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The r e a c t i o n  of 2 - c y a n o e t h y l  e t h e r s  wi th  p h e n y l m a g n e s i u m  b r o m i d e  g ives  the c o r r e s p o n d -  
hag 2 - b e n z o y l e t h y l  e t h e r s .  

In a continua*ion of our investigation of the properties of acetylenic thienyl alcohols, we have studied 
the reaction of them with acrylonitrile in the preselice of potassium hydroxide, as a result of which we ob- 
tained the previously unreported 2-cyanoethyl ethers (I-IX) (Table I): 

/(CH2)n--C=--CR' 
R--~7-sfl--~n--(cug.--c=cR' + c .2=c l tcs  ~ R--<,S,Y--CU\ocn~cu~CN . 

OH I -  IX 
1 R= R'= H, n - 0; 11 R= CzH s, R'= H, n=0; Ill R=R'=H, n=l; ly R=C2H 5, 
R'=H, n = l ;  V R=H,  R'=CH a, n = 0 ;  Vl R=C2Hs, R'=CHa,n=0; VII R = H ,  
R'=C4H9, n = O ;  VIII R = H ,  R ' -  CsHII, n = 0 ;  IX R=C2H 5, R'-CsHII , n = O  

The yields of the 2-cyanoethyl ethers depend to a considerable degree on the structure of the starting 
acetylenic thienyl alcohols (see Table I). 

An attempt to accomplish the alcoholysis of the eyanoethyl ethers by refluxing in methanol saturated 
with dry hydrogen chloride [I] was unsuccessful. The reaction products underwent pronounced resinification. 

The corresponding 2-benzoylethyl ethers (X and XI) were obtained by the reaction of 2-cyanoethyl 
ethers I and V with phenylmagnesium bromide. 

The structures of the compounds were confirmed by the IR spectral data. The stretching vibrations 
of the C ~- C bond give a narrow absorption band in the usual spectral range at 2118-2150 cm -I and 2200- 
2250 cm -~ (for disubstituted acetylene derivatives). The absorption bands at 1066-1090 cm -I correspond 
to the stretching vibrations of the C-O-C grouping. An absorption band at 2252 cm -I from the C----N 
group is observed in the IR spectra of ethers I-IV. The absorption band of the nitrile group for V-IX coin- 
cides with the absorption band of the C ~ C bond. 

TABLE I. 2-Cyanoethyl Ethers of Acetyleneie Thienyl Alcohols (I-IX) 

Comp. 

tl 
III 
IV 
V 

VI 
VII 

VIII 
IX 

R R' 

H H 
C=H5 H 

H H 
C=Hs H 

H CHa 
C=Hs CHa 

H C4H9 
CdIu 

C~Hs [ CsHu 

bp, ~ 
n 

(ram) 

00 152--154 (3) 
153--154 (2) 

1 155--157 (3) 
1 158--160 (1) 
0[156 157(2) 
i 198--200 (2) 

175--177 (2) 
187--190 (2) 
200--203 (2) 

riD2~ d~ ~ 

E 

1.5335i 1 148715t 96 51,65 
1.5274I 1'0958~61'47 61,20 I 
1 q 5 3 5 0  ~ 1,1220 56,87 56,27 I 

1,0821166,40 1.5315] 65,82t 
1.534011,1290i56,44156,27/ 
1.539511,1072659865,82] 
1.52601 1,0741170,03 70,43 / 
11'542011'0883,54921 _ 75,55_ 75,__051 

Empirical 
formula 

CmHgNOS 
C12HIaNOS 
CuHuNOS 
C~3H~NOS 
CI~HuNOS 
CIsH,~NOS 
C~4HlrNOS 
CIsH~gNOS 
CnH~aNOS 

N, % 

7,4 7,3 72 
6,5 6,4 85 
6,9 6,8 36 
6,0 6,0 31 
6,9 6,8 45 
6,5 6,0 32 
5,7 5,7 45 
5,1 5,4 42 
4,9 4,8 115 

] 

Yield, 
% 
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The IR s p e c t r a  of X and XI have an abso rp t ion  band at  1690-1705 e m  -~ that  is  r e l a t e d  to the fi ~ O  
s t r e t c h i n g  v ib ra t ions .  The f r equenc i e s  of the v ib ra t i ons  of the thiophene r i ng  of I -XI  a r e  found at 690, 845- 
850, 1045-1052, 1530, and 3050-3090 e m  - i .  

