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D i s p a r o l o n e ,  a N o v e l  T u m o r  Inh ib i tor  Der ive d  f r o m  

Inc identa l  to our cont inuing search for insect  a t t rac t -  
ants  f rom plant  and insect products ,  we have  submi t t ed  
ext rac ts  and fract ions of such na tura l  products  to Drug  
Research and Development ,  Nat iona l  Cancer Ins t i tu te ,  
Bethesda,  Maryland,  for tests  as t umor  inhibitors.  Dur ing  
the  ex t rac t ion  and isolat ion of sex a t t r a c t an t  f rom abdo- 
mens of female gypsy moths,  Porthetria dispar (L.) 1 large 
amount s  of bo th  combined and free f a t ty  acids were 
obta ined  tha t  were una t t r ac t ive  to the  male  moths.  
t3UTENANDT 2, in his inves t iga t ion  of the  sex a t t r a c t an t  of 
the  s i lkworm m o t h ,  Bombyx mort L., had  found tha t  
reduct ion  of the  una t t r ac t ive  acids to the  corresponding 
alcohols wi th  l i th ium a luminum hydr ide  resulted in 
act ive  compounds.  Such reduct ion  of our  gypsy m o t h  
acids failed to give products  a t t r ac t ive  to gypsy m o t h  
males, bu t  the  crude reduct ion  mix tures  showed in v ivo  
inh ib i to ry  ac t iv i ty  against  the  Walke r  in t ramuscula r  
carc inosarcoma 256 (WA) in rats  8. We have  now succeeded 
in isolating and ident i fy ing one of the  major  cy to toxic  
principles, and its s t ruc ture  has been conf i rmed by  
synthesis.  

Ini t ial ly,  the  combined f a t ty  acids (52 g) obta ined  f rom 
100,000 female moths  ~ were reduced wi th  7 g of l i th ium 
a luminum hydr ide  in e ther  to give 49 g of a viscous, 
yel low oil (n~ 1.4601) t h a t  solidified in the  cold bu t  
mel ted  again at  room tempera ture .  This  oil showed 
inhibi t ion of the  t u m o r  sys tem at  400 mg/kg.  Guided by  
the  assay, we then  f rac t ionated  the oil on a column 
(64 by 3 cm) of silicic acid (minus 325 mesh), elut ing 
successively wi th  10-, 20-, and 30% benzene in hexane,  
2-, 8-, 20-, and 50% ethyl  e ther  in hexane,  ether,  5- and 
10% methano l  in ether,  and methanol .  Inh ib i t ion  a t  
300 mg /kg  was demons t ra ted  by  the  10% methano l  in 
e ther  eluate,  which weighed 1.90 g af ter  evapora t ion  of 
the  solvent.  The  remaining  fract ions showed no inhibi t ion 
of the  t u m o r  system. The ac t ive  f ract ion was a ve ry  
viscous, pale-yel low oil at  room tempera ture ,  bu t  i t  
solidified when refr igerated (5 ~ to a white,  w a x y  solid, 
m.p.  25 ~ 

Gas-l iquid ch roma tog raphy  of the  fract ion mel t ing  at  
25 ~ on polar  and non-polar  co lumn packings showed it  
to be a pure  compound.  E lemen ta l  analysis established its 
formula  as C16H3002. The  I R - s p e c t r u m  exhib i ted  s t rong 
bands for p r imary  hyd roxy l  (3400 and 1070 cm -~) and 
ketone  carbonyl  (1720 cm -1), weak  bands for unsa tu ra t ion  
(1660 cm-~), and an unbroken  chain of a t  least  4 me thy lene  
groups (718 cm-X); absence of b ranching  was l ikewise 
indicated.  The  UV-spec t rum showed only end absorption,  
which prec luded the  presence of conjugat ion.  The fact  
t h a t  the  compound  conta ined a keto  group showed t h a t  
l i th ium a luminum hydr ide  reduc t ion  of the  acids had 
been incomplete ,  p robab ly  because of the  use of insufficient  
reducing agent.  This  explana t ion  was subs tan t ia ted  by  
fur ther  reducing the  keto  alcohol w i th  excess l i th ium 
a luminum hydr ide  to diol, as shown by  disappearance of 
the  carbonyl  band f rom its IR-spec t rum.  

