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Car ro l ' s  react ion [1-4] ,which has been well studied for t e r t i a ry  acetylenic and ethylenic alcohols, has 
found fair ly wide application in the synthesis of polyenic compounds [5]. However, the participation of sec-  
ondary alcohols in this reaction has received little investigation. There are  a few references  in the l i te ra-  
ture  [2-4, 6] according to which unsaturated ketones have been obtained in yields of 12-88% from secondary 
ethylenic alcohols of the aliphatic se r ies ,  but from secondary acetylenic alcohols the corresponding ketones 
are  not formed at all [7]. It has also been shown that some secondary  acetylenic alcohols do not react  with 
2-acetylacetoacet ic  es te r  [8]. 

At the s tar t  of our investigations there were no data at all on the participation of unsaturated alcohols 
derived from 3-cyc lohexene- l -methanol  of types A and B in the Carrol  reaction. 

RI P,~ 
I Gl- I (O l l ) t :=c i [  I 

/ ~ /  /~S\/\--c' ,(oi,)cu=ci,~ 

Re Ra Ra Ra 
A B 

RI, R~, Ra--lI  or CH~ 

On the basis of the already available experimental data [9] it could, however, be supposed that in the 
course  of the formation of tr ienones from alcohols of type A the isomerizat ion of the A 3 bond into the A ~ 
position could occur.  Hence, the possibil i ty of using these alcohols for the synthesis of unsaturated ketones 
and acids by the Carrolmethod could open up easy routes to the preparat ion of natural cycloaliphatic poly- 
enes and their analogs containing the double bond in the 6-posit ion of the ring. 

For the study of the Carrol react ion we took secondary acetylenic alcohols of type A, (I)-(IV), and sec-  
ondary ethylenic alcohols of type B, (V)- (VIII) , whose preparat ion and proper t ies  we have described p re -  
viously [10]. (See top of following page for scheme.) 

In the react ion of the acetylenic alcohols (I)- (IV) with acetoacetic es ter  or ketene dimer  the co r r e -  
sponding acetoacetates  (XII)-(XV) a re  formed. The yields of the lat ter  are  always higher when ketene dimer 
is used, but they depend great ly on the reaction conditions, mainly on the catalyst  used. The catalysts  
studied included sodium ethoxide, sodium acetate, pyridine, t r iethylamine,  and aluminum isopropoxide, and 
for condensation with acetoacetic es te r  we obtained the best yields (60-65%) in presence  of aluminum iso- 
propoxide, while for condensation with ketene dimer  we obtained the best  yields ff0-83%) in presence  of 
tr iethylamine.  

With malonic es ter  the acetylenic alcohols (I)- (IV) condense with grea ter  difficulty with fox~mation of 
the (ethoxycarbonyl)acetates (XXIII)- (XXVI) in yields of 36-56%. The selective hydrogenation of the (ethoxy- 
carbonyl)acetates {XXIID-(XXVI)and the acetoacetates (XVID-(XX) in presence  of Lindlar ' s  catalyst  goes 
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(1), (V), (XIt), (XVlI), (XXlII), (XXVlI), (XXXI), (XNXVI)--RI=R==I~,=~[ 
(II), (VI), (XIiI), (XVIII), (XXIV), {XXVIII), (XXXII). (XXXVII)--Ilt=Cfla, 

IR~ =R3=H 
(ItI), (VIi), (XIV), (XIX), (XXlI), (XXV), (XXIX), (XXXIII), (XXXVlil) -- as = 

=CHa, Rx=Ita=H 
(IV), Will), (XV), (• (XXVi), IXXX), (XXXlV), (XXXlX)--R~=CH., ~h= 

= - R 2 = H  

r e a d i t y  with f o r m a t i o n  of the c o r r e s p o n d i n g  dienie  (e thoxycarbonyl )ace ta tes  (XXVII)- (XXX) and a c e t o a e e -  
ta res  (XVII)- (XX). The l a t t e r  w e r e  a l so  obta ined by the r e a c t i o n  of the aleohoIs  of type B, (V)- (VIII), with 
ke tene  d i m e r  or  aee toaee t i e  e s t e r .  These  a lcohols  condense  m o r e  r e a d i l y  with ke tene  d i m e r  than a leohols  
of type A do, and the y ie lds  of the aee toaee t a t e s  (XVII)- (XX) a t t a in  80-88%. 

