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taken to dryness under vacuum on a steam bath. The residue was crystallized 
from ethanol to give 6.7 g. (62.5%) of 3-methyl-5-ethyl-6-phenyl-»ieZa-thiazane-
2,4-dione, m.p. 99-100°. 

Anal. Calcd. for Ci,HuN02S: C, 62.62; H, 6.07; X, 5.62. Found: C, 63.33; 
H, 6.33; N, 5.28. 

Action of Hydrogen Peroxide on the Dione.—A mixture of 10.0 g. (0.043 mole) 
of the dione, 100 ml. of glacial acetic acid and 15 ml. of 30% hydrogen peroxide 
was stirred for 19 hr. at room temperature. All of the solvents were then re
moved under vacuum while heating on a steam bath. A glassy residue was 
obtained which when rofluxed with chloroform gave a white solid. The chloro
form solution was cooled and filtered to give 9.6 g. (88% yield) of 2-ethyl-3-
phenyl-3-sulfopropionamide monohydrate. The product was very soluble in 
water forming strongly acidic solutions. A portion was crystallized from ethanol 
and chloroform to give an analytically pure sample, m.p. 201-203°. 

Anal. Calcd. for C„H ! 7X0 5S: C, 47.98; H, 6.22; N, 5.09; S, 11.64. Found: 
C, 48.08; H, 5.79; N, 5.06; S, 11.44. 
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The preparation of some haloethynyl analogs of acetylenic amines and their 
pharmacological evaluation in hypertensive rats is reported. The bromo analogs 
are more potent than the corresponding chloro compounds. The most potent 
compound in this series is 3-£-butylamino-3-methyl-l-bromo-l-butyne hydro
chloride, and this material is about as potent as the nonhalogenated analog 
(XVI). 

The availability of a large number of acetylenic amines by the 
Hennion synthesis1'2,3 and the antihypertensive activity4 of some of 
these amines prompted us to prepare the haloethynyl derivatives of 
selected members of these series. 

Since the reaction of the aminoacetylenes with N-bromosuccinimide 
(used to prepare l-bromo-3-<-butylamino-3-methyl-l-butyne) proved 

(1) G. F. Hennion and R. S. Hanzel, J. Am. Chem. Soc, 82, 4908 (1960). 
(2) N. R. Easton, R. D. Dillard, W. J. Doran, M. Livezey, and D. E. Morrison, J. Org. Chem., 

26, 3772 (1901). 
(3) C. Ainsworth and N. R. Easton, ibid., 26, 3770 (1901). 
(4) N. R. Easton, Abstracts 46-0, Am. Chem, Soc. National Meeting, New York, N. Y., 

September, 1960, 
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to be of limited applicability, the more general method of treating 
the sodium salt of the acetylene with the appropriate p-toluenesul-
fonyl halide6 was used to obtain the other haloethynyl derivatives. 
In the preparation of the haloethynyl derivative of the N-/?-hydroxy-
ethyl compound, it was necessary to protect the hydroxyl group by 
conversion to the tetrahydropyranyl derivative. 

The compounds were tested in renal hypertensive rats prepared 
by the procedure described by Kempf and Page.6 Systolic blood 
pressure was determined by the microphonic manometric method of 
Friedman and Freed.7 Following the control blood pressure de
termination the compounds were administered by mouth to groups of 
three rats. Blood pressure readings were recorded hourly for 7 hr. 
The results are reported in the table as the average percentage change 
in blood pressure from control over the 7 hr. observation period. 
Each figure represents the mean change in blood pressure for three 
animals. 

In general, the bromo derivatives were more potent hypotensive 
agents than the corresponding chloro compounds. For example, X 
was more potent than V. The 2-butyl group on the nitrogen appears 
to promote activity, and methyl groups for the R1, R2 seem to be most 
advantageous. 

Compound IV is of interest since it appears to show a hypertensive 
effect. 

