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effected from ethanol-ether. The products form yellow 
or orange colored crystals. 

Samples for analysis were dried at 100-120’ in wucuo 
for one hour. Some of the compounds contained a mole- 
cule of water of crystallization which was lost with dif- 

These cover compounds having the groupings 
H CHP 

I 
I d: OH 

G: I 
iiculty. I 

-CH2-C-CH2--N and -CH,-C-CHY--N 

Summary OH 

Forty-four new disubstituted amino deriva- 
tives of 8-aminoquinolines have been prepared. 

in the side chain* 
INDIANAPOLIS, INDIANA RECEIVED JUNE 14, 1944 

[COhTRIBUTION FKOM TIIE COLLEGE OF PHARMACY, UNIVERSITY OF L~XCHICAN I 

Antispasmodics. VII’ 

The phmiacological equivalence of certain 
compounds which contain a benzene ring and cor- 
responding a-thienyl derivatives has been demon- 
strated, a t  least in a qualitative sense, in a number 
of  instance^,^ however, the literature contains little 
information with regard to quantitative compari- 
sons or to  the possible clinical merits of thiophene 
derivatives. 

Basic-alkyl esters of diphenyl-, cyclohexyl- 
phenyl-, benzyl phenyl-, a-napht hylp henyl- and 
p-xenylphenylacetic acid have been shown to be 
active antispasmodi~s.~ During this investiga- 
tion we have synthesized a-thienyl analogs of 
these types of esters, that is, basic-alkyl esters of 
di-a-thienyl-, phenyl-a-thienyl-, benzyl- a-thienyl-, 
a-naphthyl-a-thienyl- and P-xenyl-a-thienylace- 
tic acid. We obtained the disubstituted acetic 
acids from the corresponding disubstituted hy- 
droxyacetic acids, and in some instances the latter 

also were converted into basic-alkyl esters, and 
examined pharmacologically; esters of the fol- 
lowing disubstituted hydroxyacetic acids were ob- 
tained: methyl-a-thienyl-, cyclohexyl-a-thienyl-, 
phenyl-a-thienyl-, a-naphthyl-a-thienyl- and p -  
xenyl-a-thienylhydroxyacetic acid. The basic- 
alkyl groups in the esters were represeiited by such 
radicals as P-diethylaminoethyl, p-morpholino- 
ethyl, P-piperidinoethyl, y-diethylaminopropyl 
and y-dibutylaminopropyl. The esters were 
tested pharmacologically in the form of their 
water-soluble hydrochlorides, hydrobromides or 
methobroniides. 

The antispasmodic activity of our esters was 
determined by Dr. A. M. Larids and LIiss V. L. 
Nash in the Frederick Stearns and Company 
Laboratorie~.~ In general, the spasmolytic ac- 
tivity of the esters of hydroxyacetic acids on the 
isolated intestinal strip which had been stimulated 

SnCI~ 

HCI 
KK’CHCOOH + KR’C(0H)COOH 

t HCl 
CICOCOOC 111, HnCJ Ii’MgBr I 

KH _____f KCOCOOC2H6 

C1COCOOC.H: HXO J RMgBr 

K = C4HrS (a-thienyl); R‘ = CHr, C6Hl1, CaH&Hy, CaH,,, CdHS 

Schemc B 

KCOCOOH - RR’C(0MgBr)COOhfgHr 
AlCiy 

R’H R’COCOOCtH5 R’COCOOH 

K = CIH~S,  R’ = CaHs, p-C&5C&4, ~t-CiuHy 
AIC13 

(1) Presented before the Division of Medicinal Chemistry a t  the with acetylcholiiie was foulid to be much greater 
108th Meeting of the American Chemical Society in New York, 

markable effectiveness of some of these esters, es- (2) (a) This paper represents pwt  of a dissertation submitted to 
the Horace H. Rackham bchooi of Graduate Studies by M. u .  Tsao pecidy those which contain a cyclohexyl group, 
in partial fulfillment of the requirements for the degree of Doctor of is shown in Table V. Several of the esters are 
Philosophy in the IJniverxity of Michigan. (b) Frederick Stearns eaual to, or exceed, atropine in activitv. a DO- 

than that of the esters of acetic acids, The re- 
N. Y., Sept. 11-15, 1044. 

