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NEW HOMOERYTHRINANE ALKALOIDS FP.OM PHELLINE SPECIES 
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Abs t rac t  - Four new homoerythr inane alkalo ids have heen isoiated f rom 

t h e  leaves of Phe l l i ne  species. Robust id ine 7. robust imine 8, O-methyl- - 

robus t im ine  9 and  robus t ic ine  11 have been charac tc r ised  u s i n g  spectro-  - - 

S C O P ~ C  data; t h e  s t r u c t u r e  of  t h e  alkalo id 11 has been conf i rmed h y  

chemical corre lat ion.  

The genus P l ~ e l l i n e ,  representa t i ve  o f  the family Phe l l i noc roe .  i s  endemic to New-Caledonin 

and  comprises about  twelve species. Four  of these species have al ready heen s tud ied  for  

t he i r  a ikalo id Thus  twenty - th ree  alkalo ids belonginq to the  homoerythr inane,  

homoery th ro id ine  and  homoazaerythr inane g roups  have been character ised.  Th i s  systematic 

chemical s t u d y  is  ex tended here  t o  a new va r i e t y  n f  Phe l l i ne  comoso : P. comoso Labil l .  var.  

robust" (Ra i l l . )  Loesner. A p re l im inary  examination af  t h e  c rude  alkalo id m i x t u r e  obtained 

f rom the  leaves of t h i s  n e w  va r i e t y  has al ready l ed  t o  f h e  character isat ion of four new bases 

be long ing  to t h e  homoerythr inane g r o u p  : robus t i v i ne  - 1. 1.6-epoxycomosivine 2, robus t i l i ne  - 3 

and  isorobus t i l i ne  4. 9 

T h e  la t te r  two alkalo ids,  d i f f i c u l t  to separate from each o ther ,  d i f f e r  on ly  in the  respect ive 

posi t ions o f  t h e i r  aromatic subs t i tuen ts  ( h y d r o x y l  and  rne thoxy11 .~  I r rad ia t ion  of  each o f  the  

para aromatic p ro tons  of the  alkalo id 3 16.97 and 6.56 ppm) ind ica ted  nuclear Overhauser  - 

effects respec t ive ly  on the  olef in ic  p ro ton  a t  5.76 ppm and  on the  aromatic methoxy l  g r o u p  a t  

3.81 ppm. These resu l t s  together w i th  an examination o f  a D re i d i ng  stereomodel of 3 a l lowed - 

the  s ignal  a t  6.97 ppm to be  assigned to the  p ro ton  a t  C-15 and t h e  s inglet  at  6.56 ppm t o  

the  p ro ton  a t  C-18 ( located near the  aromatic methoxy l  g r o u p ) .  These exper iments so 

completed t h e  s t r u c t u r a l  e lucidat ion of  robus t i l i ne  3 and  isorobus t i l i ne  4. - - 



Very  small amounts o f  another alkaloid (< 6 mg) could not he completely separated from 

luc id in ine 5. a compound previously isolated f rom Phell ine sp. ilff.  P. /uc ido .S 'R Al thouqh 

not fu l l y  characterised, ' H  nmr spectral data ( i n  part icular the  signals of a d isubst i tu ted 

double bond : m, 114, 6.04 ppm and bd .  1H .  5.80 ppm, J = 10 Hz1 allowed the s t ruc tu re  

(isnlucicl ininel t o  he tentat ively assiqned to  th is alkaloid. 

Three minor components [ robust id ine  - 7, robustimine 8 and 0-methylrobustimine 91 a re  s t ruc tura l -  

l y  re lated to  alkaloids isolated from the leaves o f  P. hrachyphy l la .4  They have the same 

chromophore in uv as pheil inine - 10 and the presence of a methylenedioxy group an the aroma- 
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t i c  r i n g  was confirmed h y  character ist ic l t l  nmr signals (7 - : 5.90. - 8 : 5.93 and _9 : 5.96 

ppm). Two o f  them, 1, and  - 8. have the same composition C H NO shown b y  analysis o f  18 2 1  4 

molecular peaks i n  hrms. The presence of a double hond 61(61 in  the alkaloid ?, h u t  no t  in 

8, was suggested b y  the loss o f  C2H4@ i n  ms o f  1 ( b y  a r e t r o  Diels-Alder fragmentation o f  - 
1 

r i n g  ~ ~ . ~ ~ 1  and was conf i rmed by H nmr (6 H-C-1 = 5.75 ppml;  th is fragmentation indicated 

also tha t  an h y d r o x y l  g r o u p  must be located a t  C-3. The peaks at m/2 180 and 167 a r e  in 

accord w i th  the  presence o f  a second h y d r o x y l  group i n  ?.lob the al ly l ic  posit ion o f  th is 

