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SYNTHESIS OF IMPROVED ANTILEISHMANIAL AND ANTITRYPANOSOMAL DRUGS 

TREATMENT AND PROPHYLAXIS 

1. INTRODUCTION AND BACKGROUND 

Work performed under prior contract (1) will be reviewed first 
in general terms, followed by the approach taken under the current 
contract (2,3,4,5). Both contracts were targeted toward the two title 
parasites. 

1.1 Prior Contract Work 

Under the six and one-half year prior contract (1), a total of 
56 target candidate drugs were submitted in several structural 
categories:  15 analogs of the active leishmaniacide WR 6026, 
8-[(6-diethylaminohexyl)amino]-6-methoxy-i4-methylquincline, three 
7-aminoquinolines, two 3-aminoquinolines, one H-amino-2,6- 
disubstituted-pyridine, 20 aryl/heterocyclic bis(araidoximes) and 
bisCanudines), four clinical bis(amidines) together with the four 
corresponding bisCamidoxime) analogs and HOE 668 to include six 
structural modifications. 

Promising new leads against L. donovani were obtained in 
the 8-aminoquinolines series by some 15 modifications of the basic 
WR 6026 structure, largely by incorporating additional methoxy groups 
in the 2- and/or S-position, as well as various side chain 
modifications. Significant reductions in toxicity were achieved in a 
number of instances while retaining a high degree of activity; none 
were as active as WR 6026, however. 

Another successful result was the acquisition of new candidate 
trypanosomiacides with a high degree of activity against T. 
rhodesiense. The drugs are effective when administered both P0 as 
well as SC and possess excellent toxicity characteristics. For 
example, 2,6-bis(H-amidoximinophenyl)-4-methylpyridinet WR 2ii8,936, is 
active at 0.83 mg/kg, both PO and SC, with a minimum toxic dose of 421 
mg/kg or higher. On the other hand, no compounds active against the 
refractory T. cruzi, "Chagas disease", indigenous to Soutn and Central 
America, were found and more attention was directed to this problem 
under the current contract. 

1.2 Work Under the Current Contract 

Work under the current contract, initiated September 1, 1984, 
represents a continuation and extension of work performed under the 
prior contract. The structures of all 46 compounds prepared to-date 
under the 45 month current contract are shown in Figure 1. 



In the first year, nine compounds were prepared (2). Seven of 
these represented a continuation of prior phases of work: four 
modifications of the 8-atninoquinoline leishmaniacide, WR 6026, two new 
bisUmidoximes) and one new bis(amidine) as candidate tryanosomicides, 
and one bis(pyridylhydrazide) as a candidate leishmaniacide (6). 

Also, in the first year, a new effort was initiated against 
forms of the refractory(jrrypanosoma cruzi.} Thus McCabe and co-workers 
at Stanford University (7) stated that "Chagas disease, caused by 
infections of T. cruzi, affects millions of people in Central and 
South America and, at present, no chemotherapeutic agent has been 
accepted as completely effective for its treatment." Our literature 
search revealed a 1982 paper (Ba) and related patents (8b,8c) by a 
grot )> of workers at Wellcome Research Laboratories in England who 
deserved a se^'es of 1,1-bis(aryl)-3-dimethylaminomethylethylenes 
which wer- „oive orally in mice against a Peruvian strain of T. cruzi. 
As a result, the first example of new congeners of the Wellcome 
compounds were prepared. 

In the second year 11 of the 13 compounds were Wellcome-type 
compounds and the other two candidate drugs were candidate 
leishmaniacides (new 8-aminoquinolines). 

In the third year, the first 12 of the IM submissions were 
related to the Wellcome structures. No additional examples of these 
were planned and the balance of the contract work was targeted against 
strains of leishmaniasis, including the two 8-aminoquinolines 
submitted at the end of the third year. 

In the fourth and final year of the contract, the work was 
targeted against strains of leishmaniasis as suggested by the COR, 
Dr. Robert R. Engle. In the current year ten 8-aminoquinoline 
derivatives were submitted. These compounds are potential metabolites 
of WR 6026, the most active leishmaniacide, based on work pioneered by 
WRAIR scientists (J.D. Berman, A.D. Theohariaes and others, see 
Section 2.3). 



FIGURE NO. 1 

COMPOUNDS PREPARED UNDER THE CURRENT CONTRACT 

R    CH, 

CH,0 

(1 September 198A -  31 August  1985) 
Year No.   1  (9) 

CH3O          CH3 

CH2COOH                                        CH3O NV((X^SS^
S
S 

Hoc-cooH                                    TC^TCyl 
CH2COOH                                                      ^V^XN^ 

•HCl 

^R 

,-13 CH3-N(CH2)6N(C2H5)2 NH(CH2)6NH- 

SNL-109, R = H, 10.g, DJD-06-AA. WR 25390A    SNL-112, R = H, 11 g, DJD-06-99, WR 25A391 

SNL-111, R = OCH3, 12 g, DJD-06-81, WR 254238 SNL-114, R = OCH3, DJD-06-126, WR 25A589 

H2NC ^^N/\cH=CH 

NOH 

.2CH3SO3H W 
NH- 

SNL-110,   9 g,  DJD-06-59A,  WR 25A019 

RN 

SNL-113,   7  g,  AM-OA-12, WR 25A588 

J-&-^3/-~^ \ 

Mil HCCO,H 

• 2 

NH, HCCO,H 

SNL-115,  R - OH,   10 g,  DJD-06-13A, WR 25A6A2 

SNL-116,  R = H,  A.5 g,  DJD-06-152, WR 25A731 

CH '0^Q>-0^2\ .NOH 

C=C       ^NH, 

HC-C02H 

■1 
HC-CO,H 

\ H 

SNL-117,  A.5 g,  AM-OA-20,  WR 25A729 

Continued 
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FIGURE lt Continued 

(1 September 1985 to 30 August 1986) 

Year No. 2 (13) 

CH,0 

IOIO] 
NR CH2-C02H 

HN(CH2)6-a -I 
NNH2        CH2-C02H 

SNL-118,  R = OH,  5 g,  KW-08-118,  WF 25A959 

SNL-119,  R = H,   6 g,  KW-08-211B,  WR 25A985 

-CH, 
C=C-CH2-N -HCl 

H CH3 

SNL-120,   A.5 g, DJD-06-210, WR 255426 

11 



FIGURE 1. Continued 

Year No.   2 (Continued) 

;NOH      HC-CO,H 

\ NH,       HC-CO,H 

SNL-121,   5 g, AM-04-28, WR 255566 

DWQ 
CF, 

OF 
^/ 

HC-C02H 
=CHCH2N(CH3)2   •   || 

HC-CO,H 

SNL-122,   7.5 g, DJD-06-268,  WR 255593 

VV^/ X      /     C=CHCH2NH2   •   || 
 ' HC-CO,H 

C*3 CF-, 
^ 

SNL-123,   10 g, DJD-06-270,  WR 255594 

\ 

NOH    HC-C02H 
•   II 

NH:    HC-C02H 

HC-C02H 
P*CHCH2N(CH3)2  •   || 

HC-CO,H 

SNL-12A,  5 g,  RK-0A-15A, WR 255595 SNL-125,   A.5 g.  DJD-06-288, WR 25566A 

Continued 
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FIGURE 1. Continued 

Year No. 2 (Continued) 

CH3KQX       HC-CO2H      
ch's--@\   r  Y02

* 
\CHCH2NH2   •   || )=<    C=CH-C-NH2   •   || 

HC-CO,H 

I CM-^O/ HC"C0!H CH'S-<§/ 
I SNL-126, 4 g, DJD-06-293, WR 255665      SNL-127, 4 g, DJD-06-295, WR 255662 

> ' y '  C=CH-( 

Br--<(  ])-e-U  IX    NOH    HC.C02H 

_  C=CH-C-NH2  • || 

d -{Q/        
HC'COiH 

SNL-128, 7.5 g, DJD-07-27, WR 255784 

Br-\0/ ^OX HC'CO2H 
> ' ^ '     C=C-CH2N(CH3)2     •   || 

d-Zo/ i 

SNL-129,  6.5 g, DJD-07-32, WR 255810 

 '         C=CHCH2NMe2   •    || 

Cl 

SNL-130, 4.5 g, DJD-07-44, WR 255931 

Wellcome Research Laboratories 353C 

(As Tartrate salt) 
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FIGURE 1. Continued 

September 1.   1986 to 31 August 1987 

Year No.   3 (1A) 

HC-C0,H 
j .     C=CH-C-NH2   • 

HC-CO,H 

SNL-131,   4.5 g,  DJD-07-51,  WR 255934 

CH2N 
/ NR 

CH 

HC-C02H 

•P 
HC-C0,H 

OCH, 

SNL-132,  R = CH3,  5 g,  DJD-07-65, WR 256122 

SNL-133,  R = H,   5.8 g,  DJD-07-66, WR 256123 

CF, 

hx ß/Vi^ 
^CHJNHJ HC-C02H 

HC-C02H 

CF3 CF, 

SNL-134, 3.5 g, DJD-07-89, WR 256541 
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FIGURE 1.  Continued 
Year No.  3 (Continued) 

HC-C02H 
•P 
HC-C02H 

SNL-35, R = CH3, 6.5 g, DJD-07-9A, WR 256539 

SNL-136, R = H. 4.5 g, DJD-07-97, WR 2565A0 

C=C 
/ 

\ 

CH2N(CH3)2 

H 

HC-C02H 

HC-C02H 

SNL-137, Isomer A, 4.5 g, DJD-07-107, WR 256599 

SNL-138, Isomer B, 8.5 g, DJD-07-107A, WR 256600 

NOH 

C-NH2 
_/     HC-C02H 

H   HC-C0,H 

SNL-139, 10 g, DJD-07-117, WR 256782 
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FIGURE 1. Continued 

Year No. 3 (Continued) 

H.CO-<g)/ 

CH2CHjNH2    HC-C02H 

HO 

SNL-1A0, 3.5 g,  DJD-07-118, WR 256780 

HC-C02H 

['co-&*-^3\ /R      HCCOjH 
__      C=CHCH2N •   H 

H.CO^Q)/ K      HCC0'H 

SNL-1A1, R = CHa,  6 g,  DJD-07-123, WR 256781 

SNL-142, R = H,  5 g,  DJD-07-128, WR 256779 

CH3O CHj 
CH,0 

•0.5 
HjCCOjH 

H,CCO,H 
'OCHa 

HNCH(CH2)3NH2 
CHa 

SNL-U3,  5.5 g,  DJD-07-153, WR 257305 

I2\J^\J7I 

CH3O 

2HC1 

HN(CH2) 

SNL-14A,  5 g,  DJD-07-161, WR 257566 
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FIGURE 1. Continued 

September 1. 1987 to August 15. 1988* 

Year No. A (10) 

2HC1 

SNL 145, 3.5 g, DJD-07-2U, WR 257680 

SNL 1A6, 10.3 g, DJD-07-203, WR 257683 

CH20H 

H,C0> 

[oTo. ■2HC1 

N- 

HN(CH2)6N(C2H5)2 

Metabolite of WR 6026 

SNL U7, 6.0 g, DJD-07-239, WR 25AA21 

*Work completed June 30, 1988 
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Year No.  A (Continued) 

September 1.   1987 to August 15.  1988 

H3CO 

SNL 148, 7.0 g, DJD-07-248, WR 257767 

0 

CH 

H,CC 

[jOC-^V-OCH, 

QXQ ■2HC1 

HN(CH2)6N(C2H5)2 

SNL 149, 3.8 g,  DJD-07-283, WR 258A44 
0 

CH2OCC(CH3)3 

H 3c<K 

Hll(CH2)6N(C2Hs)2 

SNL 150, 5.0 g, DJD-07-289, WR 258651 

CH20CH3 

HjCO> 

0T0 ■2HC1 

N' 

i(CH2)6NHC2H5 

SNL-151, 5.8 g, DJD-07-299, WR 258820 

18 



Year No. A (Continued) 

September 1. 1987 to August 15. 1988 

CH,OC 

H,CO> ölo XCF, 
2HC1 

^N' 
I(CH2)6N(C2H5) 

SNL 152, A.5 g, DJD-07-301, WR 259036 

H,0 

CHjOCH, 

0.5   I 
H2CC02H 

H2CC02H 

CH(CH2)3NH2 
I 
CHj 

SNL 153, 6 g, DJD-08-68, WR 259219 

CH2OH 

H3C H02CCH 

II 
HCCOjH 

2),NH5 

(4-Hydroxymethyl Priraaquine) 

SNL 15A, 5 g, DJD-08-77, WR 215300 
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2. DISCUSSION OF WORK COMPLETED.     BIOLOGICAL  RATIONAL AND DATA. 

