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Experimental'* 
2-Aminoethylisoselenouronium Bromide Hydrobrodde. 

-A solution of 5.78 g. (0.0282 mole) of 2-bromoethylamine 
hydrobromide and of 3.50 g. (0.0282 mole) of selenourea in 
170 ml. of isopropyl alcohol was heated to reflux under a 
nitrogen atmosphere for 45 min. After cooling the product 
was removed by filtration. Recrystallization from a 1 O : l  
mixture of ethanol and ethyl acetate yielded 6.20 g. (67%) of 
product melting a t  200-204'. 

The isoselenouronium salts shown in Table I were pre- 
pared in analogous fashion. 

2-Selenoethylguanidine F1avianate.--A solution of 0.25 
g. (0.00076 mole) of 2-aminoethylisoselenouronium bromide 

(IS) All melting points are uncorrected. Analyses were carried 
out a t  Midwest Microlab, Inc.. Indianapolis, Indiana. 

hydrobromide in 6.5 ml. of 0.2 N sodium hydroxide (pH 
7.0-7.2) was left to stand a t  room temperature for 15 min. 
Addition of 1 .O ml. of 1 M aqueous flavianic acid resulted in 
the formation of a yellow precipitate which was washed suc- 
cessively with ice-cold water, ethanol, and ethyl acetate. 
Recrystallization from ethyl alcohol gave rise to a yield of 
0.25 g. (68%) of material decomposing a t  164'. 

A n a l .  Calcd. for Cl3Hl5N6O8Se: C, 32.57; H, 3.12; 
N, 14.58. Found: C, 33.04; H,3.26; N, 14.69. 

2-Aminoselenazoline Hydrobromide.-A solution of 0.5 
g. (0.0015 mole) of 2-aminoethylisoselenouronium bromide 
hydrobromide in 25 ml. of water was heated to reflux for 45 
min. and then evaporated to dryness under reduced pressure. 
The residue was recrystallized twice from a 5: 2 ethanol-ethyl 
acetate mixture to give a yield of 0.35 g. (70%) of product 
melting at  17C-171 O. A mixed melting point with an authen- 
tic sample17 showed no depression. 
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The preparation and preliminary pharmacological evaluation of eighteen ester derivatives of 3-pyrrolidinols are 
described. 

,4 previous publication' recorded some ester deriv- 
atives of 2-substituted piperidines together with 
preliminary pharmacological data. I n  a similar 
fashion this paper reports esters of 3-pyrrolidinol~~ 
(Table I). 

The K-alkyl-3-pyrrolidinols used were substi- 
tuted monomethyl and dimethyl a t  positions 2, 4, 
and 5 and tetramethylene a t  2 (Table 11). The 3- 
pyrrolidinols other than 1,4,4-trimethy1-3-pyrrolidi- 
no1 were prepared by lithium aluminum hydride 
reduction of the corresponding 3-keto compounds. 
The latter were formed via Dieckmann ring closure 
essentially according to the procedure of L e ~ n a r d . ~  

The diesters used to prepare the dimethylpyr- 
rolidinols and 1,5,5-trimethpl-3-pyrrolidinol were 
synthesized by the procedure illustrated below. 

The method did not, provide a synthetic, route for 

the diester intermediates required for the 1,2,2- and 
1,4,4-trimethyl-3-pyrrolidinols. 
1,2,2-Trimethy1-3-pyrrolidinol and the corre- 

sponding spiro analog were prepared by the follow- 
ing scheme : 

CH3 CHg 

The methyl a-methylaminoisobutyrate was pre- 
pared essentially according to  the procedure of 
Leonard and BartheL4 
1,4,4-Trimethyl-3-pyrrolidinol was prepared by 

an entirely diff ertnt approach. cu-Hydroxy-p,P- 
dimethyl-y-butyr~lactone~ was converted to the 