The pos i t ion  of the me thy l  groups  in the cyc lohexene  r i n g  of the o r i g i n a l  a lcohols  (I)- (IV) and (V)- 
(VIII) has a c e r t a i n  effect  on t he i r  r e a e t i v i t i e s  in the r e a e t i o n  lead ing  to the f o r ma t i on  of (e thoxyearbonyl )aee-  
ta tes  and ace toaee t a t e s .  The a lcohols  (I) and (V), which have no s u b s t i t u e n t s  in the r ing ,  and the a lcohols  
(III) and (VII) with a me thy l  gToup in the 4 -pos i t i on  a r e  somewha t  m o r e  i n e r t  (see below,  Tab le s  1 and 2). 
The double bond in the r i ng  has no a p p r e c i a b l e  effect  on the y ie ld  of acetoaeeta teso  Thus ,  the cye lehexene  
a lcohols  (i) and (V) and the c o r r e s p o n d i n g  eye lohexane  a lcohols  (X) and (XI) form ace toace t a t e s  in a l m o s t  

iden t ica l  y i e lds  (see below,  Table  1). 

/ \ - -CHr  ~ _ J :____ //x'~--CHC=CII~ . /\--(CH=CH)oCOCI4. Z i I , j =o uetene uune[ orl I I -- pgrol'gsls ! I " ' 

- ~  \ /  (x) - - ~ .  \ /oc 'ocg,cocg;--~ZX-+\/  ~x~xv) 
~9 ~ CH3COCH~uvut~,~a5 I (XVI) - - ~  

/ " \--CHO 
I ! + \ /  / \ -cmoI t )c t I=cm I/~_cl-ic~i=cF& pyrolysis ("~--CI-I=CH(CH~hC0CH, 

I I ketene dimer or \ . )  OlCOCH=COCH, --~0-~ \ /  (XL) 
(iX) (XI) C'EI~COCH2CO OC~gs (XXI) 

By the p y r o l y s i s  o f  the ace toace t a t e s  (XII)-(XXI) it was expected to obta in  the t r i e n i c  ke tones  (XXXI)- 
(XXXIV) the d ien ic  ke tones  (XXX-V)-(XXXtX), and the e thy len ic  ke tone  (XL), and f rom the (e thoxycarbon-  
y l ) ace t a t e s  (XXIII)- (XXX) - the t r i e n i e  e s t e r s  (XLII) and the dienic  e s t e r s  (XLIII). I nves t iga t ion  of the py -  
r o l y s i s  of a ce toaee t a t e s  of s e c o n d a r y  ace ty l en i c  a lcohols  showed that  in all  ca ses*  t h r e e  r e a c t i o n s  occur :  
1) c o n v e r s i o n  of the ace toace t a t e s  into the d e s i r e d  t r i e n o n e s  (X:XXI)-(XXXIV); 2) p a r t i a l  h y d r o l y s i s  of the 
ace toace ta t e  into the o r ig ina l  alcohol  and ace toace t i e  acid with subsequen t  c leavage  of the l a t t e r  into a c e -  
tone  and c a r b o n  dioxide;  3) condensa t ion  of the enol  and keto f o r m s  of the ace toace ta t e  with f o r m a t i o n  of 
dehydroace t i e  acid (XLIV). 

* The p y r o ! y s i s  condi t ions  (time, t e m p e r a t u r e ,  and ca ta lys t )  we re  v a r i e d  widely.  
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The y i e l d s  of the  t r i e n o n e s  (XXXI)- (XXXIV) depend  s o m e w h a t  on the p o s i t i o n  of the  m e t h y l  g roups  in 
the  c y c l o h e x e n e  r ing .  Thus ,  in the  c a s e  of the  a c e t o a c e t a t e s  (XIII) and (X-V) wi th  the  s u b s t i t u e n t s  R 1 and Ra 
the y i e l d s  of  t r i e n o n e s  a t t a in  34% (based on the a c e t o a c e t a t e  which  r e a c t s ) ,  a s  c o m p a r e d  with  7-10% in the  
c a s e  o f  u n s u b s t i t u t e d  (XII) and the  a c e t o a c e t a t e  (XIV) with  the  s u b s t i t u e n t  R 2. With  d i m i n u t i o n  in the  y i e ld  
of the a c e t o a c e t a t e  the y i e ld  of d e h y d r o a c e t i c  ac id  r i s e s  c o r r e s p o n d i n g l y  f r o m  48 to 65%. It i s  p r o b a b l e  
that  s u b s t i t u e n t s  a d j a c e n t  to the  s i de  cha in  s t e r i c a l l y  h inde r  the  c o n d e n s a t i o n  of  the enol  and ke to  f o r m s  
with  f o r m a t i o n  of  d e l , y d r o a c e t i c  a c i d ,  which  exp la ins  the  h i g h e r  y i e l d s  of the  t r i e n o n e s  (XXXII) and (XXXI~)* 

