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A N D  A C E T A L S  OF "y- A N D  6 - F O R M Y L  A L C O H O L S  
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Acetylenic  T- and 5-keto alcohols and ace ta l s  of acetylenic  %- and 5-keto alcohols and aceta ls  
of aeetylenic  7- and 5 - fo rmyl  alcohols undergo cycl iza t ion  to T-dihydropyrones  and f l-dihydro- 
furanones  under  the influence of acids .  

Aeeta ls  (I) of acetylenic  5-hydroxy aldehydes [1] a r e  potential  sources  of the cor responding  6-hydroxy 
aldehydes - they a r e  conver ted  to ~ -pyrones  {V) when the aceta l  p ro tec t ive  group is removed by acidic r e -  
agents .  It was found that this t r a n s f o r m a t i o n  is also common to o ther  acetylenic  carbonyl-conta in ing com-  
pounds - %,- and 5-keto alcohols (II) and ace ta l s  (I) of acetylenic  ~,-formyl alcohols,  which a re  converted,  r e -  
spect ively,  to 7 -d ihydropyrones  (V) and f l -dihydrofuranones (VII). This opens up a method for  the p repa ra t ion  
of compounds that  have repel lent  p rope r t i e s .  Thus 2 ,2 -d ime thy l -5 -pheny l -4 ,5 -d ihydro fu ran-3 -one  (VHh) is 
a natural  repel lent .  

The t r an s fo r m a t i ons  found in this r e s e a r c h  can be explained by hydra t ionof  the t r ip le  bond of the above-  
indicated compounds to give hydroxydicarbonyl  compounds (IV), which undergo cycl izat ion with the loss  of a 
wa te r  molecule  to ~-pyrones  V or  f l - furanones VII or  a r e  dehydrated to vinyl ketones or  vinylketo aldehydes 

Insti tute of Pe t rochemica l  and Coa l -Chemica l  Synthesis at I rkutsk  State Univers i ty ,  An4~arsk. T r a n s -  
la ted f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, No. 11, pp. 1471-1473, November ,  1976. Original a r t i c l e  
submit ted November  24, 1975. 

l This material is protected b), copyright registered in the name o f  Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part 
o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $ Z 50. 

1212 



TABLE 1. 5 , 6 - D i h y d r o - 4 - p y r a n o n e s  V and 1,2-Dihydro-3-furanones 
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Cv'I). tn fact, in a number  of c a s e s ,  a vinyl diketone was  i so lated - for example ,  vinyl diketone Vlk, which, 
l ike  other  vinyl d iketones  [2], ex i s t s  in the enol form in solution,  was  isolated when ketol  Ilk was  treated with 
sulfuric  acid in aqueous a lcohol .  Signals  of vinyl  protons  (6.2, 6.52, and 7.63 ppm). as wel l  as  the signal of a 
hydroxyl  group at 16.2 ppm, are  recorded  in the PMR spec trum of Vlk.  Enol izat ion should p r o m o t e  intra-  
m o l e c u l a r  addition to the act ivated double bond. 
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I. II[--V a RI=R2=CI-t3. Ra=li. i=l; b R:=CHa, R2=C~Hs, Ra=H, n~l:  
c RI=Re=(CH~)s, R~=H, n=l; 1, IlL 1\. VII dR]=R2=CHa. R'~=H. n=0; II, IV Ve 
R~=R2~CHs, Ra=C6I-ts, m=l: f R~=I,~'.--(CH2h, Ra=C6H~. re=l; g Rl=CsHs, R2=H, 
~a=n-C3ltz, re=l; II, iV, \;11 h R'::R~=CHa, Rs=CsHs. m=0; i RI=R2=CHa, 
R-~=C~.CC6Hs, m=0; j Rl=R~=(,,:lk,~, Ra=C6Hs. m=0; 1I. IV k RI=Ra=CsHs. 

I?': H,m=l 

One cannot  exclude  the p o s s i b i l i t y  that  an iono t rop ic  r e a r r a n g e m e n t  of the  type involved in  the r e a r r a n g e -  
m e n t  of f l - ace ty len ic  [3] and c~-acetylenie [4] a lcohols  l ead ing  to the c o r r e s p o n d i n g  v inyl  d ike tones  VI and v iny l -  
ke to  a ldehydes  a l so  o c c u r s  in the ca se  of 6-ke to  a lcohols  (IIe-g, k) and ace t a l s  ([a-c) of 6 -hydroxy  a ldehydes .  
The c y c l i z a t i o n  of compounds  of th i s  type to T - p y r o n e s  u n d e r  the in f luence  of ac ids  is well  known [5]. 

