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E x t r a c t i v e s  of  R u t a c e a e :  A t a l a p h y l l i d i n e ,  a N e w  

P e t r o l e u m  e the r  e x t r a c t  of the  roo t  b a r k  of A talantia 
monophylla Correg afforded a m i x t u r e  of acr idone  a lkaloids  
t o g e t h e r  w i t h  a n u m b e r  of oxygen  he te rocyc les  1-a. The  
p r e s e n t  c o m m u n i c a t i o n  is concerned  w i t h  t he  e luc ida t ion  
of s t r u c t u r e  1 for  one of t he  m i n o r  bases,  a t a l aphy l l id ine ,  
ClsH15NO ~ (M + 309), m.p.  275 ~ (dec), ,~ .. . . .  (E tOH)  259, 
270, 296, 324 and  405 n m  (log e; 4.72, 4.63, 4.43, 4.15, 
3.82), a b s o r p t i o n  typ ica l  of t h a t  of 9-acr idone a lkaloids  4 
and  showed a l u m i n i u m  b a t h o c h r o m i c  shif ts  i n d i c a t i n g  t he  
p resence  of h y d r o x y  groups  5. I t s  1 R - s p e c t r u m  showed a 
h i g h l y  che la ted  CO a t  1640 cm -1 and  O H / N H  a t  3380cm-~.  
The  ex is tence  of t he  O H  func t ion  as phenol ic  h y d r o x y l  
was  ind ica t ed  b y  a green  ferric react ion.  100 MH z  N M R -  
s p e c t r u m  of t he  base  in CsDaN revea led  t he  presence  of a 
2, 2 - d i m e t h y l c h r o m e n e  sys t em b y  t he  a p p e a r a n c e  of s ignals  
a t  5.55 and  6.99 6 (d, J = 10 Hz  each) a n d  1.48 6 (6 H,  s). 
A m o n g s t  t he  a r o m a t i c  p ro tons ,  two of t h e m  appea red  as 
m u l t i p l e t s  a r o u n d  7.32 d, fol lowed b y  t he  C-8 p r o t o n  as a 
q u a r t e t  a t  8.14 6. As expec ted ,  t he  C-2 p r o t o n  a p p e a r e d  
upf ie ld  a t  6.52 6. 
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2 R = Me, R 1 --  R 2 = H 
3 R = R 1 = R 2 = Me 

The  above  spect roscopic  d a t a  are cons i s t en t  w i th  s t ruc-  
tu re  1 for a t a l aphy l l i d ine  wh ich  was c o m p a t i b l e  w i t h  t he  
presence  of mass  f r a g m e n t a t i o n  peaks  a t  m/e 309 (M+), 
294 (100%, ion a), 155, 147, 133, 77, 69 a n d  43. 

M e t h y l a t i o n  of t he  a lkaloid  w i t h  d i a z o m e t h a n e  gave  
a m o n o m e t h y l  e the r  2 wh ich  also showed  pos i t ive  ferric 
reac t ion ,  t h e r e b y  conf i rming  t he  presence  of che la t ed  hy-  
d r o x y  group.  The  m o n o m e t h y l  e the r  2, C~gH17NO 4 
(M+ 323), M.p. 200 ~ showed  UV-  and  I R - s p e c t r a  essent ia l ly  

A c r i d o n e  B a s e  

s imi la r  to  t h a t  of the  or ig ina l  base.  NMIR-spec t rum 
(100 MHz;  CDCla: DMSO 19: 1) showed  a 6 p r o t o n  s ing le t  
a t  1.42 6 (me thy l  pro tons) ,  3 p r o t o n  s ing le t  a t  4.04 6 
(me thoxy l  p ro tons) ,  2 doub le t s  a t  5.6 a n d  6.52 6 (J = 
10 Hz ;  c h r o m e n e  pro tons) .  The  C-2 p r o t o n  a p p e a r e d  as a 
s ingle t  a t  6.12 6 a n d  t h e  r e m a i n i n g  a r o m a t i c  p r o t o n s  
appea red  as mu l t i p l e t s  b e t w e e n  7.08-7.16 6 (2H) a n d  
7.8 6 (1H). The  N H  a n d  t h e  h y d r o x y  p r o t o n  a t  C-1 
a p p e a r e d  as s inglets  a t  8.62 a n d  10.32 6 which  are ex- 
changeab le  w i t h  D20. 

