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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,
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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
E o
i .




N waedcormer noy

CERR

BT v

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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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

I (30)

I (31)

I (33)

1 (38)

1 (39)

(e Yo I o))
[}
|
|
r~

%1

1 (43)

s, A00r A

o

PR N LA

43

R

i bt i b e i) e o el e e fweed ey emd  aaE A

S+

- n e coilPenmemente o

]



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

DR e ¢

Al
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mp/kg

120

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
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TABLE 2. Biological Results of Related Sulfone Derivatives

Identification Compound

A. w-Methylpantoylsulfones

CH

3
R = CH,CH NHCOCH-&———CH-CH
2772 P | 3

OH CH3 OH

ADL 15056-2 @s-a
WR 83970 —

ADL 15056-3
WR 91945

-802-R

ADL 15056-9 c1-©~s-x

WR 92073

B. Pantoylsulfones

s

NHCOEH- -——CH

H 3 H

ADL 15056-10 F@-S-R dextro(+)

WR 91947

R = CHZCH

2 2

Mice

Survival Time, davys

Dose Mean Toxic
ng/kg treated control change Deaths
20 6.8 6.4 0.4 00
80 6.8 6.4 0.4 00
320 7.0 6.4 0.6 00
40 6.6 6.2 0.4 00
160 6.8 6.2 0.4 00
40 6.4 6.4 0.0 00
160 6.4 6.4 0.0 00
640 6.6 6.4 0.2 00
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R Bird Mosquito
Survival Time, davs ) Percent
Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis

—g/kg treated control change Deaths % conc Deaths Oocysts oocysts sporozoites on Page

M ey ey eed M Gmed e el BEm

11 (33)

60 4.0 3.2 0.8 00
120 4.0 3.2 0.8 00 11 (34)
240 4.0 3.2 0.8 00
3 30 4.9 3.3 0.7 00
3 60 4.0 3.3 0.7 00 11 (35)
: 120 4.0 3.3 0.7 00
E i
]
&
it Y e 3.8 3.2 0.6 00

- 120 4.0 3.2 0.8 00 11 {36)

|20 4.0 3.2 0.8 00

o

'vlr

f

47

.

SR RN AT e VR0 £ H A A e MU RN

raL TN G EMR AM

B el S R s 1




TABLE 2.

Identification

ADL 15056-16
AC 64227

ADL 15056-17
AC 64183

C. Sulfides

(contd)

Compound

dextro(+)

20
F@-SO»R dextro(+) 80
320

+HC1

ADL 14421-62
WR 34649

ADL 14421-61
WR 37764

ADL 15056-12
WR 91948

{_:>—scuzcuzm{2
c1-C_>-scuzcnz>m2
F«@-scuzcuzxuz

Mice

Survival Time, days

Dose Mean Toxic
mg /kg treated coutrol change Deaths
49 7.0 6.4 0.6 00
160 7.0 6.4 0.6 00
640 7.4 6.4 1.0 00

7.0 6.4 0.6 00
7.4 6.4 1.0 00
7.4 6.4 1.9 )0
40 7.2 6.1 1.1 00
160 7.5 6.1 1.4 01
640 - 6.1 - 05
40 6.4 6.1 0.3 00
160 6.6 6.1 0.5 00
640 7.0 6.1 c.9 02
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Bird Mosquito
Survival Time, days Percent

Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis
mg/kg treated control change Deaths  conc Deaths Oocvsts oocysts spornzoites _on Page
v.1 0 0 0 0 I1 (37)

11 (38)

0.1 6 0 0 0 1T (32)

0.1 0 0 0 0 1T (35)

11 (36)
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TABLE 2.

Identification

D. Sulfoxides

(contd)
Dose
Compound mg/kg
*HC1

ADL 15119-7
WR 03735

ADL 15119-1
WR 87797

ADL 15119-10
WR 90191

E. Sulfones

4G

<< :>-socu CH.NH 160
R T

c1 —~SOCH, CH.NH 160
27272 o

F ~SOCH..CH, NH 160
27272 o

*HC1

ADL 14421-65
WR 83969

ADL 14421-63
WR 28376

ADL 15119-8
AC 64209

40

SO.CH.CH.NH, 160

<:::j>— 2727272 a0

40

c1 —SO.CH.CH.NH. 160
-<::::>> 2727272 40

F ~SO0.CH.CH.NH. 160
2, (N, 28

50

Mice
Survival Time, days
Mean Toxic
treated control charge  Deaths

6.2 6.2 - 00
6.4 6.2 0.2 00
6.4 6.2 0.2 00
6.2 6.2 - 00
6.2 6.2 - 00
6.2 6.2 - 00
6.6 6.2 0.4 00
7.0 6.2 0.8 00
7.0 6.2 0.8 00
6.2 6.2 - 00
6.4 6.2 0.2 00
6.4 6.2 0.2 00
6.4 6.1 0.3 00
6.4 6.1 0.3 00
7.0 6.1 0.9 03
6.8 6.4 0.4 00
6.8 6.4 0.4 00
7.0 6.4 0.6 00

.
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Bird Mosquito
Survial Time, days Percent
Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis
mg/kg treated ccnrrol change Deaths % conc Deaths Oocysts oocysts sporozoites _on Page
0.1 51 0 25 50% I (39)
0.1 3 0 0 0
0.1 14 0 0 0 11 (39)
0.1 0 0 0 0 11 (38)
0.1 9 0 25 4] I1 (39)
IT (33)
0.1 3 0 0 0 11 (37)
*Partial Sporozoite Suppression
51
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TABLE 3. Biological Results of Other Analogs, Pantoic Acid Der: vatives
and Miscellaneous Compounds

Mice

Survival Time, davs

Dose Mean Toxic
Ideuacirficacion Compound mg/kg treated control change Deaths
A, Other Analogs
R = CHZCH ZNHCOCHZCHZCHZOH
- N 40 6.2 6.2 - 00
3 ADL 15056-7 < \}:msoz-a 160 6.4 6.2 0.2 00
é, WR 90192 = 640 6.4 6.2 0.2 00
40 6.6 6.2 0.4 G
ADL 15056-1 @—S-R 160 6.6 6.2 0.4 Q0
WR 83971 640 6.8 6.2 C.6 00
40 6.4 6.2 0.2 o0
ADL 14421-75 Cl-@—S-R 160 6.3 6.2 0.4 00
WR 84131 o 640 6.8 6.2 0.6 00
3
]
i 40 5.2 6.2 - GO
ADL 15119-11 F-@S-R 160 9.4 6.2 0.2 00
& WR 87793 640 6.4 6.2 0.2 00
40 7.0 6.4 0.6 00
ADL 15056-14 S0-R 160 7.2 6.4 0.8 00
AC 64254 640 7.6 6.4 1.2 00
40 6.2 6.2 - (414)
ADL 15119-6 @SOZ—R 160 6.2 6.2 - 00
WR 84130 640 6.2 6.2 - 00
52
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Bird Mosgquizo
Survival Time, davs Perceat
Dose Yean Toxic Dose Toxic Abnormal Suporession Svathesis

Zg/:=R treated control change Deaths 2 conc Deaths Qocysts oocysis sporozoites on Page

WEEOCIR NSO A

60 4.0 3.7 0.3 00 6.1 3 6 ) ) I (%0)
'! ;
l 60 4.0 27 0.3 00 I (40)
60 4.0 3.7 0.3 () :
l 120 £.0 3.7 0.3 60 0.1 ¢ 9 o ) I {1)
240 4.0 3.7 c.3 )
l 9.1 i7 5 ) 0 IT (%3)
I 0.1 3 ) 252
0.1 i7 ¢ 23 5 i (1)
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15537-67
AF 14580

15337-68
AF 14599

15337-69
AS 34783

Riinane S o JE =SOSR

ldentification EEEREEHQ
~dentification
ADL 14155-52 CIQ-SOZ—R
WR 77537 —
CH,
R' = cocn-&-cuzou
H CH,
cH,
ADL 15056-20 /‘cmw. R' dextro(+)
AE 96087 Hg
15056-21 S c1ich2cuzc.{2
AF 14606 dextro(+)

@-NH—R ' dextro(+)

CH

7 277277
CH3 dextro(+)

3™ NCH.CH. CH_ NH-R*

Mice

Dose

ug/k3

40
160
640

20
80
320

10
40
160

20
80
32¢

20
80
320

(vl H)NH-R' dextro(+)

54

Survival Time, days

Mean

treated control change
Lreate ==t01 change

6.2 6.2 -

6.2 6.2 -

6.2 6.2 -

6.2 6.2 0.0
6.2 6.2 0.0
6.2 6.2 0.0
6.2 6.1 0.1
6.4 6.1 0.3
5.4 6.1 0.3
€.2 6.1 0.1
6.2 6.1 0.1
6.2 6.1 0.1
6.2 6.1 0.1
6.4 6.1 0.3
6.4 6.1 0.3

