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IV. Summary of Results

Seventyse5en new aminoalcohols, chiefly of the 4-quinoline
type, were synthesized, following older leads and in exploration
of new ones (List, p. 70 ). The hope was to eliminate the photo-
toxicity then supposed to be assiciated with nuclear chrough-
conjugation of the 2-arylquinoline ring system However, the
highly curative compound I made during World War II by the Virginia
group, despite its phototoxicity in animals, was chosen by WRAIR
for clinical study in man where it proved highly successful both
as proph,-lactic and cure for several strains of P falciparum,
with phototoxicity inconsequential.

Part 1. Nineteen new 2-aryl-4-quinoline aniinoalcohols, analogs
of 1, proved highly active and curative against P berghei, but
they were phototoxic in animals. Attempted synthesis of 2-penta-
fluoro analogs was not completed (p. 16). Five new analogs with-
out the 2-aryl were ineffective (p 6 ).

TTO Ho HO

1 2 3H c!

Highly curative in Moderately active; Highly curative

animals and man; phototoxic in and non-phototoxic,

phototoxic in animals animals, both in animals

but not in man. and man

Part2. Ten derivatives in which the 2-aryl was replaced by 2-CF 3

T -- showed moderate antimalarial activities but were phototoxic in
animals (p 17 ). Four bis-CF 3 analogs (of 3) were highly curative

of P berghei and non-phototoxic in animals; and clinical trials of
the 2,8-bis-CF3 compound 3 in man have proved highly successful

(p.20 ).

Part 3. Shifting the aminoalcohol chain from quinoline position-4
to 3 was ineffective in eight compounds () without a 2-aryl group

(and also in six 2-aryl analogs made by the Monsanto Research Corp.

group under P F. Donovan and W. R. Smith) (p.23).

Part 4. Twelve quinoline isosteres, 6-benzothiazole aminoalcohols

5, proved ineffective against r berghei in mice (p 30).

( - 2..
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OH

OHR/ v- -, - , R2N n C H.' "' " - ' :
RNCH 2 ),C

R

4 5
Inactive Inactive

Part 5. Twelve 4-quinoline aminoalcohols carrying 2-p-substituted-
phenoxy (analogs of 6) were made, and also 2-(N-p-chloro-anilino)

analogs, hoping that interruption of the 2-phenylquinoline conju-
gation by the heteroelement and conversion to a forked conjugated

system would eliminate phototoxicity without impairment of anti-

malarial activity. However, the five that were tested were photo-
toxic. The very high curativity of the 6,8-dichloro-2-(p-chloro-.f.:
phenoxy) compound (6) was comparable with that of 1, with high .

probability that (as with 1) the animal photoroxicity would not <.
carry over into man. (p. 33T. 7 '

H SHO 'S k.
Cl "M / . '

C1,,

Cl'

6 7
Highly curative; Highly curative;
phototoxic in animals phototoxic in animals

Part 6. Four 2-aryl-quinoline aminoalcohols carrying Cl, Br, F,
or O-Me in the 3-position were synthesised in the hope that steric

interference with the nuclear planarity and through conjugation
would lower phototoxicity without detriment to antimalarial cura-
tivity. Three of these with favorable 6,8,4'-trisubstitution
showed high curativity toward P. berghei but were phototoxic, The
most active compound was the 6,8,4'-trichloro-3-fluoro compound

7, and it appears very unlikely that its animal phtotoxicity
would carry over into man and inhibit usefulness (p.372 ).

Earlier work begun under the Office of Ordinance Research offered
a possible route to 3-substituted 2-aryl quinolines starting from

suitably substituted cis-chalcones. With partial support from

National Science Foundation grants to REL, and encouraged by possi-

ble usefulness here, this work was completed. (p. 50).
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Part 7. The 6,8-dichloro-4-quinoline aminoalcohol with a 2,3-
trimethylene fused ring,8, proved to be moderately active and non-
phototoxic in animals (p. 55). A unique 6,8-dimethyl analog of
t r ,s, 9, the last compound made under the contract, is a 2-vinylogof
2,-iryl-4-quinoline aminoalcohols, which carries a p-chlorostyryl
group developed at the quinoline position-2 and extruding as a
part of th6 rigid 2,3-tricarbon fused ring. This was highly
curative in spite of the relatively poor auxopharmocophoric
quality of the 6,8-dimethyls (as compared with 6,8-dichloro
of the primary target analog, the synthesis of which was notcompletedrc). It was non-phototoxic in animals and was chosen

for clinical trials on man (a project now shelved) (p.57). A
sample of the simpler 2-styril analog 10 without the 2,3-tricarbon
fused ring has since been made (1974) and submitted to WRAIR for test.

HO NBu2  HO..NuH

* H"H

8 9 1_ C
*Moderately active; Highly curative;

phototoxic in non-phototoxic in
animals., animalis.

NBU.,



Part 1, 4-quinoiine Amidnoalcoiols with and without 2.-Ary1.

Communication to the Editor

Reprinted fromn the JOURNAL OF IIETEIROCYCIC CHIEMISTRtY, 4. 459 (1967).I

Department of Chemii.4rv, Uijicr ,it i of' Virginia

Pyt-idyl Ketones by Addition of Pyridyllitliifi to Carboxy'1ic Acids.
A New Synthesis of a-(2-iplcridyl)-2-atryl4-quiinolinemcithianols (1)

D. W. Boykin, A. R. Patel, R. E. Lutz, and A. Burger

Antimalari l .1

Sir. m.p. 142-143' (4,5). The structure is supporte-d by:
Resurgence of the malaria problem led us to synthesize v max (KT~r), 1670 enl- (C=O); X max (EtOll), 268, 3i14

a number of the title compouinds, a type which had pre- trip (2-aryhtluinoline type); nmr (deuteriochloroforrn). IIH
viously been made by a cumnber-some 6-step synthesis from signal at 1.3 7T characteribtic of pyridinec a-hyderuzcns.
the corresponding quinoline--arboxylic acids (2). We Hydrogenation with platinumn oxide of ketone 11 at 45
flow report a new aunl more convenient 2-step synthesis by psi in ethanol containing 2 mole,; of hydrochloric acid,
which we have made fifteen a-(2-pipc~ridlyl)-2-aryl-qinio- r duced the carbonyl and prd1 greus btno h

lincmethatiols in thf, 6-mnethyl, 8-methyl, 6,8-dinuethyl quinoline nucleus. Only' one of the two possible diastereo-
and 8-trifluoromethyl s'-ies (cf. Ill). Also, by a variant isomierica-(2piperiyiitirolincmniic:hanol, IlI was itsolated;
in the second step, we have made twenty cf(2-pyridyl) 56%,; nip. 214-2160 (4); X max (EtOJI), 267, 330. 339
analogs of type IV which represent a new class of trp, v max (KUr), ca. 3300 cm'I: 2550-2750 cm-1; fulr
potential synthetic medicinals, but w'-ich appear to be (deuteriochilorofornsi), no s ignal at 1.3 T, Ill doublet at 4.6 r
inactive toward malaria (IB). assignable to carbinol a-Il, broad 311 and 611 inultiplets at

In the example illustrated below the first step involves 6.5 and 8.4 r, assigned to ot-piseridyl and to - aunl
conversion of 2-p-tolvlqumiinoline-4-earboxyl ic acid (1) by 2- -'-piperidyl protons, respecively. The structure III was
pyridyllithium into 2-pyridvl ketone 11. This reaction; re- verified* by infrared identity and( minp with a sample
presents the first pyridyl ketone sy'nthetsi, by addition of synthesized from I by the old route (2).
a-pyridyl lit hiu in to a carboxylic acid. The second step inl Reduction of onlNy the carbon%-[ group of the 2.pyridyl
the synthesis is controlled redluction of 11. Cataly'tic hydro- ketone 11 by sodium; borohydridt' affordt(Id a-(2-pvridyl)-
genation specifically reduces the carbon),[ and fpyridyl quinolinemrethaniol IV; 90%: m.p. 176.177.5' (4): v a
groups and gives a-Iipecridylquinolinemcithtlanol Ill; where- (KIr), 3200 cm' ; Xiuax (EtOII), 268,329,339 mp; unir
as, sodium borohydlride reduces only [fhe carbonyi group (deuteriochloroform), 1.4 7-,1.5 r (1ll signals).
of It anid gives the a-(2-py ridly )qjuinolitnethianol IV.
These reactions should find wide application in the alka- REFERENCES
loid and synthetic medicinal fit-Ids. (1a) Supported by the Walterfie Re yIsil fReerh

Addition of 2 moles of a-pyridN llithiumi (3) at -60* to Contract No. t)A49-1934u10.2955. (b) Antimualdriad testmng is in
acid I followed by hydrolysis gave jpyridyl ketone 11; 60%; progress.

0 HO 0O
CO OH 0 N N, N

_4 60. C43 Pt-H 2  cM~

AL.C5 H4N 0 0 0 N Ar

Are 9 9 EIOH-CI N At It

0Ia) Supported by the Waiter Reed Armv institute of Research, Contract No. t)A-19-193AID.2155. (h) Antimaldarial testina is in progrs .
(2a) A. D). Ainly and It. Kina. Proc. Roy. Soc. (L~ondon), 12511, (5) Addition of mrhi~filmtuium to I gives tile citrn-vni;t

60 (1938). (h) Ml. %I. Ilapp~ort, A. E.Srnuear. J. F. MCrA anid j. B. methlv ketone(8% Ic!. C. Tevner, AIda. I ' hi'ti. Stijod.. 6. 73I2
Koeptli, J. A n. Chem. Soc.. 68. 2697 (19 16). (c) It. F. Itrown (1952)) andi tiroiiation g~ave the ct-bronno krton. 1h- tIc a".
&Md 12 co-workers, ibid., 68, 2705 (0946). (d) cf. at-Diatkyl. lions were substitute'd for the conversion oft I to the acid chrloride,
aniinorne thy 1-2-a ry I-4-q wnoline Ihanols; It. E. Lutz and 13 co. the hazardou! larLe scdie diazonictti~ at ion, and h~ drobroninatiori.
workers, ibid., 68. 1013(19 1b). which were fonnrrt uvtd initesith~ of A-diAvKIauimonletmVI-

(3) J. P'. Wiblaut. A. P'. Dejinge., If. G. P. Van Der Voort, anti 2.aryl4.quinoliimnm ~thautrls(2d).

(4) All new comupounds gave correct elemetntal analys.. Received May 29, 1967 Cliarlottelvit~c, V'irg6,iia 2,"901
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Coyigh~t 19618 by the Ame~rican Chemical Society and reprinted by pcrmision of the cop~yrighIt owneir.

Anim luias. IN'.' A New SyiiLbesis of mi2Pyiyl-ad

a-(2-Piperidvyl)-2-aryl--q-tinolinicxn-ethianols-

D. W. Boy KiN, Jit., A. R1. PATrEL, AND It. L. LUTrZ

Cobb Chemical Laboratory, University of Virginia, C/uarloiletrille, Virginia 22901

RcceiWed ANiiemibcr 14, 1967

New coIIvCIIinL spitheses of cx- 2-pyridvl)- and(2-ieili)]av4I~itI~ IeIitlail are rpor ,ted.
T~lhe key steps inilive :Idfl it ill ! viiiltia *o I1 yldih-f1kti el aipl and~f cIIJsv.illt. oIiIIStvp sevlective
catali ic S It hvdrogenaotion ofi tile ketopyridyl system to tile a-piperitlyl itathanol. All If the a-piperi lyl-
inethanols were hig~hly active 1g:tilst Pla.4,odjuni berylivi its miie but were phltotox~.ic, wh~ereaIs the a-pyridyl
analogs were cilllsiderably less phototoxic btut were inactive.

This work is ani extenision of investiglationis carried out Sclm I
during the World War II antimialarial effort.2 Earlier
results had shown that 4-quinolylamino alcohols, C00jj1 0 J
particularly with a 2-aryl substituent, as a deterrent to N

metabolic iflactivati, 3, possessed considerable anti- R 2CHN -

plasmodial activity againist aviatn inifections. 4  Q Q -60. ia-Pyridyl- and a-Piperidylqinolinemethanols.-Ini aN
recent prelimsinary conlnmnicatioll we have reported R' "R
new syntheses for the title compounds. WeC no0w deC- 1NB
scribe the details of tile methods in full and report, the
afltipiasmodial p~roperties of these compounds. 1kcmIPOK

The previous miethod for prcparing a-pipcridN I- EtOH Il,,i~

qwntolincrnctlanols wa-,s a tedious and cumbersome
six-step syntlicsis starting- from quinoliilc-4-carbo~xylic
acids.1 The new synthesis which we have developed 1)H

s a convenient two-step process which also starts from N 
NLinitial step inivolves co~nversion tof thle qultliolille--- '.. Etoll-li'lN

carboxylic acid (1) lby 2-pyridyilith1iuim into) tie 2-0N Q
pyridyl. ketone 11 (TahiQ 1). 'fie Secondt step is tile R' R
selective reduction of the 2-pyridyl and[ carhonyl IV I
group~s of If b% hvdrogenatioii in acid stotution over
MOt(L whichl fi I)IIi('s- tile cv-lpipeid t'itl i ltolilloifletiIla- h11it Ileitl outf the iivrititie ljoti 01 (f a quillolit) rim,
11015 (111) (Table 1ll). HeCcit re01IA ilsOf Sittuilar cata- sysi cii.

lytic redluctionls inictlue the Selective redluctio lotf tile Ill tue volive-siioll 1I - 11. tile selectivity (if cclhtie-

lpyridlinc nucleus inl 2-(2-1pyriidyi)-l ,2-diar-yhdlkazilis t tion p~restumably arises from sele'ctive' prot i-ti (01Iif tilk
a-I yritivl r im, wh ich i an I ces tile -,IIsce'l ti3bil it y of iiat
ring toward reduction. Thte l~rsunIiptioll of pieferet il

(1) (a) Part 1: 1). W. ltovk in. Jr., A. It. I'atol. It. E. Lutz. anti A. IBurger. protoiation of the a-pyridlyl rinlg is lhased uipoti steric
J. iieerocvc. Th,'.. , 4 59 (11i)V1). 00~ Part Ill: A. litlrir anti S. N. considlerations9. i ndeell, tile hvd lrnm ides of nmany
5.'chrip. J. ti. Chem., 11, 271) 1968ll). (c) Supported by UI. S. Army -dC.,,itituted. qutilloliiles cannott be obtainevd, lme
%lt~leal It~warrit ani Ifre,Iowent comnmand,. Contrirt No,. DA-41919i:- 8 , ~ ,

MVI
1

J5 .nrII c No.. All b, lli hA.rm,' R-"Arch I r,,eeami om stuluably because tof ti I lTcct,2 I Nih (11 .111 ou t s
Mmltm Part 1. N,.,.m) A. Bu'rer Rndl It. E. Lout,. co-inventimatOM. thle sensitivity of pci ii oatioll to sI erIc effects b." sub11-

f 2) It. K. ILuts. ill ,I.. J..4A-. Cf,m. S-. 65, 18sttl3
t:11 R. T. Wilijaim. lietoxiratin %Ieehanimrn4," Jelin Wiley anti Sorel.. stiuelts ad~jacent, tol the ring uitrogci. Te efhl o

Ic., New York. N. Y.. i %111. p,655. of 11 pirobablly pri Ice.is btel) Wise, first. by n rIilctii,' (if
(4) A, D). Allile) lind It. Ksing I, .Rey. So,~ (L,indon)i 11111, fill (11.119 the rarboiiyi grotup whichd is in Cmfljli;ttioll with tile

it.1 M. M. Rae;port. A. E. seneier J1. F. 'Meltl, anti J1. it. Knepfli. J. .A'.
(A."a. 9-. 68, 2'5 fil le If R,1 C t F. Iir,s n. .1 ., ihm .f 2 705 (1016). iflmino groupjs (if the pyritlyl and qulilbolii rillrs, foilime1 ci

(5) F. Y.,,l,,. -A Surscy of Atntimazlarial lDrtae. 154,1-11115," by preferential reduction of thle pyritlyl ring. 111 Sup-
J. W. IFd-ar~l.. An rm' .. i',. Mimef.. 101.

II6) J. It. Ifurckli~Atur. W. D). Dixtin, M. I.. Bltack, It. 1). Westland. L. NI.
Werhl. H. A. Lie%% md. J1. It. Ilie. G. ituduey. aind 1). It. Kaumnp, J. Med. (7) J. G. Canon.. S. A1. ILezarilt. anti T. .1. Wun'I,.rlich. J. l/'ceI
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No. It IL I" 1 .'c Yield. " Formula Aalyvem

I !1 cu,3 11 i 143-14.5 76 C:,I,1,Nj3  c, I1I
2 cI, Cl!3  C113  1.14-145 S 1 (>T,~C, IT
3 ('113 C1T3  0011I 116-147 CZ,1 c'N itC,1

46 CIT3  C113  cl 175-176 65 (' 3 T&XoC, if
5 C113 C113 F 140.5-1-12 62 C2 1,F-)C, iT
6 it CF3  if 1,15-146. 572C.I
7 II CF3 C113  16.-63. 5 74 C-21111F3 \20 C, 11
8 IT CF 3  OC1HS 162-163 66 CA1T3 F3 Nt0. C, 11
9 1I CF 3  cl 192-193 80 C2 T11 3CIT'3N-0 C, it

10) if CIT. F 206-207 60 (,,2IIY 4 N3 ( C,11T
1I CIL if if 140.5-142 415 C-I1,N20 C, IT
12 ('ITs 11 (131.12-143 60 C."T11 sN.ti C, 11, N
13 CIT3  iT OC113 147-148 47 C1,llNX202 C, iT
14 C113 it Cl 192.5-193 50 C23 HIsCIN,o C, T!
15 (C11, IT F. 1.-, a. 41) CG2I1,,F'N0 C, H4, N
16 O0113 if 11 106-167 45 C~I~ 3 ,C, 1T
17 IT cII, 1T 130.5-132.5 S4 C23]IIN'.0 C, it
is IT CIT3  (113  142 .5-14.1 511 C231I~N2 C, IT
to if 0113 00113 143:1-15 (63( 3 TIN C, 11
20 if CiT, (11 144-1,16 70) C:II'.CN2 0. C, H1
21 11I CI 1- 141 .5-142.5 71C 221TFN-\0..
22 F 1H 0113 172-174 49 C,1ITIYN 20 C, iT

UInlessotherwise notcd soivit of reerysh illizvitioiwatsl EtOI. blilciydatlizatiouisolveint McCN. IC: calcd, 69.84; found, 69.41).
dThis compound was ubed direetly without atlss

TABLE 11

HO
RHZ0

0

No. It !' it" M p. 'G Solvent lrmula al

'23 01l3 (m, I IT 163-16 1.1- SO 31eCN-CII(i 3  ( '? 1."7\20 ),it, N
2.1 (1113 'ii ('i MillI 70 EtOT('lIL C, Ii. N
25 CII, cII, Oc 13 I, S5-187 90 EITI c~I2 0 C. 11, N
26 CIT 3  0113 Cl 167- 691 87 Moll cnliI19CINS~t) C, It, N
27 011, CII, F 173 175 S7 EtoITCIIiXt C 1
2S It CF, It 19)3-19)4.5 93 AWON CIi1N(' C 1
V! if CF, C1i, 178-170.5 85 EMOIT C2311171FN, C , 11,N
30 it CF3  013 2101-212 SO LtIOAc C231TT1 Y,N:0h c, 11,N
.31 It C 3  Ci 214-216 dcc 74 HtOIT C2 3II,,L'F,N.() C, it, N
32 it CF3  F 17S-IS1 1. 1 EM~IT C-231I,F4N-0 C , 11, N
.33 (1 i If IS11-lsn 5 so E101T C,,-11I 1 30 C, 11, N
34 (0113 it (CIT3  176-177.5 92 EtoIT(,ITl 2  C', 11, N
35 (3 it 0(Ii3 till -1912 95- Et o i C: 3115N,(), C, 11, N
.16 C113 IT c II iS-Is -IC) S5 Eloil C7_I i,CINt0 C, It, N
:17 ('Ih, It F" 176-17S 70 EtOll ('2 3 1IFN0 C, H1. N
3P4 ()c 1l, 11 IT 175-154 -St I10 C,311oN,0-, C , 11, N
:19 11 (7II3 II 145 117 SO Me'CN-0IICI CnII,.N,0 C, 11,N
40 II CI1I, C113 174-17.5 92 Etoil c'1,2  C, I
421 11 ('I, ()CI 11 1 . 6 -11419 Mt('N C 3 ~~ 2 (,I

42 II C'1, C 171-17.1 5 S3 MehCN ('3 3 CN00 11
43 I1 OH, ,F UP 1-14 11 95 Ltoll I22i3 1N0C I



N

00N

Mp. y.1df os.e.
ao. Ri RV I' q' I'Ornofla Aait, mg 'kgC Cures

44 C113 Cif, CI 13 22o-22I 46 (>f.~~tC, If, N 1601 1
4.5 Cl13  C113  WC1I3 210-2.01 43 (':41I2,-,:( C., 11, N 40 0

SO 2
40 CI1, C 1  Ci 212-214 19 C-2ff,CIN,() C, if, NS 20 I

47 C113 CII, F 17.5-1 77, 29 C13 11'FN '1O C , ]I. N 40 0f
so2

4S It CF3 11 I17-19,1; 4 6 ('121 i F.N0 C, CI, N 202
49 11 CF 3  C113 195-197 75 G, I I , I"N ..o CI1, N 201)

402

50 11 CF3 C1 182-184 531 C~IFNO C, If, N 20U

51 11 CF3  CI IS1-182 3S c,,iraCIF,N,fl c, it, N 20) 5
52 CII CI I 7]8 8 ,l: )C, If, N 640,
53 CII1, 1 f Cf1  214-21Wi 56 C:4)IMNA) C, it, N 640
54 CTI If OCII, 206-207 5S C:,l126N 2O2l C, It, N 160 0'

:320 2
04 C113  II CI 217-211) 12 C2,I16CINM( IT, N; C

56 1I C 1, it 188-ISO' 31 C,-IINN'O C, I1, N so0
160 3

57 it CIT3  CIT3  175-175.5 32 C~~,?,C, If, NO I.

320) 4
5 8 IT C113 CI 169-171 23 C4 3 t~ ,H2

09 IT CII, F 182.5-184 20 Cr211 23FN,() C, 1I 401

Itecrystalhization solvent NIPCN. I tit igalarial test results were'stipplied t hronh the i'ouiesv of Dr. David P. lacohos of (lie ~aluu'
Reed Army lll~r lute of Refea:rul. Tfest., were carried out in gronups lit live mnire iinfectell with laisiloudiium tlirylhi. Th'le dritgs weu e
injected in do~ses o f 201, 401, So, IGO ll, 320, anld 6410 mig,'kg. Unless shown all tile animals were i'ired tit highler do~es; tit 10 thle Ii:li 11111 Ii

of 6140 mg,'k4. Etwhatwenuent iii survival tiie oft Ireated 2llilali is regtarided as evidenice iif ltitiniaiIarial lit ivityV. A ciiittidii
consiilervd to ilhe active if thle nivan ti urviva[ time of tile treated group is nun'e t hani doiile thle Inlt sitr-vji':i lttleu of tile i'itl i griulp
(7.6 ± 0.5 Iai's ): it is sidi tol he IC irat ive whel tlie antimal st uvives tip) tio 60 dauvs. IActive: iniere:%,sei sutrv ival time 7 days. T 'wo
cirmi ait 164) nig/kg. ISofteiis 140'. Itiri'eed survival tune, 9.6 da vs. P Ituereaseil mirvival t hue 7.8; ilava. ItLt." 182..5 -I2.9'.

Inactive beliw this ildosige. i Soiftenus 150'. k increased sitflivl titme 91.6 daYs. Inireaseid survival little 9.2 ulaiv. C: vlu'i,

* 2.02; foit id, 7I1.. 1 1.1 O.e ctr at8- 18.0 0 m'lg!g.

piort of tihe stuggested ,tells are the following: (a) inl . literaiture for thiese contpuntdas svnil hesized by the(
few Cases t 1 ie 1 idroii u'atio 1 wias it elli itteti before oh i. ite .

comtnjlion ai t(I the first-st :ige m'eictio~n producnt, tlivi rN., api-u ae t excepit i itt , S i ueei i lievsICo t-

tile 2-pyriuiyl ilig of the)altiliil 291 jiiit'i'tde't smoiotly desiredi stage 11l'" atid 19 gav~e mtt. :icl:ilili' r'i'ls.
tilcr tile coli liiiIs wih relt le t(( Ille ko'tin es IT to 'rim(s, it is I iv'CCssa 13 to cot iirtit tile irt' t t t (l if i':it'

Thtat tile nucleuis of the qIiiil tie rn g i it the keu ttnes Rledtin ts of I t) ii 113' I 1 elites 11 bY S4oi liit

II was imatTeeted by thte catalyt ic reductionts was dent- borolmirid(' proiwtes ili gotodl y*ields tile cr-2-pyiiii.vI-

oustrated by spectral miethotds. (Tv absorption chiar- (111itiioiiieit hlols IN' (T1able '1I). The str'ucTture of
acteristics of 2-arylrquinolities were obtained for the the( resultintg cimtin~tlds is Itnisedu thittllimte iflttil oif
reduc tinpro ducts 111. Thit imir spect ia i ihi al ned fri Ill syithesmuis and th eir sltetralIiii pro t't in's wi -It rt' iiis-
Ill were ais e'xpected for tim type. fit our previouts tii e an~d coi'rii ltlive It). ref ]I).
report's tilie spet ralI dat:%a and th ei r jut erp let ;t iis fi ir Biological Act ivity. Thei timlum~ii t ls ot t .N .'pv Ill
.1 lvpiead example ol' I I I were ltt'esitted. anld IN' were lell fill' :ii int1:ihit:il :ctij'tY' :ig:mliul

The tiltitttitte Valiilatifii oif il( le ii%' sylittlitic seltinte P/csitmu tiut /d'iqgiii iii itivi, 1ii .tlite itiut i u4 Ua:. w.
a3 alt uittibigniais Iroute to cimpnttidst i t '1i 11(!II rests All of' tilt 44IliIlllliiiliii'l~tii It lvi IV
in tlte idenrtity of samptile., iif 53 obtauinedi lil' both the (Tlale 11) wi'u'' mtiv il tIi;., ic-. 11111 Iliu' -liilo
titt' Imethoui ant tite iiitr ietlti. 4  

F"iirt ier Slmp- ; 1 1l ( 1xii IiA% i oivvi'. aill it(il'ie u-lipetriillltuu
port conmes fromuu the conqiomuits .52 and 56 which wvere (it C. it. It,,,limn Anl 1). It. 11l ii. ./ .4- I.. , -.. Cas. 2.)S
prepared by the niew schlliic arltd hiave phl s iial pnrip- (i
ertles wliidi are inl acci' wi'i th t hii.t' rt'atiid in filie 1ii' 0 , ii,' ~ uiu' .ii' ........

M l T. -(1 -11."'. 1.



S I i I-r ITI4 IT IECI N('414IN4 I xic At, I I,

Mp.Yiel.'I

60 CI It C113 2404-24.1 dve 90f ('llN0. e, it
61 c 11, 11 4bW1i 3  237-23,b 77 *J 1',f,~ N1 ,c, 11
62 (I 13 Ii C 272-27-1 S s: (I, CiIf INo. c, 1!
63 CIT3  11 1., 225-22S 921 C111..lFN( k C, Ild

64' ('113 (ellCI, 2144246 75).2 C, .[,i:NO: C, 11
6 5 (113 C11, ((cIT 250-252 70, 2 C 11,-,N'.o C, 1I
66 ('113 c 11, F 246 251 7(1 7 C.l 4 N ~C, 11
67 It Cl, If 260-265 dee ."S : I> C 14 F~, C 

61 1 (,[F3  C13, 26S8-27 1 kive S3.." C 11, --- (', 11
W) 11 CF', uI ,11 23iS 241 dt-e st. I (',j1l 4 FN0,CI
70 11 ('F3~ CI 265-275 9t1.4 Ci: II J,'I"F.Nt 0,c, I I
71 11 (CF, F 257-269 S94.5 'l , N 0 C, I f
72 OCII3 11 Cli, 242-2-15 75,0 (1I N 3 C, I I
7:3 t)CI1 3  11 ((('113 242-2-15 S9.!) C,114oN04  C, 1i
74 oCITi I I p' 223-230 5;0 4 Ci pFNO, C, 11
75 F" If CII. 2741-275 925 ColliFNO2 , C, 11

76 F TCI21-5 69.9 Ci,1CIFN Ji C, It
77 It CIT3  CIT3  245-249 78.1 C,, 1I IN 0, c', ITI
7S IT('IT1 F 201-2(3 S3. 2 C17I114 3 FNol c, I I

a Iecrst :dhjzed fromi Et 011. 'IT. Kaki V [. I'ha rrm. Soc. JII(zin, 545, 577 (19127 )1 reported 23o-211 ". ,N. 1P. B mi-Il I It. Roy.er,
N. D. Xotig, an d 1'. J1aequ igtiot V. Org. Client., 18, 1201 (1933)] J IL ealed, 4.301; found, 4.95. - A. If. Crosby, .S.. 'I -is, 1' ii-
veisity of Virginiia, 11150,,1) 11. f Lit.6 2:311'.

Ii nemet 11ai oh- of typ~ e III wvere highll ativ le hut alfl con1- of miist I':t.A0 to thle st irred4 sliit i 444 folowed bY 100 Il oIf 11:0.
sistnt v casedSt'li~tS 1)4444 iMli~t izt in ~The resulting litet'genions lixtore wais st irriel fir 2-:1 Ilin tuid
sisenly auedscrou pilt)"IIitiatnillmie. tile lavers , %erc sepa:rat!ed. Thle Et2 ,hliyi 4no 4rma~lly diark

The antimnalar'ial test. (da1ta for these5 comp1 ounfds ..ir red) w':-S MVi44 ratel uinder redutedl lor4's~r I and tle re'SIting
shown ili Tale 111. Of) ths a-('C p Mipvidy l(1inltl li residl it, iv I tkeii up i33 Iio t Et Oil and llw.Ito' (rV.Si:LHI:'.
mcI hanols onlv two have heeni tested prvosy~Piperidyliiinolinemelt~hanols Iiii) a- .iprdP--

Ihe''(ill i in t'iuiv~ Io ts ' 52raiigd Ioin0:11 ~( lit ol)-6(-mel b 1-4 -quinoiinerni ,hanoI (See Table III).- -2-Pv'-
gaj(44 IIIj i ejiejt' to 10*4'iitP a/cur rid\y.l 2-( p-tolyl)-t-iiei li.l--t 1 uiitil .I keti tie (2 g) was ilissolvevl

I4( ill cit. 200 filil of htol abhsolute Fit (I to which-l \v:s adldedl 2 fill of
il uducks, anid that 4f 56 frm 0.6 against 1). flallinaccimi, coneiviimed ll k1( 7-3S' ,s'p gr 1.19). The'lm l 1 *41 sollIi,,,i

to hics t ,~l) ain 1. . lophorm, inl ducks. w:Ls cooled moid liYdrogtiioii -d1 over (1.2 g if t I, ( I-Sglvhadl:iilIit
31.15 kg, en i. A 1) ...- 1 tiliii of M., 1111111W'l V-Votiil' n \ eno ". 1Il'.
Th'le ratakS wals 4 remov.edl bv' filte'ring~ ovor (elite , i tle ii( (I

Experimental Section soillit ion was eon-tnelt r-:11ed I I'll ;;. 0 ll In-* eva:4(it: 'i lotiiil

Melting its wivri. iliticd ),.l 0 a iliitim:s- -lliivtr Ili a ilet'4 iit s544ii :43 1 1:4 pl,r ol ofu 01v it , ru - v %:I' . -. 'Ilitvii

E4I.-ol tiliil:le ind% P ('I U ' by i I( -f.. :iii ' r 44 ilt ~ tiii 14414 t aleh ti it Ii ,.( -l 'uN (2 -i- fi itrii 1.. uliii.., ,lil

were tiid~e 4444 :ktI liv ot her I , N Ils. Wher i- l4l,vs ar4e intl iuvii WMi I T1-:i.-. hv'ii ii.' 1 l i 44.

ita111' by sviiiliils ,.f tia- vilent-' anilil'ivitl re'tlits 4obtalined for P3-ridl)lhjuinotlinemeiithanols (IV1). v-k 2-Pi ridyPI-2-( p-toIh .
those elenieuts wire within !: 0(4' , of file theoriia:l '44l44'. nelyI-~unl~eean SeTti&il Iii .it-l

2.PyriftyI Ketones4 (11). 2-Pyridy- 2-( p-ToiyI 1-6-methyl-i - me'44) 441 (44' olivn hI to iise Tabl It . -'41 , It~ tu 11 w-sk Al, Ide v

quinolyI Ketone ISpe Table 1). -Thue pyridllIt lii4 ( fron44 1S. g f2J g o f l-ilt- pyi0ton 144-' 445si-r' i i i ;,ttti o E Il44'r added
'if2-lbro,moovriliiie ti 14141 fill of D .4:4) %%:s l)pi4:4imit- vssietiallY y i r I i-n-o r- it).10fl itI-) n h oi %t ilnd

Iliiuini tinder N.. itil :it -t644 %%:s 3ildleI iiil (1 2 imiii Elhil 6-NMeIhtI-2-t p-ti.Ihrinchoniiiate. -- C.-M\I'l. 1-2-, no-

104.4 g) roof a4 (4. 44441r ftitwl. The i i' 3ldit4 4444 f u-hIl Was fi'll'.wel
:%te .)mi f ttitg v lit-a dti~ o 1m fl I :ltitlll . 150 1 4 i 4lsoliti' tv F Il :11'.1 244itfill 'f c'4-1t44tt4:3'l 1>44

l-;t,60. T%:k. added.u.,1 titi, oror wa., rell4w4 to, 2'i 1r lt and I4 lien

oidier N?, :Ifter \0lu,
1 , (il,

4 
tile Ill-. l'it'la:ii %4:IvIoq4 v -o444y~ld lip )4 i4t44 444 14 444rail4\44t', 444I:'~ l~ K

-11ti'llNI, t.Walowto.0 " tt ilk tvllp-tllo 111 v rt0 wa, ir:ittIu4 :44p44544i N~i.C(( 1,* 11.4)) :fitl J er 411 Ing'

reactwnl timiirt %4:4." li'iriilV/ti .:ttti'iirlvy add. in~~g 10114 fill -24 . o3lvE. vk vwv~lmdrrdi , ioi
4o inld -of p4ro.ilt I 4%:3 -' go 444( 74 74 .1 ri. (,1 4 N

(12. . 1'. . \% .' M C Ai . 1'. D4.., Lmto. It4.4 (; '. \'ki D11 2-..It l'ip ridy 1-2- 111'.W C,-m ' 11 N.-u 441 4'l4l a o.. -

(13)4 IL. 1s ii--rlint thiii re4elmo4ait:i.I -he-nti a,' try. Tihe p-.-II-

4lU -1 0.-----



Tit a sttlititi of b te forettoinv ester (0t Ml mole, IS.32 g) %fidl cthv I r 1 iig gaIve !a lig'ht yellow previpititte. C(5~etration of tile mother
6-benizaamidocaproate" (01. moi le, I16.16I g) i to fail of dry liqor peid ed SolonC Udditi(Ifld prodlict. The totad l yji of
c,11g, NaN IT 0).07.1 mole, 2.93 g ) was : ad4. 'Ihe( mius itre was -. rte -i 6itllv-- -od)i hoiiiy na ;nn daily-
heated at 90' with viiti ~l izf 4lo. \ftvr tlinv. thet drltoltic ,ts gfi M';.
mixture t'o -W, :; ill if t,1oli rlt-4Il~l1 ill 51) to of I11) The fotgging liti urt fL5 g) WtN li 5,s t ill tt Jil of95
was. Added anid rellittIn was rotil oitel for 6iS hr. Thle Cflls Etol an:od 7 mli of H'i:uieor Nal2C0 3 WAS :udtle. The fniis-
w:Li then dietiilel off azcotnrtiit:thls andi I lia, rvtfii was, moaole tilte wats shuttet for I hr art :a stopiperedll~tI :laid thetn -ydro-6

alkainewid :;I(';ail~mNa all kttjijig 111 ttliptmjj1:jttiire uteitlleI -- t. _1 :ti- -f Pit) jin : Pair hIir ijlition;p1l~

below 4t 0
'. lThe itimir was thtn t'.traoti'l 'witth t'I. After Tliii rt':ll'ti,:: tixti ia filtered atid watlied Ictolf, hot

Their spectrum of the solid re~iue indicated that the N-benzoyl wai dissitlvod ii liot 0103CI and filtered. Evaporationu of the

grottp w)as not c-leaved. TIhe aterial was therefore suspenuded solvent left a brow,: reSidtie. This wit.. diYsolved it) absolute
,agini in :a soilutioni if 30 fil tof l'lllettuted 11,S0), ill 50 fill 'If Ft( )l ao tht te si hit it w,u Satuirateid with dr\ 11(21. After
1110t. and the i i tire was rehl ixedil it i r 6 Afte r cotol inig it was St ant in g f r:tsorthleEt) asdldat i t e reIpiate
made alkatlinte a; before and extracted with (26116. ilme dried wits filtvrtd to Yield 0.5 g oif the hydrotchloridle. A small umoulit
Ca1fe solution uiponi conlcen:tratiion in racite left am: oil to which 23 g iof this salt was vtiverted into the free baise 53.
of 4SU I IJBr was adlded. Upon: st:toilinig for a short while a y'ellow The ir spei rut of t he free biase 53 and itsi fudrocllorite salt
precipitate was ob tinied fayil] fitered: le yield of 6- [6-mieth * vl-2- were ldetivial wvith thoi se of thle prod ucts oht ained by catalytic

(p-oll~ctilii~i~ivJ--anla:~iiediluvdribromoide waLs 5.5 g reduict it -n, of thet lpvriill ketonie.
(341., based ott recovered acid).5

1 2-!Ary 1.4 -qu i nolinecar boxy lic Acids (Cinchoninic Acids) (I)
The auieouts alkalie phase waus aci Ii id with cot ie:::rat et (Table 1%V).- Al oIIf lie sutiituited citicliophetis reqtuired as

11(21 antiIlie resultin:g lireciPitate was.- filItered , washedi With a SI :Lrtititt n:iuicn:al were vntfIht'szefd b V tile Ph t Zifigeli
t 

CodViijS1-

little E1011, anl driedl. Thte weigh t if ret'o veredl -i-roth -1'-2- I it:. I:: geneierl, it %%-:a, futn ni that better vields were obtaitned
(p-tlyl)A-cinichoin:ic acid frt:ii lie itorieacted et hyl ester wai wtheat the mtixitires of iflie appropriate isat it s and substituted
7.9g. acetuipleotes in Ettll-KOUl Were refluxed for 30 lir; shorter

'rhe focgu ultg amnine diltidi ibtiutuide (0.001; miole, -1 g) was; perio~ds tif time gave pt orer y ids.
dissolved in hot 18S% 1113r atid treated rapidly with a soltution of
Brj (0t.008 mole, 1. 28 g) itt at: ci a~l vihitto of *Is % 1113r. The auhr \vst o thn
crude produut was filtered !atd di-.persed it: 40) nil of boilitng 95% cnweg et- h aihr ih t hn

EtOif, and [L.,O was added tit i a clear Soluttiotn restilted. Cool- Professor A. Burger for fruitful discussion before an('

(151 This intermediate and the one., wiieij flItiv en route to 50 were during thc course of this work.
used directly in the next uylituetie suep without characterization; cf. ref
It and 14. (1it) W. 'I"Alzinger, J. Praki. Chema., 56, 283 (18971.



'-2- V. Part I (continued) -12-

A. It J'ATEL,
2 C7. .J. ()lINNI.WlT.

2  ) ' L li', .S eccoscc ~xci.V e

Do-particritcc of (hecc join), In irit!) qf Virrvnc, /caI~rbclf..-cie, V riri cc 2) c

Ninoe tiew 4-quit ctd icce Itcoccct cIi-o hnls were spili I i' i for anctimaii: rlItet~ Sc ce.,ofill approachies for

ititroducii thle a-pyritivi group were cidditioti Of thle -1-(1 il il lI I i im to 2-; .vrO.VI ciiirile lcl to 2-pyridacdc-

hydce. Selective hvydroctetcion oft s-IrifilotilltlYI-4-ifI iccl)ii 2-pvridY I ket,,io- vt:vl low v'iel, ., off th I Ilui Ioljule

a-pyritlyiniethcaocol atcd large ,ie tile thlylicccu itu,

2-p rid lli him gi ing iow yie ds f b th tile ketc e :ttd the ,c,2-ucccvr dI. I kt'cccc; i, coer ga:ve z e pyrid l

ketonce -it good yijeld hut sc chs'-itecct, SeeCtiVe lcVclrogec:c iouI lik: ,W.cIeo-f ii.