P ro longed  t r e a t m e n t  of a t a l aphy l l i d ine  I in d r y  ace tone  
w i t h  CHaI in presence  of a n h y d r o u s  K2CO 3 fu rn i shed  a 
t r i m e t h y l  d e r i v a t i v e  3, m.p.  175-176 ~ wh ich  was iden t ica l  
w i t h  t h a t  of d i m e t h y l  d e r i v a t i v e  of a lkaloid  A 5 f rom 
m . m . p  and  supe r imposab le  IR- spec t r a ,  t h u s  e s t ab l i sh ing  
s t r u c t u r e  1 for t he  new base. 

Summary. The  s t r u c t u r e  of ac r idone  a lkaloid  a t a l a -  
phyl l id ine ,  has  been  e s t ab l i shed  as 2', 2 ' -d ime thy l - [py-  
r ano  5' ,6":  3,4]-1, 5 -d ihyd roxy  acr idone,  f rom spect ro-  
scopic d a t a  and  chemica l  react ions .  
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L o n g  A l k y l  C h a i n s - 3 - S u b s t i t u t e d  P y r r o l e - 2 - A l d e h y d e  ( - 2 - C a r b o x y l i c  A c i d  a n d  M e t h y l  
E s t e r )  f r o m  the  M a r i n e  S p o n g e  Oscarella lobularis 

I n  t he  course of our  c o n t i n u i n g  search  for new m e t a b o -  
l i tes f rom mar ine  sponges,  we u n d e r t o o k  t he  d e t e r m i n a t i o n  
of t he  chemica l  c o m p o u n d s  of Oscarella lobularis, which  
was found  to  c o n t a i n  a nove l  group of subs t ances  charac-  
t e r i zed  b y  s a tu ra t ed ,  mono-  and  d i - u n s a t u r a t e d  long a lkyl  
cha ins  l inked a t  pos i t ion  3 of pyr ro l -2-a ldehyde ,  -2-car- 
boxyl ic  acid and  2 - c a r b o m e t h o x y  moiet ies .  

F r e s h  t issues of t he  sponge,  col lected in t he  b a y  of 
Naples ,  were e x h a u s t i v e l y  exc t r ac t ed  w i t h  acetone.  

E t h e r - w a t e r  p a r t i t i o n  of t he  res idue a n d  c h r o m a t o g r a p h y  
on  silica gel of t h e  e the r  e x t r a c t  (2.4 g f rom 22 g of t he  
d r y  we igh ted  an imal )  gave  3 f ract ions ,  viz a) in  benzene ,  
an  es ter  f r ac t ion  (60 mg;  0 .3% based  on  d r y  w e i g h t  of t h e  
an imal ) ;  b ) i n  9 :1  benzene -e the r ,  a n  a ldehyde  f r ac t ion  
(150 mg;  0.8%) a n d  c) in 7 :3  benzene-e the r ,  a ca rboxy l i c  
acid f r ac t ion  (6 mg;  0.03%).  

Aldehyde/raction. C h r o m a t o g r a p h y  of th i s  f r ac t ion  f rom 
12% AgNO a - i m p r e g n a t e d  silica gel in  95 :5  benzene -  
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e ther  gave 3 pr incipal  port ions.  The less polar  one (8 rag), 
examined  by  combined  GLC-m.s.  1, was clearly a mix tu re  
of 5 homologue  c o m p o n e n t s  w i th  molecular  ions a t  M+/e 
361, 375, 389, 403 and  417 (relative p ropor t ions  of 3.3, 
12.5, 49, 25 and  10.2%, respect ively,  as de t e rmined  f rom 
the  GLC peaks).  All componen t s  gave ident ical  f ragmen-  

