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NEW SYNTHESIS OF DIASTEREOMERIC (')-13,17,21-TRIMETHYLPENTA- 

AND (+)-13,17,21-TRlMETHYLHEPTATRIACONTANES 

Submi t t ed  by 
( 1 0 / 1 4 / 8 2 )  

H. A.  T o l s t i k o v * ,  V. N .  Odinokov and W .  R .  Achu- 
nova 

I n s t i t u t e  o f  Chemistry 
Academy o f  S c i e n c e ,  IJfa 

and 

A. M. Moiseenkov" and A .  V .  Semenovsky 

N .  D.  Z e l i n s k y  I n s t i t u t e  o f  O r g a n i c  Chemistry 
Academy o f  S c i e n c e s  
MOSCOW, USSR 

Recen t ly  a s e v e n - s t e p  s y n t h e s i s  o f  t h e  t i t l r :  hydroca rbons  

Ia  and I b  s t a r t i n g  from g e r a n y l  a c e t o n e  w a s  d e s c r i b e d  i n  t h i s  

J o u r n a l . '  W e  now r e p o r t  a t h r e e - s t e p  p r e p a r a t i o n  o f  t h e  s a m e  

compounds s t a r t i n g  from k e t o  a ldehyde  11, r e a d i l y  o b t a i n a b l e  

by s e l e c t i v e  o z o n o l y s i s  of a l l - t r a n s  trimethylcyclododecatri- 

ene .  2 

RCH=PPh3 

(I11 a.b) 
R 0 

. .  
IV a,b 

C11H23CH=PPh3 
b 

a) R 

CllH2 *R / 2 2 Pd/C C 1 1 H 2 3 w  

V a,b I a,b 

b) R = l-C H = l-CloH21 12 25 

W e  have p r e v i o u s l y  shown2 t h a t  t h e  a ldehyde  g roup  of I1 

can b e  s e l e c t i v e l y  o l e f i n a t e d .  I n  t h e  p r e s e n t  case, monoole- 

f i n a t i o n  of  I1 w i t h  phosphoranes I I I a  and I I I b  p r o c e e d s  t o  g i v e  

t h e  k e t o  t r i e n e s  I V a  and IVb i n  - > 6 0 %  y i e l d  as E / Z  m i x t u r e s .  3 
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I n  both  c a s e s ,  less than  1 0 %  d i o l e f i n a t i o n  products  w e r e  formed; 

they  w e r e  e a s i l y  removed by column chromatography on s i l i c a  g e l .  

The t r ea tmen t  of I V a  and IVb w i t h  2-dodecylidene t r iphenylphos-  

phorane accord ing  t o  t h e  procedure of  Sonnet’ a f f o r d e d ,  a f t e r  

chromatography on s i l i c a  g e l ,  a - 7 0 %  y i e l d  o f  t h e  t e t r a e n e s  Va 

and Vb a s  E/Z mixtures.’  Hydrogenation of  V over  5% Pd/C quan- 

t i t a t i v e l y  gave t h e  corresponding racemic a lkanes  I as mixtures  

of diastereomers . ’  T h e i r  s t r u c t u r e  a s  w e l l  a s  t h e  s t r u c t u r e  of 

i n t e r m e d i a t e  o l e f i n s  I V  and V w e r e  confirmed by s p e c t r a l  d a t a ;  

accord ing  t o  GLC d a t a ,  a l l  t h e s e  compounds c o n t a i n  2-4% of i m -  

p u r i t i e s .  The m a s s  s p e c t r a  of  I matched those  r e p o r t e d  f o r  t h e  

n a t u r a l  hydrocarbons.  4 

Thus, success ive  o l e f i n a t i o n  of 11, s e r v i n g  as a source  

of t h e  i n n e r  l I 5 , 9 - t r i m e t h y l  fragment of  t h e  t a r g e t  molecules  

I ,  provides  a s imple r o u t e  t o  t h e s e  a lkanes  us ing  primary long 

cha in  a l k y l  bromides; t h e  o v e r a l l  y i e l d  o f  t h e  sequence i s  > 

4 0 % .  