A large t'nmbr of 2-aryl-1-qiiclinct aminilo aicidhols N:11110 h IttIlr' ",:Ic 5 iccl.lt y,,I ield, e.y.. 2-p-tolyl-

oftps1and 2 kit" = ar l)4  thve proved to hce uScI cilG--:a'viccc lt 6c 721, from 3) gave

activeC or CUrative aira i t P'lasmcodi fi t bqcIui ill mi ce,, 5ac iccSS"C' Y ic-Ic 1(; ii crolccc3 Iceisa1ctryedIha

hut tlW'% 'cAert Iti-111v phlotitccX I lcce pcc.silvly it li:cs i in *12)~ 3''l Ie blctniccmc ccccc tof 6cc circc lY ill AcolI oi. b\

been )ostucl at ed,7 to cclbat cecei t of ccc ccl coccc ucgac- aic ili l cci ccc ir cc i itI in volcived focrm1ation of Coll-

tion bN the coplana~cr 2-a rv gc catp. Scc' sti itio o)cc f -ic ralce a ilutits ofl Ili ult rotuc crethyl ket one as N

CF-. for thle 2-ac-v1 group] pirotuce ttIonly vcolecait elY ptoditt'.

active aictitnalarials and~ these were moderately phioto-

toxic." This paper deacls N-Ith svicytheses accd testing- ofQOH CC QOH

9 new atialogs atid investigatioct of sonie pcoteintially 3 4 2.tttir 5

useful procedtires. S Ilo NA~iIO01

HO 
HO 

QCS
61 6

~& 1 O QQ=substituted 4-qojaal,4  
- 7

R' NRR AttemptAS towVad a more diret introdutctionl of tile

2acutiloatlcolcol go.i iicto I lie qticctlice through reaction

of *1-t riftcoronccticyl--ycicolyl lithicc \%ithl N eC.N or

R R' R"8Me p-t'y a R-F "to with diethyla noaeetocit rile \Vere minstcccessfull (ciot

a Ft 6.~-e2  toly a 6F ;-tol.'Iscrpc-isiig, Yt') .Neit her the Ale ncor thle diet hylainicco-

bCu68M1 ptN 61-F CFj itiethyIcyI 4-quiccolyl ketocnes wece isolated. EvidentlyN

c Et 7-Cl H c-1 CFextl e.csive iollizct'icl cc1 c1d di cielizli i c of bocth Iiiitti les

d Bit 7-CF, Hi d SATF H hiad ccuirred, :titd it, tile~ calse cif diethIylamiccoacetoci-

a-Dialkylaminomethy4.quifoliemlthcflos (I).-- trule, there occurcred eoccidvrale distulacemict of thle

The rectict accd lis('itl moifiicationc of thce ClatssicalI sci1- NEt- 1 goup by,- te .- l-iic.c'I lliocc. lcrestlcmably givicng

thetic priceclurlles, iicvovS tle facile ancd high Yield 8 qlid 9. Tice strucuire of tile ione duocer charncctecized,

react io n of L li a lkyl a ccine wit th A e (lt *v Ietce ox ide 7 nial ely' 10,is Ibiaseid oct ancal. am ithi :ccc) ii r spcect ra.

which is nmade e it-her from Olcc iplp!J cc c-rilte alt ell le(It, if

avacilable," or- from 1.1c lcrtccc Let c 5 li cvN Na] il reV- QL + ELNCII-CN - QC0Ct1lNEt..

dIiclioci and 'aded Icce n Acl alterncative' roittt tic

11c cocc Ltoi 5 viudicg1Ic cs f ' 2 1, ciOil + Et.NOIIN + QCII CN + QCI IcU)NiI.

th rough the AMe kettocnc 6 wihel 1) \- I llcc idIy ticI- 89

tioli of AM Al to tile acid 3. Bromcncation iof 6 withc EOC~etics Ft-,N('1 C('-( N

(1) Tihis work, tarribiclot.ne prior to of. mrner c tccS. w- s ortt lic tile N11- N~c.

U. S. Army Medic-at Itervar-tc aic ievotoiwnent cominarct. ocr1-cct tile a2Pprdl--ticlnfilcios 2.-O ~c
Scurioon Ceinerot: Cocntrct No,. t)-'-~~.iD.Ct55 tcccrclicc,c Nc. (Y -.-P eiy)-. qiio neetaos()

8.18 Of tile AM)Y Pfograo oin Maiaria, It. E, Lutz, iRespounsitle ims-ciltctur. t icitlar icc(icrest :is ptttiallY Iusc-l meclIcid; are lit'

(2) PostdlcorRt Itesoearch A soc atep. fi llio\ictg. Tlhet :Idlit io (ciftc 6-elil, cc-c- aind li-intl1-2-

tCO A.- L. C, cy, M.S. iine.is, Cniveroiy) of Virkiia, Clla~rl.tonV,e ilc iicmllv--ttitl Iilctciis I -70 to -

1It. Lot,l .I.. J. tA.- r. he oi .. 68. 181:1 icou. cyalccihcithit,:Itv tilt- kLcccwii ox-I2-;c i-ch1\l)-4-qltiimdIio