Toxic

Deaths

00
00
00

00
00
00

00
00
o

00
00
00

00
00
en

-h

=a

L 24
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Bird Hosquito
Survival Time, days Pe:cent
Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis
mg/kg treated control change Deaths 7% conc Deaths OQocysts oocysts sporozoites on Page
30 4.0 3.6 0.4 00
60 4.0 3.6 0.4 00 II (42)
120 4.0 3.6 0.4 00
4.0 3.3 0.7 00 1
15 4.0 3.3 0.7 00
30 4.0 3.3 0.7 00 0.1 34 0 25 0 71
60 4.0 3.3 u.7 00
120 4.0 3.3 0.7 00
240 4.0 3.3 0.7 00 ;

71 1

H
i
0.1 57 0 0 0 71 :
;
0.1 57 0 0 0 72
72
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(contd)

Mice

Survival Time, days

Dose Mean Toxic
Identification Compound i\g/kg treated control change Deaths
Czll5
15337-71 /\NCHZCHZNH-R' levo(-)
AS 34809 Cfs
10 6.2 6.1 0.1 00
a CH3 40 6.4 6.1 0.3 00
15056-19 150 6.4 6.1 0.3 00
AD 88937 CHy
s -
HSOZCHz ,HZNHCOCHZ%I CHZOH
CH3
s
15337-42 CH3—?H—f—?H-CONHCHZCHZCOONa
AE 86536 OH CH3 uH
[t E/ou
15458-8R Cl -lHSO0,CH,_CH,_ NHCOCH-C-CH_O-
2 272772 f 27N\ oK
AE 09655 OH !ZH3 ‘
56
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l Bird Mosquito
Survival Time, davs — _ ___Percent :
Dose Mean Toxic Dose Toxic  Abnormal Suppression Synthesis
‘ng/kg treated control change Deaths % conc Deaths Oocysts oocysts spcrozoites _on Page
I .
I 10 3.8 3.4 0.0 00
1 2 3.8 3.8 0.0 00
[ 40 4.0 3.8 0.2 o 73 %
80 4.0 3.8 0.2 00 :
160 4,0 3.8 0.2 00 !
l 320 4.0 3.8 0.2 00
|1
1 l 10 4.0 3.0 1.0 00 '
. 20 3.8 3.0 0.8 00
40 4.0 3.0 1.0 00 -
I 80 4.0 3.0 1.0 o =
160 4.0 3.0 1.0 00
I 320 4.0 3.0 1.0 00
‘I 2.5 3.0 3.0 0.0 00
5 3.0 3.0 0.6 on
10 3.0 2.0 0.0 00 75
| TP 3.0 3.0 0.0 00
& 40 3.0 3.0 0.0 00
80 3.4 3.0 0.4 00
™
|
ot

i e s
e

H
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TABLE 3, (contd)
Identification Compoun-

B. Pantoic Acid Derivatives

ADL 15337-22 & OCH,

AC 64192 NS I

OCH
ADL 15337-32 @O 3
AD 21727
0
A
I—l CHy
C,
, ?113
R” = COCH—C—CH-CHy
OAc CH, OAc
ADL 14155-43
WR 61467
00
N 00
</ \>—NIISO @-HH—RZ 00
— 2 00
N
04
04

Mice

40
160
640

20
40
80

160
320
640

58

Survival Time, days

Mean Toxic
treated control change Deaths
7.0 6.4 0.6 00
7.0 6.4 0.6 00
7.0 6.4 0.6 oe
8.6 6.2 2.4 00
9.4 6.2 3.2 00
10.6 6.2 4.4 00
14.0 6.2 7.8 00
- 6.2 - 0o
- 6.2 -~ 01

-
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Bird Mosquito
Survival Time, davs Percent
Dose fean Toxic Dose Toxic  Abnormal Suppression Synthesis

ng/k treated control change Deaths X conc Deaths Oocysts oocysts sporozoites on Page

| g e s vy e T

i ees G08 SN @A

I 0.01 6 0 0 0 11 (44)

: 0.1 100

R

1

' T .

] i

: J

i3 :I s
0.0001 6 - i, . ;

‘ I 0.01 6 - - - 1 (44)

0.1 3 0 0 0 ;
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TABLE 3, (contd)

Bird
Survival Time, days
Dose Mean
Identification Compound mg/kg treated coatrol change
S Cll3
ADL 14155-46 |
WR 68826 NH-Rz
CH
3 |3

R™ = COCH-C-~~CH
b, bae
C6H5Cl'!2 113 OAc

15337-51 </ }hwsoz@-m{-f
£\

AD 88955
15337-70 FSOZQHH-R3
AS 34792
_ -N
15337-72 )_W_R;;
AS 34818 L
15897-2 Mo
/ NH-R
AT 14982 {
CH
4 |3
R = cocy-C-cH O
CelsCiL,0 CE,

» &

~-

s

-

-t

-

s

>

aw

- ’- C.
15332-53 / >—NH502 -::H-R{’ i.g 22 2.1 0.3 Og
AD 88954 — . .1 0.3 o
N 160 7.6 6.1 1.5 00

LS R LN

B L TR A
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Bird Mosquito
Survival Time, days Percent
Dose Mean Toxic Dose Toxic  Abnormal Suppression Syntnesis
mg/kg treated control change Deaths % conc Deaths Oocysts oocysts sporozoites on Page
i 0.001 20 ~ - -
: II (43)
. 0.01 0 -~ - -
i 0.1 46 0 25 0
=
1
) l 77
%
i I
1 78
1
78
i I
I I
H 3
r# * . 79 4
c ] ;
1 :
|
i ;
', H
3 10 3.6 3.0 0.6 00 :
: r 20 3.8 3.0 0.8 00
4 3.8 3.C 0.8 00
= .
] 80 3.4 3.0 0.4 00 i
4 160 4.0 3.0 1.0 00 80 :
I 320 4.0 3.0 1.0 00 -
61
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TABLE 3. {contd)
Dose
Identification Compound ng/kg
20
15337-60 80
AE 86554 320
10
D 4 20
15337-62 \ :mso,-@-xu-n 40
AF 14571 N— 89
ocil, 14 day (160
alive 320
20
15337-63 40
: ae
AE 96096
7\ xﬁsoz©-zm-x" 160
= 14 day) 320
OCH. OCH alive | 640
3 3
C. Miscellaneous
0 .
8 0CH,C H,
R = P:: 2765
OCHzcéhs

40
ADL 15458-1 @m-a 160
AC 64218 640
12+58-12 a:-@-:m-a
AE 48983

Hice

Survival Time, davs

Mean Toxic
treated control change Deaths

6.4 6.2 0.2 00
6.6 6.2 0.4 00
6.6 6.2 0.4 00
6.6 6.1 0.5 00
7.2 6.1 1.1 00
8.2 6.1 2.1 00
8.8 6.1 2.7 00
11.7 6.1 5.6 00
12.0 6.1 5.9 00
9.8 6.1 3.7 co
15.5 6.1 9.4 00
15.7 6.1 9.6 00
- 6.1 - 00
- 6.1 - 00
- 6.1 - 00
7.2 6.4 0.8 00
7.2 6.4 0.8 00
7.6 6.4 1.2 00

-
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- l Bird Mosquito
L & Survival Time, davs Percent
Dose Hean Toxic Dose Toxic  Abnormal Suppression __ Synthesis
lng/kg treated control change Deaths 7 conc Deaths Oocvsts oocvsts spornzoites _on Page
i1 "
E I
I 15 4.0 3.3 0.7 0o
s 30 4.0 3.3 0.7 00
: 60 4.0 3.3 0.7 00 0.1 29 o o 0 82
1 I 120 4.0 3.3 e.7 0o
240 4.0 3.3 0.7 00
I 480 5.0 3.3 0.7 00
§2
| 1
i 10 3.6 3.3 0.3 00
; ’I 20 3.6 3.3 0.3 00
L 3.6 3.3 0.3 00 0.1 3 0 0 0 I (%4)
H 50 3.6 3.3 0.3 00
. T 160 5.0 3.3 0.7 00
- 320 4.0 3.3 G.7 €0
:
% a-
. 5
i
-«
- 63
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TABLE 3. (contd)

Identification Compound

15458-13
AE 48974

15458-14

AE 48965

15458-18

&S 34774

15337-58
AE 86545

cu3o©-xh-n
@c&xzxﬁ-a

@“ii.R
< y:.esoz‘@-mz
7

Mice
Survival Tinme, days
Dose {ean Toxic
ng/kg treated control change Deaths

- 2z
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Biréd Mosquito
Survival Tice, days Perceat
Dose Mean Toxic Dose Toxic  abno-z=al Suppression Svathesis
lzzgi’ag treated control change Deaths < conc Deaths Qocysts oocysts sporozoites on Page
I
I 10 3.6 3.3 c.3 i4]
20 3.6 3.3 03 o '
] 40 3.6 3.3 6.3 00 s5
80 3.6 3.3 6.3 (4]
160 3.6 3.3 8.3 ¢o
I 20 3.6 3.3 0.3 00
85
86
&
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Table 4a

. . a
Activity of Compounds in Trager's In Vitro Screen

Parasites per 10,000 red cellsb

Flask No. Addition Conc Day 1 c
ug/ml R Tr ES LS G Abnormal™ Total
1 H.0 0 2 6 34 1 1 44
2 2 0 2 1 27 0 1 31
3 WR 75 0 i1 11 3 2 10 37
4 54036A 0 14 1 0 0 10 25
5 WR 25 0 4 9 36 0 c 49
6 54036A 1 9 12 27 0 0 49
7 WR 75 0 12 6 9 0 7 34
8 353938 0 8 7 10 0 - 32
9 SN 75 0 4 4 8 0 7 23
10 14622 0 3 13 29 O 9 54
11 WR 25 0 2 2 38 2 1 45
12 68826A 0 2 2 42 0 1 48

a) W. Trager, Rockefeller University, Personal Communication.

b) At time O count was 43 to 55 per 10,000 red cells, of which nearly all
were youny uninucleate trophozoites.
R = rings; Tr = l-nucleate; ES = Binucleate forms; LS = Forms with 3 or
more nuclei; G = Gametocytes.

c) The abnormal parasites were chiefly rather large l-nucleate forms with
a large nucleus, cne or more large pigment masses and some small vacuoles.
They still showed a gcod differential stain.

