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t e rpenes  1 and  2 w i t h  t h e  fern  ses te r te rpene ,  chei lan-  
t h a t r i o l  (3), r e cen t l y  i so la ted  b y  HAFIZULLAH et  al. a. 

I n  our  f u r t h e r  search  for c o n s t i t u e n t s  of m a r i n e  sponges,  
we h a v e  now iso la ted  a t h i r d  t e t r aca rbocyc l i c  ses ter ter -  
pene  f rom Cacospongia mollior, which  p r o v e d  to  h a v e  the  
s t r u c t u r e  4, closely r e l a t ed  to sca la r in  (1) and  deoxoscala-  
r in  (2) and  accord ing ly  n a m e d  scalaradia l .  
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B y  essent ia l ly  t he  same p rocedure  as r epo r t ed  in pre-  
v ious  papers% the  f resh t i ssues  (300 g, d r y  weight )  of 
Cacospongia mollior 5 were e x t r a c t e d  w i t h  ace tone  to give 
a b rown  oil (7 g), wh ich  was d i rec t ly  c h r o m a t o g r a p h e d  Oil 
silica gel. E l u t i o n  w i t h  40-70~ p e t r o l e u m  and  increas-  
ing a m o u n t s  of e the r  a f forded t he  c rys ta l l ine  sca la rad ia l  
(200 mg), wh ich  was recrys ta l l ized  f rom e thanol ,  m.p.  
111-113~ [~]D + 47.3 ~ (c, 0.9; CHaOH ). The  phys ica l  
p rope r t i e s  of sca la rad ia l  t h u s  o b t a i n e d  are l is ted below 6. 

Sca la rad ia l  (4): C27H4004 [m/e 428 (very small ,  M+)I; 
~ma* (MeOt{) 231 n m  (e, 3,340); v . . . .  (nujol) 2720, 1735, 
1725, 1682 a n d  1650 Cln-~; d (C6D6) 0.62, 0.66, 0.70, 0.82 
a n d  0.88 (each 3H, s), 1.91 (3H, s), 3.56 (1H, m), 4.90 
(1H, m), 6.26 (1H, m), 9.20 (1H, s) and  9.60 (1H, d, J = 
4Hz) ppm.  

The  IR-  a n d  U V - s p e c t r a  of i t  coupled  w i t h  N M R  
signals  a t  d 9.60, 9.20 and  6.26 p p m  ind ica t e  t he  presence  
of a d i s u b s t i t n t e d  ~, f i -unsa tu ra ted  a ldehyde ,  and  a s imple  
a ldehyde  group.  The  a r r a n g e m e n t  of t he  2 a ldehyde  

groups  as shown in 4 can  be conf i rmed  w i t h  the  aid of 
doub le  r e sonance  e x p e r i m e n t s :  i r r ad i a t i on  a t  t he  cen t re  
of t he  olefinic m u l t i p l e t  a t  d 6.26 (H-16) caused  t he  s ignal  
a t  d 3.56 (H-18) to  collapse to a sha rp  doub l e t  (J = 4Hz) ;  
in  the  reverse  e x p e r i m e n t  i r r ad i a t i on  a t  ~ 3.56 (H-18), 
t he  olefinic m u l t i p l e t  a t  ~ 6.26 (H-16) col lapsed to a 
t r i p l e t  (J = 4Hz) a n d  t r a n s f o r m e d  t he  a ldehyde  doub l e t  
a t  6 9.60 in to  a sha rp  s ingle t  ; f ina l ly  i r r ad i a t i on  a t  d 9.60 
col lapsed t he  m u l t i p l e t  a t  d 3.56 (H-18) to  a doub l e t  
(j = 3Hz). 