(l a) 1). W. 1,,%kio. Jr.. \. It. i'c.tc-t, it. V~. 1ff , . \ llmr tffc-r, J. Let c's 11h.1 Thc atdtition i f c 2-11\l .i to i-ltc' i!

* ~~~~ildr y d. Chm~.. 4, 1511 Nii7); ) 1)~ c. W. ttc L in. Jr., A. ui. t'c alcnatgci . A t

It. E. Lutez. J. .1id. C;,,... 11. 2731 WIcG). tct -ai. 1...cbcccIt,.leacc2tiftticii clccitcic'as
ita,a, and It. 1:r tot,." c,,.I 14. 1- (c171). tlit icits to-2-lcvcicalc. ccce of 2-i I ifluocrtcitict ccVI- I-

(oit T. .14 (ie.1c.i.. 11. ll. Itcco-i. and L.. hoane. fIcld.. 10, 4:411m;7)it. qiiiich llit !htc i ts i- A I'c ti ctie g v th tc rt
T-t, ,eroperfo~rno.ii4 lo D. iLeo Italic, and rc-%.oc fc-re ifr-tci t dc f ~ ccdig k icts a-(cvi lvl)-4-iViV cdiithc.-tcatccl
tite Wall"riei Arl ru, ,tlccc of ii ecarrc. so,..-ko

17 %%. iE. iictire antl 1). 1'. Ia.t -f, iicd . o1. .t ii c isi. 12.3
81 A. liucrgr - i dIt. M. - nir. 11-c .. 11, .17 Wii oc,.

,Iol %%. c. ii,incuio. 'V. 'r. t:ceci.. it. scott. all-i 1). %\ . Henry, Ibid., QCN I Q-* (Wll' f I) --. QCIc1
it. 122 4t468c. j' P3  I , S l. tIc) 1 2
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I-Quinolitie Amino AicotloN, ~ivi hott a 2 *,mbstituent Ntwc tit(- (t-i,2-lt41idtiJ H-7-i 1-Iltiltt)I II-I - 1 1!

withlit tilt 2-ary1 prou14, norelt t'N;Eeted I,, ille at- iliehi00iavtiuail im~~i1tlit

Ptziger cond( en sat 1.ios of thw 1110with 1) ' vi ii a Cit toi iliii ethat101 was ii t'l t! ie llv izi it til 1It. i t* t:I aal
thec (Iiinliie-2. I-dicarboxy lie acids 1.114 tuIdk Ieletv pro e roIl 0141 toytd e:atrl ier for I. lie d iiexv L :I I: iltg I1
thermal decarlto\ vlit ions inl Ph'No. or P'h.O gave the( 2-Subst it uted - o - (2- piper idyl 1-4 -quinolinemedlanols
citichonittuc atcids 15. (2 ).--4tThree of I lit'-t, tIt ho li~it--tttlla I it

('OH C' 011 de r -- ill tiE t i tri vat ives 2a at id 2b, a!~ tlt!C
S-fl tioro-2-t ntlliioirt t itlthyI tominittt d 2c,. were Sv lit he-

R02v sie by know Lltti preetires./" lit each1 casw, as inl the

14 15 ti~ wo pott sihle di:tstt'ie-tittonev rnicerites was isolattird,
io f'siP(t ti) 1prs lv itbl toriit' jtrednilt1 anlt lv I tV StetepctS ifC ic

NOH N livdtlnmiatioti.co
11 It Biological 1)t~~''t i ta~i~latii tSof c' im-Q Q + 0 S pounds111 I and~ 2, fistedl ill Table 1, were' nt otltstatl(iiig.

N N The illotst active, la ititi 11), N t'i' partially cnrative at
0F CFH 6 1i0 mg!gand active at. 160 nmkca. Onlv la ef-

fected low but, sigtiificant iticrenie Ii stirvival time nt
'ilie 8-F 3  2t

4  
-16 rujy, 40 inig/kgg 'reiltii'm tot rahiiv(ttjinotlinc, 16, was ini-

"ile8CF cd15 added 2-1)I 'yi grivin g tile pyr ly
hetotte Ila (76",>-). 'I]is, uzaing- 1Pt '1t11(llidr a var'ietyx '1ATmilx

of Cots~itiolls, gaLve at hez4oly4t. ' of fltI get a-(
2

- Amvrtv!I 1 AGA~INST P. ltergtC' IN ATIlCF4"
;iipel'idvl)lu'thanoEl 2d ; tilie principal othe(r product was G4 IeO 40

thle tet-ralivdroquiiilv anialog 16 (46c) I The un- Cttrrpit tt/kt mg,'kr ing/kg

tstvporyield of 2d igh-t be attributed tot deereaseti? , . 16t.7 2.9
Selectivity of pTotOttioll of Ila at the pyridyl N be- IC .8 0 . 0.4
caluse of the absenice of tile 2 siihstituetit and(/or the id S~.5 0.1 0.1
abstelce of tile detekrrent stoe etffects bi- 2 substittietits 2a ~ t. 1.1 0.9
0i11 hydrogenarioti of thle quiinoline N rog. ''j 2. ) 3.5 0.7

Ati at temp1 ted ItIelphlationt of 2d by the (1-stop Ainly 2 1(1. 5. 1 0..)
1t11d R\ ill', SvNt lie-SiS0 flljlct ill i le litst stag S. "d 5.9 0.5

Treatment of 7-tr fl torot net.hvYlei nelhi oiiie acid (15b)) 16 0.5 It.3: 0.;
with 2-1i3,1i at. -70' ill T j Ill l'-Et2I. gave tilie lie- "Figitres are ayelrtgc ilitct':ew' ill Sutrviv'al I illit (days) Of

siredi 2-vi l inetle Olive (15 bitt tetl lttil'p' 1W'dtlI fII~r: olisohit d l ketq one I l i ll .4 iilli nl 161- i etldt M s trt. ' See ref Vt wo 41411's al-tit Ill veratge iti'.).le it,t I: 2
-

2
-tvd il ivi wsthel~L ivl-qi'titlvl ut xp- Surival~ I ilt&e of3 c.1 1

ri([ I -(2- ri I l)-7-t~fi~iit I I . -- I(Iii , Let one(
17 whbich iiilC- ha~ve itivolvted bthl adduitioni of 2-Iyvi iat.ExeintlScon7
4(ai tiE El 2 mid34 tENit i e aI 04 oi iIi of t ik til(ii'~cimcitlScin1

(lit yrtotqitttlille. Thit c WE ( ptiitits were char11- 2-.AryI-acc)Itu i no lie's WG)-411 a1 tyicalt t'xittplt, 9.5 g

, i3 ti , 17 2-Pk i t t o l5 1v'I. li t t't- riiti rnate l v loin tIrto ti y - r -Iflilt4I hc t's 5 . A.

It,~~~~~~~~~~~~~~~~ 11,IOir'l1itrtv ltE41 -sistie1 fo i ll e I I
t  

itt 15l 3331 f aglttttt.l lt, "MtierNt A v'tt ittE' t't tti il! Ifr

tin o 7 %l s o b e v d Ubru a~ i il (11( t..lro ttiti tthv'is 2 r ,,-u,-ttnoM iirtt horole k EttI). AEe.ro -iii-ed elllmi, ,!I .(2.77, ;,1.0 t dv)of to ll .. ::1'I,w~vT~d tttlliitsto rduv th py idil keoll Il 1w ghv~d A M , ~is lldd --1 1 liill a 111 Ili1.6 g ,0.1 I i.1
Pt 11k,'t p rvpivrdNl de ho w s is lae~ fom I 1- II ril 15 11 I g %Ia A i)1,\%Il vlolol", -- ill v orIl
Compex ixt n. o prkilets.mil. rm-111K nd ill ive Owle'hil , ;pt ...



i.lo:! .,rrc.' .'.uitiy oc t.7':l g %0.02 ijit) 0 ta ti.A -.1 ml .

xxn'Icxitii. a 100,i Ilit .pios.,cui. I I g "I TlY , 111).i~~CF
The mixtitre wwas t hent poireixt it ice-li ,t) at thle rest xl in I pptCF
wats recrvst(I fromx F tll; (;I,, r * 1; . T[Ia yieldif 5b SbYI rii
thi nicxhloi %%-;i 75,i...i

a-( Di.u -lt I y larnieone hi!) 2-. Io-6.-d i neih)-1-4-citin- 6-(' i P'N QC01,% IT I

olinemeilhanol- IlCI (11). A imi\i tict .4 cide~ liiitiiiikdlii P %ii iCN (I 'Olly 1761'

tiol, of like l'roiint keioic' :a,'tati 19.5 g (0.01. tolt if ii- 11el'WlH)O ( I 'vt'
Bct!NhI at St-SW was -mitreil for 61) i, -otild, intl diM itil l Ilmpt(til Q I1 (23, 55'2,
dry Eld). After reniovimz thke ppxd :alt by tilt ratio n it e ,oillNnei-oae
wats coned ittider redcdted pre..sure 3iid th it' is 1iltNl ~ ' ~ 643 ' tI)i N~ eioae

was thent reniovedl bv v.ac' disin .% oli" 'If,"1 ...' krejd mxc1I , t eMt 911 123. VI"

oil in a S11:1li alxitiii of althi 1-101 wt, c-toled i ait :o cl tr'.et 6'le, 6,S-CI. A\c(N om'iclie

with t ihereMi IIl. The rtesmiltixig pipt was recrystdl fromn Etl ) i- 6-ti I 1,00A Cii Q I'* I l, 23, M o QC I 1,C N
Et O; 12.65 g (931) * Ia was tmadle .ijuilariY. ('nitit Ic was (13a 30r;~, tll)~ 104*)

preplared fromn thle corresp oninig lxroicl d rim by~ the act ionl cmf qO7CON1 (9a Cq
relini lt-NIl-ntuieie tmixture it15 lir). .\tmitIt. ti f like p2xo;1025)
ha-, fobtainie as. aboive fir lb) %vi, Irmcileid with -i.ilti'rc;i HOI , 641 CtCICI QUI-CNII. 19b, c%)
giving a ltygnwoi-ipic btrown I chhvd rtetil, ride, whlxi,' tiloxi ratpidi 1 i mltiiN~IZN (Ci* iv:Pp

recrystii fromnPt) Y1 ided .12,f anal~ticumly pure, i, 4-.~lil ino 1. le t .i) 1') by clum

lsatins.--'lIi 6-4l, i-lr. t-F. t;-CF' l'a aId 7-(lF, isaitils 'Ic iiiiaigahtim Ail i-i clii to tIim uei wthpe 224 ethcr
prepdl ac'ctrdinig to puiiiilili proi.-eimre. 3 Mi.~ttre.s of 4i- anid m~ XlI. ClIWI:,ati ht(' ."IrNml)245cn

i-ih~ioedlat its were seqtd fli x lie method o f Sad ter."' ( N) iil C0111 jFN ,- , N ; i~-ti. im- , 3350, 3195
Quinoline- 2,4-d icarboxy lie acrids 00) werie pic. 'ared front thle (N II,), 167:o (C--0 )). J 11p t12)' (3 moin) A1tnl. C o)iNS4,

cokrrespotidimi iatiliv tile iii iif St Iear ,1.1 Ct Ii : N, caled 2,'. tt, fountd 24.43,I it locatl1 34 SO, 3360 (Nil xX
('inchoninic acids (i50 \\,n cii.titI firotm tihe otrespltmlfidig :1970 :;90,330 (('11), 2175 (C:N) nilIim 1:t C-C, C - )

qciilie24-iabxleacids 1.1 bv dlcatmhoxV.ltitm, inle ui ; 111111 (CI)CI 103) 0.97 tix, 12, Clf,), 2.4S (in, 9, CH1i),

ficixitig i'hNo: for I lit-, ort ill l'1m4 at 2! .5 for)it- it. 3.26 (, 2, NCI L), anid 5.26 (.-, 2, Nil..). 0IrtK~i 350, 3165
a-(Ilronxomethyi) 7-Trilluoronetl----qxiatoiyl Ketone iiBr. Oniitid Nil.-), 1651) cni- (acniide C- 0).

(5e ).--A stirred Muoll of 12.1 Er (0(.057 iii e) of 15Sb iii 60 xxil of B.-FJtlivl -I ltiowtIy~tmiii ta (1,.3 g, 0.031 mole),
Soci3 was relitixed for I.5 hr. Thle SOC(I, was distd ait I ati 't .0t raediiEA as aibovewtI.17no f2-Ii av
prc'.-sure Stit! 100 till oif ii xv (!,Ii wa~s m11iled andi ilistd A.S so! ii 6.25 g (67%4) of Ill, top) 111-114". Nit 17 was fomnd.
of the residue inl 125 nil of idry EtA) was fltered throtigh glass 29-Pyridyl '--2-i2lyridyvI).7-trifluoromtnehyi.-tuinoiyI Ketone~
wool, st ired l iii drol mli fit itliei oiler a1 Ca (7i dxvyii g i imbcn.dtt ([TI iRec-ym ii (rSIA' of thle rpwiltije frotit tile above Sub-
added 0 ropwise over 0..5 hr toi a cotldi, sI i rru't solit of 6 g (t0. 14 litimitin oif I 1b v iehied I.S7 e, of 17 ( 1'2c., p ntM) (Yl7lo.
mole) of CII N2 i 4 1i- ill if 1Kt .( , a yelloi w ppt appearing t iwa id (,-( 2-piiir~ I )-S-trilloioronelItyl--l.qu inolinemet hanoi HC-IC
the etil. The mixtuire~ was st irrc for I It ram d thliu trea tedi drop-ii (2i1). -A ix i xxiore of 5.0 g Ito.165 moleii) (f I1la, 1 .2 iiil oft eoiled
wise with, 4tilml of We% 11 Rr. After 1 fir of addlitiontal stirringZ tile IICII 0.25 r of PtOi, and 125 xxii of :tts E'ttl waks hydrogena-ted

L o-lid ;5-c a colcte, wi~tluiw wit 1'.' ACI-W dend at- 2.8 kg/I1m2 for I hr ; tota:l I I a! i.vrl ted. 0.039 il i. Fizliteritig,
Ovel-died 12.j- g 63' elowtnpIS 19' dc.evtIpt i to 30 tix, poutring itnto dii Naol 1, Ji'tio extit, drying

7-Trilluoroincti) I-4-luinol leth * lene Oxiide (7a).--A sotti t rca t it i-mit s it il eliteal Ii (I, decatat tion from li
o9.6g(0.0121 ou)uf :'e Iii 7.7 nti~ 'if tilc~l was trea~ted with Ii'ovtt it,~ :1) lot ik tetotil h

till 51", Na!if( 'd ititi! tIll 7 watea-uid; it was:i thlen t reatedi giiii silt,, lislvi .1ti :iits lst~ fat ra it withi atund
dlrtpwis.e over 15 tiii with It :wlt, of 1.5 g of Nall ill 15 il iif 1I0onticldyavanl)-white 1)1)1 , '11t i11 was fterdai

lit) tt wichlitd hs'i ~ n~*~f*~ \'p, ~ \~e stiiri~ ai-r-ieil: 1.50 g (l-I 1, nop 1605-172' dcc: reuryst il front i-

for 1 hir, di!ut intg with itV25 till of 11 . , an I cet g wvithI ttr et Iier lt!li 2 ,02 -l ~t i 0-ti c'
(30-410"), Ilite ex t was dir ied a ~~oid evujid , giin 4.6 g-- -P eiy -- r iiooit y11231- r )dr- qi

(52%, wa pr iiimic., np 5 5~ reeystl fr ~ ~. *.W lillnethiinoi (16 ).--Axi' litmre (if 9.,A) it (0315. tolc of Il a,
(8c ,wa pone, i, 359, vr~ ~ twfrmill lic.ii, -101g fiof coif-il ]W)1, 0-95 g tof 90_., xxill 200ttilxx of ails 1-:1011INwa

(72%;), till 5S-60'. lv~oeltd:s:bva~rii .aikl.Tehs a
a-f l)j--bu tla i mulcinthyl)-7-t riO unrotitthyi-4 -qtd noline- 110iitaclisuit',iuiitii 0.5ttl.Tebs'-aImethanol Surnteiltii d.. siii .- )ii: 4. 7a ( 1. ,ci16 e-rx sid fioni a smail vil of MutCN :0-61k 9; ")tllriess; xil 179-

tnoute) intd 201 tilliof ix-li ill %%;is litut mi I 2tt fill- 1.5 hri. I -- axl-.lor-- it irxx i!- qthdmmC
After ~ ~ ~ ~ ~ ~ ~ ~ S li'vao-ig rill~' it-IotA! I hvI 4uu tqm. ic-tititi tie- tiit - .itei

Aif t iei 1),o tit -ii t l i -II ,ii iticmi-. i. em -i i ui Ii I \:m I t :1tu km I Ietha1nol -11( 21x and 2c ) -- l PIi.' Itri i ilY lv tle lilieviiii'I I- e

ethereal 11(71. 'lhe lirsi criop wa:s i-rvttt i-WuiNi - ilc, It.x piitili'iiy Ot tiieit.tb uiiii-i ~i QtO
didht.iiilitn xiiips itex gouiit frito "it uh i 1-) tvas lie:mtitiu.

Treatnient ext xx ,t-( 2- piperiti) I )-Gt.-I oro-.2-tlyI i--i -qxioli iet!hanoi (2an)
T e ite t tii'-.i' wit hi Na!o Iii o a.itd xiiu with E2lA( 1. I n i- g WA-S o11litct tILuY ptiuililei 1 iriucuirt- fro~iili i t core..llo dillk"

ittittic( I li ii b it%%till D rv li,'-:iiitiiite While, ht)-glrtts.i-ixu. reict imti Itet wkeen 5-tlikiut,.:it in tixl j-xeilva'iihu'ici
Tlreillmet, oft (lie sallt with as itlt- emixl'xi with E1.0it gave 31.51 i I'eacuxo of 2.lri 11inonltllY I'- I-(Ili itls [lit I ltit Der'ivaiVtie
itf tit oil (.7'. A 1). iii It. -K~In ii if tim i waIs treatled s ilt ii (Prepared as Prev-ioumslyv I)escribe'c' ). - fThei i ict , wi idelli
nim eqtiiit liir arni it 1.13 v, ) .if .iirciie aid ii 415 0 tiil of i-t -I I.jj yc liai'o ftl,14 i t 'piii %%til th s f'ih itic
1, Vapii totit 0 filil ctiti! 1t:111,ii.g t1 0"~ foir sevenif li. give 3.61 iao l'litd ii *iix t. ic ei x p le %, ligt aitmtttii's cIi iti

(44cc ) iof lId 'iii coiiiit, mp a~ r5 iec'ndtcri (ifi~ 0.0 diie was4 added tct a soixi of itttii2.rltioichill~iic
(7'; Was obl't.-u Vv ro* i',ii f Ihe 1:t1 0 ,til to ItIll) till tut:il E.1lcin mi l--ib)illier'i Ns at -70". Aft'r -2 IliO tImetixt'ltre
Yiueld .51". wit!. witroxlilt 'i, rottli 14'111t1 utu l. al t ixil-' I IW. T Imle resullt-

2.P )ricll II-rf ir'te~i- .qmn hiune' tll). A.- ing k-2 l~ i~i6dli~-' iimitxttI .~liti.) itile

Trimiit-ict ,f IS!6, - o .f lii! ti,'
1
0,) 1 ti li x(i~' tole) wli recrv'.td frotnt-t Fhil 00t'( c ii0 155' kitl-' im1 .Ti

us 1)1;-'riv-i:~ In u' *iil iriSt ~m ioibi t% 1ro1,1 lI;tc Xll rv-.iilt-t time-c 14-ci ie\tt.' ti le~s beivi huh II -ill

tled :.V.t itir I Ill' Cd.... 1111. 19 Ii ', c lre s ih lo ill illv lii iIN~ ii 11 w i leIv i g ls

nil) 117-1111' ikk~~~~~~~~~~ymiod (rn : i~ ol - l 0 111\11ie Iv.,lv 1:14



The rcatction of 4.ciano6.8-Ilirnth) I.2-triiluoroflla * uein-

aline (131) writh 2.PyI~i tit Et:Ik A - 7W ill- iu hr unider Nz ;oid ~ Ta I R

ketOnel mp 94* (lit.' mp 93').

No' it lub Il'MpVc'. 'rdyss,

23 6-Mc CF, .61P 89 -. PAayss

18 c 6 - F, , 0 !1 69 66 C ,Lj I F 3N -
8a -FCF 2  Oil 2-55-260 74 C,JlY4NO

18b 8-F CF, Oil 144-145 69 c,,lF,'NO

19a 6-F CF3 B r 93-95 78 C,,11,lBrF,N
19b 8-F CF, B r 4494 Co1,rN
19C 6,8-F, CFs Br 84-940 96 C,ollBrF4N

14a 8-CF, C0O!! COO!! 230-232 dec 92 C,, I IXIN 0
l4b 7-CF3 COOl! COO!! 235-2J7 dec 815 CA,116FINO,
l4c 7-F cool! CoOl! 240-2412 dec 91 C.1 113FN04
14d 7-Br COOl! COOl! 94 Not anal.
l5a 8-CF, 11cool[ 232-235 dlee 85 C,,11,F,NO,
l5b 7-CF, 1 COGHl 283-2861 dec.1  91 C,IFNO,

15C 7-F ii OGH 2S9-290 dc' .15 C.,1lj'No,
15d 7-Br If COOlf 247-250 dc' 86 C,.iol~irNO.
Be &-F Plute COOll 274-275 92 C,;lla!-FN0O,
20a 6-F CF3  COOll 207-209 05 C,,1YNO,
20b 8-F CF 3  COOII 218-220 78 C,IX, 0,O
25 7-CF3 I I COGEt 67 1,9" 91 Not anal.
26 6,8-M1le, Ph~le COOlMe 122-123 S C29Il,,NO2
27 6,8-Mle, PhI e COGEt 117-118 97 C2,,ll,NOt
4& 0,8-Me, Phie COG! 138-1391 67 C,,1l,,CINO
6a 6,8-Me, P1'l3Me CO'Me 123.5-124.5 72 C,.11I,,NO
6b 5-Me Yhle CO'Me 117-1 18 86 C,,1!,,NO
6c '-NIe PhO'.\e COINe 123-124 8 F C,9lI,,NO,
6d 6-Me PhF? CO~le 116-118 68 Cisl{uFNO
6e 6-Me PhCI CO1%e 133-134 85 C1,111,,IO
6f 6,84-Me, PIhIO. Ie COMe 101-102 81 G,,1li,NO:

24 6,8-Me, phO! CO~t 120-121 65 C,,11,,C1NO,
28 6,8-M1e, Ph~le COCIIN, 159-160 78 Cto1!,,N,O

* 5aw 6,83-Me, IhMIc COCI!,Br 145-147 88 C..o1!,,BrNO
5b 6-M%1e P1IAMC COGH,Br 132-135 71 CitiulPrNO
5c 6-Mc Phole COC1121Br 106-163 5 CjirO
ad 6-Me Ph1F COCI1213r 13-4-136 72 CInl133rFNO
5e 7-CF, H COCH,Br 203-205 deck 63 C,,l1,lrF3NO*HBrl
7& 7-CFs H CH-CH, 60-621 72 C,,lisFaNO'

0
9A 8-Mle CF, CII,CONIH, 200 20 C,,Hl,CIFN,O,
9b 8-Cl CF 3  CII,CONII, 26026 50 G,,11,CIF 3 N20-

21a, 6-F CF, COPY 121-122 90 CisH.F 4N,O
21b 8-F CF3 COPY 130-132 62 C.,11,F4NO
21c &-F Ph~ic COPY 172-174 49 Cit,1!,YN2O
Ila 8-CF3  1 COPY 141-141.5 76 C,6l1,FiN2O
hIb 7-CF, 1!COPY 118-119.5 16 C,,1lF,N,O
17 7-CF3 Py COPY 170-172-1 ~ I~~N

22 C-F CF, CHIOIIPy 123-128 97 C,,11,,F4N,O
22b 8-CF, It CTIoIIPy 133-134 76 C,6Il,,F 3NIO

2& 6-F Ph~le GllollPip 16,5-168 33 C,?l,,FN30
2b 6-F CF, Clllpip 256-258 dec 73 C,.ll,,FNjO-IICI
2c 8-F CF, cIioIII'ip 275-278 dec 62 Cio11,F.N2011Cl'
2d 8-CF1  I CIIOIII'ip '2W4206 (lee- 4 cI 2o. 1N! lICI'

16. S-CF, 1!GIIOlPip 182-185- 6-46 C,,lI1-31FNI,
Is 6,S-3,il0, Phh~c Cl0lll,NEt, 217-219. dc- 92 COllNOI1CPI
Ib( . PCI) 6,8-Mle, 1'hMe CIIOII('l13 N But. 11(1j 20-202k 93 C33l1~uNO 41C1'

lc 7-Cl HClio] W('ll, Et, 135-138 dee- 42 CI,j,IN:O .IICI'
Id 7-F 1 IIOIICIN l,S 96-97P 5 1 G,111,:FsNiO,

1 icaid the 1 ,,-c nvrntia Iiic Ph Pheti N~I slitWic o" r; Py = 2-py ridyl; Pip -2-piperidd . 'Id: S-se

otherwi~c rpel.ified ;I, l,,wct I 2-ivw.\v:ilI,; a,d,Ile xh I IV AvOii All) I; Iism,,,ta I IV; , IrC N M V il0;ltEI-I:oAH
1:10;* 2lc(( -I11:IW 4Witin:isU.'.,ii~

t fir . If, ~ .I~~,lwrwi-k- ,.pvifivd: ,w C, II, N. f-ir t', 11, 1; [i
C, II, Br; IfurN. *C: *:iltd(;62,.,p6, f,)iliid ,.(,,). .I;eid1i 2,lodlt2,A :tu,2OSfiid,52.

'A. L. Crosby. M. S ,n~ iv~i , ~,u,. i~ t , e~
1

eV u



-16- V. Part 1. (ContiLued) -16-

Experimcnts Toward 6,8-Dichloro-2-perf! uarol-11nvl-4-cI"inuline
Aminoalcohols o[ Type 1. 

C!PN~u~
Synthetic efforts were frustrated O

b the facility of displacement of one
F-atom and were discontinued. The (
yields of cinchophens 2 (and 3 by
-accompanying ethanolysis) were greatly F
improved by the modified Pfitzinger CI
procedure. Reactions with 2-PyLi in FF
Et2O-TIF or Et2O gave 2-pyridyl ketone I F
-and dipyridyl ketone 6.

COOi COOH(Et) 0

C"Fs C"/ 6F4OEt \ COF40Et
c( c " Cl 5.

2* NaOMe,MeOH 4* \
reflux CF4OMe CN 4

*gave correct analyses (C,H,N) 6*



-17- V. Part 2. 2-Trtfluoro cthy..-quintmine Amnoalcohols -17-

Antiii 1 Ida,'ialk. I l.'" ,-(2-1'iperitlyi)- anl

ROGER M. PINDETI AND ALi'RED PIURCLR

l~t'nl~l,, "" i llistlI , U'prt rsi.ty of l'iryjinia, Chartollesiville, 1'iryinia 22'.)01

Ii'ecra"it October 12, 1.967

A series.f id t2-pijnridyl)2-tritlihir-ntthyl 1- iiieiethjiti.- wMs syIutlhea.ijed ill Ihe 1101 that Il)laCe-
nient of 2-aryl Iy 2-CF3 woutld levrce the liitei~o Iitizititg qialities id the 2-aryl mialigs. All if the 2-tri-
tiiroimethYl deriv:ative, carryitiv 6- or S-C1,, -Cll;o), or -CI s.uhtdituents iereaved the survival tine of tnice
infected with I'hsmodhum btrgyhi, but thy retaincd photoselabitiziiig properties, albeit !ess than the 2-aryl-ulb-8titluted Ull.Rl~gS.

A i niumber of a-( 2 -; iperidyl)-4-(uinoli, bethaiols"' 3  ScHEME I
have high antiplasniodini activity in avian infections.4

High activity is associ:ated with a substituent in the 2 COQHpositon o the uintine ncle , l)'rticularly phenyl, L.n

which will preven:t oxidatio at that position; the R--q N)CF, -6W

cinchona alk:oids and related cornllotnds are rp:q)idly
biotransformed in man to the inactive carboityril IV Il
derivativcs. 5  The most promising compound. t,S-di-
chloro-2-phc nyl-a-'2-p iuieridvl)-4-qui noline m etha nol,
was eighty i nes more aetive than quinine against
Piasmod,'un cathcmcriuom in the duck,' but it pro- ,
duced sever photosensitivity and did not find clinical 01O1
use in man There is renewed interest in this type R-, IT HI -
of antimalarial, both because it is firmly bound to FJ
host tissues and slowly released and therefore has I
repository properties, and because it has shown one of
th highest recorded activities against Plasmodiaun by hydrolysis, gave the pyridyl ketories (III). Cata-
bcrghci in mice. It has heen theorized that photo- lytic hydrogenation of Ill selectively reduced the car-
toxicity arises because of the increased resonance con- bonyl group and the pyridin nucleus without attacking
jugation from the 2-aryl group;7  a trifluoronethyl the qunoline nucleus, giving the amino alcohols of type
group in lieu of a 2-aryl group may modify this prop- I, while reduction with sodium borohydride gave amino
erty and still prevent oxidation to the carbostyril. alcohols of type I.
We are therefore reportinig the synthesis and antitnalar- The 2-trifluoronethlcinchoninic acids (IV) were
ial activity of a series uif -(2-piperidyl)-2-trinftro- prepared by the route outlined in Scheme II. Con-
methyl-l-quinoline(!ith:nols (I) and of the corre- densation of a substituted aniline (V) with ethyl 4,4.4-
sponding a-(2-pyridyl) comlotinds (II) which represent trifluoroacetoacetatel in the presence of polyphosphoric
a new type of analog.

The synthetic approach to amino alcohols of t.N.pes I SCHEME II
and II, starting from the corresponding quinoline-l- R R\ H
carboxylic acids (IV), is outlined in Scheme I and re- LICocII,cocH,
duces the number of Stels from sixl z to two. "  Addi- NH, nI, 'F,
tion of 2-lithiopyridine to the acids at -60', followed VI

(,() Paper 1: D. W. itnvkin. Jr.. A. R. Patel. R. E. Lutz, and ..
]Burger, J. IfleroccyL. Chem., 4. 459 (1967). (b) Thin %ork %as supporteB
by tho U. S. Army .Medical ],,earch and )velopment Comnand. (ontiae' P,
No. DA.40-163-NI)-2,.5. (*ot rbution No. 297, A. Bur'er and 11. E. Lots
co-rmponaible investiostorn.

(2) A. 1. Ainlry an-I II. King. Pror. R. . Soc. .(LonIW. B1S1, 0O (1038).
(3) R. F. tBrown. i (it.. J. Am. ('Chem. ,oc.. 68, 2705 (19411): . It. itach.

man and D. It. Ilowton, stlid, 68, 2718 (194); F. It. IHochinn . Sargent.
T.C. %Iyrv. and D. It. Itn. ihi,.. 68, 2710 (1916"1; E. It. Butihtnl , , I . N "
n, Crg nt,T. . I yern. a,, J...ne er, ,, .6 , 21I2 I't+l')): J. I. i pili.

1. S1. itqpport. A. 1. 54v,.ar, a,,d J. F. ,b,,., 68, _,(;97 (1946): It. VII Vill
E. Lutz. , ol.. -,,.., 68. 1 1.1 iS1941) J. F. Ni. 0d. A. E. and .1. It.
Kopfli. ibid.. 6. ;704 (1916; Ii. Sargint. 0-,,.. 68, 21 7 11-116) It . A. ILu(CN

(19ll); A. lI. S ,,anr. It .,,vnl. .F. I'. ni ni .1. It. Koc,pfli. ,L, i8. L~tuU 2.cyk I 0

og5 ( Ai: S. V ,.:.,. T. 1'. J ElU.,. . I Lev., 1). Nis .1 II.
Linden.a I t. It. Ilender,,nsid.. 66, !711 IS),.

(4) F. Y. "w r..,o .. '\ , r. cv ol Antifolani rial irug,. I) l-19-1-5.
'
' J.

W. dwardl. Alm Art.\r \I. ", h I.. lR II.t R
(5) H. T. J " 'an,.I i t nf, i, a flh , ,im," Jon Wiley and Son." NioH

Ie... Nw York,. . .,, C,,. A. F,  CF,
t81) T. N. I,;" ,,. 11 r' . \%. ,n,. C. NI. % I,,rton. It. J.'R. aid L

L. K++ 1,tlhcr r, J. 1..,, 
1
,nei . 27 -Sol 'I.. I" , 1S I.s. IV AX

(7) 1) .'. A , t'r. il a, I. t, *. -r- I Me.i ). ' _ i . n thi %n .ipI ..t..aoChewli¢=l,-31 $ \L-o;,. 11-,i 1, k Is...tA; J, Iw),. 4). J. i n~~. +,I Cf. I;, M , 1 . .,.... .....,,, 20. ",.o.; V-1.; ,

++,+J. d.-A_ -



'I'.u~.L IExperimenital Secfion

i.-ljii i~i~ N i.iiiNI i I bth anid~ are iiitiorrectttd. WVhere ttiitlvs,. are' iialtii dil
-~ ~ ~ ~ ~~~b yillo'ii~iis of till!t cleliinl, anialyticalr.i .,Ii ibtiittd ((Jr tiiosC

('11011 ). elemnrts, wtere wit hi,, ±11.-' ;. of thle tlieoietivial valtues.

-~ -.. It erli e, of -rfliriililii uetill comnituiiiI Il~crilled

It beiin id itnot form, salllo due to I h ll(- rrv-eil ba.icjil of te
u,1 I Inturcet I' ii- s,, turiVIl qijnoljie nit rogen, Mtti. Thle 2-iltur o h -- iIitliol

GOIIso() ... were prepared accordiog to lDey aund Joitili6.10i
110 (1) . .. TrAME 11
320) (2) . ..- 2Tu'uanw,,Y--uioiN

6-el 3  161) (ot) 7.1
321) (0)) 7. 5" N

640) (0~) 85 H
S-C1u3 1wi) o) N7.3

320) (1) . .. it Yield, '," NIP. *C Fortmula'
6-it) (5) . .. li-Cl 71) 27-1-275 COI.,IFiNO'

6,S-(C11 3h2 160 (0) S. 3 8-Cl iS134-135 C,0 Ih6CIF 3 NO
320 (2) ... 6,8-Cl1 a I8 1__ IQ81 C,0 ,TCi2F;;NO
640 (:3) . .. 6,8-tC,13h: 65 1501-151 C,21[,0jFa3 N0

6-Cl 1601 (0)) 7. 5 1Recrystallized front EtOll I* All comnpounids were anialyzed
320 (0)) 8.7 for C, H, N. Their ir spectra were as cxpe.'ted. I N: calcd,
641) (1) ... 5.32; found, 5.82.

-Tests wetre carried out in mice iifecteil withI P. berylici.'3

Test results were supplied by WValter Reed Ar-toy 1,stititc of Re- TBE1-
search, WVashiingon, D. C. Enthancemenit in suitvival time of TH~I-
treated animals is regarded its evidene of aititnalarial activity. 2-TRWiLUotoM5AE'fHYLQUINOLINE DmutVAT'lVES
A compound is conisidered active if the mtean survival timte oif t lie x
treated group is more thani double tire mean suirvival tinme (7.0
=E 0.5 days) of the contri grouip; it is said to be curative when
the animal surviveS Lip to J day i.

it X Yield, NIMP, Fortnul.4
acid gave only the 4-quiinoliniols (VI). This reaction 11 Br 80o 38-39 C,OlhbBrF3N
with ethyl :ucetoacetate itself gives a mixture of the 2- H CN 63 1:30-131 CillHbF3Nm
and 4-quinolittols, depending upion, whether the aminie 6-CI13  Br 91 70-71 CIIHIBrFaN
reacts with the ester or the 0-keto group.9 The elec- 6,9-(Clf 3h2 Br 95 115-116 C, 211,13r]3N
tron-withdrawing power of the trifluoromnethyl gru 6,8-(CI13 )2  CI 93 99-it0i Cl2119CIF 3 \
apparently leads to exclusive reaction ouf the (now) dlec- 6,8-(C, 3)2  CN 76 126-127 C,311,F3N2
tronegative j9-ketc, group with the amirte.3 0  The S-C 113  CN. 65 SO-S1 CI,FtFN2

6-Cl B r 90 11.9-121) CIOI1413rCIV3'N4-quinoliols were hrominiatcd'' or chlorinated") with 6-Cl Cl 92 103-10)4.5 CIO 14(l.C2 F3Nd
phosphorus oxybromide or oxychioride ini excellent 6-Cl CN 51 142-14:1 C,1ICIFSN3
yields. Trho 4-bromroquinolines (VII) reacted readily 8-Cl Cl 84 5S.5r_59. 5 C,o11 4C1,F3N
with n-hutyllithium at -35"', antd treatment of thle S-Cl CN 42 167-169 CI,11Cl1"N
resulting lit] tioquiniol intes with dry CQ- gave the re- 6,8-C, Dr 97 75-76 ClOIIIrCI2FN
quired cichoniriic acids (IV). The l-chloroquiniolines 6,8-Cl2  Cl 89 75-76 C1l 3Cl 3 1sN
(VI11) were converted to the corresponding ititriles by 6-CT!3  Br 92 124-125 C,,1l,BrF2NO
rei-tiou wvith cuprous cyanide int N-methvlpyrroli- IRecrystallized front EtOl 1. 6All conmpounids were antalyzed

do.~2 ttdthenitile ~vre ltet lytlol~zedto lt~ for C, 11, N. Their ir spectra were as expected. IN: calcd,
12.61; found, 12.20. 4 C: ealed, 45.13; found, 45.i6cinchonittic acids.

* Biological IData.-Tlie anitinalarial t"Wt data for
the a-(2-pipcridiyl)-2-triftlitromeit lt3 l-4-1 tiiiti litetiteth- i - 2.Trifluoromeihyl-4bromoqtiinolines (Table Il)- it

aitos ae litedin Tl te I.Thee cn) Iti II i Is1)1 ssesed typi-al preparat ioi,, a nmixtitire of 2-trilliioromnetl%.-l-Ittiii,iitiul
mitode re lit ma n ae i 1. t wees e lilpoutd bosesed (30 g, 0. 14 miole) aridi I'( i1ra (57 g, 0.2 mole) wqts t irredl it 1Itil

modrat ai~iialria ativty ut wee potselsitz- fur 3hr. Thte warmi mix, tire wfis plltr('d ito ice -%%~mat er (60o ill, 1),
ing. Titemtib ui st it uted (5-2-I I teri( lv !-2-tirji u, ronmetl t- ,till tile sidh itat crial was il te,-etl off! aind recryst allizied from

yl--i 1u no ieju I,,,, 1.hi twever, was inac:teive. The, EtlI, YieldI 31 1'.
correspoing a- (2-1i 'v I) Ci ilIj 1its Nweit inkactive, 2-Trilluoromelhrylinchtniinic Acids (Table IV). A. -lit ii

t V:Llse ittitseisi tizat~ ~(ypical exampt~le, a s.ll iii, iof 4-brotti-to-2-t rillt, roiet hylu uinoul ie
but dul iot cas lt pho1  

elitzto (55 g, 0.2 iTnol,') ii, di rv et her (6t~t ill) w:Ls aii osIver 15 out, ti
an Et?(r, ,olittijir, ,f ,,-Ilid,.i (preparedI frui :1.5 g if L~i Nwil aild

uit I. C, ~ht~,,-l~t aut wns I lien lioiii is, witl Ii ig.,roois -t irrtiu!, mito pmh-w

0)i~ An. In. Dey an .rk. Al. j"i11. t L . Ch'- (.,,, ;' 4 soid~, (702. After rvt'iiv;il 4f it ier, ilii rc-tilite wats tl lte it

(101 1A. 8. 0e n t t a wltut . II t,.'J. 'I'1 10 2,r oln lirle T it 1) 1 h o ~ - f N~i r ~

1967t). Mlleni."i lit it tyi~uu:l iruuj., a hiu i f Sim11102



- 'litFLUO~LU kTlT LAUlNtLNI;Alt4UUX Llt; Acius DLJA~L

Itff RI

It Nietlei A iell. Nip., h lramil. ' ~ e~~

11 A, 11 V)5i,5 ,1 196-97 (C1 lId,N0: It %a Nip *~C Solvent Formula"'

~III A 67 215-216 C1.,l1,F3NO2  II Pip 50 '254-255 EtOlf C,,H1 ,FsO* 1IC0
8-Cl! 3  B .51 1919--20t0 CIIISFr31N02  Pt Pvtr so I :-l11 SleOlt C,.llhNO

6,S-_(CI13 )3 A, B 62, 65 224-220 C,311,,F.,NO- 4-Cu,. Pip 4143 251-256 EtOll Ce11,sF3,,O- JIM

hi__CI A, 13 72, 7-, 226-227 CtHC I S'Il,NO~ t4-Clh I, Pyr 0I 139- 144) EAO II C,01I, F,N-U

- 8-Clis P'ip 60 284-286 EtOff CA,ll,NO* 110
8-Cl 11 18 210)-212 CICIF3NO' 84C,1 Pyr t00 120-122 NicOll- CalhEN2O
G-0C 113 A 63 28- 2 3.) C±115sF3N0,C61

yiteldl froti stoqIeiveI B is based01 oil1 the qi kr iiig 4-chlurt, ti.8-(CII3,. P'ip 5Z 279280 EtOll Cml,F.N:O- It( I

hl~flli~CS Iccl~th~,.e fom tIA.' $e ttttuot 6.8-W1101l Nyr 86 1LIS- 129J MeOli- (,11 4 ,'N-O
Table 111. C: .called, 47.93; fomiid, 47.36. 1 No N anailysis. 6_0 Pip 45 265-~266 ELOIL GCFlJN:O- jil-1

6-47l 1yr 89) 1.19-150 Et0lt-petr C1411,CIF3NO
TABLE vetlhcr 4

TAL-VSCl1 pip M82520Eolt C,,ll,sCIFsN-0- fiCt'
2-TUL FLuoitom mi IY -4-illIO Y L U INOLIN S 8-Cl Pyr 78 124-;25 AU-01l- C,ekluClFN:O

0.84Cl1 P'ip 33 21.2-264 1EtlOI C,,lluXl,F.MO- 11(1
4.8-Cl, Pyr 812 138-139 Fto

t
ll-petr CisIl@C1JFNrO

IN -ther
4

G N(-OCI!, Pip 52 241-242 EtOH CO 11gFN-Ov IIC1
II -OCl, Pyr 100 172-173 %IeOJI CinljiFiN2O,

NN F; F Pip = 2-piperidlyl; 1'yr - 2-pyridyl. 6 See footnote b,
It Y ield. 17 i. C* . F~ormnula Analyses Table III. I N: calcd,.7.35; found, 7.S0. d Bp 30--60*.
1163 130-132 CIGdFN'2O C, 11, N

6,-Cl!32 60 125- 126 C17111,11 3N20 C, H1 to give a yellow solid, which was recrystallized from EtOll as.
S-Cl!3  64 9S8-99 CI7IIIIF3N 2O ,11 yellow needles, yield 4.7 g.

6,S-.(Clllh2 73 119',-120 C,s1I 3F3NO0 C, 11 a-'2-Piperidyd)-2-trifluoromethyl-4-quinolinemethanols (Table
6-Cl 48 1;52- 153 C4 5 l~alCFN:& C, 11 VI).-A solution of 6-rnetlhoxv.2-trifluoromnethyl-14-qinotlylI 2-
8-Cl M1 I W- 117 C,,IIlU3 N2f C, 11 pyridvl ketone (4 g) in DtOI 1 (:0 nil) contauiing 1 niltahr equivl

6,8-Cl2  34 13&- 139 C4 1[CIF,N.O C, 11, N of IldC was shaken with I'lO: (200 nig) at, 2.S kg/cm2 u~nder if..

6-0C11 3  67 l1r2-133 C, 3 1114FN,O, C, 11, N The reduction was stopped when 4 eqtiiv of 11, had been ablsorbetd;
the catalyst was filtered ofT, and (he residue was conlcenltrated

Rlecrystallized fromn E1,O11. until crystallizationi began. Rlecrystallization from EtOll gave
white needles, yield 2.2 g.

trifluorometh yhvineliujntit rile (23.6 g, (1.1 mole) andt I asottiotl a-(2-Pyridlyl)-2-lrifluoromethyl-4-quinolinemetianols (Table
of 1NOl 1 (12 g, 04.3 mole) in II ,) (511 1)1) and E 11)11 (120 nil) VI )-Nall 114 (1.26 g, 0.00(7 mle1) was addled porte 444W IS to a
wall stirred und~ler tell ix fort 12 Itt. rlhes51iltiti wa:s evalported~t stirred solution of 6-e ov2lrd4,rte tl4qtilll2-
to dlrvrwev, -im1 lte resillice was dis,olvvd in) 1121) and filtered pyridyl ketonte (2.2 g, 0.00(7 mole) ill Metol1 (2100 mil), niod Iti
throug~h Cc-lite. 'lhv Ovl- filtrate wris alidified hY (llollwiSc iixtltre witl stirred atl trtl temperatutre for 2 hr. Me(~(ll Iwas4
addit ion of A(-(Ill, anditt %th til rciptt wasI 1:1 c51 ollected .1l1d removed tnler reduced I lrv'.41l an1d thle rveii,t was I akett uip

recrystllized fromi Elt )., viel 21) g. il ethler, wttslied (11.4)), and dried l MlgSO ,). The ether wws
2-Pyridyl 4-Quinolyl ketiones (Table V).-To :tn ethereal distilled, antd [ie residuev wais recrystallized front ye ll ieldl

rsolu il if n -II tti ll Iit IbIn (0.115 mole) lit -6lit'was atltetl npidly 2.3 g.
2-bmtotqwtlitcl (S g, 0111) ittide), midthe b1 ritwtt luixi tire wam*
stirred at -604' fur I lhr. FintelY Isl~ileretl 6-m10 lit Ixv-2-1 ti- Acnwegnn.-fi ttd ll%~ti d fIil

flme~ettetItvti~tI, artid te iA5- g, 11.012 its le) wat, ttttetl a11llit. Acnoledgment.-TisC Isitudl wIms proled~t 6.i

onre AndtilIt, njxilirt %%:I- iiie :it -0t' fr 2 hrI. It, wl, :%I- frequenlt an tl idit tI esii vthPie.orI.V

lowed lit) uarm lototm t emplsrat re mithen hIt ItdtlrttIzetlj Ltutz anld Drts. 1). 11. Bov)kin , Jrt., andi A. t. Ptel (if
add it ioncof 11,1). 'lwetirlyrwatlil lgt) Itidisde the Un iversity (of Vlir ii :.

5' po,",mg
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IL. I1. UllNtAcil' 2 A. It. PATEL,3 AND It. E. LurTZ*

Ilcpzrimcii of Cheinistr!/, Ui tvraity of Virginia, Chazrlottesville, Virginia 2a2;01

The 2,6-, 2,7-, anol, 2,1 -his(trititioromethiI)a(-ivvi)iii~~icie~a~~~ andl the 6-methoxy derivative

ofte atte.hv ei Ivlteie frm appropriate 4-qinolotie:, t hro-l t2le 4-brrnoim,ities 0

An attemp too obai theorietv atnali, ittilized thle ci triepi ,dinig 4-qiiolre forined as a by-
produtit inl the syitt hieis of Ithe 2,7 isuner; addi t ion oft the 4-Li derivative to 2-pyritdaldeliyde gave the ci-pvrtdvl-
methamin!l, bill sithsetteni i't reductjin of this gave oidY the 4-di hvd roi ioiie-a- ( 2-p~iperidvi )rethanzol.

The ax-(2-piperidN .l)-2-t tiflitorotnet hyl-4-qluinoline- and CO.- carboxvlat lol of the 4-Li derivative gave cin-V
niethanols carrying, 0(13I (1, or Cl 'in positions 6 chonlinic acids 7a-7d. Addition of 2-PyrIi gave the
or 8 have consistently shtown only moderate or slight pyridyi ketones 9a-9d, but only 9a.b were obtained in
antimialarial activities against Plasozodium berghci in good yields; 9d was best obtained through the ester
mice, and the\- were also moderately pliototoxie."' 8d. Reduct ions withI H?/P't gave good yields of 1 and
rThe syte i te,~i~ ifnrmth analog, 2, bilt mediocre vields of 3 and 4.
1, begunt befoire decision ha d been nint' to t ermi nate
work in this series, wats iteveri Ieless coinpletedic for 0
comparison withI t he 9-photnath trelic amino alco hol,
where 3,ti-distibst i tit imi of (T 3 grouips had broutdteyctsdr ,eiiraei ltiaai l ati. a ~ - F QBr - QCOOH

W~hen this coiipd 1 proved to be curative at '20 i

rng/kgid,,L nd relativel\ iittliuotoi~c, '-t tesy rit liesis (-a5t
of the 2,7 and 2,6 aialogs 3 aitl 4 wevre midertakei t) QCOOy H,- I-
initiate evaluation of the Oharmacological effect; of ad9a-9d P
different nuclear posit ions of 2 or more (!Fa groups
wvith or without atldi; it iial subs! ittients. Q = suibstitutted 4-qitoly]; Pyr = 2-pyridyl; a, R =8-CF.;

b, It = 8-CF,-6-0X1Ie; c It = 7-CF,; d, RI = 6-CFs; e, It

110 + HO Trhe 4-quinolones 5a 5e wvere obtained by PPA con-
N N

H.- 11 densit ion of tile appropriate t rifluoromiethylaniline
~ CI_ (10) and ethyl 4,4,-trifluoroacetoacetate ill adaptation0 tof previously (describedi procedures.'a,' However, 3-tni-

N CF, N CF, fluoroniethylanilitie gave aI mixture of 2,7- atld 2,5-bis-

CF F 2 
+COOEt PPA

+- Sa-Se

