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V, R= CH3 
VI, R=CzHl 

Experimental 

2-Chloro-N-sulAnylethylamine (11.- To it stirred, ( w i l c t l  atrlu- 
I of redistilled ethanolaniine (til. 1 g., 1.0 Iriule), pyridiiie 
7 g., 3.0 moles), and chloroform (500 1111.) was added SOCl? 
7 g., 3.0 moles) in CHCI, (250 1111.) over a period of 2 hr. 

The dark, visc.ous mixture was stored overnight in a refrigerator 
:iiid then filtered t i l  reiriove :t srrrall aIiiouiit of imolubk iti:iteri:il. 
'I'he filtrate was divided i i i t ( i  ~ W ( J  eqii:tl par t s  :uid eac.11 pitrt W:LS 

c.xt,rarted with three 200-nil, portions of Ske 
cxtrac.1 s were cciriibinecl :tiid evaporated wider 
The red oil thus obiaiiied \?-:IS distilled i o  give 2 
.i0--63" ( 6  Inm.'l. 

5, 10.9; 8, 25.1. 
3-Chloro-N-sulAn~lpropylamine (I[).--Starting with 75. I g. 

( 1.0 mole) of 2-amino-l-propano1, the above procedure gave 
84.2 g. (605) ,  t1.p. 50-62' (4 iiim.), Redistillat,ion gave 67.1 g.  
(48$) of 11, h.p. 6--6:3' (4 mix 

1, 9 . 6 7 :  P, 23.4. 

. 4 , l U l .  Calcd. for ~ 3 d i $ c l x o S :  s, 11.1;: s, 25.5;;. Follrrd: 

. I d .  C:II(YI. for CaHKYNO S .  10.04; S, 22.97. Fourid: 

2-Chloro-N-sulfinylpropylamine (111):- -Starting with 75.1 g. 
a )  of l - : i t i i i i i ~ i - 2 - ~ ) r ~ i i ~ ) : ~ i i i ~ l ,  i t i c  :i\iovt: pro(wluut. ~;tvc' 30 
of I l l ,  I ) + .  14 4( i0  f 2  l 1 i l l l .  1 
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Anal. Calcd. for CaHcClNOS: S, 22.07. Found: H, 33.0. 
2- Chloro- 1,l -dimethyl-N-sulfinylethylamine (IV ) .-Starting 

Kith 45 g. (0.5 mole) of 2-amino-2-methyl-l-propano1, the above 
procedure gave 19 g. (25y0) of IT, b.p. 42-43' ( 2  mm.). 

Anal. Calcd. for C4HsClSOS: S, 20.9. Found: S, 20.9. 
Cyclic Sulfite Ester of 2-Methyl-2-sulfinylamino-l,3-propane- 

diol (V).-Starting with 52.5 g. (0.5 mole) of 2-amino-2-methyl- 
1,3-propanediol, the above procedure gave after two distillations 
25 g. ( i 5 % )  of T, b.p. 65-760 (2 mm.).- 

Anal .  Calcd. for C A H ~ N O ~ S ~ :  S, 32.5. Found: S, 32.5, 
Cyclic Sulfite Ester of 2-Ethyl-2-sulfinylamino-1,3-propanediol 

(VI).-Stixting with 50 g. (0.42 mole) of 2-amino-2-ethyl-1,3- 
propanediol, the above procedure gave after two distillations 
35 g. (39%) of VI,  b.p. 82-85' (2 mm.). 

Anal. Calcd. for CjH,NO&: S, 30.4. Found: S, 30.5. 

Anticholinergic Agents. Esters of 4-Dialkyl- (or 
4-Polyrnethylene-) amino-2-butynols 

1 ~ O B E R l  F. I\IAJE\vSKI, K E U h E T H  s. C4MPBELL, 
l lOBERT C O \  IEU'GTOS, S P A N L E Y  UYKSTRA, A h D  JACK c .  8 I M M S  

Jlead Johnson Research Center, EvansLille, Indiana 41721 

Receaved .April 5, 1965 

During the study of a series of diphenylacetate, ben- 
zilate, and related esters of S,X-disubstituted 4-amino- 
2-butynyl alcohols1 in this laboratory which mere found 
to have potentially useful anticholinergic activities, 
the preparation and some biological properties of the 
dipheiiylacetates and some of the benzilates were re- 
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Yield, 
K? Method Yo 

X(CH3)z la 58 
CsHioXC .Id 35 
N(CHa)2 .i6 43 
C4HaK' C(a) 11 
CsHloSe C(a) 35 
CaHisSe C(a) 42 
CaHioNC C(a) 31 
CsHioN' B' 26 
N(CHI)Z Bk 27 
CsHioNC B' 57 
CaHsKO' B' 39 
CsHiuN' Bk 40 
CaHsSOL BZ 30 
CsHioK' B' 68 
CaHioKC €3' 43 
K ( C ~ H K ) ~  Bk 21 

CsHioNC Bz 28  
D O  

N(CzHs)? Bk 59 

C'aH,oY C(a) 39 

R Heated renctiori mixtiire 011 steaiii bath 06 hr. 

Initially, the Alannich reaction was employed 
(method A) in our preparation of 4-aniino-2-butynyl 
esters. The intermediate propargyl esters were readily 
obtained by the usual esterification procedures, and 
these esters were treated with paraformaldehyde and 
a secondary amine according to the procedure of Jones, 
et aL4 

Most of the esters, however, were synthesized more 
corivenieritly (B) through a base-catalyzed ester-alcohol 
interchange involving the 4-amino-2-butynyl alcohols 
and various methyl esters. h few of them were also 
prepared (Ca) by the treatment of the aminobutynyl 
alcohols with the appropriate acid chlorides. Esteri- 
fication of two of the aniinobutynyl alcohols with a- 
chlorodiphenylacetyl chloride followed by treatment 
with ethanol furnished two a-ethoxydiphenylacetate 
esters (Cb). 

