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M a n n a n d Kell in1 d e m o n s t r a t e d t h e inhibi tory effects of 
u n s u b s t i t u t e d sul fonamides on carbonic anhydra se in 1940. 
S u b s e q u e n t work led to t h e deve lopmen t of clinically im­
p o r t a n t d iure t ics , a few of which revealed po ten t ia l clinical 
usefulness as an t i convulsan t s . In a series of thiadiazole de­
rivatives me thazo lamide (1) (2-acetyl imino-3-methyl-A 4 -
l ,3 ,4- thiadiazol ine-5-sulfonamide, N e p t a z a n e , Leder le 
Labora tor ies ) showed t h e highest concent ra t ion in t he 
b ra in . 2 T h i s compound served as a model for t he design of 
t he c o m p o u n d s in th is paper . Previous w o r k ' h a d revealed 
increased carbonic a n h y d r a s e inhibi t ion in those com­
p o u n d s bear ing an a romat i c ring in the 2 -subs t i tuen ts . Aro­
ma t i c ring me thoxy subs t i tu t ions were modeled after 
known hal lucinogenic c o m p o u n d s . Halogen subs t i tu t ions 
were p repa red to provide opposi te electronic effects for 
SAR compar i sons a n d t h e u n s u b s t i t u t e d compound was 
p r epa red as a s t a n d a r d . 
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Methazolamide was obtained through the courtesy of Lederle 
Laboratories. Melting points were observed on a Thomas-Hoover 
capillary melting point apparatus and are uncorrected. Infrared 
spectra were taken on a Beckman Microspec Model 1485 in Nujol 
mull. Nmr spectra were determined on a Hitachi Perkin-Elmer 
spectrometer Model R-24. Elemental analyses were performed by 
Baron Consulting Company, Orange, Conn. Synthesized com­
pounds are summarized in Tables I and II. 

2-Amino-5-benzylmercapto-l,3,4-thiadiazole (2).4 KOH pel­
lets (24 g, 0.43 mol) were added to a slurry of 2-amino-l,3,4-thiadi-
azole-5-thiol (40 g, 0.3 mol) in 100 ml of water. After cooling, 50 ml 
EtOH was added and benzyl chloride (48 ml, 0.38 mol) was added 
dropwise. The mixture became viscous and a "curdled" white 
product separated. After stirring for an additional 30 min at 10°, 
the mixture was diluted with 200 ml of water. Filtration yielded 64 
g (95%) of white crystals (EtOH) melting at 157-158°. Anal. 
(C9H9N3S2) C, H, N. 
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f Subst i tuted 2-Benzamido-5-benzylthio-l,3,4-thiadiazoles 
(3-9)"* (General Procedure) . To 25 ml of pyridine was added the 
appropriate acid (0.02 mol) and 2 (4.5 g, 0.02 mol). With constant 

I stirring SiCl4 (2 g, 0.023 mol) was added dropwise resulting in tem­
perature elevation to ca. 85°. Stirring was continued at room tem­
perature for 10 hr and the mixture was poured into ice water. Sili­
ca was removed by filtration and the filtrate was concentrated. 

s The residual solid was recrvstallized from EtOH-HjO. Yields 
! ranged from 46 to 55%. 
f The same amides were synthesized by reacting 2 with acid anhy-
I drides in aqueous acid (5-16% yield), with acid chlorides in aque­

ous hydroxide (14-32% yield), and with acid chlorides in pyridine 
(16-22% yield). 

