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SUMMARY

During the three years of our work we have prepared and sub-
mitted for evaluation as potential antimalarials one hundred and eight
compounds including repeat samples of which fifty are target compounds.

l - ‘—l
v n

Except for WR 61467, AE 96096 and AF 14571 (pantoic acid
derivatives of sulfadiazine, fanasil and kelfizina respectively) all of
the target compounds so far tested in the Rane mice and bird screen have

shown only marginal activity at best. The present synthetic program on
i% antagonists of pantothenic acid was based on the demonstrated antimalarja?
activity of SN 14622 (UR 29,224) in avian malaria and more recently in
Trager's in vitro screen, from the World War II program. Untortunately,
[ SN 14622 is completely inactive in the present WRAIR screens in mice

i)

(P. berghei), chicks (P. gallinaceum) and mosquitoes. In our opinion,
the nonreproducibility of the activitv of SN 14622, particularly in the
present WRAIR chick screen is due to the different test procedure being
used by Rane. We consider this screening procedure an improper one for
our compounds. We suggest that the drug-diet method, used for testing
- SN 14622, should be repeated and used as a standard protocol method for
L these compounds. A few of our compounds were tested by Dr. Trager in
his in vitro system with P. coatneyi in monkey erythrocyte suspension
and he has found WR 54036 ‘an amide of pantoyitaurine) to be very active,

[ﬁ much more so than SN 14622. We have been informed that on the basis of
4 Dr. Trager’s screen it has been selected for advanced screening in the
monkey.

~

j In the Rane scveen in mice, WR 61467 has been found to be
curative at 320 mg/kg and is active at 16C mg/kg. It is mecre active
than sulfadiazine. Similarly, AE 956096 and AF 14571 are active at

] 40 mg/kg and 160 mg/kg respectively. We would recommend advanced bio-
logical evaluation of these compounds for (a) testing against resistant
strains as possible candidates and (b) comparative evaluation against
sulfas which are at present being aduinistered in combination with pvri-

} methamine,
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FOREWORD

4 the middle o” February 1966 work was started in cur labora-
tories oa the synthesis of “Analogs of Phenylpantothenone" and “Amides
of Pantoyltaurine" as potential antimclarials under Contract DA-49-192-
D-2879. The first and the second annual reports were submitted in
February of 1967 a~d 196# respecctively. The present final report covers
the progress of work npneil March 1969, the termination date of the con-
tract. The werk carried s, during this period was partly the subject
of our provosals for renewal, dated July 24, 1567 and July 22, 1968.

Lxperimental details for only the compounds synthesized during
the third year of our contract are given in this report. However,
reference to the experinental details of the compounds synthesized in
the previcus two years may be obtained from the table of contents in
this report.

Cumulative tables for the biological activity of all the
compounds submitted so far to WRAIR for screening 2re included in this
report.

Drs. T. R. Sweeney and B. Poon of the Department of Organic
Chemistry, Walter Reed Army Institute of Research, continued to act as
technical officers for this agency,

[URE Y Aok sy S B

PRI

G M

illat rowt TN 1 SRR L P YR

[ LT

1




y

A
rav—

= C= oD &2 .

-y

i B e

TABLE OF CONTENTS (Final Report)

SUMMARY

FOREWORD

I.

1I.

III.

Iv.

INTRODUCTION AND BACKGROUND
SYNTHESIS OF COMPOUNDS

A, ANALGGS OF PHENYLPANTOTHENOXNE

B. AMIDES OF w~-METHYLPANTOYLTAURINF AND AMIDES OF PANTOYL-

TAURINE
<. OTHER ANALOGS AND PHOSPHATE ESTEPS
D. RELATEL SULFONE DERIVATIVES
E. PANTCIC ACID DERIVATIVES
F. MISCEYLANEOUS
BIOLOGICAL SCREENING DATA AND DISCUSSION 2F RESULTS

EXPERIMENTAL DETAILS

(+¥-N-[2-[{(2-" "~ ™INYL)SULFAMOYL]ETHYL]-2,4-DIHYDPOXY-3,3-
DIMETHYI £ %" :4DE (AD 21/U9)
N-[2-[(3~-Qu. *" 35.8YL)SULFAMOYL]ETHYLJPHTHALIMIDE

HYDROCHLOKY' .. (AD 21745)

2-AMINO-N-(3-+' © UCLIDINYL)ETHANESULFONAMIDE DIH.DRO-
CHLORIDE =173¢8)

(+)-2,4-DY ..YDRGXY-3, 3-DIMETHYL-N-ISOFROPYL3UTYRAMIDE
(AE 96137)

(+)-2,4 -DIHYDROXY-3, 3-DIMETHYL~Y -{ (4-CYCLCHEXYL) BUTYL1
BUTYRAMIDE (AF 14606)

{+)-2,4~-LIHYDROXY-3, 3-DIMETHYL~N-CYCLOHEXYLBUTYRAMIDE
(AF 14580)

(+)-2,4-DIHYDROXY-3, 3-DIMETHYL-N-[ 3, 3(DIMETHYLAMINO) PROPYL } -

BUTYRAMIDE (AF 14599)

69

70

70

71

71

71

72

T A A R




oy
RS MLEN

Y
b o e e e w e

[ SOV

koA o e

TABLE OF CONTENTS (Final Report, cont'd)

(+)-2,4-DIHYDROXY~3, 3-DIMETHYL-N- (2-TETRAHYDROPYRANYLMETHYL) -
BUTYRAMIDE (AS 34783)

(-)-N-[2-(DIETHYLAMINO)ETHYL]}2,4-DIHYDROXY~3, 3-DIMETHYL-
BUTYRAMIDE (AS 34809)

=, £=DIMETHYL~y-BUTYROLACTONE

3,3-DIMETHYL-4-HYDROXY-N-(6-METHOXY~-8-QUINOLYL ) BUTYRAMIDE
(AD 88937)

SORIUM o«~METHYLPANTOTHENATE (AE 86536)
DIBENZYLPHOSPHONATE

N[ 2~ [ (4~CHLOROPHENYL ) SULFAMOYL ] ETHYL -2, 4-DIHYDROXY-3, 3~
DIMETHYLBUTYRAMIDE-4-DIBENZYLPHOSPHATE

N[ 2-{ (4~CHLOROPHENYL ) SULFAMOYL ] ETHYL ] -2, 4~DIHYDROXY-3, 3~
DIMETHYLBUTYRAMIDE~4~-DTHYDROGENPHOSPHATE (AE 09655)

4 ,4+=DIMETHYL-2-[ (5-METHOXY-8-QUINOLYL) IMINO J TETRAHYDROFURAN-
3-0L  (AD 21727)