Experimental8 

3-(i-Butylamino)-l-chloro-3-methyl-l-butyne Hydrochloride (I).—A suspen
sion of sodamide was prepared by adding 2.5 g. (0.11 g.-at.) of sodium to about 
300 ml. of liquid ammonia (to which a small amount of ferric nitrate had been 
added). One-tenth of a mole, 13.9 g., of 3-(i-Butylamino)-3-methyl-l-butyne 
was added dropwise and the solution was stirred for 1 hr. Dry ether (250 ml.) 
was added, and the mixture was warmed to drive out the ammonia and then 
heated under reflux for 1 hr. A solution of 20 g. (0.105 mole) of p-toluene-
sulfonyl chloride in 150 ml. of dry ether was then added over a 5 min. period. 
The mixture was stirred and refluxed for 2 hr., then allowed to stand overnight. 
After cautiously adding 200 ml. of water, the ether layer was separated, dried with 
potassium carbonate and concentrated under reduced pressure. The concen
trate was distilled to yield 9.5 g. of crude product, b.p. 45-50° (9 mm.). It was 
redistilled to give 7.0 g. of an oil, b.p. 55° (10 mm.), n2

D
B 1.4510. The hydro

chloride salt was prepared by adding excess ethanolic hydrogen chloride to an 

(5) R. Truchet, Ann. Chim., 16, 334 (1931). 
(6) G. F. Kempf and I. H. Page, J. Lab. and Clin. Med., 27, 1192 (1942). 
(7) M. Friedman and S. C. Freed, Proc. Soc. Exptl. Biol. Med., 70, 670 (1949). 
(8) The melting points were determined with a Fisher-Johns assembly and are reported as 

read. 
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TABLE I 

AMINO ACETYLEXIC HALIDE HYDROCHLORIDES 

R lR2C( NR»R<)C=CX • HC1 

C o m p o u 

I 
11 
I I I 
IV 
V 
VI 
V I I 
V I I I 
I X 
X 
X I 
X I I 
X I I I 
X I V 
X V 

xvr 
C o m 
p o u n d 

I 
I I 
I I I 
IV 
V 
VI 
V I I 
V I I I 
I X 
X 
X I 
X I I 
X I I I 
X I V 
X V 
X V I C 

nd R i 

CHa 
CHa 
CHa 
CHa 
CHa 

R 2 

CHa 
CHa 
i-CaH; 
n - C . H 
CHa 

— (CH2)s— 
— ( C H O t — 

CHa 
CHs 
CHa 
CHa 
1-C1H7 
CHa 

CHa 
CHa 
CHa 
CHa 
i-CaH; 
CHa 

—(CHiOs— 
- ( C H . ) i -

CHa 

F o r m u l a 

C9H17CT2N 
C10H19CI2N 
CioHi .ChX 

CisHasChX 
CioHnClsX 
CioHiTCliN" 
CnHs iCl iN 
C s H n C k N O 
C . H n B r C I N 
CioHnBrClK 
CsHisBrCIN 
C s H n B r C I N 
CsHisBrCIN 
CioHnBrClX 
CisHsiBrCIN 

CHa 

Cal 

5 1 . 

-

— 

-

42 . 
f 44 . 

39 . 
42 
39 

' 4 5 . 
4 8 . 

9 

Ci 
led. 

43 

-

-
-
45 
70 
94 

.45 

.94 
04 
91 

R:i 

f-C(H9 

1-CsHu 
i -CaH 7 

t-CiHn 
i -C.Hs 
C2Ha 
(-C4H9 
C H i C H s O H 
(-C1H9 
f-C4H9 

i-CaHT 

H 
CHa 
C2Hs 
( -CiHi 
i -C iHi 

arbon 
F o u n d 

5 1 . 9 3 

— 
._ 

— 
_. 
— 
— 
— 

4 2 . 3 8 
4 4 . 7 8 
3 9 . 9 7 
4 2 . 6 0 
4 0 . 6 2 
4 5 . 5 6 
4 9 . 0 6 

R'< 

H 
H 
H 
H 
CHa 
H 
H 
C .Hi 
H 
CHa 
H 
H 
C2H5 
H 
H 
H 

X 

CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
B r 
Br 
Br 
Br 
Br 
Br 
Br 
H 

H y d r o g e n 
Calcd . F o u n d 

8 

— 

6 
7 
6 
6 
6 
6 
7 . 

.16 8. 

_ 
_ 

...» 

_ 
_ 
.73 6 
.13 7. 
.28 6. 
.73 6 
. 28 6 
.43 6 
18 7 . 

14 

--

_ 
— 

— 
74 
10 
50 

.62 

.15 
61 
32 

Yield 
J I . p . ° C . 

