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The differences in the IR and UV absorption spectra of cis- and fra/7s-l-ethoxy-2-alkylthioethenes 
(series I) and l-chloro-2-alkylthioethenes (series II) are discussed. The spectra of the mz/zj-isomers 
in the series / exhibit a doublet of the valence vibration v(C—C) which has been ascribed to the 
conformational isomerism of the ethoxy group. In contrast to the m-isomers, the /ra/zs-isomers 
of the series II exhibit a marked shift of the absorption bands in the UV region which depends 
on the nature of the alkyl group. 

In the course of ou r invest igat ions concern ing cis-trans i somer ism of the u n s a t u r a t e d 
su lphides 1 we s tudied U V a n d I R spect ra of these c o m p o u n d s . W h e n ident i fy ing 
the p r o d u c t s of the synthesis of trans-isomers of the series I , we observed a doub le t 
( 1 6 0 5 - 1 6 0 0 , 1628 — 1622 c m - 1 ) in the region of the valence v ib ra t ion v ( C = C ) . 
Original ly, we ascr ibed this doub l e t to an admix tu re of cfs-isomer (v(C = C) 1629 to 
1630 c m - 1 ) since t he l i te ra ture 2 r epo r t s for f r ans - l - e thoxy-2 -e thy l th ioe thene only 
one a b s o r p t i o n b a n d v ( C = C ) at 1595 c m - 1 . Howeve r , accord ing to gas - l iqu id 
c h r o m a t o g r a p h y a n d ^ - N M R spectra , the pur i ty of all the synthesized c o m p o u n d s 
was bet ter t h a n 99% a n d the re fo re we mus t r ega rd the l i tera ture d a t a as incorrect . 
The occur rence of several b a n d s in the region of valence v ibra t ion v ( C = C ) has been 
d e s c r i b e d 3 - 7 in t he case of the C = C — O system of s imple alkyl vinyl e thers , this 
p h e n o m e n o n being explained ei ther by c o n f o r m a t i o n a l s-cis, s-trans i s o m e r i s m 5 - 7 o r 
by F e r m i resonance of the second ove r tone of the ou t -o f -p lane d e f o r m a t i o n v ibra t ion 
< 5 ( C H 2 = ) a t a b o u t 814 cm 1 wi th the valence v ibra t ion of the d o u b l e b o n d 5 . 
Soviet a u t h o r s 7 have suggested to solve this p r o b l e m by using a P-subst i tu ted vinyl 
alkyl e ther , R x — C H = C H — O R 2 , which con ta ins n o te rmina l g r o u p C H 2 = ; here 
the eventual occur rence of several b a n d s v ( C = C ) could be in te rpre ted unequivocal ly 
as the result of s-cis, s-trans i somer i sm. The c o m p o u n d s of the series I represent 
similar sui table mode l because the influence of the a lkyl th io g r o u p man i fes t s itself 
only by a h y p s o c h r o m i c shif t of the b a n d v ( C = C ) f o r a b o u t 30 c m - 1 as c o m p a r e d 
with a s imple alkyl vinyl e ther . The w a v e n u m b e r s are listed in Tab le I. T h e conclus ion 
tha t this shift is also due to the c o n f o r m a t i o n a l s-cis, s-trans i somer ism, is s u p p o r t e d 
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by the observa t ion t h a t c/s-isomers, in which the s-cis c o n f o r m a t i o n of the e thoxy 
g r o u p is u n f a v o u r a b l e because of its steric in te rac t ions with a lkyl th io g r o u p (see 
Scheme l ) , exhibi t only one b a n d due to v ( C = C ) in the range 1629—1631 c m " 1 . 
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SCHEME 1 

Conformational Isomers in Compounds Belonging to the Series I (Conformation of alkylthio 
and ethyl groups is not considered). 

In the U V spect ra of the s tudied c o m p o u n d s we have f o u n d m a r k e d differences in 
pos i t ion , shape a n d intensi ty of the b a n d s of the co r r e spond ing cis- a n d trans-
i somers (Fig. 1 a n d Table II). T h e spectra of b o t h series of cis-isomers exhibi t two 
over lapp ing b a n d s a b o v e 200 n m , the pos i t ion of which depends only very little on 
the alkyl g r o u p ( the c o m p o u n d with ter t -butyl in the series I being an except ion) a n d 
on t he po la r i ty of the solvent . T h e b a n d shape is f o r m a l l y similar t o tha t of alkyl 
vinyl su lph ides 8 ' 9 . In the case of l - e thoxy-2- te r t -bu ty l th ioe thene the s t ronger b a n d 
is shi f ted to 205 n m . T h e shape a n d pos i t ion of the b a n d s of ? ra«s- isomers of the 
series I is a lso a lmos t independen t on the alkyl g r o u p a n d on the po la r i ty of the solvent . 
T h e b a n d s resemble fo rmal ly t h a t of alkyl vinyl e thers 6 , t he b a t h o c h r o m i c shift of 
a b o u t 60 n m being due to the extension of the con juga t ed system C — C — O C : H 5 by 
the a lkyl th io g roup . In con t ra s t t o the trans-isomers of the series I , trans-isomers of 
the series II exhibi t a m a r k e d dependence of the intensi ty of the high f r equency band 
on the alkyl g r o u p (Fig. l ) . I n t e rp re t a t i on of this p h e n o m e n o n by c o n f o r m a t i o n a l 
i somer ism wou ld m e a n t h a t the steric r equ i r emen t s of the g r o u n d a n d excited s tate 
differ expressively only in the trans- and no t in the c/s-isomers. This conclus ion is 
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T A B L E I 