*2-BENZYLGXY-3, 3~-DIMETHYLBUTYRO-y—-LACTONL
#2-BENZYLOXY~-3, 3 -DIMETHYL-4-ACETOXYBUTYRAMIDE
2-BENZYLOXY-2, 3-DIMETHYL-4-ACETQXY BUTYRIC ACID

2-BENZYLOXY-3, 3-DIMETHYL-4-ACETOXY-N- [ 4~ (2-PYRIMIDINYLAMINO~
SULFONYL) PHENYL ] BUTYRAMIDE (AD 88955)

4-ACETOXY~2~-BENZYLOXY-3, 3-DIMETHYL~4' -FLUOROSULFONYLBUTYR-
ANILIDE (AS 34792)

4-ACETOXY-2~BENZYLOXY-3, 3~DIMETHYL-N-(1H, 2,4-TRIAZUL~3~
YL)BUTYRAMIDE (AS 34818)

4~ACETOXY-~-(2- BENZIMIDAZOLYL)-2~BENZYLOXY~3, 3~DIMETHYL~
BUTYRAMIDE (AT 14982)

2-BENZYLOXY-3, 3-DIMETHYL-4~HYDROXY-N- [ 4~ (2~-PYRIMIDINYLAMINO-
SULFONYL) PHENYL]BUTYRAMIDE (AD 88964)

2-BENZYLOXY-3, 3-DIMETHYL-4~HYDROXY-N- (6~METHOXY~-8-QUINOLYL) -
BUTYRAMIDE (AE 86554)

gage

72

73

76
76

77

78

~1
3]

79

86

80

)

e
Lo

boigud

P Wt Py )
s

L =) o) L=

3

[Yrew—— oo -

S

t
—

o

_‘ ‘ '

-

L .
o

L.

]
-]

e




Lo C0 63 = oy ey Gon 952 0N

2 =

0D = < ==

TABLE OF CONTLNTS (Final Report, cont'd}

2-BENZYLOXY-3,3~DIMETHYL-4-HYDROXY~4 ' ~ [ (3-METHOXY-2-
PYRAZINYL)AMINOSULFONYL]BUTYRANILIDE (AF 14571)

2-BENZYLOXY-3,3-DIMETHYL-4'~{(5,6~DIMETHOXY-4-PYRIMIDINYL) -
AMINCSULFONYL]-4-HYDROXYBUTYRANILIDE (AE 96096)

DIBENZYL p-BROMOANILINEPHOSPHONATE (AE 48983)
DIBENZYL p-METHOXYANILINEPHOSPHONATE (AE 48974)
DIBEMZYL BENZYLAMINOPHOSPHONATE (AE 48965)
DIBENZYL N-CYCLOHEXYLPEOSPHORAMIDATE (AS 34774)

N'-2-(3,4,5,6-TETRAHYDROPYRIMIDINYL) SULFANILAMIDE (AE 86545)

TABLE 1. BIOLOGICAL RESULTS OF PHENYLPANTOTHENONES AND PANTOYL
TAURINE DERIVATIVES

TABLE 2. BIOLOGICAL RESULTS OF RELATED SULFONE DERIVATIVES

TABLE 3. BIOLOGICAL RESULTS OF OTHER ANALOGS, PANTOIC ACID
DERIVATIVES AND MISCELLANEOUS COMPOUNDS

TABLE 4. ACTIVITY OF COMPOUNDS IN TRAGER'S IN VITRO SCREEN
LITERATURE CITED
DISTRIBUTION LIST

DOCUMENT CONTROL DATA

page
81

82

83
83

84
84

85

66

87

89
91

[OOSR

bR e b M 2 o

R -

R T R

< et

WM|&A¢ B o S e




B R et

l TABLE OF C:NTENTS (Ann.:l Report 1)
I r.age
EXPERIMENTAL DETAILS 21
I 2, 4-DIHYDROKY-3, 3-7 METHYLV.A .ERAMIDE 21
I 2, 4-DIACETGIY ~3, -~ DIMETHYLVALERAMIDE 21
2,4~DIACETONY~3, -DIMETHYLVALERIC ACID 22
1 2,4-DIACETCXY~" 3-DIMETHYL-N~[3-0X0-3-(p-TOLYL)-1-
; PROPYL)VALEFAMIDE (WR 40647) 23
2,4~-DIACETOXY~3, 3-DIMETHYL~K~[3~0X0-3~PHENYL~1~-
I PROPYL]VLLERAMIDE (WR 40646) 23
2,4-DIACETOXY~3, 3-DIMETHYL-N- [ 3—(p~CHLOROPHENYL) ~3-0X0-
I 1-PROPYL] VALERAMIDE (WR 45491) 24
2-AMINO-N~PHENYLETHANESULFONAMIDE 25
r
2, 4-DIHYDROXY~3, 3-DIMETHYL~N-[2- (PHENYLSULFAMOYL) ETHYL} -
VALERAMIDE (WR 35394) 25
I N-{2-1 {p-CHLOROPHENYL) SULFAMOYL ) ETHYL ] PHTHALIMIDE
- (WR 38441) 26
I 2-AMINO-N- (p-CHLOROPHENYL) ETHANESULFONAMIDE 27
N-[2-{ (p~CHLOROPHENYL) SULFAMOYL ] ETHYL ] -2, 4~DIHYDROXY~
E 3,3-DIMETHYLVALERAMIDE (WR 35393) 27
2-PHTHALIMIDO-N~ (p-FLUOROPHENYL) ETHANESULFONAMIDE (WR 38443) 27
+
{ 2-AMINO-N- (p~FLUOROPHENYL) ETHANESULFONAMIDE (WR 40645) 28
N-[2-[(p~FLUYOROPHENYL) SULFAMOYL ] ETHYL ]2, 4~-DIHYDROXY-3, 3~
g DIMETHYLVALERAMILE (ADL 14155-27) 28
%
1"
N-[2-{ (p-METHYLPHENYL) SULFAMOYL ] ETHYL ] PHTHALIMIDE
¥ (WR 38439) 29
&
2-AMINO-N~p-TOLYLETHANESULL"iNaMT DE 29
-_5:% :
i
P

)
Wiy

A

1}




TABLE OF CONTENTS {Annual Report I, cont'd)

2,4~-DIHYDROXY-3, 3-DIMETHYL-X-{2-[ (p METHYLPHENYL) -
SULFAMOYLETHYL}VALERAMIDE (ADL 14155-2%8)

R-[2-{ (p-METHOXYPHENYL) SULFAMOYL | ETHYL ] P4THALIMIDE
(KR 38440)