Substi tuted 2-Benzoylimino-3-methyI-5-benzylthio-A4-
1,3,4-thiadiazolines (10-16) (General Procedure) . The appro-

; priate thiadiazole 3-9 (0.01 mol) was dissolved in 60 ml of water 
containing KOH (0.7 g, 0.0125 mol) and the solution was diluted 
with 35 ml of EtOH. Dimethyl sulfate (1.3 g, 0.01 mol) was added, 
the mixture was refluxed for 20 min, and it was then cooled to 10°. 
Cold NaOH solution (100 ml. 1.5 M) was added until a slurry 
formed. W'ater (150 ml) was added and the mixture refrigerated 
for 1 hr. The precipitate was collected by filtration and recrystal-

: lized from MeOH-HjO. Yields ranged between 46 and 62%. Simi­
lar methylations with CH;iI and KjCO:! in acetone resulted in 

I yields between 29 and 43%. 
I Subst i tuted 2-Benzoylimino-3-methyl-A'-l,3,4-thiadiazo-

line-5-sulfonyl Chloride (17-23) (General Procedure) . The ap­
propriate thiadiazoline 10-16 (0.05 mol) was added to 40 ml of 
HOAc in a three-necked flask fitted with a thermometer, an inlet 
tube, and an outlet tube leading to a water trap. The reaction was 
maintained at 5° as chlorine was introduced by the inlet tube ter­
minating about 1 in. above the reaction mixture. Chlorine was 
added in excess over a period of 15 min until the compound went 
into solution and the solution attained a yellow color. The solution 
was poured in water and the precipitate filtered and blotted dry. 
Yields ranged from 47 to 58%. The compounds were not purified 
for subsequent reactions. 

Subst i tuted 2-Benzoylimino-3-methyl-A'-l,3,4-thiadiazo-
line-5-sulfonamide (24-30) (General Procedure) . The appro 
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Table I. Derivatives of 
2-Amino-5-benzyithio-l,3,4-thiadiazole 

Table III. pKa and /50 of Compounds 

N 1 \* 
R,HN—i^ J— SCH2Ph 

Compd 
no. R, 

3 3,4,5-(CH30)3CeH2CO-
4 2,4,6-(CH30)3C6H2CO-
5 2,4,5-(CH30)3CsH2CO-
6 4-ClCeH4CO-
7 4-BrC6H4CO-
8 4ICGH4CO-
9 CeH5CO-

Mp, °C 

209-211 
195-196 
200-201 
230-231 
240-242 
224-226 
192-193 

Formula" 

Ci9H1904N3S2 

Ci9Hi904N3S2 

C19H1904N3S2 

C)6H,20N3S2C1 
C16H12ON3S2Br 
CtGH12ON3S2I 
C1(5H12ON3S2 

"All compounds analyzed within ±0.4% of theory (C, H, N). 

Compd 
no. 

24 

25 

26 

27 

28 

29 

30 

Table II. Derivatives of 
2-Imino-3-rnethyl-A4-l,3,4-thiadiazoline 

CH.N-N 

R^T=C)—R. 