Parasites per 10,000 red cells

LIS |

o

T

they received, per flask, 0.3 mi of fresh uninfected monkey blood thereby
reducing the count of parasites per 10,000 red celis to about one-third to
one-half its previous value.

66

Flask No. Addition Conc Day l Day 2
pg/ml Total~ R Tr ES 1S G _ Abnormal Total
1 Ho 3] 43 11 0 2 1 0 57
2 2 12 66 4 0 2 0 0 72
3 WR 75 9 0 0 0 0 o0 5 5
4 54036A 17 0 0 0 0 o0 4 4
s WR 25 18 0 1 1 1 0 1 4
6 54036A 8 1] 1 1 1 0 1 4
7 WR 75 12 4 0 1 1 0 4 10
E 8 35392 6 o 1 0 3 0 6 10
9 SN 75 25 1 1 0 5 0 2 9
10 14622 4 0 0 0 2 0 3 5
11 WR 25 13 32 1 0 4 0 0 37
12 68826A 10 43 0 0 5 1 1 50
d) On day 1, after ccntrifugation and resuspeunsion of the cells in fresh medium,
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Flask No.

3

Addition Conc

Day 1

At time 0 count was 36 to 42 per 1G, v°%
were rings and the rest young uninu:i+-“e trophozoites.
R = rings; Tr = l-nucleate; ES = 2-3 n.~lei; LS = Forms with 4 or
more nuclei; G = gametocytes.

Table 4b
Parasites per 10,000 red cellse
Flask No. Addition Conc Day 1 Total
_ug/ml R _Tr ES G __Abnormal = Normal
1 H.O 0 5 10 0 0 24
2 2 0 4 13 0 0 2¢
3 WR 37 0 12 15 0 3 29
4 54036A (4] 9 L4 4] 3 2%
5 WR 75 0 8 4 G 7 12
6 54036A 0 6 4 ) 9 10
7 WR 75 0 4 10 0 2 26
8 61467 0 3 7 2 3 25
9 WR 150 0 € 13 1 1 32
10 61467 0 11 22 4 1 &7

red cells of which 10 to 17

Abnormslities were of several types, stii. clzarly recognizable as
parasites, usually with 1 nucleus.

Parasites per il 700 red cells

4
e D

M sy

‘ ) { A
't § [ TR

s r»ﬂhe

I TP ARPI AP, WD EPOY oy

pg/ml Total® R LS G Abnormal
1 Ho 11 19 1 2 8 4 0
2 2 8 22 0 0 6 S "
3 WR 37 22 0 4 0 1 o 8
4 54036A 13 0 4 1 0 2 5
5 WR 75 8 1 1 0 0 0 4
6 54036A 4 0 1 0 0 o 5
7 WR 75 14 19 0 1] 5 1 3
8 61457 12 10 1 0 6 3 1
9 WR 150 5 14 0 1 7 2 2
10 61467 18 16 0 0 7 1 4
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IV. EXPZRIMENTAL DETAILS

Melting points are uncorrected. Analyses were by Spang Micro-
analytical Laboratories, Ann Arbor, Mich., znd Ga.braith Microanalytical
Laboratories, Knoxville, Tenn. Nar speztra were ouvtained on a Varian,
Model A-60 spectroneter. Peak positions are reported in terms of parts
per million from tetramethylsilane. Ultraviolet absorption spectra were
deternined on a Beckman, DK~1A recording spectrophotometer. Infrared
spectra were recorded on a Perkin-Elmer 237 spectrcmeter,

Copies of all spectra are on £ile at Arthur D, Little, Inc.,

and are available on request.

(+}-N-[2~-[(2-Pyrazinyl)sulfamovl]ethyl]-2,64-dihydroxy-3,3-dinethyibutyramide
{(AD 21709)

3.0 g (0.015 mole) of Z-anino—x-(Z-pyrazinyl)ethanesulfonaaideea p 43
was suspended in absolute alcohol and an alcohol solution containing one
equivalent c¢f freshly prepared potassium ethoxide was added. After re-
fluxing for one hour, the solution was cooled and ethancl was removed
on the vacuum rotary evaporator. A&fter drying for two hours in vacuo,
the potassiunm salt was powdered and combined with 2.2 g (0.017 :ole) of
(-)-c-hydroxy-§,8-dimethyl-y-butyrolautone (Pfaltz and Bauer, Inc.).

The mixture was heated at 115-120" ¢or % hr. The residue was dissolved
in a small amount of water and reutraliz:d with dilute (15Z) hydrochloric
acid. This solution was evaporated toc drvness and the residue extracted
with absolute alcohol. The extract was coiporated to a brown gum., Tri-
turation with ethanol gave 0.8 g of tejge colid which was removed by
filtration. The filtrate was concentrated and chromatographed through a
column of silicic acid (100 mesh) using iwcreasing quantities of methanol
in chloroform. The fraction eluted with 25Z methanol/chloroform contained
the amide (0.6 g). This fraction was combined with the beige solid and
xecrystall;aou several t;;es froa ethanol/xther. Total yield was 1.3 g
(26Z) of white powder, [x] +16.9 (ethanol). mp 162-165°.

Anal, Calcd for c,zu—ahgoss- C, 43.37; H, £.06; X, 16.83. Found: C,
43,463 H, 5.83; N, 16.51.

The amide showed ultravinlet abserption bands at )EtOH 297 mp

(log ¢ 3.54), 282 mp {log ¢ 3.58), 265 mu {ioy € 3.79) and Zlg)nu (log ¢
3.99) and infrared bands (KBr) at 3409, 1645 and 1055 cm -1,

A 1.3 g sample {15337-35) was submitcted on April 22, 1968,
for testing in the WRAIR malaria screen.

i
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N-12-{ (3-Quinuvclidinyl)sulfa=oyljethyl]lphthalinide Hydrochloride (AD 21745)

T3 20.0 g (0.1 =ole) of 3-amincquinuclidine dihydrochloride
suspended in chlorofora wes added with vigorcus stirring an aqueous
solution of 8.0 g (0.2 mole) of sodium hydroxide. The chloroform Iayer
was separated, washed, dried and evaporated to give 11.0 g of 3-azino-
quinuclidine (peige sclid -~ very hygroscopic). Finely p.wdered 2-phthal-
imidoethanesulfcnyl chloride (24.0 g, 0.088 =ole) was added slowly and
with stirring to 2 pyridine sclution (75 ml) of 3-azminoquinuclidine
(11.9 g, 0.082 mole). The reaction mixture wvas cooled and stirred
vigorously during the addition and for another one hour. During this
time the orange solution changes to a solid yellow-white z=ass. Ethyl
ether was added and the mixture stirred at room texmperature for one hour.
The mivture was filtered and the solid vas washed weil with ether. After
drying .n vacuo, the solid was recrystallized first frem water and then
metharol to give 17.0 g (45%) white powder, mp 258-260°.

Anal, Calcd for C)7H;N30,S°HCl; C, 51.06; H, 5.54; N, i10.51. Found:
C, 50.95; H, .48; N, 10.46.

Nar spectrus (DMSOdg) 2.0 (multiplet, area 4), 3.33 (multiplet,
8), 3.9 (multiplet, &), 7.98 (singlet, 4}, 8.15 (broad, 1 D0 exchange).

A 0.5 g sample (15337-2€) =was submitted or April 22, 1968, for
testing in the WRAIR malaria screea.