SNH, 0 CF3HO +HO +RN N tH, CF.. H, c 1

Q ClQ CF (trifluoromiethiyl)qjuiniolones,,, 5c and 5e; this was best

CF, N CF inajcnetddrcl oa itr fte4hoodrv

3 4 atives, ait which point it was separated into Ge and Ge.
The addition of 2-l'vrLi to 2,13-bts(trifuorotnethyI)-

Four tredrg1A"r -ihszdecin4 choninicacd()gvebsis 7 othpN.rN.I
stepst fromn thle (Iit-it-spoitrit *-qtitiohtiiits 5a-5d by ketonte 9d, a1 6"/; yield of a secotnd product to whtich. Ilie
adaptations oif kitowi proceduires, 1- :1s- follows. (Con- struictulre 11 is assigned ()it thle bas-is tif aita. anld it-, imir,
version by I () N-3 inilto fliet- 4-bronifiii t qiiit ies Ga-Gd and m~ass spiectrta. rThe lat ter itndicat ed format ion of

(It(atri,. ,~ir ,,.r.t.. * I-i th' It. S. %rmv M.',toai Itt,, rrt,
an to l)sIi,. n,,,. t.ni loe'otorK('n . hss of 1311, anid aunthlen of :42 correspidizig to loss of

rosiotton No. 917 t4 iho Nrm, it -oris Vtrtm g .ni Mol"k to I Pr Doe forimal twtt of 11 is reasoiil .Ntl. intIerpretIetd ill

iet' i~,n. plI,t ,0'O1,~ j at,,o~r, t.. I.,,,I I terns -fr ible M\ichiael adlditiotn of 2-I'vrL~i to tite

A1. It. Patl. i'. Ji. On,,, 11 ,. i P I %5. .I . t', nd, It 1, 1 't'. :tttili 1iv ' y ultr pru'stitt in the reagent to give the 1114111-

274)nE..%S. N,,[IT,, d o~~ ,.m,, reactiitt In \ it It est el 8d, I I wais not tleteett'd I,; a product

si r s.(0.. o ,i. it. it ,,., n, an I.. iiine. J. it-i ('I,, to, 131 and I he pytiulv \-Ik'tomu Sid w~as obhtaitned ti .55"; ield.

tsqj~~~~~~~~~~~i.~~~I u1.H,,, ntI '..1,,,. 4 i ilmti flit- littijeti amono t of 25hstilio
(7)~5 iatN.N.I,~I/ ~ .'.e.n-i i '.') nttl.-tiiin i (50, prtmu ili itt flt, svntln'sis
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316% 1 M !1 3i C .5 ((' r ItI' 2& S

I tli,i, '~j.~ *'e" I')tL , il li l klvvt litle, i(' d vsC n

-ittetIl ti IW niet ie if Otle illem tl i r~ivivalI iitne tif tie I reated
gloliti is iiut m i tlulle I hal (if tile etiti group (7.0 :i 0.5-UP-y N days.) , soId it i., -aidt it) lhe vinaltiv, wh(tirile aidi snirvive.s tip

CF3 cE, 11i 6 dJ:tis. 'Al... ut'iVt' .11 120 Ing kg againt P. gallinaiciun'ri'''r iiill cilioks.1-1- '" Thu -', cie-pmiidii 2-1iv idilvl keltoc waS illa-
N live at WO0 mg/kg. ISee ref Id and ref 5.

12 13 1'. Iwo hi ilice11(1 al 160 mg, kg- o l Iiiwr, and to compare
of tile isotnt'rs from 3-11-ifliiroii * lvliniiilitte, it was veryv favo raibly clit h the 3.6iti-(ilbst ited 9-phien--
feakred t hat tilie add 11:i iitioin i gt he i to; ieded byi t ti-n 'ii' Tot :1 thi .. Futrthiier'more, the ib itto-

tNlei effects of lilt- 57 sithbtittetit. ('olt-twntitY I th'is It ii ~tt its f Itest.cc) etnids. \\ eie relaitivelv hitw.tt

tIllititlotile m:is eitivettld thriili ti l -ltitititolil iFie lii imost active of those, the 2,S-bis(t rifliorumetl1Yl)
6e to lie Ili itirVat i'. t nlieu \\;as :tddi'ld ItIti' Sf illV to com'l)PtI. 1, whieli \\:v; cutit:iveeiat 20 rng/kg, has niow
2-lpx iida ldi ' \vl gi yin g lile~ pyidv 't0 clit d 1.1 C17,) beitt trelmia et i I a lir.- sclet' :1 tid is beinhg evaluoat ed
aLfter t edit ll, citro ll lat ol:t~ d Ii I i I,\lk-11 . 17 tIfil ~i- I'lt i lh prom~it~lisinIig r'esulIts.

liitelv', Catailytic IlvdiigeiiIatioti oit this gave th l~ lidiio- 'l'lle one (liltiy ilrtiqiniliiie a-l,2-piperid ' l)nethaiiil
4q1itiolit' whtich. is iesilineil toi be . -(2-ltilsrith 1)- (15) \\ith 2,-i~ iliiuoehv)groups Obtained.

2.:ibis~t'itiii~imtt liil I .- dihvdri-4 ctiititliiiriie Ii lfOLt h be inacrtive tol%.Ird 1'. ber!1hii inl mice.
atiol . CI (15; ii; 4 11. t'Ncliittttahle ' v 1A)) . Ileet'ie of lie suspuiciont foirmerly hield" 1 thalt there
P ossibly this OVIT'rtiiICt iil \\i :I. L5fti tili :11t t lV tilie miiigh t be a relat ic-on bet ween pho t otoxici ty\ and I tv

a pp reei jable re leasei (if stei' ( stra iII ill tiet( quit iilie 4.5- :ihs initiv it ics, thI ese valtit's Ihave been assembled in
g lulit Il n lehiid' tt''(t lie~~iiit \\nhi(f, CtIlivt'sll, W~kItl( 'Tble if.

ill sonIt' dlegri' oppoi 1t t( oi thIerwise facmile oxidat ioti io'

It is iiotei'thN that :1ll of tite redutctionls, (if tile four' lv AhtSoiVTi\ ITii.s sit, Amtlxt, ALt~ilIcLA 1-4 IN AMet)1
2-1) ridvlI ket ones 9a 9d and a I ti te 2-pvniilv*Ilfl('t ltiniinofi~i~i~te
14, wiere illtth e mal~in st el'ostieti lie, giving ilt each enso _____

w'; t I Ii vr i8 n nI' Dl
potssible ti:st ereotsiinel. (raicentate(s), It is hiipted that1 22 t.7 2:16 'w.- 226 46.t0 225 42.1
tle st eri'oistinir of 1 will he iso late cill tile lar1ge set 21l3 6.6C 2s4 .5 2-s 5.4 2711 5
sYvitheisis niow tunider \\:I, .' and that ir andit illil xstiii :jot 4.0 294 ,,.:1 31 " :1. 0 30y0 :1.2
will leatd to coiild trtiita :iileitillttil~~ l5gI 3tN 3. 1 326 7At Ms 1.6 322. 5 3.1

npl both It ere aud m mioy the caises where 3 .

only te or Ith bevi atiailiigv, Shouilder.er

HO 0 Experimental Results'"
N

Q~~~~~r~ -pQ5 -wi iettlox)-2.ainhlots'1totrttuorit'. i10b) \\i ii 2"ltlit t\

N' F.

Il/t f is4 it jirtitii un 3312 1! 4is91 ,. bp 97 it* 0 mn)

Quintoneti:. 5 . lromoliluiniloines o , i' cincti'nic ic

N'-. 7&'I 7dI. p~ .id~ I keluin'-9il git.: ,i A- 2-fpypuriti' mvihmnits, 1 .1,
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50'-1 7-Cl" 3  Oil 2s9-290l I CI 1,F6 N O'I

5d'4 6-CF 3  ()Il 279-2S3 70 CoII4.F6N~q
3e ~ -CF, Oil 319-321 der I C,,IlY.,N09

6ab-' 1S-CF, Br 62-64 931 C, 11l4BrFN'
6b.' 6-)M'%e-S-CF 3  Bir 164-1661 9 1 CuIIJBrFN()
Wk.' 7-CF3  Br I Oc- ION 67" C1 I[ 4IBrFN'

6d6-CF, 131 731-75 77 C,,1I1, BrI-FN'
6e.# 5-CF3  Br 49-11 IS- Cu3 IIBtFNq

7a" S-CF, C7001I1 22.S-230. 5 So C,dI~Y3kNtV9
76A i-OMe-S-CF, C00 I I 2461-24S 57 C1311I[F6NU3

7ch 7-C F3  (11199--200.5 90 ClH1 N .F6 0I
7dh 6-CF, CI)OII 216-21; S7 C, 1 1,NU01

Sd-'CF 3  COWOle 130- i31.5 1001 Ck3I I-FN 0-
911d S-CF3  COP~-r 12S- 129.3 631 C27I11FIN.0

96'. 6-O.Nle-S-(T,. CO0Pyr 164- 165 901Cd 1 FN0
Wt" 7-CF 3  GMI1Vr- 124.5-125.5 27 C, 7 llF6N,)'
9b- 6-CF, C0Pyr 1:34S. -14 0 13"553" C1 711.F.N.-(W

14d.- 5-C F3  CI 10II1Py r 107- 109 :17 C, 1 1Il1 ,FN D
t , S-C F3  Ci 111 Pi p - I ICI 259-26(if de 5:3 C,7HjuCIF6N3 O
2'b ti-0,e-S-C, ('11011 Pip - IICI 29N-30t de S6 C, 1 1, ,CIFN~o
3b 7-CF, Cil0lIPip- JICI 24,4-245 der 24 C11114CFN 3 ()
4' 0-CF3  CIIOI IPip 11(1 197 -199 dev 22 C,,II0 CIFN2 (
1,4-Dihydroquiiiolines

151 5-CF.3  11, ('11011 Pip-I WI 1934dee' 27 CvHztCIFN.2
111, 6-CF 3  PY r, Bui 1701-171 6 C3 3uII3 3,F6N2

1'yr = 2-pyriul *I; P'ip-- piperidyl. It ectv-t it s-lve it I, rot fier t-irliatn ineod Ir iudrae :Wltf. 'AleCN. d S111litncd.
Ilexalle. 1 ("'~j. o ( 'luni cliruiialog~ 'ie ilII C. k NYieldl of initde reniltimi( pt(dlt Whuich its Itsel direct ly

inl the next step. I Could it be mik !.ep; total yield oif milixtafter cryst 0 from IEtifl , 7(1'( 1 Yield of pure iaterinl froto a mi'xt of
5c and Se. *Yield froin the acid 7d. ,Yield front life ester 8d. r Anal, were wit hin ± t. fojr C, 11, N Ilr for C, I[. riou 227,

242, 354 Wi'2.14, 6.0,3.1).

6-Methoxy-2,8.bisltriluoromcthvl )-4-quinolone t5b) %%:I, pori- tones t9c,d) %%ere( isolated bY v olitini chrt~~i, g (FI'ri.
fled by rec7rvst fromt CjI,1 rat her thian the oft on less effertive ( 1IL~ s eltiet) and revirY'.td fromu EIL II ((itli of cev. ' 0I
soin iii base andl ppt n K- acid.' iip irs fromi 9d Yielded 116' ) pale yel i r (.Kil1) :117-7

2.5- and 2.7-IlisI triiluoroinethyl (-4-bromoquinulines (6e~c. ( em vni ) iur (C3(31)I()d) 9.010 (,, 1, NilI), 5.601

A mixture of 2.5- and 2-htt tloitt- tlhs(39.2 (fin, 1), 7.61 (Ii, 1), 7.12 (fi, 31), .t.l0 (s, 1, 11-3), 2.2 (fi, 21, (1.)
K, 0.14 mole; ret-ryst(l from FEit) :fit ii Pt il., (57 g, O02 mole), (iu), 7); mass pec 1,70 e%*) Il t (rel iotensity) 411 (2), 3.s0 (31),
was stirred at. I 40' f 'r 31 hri aid pi nired inio ive Ht(A). The 34:3 (100),3:22 (312),:;0;, (41, 27 16)o, 7S 120).
prodtict %ws ext d wilhi CII. l ainl recryst d fiom E1011l, givinig a-I 2-Pyrid)yI)-2,5-bisl irititioroine(IwI -4-quinolinemie(hanul
pure 6c (30. 17 g, (03'. ), Ilo) 10 1-1116'. The residue ihtd upon (14). A ,,liII of 6.-I g (0.06t mole) of 2-1p-i ciual '\de ill .10 til of
evapii of the Et( ll liqutuis (15.1:3 g, 31', ), \\as clironialogdl 4-i I ainhyd Et.( A Iiias added dvIli((iie at - 70* iindet N, t4' aI st iled
5-cm C011111111 '4 I kg of WVoelin nial d otina tact ivity fil. I). E)0 Soiln (150) fil) of.,01101 2

,-i~rhuim l)- )-qillnllitlli11611n
Ehiting %%ith, Iixam, tool I. 2, 5, il tot* II' hetiei -hextime gave [fromn 7.93: g (0.023 mole) of 6e awd 17.2 r ((((15 imde) o( 22,'
1.84 g of addiii 6c tiotal lkield 671, ), S.79) g I (f 6e. fipl 17- Hil-i ill hexativ solll with stirring for fill nldiil 2 Ihi. Aftv.
50*, nod at small ot it oft mihut of thlese. hdnv.sIlie EtA) In avtr wseva pd to dix *nessv, anid lilt, 3' eidle

6.Mie(hoxy -2,8-bkisn rlluoromethtl (cinchoniinic Acid (7b). - was chroi ni: I gil onl 411 g of Floiisil (Cf 1I a, t'lilet l. I'lute
The requitedOi -1-i. detriv:ii vi wi.s imed 1.\ adlni of thle vet tmvu.-1de oil obtd was .ecs %,I 111u hexanle, 3t61 g of 1. (tail1, fill,
Militly El3( -oul .1-fir dercv 6h~ al: slight e'dess (of ltfl.i Ill milIl~d 95 in03'. Sitlliniltioi at 701' 1005( mmt) rimw ;;tiI.Fl g (37' 1
Ft() aitd slircilug ft.I ?.5 hr. I',uiig thl ie(liolIgi.t (utito dcck nip 1012 11
powdIeredi 0t,: g:i % 4- 7b 57 ( ' * ,tinl '-'Iti '2IS" . A ifcI-enle fit i lie The lisk' InfluioromelhI l)-,,.)2-pipenridyl -4 -qui noline-ntcihanols
prept l ittle 4f thle i. v(imipol ledI to a dveaw :Isi li e \i41 it( 7b (1 -41 and the 5,-Tnrilluioronielhy I-I 4-dih(Ilro lDerivatiie A.,

anda iirt.-~oiliig((33i-j'il 141 vit' (if) . The 1-ta;l \t. icl'l (gi(33(hso 9ai 91 il. ,1 14 ((t'0 cale

MIethy'I 2.0f-his ~rilluortomethylI cinchuninat 18dI %:%, iepdl fi out Ill puullsh,1el pi.,Aiviu t, I 1Mtiii %\111 Ptt . Allu III3-

islea li. IIIIi t~i I li- (13 .1 ii.23 1 ,f 7d \% ilt ' 4 WI. 1,2 I Ill :oud4 4 neis oilv- 1'Yunl~d l it 11ali ,'.f Ow. \\'il l iilt
fll2PynII 2.-ani -27litilnrm'ki -l-iiu eI - 1:1 1t II" 11 ail iat
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Aixua-(2.ls. ..d a)--Dj~it(vilii tli 1111And

uarnit or Medictinal Chemistry, 14. 17 1i197 1

CIIZ.-; .1. ()i .IACJn, J11.," FRiEDY DAVIS,*-" AND Rotii.RT L. I.-z

Acpartnma of t'ciwot jr.s U n iversity of I'irgin ja, Charlottirsvilb-, Virginia V2I101

IUccej'i1 June 25, 1970

Eigt o-iiakvliititt netiv-3-ttnoltttiithtrtlswit ta 2 sithstit igent, wer-e slIt hesized frot 4-qotitolotte-
3-carbo\ she esters. by vto tver,imis in to the 4-ehi, ti esters and reductive 4-dechlori i tat in, atid t hence t hrough the
acids, diazoinetivh ketont es, aind eptixides. Attemnpts to prepare c-(2-piperidvi I analogs involved comlnpicationis
due to rnClear add itins (f a-srdhihilnd ftoniselect ivi ty in hvdritgetations of thle pyridyi ketonies. Clue
example, a-( 2-piperndYl -6,-S-d I ilet hvl-3-q Ii 11Aii i menet hat oh1, fort intitsly, was produiced by Pt-Il on 4-chloro-

O,8dioethv-3-jiinovl2-pvrid vi ketonec (a diasteroisieric mix tare). These 3-arnino alcohiols were iniact ive
agaitiist '(astodim rbirgjiet in inice.

lit COttinttatioli of thie seatreh for improved amtt ina- obtainable by condlensat ion of the appropriate antilinte
larials, eight ntew at-amnioalkyl.-jitoitiitaul withI ethoxynsei(t bl1ienmlotl)ite ester.3  Six 4-c'iloro
without 2 stthstit utemtt s, li 1-3, have been s 'ttt liesized esters 5a-f wverentiade'fronthese bY thea:ctioniof 1)0(C1 3.
under the programr oif moving the amino aleohlol group Redi.ct ive .1-decltloritlat ions of 5 to 6 '%verv accom-
away from the 4 location in qtuitninte andl its nmanmtv s m -t- ;tlished by variations of previotisi reported hvdro-
thetic analog1s. rThe hop1e %\aS to finld active sl1-gs W it 1 eilss sn Id- 4 o Iae i as cat alv.st . In
a Iitiunfi of thle phiotot oxicitY Vso cotitiolt to thle four ca.ses, 5a, c, d, and f, the dvs'hlonriti ots oroceeded
2-aryl-4-aniino alcohols. As features of possible si gniti- wcell using 10% I'd-C in glacial Ac')I11 at 50'. llow\-
cattee, these compounds lack the qnLaSieonIju-atiuu Of ever, 5e under these conditions gave low amnd itolrelpro-
the amino aleohiol group withI the quinoline nuclear (luCible yields of 6e along with ant overreduct ionl pr..id-
C"-cN---C System whicii is ittvolvedl in the 4-quinoline tict, the 1 ,4-dihydroquinoline 7e; and whett thle Pd-C
amino alcohol series, and theyv have two rat her t han reduct ion was carried out in ethanolic K(011 at 5f0' the
three nuclear carbonis ittervettitig bet 'veen the qitolitte dihydroqunolinev 7e lbecame the chief product (61%').
N and the ainino alcohol grotipj. T1his dihydro comnpounid 7e in at second step underwent

h IHO Hf HO H b, 6,8-C 12
t, lov c, 6,8S-M\e,Bo 0 NBu.2  CH" S d, S-Ph

pHCI ,..-iN e, S-CF.
NP N(.11, N 1 , 6-O.Ne

It lb-e, g it 2b-c 3 c (mixtu ,re of stereotlers%)go7

~JK~ COO&I-- ~K COOEt 3  ~ COOEt - ~ j COOEt CHJ:1i

R IR R R I - B Q
If 5a-f 6a-f H 8b. C

The start ing niaterials for tl~ Itsynsttthesis were the S dehvdrogenat ion in good yield to (lie dlesiredl :3-carb-
4-quinolone-3-carboxylic esters 4a--g which were easily et honyquimolinte 6e.

Attemp~ted Pd-C and Raney Ni 4 -mo ttodeh litge Ia-

'To-thoo enrr..n. too tv-i-, Ltettt idd-~ttm%,dt -tion (If the -4, 6,S-t richloro deivativye Ab ss:ks ti tist II eces-
(1) (a) Stttti-to- ,% Vi . A. \rto n% toi It ,.-arel st fuv~~~t.s l. I howe-ver. Nahll1 reducition (if 5b ini eoltl 2-niv-

~tto. ~ jtt~2~~2 t hoxvetlianof ae(i diivr---ehItgtatt cstici,71

ifrat atir t oralte tt ' I ,, la ,t i I o it h i ,-.rI I k I A U I ......... A

t S . fiet ntt ,t. It' .it ;, tt-1. . s,,)e..6gsb , a r ti l il.islet 1 , ,th NI Nl I.i.ho ob er aii)1.

4.w an *- 1 .. ....... ,
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Subsequenit S dh vtrlrenl:Won oif 71) gaLve tlin (leirll ah'hvdqilllre 17a, b, e ill viehl of 0.7, 15S. :1411
quiiioliiie 6b or" ' ). 20";, respcTt ivelv. Th'le struetiore's 17 were :i~sigied oil

Iiiterestinglv, Nadll1 in 2-meivhw<veth'owl did not Ilie basis of elemental aiml'vsvs. ir :tilt[ 41mi spectra, andt
det-Lu."atth h-b4tl~--lI4I4.-~rXtI~~li S dviivdl'ogclwlit '4 o tO' %%it4f livin'tA 7be) tot tie 4-iivri-
Gliin but "vnac:-&d hI'oul~gl :ii',.: iwet i of te li8-carb- dvl-:,-ca:h: :',;o hc. Tfile mill. pe tic o

ethoxY grouip to the Imethno, 8c (53() thle latter, 18b, C, ShowedI cliaraeteristic quitioline 11-2
ca-l~i-"i-butylainjnioiniethyl-3-quinolinenictliinols.--

Sevenl of these, 1be ,alI2.e \~~ p'repre by:li I

a4ptati0444 of tile s ta:lt11ld scl 0 4414.7 The 43-earbM' 14 oxv- .1 0ll____

4-quitiolones:lld t1UliI4OlillV- tb -le.gan G40 b~d,e w4ere CO'l- L.
verted into the acids 9)b-e.g and II b~de and thlen b\ PN

SOCI. into thle acidI clolrides l0Ib-e-g an 62bd-f 15.d
DMV wals required as catalYst in I ie latter reaction w~ithi6- lc i
the quiniolones. Diazometihvlat ions of thc acid ebo- i
rides followed by hydrobrominat ion wit liout isolationi of Qk HOIIpy -)(. QCHOHPip
the diazoketonies gave tile bromo ketonles 13 and 13'. 16d
These were converted inito tIhe epoxides 14 and 14' by N .~ COOEt
NOWLI reductiou and dch 'ydrollillogenat ion of thle re-Q
sulting bronlohydrills by accomnpanyving or subse- N't 6(luently added Luse. Colidenlsat ionk of the epoxides N Li+ "with n-Bu.2N I gave the targret amino adcoliols Ib-e, g R CF, Lil
and 2b, e. t7A(adduct anion) 19(adduct anion)

4b-e. g 6b, d,ec I I

HOH COOEtN

N N 0
N CF 3 H

R H 11b, d.e H 20
9b-e. g I 1a,b.c

I ( .C CI HOOECI PC KN2, i

N13(4-ti) 13'(4-I10i CF,

o1b-e eg 1Na~liOll 18b, e 21

lb.r.R ,. ~NN Q--~ protons as sharp singlets at, 6 9.5S and 9.46, respec-
2b. e ftively, which were assignable as suich onl tue basis of the2b0 known chemical shifts of 6 9.36 :k 0.02 for thle 11-2 pro-

14(1-Cl) 14'4-ID tons of 4-phenyvl-3I-earhcthoxyquiniolinies 9; anld the dis-

a- (2- Piperidyl) -3-quinolinemetliatnols (3).--The titnctively upfield chemical shifts for the H-4 prot oni of
Boy kin proceduitre fori the prepIaratio (i441f r- (2-lw iid l)- 2-substituted quinliies. 10 Only inl tile react ion of 6e
3-qtiniolyl k.'tottes froml~ a-lt iinerlxleicids, by* was a second product isolated (I1) which appears to
addition of 2-pyrid vllitimu followed by selective be the result of addition of pyridlyllitiio to tile quino-
catalytic reduction (if thle ipyridlyl. rilg,' Wa rot gel,- linle nucleus, and to which the structure 20, ax-bis(2-pyri-
erally sulccessfu~l. '1'%o (of tile acids withbout. a sttbztit- dyl) -2- (2-pyridyl1) -1, 2-dihiydro-8-t rift uoromet 14vl-3-(tIFi I -
titetlt 1i tile -1 posit ion, ld and( Ile, gave on~ly low oliticinethatlol, is tentatively assigned oti the basis of
yields of tile desired 2-pyridyl ketone 15d and e. element al analysis, ir, ninir, and mnass spect ra, and S deC-

T1he addit iont of 2-1 vri(illit ijium to 3-carboxvl%,ic hydrogenlation to 21 where the imi4r spectuml rnevea:led a
ester was 1i erefore iti-st i-Atd witi iltecrest ing re- (Iuitiolitie 11-4 protonl at 6 7.59 (see E'xpierimntal1 See-
suits otf lim1ited 4s'lll'ss lon: silttltiI':mt etit *11 1 i- tioll for' CllIInp:1riS044 With rnir of 36) and1( no 11-2 prlotonl.

lioll occu rredl at thll ('4 rl leth x~ IN irol of) tile t,5l- Ili tile ab1 ove and~l p resuminably reversibile M IichaeIl t , Npo
nIlthl, N-j 41 lel 41, :111(l Ii- m1i tn \ 1t(' 6c, d, f, gii adg:((111ion oIf ' lvdliilii un to the crossconj uga te (.oiS

2-Il)ndly ,'t\1,' 13olv; c. d. If, (15,~ t6. :411, 1 l, respie- tl'll of 6 at1 till' iigill A (C--, tile expected or tvezesa~r~v
tiv('ly). ( hI it i:114l. d tilt, Ie:lct 0445 \withl tiel.')4- atliluct ani .on 17A would be 'onlsideraly stalblimedI Lv
etit ester :14tll t -I(li~~ and1SI 'lilroltlv resotlalce itlvlolvitlg tile ester CO) antd wouild rsit fill'-

all1lll gs, 6a, 1), e. C1 'till' th2i - ii,4dh~r-; leralitaek at tile- ester' funlctionl. (Jt ill'other lal atI-

(9) N. 1). tteinl-I4. 1. DI. lenninell. and C.J.. OlaimaclI, J. Urv. hm

Ch, -. 4,, 1 .. ,r I ,1I. I 1 : 1% 1 . .,, .1 4 V 4F. Il,-Wr. J. 440i~ .fll 4, i I,~. .lrt,,(' Il,-o~,lO l'

I(. .L.ul.J 4.4 P&,. IZ.4. '., 19-.



(litjii ion (-2 w%%iilti% \it-it I itiiitetiatiiv ;mi11)1 in \\)[[(-It The t:lrg-ei :1liillo alcohol Uc wnsl shoiVi aetulk II to 
the ester- fuiiclio iii iscijgt ivlv tie for fi-le Iv a(- a moixture of ificunltly sepall(O (li:istilrcoiers. Th Iis
i o 1. Litni1:1ii1 fior~~I( U t lien ul 1V sale 5(U) - had! niiliot beeni revoaled b) tic ianl hecame eviden;

ill lilt atujoi It-it tdl II 1-.\igItIi' :it Iu:i to (C-2 :ol froom th0 i1u111 spect ril Of ;o~kj:lsaille %%iejI
C-4 of quiiioliiie it. If. Thie oilttiii \ iaOteiai baJlanice sho4wedl I pair of1 emhijiol a-wtrotii douhlet-; of 6 -1 .,;
in the l'lLi ZidditiOjiS i~s ,-!Lit I1011 :LiC I whereI (J1 = 8 IN) aind 41.S.5 (J = 5 lHz) in aiiI iiltcgrLtioii rai o

Of 59: -'1I wit, totalii zgi-ratiori fur olia If'-. AVW;;I
TIx iI1 this problem has not been uind~ertakenl hpcau-iie of I lie

Oir1.111CL i-iFFS 01 11-2 IN)) 11-1 OF 'IiiiKOlack of signiticant, ant iilarial ictivit\ of the inixture
3-tAlil ii O \t2 UI N Li I 6ant ow\ priori ty in thle in ilaria progrram.

it Pr-luct. (13 11-2 a 11.4 a Thre -l-chloro-:3-carhn-t hox\vquiiiioliiies 5c. d, and e ie-
GC , S-.'IC., 15C (15) 9.50 8.42 acted with 2-1).Nridyllit hium giving the desired 4-chloro-
f #3..(C]13  15f (G6) 9. 38 8.73 3-quinlolyl 2-pyridyl ketoines 22c, d, and e in 63, 27, and
b 6,swi: 16b (18) 9.51 8.74 63% yields, respectively. Thel( 6,8-dichioro analog- 5b,
C 16cF I( 20), 20 (11) 9.61 8.89 however, gave the 2-'pyrid)---i(-)Ii\Icibio

a 11 16a(0.) 0.5 890 3b (3' -O;show byit-(X 1700 cm-') to contain a smnalld S-IPh 15d t6) 9.5 8.9 amount of an unisolated pyridyl ketone). The corre-

yields of product-.- are compiared with the H-2 ad11- sponding acid chloride 10b gave only the carbinol 23b in

nmr hemcalshits hic arca masue o susdtent Approaches to the Synthesis of -- Metho.\y- and
electronic effects onl the tw\o possible sites of initial nu- 4-Diethylamino-3-quinoline- a - amrinomecthanols.--4-
cleair att ack. Thre seemiiill ijiomolous behavior of '\Iet hoxy--I-(tuiioliiicc'trbo x\ylqte esters 24b-e were
the 8-Phi ainalog 6d ini respct'to p~redlictionl based solely -I

oji jur . easily prepared by tile action of Na0Me onl the 4-
olits 11-4 iemuical shift might lie explained in chloro esters 5b-e . A representative of these, 24b,

term11s Of steric ziidiaiice :It the ciuinoline N toward co- reacted with 2- pyridyllithium but gave a Tripyiidyl

ordnfotinth el-yrttempt hydrgeat seec icl derivative, 2,4-dli-(2-py3ridvl1)-3-quiniol\vl 2-pyridyl ke-UnfoturateY atemps t hyrognateselctiely tone (25,44%7) which evidently was contaminaited withi a
the 2-pyridyl iiucleus, of either pyridyl ketoies 15c, e f' small amount of unidentified material of molecular

or -(-prid I -~- 'ieilYl-- ii oliiin etha io (h- weight 440 (mass spectrum). The structure oi 25 was
tam.ied t hroughi NaBI 1' redluct ion of 15d) yielded dark established by elemental analysis and by ir, mass, anid
mixturcE which were sh~ownl by tec to be roultico Inipo- nmr spe -tra. It is of interest to compare the above re-
nent. These results are ini coiit inst to thre usually sue- acinvthltoflCl2grtte4pstonf
cessful reductions of the, Iyridyl rings of the 2-aryl ac-mtio v uo it ti of ic (Cid2 Mgot at the sapostion ofs
t ,ypes' where thle 2 suibstitutteuit appears to Permit these place the 2-Me() group),"! and to contrast it to thre diez-
selective reduct ion-,, probliblN b\ sterically decresig placement of the EtO group of 2-etlloxyquinoline by
the facility of redu.ction Of tlie N-containing ring of the BuLi.
q ui nolin iiic ielus.

The successful and fort nitious synthesis of one exam- QCOME(4-CI)
pie of the desired t-(2-pilpni-i(Il)-t6,S-inetiyl-:3-(Iuinio- 5b-e
liriemethaiol (3c), stenimed fr-om the work described -~i
below which was designed to obtainl target analogs carry- oiN
ing Cl or some other hieteroeleniejtal group at posit ion
4. This synlthlesis proceeded t hrough the quiniolone CtX)Et b Ct N
ester 4c anid the *-chloro-(2-1pvridyI) ketone 22c. This 20 Q Q 0

ketone 22c was unique ini undiergoing selective hv~dro- N ~
genation of the pyridyl nucleus with simultaneous redue- R ctb- N N 0

tive 4-dechiloriiiatioi. Tlhis niqueniess possibly may2b- 25
be due to a combinat ion of elect ronlic stabilization by Displacemceit of the 41-Cl of the S-Ph ester 5d by
the elect ron-repellIi ng M\e groups and a steric effect of NE'I' gave tile 4-diethvlamino ester 26 which then uponl
the S-\le not unilike that of a 2-aryl group. ratolwt qi f2prdlihu

reacionwit 2 jui of2-prid~lihiu gave the i-
4-CIQC(XEt 4-CIQCOCI pyridyl carbiniol 27.

5c(b, d, ) lob S-Trifluoromcthyl-4-ch loro-3-quinol yl 2-pyridvl ke-
2-PN/, PYUA 2yi tone (22e) reacted w~ithi Et 2N H1and withI Nat)2'le to I give

IP the correspond ing 4-diet hy lamnino anid 4-miet hioxy deiN .-
Cl ~Ct 110 P itives 28 and 29. However, the desired a-lpilerid 'l-[CQI I ethanols weenot obtained from lhese by cat a\ I'ti c-O N dution.One atemptto p~repare a 4-p-chloroniiit)

dlerivaLtive fromn the pyridvl. ketone 22e bY react ion withI
C' 71p-lloroaiinie amid acidlic work-tip, iiiv(,l'(ttl ltdr'lv sis

it 0 -. No of thle 4-C1I and gave the lI-quii nolon o ketoa uiil 30) 'thle220'tI. 3 :c 236 structure of which is supported by auiilvsis andt iirir d

(ii)p ~ ,~ I .. oal.J. Is,7t. C n. 138, 267 (1932). ir spectra.

3)t tn t 1s,,,~.o P i1.--.! 1 11n . B1,It B, I,. 46, '2.42 (14) It. (C. uun, ]L L. Johnsn, and C' (.rci,).) er J. Ora. Chr.. IS,

P,'naidl antd I - I_ 1'- -n, J. 6l~nd Am , 64 5 itto ). (15) IL. (ilitan and J. A. Bice J, Amer. Chm c .. 73, 774, 32 09511
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3.(nreloxy- and 3-carboxY -1 I IM-quinolones -I anti 9J-ii

CII ~~~~~Qiiulicca r. ; C~., 4:, (2 r 1l~.I9, 12,. A.-I. -'i:.1*.
26 quinolincarboiiyl Chloride, I 0lb). -- M I)N ' 12 11,1 %w:;, ;oitleo to a

Et N [10 1 tirred rv'hli.ii, ,,itiic wuL :t g til Sjaml ) 14 Ub oil , f
SC.;refluxitig %%a ciiiliiid fi -I fir. lEce.- S' K:. Ni;,d

tiulled at atin lire~siire a;,d the laot i raice ren:. veil 1,% nodi- iI,
L huh with dlry C',Ift. (ri v-.i:,ti.'.a if the re..,lfidpi hmi # -ci ;vr

(IdIl)' gav ps ('',ofilie yel low acid 'l,onil lob, tipl
1 1 ~ 145-I 4a,'.

('.1,B.-12b and e were prepared ais adbove bilt without I).N I' cata-
27 lyst.

a-firomomethyl-3-quinolyl ketones (13, 13') were prepared7

[OCH,, 29]1 Phcl-p through but withlOult isolation Of tile initermiediate diazonietliyl
NEt.- I ketoite.

0 N 3-Quinolyleihylene Oxides (114, 1W). A. 4.6,8-Trichloro-3-
0 09 quinolyleihy-lene Oxide (l4b).-To a stirred slurry of 6.9j g (0.02(T _P9 - mole) of brotnet hl 4,6,-1t riidoruno 1 in mlvi ketutne (1 3b) itl 50 nill

0 0 ~ N of MeOll was added (lropwise, over it) ii, a solii oif 1.0 1: (0.015
9 7XN mole of Na :l1 3ml of X Nat)!!, and 10 iml of 112~0, Thle

28 FN I solid di-Ssolvedt aitO~ilt immlediately aold after 2.0 ii a ppt formed.
Ei h C H After anl additional 1 hr of :stirriig the Pale yellow pi-oduct, wils28 . 30 collected and oven-dried: 4.4 g(s2%)j; mpl 7,1-1:33*.

22e 1.-A modification oif thle above procedure was niecess ary for
14%b and e.

Becase o tilproisig plar~locoogial tstson tle ,S.Dichloro-3-quinolylethylene Oxide 014%).-A refluxitig
Becase o unromiim-,plirnioologcaltest oilthe slurry of .7.1 g (0.1)274 mole) of Ithe broniomethyl ketorie 13'b Ii

comnpounds 1, 2, ziod 13, work onl thii series and onl the 30 nil of Meull was removed from Ohe heat source aid stirred
several intere>ting unaniswered cheinieal questions while a soln of 2.0 g (0.053 mole) of NaII,1 in 10 nil of I l,.) was
raised, has been suspended. added dropwise over l0 nunl Addition of5 t ill of 2 X Naoll to

the stirred, clear yellowv soln catused pptri of 14A'b: 4.,,-4 g (741%);Biological Activt.-Antinualarial tssncmons Pl elw p121IV
1-3 were carried( out (Mn[nice intiectcti with Plasraodiurn a-l)i.-butylaminotiefhy-1-3 qtinolinemethanols (1, 2). a-Di-
berghci accordingl to the methotd of Itanic, et al.16  D)e- n-butylaminomeihyl 4,68-Irichloro.3-quinolinernethaioI (Ib).-
finling a drug- as active when the meanl survival time A stirred solo of 5.3 g (0.ot9 mole) of l4b and 35 nil of n-Bui-N11

(MST ofthetreaed rou is oretitn dobletha of was heated at 23.3' for IS~ hr. After excess reagent was removed
(_M T) f te teatd goupis oretha dobletha of by vac distillation the orange rine was di~suolved inl dry Dt20,

controls (7.0 ±t 0.5 days), aind "cturattive" upon sttrvival and I was fractioiially pp itd by Et20-11Cl (the last fractions
up to 60 days, I - 3 exhibited no antimialarial activity at tended to gum; tooal crude yied; 6.25 g (74%1,); recrysid from
the highest recorded (lose level. Tile increases in sur- EtOll-Et 20, 4.20 g (490%), nip 1 iS-1SO' dec.

vival timcs at 640) me/kg in fractions of a day were: 3-Carbe-thoxy-4-chloroquinolines (5) were prepared by tie
1b 03 1,0.1(:t32 n k);I, .reaction of te-cr oxqun.1(I 4a-g with1 PUC1I 3 :I dles,

lb, .3;ic, .1 a 30 m/g)I, 0.4; le, 9.4; 1g, 0_5; 3 fir, reflox); 5a and 5fI had previotisl% been prepared eipliiyiig
2b, 0.5; 2C, 0.3; and 3c, 1.0. a1 POCI 3-1'CL3 nliXtun1'

In contrast to the above, six a-dialkviaminomethyl-2- 3-Carbcfhoxy-8-trifluoromethvl-1 ,4-dihydiroquinoline (70 )-A
p-chlorophenyl-3-cqiinolinticmet hatnols (31-32) synthle- mixture of 4.0 g (0.013 mole ) of 5e, 0.S4 g (0.015 -mole) of K011,
sized by Donovan atnd Smith Id lpossessetl lOw% atitima- 0.4 g of 10% Pd-C, andl 25 nil of als Et.l I, wash ' drogeiiated at

550 for 2.5 hr -it 3.52 kg'emt . Filtration through Celite. nonl-
laniai activities. The mos-t active of these was 32b which ecentraltiuni, titm1 ilteriig gave 7e: 2.109g(611%); tnp15-15(1';
at 640 mg/kg increased tile mean survival time 9.4 inmr (CI)C14) 3 7.17 (nm, 4), G.50 (Ii, 1), 4.235 (m, 2), :3.79 ts, 2),
days.16  This compound Was phototoxic as determined 1.36 (t, 3).
by the method of Riothe and .Jacobuis; the tninimum- ef- 3-Carbethoxy-6,8-dichloro-1,4-dihydroquinoline (7b). -To a

fectve hottoxi doe "s beow 00 ug/k ~ ~ I stirred, ice-coioled soni of 60.1 g (0. 16 mole) of N all 114 iii 125.- til of
fectiv 17 .httoi doevsblw20ngk nmc d 2-nietlhoxyetlianol was added Ilortionxvise 19.1 g (0.063 3(0(e) oif

ministered ip." As a poinit of interest inl this series, the 5b. Trhe firstL additioti noised tenip rise to G-0* atnd hlieiiini ni

3-amino alcohol group mul~st sterical interfere with thle gas. Thle remainider of 5b was thlen added over I Ili-. In.l(
coplanarity and conjug-ation of the 2-aryl group with slurry was stirred for :3 hr wid lte resoltii ppi l,5band 7b',wa
the quinoline nufcletis, a oiiainwti hc h ih air-dried: 12.17 g (oraitge); nilp 105-I'. fletreatinenit if

photooxictics t th conjluatione aihwhcmile i r this as above with 4 goif Nail f in12511ih of 2-meth~se ctlf
phootxiitcsintie -rl4qioiean alcohols 3 hir yielded (1.61) g (39"; ) of 7b (ora119e): top 157.5.-i 's .:.,

might possibly be associated, nil..sample (EIoll), np 196' dee; imr (l).\lSt).dO 6 S-61
(mn, 1),7.19 (mn,3),4..11 (il, 2),:3.07 (s, 2), 1.22 (t, 3). 'rle nither

O1f OH liquors pouredl itii HP 1 g~ave 0.SS g 6 ivei-di ni), thu 13:1611

5.,, Extractii willh reliixiiig piet eltier (hpi 60-11W0 t enviedtil

rN_ Cl N 11 reacted 5b: recrystdl fromi lEttll, 2.1 g oif 8b (13',(); Ol) li:1-

Cl= N 3-Carhethoxyquiniolineq (G'). Calalytik Deha loge ta thon. 3-QN Carbeihoxy-8-phertylquinoline (Gdl). - The- f,,Iiwitig iniprovvid

I Cl (1,4) ln,.tru nn ()s: tii on, vr i~onio aIi..Iius
31 32 a;.t~~~~~larrani,. untorwvcted; (tol a no. ws-r, corr,.et -L.ab isir iIn.

06) ~ ~ ~ ~ ~ ~ ~ ~ n. T.SandIn.P l.I, 11 ni1 Snort,). J. 314 Ch- cr0,0) 43at fo %tliira .1 uil aw i in i,, e --.

(191671. lest d1it& v,eri. ..oppjieu 1)y ti. %aluicr Iel krlliy Ii, tts of (e)ihr. I',rkin,i ltl~nr;37: if) ni, ilitacuii t'-. IR ,i; uK) iii..r , -iri.hi.
Itescart;. tWasthi..ton, 1). C.. llitacli tP-, It Nui1 Uift-

(17) W. E. Rthe and D. P. Jacubbi, .6..)., 11, dU ii) i)W 0 j66i n N ic) .(5,, Sc.15 (5
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Compd R' N, ip. *C* yield Coinpositior4
4 b 6, $.-cl2  COOEt 305-308 deOc 74 C12119,Cl 2N0 39b 6, S-Cl2  COGH1 300 deel 100 C'OIISC1LNO 3
4c 6, 8-Met COOEt 273-276 dc' 68 C1 .111 ,NO3
9c 6, 8-Me2  XX 298-300 dcb 100 Cold1 1 0O3

4eS-CF, COOEt 209-213' 83 C131110F2N0 3
9e 8-CFa COOH 2351 devi 8:3 C111f,F 3N0 3
30 S-CF 3  C(2-Py) NPhCI M90-200.5, 92 C-4l13ClFaN2 O'

Dec, nip decomp. Ilecryst from: bDMNF; , EtOll. d Analytically pure from reaction mixture. Analyzed within ±10.4%,/ for
C, H; ' for C, 11, Cl, N.

TABLE III
3-FUNCTI(NALIZE:D--ciWiL(.ioQ~iNoL1NE-S

RR

COMPd R R, NIP, IC % yield Compositiont

10b 6, 8-Cl2  COCI 145-147 90 ,b C10112C14N0
lOc 6, S-Mej COC) 103-105 38 --b C1,1 2CINO
10d 8-Ph COCl 125-126.5 901.b C1 11,CI2NO'
IOe 8-CF, COCI 94-95.5 70* .' C,,114C1FN&-

lg ' 7-Cl COCl 137-139 38'.b C10H 4C13NO
13b 6, 8-(-'! COCII2 Br 136-137.5 87' QJL1IBrC13N0
13C ., 8-M~e, COCHBr 76.5-78 58, C, 1 LH1 IrCINO
13d S-Ph COCII21Br 132-133 dee 08d C, 1 1,11 lrCIN0'
l3e 8-CF3 COCIIBr 98-09 79' (crude)
13g 7-Cl COCH2Br 104-106 83' C112 IIBrC],NO
14b 63, S-Cl2  CUI-CI 2  132.-5-134 82-.b C11HC13NO

0
14c 6, 8-Me 1, CH-CHT2  95-96 91, CIIH12CINOi

0
14d 8-Ph CII-OHI2  140-141 83'.b C1711 1,C1N0i

0
H4e 8-CF3 CUI-OH 2  82-83 .52, C12I1CIFsNO*."

0
14g 7-Cl CR1-CT 2  1,53.5-155 8.3' C11 212 0

0
lb 6, s-Cl2  CIIOHICl 2NBUi2  181-1 82 dec 74o (, 9Il22Cl2 NA()' ICI
le 6, 8-Mc2  CHO0ICH2?NBu 2  121-123 dec 66'g C-1 1131CINIO -IICI
Id 8-P1h CITOITCIT.NBu, 174 dcc 900 C'J11CINO-l1Cl
le 8-CFs ClTOl1CT2NBu,2  172 dcc --6' C-0 ll-j6Cl1 2NO- TI10
Ig 7-Cl CII10I1 2Ni 2  169-170 (lee 75o -,1~C1 2  I1(

se 6, .S-Nli COOEt 76-77.5 971.A C,,II,CNO."'
5d 8-Ph1 COOEt 131-132.5 RS/ U',21 l.ClNO2-
Se S-C F3 COQrt 56 -57 CW .lT.11ClI'2 No. ,
22c 6, 8M\lc COPYv 1418 dle 631 C,11 ,,CINO2
22d 8-Ph COPy 102-1013 27' C.-l1 2Cl'N2()
22e s-Cl., ('1)' 1 15 61 C2J I,('ll'N.O)
Ab 6., .8-Cl CH110!! IM1; - pIN IT C,1'.,lLN
8C 6, S-Mv: CRAMOl 166o-I. 169 CIA2 CINo i

Itecry-,td fromt: Pet ether lhp 60-110'); &sitlimnwq: c EtOll; 4 ErilI' ll wa-ln'il; I MvOl f licxane; VE10ll-EI.P. k pet
ether kiIJI-tiI) C, cal,-, G4.l, foid 65.019. jC: caled 72.47, foidi 71.Uit. kC: calel 52.67, found 2.. .Ii.'for
C,11,N; - fur ('.11 Ily.
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tNIip. 't, i-Idt Cili mtiion
1

7b 1;1- '.I P 16 dei" :;I cj' ,I-lN01

17a 11 2IP 1!191 2(tla' 0).7 C11 IN20
17b 6., S-(T, 2- P 221- 222_ dec I Is (2 n.llIC12iNiO'

Htecrystit solvenit: Etoll; A hevi..tu; s(limed:-12-mti,\ velhattol. 1Nttr WCIWI,) 6 (d, 1), 7.31 (ft -S), 5.10 (s, 1), 4.10
(mt, 2), 1.14 k,3). An 111,~ C,1l,N; C: iducd 72S3; find 73.17; A foir(',l1 only.

iriiLF V

Cojd it it' NI1, , IC ~ yield Composition'
6b 6, S-( l, 'o 1:31-133 1.6, C,1 lbCl2NO,
Ge 6, S-A ev, (4,11 ~ .0-SI 5Pi C,,1,5N0,'
Gd S-Phl ('0 ll-. 106-107 .54c C1JII NO."
6e S-Cl-' (A)Et 89-S9.5 7:3, Cf 11110F,NO,"
617 1;-t)\e ('Ou)It 1, 5-87 66b C 13HIaN0 3'11 b 6;, 8-iI.. ('(0011 300-301 due 94d C101i 5CN0o