Al l  t h e s e  c o n s i d e r a t i o n s  app ly  a l so  to the  p y r o l y s i s  o f  the d i e n i c  a c e t o a c e t a t e s  (XVII)- (XX), a s  a r e -  
su l t  of which  we ob ta ined  the d i e n o n e s  (XXXVI)- (XXXIX). The  s t r u c t u r e  of the t r i e n o n e s  (XXXI)- (XXXIV) 
was  p r o v e d  by  an i n v e s t i g a t i o n  of  the  u l t r a v i o l e t  s p e c t r a  of t h e i r  2 , 4 - d i n i t r o p h e n y l h y d r a z o n e s  (see be low,  
Tab le  3). The  p r e s e n c e  of Xma x at  390 m #  po in t s  to the  con juga t ion  of  the double  bonds  and the c a r b o n y l  
group in the  s i de  cha in  of  the  t r i e n o n e s  (XXXI)- (XXXIV). It should  be  men t ioned  tha t  f r o m  the  p y r o l y z a t e  
of  the  a c e t o a c e t a t e  (XIV), a p a r t  f r o m  the  t r i e n o n e  (XXXIII), we i s o l a t e d  a ke tone  whose  s t r u c t u r e ,  on the  
b a s i s  of  the  a b s e n c e  of X m a x  a t  380 mr1 in the u l t r a v i o l e t  s p e c t r u m  of i t s  2 , 4 - d i n i t r o p h e n y l h y d r a z o n e ,  p r o b -  
ab ly  c o r r e s p o n d s  to the f o r m u l a  (XLI): 

/ < x /  CH~CQCHa CHa 

(XLI) 

The p y r o l y s i s  of  the  ( e t h o x y c a r b o n y l ) a c e t a t e s  (XXIII)- (XXX) u n d e r  the  cond i t ions  used  for  the  a c e t o -  
a c e t a t e s  is  a c c o m p a n i e d  by much  r e s i n i f i c a t i o n  and l e a d s  m a i n l y  to p r o d u c t s  of the  h y d r o l y s i s  of  the  o r i g i -  
na l  ( e t h o x y c a r b o n y l ) a c e t a t e s  - -  the  o r i g i n a l  a l coho l  and  m a l o n i c  e s t e r ;  only  v e r y  s m a l l  amoun t s  of u n s a t u -  
r a t e d  e s t e r s  w e r e  f o r m e d .  T h e i r  p r e s e n c e  was  e s t a b l i s h e d  by  an a n a l y s i s  of  the  u l t r a v i o l e t  s p e c t r a  o f  the  
p y r o l y z a t e s  ( p r e s e n c e  of  a m a x i m u m  at  280 rap) [11]. 

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

C o n d e n s a t i o n  o f  C y c l o h e x a n e c a r b o x a l d e h y d e  [ 1 2 ]  w i t h  A c e t y l e n e .  A t b e t w e e n  
- 6 0  and - 6 5 ~  with v i g o r o u s  s t i r r i n g  a c e t y l e n e  was  p a s s e d  into a so lu t i on  of 30 g of s o d i u m  in 2 l i t e r s  of  
l iquid  a m m o n i a  unt i l  the  b lue  c o l o r  of  the  s o l u t i o n  d i s a p p e a r e d .  P a s s a g e  of a c e t y l e n e  and s t i r r i n g  was  con -  
t inued at  the  s a m e  t e m p e r a t u r e  wh i l e  a so lu t i on  of 140 g of the a l d e h y d e  (IX) [b.p. 53-55 ~ (15 ram) ,  nD2~ 
1.4480] in 250 m l  of d i m e t h o x y m e t h a n e  was  added  d r o p w i s e  in the  c o u r s e  of 30 ra in .  S t i r r i n g  and p a s s a g e  
of  a c e t y l e n e  w e r e  con t inued  f u r t h e r  fo r  3 h a t  be tw e e n  - 6 0  and - 5 0  ~ The  coo l ing  ba th  was  then  r e m o v e d  
and a f t e r  the  e v a p o r a t i o n  of the m o s t  of the  a m m o n i a  the  r e a c t i o n  m i x t u r e  was  d e c o m p o s e d  with  a m m o n i u m  
c h l o r i d e .  The  p r o d u c t  was  e x t r a c t e d  with  e t h e r ,  and the e x t r a c t  was  washed  with  w a t e r  and d r i e d  with  