2-Amino-N-(3-quiauclidinvl)ethanesulforamide Dihydrochloride (AD 21736)

To 17.0 g (0.024 emole) of N-[2-[(3-quinuclidinyl)sulfazoyl]
ethyl]phthalimide hydrochloride suspended in hot absolute ethanol was
added one equivalent of freshly prepared potassiua ethoxide solution.
After filtrztion, the solution was adjusted to 125 ml of 952 ethanol and
2.45 g (0.042 mole) of hydrazine hydrate (85Z) was added. The mixture
wvas refluxed with stirring for three hours and the ¢xcess etharol was
removed on the rotary evaporator. The residue was svspended in approxi-
mately 75 al of warm water and made acid to Congo red with di‘ute (15Z)
hydrochloric acid. After stirring for fifteen minutes, the rixture was
cooled and filtered. The water was evaporated to give a clerr viscous
oil which solidified upon trituration with methanocl. Tnis solid re-
crystailized from methanol-water as 9.0 g of white granules, mp 247~249°.
Anal. Calcd for CqH}3oN30,S°2HCl: C, 35.30; H, 6.91; N, 13.72. Found:
C, 35.41; H, 6.92; N, 13.73.

A 0 5 g sample (15337-27) was submitted on April 22, 1968, for
testing in the WRAIR malaria screen.
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(+)2,4-Dihyvdroxy-~3,3-dizeths}-N-isopropylbutyrazide (AE 96087)

o bl G

4.9 g (0.63 =2le) of (-)-o-hydroxy-£,2-dizmethyl-y-butyrolactone
was heated with exress isoj ropylazine at 110° for & hr with occasional

» N . . . -

ﬁ stirring. & solurioun oi resulting clear viscous liquid in a small

L quantity of ethyl acetwtie “as chrocatographed through a2 coluxmn of silicic
acid (100 c—esh) with the sie solveat. The fracticn which showed one

'g spot in tlc and had bulk ¢ the material was collected. 1t was washed

-4 with 1¥ hydrochloric acid solution followed by sodiumz bicarbonate solution
and finally with water. u.fter drying the solvent was rezoved fo leave

- 3.6 g (65Z) of a gouldea gz {e]i? +57.5° (ethanol).

i Anal. Calcd for CcH;eNOa: C, 57.11; B, 10.12; ¥, 7.4. Found: C, 56.89;

-

K, 10.13; N, 7.33.

It showed infrared bards (XBr) at 3350 and 1650 e '. A 2.9 g
sazple (15056-20) was surmitted on August 30, 1368 for testing in the
WRAIR malaria screean.

T

s

(+)-2,4-Dihvdroxy-3, 3-dicathyl-N-{ (4-cyclohexyl)butyl ]butvranide (AF 14606)

2.6 g (0.02 :5le) of (-)—a-hydroxy-S,8-dimethyl-y-butyrolactone
was combined with 3.50 g (0.6225 cole) of 4-cyclohexylbutylamine and
heated at 100° for thrze hours. The viscous residuz was Jdissolved in
chloroform and chrozatographed using silicic acié (1060 cesh). The
desired product was eiuted with 5Z methanol/chloroform, and evaporacion
of solveats gave 3.8 z of a colorless cil. Analysis indicated trace
asounts of lactone present. The compournd was purified by dissolvirng in
ezhyl acerate and washing with dilute hkydrochloric acid followed by
sodivz bicarbonate solution and water. After drying over scdium sulfate
the soivent was evaporated, and the colorless residue was dissolved in
a sc=all quantity of ethyl ether. Petroleu= ether was added and the
pixcture was cooled until the cozpound separated into zn oily laver.

This process was repeated an additional two tirmes. Total vield wvas 3.5 g
{64Z) of colorless zu= with [a]f3 +40.1 {95% ethanol).

Ana). Calcd for Cy¢H3iN93: C, 67.33; H, 10.95; N, 4.91. Found: C,
67.03; H, 11.09; N, 4.7S.

Fodd  Gemed Ruind Sd

iy

The azice showed infrared bands at 3380 and 1650 ca‘l.

A 2.5 g sample (15056-~21) was subzitted on September 20, 1968,
for testing in the WRAIR malaria screen.

(+)-2,4-Dihydrox; -3,3-dimethvi-N-cyclohexvlbutyranide (AF 14587)

3.25 g, (0.925 zole) of (-)-c-hydroxy-§, 8-dizethyl-y-butyro-
lactone was coxzliined with 2.50 g (0.025 mole) of cyclohexylamine and
heated at 110-1120° for four hours with occasional stirring. The
reaction nixtyre crystalifzes upon cooling. Two recrystallizations froa
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zethylene chloride/petroleun ether gave 4.5 g (782) of white crystals,
ap 100-102°, [a)2® +46.2° (95% ¢-hanol).

Anal. Caled for B;,H;s%0;: C, 61.85; H, 10.11; X, 6.11. Found: C,
62.62; H, 10.15; %, 6.07.

The anfde showed ultraviolet bands 2t 3370, 3250 and 1660 co ..

A 2.5 g sample (15337-67) was submfitted on September 30, 1968,
for testing in the WRAIR =malariaz screen.

(+)-2,5-Dihydroxy-3, 3-dinethyl-N-[3,3(dinethylaninn)oropyl)butyranide (AF 14599)

3.25 g (£.025 =ole) of (-)-c-hydroxy-8,fi~dinethyl-y-tutyre~
lactone was heated with excess 3-dimethylaninopropylazine (3.5 g, 0.027
nole) at 110-120° for 3 hours with occasional sctirrinmg. The viscous
residue was trituraved several tizmes with petrolzuz ether. 7The washings
were decanted and the colorless gu= was dissolved in ether. With cooling
and scratching, a vhice crystalline solid appeared. Recrystzllizaticz
wvas difficult and the compound was purified as an oil. The solié was
dissolved in benzene and petroleua ether was added until formation of 2
distinct oily layer. After decanting the solvents, the viscous oil was
dissolved in ether and crystailized with cooling. The compound was
obtained as 1.4 g (242) white crystals, mp 65.5-71°.
Anal, Caled for C;;E;.N;05: C, 56.87; B, 10.41; N, 12.05. Found: C,
56.59; H, 10.3z; X, 11.91.

The anide shoved infrared bands at 3500, 300 and 1636 < .
A 1.3 g sazple (15337-68) wvas submitted on September 30, 1968,
for testing in the WRAIR malaria screea.

(+)-2,4-Dihyd:oxy-3, 3-dinethyl-X-(2-tetrahydropyranvizethyl)butyranide
(aS 34783)

3.25 g (0.025 aole) of (-)-o-hydroxy-8,8-dizethyl-y-butyro~
lactone was heated with 2.90 g (0.025 =ole) of 2-aminomethyltetrahydro-
pyran at 110-120° for 4 hours with cccasional stirring. aAfter cooling,
the residue wvas dissolved in a s=all quantity of chloroform and passed
through a colvan of Florisil (60-100 zesh). The compound was eluted with
5% 2thanol/chlorofora. Evaporation of the solvents left a colorless
viscous residue which was dizaolved in ether. Petroleuu ether was
added until the material separa:ed out as an oily layer. The solvents
were decanted, ané the whole procedure repeated an additional two times.
Tlc showed one spot, and the s.mple was dried te give 2.25 g (37Z) of
colorless oil, [3}55 +44.1 (957 ethanol).

Anal. Caled for C;oH,3N0,: C, 58.75; H, 9.45; N, 5.71. Found: C,
58.81; H, 9.6z; N, 5.79.
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The ax=ide had infrared bands at 3490 (broad) and 1650 cz.l.

A 2.1 g sa=ple (15337-69) was submicted on Decezber 2, 1958,
for testing in the WRAIR malaria screen.

=)-N-[2-(Diethylanino)ethyl]2, 4—Gihydroxy-3,3-dizethvlbutyrazide (AS 3%809)

2.65 g (0.02 oole) of l--—c—n)drox}-4 g-dizechyi~y-butyrolactone
was heated with 2.32 g (0.0Z mole) of X,X-diethylethylenedia>ine at 110°
for 4 hours. Tne clear viscous rpeidue wac dissolved in chloroform and
passec through a column of Fiorisii {€0-10C mesh). The fractioa eluted
with 10 cethanol/chlorofs> - contained the desired compound. The solvents
were evaporated to leave a .iscous oil, which was dissclved inp a2 small
azount of ether. Petroleux cther was added until the cozpound separaced
and a distinct layer formed. The solvents were decanted 2nd the whole
procedure again repeated. After drying there rezained 1.45 g (292} of
colorless oil, {e]f° -36.2 (952 etharol).

Anal. Caled for C32H2¢N;03°1/2 KB,0: C, 56 45; B, 10.57; N, 10.97.
Found: C, 56.57; H,.10.78; X, 10.97. Tne azide showed 1afrareé bands
at 3350 and 1645 c= .

% 1.4 g saxple (15337-71) was subzitted on Decexber 2, 1968,
for teasting in the WRAIR malaria screen.

8,5-Dizethvl~-y-butyrolactone

It was prepared according to a literature procedure’> as a
light vellcw solié, mp 55-57° (lit. 55-57°) im 27Z% vield.