tgncy seldom found hithkrto in synth&ic aAti- and Company Fellow. 
(3) Pi&, Gaze. chim. %fd, 46, 11, 280 (1913); Steiukoyf and Wol- 

fram, Ann., 437, 22 (1924); Erlenmeyer, Berger and Leo, Helv. 
Chim. A d a .  16. 733 11933): Blicke and Zientv. THIS TOURNAL. 68. 

spasmodics. 
The reauired disubstituted hvdroxvacetic and 

manner indicated above. 281 (1942); Blicke and Burckhalter, THIS JOURNAL, 64,477 (1942); 
Warren, Marsh, Thompson, Shelton and Becker, J .  PharJnacol. E x p f l .  
Therag., 79, 187 (1943); and Dam,  Ber., 76, 419 (1043). The acetic acids were converted into the basic- 

(4) For a discussion of ttiesr compoiinds see Rlicke, A n n .  Rru. (5) See 1,ands and Nwsh Proc. SIX E x p f l .  H i d  Med. ,  (in p r e 4  
Hiochrtn.. 13, 510 (1944) 1944 
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TABLE I 
SUBSTITUTED a-THIENYLHYDROXYACETIC ACIDS, a-C4HsS-CR(OH)COOH 

Compounds 1, 2 and 4 were recrystallized from benzene; 3, 5 and 6 from dilute acetic acid; 7 was n:t recrystallized. 
----&lfur, %- Color with 

coned. H I S O L  R M. p.. OC. Formula Calcd. Found 

1 CHo 111-113 C7Hs08 18.62 18.34 Red 
2 C ~ H ~ I ,  cyclohexyl 125-126 CI~HIBOSS 13.34 13.30 Scarlet 
3 Ce"CHz 140-1.12 CuHi203S 12.87 12.97 Scarlet 
4 C6H5 123 dec. CizHi003S 13.68 13.56 Red 
5 P-CsHsCsH, 129-130 CiaHirO.6 10.33 10.28 Blue 
6 CY-CIOH~ 101-102 dec. CieHizOiS 11.27 11.33 Purple 
I a-C,HaS 93 dec. CioHsOlSi 26.68 26.72 Purple - 

alkyl ester hydrohalides when they were heated 
with a basic-alkyl halide in isopropyl alcohol.6 

Experimental Part 
Ethyl ~Thienylglyoxylate.~-A mixture of 84 g. (1 

mole) of thiophene, 137 g. (1 mole) of eihyl oxalyl chlo- 
ride* and 1500 cc. of tetrachloroethane was poured into a 
:Miter, 3-Gecked flask fitted with a stirrer a n t  a ther- 
mometer. The mixture was cooled to -5-0 , stirred 
vigorously, and 147 g. (1.1 moles) of aluminum chloride 
added, portionwise, during a period of forty-five minute.;. 
The material was stirred for three hours at rooni tempera- 
ture, and after eight hours was treated with ice and hydru- 
chloric acid. The organic layer was separeted, shakeli 
successively with 1 :1 hydrochloric acid, five portions of 
water, dilute sodium carbonate solution and finally with 
water. The solution was dried with fused sodium sulfate. 
the solvent removed and the residue fractionated; b. p .  
115-120' (3 mm.)*; yield 93 g. (50%). 

a-Thienylglyoxylic Acid.-A mixture of 40 g. of ethyl U- 
thienylglyoxalate, 75 cc. of alcohol, 58 g. of sodium car- 
bonate monohydrate and 450 cc. of water was refluxed 
for twelve hours, the solution boiled with Norite, filtered 
and the water and alcohol removed under rcduced pressure. 
The residue was kept cold while it was acidified with 1:1 
hydrochloric acid; it was then extracted with ether, the 
extract shaken with water, the ether removed and the acid 
recrystallized from benzene; yield 21 g. (70%); m.  p.  
89-91 O.10 