(1) C. W. Ryan and C. Ainsworth, J. Org. Chem., 16, 1547 (1961). 
(2) Since this work was completed, three publications related to it 

have appeared: (a) R .  E. Bowman, J. F. Cavalla, and J. Davoll, 
British Patent 821,436; [Chen.  Abslr.,  66, 2427 (1962)l. (b) B. V. 
Franko and C. D. Lunsford, J. Med. PhaTnt. Chem., 1, 523 (1980). 
(e) J. F. Cavalla. et. al . , zbid. ,  4, 1 (1961). 
(3) N. J. Leonard, et al., J .  A n .  Chem. SOC., 78, 2371 (1951). 
(4) N. J. Leonard and E. Barthel, Jr., ibid., 71, 3632 (1950). 
( 5 )  J. W. Lynn, U.S. Patent 2,863,878; [Chem. Abstr., 68, 7019 

(1959) I. 
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corresponding 1-methyllactam6 and t'his was re- 
duced with lithium aliiminum hydride. 

7H3 

CH3 C HS 

The methyl glycolic est)ers (the It group w'as 
cycloalkyl, aryl, and heteroaryl) were prepared by 
the addition of one mole of Grignard reagent to 
methyl phenylglyoxylate essentially according to 
the procedure of Martell.7 

OH 
I 
I 

R 

CaHS--C-CO?CH 

The basic esters described in Table I were pre- 
pared by the transesterific2tion reactions of the 
S-alkyl 3-pyrroljdinols and the meth:yl glycolic 
esters. Quaterriization of some of the ester dcriva- 
tives gave readily separable diastereoisomers that 
are listed as a and b in the table. 

The compoiuids reported in this paper were ex- 
amined by infrared and ultraviolet analyses and 
showed the expectcbd absorption characteristics. 

Several of the compounds were evaluated phar- 
marologically in animals in tests other than indi- 
cated in Table I. Those compounds with activity 
below 40 mg./kg. in the Shay rat test mere adminis- 
tered to  gastric fistula dogs. The quaternary com- 
pound X JWS among the most effective causing 
anacidity for two to four hours when given orally a t  
0.5 mg./kg. to meal stimulated innervated or de- 
nervated pouch dogs. 

Experimentalg 
Preparation of the Pyrrolidinols. Method I. Methyl 

8-Methyl-p-methylaminobutyrate.-A solution of 27 g. 
(0.24 mole) of methyl p,B-dimethglacrylate,lo 8 g. of methyl- 
amine, and 200 ml. of absolute alcohol was allowed to  stand 
at room temperature for 1 week. It was then distilled; 16.4 
g. (48% yield), of methyl p-methyl-8-methylaminobutyrate, 
b.p. 70-80' (20 mm.), n 2 5 ~  1.4268, was obtained. 

Anal. Calcd. for CiHI&O2: N, 9.65. Found: X, 
0.36. 

N-Carbomethoxymethyl-N-(a,a-dimethyl-@-carbometh- 
oxyethy1)methylamine.-A mixture of 16 g. (0.11 mole) of 
methyl j3-methyI-(3-mcthy~aminobi~tyr~ite, 13 g. (0.12 mole) 
of methvl chloroacetate, 35 ml. of benzene, and 16 g. of 
anhydrous potnsYium carbonate was heated under reflux 
overnight. The solution was cooled, diluted with 100 ml. of 
water, and then made strongly basic with excess 507'80- 
dium hydroxide eolution. The benzene solution was dried 

(6) C. Shustor, German Patent 812,551 [Chem. Abstr., 47, 6986 
f19R3)I reported the preparation of a-hgdroxybutyrolactam from the 
lactone and ammonia heated a t  230'. 

(7) M. T. Martell, Jr., Ph.D. thesis, University of Minnesota, 
1958. p. 75. 

