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We have p rev ious ly  r epo r t ed  the synthes is  of a na tura l  inhibitor - abse i s s i c  acid - and a number  of  its 
analogs [1, 2]. In o r d e r  to b roaden  this s e r i e s  and also to elucidate the s t e r o c h e m i s t r y  of  the products  ob-  
ta ined we have synthes ized penta-2 ,4-d ienoic  acids containing phenyl, furyl ,  and he te rocyc l i c  r ings .  The r e -  
action was p e r f o r m e d  in two ways:  by the R e f o r m a t s k y  condensation and by the Wittig method. 

For  a roma t i c  aldehydes containing such subst i tuents  as H, CH3, and C1, the reac t ion  was p e r f o r m e d  in 
benzene in the p re sence  of act ivated zinc dust.  The reac t ion  took place  fa i r ly  smoothly  except  for  the case  of  
p -eh lorobenzyl ideneace tone  - in this case  only t r a c e s  of product  were  obtained. The chlorine a tom probably  
deac t iva ted  the organozinc  compound obtained and the reac t ion  did not proceed.  

i a-f 

R-H, p-GH3~p-8 5p -Cg, p-NO~, p -N(GN 3I~ 

Scheme 1 

It  is known that  the p re sence  of a ni tro group in a earbonyl  compound preven ts  the B e f o r m a t s k y  reac t ion  
under  the usual  conditions [3]. We used a modified R e f o r m a t s k y  synthes is  [4] for  subst i tuted benzy l ideneace-  
tones containing C1, N(CH3)2, and NO 2 groups .  According to the r e su l t s  of GLC analysis  (Table 1), r e g a r d l e s s  
of the substi tuent ,  the t r ans ,  t r ans  i s o m e r  predominated  in the mix ture  of penta-2 ,4-d ienoie  acids obtained. 

Since the var ious  e s t e r s  of pen ta -2 ,4-d ienoic  acids obtained as the r e su l t  of the Be fo rma t sky  condensa-  
tion each contained mainly  the t r ans ,  t r ans  i somer ,  for  the i r  synthes is  we also used the Wittig method, by 
means  of which the requ i red  cis,  t r ans  i s o m e r  was p re sen t  in each mixture  in predominat ing amount [2] 
(Table 2). 

Some e s t e r s  of  subst i tuted 5-phenylpenta-2 ,4-d ienoie  acids in the f o r m  of mix tu res  of i s o m e r s  were  
separa ted  into the individual i s o m e r s  with the aid of p r epa ra t i ve  GC chromatography  using as the s t a t ionary  
phase  5% of XE-60 deposited on Khrezosorb ,  0.4-0.6 mesh,  t e m p e r a t u r e  195°C, c a r r i e r  gas ni t rogen.  The 
individualit ies of the sepa ra ted  i s o m e r s  were  checked by analyt ical  GLC and also by PMR spec t roscopy .  

The s e r i e s  of analogs of  abse i s s i e  acid containing a furan nucleus in the molecule  has been broadened 
[2]. The condensation of fur fury l ideneaeetones  with earboxymethylene t r iphenylphosphorane  yielded, in the 
fo rm of mix tu res  of two geome t r i ca l  i s o m e r s  in each case ,  e s t e r s  of subst i tuted furylpentadienoic  acids with 
CH 3 and Br  as subst i tuents .  Saponification of the l a t t e r  gave the cor responding  acids .  The reac t ions  were  
p e r f o r m e d  by fusing the r eac t an t s  at 160-170°C. The yield of products  was 63-72%. The e s t e r s  fo rmed  were  
f reed f r o m  by-produc t s  by plate  chromatography .  

In  all  the subst i tuted furylpentadienoic  e s t e r s  (acids) the cis ,  t r ans  i s o m e r  was predominant  in the mix -  
tu re ,  which can be explained by its s tabi l i ty  because  of the pa r t i a l  a t t rac t ion  by the e lec t ron  pa i r  of  the oxygen 
of the pos i t ive ly  charged carbon of the carboxyl .  Where  the subst i tuent  in the nucleus was bromine ,  the amount 
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TABLE 1. Ethyl Es te rs  of 5 -Ary l -3 -me thy l -  
penta 2,4-dienoic Acids 
. ! .  

