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w h e n  c o m p a r e d  w i t h  s terols  i sola ted f rom t h e  a n i m a l ' s  
s eawa te r  e n v i r o n m e n t  ~. These  crus tacea ,  t hen ,  are n o t  
c o n v e r t i n g  all  t h e  inges ted  campes te ro l  a n d  #-s i tos tero l  to  
cholesterol ,  a n d  a s t e a d y  s t a t e  c o n c e n t r a t i o n  of these  two  
c o m p o u n d s  appea r s  to  exis t  in  these  organ isms .  More 
work,  however ,  is c lear ly  needed  before th i s  h y p o t h e s i s  is 
p roven .  

F r o m  our  resul ts ,  i t  appea r s  t h a t  c au t i on  shou ld  be  
exercised w h e n  c o m p a r i n g  s terol  d i s t r i bu t i ons  a m o n g  
m e m b e r s  of t h e  same species s ampled  f rom d i f fe ren t  
locat ions.  The  s terol  c o n t e n t  of t he  m a r i n e  f a u n a  a n d  f lora 
in  t he  a n i m a l ' s  s u r r o u n d i n g  oceanic  e n v i r o n m e n t  should  

also be  considered.  The  s terols  p r e s e n t  in  t he  a n i m a l ' s  
s eawa te r  e n v i r o n m e n t  m a y  be a n  i nd i ca to r  of t h i s  f auna l  
a n d  f loral  c o n t r i b u t i o n  to  the  overa l l  s terol  c o n t e n t  of the  
a n i m a l  s0. 

Summary. I n  t h i s  s t u d y  we h a v e  ana lyzed  t h e  s terol  
compos i t ions  of two  c o n t i n e n t a l  shelf  species of c rus tacea ,  
t he  lobs te r  (Homarus americanus) a n d  t h e  s h r i m p  (Pan- 
dalus borealis). Choles terol  was  found  to  be t he  mos t  
a b u n d a n t  s terol  in  these  two  species w i t h  smal le r  a m o u n t s  
of desmosterol ,  24-methylcholes te ro l ,  24-e thylcholes terol ,  
24 -me thy lenecho les t e ro l  a n d  22-dehydrocholes te ro l .  
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P i p e r a c e a e  Alkaloids:  Part  II ~ Structure  and Synthes i s  of Cyc los tachine  A, 
A Novel  Alkalo id  f rom Piper trichostachyon G. D G  ~ 

I n  a p rev ious  c 0 m m u n i c a t i o n 2  we h a v e  ass igned  t he  
s t r u c t u r e  (I) for piperstachif i~,  i so la ted  f rom t h e  s t e m  of 
Piper trichostachyon C. DC. We~wish to r e p o r t  here  t he  
i so la t ion  a n d  s t r u c t u r e  e luc ida t ion  of a new alkaloid,  
cyc los tach ine  A (II).  

The  a lkaloid ,  i so la ted  b y  cold pe rco la t ion  of t h e  s t ems  
w i t h  h e x a n e  a n d  c h r o m a t o g r a p h y  over  a l u m i n a  h a d  
m.p.  136-138 ~ I t  ana lyzed  for CzzH2~NO3, a n d  showed 

EtOH ~max 235, 287 n m  (log e 3.65, 3.62), KBr 1630 cm -1 
( t e r t i a ry  amide) .  I t s  mass  s p e c t r u m  e x h i b i t e d  t he  mole-  
cu la r  ion p e a k  a t  role 353 and  in tense  ions a t  m/e 255 and  
98 due  to t he  c leavage  as shown  in I I  a n d  m/e 135 due to  
m e t h y l e n e d i o x y t r o p y l i u m  ion. The  a lkaloid  is racemic  as 
shown b y  CD a n d  O R D  de t e r m i na t i ons .  In  i ts  1H-NMR- 
s p e c t r u m  (CDC13, 100 MHz) cyc los tach ine  A shows t he  
fol lowing s ignals :  d (ppm f rom TMS) 6.7 (3H, m, H2,5, ,) ;  
5.90 (2H, s, H ~ ) ;  5.92 (1H, d,d,d, Jg, s = 10, Jg,~0 = 
5, J0,, = 2 Hz,  H~); 5.56 (1H, d(br) ,  J8,0 = 10 Hz,  Hs) ;  
3.68 (1H, d, q, J~ ,~  = 10 Hz, H~); 3.40 (2H, t, J = 6 . 5  Hz, 