(8) R.  F .  Feldkamp, J. .4m. Chem. Soc., 74,  3834 (1952). 
(9) The melting points were determined with a Fisher-Johns block 

an3 are uncorrected. 
(10) R.  R. Wagner and J. A. Moore, J .  Am. Chem. Soc., 72, 974 

(1980). 

with magnesium sulfate and distilled. After a forerun of 
starting material, 8.5 g. (36% yield) of product was collected, 
b.p. 125-135" (10 mm.). A small sample waa used to pre- 
pare a hydrochloride salt, m.p. 78-80". 

Anal. Calcd. for CloHlsNO4.HCl: K, 5.52. Found: 
N, 5.28. 

In a similar way the following crude esters were prepared: 
N-( carbomethoxymethy1)-N-a-methyl- 8-  carbethoxyethyl) - 
methylamine, b.p. 125-135' (10 mm.) from ethyl p-methyl- 
aminobutvratell and methyl chloroacetate; N-(or-carbe- 
thoxyethy1)-S-( 8-carbethoxyethyl)methylamine,zo b .p. 130- 
140 (10 mm.), from ethyl 8-methylaminopropionate12 and 
ethyl a-bromopropionate; and K'-(carbomethoxymethy1)- 
N-(8-carbomethoxypropyl)methylamine, b.p. 120-125' (15 
mm.) from methyl a-methyl-~-methylaminopropionate1~ 
and methyl rhlnroacetate. 

1,2-Dimethyl-3-pyrrolidone.--.4 solution of 25 g. (0.1 1 
mole) of X-(a-carbethoxyethyl)-X-(fi-carbethoxyethyl)- 
methylamine in 50 ml. of toluene was added dropwise with 
stirring over a 45-min. period to 9 g. (0.22 mole) of 55Y0 
sodium hydride in oil dispersion suspended in 25 ml. of 
toluene. The reaction mixture was heated under reflux for 
2 hr. It was then rooled and 10 ml. of ethanol and 50 ml. 
of water were added cautiously. The mixture was made 
strongly acidic by the addition of 6 N hydrochloric acid; 
the toluene laver was removed, m d  the aqueous layer was 
heated under refluu for 3 hr. After cooling, the solution 
was saturated with potassium carbonate and extracted with 
one 50-ml. and four 25-ml. portions of chloroform. The 
chloroform solution was dried with anhydrous magnesium 
sulfate and concentrated under reduced pressure. The resi- 
due was distilled and gave 8.0 g. (64% yield) of product,20 
b.p. 60-80" (30 mm.), 12% 1.4422. This material, like the 
other ketones, was not purified but was used directly in the 
next step. 

General Procedure for Reduction of 3-Pyrrolidones. 1 , Z -  
Dimethyl-3-pyrrolidiol (XIX, Table 11) .-The crude ketone 
described above (8.0 g., 0.07 mole) was added dropwise to a 
suspension of 4 g. of lithium aluminum hydride in 100 ml. of 
ether. After stirring for 15 min. the reaction mixture was 
treated successively with 4 ml. of water, 4 ml. of 20% sodium 
hydrovide solution, and 15 ml. of water. The ether was 
filtered and roncentrated under reduced pressure. Distilla- 
tion of the residue yielded 3.9 g. (48%) of 1,2-dimethyl-3- 
pyrrolidinol, b.p. 70-80' (10 mm.), 12% 1.4628. 

Anal. Calcd. for CGH13NO: N, 12.16. Found: N, 
12.43. 

In a similar fashion XX, XXI, XXIII,  XXIV, and XXV 
(Table 11) were prepared from the corresponding crude 
ketones. 