Ratio ol theisorners 
] lin the mixture 

Com- [yield,I ~ _ _  
pound ~ bp, *C (mm) [/o ( cis, trans, 

| I trans tram 

,a[ 
lb p "CH3 
I c  I p - C I  
ld I p-Br 
le ] p-N(CHz) ~ 
If I p.-NO2 

I 

142--150 (3) ] 55 
134--149 (3) ] 46 
178--185 (2) ] 57 
t89--196 (3) ] 42 
188--194 (2,5)] 26 
190--198 (2) ] 22 

45 
41 
38 
37 
28 

55 
59 
62 
63 
72 

Note. Stationary phase - 5% of XE-60 deposited 
on Chromaton N-AW-MDW, column length 2 m, 
d iameter  4 mm, c a r r i e r  gas nitrogen, ra te  of 
flow 30 ml/min, t empera tu re  190°C. 

of cis,  t r ans  i somer  in the mixture fell somewhat in view of the fact that bromine,  by drawing e lect rons  to it-  
self, lowers the total e lect ron densi ty of the nucleus and, consequently, the par t ia l  charge on the oxygen atom 
also dec reases ,  which has an adverse  influence on the stability of the cis, t rans  i somer .  When the substituent 
in the nucleus was a methyl  group, the rat io of the i somers  changed in the direct ion of a g rea te r  predominance 
of the cis,  t r ans  i somer  than in' the case of bromine,  which is probably due to its e lect ron-donat ing nature 
(Table 3). 

To synthesize s t ruc tura l  analogs of absciss ic  acid including a ni trogen-containing nucleus we took 1,3- 
dimethylbenzimidizol in-2-one and 2-methylbenzimidazole  

I [ J .~  i ' / ' ~ - - ' ~ O -  GH3 ~:H , C'Hs 

G,H 3 CH3 GHa OH~ COCH 3 CH s 

-.--O=C ~ i l _~ .~  -~'~-'-'c°°°~H5 n~ / N-If ~'T'~'-~--- cc,~,H 
CH 3 CH 3 

Scheme 2 

The aldol condensation of 1 ,3-dimethylbenzimidizol in-2-one with acetone yielded 1 ,3-d imethyl -2-oxobenz-  
imidazol in-5-ylvinyl  methyl ketone. Its PMR spec t ra  has a s ix-proton singlet at 3.37 ppm from two equivalent 
~ N - C H  3 groups.  The olefinic protons appear at 6.60 and 7.05 ppm in the fo rm of doublets with 3 =16 Hz, and 
there  is a th ree -p ro ton  singlet of the ketone methyl  group at 7.31 ppm. 

Condensation of this ketone with ethoxycarbonylmethylenetr iphenylphosphorane led to the corresponding 
pentadienoic es te r ,  the saponification of which gave 5- (1 ,3-d imethyl -2-oxobenzimidazol in-5-yl ) -3-methylpenta-  
2,4-dienoic acid in the form of a mixture of two i somers .  The react ion was per formed in the absence of a sol -  
vent, by fusion. The e s t e r  was separa ted  f rom the by-products  by extract ion with hydrochlor ic  acid and by p r e -  
parat ive  th in - layer  chromatography.  The s t ruc ture  of the compounds obtained was confirmed by PMR spec t ro -  
scopy and also by e lementa ry  analysis .  

Ethyl 5-(benzimidazol-2-yl )penta-2 ,4-dienoate  and the corresponding acid were synthesized analogously. 