~ ' i /  ~'CH=O 

3;m/e 108,. R -CH-O 
c;m/e 138; R-CO2CH 3 b,.m/e 122 
d;m/e 124; R-CO2H 

H~(OH2)~"-OH3 ~ . / ( C H 2 1 ~ C H 2 ) ~ C  H 3 

C H = O  ~N/"CH:O 

1;n=18 to 22 2 

,:o \ , /  - -  i. o 
4 

I 
H 

5 

H,OCH 3 
iT___~( C H2)x'--" CH =C H--(OH 2 )y~-C Hr H ~ C H  (CH2)s--CH 3 

6 

H.OCH 3 H,OCH 3 

(10)194 ~ (5)350 i - -  --129(13) 
L ~ J  (5)208 " 1155)364:l ["  
I ~  ]" 143(9) 

7 

ra t ions  in GLC-m.s. runs  wi th  major  peaks a t  role 108.04532 
(C6H6NO requires  108.0449) and  122.05992 (C~HsNO re- 
quires 122.0605), cor responding  to  f r agment s  a and  b. In  
the  N M R - s p e c t r u m  3 of the  to ta l  mixture ,  the  a ldehyde  
group was a p p a r e n t  (1 H singlet  a t  9.22 ppm) ; in t he  low 
field region there  was two 1 H t r ip le t  a t  6.76 and 5.94 p p m  
conver ted ,  on deu te r ium exchange  of the  N H  p ro ton  
(b signal a t  ca. 11.0 ppm),  to  two double ts  wi th  J 2.4 Hz, 
indica t ing  a 2 ,3 -d i subs t i tu ted  pyrrole  ring4; in t he  re- 
main ing  p a r t  of t he  s p ec t ru m there  was a ) a  t r ip le t  
(J 6 Hz) a t  2.70 p p m  ascr ibable  to a me thy lene  l inked to  
the  pyrrole  ring, and  b) a large signal a t  1.26 p p m  and  a 
d i s to r ted  t r ip le t  (J 6 Hz) a t  0.9 p p m  due to  a no rma l  
u n b r a n c h e d  a l iphat ic  chain: The I R - s p e c t r u m  3 showed 
peaks  cor responding  to free (3445 cm -1) and associa ted  
(3250 cm -1) NH,  bonded  (1660 cm -~) and  free (1645 cm -~) 
C = O groups indica t ing  a 2-acylpyrrole mo ie ty  5. The 
U V - s p e c t r u m  3 likewise showed absorp t ions  a t  248 and 
302 n m  (e 6000 and  17,500 assuming 389 as m.w.) consis- 
t e n t  w i th  a 3-alkyl-pyrrole-2-aldehyde 5. F r o m  this  we can 
conclude t h a t  t he  less polar  por t ion  of t he  a ldehyde  frac- 
t ion comprises  5 componen t s  hav ing  s t ruc tures  1 (n = 
18 to  22). 

By  careful e lut ion f rom the  AgNO~ - impregna ted  silica 
gel, t he  larger (60 mg), middle  polar  fraction,  was recov- 
ered in 3 port ions,  of which  the  less polar  con ta ined  2 
(10 mg) and the  s l ight ly  more  polar  con ta ined  3 (2 rag) ; 
the  por t ions  in be tween  con ta ined  mix tu res  of 2 and  3. 
The individual  componen t s  gave single peaks  in GLC and 
M+/e in m.s. a t  415 and 387, respect ively,  cor responding  
to m o n o u n s a t u r a t e d  C23 and  C21 a lky l - subs t i tu ted  pyrrole-  
a ldehydes .  In  b o t h  spec t ra  2 major  f r agment s  were  seen 
at  m/e 108 (100%, a ) a n d  122 (84%, b). IR-  and  UV- 
spec t ra  were ident ical  to  those  of the  mix tu re  1, while  the  
NMR-spec t ra ,  in addi t ion  to  t he  signals cor responding  to  
those  assigned in the  spec t rum of 1 to  an a ldehyde  pro ton ,  
two pyrrole  hydrogens  and  a normal  u n b r a n c h e d  a l iphat ic  
chain,  showed a 2 H t r ip le t  (J 6 Hz) a t  ~ 5.24 indica t ing  a 
d i subs t i tu t ed  double  bond  and a 4 H q u a r t e t  (J 6 Hz) due 
to allylic me thy l ene  protons .  The locat ion of double  bond  
in alkyl  chains was ascer ta ined  b y  using the  m e t h o x y -  
mercu ra t ion -demercu ra t ion  procedure  followed by  mass  
spec t romet ry ,  r ecen t ly  successfully appl ied by  Minnikin 
e t  al. ~ to  de t e rmina t ion  of double bond  posi t ion in un- 
s a t u r a t e d  f a t t y  acid esters.  For  t he  p repa ra t ion  of the  
m e t h o x y  mercur iace ta te  der iva t ives  we employed  the  
modif ied  procedure  of WHITE 3, involving hea t ing  of the  
olefin w i th  excess mercuric  ace ta te  ill me t h an o l  under  