Method 11. N-(a-Methyl-a-carbomethoxyethy1)-N-(p- 
carbethoxyethy1)methylamine.-A solution of 19.5 g. (0.15 
mole) of methyl ~~-methylaminoisobutyrate,4 37 g. (0.37 
mole) of ethyl acrylate, and 50 ml. of absolute ethanol waR 
allowed to stand at room temperature for 4 days. It was 
then heated under reflux overnight. The reaction mixture 
was didilled, collecting 24.9 g. of crude product, b.p. 180- 
185' (10 mm.). This material wa3 dissolved in 1 A' hydro- 
chloric acid and was extracted with two 100 ml. portions of 
benzene. The aqueous layer was made basic with potassium 
carbonate and was evtracted uith two 50-ml. portions of 
benzene. The benzene solution was dried with anhydrous 
magnesium sulfate, and distillation gave 16.4 g.  (49'3 yield) 
of product, b.p. 180-185" (10 mm.). 

Anal. Calcd. for CIIH?,?;04: X, 6.06. Found: N, 5.43. 
1,2,2-Trimethyl-3-pyrrolidone.-?j-(cu-Methyl-or-carbo- 

methoxyethy1)-N-(8-carhethoxyethy1)methylamine (16 g., 
0.07 mole) was addpd dropwise with stirring to a hot sus- 

( 1 1 )  K.  Morsch, Monatsh., 60, 50 (1932); [Chem. Abstr., 26, 4030 
(193211. 

(12) R. W. Holley and A. D. Holley, J. Am. Chem. SOC., 71, 2124 
(1949). 

(13) R .  C. Smith and S. B. Binkley, J .  Org. Chem., 24, 249 (1959). 
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TABLE I1 

I 

Nunibar 
S I X  

XX 

XXI 

XXII 

XXIII  

XXIV 

XXV 

Compound 
CH?CH2N( CH,)CH( CH3)CHOH 

~~ 

CH?CHjN( CH,)C( CH,),CHOH 

CH( CHI)CH,N( CHI)CH,CHOH 

C( CH,),CH&( CH3)CHrCHOH 

CH?CH( CH,)X( CHa)CH$HOH 
L--J  

CHzCHL'J( CHj)C( CH,)1CHOH 

Yield, % 
48 

45 

44 

46 

56 

53 

59 

pension of 7.6 g. (0.14 mole) of sodium methoxide in 100 ml. 
of toluene. The mixture was distilled slowly through a 
Vigreus column until the vapor temperature reached 110'. 
The reaction mixture was then cooled, and 100 ml. of water 
was added. The toluene layer was discarded, and the 
aqueous layer was heated for 4 hr. on a steam bath. I t  was 
then cooled, saturated with potassium carbonate, and ex- 
tracted with one 50-ml. and thrce 25-ml. portions of chloro- 
form. The chloroform solution was dried with anhydrous 
potassium carbonate and then was concentrated by heating 
on a steam bath. The residue was distilled, and there was 
obtained 3.2 g. (36% yield) of 1,2,2-trimethyl-3-pyrroli- 
done,2cb.p. 50" (lo".), nZ% 1.4433. 

Anal. Calcd. for C7HI3TO: N, 11.02. Found: N,  
10.73. 

1-Methylaminocyclopentanecarbonitri1e.--A solution of 
170 g. (2.0 moles) of cyclopentanone and 140 g. (2.1 moles) 
of methylamine hydrochloride in 150 ml. of water was cooled, 
and a solution of 130 g. of potassium cyanide in 260 ml. of 
water was added with cooling to maintain the temperature 
a t  15-20'. After stirring overnight at room temperature the 
reaction mixture was extracted with three 100-ml. portions 
of methylene chloride. The organic extract was dried with 
potassium carbonate, and then the solvent was removed by 
heating on a steam bath. The residue was distilled, and 204 
g. (83% yield) of I-methylaminocyclopentanecarbonitrile, 
b.p. 75-77" (7 mm.), was obtained. 

