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a t  75-80 ~ The  a m o r p h o u s  3 e x h i b i t e d  t r i s u b s t i t u t e d  
doub le  b o n d  (1630 a n d  820 cm-1),  no m a x i m u m  a b s o r p t i o n  
a b o v e  205 n m  in U V - s p e c t r u m ,  a n d  N M R - s p e c t r u m  
signals  a t  rcDe13 8.27 (3H, b r  s, C H 3 - - C - C - - H  ) a n d  
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4.70 (1H, m,  C H 3 - - C = C - - H  ). Se len ium dioxide  o x i d a t i o n  
of 3 in boi l ing e t h a n o l  gave  4, m.p. 155-156~ vm~• 
3400 c m - t ( - - O H ) ;  zeDcla 6.00 (2H, b r  s, --CH~OH). 

B y  t r e a t i n g  2 a  w i t h  CH2N 2 in MeOH gave  a m e t h y l  
es ter  2b ,  m.p .  90-100 ~ Vmax 3270, 1730, and  1710 cm-1;  
i ts  N M R - s p e c t r u m  e x h i b i t s  s igna l  a t  zcDela 6.37 (3H, 
s, --COOCH~), which  was s t ab le  to  a lkal i  i nd ica t ing  t h a t  
t he  c a r b o m e t h o x y  g roup  was in a s t ab le  conf igura t ion .  
The  r educ t i on  w i t h  L A H  in T H F  m e t h y l  es ter  a f forded  a 
sole p r o d u c t  5 a  (m.p. 133-135 ~ wh ich  expressed s t r o n g  
h y d r o x y l  a b s o r p t i o n  (3270 cm -1) i n s t ead  of es te r  ab -  
sorp t ion .  The  convers ion  of diol 5 a  to t o sy l a t e  5 b  
(m.p. 70-71 ~ was accompl i shed  b y  t he  i n t e r ac t i on  w i t h  
tosy l  chlor ide  in d ry  pyr id ine .  5 b  on s u b s e q u e n t  r educ t i on  
w i t h  L A H  af forded  e-cedrol.  F r o m  these  resu l t s  t h e  
s t r u c t u r e  of isocedrolic acid is r ep resen ted  b y  fo rmula  2 a.  
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Summary. O t o b a n o n  o b t a i n e d  f rom n - h e x a n e  e x t r a c t  of Myristica simarum A. DC. was  e luc ida ted  as 1-oxo-o toba in  b y  
t h e  phys ica l  spec t ra  and  chemica l  degrada t ion .  

In  connec t ion  w i th  our  in t e res t s  in l ignans  a n d  in view, r a to ry .  Th i s  r e p o r t  deals w i t h  t he  chemica l  c o n s t i t u e n t s  
of t h e  p o t e n t i a l  of Myristica f ragrans  as a n a t i v e  d rug  2, 3, of n u t m e g  of Myristica simarum A.DC. 
chemica l  s tud ies  on Myristica cagayanensis Merr.  ~ and  F resh ly  g round  n u t m e g  was e x t r a c t e d  w i th  n - h e x a n e  
Myris/ica simarum A.DC. were u n d e r t a k e n  in our  labo-  a t  room t e m p e r a t u r e .  The  e x t r a c t  was c o n c e n t r a t e d  a n d  
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t h e  p r ec ip i t a t ed  c rys ta l l ine  t r imyr i s t i n ,  m.p.  54-56 ~ was 
f i l t e red  off. W h e n  t h e  f i l t r a te  was  c h r o m a t o g r a p h e d  on a 
sil ica gel co lumn,  t he  c rys ta l l ine  o t o b a n o n e  was ob ta ined ,  
wh ich  was ti le same c o n s t i t u e n t  f rom t he  e x t r a c t  of 
Myristica cagayanensis Merr.  ~. 

O t o b a n o n e  (I), m.p .  175-176 ~ [~]D-27.1 ~ (C. 0.7 in  
CHCla), C20I-tlsOs, ~max 236 and  288 n m  (log 4.35 a n d  4.00), 
exh ib i t s  I R - a b s o r p t i o n  b a n d s  a t  3080, 1675, 1620, 1585, 
1500, 1260, 1245, 1055 and  950 cm -1. According  to  these  
d a t a  and  N M R - d a t a ,  o t o b a n o n e  m u s t  con t a in  2 s e c o n d a r y  
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me thy l  groups,  2 m e t h y l e n e d i o x y p h e n y l  groups and  a 
benzoyl  moiety .  

Reduc t ion  of o tobanone  wi th  N a B H  4 in MeOH afforded 
needle-l ike crysta l l ine  alcohol (lI) which showed OH 
s t r e t ch ing  absorp t ion  at  3320 c m  -1, bu t  no absorp t ion  of 
a con juga ted  carbonyl  group. Compound  (II) was t r ea t ed  
wi th  p- tosyl ic  acid in benzene  under  reflux, and  gave a 
l iquid (III) [vmaz 1630 and 810 cm -I, no - -OH absorp t ion ;  
,~max 241, 273.5 and  281 n m  (log e 4.14, 4.15 and 4.19)]. 
Dehydrogena t ion  of compound  (III) by  dichlorodicyano-  
benzoqu inone  p roduced  a pheny t  naph tha l ene  der iva t ive  
(IV) (m.p. 183-185 ~ which  was ident i f ied wi th  te t ra -  
dehyd roo toba in  5. T r e a t m e n t  of compound  (II) w i th  
acetic anhydr ide  in pyr id ine  yielded an aceta te  (V), m.p.  
139.5-140.5, Vm~z 1720 cm 1, which was t r ea ted  by  reac- 
t ion wi th  Zn in AcOH under  reflux to  give unexpec ted  
e l iminat ion  p roduc t  (III).  Hydrogena t i on  of (III) wi th  
5% Pd-C in MeOH gave d ihydro  compound  (VI) (m.p. 
136-137 ~ which  was ident i f ied as o toba in  5. The evidence 
concluded t h a t  o tobanone  had to be 1-oxo-otobain as 
d r a w n  (I) or i ts  C 2 epimer. F u r t h e r  evidence to conf i rm 
o tobanone  to be 1-oxo-otobain is t h a t  compound  (I) or 
(V) afford o toba in  by  the  react ion of hydrogenolys is  wi th  
5% l?d-C. 