H•(CH2) 
~'~ CH3 

CO2CH 3 

8 n=18,19,20,22 

~ (CH2)~-~ CH=CH - -  ( CH2 )y-- CH 3 

CO2CH 3 

9; x+y =20 
10,. x+y-18 

H•(CH2)•(CH 
2)y/'~(CH2)z~ CH3 

CO2CH 3 

11; x+y+z ~18 

1 Mass spectra (m.s.) were determined on the AEI MS-30 instrument 
at 70 eV, which for combination with gas-liquid chromatography 
(GLC) was attached to a Pyl-Unicam 104 instrument fitted with a 
glass column (3 ram• 1.5 Ill) packed with 1% - OV on silanized 
Chromosorb W (100-120 mesh) operating at 230-300 ~ (6 ~ mill -1) 
with He carrier at 40 ml min -1. 

2 High resolution mass measurements were carried out on the total 
mixture, using the AEI MS-901 instrument at 70 eV. 

3 H'-NMR were measured at 100 MHz on a Varian XL-100 using 
CClt solutions with SiMe 4 internal standard; infrared (IR) spectra 
in CHC13 solution using a Perkin-Elmer Infrared 257 spectrometer; 
ultra-violet (UV) spectra in CH3OH solution using a Baush and 
Lomb Spectronic 505 apparatus. 

4 W. BRf3GEL, Nuclear Magnetic Resonance Spectra and Chemical 
Structure (Academic Press, New York 1967), vol. 1, p. 164. 

5 M. K. A. KHAN and K. J. MORGAN, J. chem. Soe. 7964, 2579. 
6 p. PIIILLIPS, J. C. DOCONS and R. C. RICE, Organic Electronic 

Spectral Data (John Wiley Interscience, New York 1964-1965), 
vol. 7, p. 38. 

7 D. E. MINNIKIN, P. ABLEY, F. H. MCQUILLIN, K. KUSAMRAM, K. 
MASKENS and N. POLGAR, Lipids 9, 135 (1974). 

s H. B. WHITE, J. Chromatogr. 21, 213 (1956). 
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ref lux  for 1 h, w h i c h  also gave rise to  r e m o v a l  of t he  
fo rmyl  group,  p r o b a b l y  v ia  ox ida t i on  to  ca rboxyl ic  g roup  
followed by  d e c a r b o x y l a t i o n  9. 

T r e a t m e n t  of t he  r eac t ion  m i x t u r e  w i t h  sod ium boro-  
h y d r i d e  gave  t he  isomeric  m e t h o x y l a t e d  de r iva t ives  
f o r m u l a t e d  as 4 ( the N M R  showed absence  of the  a ldehyde  
pro ton ,  which  was replaced  b y  a py r roL~-H s ignal  a t  
d 6.55, and  t he  U V - a b s o r p t i o n  a t  216 n m  confo rmed  w i t h  
t he  l i t e r a tu re  d a t a  for a n  a l k y l - s u b s t i t u t e d  pyrrole) ,  
wh ich  were ana lyzed  b y  GLC-m.s.  1. 

The  f r a g m e n t a t i o n  pa t t e rn s ,  cha rac t e r i zed  b y  peaks  
a r i s ing  f rom c leavages  a d j a c e n t  to  m e t h o x y l  groups  (4) 
a l lowed t he  pos i t ion  of t he  or ig inal  doub le  bonds  to  be  
es tab l i shed  as s h o w n  in 2 a n d  3;  peaks  ar iz ing b y  loss of 
m e t h a n o l  f rom the  p r i m a r y  f r a g m e n t s  also occurred  a n d  
b o t h  t he  m e t h o x y l a t e d  de r iva t i ve s  gave t he  base  peak  a t  
m/e 80. No ev idence  has  been  ob t a ined  to e s t ab l i sh  un-  
a m b i g u o u s l y  t he  s t e r eochem i s t r y  of t he  double  bonds ,  b u t  
on  the  basis  of t he  chemica l  sh i f t  of t he  allylic m e t h y l e n e  
p ro tons  (1.94 ppm),  we t e n t a t i v e l y  a s s um ed  i t  to  be  
t~ans lo. 