.!rial. Calcd. for C7H12N2: S,  22.56. Found: N, 22.33. 
Ethyl I-Methylaminocyclopentanecarboxylate. A solu- 

t ion  of -50 g. (0.4 molv) of l - r i i c ~ t h y l ~ a i u i r i o ~ y ~ ~ l o ~ ~ ~ ~ ~ t a ~ ~ ~ ~ ~ ~ a r -  
l)onitrilc in  5OU nil. of absolute alcohol saturated with 
hydrogen chloride was allowed to stand overnight. The 
reaction mixture was heated under reflux for 5 hr . ,  cooled, 
and filtered. The filtrate was concentrated by heating under 
reduced pressure on a steam bath. The concentrate was 
cooled, and 200 g.  of 50y0 potassium hydroxide was added. 
The mixture was extracted with four 100-ml. portions of 
ether. The ether extract was dried with potassium car- 
bonate, concentrated on a steam bath, and the residue was 
distilled, yielding 39 g. (57%) of ethyl l-methylaminocyclo- 
pentanecarboxylate, b.p. 68" (3 mm.), TPD 1.4475. 

-4naZ. Calcd. for C9H17h-OL: X, 8.18. Found: N, 8.28. 
N-( 1-Carbethoxycyclopenty1)-N-( p-carbethoxyethy1)- 

methylamine.-The reaction of ethyl l-methylaminocyclo- 
pentanecarboxylate and ethyl acrylate in absolute alcohol 
(according to the earlier procedure) gave N-( l-carbethoxy- 
cyclopenty1)-N-(8-carbethoxyethyl)methylamine, b .p. 170- 
190" ( 1  mm.); yield 63%;. The material was used directly 
in the next preparation. 

1-Methyl-1-azaspiro [4.4] nonan-4-one.-A solution of 39 
g. (0.15 mole) of V-( 1-carbethoxycyclopenty1)-N-@-car- 

Empirical ,---Nitrogen--- 
7lZ5D B.p., (n i rn . )  for in ula Calcd. Found 

1.46% 70-80 (10) C6H13?;0 12.16 12.43 

1.4698 80-85 (10) C7HiSNO 10,84 10.58 

1.4560 75-80 (10) C6Hl3NO 12.16 12.70 

1.4590 io-90 (10) C7H15NO 10.84 10.01 

1.4580 70-80 (10) CsH13N0 12.16 12.27 

1.4648 82-85 (12) C?His?rTO 10.84 10.51 

1.4988 105-108 ( 5 )  CqH1750 9.02 9.00 

bethoxyethy1)methylaniine in 75 ml. of toluene was added to 
a suspension of 15 g,. of 55% sodium hydride in oil dispersion 
and 40 mi. of hot toluene. After heating under reflux for 3 
hr.,  the reaction mixture was cooled, and 25 ml. of absolute 
alcohol, 50 ml. of water, and 100 ml. of 6 Ai hydrochloric 
acid were added. The mixture was heated under reflux for 
5 hr., cooled, and made basic with potassium carbonate. 
It was extracted with three 50-ml. portions of chloroform. 
The chloroform was removed by heating on a steam bath, 
and the residue was distilled, yielding 7.8 g. (43%) of 1- 
methyl-l-azaspiro[4.4]nonan-4-one, b.p. 83-90' ( 5  mm.), 
n% 1.4812. -4 small sample was used to prepare the hydro- 
chloride salt, m.p. 124-126'. 

Alr~uZ. Calcd. for C9HlSNO.HCl: N, 7.39. Found: N, 
7.54. 

3-Hydroxy-1,4,4-trimethyl-2-pyrrolidone.-A solution of 
25 g. (0.19 mole) of ol-hydroxy-P,p-dimethyl-r-butyro- 
l a ~ t o n e , ~  12.5 g. (0.4 mole) of met,hylamine, and 50 ml. of 
methanol was heated for 4 hr. in a bomb at  250'. ilfter 
cooling, the reaction m.ixture was dried with anhydrous 
magnesium sulfate and then was concentrated on a steam 
bath. The tarry residue was extracted with two 150-ml. 
portions of ether. The ether was removed, and distillation 
of the residue gave 8.5 g. (30yG yield) of crude 3-hydroxy- 
1,4,4-trimethyl-2-pyrrolidone, h.p. 115-135' (10 mm.).  
The distillate crystallized on standing, and an ana.Iytica1 
sample was obtained from ethyl acetate-petroleum ether, 

