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anabaseine in the  ent ire  animal ,  a l though the  median  
proboscis contribu)ces less t h a n  1 %  of the  body  weight.  

Our ini t ial  pharmacologica l  assays wi th  compounds  
I - I I I  have  provided  several  impor t an t  results. First ,  
2, 3 ' -b ipyr idyl  r ivals  nicot ine itself as a crus tacean con- 
vu l san t  agent,  a l though it  is a t  least  20 t imes  less le thal  
to mice t h a n  nicotine.  Secondly, anabaseine is a po t en t  
para lyzing agent  upon bo th  crayfish and mice. The relati-  
ve  order of effect iveness in the  mouse  le tha l i ty  bioassay, 
anabaseine > nicot ine >> 2, 3; -bipyridyl ,  has also been 
observed on the  isolated frog rectus muscle  prepara t ion  
(KEM, unpubl ished results). According to current  concepts  
about  the  molecular  s t ruc ture  requi rements  for b inding 
to a r thropod and ve r t eb ra te  nicotinic synapt ic  receptors,  
bo th  2, 3 ' -b ipyr idyl  and anabaseine would be pred ic ted  
to have  v e r y  l i t t le  ac t iv i ty  upon cholinergic synapses 
re la t ive  to nicotine, since bo th  are weak  bases (the p K a ' s  
of the i r  most  basic ni t rogens are 4.4 and 6.7, respect ively)  
and consequent ly  would be largely unionized a t  physiolog- 
ical p H  ~3-~5. W e  suggest  t h a t  the  selective tox ic i ty  of 
2, 3 ' -b ipyr idyl  m a y  reflect  subs tant ia l  differences be tween 
a r th ropod  and ve r t eb ra te  receptor  b inding requirements ,  
the  planar,  uncharged 2-pyridyl  subs t i tuen t  b inding more 
readi ly  to crus tacean than  ve r t eb ra te  receptors.  If  such 
differences do exis t  be tween  the  l igand-binding require-  
ments  of a r th ropod  and ve r t eb ra te  cholineI'gic receptors,  
t h e y  could provide  a molecular  basis for designing more 
select ive insecticides ~. 

In i t ia l  pharmacologica l  exper iments  wi th  pure  nemer-  
tell ine ind ica te  t h a t  i t  has only a v e r y  small  crus tacean 
para ly t ic  ac t iv i ty  (Figure 1) and a v e r y  weak  (less t han  

2, 3 '-bipyridyl)  cont rac tura l  act ion upon the  frog rectus. 
Since it  is the  most  abundan t  pyr id ine  in A. angulatus, we 
suspect  t h a t  nemer te l l ine  m a y  act  in some o ther  manner ,  
perhaps  as a repel lent  to predators,  which we cannot  
de tec t  by  our para ly t ic  and l e tha l i ty  bioassays. 

The A. angulatus pyridyls  have  tobacco alkaloid coun- 
t e rpa r t s -anabase ine  resembles myosmine,  nemerteI l ine 
resembles nicotelline,  2, 3 ' -b ipyr idyl  also occurs in tobacco, 
and a me thy lb ipyr idy l  has recent ly  been discovered in 
cured tobacco leaves 1~. This  is a remarkable  example  of 
convergent  biochemical  evolu t ion  be tween  an animal  and 
a p lan t  group. We have  recent ly  isolated the  3 most  
abundan t  pyr idyls  in a re la ted hop lonemer t ine  species 
(Amphiporus ochraceus) and found t h a t  t hey  are all  
d is t inct  f rom the  compounds  described here. Apparen t ly  
the  order  Hoplonemer t inea  contains  m a n y  pharmacolo-  
gically act ive  pyridyls.  We expect  t h a t  some of these will  
become useful chemical  tools for inves t iga t ing  the  mech-  
anisms by  which nicotinoids affect  the  nervous  system. 
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Summary. 4-Ketocedrol  was isolated f rom n-hexane  ex t rac t ion  of Juniperus squamata Linn. and its formula  established 
by  physical  and chemical  evidence.  

Material and methods. The neut ra l  f ract ion of a n- 
hexane  ex t rac t  of wood of Juniperus squamata Lamb.  
was invest igated.  Besides e-cedrol and its der ivat ives ,  8S, 
14-cedrandiol, a new ke to -der iva t ive  I was isolated by  
ch roma tog raphy  on neut ra l  a lumina  3. This  new der iva t ive  
of cedrol  was found to be 4-ketocedrol.  