F u r t h e r m o r e ,  sca la rad ia l  con ta ins  an  ace toxy  group,  as 
i nd i ca t ed  b y  IR-(vm~, 1735 cm -1) and  NMR-(6  1.91 and  
4.90 ppm)  spect ra ,  and  5 tert - m e t h y l ' s  (NMR). This,  
t oge the r  w i t h  above  spec t ra l  evidence,  suggests  a close 
r e l a t ionsh ip  w i t h  b o t h  sca la r in  (1) and  deoxosca la r in  (2). 

The  mass  s p e c t r u m  showed s t rong  peaks  a t  m/e 191 
(100%) and  205 (65%) also a p p a r e n t  as t he  h ighes t  peaks  
in t he  spec t ra  of b o t h  1 and  2, and  co r re spond ing  to  
c leavage of 8-14 and  9-11 bonds  and  8-14  a n d  11-12 
bonds ,  respect ively .  All these  d a t a  i r tdicate t h a t  t h e  new 
ses te r t e rpene  is mos t  f a v o u r a b l y  r ep resen ted  b y  fo rmula  
4, wh ich  has  been  conf i rmed  b y  convers ion  of scalaradial ,  
on sod ium b o r o h y d r i d e  reduc t ion ,  in to  t he  diol  5 iden t ica l  
(TLC, NM1R, MS) w i th  t he  diol de r ived  f rom deoxoscala-  
r in  (2) on t he  same r eac t ion  2. 

Riassunto. Si descr ive  l ' i so l amen to  di un  n u o v o  sester-  
t e rpene  te t racarboc ic l ico ,  scalaradia le ,  da l la  s p u g n a  
CacospO*zgia mollior, per  il quale  si d i m o s t r a  la s t r u t t u r a  
4, s t r e t t a m e n t e  c0r re la ta  al ia  sca la r ina  (1) e al la  deoxo- 
sca la r ina  (2), p r e c e d e n t e m e n t e  otter_u:e dalle spugne  
Cacospongia scalaris e Spongia oHicinalis, r i s p e t t i v a m e n t e .  
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Ti l iage ine :  a N e w  Bisbenzylisoquinoline B i p h e n y l  A lka lo id  f r o m  Tiliacora dinklagei 1 

Tiliacora dinklagei (Menispermaceae) ,  a woody  c l imber  
ind igenous  to G h a n a  and  o the r  p a r t s  of W e s t  Africa,  has  
been  used n a t i v e l y  as a t ie  for secur ing  house  p a r t s  ~ and  
as a m e d i c i n a l  in t h e  t r e a t m e n t  of a v a r i e t y  of fevers  a n d  
o t h e r  c o n d i t i o n s <  A n u m b e r  of a lkaloids  of t he  bis- 
benzy l i soqu ino l ine  b i p h e n y l  t y p e  h a v e  been  i so la ted  f rom 
Tiliacora species in  I n d i a  4-6 and  Afr ica  7,8 as well  as 
f rom o the r  Men i spe rmaceous  species a r o u n d  t he  w o r l d t  

C h r o m a t o g r a p h y  of a n  e x t r a c t  of T. dinklagei afforded 
t i l iageine (I), m p  270 ~ , Ee]~ + 132.6~ (c 1.43, pyr . ) ;  

• I V l e O H  212 n m  (log e 4.83), 231 (sh) (4.60), 288 (4.03), max 
KBr 2960 cm -1, 1610, 1585, 1500, 1450, 295 (sh) (3.96); v,~a. 

1435, 1420, 1325, 1305, 1267, 1240, 1225, 1115, 1050, 978, 
,~CDC]a 

905, 870, 815; v60MH z 2.34 (S) (3H) (NCHa) , 2.60 (s) (3H) 
(NCHa) , 3.41 (s) (3H) (OCHa), 3.76 (s) (3H) (OCHa), 3.81 (s) 
(3H) (OCHa), 6.25-7.18 (m) (ArH) ;  M+ m/e 608 (100%) 
(measured  608.2869 a n d  ca lcu la ted  as 608.2886 for 
C~:H40N206), 501 (1) (measured  501.2401 a n d  ca lcu la ted  
as 501.2390 for Ca0HaaN2Os), 417 (2) (measured  417.1942 
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and  ca lcu la ted  as 417.1940 for C26H2~NO~) , 382 (24) 
(608-->382, m* obse rved  239.9 and  ca lcu la ted  240.01), 
381 (95), 367 (20 ) ,  350 (5), 335 (5), 191 (82) (measured  
191.0947 and  ca lcu la ted  as 191.0946 for C22H2,N204/2), 
175 (10), 174 (16). 

