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a n d  t h i s  f u r t h e r  i n d i c a t e s  t h a t  s i m i l a r  b i o s y n t h e t i c  
p o t e n t i a l s  e x i s t  in  b o t h  m a r i n e  a l g a e  a n d  i n v e r t e b r a t e  
a n i m a l s .  

Summary. A s e s q u i t e r p e n e - s u b s t i t u t e d  4 - h y d r o x y -  
b e n z o i c  ac id ,  z o n a r o i c  a c i d  (5), is d e s c r i b e d  f r o m  t h e  b r o w n  
s e a w e e d  Dictyopteris undulata (= zonarioides). T h e  
a b s o l u t e  s t e r e o c h e m i s t r y  in  t h e  z o n a r o l  ( 1 ) - c h r o m a z o n a r o l  
(2) a n d  z o n a r o i c  a c i d  (5) se r i e s  h a s  a l so  b e e n  d e f i n e d .  T h e  
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o c c u r r e n c e  of  5 a l o n g  w i t h  z o n a r o l  (1), t h e  c o r r e s p o n d i n g  
s e s q u i t e r p e n e - s u b s t i t u t e d  h y d r o q u i n o n e ,  s u g g e s t s  t h a t  
4 - h y d r o x y b e n z o i c  ac id  is t h e  r i n g  p r e c u r s o r  as  in  u b i q u i -  
n o n e  b i o g e n e s i s .  
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Trigi l le t imine:  A N e w  Bisbenzylisoquinoline Alkaloid  f r o m  Triclisia Species  ~ 

I n  a p r e v i o u s  c o m m u n i c a t i o n  2 t h e  i s o l a t i o n  of  a n  
u n i d e n t i f i e d  b a s e  r e f e r r e d  to  as  T G S - 1  f r o m  a n  ac id i c  
e x t r a c t  of  t h e  s t e m s  a n d  r o o t s  of  Triclisia gilletii (De 
Wi ld . )  S ta r t e r  a n d  T. patens Oliv .  w a s  r e p o r t e d ,  a l o n g  
w i t h  o t h e r  bisbenzylisoquinoline a l ka l o i d s .  T h i s  p a p e r  is 
t o  r e p o r t  t h e  s t r u c t u r e  a n d  s t e r e o c h e m i s t r y  of  t h i s  b a s e  
w h i c h  h a s  b e e n  n a m e d  t r i g i l l e t i m i n e .  

T r i g i l l e t i m i n e  (1), c r y s t a l l i z e d  f r o m  e t h a n o l  as  w h i t e  
need l e s ,  m p  284 ~ (dec);  [~)5  285.7 ~ (c 0.7, CH2CI2); 
2ma,MeOH 210 n m  (log e 4.72),  232 (sh) (4.67), 273 (sh) (4.21), 

311 (sh) (3.46) a n d  351 (3.05) w i t h  a b a t h o c h r o m i c  s h i f t  
,~CDCI~ 

in  ac id i c  m e t h a n o l ;  %o MHz 2.40 (s) (3H) (NCHa)  , 3.92 (s) 
(3H) (OCHa),  3.99 (s) (3H) (OCHa) , 5 . 8 6 - 7 . 2 9  (m) (1OH)  
(ArH) ,  7 .39 (d) (1H,  J .... 6Hz)  ant i  8.34 (d) (1H,  J - 6 Hz) :  

OCH3 0 

~ 0 ~  
OCH~ 

I 

OCH 3 

2 R 1 = H, R 2 = CHa; A = R , B  = S 
3 R 1 = R 2 = CHa; A -- R, B = S 
4 R 1 - -  H, R e = CHa; A = B -- S 
5 R 1 : CHa, R 2 = H; A -- B -- R 
6 R 1 = R 2 ~ CHa;A = S, B : R 
7 R 1 CHs, R 2 -- H; A -- R , B :  S 
8 R t  : CHa, R 2 = H; A = S, B : R 

M ~ m/e 558 (89%)  ( m e a s u r e d  558 .2131 a n d  c a l c u l a t e d  
558 .2154  for  CasHaoN~O~), 557 (100), 543 (32), 279 (36), 
211 (8), 210.5 (10) a n d  189 (6). T h e  b a s e  g a v e  a p o s i t i v e  
d i b e n z o d i o x i n  t e s t  w i t h  a m i x t u r e  of  n i t r i c  a n d  s u l f u r i c  
a c i d s  a. 

