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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. ( i5%)  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 
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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 
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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). 
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Experimental' 

4-Dialkyl- (or 4-Polymethylene-) amino-2-butynols \\.ere pre- 
pired from 4-chloro-2-butynol and t,he c>orresponding secondary 
:imines as previously described for 4-riiorpholino-2-hut~-iiol.~ The 
following known 2-butynols were prepared: 4-dimethylamino-,9~10 
4-diethylaniino-," 4-pyrrolidino-,2 4-piperidino-,z 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 proredure is analogous 10 that described by Jones, 
IA U I . ~  S'arious aromatic esters of propargyl alcohol were eni- 
ployed and the products ivere isolated as the hydrochloride salts. 
The solvents used for the recrystallization of the hydrorhlorides 
obt:tined by this :~nd the subsequent methods are available from 
Tables I arid 11. 

B. Ester-Alcohol Interchange.-Equivaleiit ainouiits of tlie 
iiiethyl ester (0.035 mole) and the appropriate ~ - ~ I I I ~ I ~ I ~ - ~ - ~ ~ I I ~ ~ - I I ~ J ~  
\vercx dissolved in 50 nil. of heptane and about 0.2 g. of  si~diu~ir 
niethositle (or 0.2 g. of sodium niet:tl) cat,:ilyst was :idded. T h e  
i ' c :LCt  ion niisture \?:is stirred and :illowed to reflux, ;iiid thi, 
liepta~~e--metIia~iol azeotrope R'BS rollected :tnd measured in :L 
I )ean-Stark trap to determine the extent of reacltion. The 
reaction mixture \viis cooled in an i1.e hatli and washed with 
\?:iter. The heptane solution x t s  xashed with 2 S HC1 and t h e  
;ic:idic extract \vas neutralized with 2 .Ir K:iOH. The oily frer 
h s e  WLS dissolved in e l  her, :ind the resu1t:int solut inn \vas dried 
( l IgS04)  :tnd treated wit,h HC1 to  jjrecipitale the hydrochloridr 
Sllt. 

C. Esterification with an Acid Chloride. ( ~ a ) . - - - ' k  :I stirred 
solution of w i d  c,hloride (0.074 niiilt,), triethyl~niine (22 .0  g., 
0.:37 illole), :ind 70 nil. of benzene wts :itlded, dropnise, th r  
:tpl)ropriate 4-~~iiiiii1~-2-Iii1t~yiii~l (0.07 rnole) dissolved in 25 in l .  of 
1)c:nzenr. The re:tciion mixture was heated on :I steam t in th  for 
:j hr. :mtl poured I J I I ~ O  i~rusheti ice and water. The organic 
l:tyei, TWS separated, washed n.ilh v-atcr, :tnd estr:ic.ted with 
scvei~:tl S-iiil. portions of 2 .I- HC1 1 (I remove excess triet1iyl:~niiiie 
( 1  h c 3  estrwts  wel'e 111:idc basic: t o  delerniirie if insti1ut)le prvduc.1 
W:LS beiiig c~sir:rc.ted). Addit,ioii~il eAirai,tions with 2 HCI a e w  
ia:twied out :ind tlie ex1 rncts  ere coml)ined, cooled in an ice 

Ii:tth, and neutralized w i t h  2 A \  KaOH. The oil wliicli scpar:ttcd 
WRS taken up in ether, and the ether solution was dried ( l IgS04 j .  
The solution wits t,reated with dry HCI to  precipitate the hydro- 
c,hloride s:ilt. 

i b).--Equivalent :imouiits of %,'2-diphenyl-2-c}ilori~aret yl rh111- 
ride (0.043 mole) mid the appropriate 4-amino-2-butynol were 
inised and heated a t  100-105" for 25 niin., then at  T O o  for 
inin., :tiid the resultant Ixowii viscous oil was washed thoroughly 
with anhydrous et her and dissolved in 100 ml. of :inhydrous 
ethanol. The ethanolic solution was allowed to  reflux for 25 111,. 
with 5 g. of Na2CIO:I. The reaction mixture was cooled, filtered, 
:ind neutralized with 2 S SaOH, and most of the ethanol w i ~  
removed under reduced pressure. The remaining aqueous mix- 
ture wits estract3ed with et,her m d  the extract was dried (hIgKO4). 
Hydrogen chloride was passed into the ether solution t,o precipi- 
tat e the hydroc.hloride salt. 

D. Ester-Ester Interchange.---~;yuivaleiit :iriiounts ((1.25 
iiiole) of  4-diethyl:tiiiino-~-bntyn~-l wet:ite and the inethyl estrr 
i i f  the appropriate i x h c q - l i c .  :ic.id were dissolved in 400 nil. of 
hcptnne and 1.25 K. of sodium iriet,hosidr: n 
lu re  %-as stirred and heated, :~i id  :I solution I 

:ivet:tte was s11iwIy distilled froiii the re:tt,tion vessel over :t periiitl 
of about 1 111.. 'Thi. reniltion niisturc \vas woled, \vv;ished thor-  
tiuglily with wuter, :iiid cxtr:Lcted wit11 2 .\. PiiiOH, ziii t l  tho oil? 
base TTX takeii up i i i  ether. 'The e t h r ~  solutioii wvas dried (3Ig;iOi) 
: i i i t l  treated with HCI to 1)rec.ipitate :iii oily hydriwhloritif~ s d l  
n-liich solidified on  cooling. 
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