The 46 compouncs submitted in the past three years and ten 
months of the current contract are shown in Figure 1, pages 6-15. 
These compounds will be discussed briefly, both in terms of the 
biological rationale leading to their preparation, as well as the 
activity data available at this writing.    Biological data for the 56 
target compounds submitted under the prior contract were summarized in 
the Final Summary Report (1 ) and portions of the data for these 
earlier compounds will be tabulated herein for comparative purposes. 

The compounds submitted under the current contract were 
presented and discussed in four Annual Reports (2,3,4,5). 

2.1 Leishmaniacides (8-Aminoquinolines) 

The major effort has been directed at modified 8-amino- 
quinolines.    Thus,  under the current contract six new examples were 
prepared:   SNL-109,  111,  112,   114,   118 and 119   (see Figure 1).    The 
rationale for their preparation is the high activity of WR 6026 
against L.   donovani  (Hanson) represented by a Glucantime index of 474 
(IM) and~708 (PO).    The available biological data are shown in 
Table 1. 

8-N1-CH3 Blocking Group: - The pair of 8-N'-CIV jlocked 
compounds,   SNL-109 and 111,  represent the use of a blocking N-methyl 
group to prevent the metabolic conversion of the drug to a 5,8- or a 
7,8-iminoquinone in order to assess the impact upon the activity 
and/or toxicity relative to the parent  (unblocked) compounds. 
Referring to Table 1,  no data are yet available for SNL-109 which is 
WR 6026 containing a 8-N1  blocking methyl group.    However, SNL-111, 
which bears the toxicity-inducing  (usually) 5-methoxy group (see data 
for WR 226,292),  shows a minimum toxic dose of 832 mg/kg and a 100? 
suppression of parasites at 52 mg/kg (lowest dose tested).    While the 
data are limited, the results are nevertheless promising. 

8-N6-Cyclobutyl Side Chain Group;  - Similarly,  in the case of 
analogs bearing a cyclobutyl side-chain group (Table 1),  the original 
compound, SNL-07, showed both promising activity and reduced toxicity 
relative to WR 6026.    Accordingly,   in the case of SNL-112, the 
activating but toxicity-inducing 5-methoxy group was again added;  no 
data are yet available.    However,  some data are available for SNL-114, 
the 2-methoxy derivative, which shows 100? suppression of parasites at 
a dosage of 52 mg/kg, coupled with a sharply reduced toxicity (high 
minimum toxic dose of 832 mg/kg).    Data at dose levels below 52 mg/kg 
are required to explore this promising lead further. 
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8-N6-Anildoxlniino/Amldlno Sidechaln Groups; - The most recent 
modifications of WR 6026 are SNL-118 and 119 in which the exterior 
8-amino group  is replaced by an amidoximino and amidino group, 
respectively.    No data are yet available. 

Other;  - Another candidate leishmaniacide of a different 
structural category is represented by Z^-bisCl-hydrazidophenyl)- 
M-methylpyridine, SNL-113 (Fig. 1).    This was prepared based on a 
suggestion by Peters and associates (6)  who noted that the 
antituberculosis drug isoniazid had a remissive effect (tissue culture 
and animals) against L. mexicana, and a salutary clinical result in 
limited cases.    While the clinical result was discounted later, the 
hydrazido group may be worth exploring as new leads are relatively 
scarce. 

2.2        Trypanosomiacides (T.  rhodesiense) 

The early effort (1) was directed at exploring the effect of a 
wide variety of bis(amidines) and bi3(amidoximes), primarily against 
T.  rhodesiense (Rane/Ager). 

Bis(amidoximes) and bis(amidine3); - As reported in detail in 
the earlier work under the prior contract  (1),  considerable success 
against L.  rhodesiense was achieved with a number of the title 
compounds as shown in Table 2 (for structures,  see Figure 2).    Thus a 
number of compounds were active  (SO over a range of 0.11  to 0.83 
mg/kg and SNL-28  (WR 248,396),  2,6-bis-(i)-amidinophenyl)-i<-methyl- 
pyridine dihydrochloride, was curative   (PC)  at 1.66 mg/kg. 

In the current program,  the preparation of 1,2-ethylene-bis- 
(6-amidoximino-2-pyridyl), SNL-110 (Fig.  1),  was based on the high 
activity against T. rhodesiense exhibited by the closely-related 
2-amidoximino-6-('i»-amidoximinostyryl)pyridine  (SNL-36), WR 249,238, 
which gave a minimum curative dose of 6.55 mg/kg  (x 1),  both SC and PO 
(1).    SNL-110   (WR 254,019) was curative   (4/5C)  at 26.5 mg/kg but it 
was inactive at 13 mg/kg (SC, no oral data).    Also the new 
submissions, SNL-115 and 116 are triazene structures (Fig.  1) relating 
to the commercial drug diminazene(berenil)  in terms of containing a 
phenoxy grouping;  no data are available for these as yet. 

Some 16 of the title bis(amidoximes)  and bis(amidines) were 
tested against T. cruzi (Ager);  none were active.    The results,  in 
part, led to the work discussed below directed specifically against T. 
cruzi (5,6). 
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TABLE 2 

ANTITRYPANOSOMAL DATA.     SELECTED BIS(AMIDOXIMES) AND BIS(AMIDINES)a 

AO - BlsCamldoxime),    AM • Bls(amldlne) 

T.  rhodeslense    Rane/Ager,  five mice (SC) 

Min. 100Z                    Mln. Rane.  five 
Curative Curative             Toxic mice, Mln. 

Dose Dose(5/5C)           Dose Toxic Dose 
--     ■  mg/kg(xl) 

For Structures, eee 
Figure 2,  next page 

SNL WR or Type 
No. BN No. Cpd. 

28 248,396 AO 

29 248,535 AM 

A7 249,698 AM 

5A 250,262 AM 

107 252.070 AM 

A. Bls(aryl) Heterocycles 

0.83(5C)                      0.83 >424 

0.11(1C)                      0.A2 424 

0.21(20)                      0.83 424 

0.21(2C)                      0.83 106 

0.11(1C)                      0.42 106,212 

160(1T) 

640(5T) 

160(4T) 

NA 

B.     HOE 668,   SNL-77 and Thlo Analog SNL-96 

77 

96 

245,720 

251,336 

AM 

AM 

0.11(20) 

0.83(4C,5C) 

0.83 

0.83 

424 

212 

>640(0T) 

C. 

63 

64 

67 

68 

250,385 

4,931 

250,483 

27,800 

Commercial Drugs and Bis(amidoxime) Analogs 

Pentamldlne Dlmethanesulfonates 

AO 0.83 (1C) 1.66 106 

AM 0.83 (2C) 1.66 106 

Dlmlnazene (Berenll) Dlmaleates 

AO 0.11(1C) 0.83 

AM 0.01(1C) 0.11 

212 

106 

640(4T) 

640(5T) 

160(3T) 

a) From prior Contract No. DAMD17-78 C-8001. 

b) P. berghei antimalarial test. 
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FIGURE 2 

SELECTED ACTIVE ANTITRYPANOSOMAL STRUCTURES 

From Prior Contract (1) 

(T.   rhodesiense.  See Table 2,  Section 2.2) 

A.     Bis(aryl) Heterocycles 

3CH3S03H.2H20 

SNL-28,    R = OH,  WR 248,396,  KW-II-98A 

SNL-29,    R = H,  WR 248,535,  KW-II-109A 

SNL-54,    WR 250,262,  DJD-04-41 

YH2      ^HCl-HaO 
HN=C     ^^ 

3  / 

iß 
H 

NH2 

C=NH 

H2N 

^     XC=C ^^N ^>>C=C w ^s*^ 

NH2 

HN 

SNL-47,    WR 249,698,  KW-III-91A 

3riCl 

SNL-107, WR 252,070,  DJD-06-03 

NH 

B.     HOE 668  (SNL-77)  and a Thlo Analog  (SNL-96) 

-^-8—H-(g)-V-^g)-i= 
NH2 
'=NH       •2HX'H20 

SNL-77,    Y = 0,    WR 245,720,     2HX = Dimaleate,  DJD-04-151 

SNL-96,    Y = S,    WR 251,336,     2HX = Dihydrochloride,  DJD-04-243 

Continued 
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I        FIGURE 2 (Continued) 

■ C.  Commercial Bls(aniidlneB) and their Bls(amldoxliBe) Analogs 

NH2 y—^ j y  NH2 
I RN-i l/Q\_o- (CH2) 5-0-/Q\-C-NR 

I SNL-63, R - OH» WR 250,385 •2HC1*0.5H20, DJD-04-59 

SNL-64, R - H, WR «,931  ^HCl (Pentamidine), DJD-OA-63 

I WR A,931, Commercial: Pentamidine Dlisethionate 

RN-C -/^^V-N=N-N —/^^\—i-NR 

SNL-67, R = OH, WR ^50,A83 .Dimaleate, DJD-0A-9A 

SNL-68, R = H, WR 27,800 .Dimaleate (Diminazene; Berenil), DJD-OA-95 

WR 27,800, Commorcial: Diminazene(Berenil) Diaceturate 
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2.3   Trypanosomiacldes (T. cruzl) 

As we noted earlier, and in our original proposal dated March 
1981, "Chagas' disease", caused by infections of T. cruzi, affects 
millions of people in Central and South America. McCabe and 
co-workers (7) at Stanford University state that, "at present, no 
chemotherapeutic agent has been accepted as completely effective for 
its treatment. Nifurtimox and benznidazole are being used to treat 
human diseases but they are limited in application by significant side 
effects. It is controversial as to whither or not nifurtimox or 
benznidazole is curative." 

In view of this, coupled with the fact the compounds reported 
above in section 2.2 were active only against T. rhodesiense, our 
attention was focused on candidate drugs which might be effective 
against South and Central American forms of trypanosomiasis. A 1982 
paper (8a) by a group of workers at Wellcome Research Laboratories In 
England describe a powerful antitrypanocide which is effective orally 
against the refractory T. cruzi. Compound 353C cured 90%  of T. cruzi 

CH2NMe, 
/ 2 \ 

Cl 
\ /        WR 255931 

353C, tartrate salt; SNL-130, maleate salt 

(Peruvian)-infected mice orally at a weekly dosage of 25 mg/kg. 
Compound 353C was one of the most active of the 130 l,l-diaryl-3- 
aminoprop-1-enes prepared by Wellcome (8a) and covered in two 
patents (8b and 8c). As a result, we prepared the eleven structural 
analogs shown in Figure 3. As another structural modification, two 
l,l,2-triaryl-2-dimethylaminomethylethylenes and their primary amine 
precursors were prepared; these four compounds are shown in Figure 4. 

Inasmuch as the 3,3-diarylacrylonitriles were readily accessible 
from the intermediate 3-hydroxy-3,3-diarylpropionitriles, the nitrile 
group was converted to the amidoximine group in a number of cases. 
Seven l,l-dlaryl-2-(amidoximino)ethylenes were prepared as shown in 
Figure 5. 

No test data are available for any of the Wellcome-type compounds 
(Figure 3 and 4) prepared in the course of the work against T^ cruzi 
and/or other South American strains of trypanosomiasis. 
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FIGURE 3 

1.1 -DIARYL-2-(DIMETHYLAMINÖMETHYL)ETHYLENES (11) 

WR No. 
(SNL No.) 

255,A26 
(120) (a) 

255,593 
(122) 

225,594 
(123) 

255,664 
(125) 

255,665 
(126) 

255,810 
(129) 

255,931 
(130) (b) 

256,599 
(137) (c) 

256,600 
(138) (d) 

256,781 
(141) 

256,779 
(142) 

} 

kr. 

Ar / 
C=C 
/ 

CH2NR2  HC.C0 H 

H 

CF3 

(a) HC1 Salt 
(b) Burrough Welcome Compound 353C 
(c) Isomer A 
(d) Isomer B 

HC-C02H 

Ar, 

CH30H(O)- 

CF3-<0)- 

CHaS-^O/- 

-<o>- CH,S 

Cl 

CH ,o^5>- 
CH3O 

R 

CH3 

CH3 

CH3 

H 

CH3 

CH3 

CH3 

H 

H 
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FIGURE 4 

1.1.2 - TRIARYL - 2 -1DIMETHYLAMINOMETHYL ) ETHYLENE S (A) 

Ar\   /CH2NR2    HC-C02H 
c=c       . H 

A/   
XAr      HC-C02H 

WR No. 
(SNL No.) Ar 

256,122 
(132) 

256,123 
(133) 

256,539 
(135) 

256,5A0 
(136) 

CHaO-ynV CH, 

CF3 

<Q>- 
/ 
CF, 

CHoO-CDK H 

CH, 

H 
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FIGURE 5 

1. l-DIARYL-2-(AMIDOXIMINO)ETHYLENES  (7) 

WR No. 
(SNL No.) 