158-159 
123-124 
174-176 
122-124 
138-139 
210-212 
208-210 
102-105 
182-183 
208-210 
219-220 

225 
196-197 

248 
241-242 

Ni t rogen 
Calcd . F o u n d 

6 
6 
6 
5 
6 
6 
5 
6 

5 
5 
5 
5 
5 
4 

.67 6 . 4 1 

.25 5 .97 
25 5 .99 
55 5 .45 

.25 6 .20 

.31 6 .20 

.60 5 .80 

.20 6 .06 

_ _ 
.22 5 .28 
. 82 5 . 54 
.50 5 .62 
. 82 5 . 53 
.25 5 .10 
75 4 . 8 1 

•'C 

29 
23 
33 
11 
13 
16 
40 
27 
11 
33 
33 
12 
49 
16 
52 

Ca: 

31 
31 
28 
31 
15 
28 
31 

-

Ant ibyper -
tens ive 
a c t i v i t y 

Blood 
pressure 
c h a n g e 0 / 

dose, 
m g . / k g . 

8 . 6 / 4 0 
0 / 2 0 
0 / 2 0 

4 - 8 . 8 / 2 0 
+ 3 / 2 0 

5 /20 
3 / 2 0 
0 / 2 0 

1 4 / 2 0 
8 . 4 / 2 0 

0 / 2 0 
0 / 2 0 
4 / 2 0 
5 /20 

7 . 7 / 2 0 
1 2 . 6 / 2 0 

Ch io r ine 
led. 

.63 

.63 

.11 
63 

.96 

.34 

.36 

._ 
-

-

_ 

F o u n d 

— 
31 .63 
31 .39 
2 8 . 3 1 
31 .82 
16 .22* 
2 8 . 1 9 
3 0 . 9 1 

— 
_ 

— 
— • 

— 

" The numerator is the average percentage drop over the seven-hour period. 
A plus indicates a rise in pressure. * Ionic chlorine only. c See reference (1). 

ether solution containing 4.0 g. of the base. The salt was collected and re-
crystallized from ethyl acetate; yield 3.5 g. 

3-(2-Hydroxydiethylamino)-3-methyl-l-butyne.—A solution of 30 g. (0.27 
mole) of 3-ethylamino-3-methyl-l-butyne, 15 g. (0.34 mole) of ethylene oxide, 
aud 500 ml. of ethanol was stirred at room temperature for 14 hr. and then re-
fluxed for 2 hr. After cooling, alcoholic hydrogen chloride (10%) was added until 
the mixture was acidic to litmus, and then all solvents were removed at reduced 
pressure. The residue was dissolved in water, made basic to litmus with 50% 
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sodium hydroxide solution and extracted with ether. The ether solution was 
separated, dried, and distilled. The residue was distilled at 89-90° (10 mm.) 
giving 9.5 g. of colorless oil, n2

D
s 1.4529. The hydrochloride was prepared and 

after crystallizing from ethyl acetate melted at 124-126°. 
Anal. Calcd. for C9H18C1N0: C, 56.38; H, 9.46; N, 7.31; CI, 18.50. Found: 

C, 56.23; H, 9.43; N, 7.27; CI, 19.15. 
3-Methyl-3- [2- (2-tetrahydropyranoxy) -diethylamino] -1 -butyne.—To a solu

tion of 38.1 g. (0.2 mole) of 3-(2-hydroxydiethylamino)-3-methyl-l-butyne hydro
chloride in 100 ml. of chloroform was added 40 ml. of dihydropyran and five drops 
of sulfuric acid. After stirring for 4 hr., 100 ml. of 20% sodium hydroxide solu
tion was added. The chloroform layer was separated, dried with anhydrous 
potassium carbonate and concentrated on a steam bath. The residue was dis
tilled, collecting 44.2 g. (92% yield) of product, b.p. 82° (1 mm.), re2

D
s 1.4652. 

Anal. Calcd. for Ci4H2bN02: X, 5.85. Found: N, 5.76. 
l-Chloro-3-(2-hydroxydiethylamino)-3-methyl-l-butyne Hydrochloride (VIII). 