* It  is  p r o b a b l e  tha t  the  a b s e n c e  of s t e r i c  h i n d r a n c e  e x p l a i n s  why on ly  the  o r i g i n a l  a l coho l  and d e h y d r o a c e -  
t i c  ac id  w e r e  ob ta ined  in the  p y r o l y s i s  of the  a c e t o a c e t a t e  of 3 - b u t y n - 2 - o l  [7]. 
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MgSO 4. Vacuum f r a c t i o n a t i o n  gave  99 g (63% on the a l d e h y d e  tha t  r e a c t e d )  of ( ~ - e t h y n y l c y c l o h e x a n e m e t h a n o l  
(X); b .p .  67-68  ~ (2 m m ) ;  nD 2~ 1.4798; d42~ 0.9538. Found %: C 78.13; H 10.55. MR 40.97.  C9H140. C a l c u -  
l a ted  %: C 78.14; H 10.21. MR 41.085. The l i t e r a t u r e  [13] g ives :  b .p .  178-179 ~ (745 ram);  nD20 1.4820; d420 
0.9870. 

S e l e c t i v e  H y d r o g e n a t i o n  o f  t h e  A l c o h o l  ( X ) .  21.35 g of the  a c e t y l e n i c  a l coho l  (X) was  
h y d r o g e n a t e d  in a b s o l u t e  m e t h a n o l  in p r e s e n c e  of  L i n d l a r ' s  c a t a l y s t ;  3600 m l  of h y d r o g e n  was  a b s o r b e d .  
C a t a l y s t  was  f i l t e r e d  off,  s o l v e n t  was  d r i v e n  off,  and the  h y d r o g e n a t i o n  p r o d u c t  was  v a c u u m - d i s t i l l e d .  We 
ob ta ined  18.5 g (86%) of ~ - v i n y l e y c l o h e x a n e m e t h a n o l  (XI); b .p .  51-52 ~ (1 ram);  riD2~ 1.4753. Found %: C 
77.40; H 11.66. CgHl60. Ca l cu l a t ed  %: C 77.10; H 11.49. 

A c e t o a c e t a t e s  ( X I I ) - ( X V I ) .  A) 0.65 m o l e  of  ke t ene  d i m e r  w a s  added  with  s t i r r i n g  at  2 -5  ~ in 
the  c o u r s e  of  1 h to a m i x t u r e  of 0.5 m o l e  of the  a c e t y l e n i c  a l c o h o l  (i), (iI), (III), (VI), o r  (X) and 0.5 m l  of  
t r i e t h y l a m i n e .  The r e a c t i o n  m i x t u r e  was  s t i r r e d  fo r  2 h at  r o o m  t e m p e r a t u r e  and fo r  1 h at  60 ~ The  r e a c -  
t ion p r o d u c t  was  washed  s e v e r a l  t i m e s  wi th  s a t u r a t e d  s o d i u m  b i c a r b o n a t e  so lu t ion  and was  e x t r a c t e d  wi th  
e the r ;  the  e x t r a c t  was  w a s h e d  wi th  w a t e r  un t i l  n e u t r a l  and d r i e d  with  MgSO 4. A f t e r  the  r e m o v a l  of  so lven t ,  
the  r e s i d u e  was  v a c u u m - d i s t i l l e d .  The cons t an t s  and y i e l d s  of the  a c e t o a c e t a t e s  ob ta ined  a r e  g iven  in 
T a b l e  1. 

B) A m i x t u r e  of  0.165 m o l e  of the a c e t y l e n i c  a l coho l  (I), (II) (iII), (IV), o r  (X) and 0.33 m o l e  of  a c e -  
t o a c e t i c  e s t e r  was  h e a t e d  fo r  24 h a t  170-180 ~ wi thout  c a t a l y s t  o r  wi th  a l u m i n u m  i s o p r o p o x i d e .  Unchanged  
a c e t o a c e t i c  e s t e r  and a c e t y l e n i e  a l coho l  w e r e  v a c u u m - d i s t i l l e d  off. The  r e s i d u e  was  t r e a t e d  as  in the  p r e -  
ced ing  e x p e r i m e n t .  The c o n s t a n t s  of the  a c e t o a c e t a t e s  ob ta ined  a g r e e  with the  c o n s t a n t s  of t h o s e  p r e p a r e d  
by  me thod  A. The y i e l d s  a r e  s t a t e d  in T a b l e  1. 