Methyl-a-thienylhydroxyacetic Acid.-Methylmag- 
iiesium iodide was prepared from 85.2 g. (0.60 mole) of 
methyl iodide, 14.4 g. (U.W molej of magnesium and 300 
cc. of ether in a SOU-cc. flask into which a siphon, with a 
stopcock attached to the lower end, had been inserted. 
The solution of the Grignard reagent was added, dropwise, 
to 31.2 g. (0.20 mole) of a-thienylglyoxylic acid dissolved 
in 300 cc. of ether. The latter hail iwcii placed in a 3- 
necked, 1000-cc. flask fitted with a stirrer and reflux con- 
denser, and was cooled with an ice-salt mixture and stirred 
during the addition of the niethylinagnesium iodide. 
A vigorous reaction took place, and a precipitate formed 
immediately. After complete addition the bath was rv- 
moved, the mixture stirred for otie hour at rooni tempera 
t u ? ,  refluxed for two hours, cooled, and  the ether layer 
decanted and discarded. The colorless, granular precipi 
tate was washed with ether, treated with dilute sulfuric 
acid, and extracted several times with ether. The product 
was then extracted from the ether extract with 100 cc. of 
20% sodium carboiiate solution. The alkaline solutioii 
was shakeii with Noritc, filtrrwl, thr filtrate acidified w i t h  
-. . . 

( G )  Iforenstein u n d  I'iililicke, Btr . ,  71, 1G44 (1038). 
17) Our procedure 1s a niodihcation of that  published by S t e i n -  

kopf and Wolfram ( , ~ I I ! I . ,  437, ?? (!!124)). 
(8) "Org-anisch-che~i~isrile Iixpcrimenticr Kun5t." Conrad Wey- 

gand. 1. A .  Bar th ,  Lcipzig, 1938, 11. 2:jI;  Kinfiler, hletzendorf a n d  
l ) sch -y in -Kwok ,  Be?., 76 ,  308 (1!1 .43) .  

[ ! I )  T h e  reported boiling point, Jrc  ?(j.io a n d  138-140" (13 mnl ) 

irrf. 7 )  and 21i4-2fj5° (Bradley, Ber. .  19, 211!l (1X8t;))  
i i I J )  Strinkoof and Wolfram (ref. 7 ) .  who obtained a smal l  amollnt 

dilute sulfuric acid, and the precipitated product extracted 
thoroughly with ether. After removal of the solvent the 
acid obtained weighed 30 g. (8601,); m. p. 111-113° after 
recrystallization from benzene. 

Cyclohexyl-, Benzyl-, Phenyl-, PXenyl- and a-Naph-' 
th~l-cu-thienylhydacetic Acid.-These compounds were 
prepared by the same general procedure described above 
except that an arylmagnesium bromide was employed. 
Usually the precipitate, formed by interaction of the solu- 
tion of the Grignard reagent with the glyoxylic acid, was a 
granular material but this became gunmy upon the addi- 
tion of the last fourth of the solution. However, the 
gummy product became hard after exposure to  air and 
could be pulverized and washed with ether. 

Phenyl-a-thienylhydroxyacetic acid was obtairied also 
by a second procedure. a-Thienylmagnesium bromide 
was prepared from 196 g. (1.2 moles) of a-thienyl bro- 
mide," 29.2 g. (1.2 moles) of magnesium and 500 cc. of 
ether. It was added to  60 g. (0.4 mole) of phenylglyoxylic 
acid (benzoylformic acid)'* dissolved in 400 cc. of ether. 
The gummy precipitate was treated in the manner de- 
scribed above. The thienylphenylhydroxyacetic acid 
synthesized by this procedure, as well as that obtained by 
the interaction of phenylmagnesium bromide with a- 
thienylglyoxylic acid, melted a t  123' (dec.) after recrys- 
tallization from benzene; yield 64 g. 
Di-a-thienylhydroxyacetic Acid.-A solution of a- 

thienylmagnesium bromide, prepared from 98 g. (0.6 
mole) of a-thienyl bromide, 14.4 g. of magnesium and 300 
cc. of ether, was allowed to  react with 31.2 g. (0.2 mole) of 
u-thienylglyoxylic acid, dissolved in 300 cc. of ether, in the 
manner already described. The initial, yellow preci ' tatr 
was transformed into a brown, gummy mass. I#fter 
decantation of the ether layer and trituration of the ma- 
terial with anhydrous ether, it  turned into a light brown 
powder. The latter was stirred with saturated a'm- 
rnonium chloride solution, whereupon considerable heat 
was evolved, and then filtered; yield 50.5 g.  This brown 
material (A) was found to  be water-soluble. Thirty- 
nine grams of the latter was triturated with three differ- 
cnt portions of acetone, and then was ground in a mortar 

TABLE 11 
SUBSrITLITED ~-THII.:NYLACETIC A C I D S .  

a-C4H~S--CKH COOH 
All o f  tht,sr a i % i i  were rc.t.rystallizi4 ~ n i i i i  dilnte acrtk. 

