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Anal. Calod. for C3H6C1N0S: S, 22.97. Found: S, 23.0. 
2- Chloro-1,1 -dimethyl-N-sulfinylethylamirte (IV).—Starting 

»vith 45 g. (0.5 mole) of 2-amino-2-methyl-l-propanol, the above 
procedure gave 19 g. (25%) of IV, b.p. 42-43° (2 mm.). 

Anal. Calcd. for C4H6C1N0S: S, 20.9. Found: S, 20.9. 
Cyclic Sulfite Ester of 2-Methyl-2-suIflnylamino-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. (257c) of V, b.p. 65-70° (2 mm.). 

Anal. Calcd. for C4H7N04S2: S, 32.5. Found: S, 32.5. 
Cyclic Sulfite Ester of 2-Ethyl-2-suIfinyIamino-l,3-propanediol 

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

Anal. Calcd. for C5H9N04S2: S, 30.4. Found: S, 30.5. 
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During the study of a series of diphenylacetate, ben-
zilate, and related esters of N,N-disubstituted 4-amino-
2-butynyl alcohols1 in this laboratory which were found 
to have potentially useful anticholinergic activities, 
the preparation and some biological properties of the 
diphenylacetates and some of the benzilates were re

ported elsewhere by Dahlbom, et al.2'z We wish to 
report the preparation of other novel acetylenic amino 
esters listed in Tables I and II. 

(1) K. N. Campbell and R. F. Majewski, U. S. Patent 3,176,019 (1965). 
(2) R. Dahlbom and R. Mollberg, Acta Chem. Scand.. 17, 916 (1963). 
(3) R. Dahlbom, B. Hansson, and R. Mollberg, ibid., 17, 2354 (1963). 

Initially, the Mannich reaction was employed 
(method A) in our preparation of 4-amino-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, 
etal.i 

Most of the esters, however, were synthesized more 
conveniently (B) through a base-catalyzed ester-alcohol 
interchange involving the 4-amino-2-butynyl alcohols 
and various methyl esters. A 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 aminobutynyl 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-diethylamino-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 II were smooth 
muscle depressant, local anesthetic, and/or anticholiner
gic actions. 4-Piperidino-2-butynyl a-methylmercap-
todiphenylacetate hydrochloride (23) was found to have 
local anesthetic activity equivalent to lidocaine hydro

chloride when tested by instillation in the rabbit eye 
and by infiltration in guinea pig skin. This compound 
was also similar to lidocaine hydrochloride in a well-
known test6 allowing quantitative appraisal of irritancy. 

(4) K. R. H. Jones, I. Marszak, and H. Bader, J. Chem. Sue., 157S (2947). 

TABLE I 

RiCOOCHafeCCHaRs • HC1 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

18 

Ri 
4-CH3OC6H4 
4-CHiOC6H4 

3,4,5-(CH30)3C«H2 

3,4,5-(CH30)3CeH2 

3,4,5-(CH80)3C6H2 
4-ClC6H4 

2-ClCeH4 
4-NH2C6H* 
1-Xaphthyl 
1-Naphthyl 
1-Xaphthyl 
2-Naphthyl 
2-Naphthyl 
4,4'-Biphenyl 
9-Fluorenyl 
9-Fluorenyl 

17 2-Phenyl-2-styryl 

Q-foH 
CA 

19 / s \ — C — O H 

CsH5 

X(CHi)s 

CtHwN" 
NtCHi): 
C.HsN' 
CsHioNc 

CtHuX" 
CsHioN' 
CsHioN" 
N(CH3)2 
CsHioN" 
CiHsNO* 
C5HioNc 

C^HsNO' 
CBHION" 

CBHIONC 

N(C2HS)2 

CsHioN6 

N(CsH.)3 

N(CsHi)j 

Yield, 
Method % 

A" 58 
Ad 35 
A" 
C(a) 
C(a) 
C(a) 
C(a) 
B« 
Bfc 

B* 

B* 
B* 
B ' 
B* 
B* 
D 
B*' 