( . ~ N l , , l ~ -  CHO + (CH3)~ C(] ~ fT~'~r- N H 

• CH 3 

I[~..~/L_/N ~ CH=CH-C = CH-CO OH 

Scheme 3 
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TABLE 2. Propert ies  of the Compounds Obtained 

Compound 

1. Ethyl 3-methyl-5-phenyl- 
penta-cis-2, t rans-4-dien-  
oate 

2. Ethyl 3-methyl-5-phenyl- 
penta- t rans-2, t rans-4-dien-  
oate 

3. Ethyl 5-{p-bromophenyl)-3- 
methylpenta-cis-2, trans-4-  
dienoate 

4. Ethyl 5-(p-bromophenyl)-3- 
methylpenta-cis-2, t rans-4-  
dienoate 

5. Ethyl 5-(o-methoxyphenyl)- 
3- methylpenta- c is-  2,tr ans- 
4-dienoate 

6. Ethyl 5-(o-methoxyphenyl)- 
3-methylpenta-tr  ans-2, 
trans-4-dienoate 

7. Ethyl 3-methyl-5- (5'- 
methylfuryl)penta-2,4-dien- 
oate 

8. 3-Methyl-5-(5'-methylfuryD- 
penta-2,4-dienoic acid 

9. Ethyl 5-(5 '-bromofuryl)-3- 
methylpenta-2,4-dienoate 

10. 5- (5 '-Bromofuryl)-3- 
methylpenta-2,4-dienoic acid 

11. Ethyl 5-(1;3-dimethyl-2- 
oxobenz imidazolin-5-yl)-3- 
methylpenta-2,4-dienoate 

12. 5- (1,3-Dimethyl-2-oxoben- 
z imidazolin-5-yl)-3-methyl- 
penta-2,4-dienoic acid 

13. Ethyl 5-(benzimidazol-2-yl)- 
3-methylpenta-2,4-dienoate 

14. 5- (Benzimidazol-2-yl)-3- 
methylpenta-2,4-dieno ic acid 

rap, °C 
{solvent). 
bp, oe 
(ram) 

42-43 

84-85 

135-144 
(2,57 

166-168 
(petro- 
leum 
ether) 

163-172 
(57 

224-226 
dil. 
ethanol 

78 

204-205 

146-148 
dil. 
ethanol 

97-98 
r ep re -  
cipita- 
tion 

n~ Yield, % 

1,6091 42 

1,6079 48 

- 40 

- 44 

1,5990 51 

1,6008 28 

1,6123 67 

- 77 

1,fi532 63 

- 76 

- 7 5  

- 8 0  

- 5 6  

- 7 2  

l~esi- 
dence 
time, rain 

6,5 

19 

25 

7,4 

8,9 

Batio of the isomers 

11,3 
12,8 

17 
20,5 

t rans,  
trans 

I00 

- 100 

100 

- lOO 

100 

- 100 

58 42 

60 40 

55 45 

55 45 

55 45 

60 40 

cis, trans 
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TABLE 3. Chemical  Shifts of the Protons  of the Side Chains of 
C o m p o u n d s  R--CH=CH--C. :CH~COOC:H:~ 

5 4 I 2 l 
CHa 

C,H C~(CHa) C,H ] CiS, c~ntrans, Com - 
pound cis, trans, cis, trans, cis, ;tans, 

r~ans trans trans ittans l trans nmns trans trans 

COOCH,CH~ 

CHa 

1 i ,60s ! 
2 
3 ~ . 6 2  s ! 

5 L57 s ' 
{i -- ; 
7 ~.52 s i 

8 5 , 5 6  s 
9 5,58s 
10 5,62s 
11 5,56s 
12 5,42s 
13 5,47 s 

- -  2,07 s 
5,76 S 

2 , ~  s 
5,77 s - -  

- -  2 , 0 6  s 
5,73 s - -  
5,71s 1.95s 

5,77 s 2,08 s 
5,77s 1,99s 
5,80 s 2,06 s 
5,74 s 2,06 s 
5,55s 1,84s 
5,52s 1,82s 

2,32 s 

2,31 s 

2,34 s 
2,26 s 

2,27 s 
2,26 s 
2,26 s 
2,31 s 
2,05 s 
2,072s 

I 
8 , 3 5 d  ! - -  16, 76d 

-- ~ 63dl - -  
8 , 3 4 d  ' - -  16,67d 

-- 5,62 s~ 
8,30d -- 6,61d 

8,0-; 78:1397d ad 6,T_ d/6,~,~ _ 
8,1~ d 6,}-d/ ---- 8,2 d %d/ _-- 
7,92 d 

t 1.23t 
5 . ~ d  1,22t 

1,24 t 
5.79 Sl 1,23t 

I 22t - I 1:23~ 
1,23t 

- -  , 1,25t 

% d  I -- 
l , ISt  

CH, 

4.09 q 
4,07 q 
4,07 q 
4,1 q 
4,07 q 
4£6 q 
4,07 q 

4,O9-q 
4,1 q 

4,0 q 

Note: s) singlet; d) doublet; t) t r iplet ;  q) quar te t .  