2-AMINO-N-(p-METHOXYPHENYL) ETHANESULFONAMIDE

N-[2-{ (p-METHOXYPHENYL) SULFAMOYL) ETHYL}~2,4-DIBYDROXY-3, 3~
DIMETHYLVALERAMIDE (WR 52410)

N-[2-[(4~-CHLORO-2, 5-DIMETHOXYPHENYL) SULFAMOYL] ETHYL}-
PHTHALIMIDE (WB 38442)

2-AMINO-N-(4~CHLCRO-2, 5-DIMETHOXYPHENYL) ETHANESULFORAMIDE
(WR 40649)

N-[2-[ (4-CHLORO-2, 5-DIMETHOXYPHENYL) SUGLFAMOYL} ETHYL }-
2,4~-DIHYDROXY-3,3-DIMETHYLVALERAMIDE (WR 40648)

N-[2-[ (5-CHLORO-2,4-DIMETHOXYPHENYL) SULFAMCYL]ETHYL] -
PHTHALIMIDE (WR 52405)

2-AMINO-N-(5-CHLORO~2, 4-DIMETHGXYPHENYL) ETHANESULFONAYIDE
(ADL 14143-47)

N-[2-[ (5-CHLORO-2,4-DIMETHOXYPHENYL) SULFAMOYL ] ETEYL ] -
2,4-DIEYDROXY-3,3-DIMETHYLVALERAMIDE (WR 45492)

(-) -N-[2-{ (p-FLUGOROPHEXYL) SULFAMOYL JETHYL] -2, 4-DIHYDROXY —
3, 3-DIMETHYLBUTYRAMIDE (ADL 14155-34)

(+) -N-[2-[ (p-FLUOROPHENYL) SULFAMOYL ) ETHYL] -2, 4-DIHYDROXY~
3, 3-DIMETHYLBUTYRAMIDE (ADL 14155-36)

(+) -N-[2-{ (4-CdLORO-2, 5-DIMETHOXYPHENYL) SULFAYOYL] ETHYL]-
2,4~-DIHYDROXY-3, 3-DIMETHYLBUTYRAMIDE (WR 52409)

(+)-N-[2-[(5-CKLORO-2,4-DIH£TEOXYPHESYL)SULFAHOYL]EEHYL]-
2,4-DIHYDROXY~3, 3-DIMETHYLBUTYRAMIDE (WR 54035)

N-{2-[{(2,5-D1 FLUOROPHENYL) SULFAMOYL]ETHYL] PHTHALIMIDE
(ADL 14421-31)

2 - AMINO-1-(2, S-DIFLUOROPHENYL) ETHANESULFORAMIDE
(ADL 14421-33)

) -N-[2-[(2, 5-DIFLUOROPHENYL) SULFAMOYL] ETHYL]-2,4%-
DIHYDROXY-3, 3-DIMETHYLBUTYRAMIDE (ADL 14155-44%)

12

page

29

31

32

32

33

33

38

38

- e

=4




| e TR Lo

ol ewed e

IaBLE OOXNTENTS (Zonual Report I, cont'd)
X-[2-§(2,4-DIFLUOROPEENYL) SULTAMOVL JETEYL | PHTERE INI BT
(aDL 31152:-27)
2-24INO-N-(2, 5-DIF o OR0PHENYL) ETELNESULFONAYIDE
(DL 1£421-32)

() N-12-§(2,4-DIFIPO2OPEENYL ) SEE FAMOYL JETEYE}-2,4 -
DIEYDROXY-3, 2-DIMETEYLBUTTRANIDE (ADL 141535-435)

S-[2- [ (6 =TEOLY-8—QUINGLYL) SULFAMOYL  ETEY L J PETEALIXIBE

¥R 52408)
2. 3MEN0-N-{E-METEOXY —E-QUI NS YL} ETELNSSTE FONAMERE
(W 52117}

(+) N-[2-[(6X=TEOXY ~S-QUINGLYL) S.* FAMOYL JEFEYL | -2,4~
DIEYPROLY-3,3-DUMEESTESUITRAMIDE (WR 54036)

N-f2-[(2-PYRAZINTL)SULFAMOTL} STEYL | PEIELEL IMEDS
{2DL 143153-51)

2-IMEINO-N-(2-PYRAZINYL) ETEANESUCLRONAVEDE (WE 45523)

N-{2-[ (6 MEIEQLT—3-PYRIDAZYL ) STLFAMOTL JETETL [ PETEREIMEDSE
£1T1 34421-3)

2,%-DIACETONY-2, 3-DEMEEri~N—-{ 46— (2-FYEEDINTEAMING—~
STLE "0\"2.1%:3::.}&&1. BE (D2 :£135-43)

Pt
(™

39

L9

&9

fal
e

[ U,

RO A MR A B

[RE——Y

et Sorts SR P f

n s

e

Uipthnilbe i bsesssphodie +




TABLE OF CONTENTS (Annual Report II)

EXPERIMENTAL DETAILS

N—[2-[(2,S-DIFLUOROPHENYL)SULFAMOYL]ETHYL]-2,4-
DIHYDROXY-3,3-DIMETHYLVALERAMIDE (WR 74110)

N-[2-(2,4~DIFLUOROPHENYL)SULFAMOYL)ETHYL) -2, 4 -DIHYDROXY -
3,3-DIMETHYLVALERAMIDE (WR 74107)

- [2-[(2-METHOXY-5~PYRIDYL) SULFAMOYL | ETHYL | PHTHAL IMI DE
(WR 74108)

2-AMINO~N—(Z-METHOXY-S-PYRIDYL)ETHANESULFONAMIDE

N-[2—[(Z-METHOXY—S—PYRIDYL)SULFAMCYL]ETHYL]—2,4~
DIHYDROXY-3,3-DIMETHYLVALERAMIDE (WR 76219)

N—[2-(2~PYRIMIDYLSULFAMOYL)ETHYL]—2,4~DIHYDROXY-
3,3-DIMETHYLVALERAMIDE (ADL 15056-8)

N-[2-(1~ADAMANTYLSULFAMOYL)ETHYL]PHTHALIMIDE (WR 74109)

2-AMINO-N- {1-ADAMANTYL) ETHANESULFONAMIDE

N-[2~(1-ADAMANTYLSULFAMOYL)ETHYL]-2,4-DIHYDROXY—3,3-
DIMETHYLBUTYRAMIDE (WR 87796)

N—[2~[(6~METHOXY—3—PYRIDAZYL)SULFAMOYL]ETHYL]PHTHALIMIDE
(ADL 14421-3)