254,729 
(117) 

255,566 
U21>) 

255,595 
(12A) 

255,662 
(127) 

255,78A 
(128) 

255,93A 
(131) 

256,782 
(139) 

C=C 

NOH 
II 
C-NH2 

Ar /       \ H 

HC-C02H 
'   II 
HC-C02H 

Ar, 

CHaO-ZQ 

Ar, 

Cwg 

CH 

CH 

CF 

CH,S 

Cl 
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2.'4   Leishmaniacides (Analogs of WR 6026) 

There is considerable interest in WR 6026 since it is the most 
active leishmaniacide known today. All of the effort in the fourth 
and last year was devoted to exploring additional structural 
modifications represented by the 10 compounds shown earlier in Fig. 1, 

Year No. 4, pages 13-15, SNL-145 to IS1*, inclusive. SNL-145, the 
first of the ten submissions, represents another side chain 
modifcation of WR-6026(morpholino hexyl). 

In a recent publication, Berman and Lee (9) suRgested that the 
high activity of WR 6026 is due to it's biotransformatlon into a more 
potent leishmaniacide. These workers also have shown that WR 6026 
lacks activity in vitro against amastigotes in macrophages. Recently 
Theoharides, Chung and Velaquez (WRAIR) undertook the study of 
metabolism of WR 6026 and identified two major metabolites of WR 6026 

(10). 

CH3 CH2OH 

HjCO, H3CO. 

.010. OIO. 
J(CH2)SNHC2H5 

WR 211789   (U) 
Metabolite 1 

HN(CH2)SN(C2H5)2 

WR 25AA21, SNL-147 
Metabolite 2 

Since metabolite 2 is not known in the literature, we undertook 
the synthesis of this compound (SNL-U?). Note also that SNL-1K6 is 
the methyl ether of SNL-I^T, both bearing the WR 6026 side chain. 
Similarly SNL-151 is the methyl ether of SNL-148 with a terminal 
ethylamine group on the side chain. Similarly SNL-lig, 150 and 152 
represent various esters of SNL-1i<7 (metabolite 2). SNL-151* is 
14-hydroxymethyl primaquine and SNL-153 is 'i-methoxymethyl primaquine. 
Biological data thus far are limited to but the first four submissions. 
SNL-145, 116, 147 and 148 are 100 %  curative against visceral 
leishmaniasis at 52 mg/kg (L. donovani Hahsen) and testing at lower 
dose levels is needed. 
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3.    SYNTHESIS RESULTS AND DISCUSSION 

The target compounds prepared during the term of the contract 
are discussed below. 

3.1 8-[(6-Diethylaminohexyl-N'-methyl)amino]-6-methoxy-U-methyl- 
quinoline Citrate (SNL-109, BK99121, WR 25390^) 

The reaction sequence used for the preparation of the title 
compound is shown in Chart No. 1. 

Intermediate J_ and 2 were reported initially by K.N. Campbell 
and co-workers (11). 6-Methoxy-2-nitroaniline was condensed with 
methyl vinyl ketone under Skraup conditions to give the 
8-nitroquinoline J_ (59$) which was hydrogenated using Raney nickel 
catalyst to give the 8-aminoquinoline 2 {90%).    6-Chlorohexanol was 
condensed with diethylamine to form diethylaminoheanol as reported by 
Worth (12). Treatment of the 6-aminoalcohol with thionyl chloride, as 
reported earlier in this program (13), gave the side chain reagent, 
NfN-diethylamino-6-chlorohexylamine 3, (65/t). This was condensed with 
the 8-aminoquinoline 2 to give the highly active leishmaniacide, WR 
6,026 (^, 65%)  as the compound selected for blocking on the internal 
nitrogen atom in the 8-position. 

The blocking 8-N'-methyl group was introduced by a modification 
of the procedure developed originally by Borch and Hassid in 1972 (HO. 
Thus intermediate H  was methylated using cyanoborohydride-formaldehyde 
to give the target 8-NI-methyl-8-aminoquinoline 5 as an oily free base. 
This oil was purified by column chromatography and converted to the 
crystalline citrate salt 5 (SNL-109) in 87%  yield. 

3.2 1,2-Bis[(6-amidoximino)-2-pyridyl]ethylene Dimethanesulfonate 
(SNL-110, BLOO'432, WR 25^019) 

The reaction sequence used for the preparation of the title 
compound is shown in Chart No. 2. 

The starting material for the title compound was the 
commercially-available 6-cyano-2-methylpyridine. One portion of this 
was brominated using N-bromosuccinimide in the presence of UV-light to 
give the corresponding crystalline 6-cyano-2-dibromethylpyridine O) 
which was hydrolyzed with aqueous silver nitrate to form 6-cyano-2- 
formylpyridine (2), as reported by Eichinger and co-workers in 1982 
(15). 

Bromination of a second portion of 6-cyano-2-methylpyridine 
under standard conditions (N-bromosuccinimide, carbon tetrachloride) 
afforded 2-bromomethyl-6-cyanopyridine as an oil. This was treated 
directly with triphenylphosphine to obtain the phosphonium salt 3 
((16) p. 15). Condensation of the aldehyde 2 with the salt 3 in the 
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CHART NO.   1 

8-[(6-DIETHYLAMINOHEXYL-N1-METHYL)AMINO]-6- 

METHOXY-A-METHYLQUINOLINE CITRATE  (SNL-109, BK99121) 

""■©c 
NO2 

NH, 

CH3 

CO 
I 
CH=CH2 

CH3O, 

Skraup     ^ 
AS205/H3P04 

H, 
RaNi ■^- 

1 (59%) 

CH3O 
Et2N(CH2)6Cl (3) 
(i-Pr)2NEt, li5-lA0BC 

H3CO 

HN(CH2)6NEt2 

4 (65%), WR 6,026 

1) 37% Aq. HCHO 
CHsQ 

NaCNBH3, HOAc 
2) Citric Acid/EtOH 

CH2CO2H 

I 
•HOCCO2H 

CH2CO2H 

CH3-N(CH2)6N(C2H5)2 

5 (81%) SNL-109, BK99121 
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CHART NO.  2 

1.2-BIS [ (6-AMIDOXIMINO) -2-PYRIDYLl ETHYLENE 

DIMETHAKESULFONATE (SNL-110.  BL OOA32) 

»/^y^**        -Urilihr^     Nc><r>^CHBr2 NC-^SJ^ CHBr2 NC  ^N^  CHO 

1 (A4X) 2 (59%) 

Er0 

3 (62«) 

. .  a  r     , ,      1) NaOMe     ^  NC ^^N^^ CH=CH  ^ Nw  CN 
Compound 2 + Compound 3     2) I2, xylene ^ 

^X ^ 
A    (7AX) 

HON I () I NOH 

H2NC^N^c.C^^N     J-NH2 
) NHgOH       «^ " 
) CH3SO3H 

•2CH3SO3H 

5 (65Z) SNL-110.  BL00432 
WR 25A,019 
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presence of sodium methoxide (Wittig reaction) gave the olefin ^ as a 
cis-trans mixture. The mixture was refluxed in xylene in the presence 
of iodine to give the desired trans-pyridylethylene ^. Treatment of i| 
with hydroxylamine gave the target compound 5 as a free base which was 
converted to the target crystalline methanesulfonate salt 5 (SNL-110). 

3.3 8-[(6-Diethylaminohexyl-N'-methyl)amino]-5t6-dimethoxy-^- 
methylquinoline Citrate (SNL-111, BL03808. WR 25^233) 

the reaction sequence used for the preparation of the title 
compound SNL-111 is shown in Chart No. 3. 

S.ö-Dimethoxy-M-methyl-S-nitroquinoline ((17) p. 52) was 
hydrogenated to give the required 8-aminoquinollne ^ using a procedure 
developed in these laboratories ((1?) p. 53). Intermediate J_ was 
condensed with N,N-diethyl-6-chlorohexylamine (12) to give the 
8-[(6-diethylaminohexyl)amino]quinoline 2 (WR 226,292, (17) p. 54). 
This was methylated with sodium cyanoborohydride in the same manner as 
described above (14) to give the free base 3 as an oil. Treatment of 
the free base with citric acid afforded the crystalline citrate salt 3 
(SNL-111) in 51* yield. 

3.4 8-[(6-Cyclobutylaminohexyl)amino]-5)6-dimethoxy-4-methyl- 
"quinoline Monohydrochloride (SNL-112, BL05571, WR 254391) 

the sequence to the title 8-aminoquinoline with a cyclobutyl- 
aminohexyl side chain is shown in Chart No. 4. The side chain reagent 
was prepared as described earlier (13). The intermediate starting 
5,6-dimethoxy-4-methyl-8-nitroquinoline, available from earlier work, 
was prepared by well developed procedures (15). This was hydrogenated 
with Raney nickel catalyst to give the requisite 8-aminoquinoline 2 
{87%).    Intermediate 2 was condensed with the side chain reagent 2» 
hydrochloride salt, to give the target compound 3 (29%). 

3.5 2,6-Bis(4-hydra2idophenyl)-4-methylpyridine (SNL-113. BL07691) 
WR 254588, 

The sequence to the title bis(hydrazide) is shown in Chart No. 
5. the starting bis(nitrile), prepared as described earlier ((16) p. 
14) was hydrolyzed in a mixture of concentrated hydrochloric acid and 
acetic acid. The hydrochloride salt was converted with base to the 
sodium salt and the latter was treated with acetic acid to afford the 
dibasic acid J_ (65$). Intermediate j_ was esterified with ethanol and 
sulfuric acid catalyst to give, after workup and recrystallization of 
the crude diester, pure intermediate 2 {71%).    The diester in ethanol 
containing hydrazine hydrate was refluxed for 48 h to give crude 
bis(hydrazide) which was recrystallized from DMF to give pure target 
title compound 3 {85%). 
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CHART NO. 3 

8- f ( 6-DIETHYLAMINOHEXYL-M1 -METHYL)AMINO1 -5.6-DIMETHOXY- 

A-METHYLQUINOLINE CITRATE ([SNL-lll. BL03808) 

OCH3 CH3 

Raney Nl 
-       H2 

OCH3 CH3 

(l-Pr)2NEt 
C1(CH2)6N(C2H5)2 

OCH3 CH3 

1) 37% HCHO 
NaCNBHs  " 
HOAc 

2) Citric acid 

HN(CH2)6N(C2H5)2 

2 WR 226.292 (51%) 

OCH3 CH3 

H3CO CH2CO2H 

•HOCCO2H 

CH2CO2H 

H3CN(CH2)6N(C2H5)2 

3 (51%) SNL-111, BL03808 
WR 25A,233 
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CHART NO.   4 

SYNTHESIS OF 8-[ (e-CYCLOBUTYLAMINO-l-HEXYDAMINOl-S.S- 

DIMETHOXY-A-METHYLQUINOLINE  (SNL-112,  WR 254.391) 

C1(CH2>60H %    Soci2 

1)   I—L-NH, w S \—NH(CH2)6C1 

>/ »HCl 

1    (7A%) 

CH3O CH3 CH3O CH3 

CH3O 
H?/RaNl 

CH3O, 

NO2 

Ref.   16,  p.   52 

NH2 

2    (87Z) 

1) Compound 1 
T)    HC1 "    ^ 

CH3 

•HC1 

NH(CH2)6NH-/\ 

3     (29Z) 

WR 25A,391,  BL05571,  SNL-112 
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CHART NO. 5 

Z.S-BISCA-HYDRAZIDOPHENYD-A-METHYLPYRIDINE 

(SNL-113.    BL07691) 

1) HCl-AcOH 
2) NaOH 
3) AcOH 

HO2C CO2H 

EtOH.  H 

Et02C C02Et 

N^Hu,   EtOH 

3,   SNL-113,  BL07691 
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3.6 8-[(6-Cyclobutylamlnohexyl)amino]-2,5t6-trimethoxy-^-methyl- 
quinollne Monohydrochlorlde (SNL-llU, BL07682, WR 25^589) 

The sequence to the title target compound is shown in Chart No. 
6. As stated earlier, the 2-methoxy derivative of highly active WR 
225,4148 had a salutary effect both on the activity as well as 
methemoglobinemia toxicity. Accordingly, seven of the eight steps had 
been well-developed in the antimalarial program ((17) 1976 and (18) 
19810 and had also been used earlier in the preceding leishmaniasis- 
trypanosomiasis drug development program (1). 