His  or Hs 2.76 (1H, d,d,  Jz6,z5 = 11, Jz,,7 = 10 Hz, 
H1,);  3.0-3.3 (1H, m, H10); 2.0-2.5 (3H, m, H15 a n d  Hsl  
or His) ;  1.0-2.0 (12H, m,  Hn,12,18,14,19, ~0 ). The  p ro ton -  
noise decoupled  13C-NMR-spect rum of t he  a lkaloid  
(CDCla) shows 22 lines, and  off - resonance  p a r t i a l  de- 
coupl ing  e x p e r i m e n t s  gave  t he  mu l t i p l i c i t y  of each  signal  
l ead ing  to t he  fol lowing ass ignments ,  d (ppm f rom TMS) : 
173.6 (C1,), 147.7, 146.3 (C~,,), 138.7 (Cx), 133.4, 128.5, 
121.0, 108.4, 108.1 (C~,5,6.s,9) , 101.0 (C~), 47.2, 46.8, 
36.6, 35.6 (C~,z0,15,~) 46.4, 45.4 (Cls,2~), 30.6, 28.8, 26.4, 
26.0, 24.3 a n d  22.1 (Czz,1,,1~.1,,19, 20). The  off- resonance 
zaC-NMR-spec t rum exc luded  t he  p resence  of q u a t e r n a r y  
sp3-carbons in t h e  a lkaloid .  
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Acid hydro lys i s  of (II)  gave  pyr ro l id ine  a n d  ca t a ly t i c  
r educ t i on  a f forded  t he  d i h y d r o  d e r i v a t i v e  m.p.  163 ~ The  
presence  of a d i s u b s t i t u t e d  double  b o n d  was conf i rmed  
b y  o s m y l a t i o n  to the  diol  m.p.  167 ~ w h i c h  on  c leavage  
w i t h  pe r ioda t e  gave  t h e  d i a ldehyde  m.p.  119 ~ Cyclo- 
s t a ch ine  A on r educ t ion  w i t h  LiA1H 4 fo rmed  t h e  amine  
(III)  i so la ted  as i ts  su lpha te ,  m.p .  110 ~ t h e  s t r u c t u r e  of 
wh ich  ha s  been  d e t e r m i n e d  b y  X - r a y  c rys t a l  analysis .  
E(C22H30NO~)+ (HSO4)" H 2 0 ;  monocl in ic ,  a ~ 15.874, 
b ~ 6.584, c = 21.729 ~_; fi ~ 98.33 ~ , Z = 4; space 
group  P21/a (which conf i rms  the  r acemic  n a t u r e  of these  

c o m p o u n d s ) ;  ref ined to R 0.046 for 2958 re f l ex ion@ 
The  f igure dep ic t ing  molecule  I I I  as found  in t he  c rys ta l  
shows t h a t  a t o m s  C (7-10, 15) in the  u n s a t u r a t e d  r ing  
are c o p l a n a r  and  C(1), C(14) and  C(17) are  all ax ia l ly  
subs t i t u t ed .  This  is in  c o n t r a s t  to  N M R  resul t s  wh ich  
show t h a t  I I  in so lu t ion  has  these  t h r ee  s u b s t i t u e n t  
a t o m s  equa to r i a l  - a r a t h e r  c rowded  con fo rma t ion .  

The  di f ference is p r e s u m a b l y  due  to  t he  g rea te r  v o l u m e  
r equ i r ed  b y  t h e  n o n - p l a n a r  a m i n e  r ing  c o m p a r e d  w i th  
t he  amide  form,  a n d  t he  need  to  p r o x i m a t e  t h e  su lpha t e  
ion. to  t h e  n i t r ogen  a t o m  for  t he  ionic  a n d  h y d r o g e n  b o n d -  
ed l inkage.  

The  s t r u c t u r e  of cyc los tach ine  A has  been  i n d e p e n d e n t l y  
conf i rmed  b y  syn thes i s .  I n t r a m o l e c u l a r  Die ls -Alder  
r eac t ion  of t h e  es te r  (IV)3 y ie lded  a m i x t u r e  of (V) m.p.  
137 ~ a n d  (VI) m.p .  88 ~ Hydro lys i s  of (V) gave  t h e  acid 
(VII) ,  m.p:  141-142 ~ t h e  chlor ide  of w h i c h  was condensed  
w i t h  py r ro l i d ine  to  yield (II) iden t i ca l  in  all  r espec t s  w i t h  
t he  n a t u r a l  sample  4. 