;In,nl. ( 'ahd. for (:i141;,SO*: N, 9.78. Found: K, 9.80. 
1,4,4-Trimethyl-3-pyrrolidinol.-A mixture of 8 g. (O.OS6 

inole) of crude 3-hydroxy-1 ,J,~-trimethyl-2-pyrrolidonr and 
3 g. (0.08 mole) of lithium aluminum hydride in 100 ml. of 
dry ether was heated under reflux for 12 hr. Standard work- 
up of the reaction mixture yielded 3.4 g. (46%) of 1,4,4-tri- 
methyl-3-pyrrolidinol (XXII, Table 11). 

Preparation of the Methyl Glycolates. Methyl 4-Methyl- 
benzilate. General Procedure.--A Grignard solution was 
prepared by adding 94 g.  (0.55 mole) of 4-methylbromoben- 
zene in 500 ml. of dry ether to 13.2 g. (0.55 g.-atom)of magne- 
sium. This was then added to a solution of 81 g. (0.50 mole) 
of methyl phenylglyoxylate and 500 ml. of dry ether a t  0-5'. 
After stirring 1 hr. at this temperature the mixture was 
allowed to warm to room temperature. I t  was then hydro- 
lyzed by the addition of 150 ml. of saturated ammonium 
chloride solution and 200 ml. of water. The ether solution 
was waslied with three 100-ml. portions of water, dried with 
magnesium sulfate, and then was concent'rated by heating 
on a steam bath under reduced pressure. The residue was 
induced to crystallize by the addition of petroleum ether. 
Thr  crude product (78 g., m.p. 83-86') was recrystallized 

111.1). 75". 



from 200 ml. of methanol to give 55 g. (43% yield) of methyl 
4-methylbenzilate, m.p. 100-102". 

Anal. Calcd. for C16Hle03: C, 74.98; H, 6.29. Found: 
C, 75.42; H, 6.27. 

Methyl Phenyl-2-thienylglycolate.-The Grignard of 2- 
bromothiophene in the above procedure gave the ester in 
33'% yield, m.p. 57-58' (lit.,? m.p. 62-63'). 

Methyl a-Cyclohexyl-a-phenylglyco1ate.-The Grignard 
reagent from cyclohexyl bromide treated according to the 
general procedure gave the ester in 31"; yield, b.p. 170- 
175' (9 mm.). 

Anal. Calcd. for C15Hm06: C ,  73.24; H, 8.45. Found: 
C, 72.90; H, 8.73. 

Methyl 4-Chlorobenzilate .-The Grignard reagent derived 
from 4-chlorobromobenzene treated according to the general 
procedure gave the ester in 49% yield, m.p. 94-95'. 

Anal. Calcd. for Cl6HI3ClOd: C, 65.10; H, 4.73. Found: 
C, 64.91; H, 4.73. 

Preparation of the Substituted 3-Pyrrolidinol Glycolates 
(Table I). General Procedure.--A mixture of 0.07 mole of 
the 3-pyrrolidinol, 0.07 mole of the methyl glycolate, a trace 
of sodium methoxide, and 200 ml. of n-heptane was heated 
under reflux for 3 hr. using a Dean-Stark water separator 
to remove methanol as it was formed. The mixture was 
cooled and then was extracted with a 120-ml. and a 60-ml. 
portion of 1 .V hydrochloric acid. The acid solution was 

washed with two 100-ml. volumes of benzene, and then i t  
was made basic with potassium carbonate. The basic solu- 
tion was extracted with two 50-ml. portions of benzene, the 
benzene solution was washed twice with 25-ml. volumes of 
water. The benzene solution was then dried with anhydrous 
potassium carbonate and concentrated by heating on a 
steam bath under reduced pressure. The residue dissolved 
in 50 ml. of ethyl acetate was treated with 50 ml. of hydrogen 
chloride-saturated ethanol. The crystalline hydrochloride 
that formed was collected and was recrystallized from 
rthanol-ethyl acetate or ethanol-ethyl acetate-isopropyl 
ether mixture. 