Compd 
no. R, Mp, °Ca F o r m u l a 6 

10 CGH5CH2S-

11 C e H 5 CH,S-

12 CGH5CH2S-

13 CGH5CH2S-

14 C 6H 5CH,S-
15 CSH5CH2S-
16 CGH5CH2S-
24 H 2 NS0 2 -

25 H,NSO,-

26 H 2 NS0 2 -

27 H 2 NS0 2 -

28 H 2 NSO ; -
29 H 2 NS0 2 -
30 HoNSO,-

CBH,CO-
3,4 ,5- (CH 3 0) : i - 155 -157 C2oH2104N3S2 

1 4 0 - 1 4 1 C20H2iO4N3S2 

147-149 C20H21O4N3S2 

2 ,4 ,6 - (CH 3 0) 3 -
C e H 2 C O -

2 ,4 ,5 - (CH3O),-
C G H,CO-

4 - C l C G H 4 C O -
4 - B r C 6 H 4 C O -
4 - I C 6 H 4 C O -
C G H 5 CO-

3.4 .5- (CH 30) 3 -
C e H 2 C O -

2.4 .6- (CH 3 0) 3 -
C G H 2 CO-

2 ,4 ,5 - (CH 3 0) 3 -
C G H 2 CO-

4 - C l C 6 H 4 C O -
4 - B r C s H 4 C O -
4- IC G H 4 CO-
C 6 H 5 C O -

178-180 
185-187 
170-172 
123-124 
248 -250 

231 -233 

2 3 5 - 2 3 7 

2 7 4 - 2 7 6 
2 8 0 - 2 8 2 
268 -270 
2 5 3 - 2 5 5 

C,7H140N3S2C1 
C17H14ON3S2Br 
C17H14ON3S2I 
CKH1 5ON3S2 

C13H1G0GN4S2 

C13H1G0GN4S2 

C13H1G0GN4S2 

C10H9O3N4S2Cl 
C10H9O3N4S2Br 
C10H9O3N4S,I 
CioHi003N4S2 

"Compounds 10-16 were recrystallized from MeOH-H20. Com­
pounds 24-30 were purified by dissolving in dilute base, treating 
with activated charcoal, and acidification. 6A11 compounds ana­
lyzed within ±0.4% of theory (C, H, N). 

priate sulfonyl chloride 17-23 (0.03 mol) in crude damp form was 
added slowly to liquid NH:i (50 ml). Vigorous reaction ensued and 
solution formed. Excess NH : ! was removed by warming and the 
residue dissolved in weak base, treated with activated charcoal, fil­
tered, and acidified. The products isolated by filtration were ob­
tained in yields from 67 to 76% based on damp starting material. 

pK a Determinations. These determinations were conducted 
according to published1' procedures and are listed in Table III for 
compounds 24-30. 

In Vitro Determinations of Brain Carbonic Anhydrase 
Content . The brains of mice (white, male, Royal Hart, North 
Hampton. N.Y.. used for entire study) were removed immediately 
upon bleeding, rinsed with isotonic NaCl solution, and quick-fro­
zen in liquid nitrogen. The weight of each brain averaged 450-500 
mg. Homogenates (10% w/v) of the brains were made with ice-cold 
isotonic NaCl solution in a hand-held glass homogenizer fitted 
with a Teflon pestle (10 strokes/min for 8 min). Then 10-ml por-

PK* (S.E.) 

Mean amt c 

of compd, 
Mg (±S.E.) /„ 

7.86 (±0.02) 0.0126 
(±0.0037) 

7.69 (±0.03) 0.0080 
(±0.0012) 

8.01 (±0.02) 0.0073 
(±0.0007) 

7.62 (±0.02) 0.0140 
(±0.0023) 

7.46 (±0.04) 0.0150 
(±0.0029) 

7.71 (±0.04) 0.0160 
(±0.0023) 

7.45 (±0.05) 0.0170 
(±0.0024) 

Methazo l - 7.08 (±0.05)6 0.0087 
amide (±0.0007) 

4.0 (±1.3) x 10-8 

2.6 (±0.4) x 10-3 

2.3 (±0.2) x 10-s 

5.2 (±0.9) x 10-8 

5.0 (±1.0) x 10-8 

4.7 (±0.7) x 10-8 

7.1 (±1.0) x 10-8 

4.5 (±0.4) x 10-8 

"Each value represents three determinations ± standard error. 
bLit.10 pKa = 7.3. cThe listed amount with standard error is the 
average of three concentrations of compound which increased the 
color change reaction time from approximately 31 sec indicating 
two enzyme units of activity to approximately 55 sec indicating 
one enzyme unit of activity in the 0.8-ml micromethod determina­
tion of inhibitory capacity. It is equal to the amount of the test 
compound which provides 50% inhibition of the enzyme present in 
the in vitro system. dConcentration causing 50% inhibition in 
above system. 

tions were centrifuged at 8700g for 20 min to remove any intact red 
blood cells trapped within the brain. 

Ice-cold CO- solution was prepared by passing CO_, into deion-
ized water cooled in an ice bath for 1 hr. A mixture of 0.2 ml of CO 
solution and 0.3 ml of Phenol Red indicator solution was diluted to 
0.7 ml with deionized water. Ice-cold carbonate buffer (0.1 ml) 
(prepared from 1.73 g of NaHCO ;!, 3.18 g of NajCO:1. and deionized 
water to make 100 ml) was added and the time recorded for a color 
change of red to yellow was recorded. This uncatalyzed reaction 
was conducted six times and was determined to require 110 ± 3.38 
sec. 