Thus, the process and yields shown in Chart No. 6 through 
precursor 7 quite closely duplicated the earlier work discussed above 
and need not be discussed further. However, in the final step, the 
neat condensation of 1-cyclobutylamino-6-chlorohexane hydrochloride 
with the preecursor 8-aminoquinoline 7 at 950C (steam bath) resulted 
in extensive decomposition and the yield was but 14$ after extensive 
purification. The more conventional use of ethoxyethanol in probe 
runs was also not promising. However, sufficient sample (7 g) was 
made available for evaluation. 

3.7 1-(4-Amidoximinophenyl)-3-[4-(4-amidoximinophenoxy)-phenyl]- 
triazene Maleate (SNL-115, BL08401, WR 254642) 

The sequence to the title amidoxime is shown in Chart No. 7. 

4-Aminophenoxy-4-benzonitrile J_, prepared using a known 
procedure (19), was treated with diazonium salt prepared from 4-amino- 
benzonitrile to give the triazene intermediate 2. Compound 2 was 
allowed to react with hydroxylamine under standard conditions to 
afford the bis(amidoxime) 3 free base. Treatment of the free base 
with maleic acid gave the target title dimaleate salt 3, SNL-115. 

3.8 1-(4-Amidinophenyl)-3-[4-(4-amidlnophenoxy)-phenyl]triazene 
(SNL-116, BL09533. WR 254731) 

The reaction sequence used for the preparation of the target 
compound, SNL-116, is shown in Chart No. 8. 

The starting material 4-aminophenoxy-4-benzonitrile, the same 
as that used for the preparation of SNL-115 above (19), was treated 
with hydrogen chloride gas in methoxyethanol (Pinner reaction) to give 
the intermediate imino ether (not shown). The imino ether was mixed 
immediately with ammonia in ethanol to give 4-aminophenoxybenzamidine 
(1). Diazotization of compound 1_ gave a homogeneous solution of tne 
intermediate diazonium salt (20). This solution was treated at once 
with a solution of 4-aminobenzamidine dihydrochloride in water to give 
the free base (40J). The free base was converted to the dimaleate 
salt which crystallized as the monohydrate 2, SNL-116. 
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CHART NO. 6 

8- [ ( 6-CYCLOBUTYLAMINOHEXYL)AMINO 1-2,5,6-TRIMETHOXY- 

A-METHYLQUINOLINE MONOHYDROCHLORIDE  (SNL-114. BL07682) 

OCH3 CHs^ 

CH3<1 ^L H3CC 

Cn CH^C(0)CH°CH2 
wVw/JL     ""   H3PO1,  (Skraupi 

NH2 

NO2 N02 

1    (38%) 

CH3O CH3 CH3O CH3 

l3COss^^AS 
CH30 

Phthalic ^ 
Anhydride        *^ 

RaNi 

H3CO CH3O, 
P0Cl3_ 
CHCI3 

4     (76X) 

CH3O CH3 

m-Chloroper-       ^ 
benzole acid        * 

N2Hu/EtOH 

5  (50%) 

CH3O 
NaOCH^/ 

DMSO 

2)    HC1 ^ 

CH3O 

OCH3 

NH(CH2)6NH 

8  (14%) 

SNL-11A,  BL07682 

39 
iutm*4 im 1 



CHART NO. 7 

l-(A-AMIDOXIMINOPHENYL)-3-[A-(^-AMIDOXIMINOPHENOXY)- 

PHENYLlTRIAZENE DIMALEATE (SNL-115. BL08A01) 

CN 

K,CO, 
DMF -> N' 

OH F 

NC 
-& 

m NaNO,/HCl r 
> NC 

L 
-@h • .ci«"1 

^ar- > NC-^-N-N-NH-©-*^©~CN 

i} NH,OH 
2) Maleic Acid ^ 

">-#-^-^>-0^>-, 

/NHs 

NNOH 

3,  SNL-115, BL08401 
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CHART NO. 8 

l-(A-AMIDINOPHENYL)-3-[A-(4-AMIDINOPHENOXY)- 

PHENYL1TRIAZENE DIMALEATE MONOHYDRATE (SNL-116. BL09533) 

^-^-o-^^^^^^^^o-^-m, 

^r^  j:>-#-o-^-'-j 

/^\        ^NHj 1) Aq. NaOA 
H2N—(( )>—CC   .2HC1/H20    2) Aq. NaOH 

V^y   "^NH 3) Maleic A 

NaOAc 
NaOH 

3) Maleic Acid 

.>^^H^-.^HC 
CHCOOH 

• 2 ||      .H20 
CHCOOH 

2, SNL-116, BL09533 
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Alternative Procedure 

Initially, SNL-116  was prepared by coupling the diazonium salt 
of commercially-avail able 4-aminobenzamidine with aminophenoxy- 
benzamidine  (!_, Chart No.   8).    However,  due to thelow solubility of 
compound J_,  the yield of the target triazenoamidine 2 was very low and 
the procedure shown  in Chart No.  8 proved to be clearly superior,    the 
products obtained by both procedures were identical (21). 

3.9 1-(H-Methoxyphenoxy-4-phenyl)-1-(H-methoxyphenyl)-3-amidoxime- 
prop-1-ene Maleate  (SNL-117, 61095214, WR 25^729) 

The reaction sequence used for the preparation of the title 
target compound is shown  in Chart No.  9.    This compound  is directed 
primarily at the refractory T.  cruzi  (Chagas disease). 

M-Cyano-V-methoxydiphenyl ether  (J_) was prepared  from 
H-methoxyphenol and M-fluorobenzonitrile using a known procedure (22). 
The Grignard reagent prepared from 4-bromoanisole was allowed to react 
with the nitrile _!_.    The intermediate adduct (not shown) was treated 
with sulfuric acid to give the benzophenone 2.    Treatment of the 
latter with acetonitrile in the presence of sodium amide gave the 
cyanohydrin 3i an oily intermediate which was used directly in the 
next step. 

Dehydration of the cyanohydrin 3 (P205),   followed by 
isomerization (xylene,  iodine) gave pure eis (E)  isomer H.    This was 
treated with hydroxylamine andd gave the crystalline amidoxime free 
base which was converted to the maleate salt 5  (SNL-117). 

3.10 8-[(6-Amidoximinohexyl)amino]-6-methoxy-1<-methylquinoline 
Succinate (SNL-118, BL12503,  25^959) 

3.11 8-[(6-Amidinohexyl)amino]-6-methoxy-^-methylquinoline 
Succinate (SNL-n9, BL12790, WR 25'4985) 

The two target compounds were prepared by the three-step 
sequence shown in Chart No.  10. 

8-Amino-6-methoxy-M-methylquinoline, available in-house from 
Walter Reed antitnalarial preparative work, was treated with 7-bromo- 
heptanonitrile in the presence of diisopropyl ethylamine to give the 
intermediate 8-(6-cyanohexyi)aminoquinoline _!_ (75$).    The nitrile J_ 
was converted to the amidoxime 2 (64?),  isolated as the succinate 
salt.    A 5.0 g sample was shipped to Walter Reed on December 2, 1985 
as Code No.  KW-08-188, BN BL12503. 

The amidoxime 2 was reduced with hydrogen and Raney nickel 
catalyst to afford the amidine 3 (65$), also isolated as the 
succinate salt.    A 6.0 g sample was shipped to Walter Reed on 
January 8,  1986 as Code No.  KW-08-211B, BN BL12790. 
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CHART N0>  9 

l-(4-METH0XYPHEN0XY-A-PHENYL)-l-(A-METH0XYPHENYL)- 

3-AMIDOXIME-PROP-l-ENE MALEATE (SNL-117.  BL09S24) 

CHjO. -yf^y-OH    2) DMF      ^    CH3O 

V±/ 3)F^-.CN ^-^-:: ::^" 

CH,0 
CH,CN 

0      NaNH 2     ^   CH,0 

OCH j 

OH 
I 
C-CHjCN 

OCH, 

CH,0 

2) I2, Xylene' 

1) NHjOH 
2) Malelc Acid ■> 

5,  SNL-117 
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CHART NO. 10 

8-[(6-AMIDOXIMINOHEXYL)AMINO]-6-METHOXY-4- 

METHYLQUINOLINE SUCCINATE (SNL-118; BN BL12503) 

8-[(6-AMIDINOHEXYL)AMINO]-6-METHOXY-A-METHYLQUINOLINE 

SUCCINATE (SNL-119; BN BL12790) 

CH3O, 

1) NH,OH 

Br(CH2)6CN 
(i-Pr),NEt 

1250C > 

CH3O 

CH3O 

2) Succ 
2 , ^ 
inic acid ' 

CH2C02H 

CH2C02H 

NH(CH2)6C, 
NOH 

NH(CH2)6CN 

1 (75%) 

H2 > Raney Ni 
^ 

CH3O 

2, SNL-118 (64%); BN BL12503 
KW-08-188 

CH, 

CH2C02H 

•I 
CH2C02H 

NH(CH2)6C 
.NH, 

"NH 

3, SNL-119 (65%); BN BL12790 
KW-08-211B 
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3.12 l-CH-Methoxyphenyp-l-CM'-methoxy-^-blphenylyD-S-dimethyl- 
amlnoprop-l-ene Hydrochloride (SNL-120, BL18247. WR 255^26) 

The five-step sequence to the title compound is shown in Chart 
No. 11. While the Wellcome Laboratory workers prepared some 130 
analogs (3), this V-methoxybiphenyl-4-methoxyphenyl analog SNL-120 
was selected, in part, because it was not reported by them. 

In general, the sequence followed the procedures used by 
Wellcome workers (8). The first step is a fairly conventional 
Friedel Craft reaction except that the alkylation of ^-methoxy- 
biphenyl with l-methoxybenzoyl chloride gave various by-products. 
This complicated the workup and led to a low yield of the 
intermediate diaryl ketone J_ (17-19$). [Even in the case where 
benzene was acylated with 't-methoxybiphenoyl chloride the yields were 
low (23), although Johnson et al. (2^) in a related reaction reported 
a 62%  yield of pure product in the treatment of 'l-methoxybiphenyl 
with acetyl chloride to form 4-('4-methoxyphenyl)acetophenone]. 

Treatment of intermediate j_ with acetonitrile in the presence 
of sodamide gave an acceptable yield of the 3-hydroxypropionitrile 2 
{82%)  as described earlier for a diphenyl ether analog ((13) p. M). 
Reduction of intermediate 2 with lithium aluminum hydride gave the 
3-hydroxypropyl amine 3 (8^$) which was dehydrated readily with mixed 
acids to the allylic amine j< (80$). Dimethylation of the allylic 
amine by the Eschweiler-Clark method failed. The newer formaldehyde- 
cyanoborohydride procedure of Borch and Hassid (14) gave a crude 
product which required extensive purification to give the target 
diaryl dimethylaminomethyl ethylene 5 (23$). A M.5 g sample was 
shipped January 23, 1986 as Code No. DJD-06-210, BL18247. 

3.13 1-(V-Methoxy-J4-biphenylyl)-1-(4-methoxyphenyl)-2-amidoxiinino- 
ethylene Maleate (SNL-121, BKi40799, WR 255566) 

The three-step reaction sequence used for the preparation of 
the title compound is shown in Chart No. 12. 

