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ORGANIC PREPARATIONS AND PROCEDURES, 2(4) ,  245-248 (1970) 

IMPROVED PREPARATIONS OF CYCLONONEN-3-OL, 
CYCLONONEN-3-ONE, CYCLONONANONE 

AND CYCLONONANOL 

1 Goverdhan Mehta 
Department of Chemistry 
The Ohio State University 

Columbus, Ohio 43210 

An improved method for the preparation of the title 

compound is described. 1,2-Cyclononadiene(I) obtained y& 

9,9-dibromobicyclo (6.1.0) n o n a r ~ e ~ ’ ~  was hydrated by 8 

modification of the procedure of Sharma, Shoulders and 

Gardner4 to give I1 in 74% yield. 

Sarett’s reagent5 yielded 111. 

over 5% palladium on carbon produced a mixture of IV and V, 

Oxidation of I1 with 

Catalytic reduction of 11 

I I1 

I11 IV V 
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GOVERDHAN MEHTA 

w h i c h  c o u l d  b e  r e d u c e d  by LAH t o  g i v e  p u r e  V o r  o x i d i z e d  by  

J o n e s  r e a g e n t 6  t o  y i e l d  I V .  

EXPERIMENTAL 

C y c l o n o n - 2 - e n - l - o l ( I I ) .  C y c l o n o n a - l Y 2 - d i e n e  ( 3 0  g . ,  0 . 2 4  

m o l e )  d i s s o l v e d  i n  t e t r a h y d r o f u r a n  (200 m l . )  was a d d e d  t o  a 

s o l u t i o n  p r e p a r e d  f rom d i l u t e  s u l f u r i c  a c i d  ( 2 0  g .  i n  30 m l .  

o f  w a t e r ) ,  m e r c u r i c  s u l f a t e  ( 3  g . )  and t e t r a h y d r o f u r a n  ( 3 0 0  

m l . ) .  The m i x t u r e  was r e f l u x e d  f o r  4 h r .  u n d e r  n i t r o g e n  and 

f i l t e r e d  t o  remove t h e  p r e c i p i t a t e d  i n o r g a n i c  s a l t s .  The 

o r g a n i c  p h a s e  was s e p a r a t e d  by d i l u t i o n  w i t h  water ( 2 0 0  ml.) 

and  e x t r a c t i o n  w i t h  t h r e e  100-ml.  p o r t i o n s  of  e t h e r .  The 

combined e t h e r e a l  e x t r a c t  was washed w i t h  50-ml. p o r t i o n s  o f  

b r i n e ,  d r i e d  a n d  f r e e d  o f  s o l v e n t  t o  g ive  2 8 . 3  g .  of  a p a l e  

y e l l o w  o i l .  D i s t i l l a t i o n  y i e l d e d  2 5 . 1  g .  ( 7 4 % )  o f  a c o l o r l e s s  

l i q u i d ,  b p .  88-90"/1 m m . ,  ng6 1 . 4 9 6 1 ;  l i t . 4  r e p o r t s  1 7 %  y i e l d .  

The vpc  a n a l y s i s  of  t h e  Droduc t  i n d i c a t e d  99% h o m o g e n e i t y .  

The above  l i q u l d  on t r i t u r a t i o n  w i t h  p e n t a n e  and  c h i l l i n g  

r e a d i l y  c r y s t a l l i z e d  t o  g i v e  a w h i t e ,  waxy s o l i d ,  mp. 31". 

I t s  I R  s p e c t r u m  d i s p l a y e d  s i g n a l s  due  t o  two o l e f i n i c  p r o t o n s  

b e t w e e n  T 3 . 6 7  and  4 . 5 2  ( m u l t i p l e t )  and  a one  p r o t o n  a b s o r p t i o n  

a t  T 5 .34 ( b r o a d ) .  

C a t a l y t i c  R e d u c t i o n  o f  Cyclonon-2-en-1-01, The u n s a t u r a t e d  

a l c o h o l  ( 6  g.) i n  e t h y l  a c e t a t e  ( 4 0  ml.) was h y d r o g e n a t e d  a t  

25°C a n d  a t m o s p h e r i c  p r e s s u r e  o v e r  5% Pd-C c a t a l y s t  (600  m g . ) .  

A f t e r  a n  u p t a k e  o f  a p p r o x .  0 . 7  mole f u r t h e r  c o n s u m p t i o n  of  

h y d r o g e n  c e a s e d .  The c a t a l y s t  was removed by f i l t r a t i o n  a n d  

t h e  r e s i d u e  was d i s t i l l e d  t o  g i v e  4 . 8  g .  of c o l o r l e s s  o i l  ( 9 6 % ) .  
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IMPROVED PREPARATIONS OF CYCLONONEN-3-OL. 

Vpc examinat ion  o f  t h e  above mater ia l  i n  c o n j u n c t i o n  w i t h  I R  

and NMR spec t roscopy  i n d i c a t e d  i t  t o  be  a 70:30 m i x t u r e  of 

cyc lononanol  and cyclononanone.  