A c e t o a c e t a t e s  ( X V I I ) - ( X X I ) .  By the ac t ion  of  0.3 m o l e  of ke t ene  d i m e r  on 0.25 m o l e o f t h e  
e thy l en i c  a l coho l  (V), (VI), (VII), (VIII), o r  (XI) u n d e r  the  c ond i t i ons  of me thod  A we ob ta ined  the  a c e t o -  
a c e t a t e s  (XVII)-(XXI). T h e i r  y i e l d s  and c o n s t a n t s  a r e  g iven  in T a b l e  1. 

0.165 m o l e  of the  a c e t o a c e t a t e  (XII), (XIII), {XIV), (XV), o r  (XVI) was  s e l e c t i v e l y  h y d r o g e n a t e d  in a b -  
so lu t e  m e t h a n o l  in p r e s e n c e  of L i n d l a r ' s  c a t a l y s t .  When h y d r o g e n a t i o n  s topped ,  the  c a t a l y s t  was  f i l t e r e d  
off, and the  h y d r o g e n a t i o n  p r o d u c t  was  v a c u u m - d i s t i l l e d .  The c o n s t a n t s  of  the  a c e t o a c e t a t e s  ob ta ined  a g r e e  
wi th  t h o s e  of  the  c o r r e s p o n d i n g  a c e t o a c e t a t e s  ob ta ined  in the  p r e c e d i n g  e x p e r i m e n t  (see T a b l e  1). 

E x h a u s t i v e  H Y d r o g e n a t i o n  o f  t h e  A c e t o a c e t a t e  ( X I I ) .  9 . 5 g o f t h e a c e t o a c e t a t e ( X I I )  
was  h y d r o g e n a t e d  in 20 m l  of a b s o l u t e  m e t h a n o l  in p r e s e n c e  of p a l l a d i u m  c a t a l y s t .  3800 m l  of  h y d r o g e n  
was  a b s o r b e d .  C a t a l y s t  was  f i l t e r e d  off, so lven t  was  r e m o v e d ,  and the  h y d r o g e n a t i o n  p r o d u c t  was  v a c u u m -  

2o d i s t i l l e d .  We ob ta ined  6.85 g of  ~ - e t h y l c y c l o h e x a n e m e t h a n o l  a c e t o a c e t a t e  (XXII); b .p .  103 ~ (1 mm);  n D 
1.4680; d420 1.0542. Found %: C 69.00, 68.75; H 9.80, 10.01. MR 64.12. C14H2203. Ca l c u l a t e d  %: C 68.99; 
H 9.79.  MR 63.85. 

( E t h o x y c a r b o n y l ) a c e t a t e s  ( X X I I I ) -  ( X X V I ) .  A m i x t u r e  of 0.165 m o l e  of  the  a c e t y l e n i c  
a l coho l  (i), (II), (III), o r  (IV) and 0.33 m o l e  of  m a l o n i c  e s t e r  was  hea ted  for  36 h at  170-175 ~ Unchanged 
r e a c t a n t s  w e r e  v a c u u m - d i s t i l l e d  off. The r e s i d u e  was  washed  wi th  s a t u r a t e d  sod ium b i c a r b o n a t e  so lu t ion  
and e x t r a c t e d  with  e the r ;  the  e x t r a c t  was  washed  wi th  w a t e r  and d r i e d  with MgSO 4. Solvent  was  r e m o v e d ,  
and the  r e s i d u e  was  v a c u u m - d i s t i l l e d .  The c o n s t a n t s  and y i e l d s  of the  ( e t h o x y c a r b o n y l ) a c e t a t e s  ob ta ined  

a r e  g iven  in Tab le  2. 

( E t h o x y c a r b o n y l ) a c e t a t e s  ( X X V I I ) - ( X X X ) .  A m i x t u r e  of 0 . 1 m o l e  of the  e thy l en i c  a l c o -  
hol  (V), (VI), (VII), o r  ~VIII) and 0.2 m o l e  of m a l o n i c  e s t e r  was  hea ted  for  36 h at  170-175 ~ A f t e r  t r e a t -  
m e n t  ana logous  to tha t  d e s c r i b e d  for  the  p r e c e d i n g  e x p e r i m e n t  we ob ta ined  the  ( e t h o x y c a r b o n y l ) a c e t a t e s  

whose  c o n s t a n t s  and y i e l d s  a r e  g iven  in T a b l e  2. 