T r e a t m e n t  of t i l i age ine  (I) w i t h  acet ic  a n h y d r i d e  and  

py r id ine  afforded t he  oily O,O-Diace ta te  ( I I ) ;  ~MeOH 

219 n m  (log e 5.14), 284 (4.37), 304 (sh) (4.31); VmaxFihn 
1765 cm -~ (ArOCOCHa);  M+ m/e 692 (57%), 650 (15), 
649 (12), 424 (37), 423 (100), 409 (17), 212 (23), 175 (8), 
174 (15). 

T r e a t m e n t  of t i l iageine  (I)  w i t h  e the rea l  d i azoe thane  
gave t he  oily O,O-Die thy l  e the r  ( I I I )  (mp of d i m e t h i o d i d e  

sMeOH (log s 228-230 ~ d);  "-max 208 n m  4.61), 229 (sh) (4.51), 
287 (3.84), 304 (sh) (3.80); M + m/e 664 (97%), 529 (1), 
473 (1), 410 (29) (664-->410 m* obse rved  253.0 a n d  calcul-  
a t ed  253.16), 409 (100), 395 (36), 378 (5), 363 (3), 205 (77), 
175 (24), 174 (27). 

T r e a t m e n t  of t i l iageine  (I)  w i t h  e the rea l  d i a z o m e t h a n e  
af forded O ,O-Dimethy l t i l i age ine  (IV), m p  170-172 ~ d, 
.~MeOH 214 n m  (log e 4.94), 229 (sh) (4.74), 288 (4.08), ~na/r 

293 (sh) (4.03); ,~CDCI3 ~60MHz 2.35 (s)%-(3H)<--(NCHa) 2.61 
(s)+(3H)<--(NCHa),  3.39 (s)<--(3H)<--(OCHa), 3.48 (s), (3H) 
(OCHa), 3.79 (s) (9H) (3OCHa), 6.18-7.71 (m) (9H) (ArH):  
M + m/e 636 (100%), 515 (1), 445 (1), 396 (20) (636-->396, 
m* observed  246.2 and  ca lcu la ted  246.57), 395 (64), 381 
(21), 198 (47), 175 (15), 174 (12); iden t ica l  w i t h  O-methy l -  
Iuni fer ine  (IV) b y  d i rec t  compar i son  (uv, ir, nmr ,  ms, rap, 
romp).  

Thus ,  t i l iageine  is a b ipheno l i c  bisbenzylisoquinoline 
b i p h e n y l  a lka lo id  w i t h  an  iden t ica l  o x y g e n a t i o n  p a t t e r n  
to O-me thy l fun i f e r ine  (IV). Tile mass  spec t ra l  f r a g m e n t s  
a t  m/e 382, 381, 367 and  191 of f ;  m/e 396, 395, 381 and  
198 of I V ;  m/e 410, 409, 395 and  205 of [ [ I ;  and  m/e 
424, 423, 409 a n d  212 of I I  all .arising f rom loss of r ings  t?; 
and  F ~~ e s t ab l i sh  t h a t  on ly  one h y d r o x y  group  is in  t he  
i soquinol ine  (top) po r t i on  of t he  alkaloid.  F u r t h e r m o r e ,  
mass  spec t ra l  f r a g m e n t s  a t  m/e 501 of I; m/e 515 of IV; 
and  m/e 529 of I I I  ar i s ing  f rom loss or r ing  E 1~ e s t ab l i sh  
t h a t  t i le phenol ic  g roup  of t he  b i p h e n y l  s y s t e m  is p r e sen t  
in r ing  E. F ina l ly ,  mass  spec t ra l  f r a g m e n t s  a t  m/e 417 
of I, m/e 445 of IV; and  m/e 473 or I I I  ar is ing f rom loss 
of r ings  C and  D l0 a sce r t a in  t h a t  r ing  C does no t  con t a in  a 
h y d r o x y  group.  Therefore ,  of t he  t e n  s t r u c t u r a l  p e r m u t a -  