The condensat ion of  benz imtdazo le -2 -carba idehyde  with acetone yielded b e n z i m i d a z o l e - 2 - y l v i n y l  methyl  
ketone,  the s tructure  of  which was  conf irmed by m a s s  s p e c t r o m e t r y .  The fragmentat ion and the d irect ion of  
breakdown of  the molecu lar  ion corresponded comple te ly  to the s tructure  given below (the a s t e r i s k s  denote 
metas tab le  trans i t ions ) .  

role i~2 .-~. <,0 
( 4n  ~ ~ " ' ~  ~ '+  m/e l~s lso )  

NH + N ., " 

li l le t?! (100} rg/e 1§8(60) 

\CE  " 
m/e 143 (80} 

Scheme 4 

The fusion of molar amounts of the ketone with ethoxycarbonylmethylenetriphenylphosphorane gave ethyl 
5-(benzimidazolin-2-yl)penta-2,4-dienoate and, after saponification, the corresponding acid. The structures of 
the compounds obtained were confirmed by PM!R and fIR spectroscopy, and also by elementary analysis. 

The fIR spectrum of 5-(benzimidazolin-2-yl)-3-methylpenta-2,4-dienoic acid contained absorption bands 
at 1695 cm -i (C ~---O group of an acid), 1620, 1600 cm -i (conjugated system of double bands), 2856-3060 em -! 
(vibrations of the NI-I group of an imidazole ring), and also vOH of an aromatic ring. 

The abscisste acid analogs synthesized were tested in separate biological tests in the form of the in- 
dividual i s o m e r s .  T h e  t e s t s  w e r e  p e r f o r m e d  on  w h e a t  c o l e o p t i l e s  and on  p e a  s h o o t s  w i t h  t h e  a i m  o f  t n v e s t i g a t .  
i ng  g r o w t h - i n h i b i t i n g  a c t i v i t y .  T h e  i n t r o d u c t i o n  o f  a h a l o g e n  into  t he  a r o m a t i c  r i n g  c o n s i d e r a b l y  i n c r e a s e d  i n -  

h i b i t i o n  on  w h e a t  c o l e o p t i l e s ,  t h e  two  i s o m e r s  ( c i s ,  t r a n s ,  and t r a n s ,  t r a n s )  s h o w i n g  a p p r o x i m a t e l y  t h e  s a m e  
a c t i v i t y  at  low c o n c e n t r a t i o n s  - 2 • 10 -3 M (400 m g A i t e r ) .  N e v e r t h e l e s s ,  t h e r e  w a s  no i n h i b i t i o n  on p e a  s h o o t s .  

W h e n  a m e t h o x y  g r o u p  w a s  i n t r o d u c e d  into t h e  a r o m a t i c  r i n g  o f  t h e  m o l e c u l e ,  a g a i n  an i n c r e a s e  i n  inh ib  

t i o n  on  w h e a t  c o l e o p t t l e s ,  and a l s o  on p e a  s h o o t s  w a s  o b s e r v e d .  In t h i s  c a s e ,  t h e  c i s ,  t r a n s  i s o m e r  s h o w e d  a 
g r e a t e r  a c t i v i t y  t h a n  t h e  t r a n s ~ t r a n s  i s o m e r .  The  t e s t s  w e r e  c a r r l e d  ou t  at  c o n c e n t r a t i o n s  o f  800 and 400 mgj  

l i t e r  ( T a b l e  4) .  