EXPERIMENTAL SECTION 

NMR s p e c t r a  w e r e  measured i n  C C l 4  on a Varian DA-60-IL spec t ro -  
m e t e r  w i th  TMS as an i n t e r n a l  s t anda rd .  Mass s p e c t r a  were de- 
termined on a Varian MAT-CH-6 spec t rometer  a t  120-170°  and 70 
ev .  GLC-retention t i m e s  ( T )  w e r e  ob ta ined  us ing  column wi th  5% 
of  SE-30 on chromatone N-AW-DMCS a t  270°. 

Syn thes i s  of 6,10-dimethyl-S(E) ,9(E),13-tetracosatriene-2-one 

(=).- To a s t i r r e d  suspension of n-undecyltriphenylphosphonium 

bromide5 (6.95 g ,  1 4  mmoles) of THF (50 m l )  under an argon a t -  

mosphere w a s  added - n-bu ty l l i t h ium ( 1 0 . 8  ml of 1 . 3  M i n  hexane) 

ove r  1 0  min a t  -7OO; t h e  r e a c t i o n  mixture  w a s  kep t  a t  t h i s  t e m -  

p e r a t u r e  f o r  0.5 h r .  A f t e r  a d d i t i o n  ( s y r i n g e )  of  t h e  k e t o  a l -  

dehyde 112 (3 .3  g ,  1 4  mmoles) i n  THF (5  m l )  , t h e  r e a c t i o n  mix- 
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0 t u r e  w a s  s t i r r ed  for  3 h r s  a t  -70 : it w a s  t h e n  t r e a t e d  a t  loo 

w i t h  a s a t u r a t e d  s o l u t i o n  of N a C l  (50 m l ) ,  and  t h e n  e x t r a c t e d  

w i t h  l i g h t  p e t  e t h e r .  The e x t r a c t  w a s  washed w i t h  wa te r ,  

d r i e d  o v e r  Na2S04, e v a p o r a t e d  a n d  t h e  r e s i d u e  w a s  ch romato -  

g r a p h e d  on s i l i c a  g e l  ( 1 0 0  9). G r a d i e n t  e l u t i o n  f rom hexane  

t o  h e x a n e - e t h e r  (4:l v /v )  g a v e  3.35 g (64%) o f  t r i e n e  I V a  as  

an  o i l ,  n i o  1.4674, T 7.6 min. 

NMR: 6 0.80 ( t ,  J = 6.5 Hz, 3H, CH3CH2), 1.20 ( m ,  16H, 8 x CH2), 

1.50 ( b s ,  6H, CH3C=C), 1.95 ( m ,  12H, CH2C=C), 2.02 ( S ,  3H, CHJ- 

CO), 2.30 ( m ,  2H, CH2CO), 4.8-5.3 ( m ,  4H, HC=C). MS ( m / e ,  % ) :  

3.74 (1.8, M'), 316 (1.2), 248 (15.3), 193 (22.21, 180 (45.0), 

125 (100). 

Anal .  C a l c d  f o r  C26H460: C, 83.3; H. 12.4 

Found: C, 82.9; H, 12.2 

S y n t h e s i s  o f  6,10-dimethyl-5(E),9(E),l3-hexacosatriene-2-one 

( I V b ) .  S i m i l a r l y ,  s t a r t i n g  f rom p-tridecyltriphenylphosphonium 

bromide5  (7.32 g ,  14 m o l e s )  and  k e t o  a l d e h y d e  I1 (3.3 g ,  14 

m o l e s ) ,  t h e  t r i e n e  I V b  w a s  p r e p a r e d  (3.4 g ,  60%) as  a n  o i l ,  

n20 1.4691, 'I 8.0 min.  

NMR: 6 0.82 (t, J = 6.5 Hz, 3H, CH3CH2), 1.20 ( m ,  20H, 10 x 

CH2), 1.50 ( b s ,  6H, CH3C=C), 1.95 ( m ,  12H, CH2C=C), 1.97 ( S ,  

3H, CH3CO), 2.22 ( m ,  2H, CH2CO), 4.9-5.2 ( m ,  4H, HC=C). M S  

( m / e ,  % ) :  4.02 ( 1 . 0 ,  M'), 344 ( 0 . 8 1 ,  276 (20.8), 208 (95.5), 

D 

193 (15.6), 125 (100). 