~ OR 2 CH30~'~ 
C H 3 N ~ 0 ~ ~ r  ' NR1 

I RI=R2=Rs-CHa,  Ra=Ra=H 
II  R I = R ~ - R s = C H  a, Rs=R4=COCH ~ 
I I I  R I =R2=R s =CH  3, Ra=R4=C2H 5 
IV R I = R 2 = R a - R a = R a = C H  a 
V R1- R~=Rs =C H  3, R 2 - R 4 = H  
VI R I = R e = R a = R a - C H  ~, Rs=H 
VII  R1-R2-Rs=Rs-CH s, Ra=H 
VI I I  RI=Ra=H, R2=Ra=R4-CHs 
IX  1', 2 ' -dehydro-VIII  

t ions  possible  for t i l iageine,  only  I and  V r e m a i n  for 
cons idera t ion .  A t h o r o u g h  s t u d y  of t he  n m r  va lues  of t he  
C-6 and  C-7 m e t h o x y  groups  in t he  b i p h e n y l  a lkaloids  
rod ias ine  9 (VI), funi fer ine  7 (VII),  ocot ine  9 (VIII ) ,  and  
ocotosine  9 (IX) shows t h a t  chemica l  shif ts  of the  C-6 
m e t h o x y  groups  are be tween  6 3.78 and  3.80 whi le  the  C-7 
m e t h o x y  groups  are be tween  d3.31 and  3.39. F u r t h e r -  
more,  t he  same c o m p a r i s o n  m a y  be m a d e  in a n u m b e r  of 
a lkaloids  of b o t h  t he  o x y a c a n t h i n e  and  b e r b a m i n e  series, 
where  t he  chemica l  sh i f t  of the  C-6 m e t h o x y  groups  are 
b e t w e e n  63.73 a n d  3.83 and  the  C-7 m e t h o x y  groups  
be tween  d 3.02 a n d  3.20 n.  These  d a t a  c lear ly  ind ica te  t he  
presence  of a C-6 m e t h o x y  group in t i l iageine,  wh ich  is 
f u r t h e r  s u b s t a n t i a t e d  b y  the  a p p e a r a n c e  of a m e t h o x y  
resonance  a t  d3.39 in O ,O-d ime thy l t i l i age ine  plus  the  
sh i f t  of t h e  C-6' m e t h o x y  resonance  f rom ~ 3.41 in t i l iageine  
to  t he  more  n o r m a l  9 ~3.48 in O,O-d imethy l t i l i age ine .  
Therefore,  t i l i age ine  m a y  be  r ep resen ted  as I .  Since 
t i l iageine,  as a b i p h e n y l  alkaloid,  c a n n o t  be r educ t ive ly  
c leaved u n d e r  B i r ch  cond i t ions  to  two opt ica l ly  ac t ive  
halves,  t he  s t e r eochemis t ry  of the  two a s y m m e t r i c  
cen te r s  r ema ins  to  be  de t e rmined .  

Rdsumd. La  s t r u c t u r e  de la t i l iag6ine  (I), u n  nouve l  
alcaloide du  groupe  bisbenzyleisoquinoline biph6ni l ique  
e x t r a i t  de Tiliacora dinklagei, a 6% d6 te rmin6e  p a r  des 
m6 thodes  spec t rom6t r iques  et  pa r  conve r t i on  g la  O- 
m6thy l fun i f6 r ine  (IV). 
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