3-Hydroxy-3-(1'-methoxy-H-biphenylyl)-3-(M-methoxyphenyl)- 
propionitrile, available from the synthesis of SNL-120, was 
dehydrated using phosphorous pentoxide to give the acrylonitrile J_. 
This was treated with hydroxylamine using the standard procedure to 
afford the amidoxime 2 as a free base. Treatment of the free base 
with maleic acid gave the target maleate salt 2. A 5.0 g sample was 
shipped to WRAIR March 31, 1986 as Code No. AMr0»i-28. 
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CHART NO. 11 

l-U-METHOXYPHENYU-l-U'-METHOXY-A-BIPHENYLYL)- 

3-DIMETHYLAMINOPROP-l-ENE HYDROCHLORIDE (SNL-120. BN BL182A7) 

ClCO-/Q\-OCH3 0 

H'CO-^HO —^—^ Ar"*r' 
CH3CN 
NaWH2 

1 (17Z) 

OH 

->      Ar-C-Ar1 

I 
CH2CN 

2 (82Z) 

LiAlHt 

OH 
I 

Ar-C-Ar1 

I 
CH2CH2NH2 

3 (84%) 

Ar - CH, 

Coned HC1 Ar 

HOAc 

Ar1 

■^ C=CHCH2NH2 
Ar1^ 

4  (80%) 

""^S^00"3 

H3CO 
1) HCHO/NaCNBHa/HOAc  ^ 
2) HC1 """' 7" 

H3CO-/QV    H       .HC1 

'=C-CH,-N 
CH, 

5 (23%), SNL-120, 

BL182A7,  DJD-06-210 
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CHART NO.12 

1 -U' -METHOXY-A-BIPHENYLYL)-1 -( A-METHOXYPHENYL) -2- 

AMIDOXIMINOETHYLENE MALEATE (SNL-121. BK40799) 

OCH, 

CH,CN 

(Compound 2, Chart No.   2) 

=CHCN 

i   (80%) 

1) NH,OH 
2) Malelc acid -=> 

H,CO 
,NOH 

C=CH-C 
\ NH, 

HC-C02H 
• II 
HC-CO2H 

2,  SNL-121,  BKA0799, 
AM-04-28 

Yields:    Free base:  37% from 1^ 
Maleate salt 2:     69% from 2, free base 
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3.U 1-(3'-Trlfluoroniethylphenoxy-i«-phenyl)-1--(4-trlfluoromethyl- 
phenyD-B-dlmethylaminoprop-l-ene Maleate (SNL-122, BL19333," 
WR 255593) 

3.15 l-CS'-Trlfluoromethylphenoxy-M-phenyD-l-CJ-trlfluoromethyl- 
phenyl)-3-amlnoprop-1-ene Maleate (SNL-123, 811932^, 
WR 25559*0 

The six-step sequence to both of the title compounds is shown 
in Chart No. 13. 

3-Trifluoromethylphenol potassium salt was treated with 
1-fluorobenzaldehyde to afford intermediate benzaldehyde U   The 
aldehyde J_ was treated with i»-trifluororaethylphenyl magnesium bromide 
to give the corresponding carbinol as a thick oil.   The carbinol was 
oxidized with sodium dichromate to the corresponding benzophenone 2. 

Using the procedure developed earlier  ((13) p. 4M) in this 
laboratory,  intermediate 2 was condensed with acetonitrile to give 
the hydroxypropionitrile 3.    The latter was reduced with lithium 
aluminum hydride to give the 3-hydroxypropylamine k which was 
dehydrated with mixed acids to the allylic amine 5.    A portion of 
this was converted to the maleate salt 5a, SNL-123 and submitted as 
Code No. DJD-06-270, BL1932i», 5.0 g.    The balance of the allylic 
amine 5 was diraethylated using the formaldehyde-cyanoborohydride 
procedure  ((1) p. 24) to give the target dimethylamine 6 as a free 
base.    This was treated with maleic acid to yield the target maleate 
6, SNL-122,  submitted as Code No. DJD-06-270, BL19333, 7.5 g. 
Both of the targets were submitted April 1H,  1986. 

3.16 1-(3t-Trifluoromethylphenoxy-1-phenyl)-1-('>-trifluoromethyl- 
phenyl)-2-amidoximinoethylene Maleate (SNL-124, BL19315, 
WR 255595) 

The target compound SNL-124 was prepared using the sequence 
shown in Chart No. 14. 

Hydroxypropionitrile (compound 3, Chart No. 4),  prepared 
according to the procedures described above in sections 3.14 and 3.15, 
was dehydrated using phosphorus pentoxide to give the acrylonitrile K 
Treatment of J_ with hydroxylaraine afforded the amidoxime free base 
which was converted to the target maleate salt 2, SNL-124, BL19315. 
A 5.0 g sample was submitted April 14,  1986 as Code No. RK-04-154 
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CHART NO. 13 

1 -(3' -TRIFLUOROMETHYLPHENOXY-4-PHENYL)-1 -(4-TRIFLUORQMETHYLPHENYL)• 

3-DIMETHYLAMINOPROP-l-ENE MALEATE (6.  SNL-122.  BL19333) 

1 -(3' -TRIFLUOROMETHYLPHENOXY-A-PHENYL)-1 -(4-TRIFLUOROMETHYLPHENYL)■ 

3-AMINOPROP-l-ENE MALEATE  (5a.  SNL-123.  BL1932A) 

<^0Hi} KOH 

CF, 
^ 

CHO 

CF, 

o^gw,0
F-c-<Q>-M8Br. 

Ether 

1   (85%) 

F,C CF, 

CF, 

2   (84%  from cpd 1) 

CH 
NaNH 

/ CH,CN 

LiAlH. 9 
/ 

CF, 

OH 

C 

3 (72%) 
CF, 

CH2CH2NH2 

i (51%) 

HOAc-HCl <o>-0^5\ C=CHCH2NH2 

CF, 
CF, o, 

1) HCHO.  HOAc.  NaCNBH, 
2) NaOH 
3) Maleic Acid 

■> 

5    Free Base,   79% from 4 
5a    Maleate Salt,  SNL-123 
BL19324,  DJD-06-270, Yield:   93% from 5 free base. 

CHCH2N(CH3) 2"\^"3/2 

HC-CO,H 

HC-CO,H 

6 SNL-122, BL19333, DJD-06-268 

Yields: 44% from 5, free base; 88% from 6 free base. 
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CHART NO. 14 

1 - ( 3' -TRIFLUOROMETHYLPHENOXY- A - PHENYL) -1 - ( 4 - TRIFLUOROMETHYLPHENYL ) • 

2-AMIDOXIMINOETHYLENE MALEATE  (SNL-12A.  BL19315) 

Compound  3 from Chart No. 4 1^ (syrup) 

S1*0* HCC02H 
1) NH,OH ^             /; '               > [    h-CHC •   I       „ 
2) Maleic Acid        '         p  '                     /^TV /        X^ HCC02H 

3 p   r* / f    \ \/ NH5 

2,  SNL-124, BL19315,  RK-04-154 
Yield: 44Z from the starting 

propionitrile. 
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3.17 Bl3(1<-methylthlophenyl)-3~cllmethylamlnoprop-1-ene Maleate (6, 
SNL-125.   BL20336,  WR 25566U) 

3.18 1-Bl3('4-Methylthlophenyl)-3-atnlnoprop-1-ene Maleate (5a, 
SNL-126,   BL203'45,  WR 255665) 

The six-step reaction sequence to the above target compounds 
is shown in Chart No.  15. 

iJ-Methylthiobenzoic acid was reacted with phosphorous 
pentachloride to give the corresponding acid chloride U    The latter 
was condensed with thioanisole (Friedel Crafts) to yield bisU- 
methylthiophenyDketone 2.    Condensation of 2 with acetonitrile gave 
the intermediate hydroxypropionitrile_3 which was reduced (LiAlH„) to 
the hydroxypropyl amine jK    This intermediate was dehydrated with 
mixed acids to give the allylic amine 5.    A portion of 5 was treated 
with    maleic acid to yield the target maleate salt 5a, SNL-126, 
BL20345.    A k.O g sample was submitted May 28, 1986 as Code No. 
DJD-06-293. 

In the final step compound 5, free base, was dimethylated 
using the standard formaldehyde cyanoborohydride procedure to give 
the target dimethylamine 6,  free base.    Treatment of the free base 
with maleic acid gave the above target maleate salt 6, SNL-125, 
BL20336, 5 g submitted May 28,  1986 as Code No. DJD-Ö6-288. 

3.19 1-Bis(U-methylthiophenyl)-2-atnidoximinoethylene Maleate 
(SNL-127,  BL2035M, WR 255662) 

The two-step reaction sequence is  shown in Chart No.  16. 

The starting hydroxypropionitrile  (compound 3, Chart No.  15) 
was dehydrated with mixed acids to give the acrylonitrile _1_.    Using 
the standard procedure,  the nitrile j_ was treated with hydroxylamine 
to give the amidoxime free base which was converted to the target 
maleate salt 2, SNL-127, BL20351t.    A 1.0 g sample was submitted 
May 28, 1986 ad Code No. DJD-06-295. 

3.20 i-(i4'-Bromophenoxy-1-phenyl)-1-(4-chlorophenyl)-2-amidoximino- 
ethylene Maleate  (SNL-128.  BK21780. WR 255781) 

The above target was prepared using the multistep synthesis 
shown in Chart No. 17. The first three steps are similar to those 
described above in Sections 3.11 and 3.15 and shown in Chart No. 13. 

I'-Bromophenoxy-l-benzaldehyde (J_) was prepared by condensing 
1-bromophenol with 4-fluorobenzaldehydeT   The aldehyde J_ was treated 
with 1-chlorophenylmagnesiura bromide to give the corresponding 
carbinol (not shown) which was oxidized to give the benzophenone 2. 
Compound 2 was condensed with acetonitrile to give hydroxypropioni- 
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CHART NO. 15 

l-BIS(4-METHYLTHIOPHENYL)-3-DIMETHYLAMINOPROP-l- 

ENE MALEATE (5. SNL-125. BL20336) 

l-BIS(A-METHYLTHIOPHENYL)-3-AMINOPROP-l-ENE 

MALEATE (5a. SNL-126. BL20345) 

H3CS—/(^)\— C02H 
PCI. ^  H.CS ^(Q^-COd -;;g{f"'     ? 

1 (95%) 

H3csVQy-c-/oy-scH3LiAiH^ 

H3CS 

2 (63%) 

CH3S 

CH2CH2NH2 

4  (88%) 

.SCH3      HOAc-HCl > 

CH 

CH2CN 

3  (82%) 

"C=CHCH2NH2 

5,  Free Base  74% from 4 
5a,  Maleate Salt,  SNL-126 
BL20345,  DJD-06-293 
Yield:   100% from 5 free base 

1) HCHO. HOAc 
NaCN BH3 

2) NaOH 
3) Maleic Acid 

CH,S 

CH3S 

HC-CO,H 
CHCH2N(CH3)2   •   || 

HC-CO,H 

6,  Free Base,  56% from 5 free base. 
6 Maleate Salt, SNL-1257 BL20336 
DJD-06-288, Yield:  52% from 5 free base; 

93% from 6 free base. 
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CHART NO.16 

l-BIS(A-METHYLTHIOPHENYL)-2-AMIDOXIMINOETHYLENE 

MALEATE (SNL-127. BL2035A) 

^cs-^yi-/nS-- 
OH  , , CH3S 

HOAc  ^ 
HC1 , ,  CsCHCN C-Yr ^V-SCH, -^—> 

CH2CN CH3S 

(Compound 3, Chart No. 6) 
i (oil) 

Xx ^ x NOH 
1) NH?OH .              v^y \    p (

H;co^ 
2) Maleic Acid  ^           / v P"^ c ^2 II z; Maie... Acid               /-^ / HC-C02H 

2, Free Base (54% from propionitrile) 
2, Maleate salt, SNL-127, BL2035A, 
DJD-06-295, Yields: 35% from pripionitrile; 

6A% from 2, free base. 
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CHART NO. 17 

l-(A'-BROMOPHENOXY-A-PHENYL)-l-(A-CHLOROPHENYL)-2- 

AMIDOXIMINOETHYLENE MALEATE (SNL-128. BL21780) 

^J/- 
^-J^ i (65%) 

CH2CN 
2 (49%) 

Intermediate carbinol, 54% 3 (61%) 
Ketone 2, from carbinol, 91% 

P20s ^ V-V V-^/X 1) NH^OH 
6    6 "CgHs ^   ° . .     ,C=CHCN       '    2) Maleic Acid 

Cl 

A (96%, syrup) 

0 
Br-((  )>-0-((  )X      N0H HC-C02H 

T
C
\NH2 '

HC
-
C0

2
H 

cl  / r  1 v  H 

5, Free Base, ca. 100% oil. 
5, Maleate Salt, 26%, SNL-128, BK21780, 

DJD-07-27. 
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trile 3 which was dehydrated readily to afford the diarylacrylo 
nitrile H.    In the final step, the nitrile ±  was converted to the 
amidoxime free base which was treated with maleic acid to yield the 
target amidoxime maleate 5, SNL-128, BK21780. A 7.5 g sample was 
submitted July 26, 1986 as Code No. DJD-07-27. 

3.21 1-(^'-Bromophenoxy-M-phenyl)-1 - Cl-chlorophenyl)-3-dimethyl- 
aminoprop-1-ene Maleate (SNL-129, BL22205, WR 255810) 

The two-step reaction sequence is shown in Chart No. 18. 

The starting material for the above target was the benzo- 
phenone fcompound 2, Chart No. 17) which was condensed (Wittig 
reaction) with(2-dimethylatninoethyl)triphenylpho3phonium'bromide 
(Aldrich) to give the corresponding crude dimethylamine derivative j_, 
free base. This was treated with maleic acid to give the target 
maleate salt 2, SNL-129, BL22205. A 6.5 g sample was submitted 
August 7, 1986 as Code No. DJD-07-32. 