The exp lana t ion  of the c o n v e r s i o n  of T-keto  a lcohols  II and ace t a l s  of T - h y d r o s "  a ldehydes  to fu ranones  
th rough a step invo lv ing  an iono t rop ic  r e a r r a n g e m e n t  is h a r d l y  accep tab le .  In th i s  case ,  if the s c h e m e  of 
an iono t rop ic  r e a r r a n g e m e n t  of c~-aeetylenic a lcohols  is followed [4], we should have i so la ted  o p e n - c h a i n  vinyl  
d iketones  o r  v iny lke to  a ldehydes ,  the  c y e l i z a t i o n  of which to ~ - d i h y d r o f u r a n o n e s  VII is  i m p o s s i b l e .  We a re  
t h e r e f o r e  inc l ined  to suppose  that  the f o r m a t i o n  of y - d i h y d r o p y r o n e s  V and f l -d ihydro fu ranones  VII is caused  
by h y d r a t i o n  of the t r i p l e  bond and s u b s e q u e n t  c y e l i z a t i o n  of hydroxy d i ca rbony l  d e r i v a t i v e s  IV. 

The IR s p e c t r a  of V and VII con ta in  i n t e nse  a b s o r p t i o n  bands  of a double bond conjugated  with a carboRvl 
group (1570-1595 and 1570-1600 cm -1) and of a c a rbony l  group (1640-] 680 and 1690-1710 cm-1) .  The PMR 
s p e c t r u m  of 7 - p y r o n e  Vg con ta ins  s i gna l s  of a v inyl  p r o t o n  (6.26 ppm) and of a p ro ton  a t tached to a s a tu ra t ed  
r ing  c a r b o n  a tom (4.5 ppm),  s igna l s  of a r i n g  CH 2 group (2.6 ppm) and a p ropy l  s u b s t i t u e n t  0 . 5  ppm),  as well  
as a s ing le t  of a me thy l  group (0.75 ppm) and a mu l t i p l e t  of a r o m a t i c  p ro tons  at 7 .05-7 .7  ppm.  The PMR spec-  
t r u m  of f l - fu r anone  VIId con ta ins  s igna l s  of v inyl  p r o t ons  at 6 5.52 and 8.20 ppm and p ro tons  of m e t h y l g r o u p s  
(1.30 ppm) .  In add i t ion  to s igna l s  of a r o m a t i c  p r o t o n s  at 6 7 .11-7 .86 ppm,  the PMR s p e c t r u m  of fu ranone  VIlh 
con ta ins  the r e s o n a n c e  of a v inyl  p r o t o n  (5.87 ppm) and of p ro tons  of g e m - d i m e t h y l  g roups  {1.42 ppm).  
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EXPERIMENTAL 

The IR spec t r a  of thin l aye r s  or  minera l -o i l  suspens ions  of the compounds were  r eco rded  with a UR-10 
s p e c t r o m e t e r .  The PMR s pec t r a  we re  r eco rded  with a Var ian  s p e c t r o m e t e r  (100 MHz) with t e t r ame thy l s i l ane  
as the external  s tandard.  

Acetylenic  6-keto alcohols I Ie-g ,  k and fo rmyl  alcohol ace ta ls  Ia -c  were  obtained by the method in [1]; 
7-keto alcohols IIh-j  were  obtained by the method in [6]. 

~/-Dihydropyrones (V) and/3-Dihydrofuranones  (VII). A solution of 0.05 mole  of the appropr ia te  acetal  
Ia -d  or  keto alcohol I I e -k  was added to a solution of 12 ml  of concentrated H2SO 4 in 50 ml  of ethanol and 50 
ml  of water ,  and the mix tu re  was ref luxed for  8 h. The ethanol was removed by distil lation, the res idue  was 
ex t rac ted  with e ther ,  and the e ther  l a y e r  was washed wi~h sodium carbonate  solution and dried with MgSO~. 
The solvent was removed  by disti l lation, and the res idue  was vacuum fract ionated.  The physica l  constants  of 
V and VII a r e  p re sen ted  in Table 1. 

1 ,5 -Dipheny l -4 -pen tene - l ,3 -d ione  (VIk). This compound, with nap 106-107 ~ was obtained in 89~ yield 
by a s i m i l a r  method f r o m  0.01 mole  of 1 ,5 -d ipheny l -5 -hyd roxy -2 -pen tyn - l -one  ([Ik). Found: C 81.6; H 5.7ff. 
C17H1402. Calculated:  C 81.6; H 5.6~0. IR spec t rum,  cm- l :  1640 (C =O), 953, 970 (C =C). 
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CHEMISTRY OF HETEROANALOGS OF ISOFLAVONES 

V.* REACTION OF FURAN AND BENZOFURAN ANALOGS OF ISOFLAVONES 

WITH ALKALIS AND HYDRAZINE 

V. T. Khilya, L. G. Grishko, 
and F. S. Babichev 

UDC 547.814.5'79-8.1.778.2.3 

It is shown that t r e a t m e n t  of 3 -he ta ry lch romones  with alkal is  and hydraz ine  hydrate  leads to 
opening of the pyrone  ring and subsequent  convers ion  of the in te rmedia te  to ~ - h e t a r y l - 2 - h y -  
droxyacetophenones  and 2-hydroxyphenylpyrazole  der iva t ives .  

The reac t ion  of chromones  with alkal is  can be used to es tab l i sh  the s t ruc tu re  of compounds of this s e r i e s  
[2]. We have studied the effect  of a lkal is  on furan  and benzofuran analogs [3] of isof lavones (in-c). It was es -  

* See [ 1] for  communica t ion  IV. 
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