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Anal. Caled. for C;HCINOS: 8, 22.97. Found: &, 23.0.
2-Chlore-1,1-dimethyl-N-suifinylethylamine (IV)—Starting

with 45 g. (0.5 mole) of 2-amino-2-methyl-1-propanol, the above
procedure gave 19 g. (259%,) of IV, b.p. 42-43° (2 mm.).

Anal. Caled. for CHsCINOS: 8, 20.9. Found: 8, 20.9.

Cyclic Sulfite Ester of 2-Methyl-2-sulfinylamino-1,3-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.(25%) of V, b.p. 65-70° (2 mm.).

Angl. Caled. for C;H;NO,S;: 8, 32.5. Found: 8, 32.5.

Cyclic Sulfite Ester of 2-Ethyl-2-sulfinylamino-1,3-propanediol
(VI).—Starting with 50 g. (0.42 mole) of 2-amino-2-ethyl-1,3-
propanediol, the above procedure gave after two distillations
35 g. (399,) of VI, b.p. 82-85° (2 mm. ).

Anal. Caled. for C;HNO,S,: 8, 30.4. Found: 8, 30.5.

Esters of 4-Dialkyl- (or
4-Polymethylene-) amino-2-butynols
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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 alcohols! 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-
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Iuitially, 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.*

Most of the esters, however, were synthesized more
couveniently (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 phenyleyclohexylglycolate hydrochloride (19)
for clinical study, involved a base-catalyzed ester—
ester transesterification of methyl phenyleyclohexyl-
glycolate and 4-diethylamino-2-butynyl acetate,

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

TasLE I
R,CO0OCH,C=CCH:R,-HCl

Yield, Carbon, % Hydrogen, % Chloride, % Nitrogen, %
No. R Re Method % M.p., °C. Formula Caled. Found Caled. Found Caled. Found Caled. Found
1 4-CHs0CeHs N(CHs): A® 38  153-154° CuHiNOs- HCI 59.26 39.94 6.30 6.56 12.52 12.45 4.94 4.95
2 4-CH;0CsH: CsHN¢  A? 35 156.5-157.5% CuHaNOs-HC1 63.07 63.30 6.85 6.78 10.95 10.85 4.33 4.27
3 3,4,5-(CHs0):Cel2 N(CHs):  A® 43 152-153% C1eHaNOs+ HCL 35.89 53.94 6.46 6.86 10.31 10.50 4.07 4.10
4 3,4,5-(CH30)sCeHe CiHN/ C(a) 11 171.5-173.5¢ C1sHNOs-HCl 58.46 58.60 6.54 6.65 9.59 9.94 3.79 3.56
5 3.4,5-(CH30):CsH: CsHoN®  C(a) 35 185.5-187.5d.9 CyHuNOs - HCI 50.44 59.71 6.84 6.8 9.24 9.21 3.65 3.46
6 4-ClCsHq CsHisN®  C(a) 42 171-173h C1eHi1sNO:Cl- HC1 58.50 58.48 5.84 6.05 4.27 4.20
7 2-ClCsH, CsHpN®  C(a) 31  171.5-173.5% CigHisNO:Cl-HCl 58.50 58.30 5.84 6.01 4.27 4.29
8 4-NHoCeHs CsHpN¢ Bt 26 100.0-102.57 Ci1gH2oN:20: 70.56 70.93 7.40 7.08 10.29 10.15
9 1-Naphthy! N(CHs;)» B 27  165.5-168.5" CupHuNO.- HC1 67.25 66.98 5.97 6.21 1.61 4.43
10 1-Naphthyl CsHuNe B 57  189.5-191.5% CaHaNO:-HCI 69.86 70.36 6.46 6.57 4.07 3.84
11 1-Naphthyl C4HsNO! B! 39 194-197d.™ Ci1sH1sNOs+ HCI 66.00 65.70 5.83 5.82 1.05 3.64
12 2-Naphthyl CsHioN®  B* 40  160-163" C2XaNO:+ HCI 69.86 69.89 6.46 6.06 10.33 10.06 4.07 4.08
13 2-Naphthyl CsHsNO! B¢ 30  199-201.5" C1oH19NO;- HCI 66.00 66.26 5.84 6.04 10.25 10.00 4.05 4.49
14 44"-Biphenyl CsHioN¢  B? 68 161.5-166.5% CaHaNQ2+ HC1 71.44 T1.11 6.55 6.61 3.79 3.78
15 9-Fluorenyl CsHioN®  BY 43 172-173* CusHuNO:2- HCl 72.33 72.07 6.33 6.18 3.66 3.47
16 9-Fluorenyl N(C:Hs): B* 21 143-1440 CaHuNOs HCI 9.58 9.10