Ild S-I'hl (1,0011 205-206 70' CoflI 1 N0,'
Ile S-Cl-S Moll1 208~-209) 7R, CIIll.F3NO,"
12b c., S-clz (l)O7 170-172 9121.' C~1l.1CiNO

13'b C, s-C I, (I 1 111. 117 -1 .9 dlet 814 C,,11,Br-CI-N)
We' s-CIL ('(lHr 1-12 I1:3 66, C, 1 11rti'N()
14'b 6, S-cl C11- CH11. I1.-2 74g C,0 IbCI.NO

0
1We 8-Cl', C11---Cll. 65-67 72!.0 Cj 21{,F3N0

0
2b (6, s-clj 'flf CHM N10t1, 65-72 (lee :?si G,41?:CI!N:0- jli
2e S-( 'I, CI I( CI .,N lu,. 00.A-92 dec 59' C-1011171,N,( - IlCI

15d 8-l11 (M, )v 118-11IS.5 6.k.1 C- 1 l1N2,

15f G-PANit CO01Y 129 1:31,.5 60' CIJ10 N2 ,
3 6, .5-Me, C'I1011 Pip 1413-1-119 IWA- CI71I,..NA)
16d S-Phl C11011, , N 137.5-138 (4' C2,IlofN,o0

Itecryst d fri itiv . v o A therI (60-100it'), b I3 60'); l '1501; d 2-met hox ctlinol ; reactijont product Elio washed; f silditied:
teativ1 iN( 'N ; -rIi vo V~'91u, 1ii0t Cr-ryIt d; ' Ei.(I1 --FtA); It prepaired b t ho acitio ofmii 2-PyLi oil the 3-carhoxylate ester; Ahy

2-Iy~ oi (ie3--ar~i-lr ~eil f 5, 12; . -A . I )b"fmr (', N; Ifor(3,)! iilV.

met hod of Ka~-lo antd (Cla-k wa,; tisei to pri-epro- Ga.' A sti- Nao )'NIe ill 150 nil ii' Mc) II Afte r I -lhr refiu (fie m~ix (tire wit,
pentii #10 gi IA) , ilI ttuilv'l of Sd aitnd 06 g of II),. ld -C ill 25 mure in tto 2 1. of 1120( giving 13.9 g (SO";), oveit-dried, lrip I Il1

Fill:01,11 vhf, palii if?,,11 0 tih !il p.!, "11. - I l)it lh'llailino-8-phe)y-l3carbettux -qinoline (2G). A soi
;I"!i -I f i1 i, 1,1,1? ( IA '11"n :,:A i0-u h ii -11 i\ l 4V:I% 1.1 f6 I (li'tu')i d itd-- g(t.IIIiimItc- f I l il 10ild

I.V ,np 61 i,, of IA.1 till At o t 'td fit-, _2 hrt. C-il Le itl i-c letmittu 2 27, g
Sulfur lvhltroifectiationt of ii 3.lli~irqiitlre '. (8 1  f* ii- i f(i-ieilefit vp Ilte tiltriuie

ilIiAi kl If it (Il I0 %:t, (II-u I I:It I ,[ Ir -,ut I'M, tuluu I'm 1'- 2 iiillthiui Ieaciions. A4. With (arbox)lic Acitis 11
,-'-it~itl'.i''.IIA I *-.ii,-' 1-\i-m' \%ill ]Il ouu f ii ului\. de 2-11) rid) I S-Phen% 1.3quino) I Kelune I5~ I ii T a -tri-il

.3. -uhiu-1-earbl hw.) ilil illltv nI'. I1. .1 - Niel hox' GS-i
chloro.;1.carliii %igittolit. 20p,. A\ -. 111 1- 17.7. 0. l~5 iio .i .Vu -:c. .I' '-in -( i.p A li t -t- '(I
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Cunitid" UI'I".j. IC . . X, 1 ,~~

2.1 b ti, S-Ul. (ON I ~ v H*(I .- 113 Cie I ( CI, INO

2-Ic 6', s-.'.h., OI vi CONhtIl 11..-S X. (*,.I ;tNt)'
24Id S-Pll cOOi. I:1. t55..^-- 136 ( I -I117N t

24 S('",t)\ (5)015 79.' Soii 711 (,5 i, , N Oi

I~e S-( iFI COOlES 6 1-66 15 (Xdl3F3,N2
26 S-Phl N It ~ C00It 72-741 71.",l 2 N~
279 S-1'hl N EtI (NOII IN 1, 200 -20)1 14' C3011, 0N,()
28 s-ci.', NEi. C'01,~ 1:0 v-5 6W1 C-o, 1 3N3O

29 -( 'I ONe ('COP' 172.35-1t7 4 :17c.d Ct1 2 l,,F&NtO1

234 6, 8-(I cl.1 ~ 0 I)v 197-199 314-. C1.1,XS)4

1'v = 2-pyiilvl. 6 Ih'v-t fromii: INIvOil; " '11blitiiii: , hexlite; I Etoll. u Nir WiICI,) 6 ItJ.m; 1) , 8.87 (,. 1), .8.47 (d, 2),
7,51 (fin, 1-1), 3-101 (ft, -4), 1 US 1,1. 6). 1Xsi Ako 'tes. 2-12-l'y I. , Plepaned fromi acid elulor iie. ? riired i out1 v..ter, 4)7 A nut..'1,

ftorC ,11,N; 'for c,11oiill. "tAimL, VI i

Compel- It it, Alp. C 1% yid Composition'
31a 7-Cl Et 113-115 72 C:11 112 %N0
31b 7-Cl Bit 18.5-ISh .5 76 CdA1 0 (1 1 N2O. Idc
31C 7-Cl I Iept',l 171-172. 5 62 (5C', NOI id)
32a 6i, 8,-Cl, Et 133-131 .83 CtilacisN.()
32b 6;, S-Cl) lilt 227.3 -230 71 C.,AI.CIN-I 1(
32c 6, S-ClI, lHejv 162-164,5b 731 C, 1II,( 13N0 -I I C

Synthbet ic retitle: 6-Cl-iatin. p-Cl-propii plitione -Q-3-( 338, 4-(11 - Q-:3-C' 13 - Q_.5-( Oll Q-C( )(I -- Q-k'S C IIN -

Q-CL)CIIlr- Q-CII( IICII~ I.- QI-CI --C ('12 31 find 32. b Solidlifyitig atd tiglilt Ineltilig atII 177-17,s'. .4 ,ol.I'1' C,I I,Ct,N.

2.48 g (0.01 tiook) (if lid . After 1001 mii0. nit of tnhd nIFI 451" ); nil 23.4 238* ecrysttl fro nt Ne( 'N, fill) 2391-211"~
(distd from t,Il i n a lel ils rtlga -7) a -i-rtol wt, caled:il t]i fouiiii -W (tilao vpei-trihipy.I-I Ann/. (5j-

to fill (n1f II1:0 was :,dldi- I a idl .IN. Afte r fitat ion to. retmove 2-P1yridy 1 4 -I)iet hylatni ttio.8-trilliorornet hli .- :lqt inoIl I Ketoine
the ittsol pfvr'illvl Lt'toiit' othvr uich)lii~,. :tt(' sell it, EtCM)) (28). Asoliiof I gi .'96 1101iili',) it 2K' ZLiilii'Vll6ik I I lililI'

the Et 20 Il(tt Wa witsoi twice With 1 I an( itd t'vail itider re- of Et.N I inl 15 iil,,f I-IIIa; ttlili fill I hri. I .e-leoii icooling
tinced pre.,sure, givilut zildit jotal 15d: ttvtdfront ihll,, I.tll, gatve 0.67 g 6tP , ) of i'riildf 4
1 .0 g (32";); fil) IlS - IINS5'. 2.Pyridl 8.TFrilluorometh% i.4( Ill i.3-quitioloflyl Ketone 4-

B. WitRh Esters.--A Till" solI o f tIli,,e lster wts addfed tol t~IwtI. ('hhjroph'iy lintine k30 . 11 mtitrv 4t 2 g .t linill ) 'if
WA threefold excess (If 2-IIpyiIltliltttIjl. Usivill' tile prolilivt 22d :oni 2.3 gi k18 tltlli' ot' 4-clo iooloa Ili 75 fill of 1:1t011

Was tsoitted by evaporation tif tit e Et..()atlli c'r~stalli-ttioll of lit- was, reflitMe for I lir. I 'iiicr'li tratl'( IICI'(! iftill) was add~edt tiii

residue from IEtOi . 1 , tl- prlit lit 22d and 2V, 1tt1ireactvi'd rtlt,\tuig votlml-f fi111 r antr.Iher tlil. Tlhe ill \tiin' wa% colviIil

different work-tip, bewfore- fulrther ptiiatin it., vaarrtedI (lit. 111(1) of tilt, ill froti VAI-S1 gav g k!0 2' ,, oir (11SWM)
otireacted start iitg Cste fiti cstr ed (ol rude I ri c wil 0 17b A 9)6 I , I ), S.79) (s, I ), .86-i kk, 2 s, 25 (41. 1), 7.71 (iII, -1i, 11,SI
With pctrltl tin ti~lle k:itt-(;oI') Jan Ii'xiiv, respt'i-tivtlv\. (tit, 4).

8-Trifluoroinethyl.4.( 2 pyridlyi)l I 4.ihy~droquinoiine (I 70. )-- i.( 2-Pijteridyl )-G.8.dlimelhi-3-quinolitnemiet hanoI kSIervtnso-
Retaction (If ester t6e (3.4j g, 0.0I3 rillile), work-till ats above, attd tner MIixture 3c ). -A siti,r oif 9.0I g of 22c it0.)0 tile'). 2:0l tit Io

20, 0.50) g ofII ( ), till) 23185-2-l0"; ir (Klitl diok), 33)1K) (-lt gelatli- ;it 3115 kg ('11C. A\fter :ili..iiptiouiiif 5...Ii;, l'u 31101

67.S2, founid 66t.S7; file)[, wt 0311lcIlt tlittflil 393t kilass spec'tro- fintd letill'I IN;1011 ), Thew Et) o 't:I'-(f t ile glitlliy 1,It 'w6165

""Vii-H ). od Use, 1)88S g k2W f,(ilt, 17.5- 76; letter (Cl J('h) W jtsit ll t, I11,,, lIrli i.NMgSo ,t, 11to
1 

('VI)iI. lTeItli('ii1 o (f

iond20 yrvt, 1, 2. \-) S.l it, :1 4..l(-ltrliltOkyi Ket1oonl-fe ,mlili(' gave 3~.1 2:rIi gt rIS'i- frili I 1' N-oii '
(21,) 'Itti 'le 2-lrait hl iiifi 11,1 te: Ii'tl wv tii\) il % Ila , -t e for1,1 'll ~ S(II o e, vtie 01,0' 1 ilt. ' I2,7 6 .I .1 2 1I'.iiii'I i'
Slai iferiIi litil (f til 1 1t.'r 21b. ('r'1-sIdlil, 1(11 th 1:11)1 1 .23- g (If 1 ls trillI'r' 7 IS' i-11" 3 I :;:")-i At% t1 \lo-:r

2 1 301 8 r.1)6 I~ ~ i ' t sa n ip %%-It In eai b ii, rt c)tl (fIollll M vN 111111 jei

4'I-Di -) rl) i flr -3-j i -oy eo eil ,J 2- f, t- ,71" 1 2 lo -
21b). he 2-p r, I%- I tIt Iit I ~wi flli It I Iv w t,- (I Irid f r ilI y 1 _1 of'7 2 - 2 - I S (,. i 1 , j " I ,



-30- v Part 1. 1 sosccort~s- 6-Bc~zOuhi i Azo 1 Alrnilttua 1cohu is . -

.i I i li it k's. M I. B,4'liziilalt. A,13iml,)II4,-'

IltlIlil .1 LV 31 h T 6 T I'-' At tT.\ NiT.' Ir ,Ip i i-,!

deia ies ('tltbtit Io It heI M ilkiltw tl a~~Lt 11) ts i, Ow S2l liiL ,\ titis I I WItItI- Old t i

Chkro tu dt fl* oe r au utli p a it a ..... h ot tj o i ill lat 'v I\ IdO
of i alaria ac ivit v hIt ,l. t i CItt l -l ~. hl IhC N tr T,! r i

oter s t ich sbilogica l h o I lltlhiatt i'll Iittioss t-blit iz,\ Im11 I kv"l. flI. ('It( ill:I)K l o

loin h s b entrie d eItltit t ie I Jvititli' - al'itT li l e ior wns flk~d Iv te tlk t II, resill brIn

chatin ca raclteitic :ioTIl Ith prottiy t lt jm :ttIltl Tue1ll k-et ls..it :tt -irtiorl elv

Alo f a talai l aivitfll- tlscirlcomptti tins. ilelit i.the Nltts Nitzv llIiI':tdijllrIIci i iiti
other . lnc t [iol s i clt ai o :IS ,,l~Itlit (I, ttis niIITvl Sciiiiev Rtii used itt(* din CAalhtel l ill

to theting ometrogeti. Ts itiate i ecatiIticii w o ill li ii lsr tsedc oti iLLt h lrf

the stig t alil ( tlitt liol tie Iiitill 1 e from el siotasiiol T hot i e 2-sii n l 11,ii )tt and 2-1:'It IiiIII 1111 p
asext esia o n svf ou ,i olie ( if A lin I. fr oteIt e- . (It t it a :ieet t wren:1 oila lid vit It inll it .\ rts IT f It I

t ltC of deiaies (loiol) we,re l trc srd beew ciitse r Iltes.CI I Iww y l i 1: r ate d w i;Tlii c ra v Ii S:i a h~ t id..
t-he t un 't i Uti it ite i i poittji I ) Ire hat is p r tl 6 restwu et . viitt tl~ill (l I I I Ict ili t- m-I ii i llXv
tovatgeo in ntrognt it s la tilte a~ reltionhps t to ntwIiettoliaiesIaea-2)"rprlrc binhibition~~~~~~~~~~ ofhieiebitrnfrntit.h vr ring, iou Iftie cirtslttttii f formit:ii. he bass. wi
SiIthe - iltVIs bstiue (i i t lit et ~titli1l mnn vo i t i l r ai s i'lesva s of th Osiltitxliti (;Ic I t 13- (4 -1 ik t ' httil
Cae ot c 15iott i , yitt pii I iti iis Apay beoi issoci whtid ILlth llxvbtti-2tie id lbenzotVS izd Ill ).~r' (11 I I-
Wite thelir itecaed deriatittive (a) 2- lientTtIllltit i- :told dirni (CloITnws, fretll Wichte btlte iig et ityl
utiuted etti o11a) iito a~d lso (rpne Ic ee i 2;etn co-u1 tzlt ei zeritIeca bY repelated (IIsti.i ( s lb)

2pre y t vtildtitt i ltet the tititiol er e all I prve 6t i -Di ieth1-6 i l ttztilt ialci th p 11111lo- ( 1 I l x , vitI
2-C F3  eit s ito ,It illI a fit ri il poel jn, ati itt dT iits I i e p o\ -iil zotit ;-e zkt aoC, i k1 d = .2) wer prpI e byiT1 

it

inh ;iitti o xiaiehita.or ai Howver r idei (ofite crei). 'l l!Mail~ -

since), thiht (jfnlie n alimilar she t 1vith i of1 C (Alt exampItil oIf : tt 4- it VI it it

Cas ~~o~I itt, I' a-d ti l~V b 11Stlatol ii) td )21lit\ (2-pnzothizll.i:.til d-

susttue brzt Iazlclmn a cotio r(vci) (Ver il)tclee vey.At

pa e t y av oid tits fet; in th ( Ii litinli a Ait, s if to 2pv n (IV), Oxdzi

2Ctlite sll ati tit ('1 f t vserti aI) a- ac vi -2-:t tillit I Vli-'m

i ngl proper,,~nt i. chlorid I.IIlil I).I~l 'A T ~Tt'.I~5 ITiII,~

~47ITt'Fi.il eT 2-i itt It it Iv ilit I iS ,' 'IT) wn 'oine hY

I).I' = 6 V, ril.),,, V I .I T res 5  IT K~. I T I -t.

0 NCI I-',I



i Siil~. ili."tItII 1 y Ii pl'4 t IIIJ4illl('i or :11, G-12.lDaalkt'lamino. (or piperilin0- I -h hlr.41i'4'ht I IA'nZo

((IW! ool-1 %,,, r it-pvl i iilt# .11, 41 ) 7ii a,. I,,

I I '~R A'fter AirrlIK (heI liij\t;M4 f"r :1 *1i hr 3tl a. li'f lt fb -df
hilt 'I vent wits removil, midil te iniitire w:as iitilirI vti :i I aild

N1l nO IV wa.'.lie, I (I ft), wi rvecrYsl i/ I ii. INijiilpr. ht w-qv i4-

N~"~ ktacite (.-) duied. al secondaeryit ifelf- 1'-.
1 j~If ~((.1

01-IC ~ ~ ~ C l i Nt.- t 0i ' -.. N salts were pirepa~ried fir 14.1 lg pm i ---. liral.., ir i-1:1ar-

')-at erirlt oil, were ttstia~llv prepareid it et her.
V. R - M- tl~,(IlCO ~uannich llaseq.-A soilutionuu(of it j-heizotiiluzolvl niith~-l

VI. R - C.R. n mole), parafoninaldelivie (0,0").I. 12 mnole), and 1-2 nil of el luereal

Experimental Section I ICI iii 3-menthylbttiol (50 lull) wits reilti~pd. If tile reai uf

re(iuired 1! hr, tile' iarafo rin:1lelliiil( wais add.ed inii la I') I firl'.'
~illtifg oufs takn ii 1 It'a ilg i~ifi)11ifl iiiliig ~i~t~ pofrtjions. The 0-flfliff ketonie It v-iilorifles either c-rysallized

are ittlcorrecteil Ii* piit ra k11r) Wereii I ken iti ii: Peiki- o il (001 iig iir effiild lie precipitIat ed Willi etier. The Inic';e Were
Elmer Spectriie' rd alfil agreedf withI expect ed ab. IPt ilf liali'li. liberated w ithi aqu3eofus N a.CtJ, pliri led, anid reoilvertedi tot
WVhere antalyscs ini -iable. I are indicated onilkb yIN**N ils (if tilei hydrochloirides in d r; et her.
elements, atialy il r'(. illS oflbtineid fill. tl oe ileiliri ft wire 6.) 3-Dinietby ]amino- (or piperidino-) I -hvdroxy propyllhenzo.
within =E.:1(; ef ~the theociret ical v:Llfes. Afial.%ses %Nere per- thiazolot 1[, n = 2). -The MnItnfili baise, were. iii taii fi fronfil
formed by G albraithI Lalfi f:Lfffie'S, Knoffxvill', I'if If. X lelf, their hvdri (If1 ride salt a in Me( ) I -2 N Nat 11 andf re, 1f' ed withi
physical dat i, alliI siilvif m e I i~Ied iii Tablek 1. NaIL' its Ijesvribt'd for tile prepara:tio oulif I ( n = I1) abiove.

6-Acetylbenzothiazole (11).--AX stirred mimlire iff *-amni-3- 6.llenzothiazolecarboxylic Acid (111, It = Hi) and Ethyl Ester.
thiocyanoacetIu e it)tie 10f k I~ -4S g, 1. 25 mlelilJ), Na2S Ill IA (72 il), -A st irredi nixt ore off etlf I1 4-am uh-io- ii hicyaouiifo f tel I '

and 11.-O (IM0 'III) was hetal ef uinder retlux for 45 min,11 eoiiledf, (22.2 g, 0.1 mole), Na S .91?O (29 g, 0t.12 mole), Lilt- H:0t
and filtered fromt somie ulidir-sofved nmterial. Thle filtrale wits (60) ml) wits ref luxed for 45 mini, cooled, aid filtered from
neutralized carefully with Aettl . The seuuijaolid wats exrtrced tin undIisstolved inatoril. Thle filtrate was nuitralizeid with
into4 ether, aushed (I11,)), aold dried] V .'St )), anid thll re-iilie AcillI, and thle precipitatinlg aenmi.',oid arinti lol wnis extrairler
front the ether 511111 ifil was reftll xed withlo' ' .% form ic ac'id k641 g) ( Et4 1), wat.-hed (1f20), and dried (MrI S( )4). Et her was Iclilfiyei

and a spatla-futll iif All (li;t fr 3 fir. Tihe cooi~led &I111k lli lite under reduced pressu~re, aid t11e residual atif inwihliol wits ('V-tel i
was st irrefd ill ii 11,0 (40)1) iii)), 1111, thle Yello Ii Wol ii wh~ich4 sija- hby reflux in l withI 2.5 g of MI(7. foriund cifi anid a little ll (list for
rated wits filtered ott, war~hed %I IA)), dried, and crysl illized 3 hr. The cooled reaction mixtutre wits potred iiiti cold Walter,
(ClI1,-troeuin ethter (1ll) 81)-6t' ), thli E-AOl 1), yield 3C..; g. the slowly solidifying material was filltereid ifll id boiled Witli

6.Acotyl--Ihenyfbenzothiaol.-4Azin-)-nie'%:ipt.:n-u'Ifi- 5% NaliCO,, arnd the solid was againl filte-red otf after cooflinit.
plueririte wits ronvivrl irI to It a liv roehli ride with (Iirv 1101 iln It was dissolved in ethier, dried (MIg'0 4 ), and -distilled. The
ether. 'rhe salt (30.5 g, 1.15 mole) wits dissolved jut fiiethyl- ester bad bpt 122-125' (0.2 mmn), yield 11.5 g.
aniline (210 nil) anid the aoi ll ti Wm~ I reated slfiwl, with i t irrin Tile NaH CO, soluition itfs acidified to iftirniishi 3 g (if the free
and cooflingl, Willii 13 g (0.21 niole) of benzoif eiicoride. After acid.
heating tinder relhflx for I hr,. lit,' mixture wits cooiledl, lfolreit intio Ethyl 2-Phenyl-6-henzothiazolecarboxy late (11l. It = H.-
130 ttll of 3.9 IICf, and sI irvl fo r 2 hir. The silid ketonle wa5i A crude mixtufre (11.7 K ) f ethyl4- lifJliraIIIblf .l
filtered off, w :Li~ed (1[-.)), drlie, an d refrysutl lized front (',l 6  iaid a-rfil-imir-ilf~eio c -ild hYlroeloi ids Wit dL l i-
yielding 28 g (if pale yellow -shirty finlker. solved in 75 nil of dimietlviiniflie ;111(1 treaittff Rraiiaiallv. withi

In a similar mannliler, 6'-(2-1 nt liioromtet tfivlizit lhiaziflv) I) cooling and stirring, wiit It It) g oif bentrll7O cloride. After refluin l
methyl ketonie wits jfrepllri , ilsiig 0.29 lliole of (ICCO ),O /0.2 for 901 miln (lie miixtuore was cooiled anid poiured illto 4001 til1 of
mole of st artilig aitofiol kelrt li. Fo~r additioif I illt Lsee 9%1 JIC. A solid precipil atedl, wit,: filtered off, and worked fin% :I-
Table I. ablove.

6-Ilromoacetylbenzoihiazole.-A solution of Brl (16 9, 0.1 6-ilenzothlazolemethanol (IV. It - H-) and 2-phentyl-6-Ihenzo.
mole) it% .18%l II fir ( 1001 lull) Wits addedf driipwise to at ht,( stirred (liazolemethanol (IV. It CH,) were prepared lbY redrlit-t, i f

polittion iif keton 112 ( (17.7 g, 0). 1 na ile) iii ON) til oif 4Y.,, 1 11r et hyl 6-boeiiot liijazoleeatrboxvlaite andi etihvl 
2-i-iciti-lelI/.i-

over a period (if I hr, thle iixt ore lieing maintIaiiied ait 61)-65' . tltiaizlle('arbfxNlat C, rfosprit ivrly, with IfU.AlII14 byv tile11 Iin I
After additional st irrinfg fir 2 hir lt C)0-4;5' the( mlixti fe wats coletd of Zubarovskii andI Kho. dlit." O xidaf~tiron of I lese :ile-idis (1) )
to 0* and the crystalline salt wliiil separatedI witi filtered ioff. ilfile) with active M~Oth (80 g) in dIrv CTIC1 (1 1.) at 27' for *24
This salt wals stirredl well Withi 1120,. filtered, watshed (I 1"0), hr, filtrattion fromt Ninto (il removal (iff thle soilvenlt l~tyC 6i-henio.
dried, and crystallized froniliffs its1,( pudle brown crystails, yield Ihiazolecarboxaldehyde (V) anld 2-phe ny 1-6-benzot hiaolcir box -
19 g. aldehyde (VI), respectively.

6.Ijrornoacetyl.2.phenylbeniflhia.oI.-A solution of 6- 6-(4I)inmethylamnino.I -hydroxybuIyI)-2-phenylbenzothiaroli'
acetyI2~~i~euei-le(7Ai 9,ale i6~ tt.tt3 mole) iii Ai'OIL (100t (11) n = 3. It = CJI,1).-A sliitifil iif 1.5 g ((0.012 mile) i.f

tml) wit,; reilxei unil la A soii jiof Biri (414 g, 0.03 niiile.) -- intyiiiiirplclrd nTl?(-]1)wqaieIdo
in Acol) 1(:l) IfII) wats tw heuu :t Ir l'liirillise uover I fir anid refllxilig w~ie t ast~ipr mixtu rii i TI' ( I3 2 illg-als) drye~ Tfiill,'
wai cin t iili for :100 hr hioiur. A light yeillow solid sepirallui-Idt aa rii niiie(fN K (13g o-tillIIr I l-
rfvim tiliceu nild s' li ll it Was; liltu4relffIl, w isles1 (Il-0), (2 till), :1(1(1 It (olie crta 1)flj which hail been litti vat wi'D 0 fI.1

tilriil, andeiy- dtlirlloe tilni- umo C'll., I"i eplfItei thei (ill ill Mel. When tile vigifroffs r,:uct .rii hall ,tlb-iivdl 11' tiii\-

G-Dialk~ Ianino- (or pi Perimlino.) acI lr.yhen~othiazoles. -- The 1irijyl i-lloridoi wa.s t lIed. itunf (wiii':L %%:t, i-irriti-,l (or I Ili.

r:~.'u 1' l.tr'i~i ,:f-t tt~tiiii hi/l' 't'C iI ':ld \l wji :1 At sotitlion (if Ildehb ili VI (1.2 g, 5 iiiiiles) itn Ill ' IF lill) Ii N

Ilroitry iiLatrl,'t I -lhf'li'i iftir iffirli :is~ I lit[ ntheil u hicated at -Ill 50t f.i ii 3 fir. It wasI ,l-lfiulf'e'. \%til wt.... i

liltere it) Tabl i. Tile riluple a d moluit 11111 1f-el iflii atlilIl,'l NIl,' lit 111 alliail Ili ,Ialt uh f ijit-I:le il a
itIteri -- 1,an II,; IIraI %: Wil i.I tI,.Iti ti -l ijle 2 1) %% I ie l the i'tlier lavr \\:I,:11 h

remiite %:t., crv' :l~ilh/ (.nim tirole ,wi ' hit-r, Ii-I4'.Iig 11 N gi

V . . (; 1' 1\ 0.t .1 1 30'
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fi-i 1-llvulroxy-2.nilrou1Iwl)be-nzothiazolc (Vil).---A soliili-m of
6-lweizthiiikzzleet-irb,'a1.iteiy. le ( V) (3.2:5 g, 0.02 nio si) and

M ().. ( 1.25 g. 0.0)2 owise) inl dry N i: A) f 7.1 fill) wwci addI-,It a
mi i-~ r'.( I nd .. ( 5 A Nats Ivs ill .I 1 4 I :I I,, sII I I-r(1 It mI) "vur

as 1ssriod of 10 niii. After Iseiti -1 iriei :it 2-N' fm- I hsr, ntiIox- liiI

tute %%:I.; trealt.'s w~ith Ars4)l (3 ill) inl ,ilisr 121 tiii) :Liil liire~d Wi)tiv 5TiVUI: top lh:\.orisi W/.LE"
for antOti 15 tils. iieil N:tLOAc \%z-, filis.', u.0 miil ovWlud)i i It N

sOlid. It wmas iidlel (I I,0) alo :sd ,ried ands v %Neigtisi :).S.- g. Stes

it, f I'oYield cry.W6i Mp. ' Formula Antl-

it (A )cl11 W;I PE' _(2Cd 91 ~ -9.5 (2 I[:NI is C, 11, N
11 (.0C'II!Ilr 74 call,. 133-l34, CjloollirNOS C, 11, B~r

1 11 CI 1011(2! 1:N(C..1L)j .211BrJ 70 MeiN0, 110-112 C,511.jli-2,N5 OS C, 11, N
Picrats' 'MsC'N 17S-l50 CoalI2,N,0S C, ' 1, N

if C! 10.1 IC1 IC1) 69
2 I I'-Is~ Ivl'uels~2ItIoxN -3-rei pif itesI)' 12s- Ill) C2. 1, N 0;S C., 11, N

- 1'icrate- IINr ELCH 153-154 C(2sIlsBiN3 0,S C, 11, N
3 if (211012II N(-,1,,-- 72 131C, EtolIIl Fo5-116 C,,IlI,N ISC, 11, N

If C ( CI I.. Ni WI L). I I( CI 42 N Ie 0 1 2 10 &Q, (>1 10C1'N,,0S C, 11, N
iI 'ltI N(i,-j(A 54 Etolf-lL0 2:;2-2::;: C~,,I~I(NN )S C, 11, N

4 11 P2 01(IIh~'I.) 2 I 3 Etolh 17.5-176 C~IA [IICIN20S N
Pis'rasi v NcCN 178-:79 C,.I I,,N0MS 2, 11,N

5 II 21!1(1I)N(J, 2 (I- 66 Etol 1-Et5 O IUS-169 C.511'.CI"N5 0 (2_S, 11, N
*1Is'rate \k(2N 167-1 GS CII1:1 Nii0,S C , 11, N

callI, Coc11, 75 Call. 191-192 C1,NOS C2,11, N
C611 Is (2 CO IlIr 45 Call: 192-193 C"AI1.lilNOS C2,11, Br
Cells ('OCIL-N('.I1,, 96 Et~lh 123-125 CI1!.fNOS C, 11, N
Ca11s C0Ch1-N(C1IIv'-- 9r2

*1ivraitc EtOAc 1 COG (te 2C.1123N0,S C, 11, N
6 C6113 CH ICI (!N CiI10& 892 ELMII 1.52-15:3 C:,,II!N2tS C, 11, N

7 calls C11011('11N)(C.l1 3 ) 71 Et,()$44 C131127IN30S 0, 11, N
(2,11, ('(CI10(ilV lI 81 Etol-HO 2:4 CIIII..(2lN0S C, 11, N
Calls0i1l N .,1~ 1(1 66 Etolli iC 2 15 (2,1 1:aI20S C , 11, N

S Calls (C 11,1(1I N W110! 1I Pil 110-111 ClI.,N,CS- C, 11, N
('0116 cI0 1)11 I: ,-N( UI,,, 88 Et~lh 14o-15l) C iI INx o 0, 11, N\
Call1. C'I 10)1I'I.),N (CI1,)? 50 PE I 1- 19 (I!NCCIf. N
clF, 6'(1 65 Ctl 1(111 II .1'NS 21, N

Ii', (O1 lr' 66 E(1l1 I, 1--i ',. B ztl(,11, Br

-Pi'jra Itc ELOAs' 161-165 CI I., F, N OS 0, 11, N
u - II'-N~~~IthYv.cbis(2-h C37 vd1 1 Fv-318-2 10 ,1

it) cr, ciiOiiiC'l,,1,0 11(r'-, 74 Et0l 2(;0-2(;2 (',,I,&o~IVN:0_.s C, 1I, N
ClA.,3)1 5 ,('1,'12' 64 N I lieN ISO-ISI ('i:I; I; t) (1, 11
Cl's1 Co W II!jN jI,, I1CIh 57 'Ms'N 21):l- 2016 C,'611'I IlN.S is c, I I

I I OF, IIo C11 lT(I!j;N WI IA. 69) 111! Ic0--i1u C, ,I 1,,1',.Np0 (c, 11
1' 2 ' CF (I 10I 11 IN(CJ1T,' S5 Et(lI1--1II)(f 126 -1-27 C(.11_1 ki "5 I I

II O'('.. 5.5 PE 61t62 ciuI. It(.
if (lU!

5  
1:0)11 2 1 ' -1 t

I 1 1(1 7.1 (2, 10 11 -l ,l l C, I I

el 11;
II li111ICHINO, 86 EI 1 1:101 (,1N C, 11, N

Calls ('0:11 Ari-01 265 CINI) S 2, if
cjf1 (20(21., aj1 E' 10IT 121:,;1,- (' Il )..- C.~ 1
C2.11, ('11.o11 91 Cal11, 129- 131 ('141 \( S c

(',ll, ('1110 69 CellIs, CO9-162 C!,IINi iS C. I1I
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V. Part 5. 2-Aroxy and 2-p~hloroanilino 4-quinoline Aminoialcohols.

Antimanihus. 9. coN 2-Piperidvl)--uinilinemethano is Carrying 2-Aroxy

and -(pChlroaiia o) rousf" Journal of Medicinal Chemistry, 16. 528 (1973).

Charles R. Wetzel,' James R. Shanklin, Jr.,3 and Robert E. Lutz*

Department of Chemistry, University of Virginia, Charlottesville, Virginia 2290:. Received February 24, 1972

Twelve c-(2-piperidyl)-4-quinolinemethanols were synthesized from 2-chiorocinchoninic acids by addi-F
tions of 2-PyLi, displacements of 2-Cl of the resulting 4-quinolyl 2-pyridyl ketones by aroxy or p-chloro-
anilino, and hydrogenations of the keto and pyridyl groups. Activities against Plasmodium berghei in
mice were comparable with those of 2-aryl analogs. The 6,8-dichloro-2-(p-chlorophenoxy) compound
was curative at 20 mg/kg but was phototoxic. 2-Chloro-a-diethylaminomethyl-4-quinolinemethanol,
synthesized by a conventional route, was "inactive" against P. berghei but active against Plasmodium
gallinaceum in birds

Syntheses of 12 a-(2-piperidyl)-4-quinolinemethanols (I-
12) (and incidentally the 2-chlorodiethylamino alcohols HO N HO N
13 and 14) were undertaken with the following expecta- I H
tions: that the 2-aroxy and 24p-chloroanilino) would pre-QQ
vent oxidative biotransformations to less active carbo- R- t.J N
styryls;4 that these groups would lead to high activities 0 RN N

against PlAsmodium berghei in mice with F'rm binuing of )
the molecules to the host tissues;5 and that phototoxicity, Cl
formerly thought to be associated with conjugation of aryl I, R = H; R' = 4-M~e 9, R =H

and the 2-quinoline nuclei" 5 in highly curative drugs such 2, R =6-Me; R' =4-Mie 10, R =6-Me

as i, 9  ightbe edued b inervntio bewee th =ro 3R6Cl*R'= 4-Me 1 1lR=6-CI
ai15mgh b edce y ntrenio etee hear- 4, R =H; R/= 4-Cl 12, R =6,8-Me,

matic nuclei of the heteroelement 0 or N which would de- 5, R =6-Cl; l~=4-Cl

stroy the direct conjugation although replacing it by forked 6, R = 6,8-Me ; R = 4-Cl
conjugation." B,R=6,8C1;R:= 3,4-Cl HO N~r2 -HCI

Chemistry. The a-(2-piperidyl)methanois 1-12 were syn-
thesized from appropriate isatins through 2-hydroxy- and 2- Nt-HCI Cl
chiorocinclioninic acids 16-20 (and ester 21)."'-i Rather :O§ E 9Ci
than displacing the 2-Cl at this stage," the reactions out- -Q ClQ C
lined in Scheme I were used, namely, additions of ZC c

2-PyLi,' 5 '9 then aroxy and anilino displacements of the
active 2-Cl20 of the 2-pyridyl ketones 22-26 (more difficult 13, R =H
when an 8 substituent was present), and simultaneous Pt- 14, R = 6.8-Cl2  Is

Hr-AcOl-I' hydrogenations of the keto and pyridyl groups sistent activity differences between analogs, and p-chloro-
of 27-38. Reduction of the p-methylthiophenoxy analog phenoxy appears to be slightly more effective than p-
40, however, was incomplete and slopped at the a-(2- chloroanilino. The most active compound was the 6.8-di-
pyridyl)methartol stage 43, presumably because of catalyst chloro-2-(p-chlorophenoxy) (7); it was "active" at 10 mglkg,
poisoning by sulfur of the substrate. The products 1-12 curative at 20 mg/kg, and somewhat more active than the
were isolated only in one of two possible racemic forms. at-dibutylaminomethyl-6,8-dichloro-2-(3,4-dichlorophenylI)
Difficulties in and deviations from usual procedures are analog 15. The combination of three aromatic chlorines plus
given in the Experimental Section. the 2-aroxy oxygen in 7 has produced almost the same level

In preliminary experiments toward making a-dietliyl- of antimalarial activity as the combination of four aromatic
aminomethyl-quinolinemethanois carrying 2-hetero sub- clilorines in the a-dibutylaminomethyl 2-aryl analog IS.
stituents which might then be displaced,"0 13 and 14 were Representatives of the more active of the compounds I -
synthesized by the standard sequence, Scheme 1 1.9,2i 12 proved to have high to moderate phototoXicitiCS23 Coln-

Biology. Results of tests against P. berghei in mice by parable with those of 2-aryl and 2-aroyl analogs?' 8" 0o It
the method of Rane 22are given in Table 1. In activities, appears that intervention of the hetero elements, oxygen or
the a-(2-pineridyl)-2-aroxy- and.2-(p-,chloroanilino)-4-quiino- nitrogen, between the 2-aryl and the quinoline nuclei (like
liriemethanols 1-12 proved to be similar to 2-aryl analogs the carbonyl group in 2-aroyl analogs' 0 ) has little or only
typified by IS.' That chloro is a more effective auxo- moderate effect on both antimalarial activity and photo-
pharmacophore than methyl is shown by marked and con- toxicity.

fl'ontrihution No. 1041 of the Army R-esearch Program-on
mabria. *rhia work %%a supr,rted in part hy (a) the U. S. Arjmy Experimental Section
Medical Research anti Development command. office of the
Surgeon Genieral. cointract No. i0a-48-I 93 MI)-295S, R. E. Lutz, Satisfactory spectra were obtained where required for structural
Responsible lnvest.gator. with Posteraduate Research Assistanstships determination. Instruments used were: tor melting potint, Thomas-
to C. W. W. nd J. k. S.. 1968; (b) NASA Trainteship to J. R. S., Hoover apparatus; ir, Perkin-Elmer 337; nmr, ljtach, Pcrktin-l-lmner
1968-1969: and (c) a fellowship to J. R. S. under A. It. Robins Co. R-20; and mass spectrum. Ilitachi Perkjn-Limet KNI 6F. Micro-

resetarch grant to K. E. L.. University of Vkrironi,. I 9t,4-1970. Anlti- analyses byCGalbraith Lab., Inc., were correct within +0 4
1,(e

malarial and rhutteuicil v test results were supplied ty Waiter Table JI for data).
Reed Army institute uf Kesearch tWRAIR).
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Scdmbwi V~ Scheme 11

CQOH COOI

2-PyLi R-' ' CIN QCOCIIN, -j111k-

16-20

QCOCH,Br jj-. QCOCHI,NEI,-HBr - 13, 14

oo 051-54 2aBH 40 N 0 N
MO. ArS, orMethyl 2,6.8-Trichlorocinchoninate (2l).' A solution ofl10.8

a. CI~NH, gof 2-hydroxy-6,8-dichlorocinchoninic acid in 30 mld of SOCI,, 9 ml
R R Treatment of the residue with SI1. of refluxing MeOH (10 min) gave

22-26 27-29, X = OPhMe-p 21 [it (KBr) 1745 cm-' (C0O); nmr (CDCI,) 6 4.10 (s. 3, OCH,).
30-33, X =OPhC-p 7.92 (d, 1, J= 3 Hz, 7-I-1), 8.05 (s, 1. 3-H). 8.78 (d, 1, J= 3 HzSHj

34, X = OPhCI,(3,4) 2-Chloro-4-quinolyl 2-Pyridyl Ketonies (22-25). To 51.5 gof
35-39, X = NHPhCI-p 22% n-lBuLi (in hexane, 0. 177 mol). in 75 ml of Et2,O (distilled from

40, X = OPhSMe-p dry-Na) (-60' ,under N2, stirring), was added 28.2 g (0.179 mol)
41, X = SPhCI-p. of 2-BrPy (30 min) and then 11.6 g of 17 (0.048 mol) in 450 ml of

N~~hCI THIF (distilled from LiAIH.) with stirring (4.5 hr). Warming to-3'
N0C addition of 100 nil of H2,0.1H.0 quenching, standing, filtering, wash.

RQCOOMe 32yi 26 CIPhNH, QCPy H 39 ing, drying (1 10*), and chromatography (AI2,,, elution with CjIS
21, R = 6,8-Cl, H 42 and CHCI,) gave 24 fir (K~lr) 1680 cin (C0-)J1. The u~e of Et2,

42 Et2O-THF, or TIIF-glyme as reaction solvent generally ga-ve poorer
OH yields (4%! of 26).

P OH H 738 11 2,6,8-Trichloeo-"-uinolyl 2-Pyridyl Ketone (26). Portionwise
-H IIP addition of ester 21 to 2-PyLi in Et.O (-78 *) (charcoal treatment:

AcOH CHCI,, Cetite) gave 26 [it (KBr) 1680 cm-' (C--O); mass spectrum
43 (70 eV) rn/c (rel intensity) 340 (18), 338 (54), 336 (55). 311 (36),

IQ=4-quinolyl; R, see Table I11 309 (100), 307 (100). 275 (74), 273 (100), 234 (9). 232 (32),
230 (32), 78 (78)]. A similar run in 1:1 EtO-TIIF (-60') and

2-Hydroxycinchoninic acid (75%) and derivatives, 6-Me (76%) chromatography (A1203. Cjio-CHCI) gave 4% of 26.
and 7-Cl (30%), were prepared from the isatins through N-acetyl- 2 .q,-Methylphenoxy)-, 2-(p-Methylthio)phenoxy-, and 24.P-
isatin""' The derivatives, 6-Cl (51%, 6,8-Me2 (55%), 6.8-Cl~ Clslorophenylthio)-4-qumnolyt 2-Pyridyl Ketoncs (27. 40.41). A
(89%o), and 7-Cl (65%), were made from the isatin and malonic solution of 2.6 g (9.2 mmol) of 22 and 3 g of NaOC6ll 4 Me-P (23
acid (AcOH, reflux 15-17 hr)." mmol) in 35 ml of dioxane (distilled from CaH,) was refluxed (I5

2-Chlorocinchoniriic acids" 16-20 were Obtained (ca. 80%1) by hr); 27 was then precipitated by H20 quenching. 40 and 41 were
treatment of the 2-hydroxy acids" with POCI, (reflux, 3 hr), made like 27 (dioxane. reflux, ca. 22 hr). Under simnilar conditions
hydrolysis by H2O (3 hr; but for 17 and 20, by solution in dioxane 25 was recovered (90%), and in diglyme (reflux. 6 hr) the product
containing excess 2 N NaOll), solution in NaHCO3, and reprecipita- was an~ irt~actab!- oit
tion by acid.

Table 1. Bioassay Dataa~b

N
I HO HO ,-NEt,- ICI

0 H -yNB,

Rl N X 1513

1-12
Antimtalarial activities.a NISTC (days), C (cIre)d~e_

Rel Dose, mg/kg - phototoxmcity,h MED.1

Compd no. X R 20 40 80 160 320 640 Ip (oral), dose, mg/kg

1 932 OPhMe-p HI 0.4 0.4 0.6 0.8 0.8 1.0
2 933 OPh~fe-p 6-Me 0.4 0.4 0.6 0.6 2.6 7.8
3 934 OPhMe-P 6-0l 0.2 0.6 3.0 3.4 5.2 Toxic
4 940 OPhCI-p H 0.3 0.5 2.9 7.1 9.1 2C
5 965 OPhCI-p 6-Cl 1.3 5.3 13.7 IC 4C 4C 75 (50)
6 945 OPhCI-p 6,8-Me, 0.5 5.5 12.5 13.9 2C 2C
7 970 OPhCl-p 6,&-Cl, 2C 3C Sc SIC SC 5C (50)
8 973 OPMAC,(3,4) 6.8-Cl, 13.9 3C SIC SC SIC SC 25 (25)
9 930 NHIVhI-p Il 0.6 0.6 1.0 7.8 10.0 IC

10 931 NIIPhCl-p 6-Me 0.6 0.6 0:8 1.8 11.2 4C 1S
11 938 NIIPiC'l-p 6-C71 0.3 0.5 1.7 6.1 2C 2C
12 939 NIMPCI-p 6,8-Me, 0.3 0.3 1.7 3.7 6.9 2C 25
159 556 PhC,(34) 6,8-l, 3Ce 6C 8C I GC . IC I0ce 25
13h 935 Cl H 0.4 1.0 1.2 3.2

'Aainst P. herthet in mice (see ref 22) h'See ref 231. "Mean survival tines in days; a compound is conmidered -active- when NIST is dout'lc,t
or Mot!!. 11 =nrumber of cures (mice surviving to 0( dAys) Out Of tesi group% of five mice. Cl or ISj test froup, were lt, mice. III) - in-
imum effective dose in milagtiams per kilogram. 9 15 W R 10090)f (SN 1 S()68. tire 2-arvl.4.(il( ICII,. 1101 ,inlog,. it is induded tor culapart-
Sul. "This is ine -Cl,NLt,- 11(1 analog. it. %%d acts,' at 164) mcr, k. a-_,atn~t /', vallhuacE- ,,ir i



2.(p.Chkirophenoxy)-6-cliloro and 6,8-Dimetbyl-4-quinoiyl 2- (16 hr) with refluxing POCI,-PCI, (rather than SOCI,).
Pyridyl Kebones (31 and 32). U'nder the above conditions using 2-Hydroxy-4-acetylquinoline (61). Reaction of 2-chloro.4-
NaOPhCl- 'p itelux. 48 hl 24 wai recovered (801%). Use of DMSO0 cyanoquinoline (55) with M1el., (-60'. EtI, 3 hij was incomplete.
or DM5S0. as sohsent ( t.0 and 1 25') gave intractable Prodlucts. A After recovery of 55 (38";.) ant i~!~v ot the Lt!i filtrate. an

4;uio f 1 .3 6 it 4 .5 nu n l) o f 2 5 a n d 4 -5 tr 13 0) m mrro l) o t . e u nl v o lu m e o f 1 % I I w s a d d ( e ~ ~ r . e n 1
NaOPhCI-p in 32 i ot nmolten p-chlu:. n.'l wa.; *torud at 95 ( 13 2-Fluoro-4cyanoqutnohines" (62-66~). Wili K17 in UNISC
hol and Qauenchied in 11,0. Thc p~roduict. 32, was charcoaled (Et2O) (anhydrouis. under N,, 1~Y) 55-60 underwent selective displace-
fir (KHOr 16N15 (Cr0O). 1232 (-in' iCOC)I. Reaction of 24 under the ment of 2-Cl by F. Attempted hydrolysis of CN of 62 (75%1. ll.SO4-
.above conditions was incomplete in 10 hr ktic) bitt in 22 hr gave 31. 100', 4 hr) gave 2-hydroxycinchoninic acid, whereas tinder these

2-(p-Chlor0o- and 3.4.sichloirophienoxy-6.-icloo-4-quiolIl conditions 2-chloron it rile 55 was converted into 2-chlorocinchoninic
2-Pytidyl Ketones (33 and 34). To C~fl-washed Nall (0.069 nmot, acid (16).
from 3 g of a 551 dispersion in mineral oil) in 200 ml of DMF (mo-
mol) ot'p-chlorophenol (in 100 rid of D.NIF) and then 4 g ( 1.32 rimol) ofCWRAIR for advice and discussions during the course of'
of 26. Iheating (95'. 11 hi). 1120 quenching, and crystallization ti netgto n oD.L ae2 Uiest fMai
from MeCO (charcoal) gave 33 fir (KBr) 1680 (C--O), 1235, 1215 tlSivsiainadt r .Rn 2  Uiest fMai
cm-' (COd); nmass spectrum (70 eV) rn/c fret intensity) 432 (15.6), and Col. W. E. Rothe2 ' (WRAIR), who directed the pharma-
430 (43.8), 428 (43.8). 326 (26.5). 324 (79). 222 (79), 78 (100)1. cological testing.
