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i r radia t ion  at  3.91 d (a value compa t ib le  wi th  CH-3 '  and 
CH-5') which  in t u rn  has no effect  on the  d of CH-I ' .  
One can therefore  conclude t h a t  isofusicoccin is t he  
fusicoccin isomer carrying one ace toxy  group on C-4' (V). 

The ready  migra t ion  of t he  ace toxy  group of fusicoccin 
f rom C-3' to C-2' and  C-4' p r o m p t e d  an inves t iga t ion  
of the  behaviour  of the  2 isomers IV and  V on incuba t ion  
a t  p H  8.9. Thin  layer  c h r o m a t o g r a p h y  showed t h a t  each 
isomer  was in te rconver t ed  into the  o the r  two. In  par t i -  
cular IV gave at  f irst  I and  la ter  V, thus  suggest ing an 
in t ramolecular  shift ,  poss ib ly  t h rough  the  fo rmat ion  of a 
labile orthoester. In  accordance,  V gave f irs t  I and la ter  
IV. Migrat ion f rom C-2' and  C-3' to  C-4' was faster  t h a n  
f rom C-4' to  C-3' and f rom C-3' to  C-2'. The behav iour  
of fusicocciu and its isomers is paral le led by  the  corres- 
pond ing  compounds  lacking the  O-acetyl  a t  C-19, name ly  
monodeacetyla l lofus icoccin  (VI) and monodeacety l i so-  
fusicoccin (VII), which are minor  metabo l i t es  of F.  
amygdali to  be descr ibed in a separa te  paper  12, and 19- 
monodeace ty l fus icocc in  (VIII) ,  p r epa red  by  isomerizat ion 
at  p H  8.9 of e i ther  VI or VII .  The  la t t e r  c o m p o u n d  has  
molecular  formula  C34H54Oll (M+ 638), is no t  oxidizable  
w i th  per iodate  and  af ter  c rys ta l l iza t ion  f rom cyclohexane-  
e thy l  ace ta te  has m.p.  112-114 ~ and [e~})5 + 36.6 
(c = 0.42). The mass  spec t ra  of VI,  VI I  and  V I I I  are 
near ly  ident ical  to each o ther  and  show, besides t he  
pa r en t  ion, character is t ic  ions a t  m/e 366 (deacetylagly-  
cone), 205 (monoacetylglucosyl) ,  69 (C5H9 +) and  43 
(CH3CO+) 18. Their  s t ruc tures  are inferred f rom NMR- and 
NMDR-spec t ra ,  which  yield the  same t y p e  of in format ion  
abou t  the  posi t ion of the  ace toxy  group as discussed 
above in the  case of compounds  IV  and  V. 

Migrat ion of the  O-acetyl  group on the  glucose moie ty  
has  also been  observed wi th  the  d ihydroder iva t ives  of 
I, IV, V, VI,  VII ,  VI I I ,  all p repa red  by  ca ta ly t ic  hydro-  
genat ion  wi th  Pd  on BaSO 4. Dihydrofus icoccin  ~,8 and  
dihydroisofusicoccin  11 have  a l ready  been descr ibed;  the  
charac te r iza t ion  of the  o the r  4 d ihydroder iva t ives  will be  
r epor ted  elsewhere. 

R e a r r a n g e m e n t s  of acetyl  groups in ca rbohydra t e s  
have  been well known  for a long t ime,  bu t  t h e y  usual ly 
t ake  place under  condi t ions  s t ronger  t h a n  those  used for 
t he  above compounds .  For  th is  reason the  3 monoace ty l  

der iva t ives  of methyl -6- t r i ty l -~-D-glucopyranos ide  have  
been syn the t i zed  and  s u b m i t t e d  to  the  mild  t r e a t m e n t  
used for fusicoccin and  re la ted  compounds .  Again, r eady  
migra t ion  of the  ace ty l  group took place 14, thus  indica t ing  
t h a t  the  r ea r r angemen t s  observed in the  fusicoccin series 
are no t  inf luenced by  the  na tu re  of the  aglyconel~. 