In  s p i t e  o f  t h e  f a i r l y  c o n s i d e r a b l e  i n h i b i t i o n  on  w h e a t  c o l e o p t t l e s  and p e a  s h o o t s ,  t he  a r o m a t i c  a n a l o g s  
w e r e  3 0 0 - 4 0 0  t i m e s  w e a k e r  t h a n  a b s c i s s i c  a c i d  i t s e l f .  T h i s  f a c t  e m p h a s i z e s  t h e  s p e c i f i c  n a t u r e  o f  t h e  s t r u c -  

t u r e  o f  a b s c i s s i c  a c i d  as  an  e f f e c t i v e  n a t u r a l  g r o w t h  i n h i b i t o r .  
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T A B L E  4. G r o w t h - I n h i b i t i n g  A c t i v i t y  of  A b s c i s s i c  A c i d  A n a l o g s ,  % 

on C o n t r o l  

Com pound 

The ethv1 ester of {II)* 
The ethyl ester of HID 
the methyl ester of(Ill) 
The ethyl ester of (IV) 
The ethyl ester of (V) 
The ethyl ester of(Vl) 
The ethyl ester of(VIii 
o-Methoxybenzylidene 

acetone 

| 

~Inhibition on wheat I Inhibition on pea shoots 
[ coleoptiles I 
l repititions of experiments 1 i [11 

8O0 4( 

0 

16 
20 
23 
38 
28 

0 

0 
0 
18 
22 
24 
32 
35 

0 

14 18 0 
28 26 0 
30 33 0 
53 58 31 
49 49 
53 55 i 
59 60 

0 0 0 

800 

0 

0 ° 0 
0 

31 4 
5 
8 g 
o 

0 0 

[ 4  , 1 2 1 3 1 4  
400 mg/liter 

0 1 6 16 18 
0 12 14 16 17 
5 45 50 42 42 

33 35 37 40 
l0 17 17 14 l0 
0 0 0 0 0 

0 0 0 0 

At  a c o n c e n t r a t i o n  of  a b s c i s s i c  ac id  o f  1 m g A i t e r ,  
whea t  c o l e o p t i l e s  was  33% and on pea  shoo t s  89%. 

* See e x p e r i m e n t a l  p a r t .  

inh ib i t ion  on 

EXPERIMENTAL 

The IR spectra were recorded on a UR-20 spectrometer, the mass spectra on an MKh-1003 instrument, 

and the PMB spectra on a JNM-4H 100/100 MHz instrument with hexamethyldisiloxane as internal standard 

(5 scale). 

The e l e m e n t a r y  a n a l y s e s  c o r r e s p o n d e d  to the c a l c u l a t e d  f i g u r e s .  

Ethyl  5 - ( p - B r o m o p h e n y l ) - 3 - m e t h y l p e n t a - 2 , 4 - d i e n o a t e .  To 2.25 g (0.01 mole)  of  p - b r o m o b e n z y l i d e n e a e e -  
tone  in 15 m l  of  abso lu t e  benzene  in a c u r r e n t  of  n i t r o g e n  was  added  1.5 ml  (0.012 mole)  of  e thy l  b r o m o a c e t a t e .  
The m i x t u r e  was  h e a t e d  to the  bo i l ,  and 0.77 g (0.11 g - a t o m )  of  a c t i v a t e d  z inc  was  added  in s m a l l  p o r t i o n s .  The  
m i x t u r e  was  bo i l ed  for  2 h and was  then  coo led  and s h a k e n  with  50 m l  of  5% H2SO 4. The  o r g a n i c  l a y e r  was  
s e p a r a t e d  off  and the aqueous  l a y e r  was  e x t r a c t e d  wi th  b e n z e n e .  The be nz e ne  e x t r a c t s ,  c o m b i n e d  with  the  o r -  
gan ic  l a y e r ,  w e r e  w a s h e d  and d r i e d ,  and the  s o lve n t  was  d i s t i l l e d  off.  Th is  gave  2.6 g o f  an o i l .  To t h i s  w e r e  
added  30 m l  of  d r y  benzene  and 0.9 g (0.0075 mole)  of  NaHSO 4 and the  m i x t u r e  was  h e a t e d  in the  o i l  ba th  wi th  
the  s i m u l t a n e o u s  d i s t i l l a t i o n  of  w a t e r  for  2 h.  Then the m i x t u r e  was  d i lu t ed  with w a t e r ,  w a she d ,  and e x t r a c t e d  
with  e t h e r .  The e x t r a c t  was  w a s h e d  and d r i e d  and the  s o l v e n t  was  d i s t i l l e d  off. Y ie ld  1.23 g (42%) of  e thy l  5 -  
( p - b r o m o p h e n y l ) - 3 - m e t h y l p e n t a - 2 , 4 - d i e n o a t e ;  ye l low oi l ,  lqf 0.780, 0.895 [ p e t r o l e u m  e t h e r - d i e t h y l  e t h e r  (2 : 1) 
s y s t e m ] .  Compounds  (Ia and b) w e r e  o b t a i n e d  s i m i l a r l y  (see  Tab le  1). 