3,3-Dizethvi-4-hyéroxy-N-(6—=zethcxy-8—quinolyl)butyra=ide (&9 88937)

3.75 g (.013 cole) of 2-aminc-N-(6-zmetkoxy-28-guirolyi)ethas.e-
sulforazide was suspended in 2bsolute ethanol and oa alcohol solution
containing one equivalent of freshly prepared potassiuz ethoxide was
added. After refluxing for 1 hr, the solution was cooled and ethanol
was rezoved un 2 vacuu rotary evaporator. The potassiux salt thus
obtained was further dried for 2 hr ia vacuo. The solid was powdered
and heated with 1.65 g (.014 cole) of a,S—dxne:hyl—y-bucvrolacto1e at
115° for 4 hr with occasional stirring. The viscous residue was sus-
peunded in water and neutralized with dilute hydrochloric acid. The
resulting =ixture was extracted with ethyl acetate, wasned, dried and
evaporated to leave a gu=. This guz was chrozatograsphed through a
column of silicic acié (100 mesh) and eluted with 50:50 ethyl acetate/
benzene followed by ethyl acetate alcne. On elution with ethyl acetate
a major fractioa was collected which on concentration in vacuo left a
g=. It solidified on tituration with ether. 7Tae solid was filtered
and recrystallized frc= chlorcform/ether/petroleun ether mixture to
give 1.3 g (26%) of a yellow solid, zp 123-125°,
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Anal. Czlca for C;gaHosN30¢3: C, 54.67; E, 6.37; X, 10.63. Found: C,
55.86: B, 6.20; X, 10.55.

The amide showed ultraviolet absorptioa bands at l_i;fs 330 =
(log € 3.59), 242 e {log € 5.55) and infrared bands (KBr) at 3380, 1625,

1300, 1140 o= L,

A 1.25 g sanple (15056-192) was submirted on Mav 29, 1968, for
testing in the WRAIR malaria screen.

Scdium w-Methvipantothenatett (AE §6536)

A mixture of 2,22 g of the sodiux salt of Z-ilanire (0.02
noles) and 3.i€ g (0.022 moles) of freshly di:tilled w—melhylpantolactozne
was heated at 110-120° for 3 hours. The product was dissolved irn 1530 mi
of isopropanol; the solution was cooied and filtered Lo remove 2 suxll
quactity of white soiid. The volume cf isopropacol was recduced to 5 =l
and the resaining solutica was stored at 0°C for several weeks. bDuring
this tine solid wvas removed by filtratiorn and the mother liquor was
again stored = the cold. Total yield of white solié waes 1.0 g (292),
mp 147-150° {lit. 160-161.5°). Attempts at purification (erystallizacion,
chro.atogtaphy) fafled and the compound remained slightlv izsure.

Anal. Calcd for CigH;gOsNSa: C, 47.05; E, 7.11; N, 5.49. Found: C,
%5.75; d, 6.81; X, 5.73.

-1 The amide showed irn infrared absorption baxi (K3r) at 1625
G -

A 0.9 g saxplie (15337-42) wvas submitted on July 30, 1968, for
testing in the WRAIR malariaz screen.

Dibenzylphosphonate

It was prepared accoréing to a2 literature procedu:e.l':'

X[z~[(4-Chloiophenyl)sulfznovilethyl]-2, 4-dihyéroxy-3,3~dizethvibutyr-
anide-4-dizenzylphcsphate

1.82 g (0.005 mole) of ¥R 25,2254 (SN 14622) was dissolved in
50 ml of anhydrous pyridice and the solution cooled in a dry ice bath.
A solutioa of dibmy‘caloropqosohoric.te" (froz 2.62 g, 0.01 z=ole of
dibenzylphosphonate and 1.35 g of N-chlorosuccinizmide) in 30 =1 of dry
benzene vas then added and che soluticn was thawed and rapidly frozea
ir dry ice bath and left at that temperature for 18 hr. «ater (19 =mi)
vas added and the reaction mixture left at roox temperature for 2 hr.
Pyridire, war_r and tenzene fr-az the reaction mixture were rezoved on
the rotary evaporator under reduced pressure at a bath texperature less
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than 35°. Tne residual cily liquid was extracted with ethyl acezate.

The extract was washed three tizes cach with ZN suifuric zcid, 10X sodfun
bicarbozate and saturated scdiunm culfate and firally dried over sodiv.
sulfate. Removal of the solvent on the rotary evaperator wzi2r reduced
pressure at less than 35° bath texzperature gave 2 syrupy residve. The
resicve was treated with 2 mixture of ether aod bexnzeze (2:1) and the
solvent removed on the rotary evapcrator. TIkhis process was repeated
three tizmes. Finally the last traces of the scivent were ramoved
directiy on the vacuu: punz when the residre started beconing 2 fluffy
solid, This, when macerated with éry ether, charged into 2 white crystai-
lipe solié (1.05 g}, =p 117-}15° with early sirtering art 80-85°. Tlc in
JECY3/Me0m::33:66 showed 2 sirgle spot.

Anzl. Calcé for CagH3Cli;0:PS: C, 53.80; E, 5.45; X, &.48. Found: C,
53.85; £, 3.4Z%; H, &.39.

gty

It snowed infrareé bands (¥5r) at 3340, 1655, 1485, 1330, 1242,
13140, 1020 cx~!. Nor spectmam (CECI;) 0.87, 1.0 (sicglet, 6), 3.2%, 3.7
(broai, 6), 3.97 (singler, 1), 4.57 (breoad, B:0 excnange, 1), 4.37, 5.11
(sicglet, &), 7.3 (muitipler, 14), 7.74 (bread, 2;0 exchacge, 1), 8.96
(brezd, D;0 exchange, 1).

MRS R A

.,mmmmmmmmmm.

x[2-i (4-Chlorophienyl)suifanoyl]ethyl }-2,4-dikydroxy -3, 3-Cinethributyr-
anide—5-dihydlregenphosphate (XE §9655)

e

The above dibeazylphosphate (I g) was dissolved ir some
methanol aud the hydrogenation fiask flushed with mitrogen before addicg
2 g of 10T PE-C. The mixture was hydrogenmated at atmospheric presscre.
Taeorerical amount of hrdrogen was adsorbed ino an hovr. The hydrozecaced
mixture was filtered and the filtraie concentrated ca the retary evapo-
rator at less thar 50° bath renperature. Tlc of the residual mixture
(460 ng) indicated the presence of three compoexds. Esinog preparative
tic (siliica gei C, I am; IOY MeOE in CECl: as developer) a pure compouad
{260 ng) was cbtaiced.

Anal. Caicg for Ci;oE;,CEN;0:PS: C, 37.89; E, 4.95; X, 6.30. Found: C,
37.43; E, 5.35; X, 6.28.

it showed infrared bands (E3r) atr 3185-3250, 1650, 149D, 1335,
1140, 1039 o= l.

N R

A E.0 g sxmple of E5%585-82; (953X pvre o the basis of elerental
a2 mass spectrun analyses) was suimitted on Juoe 10, 1988, for testing
in the WRLIR mzlzria screea.

»
£ & &-Dinethyl-2-{(é-methoxy-8—cuinolivi)ininoltetrahvdrofuran-3-o0 (19 21727)
i
- Taree graxns (0.017 mole) of S-animo-E-methoxygquinoline and
3 4.5 g (0.035 =oie) of (-)-c-hrdroxy-:,S-dinethyl-y-2atyrolacrone (Pfalez
= and Bauer, Inc.) were codined 3nd hested in a se2led Ted» at 25° for
~
=
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2 hr, The contents of the tube were discolved in chloroform and
filtered, The chloroform was evaporated and a large quantity of ecthyl
ether added. Filtration removed additional polymeric material. A small
amcunt (0.4 g) of impure product was obtained after concentration of the
filtrate and trituration with ethyl acetate, The solid was purified by
column chromatography (silicic acid - 100 mesh) using ethyl acetate,
chloroform and ethanol, The fractions eluted with ethyl zcetate and
chloroform ccutained starting material and some dark-colored impurities,
Evaporation of the ethanol fraction and recrystallization from methylene
chloride/ether gave 0.1 g (3%) beige powder, mp 202-204°C, Chromatography
was attempted on the filtrate from the ethyl acetate trituration but no
additional material could be obtained.

Anal. Calcd for CygH;gN203: C, 67.11; H, 6,34; N, 9,79, Found: C,
67.16; 1, 6,25; N, 9,70,

Nmr spectrum (DMSOdg): 1.11, 1.2 (singlets, area 6), 3.51,
3.84 (doubliet, 2), 3.9 (singlet, 3), 4.08 (singlet, 1), 5.61 (broad, 1
D2N exchange), 7.34 (multiplet, 3), 8.28 (doublet, 1), 8.7 (multiplet, 1).
The compound showed ultraviolet absorption at xﬁﬁﬁ“ 332 mp
(log € 3.72), 283 mp (log £ 3.55) and 239 mp (log € 4.53) and a charac-
teristic infrared band (KBr) at 1705 cm .