The  m o s t  po la r  c o m p o n e n t  of t he  a ldehyde  f r ac t ion  
gave a single peak  in GLC and  a m.s. w i t h  s u b s t a n t i a l l y  a 
single molecu la r  ion a t  M ~/e 413, co r respond ing  to a di- 
u n s a t u r a t e d  Cia a lky l -3 - subs t i t u t ed  pyr ro le -2 -a ldehyde  
(5). The  UV-  (;tma~ 248, 302 n m ;  e 6000 and  17,000), 
I R -  (3445, 3250, 1660 a n d  1645 c m  i) a n d  N M R -  [9.22 
(1 H, s), 6.76 a n d  5.94 (each 1 H, d, J 2.4 Hz),  5.24 
(4 H, t, J 6 Hz), 2.70 (2 H, t, J 6 Hz),  1.94 (8 H, q, J 6 Hz),  
1.26 (bs) and  0.90 (3 H, d i s t o r t e d  t) p p m  spec t ra  accord  
w i t h  th i s  fo rmula t ion .  The  m e t h o x y m e r c u r a t i o n - d e m e r c u -  
r a t i on  p rocedure  was also appl ied  to th i s  mate r ia l .  Di rec t  
GLC-m.s.  1 of t he  reaction, m i x t u r e  (organic layer) showed 
the  presence of a m o n o m e t h o x y  de r iva t i ve  (M+/e 417) and  
a d i m e t h o x y  de r iva t i ve  (M+/e 449). The  f r a g m e n t a t i o n  
p a t t e r n s  of t he  m e t h o x y l a t e d  ma te r i a l s  were i n t e r p r e t e d  
as shown in 6 a n d  7 and  al lowed the  pos i t ion  of the  or iginal  
double  bonds  to be es tab l i shed  as shown in 5. 

Esler fraction. C h r o m a t o g r a p h y  on  12~ AgNOa-im- 
p r e g n a t e d  silica gel in benzene  of th i s  f r ac t ion  also gave  3 
p r inc ipa l  por t ions .  The  less polar  p o r t i o n  (7 mg), ex- 
a m i n e d  by  GLC-m.s.  ~, con t a ined  4 homologue  c o m p o n e n t s  
g iv ing M+/e a t  447,419,  405 and  391 (rela t ive p ropor t i ons  
7, 40, 24 and  29%, respect ively ,  d e t e r m i n e d  f rom GLC 
peak  areas).  The  mass  spec t ra  f rom all GLC peaks  were 
m a r k e d  b y  in tense  f r a g m e n t s  a t  M+-59 (loss of carbo-  
m e t h o x y l  group) a nd  m/e 138, which  we supposed  to  be 
due to  t he  ion c. F r o m  th i s  we suggest  t h a t  these  corre- 
spond  to a lky l -3 - subs t i t u t ed  pyr ro le -2 -ca rboxyl ic  acid 
m e t h y l  es ters  8;  t he  m o s t  r e l e v a n t  c r i te r ia  conf i rming  
these  a s s ignemen t s  are t he  N M R -  and  UV-spec t ra .  I n  t he  
N M R  th i s  ma te r i a l  showed  1 H doub le t s  (J 2.4 Hz) a t  6.64 

a n d  5.84, a 3H s a t  3.78, a 2H t (J 6 Hz) a t  2.7 and  also 
s ignals  a t  1.26 (bs) and  0.90 (d is tor ted  t) ppm.  The  U V -  
abso rp t i ons  a t  240 and  273 n m  (e, 5000 a n d  12,500 
a s suming  a m.w. of 405) conf i rmed  t he  re la t ive  pos i t ion  
of t he  s u b s t i t u e n t s  (i.e. 2 - c a r b o m e t h o x y  a n d  3-aikyl  
chain)  11. The  I R  showed peaks  co r respond ing  to N H  
(3460 cm -1) a n d  C = O es ter  (1685 cm- t ) .  