3.22 1-(^'-Bromo-4-biphenylyl)-1-(^-chlorophenyl)-3-dimethylamino- 
prop-1-ene Maleate (2, SNL-130, BL2'4003, WR 255931) 

The target compound, SNL-130, is the maleate salt of compound 
353C reported by the Wellcome Research Laboratories to be a powerful 
trypanocide effective orally against Peruvian strains of T. cruzi 
(8a). 

The synthesis route shown in Chart No. 19 is essentially the 
same as that reported in the literature (8b). The benzophenone _1_, 
obtained by the Friedel Crafts condensation of 4-bromobiphenyl and 
M-chlorobenzoyl chloride, was condensed with commercially-available 
(2-dimethylaminoethyl)triphenylphosphonium bromide (Wittig reaction) 
to give the target compound 2 as a free base. After extensive 
purification to remove unreacted benzophenone J_ and other 
by-products, the free base was converted to the title maleate salt 2 
(SNL-130, BL2003). A ^.5 g sample was submitted August 311 1986 as" 
Code No. DJD-07-14M. 

3.23 1-(V-Bromo-U-biphenylyl)-1-(M-chlorophenyl)-2-amidoxiinino- 
ethylene Maleate (SNL-131. WR 2559310 

The reaction sequence for the preparation of the title compound 
is shown in Chart No. 20. l-CT-Bromo-M-biphenylyD-M-chlorobenzo- 
phenone (3, p. 48) was treated with acetonitrile in the presence of 
sodium amide to give the 3-diaryl-3-hydroxypropionitrile K This was 
dehydrated using phosphorus pentoxide to give the corresponding 
unsaturated nitrile 2. The acrylonitrile 2 was allowed to react with 
hydroxylamine using the standard procedure to afford the title target 
amidoxime 3 as a free base which was converted to the target maleate 
salt 3, SNL-131. A t.5 g sample of this was shipped to WRAIR on 
September 12, 1986 as Code No. DJD-07-51, Bottle No. BL21012. 
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CHART NO.18 

1-(4' -BROMOPHENOXY-A-PHENYL)-1 -(A-CHLOROPHENYL)-3- 

DIMETHYLAMINOPROP-1-ENE MALEATE (SNL-129.   BL22205) 

Cl    +    (>3PCH2CH2NMe2        "l^11 > 

Br0 

(Compound 2,  Chart No.   8) 

Br 

CHCH2N(CH3)2      MaleicAcid  > 

Cl 

1 Free Base (A2%) 

Br HC-C02H 
=C-CH2N(CH3)2 • || 

HC-C02H 

2 Maleate Salt (87%), SNL-129, BL22205, DJD-07-32 
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CHART NO. 19 

l-(4,-BROMO-A-BIPHENYLYL)-l-(4-CHLOROPHENYL)-3- 

DIMETHYLAMINOPROP-l-ENE MALEATE (SNL-130) 

Br- -^Hg) + aco^-a A1C1. CS, - BI-<Q>^Q>J-^C1 

1 (58%) 

« Br 
1) ({i3PCH2CH2NMe2/n-BuLi 
——s— 
2) HaO* 

3) Oxalic Acid 

4) OH® 

=CHCH,NMe Maleic Acid 
2 «I ic 2 

2 (79%), Free base (oil), 

t=CHCH2NMe2 • « 
HCCO2H 

HCC02H 

2 (97%), SNL-130, BL2A003, DJD-07-4A, 
Wellcome Research Laboratories 
Compound 353C as the tartrate salt. 

^> 
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CHART NO.20 

l-(A'-BROMO-A-BIPHENYLYL)-l-(A-CHLOROPHENYL)-2- 

AMIDOXIMINOETHYLENE MALEATE (SNL-131.  WR 25593A) 

8 -^M^'-^r CHjCN/NaNH, 

'C=CHCN 

1) NHjOH 

2) Maleic Acid 

I!0H  HCC02H 
C=CHCNH2 • I 

HCCO,H 

3 SNL-131, DJD-07-51, WR 25593A 
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3.2H 1,1 ^-TrlsC^-methoxyphenyp-S-amlnoprop-l-ene Maleate (SNL-133, 
WR 256123) 

3.25 1,1,2-Trl3(^-methoxyphenyl)-3-dlmethylaminoprop-1-ene Maleate 
(SNL-132, WR 256122) 

The four-step sequence to the two title compounds is shown in 
Chart No. 21. H-Methoxyphenylacetonitrile was treated with isopropyl 
magnesium chloride followed by ^'-dimethoxybenzophenone to 
give3-hydroxy-2,3,3~triarylpropionitrile J[ as reported by Kaiser and 
Häuser for phenylacetonitrile (25). The nitrile group was reduced 
using a borane-tetrahydrofuran complex to give the 3"hydroxy-2,3,3- 
triarylpropyl amine 2. Intermediate 2 was dehydrated by heating 
(steam bath) the compound in an concentrated hydrochloric acid-acetic 
acid mixture to afford the 2,3,3-triarylallyl amine 3 as a free base. 
A portion of this free amine was converted to the maleate salt, 
SNL-133, and a 5.8 g sample was shipped to WRAIR as Code No. 
DJD-07-66, Bottle No. BL27853, on October 27, 1986. 

The balance of the amine 3, free base, was dimethylated using 
our standard formaldehyde-cyanoborohydride procedure to give the 
target N,N-dimethylallyl amine 4^ as a free base. This was converted 
to the target maleate salt k,  SNL-132, and a 5 g sample was shipped to 

;-JiMiB»-aa#ila4(SwJtorIWD-07-65, Bottle No. BL27862, on October 27, 1986. 

3.26 3-Hydroxy-2,3,3-tris(3-trifluoromethylphenyl)propylamine Maleate 
(SNL-^. WR 2565^1 ) 

3.27 1,1,2-Tris(3-trifluoromethylphenyl)-3-aminoprop-1-ene Maleate 
(SNL-136, WR 2565^0) 

3.28 1,1,2-Tris(3-trifluoromethylphenyl)-3~ditnethylaminoprop-1- 
Maleate (SNL-135. WR 256539) 

■ene 

The reaction sequence used for the preparation of the above 
three title compounds is shown in Chart No. 22. 

3-Trifluoromethylphenylacetonitrile was treated with isopropyl 
magnesium chloride followed by the addition of 3,3'-bi3(trifluoro- 
methyl)benzophenone to give the 3-hydroxy-2,3,3-triarylpropionitrile j_. 
The nitrile group was reduced with borane-tetrahydrofuran complex to 
give the corresponding propyl amine 2 as a free base. A portion of 
this was treated with maleic acid to^afford the target maleate salt 
SNL-^U, and a 3.5 g sample was submitted to WRAIR as Code No. 
DJD-07-89, Bottle No. BL31768. 

The balance of the free base 2 was dehydrated with mixed acids 
to give the corresponding triarylallyl amine 3 which, after workup, 
was isolated as the free base. A portion of the free base 3 was 
converted to the maleate salt, SNL-136. A 1.5 g sample was shipped to 
WRAIR as Code No. DJD-07-97, Bottle No. BL31759. 
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CHART NO.21 

1.1.2-TRIS(A-METHOXYPHENYL)-3-AMINOPROP-l-ENE MALEATE (SNL-133. WR 256123) 

ltlt2-TRIS(4-METHOXYPHENYL)-3-DIMETHYLAMINOPROP-l-ENE MALEATE (SNL-132. WR 256122) 

H3CO-((   ))—CH2CN ZI~ir~Z R"C"R 

VT./ 2) H3CO-^-6-^-OCK3 

3) Dilute HC1 

I 
C 
I 

RCHCN 

R - -^-ocHj 

2 «112 OH R      XH 
BH3-THr ,     R^.R 1) Concd HCl-HOAc (2;5). A >  

X c=C 
I 2) NaOH /   \ 

RCHCH2NH2 R      R 

2 
R = -^/-ocHj 

3 Free Base 

SNL-133, Maleate salt 

DJD-07-66, WR 256123 

R     CH2N(CH3)2 
1) HCHO, NaCNBH, C=C^ HnC02H 

HOAc, 5«C      '  /   NR 'HtCo2H 
2) NaOH 
3) Maleic acid 

R " -^-OCHa 

4 Maleate salt 

SNL-132, DJD-07-65, WR 256122 
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CHART NO. 22 

3-HYDROXY-2.3t3-TRIS(3-TRIFLUOROMETHYLPHENYL)PROPYLAMINE MALEATE (SNL-13A. WR 2565A1 

1.1.2-TRIS(3-TRIFLUOROMETHYLPHENYL)-3-AMINOPROP-l-ENE MALEATE (SNL-136. WR 2565A0 

1.1.2-TRIS(3-TRIFLUOROMETHYLPHENYL)-3-DIMETHYLAMINOPROP-l-ENE MALEATE (SNL-135. WR 256539) 

OH 

'0>-CHaCN 11     >-MgC1 . R-i-K BH.-THF 

CF, CF3       0 CF, 
3) Dilute HC1 

RCHCN 

CF, 

1 

OH v                ,   .        Rv      CHJNHJ 
I 1) Concd H^SO^-HOAc (1:2)        \   / 

R-C-R  >                  C=C 
1 2) NaOH                        /   \ 

RCHCH2NH2 Rx     R 

CF3 CF3 

2 Free Base 3 Free Base 

SNL-134, Maleate salt                          SNL-136, Maleate salt 
DJD-07-89, WR 2565A1 DJD-07-97, WR 2565A0 

.CH3 

1) HCHO, NaCNBH,      Rv    /CH2Nv      HCC02H 

2,nS'5°C „/•%    "•   H^H 
3) Malelc acld 

R = 

^. 

A SNL-135, DJD-07-94, WR 256539 
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The remaining free amlne 3 was dimethylated with formaldehyde- 
cyanoborohydride in the usual manner to afford the target trlaryl- 
dimethylaminomethyl ethylene jl as a free base.    This was treated with 
maleic acid to yield the title target maleate salt jt, SNL-135.    Of 
this a 6.5 g sample was submitted to WRAIR as Code NO. DJD-O?-^, 
Bottle No.  BL31777. 

The above three target compounds, SNL-1311, SNL-136 and SNL-135 
were shipped to WRAIR on December 29, 1986. 

1-(2-Pyridyl)-1-[6-(M-trifluoromethylphenyl)-2-trifluoro- 
methyl-M-pyridyl]-3-dimethylaminoprop-1-ene Maleate 

3.29 SNL-137;  Isomer A. WR 256599 

3.30 SNL-138;  Isomer 8. WR 256600 

The reaction sequence used for the preparation of both isomers 
is shown in Chart No. 23. 

Using the Wittig reaction,  2-pyridyl-i»-[6-(trifluoromethyl- 
phenyl)-2-trifluoromethyl]pyridyl ketone (available from an earlier 
antimalarial contract (26) was condensed with 2-dimethylamino- 
ethyltriphenylphosphonium bromide to give a mixture of the isomers A 
and B, SNL-137 and SNL-138 respectively.    After purification 
(chromatography) the oily mixture in anhyd ether was treated with 
maleic acid in methanol.    Isomer A, being less-soluble, was separated 
by filtration.    A ^.5 g sample of  isomer A maleate salt, SNL-137,  was 
shipped to WRAIR on January 20,  1987 as Code No. DJD-07-107, Bottle 
No.  BL33137. 

After the separation of isomer A,  the mother liquors were 
evaporated to near dryness.    The residue was triturate with ether to 
afford crystalline isomer B, SNL-138.    An 8.5 g sample   was shipped to 
WRAIR on January 20, 1987 as Code No. DJD-07-107A, Bottle No. BL331M6. 

3.31 1-(2-Pyrldyl)-1-[6-(4-trlfluoromethylphenyl)-2-trifluoromethyl- 
H-pyridyl]-2-amidoximinoethylene Maleate (SNL-139, WR 256782) 

The sequence to the title amldoxime is shown in Chart No. 24. 