2—AMINO-N~(6-METHOXY—3—PYRIDAZYL)ETHANESULFONAHIDE
(ADL 15337-20)

(+)—N—[2—[(6-METHOXY—3-PYRIDAZYL)SULFAMOYL}ETHYL]—2,4—
DIHYDROXY-3,3-DIMETHYLBUTYRAMIDE (ADL 15337-24)

2-AMINOETHYL PHENYL SULFIDE HYDROCHLORIDE (WR 34649)

2.4-DIHYDROXY-3,3-DTMETHYL-N—[2-(PHENY~THIO)ETHYL}~
VALERAMIDE (ADL 15056-2)

2-AMINOETHYL p-CHLOROPHENYL SULFONE HYDROCHLORIDE
(WR 28376)

N-[2~{p~CHLOROPHENYLSULFONYL) ETHYL ] -2 4-DIHYDROXY~-3 ,3-
DIMETHYLVALERAMIDE (ADL 15056~3)

2-AMYNOETHYL p-CHLOROPHENYL SULFIDE HYDROCHLORIDE
(37 37764)

15

R it i I T

25

26

26

27

27

28

29

30

31

31

32

32

33

33

34

35




L4 "

v L2y A ey

R

o e s et u o o SRR £ W S AY eI N AN AL 0 % T

[ e

TABLE OF CONTENTS (Annual Report II, cont'd)

N-[2~(p~-CHLOROPHENYLTHIO}ETHYL]-2,4-DIHYDROXY-3,3-DI~
METHYLVALERAMIDE (WR 92073)

2-AMINOETHYL p-FLUOROPHENYL SULFIDE HYDROCHLORIDE
(ADL 15056-12)

N-[2-(p~FLUOROPHENYLTHIO) ETHYL]-2,4-DIHYDROXY-3,3-DI~
METHYLBUTYRAMIDE (ADL 15056-10)

2-AMINOETHYL p~FLUOROPHENYL SULFONE HYDROCHLORIDE
(ADL 15i19-8)

(+)~2,4-DIHYDROXY~3,3-DIMETHYL-N~{2~(p~FLUOROPRENYL~
SULFONYL) ETHYL | BUTYRAMIDE (ADL 13056-16)

2-AMINOETHYL p-FLUOROPHENYL SULFOXIDE HYDROCHLORIDE
(WR 90191)

(+)-2,4-DIHYDROXY-3,3-NIMETHYL-N-[2-(p~FLUOROPHENYL~
SULFINYL)ETHYL]BUTYRAMIDE (ADL 15056-17)

2-AMINOETHYL PHENYL SULFOXIDE HYDROCHLORIDE (WR 03735)

2-AMINOETHYL p-CHLORCPHENYL SULFOXIDE HYDROCHLORIDE
(WR 87797)

2-AMINOETHYL PHENYL SULFONE HYDROCHLORIDE (WR 83969)

- {2~{2-PYRIMIDYLSULFAMOYL) ETHYL ] -4 ~-HYDROXYBUTYRAMIDE
{WR 90192)

4-HYDROXY -» {2-(PHE Y'.TH!D)EFAYL]BUTYRAMIDE (WR 83971)

N-[2-{p-CHLOROPHENYLTH1{ « .HYY ~4~HYDROXYBUTYRAMIDE
(WR 84131)

N- {2~ (p~FLUOROPHENYLTHIO) ETuYL j -4 -HYDROXYBUTYRAMIDE
(WR 87798)

4-HYDROXY-N- [2- (PHENYLSULFINYL)ETHYL ] BUTYRAMIDE
(ADL 15056-14)

4-HYDROXY~-N-{2-(p—~PHENYLSULFONYL) ETHYL ) BUTYRAMIDE
(WR 84130)

N-[2-(p-CHLOROPHENYLSULFCNYL) ETHYL } ~4 ~HYDROXYBUTYRAMIDE
(WR 77537)

16

35

36

36

37

37

38

39

39

39

40

40

41

4]

41

42

42

e
ol

= I oo

twl w'

il

-3

Pmatwast
(SRt

e |
e 2

B!

. s
[—

[

!

| e,

{

Yot
A s

Ay

-




TABLE OF CONTENTS (Annual Report II, cont'd)

page

2,4-DIACETOXY-3,3-DIMETHYL—N—(6—METHOXY-8-QUINOLYL)
VALERAMIDE (ADL 14155-46)

43

6~METHOXY—8—(TETRAHYDROFURAN-Z—YLIDENEAMINO)QUINOLINE

(ADL 15337-22)

44

DIBENZYL ANILINOPHOSPHONATE[DIBENZYL N~PHENYLPHOSPHOR-

AMIDATE] (ADL 15458-1)

ATTEMPTED HYDROLYSIS OF WR 61467

17

44

b4q

4

e




——y

.

-

-

1}

S g

Y L.m: ¢

[
Qawon wid

. — e e ———————— . —

I. INTRODUCTION AND BACKGROUND

The primary objective with which the U.S. Army Medical Research
and Development Command had launched this research program, i.e., tc find
an effective antimalarial against resistant strains of P, falciparum, has
not yet been achieved and vigoruus research in the various aspects of
malaria chemotherapy is being continued. However, encouraging results
have been obtained on recent studies on volunteers infected with chloro-
quine-resistant P, fazlciparum wich the use of a combination of sulfadiazine
(or a longer acting sulfonamide) with pyrimethamine. Similarly a mixture
of cyclogu-nil embonate and diacetyl derivative of diphenylsulfone (CI 564)
has shown promis‘ng results.

Backgrouad

As a par: of this program we have carried out the synthesis of
analogs of pantothenic acid as potential an*imalarials under Contract No.
DA-49-193-MD-2879.

Tke biological rationale for the preparation of these compounds
was based on the elegant work of Trager! who had shown that the addition
of calcium pantothenate to an appropriate medium containing duck erythro-
cytes parasitized with P. lophurae increased the survival period cf the
parasite, Hence, the testing of pantothenic acid antagonists as potential
antimalarials was initiated in the World War II program, and activity
against P. gallinaceum and P, lophurae was found in phenylpantothenone
(1, X=C0; R=H, Cl, etc.),%*” amides of pantoyltaurine (1, X = SO,NH;

R = H, Cl, gtc.),“ and in other related ccempounds (1, X = S, SO, SO,,;
R = H, C1).