The  midd le  po la r  po r t i on  (15 mg) was a m i x t u r e  of 2 
c o m p o u n d s  in t he  re la t ive  p r o p o r t i o n  of 7 : 3 g iv ing in t he  
GLC-m.s .  t M+/e a t  445 a n d  417, respect ively ,  and  ve ry  
s imi la r  f r a g m e n t a t i o n s  w i t h  m a j o r  peaks  a t  M+-59 a n d  
m/e 138 (c). Th i s  t o g e t h e r  w i t h  UV, I R  a n d  NMR.  [5.24 
(2H, t, J 6 Hz),  1.96 (4H, q, J 6 Hz) ; d i s u b s t i t u t e d  doub le  
b o n d ]  d a t a  of t he  m i x t u r e  a l m o s t  iden t ica l  to  those  of 8 
al lowed us to  sugges t  t h a t  these  cor respond  to a C2~ and  
Cil m o n o - u n s a t u r a t e d  a lky l -3 - subs t i t u t ed  pyr ro le -2-car -  
boxyl ic  acid m e t h y l  esters  9 and  10, respect ive ly .  No 
a t t e m p t s  were m a d e  to locate  double  bonds .  

The  m o s t  po la r  f r ac t ion  (10 rag) c o n t a i n e d  a single 
component giv ing  in GLC-m.s.  1 M+/e 443 co r r e spond ing  
to 11; t h e  UV, I R  a n d  N M R  da ta ,  w h i c h  i n t e r  a l ia  ex- 
c luded  t he  presence  of a c o n j u g a t e d  diene, were cons i s t en t  
w i t h  th i s  fo rmula t ion .  

Acid fraction. The  minor ,  m o s t  po la r  f r ac t ion  (6 mg), 
e x a m i n e d  b y  m.s. con t a ined  2 c o m p o n e n t s  g iv ing  M+/e a t  
431 a n d  403 a n d  a m a j o r  p e a k  a t  m/e 124 (ion d). T r e a t -  
m e n t  w i t h  d i a z o m e t h a n e  gave  a m a t e r i a l  iden t i ca l  in 
SiOi-AgNO 3 TLC w i t h  t h e  m i x t u r e  of 9 and  10. 

Summary. A nove l  g roup  of c o m p o u n d s  cha rac t e r i zed  
b y  s a tu ra t ed ,  mono-  a n d  d i - u n s a t u r a t e d  long a lkyl  cha in  
(Cls to  C~3 ) l inked  a t  pos i t ion  3 of a py r ro l -2 -a ldehyde  
residue has  been  isola ted f rom the  m a r i n e  sponge Os- 
carella lobularis, which  also yie lded a series of cor respond-  
ing pyr roI -2-carboxyl ic  acids a n d  m e t h y l  esters.  
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9 The easy decarboxylation of pyrrole-2-carboxylic acid is well 
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Chiral i ty  of ( + ) -Octoc lo thep in ,  a Stereospeci f ic  Neuro lept ic  Agent  ~ 

Two chi ra l  neuro lep t ic  agen ts  e x h i b i t i n g  s tereospeci-  
f ic i ty  of biological  ac t ion  h a v e  been  r epo r t ed  in t he  l i tera-  
ture .  These  are m e t h o t r i m e p r a z i n e ,  of wh ich  t he  ( - - ) -  
e n a n t i o m e r  is t he  more  p o t e n t  2 and  bu tac l amol ,  of 
which  the  ( + ) - e n a n t i o m e r  is a b o u t  as p o t e n t  3,~ as 
f luphenaz ine .  The  abso lu te  conf igura t ion  of ( - - ) - m e t h o -  
t r i m e p r a z i n e  is u n k n o w n ,  b u t  t h a t  of ( + ) - b u t a c l a m o l  has  
been  d e t e r m i n e d  b y  X - r a y  c rys ta l  s t r u c t u r e  analys is  a. 

W e  now f ind t h a t  t he  neuro lep t i c  a c t i v i t y  of octo- 
�9 c lo thep in  5, 1-~ is conf ined  to i ts  ( + ) - e n a n t i o m e r  (see Table) .  
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