43 
11 
35 
42 
31 
26 
27 
57 
39 
40 
30 
68 
43 
21 
0 
28 

M.p., °C. 
153-1546 

156.5-157.56 

152-1536 

171.5-173.5" 
185.5-187.5d 
171-173'' 
171.5-173.o* 
100.0-102.5' 
165.5-168.5'' 
189.5-191.oh 

194-197d.m 

160-163'' 
199-201 .5'' 
161.5-166.5'' 
172-173'' 
143-144'' 

170-171.5'' 

59 81. 5-83 . 5" 

60 125-128'' 

Formula 
C U H I T X O . - H C I 

CnHsiXOj-HCl 
CuH2iNOs-HCl 
C H H M N O . - H C I 

»CnH2jNO«-HCl 
C U H U N O J C I - H C I 

CieHiiNOsCl-HCl 
C U H M N J O J 

CnHnNOi-HCl 
C!oH2iN02-HCl 
CuHnXOi-HCl 
CsoXaiXOs-HCl 
CuHnNOi-HCl 
CsaHsiNOs-HCl 
C M H I I N O I - H C I 

C2»H23N02-HC1 

CaHaNOs-HCl 

C2oH23N03S-HCl 

C22H3lN03-HCl 

Carbon, % 
Calcd. Found 
59.26 
63.07 
55.89 
58.46 
59.44 
58.50 
58.50 
70.56 
67.25 
69.86 
66.00 
69.86 
66.00 
71.44 
72.33 

60. 

59.94 
63.30 
55.94 
58.60 
59.71 
58.48 
58.30 
70.93 
66.98 
70.36 
65.70 
69.89 
66.26 
71.11 
72.07 

Hydrogen, % 
Calcd. Found 
6.39 6.56 
6.85 6.78 
6.46 
6.54 
6.84 
5.84 
5.84 
7.40 
5.97 
6.46 
5.83 
6.46 
5.84 
6.55 
6.33 

Chloride, % Nitrogen, % 
Calcd. Found Calcd. Found 

67.06 66.88 

6.86 
6.65 
6.84 
6.05 
6.01 
7.08 
6.21 
6.57 
5.82 
6.06 
6.04 
6.61 
6.18 

12.52 
10.95 
10.31 
9.59 
9.24 

10.33 
10.25 

6.62 6.73 

61.39 6.14 6. 

12.45 
10.85 
10.50 
9.94 
9.21 

4.94 
4.33 
4.07 
3.79 
3.65 
4.27 
4.27 

4.95 
4.27 
4.10 
3.56 
3.46 
4.20 
4.29 

10.29 10.15 

10.06 
10.00 

9.10 

4.61 
4.07 
4.05 
4.07 
4.05 
3.79 
3.66 

4.43 
3.84 
3.64 

9.00 

3.54 3.62 

.69 3.56 3.70 

.19 8.25 9.00 8.68 3.56 3.50 

20 (CnHaCHshCH CsHioX" C(a) 39 156.5-158.5" CsiHsuN'Os. HC1 

" Heated reaction mixture on steam bath 06 hr. b Recrystallized from propanol. 
on steam bath 120 hr. " Heated reaction mixture on steam bath 85 hr. ! C4HgN = 
'' Recrystallized from ethyl acetate-ethanol. ' Used sodium methoxide catalyst. 
ethanol-petroleum ether. 
lized from benzene. 

72.89 72.51 7.34 6.94 3.40 3.17 

' C5H10N = piperidino. d Heated reaction mixture 
= pyrrolidino. ' Recrystallized from ethyl acetate. 

' Free base melting point; recrystallized from 
* Used sodium metal catalyst. ' CiHsNO = morpholino. m Recrystallized from ethanol. " Recrystal-
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TABLE II 

(Cr,H5)C(Ui)CJC)OCH::(J^CCH2lt,-U('l 
I 'arli 

f o r m u l a < 'ttSc.'i. 