1 group  being assigned hy H nmr a f te r  decaupl ing experiments on each pro ton o f  the  subs- 

t i t u ted  cyclohexene r i n g  A. The  coupl ing constants respect ively between H-C-2 and  H-C-3 13 

I 1  H z  ] and  between H-C-3 and  equatorial H-C-4 (3  Hz) and axial H-C-4 (12 Hz1 a r e  

character ist ic o f  the  assigned conf igurat ions.  A comparison of  the 'H  nmr spectral  data 

4 
(Table]  o f  the alkaloids 8 and 9 wi th  the data of  the  known epoxide phel l in ine 10 allowed 

the i r  s t ruc tu res  t o  he deduced. These two bases have d read"  been isolated from P. 

hro ihyphyl ln  h u t  i n  insuff ic ient  Quantities t o  ascertain the i r  s t ruc tures .  

H-C-1 

H-C-2 

H-C-3 

Heq-C-4 

HRX-C-4 

H -C-7 

Hb-C-7 

Ha-C-8 

Hb-C-8 

H -C-10 

Hb-C-10 

H -C-11 

H -C-11 
b 

H -C-12 

H -C-12 
b 

t4-C-15 

)I-C-18 

0 - C H 2 0  

CH30-C-2 

CH30-C-3 

Table : Nmr the alkaloids R. 



Al l  the  spectral  data inc lud ing c d  curve of another alkaloid robust ic ine 11 lC19H25N04 b v  

hrms) obtained i n  small amount (13 mq) showed a close resemblance t o  those o f  hol id in ine c, 7 

also present  in the same A hathochromic sh i f t  was observed in i t s  uv spectrum on 

addi t ion of a lkal i  indicat ing thc  presence of  a phenol g roup.  The chemical sh i f ts  and mult i -  

1 
pl ic i t ies o f  a l l  the  signals in i t s  I 4  nmr  sppctrum are v e r y  close to those o f  hol id in ine 12, - 

except for  the absence o f  an aliphatic methoxvl singlet: the presence of an h y d r o x y l  group at  

C-3 ( instead o f  the  methoxyi g roup  in  1 2 )  is also conf i rmed h y  the loss of C2Hq0 [peak a t  

m/z 287.1492 in hrms of 11) b y  a r e t r o  Diels-Alder fragmentation. Comparison o f  the  chemical - 
shif t  of the  s ingle aromatic pro ton o f  11 (6.64 ppml  w i t h  those of H-C-15 siqnals i n  12 16.63 - 

17 
ppm) and athrocupressine 2 (6.39 ppm indicated the phenolic g roup  to  he a t  C-16 i n  

robust ic ine 11. This  assignement was conf i rmed b y  the methylation of the alkaloid 2 wi th  a n  

excess o f  diaromethane which led t o  rohus t i v i n r  1, while the phenolic h y d r a x y l  g r o u p  a t  C-18 

i n  athrocupressine 2 was unreact ivc i n  these condit ions. 
12 

The other alkaloids produced h y  th is new var ie ty  of Pheiline comosn a r e  cu r ren t l y  under  

invest igat ion.  

EXPERIMENTAL 

Melt inq points were measured w i th  a Kof ier  apparatus and a r e  corrected. Optical rotat ions 

- 1  
(CHC131 were measured on a Perkin-Elmer 241 polarimeter. Ir spectra (CHC13, vcm I werc 

recorded on a Perkin-Elmer 297 spectrophotometer and uv spectra rethanol, hmax nm, ( ~ 1 1  on 

a A5 Perkin-Eimer spectrophotometer. Cd curves (ethanol, hmax nm, Acl were recorded on a 

Jabin-Ybon V dichragraph. ' H  Nmr spectra were obtained i n  CDCl on a R ruke r  WM 400 or 
3 

\VP 200 Sy spectrometer wi th tetramethylsi lane as the internal  reference: coupl ing constants J 

a r e  o iven i n  hertz:  i, d. t and m indicate s inglet ,  doublet, t r i p l e t  and mult ip let ,  

respect ively.  M a s s  spectra were measured on a MS50. Preparative t l c  was performed wi th  

Kieselgel HF 254 + 366 hlerck. 