Quaternary Salts.-When the quaternary salts were de- 
sired, the crude ester after solvent removal was dissolved in 
50 ml. of methyl ethyl ketone and was treated with excess 
methyl bromide. The crystalline solid that formed was col- 
lected and recrystallized from the same solvent mixtures as 
the hydrochlorides. 
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determined by TIT. L. Brown, H. L. Hunter, G. &I. 
Maciak, A. C. Brown, D. L. Cline, andR.  L. Simon. 
The preliminary pharmacological test results were 
supplied by T. 11. Lin, E. C. Powell, and associates. 
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Conventional procedures for preparing aromatic nitrogen mustards have been sucressfully applied to the synthesis of p-  
Preparation of the benzyl homolog was prevented by the insta- 

The p-mustard of methyl (benxylsulfony1)acetate could be 
mustards of (pheny1thio)acetic acid and its methyl ester. 
bility of derivatives of (benzy1thio)acetic acid as intermediates. 
prepared under the same conditions, but resisted hydrolysis to the free acid. 

Nitrogen mustards of viniiamiv acid' and of 
phenoxyalkanoic acids4 are active antiraiicer agents 
when tested on transplanted mouse tumors. Their 
animal t iimor spertra resemhlc the spwtrilm of p-  
phc~iiylulaninr must ard ( I ) ,  among cliiiirally uscfiil 
mustards, more than that of the striicturallg rc- 
ltlttd chlorambucil (11). These facts suggested the 
synthesis of other alkylating agents related to  chlor- 
ambucil, in which further significant changes in 
the character and oxidation level of the acidic 

(1) This work was carried out under the auspices of the Cancer 
Chemotherapy National Service Center, National Cancer Institute, 
National Institutes of Health, Public Health Service, Contract No. 
SA-43-ph-1892. The  opinions expressed in this paper are those of the 
authors and are not necessarily those of the Cancer Chemotherapy 
National Service Center. For t h e  preceding paper in this series, see 
J. DeGraw and L. Goodman. J .  Org.  Chem., 27, 1728 (1962); for paper 
I X  on analogs of chlorambucil see A. P. Martinez, W. W. Lee, and 
B. R. Baker, ibid., 26, 4501 (1961). 

(2) (a) To whom inquiries should be sent;  (b) School of Pharmacy, 
University of Buffalo, Buffalo 14,  New York. 

(3) W. A. Skinner, I f .  G. M. Schelstraete, and B. R. Baker, J .  
O r g .  Chem.,  26, 1674 (1961). 

(4 )  (a) W. A .  Skinner, A. P. Martinez, and €3. R. Baker, ibid., 26, 
152 11961); (b) W. l)a\.is, ,I. .I. Roherta. and W. C. .I. Ross, .I. Chem. 
s o c . ,  m n  (IW,). 

side chaiii are made. Exampleh of such com- 
pounds which might show interesting biological 
activity and which might provide more insight 
into the relationship hetween striirture and anti- 
caii(*tr avtivity are t hr w l f w - c w i i t  xining acids 111, 
Y, and VII. This rtport drsc*rihs :i stitdy of thrir 
prcparatioii ; si i (~ess  was mic*ouiitrrcd oiily ill prr- 
paring I11 iuid the esters, I\' and 7-111. 

I 
I1 
111. It = H; IV. It = CHI 
V. R = H ;  VI. R CH, 
VII. R H; VIII. R CH, 

The (pheny1thio)xcetic acid mustard 111 and the 