Summary. A nove l  a lkaloid  d e s i g n a t e d  cyc los t ach ine  A 
has  been  p r o v e d  to h a v e  t he  s t r u c t u r e  (II) on  t h e  basis  
of spec t ra l  a n d  d e g r a d a t i v e  da ta .  The  s t r u c t u r e  ha s  b e e n  
conf i rmed  b y  syn thes i s ,  and  b y  N - r a y  ana lys i s  of t he  
der ived  a m i n e  s u l p h a t e  ( I I I ) .  
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T h e  I d e n t i f i c a t i o n  of  D a n s y l  S a r c o s i n e  a n d  i t s  O c c u r r e n c e  i n  M o l l u s c s  

A conven ien t ,  sens i t ive  p rocedure  for t h e  ana lys i s  of 
t i ssue  amines  and  amino  acids, i nvo lv ing  t h e  two-d imen-  
s ional  c h r o m a t o g r a p h y  of t he i r  d a n s y l  der iva t ives ,  ha s  
been  deve loped  and  op t imised  b y  NEUHOFF e t  al. 1, 2. This  
t e c h n i q u e  h a s  been  used to screen for t he  ex is tence  and  
d i s t r i b u t i o n  of p u t a t i v e  n e u r o t r a n s m i t t e r s  in n e r v o u s  
t i ssue  a-e. To fac i l i ta te  i n t e r p r e t a t i o n  of t h e  resu l t ing  
c h r o m a t o g r a p h s ,  severa l  reference m a p s  h a v e  been  p u b -  
l ished 1, 2, v, ba sed  on  t he  m i g r a t i o n  of s t a n d a r d s .  However ,  
t he re  are severa l  u n k n o w n s  a m o n g  t he  f r e q u e n t l y  obse rved  
c h r o m a t o g r a p h i c  spots.  I n  t r y i n g  to  i den t i fy  t he  t r a n s m i t -  
t e r  a t  t he  squid  g i a n t  synapse  (G. A. COTTRI~LL, u n p u b -  
l i shed observa t ions ) ,  we e n c o u n t e r e d  an  i n t r i gu ing  un-  
k n o w n  t h a t  appea red  to  be  localized to  t h e  p o s t - s y n a p t i c  
axon  b u t  a b s e n t  f rom t he  p r e - s ynap t i c  axon.  Pur i f i ca t ion  
and  c h a r a c t e r i z a t i o n  of t he  c o m p o u n d  sugges t  i t  is t h e  
N - d a n s y l a t e d  d e r i v a t i v e  of sarcosine  (N-me thy l  glycine).  
Th i s  r e p o r t  gives t he  ev idence  for t h e  iden t i f i ca t ion  and  
some p r e l i m i n a r y  resu l t s  of t he  d i s t r i b u t i o n  in mol luscan  
ne rvous  sys tems.  

Materials and methods. Spec imens  of Eledone cirrhosa 
were o b t a i n e d  local ly  a n d  m a i n t a i n e d  in aquar i a .  Helix 
pomatia were o b t a i n e d  f rom G er r a r d  and  Ha ig  (Surrey,  
Eng land) ,  and  Loligo f rom Naples,  I ta ly .  

D a n s y l a t i o n  a n d  s u b s e q u e n t  c h r o m a t o g r a p h y  were 
execu ted  as descr ibed  e lsewhere  2, 7. 

Fluorimetry. Compar i sons  of t h e  u n k n o w n  a n d  s t and  ards  
were p e r f o r m e d  in 0.17 m l  q u a r t z  m i c r o c u v e t t e s  on  a n  
A m i n c o - B o w m a n  spec t ropho to f luo rome te r .  Since cepha-  
lopod b r a i n  was a r ich  source of t h e  u n k n o w n ,  h o m o g e n a t e s  
of oc topus  (Eledone cirrhosa) b r a i n  were d a n s y l a t e d  a n d  
c h r o m a t o g r a p h e d .  Pooled u n k n o w n  spots  were  e x t r a c t e d  
w i t h  abso lu te  e t h a n o l  2 a n d  c o m p a r e d  to  s t a n d a r d  dansy l -  
sarcosine  in t e r m s  of t he i r  e x c i t a t i o n  spec t ra  (emission 
set  a t  522 nm)  and  emiss ion  spec t ra  (exc i ta t ion  se t  a t  
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