kivirl 
11. p . ,  Sullur .  '% 

K -C Formilla Calcd. I'ountl 

CGHLI" 189- 132 C&,60?S 14.29 14.20 
CO~ISCIlS 7(i-78 ClsI-ll:OeS 13 i5 1 3 4 7  
G H s  115-116 ClsHloO2S 14.tiL) 14 41 
fi-CaHbC&Ia 137-139 CisHldOS 10.89 10.8'3 
n-ClOH7 133-135 Ci~Hi202S 11.95 11.84 
u - C I H ~ S  91-94 CioH80& 28 59 28.36 

' I  Cyclohexyl 

( 1  l J  Blicke and Hurckhalter, Tms J U U K N A L ,  64, 479 I9421 
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TABLE I11 

(C,HaS)CR(OH)COOR'*HCl OR CHaBr 
HYDROCHLORIDES AND METHOBROMIDES OF. BASIC-ALKYL ESTERS OF SUBSTITUTED a-THIEXYLHYDROXYACETIC ACIDS, 

Compounds 1 ,2 ,  3, 5, 6 and 11 were recrystallized from absolute alcohol. All of the others were recrystallized from a 
mixture of absolute alcohol and dry ether. 

Halogen, % 
R' R M. p . ,  OC. Formula Calcd. Found 

1 CH~CM?S(C~HS)Z CH3 119-121 CisHzzOsSNCl 11.52 11.64 
2 CH2CHiN( CzHs)y CaHii Above 200 CisHaoOaSNCl 9.43 9.56 

4 CHzCH?C€IzN(CzHs)z CsHii 152- 1 54 Ci~Haz0sSXCl 9.09 9.10 
5 CHzCHzN(CzHs)z CaHs 181-182 CipHzrOaSSCl 9 .59  9.78 
6 CHzCHzNCsHio" CRHG 177-178 dec. Ci~Hn40,SliCl 9 .28  9.29 
7 CH:CH CHzN(C2H& CsHh 142- 143 C1pHzs0aSXCl 9 .24  9 . 3 5  
8 CH2CH2CHtS(C4Hs)2" C6HS 152-154 Cz4H3eO3SNBr 10.03 16.31 
9 CHzCHzS (C2Hs)z U-CIOH7 203 dec. C??H2803SNCl 8.44  8 .35  

10 CHzCHzSCsHia ff-ClOH7 127-129 dec. C23H26OaSPU'Cl 8 .21  8 . 2 0  
11 CHzCHzN(CzH5):: p-CsHsCsHI 178-180 dec. Cz~Hzs03S~c1 7.95  7 . 8 5  
12 CHzCHzXC5Hio P-CeH$CeHI 189-191 dec. C:sHzsOaSNCI 7.74 7.70 

a SCsHlo = Piperidinn. Iv1etht)t)roiiiide. SCIH\O = Alorpholiiio. 

3 CHzCHzNCsHio CaHii 186-188 dec. CigH3oOsSNCI 9. 16 9 .32  

13 CHzCH2KC4HgOc P-CsHsCsH4 225 dec. CiaHzsO4SNCl 7 .69  7 .93  

'l-AH1.C I \ .  

ACIDS, (C4HaS)CRr~COOK'.IICl OR CHa13r 
HYDROCHLORIDES, HYUROBROMIDES A N D  ~ ~ E T H U l i K O M l U E S  0 1 ;  BASIC-ALKYL ESTERS OF SUBSTITUTEIJ n-THIENYLACISTIC 

All of the coiiii)ounds were recrvstallizcd froni a Inisturc c,f airsoluti. :dcohol arid drv cther esi:ept coiiipourid 3 wlii$.h 
was recrystalli7cA from ahsolute alcohol. 

I< ' K &5. p. oc. 
1 CHzClIzS( CzH& CEH5 !)8-100 
2 CHsCHzCHzS( C2Hj)z CEHS 87-89 
3 CHzCHzCH2N( C4H9)2" CsH5 129-132 
4 CHzCHz;L'CsHio" CeHs 153-155 
5 CH CH CHnN:(CzHj)$' CeHsCHz 134 -136 
6 CHzCHzNCjHio ff-CIOH7 169-172 
7 CHzCH?CH~N(GHp)z" CY-ClO1I7 162-164 
8 CHzCHzCHzN(CzHs)z ff-ClOH7 15 1 - 153 
9 CH2CHzN(CzHj)2 P-CsHsCeH4 101-103 

10 C H ~ C H . X C ~ H , ( I O  P-csH~csH4 163-165 
11 CHzCHzSC4HsO" P-CeHsCt" 165-16G 
12 C H ~ C H ~ N ( C ~ H & ~  (Y-C~HIS 90-92 
13 CHzCHzKCsHio a-CJI3S 113-115 
14 C H ~ C H Z C H Z N ( C ~ H ~ ) ~ "  LY-C~H~S 13 1-1 33 
15 CHzCHzCHzN( CZHS)S a-CdHtS 93-96 
Methobromide. liC&lo = Piperidirio. NClHsO = Morpholino. 