E t h y l  5 - ( p - C h l o r o p h e n y l ) - 3 - m e t h y l p e n t a - 2 , 4 - d i e n o a t e .  To a so lu t ion  o f  the  R e f o r m a t s k y  r e a g e n t  o b t a i n e d  
f r o m  8 g o f  a m a l g a m a t e d  z inc ,  1 m l  of  CHsMgI , and 10 g (0.06 mole)  Of e thy l  b r o m o a c e t a t e  in 100 m l  of  a b s o -  
lu te  e t h e r ,  a f t e r  d e c a n t a t i o n ,  was  added  5.4 g (0°03 mole)  o f  p - o h l o r o b e n z y l i d e n e a c e t o n e ,  and the m i x t u r e  was  
b o i l e d  for  2 h and was  then coo led .  The  con ten t s  of  the  f l a s k  w e r e  h y d r o l y z e d  with 10% CIIsCOOH. The  o r g a n i c  
l a y e r  was  s e p a r a t e d  off  and the aqueous  l a y e r  was  e x t r a c t e d  with  e t h e r .  The e t h e r e a l  l a y e r ,  c o m b i n e d  wi th  the  
o r g a n i c  l a y e r ,  was  washed  and d r i e d .  D e h y d r a t i o n  of  the  p r o d u c t  wi th  3.6 g (0.03 mole)  of  NaI-ISO 4 gave  4.27 g 
(57%) of  e thy l  5 - ~ ( p - c h l o r o p h e n y l ) - 3 - n a e t h y l p e n t a - 2 , 4 - d i e n o a t e ,  Rf  0.73, 0.842. 

E thy l  5-  ( 5 ' - m e t h y l f u r y l ) - 3 - m e t h y l p e n t a - 2 , 4 - d i e n o a t e .  A m i x t u r e  o f 1.3 7 g (0.01 mole)  of  e t h o x y c a r b o n y l -  
m e t h y l e n t r i p h e n y l p h o s p h o r a n e  was  fused  in an o i l  ba th  in a c u r r e n t  of  n i t r o g e n  at  150-160°C for  an hour .  The  
coo led  m a s s  was  t r e a t e d  with  e t h e r ,  the  c r y s t a l s  tha t  p r e c i p i t a t e d  w e r e  s e p a r a t e d  off, the  m o t h e r  l i quo r  was  
c o n c e n t r a t e d ,  and the r e s i d u e  was  d i s t i l l e d  in v a c u u m .  Yie ld  1.4 g (67%) o f  5 - ( 5 ' - m e t h y l f u r y l ) - 3 - m e t h y l p e n t a -  
2 , 4 - d i e n o i c  ac id  wi th  bp 135-144°C (2.5 m m ) .  Compound 9 was  ob t a ined  s i m i l a r l y  ( see  Tab le  2). 