Compound 34 was made similarly from 3.4-d ich toro phenol.

2-(p-Chloruanino)-4-4quinoilyl 2-Pvridyl Ketones (35-38). A 50- References
nil solution of 3.5 g (0.011 ISmol) of 25 and 6 g of p-cliloroaniline in
aubsolute EtOll was refluxed (48 hr. 23 and 24 required only 6 hr). (1) H. R. Munson. Jr., J. R. Shanklin, Jr., C. J. Ohnmacktt; Jr.,
After adding 50 ml of 11,0 and 25 nil of concentrated 110,. and J. M. Sanders, A. R. Patel, C. R. Wetzel, F. C. Davis. R. E.
again refluxing (I hr). 38 was precipitated by H:ls-NaOII quenching Johnson, and R. E. Lutz, 21 st Southeastern Regional %feeting
(ir (KBr) 1720 cm-' (Cr-O)f. Without IICI the anit was obtained, nip of the American Chemical Society, Richmond, Va., Nov 1969,
198-200' (not analyzed) (ir d(hlr? 1630 cm-' (C N)j. The 2,6-C]2 Abstract 255.
ketone 26 under these conditons failed to react with 2.,4-dimnethvl- (2) C. W. Wetzel M.S. Thesis, University of Virginia, 1968.
aniline (24 hr). (3) J. R. Shanklin, Jr., Ph.D. Dissertation, University of Virginia.

24p-Chloroanilino)-6,8.slichloro4-quinolvl 2-Pyridyl Ketone (39) 1972.
and ItsAnd %42). A solution of 5-9 g(17.6 mmol) of 26 and 5.1 g (4) R. T. Williams, "Detoxication Mechanisms," Wiley, New Yock,
off-chlotoaniline- HCI in 100 nml of p-chloroanimsne was stirred at N. Y., 1959, p 655.
95 (under N, , 8 hr). 1110 quenchineg ave 42. Solution in 1.8 1. of (5) N. Pullman, B. Craig, A. S. Alving. C. M. Whaorton, R. Jones,
1.5V TCI in 607, FiOH attd refluxing (2 hr) ave 39. In a separate and L. Eidelberger, J. ('fin. Iest.,, - ppL.. 27, 12 (1948).
experiment, andl 42 was washed with dilute NaOl1 [ir (KBr) 1685 (6) W. L. Fowlks, J. Invest. DenmtoL, 32, 223 (1959).
cmn' (C=-O); mass spectrut(70 eV) rn/c (rel intensity) 431 (36), (7) E. R. Atkinson and A. J. Puttick, J. Mled. C'hem. 13, 537
429 (98), 427 (100), 325 (20). 3213 .59), 321 k59), 2.90 (8), 288 (1970).
(27), 286 (34). 78(61. It is evident that displacement of 2.CI by (8) H. R.Munson, R. E, Johnson, J. M. Sanders, C. J. Ohl rnacht,
an aniline is impeded by an 8-quinioline substituent and by o-Me in and R. E. Lutz, to be published.
the aniline and that the reaction is autocntalyzed by HCI liberated."' ((9) R. E. Lutz, P. S. Bailey, M. T. Clark, J1. F. Codington, A. J.

2-Aioxy- and 24p-Chloroaniltno,.oa42-piperidyl)4-quinoise- Deinet. J. A. Freek, G. H. Harnest, N. H. Leake, T. A. Martin,
methanots(12). Hlydrogenations of the 2-pyridyl ketones 27-39 R. J. Rowlett, Jr., J. M. Salsbury, N. H. Shsearer, Jr., J. D. Smith,
were by Pt-Il, (0.2 g of 847,, PtO. per 3 gof substrate at 43 psi in and J. W. Wilson, 111,J. Amer. Chm. Soc., 68, 1813 (1946).
250 ml of AcOH). followed by filtration (Celite), and NaOll-112O (10) A. J. Saggiomo, S. Kano, T. Kakuchi, K. Okubo, and M. Shinbo,
quenching (directly or after vacuum evaporation of AcOH and solu- J. Med. Chem, 15, 989 (1972).
tion in MeCO). (11) S. Winstein, T. L. Jacobs, E. F. Levy, D). Seymour, G. B.

ot-42-Pyridyl).2.[pI rnt hyIt hio) phencixy 14 -uino line methanol Linden, and R. B. Henderson, . Amer. Chrem, Soc., 68, 2714
(48) was made frotti 40 by f't-li.-.\cOil (as above) [if (Kllr) 3100 (1946).

rn-' (broad. 011); nrnr (CDCI,) b 2.50 (s, 3. SCSI, 4.40 (s, 1, OH), (12) A. D. Ainley and H. King, Proc. Roy. Soc., Ser. B, 125, 60
6.42 (s, 1, CHOJ~j. (193.8).

.Attempted Snhssf-2-peiy-68dclo-4 hor (13) J. Buechi, X. Perlia, and M. A. Preiswerk.,Pharm. A ctx HeIv.,
phetsyfl-4-quinoiinemethvtamine (O)CI(NH,.)Pip; for Comparison4116(96)
with 7 and 1S). 6,8-Dichloro-24p-ehilrophenyfl.4-quinolyI 2-Pyridyl (14) W. Borsche and W. Jacobs, Ber.. 47, 354 (1914).
Ketoxime, QC(2-Pip)=N0H (44). Reaction of 2-PyLi-Et.O with (15) M. J. Jorgenson, Org. React., 18, 1 (1970).
the cinchoninic methyl ester (-78% under N. )and treatment of the (16) D. W. Boykin, A. R. Patel, R. E. Lutz, and A. Burger, J. iMed,
resulting ketone (837,) with NII,O11ldl1l-pyridine in absolute EtOH Chem., 10, 459 (1967).
(reflux 6 hr) gave 44 fir (KBr) 3225 cm-1 (OH), no C'=O band I. Pt- (17) D. W. Boykin, A. R. Patel, and R. E. Lutz, ibid., 11, 273
H.1-AcOH reduction"5 gave an unpromising mixture (six compounds, (1968).
t~c). (18) C. J. Ohnmacht, F. Davis and R. E. Lutz, ibid., 14, 17 (1971)

2-ChlomocinchoninyI Chlorideq (45-50). For 45 and 48, see (19) C. 3. Ohnniacht, A. R. Patel, and R. E. Lutz, ibid., 14, 926
ref 13. For the others, a melt 01 69 g (0.278 mol) of (e.g.) 20 and (1971).
112 & (0,535 mol) of PCI, was eluxed (5 hr), cooled, washed (20) G. Illuminati and If. Gilmatij Am-, C'hem, Soc., 71, 3349
(Et3O), and charcoaled (hot Coll.). (1949).

2-Chioto-4..quinolyl Bromomethyl Ketones (51-54). Addition (21) A. Burger and S. N. Sawhney, 1 Mcd. Chem.. l 7 f16)
of 9(1.g..O mn o g014mo~o~l 2N in 400 ml of (22) T. S. Osdene, P. B. Russell,and L. Rane. ibid.. 10, 431 (1967).

alcohol-free Ft.0 (4 1hr). additinn of .40 ml of 481, hlBr (I hr), ex- (23) W. E. Rothe and D. P. Jacobus, ibid., 11, 366 (1 968).
tractions(Eft,6, dr In)' cta:U,). .,r evaporationi cave 53. (24) C. K. Banks. j. Amer. Che',n. Voc., 66, 1127 (1944t.2 -!lo-diethylaminometlhvl.4-quinolinemeclsanols (13, 14). (25) E. Breitner. E. Roginski. and P. N. Rylander . C'hem Soc.,
To a solution of 2 34 v t0O0l intl) of (e.g.) 5SI in 5 1 ml of Et,O was 2918 (1959).
added 2.821 g of ltNll (3 hr., 20'). After Iltration ansd vacuum (26) J. Ilamer, W. 1. Link, A. Jurjevich, and T. L. Vigo, Reel Trai'.
evaporation, A .,,i.non if fTlc-il in 501 ml of Mleoll was treated with Chim. POVTR.esr SI, 1058 (1962).
0.35 g of Nahll, t' and 4 rid atl I( (stirring 3 hr). Atter quenching (27) S. Fatutta and F. Furlan. Ric. Sci. Parte 2, Se:. B. 4,485
(1.5 I.o.f ll'o. %italimr!t i 11r). 1 lim evaiporaition of Frt)o extracts, (1964) fChem. A bstr., 61, I146 73f (1964 1f.
Solution Of the r,'.idt-v : In I.) -it'd drYulsg (CASO.). 13 IICI was (28) H. Wojahn. Arch. PharnLt. Weinheirn), 274, 831 (IQ 11.1
Precipitated by !r Ill I-I I.().

2Choo4cv~sNoun -lines t55-60)'"' The 2-chlorocin-
choninic acids okhclre attemprts at direct Kr exchamnge had failed)
were converted to acid Ohl,'rtdes 45-SO and thence by C.1i1-NII,-
I1,0 tstirrinit) to %:rude amiude iair-dried) which were thei tilested
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Compd .R R, R4- Crystri solvent" 1  Mp, *C %7.yield Formula Aflalysesm-P

I It OPhN'e-p ClliPip EtOll 199-200 61 C, 11, , C, 11,N
2 6-Mte OPhI.%e-p Cil0lIPip EtOlI 167-169 38 C,3 If,NO, C ,N
3 6-Cl OPh~fe-p C11lOHPip EtOH 180-181 46 C.I CN.0 C. H. N
4 H OPhCI-p Cil101Ipip EtOll 173-174 42 C ,, 11 ,CIN .02 C, 11, N
5 6-Cl OPhCI-p CIIOHIPip EtOlf 183.5-185 40 C21 II 0C],N 0 C, 11. N
6 6,8.Ie, OPhCI-p C1IOHPip EtOti 171-1 72 52 C2,11,CIN02 , C, H. N
7 6.8-Cl, OPhCI-p CIiOHPip h, 208-209 dec 42 C,1H 9C4,0, C, HN
8 6.8-Cl, OPhCl.(3,4) CHOHPip fe.COi 196-198 dec 51 C,,JC.N0 C, H, N, CI
9 H NHPhCI-p CHOHPip Et6H-H,Oi 183-185 C,jIH,,CIN ,O C, HN
9-11,0 EtOll-ILO0 131-133 87 C.H.I, 12 ,H

10 6-Mfe NilPhCl-p C1101iPip EtOHl-H;i 117-119 89 C,, Hi,,CIN, C, IiN
I1I 6-Cl NliPhCI-p CIIOU-Pip 185-1 87 C,,11,,C,N,O C, Hf
11-1-1,0 115-117 C,,H,,C,N,0.H,0 C, H, N
12 6,8-Me2  NHPhCI-p CHOHPip D01-1H-1,01 228-229 63 C2,H,.CIN,O C, H
13 H Cl CIIOHCH,NEt,.HCI EtOH-Et.O 204-205 15 CI-I,,CN,OHfCI C, H, N
14 6.8-Cl2  Cl CHOHCH,NEt,.HCI k 96-99 40 CII1,CI,N20 HC1 C, H-
16 6-Me Cl COOH b 195 dec C,,1 3CIN0, C, H
17 6-Cl Cl CowI b 187 dcc C,011,C1,NO, C, 11
i8 7-Cl Cl C0011 b 206 dec C,0HCl,,NO, C, IH
19 6,8-Mte, Cl COOH b 205 dec C,,H,,C1N0, C, H
20 6.8-Cl, CI COOH It 250-25 3 dec C1011,CI,NO, C, H
21 6.8-Clt Cl -COOMe MeGH 167-169 C,,H 6C1,N0, C,HI
22 H Cl COPY EtOH 149-150 69 C15HCIN,O C. H, N
23 6-Me Cl COPY EtOH 154.5-155.5 68 C,,H,,CIN,O C, H
24 6-Cl Cl copy d 203-204.5 54 C,,HC1,NO C, H
25 6,8-Mie2  Cl COPY EtOH 168-1 69 74 C,,H,,CIN,0 C, H
26 6,8-Cl2  Cl copy EtOH 212-214 68 C,,H 7C1,N,O C, 11
27 H OPhMe-p COPY EtOll 136-137.5 71 C,,Hi6N,02  C, H
28 6-Me OPhMe-p COP'Y Et0I-I 111-112.5 82 C,3H11N,O, C, if
29 6-Cl OPhkfe-p COPY EtOH 87-89 35 C,,H 5ClNC, C, Hf
30 H1 OPhCl-p COPY EtOHi 151-153 40 C,1H13CIN,0, C, H
31 6-Cl OPhCI-p COPY Me,CO-CHCl, 163.5-165 71 C,H 12C,N,0, C, H, N, C1

.32 6, s-Me, OPhCI-p COPY EtOff 134-135 73 C,,H-,,CIN,O, C, H, N
33 6.8-Cl 2  OPhCI-p COPY Me2CO 207-208 80 C,1H1 C1,N,0, C, H, N
34 6.8-Cl, 01 C0,0,.4) copy EtOHef 222-223 dec 52 C,,H,0C14N,O, C, H, N, Cl
35 If NHIPhCI-p COPY EtOH 182-184 83 C, .1 C]N,O C, H
36 6-Me NIIPhCI-p COPY EtOH 180-182 56 C,, H CIN 0 C, H
37 6-Cl N1IPhCI-p COPY EtOH 212-213 45 CH 6C~ C, H
38 6.8-Mel2  NIlIIC-p COPY EtOH 208-209.5 79 C,,1110C1NO' C, H
39 6,8-Cl, NIIPhCI-p COPY EtOHi 236-237 dec 78 C1 H1 , I3N 3 0 C, 11. N
40 H OFhSle-p copy Me2CO 174.5-176 61 C22H1 N 0 S C, 1H. N
41 If SPhCl-p COPY 149.5-15 1 C JIJiDS CH
42 6.8-Cl, NtIIhCl-p C(Py)=NPhCI-p CHCI,-hexane 165-1701 C,I1,CI.N. C. 11, N
43 H OPhSle-p CHOI1PY, 140-142 71 C,,HSNOS C, H. N
44 6.8-Cl, PhCI-P C(Pip)=NOII 264-265.5 58 C,, II, ,CI,N,O C, 11, N
45 Hf Cl COCI C.6H.C 95 C10115C,NO, q
46 6-MNe Cl COCI Cjl~c 125-126.5 C, 111,CINO C, H
47 6-Cl Cl COCI C6H~c 128-1 29.5 C101,CI,N0 C, it
48 7-Cl Cl COCI C.l1,c 106-107.5 C,0114C,NO C, H
49 6,8-Me. Cl COdi C,Il,c 94.5-96 49 C 1 190C,NO C, H
s0 6,8-Cl2  Cl COCI CoH 6C 109-110 71 C1011,CI.NO C, Hf
51 It Cl COCII,13r FtOll 101-102 86 C,,lfi0Cl\O C. Hf
52 6-\le Cl COCII1ilr Etoll 97-99 80 C, 1t,[i( !NO C. it
53 6.8-Me, Cl COCII~lr EtOll 71-72.5 73 C, 1 1,,BrCIN*O C, 11
54 6,8(1l, Cl COCII,llr FtOHf 98-98 77 C,,ll,ftrC1,3NO C, lip
55 If Cl CN EtOll 153-1 54 78 C,011 2 (N. C, I!
S6 6-Mte Cl CN EtOll 121-122 55 C,,11,CIN, C, H
57 6-Cl Cl CN EtOlI 178-1 79.5 63 Cl 1 21N, C. H
58 7-Cl Cl CN EtOHl 145-147 47 C,,!14C1,N, C, if
59 6.8-Mfe, CI CN EtOll 153-154 64 C12H,C-IN, C, Hf
60 6,8-0, Cl CN FtOH 174-1 75 78 C,1,I,CI,N, C, 1I
61' if ()If COMe Et01! 199-200 60 C,110N0, C, it
62 If I. CN Moll 141-141. 5 C 67 C,Jll,FN~c C, If, N
63 6-kfe 1: CN EZoH 121-1 22c 63 C11 H. lN," C, If. 1
64 6-Cl F: CN EtOll 182-1 83.5' ~ 49 Cj,II4CIF:N, C. If, F
65 6,8-Me, F CN Etol- 125-1 26c 43 (,,IINic C. I1, N
66 6.84-1, 1- CN EtOll 155-15~6c 54 C,,Il,1, ; C, HI. F

aPy =2-pvrtdvl. Pip =2-piperid%.i. Ph = phenyl. bPartial purification by soliitio in NalICO, arnd precipitation by 11(1. oven died.
C"Vacuum sublimied. A iromatograpliy, Alp.,, Coils -OCd 1 e(,lromaJigral~hy;Ilorisil, CIICI,. fCtsrotatoirapsy' lclorisil, .CI,-ieaie.
fEtOHl-Cli,.. ,'Me1CO-(l 2 Cl: or (II Cl, (entrapirieto.f C,!! or1Me,CO %hown by nmrl; driedat 100*005 USmn)(48htr) of crystallized
from CII,CI, 'rgli't.nImi c(0rapidly gave pxilymlorph A; crystallization slowly gave pollynriorph if with the ,.aiie mtrziin ipint
and nmr k(UL)( 1,) but flttring in V~ie ir iKlfr) fine-,piint region, the ir IK~rI ol A after solution in ('111, and eVAPdr.iticif over Klir ss.is

ident i~al itii t .i t ,I! iK r!. I ai iiid c I( i) Sa mplenot recrysta lli7ed 'So liditied at 17 S ;re rue lid .it -ir I 5-2 .3' AnfllVwi
xere withilt i 4, otlhcIir excep .ioti d ( d. 46-90, found, 47 40. I'll ciltd.344. tound, 385 PC ijLd. 37 34. four.J. .S1 5
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Antimalarials. 10. 3-Substituted a-Diallkylauiinorethyl-2-aryl-4-
- - qui-nolinemet hanols. r1

Manuscript which will be submitted for publication in the Journal of
Medicinal Chemistry

H. R. Munson, Jx., R. E'. Johnson, J. M. Sanders, C. J. Ohnmacht and

R. E. Lutz

Department of'Chemistry, University of Virginia

Charlottesville, Virginia 22901

Abstract 4' ,6,8-Trichloro-2-phenyl-4-quinoline aminoalcohols with a
fourth group in the 3-position, Cl, F or OMe, were synthesized for
antimalarial tests. A new-modification of the Pfitzinger reaction
was successful with a-haloacetophenones, utilizing methoxyethanol and
trace amounts of KOH. The 3-halo aminoalcohols were made via diazo-

methylation of the acid chlorides; and the OMe derivative was made
via the 4-quinaldehyde and methylenation. The 3,4' ,6,8-C14 and 3-F-4',
6,8-C1 3 compounds were curative against Plasmodium berghei in mice at
10-40 mg/kg; they were moderately phototoxic. in animaLs.

3-Halo and 3-metho, y 2-aryl-4-quinoline aminoalcohols 1-4 were
synthesized for comparison with the highly curative antimalarial 72 to

gain further information concerning earlier indications that phototoxi-
city in 2-aryl types paralleled 2le2tronegativities of 4'-substituents 3 ,
CI>CH3 >OC113 , and is decreased by the combination of 3-Me and 2'-CI
which must sterically interfere with coplanarity and effectiveness of
conjugation of the T-systems 3 (eg 5,8,94). This work when started was

given impetus by the postulate that phototoxicity of a final drug might
be anticipated from phototoxicity of the cinchophen from which it was
made, and from the finding that 3-bromocinchophen (11) was not photo-
toxic. However, this factor per se now seems inconsequential in light

of the effectiveness of 72a for treatment of acute malarial in clinical
trials on man2bic where photosensitivity proved to be a minor considera-

tion.

H NBu 2 .HC HO NBU2  7D NBU2

0 q r C 0  X c jO~e
N0  Cl C' me

S2 X=Cl 4 Cl

3 X=F H Nu;L. HC1 Nu2'HCL

C Cl X
5 4 .11CI X = Me I

=X=H Cl

9 X = Me

7 20L -
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.hemistrv
Attempted addition of 2-PyLi 5 to 3-bromocinchophen (1 1 )

having failed, aminoalcohol. 1 was synthesized by the classical
routee a outlined in Scheme 1.: diazomethylation of the acid
chloride 17, hydrobromination of the diazoketone, NaBH 4 -KOH

reduction of bromoketone 21 to the epoxide 24, and condensation

with NHBu2 .

Attempts to make intermediate cinchophens 12 and 13 from the

isatin and the highly reactive 2-haloacetophenones by modified
7

Pfitzinger procedure were unsuccessful, but 3-methoxycinchophens

14 and 15 were obtainable by this method7Cd using the less reac-

tive a-methoxyacetophenones. A new procedure was then developed

for the reaction with a-haloacetophenones using methoxyethanol

as solvent with smaller amounts of KOH, which gave 3-halocincho-

phens 11-13 in good yields. Since neither 12 nor its Me-ester

reacted with 2-PyLi under the usual conditions
5 , the 3-halo

cinchophens 12 and 13 were converted into aminoalcohols 2 and 3

by the classical ro-te2 as illustrated in Scheme 1.

0 SlhenL e ,o I COOH X
, 

a

08 T3 6,3-Cl, C1 C
MeC~~bH ~Ti4 6, -ctz H O141e

T -6, 3- Ct?- C1. O~e
X'CH2COAr _ ~-6 ~ 7C ~ ~

Xt:Br, C1 ,, re R T 7ci C

Ar-Ph or" xClPh QCOCl .. ,COC0tfr 14944 qCht--
~J~U~~lO~)17-20 21 -23 WRcfr 21j-25

Diazomethylation of 3-methoxy-6,8-dichlorocinchophen acid
chloride (20) and hydrobromination failed to give the desired
bromomethyl ketone (loss of 3-OMe was shown by ir). A synthetic

approach8 through the 4-hydroxycarbostyryl to 4-quinaldehyde9

was then successfully applied to make compound 4, as outlined

in Scheme II, starting from 6,8-dimethyl-4-hydroxycarbostyryl

(27Q, chosen instead of the preferred 6,8-CI2 analog where re-

ported yields were low c 
. This involved conversion into the

2-amino glyoxal acetal 28, condensation with MeOCH2 COPhClp,
hydrolysis of 29 to 4-quinaldehyde 30, methylenation' ° to epoxide
31, and condensation with NHBu2 to f.

S~emo .II.

MeY - . hie C OC{OM)'. C4{CM e}
____ COV,

me 14 hk C C AZokle

zS COphcl Me (
NV. 13i% ., l a 2.

~0
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AntiMa nria 1 Acti vi ties. Table I includes test results against
P. ber! i in mice Ilethod of Rane") and photoxicities3 on four
new 3-substituted 4-quinoline amincalcohol.S 1-iand also on 5_9 2 , 4

for comparisons. Of 1-4, the 3-fluro derivative 3 was the most
active (at 2.5 mg/kg)-anc curative at 10 mg/kg

0
TABLE I .

Antinialarial Actlvltie~o Against E* h2~e In Mice R4~ NFIH.ST (days), '.c (cures)" '  Ponoxct
WR ____________ Dose, P_____- MED f  

(mice)
-Cpd. No. R R x 10 20 40 80 160 320 Ip, mg/g

2 140039 6,8-CI2  4-cl CI 6.4 8.2 IC 3C 3C 5C 50

3 149105 6,8-Cl 2  4-Cl F IC 2C 3C 5C 5C 5C 100

4 157307 6,8-Me 4-Cl OMe 0.7 4.1 6.1 8.1 14.1 4C 100

5 g 42934 6,8-C]2  4-cl Me 7.2 10.6 IC 2C 2C 2C )2.5

6 29252 6,8-cl2  4-C1 H 2C 3C 4C 5C 5C 5C 25

2881 6,3-Mc 4-51 H F.9 10.1 2 4I 4C 5C
30090 6,8-cl 3,4-C12  H 15 3C 6C 8C 1OC lQC 50

8 ZI 88 6,8-Cl 2,4-Cl2  H 1.0 3.5 9.1 2C 3C 4c 12.5

9g 63489 6,8-cl 2  2,4-CI 2  Me 0.3 1.3 1.7 7.1 IC 2C 100

I I73 H H Br 0.1 0.1 0.3 Neg

asee ref. i. bIMST=Increase in mean survival time in days; cd. consid-

ered active when IMST is at least twice that of controls (6 days).CC=
Number of cures (mice surviving 60 days) o test groups of five mice.
drest grouls for 2 were ten mice.eRef. 3. MED = Mn. effective dose.
ZRef. 4. hRef. 2a.

The results for the 6,8-dichloro-2-(p-chlorophenyl)
and dichlorophenyl compounds, 2,3,5,6 and 7,8,9, show that as the

bulk of the 3-substituent incrcases rHKF<Cf<-Nc) the antimalarial

activities decrease in that order, 6>3> 2> 5 and 7) 8>9, parallel-

ing the Taft steric parameter Es (Table liT which has be-en used by
Hansch' in quantitative multiparam,'ter .structure-activity correla-
tions. The relationship can be seen at 10-20 mg/kg and is more
pronounced at 40-80 mg/kg. Activity decreases as Es becomes more
negative. The same effect is observed for the isomeric 2-(dichloro-
phenyl) series 7-9 and 2 with regard to the ortho position in the
2-phenyl ring. A comparison of the activities of 2 and 8 shows
that the 3 and 2'-positions are si i la in effect for Cl as subSt-
ituent. One exoltnation for this is that inhibition of coplanarity
of the 2-phenvl and quinoline rings reduces antimalarial activity.
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Table IT. ttPoameters for 3-X-2-Aryl- HO -Bua
4 -ouflnolinemnenls A~aInst i. herrrhei in Mice.

log 1/c = 0.661 (tO.34)Es-3 + 0.824(±0.25)

n r s 0
5 0.962 0.104 log '/c C1

cpd X E c n m ap MR MIN o sd. caIc . lo; i!c

6 H 1.24 0 0 0 1.03 1 1.641 1.644 -0.003

3 F 0.78 0.10 0.34 0.06 0.92 19 1.462 1.340 0.122

4b OMe 0.69 -0.33 0.12 -0.27 7.87 31 1.165 b  1.280 -0.115

2 Cl 0.27 0.59 0.37 0.23 6.03 35 0.955 1.003 -0.048

5 Me 0 0.68 -0.07 0.17 5.65 15 0.867 0.824 0.043
aCalcd. using equation. -6Values calcd. for 6,8-C12 analog (3,-7xL

Recently Hansch and Craig' 3 reported on the antimalarial
structure-activity relationships for a series of phenanthrene amino-
alcohols as determined by multiple parameter analysis and bj additivity
methods; and Craig" 4 reported on the Free-Wilson analysis of 2-phenyl-
quinoline- 4 -aminoalcohols. It was concluded that both 1-octano-water
partition -oefficients (r) and electronic parameters (c) could account
for most of the biological variation for members of these series. For
the quinoline series, the relative magnitude of these factors were
separated sccording to functional group and position'4. When the
nature and position of all other substituents are held constant for
the 3-X-phenylquinoline system, the steric effect of the 3-su'bstituent
for compounds 2-6 can be expressed by the equation in Table Ii using
the method described by Hanschl, This is the best single paremeter
equation (F,.3 = 37.2, Fl,.o.0* 

=, 34.1) for the limited set of
compounds.

The methoxy derivitive k which carries 6,8-dimethyl rather than
the preferred 6,8-dichloro , has considerably lower antimalarial
activity than expected for the steric effect of the methoxvl group
alone. Obviously this is because 6,8-dichloro is a much better
auxopharmacophoric combination than 6,8-dimethyl'4. e.g. Comparison
of EDBo values for increase in mean survival times (P. berghei in
mice) by the 6,8-dichloro compound 6 with those of the 6-8-imethyl
analog 6A, shows the former to be 377 times more potent . And the
2-p-chlorophenoxy analog of 6,8-dichloro compound 6 is 5 times as
active as the 6,8-dimethyl analog1 s .

No relationship is obvious between planarity of the total a system
and animal phototoxicities for any of the analogs except 1, 8 and 2
(cf. discussion by Rothe and Jacobs3a). Recent results from clinical
trialso b -e with 7 has cast considerable doubt on the correlatability
of phototoxicityin animal models with that shown in man as Z was
shown to be both prophylactic and effectively curative~a for acute
malaria caused by several strains of P. falciparum with no observed
adverse side effects and phototoxicity a minor consideration".

Compound 7 and the new isomer 2 have equal phototoxicities in
animals, but 2 has half the antimalarial activity of 7. The 3-
fluoro compound 3, on the other hand, is considerably more active
than 7 against P. I ei. and half as phototoxic; it therefore
appears to be a better candid!ate thc-n was 7 for cl.nica] !ril ill

T V
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Experiimentl I¢con )

'7
4- and 6-Chlornisatins were prepared from isonitroso-3-

chloro-acetanilide, cyclizing in cond H2 S04 (80°), and separating

by fractional precipitation by u.

2-Methoxv-4'-chloroac 5-660-. Mp S- ; nmr (CDC13 )

6, 3.15 (S,3), 4.69 (s,2), 7.35-8.10 (m,4).

New Modification of the Pfitzinger Reaction. 3,4',6,8-

Tetrachlorocinchophen (12) (13 made similarily).- To a suspension

of 21.6 g (0.1 tool) of 5,7-dichloroisatin and 18.9 g (0.1

mol) of cL,4'-di hloroacetophenone in 2-methoxyethanol (300 ml,

stirred, 10 min) was added KOH (48 mg, stirring, 18 hr). Slow

addition of concd HCI (250 ml) followed by EtOH (to suspend the

precipitate), cooling (30*), basification (to pH 11, 10S NaOHW,

filtration, and acidification (to PH 3, 101 HCI), gave 12 (25.3 g,

651), mp 245-2500 dec. Use of 2-propanol or DMF-EtOH mixture gave

12-ZSI of 12; and use of MeOCH2CH2OH gave 654 (10e unreacted)

and a very low yield of 14.

3-Methoxy-6,8-dichlorocinchophen (14) (cf. ref 7) Nmr

(ieaCO-ds): 6 3.71' (s,3,CH3 ), 6.96 (broad s, conc dependent, 1,

COOH), 7.83 (m,7,aromatic).

The 2-Arylquinoline-I-carbon I Chlorides 7-22 were made

from 11-14 by excess SOC1 2 (1-1.5 g/l0 ml, reflux 2-3 hr), distilling

and coevaporating with benzene to remove SOC12 , solution of pro-

duct in hot CH2 C12 , filtration (Celite), evaporation and cooling.

3-Fluoro-G,8-dichloro-2-(4'-chlorophenyl)-4-quinolyl

Bronomethyl Ketone (23) (21 and 22 were made similarly).- To

stirred 350 ml of Et.aO-CH2N2 (0.7 mol) was added 5.6 g (0.014

____________I
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reol) of 1.9 (18 hi:), and then 20 ml of concd i3,r (3 hr). Washing

the Et2O solution (H1O), drying (gS04), evaporation. and slurying

the residue (petroleum ether, 30-60'), gave 5.64 g (87a), mp

153-163 ° dec. [In the case of 22 Et2O-CHl2 N2 was added to 18 in

C1iaCl. (stirring, 0O)]. After workup by solution in Me2CO,

evaporation, trituration with MeOH, and crystallization from

Me2CO, the product gave unsatisfactory analysis and was shown to

contain at least one important minor compd (tic, benzene-MeOH);

however, spectra showed that the bulk of the mixture was 23, which

in the next step gave 26.

3,6,8-Trichloro-2-(4'-chlorophenyl)-4-quinoline Ethylene Oxide

(25) (26 and 31 were made similarly). To a soln of 22 (3 g, 6.46

mmol) in 50 ml of THF was added a soln of 1.25 g (3.30 mmol) of

NaBH4 in 14.5 ml of 3% KOH-H20, followed by addn of 40 ml of THF

and 20 ml of EtOll to effect soln (stirred 1 hr); 25 (2.1. g) pre-

cipitated.

-(Di-n-butylaminome thyl)-3,6,8-trichloro-2-(4'-chlorophenyl)-4-

quinolinemethanol (2) (3 was made similarly). A mixture of 3.2 g

(8.27 mrol) of 25 and 6 ml of N1I3u 2 was heated (stirring, 17 hr,

132), vac evaporated in vacuo to remove NHBu2 (80). Trituration

with hexane and cooling gave 2 (4 g).

3-B romo-a.- (di-n-b utylaminomethyl.) -2-phenyl-4-qiinolineme thanol 2

HCI (1). Solution of 21 (2 g, 5 mmol) and NHB.u2 (1.3 g, 10 rtol.)

in Et2O (standing, dark, room temperature, a hr), filtration

(removing 6.2 g (94%) of NHBu2 .llBr), vacuum evaporation (70'),

solution of the residue (EtOH, under N2), addition of NaBH 4 (15 g,

39.5 mmol), stirring (0.5 hr), basification (dil NaoOl, to p11 11),

extraction with Et2O, drying (MgS04), vacuum evaporation, solution

in dry Et2O, and addition of EtO-11Cl, gave 1 (0.5 g).
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3-Methoxv-6, a-dimtliv1-2-( .' -chlorophenyl)-4-quinaldchvde

Ditethyl Acet.l (29). A solof Me0C12 C0Ph112 (4.5 P) and 27 (5.18

g; MleOH, 40 ml), was added rapidly to a stirred MeOll solution of

0.57 g of Na (30 ml). Refluxing (4.5 hr, precipitate appeared

after 3.5 hr), cooling (-50), filtration, and washing (MeOH, 0'),

gave 29 (7.88 g including recovery from filtrate).

3-\ethoxy-6,8-dimethyl-2-(1'-chlorophenyl)-4--uinaldehyde (30).

A solution of 29 (5 g) in 5:1 dioxane-H20 (60 ml) plus I ml of

conc HCI, was refluxed (35 min). Addition of .1120 (40 ml) and

cooling (50) gave 30 (4.27 g). Epoxide 31 was made from 30 by

10
methylenation and converted into aminoalcohol 4 by NHBu2 (3.5 hr,

145-150* and 14 hr, 1100).

Toward a New Synthesis of 3-Substituted-2-phenyl-4-quinoline

Aminnalcohols (Scheme I1). The Schmidt reaction on c,P-dibromo-

cis-chalcone (3J) gave 3,4-dibromo-2-phenylquinoline (3317). From

a quantity of 33 prepared by the Kaslow bromination procedures,

- 35- ,3 a small, amount of tribromide 36-was. isolated, which.

became the predominant product of bromination by POBr3 in DMF.

The reaction of 3,4-dibromo-2-phenylquinoline (33) with CuCtM-

DmF (reflux) gave a difficultly separable mixture which was shown

by mass spectrum to .e mono and 3,4-di-nitriles 37 and Xin a

ratio dependent on reaction time (57/43 after 1 hr and 36/64 
after

4 hr). Obviously the 3-Br, relatively inactive in 3-, is activated

in 37 by the 4-CN. Use of highly polar DMF as solvent for POBr3

brominations, and displacements of 4-Br by CN, thus appear 
to be

potentially useful. There is the possibility for selective 4-

metalation of 33 by BuLi and subsequent reaction with CO2 or 2-

pyridaldehyde, or reaction at the 4-CN of 37, for creation of the

aminoalcohol chain. A start was made toward synthesis of the

3,4',7-trichloro analog of 2, from cis pClPhCCI=CCICOPhClpf.
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Scheme II

1r Ir C CN
C=C T12S-B Br

Ph QQ
332

oo !

H

36 R=BrJ O-BC 3

Aeknow ,Le,,ei, 1acaue oriy test data on 5, 8 and 9 have been
published, chemical data by J. Fiedmaier and J. Christensen
are included h ere with their perma-ssion. 4 de -re griteful to
Dr. S. W. Pge (WJILIR)for providing the bioloiical data, and

to Prs. E. Zacharias (A. H. Holins Co.) for programming assistance.
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TIable 1T

Quinoline Compounds

COcP Substitoents -

No e i 'id0c% Analyses
B i U~ T CIIOHCH 2NMux 20 l47deC C V 5112.IjrNO -2HC I

68C 2  C1 ICl CHOHCH2NBI 2  96c 15.51 1p C 2SCl4N20U

3 6,8-Cl2  Cl F CHOI{CH 2NBU2 87 c 124-125.5 CZ5H2 SC1 3FN20 
t

64 ,8-Ne2  Cl OMe CHOHCH2NBU2  5 9 d 96-97 CP,81 7C14Oa2t

12 6,8-Cl2  C1 ci coon 6 5 e 253 decY C183H7 k140 2

13 6198-C1 2  C1 F COOII CIST17 C13NO2

11 6,8-Cl 2  Ti O~e COOR1 73 f 217-Zl9d ec CISH7 ClZ02

*15 5,8-C12  Cl O~e COOH 74i~ 236-237d ef 17H1 0C13N03
t

1_ 7-Cl ci c1 coon 5 2 e.g 27 Z te p C1 8HsCl3N02

*17 R Br COCI. .4 9h 1419

18 ,8--Cl2 Cl Cl COd1 8 6h 148-1.501 C1 8HeC1 NOL

19 6,38-Cl2  Cl F COCl 50~3  168-169.5 C±8HeC14FNO0

20 6,8-Me2  H O~e COCi BS9h 155-157 C1 7H-!OCl3NO2t

,4 6BC2 H OMe CONH2  k 252-254 P C1.7H12C12N2O2 
t

32 B,8-Cl2  Cl Cl cooMe 87' 207-207.5 Ci7H9C14.NO2 U

33 '7-Cl C1 C). Coome - 200-201 C1 7H~oClsNO2

29 6,8-MIe 2  C1 'O~e CH (01,e) 2  91f 154-155 q C2 1112 2CuNO3

;30 6,8-tie2  Cl Ome CHOR 136-137 q ClSHleClNO2 t

21R Br COCH2Br 60 1 95-96 C17HIXBr2COv

1?2 6"8-C12  Cl Cl COCH2Br. 95"'' ai 193-193.5 C3 7HeBrCl 4NO

23 6,8-Cl2  Cl F COC112 Br 6 4 9'no .178- 180 Cx,IIBrCl3FNO 
t

25 6,8_C1.2  CI. CI CH C12 83 c 219-219.5 C 17 119 C 1 o u

2G . 6,8-Cl2  C1 F CU 1 ZCH 2 4 01 0~ 17,9-179 Cj7H9 CI3F~o 
t

46,8-JMe 2  Ci OM e CHi- ~Ci 2 90 101-1030 Uq

5-i'C11 6,8-Cl C1 Me al OEIGH2NU 187-189 C 6H3 2Cl N0

4~cl 2,-C Ht " 193-193-30 C 2 61132 C 4 N 2 0 uIx

gEd1c 6 S-C 2' 4'-C12 H 25 21-0 5 d lN 2 u~

5- lc 6: - 2 2', 4'-Cl 2  Me26 3 5 2

46
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Foot.otes to Table II 9

aReasonably pure material unless otherwise specified: recrystallized

from: 0 MeCCH-(1e 2CI) 2 0; cAcOEt; Et 2 0; EtOll; fEt 2 O-hexane; OMeeCO;

hhexane; iCH 2 Cl2 -hexane; -vac sublimed (1400/0.15 mm); kC13cl-hexane;

M ; n 0
cyclohexanone; petroleum ether (65-100°) partially purified; Me 2CO-

CH2Cl2 ; Plr (KBr), ¢- . 2960, 2870, 1460, 1380 (CH3 ); 2870, 2830,

1460 (Ch2); 1595, 1540, 1490, 1450 (aromatic). 12, 1710, 1960, 2600, 3430.

16, (from 12, CHN 2 ), 3450, 2525, 1920, 1720. 17, 1760, 18, 1760 (COcl).

22, 1i50, 1490, 1540, 1600, 1720, 1390, 2960. 25, 3025, 1240, 905, 828

(epoxide). 32, (from 18, CH2N2 ), 1268 (C-0-C), I7MC (C=O), 2860, 2970 (OMe),

, (from 20, NH&), 1760 (C=O), 3180, 3375 (NH2), 36, 1640 (vr-quinolone).

Nmr: (CDCI 3 ) 6: 2, 8.89 [d,l,J=211z; 5-11., 7.70 [d,2H,J-8iiz,3',5'-H 2 ],

7.63 [d,l,J=21z,7-H], 7.46 [d,211,J=811z, 2',6'-H], 5.72 [q,l,J=5Hz,CU),

4.38 (s,l,OH), 2.68 (m,6,(-cI 2 N(CI1 2-) 2 ], 1.43 (m, 4 ,cI12C1 2 ), 0.83 (m,3,CH3 ).

22, 7.8 (m,3), 7.5 (m,3), 4.48 (s,211). 29; 2.51 (s,3,CH!3), 278 (s,3,C1 3 ),

.3.53 (s,3,C1{3), 3.58 (s,6,2CH3 ), 6.03 (s,I,CHO0), 7.28-7.70 (m,3) ard 8.05-

8.40 (m,3 aromatic). 30; 2.52 (s,3), 2.79 (s,3) and 3.69 (s,3)(3CH3 ), 7.30-

7.80 (m,3), 8.05-8.35 (m,2), 8.63 
(broad s,'l), 10.93 (s,l). 31; 2.53 (s,3,

c13 ), 2.80 (s,3,Cj!3), 3.07-3.51 (m,2,CL) 3-.63 (s,3,c0-i3), 4.37 (m,lCI),

7.30-8.30 (m,6,aromaticH ). ruTv, nm( xl0-3): 15 (prepared like 14), 232

(31.e), 265.5 (32.2), 290-340 (broad plateau, 8.7-9-3). SWere within 40.41Z

of calcd for CA, and for: tC, 11,N; uC,H,Cl,N; VC, 11, Br,N; wcrude.but usable

quality; C,l,)Br,C1,II, calcd (found) C, 44.0] (44.78); H, 1.741 (1.74); Br,

17.22 (15.02); Cl, 30.56 (29.60); N, 3.02 (3.21). x Syntheses by J.
Riedmaier and J. Christensen "' via Scheme I.
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Anti alarials. 10. Murson,Jchnson,Safnders, Ohninacht,Lutz.

ANA.Y I CAL DAI C II N CI Br
Found [ound . Found Found Found

Conpund (CoIc.) (CaIc.) (CaI c.) (CaIc.) (CaIc.)
No.

56.71 6.38 5.54
(55.93) (6.12) (5.s:)

2 58.50 5.52 5.71 27.39
(58.38) (5.49 (5.45) (27.57)

3 60.37 5.51 5.57

(60.31) (5.67) (5.63)

454 71.85 (71.70) 8.04 (7.95) 5.76 (5.97)
54 58.50(58.88) 6.02(6.09) 5.30(5.29) C,6.58(6.70)
94 55.73(55.29) 5.48(5.53) 4.80(4.96) C,6.06(6.28)
9 54.69(54.51) 5.12(5.31) 5.28(5.08) C1,6.43(6.44)

12 49.96 (49.65) '1.64(1.82) 3.4'6(3.62) 36.I0-(6.64)
14 58.83 3.08 4.io

(58.64) (3.19) (4.03)

16 54.29 2.10 3.82 30.32
(5)4.50) (2.29) (3.97) (30.16)

18 47.65 1.52 3.60 43.75
((1.49) (3.45) (43.72)

19 19.22 1.58 3.55
(49.40) (1.55) (3.60)

20 55.94 2.59 3.92
(55.70) (2.75) (3.82)

21 50.43 2.82 3.41 39.34
(50.4I0) (2.74) (3. 46) (39.145)

22 44.76 1.741 3.21 29.60 15.08
(44.01) (1.') (3.02) (30.56) (17.22)

23 45.66 1.87 3.19
('5.63) (1.80) (3.13)

25 52.98 2.31 3.62 36.97
i53.o3) (2.36) (3.64) (36.38)

)6 15.66 1.87
(45.63) (.80) (3-13

29 68.01 6.10 3.69
(67.83) (5.96) (3.77)

30 70.00 5.05 41.17(70 05) (11 95) (It.-30)

34 58.87 3.30 8.05

(58.81 (3.49) (8.07)

32 50.76 2.03 3.28 35.69

(50.91) (2.26) (2.49) (35.36)

33 55.65 2.68 3.97 28.70
(55.69) (2.75) (3.82) (29.01)

AS.-
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V. Part 6. (Continued)

I iy Iacioi i' I Ilvd Irazo Ic A 6 ( withI ct- D Is iitu Id Is-CI iM It()ites (I)

Robert E. Pratt (2ac, 3a. -tab), William J. Welst ead, Jr. (2b, 36, 4c) and Robert E. Lutzt

Departmnent of Chemiistry, University of Virginia

Hydrazoic-sulfiiric acid mixture converted cis-a-pieniyi-O-benizovlchtalcone (trans-dibenzovl-
stilbene, 4) into 2.3I-diphienll--4-benzovlqiuiinolinie (5) the structure of -.-hicli was proved by
debenzovlation to 2,3-diphcnN lquinoline. a43O-Diphenyl and cis-a,13-dibroinochalcoies bimilarlY
were converted respectively into 2.:3,4-triplienylqiiinoliiie (19) and 2.phienvl.,3,4-dibromoquinio-

line (20). TIhe structure of 19 was shown by difference front the corresponding isoqiiinoline 21
(sy nthesized). Smith', mechanism for the analogouis conversion of o-phenvylbenzophle none into
9-phienylphenanthridine through the 9-fluorenol and the 9-hyvdroa'iide with loss of nitrogen and
ring expansion. was supported by miethyl label experiments uising 2-ip-tolyl)benzoplienone which
gave a 53:47 mixture of 3- and 8-mettv l-o-ph)I-nvlph~enanthridinies. Applicability of the miech-
anism to the reaction,, with disubstituted cis-chialcones was shown bv sulfuric acid conversions of
two of these into indenol 22 and 2-broino-3-phenvlindetione (24), respectively. trans-Dibenzovl-
stilbene underwent resinificatioi: in sulfuric acid, griving the quinoline (5) only when hydrazoic
acidl was present.

Trhis investigation stems from the study of 1,2-diarovl uration of 4 by attack of hydrazoic acid at a carbontyl