E X P E R I M E N T A L  

1 - ( 2 - C y a n o e t h o x y ) - l - ( 2 - t h i e n y l ) - 2 - p r o p y n e  {I). A c r y l o n i t r i l e  [0.58 g (0.011 mole)]  was added with 
v igorous  s t i r r i n g  to a m i x t u r e  of 1.5 g (0.011 mole)  of 1 - ( 2 - t h i e n y l ) - 2 - p r o p y n - l - o l  and 0.08 g of 40~ aque-  
ous p o t a s s i u m  hydrox ide  at  such a r a t e  tha t  the t e m p e r a t u r e  of the mix tu r e  did not  r i s e  above 25 ~ . The 
m i x t u r e  was s t i r r e d  at  r o o m  t e m p e r a t u r e  for 6 h and a l lowed to s tand  overn igh t .  The a lka l i  was n e u t r a l i z e d  
with  d i lu te  (1 : 1) hyd roch lo r i c  acid ,  the p r e c i p i t a t e d  p o t a s s i u m  ch lo r ide  was r e m o v e d  by f i l t r a t ion ,  and the 
f i l t r a t e  was  vacuum d i s t i l l e d  to give 1.5 g (72%) of compound I .  

E t h e r s  II and V-IX were  s i m i l a r l y  ob ta ined .  The cyanoethyla t ion  of 1 - ( 2 - t h i e n y l ) - 3 - b u t y n - l - o l  and 1-  
( 5 - e t h y l - 2 - t h i e n y l ) - 3 - b u t y n - l - o l  was c a r r i e d  out at  60 ~ for  4 h. 

1 - ( 2 - B e n z o y l e t h o x y ) - l - ( 2 - t h i e n y l ) - 2 - p r o p y n e  (X). A solut ion of 1.91 g (0.01 mole)  of I in 10 ml  of 
e the r  was added s lowly  to a G r i g n a r d  r e a g e n t  p r e p a r e d  f rom 3.45 g (0.022 mole)  of b r o m o b e n z e n e  and 0.53 
g (0.022 g -a tom)  of m a g n e s i u m  in e t h e r .  The r eac t i on  m i x t u r e  was hea ted  on a w a t e r  ba th  for  3 h, cooled  
to 0 ~ and decomposed  with a s a t u r a t e d  solut ion of ammonium ch lo r ide .  The e t h e r  was evapo ra t ed ,  and the 
r e a c t i o n  m i x t u r e  was hea ted  at  80 ~ for  1 h to comple t e  the h y d r o l y s i s .  The r eac t i on  produc t  was e x t r a c t e d  
with e t h e r ,  and the e t h e r  e x t r a c t  was washed  with w a t e r  and d r i e d  with Na2SO 4. The e the r  was evapora t ed ,  
and the r e s i d u e  was vacuum d i s t i l l e d  to give 1.1 g (39%) of ketone X with bp 128-131 ~ (2 ram),  D 2~ 1.1407 
a n d n ~  1.5645. F o u n d % :  C 71.2; H 5.2; S 11.9; MR D 77.02. C16H1402S. Ca lcu la t ed  c/c: fi 71.1; H 5.2; S 
11.8; MR D 76.27. 

1 - ( 2 - B e n z o y l e t h o x y ) - l - ( 2 - t h i e n y l ) - 2 - b u t y n e  (XI). This  compound [0.6 g (36~c)] was obta ined l ike  
ketone X f rom 1.35 g (0.006 mole)  of e the r  V, 1.27 g (0.08 mole)  of b romobe nz e ne ,  and 0.2 g (0.008 g -a tom)  
of m a g n e s i u m  and had bp 158-160 ~ (2 ram),  D 2~ 1.1085 and n ~  1.5462. Found %: C 71.8; H 5.6; S 11.3; MR D 
81.15. C17Hi602S. Ca lcu la ted  %: C 71.8; H 5.6; S 11.3; MR D 80.89. 
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