Another procedure (D), employed specifically for the 
preparation of kilogram quantities of 4-diethylaniino-2- 
butynyl phenylcyclohexylglycolate hydrochloride (19) 
for clinical study, involved a base-catalyzed ester- 
ester transesterification of methyl phenylcyclohexyl- 
glycolate and 4-diethylamino-2-butynyl acetate. 

The principle pharmacologic properties exhibited by 
the compounds listed in Tables I and I1 were smooth 
muscle depressant, local anesthetic, and/or anticholiner- 
gic actions. 4-Piperidino-2-butynyl a-methyliiiercap- 
todiphenylacetate hydrochloride (23) was found to have 
local anesthetic activity equivalent to lidocaine hydro- 

TABLE I 
R1COOCI-I&-CCHzRz. HC1 

X p . ,  O C .  Formula 
153-154* CiaHiiSOa.HC1 
156 5-157 gb CnHziKOa.HC1 
152-153* CisHziNOs' HCl 
171 5-173 50  CiaH2aSOa'HCl 
186 5-187 5d.g CisHiaNOs ' HCl 
171-173h CiaHisNOzCl.HC1 
171 5-173 5* CieHisX0zCl.HCI 
100 0-102 51 CiaHzoNzOz 
165 5-168 gh C17Hi7NOz.HCl 
189 5-191 5* CmHziNOz.HC1 
194-197d.m CieHisSOa ' HC1 
160-163h CmS2iKOz. HC1 
199-201 gh  C I P H I S N O I . H C ~  
161 5-166 5" CzzHz3SOz.HCl 
172-173h C2aHzaXOz. HC1 
143-144h C22H23NOz' HCI 

Carbon, % Hydrogen, R Chloride, % Kitrogen, 
Calcd. Found Crtlcd. Found Calcd. Found Calcd. Found 
59.26 59.94 6 .39  6 .56  1 2 . 5 2  12.45 4.94 4 .95  
83 07 63.30  6 .85  6 .78  10 .95  10 .85  4.33 4.27 
55.89 55.94 6.46 6.86 10.31 10.50 4 . 0 7  4.10 
58.46 58.60 6.54 6 .65  9 . 5 9  9 . 9 4  3 . 7 9  3 . 5 6  
59.44 59.71 6 . 8 4  6 . 8 4  9.24 9 . 2 1  3 .65  3 .46  
58.50 58.48 5.84 6 .05  4.27 4.20 
58.50 58 .30  5 . 8 4  6 . 0 1  4.27 4 . 2 9  
70 .56  70 .93  7 .40  7.08 10 29 10.15 
67.25 66 .98  5.97 6 . 2 1  4 . 6 1  4 . 4 3  
69.86 70 .36  6 .46  6.57 4 . 0 7  3 .84  
66.00 65.70 5 .83  5 .82  4 05 3 .64  
69 86 69.89 6.46 6 .06  10 33 10.06 4 . 0 7  4 .08  
66 .00  66.26 5.84 6 . 0 4  10.25 10 .00  4 . 0 5  4.49 
71 .44  71 .11  6 . 5 5  6 .61  3 .79  3 . 7 8  
72 .33  7 2 . 0 7  6 . 3 3  6 . 1 8  3 . 6 6  3.47 

9 .58  9 . 1 0  

170-171.5'L CuHwKOz.HC1 72.78 73.09 6 . 6 2  6 . i 3  3 .54  3 . 6 2  

81.5-83.5* CmHgaN0aQ.HCI 60.98 61 .39  6.14 6 . 8 6  9 .00  8 . 6 9  3 . 5 6  3 .70  

125-12Sh C~zHaiNOa.HC1 67 06 66 88 8 19 8 25 9 00 8 68 3 56 3 .50  

156 5-1.58 5" C x H e s S O ~  HC1 72.8Y 72.51 7 . 3 4  6 . 9 4  3 .40  3 . 1 7  

b llecrvstallized froni uropaiiol. C5H& = piperidine. Heated reaction mixture ~. _ _  
oti steam bath 120 hr. g Recrystallized from ethyl acetate. 
'b  Recrystallized from ethyl acetate-ethanol. j Free base melting point; recrystallized from 
ethanol-petroleum ether. k Used sodium metal catalyst. 1 CdHsNO = morpholino. m Recrystallized from ethanol. Recrystal- 
lized from benzene. 

8 Heated reaction niistiire on steam bath 85 hr. f C4H8N = pyrrolidino. 
i Used sodium methoxide catalyst. 

ported elsewhere by Dahlbom, et d 2 v 3  We wish to  
report' the preparation of ot,her novel acetylenic amino 
esters listed in Tables I and 11. 

chloride when tested by instillation in the rabbit eye 
and by infiltration in guinea pig skin. This compound 
was also similar t'o lidocaine hydrochloride in a well- 
known test5 allowing quant'itat,ive appraisal of irritancy. 

(1) K. N.  Campbell and R. F. M a j e w k i ,  U. S. Patent 3,176,019 (1965). 
( 2 )  R. Dahlbom and R.  Mollberg, Acta Chem. Stand., 17, 916 (1Y63). 
( 3 )  R.  L)ahlbom, B. Hansson, and R. lIollberg,  ibid., 17, 2354 (1963). (4) E. K. H. Junes, I. hlarsaak, arid H. Bader, J .  Ciiem. Sw., 18TS (2Y4i). 