CH

| 3
R@—XCHZCHZNHCOEH-E—?H n

H CH, OH
1 3

During the course of the program, we intended Zo synthesize
compounds 2 and 3a as potential antimalarials in which the terminzl
-CH,0H of the pantoyl part has been replaced by -CHGH-CH3, a group which
is known to produce potent pantothenic acid antagonists.® 1In addition,
we proposed to synthesize more examples in the series of amices of pantoyl-
taurine, 3b.
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AL

CH ?H

03 3
COCHZCHZNHCOCH-&——-CH-CH RNH30 CH,CH7NHC0fH-é-——CHR'
(11 3 27272 |
X OH CH3 OH OH H3 oH
2 3
Analogs of phenylpantothenone a) (R' = CHj3), amides of w-methyl-
pantoyltaurine

») (R' = H), amides of pantoyvl-

taucsine

Recently, Dr. Trager7 has demonstrated very elegantly that the
plasmodium in fact utilize Coenzyme A for their growth. Thus, the bene-
ficial effect obsz:ved by him earlier of the addition of calcium panto-
thenate is an indirect one, We therefore proposed to synthesize simpler
analogs of type 4 where only the pantoic acid part of the molecule
{COCHOHC(CH3) ,CH,0H] has been changed. The important part of 4 is the
terminal hydroxyl group. This is necessary because it will then be
available for phosphorylation, etec., to be converted biosynthetically to
the corresponding Coenzyme A derivatives, whereas this conversion would
be blocked in the absence of the hydroxyl group.

H 0
3 .
L] a Cd - a7 |
R NHCOCHZCHZ(llH2 RNHoOZCHZCHZNHCOCH ¥ Cll2 o F OH
CH OH CH OH

4 5 ’

In addition we proposed to synthesize a few examples of phosphate esters
of 3b, e.g., 5 (R = 4-chlorophenyl). The preparation of these compounds
would be, in a way, a step further toward the synthesis of the corres-
ponding Coenzyme A analogs.

In view of the current interest in the antimalarial activity
of the sulfone DDS against the resistant strain of P. falciparum, we
had also proposed the synthesis of related sulfone derivatives of type b.

H

ft3
R XCH,,CH, NHCOCH~C—CHR'
I ]

OH CH, OH
6 3

X =S, 80, S0, R' = H, CH,

20
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Some pantoic acid derivatives were also proposed in which some
of the known antimalarials (e.g., sulfadiazine, etc., and 8-aminoquino-
lines) would be synthesized with the added pantoic acid side chain (e.g.,
7), and thus hopefully their metabolic pathway would be changed.®

< \>—NHSO @-Nucocu-c-—?m'
OR

We had also proposed the synthesis of compounds of type 8, some of which
are known antipant.othenates.9

M‘- ~ - -

s

RNHCOCH-C—CH,,
|

OH CH3 OH {

8

Work carried out in the present program of synthesis of anti-
pantothenates has led to an amide of pantoyltaurine®@ (WR 54036) which
is very active in Trager’s in vitro screen altiough inactive in the Rane
screen. We have been informed that this compound has been selected for
advanced screening in the monkey.! 10 yhereas a pantoic acid derivative®2
of sulfadiazine (WR 61467) has been found to be curative at 320 mg/kg,
it is active at 160 mg/kg in the Rane screen ard is inactive in Trager's
in vitro screen, It is more active than sulfadiazine. Similarly pantoic
acid derivatives of Fanasil (AE 96096) and Kelfizina (AF 14571) are
active at 40 mg/kg and 160 mg/kg respectively in the Rane screen. Further
data on these compounds are not yet available and are awaited with interest.
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II. SYNTHESIS CF COMPOUNDS

A. Analogs of Phenylpantothenonrs (2)

Becauie of the extreme acid-base seasitivity of these com-
pounds, 82 P 7=11 the original scheme had to te abandoned and an alter-
native five-step synthesis was developed to give their diacetates. The
three compounds submitred {or biological testing have shown no activity
in any of the malaria screens (Table 1A).

B. Amides of w-Methylpantoyltaurine (3a, and Amides of Pantoyltaurine (3b)

All but one of the 17 sulfonamides 9 originally suggested8a p 11-13
have been prepared. The sulfonamides 9 were synthesized as shown below and
then were condensed with lactones 10 or 11 to give the target compounds 3a
and 3b respectively. The lactone 1l condensed smoothly with the sulfon-
amides 9, but there was no reaction when lactone 10 was used. However, it
was found that the condensation occurred when the sulfonamide 9 was used as
its potassium salt.

RNH
S ~ 2 ey 1 2 1 »
NH,CH,CH, S0, — N-CH,,CH, 50K R'S0,C1 ——2» R'SO,NHR
0
NH,NH,, Ci,
RNHSO,CH,CH,NH, + go?n-?---ca-cri3 — 3a
l OH CH |
o
S
10 (d2)
s
COCK~C—CH
bl
B CHy
L 11 (levo)

3b (dextro)
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To date twenty-two target compounds have been submitted for testing.
Two compounds, viz WR 54036 and WR 35393, have been found to be very
active in Dr. Trager's screen (see discussion of biological activity).

The structures and biological activity of all the amides of
w-methylpautoyltaurines 3a, amides of pantoyltaurines 3b, sulfonamides 9
and the corresponding phthalimides submitted by us for testing are given
in Tables IB, IC, ID and IE respectively.

C. Other Analogs (4 and 8) and Phosphate Esters (3)

Compounds of type 4 and 8 were prepared by the condens?tion
of various amines with y-butyrolactone and 11 respectively.eb p

Only one example of 5 was prepared. It was synthesized as
shown below. It is the phosphate ester of SN 14622 (WR 29,224), the

o e e e —————————

CH 0
i ji OCH C_H e oo
cl -NHSO, CH..CH.NHCOCH-C—CH.OH + cl-p~ 2 0 ° _l. Pyridine/-407,
Y X ) i 2 ~ 2. 1.,/Pd/C
S &{ OCH,C H, 2
WR 29,224 3
CH, 0
o
c1 NHSO.,CH.,CH.,NHCOCH-C—CH _~0--P-OH
2772772 i1 2 i
s OH CH, H

most active antipantothenate from the World War II program.

The structures and biological activity of these compounds is
given in Table 3A,

D. Related Sulfone Derivatives (6)

These compounds were prepared by the reaction of the lactones

10 or 11 with the amines® 12, i3, and 14.
- - VRN

NH.CH.cH.s0/ \)-r

27272

\7 + HS@-R —_— N’HZCHZCHZSO-R<

l‘{

L
o
~~
ted
nou

S, 50, 50,)
H,CcH

c
=3
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Nearly all the suggested compounds8b P 6 vere preparea. A total of 15
compounds inciuding six target compounds have been submitted for bio-
logical evaluation. The various w-methylpantoylsulfones, pantoyisulfones
and their precursor sulfides, sulfoxides, and sulfones which we have ’
synthesized are listed in Table 2A, 2B, 2C, 2D and 2E respectively.