C a t a l y t i c  r e d u c t i o n  of  t r i g i l l e t i m i n e  in  e t h a n o l  o v e r  
5 %  P d - C  for  12 h a f f o r d e d  t e t r a h y d r o t r i g i l l e t i m i n e  (2), 
m p  s t a r t s  d e c o m p ,  a t  187~ [~]~v _ 1 6 0  ~ (c 1.0, C H a O H ) ;  
2CH~OHmax 211 n m  (log e 4.15),  238 (sh) (4.05), 280 (3.23), 

aCD~OD 2.88 (S) (3H) (NCHa) ,  3.89 (s) 307 (sh) (3.05);  ~60 MHz 
(6H) ( 2 0 C H a ) ,  6 .04  7.17 ( IOH) ( A r H ) ;  M+m/e 562 (57% )  
for  CasHa4N2Oa, 561 (41), 547 (5), 363 (6), 349 (16), 
336 (27), 335 (100), 321 (28) a n d  168 (16). 

T r e a t m e n t  of  2 w i t h  C H 2 0  a n d  N a B H  4 g a v e  N - m e t h y i -  
t e t r a h y d r o t r i g i l l e t i m i n e  (3) m p  178 182 ~ dec ;  I~Jb ~ 

CH~OH (log e 4.10),  235 (sh) ---209~ (c 0.45,  CHCla) ;  ~tma ~ 2 1 0 n m  

(4.01), 275 (sh) (3.54), 288 (sh) (3.49), 345 (sh) (3.00);  
(~CDCl~ 
60Mhz 2.50 (s) (3H) (NCHa)  , 2 .56 (s) (3H) (NCHa)  , 3 .89 

(s) (3H} (OCHa),  3.93 (s) (3H) (OCHa) , a n d  6 . 0 0 - 7 . 5 0  
(10H)  ( A r H ) ;  M + m/e 576 (56%)  for  Ca,Ha~N~Os, 350 
(37), 349 (100), 335 (59) a n d  175 (84). 

T h e  N M R - s p e c t r u m  of t r i g i l l e t i m i n e  s h o w e d  a p a i r  of  
d o u b l e t s  c h a r a c t e r i s t i c  of  ortho a r o m a t i c  p r o t o n s  a t  
,5 8.34 (1H,  J = 6 Hz)  a n d  7.39 (1H,  J - 6 Hz ) ,  e a c h  of  
w h i c h  c o l l a p s e d  to  a s i n g l e t  u p o n  i r r a d i a t i o n  of  t h e  o t h e r .  
T h e  s a m e  b e h a v i o r  is e x h i b i t e d  b y  t h e  C-3 (6 8.33 [d, 
1H,  J = Hz j )  a n d  C-4 (6 7 .36 [d, 1H,  J - 6 Hz~) p r o t o n s  
of  p a p a v e r i n e .  T h e  m o l e c u l a r  i on  a p p e a r e d  a t  m/e 558 
w h i c h  is 4 m a s s  u n i t s  less  t h a n  t h a t  of  s o m e  s e c o n d a r y  
a m i n o  a l k a l o i d s  o f  t h i s  g r o u p  s u c h  as  t r i l o b i n e  4 (4) a n d  
O - m e t h y l m i c r a n t h i n e  a (5). T h e  l a rge  M, M-1 a n d  M-15  
i ons  were  s u g g e s t i v e  of a n  i s o q u i n o l i n e  s y s t e m  s i m i l a r  t o  
p a p a v e r i n e  6. Al l  of  t h e s e  d a t a ,  a l o n g  w i t h  t h e  b a t h o c h r o -  
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mic shif t  in acidic medium,  suggested t h a t  t r igi l le t imine 
was a benzyl i soquino l ine-benzyl te t rahydro isoquino l ine  
dimeric  alkaloid of the  d ibenzodioxin  type  conta in ing  2 
m e t h o x y  and  1 N - m e t h y l  groups.  

N-me thy l t e t r ahydro t r ig i l l e t imine  (3) was shown to  be 
the  enan t iomer  of N-methy l t e lob ine  5 (6) (mp 175-180 ~ 
dec; ~al~) s +248  ~ [CHCla] ) by  di rect  compar ison  (uv, 
ir, nmr ,  ms, mp.  [e?D). Since N - m e t h y l t e t r a h y d r o t r i -  
gi l let imine (3) is the  enan t iomer  of N-methy l t e lob ine  (6), 
t e t r ahydro t r ig i l l e t imine  m u s t  be represen ted  by  2 or 7. 
This  was fu r the r  subs t an t i a t ed  by  the  fact  t h a t  t e t r a -  
hydro t r ig i l l e t imine  is no t  ident ical  to t r i lobine 4 (4), 
O-me thy lmic ran th ine  5 (5) or te lobine 5 (8) or the i r  enan-  
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t iomers  by  compar ison  (mp, ir, nmr,  [e]D). Since te lobine 
(8) is the  enan t iomer  of 7, and  ne i ther  are ident ical  to  
t e t rahydro t ig i l l e t imine ,  th is  indicates  t h a t  t e t r a h y d r o -  
t r i g i l l e t i m i n e  m u s t  be r ep resen ted  by  2 and  therefore  
t r igi l le t imine by  1. I t  is of in te res t  to  note  the  stereo- 
specific reduc t ion  of t r igi l le t imine to  te t rahydro t ig i l l e t i -  
mine.  A cons idera t ion  of models  reveals  t h a t  th is  m a y  be 
due to  a par t icu lar ly  s tab le  conformat ion  which  sub- 
s equen t ly  encourages hyd rogena t i on  in a stereospecif ic  
manner .  To our knowledge,  th is  is t he  first  example  of 
a na tu ra l ly  occurr ing d ibenzodioxin  alkaloid conta in ing  
an a romat ized  isoquinoline ring (which has only  been 
found  in one o ther  bisbenzylisoquinoline alkaloid, the  
q u a t e r n a r y  base p h a e a n t h a r i n e  chloride f rom Phae- 
anthus ebracteolatus 7). 