Wavenumbers ( c m - 1 ) of the Valence Vibrations ( v ( C = C ) ) of Unsaturated Sulphides A — C H = 
= C H — B 

A B cis trans 

CH3S OC2H5 1 630 1 605, 1 625 
C2H5S OC2H5 1 630 1 605, 1 625 
(CH3)2CHS OC2H5 1 632 1 602, 1 628 
(CH3)3CS OC2H5 1 629 1 600, 1 622 
CH3S CI 1 572 1 560° 
C2H5S CI 1 574 1 564 
(CH3)2CHS CI 1 572 1 554 
(CH3)3CS CI 1 570 1 552 

a Measured in a mixture with m-isomer. 

T A B L E I I 

Ultraviolet Spectra { X , nm and e, m o l - 1 1 c m " 1 ) of Unsaturated Sulphides A — C H = C H — B 
in Solution 

Con-
figur-

ation 
A B AA e" -b 

A 

cis CH3S O C 2 H 5 228, 256° 6 430, 3 340C 225, 25LC 6 550, 3 310C 

cis C2H5S OC2H5 224, 252C 6 440, 3 820C 224, 249C 6 300, 3 420C 

cis ( C H 3 ) 2 C H S OC2H5 224, 252C 9 200,4 950C 223, 249C 9 440,4 720C 

cis ( C H 3 ) 3 C S OC2H5 205, 252C 9 630, 3 960C 205, 248C 9 370,4 130C 

trans CH3S OC2H5 252 5 480 250 5 270 
trans C2H5S OC2H5 251 3 250 249 2 950 
trans ( C H 3 ) 2 C H S OC2H5 250 3 380 246 3 770 
trans ( C H 3 ) 3 C S OC2H5 252 4 360 248 4 520 

cis CH3S CI 236, 246C 8 560, 5 770C 233, 246C 8 280, 5 680C 

cis C2H5S CI 235, 246C 8 360, 5 750C 233, 245C 7 500, 5 110C 

cis ( C H 3 ) 2 C H S CI 234, 246C 7 810, 5 290C 233, 245C 7 750, 5 040C 

cis ( C H 3 ) 3 C S CI 233, 245C 7 840, 5 530C 231, 246C 8 000, 5 680C 

trans C2H5S CI 237, 256 4 880, 5 860 236, 254 4 830, 5 650 
trans ( C H 3 ) 2 C H S CI 239C, 258 3 330C, 5 750 239C, 256 3 900C, 5 970 
trans ( C H 3 ) 3 C S CI 260 5 380 258 5 280 

a In cyclohexane; b in methanol; c incompletely separated bands, both values correspond to 
shoulders. 

Col l ec t ion Czechos lov . Chem. Commun. [ \ o l . 40] [1975] 



2102 Turecek, P rochazka : 

surprising also in view of the fact that the c/s-isomers are in the ground state more 
stable and that the difference of the internal energies increases f rom methyl to 
tert-butyl1. 

F I G . 1 

Ultraviolet Spectra (e, m o f 1 1 c m - 1 and X, nm) of Substi tuted Alkylthioethenes in Cyclohexane 
Solution 

1 rro/w-l-Chloro-2-ethylthioethene; 2 rrons-l-chloro-2-isopropylthioethene; 3 / /ww-l-chloro-
2-tert-butylthioethene; 4 cf 's-l-chloro-2-ethylthioethene; 5 m-l-e thoxy-2-ethyI thioethene; 
6 trans -1 - ethoxy - 2 - ethylthioethene. 

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

The U V absorpt ion spectra were taken on a Unicam SP-700 instrument, in cyclohexane and 
methanol (Merck, Uvasol) (Carlo Erba, spectrophotometr ic grade) solutions at 23°C, using 1 m m 
cells. The JR spectra were measured on a Zeiss (Jena) UR-20 spectrophotometer in liquid film. 
The measured compounds were prepared according to the l i terature1 and purified by preparative 
gas-liquid chromatography. 
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