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Four teen  thienylphenylpropenol  de r iva t ives  containing subst i tuents  of vary ing  e lec t ronic  
na ture  were  synthes ized .  IR and NMR spec t roscopy  es tab l i shed  that the a ,  f l -unsatura ted  
alcohols  obtained belong to the t r ans  s e r i e s .  The e lec t ronic  and PMR spec t r a  of the a lco-  
hols in neut ra l  and acidic solutions were  studied. A cor re la t ion  was found between the 
chemica l  shif ts  of the proton of the alcohol hydroxyl  group and the shif ts  of the wave num-  
b e r s  of the long-wave absorpt ion  max ima ,  and the H a m m e t t  ~ cons tan ts .  

We have previous ly  studied the s p e c t r a  and h a l o c h r o m i s m  of vinylogs of thienylphenyl-  and di thienyl-  
propenols  [1,2]o In o rde r  to study the effect  of subst i tuents  on the fundamental  and ha lochromic  spec t r a  of 
thienylphenylpropenol  it was of i n t e re s t  to inves t iga te  the behavior  of i somer i c  a lcohols  of the I and II type, 
where  R a r e  d i f ferent  e lec t ron-donat ing  and e l ec t ron -accep t ing  subst i tuents  (Table 1). These  
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compounds were  synthes ized f r o m  the cor responding  a ,  f l -unsatura ted  ketones  by reduct ion with sodium 
borohydr ide .  

The IR s p e c t r a  of the alcohols  do not contain a band for  the va lence  v ib ra t ions  of the carbonyl  group 
but have a broad  intense absorpt ion  band for  the va lence  v ibra t ions  of an a s soc ia t ed  hydroxyl  group (3200- 
3500 c m -  1, in KBr  pel le ts)  o r  a f r e e  hydroxyl  g roup  (3605-3630 cm -1, in CClt). The al iphatic  double bonds 
can be detec ted  f r o m  the vCH = CH va lence  vibrat ion band at  1591-1625 c m  -1. All of the a ,  f l -unsatura ted  
alcohols  have an intense absorp t ion  band at 950-980 cm -1, which is due to the ou t -o f -p lane  deformat ional  
v ib ra t ions  of the hydrogen a toms  of the vinylene group  with t r ans  or ientat ion of the subst i tuents  ( 7CH = CH) 
[3]. The t r ans  configurat ion of the alcohols  is also conf i rmed  by the i r  PMR spec t r a  (Fig. 15, where  the 
spin in terac t ion  constants  of the a and fi protons a r e  15o6-16.2 Hz (see [4,5]5~ 

Data on the m e a s u r e m e n t  of the e lec t ron ic  absorp t ion  spec t r a  of neut ra l  and acidic solutions of the 
unsa tu ra t ed  a leohols  a r e  p re sen ted  in Table  1. The introduction of subs t i tuents  into the benzene r ing  of 
the thienylphenylpropenol  when it is s i tuated next to the hydroxyl  group  has  a lmos t  no effect  on the a b s o r p -  
tion max imum.  However ,  the introduction of a subst i tuent  into the benzene r ing when it is r emoved  f r o m  
the hydroxyl  group  causes  a shift  in the absorpt ion  max imum.  Moreover ,  the magni tude of the shift  in- 
c r e a s e s  with an i nc r ea s e  in both the e lec t ron-donat ing  and e l ec t ron-accep t ing  effect  of the subst i tuent  
(Table 1). It  is in te res t ing  that  for  e lec t ron-donat ing  subst i tuents ,  the va lues  of this shift,  e x p r e s s e d  in 
wave number s  (cm-l) ,  c o r r e l a t e  with the H a m m e t t  (r constants  (r = 0.99, p = 15.85) [6] according  to the 
equation [7] 

Nhc 
(1/LR-- 1/~,n) 2,3RT =9o. 
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F i g .  1. P M R  s p e c t r a  (40 MHz) :  1 - ( 2 - t h i e n y l ) - 3 - ( 4 - m e t h o x y p h e n y l ) - 2 - p r o p e n - l - o l  in a c e t o n e  

(a) and  in 10% C F 3 C O O H  in  d i c h l o r o e t h a n e  (b); 1 - ( 2 - t h i e n y l ) - 3 - ( 4 - m e t h o x y p h e n y l ) - l - p r o p e n -  

3 - o l  in a c e t o n e  (c).  

F i g .  2. A b s o r p t i o n  s p e c t r a  in 1 0 %  CFaCOOH in d i c h l o r o e t h a n e :  1)  and  2) 1 - ( 2 - t h i e n y l ) - 3 - ( 4 -  

m e t h o x y p h e n y l ) -  2 - p r o p e n e - 1 - o l  and  i t s  i s o m e r ;  3) and  4) 1 -  ( 2 - t h i e n y l ) -  3 -  ( 4 - n i t r o p h e n y l ) -  2 -  

p r o p e n - l - o l  and  i t s  i s o m e r .  

T A B L E  1. 