The leaves of Pheiiine comoso Labil l .  var robusto (0.8 k g )  were collected a t  Mount Oungone i n  

9 
New-Caledania and  the alkaloids (6.06 q )  ex t rac ted b y  classical mcthod . 

Isolation o f  alkaloids 

The crude alkaloid mix ture  ( 6 . 0  g )  was chromatographied on sii ica gel w i th  dichloromethane- 

methanol as  eluent. The  alkaloid 9 (26 mg) was separated from the fract ion eluted wi th  2% o f  

methanol af ter  preparat ive t l c  ihexane-ethyl  acetate, 1-4). From the fract ion eluted wi th  3% 

o f  methanol, the  aikaloid 8 (12 m q l  was isolated a f te r  2 successive prepara t ive  t l c  

(hexane-ether-methanol. 4-15-1 and e thy l  acetate). From the fract ions eluted w i th  5 and 6% 
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o f  methanai  11.25 g l  were i so la ted  r o b u s t i n i n e  L (0 .59  s l  and ,  a f t e r  2 success ive  p r e p a r a t i v e  

t i c  (hexane-e the r -methano l ,  4-15-1 a n d  dichloromethane-methanol, 93-71, t h e  a l ka lo ids  1 (90 

m g l .  11 (13 m q l  a n d  ii m i x t u r e  of t h e  a l ka lo ids  5 a n d  6 (12 m g l .  P r e p a r a t i v e  t l c  of the 

m i x t u r e  of - 5 a n d  5 I hexane-e the r -methano l ,  5-14-1, 4 success ive  e l u t i o n s )  l e d  t o  a m i x t u r e  of 

t h e  p r o d u c t s  a n d  t o  l i i c i d i n i n e  2 ( 5  m g l  i d e n t i f i e d  b y  compar ison w i t h  an a u t h e n t i c  sample. 

l s o l u c i d i n i n e  5 (+ 5 )  : Ir: 3300, 1500: uv:  237, 2R2, a l k a l i n e  medium: 251. 295. ' 1 1  N n w :  

6.73 ; ~ n d  6.64 (2s.  l i -C-15 a n d  i l -C-18 o f  6 ) .  6.04 a n d  5.80 (m a n d  d .  J = 10, H-C-1 and - 

H-C-21.  3.78 ( s .  aromat ic  C H 3 0 1 .  3.28 ( s ,  a l i p h a t i c  CH301.  

R o b u s t i d i n e  7 : m p  = 200-20?°C, Fa] , ,  = 1141" ( c  = 0.831: i r :  3300, 2920: uv: ?35(45001, 

1 
288i3500) .  li Nmr :  6.62 a n d  6.59 (7s .  ZH, H-C-15 a n d  H-C-181. 5.90 (m, 214. 0 C t 1 2 0 ) .  5.75 

(m. 1H. H-C-11. 4.12 (m,  111, J -3, 11-C-?I, 3.54 (m.  1H. 11-C-31. 3.44 ( d d .  l t l ,  J-J'-13.51, 
2.3 

3.15 (m. 214). 2.72 (m, 2 H I .  2.47 (m, 1FiI.  7.42 i d d ,  1H. J 3,,1 eq 
= and J q e n . ~ a x  

= 12. 

H -C-4) .  2.30 (m,  I H ) .  1.85 (m,  1H.  Ha-C-11). 1.78 ( d d ,  1H. Jqeq,qax . J3,qax - 12, 
eq 

I1 - 1 ,  1.15 (m. 111. H - - 1 1 1  ms  i m i z l :  315.1458 M", C18H21N0,,. 271.1232 
a x  h ' 

c 1-1  NO^. 255. 242, 180 ( i n m 1 .  167, 77. 
16 17 

Robus t im ine  8 : m p  = 134-136°~, [n ln  = 1.94" ( C  = 0.76): i r !  3400, 2925. 1600. 1350. 1100: IIY: 

2 3 6 ( s h ) .  ?90(4200) .  I Nmr  ( s c e  t a b l e ) :  m i  ( m i l ) :  315.11164 M+' .  C18112,N04 (100%).  

298.1371, C18H20NOj 180. 166, 162, 135. 

0 - M e t h y l m h u s t i m i n e  2 : m p  = 146-14P0C, r n l n  t 113"  ( c  = 0.661: ir: 2925, 1600. 1350. 1100: 

1 
uv: 2 3 5 i s h l .  290i50001. ti Nmr  ( s e e  i a h l e l :  ms i m i z ) :  329(h l t ' l ,  298 (100%).  194. 180. 162. 

135. 

R o b u s t i c i n e  11 : ro lD +lOO0 ( c  = 0.831: i r :  32OUihI. 2900. 1575; uv: 278l26601. a l ka l i ne  

medium: 2115(sh), 294(8000): dc :  208(+ 161, 2251-0.71, 241(+ 4.71. ' H  Nmr:  6.61, I s .  1H. 

a m m a t i c  H i .  5.53 (m.  lt l, H-C-11. 3.92 a n d  3.77 (2s.  611, a romat i c  CH301 .  2.69 (dd .  1H. 

= 3.5 and J 4eq,,lax = 11.5, H C - 4 1 .  1.71 ( d d ,  1H.  !3,4ax - 
J3.4eq 

= 11.5. 
eq '4ax.4ec 

I1 -C-41: ms :  331.1782 M", C19i125NOq, 314, 287.11195. C H NO3, 286. 164[100%).  151, 
a x  17 21 

146. 
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