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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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and s tored at  0 ~ 45 kg of th is  p l an t  mater ia l  was chopped  
and s t eam disti l led in ba tches  in an all glass sys tem for 3 h. 
The dist i l late  was ex t r ac t ed  wi th  anhydrous  e thy l  e ther  
which  was removed  in vacuo to  give 8.0 g of are essent ial  
oil. The to ta l  dist i l late,  which showed para lyz ing  ac t iv i ty ,  
was placed on a jacketed  Florisil  co lumn and eluted suc- 
cessively wi th  100% pen tane ,  5% e thy l  e ther  in pen tane ,  
15~o e thy l  e ther  in pen tane ,  50% e thyl  e ther  in pentane ,  
and  100% e thy l  ether .  Bioassay  s tudies  showed t h a t  
physiological  ac t iv i ty  resided in the  f ract ions  e luted wi th  
50% e thyl  e the r  in pen t ane  and 100% ethyl  ether .  

Separa t ion  of the  basic c o m p o n e n t s  of these  two frac- 
t ions  by  s t a n d a r d  t echn iques  and fu r ther  c h r o m a t o g r a p h y  
resul ted  in the  isolat ion of a base (5 rag) wi th  molecular  
formular  CsH17N (1.9%) f rom the  100% e thyl  e ther  
eluent .  The GLC, TLC and  mass  spec t rum of th is  base  
f rom S. /lava leaves were in comple te  ag reemen t  wi th  an 
au then t i c  sample  of confineS, 9. The 5 mos t  in tense  frag- 
m e n t  ion values  of the  mass  spec t rum of confine in order  
of decreasing relat ive abundance  wi th  the  proposed pa r en t  
ion s ix th  are a t  m/e 59, 39, 41, 99, 126, 127. 

H 
( N ~ / C H 2 C H 2 C H a  

Confine (2-n-propylpiperdine) 

Bioassay procedures. The b ioassay  appa ra tus  consis ted 
of a f ibrous soxhle t  t h imb le  and a large tes t  tube  wi th  a 
d iamete r  jus t  large enough to  accomodate  the  th imble .  
The t h i mb l e  was impregna t ed  wi th  a solut ion of the  frac- 
t ion  to  be t e s t ed  and the  solvent  (ether or pentane)  was 
allowed to  comple te ly  evapora te .  The th imble  was placed 
in the  b o t t o m  of the  tube  and  10 fire an t s  were placed in 
the  b o t t o m  of the  th imble .  Para ly t ic  ac t iv i ty  was indicat -  
ed when  the  an ts  failed to  crawl out  of the  th imble .  
Th imbles  to  which  only  the  so lvent  had  been added  were  
used as controls.  
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Summary. Hepa t i c  CoA concen t ra t ions  and  con ten t s  were s ignif icant ly  higher  in ra t s  having  received i.v. CoA injec- 
t ions  t h a n  in control  rats.  M a x i m u m  hepa t ic  CoA concen t ra t ions  were found  0.5-1 h af ter  injection.  In  ra t  brain,  no 
increase in CoA concen t ra t ion  was de tec ted  af ter  i. v. in ject ion of CoA. 

In  a previous paper  a we have  shown t h a t  addi t ion  of 
Coenzyme A (CoA) and some of its precursors  led to an 
increase in the  O2-consumpt ion of ra t  liver slices. The CoA 
concen t ra t ion  in the  slices, however ,  only increased af ter  
addi t ion  of CoA itself or of dephospho-CoA (DPCoA). In  
this  paper,  the  results  of expe r imen t s  on in vivo up take  of 
i.v. admin is te red  CoA by  r a t  l iver and  brain  are presented .  
In  addi t ion,  we repor t  our  observa t ions  on the  rise in CoA 
concen t ra t ion  in ra t  l iver upon s ta rva t ion .  

Materials and methods, CoA (containing 80-85 % 
CoASH),  NAD, and the  enzymes  required for CoA de- 
t e rmina t ion  were purchased  f rom Boehringer ,  Mannheim.  

Female  whi te  ra ts  of 170-250 g b o d y  weight  were used. 
S ta rved  ra ts  were fasted for 16 h wi th  no res t r ic t ion  on 
wa te r  intake.  The CoA inject ions  were given into the  tai l  
vein. Each  ra t  received 10 I*moles CoA dissolved in 0.25 ml 
5% glucose in wa te r  and neut ra l ized  to a p H  of 6-7 wi th  
NaHCO a. Control  animals  received 0.05 ml  isotonic saline 
+0 .2  ml 5% glucose solution. 

CoA de t e rmina t i on  were  pe r fo rmed  as previously  a, 
using the  kinet ic  me thod  wi th  phospho t r ansace ty l a se  
descr ibed by  MICHAL et al. 4. Livers  and  brains  were homo-  
genized immedia te ly  af ter  decap i t a t ion  in 2 volumes  of 
wa te r  a t  0-4 ~ Dry  weights  were de te rmined  in the  homo-  
genates .  Pr ior  to  m e a s u r e m e n t  of CoA, the  homogena tes  
were deprote in ized wi th  perchlor ic  acid a t  a f inal  con- 
cen t ra t ion  of 0.4 M, and neut ra l ized  wi th  K2CO a. In  the  
resul t ing ex t rac t s  the  acid soluble f rac t ion of CoA, i.e. the  
sum. of CoASH, acetyl-CoA and  CoA disulfide, was 
de te rmined ,  the  la t t e r  hav ing  been  reduced by  means  of a 
p re incuba t ion  wi th  d i th ioery thr i to l .  

To de te rmine  concen t ra t ions  of to ta l  CoA, acid insoluble 
acyl-CoA was hydro lyzed  pr ior  to  deprote in iza t ion  b y  an 

incuba t ion  wi th  0.8 M N H  a and 0.02 M mercap toe thano l  
a t  room tempera tu re .  Direct  de te rmina t ions  of acyl-CoA 
in the  washed  prec ip i ta tes  f rom the  perchloric acid ex t rac-  
t ion resul ted in concent ra t ions ,  which cor responded fairly 
well to the  difference be tween  to ta l  CoA and acid soluble 
CoA. The CoA tissue concen t ra t ions  were no t  corrected 
for the  CoA con ten t  in blood as CoA de te rmina t ions  
revealed t h a t  the  CoA blood concen t ra t ions  1/~ h af ter  
in ject ion were of the  same magn i tude  as in un t r ea t ed  
animals,  namely  0.2-0.7 nmoles/ml .  

Results. The effect  of s t a rva t ion  on concen t ra t ion  and 
co n t en t  of CoA in ra t  liver. Our expe r imen t s  on up take  of 
CoA by  ra t  l iver slices 5 had  revealed t h a t  CoA concent ra-  
t ions  were sons iderably  h igher  in l ivers f rom s ta rved  t h a n  
in livers f rom fed rats.  A similar rise in hep ta t i c  CoA con- 
cen t ra t ion  following s t a rva t ion  has  been observed by  
o the r  au thors  6-s. 
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