C ^ I T T N O O S - H C I GO. 07 

('23HaNT(),S'H(:i ' (Hi.40 
CMH27XOaiS'HCl (17 ():', 
CaH^NOsS-HCl ti:i. '.>:; 
C.JT-NCVHCl tio.i; I 
C-H 2 5N0S 'HC1 (is. 12 
t 'aITaN() s-H(. ' l 70.15 

" Used sodium methoxide catalyst. ' Recr\>talliy.ed from ethyl acelale-ethauol. C|H, 
isopropyl alcohol. ' Anal. Calcd.: CI, 8.52. Found: CI, S.43. •' C,-,HK,X = piperidino. 
leum ether. * C4HsXO = morpholino. • Used sodium metal catalyst. 

No. 

21 
22 
2M 
24 
25 
26 
27 

H i 

SCH;, 
SCH;, 
SCH:, 
SCH3 

OCH3 

OCHoCH.., 
OCH,CH3 

It: 

N(C:2HS), 
C4HsX

e 

C5H10N' 
C4HSN(/' 
C5H10N' 

N(CH:1)o 
C 5H 1 0V 

Method 

B" 
B" 
B" 
B 
B' 
C(b! 
C(b) 

Yield, 

:io 
M7 
;;;) 
15 

r>s 
24 
:i2 

M.p., "C. 

I40-14S'' 
154-150'' 

171.5-17.T' 
171 - j ; : i . 0 

170.5-1726 

IOO.5-I6S.0' 
17:1.5-175''' 

tound 

00.45 
00.37 
00. SO 
G:s.oy 
00.71 
OS. 00 
00.60 

P.v 

Hydro. 
Calcd. 

0.75 
0 :>1 
0.50 
0.07 
OS). 
0.75 
7.07 

rrolidim 

Nitrogen 

6.51 
6.5:) 
0.02 
0,00 
7.04 
0. S2 : 

N — pyrrolidiuo. d Recry 
:' Kecrvstallized from ethvl 

!. 24 
; . : ; o 
1 oi 
i.27 

tallizei 
ace ta te -

bound 

;;.:>o 
:'» 12 
2.70 
:s .o:i 

1 from 
petro-

4-Diethylamino-2-butynyl phenylcyclohexylglycolate 
hydrochloride (19) was found to possess about 10% of 
the activity of atropine on several types of extravascular 
smooth muscle plus strong papaverine-like action. 
A comprehensive study of the pharmacological proper-
tics of this compound by Lish, et a?./ will be published 
shortly. 

Experimental7 

4-Dialkyl- (or 4-Polymethylene-) amino-2-butynols were pre
pared from 4-chloro-2-butynol and the corresponding secondary 
amines as previously described for 4-morpholino-2-butynol.s The 
following known 2-butynols were prepared: 4-dimethylamino-,9-111 

4-diethylamino-,u 4-pyrrolidino-,2 4-piperidino-,2 and 4-morpho-
lino-.8 

General Procedures for the Preparation of Esters of 4-Dialkyl-
(or 4-Polymethylene-) amino-2-butynols. A. Mannich Reaction. 
—This procedure is analogous to that described by Jones, 
et alA Various aromatic esters of propargyl alcohol were em
ployed and the products were isolated as the hydrochloride salts. 
The solvents used for the recrystallizatioii of the hydrochlorides 
obtained by this and the subsequent methods are available from 
Tables I and I I . 

B. Ester-Alcohol Interchange.—Equivalent amounts of the 
methyl ester (0.035 mole) and the appropriate 4-amino-2-butyuol 
were dissolved in 50 ml. of heptane and about 0.2 g. of sodium 
methoxide (or 0.2 g. of sodium metal) catalyst was added. The 
reaction mixture was stirred and allowed to reflux, and the 
heptane-methanol azeotrope was collected and measured in a 
Dean-Stark trap to determine the extent of reaction. The 
reaction mixture was cooled in an ice bath and washed with 
water. The heptane solution was washed with 2 X HC1 and the 
acidic extract was neutralized with 2 X XaOH. The oily free 
base was dissolved in ether, and the resultant solution was dried 
(AIgS04) and treated with HC1 to precipitate the hydrochloride 
salt. 