The keto  alcohol, which has been designated 'disparo- 
lone' ,  failed to give a posi t ive  iodoform tes t  and was 
therefore no t  a m e t h y l  ketone.  Hydrogena t ion  in the  
presence of p l a t i num ca ta lys t  showed the  absorpt ion of 
sufficient  hydrogen  for a single double bond, gave a 
compound  t h a t  analyzed for C16H3~O2, and indicated a cis 
configurat ion for the  double bond, since the  I R - s p e c t r u m  
of disparolone was free of absorpt ion  for trans (965 cm -1) 
and v iny l  (3095-3010 and 1050-950 cm -1) unsatura t ion.  
Pe r ioda te -pe rmangana te  oxida t ion  ~ of disparolone clea- 
ved  the  double bond bu t  left  the  p r imary  hydroxy l  and 
keto  groups in tac t  to yield hexanoic  acid (identified by  gas 
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ch roma tog raphy  of its me thy l  ester) and a hyd roxy  keto 
acid (C10H1804) (strong IR-bands  at  3400, 1720, and 
1710 cm -1) ; the  la t te r  could not  be a fl-keto acid since i t  
failed to give a color tes t  wi th  ferric chloride reagent .  The 
cis double bond therefore lay be tween carbons 10 and 11. 
Sodium borohydr ide  select ively reduced the  keto  group 
of the  h y d r o x y  keto  acid to give a h y d r o x y  lactone 
(C10HlsO3) instead of the  expected h y d r o x y  acid, indica- 
t ion t h a t  the  keto group, prior  to reduction,  had-been in 
the  gamma or delta position. The  I R - s p e c t r u m  of the  
h y d r o x y  lactone revealed absorpt ion  at  1770 cm -1, 
character is t ic  of a y- lactone;  a A-lactone absorbs a t  
1740 c m - L  Thus,  the  h y d r o x y  lactone appeared to be the  
y-lactone of 4, 10-dihydroxydecanoic  acid. 

The foregoing da ta  indicated t h a t  disparolone was 
(Z)-7-oxo-10-hexadecen-l-ol  (I), a s t ruc ture  borne out  
by  its nuclear  magnet ic  resonance spectrum, and this  
ass ignment  has been conf i rmed by  synthesis.  
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Disparolone was synthesized by  prepar ing  7-oxo-10- 
hexadecyn- l -o l ,  in.p. 41-42~ according to the  elegant  
8-step me thod  of KENNEDY e t a l .  5 and select ively  hydro-  
genat ing it  wi th  Lindlar  catalyst .  The p roduc t  mel ted  at  
25~ undepressed by admix tu re  wi th  disparolone, and 
bo th  showed ident ical  IR-,  gas chromatographic ,  and 
NMR-spect ra .  

Although the oncolytic activity of disparolone is 
relatively low, it does provide a lead for the preparation 
of related compounds possibly possessing considerably 
higher activity. To our knowledge, anti-tumor activity has 
never before been reported for a long-chain keto alcohol. 
The most closely-related structure with such activity is 
10-hydroxy-2-decenoic acid, which is active against 
leukemia and ascitic tumors6. 

Zusammen[assung. Disparolon,  als neue tumorhem- 
mende Verbindung yon Weibchen des Schwammspin- 
ners, Porthetria dispar L., wurde isoliert und als 7-Oxo- 
hexadec-cis-lO-enol-(1) identifiziert und synthetisch dar- 
gestellt. Die Verbindung ist gegen Walker Karzinosarkom 
256 in Ratten aktiv. 
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