The  ( e t h o x y c a r b o n y l ) a c e t a t e s  (XXIII)-(XXVI) (0.05 mole)  w e r e  s e l e c t i v e l y  h y d r o g e n a t e d  in a b s o l u t e  
m e t h a n o l  in p r e s e n c e  of L i n d l a r ' s  c a t a l y s t .  The cons t an t s  of the  ( e t h o x y c a r b o n y l ) a c e t a t e s  ob ta ined  a g r e e d  
with  the  c o n s t a n t s  of  t h o s e  ob ta ined  in the  p r e c e d i n g  e x p e r i m e n t  (see Tab le  2). 

P y r o l y s i s  o f  t h e  A e e t o a c e t a t e s  ( X I I ) - ( X X I ) .  A m i x t u r e  of 0 . 1 m o l e  of the  a c e t o a c e -  
ra te  (XIII), 0.05 g of  p - t o l u e n e s u l f o n i c  a c i d ,  and 0.1 g of  hyd roqu inone  was  hea ted  in a C l a i s e n  f l a s k  at  190 
to 210 ~ fo r  45 m i n .  In the  c o u r s e  of  the  p y r o l y s i s  560 m l  of c a r b o n  d iox ide  c a m e  off and at  55-60  ~ 0.4 g of  
ace tone  d i s t i l l e d  o v e r  (riD2~ 1.3650, 2 , 4 - d i n i t r o p h e n y l h y d r a z o n e ,  m .p .  124-125 ~ u n d e p r e s s e d  by  a d m i x t u r e  
with a known s a m p l e ) .  The p y r o l y z a t e  was  v a c u u m - d i s t i l l e d :  F r a c t i o n  I - 73 -78  ~ (1.5 ram);  nD~~ 1.4980; 
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8.2 g; Fraction II -- 110-115 ~ (1.5 ram); nD2~ 1.5112; 2.6 g; Fraction III -- 115-120 ~ (1.5 ram); riD2~ 1.5055; 

1.6 g; Fraction IV -- 120-124 ~ (1.5 ram); nD 2~ 1.4950; 3.0 g. The resinous residue (6.8 g) was dissolved in 

ethyl acetate and precipitated with petroleum ether. We obtained 4.1 g of an amorphous yellow powder; 

after a number of crystallizations we obtained dehydroacetic acid, m.p. 107-108 ~ undepressed by admixture 

of a known sample. Fraction I was the original acetylenic alcohol (if); Fractions II and III were mixtures 

of the trienic ketone (XXXII) and dnchanged acetoacetate (XIII); and Fraction IV was the acetoacetate (XIII). 
However, we did not succeed in isolating analytically pure trienones (XXXI)- (XXXIV) and dienones (XXXV) 

to (XXXIX) either by vacuum distillation or with the aid of the Girard P reagent. 

4.2 g of a mixture of Fractions II and III was chromatographed on 350 g of alumina (activity If). By 

elation with a mixture of petroleum ether and benzene we isolated 1.7 g of the trienone (XXXII) (yield 34%, 
based on the acetoacetate which took part in the decarboxylation reaction). By elution with a mixture of 

ether and methanol we isolated 2.1 g of the acetoacetate (XIII). 

The pyrolysis of the acetoacetates (XII)- (XXI) was conducted in a similar way. We did not succeed in 

isolating the unsaturated ketone (XXX-VI) in an analytically pure state; the 2,4-dinitrophenylhydrazone of 
this ketone is not a crystalline substance. 

The constants and yields of the unsaturated ketones and their crystalline derivatives are given in 

Table 3. 

C O N C L U S I O N S  

Acetoacetic and (ethoxycarbonyl)acetic es te r s  of o~-ethynyl- and e , -v inyl -3-cyc lohexene- l -methanols  
were synthesized,  and their  pyrolys is  was studied. 
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Al l  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  a re  l e t t e r - b y - l e t t e r  t r a n s l i t e r a -  

t i ons  of the a b b r e v i a t i o n s  as g i v e n  in the o r i g i n a l  R u s s i a n  j o u r n a l ,  Some or a l l  of  this  per i -  

od ica l  l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  of the c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  a t  the  h a c k  of t h i s  i s s u e .  

269 