The amount of carbonic anhydrase present in the brain homoge-
nate recorded as enzyme units (1 eu is defined as the quantity of 
carbonic anhydrase which will double the rate of uncatalyzed reac­
tion under specified conditions) was determined by conducting 
similar color change determinations on 0.1-ml samples of various 
brain homogenate dilutions." 

The brain homogenates prepared as described were diluted (1 
ml of homogenate diluted to 2, 4, 8, 16, 32, 62.5, 125, 250, 500. 1000 
ml) to provide the test solutions. Ice-cold carbon dioxide solution 
(0.2 ml) and Phenol Red indicator (0.3 ml) were mixed and the so­
lution was immersed in ice and kept below 5°. The solution was 
brought to a volume of 0.6 ml with deionized water. An addition of 
0.1 ml of brain homogenate dilution was followed immediately by 
0.1 ml of buffer. That dilution which brought about a decrease in 
time required for color change from 110 sec to 56 was defined as 
containing one enzyme unit. One enzyme unit was found to be con 
tained in 0.1 ml of a solution prepared by diluting 1 ml of brain ho­
mogenate to 4 ml. A color change in 31 sec was observed when 2 eu 
were present. 

In Vitro Determination of J31> of Synthesized Compounds. 
Solutions of the synthesized compounds in deionized water (0.001 
^g/0.1 ml to 1 Aig/0.1 ml) were prepared. Phenol Red indicator (0.3 
ml) was mixed with 0.2 ml of C 0 2 solution and 0.1 ml of deionized 
water. To this were added 0.1 ml of brain homogenate containing 2 
eu and 0.1 ml of test compound solution. The concentration of test 
compound required to delay the color change time from 31 (2 eu) 
to 55 sec (1 eu) was recorded and used to calculate the /-,o of the 
synthesized compounds. These values appear in Table III. 

TD,-,o and LDgu Determination. Toxicity of the test compounds 
was defined as changes in respiratory patterns or any signs of un­
steady gait. TD;-,n values were determined according to published 
procedures." LD.-,(, values were determined in the same fashion and 
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T a b l e I V . E D 5 0 , TD 5 0 > a n d L D 5 0 of C o m p o u n d s 

Compd 
no 

24 
25 
26 
27 
28 
29 
30 
Methazol-

ED50 

(p = 0.05)," 
mg/kg 

62.5(42-94) 
53.9(43-68) 
50.0(21-122) 
56.0(39-79) 
62.5(51-77) 
52.0(46-73) 
62.5(48-82) 
53.9(43-68) 

TD50 

(p = 0.05)," 
mg/kg 

332(276-398) 
319(253-402) 
332(283-389) 
251(211-298) 
237 (202-277) 
265(226-310) 
296(253-346) 
296 (261-336) 

LDso 
(p = 0.05), 

g/kg 

1.93(1.64-2.26) 
2.04(1.72-2.42) 
2.15(1.90-2.45) 
1.43(1.21-1.70) 
1.21(1.02-1.45) 
1.35(1.14-1.61) 
1.72(1.47-2.02) 
2.42(2.06-2.83) 

amide 

"Protection from pentylenetetrazole CD95 challenge at dose + 1 
hr. ''Appearance of changes in respiratory patterns or unsteady 
gait. 

are reported with the TD,-,,> in Table IV. The confidence limits (p 
= 0.05) are broad but adequate for this study. 

In Vivo Determinat ion of Pentylenetet razole Protect ion. 
The test mice were stabilized for 1 week with food and water as de­
sired. A CDsi.-. (convulsive dose for 95% of the animals) dose of 
pentylenetetrazole was determined9 to be 85 mg/kg given subcuta-
neously. 