Summary. The s t ruc tu re  of t r igi l le t imine (1), a new 
bisbenzylisoquinoline dibenzodioxin  alkaloid f rom Tricli- 
sia gilletii (De Wild.) S tane r  and T: patens Oily., was 
de t e rmined  by  spect ra l  means  and convers ion to the  N- 
m e t h y l t e t r a h y d r o  der ivat ive .  
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Changes in Major Liver Constituents Following Hypophysectomy in Goldfish (Carassius auratus)l 
H y p o p h y s e c t o m y  in te leosts  resul ts  in species specific 

changes  in l iver glycogen levels. In  Anguilla rostrata 
l iver glycogen was  deple ted  2 whereas  in Poecilia lati- 
pinna it  was e levated  3. In  the  la t t e r  species, however ,  
compar isons  were made  wi th  unopera ted  and no t  sham-  
opera ted  fish, t hus  leaving unaccoun ted  the  s t ress  of 
operat ion.  Tilapia mossambica, on the  o the r  hand ,  showed 
no change  in l iver glycogen levels following h y p o p h y -  
s ec tomy  4. However ,  h y p o p h y s e c t o m y  can al ter  l iver 
size as well as glycogen concen t ra t ions  as shown in 
Fundulus heteroclitis; glycogen concen t ra t ions  d ropped  
s l ight ly  af ter  p i t u i t a ry  removal ,  b u t  l iver size a lmos t  
doubled  resul t ing in a ne t  accumula t ion  of glycogen 5. 
Again compar isons  were made  wi th  unope ra t ed  r a the r  
t h a n  sham-ope ra t ed  controls .  W i t h  th is  in mind  we have  
examined  the  q u a n t i t a t i v e  and qua l i ta t ive  changes  in 
ma jo r  cons t i tuen t s  of goldfish (Carassius auratus) l iver 
following h y p o p h y s e c t o m y .  

Materials and methods. Medium size goldfish (4-9 g) 
were ob ta ined  f rom H a r t z  Mounta in  Pe t  Supplies, Rex-  
dale, Ontar io  and  ma in t a ined  at  20 • 0.5~ for a t  least  
1 m o n t h  pr ior  to operat ion.  Opera ted  and  unope ra t ed  
fish were  held in 20 ~ t ap  water .  NaC1 was added  to  the  
wa te r  giving a 0.2% solut ion to insure aga ins t  osmo- 
regula tory  failure in hypophysec tomized  fish. The fish 
were fed Pur ina  t rou t  ra t ion  dai ly  excep t  on the  d a y  of 
killing. The m e t h o d s  of h y p o p h y s e c t o m y  and  sham 
opera t ion  were r epor ted  earlier ". Completeness  of hypo-  
p h y s e c t o m y  was de t e rmined  by  the  colour-loss cr i ter ion 
of JOHANSEN and  RoY 7 and  the  absence of any  p i t u i t a ry  
r e m n a n t s  unde r  mode ra t e  magni f ica t ion  at  au topsy .  

In  the  5th week af ter  opera t ion  fish were killed by  
decap i t a t ion  and the i r  l ivers were analyzed immedia te ly  
for the i r  cons t i tuents .  Lipid co n t en t  was e s t ima ted  by  
the  m e t h o d  of BLIGH and DYER s. Glycogen was de te rmin-  
ed by  the  m e t h o d  of Lo et  a l )  wi th  sl ight  modif icat ion.  
I t  was found t h a t  the  glycogen isolation s tep effected by  
prec ip i ta t ion  wi th  ice-cold e thanol  and cent r i fugat ion  
could be omi t t ed  w i t h o u t  s ignif icant  change in yield 
(Table). P ro te in  was assayed by  the  me t h o d  of LOWRY 
et  al. 1~ and  the  b iure t  m e t h o d  11. Addi t ion  of b iure t  
r eagen t  to the  TCA prec ip i ta te  of di luted ground liver 
homogena t e  resul ted  in a pers i s ten t  cloudiness which  was 
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