Halogen, % 
Calcd. Found 

10.02 10. 16 
9.77 9.67 

16.58 16.80 
18.74 19.20 
18 14 18 30 
8 53 8 37 

15.00 16.20 
8 .48  8 .29  
8 .25  8 .02  
8 .02  7.96 
7.97 8 .05  

19.76 20.20 
9.53 9.35 

lti.36 16.66 
9 .48  9:50 

with a mixture of 210 cc. of water and 11  cc. of hydro- 
chloric acid, filtered, and the acid filtrate discarded. The 
material was triturated with 140 cc. of 5% sodium bi- 
carbonate solution, filtered, and 1 :4 hydrochloric acid 
added to the filtrate until it was only slightly alkaline. 
The solution was shaken with Norite at room temperature, 
filtered and the Norite treatment repeated. Upon acidi- 
tication of the filtrate 20 g. of the hydroxy acid precipi- 
tated in crystalline form; m. p. 93' (dec.). 

Phenyl-, Cyclohexyl-, Benzyl-, pXenyl- and a-Naph- 
thyl-a-thienylacetic Acid.-The preparation of these acids 
is illustrated in the case of the phenyl compound. 

A mixture of 12 g. (0 051 mole) of phenyl-a-thicnyl- 
hydroxyacetic acid, 24 g. (0.106 mole) of stannous chloride 
dihydrate and 200 cc. of acetic acid was put into a 500-cc., 
%necked flask fitted with a stirrer and a tube through 
which hydrogen chloride could be led into the mixture. 
The latter was stirred and maintained at  15" while a streain 
of hydrogen chloride was passed into i t  until a drop of tlic 
iiiiuture n o  longrr became red when treated with R (lriq) 

of concd. sulfuric acid.13 The time required for complete 
reduction usually was about three hours. 

The acetic acid was removed in a stream of air a t  room 
temperature, ice-water was added to the residue, and the 
solid material filtered. After the product had been washed 
thoroughly with water, i t  was recrystallized from 50% 
acetic acid; yield 7 g. (62%). The yields, in general, 
varied from 60-70%. 

In  the case of the cyclohexyl and the benzyl compound, 
the mixture was not cooled during the introduction of hy- 
drogen chloride. 

Di-a-thienylacetic Acid.-Twenty-five grams of the 
brown, water-soluble material, described under di-a- 
thienylhydroxyacetic acid, which seemed to contain mag- 
nesium, was mixed with 110 cc. of acetic acid and reduced 

(13) The color produced by the hydroxy acid and sulfuric acid 
was not always red (see Table I ) .  The disubstituted acetic acids 
rcrnnintd colorlvs, o r  became only slightly colored when hrought into 
C C ~ I I I : ~ ~ ~  w i t h  a v > 1 1 8 , r l  wtlftkrit. n r i r l .  
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with 50 g. of powdered stannous chloride dihydrate and 
hydrogen chloride in the described manlier. After reduc- 
tion, the material was poured into 1500 cc. of ice-water, 
kept cold for several hours, and the brown, crystalline 

TABLE 17 
h iTISPASMOD1C ACTIVITY 

Average max. effective dilution 
11 Acetylcholine Barium chloride 

a-CdH3S-CR(OH)COOCH?CH2N( CSH5’12’HCl 
Methyl 1 ,OI)f),00V Inactive 
p-Xenyl 1,000,000 f300,OOO 
a-Saphthyl 2cr,i~o,000 500,000 
iJhenyl iiO,Ci00,000 200,000 
Cyclohes yl 80,000,000 500,000 