Using the method of Weil,8 solutions of test compounds were 
prepared in 0.25 N NaOH to provide 0.1-ml doses containing 40, 
50, 62.5, and 78 mg/kg. The vehicle itself was shown not to offer 
any protection against pentylenetetrazole-induced convulsions. 
Sixty minutes after intraperitoneal dosing with test compound the 
animals were challenged with the CD;>.i of pentylenetetrazole. The 
animals were observed for a 30-min period to determine the pres­
ence of any seizure episodes. Any episode of clonic spasm lasting 
for at least 5 sec was considered a threshold convulsion. The test 
animals which did not exhibit any threshold convulsions during 60 
min of observation were considered protected. Any transient body 
jerk or intermittent tremor by the test animal was not taken as a 
seizure. None of the animals exhibited any toxic symptoms at 
doses used to determine pentylenetetrazole protection. ED-,0 pro­
tective doses at 1 hr after administration are reported in Table IV. 

Determinat ion of Dura t ion of Protect ion. Groups of ten mice 
were injected ip with predetermined ED.-„i's of the test compounds 
and one group was injected with vehicle alone. At even hour inter­
vals after injection, five animals were challenged with a CD;,-, of 
pentylenetetrazole. At the same time five animals receiving only 
vehicle were also challenged. The other five test animals were chal­
lenged at odd hour intervals along with the remaining five control 
animals. All control animals convulsed with each challenge. The 
results of this duration study are reported in Table V. 

Determinat ion of Test Compound in Brain Tissue. Four test 
and four control animals were used for each determination. Test 
compounds were injected ip at their respective ED50 doses. At the 
time described by the duration study as "peak effect" time the ani­
mals were sacrificed and brain homogenates prepared as previous­
ly described. After centrifugation the supernatant fraction was 
heated at 100° for 5 min to destroy carbonic anhydrase activity 
present in the brain. A previous determination had demonstrated 
boiling of the test compounds in water for 5 min not to cause deg­
radation. 

The colorimetric pH changing micromethod as described in the 
in vitro determination of brain carbonic anhydrase was used in 
this determination. Saturated carbon dioxide solution (0.2 ml) 
maintained at 5° was mixed with 0.3 ml of Phenol Red indicator 
and 0.1 ml of deionized water. The appropriate dilution of mouse 
brain tissue (0.1 ml) containing two enzyme units of carbonic 
anhydrase activity was added. This addition was immediately fol­
lowed with the addition of 0.1 ml of the supernatant material as 
described above and 0.1 ml of buffer solution. The time required to 
obtain a color change of the indicator from red to yellow was noted 
for the test animals and control. Three such color change readings 
were determined for each animal. The results are reported in 
Table VI. 

R e s u l t s a n d D i s c u s s i o n 

p K a a n d in Vitro C a r b o n i c A n h y d r a s e Inh ib i t i on 
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T a b l e V . Dura t ion of Pro tec t ion S t u d y of C o m p o u n d s 

Hours of pro tec t ion" 
Compd Dose , 

no. m g / k g 2 3 4 5 6 7 8 9 10 11 

24 
25 
26 
27 
28 
29 
30 
Methazol-

62.5 
53.9 
50.0 
56.0 
62.5 
52.0 
62.5 
53.9 

2 
2 
3 
2 
1 
1 
1 
2 

2 
2 
3 
3 
2 
1 
1 
2 

4 
3 
4 
4 
4 
3 
2 
3 

4 
4 
4 
3 
2 
4 
2 
5 

5 
4 
4 
1 
1 
3 
0 
3 

5 
5 
4 
1 
1 
1 
0 
2 

3 
3 
5 
0 
0 
1 
0 
1 

1 
1 
5 
0 
0 
0 
0 
0 

1 
1 
2 
0 
0 
0 
0 
0 

1 
1 
1 
0 
0 
0 
0 
0 

amide 

"The figures in the hours of protection columns refer to the 
number of the group of five test animals that were protected 
against pentylenetetrazole-induced seizures at that hour after ad­
ministration of the respective ED50 of each compound at 0 hr. 