Commercially-available cyanomethyltriphenylphosphonium chloride 
in dichloromethane was treated with 2 N aq.  sodium hydroxide to 
provide the stü.-ting Wittig reagent, triphenylphosphoranylidene- 
acetonitrile 0).   The phosphorane ± in dichloromethane was allowed to 
react with the~dipyridyl ketone  (26" p. 57;  purified as described in 
combined sections 5.7 and 5.8).    The resulting acrylonitrile 2 was 
purified (chromatography) to give an oil which was treated with 
hydroxylamine hydrochloride end sodium bicarbonate.   Workup gave the 
crude title amidoxime 3 as a free base which was purified via the 
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CHART NO. 23 

1 - (2 - PYRIDYL ) -1 - [ 6 - ( A -TRIFLUOROMETHYLPHENYL) - 2 -TRIFLUOROMETHYL- 

A-PYRIDYL]-3-DIMETHYLAMINOPROP -1-ENE MALEATE 

SNL- ■137, Isomer A, WR 256599 

SNL- -138, Isomer B, WR 256600 

•    Br       ^CHa 
+      (>3PCH2CH2N 

\ CH, 

1) n-BuLi 

2) Oxalic acid 
3) NaOH 
A) Purification 
5) Maleic acid 

Ref. 8, p. 57 

,CH, 
=CHCH,N 

\ CH, 

HCC02H 

' II 
HCCOjH 

SNL-137, Isomer A, DJD-07-107, WR 256599 

SNL-138, Isomer B, DJD-07-107A, WR 256600 
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CHART NO- 24 

l-(2-PYRIDYL)-l-[6-(A-TRIFLUOROMETHYLPHENYL)-2-TRIFLUOROMETHYL- 

A-PYRIDYLl-2-AMIDOXIMINOETHYLENE MALEATE (SNL-139. WR 256782) 

t er 
Ph3PCH2CN 

2N NaOH 
PhsP'CHCN 

1, Ref. 9 

CF,— 

+      CH2Cl2t 25
0C 

H-CN 

Ref. 8, p. 57 

FSC 

1) NH2OH 

2) Maleic 
acid 

3, SNL-139, DJD-07-117, WR 256782 
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oxalate salt. The free base was regenerated from the oxalate salt and 
converted to the title target maleate salt 3i SNL-139. A 10 g sample 
was shipped to WRAIR on March 1, 1987 as Code No. DJD-07-117, Bottle 
No. BL35828. 

3.32 3-Hydroxy-3-[1<~(1<'-methoxyphenoxy)phenyl]-3-(t<-methoxyphenyl)- 
propylamine Maleate (SNL-HtO. WR 256780) 

3.33 1-[1-(M'-Methoxyphenoxy)phenyl]-1-('4-methoxyphenyl)-3-amino- 
prop-1-ene Maleate (SNL-1H2. WR 256779) 

3.3^ 1 - [ ^- (H' -Methoxyphenoxy) phenyl ]-1 - (^l-methoxyphenyl )-3-dimethyl- 
amino-prop-1-ene Maleate (SNL-Ul, WR 256781) 

The reaction sequence used for the preparation of the above 
three compounds is shown in Chart No. 25. 

The starting 3,3-diaryl-3-hydroxypropionitrile (ref. 2, p. HH) 
was reduced with LAH to give the 3i3"diaryl-3-hydroxypropyl amine J_ as 
the free base. A portion of this intermediate was converted to the 
title maleate salt, SNL-UO, a 3.5 g sample of which was shipped to 
WRAIR on Maren 4, 1987 as DJD-07-118, Bottle No. BL35837. 

The remaining hydroxypropyl amine _1_ was dehydrated with mixed 
acids to give, after workup, the corresponding 3.3"diarylallyl amine 2 
as the free base. A portion of this was converted to the maleate 
salt, SNL-1M2, and a 5.0 g sample was shipped to WRAIR as Code No. 
DJD-07-128, Bottle No. BL35855. 

The remaining allyl amine 2 free base was dimethylated using the 
standard formaldehyde-cyanoborohydride method to afford the dimethyl 
amino derivative 3 as a free base. Treatment with maleic acid 
afforded the maleate salt 3, SNL-lin. A 6.0 g sample of SNL-Ul was 
shipped to WRAIR as Code No. DJD-07-k123, Bottle No. BL358H6. All 
three maleate salts, SNL-1H0, 112 and 141, were shipped on March H, 
1987. 

3.35  8-[(1<-Amino-1-methylbutyl)amino]-4-methyl-2,5t6-trimethoxy- 
quinoline Hemisuccinate (SNL-U3. WR 257305) 

The sequence to the title 2,5-dimethoxy-14-methylprimaquine is 
shown in Chart No. 26. 

The starting 8-amino-H-methyl-2,5,6-trimethoxyquinoline in 
crude form was available from an earlier program (1). This material 
was purified to give pure product with acceptable analysis and melting 
point (1, p. 38). 

The pure product was condensed with the side-chain reagent 
4-iodophthalimidopentane in acetonitrile to give the blocked 
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CHART NO. 25 

3-HYDROXY-3-t4-(A,-METHOXYPHENOXY)PHE^?YL]-3-(A-METHOXYPHENYL) 

PROPYLAMINE MALEATE 1 (SNL-1AO. WR 256780) 

1-[A-(A'-METHOXYPHENOXY)PHENYL]-1-(A-METHOXYPHENYL)~ 3- 

AMINOPROP-1-ENE MALEATE 2 (SNL-1A2. WR 256779) 

1-[A-(A'-METHOXYPHENOXY)PHENYL]-1-(A-METHOXYPHENYL)-3-DIMETHYL- 

AMINOPROP-1-ENE MALEATE 3 (SNL-1A1. WR 256781) 

CH2CN 

LiAlH., 

H3COH(Q)-0-<Q^C-^)^OCH3 

in 

HCl/HOAc 

2CH2NH2 

1^, Free base 

SNL-1A0, Maleate salt, DJD-07-118, WR 256780 

c= 
1) 37% HCHO 

CHCH2NH2 NaCNBHj, HOAC 
2) NaOH 
3) Maleic acid 

2,  Free base 

SNL-1A2, Maleate salt, DJD-07-128, WR 256779 

=CHCH2N 
/CH3 

H,CO- 
CH3 

HCC02H 
• II 
HCC02H 

3, SNL-1A1, Maleate salt, DJD-07-123, WR 256781 
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CHART NO. 26 

8-[(A-AMINO-l-METHYLBUTYL)AMINO]-A-METHYL-2t5.6-TRIMETHOXY- 

QUINOLINE HEMISUCCINATE (SNL-1A3.  WR 257305) 

CH,0 CH 

CHaO^ 
CH3CH(CH2)3N [Q 

DIPA/CH3CN 
Reflux 

OCH3    CH3 
H,0 

OCH, 1)NH2NH 

HNCH(CH2)3N       [Q 

CH, 

2"" 2 

2) Succinic 
acid 

OCH3 CH3 

H,0 CH2C02H 

0.5 

CH2C02H 

HNCH(CH2)3NH2 

CH3 

2, Hemisucclnate salt 

SNL-1A3, DJD-07-153, WR 257305 
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side-chain 8-amiloquinollne J_ (62$).    The phthallmido group was 
removed with hydrazine to give, after chromatography,  pure title free 
base  (82$).    Attempts to prepare a monosuccinate salt in pure form was 
unsuccessful but the hemisuccinate salt was isolated in pure form in 
71$ yield from the free base or 58$ from the precursor 3.    A 5.5 g 
sample was shipped to WRAIR as Code No. DJD-07-153,  on May 21,  1987. 

3.36 6-Methoxy-^-methyl-8-[(6-pyrrolidinohexyl)amlno3quinoline 
Dihydrochloride  (SNL-m, WR 257566) 

The sequence to the title compound is shown in Cha^t No. 27. 

6-Methoxy-il-methyl-8-nitroquinoline was hydrogenated using 
Raney nickel catalyst to give the corresponding 8-aminoquinoline J_ in 
81$ yield as described under an earlier contract (27).    The 8-amino- 
quinoline J_ was condensed with 6-broraohexanoyl chloride following a 
literature procedure   (28, Johnson and Werbel,  1983)  to give the 
8-bromohexanoylaminoquinoline 2 (79$).    Intermediate 2 was then 
condensed with pyrrolidine to give the corresponding 8-(N-pyrrolo- 
hexanoylamide 3  (62$).    The amide 3 was reduced with LAH to give the 
title compound free base which was purified and converted to the title 
dihydrochloride salt j<   (42$).    A 5.0 g sample was shipped to WRAIR as 
Code No.    DJD-07-161   on July 14,  1987. 

3.37 6-Methoxy-4-methyl-8-[(6-morpholinohexyl)amino3quinoline 
Dihydrochloride  (SNL-145, WR 257680) 

As shown  in Chart No.  28,  8-(6-bromohexanamido)-6-methoxy-4- 
methylquinoline  (_1_) was prepared in 79$ yield as reported in the 
literature   (28).     Intermediate J_ was treated with morpholine to give 
the corresponding 8-(6-morpholino)hexanamidoquinoline 2 (84$).    The 
amide 2 was reduced with lithium aluminum hydride to give the title 
compound as a free base.    The free base was purified and converted to 
the title target dihydrochloride salt 3  (45$).    A 3.5 g sample was 
shipped to WRAIR on November 5,  1987 as Code No. DJD-07-214, Bottle 
No. BL49993. 

3.38 8-[(6-Diethylaminohexyl)amino]-6-methoxy-4-methoxymethyl- 
quinoline Dihydrochloride Monohydrate (SNL-146, WR 257683) 

The five-step sequence to the title compound is shown in Chart 
No. 29. 

6-Methoxy-4-methyl-8-nitroquinollne was oxidized using selenium 
dioxide (29) to give the 4-carboxaldehyde J_ (75$) which was reduced 
with sodium borohydride to afford the carbinol 2 (73$).    The carbinol 
2 was treated with dimethyl sulfate (phase transfer catalyst) to give 
the 4-methoxymethyl-8-nitroquinoline 3  (80$).    The latter was 
hydrogenated (using platinum oxide catalyst)  to give the corresponding 
8-aminoqulnoline 4 (ca.  100$).    The amine 4 was treated with 
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CHART NO. 27 

6-METHOXY-A-METHYL-8- [ (6-PYRR0LIDIN0HEXYL)AMIN0]QUIN0LINE 

DIHYDROCHLORIDE (SNL-1AA. WR  257566) 

H,CO H,CO. 

Raney Ni/H2 Br(CH2)5C0Cl 

»   •»   • 

H3CO, o H,CO 

H 
Steam bath 

HNC(CH2)5Br 

0 

2  (79%) 

HNCKCHoKN 

0 

3  (62%) 

1) L1A1H../THF 

2) HC1 

H,C0. 

Olb. ■2HC1 

N' 

■a HNCH2(CH2)1.CH21 

U  (A2%) 

SNL-144,  DJD-07-161, WR 257566 
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CHART NO.28 

6-Methoxy-A-methyl-8-[(6-morpholinohexyl)aininolquinoline 
Dihydrochloride (SNL 1A5. WR 257680); 

H,Ü 1) Raney Ni/Hj 

2) Br(CHj)5COCl 

H,C 

HNC(CH2)5Br 

& 
1 (79%) 

«Q H,0 

HNC(CH2)5N 

2 (8A%) 

1) LiAlH,    H3C 
 ^ 

2) HC1 

0 

2HC1 

HNCH2(CHj),CH,N    
0 

v_v 
3 (45%), 

SNL-1A5, DJD-07-21A 
WR 257680 
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CHART NO. 29 

8-[(6-Diethylaminohexyl)amino]-6-methoxy-A-methoxymethylquinoline 
Dlhydrochloride Monohydrate (SNL 1A6. WR 257683); 

H,C 

CHO CH,OH 

SeO, 
H3CO, 

2 (73%) 

A-Hydroxymethy1-6-methoxy- 
8-nitroquinolinea 

(CH3O)2S02/Na0H 

BU..NOH 

CH,OCH 

H,C 

2Uoiij CHJOCHJ 

HCO. 
PtO,/H 2' "2 

3H, 

3   (80%) A (100%) 

1) Cl(CH2)6NEt 2/6iiiii.2 

v  (>—)2NEt 
2) HC1 

CHjOCHa 

■2HC1-H,0 

HK(CH2)6N(C2H5)2 

5 (52%) 
SNL-1A6, DJD-07-203 
WR 257683 

(a) Used also as starting material for target compounds In Chart No. 3. 
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6-diethylamlnohexyl chloride to give the title compound, free base. 
The latter was purified and converted to the title dihydrochloride 
salt monohydrate 5 (52$). 

A 10.3 g sample was shipped to WRAIR on November 11,  1987 as 
Code No. DJD-07-203,  Bottle No.  BL50021. 

3.39 8-[ (6-Diethylaminohexyl )amino]-4-hydroxymethyl-6-methoxy- 
quinoline Dihydrochloride (SNL-m?, WR 25UU21) 

Two routes were developed to prepare the title compound.    The 
first route is shown below. 