CK-C,H~S-CRHCOOCH~CH~N( C2Hj!2*HCl 
p-Xenyl 1,000,000 200,000 
ci-Thienyl’ 4,000,000 200,000 
Phenyl 5,000,000 400,000 

cy-CiHaS-CR(OH) COOCHsCH2XCsHio’HCl 
cr-Xdphthyl 4,000,000 400,000 
Pheuyl 20,000,~00 400,000 
Cyclohexyl 70,000,000 200,000 

01- Naphthyl 3,000,000 400,(w)u 
Phenyl“ 4,000,000 200,000 
(X-Thieriyl lO,f)00,0OlJ 200,01)0 

a-CaH3S-CRHCOOCH2CH?SCjHm.HCl 

n-C4H3S-CR(011 iCH2CH2CH2N (C2H:’;.IICl 
Phenyl .TU,( )I)O,DOO 2(JO,i#l) 
Cyclohexyl 80,i)OI.,,OOO 1,000,000 

u - ~ , ~ a ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ * ~ ~ ~ ~ ( ~ z ~ ~ s  ) r , ~ C l  
01- Nap h thy1 1 ,000,( IUO 200,IK)O 
a-Thienyl 5,Ot t0,OOO 200,000 
Benzyl” 20,U00,000 100,000 
Atropine <50,000,00tO , .  . 
Trasentin4jIi :3,000,00i)c ~00,000 
Trasentin 1 ,OOO,0~JO 200,000 
Papaverine . .  , 200,000 

‘5 Hydrobromide. Methobromide. c Since a sample 
of trasentin-6H was not available for test purposes, this 
value was taken from the literature. The activity of all 
of the other commercial antispasmodics was determined 
under the same conditions employed in the examination of 
the thicnyl compounds. 

product filtered. It was dissolved in 200 cc. of 10% 
sodium bicarbonate solution, treated with Norite a t  room 
temperature, filtered and the filtrate extracted with ether 
in order to remove colored impurities. The cold, aqueous 
solution was acidified with 1 : 1 hydrochloric acid and, after 
5everal hours in an ice-bath, the brown product was fil- 
tered The material was dissolved again in bicarbonate 
solution, treated with Norite, filtered and the product 
precipitated with acid. It was then dissolved in the mini- 
nium amount of acetic acid required for solution. The 
solution was stirred with 4 g. of Norite for an hour, then 
filtered, whereupon a light yellow filtrate was obtained. 
Enough water was added to produce a turbidity, and the 
mixture cooled in a refrigerator for a day. The dithienyl- 
acetic acid separated in the form of large, glistening, color- 
less crystals; yield 12 g.; m. p. 91-94’. 

r-Diethyhminopropy1 Phenyl-a-thienylbydroxyace~te 
Hydrochloride.-The general procedure employed for the 
preparation of the ester salts is illustrated in the case of 
this compound. 

A mixture of 3.4 g. of phenyl-a-thienylhydroxyacetic 
acid, 2.2 g. of y-diethylaminopropyl chloride and 50 cc. of 
dry isopropyl alcohol was reffuxed for twelve hours. After 
100 cc. of absolute alcohol had been added to the cold mix- 
ture, it was treated with Norite at room temperature, fil- 
tered, and the Norite treatment repeated several times 
The solvents were removed under reduced pressure, and 
the residue rubbed under dry ether. The crude ester hy- 
drochloride (4.6 9.) was dissolved in a small amount of 
warm, absolute alcohol, the solution shaken and absolute 
ether added until further addition just failed to produce a 
permanent turbidity. The mixture was placed in a re- 
frigerator and, after some time, the ester salt separated in 
piire crystalline form. 

Methobromides were obtained in the manner described 
previously. 

Summary 
Twenty-eight basic-alkyl esters of substituted 

a-thienylhydroxyacetic, C4H3S-CR(OH)COOR’ 
and substituted a-thienylacetic acids, C4H3S- 
CRHCOOR’, have been prepared in which the 
substituents, R, were represented by such groups 
as methyl, cyclohexyl, benzyl, phenyl, p-xenyl, 
a-naphthyl and a-thienyl; the basic-alkyl groups, 
R’, were a-diethylaminoethyl, 0-morpholinoethyl, 
8-piperidinoethyl, y-diethylaminopropyl and y- 
dibutylaminopropyl. The antispasmodic activity 
of some of the esters was equal to, or exceeded, 
that of atropine. 
A:<% ARBOR, M ~ C H I C A Z  RECEIVED JULY 20. 1944 

(14) Blicke and Maxwell, THIS JOURNAL, 64, 430 (1942). 