Cyclononanol .  The above mater ia l  ( 2 . 1  g .  ) i n  d ry  e t h e r  was 

reduced  w i t h  an excess  o f  l i t h i u m  aluminum h y d r i d e .  Usual 

work-up fo l lowed  by d i s t i l l a t i o n  gave 2.0 g .  ( 9 4 % )  o f  cyc lo -  

nonanol  as a v i s c o u s  c o l o r l e s s  l i q u i d ,  bp.  85-6'12 mm., nD 

1.4914.  

26 

Cyclononanone. The mix tu re  from hydrogena t ion  of  cyclonon-2- 

en-1-01 ( 2  g . )  i n  a c e t o n e  ( 1 0  m l . )  w a s  o x i d i z e d  by J o n e s '  

r e a g e n t  ( 0 . 7  M I  and worked up r o u t i n e l y  t o  f u r n i s h  on d i s t i l -  

l a t i o n  1 . 6 8  g .  ( 8 4 % )  of  cyclononanone,  bp. 78-9'/3 m m . ,  nD 

1 .4773.  

mp. 177-79', l i t .7 mp. 179.5-180.5'. 

26 

A semicarbazone  was p r e p a r e d  by s t a n d a r d  p r o c e d u r e ,  

Cyclonon-2-en-1-one. Cyclonon-2-en-1-01 (1 g . ,  0.007 mole)  

i n  p y r i d i n e  ( 3  ml. ) was o x i d i z e d  by S a r e t t  ' s  r e a g e n t  

( p r e p a r e d  by add ing  chromium t r i o x i d e  (430 mg.) t o  3 m l .  o f  

p y r i d i n e )  and l e f t  a s i d e  a t  room t e m p e r a t u r e  f o r  24 h r s .  

under  a n i t r o g e n  a tmosphere .  D i l u t i o n  w i t h  25 m l .  o f  water 

and e x t r a c t i o n  w i t h  two 25 m l .  p o r t i o n s  o f  e t h e r ,  fo l lowed  

by washing w i t h  10% sodium b i c a r b o n a t e  and two 1 5  m l .  p o r t i o n s  

of  b r i n e  and d r y i n g ,  gave a p a l e  ye l low o i l  (690 mg.) .  

D i s t i l l a t i o n  y i e l d e d  617 mg. ( 6 1 % )  o f  c o l o r l e s s  l i q u i d ,  bp.  

81-2'/3mrn., ng6 1 .5029.  

i s t i c  o f  a ,$ -unsa tu ra t ed  ke tones  a t  1670 cm-l. 

spec t rum showed two low f i e l d  o l e f i n i c  p r o t o n s  between 'I 3 .5  

and 4 . 1 7  ( m u l t i p l e t  1. 

5 

I t s  IR spec t rum had bands c h a r a c t e r -  

I ts  NMR 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



GOVERDHAN MEHTA 

ACKNOWLEDGEMENT 

The a u t h o r  wi shes  t o  thank  P r o f e s s o r  Pau l  G .  Gassman f o r  

p r o v i d i n g  t h e  o p p o r t u n i t y  f o r  t h e  p u r s u i t  of this p r o j e c t .  

The r e s e a r c h  was suppor t ed  by Grant  GP-11270 from t h e  N a t i o n a l  

Sc ience  Foundat ion .  

REFERENCES 

1. Present  a d d r e s s :  Department of  Chemis t ry ,  I n d i a n  I n s t i t u t e  
o f  Technology,  I I T  P o s t  O f f i c e ,  KANPUR, I n d i a .  

2. W .  E .  Doering and A .  K .  Hoffman, J .  Am.  Chem. S O C . ,  76, 
7 1 6 2  ( 1 9 5 4 ) .  

3. L .  S k a t t e l b o l  and S. Solomon, Org. Syn. ,  9, 35 ( 1 9 6 9 ) .  

4 .  R .  K .  Sharma, B. A .  Shou lde r s  and P .  D .  Gardner ,  J .  Org. 
Chem., 32, 241 ( 1 9 6 7 ) .  

Chem. S O C . ,  7 5 ,  422 ( 1 9 5 3 ) .  

Weedon, J .  Chem. SOC. ,  39 ( 1 9 4 6 ) ;  L .  F i e s e r ,  "Reagents  f o r  
Organic  S y n t h e s i s , ' '  John  Wiley and Sons ,  I n c . ,  N e w  York, 
(19681,  p .  142.  

S O C . ,  74,  3643 (1952) .  

5. G .  I .  Poos,  G .  E .  Ar th ,  R .  E .  Bey le r  and L.  H .  S a r e t t ,  J .  Am. 

6 .  K .  Bowden, I .  M .  H e i l b r o n ,  E .  R .  H .  J o n e s  and B.  C .  L .  

7 .  A .  T .  Blomquis t ,  L .  H.  L i u  and J .  C .  Bohrer ,  J .  Am.  Chem. 

(Received January 7, 1970) 

248 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