A 0,1 g sample (15337-32) was submitted on April 22, 1948,
for testing in the WRAIR malaria screen.

+2-Benzyloxy~3,3-dimethylbutyro-y~lactone!8

(*)Pantolactone (11, 130 g, 1 mole) was added to a solution
of 23 ¢ of sodium in 400 ml of absolute alcohol and the mixture stirred
at room temperature for 1.5 hr. Alcohol was removed on the rotary
evaporator and the residual solid macerated with dry ether, filtered as
quickly as possible and dried for 48 hr in a vacuum dessicator,

106 g of the dried sodium salt was suspended in 500 ml of dry
xylene and 95 ml of benzyl chloride was added. The mixt’ -e was refluxed
with stirring for 2 hr, cooled and diluted with water., The organic
layer was separated, washed first with 150 ml of 2N H2S04 and then with
water and finally dried over anhydrous sodium sulphate. Removal of
xylene on the rotary evaporator under reduced pressure gave 118 g of a
yellow oily residue which was used directly without further purification
in the next step.

t2-Benzyloxy-3,3~dimethyl-4-ac2toxybutyramide

A mixture of above benzyloxylactone (66 g) and 150 ml of liquid
ammonia was left &t room temperature in a steel bomb for 18 hr., The
reaction mixture which had solidified to a hard cake was broken into
small pieces which were macerated with dry ether and filtered as quicxkly
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as possible. The solid material (44 g) was transferred immediately to
a 500 ml R.B. flask and 200 ml of pyridine followed by 75 ml of acetic
anhydride were added and the reaction mixture stirred at room temperature
for 24 hr, Pyridine and acetic anhydride were removed under reduced
pressure and to the residual oily liquid excess of ether was added. The
ether extract was washed successively with 2N H,S50,, aq NaHCO3; and water
and finally dried over anhydrous sodium sulphate. Ether was removed
first on the rotary evaporator and firally on the vacuum pump when 31 g
of a crystalline solid, mp 61-66°, was obtained, It was recrystallized
from ether/pet. ether to give colorless crystals, mp 64-66°.
Anal, Caled for CysH,NO; requires: C, 64.49; H, 7.58; N, 5.01, Found:
C, 64,55; H, 7.68; N, 15.13.

It showed bands (Nujol mull) at 3410, 3275, 1730, 1675 cm-l.
Nmr spectrum (CDClj3): 1.03, 1.05 (singlet, 6), 1.97 (singlet, 3), 3.75
(singlet, 1), 3.87, 4.12 (J = 11 cps, 2), 4.39, 4.68 (J = 12 cps, 2),
6.48 (broad, D»0 exchange, 2), 7.35 (sirglet, 5).

2-Benzyloxy-3, 3-dimethyl-4~acetoxy butyric acid (15)

To a solution of 5,0 g (0.018 moles) of 2-benzyloxy-3,3-
dimethyl-4-acetoxy butyramide in 25 ml of glacial acetic acid was added
9 ml of isoamyl nitrite (Eastman)., The mixture was heated at reflux for
40 min, 3 ml of {soamyl wnitrite were added and the heating continued for
an additional hour. The solution was cooled and the volatile material
removed on the rotary evaporator irn vacuo. Water was added to the
residue, and the mixture was made alkaline with 1N sodium hydroxide
solution, After extracting with chloroform, the aqueous layer was
acidified with dilute (15%) hydrochloric acid and again extracted with
chloroform. This extract was washed, dried and evaporated. The residue
dissolved in sodium bicarbonate solution and repurified in the same way
gave 2.5 g (507 yield) of red-orange oil.

Anal. Caled for C;gH,405: C, 64,27; H, 7.18, Found: C, 64.16; H, 7.20.

Nmr spectrum (CDCl3): 1.05 (singlet, area 6), 1.96 (singlet,
3), 3.85 (singlet, 1), 3.86, 4.05 (doublet, J = 10, 2), 4.35, 4.73
(doublet, J = 11, 2), 7.33 (singlet, 5), .J.06 (simglet, 1, D,0 exchange).

2-Benzyloxy-3, 3~-dimethvl-4-acetoxy-N-|4~(2-pyrimidinylaminosulfonyl)-
phenyl]butyramide (AD 88955)

15.0 g (0.054 moles) of 2-benzyloxy-3,3-dimethyl-4-acetoxy
butyric acid were combined with 32 ml of thionyl chloride and heated on
the steam bath for 1 hr. After cooling, the excess thionyl chloride was
removed in vacuo, The residue was dissolved in benzene (500 ml) and added
slowly with cooling to a pyridine solution (250 ml) of 13.2 g (0.053
moles) sulfadiazine, The reaction mixture was stirred overnight at
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room temperature and heated for 4 hr on the steam bath., After cooling,
the solvents were removed on the rotary evaporator. The residue was
treated with water and extracted with chloroform. The extract was washed,
dried and evaporated to give 22 g of brown gum. The gum was chromato-
graph.d on silicic acid (100 mesh) and eluted with chloroform. Re-
crystallization from ethyl acetate/pecroleum ether gave 4.95 g (19%)
white powder, mp 161-163°,
Anal, Caled for C,sHogN,0gS: C, 58.59; H, 5.51; W, 10.93. Found: C,
58.85; H, 5.58; N, 10.89.
EtOH

The amide showed an ultraviolet adsorption band at Apay 263
mp (log € 4.45) and infrared bands (KRr) at 1735, 1690, 1160 cm™". XNmr
spectrum (CDCl3): 1,03, 1.06 (singlets, arza 6), 1.9 (singlet, 3), 3.94
(multiplet, 3), 4.57 (singlet, 2), 6.98 (triplet, J = 5, 1), 7.23 (singlet,
5), 7.68 (doublet, J = 8.5, 2), 8.04 (doublet, J = 8.5, 2), 8.64 (doublet,
J =15, 2), 8,71 (singlet, 1), 10.16 (broad, 1, D,0 exchange).

A 0.5 g sample (15337-51) was submitted on May 29, 1968, for
testing in the WRAIR malaria screen,

4~Acetoxy-2-benzyloxy-3,3-dimethyl-4'-fluorosulfonylbutyranilide (AS 34792)

6.0 g (0.021 mole) of 2-benzyloxy-3,3-dimethyl-4-acetoxybutyric
acid (15) was reacted with 3.75 g (0.021 mole) of sulfanilyl fluoride
according to the method of Baker.!® The starting materials were added to
xylene and the mixture was refluxed for 5 hours. Hydrogen chloride was
evolved and the solvent was allowed to distill slowly. The remaining
solution was concentrated to a dark brown oil. Ether was added to the
residue, the solution was cooled and a dark brown solid crystallized.
Additional solid was obtained from the mother liquor by the same pro-
cedure. Two recrystallizations from methylene chloride/n-hexane gave
1,20 g (13%) white solid, mp 93-97°.

Anal. Caled for C,,H,,FNgOgS: C, 57.65; H, 5.53; N, 3.20. Found: C,
57.46; H, 5,54; N, 3.26.

The compound showed an ultraviolet absorption band at A§§OH -1
265 mp (log € 4.35) and infrared bands (KBr) at 3300, 1715 and 1690 cm ~.

A 1.15 4 sample (15337-70) was submitted on December 2, 1968,
for testing in the WRAIR malaria screen,

4-Acetoxy-2~benzyloxy-3,3~dimethyl-N-(1H-1,2,4~triazol-3-y1l)butyramide
(AS 34818)

6.0 g (0.021 mole) of 2~benzyloxy-3,3-dimethyli-4-acetoxybutyric
acid (15) and 20 ml of thionyl chloride were combined and heated on the
steam bath for one half hour. The excess thionyl chloride was removed
on the rotary evaporator, and finaliy in vacuo. A solution of 1.8 g
(0.021 mole) of 3-amino-1,2,4~triazole in 100 ml of pyridine was added
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with stirring and cooling to the acid chloride. After stirring over-
night at room temperaturc, the pyridine was removed. The residue was
added to water and extracted with chlororform., The extract was washed
with sodium bicarbonate solution and water, dried over sodium sulfate
and evaporated to give a dark oil, The oil was chromatographed using
Florisil (60-100 mesh) and methanoi/chloroform to elute. The desired
compound was obtained as a yellow oil from the 5% methanol/chloroform
fractions. The oil was crystallized several times from chloroform/n-
hexane to give 0.6 g (9%) colorless crystals, mp 106-107°,

Anal. Calcd for Cj7Hy;N4,O4: C, 58.95; H, 6.40; N, 16.17. Found: C,
58.83; H, 6.45; N, 16.28,

The compound showed an ultraviolet absorption band at AECOH
265 mu (log € 3.63) and infrared bands (KBr) at 3460, 1735, 1720 and
1635 cm~1.