—A suspension of sodamide in ca. 400 ml. of liquid ammonia was prepared from 
4.4 g. (0.19 g.-at.) of sodium; 3-methyl-3-[2-(2-tetrahydropyranoxy)-diethyl-
amino]-l-butyne (44 g., 0.18 mole) was added dropwise, and the solution was 
stirred for 2 hr., then diluted with 200 ml. of dry ether, and refluxed for 3 hr. The 
solution then was cooled to —10° in a dry nitrogen atmosphere, and a solution of 
40 g. (0.2 mole) of p-toluenesulfonyl chloride in 300 ml. of dry ether was added 
dropwise, holding the temperature below 10°. The reaction mixture was then re-
fluxed for 30 min. After standing overnight, 200 ml. of water was added. The 
ether layer was separated and shaken with 200 ml. of 1 N HCL The acid solution 
was stirred at room temperature for 30 min., then made strongly basic with 50% so
dium hydroxide solution and extracted with two 50 ml. portions of ether. The ether 
was dried with anhydrous potassium carbonate and concentrated under reduced 
pressure. The concentrate was distilled, collecting 12.3 g. of product, of b.p. 
73-75° (1 mm.), JI2

D
5 1.4793-1.4800. The hydrochloride salt was prepared in 

ethyl acetate in a yield of 11.0 g. 

3-(-Butylamino-3-methyl-l-bromo-l -butyne.—A mixture of 27.8 g. (0.2 mole) 
of 3-i-butylamino-3-methyl-l-butyne, 35.8 g. (0.2 mole) of N-bromosuccinimide 
and 250 ml. of carbon tetrachloride was refluxed overnight. The reaction mixture 
then was filtered and the filtrate concentrated at reduced pressure. The residue 
was distilled yielding 5 g. of product boiling at 70-80° (10 mm.) The solid dis
tillate after recrystallizing from low boiling petroleum ether melted at 41-42°. 

Anal. Calcd. for C9H16BrN: C, 49.55; H, 7.39. Found: C, 49.74; H, 7.66. 
l-Bromoethynyl-l-(M>utyIamino)-cyclohexane Hydrochloride (XV).—To a 

suspension of sodamide prepared from 2.5 g. (0.11 g.-at.) of sodium in 100 ml. of 
liquid ammonia there was added 18.0 g. (0.1 mole) of l-(t-butylamino)-l-ethynyl-
cyclohexane. After stirring for 1 hr., 200 ml. of dry ether was added, and the 
solution was refluxed for 2 hr. A solution of 24 g. (0.1 mole) of p-toluenesulfonyl 
bromide in 200 ml. of dry ether was added in a 5 min, period. After the mixture 
was refluxed for 1 hr., it was allowed to stand overnight. After adding 200 ml. 
of water, the ether layer was separated and shaken with 200 ml. of 1 A' HC1. 
The solid which crystallized from solution was collected and dried, yielding 19.5 
g. of crude hydrochloride, m.p. 232-234°. Recrystallization from isopropyl 
alcohol gave 15.4 g. 

Acknowledgment.—The microanalyses were carried out by W. L. 
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Brown, H. T. Hunter, G. M. Maciak, A. C. Brown, and D. Cline. 
The physical measurements were made by D. 0 . Woolf, Jr., and 
L. G. Howard. Many of the starting materials were prepared by 
Mr. L. A. White. 
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A series of acetylenic bis-quaternary compounds derived from quinoline has 
been prepared as a part of a structure-activity study of steric requirements for 
ganglionic blockade. Certain of the products have been reduced stereospecifi-
cally to the cis- and trans-ole&ns, and further to alkanes. Biological studies have 
shown several of the compounds to possess marked hypotensive effects. 

The synthesis by Biel and DiPierro3 and the biological evaluation 
by Buckley and co-workers4 of a series of potent ganglionic blocking 
agents possessing an acetylenic group between two quaternary ni
trogen atoms stimulated a continued study by us, with the aim of in
vestigating steric requirements of the two quaternary nitrogens for 
maximum ganglionic blockade. Gill5'6 stated that the blocking action 
of bis-quaternary ammonium alkanes depends on the length of the 

(1) Presented to the Division of Medicinal Chemistry of the American Chemical Society, 
Chicago, Illinois, September 3-8, 1961. Abstracted in part from a thesis submitted by John L. 
Neumeyer in partial fulfillment of the requirements for the degree of Doctor of Philosophy, 
University of Wisconsin, 1961. 
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(4) F. M. Schalit, J. P. Buckley, W. J. Hudak, J. J. DeFeo, and E. C. Reif, J. Am. Pharm. 

Assoc, 46, 568 (1957); R. K. Bickerton. M. L. Jacquart, W. J. Kinnard, Jr., A. Bianculli, and 
J. P. Buckley, ibid., 49, 183 (1960). 
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