mono and 'lisubstituted ethylenes where cis-dicarbonyl group followed by c~ rlization involving the sterically
group interactions seem to be responsible for certain of adjacent phienyl group, an overall and typically facile
tlheir reactions which proceed slowly or nut at all with the cis-group interaction.
trans isomers (3). F~or example, cis-dibenzoylIstil bee ti1k) COPh
undergoes ready oxidat ive rearm angenlent with carbon-to- 0

P Ph Ph
oxygen miigration of the bulky vinyl moiety, giving the
enol-'henznate 2, wvhere-as under similar conditions the 1s Ph N0 Ph P

Ph/QI hN P
trans isomer 4 is inert (4 c, 51)), Ilydrazoic-sulfuric acid 0

mixture also brings about oxidative rearrangement of 1 46

but with (-arbon-to-nitrogen migration of time! vinyl moiety,
giving the enamine benzoate. 3 (5b,6,7).

COOH 0
Ph Ph Ph Ph Ph Ph P

Ph~/Ph OCoPS PhtIICP
0 h 0h 0h .. PN Ph AIC, N Ph

The structure of quiioline 5 was proved by base-
For comiparison, tra,,s-dIiljten',oit ilbe(rie! (4) was , I~o induced ItydrClytit- delpenzol-kaiion 14) IJw knFo~wI 2,3-

subljectedl to the conditionms of thme SchimiCdt ri-action, diplicnylquinoline (6) which was identifie-i by -omnipariCi

b e *. withou the pr \1i i t (f th I arbio nl grouips, with ainple pre-pare-d it, decarboxlt (i f 3iCCml
-low reijitioni or ioqo- at Oll %',IS \p-te. I uw.-v, citiiclopihii (7) (81).
rieactioni *hi w , 'i r. rCilill\ .JiCC 2 .3-ililiii I. Hwni-uo-l- A tteiiiz, to) yiithvmizvi~ qiohnle 5 fimi 7 %i-e 11i1biC-

quilIiiilCC (5).O Arml 11' .IICdii %%l hh %V.I. .i(rI~It-d (III Ihc ces-hiil lii-i-ainse of the- i'xc-,sive tI-riv- hindlirancie at the
lmia~, (Ii it pjiqrt C- mid F1wi li m -it iw-rnii I idemi, ti- h.--,.rbiiiil group, Thew ini'thol v *-tir andI (lt- nitrul'-o 7
i-rriiiir the 111-4 IIrmmImmC C 19, 1ue h.i Iii 1-, ll bialh we-re- unreactivi toward phitnthhliiiini .tt- Cptudi

ser-iwitl i~i tlmkr %it , .ti .n I.iiimi , Im H irt , ir mis cwij_- elar anii Frie- ll ,ts F)~lei-liiC httlii'Ci v \ill)
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tile- arid chloride of 7 caI.I i- ,Ird ille'il r d'tydro- ltuorenOl cation and tile : y,|r,aid, f,,li o ,d lpo ring
halopen.dtion to a ll tW rol(lpoiI4d l'r h, 'h th:t tctra1k ,l ic eXpanl ion j Ipall satio n f II a4i4 t oI fl o 1i tli o l r'l i,

fluore uone-type ,Lructure 8 is Ning_ te-. d o ni tile ba.is of ftin, 14) lu rtri n. l11i, ,'i ,haIl ,ill a [%V put tI 4-.A u -in ,

analy-.is and ultraviolet and infrared spectra. the nmctityl tri d anallo, o-tolylht-1 rzoph.-rnon,' (11).
F'ormailon of Oe qu iolin, 5 by attack of' lidrazoit The vtl,.i, of, 11 wa accouIllihlcd bv a )ick,-Alder

acid at the stricallN lid(-ri varb l roIl p s1enu d ol nation of litadi nt an1d trans-p'-met ' I chalr -one-

unlikrlv although mibs-qu ,'nt ring ,lh sur 9a w ith e fIlh)le l b + ,iii 'ir tihldre!g eatl a sche me SU cVtI! fullv

proximate pllnyl group, would then 1e p, si~le, 'facili- used in aiiother series (10). The Schmidt reaction con-
tated by the buttressing eff:cts of nearby group. Carbon- vert,.d 11 ito a mixture of 3- and 8-methyl-6phenanthri-

to-nitrogen migrations in 9 are excluded because phenyl dines (14 and 15) from which pure 3-methyl isomer 14
group migration would have given an anilide, and because Widentificd by1' was isolate-d bv fractional crystallization and id n fd by
illiaration of the vinyl moiety followed I)', cvllization 9bcw ould to ' m b mixture melting point and infrared comparison with a
oud have led to isoIninolin, 10 rather than to 5. A sample syatccizd according to Ritchie (11). The, 8-

mechanism involving hydrazoic acid 0-attack on the chal- methyl isomer 15 %a. not isolated from the remaining
conec system of 4 seemned unlikely, on ste-ric -runs mathy isne 15tsntioae fo h enln I grounds, an constant-erytallizing mixture but its pre-ence and nolicn-
because it would not le-ad directly to quinolilne 5. tration were shown by niur analysis utilizing thc 3-me-thyl

peak (b 2.56) of 14 and tilt ,econd peak of the mixture

at 6 2.46 which was assignable bv difference to til,-

(h -N+. 8-methyl group of the isoner 15. The ratio of the inomers

-PhI N 14:15 of 53.5:46.5 was strikingly cloe to that reported

"- - b , . for the hydrazoic acid convcrsion of 2-netti l-)-0fluorenol
Ph Ph PhCO Ph to the mixture of the 3- and 8-inetlylphenanthlridii,,-s

0 (12).
9 10 (n.,,I obain,d) Based on these results, the above Schmidt reaction is

best formulated as 11 - 12 - 13 - 14 + 15. Operation
In an analogous reaction Smith (9) converted o-phenyl- of a mechanism of type 9a would have led to 15 only;

benzophenone, containirg tile cis-a4-disubstituted chal- the first Smith mechanism (of tpe 9bc, disprovid for 4)
cone system, to 6 -phlnvlphenanthlridine, first proposing a would have led to isomer 14 only; Competition between

mechanism of type 9a which requires the sterically mechanisms seems most unlikely.
unlikely initial attack at a carbonyl group, and which is Convincing support for the assigned mechanism is it

exclidted in the cases of the chalcones. lie later (6) reaction of o-benzoplicnone with hydrogen bromidc to

suggestedt a prl-ferable leehaisnI which- is without the give 9-bromo-9-phenylfluorene which is hvdrolvzed to the

steric objection and which would account both for his fluorenol (13). In the case of the trans-dibenzoyltilb,ne

results and ours, namcly: cychdelydration to the 9- 4, concentrated sulfuric acid alone caused resiificatioill

successful conversions to the quinoline 5 required constanlt

Q Q C 3  Q Q cC3  presence of excess hydrazoic acid in the reaction mixture.
This suggests that the indenyl cation 16 is formed first and

Ph Ph _ + N is very reactive (it would le destabilized by tile 0-liitz(lv
PhP b H 2 group), but that it is converted through the hydroazide 17

to the quinoline 5, rapidly, in successful competition with

1 , 12 , c3q, resinification. It is noteworthy that tile bulky phwni armit
of the indenyl system of 17 migrates to nitrogen rather

N|'% than tile vinyl arm of the indenyl system or the pliyl

group, as woul be expected (cf. 6).

9 10 1 Io sC~

C) cO 3 Z COPh COPh

N -- Phf
h OA- I-, '-o Ph 16 tu-ide)

14 0 . -dI -I ' "
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It appK'ar, that the. e~senrt ia retlii ire ment fo i a -vtra!r Ph 0r
rea ctIiori i 1 4 th a I O %e tv ptis~ thn .ariutz-
stvrvlktune ,Nr~ten 18 *where thre cis coniguerrationr i ii, 'O) 7 PhJ§~ A) Q-

persistenit . w here ec'e izti on woul bI e favoreu. an d whe re Ph Ah)P
ant a-grou p (Y\) wo ini ducliie a liviiroazidtr con iguirat ion ri[ jH ~ P
favorabile to mnigra tio n of the i vin moiety. withI the 22 2324

S-group X) oiffer ig corn pl inivnrta rv b ut trv ,inrg e flrect. 11:,()
As we an ticipated, Ii iiiid t react ion condit ions did iudd r iA 1ee
convert a .3-diphenvlelialcone (18A) (14) into 2,3.4-tri-
phen~ Iquinoline (19). cis-a43-libronochlracone (18B) ytsiprmesobeuel
(15) .reacted similarly giving the known 3,4-dilrrono-2- The new quinolinesyteiprmeso ufl

phenvquinline 20) 16).although liniited in applicability (N9).

x Ph BrEXPERIMENTAL (20)

Q0 (r> CO > Ph Preparation of a-Phenvlcalcone ( 14,2b).

0 "Ph N Ph Cor r Ph Prlssoci- 1,..dibenzoylstyreie (3500. 20 minutes. 100
25 mm.) gave O-plrerylehalcorre in 45% yield. m.p. 87.890 [lit. 92*is 19 20(21)1. The Schimidt reaction, giving the aisilide (7a) was repeated

A.X1Ph jptrrrIsti with identical results.

M. X,Y Br 4-Benszoyl.2.3-diplienylquiioLire (5).
A 75 ml. chloroform solution of 8 g. of trans-dibenzo 'vlstilbene

(4) (22) and 7 nil. of 1.38 N Iiydrazoic acid in chloroform (0.01
Atti-inptls to prove the stnicture of 2,3,4-triphenivi- mnole) was warmed to 400. Under vigorous stirring 6 ml. of

of concentrated sulfuric acid was added dropwise over 30 minutes.quinoline (19) synthetically by condensaion ofanilire Upon tessation of evolution of nitrogen, pouring into ice water,
and henidihnzolin'thae. aile. Te iomer 1,,4- neutralizing with potassium hydroxide, and separation aiid evap-

triphlivs.oqrinolirie ('1I,, was synlthesized by condensing oration of solvent, the residual oil was crystallized from absolute
benzhvd-rvlaniine andi benuil; it proved to be different ethanol; 1.0 g. (53%); me.p. 130-132* (not hydrolyzed by hot
front quitioline 19. thereby supporting structure 19 by sodium hydroxide or sulfuric acid); X max: cm-1 1055 (C=O));
that difference. rn. (E) 237.5 (4t6,100), shoulders at 252, 262 (41,000, 32,000).

Anal. Calcil. for C2 8H 1 9 N0: C, 87.25; It, 4.97; N, 3.03,
Found: C, 87.07; 11, 5.20; N, 4.12.

It forms an unstable hydrochloride with ether-hydrogen chior.
Ph ide, and a picrate froni hot ethanol (m.p. 190-1920).

-- PhPh Action of Concentrated Sulfuric Acid-Chloroform Mixture on 4.
0 Ph Within one minute; deep red color developed. Quenching in

NH2  J ice gave an oil which nieither crystallized nor gave a crystalline
2 Ho, ON0 product when submitted to the above Schmidt reaction conditions,

1h HPh Tetraphenylfuran failed to react with hydrochloric acid under tihe
above conditions.

21
Debenzoylation of 4-Benz.oyl-2,3-diphenylquinoline (5) to 2.3.
Diphenylquinoline (6).

An intimate mixture of 2 g. of 5, 5 g. of powdered potaSsiuni
hydroxide and I mi. of water was heated until the water and an
oil had distilled. The oil (6) was extracted by ether, washed with

That the nirchaniiii of formation of 19 coniformedi to acid and thien base, isolated Iry evaporation of solvent, anid added
the general mechanism outlined above and involved for- to 20 nil. of saturated ethanolic picric acid (heated). The 6pierato
mation of an indenvl cation analogous to, but more stable' separated and was recrystallized from ethanol [yellow, 1.4 g.

(44%)I; nimp. 224-22150. Its ir spectrum was identical to that of ithan, 16, wa.. s.hown by treatment of the is-dsbiue sample of trip. 22:1.2250 (20ja) prepared from authenrtic 2.3.
ketones (1 8A andl 18B) with comncenmt rate . miIlii n ac id dilihenv ltnr roline I im.p. I1t90; made bv rlecarbo x, lit ion or 7
alone. Iiin h am' of 18A. ihater ari 4tianol quencic,~ (t141.
gave rrspr'utrvely' triphrmns lindnl (22A) and its ithouiv A"rml. CAI('(' for C2 7111 N 4 Ct7 C, 63.53: 11, 3.55. Fondr:~C. 0:1. t7. 11. 3.19.
analog_ (228) (17 )whle, ihe ~srhrsnriharirr (18B)
upion wate~ r pini-h gave-2lrmo3pren it'i u (24) 3.l'lierivlcinchophen (7) (11) anrd its Niethyl Ester, Amiide anrd

(18).Nitrile.
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1w lic 7 .,.. ppared k-i - I, [tI it 'ini-r (1) by rorlilin- To a 75 ml. el-of,,rm 'ohlhon '0 5 ir. (0. 12 iiiinoltr) 'if 111A
;sithol clx ,:.7'ciawi pota.o siiin arid IttIf!!, (11i l. of 0i.87\ N1 hNi.'i a'id Ili iilior- nm

I droxidel (2*0a)' X~ maxo: v In-' 1755 (C-O); inn. (c ) 2316, 3310 ii a, added urleosi~e with stirriog, (5,) Ili fill. of mi'olrjtII-"'
~I.0U. 1.20).sulttiric aucltl (over 10 notirs). Al Irr tdrliiui to rooto teilwiili".

'Fhe nrthNI e,r of 7 %,,1 i naue front it, aidu clitic ol 7 (lIcicili ll Iice. aid neiitralizatioin %ithil qiiiiis ,odliiri h% ilful

by. iietha Ii oli sllilull iiii-ili~l\ s( Irellix. I hour): vecrs .tai/v~sd ide. theilt- horofourmi soloiii was dried t(icr soiill siulftr ald
fro mthaol 51. o. . tOI 111; s nx; 171- (C 4)), evaporated. liecry~talliz;iion from all.oItitv t-thaiil --,st 1.75 g.

rim. (c ) 237. 238, 3132 3:,1 00,ii 25,7 11. 7.110). It did not rea-I (t3'"); o. p. I B91900; X max: rim1 (c ) 247. 29H, :335 17*h61111.
with plien llillitii Hli ethe-r ( toluene, refltx 3 houiir,). 14,660, 12,400O).

Anal. Calvd. for (:1l 31 7-,NO, : C. 81.40;, 11, 5.05; N, 4.13. A4nal. Calcd. for C,2 7 11 1 9 N: C, 90. 72; 11, 5.36; N, 3.92.
Found: C,301.70; It, 0.12 N, 4.58 Found: C, 90.6K It, 5.23; N, 4.311.

Tire amidle of 7 was prelaared iii a new way (95%) from 7-acid 1,3,4-Triphieniylisoquinolinie (21).
chloride ind .-oncent rateil ainmionioo lud ro\idc: in. p. 276-2780 A* xt itre ot 5 g. of benzhivdrviainn and 5.5 g. of beuizoos
(23a); v 1670 em-' ((>-10). 3170. 3310 ( Nil). was melted at I SO' 10 moinutes'). 'Addition of 20 mlt. of ineral

The nitrile (of 7 (231))) was prepared Ii a new wavy from tire oil, hecaltig at 28)0' (20 minutes), cooling, arid addition of to fil.
7-arrude by tihitspliorris jientoxide in tetrachloroethane (refliix of ether gave a solid which was crystallized from hexane; mp.
2 hours); top. I -54.1 55': v 2220) ern' (C:::N); X (ethan~ol) 246. 20a.22090.
345 full. e-' 31.3. 6.915; no reaction with phenylmnagnesim A nal. *Caled. for C- 7 11 qN: C. 90.72; 11, 5.36; N, 3.92.
bromide (ether, reflux 12 hours) or with phenyllithiumr (tohuctwe. Found: C, 90.50: 1I. 5.89; N, 3.76.
reflux 3 hours.). Schmidt Reaction oHl cis-o.g-lDibrotnochalconc (188).

3-4Pheii leinvlioplin N Ii Chloride. To 10 ml. of chloroform. 0.5 g, (1.IAtomoles) of 1881(15) arid
1.5 ml. of 1.03 N hydrazoic acid in chloroform, was added drop.

A solution of 10 g. of 7 in 40 nil. of thionyl chloride was wise with stirriniz. 1 ,.5 ml. of concentrated sulfuric acid. Aftr 2
refliixed for 12 houirs aind is aporated. Benz~ene extraction of thre hiours, quenching in ice, necutralization, separation. anid evaporation
residual oil, evaporation uinder reduced pressure anid crystalliza- of the nloroforto, gave a residue of- 2plieuiy.I ).4-dIibroznoqiiilie
lions of the residue from petroleuin hexane-betezene milxtture anid (20) (0.2 g.) which was recrystallized from ethanol; 0. 15 g. (3(V'.s ).
from isooctane gave 7 1i. of thle acid chloride (6074'c; m.p. 140- m.p. 148-149* (2 0 a); identified by ir comparison with an authentic
1420; Xi nix! cm 1n 1780 ((C-i)).

Anal. Caled. for C2 2 111 4 1NO: C, 76.85; It, 4.10. Found: sape16c).

C, 76.47; HI, 3,01. Action of Concentrated ,ulfuri-~ Acid on cis.aoi3-Dibromochlalconlc

0-Phertyl.1 I-oxo.-111I-infletio[ 1,2-c Iqluioline (8). (8)
A nixture of 4 g. of 18B and 10 ml. of concentrated sulfuric

To a mixture of 20) nl. of dtry bienzene and 0.0 g. of aluminum acid in 100 mi. of chloroform at 400 was stirred for 10 minutes.
chloride was added ilropvwise a 10 ml. benzene solution of 7.acid quenched in ice, arid neuitralized. Evaporation of combined arid
chloride. AXfter stirring for one hour, hydrolysis of the red solution dried chloroform eXtracts gave anr oil %,h)ich was plaed onf anr
with ice-hydrochloric acid anid crystallizations from absolute alumina column by dry betwene anid clited with hexane-bliec
ethanolocenzene mixture ai from glacial acetic acid gave orange itr;tisaesalaousofcaadrin18an1ti-
crystals; 0.55 g. (62:,), n.p. 239.2610; X max: cmi

1 1730 1.5tg.eof thiae elo-oange brciino3cisnaridinl 8 (24).Ow

(C=O); rim. (0265)(47,001.. 111.1130 [lit. I112-1110 (18t). Tis was identified liv
It was also obutained (1)upon reaction of the acid chlo~ride mnaysi (2a) mitr-niigpitan cmaio ih'

for 415 minutes with refluxitig ethereal phicnylniaguesiomi bromide anlss(-) itr n~igpii n rctprsnwt(recver ofacidchlrid I 7,' . smple synthesized from ll,0-iphen~ Ipropionie acid I nip. 149.)

Anal. Caled. for C2 2 1113 N0: C, 85.97; 1I, 4.26. Found: 1530 (11b,e)I throuigh dehydration to 3-phenvlindlaii-l-one Inmop.
C, 5.7 11,4. 7.73-760 ( 18d) I, broinatiou to (lie dibromide j m.p. 120.123'
C, 5.7; 1, 417.(18a) [, andi pyridinc fiehydrobromnination to 24 [mop. 111-1130

Preparation of 0,p.lDiplienylelalconec (18A)( I 4,2b). (18a)I.

Pyrolysis of cis-d iicniziwst ilbe te (1) at 3200 (20 minutes) and Synthesis of 3-MNethiyl.6-phenylphentatitridiie 14( 11)
rcrystallization from glacial acetic acid, gave 18A in 7111%' yie~ld, 2.Nitro-4-nuethyldiphenvi (h-P. 1.6 140.1420) ( I I) was reduced
m.p. 152-1530; X AX (a:I cot 1660 (C >). by treatment of a stirred riLxtiire of 27 g. (0. 12' niole). 2501 till.
Action of Concentrated Sulfuric Acid on &X-Dipheinychalconic of 957o. ethanol anid palladium on charcoal (300), with I5 til. of
(18A). hydrazine hydra ir. added dropwise o% er 30 mut i ile. A no0 I r 0. 1

While st irring, 5 ml. of ioniienitra ted si I fi i acidl was aidded g. of catalyst was added ithl refl x intg ( I hour). lilt rat ion. s

over 2 mintis to a -silitmion (if 12% of 18A in 50 til. of dry ing; with ethanol, anid concentration to 50 nil. arid adlidit ion sof 5o)
chloroform. I If,-ru oil oit imui atlter 5 miiuites weas quie-nhed %v ith till. of hot water, gave anl oil wlithl was distillid; 231 g. (4'ri
iii. lEs.ipor.iiini of It,,- . ]' itI Ins-il thilroforin extrai-ts bip. I 126i12800 (cf. 11). l'iamet t21g (111 il)iili
ati,1  

i r% tdt .l i . of Ili r. iiiha oit fri, us ati u ( reqmirulia- 2 oil mm 15 tiit. oIf pvridine imi 2:1 g. oIi hsi,i I i-hhi,ic (tWiu
qla~ .). :ji.e.Aip~i utr I-i 1 (22AI. nip. 123t.5-I30i.5" 20 hours), followed 1iv 75 mil, of Y% oim ti-irlioiiati andu

1241.1) 1 lit. 120" 171 1 \,,Ilwv run %,tll tiienimu fin ablute extracntioni with JIM itl. oit bicn/iene and i-saporit iii. I 2\-

,*thuuiiil I.. , Iit -, 1. ;ii jsl,i itom. t22B2): m~p 172- bmii/amiiio- -mictlin hIliplimtNs k 21 1!. (6i7'0, inip. 1111112 I - . I Ii.-

17.1.5 , 20.u1 [lit. 1 -2 17) 1. Cvclizatimm of 2 g. (7 mloles) by- 4 lilt. isf I1litIi'ploir5 s-iiio1,
2.1.1-I pl.ns I~iiuotni 19i( reflux. 8 hours), evaporation imiilir ri-iedu-e prr-tmv. ix iri- ttoii
2.3 1 Il iol'.111with 25 ml. (t beinz-iee evaporation. luiil]ss~ti.tiiu riu



It~i~r~itr ~ 01,ii)jb 1.5:- lu~i I,. I (i-I Il ui, IN .t.I l.l). (2) Ions li-- .sl-o-i . 'il'oood-ii 2.li6~ I(b Pi)

A AM I( fi. 1211, eirmumwbi) 2,-,, il~ i~ ,9. (i) 1,U. 1.i~ A. Ib* rbW. I fo% i I'l.1:- I 1A

l-li4ttizo% 1.54 (tbbh lo-b I b'wi\i. (31) l'rv,rut lotb ati'br: (a.) I owni 11 )it ob.. lt,-car.lIf t:erl,r.

otf hitailie,. 'ua, Iwuued fin a ActIl re'actor Ior 12 hou~brs at 170. A\ (ot k irapbia; (di) repoirtedi at . .S. Soubtheasterni tegiiiial
Coo)lng gave 1,0 g. (317%); the- priblit alter ripri .tillization trollsi Mcctii October. 146I 't loik.illr. Ky. .A bstract A39.
n hiexane arid ethianol had inup. 813.5.1M5; X in ax: (111-' I 678 (5a) It. E. Lutz and W. .1. Wel.tcad,.Jr.. J..In. Chem. Soc., 135.

( 'C C O).C ('0 II ,1 on 755 (I 163) ;tied referen~ces cited; (Iit R. E. Lutz. Ai I. V rLstead,
Anal.,O ai t7.0r Found: Jr.. It. G. B(as., andi J. I. D(ale. J. Org. Chem.. 27. 111i1 (1962).

C. 86.94; II, .l.(6) 
1b. A. S.SithI. 'bMoliecultar Rr arraii-aiibi ts,' 1'. Dci''b ao,

24p-folyl)biiinopieor ( 11). Ed., Wiley, New York, 1963, P'art I, p. .507.

A mixture of~ 27.0 gr. (0.1 mole) of t.Iheuzov(-5.(ptIoll). (7 a) J. HI. Boyer arid M. Sanders.1. . Org. Chem.. 26, 1644
cyclohiexerie aid 6.4 ,. (0,.2 mole) it sulfuir vsas (brated for I [our I 1'61); (h) cc. P. A. S. Sni th, J . 1'. Ho (rwitz, J. Am. them. Soc.,

at 20.-230' anid then for 2 hoors at 260'. lDistillatjeoi under 72, :1711113)50).

reduced pressure anid crvstallizatioii frm lie~aie id i 4.(815) Q) %W. Pflzfjtej'r. Prakt. Chem., 56. 283 (1897).

of 11. nip. 7i)-7; X relax: iii - 1(071 (C-O). (9) P. A. S. Smnith. 1. Alm. Chem. Soc.. 76. 4:31 (19)54).

ApgL ('alcd. for C. 0111 sO: C, 81.20; 11, 5.92. Fouled: (10) C. K. llradviber arid L.. J. Wsuiis ibid.. 68. 21-19 (19-16).

C, . 11; 11, .4P7. (11) E. Ritchie, j. Proc. RoY. .Sor. N. S. Wles,. 78. 169 (19451.
(12) C. L.. Arcus and E. A. Luoekeii, J. ( them. Soc., 1634 (1955).

The Schmidt Reaction oib 11. (13a) RIt. 8. G alt. J. 1). Loudoni and A. B. Di. Sloan. ibid.. 1388

This wvas carried out 0n 11 g. ((0,0294 inoic) in 80 ml. of stirred (1958); (b) C. K. (Iradier arid E. S. Smith, J. A4m. Chenie. Soc.,
concentrated sulfuric acid at 50' by' portionwise addition of 3 . 65, 84 ( 19413).
(0.046 mole) of sodium a/ibhe over 3 houbrrs, stirring for anl addi- (I 4a) F~. It, Japp arid F. Kljugenb J. Chem. Soc.. 57, 062
tional 12 hours, quenching in ice,. filtration of the precipitate, (189(h): (b) 1.). tjavidsoti.j. Org. Chem., 3. 3611 1938); (c) I.E.
solution of the precipitate iii 200 rill. of ether, extraction wtill; Lutz and D. W. BoN kin, Jr., iLid.. 22. 1279 (1967).
50 ml. portionis of 10'% lbvdrochlfe-.c acid, anid neustra lization with (15) C. IDufrasise, Alnn. Cint., 17, 133 (1922).
1it; sodium hydroxide. '[le resultinig orarnge oil (3 g.) was taken 1I

6 a) C. E. Kaslow anid S. J. Nix. Proc. Indiana A cad. ScL, 61,
up in hexane, placed onl a (60 g. florisil column, arid eluted with 121 ( 1952); (bi) C. E. Kaslow and W. R. Lawton, 1. .4 m. Chem.

8:92 ether-beoerie miixtiire u'sihl gave! 2.8 g. of 14-15 mixture, Soc., 72, 1723 (1950); (c) The identification of 29 %as carried
m.p. 1001130. Fractional cry-stallizations front hexane gave 9.0 g. out by It. IE. Johnson who repeated the original synthesis and
of pure 14, nip. 116-1 18'; identified hb' correct analysis (20a.), showed the identity of the two samples by mixture mneltingl point
spectral comparis.on, arid mixture m.p. with authentic 14 synthe- arid infrared spectra.
sized as above (It). [lie 1.9 g. of material from the comned (17) E.. 1'. Kohler, Am. Chemi.J., 40. 217 (19018).

filtrates fromt 14 was niot resolved by further ervstallizations anid (l8a) It. Weiss arid S. Luft, Alonatsh. Chem., 48. 337 (1928)1;
was a constant melting mixture-, mop. 97.1060; it showed gradual (bi) C. 1.iebernianin arid A. Hlartmrann, Her., 25, 21-25 ( 1 ltil2); (c)
rise ian melting point when mixed with increments of pure 14, and P. Vorlander, E. Rack anid WV. Leister, ibid., 56, 1131 ( 1923);

gave correct C, I1 analysis for C 20,l, 5 N. Its urnirspectruni showed (d) E.. P. Kohler, Ant. Chenm.J., 31, 6t9 (1904).
a 12 proton aromnatic niiiltiplet resemibling that of 15, and two (19) The attempt to use (lisa method tinder the U. S. Army

methyl singlets, one of 6 2.56 (14), arid thre oilier 6 2.46 which synthetic antircialarial program (WHAIR) to make 2.arvl-34halo.
represents (ire one possibile !atiturat isomner, namely, 8rniethyl. 4-cquinoeliiie arninoalcoliols, will be published shortly.
6-phienylphenanthrenc ( 15) (riot isolated pure). From (lie yield of (210) Melting points are corrected. Instruments: Infrared:
pure 14 isolated, arid thie amounts of the two isomers in the mix- Perkin-Elmer 137 or 3:37. potassium bromide pellet. Ultraviolet:
tures obtaiined (estimated from the intensities of the respective Perkin-Elmer 4000-A or Bleckman DK.2, 5 x 10)-5 .1 (ethanol).
nmr methyl peaks) the ratio of thfe isomers 14: 15 was 53.5:46.5. MR: Varian A-60, deuteriocliloroform (tetrarnetlivsilatie).

(a) Known compouird: analyzed correctly for C, 11 ± 0.1/.
Acknowledgment. (21) E.. P. Kohiler arid R. MI. Johnston, Am. Chiem. 1., 33. 41

Repetitious, of the Schruilt reaction on 188 and identification (1905).
of 20 were earriedh out by Richard E.. Johnson (16c,19). (22) R. E.. Lutz and W. J. Welstead, Jr., J. Org. Chi., 27,

2703(19f62).
(2:3) Ileyer and Co., 1)1(1'. (a) 26p7209; (Ib) 2118)243.

REFERENCES (24a) F. Weygarid, Ber., 00, 2 121) ( l1937); (if) V. Ilaulik and

A. Itianichi, ibid., 32, 22812 (I1199.).
(11) Suipportedl iii part Ib': (a) a eon rt ri with thre Off((ire of

Ordnrance k-ea~rp'l. t *. S. iiiut. (Ib) Grants 2.129, 5153 anid Received A pril 15. 1970 Chuarlittesville. Virginia 22901

Rep'1rinmted firun the.0 H~ IN AL OF 1IFTElIIOCYCLIC Cl IFN11ISTlRIY 7, 1051 (1971).



V. Part 7. A 2-Vinviog of 2-Aryl-4-quinoline
Ainoalcohocls. Basced on the 2 ,3-Trirnethv Ierie-
gtinoline Nucleus.

J1ournal of Medicinal Chemistry. 14, 1126. (1971)0.
Azitimttslarials. 8l. 2,3-dihydro-! lI-cyclopentalbi quinolinc-9-carboxylic Acid) 1,31)

If 21.6 g (0.1 mole) of 2 to 16.8 g (0.3 miole) of KOJI itt 125 mil of

5,7-Dicbiloro-2,3-diltitr-I-evcclopcnabiluinio- 1110) was added under stirring to 20 g (0.23.4 mole) of cyclopen-
tanonc in 150 mlof abs EtOJI. After reluxing (23 hr) and evapn

lin-9(adin-btvanintichy~mtino vauo the reidi w dissolved in 700) ml of 1120. Acidifica-
tion with AeOll gave 3; this was dissolved in KOII-H,0, repptd

J. M. SANSo:t," 1). P. CIFORD,' AND It. E. LUTZ* by AcOH, and washed stireessively with dil AcOll, 1110, and
vold EtOll: 2:3 g (8.';trip 272-274* dlee. Anal. (Ca

Dcparimcnt of Chemistry,, Cniz'ersitil of Virginia, I ,l,N 0,) C, 11, N. b
Chazrlottesville, Virginia 22.901 3-Potassiunt Salt (8).-A hot soln of 5 g of KOH in 20 mil of

abs EtOlI was added with stirring to a suspension of 21.9 g of
lRerccwrd Mayj 12, 1.1071 3 in 150 nil of warm EAOIL. Chilling, filteritng, arid washing v.-th

cold EtOll and. with 250 nil (if Et.~0 gave 21.47 g: unchanged at
'Fhe title compound (1) was synthesized to provide, 3230; ir (vn-1) 2975, 29304, 1580 (C- 0). Anal. .(C, 1 lI.

for antinahirial testing, aneape fa4qunln ChKNO,) C, 11, N.
an xanJ~l of 4-qinoine 3.Methyl ester (9) was prepd by C112N%-EttO ott 3; cr%,'std

amino alcohiol in which position 2 was blocked by thie front Etoll tiexane: top 177-17S*; ir (cm-1) 1720 (C O);
CH2 group of the rigid 2,3-I riniethylene rig.3 It was itnir aC)1) 8.30 (1 1l, douibletn, 7.30) (1 11, d), 4.13 (3 11, s),
hoped that this arranigement -wouldl prevenlt rapid bio- 3.31 (.1 11, triplet), 2.25 (2 11, qutintuplet). Anal. (C)4j111-

CJ,N0 2) C, U, N.
3-Amide (10) wvas prepd from 4 by~ act N113; crystd from

HO Eti-hexane; nip 285--2S7' dec; ir (crit) 3350, 3160, 1680.
NBu,2 ICI Anal. (C0311,1ClN 20) C, 11, N.

al /0 6,8-l)ichloro-bromoacetyl-2,3-trimethylenequinoline (6.-
I ~ ~ ~ uN C1C1 AC! olno (f 3ad hlrd,41was prepared from 13.S g of

5 N4 7311C1 by reaction with PCI 5 (1000, 30 mitn) and extg with dry

CI N.BH4t added (below 100, over 0.5 hr) to 5.61 g of dry C112N 2 in 700 ml

-COCHBr of Et2O (KBr pellets; H20 present at this point readily converts
4 throuigh .3 and C112NI to 9). After warming to room temp

6 (2 hr) 481. 11(r-1120 was added (stirring, 4(0 min). Thle Et,0
H~n layer was washed successively with 48% 1113r, 11,0, slid NaCI-

1120, dried (NMgS0 4), atid evapd in, tacuo. The residutal oil in
L-C0CHN 2] 700 nil of pectr ether (bp 65110*) was decolorized (c-har-

5 coal, reflux) and siccesstvely coned and cooled givintg C: re-

0 C00O II eN crystd (hexane), is) 125-1270 (still iniptre4; ir (cm -') :3090,
Cl Cl ' 30100, 2970, 2940, 1720; nmr (C1)Cl), 7.S0 (1Il1, d), 7.60 (111, d),

-0 - fCod 4.38 (2 11, a), 3.21 (4 11, overlappitng triplets), 2.37 (2 11, quits

Cl Cl (1) (a) This wsork was Supported by the U. S. Army Medical nesearch, and
2 Development Commoandt. Office of the Suirgeon General: C'ontract No, VA.2~ 40-193-MIJ-2Ji55 R. E. Lutr, Responsiblte Investigator. (hi) Contrnbti,,,

No. 9t34 if the Army Research PrO~rr on Malaria. (c) Presented in tart
At the ';oIthc&SL Itegio.1tlI Aeeting of tile American Chice,,al Society.

degradation,' anti, through lack of conjugation of the lticlio,t Va.. Nov 1969,. Athotract 255. (d4) Anonamlarjal tecsn,dt,-r

type involved in the 2-aryl series, would mlfiize o-Celyh Walter ltret Army lnstit,,teof Ileniarnli.

phototoxicity.t  (3) (a) Cf. reported atnti,,atarial properties oif lerivatives of .ijtltii 0

The syntliesis started from 5,7-diehloroisatin (2) and diene: (1,) At.S. Chad),,, X. K. Cliakravarti. and A. Siddu~oi. J. 3sn. Isdian

proceeetie by the classival route," nanmely, Pfitzingcr IO11-10OU5- 115) Chem. .4bntr.. 46, 4545 (1952).

condensation with cyclop)eltanone to 6,8-dichloro-2,3- (4) It. T. Witliatms, IDtoxication Mfechanisms," Wiley, New York, N.Y.
1959. p 655.

trimethylvnecinchoninic acid (3),' followed by diazo- (5) %V. E. Itnthe and 1). P. ,lactlibs. J. M'ed. Chem,., 11, 30 (1968).
inettivlat iof of thn' acid chltoride 4 to 5, hivd.robromina- (6) It. 1.. Li-t., al qi, J . A-,. Chem. Soc.. 66, 1813 i k1946).

iottto rtm keotte6. duc io 1w ~t 114 NtO to (7) cf. V. Q. Yen. N. 1'. lsot-lini. and N. 1), Xoonir, J. Org. Chem., 23,

thle uploxil e 7, : tid atiitokj w itll Hit.N Ti. i9) The ni .. iof T. S. Osd.ene. 11. it. Itissell, and L.. R)an.. J1. lf,d.
Biological Act ii y.Id -- 'a Trget vomnpolulld I proved ('he.i.. 10, 4:11 W 'i.7).

II ,,1rt ,,'L "as l,oer aItvarattis fijr np; (h) ir. l'crkon-

Fbcrahei ill tttll, tI,itlIitg iitvival t imte att a dosage of Ill'. t-r. -0,,". o til U 1t
1101 lFtrst aotopte e,,,tit ns of 4 ing I't i, ,pr, frost rated biv fa,,htv of:;201 itg, kg, andtt tr,'hlilg it ;it 6il t0tig,lskg, Use if ,IOCIs 5( -U, 10 l.) ., aIhI 0JIde 1.1

5A~i. ,ll.J. f)-( Ch,ft . 29. S1 t I )-,-A X1 4 ... gi il ..... ai o ,ttlg p' -
%-p ~tIt iln "i. of the. L.itir *SIiflntltiI iiunl 3 K Sailt B) ka.I .. ,~Ct

lieritnentl .S4efionit 1il ,11 , o.I -,, Vt)4) i.-n. - !.,1 3 - Me tie,r 9, b7')
(1ll Cf. I),. mmrllItaiilIt lli,; G.t IK. PROsawk. NI. Nt. Sollra.

6.l(.l)ichloro-2l.3-irimeth)lem'-cinchoninik Arid (5.7.lDichloro- J-z itmli.CI. I' ia. , al. r,,ll .. () Ii.a. ,454i ji
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6,8-Dichioro-4 -e poxyet hyI- 2,3.tr ime thy le nequi noli ne (7).-- ir ((era- ) 3:330 (s), 3110 (s) tNll.), 1(;,,s (C: - 0. Anral. (C '-

A soln of I g (0.026 mole) of Naill in 10 ml of 11,0 and 7 ml of I,,N.2) C, It.
2 N NaOll, was added dropwise over 10 min to a stirred sus- 4-Bromoacetyl-2.3-trimethylenequinoline.HBr (14).-CIIN7-
pension of 4.65 g (0.013 mole) of nearly pure 6 (above) in 50 nil Ett) with 3 gof 12 (,vernight) gave -rnnge cibes ,.f diazo ketone.
of MeOli. Stirring for an addl 1.5 hr, cooling for 15 min, filter- Treatment with 10 ml of 4?s' iiBr-l12 ) gave 14; cryld from
ing, and washing with MeOll gave 3.42 g (94.5'%) of 7 (mp 134- Et)! ; 2.1 g (70,); mp 20h* dec; ir (ca -

m) 1730 (C=()),
1390); recrystd from EhO-hexane, nip 144-145o; ir (tin

- 1
) 2500(NIl). Anal. (C,,I1,,BrNO) N.

260, 2980, 3100, none for C O; nmr (C)C(I,), 8.02 (1 11, d), Derivatives of 2.3-trimethylene-4.quinolones were made by
7.71 (111, d), 4.26 (1 II, m), 3.10 (5 If, mn),.2.17 (2 11, quintuplet). the action of the appropriate aniliie on ethyl cyclopentamrone-2-
Anal. (Ci4IIttClNO) C, II, N. carboxylate, cyeliziig it 250', and (rv.stn from Eta)li :Sb.i 15. (a)

5,7-Dichloro.2,3-dihydro-lJI-cyclopenta[bJquinoline-9.(a.di- 6,8 -C 2 , 26 ,, nmp "t)5-307 ° 
(b) cyclization by reffuxing PiA),

n-butylaminomethyi)methanol.IICI (1).-A suspension of 3.6 reerstd, mp 314-315 ° (lit.3b 3130 ) 
[Anal. (C12H9CI!NO. C, It,

g of Iin 12 ml of BuIN11 was stirred for 4.5 hr at 105-1100, N]; 16, 6,8-.Me 2, 60,, mp 326-3270 I..rial. (C,.lIiN() NJ;
monitoring disappearance of 7 (4 hr) by tlc (silica gei G, 1:1 Et.O- 17, 6-Me, 39 , mp 119 3220 Ianal. (("WnIluNO) C. HI; 18,
hexane). After evapn in ractio of Bu 2NII (60') the oil (5.1 g), 8-O.Me, 26%,, nip 212-213 ° 

!. nal. (C13 11!2NO 2 ) C, i, NI; 19,
dissolved in 150 ml of Et2 O, was treated with increments of S-CI, 21(,, mp 269-270' .Anal. (C,2 1I!,C1NO) C, 11, N]; 20,
EtO.IICI, each sufficient to give 0.2-0.4 g of I (each fraction 8-F, 15 , mp 292-293 ° 

I.nal. (ClH-I FNOmC, it, NI.
being washed with EtO). Fra'tions 1-4 contd decreasing anits 4-Bromo-2,3-trimethylenequinolines were prepd by ti'eating
of Bu,NII-IICI; and .5-8 were largely 1 (2.65 g). Repeated the quinolone3 

with POBr, at 120'; crystd from FtOH: 21
recrystn from EtOfl-Et0 gave 0.5 g, light tan, mp 160-162' (parent compd), 50%:,', nip 72-730 [A nal. (C,2IIoBrN), C, 11, NJ;
dec; ir (cm -

) 3410, 3220 (OH), 2960, 2940, 2880 (CIH), 2670, 22, 6,8-Me2, from 16, 69%" , mp 124-125' lanai. (C,H,BrN)
2620,2530 (NIIH). .1al. (Cnl,.,Ch2N 20*HCI)C, 1, N, Cl. C, HI.

Incidental and Preliminary Experiments. Attempts to r.Jd 4,6,8-Trichloro-2,3-trimethylenequinoline (23) was prepd by
2-PyLi and MeLi to the 2,3-trimethylenecinchoninic acids were retluxing POC1, on 15, crystd fron EtOfH, 80%, mp 160-
unsuccessful, presumably because of steene interference of the 1620. Anal. (C,2HCh3 N)(C, 11, N.
3-CII, grotp and/or the activity of the 2-CH 2 hydrogens (cf. Attempted preparation of 4-lithio-2,3-ftimethylenequinolines
ref 12). from 21 , ad 21 by BuLi and addns to 2-pyridaldehyde were

2,3-Trimethylenecinchoninic acid.HCI (11), pptd from Et.O, unsuecestsful, presumably because of the activities of the 2-Cl!,
mp 252-255' dee, was treated with PCI, (steam bath for 30 min, groups."
addn of C,11,, and reftox for 2 hr), giving a ppt presumed to be

(12) P. G. Campbell and P. C. Teague, J. Ame. Chem. Soc., 76, 1371the acid chloride IICI (12) (sublimed, 8%, nip 245' dec). (1t95).
2,3-Trimethylenecinchoninamide (13) wavs prepd from 12 by (13) D. K. Blount, W. It. Perkin, Jr., and S. G. P. Plant, J. Chem. Soc.,

treatment 110 l{mO-NIi; crystd from EtOH, mp 276-277*; 1975 (1929).
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V. Part 7. (Coatinued)

Antimalarials. ii. Vinylogs of Substituted 2-Arvl-4-quinoline
AminoalcohoLs. 3- (p-Chlorobenzylidine) -5,7 -dimethyl- 1,2-dihydro-lII-
cyclopenta[b]quinoline-9 and 2-p-Chlorostyryl-6,8-dimethyl-4-quino-
line (a-Di-n--butylaminoinethyl)methanols.

Manuscript. To be submitted to the Journal of Medicinal Chemistry.

By J. M. Sanderssand R. E. Lutz* (Supplements: by B. B. Corson, J.
Pociask, H. Koppel and J. Riedmaier,3 and by R. G. Bass and R. R.
Hirjibehdin'j.

Department of Chemistry, University of Virginia, Charlottesville,va.

Abstract. Syntheses were from 6,8-dimethyl-4-hydroxycarbostyril