A 0.6 g sample (15337-72) was submitted for testing in the
WRAIR malaria screen,

4-Acetoxy-N-(2-benzimidazolyl)-2-benzyloxy-3,3~dimethylbutyramide (AT 14982)

6.0 g (0,021 mole) of 2-benzyloxy-3,3-dimethyl-~4-acetoxybutyric
acid was combined with 20 ml of thionyl chloride and heated on the steam
bath for one half hour. The excess thionyl chloride was removed on the
rotary evaporator and finally in vacuo. A pyrjdine solution of 2-amino-
benzimidazole (3.0 g, 0.022 mole) was added to the acid chloride with
cooling and stirring. The mixture was stirred overnight at room tem~
perature and the pyridine was removed on the rotary evaporator. Water
was added to the residue and the mixture was extracted with ethyl
acetate., The extract was washed with saturated sodium bicarbonate
solution, water, dried »ver sodium sulfate and evaporated. The oily
residue was dissolved in ¢ small quantity of ether and cooled to give
crystals. Recrystallization from methylene chloride/n-hexane gave 0.6 g
(8%) of colorless crystals, mp 161~163°.

Anal, Calcd for C,,HpsN30,: C, 66.82; H, 6.37; N, 10,62, Found: C,
66.74; H, 6.26; N, 10.54.

s
s
I

The amide showed ultraviolet adsorption bands at Aﬁggn 285 my

(log £ 4.,23), 292 mp (log € 4,20) and 250 mux(log € 3.98) and infrared
bands (KBr) at 3270, 1745, 1685 and 1625 cm ~,

o e
i s

A 0.6 g sample (15897-2) was submitted on February 4, 1969,
for testing in the WRAIR malaria screen.
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2-Benzyloxy-3,3-dimethyl-4-hydroxy-N-[4-(2-pyrimidinylaminosulfonyl) -
phenyl]butyramide (AD 88964)

To a mixture of 4.45 g of 2-benzyloxy-3,3~dimethyl-4~acetoxy-
N~[4~(2-pyrinidinylaminosulfonyl)phenyl]butyramide (AD 88955, 0.0087
moles) in 200 ml water and 225 ml methanol was added 19.5 ml of IN NaOH
golution (0.0195 moles). The solution was stirred at room temperature
for 1 1/2 hr and neutralized with dilute (15%) hydrochloric acid. White
solid appeared after neutralization and during the removal of methanol
on the rotary evaporator. The desired compound was extracted into chloro-
form from the remaining aqueous fraction. The extract was washed, dried
and evaporated to give a colorless, visccLs o0il. Trituration with ethyl
ether and filtration gave 3.90 g (95%) of white powder, mp 170-172°.
‘Anal, Calcd for C;3Hz¢N,05S: C, 58,71; H, 5.57; N, 11,91, Found: C,
58,79; H, 5,69; N, 11,98,

The compound showed an ultraviolet adsorption band at AE;&H
263 mp (log € 4.42) and infrazred bands (KBr) at 3500, 1680, 1155 cm-l.
Nmr spectrum (pyridine ds): 1.2, 1.23 (singlets, area 6), 3.74 (singlet,
2), 4.32 (singlet, 1), 4.54 (doublet, J = 11, 1), 4.74 (doublet, J = 11,
1), 6.65 (triplet, J = 5, 1), 7.2 (multiplet, 5), 8.03, 8.38 (doublets,
J = 8,5, 4), 8.35 (doublet, J = 5, 2), 9.5 (broad, 1, D,0 exchange),
10,15 (singlet, 1, D,0 exchange).,

A 1,0 g sample (15337-53) was submitted on May 29, 1968, for
testing in the WRAIR malaria screen.

2-Benzyloxy-3,3-dimethyl-4-hydroxy-N-(6-nethoxy-8-quinolyl)butyramide
(AE 86554)

12,0 g (0.043 nmoles) of 2-benzyloxy-3,3-dimethyl-4-acetoxy-
butyric acid (15) and 20 ml of thionyl chloride were combined and heated
on the steam bath for one hour. The excess thionyl chloride was removed
on the rotary evaporator. A solution of 7.5 g (0.043 moles) of 8~-amino-
6-methoxyquinoline in 140 ml of pyridine was added with stirring and
cnoling to the acid chloride. After stirring overnight at room tem-
perature the pyridine was removed. The residue was added to water and
extracted with chloroform. The extract was washed, dried and evaporated
to give 22 grams of black oil, The product was purified by chromatography
on silicic acid (100 mesh) using 2% ethyl acetate/chloroform. 7.7 grams

of orange-brown oil were obtained (41%Z yield). The structure was con-
firmed by nmr and IR.
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fo u solotion of 7.7 g (0.0176 moles) of 2-benzyloxy=-3, 3~
dimethyl~4-acecoxy-ﬂ~{6~methcxy~8-quinoly1)butyramide in 300 ml of
metnansl was added 26,5 ml of 1N sodium hydroxide solution {0.0265 moles).
The solutlcn was stirred at room temperature for 1 1/2 hours. After
rautralizarion with dilute (15%) hydirochloric acid, the methauol was
removed on a2 rotary evaporator. The residue was treated with water ana
extracted with chiecroform. This extract was washed, dried and evaporated
to give 6.0 g orange oil. The oil was chromatographed on silicic acid
(100 zesh) using increasing quantities of chloroform in benzene. The
material was obtained as dark red crystals from the 1 benzene:4 chloro-
form fracticns. Several recrystallizations from methylene chloride/n-
hexane gave 1.25 g (13X) of white crystals, mp 105-107°,

Anal., Calcd for CosHagNy2y: C, 70.03; H, 6.64; N, 7.10. Found: C,
70,01; H, 6.5%; N, 7.G3.
EtOH
The amide showed ultraviolet absorption bands at Apay 335 mu
(log € 3.81), 365 mu (log € 3.72), 244 mu (logle 4.,77) and 215 my (iog €
4.51), and infrared bands at 3475 and 1660 cm .

A 0.75 g sample (15337-60) was submitted on August 1, 1968,
for testing in the WRAIR malaria screen.

2-Benzyloxy-3,3-dimethyl~4~hydroxy—~4'~[ (3-methoxy~-2-pyrazinyl)amino-
sulfonyl]lbutyranilide (AF 14571)

4.3 g (0.015 mole) of 2-benzyloxy-3,3-dimethyl-4-acetoxy-
butyric acid (15) and 10 ml of thioayl chloride were combined and heated
on the steam bath for one half hour. The excess thionyl chloride was
removed on the rotary evapnrator. The residue was dissolved in benzene
(150 ml) and added slowly and with cooling to 2 pyridine solution (75 ml)
of 3-methoxy-2-sulfanilamidopyrazine (4.15 g, 0.0148 mole). After
stirring overnight at room temperature the reaction mixture was heated
on the steam bath for four hours. The solvents were removed on the
rotary evaporator., Water was added to the residue and the mixture was
extracted with chloroform. The extract was wached with dilute hydro-
chloric acid, sodium bicarbonate solution and water. After drying over
sodium sulphate the solvent was evaporated to give 6.5 g of dark red-
brown oii, The structure was confirmed by IR.

To a solution of 6.5 g of 4-acetoxy-2-benzyloxy-3,3-dimethy-
4'~[(3-methoxy-2-pyrazinyl)aminosulfonyl]butyranilide in 250 ml of water
and 300 ml of methanol was added an excess of sodium hydroxide (30.0 ml
IN solution). The mixture was stirred at room temperature for 3 hours.
After neutralization with dilute hydrochloric acid, methanol was removed
on the rotary evaporator. The aqueous residue was shaken with chloro-
form, and the extract was washed, dried and evaporated to give 4.9 g
red oil. A chloroform solution of the oil was chromatographed through
silicic acid (100 mesh) and eluted with 5% methanol/chloroform. One
fraction gave a single spot in tlc, although analysis showed the sample
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to be impure. The sample was dissolved in ethyl acetate and treated

with charcoal (Norite A). The solution was washed with sodium bicarbonate

solution and water and dried over sodium sulfate. Evaporation of the

solvent left 0,65 g pale yellow oil which became foamy after drying in
vacuo. An additional 0.3 g sample (slightly impure by tlc) was obtained.

Anal, Caled for Cy HygN,0gS: C, 57.59; H, 5.64; N, 11.19., Found: C,
56.55; H, 5.66; N, 11,19,

The amide showed an ultraviolet band at Agggﬂ 260 my (log ¢

4,31) and infrared bands (KBr) at 3500 (broad) 3370 and 1680 cm-l., Nmr

(CpClz) 0,94, 1.06 (singlet, area 6), 3.48 (s, 2), 3.95 (s, 3), 4.63
(s, 2), 7.36 (s, 5), 7.66 (doublet, J =9, 2), 8,11 (d, J = 9, 2), 7.66
(s, 2).