E. Pantoic Acid Derivatives (7)

Since the attempted hydrolysis of the diacetate groups in
WR 61467 (7, R = Ac, R' = CH3) failed under a variety of conditions, the
original synthetic scheme was abandoned®P P 8-11 and an alternative
synthesis as shown below was developed to give 16.

cH
i3 1. socl 3 H,/Pd
1L ———  GHy-C—GH-CO0H 5t~ CHyC—CH-CONHR! —=— 7
- 2 -
OAc CH .
¢ C, OBz 3. of OH CH, OBz -
15 16

Derivatives of type 16 of sulfadiazine, Fanasil and Kelfizina have been
prepared but in all cases the attempted debenzylation to give the target
compound 7 (R = R' =H) have fsiled. The heterocyclic nucleus of the
sulfas is reduced instead. However, compounds of type 16 are very
important from the biological activity point of view, as they have the
necessary terminal hydroxyl group (see p. 20).

Three compounds, WR 61467, AE 96096 and AF 1457i, are ac:ive
in the Rane screen. The biological data om 2 number of compounds in this
series are not yet available.

The list of pantoic acid derivatives we have synthesi:ed are
listed in Table 3B.

F. Miscellzneous

A few substituted dibenzyl anilinophosphonates were prepared
by allowing the amine to react with dibenzyl phosphochloridate in
refluxing benzene. They are listed in Table 3C.
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111. BIOLOGICAL SCREENING DATA AND DISCUSSION OF RESULTS

As discussed earlier, the present synthetic program on antago-
nists of pantothenic acid was based on the demonstrated antimalarial
activity in avian malaria of phenylpantothenones and amides of pantoyl-
taurine. The most active compound, i.e., SN 14622 (WR 29,224) was
reported to be ten times as active as quinine when tested against blood-
induced P, gallinaceum infection in the chick.%s11912 More recently,
Trager has shown the in vitro inhibitory effect of SN 14622 on P.
lophurae, P. cocatneyi, and P. falciparum develoging intracellularly.’
Unfortunately, SN 14622 is not being picked up'3 in the present WRAIR
screens in mice (P, berghei), chicks (P. gallinaceum) and mosquitoes.

Qur target compounds so far tested, except WR 61467, AE 96096 and AF 14571,
have shown marginal activity at best in mi:e and chicks. Hecwever, a few
of our compounds were tested by Dr. Trager in his in vitro screen.8? He
has found WR 35393 to be as active as SN 14622 and WR 54036 much more
active than SN 14622 (Table 4a and 4b).

e b

!

W)

[

P
emrany

CH. CH
e .. \ é 3 i3
e CclL -NHSO_,CH.,CH.,, NHCOCE~C—CH c1 -NHSO. CH,,CH, NHCOCH~C—CH-CH
! - 2"2""2 (12 A W TN W
: H CH., OH H CH, OH

3 3
r SN 14622 (WR 29,224) WR 35393

(+ isomer)

tﬁﬁ &'Mﬂ" “!’

2 CH, ~ f CH,
| ~ i
X CH, NHSO 5 NHCOCH—C—CH-Ci
NHSO, CH, CH NHCO?H-E-——CHZ OAc éu3 OAc

2
OH CH3 OH

2

w... ..
HelLrnsataedoitusiy g aia T ki gyl ¢ oo Bl ity
B ]

WR 61467

WR 54036 (+ isomer)

#Nﬂ"—«"

The non reproducibility of the activity of SN 14622 in the
present WRAIR chick screen is both disappointing and puzzling. To us
it seems the difference lies in the test procedure. In the present
screen the drug is administered to the chick either subcutaneously or
per os immediately after infection as a single dose, whereas in the
World War II program the drug-diet method was used’" and the administration
of the drug was begun one day before infection and was continued for four
days after infection. ?Perhaps in the present test method the lack of
activity is due to insufficient levels of the drug in the blood. We
s suggest that the method used for testing SN 14622 (seze reference 14)
should be repeat :d and used as a standard protocol method for these com-
pounds. We have teen informed, however, that WR 54036, which is most
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active in Trager's screen, has been selected for advanced screening in
the monkey.lo In view of the diffarence in activity in the two chick
screens, we would recommend that due consideration be given to having
adequate drug levels in the blood in the test procedure to be used in

the monkey screen., This whole question has been brought to the attention
of WRAIR.

Anong pantoic acid derivatives WR 61467 is curative in mice
(Rane screea) at 320 mg/kg and is active at 160 mg/kg. It is more active
than sulfadiazine. It is inactive in Trager's im vitro screem (Table 4b).
This latter inactivity of WR 0l467 is perhaps due to the presence of the
acetate group which is not hydrolyzed in the in vitro sys<ea and thus is
not available for phosphorylation, etc, With the preseat data it is
difficult to assess whether its activity is due to hydrolysis in vivo to
sulfadiazine. Some light may be thrown on this aspect when some results

ML

from the Trager screen become availabie on coapound 16 (R' = -@»SOZE{HJL/ ),
Ay

which has a free terminal hydroxyl group.

Similarly AE 96096 (Fanasil derivative) and AF 14571 (Kelfizina
derjvative) are active at 40 mg/kg and 160 og/kg respectively in the Rane
screen. Further data on these compounds is not yet available., We would
recommend advanced biological evaluation of these for (2) testing agaiast
resistant strainz as possible candir e compounds and (b) comparison with
sulfas which are at present being admiuistered in cozbination with pyri-
methamine. These compounds will be most interesting if their activity
is based on something different than hydrolysis in vivo to the corresponding
sulfas.
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A. Analcgs

TABLE 1.

oy

iclogic2l Results of Pheavipantorhenozes ané Paatovltaurine Derivatives

on Congound

—— i e

of Phenvlpzntothenone

R=C

ADL 14155-32
WR Z0A%A

-

abL 14155-25
R 40647

|

%
2772 1 1 { 3
Oxc CE, 03¢

w

B. &zmicdes of .~Mechylpantovitaurine

ADL 14355-26

%R 35393

c1—¢</:\>»:ﬁx.soz-:-z

Mice

Survivzl Tizme, éars

Bose Mean Toxic
ok rreated control change Deaths
20 6.2 6.2 a.9 a0
89 6.? 5.2 8.0 €0
329 .~ 6.2 a.0 <O
{4 6.2 6.2 8.9 12,7]
AQ 6.5 6.2 9.2 og
1690 6.% 6.2 e.2 o0
i0 6.4 6.1 8.3 00
40 &£ 4 6.1 2.3 &5
160 6.6 €.k G.5 ad
£ 6.8 €.5 2.3 o0
160 7.6 8.5 9.5 00
&%0 5.2 6.5 1.7 00
50 7.6 6.5 i.1 o0
i60 §.4 6.5 1.9 oL
650 9.2 6.5 2.7 171
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120
240

120

Bird Mosquito
Survival Time, days Percent
Mean Toxic Dose  Toxic  Abnormal Suppression Synthesis
treated control change Deaths 7% conc Deaths OQOocysts oocysts sporozoites cn Page
L (23)=*
I (23)
5.0 4,2 0.8 00
5.0 4,2 0.8 00 I (24)
5.0 4,2 0.8 G0
4,0 3.6 0.4 00
4,0 3.6 0.4 00 I (25)
4,0 3.6 0.4 00
4.0 3.5 0.5 00 I (27)

*Annual Report I, p.