The ass ignment  of 1-hydroxyl  in (II) is in e-quasi-  
equi tor ia l  o r ien ta t ion  by  the  observa t ion  t h a t  C~H (with 
grea t  d iquas iaxia l  coupling constant)  exh ib i ted  a t  
ZCDCl~ 4.12 (J = 8 Hz) and  ~eDc13 3.76 (J = 9 Hz) in its 
ace ta te  (V) and benzoa te  (VII) der ivat ive,  respect ively.  

Bo th  the  conf igurat ion and  the  conformat ion  of r ing B 
in o tobanone  are the  same as t h a t  of o tobain  were def ined 
by  the  NMl~-spectrum.  C4H in o tobanone  shows great  
coupling cons t an t  a t  vcDc13 6.28 (J = 9.2 Hz), and  the  
me thy l ened ioxy -p ro tons  a t t a ched  to ring A are marked ly  

different .  In  o tobanone ,  th is  is a p ro t o n  of typ ica l  AB 
sys t em in which the  coupling co n s t an t  is 1.2 Hz  and the  
chemical  shif t  is 0.1 ppm.  This is to be expec ted  f rom 
formula  (I) p rovided  t h a t  the  conformat ion  of r ing B is 
pseudochai r  form (VIII) ,  and  t h a t  in th is  conformat ion  
the  pheny l  group is in quasi-equator ia l .  The conformat ion  
of r ing B in (III) is obvious ly  di f ferent  f rom o tobanone  by  
the  observa t ion  of its NMR-spec t rum.  C4H in (III) 
shows less broad singlet  a t  rcDc~a 6.00 (W:/2 = 3 Hz), and 
the  me thy l ened ioxy -p ro tons  a t t a ch ed  to r ing A exhib i t  
equiva len t  a t  TeDels 4.07 (the same chemical  shif t  wi th  
o ther  me thy lene -p ro tons  a t t ached  to  r ing C). This is to 
be expec ted  f rom formula  (III) p rov ided  t h a t  the  con- 
fo rmat ion  of r ing B is an o the r  pseudo-cha i r  form (IX) 
and t h a t  in th is  conformat ion  the  pheny l  group is in 
quasi-axial .  

Compound  (III) prefers  conformer  (IX) to  conformer  
(VIII)  ascribing to grea t  steric h indrance  be tween  ring C 
and me thy l ened ioxy  group a t t a c h e d  to r ing A in la t t e r  
conformer.  The fact  t h a t  ace ta te  (V) or benzoa te  (VII) 
e l iminates  spon taneous ly  in CDC13 solut ion for 6 days  
under  room t e m p e r a t u r e  to  gave (III) ,  is fu r the r  proof.  
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Summary. As pa r t  of a s tudy  to clarify the  re la t ionship  be tween  insects  and the insect ivorous  p l an t  Sarracenia/lava, 
we have  observed the presence of the  para lyz ing  agent  confine in the  volat i le  cons t i tuents .  Fi re  an t s  have  been used as 
the  t e s t  organism in b ioassay s tudies  for para lyz ing  act ivi ty .  

The p i tcher  p lan t ,  Sarracenia /lava ~, has long been 
k n o w n  to be insect ivorous  5. This character is t ic ,  in con- 
junc t ion  wi th  the  conspicuous leaves and flowers, has 
s t imu la t ed  in te res t  a m o n g  scient is ts  in the  unique 
re la t ionship  of th is  p l a n t  to the  insect  popu la t ion  6. A 
va r i e ty  of insects  (ants, wasps,  bees, but terf l ies ,  moths)  
are known  5 to  en te r  the  p i t cher  where  t hey  are subsequent -  
ly r endered  helpless, digested,  and absorbed.  LAMB~;RT ~ 
has r epor ted  exper iments ,  a p p a r e n t l y  made  on fresh 
p l an t s  of S. purpurea, in which a volati le base was pre-  
sen t  which  had  the  charac ter i s t ic  mouse-like odor  of 
confine. However ,  LAMB~RT'S a t t e m p t  to isolate t he  base 
f rom the  p i tchers  (leaves) failed because ' the  base was 
p resen t  in so smal l  an a m o u n t  t h a t  only  the  odor  was 
ob ta ined ' .  

We  have  now conf i rmed the  presence of confine in the  
volat i le  f rac t ion of S. /lava. We have  also d e m o n s t r a t e d  
its insect  para lyz ing  ac t iv i ty  b y  adminis te r ing  confine to 
fire ants .  Fire  an ts  in a small  conta iner  were para lyzed  
wi th in  30 sec when  exposed to 100 ng of confine. The in- 
sects  died upon fu r the r  exposure.  

Isolation procedures. Sarracenia /lava leaves were col- 
lected 14 miles due east  of P a n a m a  City, Flor ida  in June  
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