Riassunto. L'al lofusicoccina e l ' isofusicoccina, due 
isomeri  del la  fusicoccina isolati dai  brodi  di col tura  di  
Fusicoccum amygdali Del., differiscono dal la  fusicoccina 
so lamente  per  la posizione del gruppo acetossilico sul 
residuo del glucosio; nella p r ima  questo  ~ sul C-2' e nella 
seconda sul C-4'. Fusicoccina,  allofusicoccina e isofusicoc- 
cina, nonch~ i loro 19-deacet i lder ivat i  ed i sei corr ispon-  
dent i  d i idroder ivat i ,  si i n t e rconver tono  a p H  leggermente  
alcalino a t e m p e r a t u r a  ambiente .  
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Iso lat ion  and Structure  of Raucaffr inol ine A N e w  Alkalo id  f r o m  Rauwolfia caffra Sonder  

In  a re inves t iga t ion  of Rauwol/ia ca//ra Sonder,  an 
appa ren t l y  new indolen ine  alkaloid, provis ional ly  n a m e d  
raucaffr inoline,  was isolated f rom the  basic f rac t ion of the  
alcoholic ex t rac t ive  of t resh undr ied  root  bark  of the  
p lant .  Carefully avoid ing  any  con tac t  wi th  s t rong alkali  
and acids or excessive heat ,  t he  alcoholic ex t rac t ive  was 
worked up in the  following way :  The alcoholic ex t rac t s  
were freed of the  solvent  in vacuo, t he  residue thus  obta in-  
ed was  diges ted  wi th  ho t  wa te r  and  d i s t r ibu ted  into 
aqueous  and  e thy l  ace ta te  layers.  A small  q u a n t i t y  of 
non-bas ic  mate r ia l  did no t  go in to  e i ther  of these  solvents  
and  was neglected.  The well cooled aqueous  f rac t ion was 
sa tu ra t ed  wi th  sodium chloride, and  the  water- insoluble  
hydrochlor ide  formed was f i l tered out.  The f i l tera te  was 
basif ied wi th  10% ammon ia  and  r epea ted ly  ex t rac ted  
wi th  e thy l  acetate .  The e thy l  ace ta te  solut ion was  washed  
w i t h  water ,  dr ied over  anhydrous  sodium su lpha te  and 
fi l tered.  On keeping overnight ,  t he  solut ion gave a 
crys ta l l i sa te  which on recrys ta l l i sa t ion  f rom a mix tu re  of 
mois t  e thy l  ace ta te  and m e t h a n o l  (5:1) yielded raucaf-  

fricine 1-3. The mo t h e r  l iquor of raucaffr icine was freed of 
the  solvent  in vacuo and  the  residue was exhaus t ive ly  
ex t r ac t ed  wi th  hot  benzene.  The benzene solut ion ot t he  
base was passed th rough  a co lumn of a lumina (Aluminium 
oxide 'Woe lm '  ac t iv i ty  grade I, M. Woe lm-Eschweger ;  
Fabr ik  Chemisch -Pha rmazeu t i s che r  Pr~Lparate) and  e luted 
wi th  benzene  which yielded perakine  4 m.p. 186-189~ 
The column was subsequen t ly  e luted wi th  a mix tu re  of 
benzene and ethyl  ace ta te  (1:1) which yie lded a glassy 
mass  on removal  of t he  solvent  in vacuo. I t  crystal l ized 
f rom me thy l ene  dichlor ide in pr ismat ic  rods mel t ing  a t  
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Raucaffrinoline (d) Perakine (b) N0~LDemethyl-Z]' 
deoxy-ajmaline-0-aeetate (b) 

1 Aromatic (4 protons) Multiplet 7.33-7.73 Multiplet 7.20-7.75 Multiplet 7.06-7.84 
2 C(3)-H Distorted quartet centred at Distorted quartet centred at Quartet centred at 4.20 

4.20 (J=4,8) 4.20 (J=4.1, 8.4) (J=3.4, 8.8) 
3 C(I~)-H Singlet 5.12 Singlet 4.97 Doublet centred at 5.00 

(J=l.8) 
4 Me of O-Ae (3 protons) Singlet 2.2 Singlet 2.17 Singlet 2.15 
5 C-Me (3 protons) Doublet centred at 1.26 (J=7) Doublet centred at 1.29 (J=6.27) -- 
6 C0s)-H aldehydie proton -- Singlet 9.93 -- 

The NMR-data were obtained on deuterochloroform solutions with a varian Model HR60 spectrometer at 60 mc/sec with tetramethylsilane 
acting as irlternal standard. Chemical shifts are expressed in b and spin-spin coupling (J) constants in cycles/second. 

236 ~ w i t h  decompos i t i on  a n d  ana lyzed  for C21Hi403N I. 
F o u n d  a f t e r  d r y i n g  to  c o n s t a n t  we igh t  a t  r oom t e m p e r a -  
t u r e  over  PIO 5 in v a c u o :  C, 71.25; l-I, 6.73; O, 14.03; 
N, 8 .20% a n d  MW, 352 {mass spec t rum) .  Ca lcu la ted  for  
C21HI403Nz: C, 71.57; H,  6.86; O, 13.62; N, 7 .95% and  
MW, 352. I t  showed  U V - a b s o r p t i o n  s p e c t r u m  for indole-  
n ine  de r iva t i ve s  (~ max. 265, 227, 220 nm,  ~ min, 230 nm) .  
I t s  I R - s p e c t r u m  shows t h e  presence  of a n  alcoholic - O H  
(3500 cm -1) and  a single p e a k  a t  1725 cm -1 for CO aga ins t  

O 

two peaks  in t he  case of pe r ak ine  a c c o u n t i n g  for - O - C - C H  s 
and  - C H O ,  respect ively .  

