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Abstract - From the leaves of  Senecio andreux i i  (Compositae) two new furano- 

eremophilanes, I-deacetyl-6-angeloyl-2,3-deoxy-hilliardinol (1) and 3a- 

angeloyloxy-GB-senecioyloxy-l0BH-furanoeremophil-9-one ( L ) ,  and the  known 3, 

were i s o l a t e d  and s t r u c t u r a l l y  e luc ida ted .  

Senecio i s  a l a r g e  and complex genus o f  the Compositae (T r i be  Senecioneae) which has been i n v e s t i -  

gated i n  some A wide v a r i e t y  of sesqui terpenoids a re  b iosyn thes ized  by Senecio species 

4 and a l so  di terpenes and p y r r o l i z i d i n e  a l ka l o i ds  have been c h a r a c t e r i ~ e d , ~  as we l l  as o the r  con- 

6 s t i t u e n t s .  This group of  p l a n t s  i s  of i n t e r e s t  s ince  severa l  species belonging t o  it a r e  used i n  

t r a d i t i o n a l  medicine wh i l e  o thers  are h i g h l y  to xi^.^'^ Here we r e p o r t  the  i s o l a t i o n  and s t r uc tu ro l  

e l u c i d a t i o n  of  two new furanoerenophilanes from the leaves of  S, andreux i i .  9 

Compound 1 (0.006%from d r i e d  plant) ' '  was found t o  have a molecular  formula of C20H2606 by Elms. 
CHC13 

The i r  ('ma, 3477, 1714, 1673, 1531 cm-I) and uv (h::H nm ( l o g  E )  284 (3.7) ,  218 (3.6)) spec- 

t r a l  data i n d i c a t e d  t h a t  t h i s  substance i s  an alcohol  w i t h  an 0x0 group conjugated w i t h  a f u ran  

r i n g .  The presence o f  an angeloyl  res idue i n  the  molecule was supported by t h e  c h a r a c t e r i s t i c  s ig-  

1 n a l s  i n  the  H nmr spectrum.1° Therefore, the  main ske le ton  belongs t o  the  furanoeremphi lane 

1 ser ies ,  s i nce  the  th ree  remaining sesqui terpenoid methyl groups were ev ident  from the H nmr1° and 

13c nmv (Table I )  spec t ra l  data. The uv absorp t ion  a t  234 nm i n d i c a t e d  a ke to  group a t  C-9" and 

the nmr (Table I )  showed the  presence of th ree  sa tura ted  carbons l i n k e d  t o  oxygen (one t e r t i -  

a r y  and two secondary). A t e r t i a r y  hydroxyl  group must be a t  C-10 and ~- t o  the methyl a t  C-5 

CDCl s ince  i t  was observed a l a r g e  negat ive  p y r i d i n e  induced so l ven t  s h i f t  (dSCSD5i = -0.24).'' The 

m u l t i p l i c i t y  (dd) o f  the  s i gna l  a t  6 3.90 l oca ted  t h e  secondary hydroxyl  group a t  C-I, and t h e  

coupl ing constants (2.5,  2.5 Hz) i nd i ca ted  the  absence o f  t r ans  d i a x i a l  i n t e r a c t i o n  o f  the  hydro- 

gen geminal t o  the  lhydroxyl group. The chemical s h i f t  o f  the  hydrogen geminal t o  the  e s t e r  ( 6  

7.15) revea led  t h a t  t h i s  group i s  B attached a t  C-6 and t h a t  t i l e  oxygen a t  C - l  i s  u or ien ted ,  

1 desh ie ld ing  H-6. Therefore, e x i s t s  i n  a non-s te ro ida l  conformation (la). The H nmr spec t ra l  



data of were very c lose t o  t ha t  o f  2,3-deoxyhi l l iardinol  der iva t ives  i so la ted  from S. mauricei12 

when allowance was made for the d i f f e ren t  groups attached a t  C-1 and C-6. This comparison con- 

firmed t h a t  the substance from 5_ andreuxi i  was 1-deacetyl-2.3-deoxyhilliardinol (1). 