R 
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I H ~ 
II H ~ 
I CH3 

II CH3 
I C6H5 

II C6H5 
I OCH3 

lI OCH3 
I (OCHD2-2,4 

I I (OCHJ 2-2,4 
I N(CHa)2 

II N(CH~)2 
I C1 

II C1 
I NO2 

I I N Q  

T h i e n y l p h e n y l p r o p e n o l s  I and  II and  T h e i r  D e r i v a t i v e s  

Mp, ~ 

M ;t!' 
N NI Ni u 

mu 

~d 
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do 
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63--64 

123~124 
97--98 
61--62 
38--39 
91--92 
76--77 

115--116 
35--36 
66--67 
24--25 
97--98 
81--82 

13,9 13,9 
13,8 13,9 
10,8 10,9 
I0,9 10,9 
13,2 13,0 
13,2 13,0 
11,5 11,6 
11,5 11,6 
12,3 12,3 
12,3 12,3 
10,2 10,3 
10,2 10,3 
12,0 12,2 
12,1 12,2 

0,9 3300 
1,0 13335 
1,2 3385 
1,0 3380 
1,0 3340 
1,1 3520 
0,9 3410 
0,9 3350 
1,1 3210 
0,9 3330 
1,0 3400 
1,1 3440 
0,9 3500 
0,9 3500 

3620 978 
3605 954 
3627 980 
362s 970 
3625 970 
3630 985 
3628 978 
3625 970 
3629 975 
3612 955 
3628 978 
3614 956 
3630 960 
3630 958 

3,55 255 521 505 
3,39 282 520 505* 

258 541 526 3,53 
3,31 282 543 530 

- -  280 584 560 
3-- ,48 285 584 562 

267 573 558 
3,30 282 575 558 

305 577 568 
3- -  ,33 285 575 570 

300 574 560 
3,02 287 574 560 
3,65 260 535 517 
3,51 282 537 516 
3,85 310 504 506 
3,82 275 503 506 

*2% H2S0 4 in CH~COOH. 
"~Bp 134~ (8 ram). 

T h e  c h e m i c a l  s h i f t s  o f  t he  h y d r o x y l  p r o t o n  of  t h e  s u b s t i t u t e d  and  u n s u b s t i t u t e d  a l c o h o l s  ( T a b l e  1) a l s o  
c o r r e l a t e  wi th  t h e  H a m m e t t  a c o n s t a n t s :  r = 0.98 a n d  p = 0.31 f o r  1 - p h e n y l - 3 - ( 2 - t h i e n y l ) - l - p r o p e n - 3 - o l  

d e r - i v a t i v e s ,  r = 0~97 and  p = 0 .50 f o r  1 - p h e n y l - 3 - ( 2 - t h i e n y l ) - 2 - p r o p e n - l - o l  d e r i v a t i v e s .  
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It  is well known that  a r o m a t i c  carb inols  f o r m  colored  cat ions in acidic solut ions [8]. It is apparen t  
f r o m  the data p resen ted  in Table  1 and Figs .  1 and 2 that  acidic solutions of the i s o m e r i c  a lcohols  have 
p rac t i ca l ly  the s a m e  e lec t ronic  and PMR spec t r a .  This  is a s soc ia ted  with the fac t  that  i somer i c  alcohols  
I and II f o r m  the s ame  cat ion on react ion  with acid: 

I H_X =CH* ' - -CH'"CH 'u~ "*uR _ H X I I  
~_ %'"" 

Elec t ron-donat ing  groups  deepen the co lor  in the e lec t ronic  absorpt ion  of acidic solut ions.  It  is in-  
t e r e s t i ng  that  the introduction of a chloro group  leads  to a ba thochromic  effect,  as  in a prev ious ly  noted 
ca se  [9], while a ni t ro  group  e i ther  has  no effect  at  all  or  g ives  a hypsochromic  shift .  The subs tant ia l  ef-  
fec t  of a phenyl subst i tuent  is apparent ly  a s soc ia t ed  with lengthening of the conjugation chain. Moreover ,  
in a s e r i e s  of 1 - p h e n y l - 3 - ( 2 - t h i e n y l ) - l - p r o p e n - 3 - o l  de r iva t ives  with e lec t ron-donat ing  subst i tuents  the 
shif ts  in the f requenc ies  of the long-wave absorp t ion  m a x i m a  c o r r e l a t e  with the a subst i tuent  constants  
(r = 0.91, p = 3.62). 

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

The a ,  f i -unsa tura ted  alcohols  were  synthes ized  as desc r ibed  in [2]. The products  were  purif ied by 
c rys ta l l i za t ion  f r o m  hexane or  h e x a n e - b e n z e n e .  The IR spec t r a  in 1 �9 10 -2 M CC14 solutions or  KBr  pe l -  
le ts  (2 mg of compound per  200 mg of KBr) were  obtained with a UR-20M s p e c t r o m e t e r .  The e lec t ron ic  
absorp t ion  s p e c t r a  fo r  concent ra t ions  of 2 to 5" 10 -5 M and i to 9" 10 -6 M were  obtained with SF-4  and SF-  
10 s p e c t r o p h o t o m e t e r s ,  r e spec t ive ly .  The PMR s p e c t r a  were  obtained with a YaMR-5535 s p e c t r o m e t e r  
(40 MHz), the chemica l  shif ts  (5 sca le)  were  m e a s u r e d  r e l a t ive  to a cyclohexane in ternal  s t andard  [5 = 
- 1 . 4 4  ppm re l a t ive  to TMS ( te t ramethyls i lane)] .  
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