1 , 3 - D i m e t h y l - 2 - o x o b e n z i m i d a z o l i n - 5 - y l v i n y l  Me thy l  Ketone .  To a so lu t ion  o f  2.46 g (0.013 mole)  of  1 ,3 -  
d i m e t h y l b e n z i m i d a z o l - 5 ( 6 ) - c a r b a l d e h y d e  [5] in 10 m l  of  e t ha no l  w e r e  added  7.5 m l  (0.13 mole)  of  ace tone  and 
then ,  wi th  s t i r r i n g ,  6 m l  o f  5% e t h a n o l i c  NaOH so lu t i on  and 4 m l  o f  w a t e r .  The  r e a c t i o n  m i x t u r e  was  s t i r r e d  
for  an hour  at  r o o m  t e m p e r a t u r e  and was  a c i d i f i e d  with  5%HC1 to pH 6; the  c r y s t a l s  t ha t  d e p o s i t e d  w e r e  f i l t e r e d  
off.  The add i t ion  of  20 m l  of  e t h e r  to the  e v a p o r a t e d  so lu t i on  led  to the  a p p e a r a n c e  of  m o r e  c r y s t a l s .  Yie ld  
1.9 g (57%) of  1 , 3 - d i m e t h y l - 2 - o x o b e n z i m i d a z o l i n - 5 - y l v i n y l  m e t h y l  ke tone .  Whi t e  c r y s t a l s ,  mp  168-169°C 
(decomp. ,  e thanol ) ,  Rf  0.48 [ethyl  a c e t a t e - e t h e r  (1 : 1) s y s t e m ] .  
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Benzimidazot-2-ylvinyl Methyl Ketone. Under similar conditions, 2.19 g (0.025 mole) of benzimidazole- 
2~carbaldehyde [6] and 11 ml (0.25 mole) of acetone yielded 1.5 g (52%7 of benzimidazol-2-ylvinyl methyl ketone. 
Yellow crystals ,  mp 165-167°C (aqueous ethanol}, Rf 0.436 [ethyl a c e t a t e - e t h e r - p e t r o l e u m  ether (5 : 11 : 6) 
system]. 

Ethyl 5-(1,3-Dimethyl-2-oxobenzimidazolin:5-yl)-3-methylpenta-2,4-dienoate. A mixture of 0.96 g 
(0.0044 mole} of 1,3-dimethyl-2-oxobenzimidazoUn-5-ylvinyl methyl ketone and 1.74 g (0.005 mole} of ethoxy- 
carbonylmethylenetriphenylphosphorane was heated in a current  of nitrogen at 137-147°C for 1.5 h. The r e -  
sulting soild mass,  after cooling, was treated with ether in the cold. The crystals that deposited were filtered 
off and the mother liquor was extracted repeatedly with 5%HCI. After treatment with bicarbonate, 0.99 g 
(75%} of ethyl 5-(1,3-2-oxobenzimidazolin-5-yl}-3-methylpenta-2,4-dienoate was obtained in the form of white 
crystals  with mp 78°C (decomp., ethanol}, Rf 0.665, 0.73 [benzene-acetone (1 : 1) system]. 

Compound 13 was synthesized similarly.  

After preparative separation of the es ters  and their saponification [7], the following acids were obtained: 

II - 3-methyl-5-phenylpenta-cis-2, trans-4-dienoic acid, mp 157~158°C [8]. 
I l l -  3-methyl-5-phenylpenta-trans-2, trans-4-dienoic acid, mp 161-161.5°C [8]. 
IV - 5-(o-methoxyphenyl)-3-methylpenta-cis-2,trans-4-dienoio acid, mp 165-166°C; 
V -  5-(o-methyoxyphenyl)-3-methylpenta-trans-2,trans-4-dienoic acid, mp 191-192°C; 
V I -  5-(p-bromophenyl)-3-methylpenta-cis-2, trans-4-dienoic acid, mp 198-199°C; 
V I I -  5,-(p-bromophenylT-3-methylpenta-trans-2,trans-4-dienoic acid, mp 210-211°C. 

SUMMARY 

1. A number of ary~l analogs of abscissic acid have been obtained by the condensation of substituted ben- 
zylideneaeetones with ethyl bromoacetate by the Reformatsky reaction. Furyl and other heterocyelic analogs 
of abscissic acid have been synthesized for the first time by the Wit~ig reaction of substituted furfurylidene- 
acetones andketones containing heterocyclic nuclei with ethoxycarbonylmethylenetriphenylphosphorane. 

2. It has been found by PMR spectroscopy and also by GLC analysis that the l~eformatsky condensation 
leads predominantly to the formation of the trans,trans isomer in the mixture. The Wit~ig reaction gives the 
cis,trans isomer in predominating amount. 

3. Biotests have shown that the activities of the analogs synthesized are inferior to the activity of ab- 
scissic acid itself. 
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