Results and discussion. I. m.p.  129-130 ~ C15H~4Oa, 
[~]D - 2 1 . 5  ~ (C. 1.4 in CHsOH),  exhibi ts  IR-abso rp t ion  
bands at  3460 (--OH) and 1730 cm -1 (C=O). I t  shows 
NMtZ-spectrum signals a t  z 9.08 (3H, d, J = 6.6 Hz,  
=CHCHs),  9.03 and 8.62 (each of 3H, s, =C(Ctts)~), and 
8.75 (3H, s, =C(OH)CHs).  The  s t ructure  of compound  I 
was suggested b y  the  s imilar i ty  of its NMR-spec t rum 
wi th  t h a t  of ~-cedrol I I .  W h e n  I was subjec ted  to Huang-  
Minion modif ica t ion  reduction,  e-cedrol was obtained.  
F r o m  this  result  I is a ketocedrol .  I gave I I I  by  hea t ing  
in 99% formic acid at  75-80 ~ The lqiuid I I I  exhib i ted  
an isolated carbonyl  group (1730 cm -1) and a t r isubst i -  
t u t ed  double bond (1645, 850 cm "1) in IR-abso rp t ion  
bands, no m a x i m u m  absorpt ion above  210 n m  in UV-  
spectrum, and NMR-spec t rum signals at  v 8.27 (3H, 
br  s, CHs- -C=C--H) ,  and 4.62 (1H, m, CI-Is--C=C--I-I ). 
By  these data,  the  locat ion of the  carbonyl  a t  C 9 and 
C10 in I can be excluded. Sodium borohydr ide  reduct ion  

of I in MeOH gave i V a  as the  sole product ,  m.p. 143-144 ~ 
Vm~z 3200 cm -1 ( - -OH);  its NMR-spec t rum exhibi ts  
signal a t  z 5.74 (1H, m, Wl/~ = 13 Hz, =C(OH)H).  Treat -  
m e n t  of diol IVa  wi th  acetic anhydr ide  in pyr id ine  yielded 
a monoace ta te  IVb,  m.p. 68-70 ~ Vmax 1725, 1715 and 
3270 cm -1. The  N M R  spec t rum of this aceta te  shows 
signals a t  v 7.95 (3H, s, CI-IzCOO-- ) and 4.77 (1H, m, 
W1/2 = 14 Hz, =C(OAc)H).  W h e n  IVb was t rea ted  wi th  
formic acid at  75-80 ~ i t  gave Va, vmax 1730, 3040 and 
805 cm-1;  wi th  NMR-signals  a t  ~ 7.93 (3H, s, CHsCOO--  ) 
and 4.73 (1H, m, ~W1/~ = 12 Hz,  =C(OAc)H).  Vb, m.p. 
82-85 ~ saponif icat ion p roduc t  f rom Va, shows a mul t i -  
plet  centered at  ~ 5.61 (W1/2 = 13 Hz) in the  N M R -  
spectrum. E x a m i n a t i o n  of the  coupling pa t t e rn  of the  
pro ton  a t t ached  to the  carbon a tom carrying the  hydroxy l  
or ace• group (with great  Wl/2 value) in IVa,  IVb, Va 
or  V b ,  excludes the  carbonyl  a t  Cll in I. Therefore  the  
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c a r b o n y l  g roup  m u s t  be  loca ted  a t  C 3 or C a. Recent ly ,  
mic rob ia l  h y d r o x y l a t i o n  of cedrol  h a s  been  r epo r t ed  a. 
T h r e e  metabo l i t e s ,  3 e - h y d r o x y c e d r o l  VI ,  3-ketocedrol  
V I I  a n d  3f l -hydroxycedro l  V I I I ,  were i so la ted  a n d  
ident i f ied.  The  proof  of ox ida t ion  a t  C a was d e m o n s t r a t e d  
b y  t he  p r e p a r a t i o n  of I X  f rom V I I  a. I a n d  V I I  were 

obv ious ly  d i f fe ren t  c o m p o u n d s  b y  compar i son  of t h e i r  
phys ica l  da ta .  There fo re  t h e  c a r b o n y l  g roup  of I m u s t  be  
loca ted  a t  C a . This  a s s i g n m e n t  was  f u r t h e r  s u p p o r t e d  
w h e n  I gave  X and  X I  b y  t r e a t m e n t  w i t h  p - to luenesu l -  
phon ic  acid in i sopropeny l  a ce t a t e  a t  96 ~ The  m i n o r  
p r o d u c t  X exh ib i t s  I R - a b s o r p t i o n  b a n d s  a t  1755 a n d  
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1695 cm -1 ( - -C=C--OAc)  a n d  N M R - s p e c t r u m  signals  a t  
7.85 (3H, s, CH~COO--) a n d  4.66 (2H, b r s ,  CH~--C =C--H,  