Anal .  Calcd f o r  C28H500: C, 83.5; H, 12.5 

Found: C, 83.5; HI 12.7 
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S y n t h e s i s  of 1 3 , 1 7 , 2 1 - t r i m e t h y l - 1 2 , 1 6 ( E ) , 2 0 ( E )  , 2 4 - p e n t a t r i a -  

c o n t a t e t r a e n e  ( V a ) . -  To a s t i r r e d  s u s p e n s i o n  of n - d o d e c y l t r i -  

pheny lphosphon ium bromide5 ( 2 . 5 5  g ;  5 mmoles) i n  THF (50  m l )  

u n d e r  a n  a r g o n  a t m o s p h e r e  w a s  added  5 - b u t y l l i t h i u m  ( 3 . 8 5  m l  of 

1 . 3  M i n  h e x a n e )  over 5 min a t  -30 ; t h e  r e a c t i o n  m i x t u r e  w a s  

k e p t  a t  t h i s  t e m p e r a t u r e  for  0 . 5  h r .  A f t e r  a d d i t i o n  ( s y r i n g e )  

of t h e  k e t o n e  I V a  ( 1 . 8 5  g ;  5 mmoes) i n  THF ( 5  ml), t h e  r e a c t i o n  

m i x t u r e  w a s  s t i r r e d  f o r  a n o t h e r  t w o  h r s  a t  -30 . F u r t h e r  work- 

up as above  and  ch romatography  on s i l i c a  g e l  ( 5 0  g ;  g r a d i e n t  

e l u t i o n  f rom hexane  t o  h e x a n e - e t h e r ,  4 : 1  v/v) g a v e  2 .0  g ( 7 6 % )  

of t e t r a e n e  V a  as  a n  o i l ,  n i o  1 . 4 6 8 2 ,  T 40.4 min.  

0 

0 

NMR: 6 0.82 ( t ,  J = 6 . 5  Hz, 6H, C€13CH2) ,  1 . 2 0  ( m ,  34Hr 1 7  X 

C H 2 ) ,  1 . 5 0  a n d  1 . 5 9  (b s ,  9H, C H 3 C = C ) ,  1 . 9 5  ( m ,  1 6 H .  C H 2 C = C ) r  

4 .9-5.2 ( m ,  5H, H C = C ) .  

Ana l .  C a l c d  f o r  C38H70:  C ,  8 6 . 6 ;  H ,  1 3 . 4  

Found:  C ,  8 6 . 2 ;  H ,  1 3 . 0  

S y n t h e s i s  of 13,17,21-trimethyl-12,16(E),20(E),24-heptatr~acon- 

- t a t e t r a e n e  ( V b ) . -  S i m i l a r l y ,  s t a r t i n g  from n - d o d e c y l t r i p h e n y l -  

phosphonium bromide ( 2 . 2 5  9, 5 mmoles) and  k e t o n e  I V b  ( 2 . 0  g ,  

5 mmoles), V b  ( 1 . 9 3  g ,  7 0 % )  w a s  o b t a i n e d  as a n  o i l ,  n i o  1 . 4 7 1 4 .  

NMR: 6 0.82 ( t ,  J = 6 . 5  H Z r  6H, CH3CH2) ,  1 . 2 0  ( m ,  38H, 1 9  x 

C H 2 ) ,  1 . 5 0  and  1 . 5 9  (bSr  9Hr CH3CzC)r 1 . 9 5  ( m ,  1 6 H ,  C H 2 C = C ) ,  

4 .9-5.2 ( m ,  5 ~ ,  H C = C ) ;  T 42 .5  min .  

A n a l .  Calcd f o r  C 4 0 H 7 4 :  C ,  8 6 . 6 ;  H ,  13 .4  

Found:  C r  86 .2 ;  H ,  1 3 . 1  

Hydroca rbons  I a  and  1b.- A s o l u t i o n  of t e t r a e n e  V a  ( 0 . 2  9 )  i n  

e t h a n o l  ( 5  m l )  w a s  h y d r o g e n a t e d  u n d e r  t h e  no rma l  c o n d i t i o n s  

over 50 m g  of 5% Pd/C c a t a l y s t .  The u s u a l  work-up g a v e  0.2 g 
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of Ia  as  a n  o i l ,  n:' 1 . 4 5 6 8 , l  T 29.9  min. 

t r a n s f o r m e d  i n t o  I b  as a n  o i l ,  n;' 1 . 4 5 9 7 , l  T 31.5 min. 

S i m i l a r l y ,  Vb w a s  
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