T a b l e V I . Color Change React ion T i m e s in t h e 
De te rmina t ion of t he T e s t C o m p o u n d s ' Presence in Bra in 
Tissue 

Cont ro l Dosed 
a n i m a l s " a n i m a l s " 

co lor change co lor change 
Compd no. rxn t ime , sec rxn t ime , sec 

24 36.75 ± 1.03 42.25 ± 0.85" 
25 36.25 ± 1.55 41.00 ± 1.87 
26 35.75 ± 0.95 48.00 ± 1.08" 
27 33.25 ± 0.85 41.25 ± 0 .63" 
28 33.50 ± 0.87 37.25 ± 1.03" 
29 34.00 ± 1.08 37.75 ± 0 .63 6 

30 33.25 ± 1.18 33.50 ± 0.65 
Methazolamide 34.25 ± 0.85 45.00 ± 0.82" 

"Four control and four dosed mice were used for each com­
pound. 'Significant at p = 0.05. 

( T a b l e I II ) . T h e r e appea red to be no significant difference 
in t h e pKa values for t he tes t c o m p o u n d s in spi te of t he dif­
ferent subs t i t uen t effects of me thoxy a n d halogen groups. 
T h i s is no t surpr is ing, d u e t o t h e d i s tance be tween t h e sub­
s t i t u e n t R group and the acidic group as well as t he absence 
of any conjugative t ransmiss ion of t he electronic effects. 
T h u s , t he pKa values vary only slightly. 

In a similar fashion, no a p p a r e n t re la t ionship existed be­
tween the pKa values and enzyme- inhib i t ing capaci ty . 
C o m p o u n d 30 h a d t h e lowest pKa (7.45) a n d the weakest 
enzyme inhibi t ion (/-,o = 7.1 X 10~8) a n d compound 26 had 
the highest pKa (8.01) a n d the s t ronges t enzyme inhibi t ion 
(/so = 2.3 X 1 0 - 8 ) ; yet me thazo lamide wi th even a lower 
pKa (7.08) d e m o n s t r a t e d in t e rmed ia t e enzyme inhibi t ion 
(/so = 4.5 X 10~8) . T h e r e is a significant difference be tween 
the inhib i tory capaci ty of c o m p o u n d s 25 (/so = 2.6 X 1 0 - 8 ) , 
26 ( / s o = 2.3 X 10~8), and t h e ha logen-subs t i tu ted com­
pounds , t h e unsubs t i t u t ed c o m p o u n d s , a n d me thazo lamide 
suggesting increased act ivi ty b rough t ab o u t by a noncopla-
nar side amide uni t . T h e s e pre l iminary resul t s also indicat­
ed an increase in act ivi ty as t h e size of t h e p a r a subs t i t uen t 
increased: CI (/-„, = 5.2 X 10" 8 ) , Br (I*, = 5.0 X 10"*), I (I.,o 
= 4.7 X 10~8) ; however, t he s t a n d a r d error of t he de te rmi ­
na t ion did no t p e r m i t a definit ive conclusion. 

ED 5 o , TD50, a n d LD50 V a l u e s ( T a b l e I V ) . Since t he in 
uiuo evaluat ion of t he t e s t c o m p o u n d s was to involve pro­
tec t ion aga ins t pen ty lene te t razo le - induced convulsions, it 
was necessary t o d e m o n s t r a t e t h a t a t t he challenge doses 
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the compounds were not convulsants. After determining 
neurological fitness of the animals,9 they were challenged 
with increasing doses of the compounds until subjective ev­
idence (changing or difficulty in breathing patterns or un­
steady gait) of toxicity was noted. Subsequent analysis* of 
these data demonstrated no significant difference between 
the compounds but did reveal significant difference be­
tween the eventual EDr,o range (21-122 mg/kg) and the 
TD.-,(, range (202-402 mg/kg). 

Further increases in doses finally resulted in death of the 
test animals. Death, which usually occurred within 5 min of 
injection, was preceded by tonic convulsive seizures associ­
ated with respiratory problems and ultimate collapse. Sig­
nificant differences were noted between the lethal range 
(1.02-2.83 g/kg) and the toxicity range, although no signifi­
cant difference between the compounds at either the ED;-,(i, 
TD.-,i>, or LD-,0 was identified. 