a n d  A c O - - C = C - - H ) .  The  m a j o r  p r o d u c t  X I  shows two  
a c e t a t e  a b s o r p t i o n  b a n d s  in I R - s p e c t r u m  a t  1755 a n d  
1725 cm -~ a n d  N M R - s p e c t r u m  signals  a t  ~ 8.03 a n d  7.85 
(each of 3H, s ,  CHACO0- a n d  C H s C O O - - C = C - -  ) a n d  
4.59 ( l i t ,  b r  s, C H z C O O - - C = C - - H  ). F ina l ly ,  t h e  assign- 
m e n t  of t h e  h y d r o x y l  g roup  a t  C a in  I V a  is in  good agree-  

m e n t  w i t h  t he  o b s e r v a t i o n  t h a t  on  sod ium b o r o h y d r i d e  
r educ t i on  of I, t h e  r educ ing  a g e n t  app roaches  from t h e  
s ter ica l ly  less h i n d e r e d  fl-side, t h u s  g iv ing  exc lus ive ly  IVa .  
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Summary. A s ign i f ican t  cor re la t ion  be t w een  l iver  ascorbic  acid (AA) and  t o t a l  b i le  acids or  l iver  bi le  acids ha s  been  
e s t ab l i shed  in guinea-pigs  b y  d i rec t  d e t e r m i n a t i o n  of t he  bi le  acids, con f i rming  a n  ear l ier  hypo thes i s .  The  o x i d a t i o n  
of choles tero l  to  bi le  acids is d e p e n d e n t  on  t h e  AA s ta tus ,  b u t  i t  c a n n o t  be  f u r t h e r  s t i m u l a t e d  b y  A A  w h e n  t h e  an ima l s  
a re  a l r e ady  on  a n  a d e q u a t e  i n t a k e  of t h e  v i t a m i n .  This  suggests  t h a t  AA has  a hypocho les t e ro l aemic  effect  ove r  a 
l imi t ed  r ange  of A A  s ta tus .  

I n  guinea-pigs  w i t h  chron ic  ascorbic  acid (AA) 1 
h y p o s a t u r a t i o n ,  choles tero l  a c c u m u l a t i o n  in  t he  l iver  was  
s i g n i f i c a n t l y  e n h a n c e d  a n d  even  more  p r o n o u n c e d  w h e n  
feeding a n  a the rogen ic  d ie t  w i t h  added  choles tero l  re-  
su l t ing  in s ign i f i can t ly  ra ised  choles terol  levels in severa l  
t i s sues  2-a. Ca t abo l i sm of choles tero l  was  f o u n d  to  be  
decreased  in scorbu t ic  guinea-pigs ,  a n d  add i t i on  of A A  
e n h a n c e d  t he  conve r s ion  of (4-1aC) choles tero l  to  bi le  
acids b y  l iver  m i t o c h o n d r i a l  p r e p a r a t i o n s  f rom AA-de-  
f ic ient  guinea-pigs  5. T he  r a t e  of convers ion  of choles tero l  
to  bi le  acids is s ign i f i can t ly  cor re la ted  w i t h  t h e  h e p a t i c  
AA c o n c e n t r a t i o n  in guinea-pigs ,  as conc luded  f rom 
e x p e r i m e n t s  on  t h e  c a t a b o l i s m  of (26- t aC)cho les t e ro l  
;as ing laCO, e x h a l a t i o n  as a n  ind i r ec t  measu re  of t he  
f o r m a t i o n  of bi le  acids~-% I t  was  p o s t u l a t e d  t h a t  A A  is 
essen t ia l  in  t h e  h y d r o x y l a t i o n  of choles terol  and  t h a t  t he  
ac t ion  of A A  on i ts  c a t a b o l i s m  is m e d i a t e d  v ia  e y t o c h r o m e  

P-450 s. The  r a t e - l imi t ing  s teps  in  t h e  d e g r a d a t i o n  of 
choles terol  are  s ide-chain  ox ida t i on  a n d  7 e - h y d r o x y l a -  
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