D 0
17 2-Phenyl-2-styryl CsHpNe  Bf 28 170-171.5% CuHuNO:+ HCI 72.78 73.09 6.62 6.73 3.54 3.62
18 H ]—‘ (1}——0}{ N(C:Hs): B 59  81.5-83.5% CoHuNOsS - HCI 60.98 61.39 6.14 6.8 9.00 8.6% 3.56 3.70
CeHs
19 (:}——OH N(C:Hs): D 60 125-128" Ca2Hay NOs - HC1 67.06 66.88 8.19 8.25 9.00 8.68 3.56 3.50
CoH,

20 (CsHsCH»).CH CsHioN¢ C(a) 39

« Heated reaction mixture on steain bath 96 hr,
on steam bath 120 hr.
b Recrystallized from ethyl acetate-ethanol.
ethanol-petroleum ether. # Used sodium metal catalyst.
lized from benzene.

156.5-158.5"

ported elsewhere by Dahlbom, et al.23 We wish to
report. the preparation of other novel acetylenic amino
esters listed in Tables T and I1.

(1) K. N. Campbell and R. F. Majewski, U. 8. Patent 3,176,019 (1965).

(2) R. Dahlbom and R. Mollberg, Acta Chem. Scand., 17, 916 (1963).
(3) R. Dallbom, B. Hansson, and R. Mollberg, t6id., 17, 2354 (1963).

CaHzsNO2. HCY

b Reerystallized from propanol.
¢ Heated reaction mixture on steam bath 83 hr.
i Used sodium methoxide catalyst.
' CsHeNO = morpholino.

72.89 72.51 7.3% 6.94 3.40 3.17

¢ CsHoN = piperidino. ¢ Heated reaction mixture
f CHgN = pyrrolidino. ¢ Recrystallized from ethyl acetate.
7 Free base melting point; recrystallized from
m Recrystallized from ethanol. » Recrystal-

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 test® allowing quantitative appraisal of irritancy.

(4) E. R. H. Jones, I. Marszak, und H. Bader, /. Chem. Soc., 1578 (2047).
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Yiubl, Curbown, Y Iydrogen, ', Nitrogen, ',
No. R 1 Method % M.p., T [Formnla Calel. T'onud Caled.  Fonndd Calesl, Fonwl
21 =CH, B BiE 146-148" CuHaNOS-HO 66, 07 66. 45 G.7H 6.72 BB} oot
2 SCH, B i 154156 L, NOS-HCIY 66,40 66,37 G 5l 6.5l BT B
23 SCHy 13" 1] 171.5-174" =N O:2-HCL 67 05 66, 8Y 6. 00 6.9 3.25 270
24 SCH; (ﬂ}HgN()"' 13 15 171-173.5"  CuH NOS-HC O 65,99 6. 07 6.02 .24 B
25 OCH, CHeN 1 Sy 170.5-172° CyHaNO-HCL 6961 69.71 G.8L 6,00 oo 3.2
26 OCH.CH, N(CHy). C(b) 24 166.5-168. 5" CuHyNO,-HCL 6=.12 6810 6.75 704 361 DTS
27 OCH.CH, C;H,N’ Cthy 32 173.5-173" CpHaNO;- HCL TS 6960 To07 0 G.820 527 G

* Used sodinm methoxide calalyst.  # Recrystallized from ethy!
sopropyl aleohol. ¢ {nal. Caled.: Cl 8.52. Fonad: (1, 8,43,
lenm ether.  * C;HsNO = morpholino.