by 3,3-dichlorination, dimethoxylation to the 3-ketal, hydrolysis
to the glyoxal acetal, Pfitzinger condensation with cyclopentanone
or acetone to the 2,3-trimethylene or 2-methylquinoline, condensa-
tion with 4-ClPhCHO at the 2-methylene or methyl group, hydrolysis
to the 4-quinaldeliydc, methylenation to the epoxide, and condensa-
tion with Bu2 NH, The first was curative against P. berghei in mice
at 40 mg/kg.

Since 6,8-dichloro-2,3-trimethylene-4-quinoline-( -di-n-butyl-
aminomethyl)-methanol (1)1 was moderately active against P. berghei
in mice and non-photoxic in animals, the p-chlorobenzylidine 6,8-
dimethyl analog 2 and the parent 2-p-chlorostyryl-4-quinoline
aminoalcohol 3 were synthesized for comparisons with the' highly
curative 2-aryl-4-quinolyl aminoalcohols of type 42' Compound 2
has a rigid tricyclic nucleus in which the quinoline moiety is
conjugated through the 2-vinyl group with the p-CilPh in a presumably-
trqis and relatively planar chalcone-like system where the 1,2-quino-
line C=N replaces the chalcone C=0; and 3 has the simple trans-
chalcone-like system planarized by resonance.

II H 2 NBu 2 TICl H CH 2 NBu 2  HO CH 2NBu 2 "Cl HO C11 2NEt 2 .'1Cl

WR 160991 WR WR 30090

CThemi sIrrv. In an attempted synthesis of the 5,7,4' -trichlora analog
ofp" -C!PhCIIO ascondensed atthe activ Clao of th £ ,3-trimethy- .

lne_ Marboxyiic ester (M3 9- 0), but th acid chloride on diazo-

methylation and hydrobrominationaa failed to give the bromokatone
and exhausted supplies of intermediates. The Ziegler synthesis :  of
.4-quiinaldehydes was then utilized, starting from 2,4-Mc.2 PhN{., rather
than the preferred 2 ,4-ClaPhNH.. because of the reported much bette'r

L ~yield1 of inte'r.c;'c ate 9 ( Ch,,:,, T ). ~ on , :> n .,:: 1:V.!','l ,I , .... .'t,.

.- 11



with 2,4-MQ2 PhNH2 and hydroiy~is of 5 gave malonamic acid 7. CyIcli-

zation to 6,8-dimethlyI-4-hydroxycarbostyryI (B), 1,.dco i I'fl

to 9,' dimethoxylation to the 3-ketal 10, and hydrolysis, gave glyoxal

acetal 11. Pfitzinger condensation with cyclopcfltfnofle to the 2,3-

trimethyloflequifline 12,. condensdlt-of at the 2-Gi 2 with 4-ClPhGHO,

hydrolysis to quinaldehyde 13, mothyleflatiofl 4 to thle epoxide 14,

and condensation with Bua2NH, gave atninoalcohol 2.

Scheme 1. c;ooll
___ ___ OH

C1 2 (COOEt) 2 + Me 2PhN11 2  M1 2 Me

Me 2 PhN1HCOCHI2 COOEt '5 Nh e -+

C11 2 (CONHiPl1Me 2 )2 7 8H

Mem. Me(ome) 2  ll(OMe) 2  GI1I0

0Me Me0 meA
0 000112--- 0 0 S ->Q-CH-CH12

10 11 12 115 0 2

The route to' the parent 2-vinylog of the 2-ary1-I-quinolilC

atinoalcohols, 2-(4-chlorbStyryl) analog 3, branched from Schemle

by condensati-on of 11 with acetone.

Scheme II. M n(OMe) 2  Clilo
II M Me e 21.Q- NHBu:2

Me2 O 
170 1

NaQEt 'N_

15 Me 1
16

AntimalarLal Activitv.5  The 2-p-chilorobenzildine-2,3-trim-tiylei,--

4-quinoline aminoalcohol 2 was active against P. berghci in mice at

10 mg/kg, cured 2*of 5 mice at 20 mg/kg, and was completely curative

at 40 mg/kg. It was mildly phototoxic Ln animvlis (MED, ip, mg/kcg: 100)).

Cosiein temaifl increases in antimalarial activity in

other series upon-replacing 6,8-Me2L by more effective pharmacophoric
groups,89 it would be of intere,3L to make andc est t'-1 6,8-Cl-, and CF3
analogs of 2, and representative cis isomArs Pd anCltrae

analogs. 
onr n auae

Syntheses of 2 ,3-TriiethyT01no romiud ad t 1priv n1

by cla. L r0UteS Wwero uadcer'tikon by Corson, Riedmaier,
Pociask and Koppel 8 to obtain a sample for Clinical trial. The last

step c0nd2nsntLOrl of amiLnoalcohol. 2 -0 with p-C1phcfIo (Schemne III)

gave onl1Y 3% Of 2, ossib~y becaus fsnit-iyo teaio

alcohol chain with its acti.ve 4-meuse oup.stviyO heaio
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Scheme Tr11 0 .-. /O Q-GO01I-. Q-CCg'l -. Q-(,C, e . Q--CU C-,',Br

.L. t 19 20 f. !

.L zCO Q;. -- i. C Ii(H I _pI p iI

Me r M3
-410 -

P1. P

Me ME, R Cl'Lh"C. 1 y-p

26to J(Viasitereomer pair) 1 0  (1.(v

(:931-13-H,,, 25u,, 2"m.LL' (bY CJio-HCJ)

Attempted synthesis of the 2-piperidyl analog of 2, via pyridylation
of 19 to 25, 7 hydrogenation to 26, and condensation with p-ClPhCHO, gave,
instead of the desired aminoalcohol, .an isomer which has now been shown
to be the oxazolidine 27, the cyclic azaketal of the secondary amino
alcohol 2 6 .

c fi ' 9 Possibly the azaketal group might serve protectively
in forced condensations at the 2-methylene group, o 6&
followed by the very facile acid-hydrolytic regeneration of the secondary
aminoalcohol grc up.5c

Proof of structure 27 rests on: (a) Total inactivity against P.
berahei in mice in contrast to total curativity of 2 at 40 mg/kg#

' 5'

(b) Facility at 25' of hydrolytic cleavage8 '9 of 2W2HCl to 26 and
p-CtPhCHO1 . (c) Absence of N-H and 0-H ir absorptivity at 3,400-3,500
cm' (KBr or C}{C1 3 )(shown by 2). (d) Lack of chalcone type uv absorp-

tivity above nm 350 (shown by 2). (e) Nmr spectra compatability with
27 as a pair of diastereomers'T (unseen by tlc): 6, CDCl 3 (or C8 D6 ),
5.70, 6.16, J8, Hz 26(30), I{-dd with al-equal peak intensities rather
than the 1:2 peak-intensity ratios calculated for each of the doublets
were they coupled (LACOON III, least squares fit simulation). D2 0

caused no D exchange required by 0-11 and D-H. (f) Chemical ionization

mass spectrum (D. F. Hunt'0 ): substituting Dn0 for H20 as reagent gas

failed to increase the molecular weight of the abundant M+1 ion (MqH
m/e 433, M+D m/e 434), thus excluding 0-H and N-H (spectrum compatible

Sntheses of 2 7 4-te t radroT
acr d ife-9- 0-N-p i'per idin oi. u i~l )iie t'ano1,5.7), a 2 ,3-ttr. m,. uv Ie_ -

quinolLae analog of 2, by Bass arid Hiijibehdin 1 was accomplished vin

Scheme IV in spite of evident steric interference with reactkaons of

groups at posi-tion- (paralleling SchemO I) (an antLalarial test

sample has not yet been obtained).

Schewe .V. C(040 CH(OMe) 2

Mc Me

e__ Me 75~ ~
Q1 Q.CI i 2 - & hi me

.,,.
-3- - " -. ..
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~~Expc ", i mo: to 1. i

Synthesis of 2 started with reaction of 2,4-dimethylaniline
and diethyl m'alonate (1:6 mixture, 190' until evolution of EtOH
ceased),ct3 mixturcs of 5 and 6 were obtained by pouring into MeOli
(chilling), concentrating in vaco (recovering diethyl malonate),
and extraction of the residue (boili.g Et:O). Recrystallization
(Et2O-hexene) gave ethyl N-(2,4-dimethyl phenyl)malonamate (5);
mp 102-1040 ; characterized by ir (crn'),6343, 5320, 1730, 1675;
anal. by nmr (CDCl3 ): 61.21 (t,3, J = 7.5 Hz), 2.30 (s,6), 3.49
js,2), 4.28 (q,2, J = 7.5 Hz), 7.08 (r,2), 7.81 (s,l), 9.15
(s, broad, 1). Two successive treatments of 5-6 mixture with
boiling 10% NaIICO 3 (6 hr), cooling and filtration, gave malonic
acid bis-2,4-dimethylanilide (6); mp 126-1640 (containing no 5,
tic, sjlica gel (-, EtOH); characterized by mass spectrum, m/e
310 (M-), 165, 149, 148, 122, 121 (base peak), 120, 106, 77 (this
should be convertible to 10 by A1Cl.).3c Acidification of NaEIC0 3

filtrates from 6 (uCI) precipitated N-(2,4-dimethylphenyl)malon-
amic acid (7); -recrystallized (EtU-1) (75$), mp 58-159 °; mass
spectrum, m/e 2J7 (N ), 163, 122, 121 (base peak), 120, 106, 91,
77, 44. Anal (C1 1H1 3 N0 3 ) C (calcd 65.76, found 65.0), H, N.

Preparation of 6,8-dimethyl-4-hwdroxtycarbostyryl - (8) was by
cyclization of 7 (PPA, I..", 4 br); recrystallized (DMF); mp 3550
dec (lit

3b 3 8 0 °y.

3,3-Dichloro-6 ,5 -cimc thvl-2 ,4-dionxo-l ,2,3_,4-tetrahvciroquinoline
(9). - A reluxing solution of 8 (12:2:3 dioxane-H2 O-conc HCI)
was treated dropwise with 60 ml of 30% H2 0 2 at a rate to main-
tain the exothermic reaction at 90-950 ; 9 precipitated. After
30 min (80-850), cooling and diluting (ice-H 0O), 9 was filtered,
washed (11:0) and dried (100', 20 hr); yellow, mp 217-2180 dec
(lit3b 215"); 6 1 from 7; recryst (THF-hexane), mp 222-223'
dec; mass spectrum, m/e 257 (M' base peak), 223, 189, 174, 158,
148, 130, 119, 104, 103, 92, 77. Anal. (C1 H9Cl 2 NO) C, H, N.

3,3-Dimethoxy-6,8-cimethvl-2,4-dioxo-1,2,3,4-tetrahvdroquino-
line (10). - Addition of a solution of 40 g of Na in NeOl
(6U0 ml) to 9 (202 g in MeOH, 500 ml, exothermic reaction) re-

fluxing (30 min) , quenching (ice-5i ICI) , filtration, and
washing (11O), gave 10; recryst (cOell,. yellow), mp 206-2080; nmr
(CDCl3 ), 6 2.10 (s,3T, 2.22 (s,3), 5.47 (s,6), 5.32 (s,l), 6.37
(s,2), 7.08 (s, broad, 1), 7.72 (s,l). Anal. (Cj.3H 5NO.4 ) C, 1t, N.

Diethoxy Analog of 1.0,- prepared from 9 by NaOl't; mp 191-192'
dec. Ana I . (CI JI 1JN0 4 ) C, Ii, N.

2-Ami no- 15,-dimvthyl phenyl ly,~t r L NiIthvlac, tl (c e ).- A
suspensLon of I') in L. L5 I. of 6s, .q Na0i1 was ref iu: Ud (1.25 hr),
cooled (10'), saturated with NaCl,^cxtracted portionwise with
1.6 1. of iEtrO, giving 11 (50"c from dimethylanilLne); bp 127-
128"/J.23 mim., Ninr (CDcl.j, 6 210 (S', 3), 2.22 (s , 3), 3.47
(s, 8), 5.32 (s, 1), 6.27 (s, b,-oad, 2), 7.18 (so 1), 7.32 (s, 1).
Anal. (CI.-.H[1 7 N(Oj: C, H1, N.
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5,7-i, nethv -9- (1 i me thoxyme thyl )-2,- dihd ro- 1H-cyc I opeta ,. )

quinoline (12). e L 30 A SolLItionl of Na (2.5 gjOcq 11 (29,3 g)
and cyclopentanone (15 g) was refluxed (17 hr) and quenched
(saturated NaCI). Et2O extraction, evaporation, and crystalli-
zations (hexanke) gave 12 (25.1 g, 70- , yellow), nip 78-80". Anal.
(C1 -H 2 1 NO2 ) C, 11, N.

3-(4-Chloropheny P-2-cvcloentenone,.3-3)prepared (21%) like the
phenyl analog's; sublimed (75'/0.3 rm/, up 96-980; mass spectrum,
m/e 192 (M_), 157, 149, 136, 12^3 (base peak), 128, 127; nmr
(CDC13 ); 6 2.60 (m,2), 3.25 (m,2), 6.59 (in,l), 7.55 (m,4). Anal.
(C1 1H9 C10) C, H. Attempted condensation with Il was unsuccessful.

3-(4-Chlorobenzv.idcene)-5,7-diietyl-2,6-dihydro-lH-cvc]openta
Cb]quinoline-9-aldehyde (1).ctbUc  A mixture of 12 (7.89 g),

pCIPhCHO (4.26 g), dry NaOAc (2.51 g), Na 2CO 3 (10.6 g) and Ac 2 O
(300 ml), was refluxed (17 hr), cooled, and hvdrolized (15% NaOH).
The precipitate was washed (11nO, Et 2O, 13-acetal, 9.76 g). A
mixture of an aliquot (5.67 g), CliCu 3 (250 ml) and 51 HCl
(50 ml) was stirred (i hr) [1:4 H2 0-THF dissolves 12 and may be
preferable.] Evapn of the CHC13 and Lt20 extracts gave 13(5.45 g
54% from 12), mp 233-235 dec; recrystallized (THF), mp 237-239o

dec; mass spectrum, in/e 347 (M+ , base peak), 346, 319, 318, 312.

Anal. (CaaH2 8 CINO) C, H, N.

3- (4-Chlorobenzvlidene)-5 7-dimethyl-2,3-dihydro-IH-cyclopent-
bjquinoline-9-ethvlcne Oxide 14C f "- To a mixture of THIF

(00 ml) d&,H(5.ZlL g of 54 mineral oil dispersion in DMSO,
100 ml, heated, 70') was added THF(cooling to
Me 3 SI (25 g in DMSO, 175 ml, over 3-5 min, *5), then THF (59 ml)
and 13 19 g suspended in THF'* (1.50 ml)]over 2-3 min (-5°). Stirring,
15 min at -5 ° and 1.25 hr at room temperature, j.uenching (H2 0
and saturated NaCl), extraction (Et2O, and 2:1 Et2O-THF), and
crystallization (Et2 O), gave 14 (4.57 g, 49 ), mp. 203-206 ° dec,
recrystallized (Et2O), yellow, mp 2'05-297" dec; mass spectrum,
361 (M, base peak), 345, 314, 343, 532, 318, 297, 2D6. Anal.
(C2 3 112 0 clNo) C, H1, N.

3-(4-Chlorobenzylidone)-5,7-dimcthyl--2 3-dihvdro-llI-cycIopenta-
[bgul nol ne-9- (1-d L -n-butv I a n inometh.l =methanol (2_).- A sus-
pension of [4 (5.32 g),n BuNi{ (7.5 g) was heated (under N.,
145-150 ° , 9 hr, LQ]th disappearance of 14 monitored by tlc (silica
gel C, T ~t-hexa:e). Removal of excess BuN}I (550/3 mm) and
crystallization (Et,;3-Tiw[) gave 3.6 g: recrystallized, yellow,
mp 156-155' dec; uv (LtOfl), nm (C x 1.0 ): 235 sh (1.70), 294
(28.6), 23) (2o.o), 350 sh (17.5), 364 (25.2), 38 (25.2). Anal.
(C 3 1 H3 9 CIN20) C, It, N.
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2 R ,8-Trimethylquinoline-4-a idehyde Die.z',,o. AcetaI ICf.'3 .-  A
soln of 1i1 (10.7 g) and Me 2CO (5 g) in abs EtOJ, ("u ml) was
added rapidly to a 50 ml EtOH soln of Na (0.85 g). Refluxing
(18 hr), quenching (aq NaCI), Et2 O extrn, vac evapn and chroma-
tography (Florisil, 500 g, elution by hex and 9:1, 3:1 and 2:1
hex-Et2 O),gave 15, 11.29 g, (96%), tic, single spot (silica gel-G,
eluent 4:1 hdx-Et20), bp 125-125.50/0.35 mm, colorless; nmr
(CDCl 3) 8 2o.3" (3H,s), 2 .S(SH,s), 2'. ,(5H,s), 3 .38(611,s) 5.9 (11i,s),

7.44(1H, broad s), 7.57(lH,s), 7.86(11, broad s) Anal. (C 1 HlgNo2 )
C, H, N.

2-'4-Chlorostyrvl)-6,8-dimethylquinoline-4-aldehvde (16).c A mix-

ture of 15 (12.7jg), p-CIPhCHO (7. ,g), anhyd NaOAc (9.8g), anhyd Na 2 CO 3
(l4g), and Ac 2O (500,inl),'was refluxed (18 hr) and quenched (ice-H 20-
K0I-NaCl). 16-Acetal was isolated by repeated extrd (THF) and hydro-
lyzed (THF-42 0-conc liCi, 500/150/25 ml, brief reflux). 16 was extrd
(THF, Et 20) and recryst (Et20-hex); 7.51g (506); recry-st, yellow, mp
167-169'; ir (KBr): 1700 cm 1; nmr (CDCI3 ), 6 2.50 (3H, s) 2.78
(SH, s), 7.12-7.65 (7H, m), 7.81 (IH, s), 8.47 (1H, broad sL, 10.14
(lINi, s). Anal. (C2oH16ClNO) C,H,N.

2-(4-Chlorostyryl)-6,8-dimethyl uinoline-,-ethylene Oxide (17).4 _

Prepared like 14; recryst (Et2 O), yellow, mp 141-142 ° . Anal. (C2 1H1 8
CINO), C,HN. Reaction with NHBu2 (140-i45 ° , 9 hr, under N2 ) was
shown tn be incomplete (by H. R..Munson) by tic; mass spectrum, m/e
464 (=J, 142 (CH2NHBu2 ).

2 -(4-Ch lorofstyr i0)-6 8 -dime thv lquino line -4 - ( -di -n -but vlaminome th_ Imethanol-HCi (3). - To NaH . Et0-Washed) in DMS0 (I0 mi, 70,

I hr), was added THF (50 ml), cooling to and maintaining below 0' .

TMISI (8' in DMSO(50 ml) was added slowly, then 16 (2.'g in THE),
stirr hng (250, 3 hr). After pouring into HO, extrn (Et2 O), drying
(Na2 SO 4 ), evapn, addn of NHBu2 (10 ml) to the residue (17), and
heating (1600, under N,, 18 hr), and vac evapn of excess NHBu2 , the
product was chroinatographed ( silica gel, EtOAc-CaI). 3-.HC was pptd
by Et 20-HCIl: l.'g (40%), mp 125-1300 (decomp, requiresvac drying).
Anal. C2 9 H 3 8 Cl 2 N2 O(C,H,N). Nmr, CI mass spectra: compatible.

Derivatives of 5,7-Dichloro-2,3-dihvdro-l1i-cyclopentd Eb ]quinolinc-9"
carboxylic Methvl Estex as intermediates for synthesis of
antimalarials

COOMe r)rCl 9

0 
r Q

H_ h I B

3- (,'-ht[orobenz ,'ldi e)S,7di ch]oro-2 ,S3-di hvdrocvc lopenta[h'qino] [iW-

9-carboxylic ,'ethy Ester (!!2),- A mixture of 2_ (29.6 g), 4-CII'hClO
(1.47 g), dry NaO-c (9 g) and Ac 2 O (200 ml),was refluxed (1.8 hr) and
quenched (ice-11O). Stirring (1.5 hr), bnsification (51, Koi),
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washing the precipitate k/HO, and Et 2O) and crystallization (CIIC 3 ),
gave_, 35 g (1,)', rec.rystallized (CHCI), yellow needles, mp

280-286 dec; mass spectrum, m/e 417 (M+ , base peak), 416, 402, 582,

358, 322, 298, 251, 161, 149, 144, 143, 126; 125. Anal. (C2 1H 14C1 3

NO2 ) C, H, N. A similar condensation with the oc-d of 7,9 was unsuc-
cessful. The acid of 40. A refluxing suspen_ of ester 40 (22 g)

in 400 ml of TIF (400 ml) to which was added 7.5 n, of KOH (T-- 200 ml

of H2 0), after 20 hr, was quenched (ice-H 2 0); and acidification

(concd IHCI), gave 20.9 g (98,), recrystd (H2O-THF), yellow, mp 297-

3000 dec. Anal. (C2 oH1 2Cl3 No 2 ) C, H, N.

Bromination of 39. A stirred suspension (12 g) and NaOAc (13.5 g)
in AcOH (100 ml, 50-700) was treated dropwise (3 hr) with Br_ (13 g

in 100 ml of.AcOH), and (after 1 hr) was quenched (ice-H 20), giving
10.5 g of i-42 mixture (separated by chromatographing, fluorisil,
elution wiLn texane and 9:1 hexane-C 6H6).

3,3-Dihromo-5,7-dichloro-2,3-dihydro-IH-cyclopenta [bjquinoline-9-
carboxylic Methyl Ester Qi) ; recrystallized (charcoal, Et2 ), M p

166-168". Anal. (C1 4HBr:Ce2 NO2 ) C, H, N.

3-Brorno-5,7-dichloro-IH-cyclopEinta [bjquinoline-9-carboxylic Acid
Methyl Ester (k2); insoluble in Et 2O; charcoaled (C6H6 , reflux);

0.29 g. recrystallized (C6H6 ), mp 165-170'. Anal. (Cl4H8BrCI2 NO2 )

C, H, N.

New Compounds by B. B. Corson, J. Riedmaier, J. Pociask and H.

oPpel, (mp) analyzed (C,H,N,Br,CI within ± 0.41) - 19,-C 1 5 N a

21(24-125o )C1 6H 1 7 NO, 22.HBr(195-196
0 dec.)C leH1 7 Br2 NO, 23(140-1410)

CGH17 NO, 24(67.5-69
0 )C2 4 H3 N2 0, 25(192.5-193.50 )C2 oH3 sNe O, 26

(221-225 0 )C-2 oH2 6 N2 0, 27 from 26 by p-ClPhCHO, 26/1 mIPy/pip, 80-95 ° ,
8 hr (148-1500)C 2 7H2 ,CIN2 O;nmrTCDCla)o7.5-7.8(m,6H), 6.16, 5.70

(dd IH, carbinol C-H, 2 diastei(mners), 4.82(bs,IH), 2.78, 22,7 (s,

3H each, CH3 ), 27.2HC1(dried, inmm, 2 hr, 220)Ca7 Ha9 ClN 2 O'2HC1(Cl,

Ci). 2 from 24 by p-CIPhCHO, 50/2mi Py/pip, 1000(l49.5 - 1 530). C3 1H3 9

CiNaO(yield 3%, yellow)(anal, nmr compatible).

5,7-Dimethyl-4- (p-chlorobenzilidine-i ,2,3,4-tetrahydroacridine-

9-(2-N-piperidinomethylmethanol (37), by R. G. Bass and -4. R.
Hirjibcdin (schemnelV). New compounds (mp) analyzed (C,H,NtO.4).-

28(74-75°)C 8 H12 3NO2 . 29(110-111, yellow)C 8 H17NO. 30(175-1770)

C2 3 H2 0CINO. 31(93-950JCiHi9NO. 32(171-172)C 24 H 2 2C1NO. 3(798-2O00)
C2 1H2 2 N2 0. 35T222-228

° )C28 H2 5ClN 2 0. 36(l58-160
° )C2 5N 2eCl2 NO2 .37

(2070)C_2 3 i33 ClN2 O. Ir, nmr and mass spectra were compatible with

28-57,11 but 33(mp 84-86e) did not analyze correctly.

Acknowledgements. A test sample of 2-(p-thlorostyryl) amino-
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reported (with permission8 ,1') on: synthesis of 27 and a second

synthesis of 2 by B. B. Corson, J. Riedmaier, J. Pociask and H. C.
Koppel. , Preparations Lab., Aldrich Chemical Co. , Milwaukee, Wiq..

axizd ;vuth, 0';is oF 5, b'ass and R. r. H.rj iLc, ,::. V r'iri.:
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"Antimalarials. 11." Caled Found
j. N. Sanders and R. E. Lutz f.

Compd No. formula C H N C H N

2 C3 1H39 CIN 20 75.82 8.00 5.70 75.64 8.14 5.64.

Cl, 7.22 7.07

7 C111113N03 63.76 6.32 6.76 64.98 6.41 6.75

9 C21 H 9Cl2N0j 51.19 3.51 5.43 51.35 3.66 5.29

10 C13HI5N04  62.64 6.07 5.62 62.84 6.14 5.40

10-diOEt C.5H19N04  64.96 6.90 5.05 64.77 6.95 4.96
analog

11 -C1 2 H1 7 N0 3  64.55 7.68 6.27 64.28 7.70 6.02

12 C1 7 HN2 N02  75.24 7.80 5.16 75.50 7.92 5.17

13 C2 2 H18 CiNO 75.97 5.21 4.03 75.82 5.22 5.80

14 C2 3 H2 oCINO 76.34 5.57 3.87 76.28 5.60 3.65

16 C2,H 4 C13N02 60.24 3.37 3.34 60.24 3.26 3.28

16-acid C2 0 H 1 2 C13 NO2 59.36 2.99 3.46 59.52 3.02 3.31

17 C1 4 HsBr 2 Cl2 NO2 37.04 2.00 3.09 37.21 1.97 3.08

18 C1411BrCl 2 NO2 45.08 2.16 3.76 45.13 2.15 3.78

38 C 1119CIO 68.58 4.71 --- 68.37 4.87 ---

19 C15HION02  75.44 7.80 5.71 73.46 7.85 5.86

20 C2 0 111 CIN0 74.65 5.01 4.35 74.63 5.22 4.17

21 C2 11118CIN0 75.11 5.40 4.17 71.11 5.31 4.01

by Corson, Riedmaier, Pociask, KoppeL.Compoundsl'ofScheme IV.

19 C1 5H115NO2  5.81 5.75
21 C 10 111 7 NO: 80.3 7.16 5.85 80.38 7.13 5.89

22 C 1 61117Br2NO 48.15 4.46 3.51 3.83 3.51 3.85
(Br,40.05 39.68)

23 CloH 17NO 80.3 7.16 5.85 79.90 7.43 5.45

24 Ce2 4H3 6N2 0 78.21 9.85 7.60 78.29 9.86 7.63

25 C2 oll 1 (N:0 79.44 6.00 9.27 80.OQ 6.13 9.26
26 C20112'N20 9.03 8.86
27 C2 7 II 2 9CINtO 74.89 6.75 6.47 74.99 6.65 6.45

27.211CI C2 7 1I2qCIN'0-2HC1I CI,Cl: 7 01, 14.02; 6.05, 14.7

By Bass and Il.irjibedinCoT.lpounds' 1 of Scheme V.
28 Cial1-3NOa 75.77 8.12 4.91 75.93 8.17 4.99

29 C 1011o7 0 80.30 7.16 5.85 80.09 7.24 5.74

30 C,311,,oCINO 76.34 5.57 3.87 76.07 5.61 3.71

31 C 1 7H1 ,NO 80.60 7.56 5.53 80.29 7.46 5.62

32 C2 4 Hl-,ClNO 76.69 5.90 3.73 76.53 5.95 3.62

34 C2 Z1 U,N 20 79.21 6.96 8.80 78.96 7.05 8.73

35 C,1 IZeC1N2 0 7.3.26 5.71 6.35 76.23 5.79 6.36

3- C2 51IcNClOZ 73.61 6.42 3.43 73.34 6.35 3.32

37 C,'l 3 2 IC1O"' 75.55 7.21 6.08 75.45 7.29) 5.85
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8. 2 ,3-Trrirnethlen.4-utiainoliie Aiini1 Alcohols ,-ihoo23dlvr- I
evclopcnta[b]quiino line- 9(-inhtlmioieh )ntl~to

J. NM. SNrwIMS, D). P. CIFF~ORD, AND It. H. LUTZ. Jbournal of.%Medicinal Chemistry, 14, 1126, (19711.
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Journial of Medicinal Chemistry, 16, 528 (1973).

10. 3 -Substituted -2 ary-4-quiloline Aminoalcohols.
H. R. Munson, Jr., R. E. Johnson, J. M. Sanders, C. J. Ohnmacht

and R. E. Lutz, Manuscript (p. 37), to be submitted to J. Med.

Chem.
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(This work was not financially supported by WRAIR, but was of

interest and possibly applicable in V. Part 6.)
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2. Antimalarials. 6- and 7-Chloro-a- (dialkylaminomethyl)4quifllifemethalls
American Chemical Society. 69, 1260 (1947).

By ROBERT B. LUTZ, joiiN F. CODINGTON~a AND NORMAN H. LEAKE 
2b

3. ATNTIMALARIALS. a-PHENYL-0-DIALI'YLAMINO0 ALCOHOLS'
JOURNAL OF ORGANIC CUEMdISTRY Vol. 12. No. 5. September, 1947

ROBERT E. LUTZ, RUFUS K. ALLISON,- GILBERT ASHBURN, PHILIP S.
BAILEY,'b.; M\ARION T. CLARK,2' 1OHN F. CODINGTON,td ADOLF J. DEINET,-
JAMES A. FREEK, ROBERT 1-I. JORDAN, NOR'MAN 11. LEAKE,2f TrLLIS A.
MARTIN, KENT C. .NICODEMNUS, RUSSELL J. ROWLETT, Ia," NEWTON
H. SHEARER, JR,2 J. DOYLE SMIITH,2- AND JAM\ES WV. WILSON, 11111. 1

4. Antimalarials. 2,5-Diphenvl-3-furvl Amaino Ketones anld Alcohols
A-neeican Cbecmicai Socicty. 70, 13,,9 (1948).

By ROBERT F. LUTZ AND RUSSELL J. RowL~rr, JR. 2

5. ANTIMNALAR1,kLS.) ALIPIHATIC AMINO KETONES AN-\D
ALCOhIOLS JOURNAL. OF ORGANIC CHEMSTY

Vol. 12. No. 6, November, 1947

ROBERT F. LUTZ AND) JAVMES It. WISN,1

6. -NTIMALARIALS.' SOME NEW LONG-CHAIN ALIPHATIC
DI-(AMINO ALCOHOLS) JtOURALO ORGANIC CHEMIRTRY

Vol. 12, No. 8, November. 1917

JAMES W. WILSON, 11I,2 ROBERT E. LUTZ, AN~D ROBERT 11. JORDAN

7. ANTIMALARIA[.S.' SOME PIPERAZINE I)ERIVATIES .,OURNA11LOFOROIANICCHEISRhY

TIC iERT E. LUTZ Am) NEWTON 11. SHEARER', Vol. 11. No. 6, November. 1947

8. Secondary and Tertiary Amino Ketones and Alcohols Derived from Desoxybenzoin
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a-(O-Hydroxyethylamino) Ketones'
journal of the Amoerican Chemnical Society, 70, 2015 (1948).

By ROBERT B. LUTZ, jAMEs A. FREEK 3a AND ROBERT S. MIURPIEylb

9. Substitute d-Amino Ketones and Alcohols Related to 4,4'-Dichlorobenzoin
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2
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I;V R4 il*kR 1 .1,"! ., 1~i[11.JURDAN,' ANt) W\LLIA'I L. TRcL r-



VIII. Lint of ""w Co-pp1ounds eubv:rLtt:ed to lBIR.-69-

A. 76 New Aminoalcohols for Antimalarial test and some of their

2-pyridyl ketones and alcohols.

List REL AB WRAIR Page No.

No. R R 4o. No. No. (Refs p6T)
HO 94-

2 8-Me 14 854 719 7552B

3 8-CF3  H 851 716 62175A

4 > 6-Me H 819 674 54406

5 6-Me 0 820 675 54407

6 8-Me 1 865 742 73897

7 8-Me 14 853 718 62177

8 6,8-Me2  H 866 743 73962

9 6,8-Me2  14 852 717 62176

10 8-CF3  P 8(7 744 73896
11 8- CF H 85 0 715 62174

12 " 6- a Me 82 707 6289A 94
lie 85i7 78, ~71 4

6,8-Mea 10 844 709
15 Q_-(iCO1C14,&uz "hQ 6,8-Me_2  ;4e 870 760 75261 158
16 Q-CHCHCJiz;l 4C1  6:8-Men i'e 871 79326 15G

17 6-F rIce 922 156
Il -e 45 17io 62,86 94

19 - 6-Me Me 807 662 54424 4

20 6-Me M?. 809 664 54426
21 8-Me Me- 856 733 73901

22 8-Me e- 858 735 73899
23 6,8-Me, 2 817 672 54401

24 6,8-Me2  M. 818 673 54405

25 6-OMe r1 821 676 54408
26 6-OMe Me. 822 677 54409

#For the first year of this project Dr, Alfred Burger and REL divided
personnel and research supervision while Dr. Burger administered sub-

mission of samples from both groups to WRAIR under AB numbers (REL

extended his personal file for his group using REL numbers). After REL

became sole Principal Investigator, compounds were then submitted under

RELnumbers. Thus, where two numbers are given, it is for an REL com-

pound which had been submitted during the first year to WR,\IP and
nii'exed t-.ere unrier AE nuater'.
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-7 -R R ' -7 o
27 .......... 1:. 6-F Me 8 9 2  1 q5112 84

28 8-CF3  lie 831 686 54418
29 8-CF 3  ct 832 687 54419

30 - W 8-Me Me 857 740 73891
31 r 8-Me C1 855 732 73892 9
32 6,8-Me 2  Cl. 868 745 73898
33 R' 8-CF3  Ci 849 714 62182

0 ,-

5. 6-Me C 1808 663 54425 84

55 6-Me Gl 810 665 54427
36 8-Me Ct,864 741.j 73895

37 o- 6,8-Me2  C1 829 684 1 54416

38 6,8-Me2  Ci. 830 685 54417
39 8-CF3  C1 827 682 54414

40 8-CF3  C 1 828 683 54415
41 8-CF3  F 688 54420 1

42 8-CF3  F 684 .54421 4

4() 140 8 -Me F 86G1 78 73893 9
44 6,8-Me2  F 848 713 62183
45 6-Ne OMe 843 708 62188
46 6,8-Me2  Oe 846 711 62185
47 8-CF3  ONe 847 712 62184

144

48 .... > 6-Me F 813 668 54403 8
49 6-Me F 1814 669 54400
50 8-Me F :862 739 73894

51 6,8-Me2  F '823 678 54401
52 6 I.-t ez F 824 679 54411

, 53 8-CF3  F 1834 6891

54 8-CF3  F 833 688
55 6-Me OMe 1815 670 i 54401

56 6-Me Oe !816 671 54402
57 8-Me ONe 1860 737 73903

58 8-Me Ome 1859 736 73900
59 6 8-Me, ONe 825 680 54412

60 6,8-Me' Oe 1826 681 54413

61 8-CF3  OMe 985 600 54422
62 8-CF3  ONe "836 691 54423

'I



-, -71-
63 j.A'1C3 B 7-CF3  14:4:258
6-4 A 8 -CF3  943 1214 7 5

65 A 7-CF3  976 159960
68-CF 3  923 L13250

67 8-CF 3 925 113L52

68 944 121476

Hc;69 10/VC1 935 ] 152zs Z69

70 19a 1 725 69053 192

71 7 H ,1 6-Me 750 7 5435
72 0 8-Me 721 73879
73 3 6,8-e 731 73872

74 6-Cl 748 75437
75 8-Cl
76 6F 936 117108
77 6,8-C12
78 8-F 937 117107
79 6-OMe 1727
80 6-CF3  972 i57309
81 7-CF3  969 155066
82 8-CF3  956 142490

83 6-OMe ,8-CF3  974 159314

84 H 1724 69055 19"

85 6-Me 749 75136

86 8-Me 1728 73883a
87 6,8-Me2  730 73887
88 6-Cl 747 75438

89 6-F 906 109935 15"

90 6-F 904 109936 11,
91 6-OMe 726 69049 19-"

92 6-OMe,8-CF3  977 159933 22

V V



-72- CAMI-72-

93 975 159933 217

94 979 159935 16
F

95 A A 6,8-Me 2  H 9 140090 235

96 4 " i' 6,8-Me_ 4-Cl 947 133090

97 /B tIU 2  B 6,8-CI 2 i H .954 142492

98 B 2HCI 7 -Cl 4-Cl 948 134482
913 8-CF3  H 955 142491

100 8-CF 3  4-Cl 951 136557
101 4-Cl 946 125432
102 8-phenyl 4-Cl 950 136230

1025 721 62179 32 s

104 _ 751 75252

105 -#-WIH fp MtA& 2 1 l 752 75253

106 __f -WQ 720 62178

107 .- cH 2cp - . 14 753 75254

10'o H 723 62181

109 NCI , 1- Ni 755 75256A

110 722 62180

1 t., 754 75235

i 15 --- CI, H %/ 2.758 75259

115 759 75260
71 ,3

| 3



-73- R X -73-

116 H 932 115726 369
117 6-Me 933 115226
118 6-Cl 934 115224

119 H 940 121472
120 O 6,8-Me2  945 122950
121 No6-Cl 965 148987
122 6,8-C1 2  970 157308

123 6,8-ci, 97) 158284

124 H 931 115225
125 ,4Q 0 6-Me 930 115224
126 6,8-Me2  939 117110

127 6-Cl 938 117109

128 H 928 115222
129 6-Me 929 115223

X
130 :.Hc1-- -> H Br 941 121473 ,/
131 a- - - ---7:1  6,8-C12  Cl 952 140089
132 c 6,8-CIl., F 966 149105
133 6,8-Me2  OMe 971 157307 +3

134 949 135616"

135 9s 160991 61"

136 98( 02/-I0 9



-74- Co "-74 -
COOH B. Supplemental List. Earlier-stage intermediates

and incidental compoundsR RI

6-Me Ne 841 696 54439 104

2 Q-Coo- 6-Me Me 804 659 54432
3 Q-Coa 4. 6-Me Me 806 661 54434
4 R-CocW,),B, 6-Me Me 885 95105

5 k- COO 14 8-Me Me 881 95102
6 6,8-Me2  Me 891 95111
7 6-F Me 8r6 95106
8 6-OMe Me 876 95097
9 6-Me Cl 800 655 54428

10 Q<00-Ef 6-Me CI 801 656 54429
11 qcoMe 6-Me CI 812 667 54436

12 Q-o*1 8-Me Cl 883 15103
13 I 6,8-Me2  CL 838 693 50482B
14 6-F CI 887 95107 104

15 6-OMe Cl 882 54353
16 6-Me F 874 95095 104

17 q-COP-e 6-Me F 811 666 54435
18 8-Me F 889 100925
196,8-Me 2  F 875 95096
20 6-F F 894 95114
21 6-OMe F 884 95104
22 . 6-Me OMe 802 657 54430

23 Q"ft 6-Me OMe 803 658 54431
24 q- co e 6-Me Oe 805 660 54433 15c-
25 ea_"c*M., 6-Me OMe 890 95110

26 ,.C0.I  8-Me OMe 888 95108
27 $ 6,8-Me2  Oie 837 692 54437

28 Z-CoMe 6,8-Me 2  O~e 893 95113
29 ,-COG. 6-OMe OMe 879 95099 ,,
30 j 8-CF3  H 880 95101

1 8-CF, Me 877 95098
32 8-CF 3  CI 839 694 45852B
33 8-CF3  F 840 695 54438
34 1 8-CF3  OMe 878 95100

R X R
35- - - H Br H 941 96685 J:,',

36 H Cl H 1 942 1474
37 7-Cl Cl Cl 959 147046
38 6,8-C0i Cl Cl 958 147046
39 6,8-Cl2 F Cl 978 15961
40 H NH2 H 873 95094

41 M e
983 160987

Ale)



R--4 R2 - 3  -75-

42 7 I-Br H 91.3 1099301 158-c ' * 
7 

-c o

43 Q-COOEt 7-Br H 921 109929

44 7-Cl H 919 061942

45 7-Cl 2-COOH 920 109221

46 6,8-C1 2  Cl 927 115221

47 7-F H 918 109933

48 7-CF3  H 916 109923

49 7-CF3  2-COOH 915 109922

50 8-CF 3  H 917 109920
5o0A -cr.3 ?.-COO

51 A 6,8-C1 2  963 148986 27s

52 B 6,8-Me2  962 50045

53 ,3 6-OMe 964 67704

54 B 8-CF3  960 85308
55 B 8-CF3 (4-OH forj 926 85308

56 B 8-pher.yl 961 148985

57 981 159935 27

58 0 980 159934

A~me

59 mp 183-185 °  968 153180

60 mp 258-260
° 967 153179



-76- -76-

IX. Distribution List

Copies (4) Commander
U. S. Army Medical Research
Development Command
ATTN: SGRD-IDS
Washington, DC 20314

(16) Director
Walter Reed Army Institute of Research
ATTN: Division of Medicinal Chemistry
Washington, DC 20012

(12) Defense Documentation Center

ATTN: DDCIR
Cameron Station
Alexandria, VA 22314

(1) Commanding Officer

U.S. Army Combat Development Command
Medical Service Agency
Brooke Army Medical Center
Fort Sam Houston, TX 78234



-777-
secuRtry CL A!%(FCATION Of THIS P AGE (Xharn LIge Ente,.c)

REPORT DOCUMENTAT ION PAGE RFDISFcroks

1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RE.CIPIENT'S CATALOG NUMBDER

4. TTLE and uttilo)S. TYPE OF REPORT & PERIC.D COVEkED

Final Report
QUINOLINEMETIIANOL ANTIMALA.RIALS a196Ot97

6. PERFORMING ORG. REPORT NUMBER

7. AtJTNOR(s) S. CONTRACT Oil GRANT NUMBER(&)

Robert E. Lutz DA-49-193-MD-2955 F
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK

Uiversity of Virginia, Chemistry Dept. AREA & WORK UNIT NUMBERS

McCormick Road, Charlottesville, VA
22901 _____________

I I. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

-1974
13. NUMBER OF PAGES

____ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ 79
14. MONITORING AGENCY NAME & ADDRESSOif differsrt from :ontrolling Office) IS. SECURITY CLASS. (of thie report)

U.S. Army Medical Research and Develop- ucasfe
mentCommndOffice of the Surgeon________

1Sa. DECL ASSI FICATION/ DOWNGRADINGGeneral, Washington, D.C. 20315 SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

None

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, If different from Report)

IS. SUPPLEMENTARY NOTES
None

19. KEY WORDS (Continue on revre side it necessary and identify by block number)

3-Quinolinemethanols Antiinalarials
4-Quinolinemethanols Phototoxicity
2-Aryl-4-quinolinemethanols Pfitzinger synthesis
6-Benzothiazole aminoalcohols Cinchopens (Cont. on back)

20. ABSTRACT (Continue ort reverse aid* It r..cesaary, and Identify by block number)

Seventysix new aminoalcohols, chiefly of the 4-quinoline
type, were synthesized, following older leads and in exploration
of new onesthoping to eliminate phototoxicity. However, the
highly curative compound WR 30090 made during World War II by the
Virginia group, despite severe phototoxicity in animals, proved
highly successful as prophylactic and cure for several strains

(Cont. on back)

DD M 73 1473 EDITION OF I NOV 65 IS OSSOLIETIE

SECURITY CLASE.IFICATION OF THIS PAGE (WFP,., [)&to Entered)



' , SZCURITY'CLASSIFICATION Oic THIS PAGE(WMPat* fa t niarad)
.. I - . k

t )~ ,.'!-Z-Trifluromethyl- uinoineenns~

f: : i-N-ifclromethln4uinolinemetanlsr

" '2 3-Trimethylene-4-quinolinemethaniols *

1; 2-Dihydro-lH-4-cyclopenta b ]qu inoline-9'-Methanol;" .. *l

A>A3-(4-Chlo'robenzylidine)-I 2-etc..;,,,
Noe~ nthe,"above, aminoalcohols may be substituted for

4 ~ ~ ~~,''ethanols'* ,
20:. (C8r tinued~ ) ':' 4<'-.7, ' ~>w{i .

!'1 of P. .falcipaium in man, with phototoxicityj'nConseqtential.;

*(1) .Nineteen new 2-ary1-4-quinolin'e aminoalcchols'rproved
highly a c tive' an d c u ative-against'.P' bergh' i 'but- wvere -photo toxic
in animals., ,. ,I

(2)-Ten 2-CF3 derivatives,showed mo'derate antimalarial
activities; and f our 6,8-hsC 3 aaoswr highly curative and

.non-phototoxic.; The 2,8-his-CF3 compound proved highly success-
* ful in man.'..

(3) Shifting the aminoalcohol chain from quinoline position-
to 3 was ineffective in eight compounds without a 2-rl

(4) Twelve 6-benzothiazole aminoalcohols proved ineffective.
(5) Twelve 4-quinoline aminoalcohols carrying 2-p-substi-

* tuted-phenoxy or 2-(iN-pCl-anilino), where nuclear through-conju-
* gation is interrupted by the heteroelement, were curative but,

phototoxic in animals. . "

or(6) Four 2-aryl-quinoline aminoalcohols carrying Cl, Br, F,
OMe in the 3-position (to sterical interfere with the

n'uclear planarity and through -c onj uga tion),, showed high curativity
but were phototoxic.

(7) The 6,8-dichloro-4-quinoline'aminoalcohol with a 2,3-
Atrimethylene fused ring proved to be moderately active and non-

phototoxic. The 6,8-Me2 analog with pClPhCH=, at the 2-CH2 group,
is a 2-vinylog of the 2-aryl-4-quinoline aminoalcohols, and it

A carries the p-chlorostyryl group at the quinoline position-? and
extruding as a part of the rigid 2,3-tricarbon fused ring. This
was highly curative in spite of the relatively poor auxopharmo-

L. cophoric quality of the S,8-dimethyls. It was non-phototoxic in
animals. L

The supposed alpha-piperidyl analog (Corson, Aldrich Chemn.
Co.) made through a last step condensation of thle secondary-
amino alcohol with pClPhCHQ, is now shown to be the oxazolidine.

SCCuRITY CLASSIVICA11ON or TMIS PAGL(47A 11ftA A~~



I


