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SUMMARY 

Methyl sterculate, a cyclopropenoid fa t t y  acid, has been synthesized 
with carbon-14 as the methylene carbon in the cyclopropene ring. 

Introduction 

Sterculic and malvallc acids occur i n  the t r lg lycer ldes o f  the cornnercial- 
l y  important cottonseed and kapokseed o i l s .  These cyclopropenold f a t t y  acids 
are held responslble f o r  numerous physlological disorders I n  farm and labora- 
tory anlmals (1). More Importantly, stercul lc acid has been reported as a 
powerful cocarclnogen (2). Stercullc acid I s  known to I n h l b l t  several f a t t y  
actd desaturase systems (3); otherwise I t s  metabollc fa te  fs unknown. 

The l l t e ra tu re  contains several reported syntheses o f  stercul ic and 
malvallc acids, a l l  o f  which u t l l i z e  the part icular s t a b i l i t y  o f  the cyclopro- 
penum catlon (4,5,6). Gensler and co-workers have reported the s thesls o f  
C-14 labeled methyl malvalate using the l r  procedures reported e a r c a r  (7). 
This paper reports the synthesis of C-14 labeled methyl sterculate v la  another 
procedure also reported ear l ie r  (6). 

Results 

The synthetlc rwte used here I s  sumarized I n  the following equations: 
F02ET 
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111 I V  

NaBH4 I 
methyl s tercul  a t e  
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The speci f lc  a c t i v i t y  o f  the s ta r t ing  material, g l y ~ i n e - 2 - ~ ~ C .  remained 
constant throughout the pmcedure untl l the decarbonylation-reduction steps 
I11 to V. Durlng t h i s  stage, the specl f ic  a c t l v i t y  dropped 10%. The reason 
I s  wt apparent unless par t  o f  the label was on the carboxyl group of the 
s ta r t lng  glyclne. 

ductlon t o  a small extent. Methyl stearolate produced fmm th i s  loss I s  
separated on a colunn and should not a f fec t  the specl f ic  a c t i v i t y  o f  the 
product. Gensler has recent ly dlscussed t h i s  reactlon (8). 

A side product was also obtained, radloactlve sterculy l  alcohol, f o n d  
by the borohydrlde reduction o f  the carboxyl group o f  stercul ic acid. Norn- 
a l l y  borohydrlde does not reduce carboxyl groups and usually the amount o f  
reduction during t h l s  procedure i s  small, but varlable. 

Loss o f  the methylene group from the cyclopropene r i ng  accompanies re- 

Experlaenta 1 

61y~lne-2-’~C (45 mg. 3 ml l l l cu r les )  was dissolved i n  50 m l  dried 
absolute ethanol and gaseous HCl bubbled through the solutlon. Af ter 12 hours, 
15 m1 o f  benzene was added and d l s t i l l e d  o f f  through a Dean-Stark trap, 
and the solut lon was allowed t o  se t  another 12 hours. The solutlon was then 
waned s l f gh t l y  t o  dlssolve 3.44 g o f  inactlwt, recrys ta l l  zed glycine ethyl 
ester hydrochlorlde. Upon coollng the p-t, glydne-2-14C ethylester-HC1, 
was f i l t e r e d  o f f  and the mother l l q w r  evaporated t o  a small volume and 
f i l t e r e d  again; y i e l d  98% speci f ic  a c t i v i t y  1.18 x 102 mCl/mole. 

The above glydne-2-{4C ethylester.HC1 was dissolved i n  18 m l  water and 
added t o  a solutlon o f  0.64 g potasslum acetate and 3.099 g NaNO i n  18 m l  
water a t  00 C. Two and one-half m i l l i l i t e r s  o f  10% H2SO4 was ad&d and the 
solution extracted with 20 m1 o f  cold ether. Thls process was repeated twice 
y ie ld ing 1.86 g o f  product. One gram more o f  NaN02 was added, the solution 
extracted three more times w i th  cold ether y l e l d  ng 0.74 g. or a to ta l  y ie ld  
o f  2.60 g (92.5%) o f  yellow ethyl dlazoacetate-2-~4C. 

suspended i n  10 g neat methyl stearolate a t  120° C under a nitrogen atmos- 
phere. 
washed alumina column, elut ing 75 m l  fractions wi th pentane. In the f i f t h  
f rac t ion  10% ether was added and slowly increased t o  30% ether by the 
elghth fractlon. By the tenth fractlon. a l l  the meth 1 steamlate had 
eluted and radioactive methyl 9.10-carbethox 
I1 began to elute. specl f lc  ac t i v t t y  1.19 x 
n60 .  1910, 1755. 1745, 1475. 1450, 1380, 1190 and 1040 cm- 
o f  t h i s  diester by th ln  layer chrmtography (9) demonstrateci that  a l l  o f  
the rad ioac t iv i t y  was wl th  the dlester. 

Ester hydrolysis on the above substituted cyclopropenoid f a t t y  acid 
was p e r f o d  by dissol+tag it i n  12 m l  of 1-propanol containing 1.1 
a t  1050 C under a nitrogen atsosphere for 2 hours. Af ter  cooling, d l h t i n g ,  

The above dlaroacetate was slowly added t o  1 g actlvated copper dust 

Half o f  t h i s  rnlxture was chromatographed on a 2.5 x 25 an Merck acid 

thano-fbC-9-octadecenate 
d i / m l e ;  i l (neat )  2935, 

Examlnation 

KOH 
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and neutralizing, the cyclopropenoid diacid 111 was extracted w i th  ether. 
dried over NaeSO , and the ether removed underreduced pressure. y ie ld ing  
1.74 g. 22% base! on ethyl diaroacetate; i r (ne  t )  3400-2400 (broad-OH), 2935. 
2870. 1925, 1730. 1484, 1445, 1245 and 955 an-! 

The above diacid was added t o  0.93 g 70% Hi104 i n  20 g acetic anhydride 
a t  Oo C and allowed t o  warm t o  15O C f o r  20 minutes. This decarbonylation 
solution which turned a deep dark red and evolved carbon monoxide, was mixed 
with 25 m l  CHC13 and 150 m l  hexane a t  -300 C. The dark viscous precipi tate 
was separated. One hundred f i f t y  m i l l i l i t e r s  more o f  cold hexane was added 
to  the decarbonylation solution and l e f t  one hour a t  -300 C t o  separate any 
additional cyclopropenium ion. 

A hydride solution was prepared by warming 10 g NaBH4 t o  50' C under 
nitrogen i n  200 m l  dimethyl sulfoxide and 60 m l  pyridine, then cooling to 
50 C. The above dark red, viscous cyclopropenium perchlorate was iarwdiately 
added t o  the cold hydride solution wi th rapid s t i r r ing .  Any tendency t o  
foam can be suppressed by covering the hydride solution wi th a layer O f  
pentane. Workup was accomplished by d i l u t i ng  the hydride solution wl th a 
large volume of water, neutral izat ion and extraction w i th  pentane. The 
product was es ter i f ied  with diazomethane and chrcinatwraphed on a 2.5 QI 
x 25 cm alumina col mn, y ie ld  390 ng 26% based on the above diacid; speci f ic  

NMR to  the terminal methyl resonance (10) indicated 99% purity; a l l  
rad ioac t iv i t y  occurs under the methyl sterculate spot on a AgNO - s l l i U  gel 
t h in  layer plate (9); i r (neat)  2935. 2870, 1875, 1740. 1475, llb and 1005 
cm-1. I n  addition 660 lag o f  radioactive sterculy l  alchohol was eluted Off 
the above chromatography column. 
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