4-Diethylamino-2-butynyl phenyleyclohexylglycolate
hydrochloride (19) was found to possess about 1097 of
the activity of atropine on several types of extravascular
smooth muscle plus strong papaverine-like action.
A comprehensive study of the pharmacological proper-
ttes of this compound by Ligh, et al.,® will be published
shortly.

Experimental*

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.$ The
following known 2-butynols were prepared: 4-dimethylamino-,o*
4-diethylamino-,1! 4-pyrrolidino-,? 4-piperidino-,? 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,
ot al.* Varions aromatic esters of propargyl alcohol were em-
ployed and the products were isolated as the hydrochloride salts.
The solvents used for the recrystallization of the hydrochlorides
obtained by this and the subsequent methods are available from
Tables I and I1.

B. Ester-Alcohol Interchange.—Fquivalent ammmts of the
nethyl ester (0.035 mole) and the appropriate 4-amino-2-butynol
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, aund 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 N HCI and the
acidie extract was nentralized with 2 NV NaOH. The oily free
base wasg dissolved in ether, and the resultant solution was dried
(MgR0,;) and treated with HCI to precipitate the hydrochloride
salt.

C. Esterification with an Acid Chloride. (a}.--—-To a stirred
solution of weid chloride (0.074 mole), triethylunine (22.0 g.,
0.37 mole), and 70 ml. of benzene was added, dropwise, the
appropriate 4-amino-2-hutynol (0.07 mole) dissolved in 25 ml of
benzene.  The reaction mixture was heated on a steam bath for
3 hr. and poured onto erushed ice and water. The organic
layer was separated, washed with water, and extracted with
several 5-ml. portions of 2 ¥ HCI to remove excess triethylamine
(the extracts were made basic to determine if insoluble product
wis being extracted).  Additional extractions witl 2 N HCl were
cauried out and the extracls were combined, cocled in an ice

{5 J. O Hoppe, 150 B, Alexander, and L. C. Miller, J. Am. Phorm. Assor.
Seic Kd., 39, 147 (1950).

(G) . AL Lish, J. AL LaBudde, 1. 1. Peters, and 8, 1.
intern. pharmacodynnm., in press.

(7) Melting points are uncorrected,

(8) J. M. Biel, E. I’. S8prengeler, and 1. 1. Frieshman, J. Am. Chem. Sor.,
79, G181 (19575,

) M. Olgmnceki, Compt. rend., 287, 192 1195:3).

(10) 1. Marszak, A. Marszak-Flenry, R. Fpsztein, J. .
Jiveob, el G, Moutezin, Mo, serr, vhim. fat (Parist, 36, 111 (18511,

1Ly ) Cdomee winl CGo Polane, Ball, sor vhim, Foonce, H02 £19553.

Robbins, Avch.

Guermond, J

CCHN = piperidine.
i Used sodinm metal catalysi.

CyHGN = parolidine, 7 Reerystallized from
+ Heerystallized from ethyl acetate-petro-

neetate—cthanol.

bath, and neutralized with 2 A" NaOH. The oil which separated
was taken up in ether, and the ether solution was dried (MgS8O,).
The solution was treated with dry HCI 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 Nay,COy. The reaction mixture was cooled, filtered,
and neutralized with 2 .V NaOH, and most of the ethanol was
removed under reduced pressure. The remaining aqueous mix-
ture was extracted with ether and the extract was dried (MgSQOy).
Hydrogen chloride was passed into the ether solution to precipi-
tate the hydrochloride salt.

D. Ester-Ester Interchange.—ISquivalent araounts (0.25
mole) of 4-diethylamino-2-butynyl 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-
ture was stirred and heated, and a sohition of heptane and methyl
acetate was slowly distilled from the rewction vessel over a period
of about 1 hr.  The reaction mixture was cooled, washed thor-
oughly with water, and extracted with 2 & NaOH, and the oily
base was taken up in ether. The ether solution was dried (Mg=O,)
and treated with HCI to precipitate an oily hydrochloride salt
which solidified on cooling.
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A number of orgratic compounds which possess the
triarylethylene structure have been showit (o possess
marked effect on the reproductive system.?® In a
search for new antifertility agents, the 2,3-diphenyl-
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