This information indicated the correct structure, although
the sample was somewhat impure by analysis. The 0.65 g sample (15337-62)

waz submitted on September 30, 1968, for testing in the WRAIR malaria
sCraen,

2~-Benzyloxy-3,3-dimethyl-4'-[ (5, 6-Dimethoxy-4-pyrimidinyl)aminosulfonyl]-
4~hydroxybutyranilide (AE 96096)

4.5 g (0.016 moles) of 2-benzyloxy~-3,3-dimethyl-4-acetoxy~
butyric acid (12) and 10 ml cf thionyl chloride were combined and heated
on the steam bath for one hour, The excess thionyl chloride was removed
on the rotary evaporator. The residue was dissolvéed ir 150 ml of
benzene and added with cooling and stirring to a pyridine solution (75
ml) of 5,6-dimethc -r-4-sulfanilamidopyrimidine (4.65 g, 0.015 moles),
The mixture was s.:... =4 overnight at room temperature and heated on the
steam bath for "-~. =murs. The solvents were removed on the rotary
evaporator, &> -‘a. : » ;s added to the residue, The compound was taken
up in chloroform, ...: the extract was washed wich dilute hydrochloric
acid, sodium bicar' onate solution and dried over sodium sulfate. Evapo-
ration of the chlc-2%-rm left 8.7 g of red-yellow oil. The structure
of the compound we. .onfirmed by IR (CHCl3) although the sample was
somewhat impure \. . in 105 HeOH/CHClj3).

To a mixture of 8.7 g of 2-benzyloxy-3,3-dimethyl-4"-[(5,6-
dimethoxy-é-pytimidinyl)aminosulfonyl]-h-acetaxybutyranilide in 300 ml
water and 350 ml methanol was added 38.0 ml of 1N sodium hydroxfde
solution. The solution was stirred at room temperature for 1 1/2 hr and
neutralized with dilute (15%) hydrochloric acid. The methanol was removed
on the rocary evaporator and the rexzining aqueous fraction was extracted
with chloroform, The extract was wasned, dried and evaporated to give
7.4 g of red-yellow oil. The o0il was chromatographed using silicic‘acid
(100 mesh) and chloroform. The compound was obtained as 3.6 g (43%) of
yellow : :i which changed to powdery foam after considerable drying in
VACUOo,

Anal, Caled for CpsHagN,07S: C, 56.60; H, 5.70; N, 10.56. Found: C,
56,53; H, 5.69; N, 10.38.
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The amide showed an ultraviolet absorptlonlband at )E 265 mp

(1ig € 4.43) ‘and infrared bands at 2475 and 1680 cm ",

A 2.0 g sample (15337-63) was submitted on August 30, 1968,
for testing in the WRAIR malaria screen.

Dibenzyl p-bromoanilinephosphonate (AE 48983)

7.8 g (0,02 mole) of dibenzylphosphonate16 was dissolved in
30 m1 of dry benzene and (4.00 g; ca 0.03 mole) of N-chlorosuccinimide
was added in small lots. The reaction mixture warmed up and was stirred
at room temperature for 2 hr, Succinimide that had separated out was
filtered through a sintered glass funnel and to the filtrate (1C.32 g;
0.06 mole) of p-bromoaniline was added and the reaction mixture stirred
for 4 hr., Amine hydrochloride that had precipitated was filtered and
washed with hot benzene. The filtrate was washed with 50 ml of 1N HC1
followed by aqueous NaHCO3 and saturated sodium chloride solution and
dried over anhydrous sodium sulfate. Removal of the solvent on the
rotary evaporator gave an oily residue which on leaving in contact
with methylene chloride and n-hexane solidified. After crystallization
from methylene chloride and n-hexane twice analytically pure sample (1 g),
mp 85-87°, was obtained.
Anal, Calcd for CygH;9BrNO3P: C, 55.54; H, 4.40; N, 3.24. Found: C,
55.36; H, 4.31; N, 3.20,

bed ot b b e e GHE R W

A 0.4 g sample (15458-12) was submitted on July 1, 1968, for
testing in the WRAIR malaria screen.

Dibenzyl p-methoxyanilinephosphonate (AE 48974)

5.24 g (0.02 mcle) cf dibenzyl phosphonate16 was dissolved in
20 ml of dry benzene and (2.67 g; 0.02 mole) or N-chlorosuccinimide was
added in small lots. The reaction mixture was stirred at room tempera-
ture for 2 hr. Succinimide that had separated out was filtered through
a sintered glass funnel and to the filtrate 4.92 g (0.04 mole) of p-
methoxyaniline was added and the mixture stirred for 4 hr. Amine hydro
chloride that had precipitated out was filtered and washed with hot
benzene. The filtrate was washed with 50 ml of 1N HC1 followed by aq
NaHCO ; and saturated sodium chloride solution and dried over anhydrous
sodium sulfate, Removal of the solvent on the rotary evaporator gave
an oily residue which on leaving in contact with methylene chloride and
n-hexane solidified. After crystallization from methylene chloride and
n-hexane analytically pure sample (2.82 g), mp 115-117°, was obtained.

Anal. Calcd for C~1H22N0qP C, 65.80; H, 5.74; N, 3.65. Found: C,
65.68; H, 5.68; N, 2.59,
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A 1.0 g sample (15458-13) was submitted on July 1, 1968, for
testing in the WRAIR malaria screer.
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Dibenzyl benzylaminephosphonate?® (AE 48965)

5.24 g (0.02 mole) of dibenzylphosphonate was dissolved in 20
ml of dry benzene and (2.67 g; 0.02 mole) of N-chlorssuccinimide was
added in small lots. The reaction mixture was stirred st rcom tempera-
ture for 2 hr., Succinimide that had separated out was filtered through
a sintered glass funnel and to the filtrate (4.28 g; 0.04 mole) of
benzylamine 1in 30 ml of dry benzene was added and the mixture stirred
for 4 hr. Amine hydrochloride that had separated out was filtered and
washed with hot benzene. The filtrate was washed with 50 ml of 1IN HC1
followed by aq NaHCO3 and saturated sodium chloride solution and dried
over anhydrous sodium sulfate. Removal of the solvent on the rotary
evaporator ga e a thick syrupy residue which on leaving in contact with
methylene chloride and n-hexane solidified. After crystallization from
methylene chloride and n-hexane, 3,27 g of a white crystalline solid,
mp 82-85°, was obtained (1it.2% mp 84-85°).

A 1.0 g sample (15458-14) was submitted on July 1, 1968, for
testing in the WRAIR malaria screen.

Dibenzyl N-cyclohexylphosphoramidate?® (AS 34774)

5.24 g (0.02 mole of dibenzylphosphonate!® was dissolved in
20 ml of dry benzene and 2.67 g (0.62 mole) of R-chlorosuccinimide was
added in gmall lots. The reaction mixture was stirred at room tempera-
ture for 2 hr. Succinimide that had separated out was filtered through
a sintered glass funnel and to the filtrate 3.96 g (0.04 mole) of
cyclohexylamine in 30 ml of dry benzene was added and the mixture stirred
for 4 hr. Amine hydrochIoride that h:d separated cut was filtered and
washed with hot benzene. The filtrate was washed with 50 ml of 1IN HC1
followed by aq NaHCO; and saturated sodium chloride solution and dried
over anhydrous sodium sulfate. Removal of the solvent on the rotary
evaporator gave a thick syrupy residue which on leaving in contact with
methylene chloride and n-h2xane solidified. After crystailization from
methylene chloride and n-hexane 2.1 g of a white crystalline solid, mp

77-78°%, was obtained (11t.20 mp 79-80°).

A 2.1 g sample (15458-18) was submitted on December 2, 1968,
for testing in the WRAIR malaria screen.
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NI-Z-(3,4,5,6 -Tetrahydropyrimidinyl)suL{ﬁE;lamide (AE 86545)

To 3.0 g of sulfiliazine (0.0:12 woles) in 250 ml of methanol
and 12.0 ml of 1IN sodium h- droxide solvtionn sas added 1.2 g of 10%
Palladium on Charcoal (Eng .ehardt). The mixture was hydrogerated at
atmospheric pressure; the reticas uptak: ¥ hydrogen required 2.5 hours.
The reaction mixture was :iltered and the filtrate was concentrated to a
volume of 50 ml. White. crystalline solid was obtained. The material
was recrystallized by dissolvir (with heating) in a large volume of
methanol, reducing the volume to one-half and cooling. Yield of white
crystals was 0.55 g (*J%), mp 2.3-235°,
dnal, Caled for C)oF; N,0,S: C, 47.43; H, 5.17; N, 22.21,
47.31; H, 5.45; N, 27,22,

Found: C,

The compo nd showed an ultraviolet absorption band at AgtOH
264 ou (log ¢ 4.28) and infrared bands (KBr) at 3480, 1620, 1590, 1370,
1175 co~l, Nar spectrum (DNSO dg) 1.64 multiplet, area 2). 3.1 (multi.
plet 4), 5.46 is.nglet, 2 D,0 exchange), 6.47 (doublet, 4, J = 9 cps),
7.29 (doublet, 4, J = 9 cps), 7.3 (2, D,0 exchange).

A C.55 g sample (15337-58) was submitted on July 30, 1968, for
testing in the WRAIR malaria screen.
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