B-Amino-^-hydroxymethyl-ö-methoxyquinoline    6-Br(CH2)sC0Cl 

8-(6-Bromohexanamido)quinoline J^ (73$)    Et2NH        > 

8-(6-Et2N(CH2)5C(0)NH  Q 2   (100$)    BH3/H2S0H/HC1 , 

8-[(6-Et2N(hexyl)amino]quionoline 3,   (13$, WR 254421) 

The three-step sequence is fairly conventional but the yield in 
the last step was low (13$).    Attempts to improve the yield were 
unsuccessful and the four-step sequence shown in Chart No.  30 was used 
successfully. 

4-Hydroxymethyl-6-methoxy-8-nitroquinoline was converted to 
the t-butyldimethylsilyl ether _]_ (91$) which was reduced catalytically 
to give the corresponding 8-aminoquindine 2 (94$).    This was followed 
by side chain introduction to afford intermediate 3.    The protecting 
silyl group was removed using tetrabutylammonuium fluoride to afford 
the target compound 5 as the free base.    The latter was treated with 
hydrogen chloride to give title dihydrochloride salt ^ (42$). 

A 6.0 g sample was submitted on December 18, 1987 as Code No. 
DJD-07-239, Bottle No.  BL51297. 

3.40 8-[(6-Ethylaminohexyl)amino]-4-hydroxymethyl-6-methoxyquinoline 
Dihydrochloride (SNL 148, WR 257767) 

The reaction sequence to prepare the title compound is shown in 
Chart No. 31. 

The side chain was prepared by the procedure developed in these 
laboratories (13).    Anhydrous ethylamine was treated with 6-chloro- 
hexanol to give the arninoalcohol ^ which was treated with thionyl 
chloride to give 6-ethylaminohexylchloride hydrochloride 2. 
Intermediate 2 was allowed to react with the protected 4-hydroxymethyl 
amine 3, prepared as described in Section 3.39  (Chart No.  30).    The 
alkylated product was deprotected using tetrabutylammonium fluoride 
and purified by column chromatography.   The purified title free base 
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CHART NO. 30 

8-[(6-Dlethylaminohexvl)amino]-A-hydroxymethvl-6-inethoxy- 
guinoline Dihydrochloride (SNL-147. WR 25AA21) 

CH^0SiR•K2
,l 

H,0H 
H,CQ 

t-BuMe2SiCl 

From Section 3.2, 
Chart No.  2 

PtO,/H 2'"2 

H,C 

CHjOSiR'Rj" CH^OSiR'R," 

H,CC 

Cl(CH2)6NEt 2 /i"^<-2 

(>—)2NEt 
OIO 

2  (94%) 

N 

llH(CH2)6N(C2H5)2 

1) BuuN*FQ 

2) HC1 

CH2OH 

HaCO, 

\>^^N^ 
2HC1 

NH(CH2)6N(C2H5) 
2/6"VV2n5/2 

A  (42%)    SNL-147, 
- WR 254421 

DJD-07-239 
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CHART NO.31 

8-[(6-Ethylaminohexyl)aminol-A-hydroxvmethvl-6-methoxyqulnoline 
Dlhvdrochlorlde (SNL-148. WR 257767) 

C1(CH2)60H 
EtNH, 

■*      EtNH(CH2)60H 

1 (84Z) 

S0C1. 
->-  EtNH(CH2)6Cl 

HC1 

2 (82Z) 

H,C 
1) A 

CH,0H 

HsCO 

93 
1) BU..NF 
3) HC1 

2HC1 

HN(CH2)6NHC2H 2/6iiiio2n5 

3    R^tBu,  R"=Me 

From Section 3.3 

Chart No.   3 

4  (39Z) 

SNL-1A8,  DJD-07-2A8, 
WR 257767 

H,C( 

CHART NO.32 

8-[(6-Diethvlaminohexyl)amino]-6-methoxy-A-[(4-methoxy- 
benzoyloxy)methyl]quinoline Dihydrochloride (SNL-149. WR 258AAA) 

:H,OH 

ÖiQ 
1) 4-CH30C6Hl.C0Cl, 

Py,  G'C  

2) HC1 

J(CHj)6N(C2H5)2 

WR 254441, free base 
Section 3.3, Chart No. 3 

H,CO 

UCH2)6N(C2H5)2 

(40%) 

SNL-149, DJD-07-283 
WR 258444 
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was treated with hydrogen chloride to give title dihydrochloride 1 
(39$). 

A 7 g sample was shipped to WRAIR on May 10, 1988 as Code No. 
DJD-07-248, Bottle No. BL51304. 

3.m  8-[ (6-Diethylaminohexyl)amlno]-6-methoxy-t-[ (l-methoxy- 
benzoyloxy)methyl]quinoline Dihydrochloride (SNL-m9, 
WR 258W) 

The two-step sequence to prepare the title compound is shown in 
Chart No. 32. 

The starting material, 8-[(6-diethylaminohexyl)amino]-4- 
hydroxymethyl-6-methoxyquinoline, WR 251221 (a metabolite of WR 6026), 
was prepared by the procedure discussed in Section 3.39, Chart No. 30. 
Referring to Chart No. 32, 4-methoxybenzoyl chloride was added to a 
cold soln of WR 254221 in pyridine (30) to produce the crude target 
M-ester. The mixture was purified by chromatography and the title 
compound (free base) was converted to the target dihydrochloride salt 
(40$). 

A 3.8 g sample was shipped to WRAIR on March 29, 1988 as Code 
No. DJD-07-283, Bottle No. BL52196. 

3.42 8-[(6-Diethylaminohexyl)amino]-6-methoxy-4-trimethylacetyloxy- 
methylquinoline Dihydrochloride (SNL 150, WR 258651) 

The reaction sequence to prepare the title compound is shown in 
Chart No. 33. 

The title quinolinediamine ester was prepared according to a 
literature procedure (30), by the addition of trimethylacetyl chloride 
to a cold solution of WR 25m21 in pyridine. The mixture was purified 
by column chromatography and the purified free base was converted to 
the title dihydrochloride salt (51$). 

A 5 g sample was shipped to WRAIR on April 21, 1988 as Code No. 
DJD-07-289, Bottle No. BL527119. 

3.43 8-[(6-Ethylaminohexyl)amino]-6-methoxy-4-methoxymethylquinoline 
Dihydrochloride (SNL-151. WR 258820) 

The reaction sequence to prepare the title compound is shown in 
Chart No. 31*. 

The title compound was prepared by condensing 8-amino-6- 
methoxy-4-methoxymethylquinoline with 6-ethylaminohexyl chloride 
hydrochloride. The alkylatlon product was purified by column 
chromatography and the pure free base, upon treatment with hydrogen 
chloride, gave pure title compound (51$). 
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CHART NO.33 

8-[(6-Diethylaminohexyl)amlno]-6-methoxy-4-trimethvlacetvloxy- 
methvlqulnoline Dlhvdrochloride 2 (SNL 150. WR 258651) 

;H,OH 

H^CC 

OLG. +   (CH3)3CC0C1      1) Pyridlne, 0°C 

.N' 

!lH(CH2)6N(C2H5)2 

WR 254441, Free Base 
Section 3,3, Chart No. 3 

H3CO 

I(CH2)6N(C2H5)2 

SNL-150, DJD-07-289 

WR 258651 

2) HC1 

CHART NO.34 

8-[(6-EthylaminohexylMniino]-6-methoxy-4-niethoxvmethvlquinoline 
Dihydrochloride  (SNL 151. WR 258820); 

H3CO. 

H2OCHj 

Section 3.2 
Chart No.  2 

+ C1(CH2)6NHC2H5 

HC1 

Section 3.4 
Chart No.  4 

CHjOCHj 

2HC1 

2) HC1 

I(CH2)6NHC2H5 

(5U) 

SNL 151, DJD-07-299 

WR 258820 
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A 5.8 g sample was shipped to WRAIR on January 27, 1988 as Code 
No. DJD-07-299, Bottle No. BL52951*. 

3.M      8-[(6-Dlethylamlnohexyl)amlno]-6-methoxy-'<"[(3-trlfluoromethyl- 
benzoyloxy)inethyl]qulnollne Dlhydrochlorlde (SNL-152 
WR 259036) 

The reaction sequence to prepare the title compound is shown in 
Chart No.  35. 

The title aromatic ester of the metabolite of WR 6026,  was 
prepared following a known procedure  (30).    3-Trifluoromethyl- 
benzoyl chloride was added to a cold solution of WR 25^21  in pyridine. 
The mixture was purified by column chromatography and the free base of 
the title compound was converted to the dihydrochloride salt (29%), 

A ^4.5 g was sample was shipped to WRAIR on May 24, 1988 as Code 
No. DJD-07-301, Bottle No. BL53308. 

3.45 8-[(4-Amino-1-methylbutyl)amino]-6-methoxy-4-methoxymethyl- 
quinoline Hemisucoinate (SNL-153, WR 259219) 

The reaction sequence to prepare the title compound is shown in 
Chart No.  36. 

The starting 8-amino-5-methoxy-i4-methoxymethylquinoline    was 
prepared as described in Section 3.38.    8-Amii:'.juinoline was condensed 
with U-iodo-1-phthalimidopentane  in acetonitrile to give intermediate 
J_ (70^).    The phthalimido group was removed with hydrazine to give, 
after chromatography, pure title free base  (80%).    The free base was 
treated with one-half equivalent of succinic acid to give the pure 
title compound 2,   (65/t). 

A 6 g sample was shipped to WRAIR on June 15, 1988 as Code No. 
DJD-08-68, Bottle No. BL53602. 

3.46 8-[(4-Amino-1-methylbutyl)amino]-4-hydroxymethyl-6-methoxy- 
quinoline Fumarate (SNL-15M, WR 215300) 

The reation sequence to prepare the title 4-hydroxymethyl- 
primaqulne,  is shown in Chart No.  37. 

8-Amino-1l-t-butyldimethylsilyloxymethyl-6-methoxyquinoline, 
prepared as described earlier in section 3.39, was alkylated with 
1-iodo-l-phthalimidopentane to give intermediate J_ (74$).   The latter 
was deprotected using tetrabutylamraonium fluoride to afford the 
4-hydroxyraethyl intermediate 2 (45$).    The phthalimide group was 
removed with hydrazine to give the title free base which was purified 
by column chromatography and treated with fumaric acid gave the title 
compound 6 (61$). 

A 5.0 g sample was shipped to WRAIR on July 12,  1988 as Code 
No.  DJD-08-77, Bottle No. BL54207. 
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CHART NO.35. 

8- [ (6-Diethvlaininohexvl)amino ] -6-methoxv-4- f (3-trlf luorcgrethyl- 
benzovloxv)inethvl]quinoline Dihydrochloride (SNL 152. WR 2S9036) 

:H,OH 

HsCO. 

roio 
Hl!l(CH2)6N(C2H5)2 

Free Base 
WR  25AAA1 

Section 3.3, Chart No.  3 

1) Pyridine,  0oC 
2) HC1 

H,CCL 
CH.OC-^O 

CF, 
■2HC1 

HN(CH2)6N(C2H5)2 

(39%) 

SNL-152,   DJD-07-301 

WR 259036 
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CHART NO. 36 

8-[(A-Amino-l-methvlbutvl)amino]-6-methoxv-4-niethoxvmethvl- 
"™    quinoline Hemisuccinate  (SNL 153. WR 259219); 

H,0 

CHoOCH, 

CH ^HCCH^aN       TQ 
(>—)2NH 

CH,CN 

Section 3.2 
Chart No.   2 

CH,OCH 2"^" 3 

1  (70%) 

1) NH2NH 2 ""2 

H3CO. 

CH,OCH, 

2) Succinic 
acid 

0.5 
CHjCGjH 

CH2C02H 

HNCHCCHJaNH, 
I 
CH3 

2 (65%) 

SNL 153, DJD-08-68 

WR 259219 
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CHART NO. 37 

8-[(4-Amino-l-methylbutyl)amino]-4-hydroxvmethvl-6-methoxv- 
Quinoline Fumarate (SNL 15A. WR  215300) 

^OSiR'Rj" 
HjCO^ ölo 

NH2 

R'-t Bu.R'^Me 

Section 3.3 

Chart No. 3 

(>—)2NH 

CH.CN 

CH,0R 
H,0 

CHiCHi)/ Q 

CH, 

1 (7A%) 

CH,0H 

9Q  H3CO. 
BuLNF 

THF 

l; NH2NH5 

l)  Fumaric 
acid 

CH,0H 

H,CO H0,CCH 

HCC02H 

!lCH(CH2)3NH2 

CH, 

3 (61%) 

SNL-154, DJD-08-77 

WR 215300 
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