C. Esteriflcation with an Acid Chloride, (a).- To a stirred 
solution of acid chloride (0.074 mole), triethylamine (22.0 g., 
0.37 mole), and 70 nil. of benzene was added, dropwise, the 
appropriate 4-aniino-2-butynol (0.07 mole) dissolved in 25 ml. of 
benzene. The reaction mixture was heated on a steam bath for 
3 hr. and poured onto crushed ice and water. The organic 
layer was separated, washed with water, and extracted with 
several 5-ml. portions of 2 A" HC1 to remove excess triethylamine 
(Ihe extracts were made basic to determine if insoluble product 
was being extracted). Additional extractions with 2 JY HC1 were 
carried out and the extracts were combined, cooled in an ice 

(5) J. O. lloppe, E. ]',. Alexander, and L. ('. Miller, ./. Am. I'harm. Asm,.. 
Sri. l-;d., 39, 117 (1050). 

(fi) P. M. Lish, J. A. LaBuddc, 10. I,. Peters, and S. 1. Robhins, Arch, 
iuler/i. pftarmacodyuam., in press. 

(7) Melting points are uncorrected. 
(8) J. II. Biel. E. P. Sprengeler, and H. L. Friedman, ./. Am. Chem. Sac. 

79, l)18d (1957). 
(II) M. Olomucki, Compl. rend., 237, 1112 (195:S). 
(10) I. Marszak, A. Marszak-Fleury, It. Epszfein, ,1. P. Guermonl, ,1 

.larol,, and (i. Montezin, Mem. serr. rhim. eta! (Paris i, 36, II 1 (1951 ). 
i l l ) .1. ColoiiKcand (!. Poilane, Bull. ».»•. rhim. Frma-e, 502 fill.in:. 

bath, and neutralized with 2 A" NaOH. The oil which separated 
was taken up in ether, and the ether solution w;as dried (MgS04) . 
The solution was treated with dry HC1 to precipitate the hydro
chloride salt. 

(b).—Equivalent amounts of 2,2-diphenyl-2-chloroacetyl chlo
ride (0.043 mole) and the appropriate 4-amino-2-butynol were 
mixed and heated at 100-105° for 25 min., then at 70° for 30 
min., and the resultant brown viscous oil was washed thoroughly 
with anhydrous ether and dissolved in 100 ml. of anhydrous 
ethanol. The ethanolic solution was allowed to reflux for 25 hr. 
with 5 g. of NaaCOn. The reaction mixture was cooled, filtered, 
and neutralized with 2 .V XaOH, and most of the ethanol was 
removed under reduced pressure. The remaining aqueous mix
ture was extracted with ether and the extract was dried (MgS04). 
Hydrogen chloride was passed into the ether solution to precipi
tate the hydrochloride salt. 

D. Ester-Ester Interchange.—Equivalent amounts (0.25 
mole) of 4-diethylamino-2-but.ynyl acetate and the methyl ester 
of the appropriate carboxylic acid were dissolved in 400 ml. of 
heptane and 1.25 g. of sodium methoxide was added. The mix-
lure was stirred and heated, and a solution of heptane and methyl 
acetate was slowly distilled from the reaction vessel over a period 
of about 1 hr. The reaction mixture was cooled, washed thor
oughly with water, and extracted with 2 A' NaOH, and the oily 
base was taken up in ether. The ether solution was dried (MgSO () 
and treated with HC1 to precipitate an oily hydrochloride salt 
which solidified on cooling. 
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A number of organic compounds which possess the 
triarylethylene structure have been shown to possess 
marked effect on the reproductive system.2'3 In a 
search for new antifertility agents, the 2,3-diphenyl-

(1) (a) This investigation was supported by a grant from the. Ford Founda
tion, (b) Division of Endocrinology. 

(2) (a) L. J. Lerner, F. J. Holthaus, Jr., and C. E. Thompson, Kndorri-
iiuloaji, 63, 293 (1958); (b) I,. V. Miquel, Tetrahedron, 8, 205 (1960); (ci 
II. II. Fox, J. T. Ghas, IF b. bee, and A. l'.oris, J. Med. Chem., 7, 696, 790 
(1964;. 

::\\ 1). bednicer, J. ('. Babcuck, S. V. Lystir, J. (*. Slucki, and CI. V . 
Duncan, Chem. I ltd. (London), 209S (1961). 