31
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TABLE 1. (contd)

Identification Compound
ADL 14155-27 F@-NHSOZ—R
WR 35395
ADL 14155-28 CH3©—NHSOZ—R
WR 35392
ADL 14155-29 CH30-©-NHSOZ—R
WR 52410

OCH3
ADL 14155-30 Cl@—NHSOZ-R
WR 40648

OCH3

ADL 14155-31A CH,0

WR 45492

ADL 14155-47
WR 74107

ADL 14155-48
WR 74110

o

CH

3 -NHSO ~R

Hi
(98]
N

oo}

-NHSO ,-R

!

NHSOZ-R

o

D

mg/kg

32

ose

40
160
640

40
160
640

40
160
640

40
160
640

40
160
640

Mice .~
Survival Time, davs
Mean Toxic
treated control chance Deaths
6.4 6.1 0.3 00
6.6 6.1 0.5 00
7.0 6.1 0.9 03
6.6 6.2 0.4 00
6.6 6.2 0.4 00
7.0 6.2 0.8 02
6.4 6.1 0.3 00
6.8 6.1 0.7 00
6.8 6.1 0.7 00
6.2 6.2 - 00
6.4 6.2 0.2 00
6.8 6.2 0.6 00
6.2 (7.0) 6.1 (6.2) 0.1 (0.8) 00
6.2 (7.0) 6.1 (6.2) 0.1 (0.8) 00
6.4 (7.4) 6.1 (6.2) 0.3 (1.2) 00




o

I Bird Mosquito
Survival Time, days Percent
Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis
;[mg/kg treated control change Deaths 7% conc Deaths Occysts  oocysts spoerozoites on Page
1 (28)
b
-
{
s
- 120 4,0 3.6 0.4 00
J 240 4.0 3.6 0.4 00 I (29)
480 4,0 3.6 0.4 00
.
i
-
;[ 1 (30)
£ {
3 I (32)

- -
- ll’

P

ane—y
-t
~~
[9%)
~
N’

y—
3%
[«

- P
T

4.0 3.6 0.4 00
240 4.0 3.6 0.4 00 11 (26)%
480 4.0 3.6 0.4 00
| *
!
120 4.0 3.6 0.4 00 0.1 17 0 0 0 IT (25)

-

*Annual Report 11, p. 26
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TABLE 1, (contd)

Mice

Survival Tirme, days
Dose Mean Toxic
Identification Compound mg /kg treated control chanee Deaths

N HS0,-R 40 6.2 6.1 0.1 00
ADL 14155-49 | 160 6.2 6.1 0.1 00
WR 76219 cit,0 N 640 6.2 6.1 0.1 00
Z 40 6.4 6.4 0.C 00
ADL 15056-8 O 160 6.6 6.4 0.2 00
y/
VR 91946 \»)‘Nusoz-x 640 6.6 6.4 0.2 00
C. Amides of Pantoyltaurine
&
R = cuzcuzxmcoia-c—fnz
H CH; OH
ADL 14155-34 @-xuso -R levo(-)
WR 44247
ADL 14155-36 -@-wso -R dextro(+)
WR 44323
3 43 6.4 6.1 0.3 00
ADL 14155-37 NHSO 160 6.4 6.1 0.3 00
WR 52409 dextro(+) 640 7.0 6.1 0.9 00
40 6.2 6.1 0.1 00
ADL 14155-38A CH,0 -NH50,-R 160 6.4 6.1 0.3 00
WR 54035 dextro(+‘ 640 6.4 6.1 0.3 00

34




Bird Mosquito
Survival Time, days Percent
ose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis B
g/kg treated control change Deaths 7 conc Deaths Oocysts oocysts sporozoites _on Page  H
3 11 (27)
60 1.5 3.2 0.6 00
120 3.8 3.2 0.6 00 I1 (28)
240 3.8 3.2 0.6 00
£
H
l I (35) ,
i
l %
!
i
] 1(36) i
‘
1120 4.0 3.5 0.5  £0 I (36)
I 0.001 9 - - - .
0.01 11 - - - I (37) :
I ¢.1 9 0 0 0
I 35
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TABLE 1. (contd)

Mice

Survival Time, days

Dose Mean Toxic

3 Identification Compounc mg/kg treated control chanee Deaths

F ADL 14155-44 NHSO,-R dextro(+)
K WR 66440

[

3

3

ADL 14155-45 @-\:HSO -R dextro(+)

WR 66439

40 6.8 6.1 0.7 00
- ADL 14155-39 dextro(+) 160 6.8 6.1 0.7 00
: R 54036 50 - 640 7.0 6.1 0.9 00
40 6.2 6.1 0.1 00
ADL 15056-4 [S:] 160 6.2 6.1 0.1 00
R 87796 NS0, R 640 6.2 6.1 0.1 00
40 6.8 6.4 0.4 00
ADL 15337-24 Q—ano R 160 6.8 6.4 0.4 00
AC 64236 dextro(+) 640 7.0 6.4 0.6 00

1
2 10 6.4 6.1 0.3 00
| ADL 15337-35 /> \./\—Naso -R 40 6.6 6.1 0.5 00
,}' AD 21709 \=5" Jexcro(s) 60 6.6 6.1 0.5 00
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Bird

~l... N Mosquito
Survival Time, days Percent
Mean Toxic Dose Toxic  Abnormal Suppression Synthesis

']hg/kg treated control change Deaths 7 conc Deaths Oocysts ococysts sporozoites _on Page