Compar i son  of p r o t o n  m a g n e t i c  spec t ra  of raucaf f r -  
inoline, p e r a k i n e  5 {I) a nd  N ~ - D e m e t h y l - A  ' d e o x y a j m a l i n e  
O - a c e t a t e  ~ (II) r evea led  a close s imi l a r i t y  in t he  v i t a l  
regions of t h e i r  spec t ra  (Table).  

O.COCH3 OCOCH3 

~ C z H 5  

| 

0 
168nm ~ CH3 CH3 

x . .L / - . .  CHzO H 293 nm "~j"'-CH20H 309 nm 
O.COCH3 O.COCH3 

C83 

321 nm 'x , . .~J.e 339 nm CHz* 

OCOCH3 

The  m u l t i p l e t  co r r e spond ing  to  t he  a r o m a t i c  p ro tons  of 
r aucaf f r ino l ine  a n d  pe rak ine  was found  a l m o s t  iden t ica l  
in  t h e i r  he ight ,  shape  and  n u m b e r  of peaks.  Likewise t he  
s ignal  associa ted  w i t h  the  p ro tons  of C(3)-H and  C(17)~I-I 
appea red  as d i s t o r t ed  q u a r t e d  cen te red  a t  d 4.20 a n d  
s ingle t  a t  d 5.12 a n d  d 4.97 in t he  N M R - s p e c t r u m s  of 
raucaf f r ino l ine  a n d  perakine ,  respect ively .  S imi lar ly  t he  
s ignals  a t  6 2.20 a n d  d 2.17 (Singlet)  and  t5 1.26, J = 7, 
and  6 1.29, J = 6.27 (Double t  centered) ,  a c c o u n t i n g  for 
t he  ace ty les t e r  m e t h y l  and  C-me thy l  p ro tons  are a l m o s t  
t he  same in t h e i r  chemica l  shif ts  a n d  coupl ing  c o n s t a n t s  
in  t h e i r  spect ra .  F u r t h e r m o r e ,  in  c o n t r a s t  to  p e r a k i n e  
wh ich  showed a n  a ldehyd ic  p r o t o n  a t  low field, d 9.93, i t  
showed a s ing le t  a t  6 3.4 w h i c h  m a y  be  accoun ted  for b y  
a n  alcoholic  p ro ton .  Rauca f f r ino l ine  m a y  therefore  be  a 
de r iva t i ve  of raucaff r ine ,  t he  a ldehyde  group  of w h i c h  
ha s  been  reduced  to  a n  alcoholic  group.  

Th i s  inference  was f u r t h e r  s u b s t a n t i a t e d  t h r o u g h  mass  
spec t ra l  s tud ies  of raucaff r inol ine .  The  mass  s p e c t r u m  
showed the  p r inc ipa l  peak  a t  352 nm.  con f i rming  t he  
molecu la r  f o rmu la  C21H~4OsN~. The  peak  a t  43 n m  m a y  be  
a t t r i b u t e d  to t he  ace ty l  ion (CHACO+) whereas  the  peaks  
a t  168, 293, 309, 321 and  335 n m  could be accoun ted  for 
b y  t he  presence  of t he  fol lowing moiet ies  in t he  raucaff r i -  
no l ine  molecule,  respect ive ly .  

A smal l  p e a k  a t  115 n m  appea r s  to  be  due  to  t he  indo- 
lenine  m o i t y  or i ts  r e a r r a n g e m e n t  p roduc t .  

Cons ider ing  t h e  resul t s  of micro  ana lys i s  IR- ,  UV-,  
nuc l eomagne t i c  resonance ,  mass  spec t ra  a n d  t he  p r o b a b l e  
genet ic  r e l a t i onsh ip  w i t h  t h e  o the r  a lkaloids  of Rauwolfia 
caffra Sond.,  especia l ly  w i t h  perak ine ,  t he  fol lowing t en -  
t a t i v e  s t r u c t u r e  is p roposed  for r auca i f r ino l ine  (III) .  

Zusammen/assung. Ein  neues  Indo len in -Alka lo id  aus  
der  u n g e t r o c k n e t e n  W u r z e l r i n d e  yon  Rauwol/ia ca/[ra 
Sonder  wurde  isol ier t  und  cha rak te r i s i e r t .  
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