At the ED-,0 dose, the test animals did not demonstrate 
salivation, lacrimation, or excessive urination nor were any 
tremors, twitches, or convulsions noted prior to pentylene-
tetrazole. Subtle nonquantifiable subjective behavioral 
changes were noted after dosage with the test compounds 
which were not observed in the control animals. The me-
thoxy derivatives appeared to enhance alertness, whereas 
the halogen derivatives rendered the animals more passive. 

The seizures induced in control animals were character­
ized by initial loss of righting followed by rigid tonic exten­
sion of the hind legs lasting for 2-3 min. More than one sei­
zure occurred during the 30-min observation period. Three 
of the control animals died of respiratory failure within 5 
min of pentylenetetrazol challenge. The vehicle alone pro­
vided no seizure protection. 

Duration of Anticonvulsant Action (Table V). The 
unsubstituted compound did not provide satisfactory pro­
tection against pentylenetetrazole-induced convulsions. 
Maximum activity resulted in only two of five animals 
being protected. That compound showed the weakest in 
vitro carbonic anhydrase activity (/-,0 = 7.1 X 10~H) and is 
the only one subject to metabolic para hydroxylation. 

The enzyme L-asparaginase has been shown to be an ef­
fective antitumor agent in both murine and human neo­
plasms,'- the mechanism being the depletion of exogenous 
stores of L-asparagine.2 It has also been shown that resis-

'Taken in part from the M.S. dissertation of B.S.P., University of Pitts­
burgh, July 1971. Presented in part at the 163rd National Meeting of the 
American Chemical Society, Boston, Mass., April 1972, MEDI 26. 

Although there was no difference between the time of 
onset of activity with halogen or methoxy substitution, the 
methoxy derivatives, particularly the 2,4,5 isomer, persist­
ed for a longer duration. The greater contribution to lipid 
solubility by a single halogen atom vs. three methoxy 
groups would afford the halogen derivative's more rapid 
passive transport and subsequent removal from the area of 
activity. In addition, the electron-rich trimethoxy aromatic 
rings would more readily form charge-transfer complexes 
retarding removal. 

At the time of peak activity, the animals were sacrificed 
and their brains assayed for test compound. Presence of 
unsubstituted compound could not be determined after 
two separate attempts. The low order of carbonic anhyd­
rase inhibition which is the basis of the analytical proce­
dure demonstrated by this compound would indicate that 
the failure of identification was due to a lack of test sensi­
tivity. 

The test animals were maintained for 90 days of observa­
tion without the appearance of toxic effects. 
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tance to L-asparaginase therapy in certain murine tumors3 

and human neoplastic tissues4 is related to the synthesis of 
endogenous L-asparagine via the enzyme L-asparagine syn­
thetase (ASase). Mammalian ASase synthesizes L-aspara­
gine from L-aspartic acid, utilizing L-glutamine as the pri­
mary source of nitrogen plus certain other cofactors.5 We 
have thus embarked on a program aimed at the develop­
ment of amino acid analogs related to aspartic acid and 
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Several derivatives of ery(/iro-/3-hydroxy-DL-aspartic acid (1) were prepared as potential inhibitors of L-asparagine 
synthetase (ASase) from rat Novikoff hepatoma. Benzylation of 1 gave the dibenzyl ester 2 which upon coupling with 
carbobenzoxyglycine afforded the blocked dipeptide 3. Deblocking of 3 gave glycyl-er>Yriro-/i-hydroxyl-DL-aspartic 
acid (4) which could not be diazotized. The dimethyl ester of 1 was coupled with carbobenzoxyglycine to give the 
blocked dipeptide 7a which was deblocked to give dimethyl glycyl-erythro-fi-hydroxy-DL-aspartate hydrochloride 
(8). Diazotization of 8 gave impure diazo compound 9 which on reaction with HC1 gave the chloro compound 10. The 
methods of isolation, assay, and inhibition of ASase are described. At 10 mM concentrations 10, 1, and its D and L en-
antiomers inhibit ASase by 45, 47, 36 and 66%, respectively. 