I 1 (39)
I (40)
I 0.001 6 - - - i
0.01 9 - - - 1 (42) ¢
0.1 31 - - _
I 0.1 0 0 0 0 II (30)
I 11 (32)
;
H
10 4.0 3.9 0.1 00
- Z( 5.8 3.9 0.1 00 69
40 4.0 3.9 0.1 00
80 4.0 3.9 0.1 00 )
-~ 160 4.0 3.9 0.1 00
_ 320 4.0 3.9 0.1 00
- 37
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TABLE 1, (contd)

Mice
Survival Time, days
F Dose Mean Toxic
3 Identification Compound mg / kg treated control change Deaths
é D, 2-Amino~-N-Substituted Sulfonamide
- N 40 6.2 6.2 0.0 00
- ADL 14143-29 F-/ ~NHS0,,CH,,CH,NH,, 160 6.4 6.2 0.2 00
R 40645 — 640 6.4 6.2 0.2 00
oci,
40 6.2 6.2 0.0 00
ADL 14143-52 Cl -NHSO,CH,CH,NH, 160 7.0 6.2 0.8 02
< 640 0.0 6.2 0.0 05
WR 40649
CH
3
OCH,
40 6.2 6.2 - 00
ADL 14143-47 CH.0 -NHSO_CH.CH.NH, 160 6.2 6.2 - 00
3 2727272 o 6.2 6.2 00
WR 61463 y . -
C1
F
20 6.4 6.2 0.2 00
ADL 14421-33 NHSO,,CH,CH, NH, 80 6.8 6.2 0.6 00
WR 61466 320 6.8 6.2 0.6 00
F
40 6.2 6.2 - 00
ADL 14221-32 F -NHSO..CH.CH.NH 160 6.2 6.2 - 00
2727272 o 6.2 6.2 00
WR 61462 . - -
Y CH, 40 6.4 6.2 0.2 00
ADL 14421-12 ‘ 160 7.0 6.2 0.8 03
WR 52112 > 640 - 6.2 - 05
NHSO,,CH,CH,NH,,
N 40 7.0 6.1 0.9 00
ADL 14421-9 /4 >-xusozcu2cv.2m12 160 7.2 6.1 1.1 00
WR 45823 Y= 640 7.4 6.1 1.3 00
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Bird Mosquito

Survival Time, days Percent
Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis
mg/kg treated control change Deaths Z conc Deaths Oocysts oocysts sporozoites _on “age

O S Y LB e P R AE

1 (28)

I (32)

1 (33)

PR

T

I (38)

-

e m

TR e

I (40)

(]
~~
3~
[
N~

0.1 57 0 0 0

I (43)
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TABLE 1. (contd)

Mice

Dose
Identification Compound mg/kg

40
ADL 15537-20 CH3O~<>NHSOZCH2CH2NH2 160
AC 64245 =) 640

@»NHSOZCHZCHZI\HZ +2HC1
Y

ADL 15337-27
AD 21736

E. Phthalimides

ADL 14143-49A

40
@NdSOZCHZC}iZR 228

WR 35396
20
ADL 14143-49B Cl NHSO_,CH,CH,R 80
272772 320

WR 38441

20
apL 14143-27 B/ \ NHSO,CH,CE,R 80
WR 38443 — 320

20
ADL 14143-50A CH -NHSO,,CH,CH R 80
3 272772 320

WR 38439

Survival Time, days

Hean Toric
rreatad control charge Deaths
7.0 6.4 0.6 00
7.2 6.4 0.8 00
7.6 6.5% 1.2 00
7.2 6.5 0.7 00
7.6 6.5 1.1 00
8.4 6.5 1.9 00
6.2 6.1 0.1 00
6.4 6.1 0.3 00
6.4 6.1 0.3 4]
6.2 6.1 0.1 (411
6.2 6.1 0.1 G0
7.0 6.1 0.9 02
5.8 6.1 0.7 30
6.8 6.1 0.7 00
7.0 6.1 0.9 oC
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) Bird Mosguito
: Survival Tice, days Percent
i Dose Mean Toxic Dose Toxic  Abnorzmal Suppression Svathesis
£ I:zl’rg treated control change Deaths 2 coxc Deaths OCeocysts o0o0cysts sporozoites oa Page
!
i I 11 (31)
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TABLE 1. (contd)

Mice

Survival Time, days

Dose rlean Toxic
Identification Compound mg/kg treated control change Deaths
20 6.6 6.1 0.5 00
ADL 14143-50B cuy@-muso,cazcuzu 80 6.6 6.1 0.5 00
"R 38440 320 7.2 6.1 1.1 00
OCH,
40 6.2 6.1 0.1 00
anL 14143-42  c1<{/ \-NHSOZCHZCHZR 160 6.2 6.1 0.1 00
R 38442 — 640 7.0 6.1 0.9 03
JcH
3
OCH,
ADL 14143-43 CH,0 ~NHS0,,CH,,CH,R
WR 52405
1
,,—{ 40 6.2 6.2 - 0o
ADL 14421-31 7 \V-muso,CH,CHR 160 6.6 6.2 0.4 00
R 61464 — 640 6.6 6.2 0.4 00
F
40 6.4 6.2 0.2 00
anL - 421-27 F{/ \—NHSOZCHZCHZR 160 6.4 6.2 0.2 00
av— I/
R 61465 640 6.4 6.2 0.2 00
40 6.4 6.1 0.3 00
ADL 1442i-6 (& )/\TOC*% 160 6.6 6.1 0.5 00
WR 52408 ) W _ 640 7.4 6.1 1.3 00
NHSO, Ci.,CH,R
2 2

ADL 14143-51 </ §NHSOZCH2CH2R
=

WR 44711
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Bird Mosquito

Survival Time, days Percent

Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis
mg/k treated control change Deaths % conc Deaths Oocysts oocysts sporczoites _on Page
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TABLE 1. (contd)

Mice

Survival Time, days

Dose Mean Toxic
Identification Compound mg/kg treated control change Deaths
ADL 14421-3 CH3O \\-NHSOZCH2CH2R
WR 44313 =
A NHSO CH CH R 40 6.2 6.2 - 00
ADL 14421-19 l 160 6.2 6.2 - 00
WR 74108 Z 640 6.2 6.2 - 00
20 6.2 6.2 - 00
ADL 14421-43 EZEEQ\ 80 6.2 6.2 - 00
WR 74109 NHS0,,C11,,CH R 320 6.2 6.2 - 00

ADL 15337-26 @-\mso CH,CH,R
AD 21745
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Bird Mosquito
Survival Time, days Percent
Mean Toxic Dose  Toxic  Abnormal Suppression Synthesis
treated control change Deaths % conc Deaths Qocysts oocysts sporozoites _on Page
I (43)
4.0 3.6 0.4 00
I1 (26)
11 (29)
70
45