'H and 13c nmr spectral  data ( re f .  13 and Table I )  of compound 2 (C25H3206, 0.01% from the d r i ed  

p lan t )13  were i n  agreement w i t h  a  d ies te r  of a  furanoerenmphilane s t ruc ture .  The acyl residues 

1 were c l e a r l y  establ ished as senecioyl and angeloyl m i e t i e s  by t h e i r  t yp i ca l  s ignals i n  the H, 

13c nmr, and ms, i n  f u l l  agreement w i t h  the molecular formula. Likewise the uv spectrum o f  1, the 

absorpt ion a t  hmax 274 nm of i nd i ca ted  t h a t  i t  was a  9 - ~ x o f u r a n o e r e m p h i l a n e . ~ ~  The A/B fu -  

s ion was determined by the chemical s h i f t  o f  the  methyl a t  C-5, which resonates a t  6 1.03 ( i n  the 

A16 trans ser ies  t h i s  s igna l  i s  a t  6 0.94-0.65).14 The py r i d i ne  induced so lvent  s h i f t  ( ~ 6 ' ~ " ~  = 

13 
CSDSN 

0.14) of the C-15 protons i nd i ca ted  t h a t  an es te r  i s  attached a t  C-3. The coupl ing constants 

(ddd, 8, 8 and 4  Hz) of the s igna l  a t  6 4.72 ( i n  CDC13) detennined the equator ia l  o r i e n t a t i o n  o f  

1 t h i s  nwiety a t  C-3. The s i n g l e t  a t  6 6.35 ( i n  CDC1,) i n  the H nmr spectrum revealed t h a t  the sec- 

ond es te r  i s  attached a t  C-6 w i t h  a  B-or ien ta t ion ,14 es tab l i sh ing  t h a t  t h i s  molecule adopts a  

s tero ida l  conformation ( 3 ) . 1 5  The problem of assigning the senecioate and angelate groups t o  C-3 

and C-6 was solved i n  the  fo l lowing manner: a l k a l i n e  hydro lys is  (KOH, EtOH-H20, room temperature, 

1 2  h) of 2 afforded the e thy l  ether $,I6 which displayed H nmr spectral  cha rac te r i s t i cs  of a  

trans-furanoeremophilane, wi th  an a-C(6) e t l le r  group, according w i t h  previous resu l ts .17 A shor t  

treatment o f  2 w i th  base (KOH, MeOH-H,O, room temperature, 1 min) allowed the i s o l a t i o n  o f  the 

nmnoester 5,14,18 due t o  the h igh s o l v o l y t i c  r e a c t i v i t y  a t  C-6," conf i rming t h a t  the natura l  

compound was 3o-angeloyloxy-6B-senecioyloxy-10BH-furanoeremphil-9-one ( 2 ) .  *-3u.6~-Diacyloxy- 

furanoeremphilanes have been prev ious ly  characterized. 20 

6~-Senecio~loxy-l(10)~-epoxyfuranoeremophil-9-one (3),  p rev ious ly  i s o l a t e d  from 5. g l a s t i f o l i u s  21 

was a lso  a  natura l  const i tuent  of S_ andreuxi i  (0.005% from the d r i ed  p l a n t ) .  S t ruc tu ra l  analogs 

o f  3 have been recent ly  character ized from 5_ arnicoides. 
22 

The composition o f  andreux i i  i s  very  representat ive of t h i s  group of p lants,  s ince i t  contains 

t yp i ca l  oxygenated f ~ r a n o e r e m o p h i l a n e s . ~ ' ~  
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Table I .  13c Nmr (20 MHz, CDC13) da ta  o f  1, 2, and 2 

140.73 137.30 146.65 

8.16 8.04 8.24 ( * I :  In te rchangeab le  s i g n a l s .  
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