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The spec t rum also conta ined 3 me thoxy l  singlets at  
d3.76 (C-6'), 3.92 and 3.94 (C-6 and C-12), 12 methy lene  
protons  centered around 62.90, 2 meth ine  protons  at  
d3.59 and 3.62 (C~1 and C-1'),  a high field a romat ic  
p ro ton  singlet  at d6.10 (C-8'), and 9 o ther  a romat ic  pro- 
tons be tween d6.25 and 7.20. The  absence of a high field 
m e t h o x y l  resonance be tween  ~3.02 and 3.20 confirmed 
tha t  a hydroxy l  funct ion was present  at  C-7. Since the  

C-6 '  m e t h o x y l  appears  at  d 3.76, the  existence of thal igine 
in ei ther  the  ( +  --) or ( - -  + )  form was suggested4; and 
indeed O-methyla t ion  wi th  d iazomethane  afforded ( + ) -  
i sote t randr ine  of known absolute  conf igurat ion 5. The  two 
samples of i sote t randr ine  were ident ical  in terms of RI  
values, UV-, N M R -  and mass spectra, and ord curves. 

Rdsumd. Le nouvel  alcaloide thal igine (1) a 6t6 tir6 du 
Thalictrum polygamum Mulh. (Ranunculaceae).  
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S t r u c t u r e  of  N a n d a z u r i n e ,  f r o m  Nandina  domest ica  T h u m b .  

Nandazurine,  a green colored alkaloid, was first  isolated 
in 1925 from the  bark  of Nandina domestica Thumb.  
(Berberidaceae) by  KIrAZATO 2, however  its s t ructure  has 
long been unknown.  Recent ly ,  we isolated nandazur ine  
f rom the  same p lan t  along wi th  several  o ther  alkaloids. 
In  this communica t ion  we wish to present  a repor t  on the  
s t ructure  e lucidat ion of nandazurine.  

Nandazur ine  (I), amorphous  dark  green powder  
showing a single spot  on TLC, C~gH13OsN (elemental  
analyses, molecular  ion peak  a t  m/e  335), [e]D ~=0 ~ 
(CsHsN). I t  is spar ingly soluble in common organic 
solvents and insoluble in aqueous  alkali,  and gives a 
posi t ive  ferric chloride test.  The  IR- spec t rum (Nt3r) of 
nandazur ine  (I) showed absorpt ions  at  1625 (weak) and 

I [ 
1575 cm -1 (medium) (conjugated > C = O  and -C=N+-) .  
I ts  NMR-spec t rum (in t r i f luoroacet ic  acid) revealed an 
N-me thy l  group (at 4.98d), a me thoxy l  group (at 4.43d), 
a me thy lened ioxy  group (at 6.22b), 3 a romat ic  protons  
(at 7.62, 7.89, 8.85d) and one AB quar t e t  (J = 7 Hz,  a t  
8.43, 8.67d). I ts  UV-spec t rum ill e thanol  or aqueous  
ethanolic alkali  exhibi ted ~ma~ 221, 230 (sh), 260, 324, 394, 

426, 450 (sh) and 606rim (log e; 4.41, 4.43, 4.38, 4.58, 3.84, 
3.78, 3.73 and 3.53), which showed a hypsochromic  shift  
on addi t ion  of acid solution. 

T r e a t m e n t  of nandazur ine  (I) wi th  sodium borohydride 
in aqueous me thano l  gave hexahydronandazur ine  (II), 
l ight  green needles, mp 230 ~ 2 3 4  ~ C19H19OsN, [~]D ~c 0 ~ 
(CHCI~); N M R  (d, CsDsN): 2.58 (3H, s., N-CH3), 3.67 
(3FI, s., OCH3), 5.00 (2H, broad s., 2 •  5.92, 6.01 
(2H, 2 •  J = 1 . 5 H z , - O C H 2 0 - ) ,  6.61, 7.17, 7.29 (each 

1H, s., a romat ic  proton), 5.10 ( 1 I-I, d., J =2.5 Hz,  - C H  (OH)). 
I ts  UV-spec t rum showed [~ma~ 221 n m  (log e, 4.86), 
239 (sh., 4.11), 288 (4.08) and 310 (4.16)1 which is charac- 
ter is t ic  to 1, 2, 9, 10- te t rasubst i tu ted phenol ic  aporphine 
alkaloids and exhibi ts  a ba thochromic  shift  on addi t ion 
of alkali  e thanolic  solut ion 2. These spectral  da ta  suggested 
t h a t  hexahydronandazur ine  (II) should have  a 7-hydroxy-  
l,2, 9, 10- te t rasubst i tu ted  aporphine  s t ructure  as in I I .  

1 Z. KITAZATO, J. pharm. Soc. Japan 45, 695 (1925). 
2 ~I. SHAMMA, Experientia 16, 484 (1960). 
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W h e n  reduced  w i t h  zinc a n d  hydroch lo r i c  acid, 
n a n d a z u r i n e  (I) a f forded colorless needles,  m p  150 ~ 153 ~ 
C19H~904N, w h i c h  was p r o v e d  to be  comple t e ly  iden t i ca l  
w i t h  an  a u t h e n t i c  s ample  of d l -domes t ic ine  ( I I I )3  b y  I R  
(CHC13), N M R  (CDCla) a n d  TLC-compar i sons .  There-  
fore, i t  is p r o v e d  t h a t  t h e  h e x a h y d r o n a n d a z u r i n e  ha s  
s t r u c t u r e  I I ,  a n d  c o n s e q u e n t l y  n a n d a z u r i n e  m u s t  h a v e  
s t r u c t u r e  I. 
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Since i t  h a s  been  k n o w n  4, 5 t h a t  7-oxo-dibenzoEde, g]qui-  
no l ine  de r iva t i ve s  possess ing  a p h e n o l  g roup  on  C-1 or 
C-11 e x h i b i t  green color w h e n  t h e y  can  as sume  a zwi t te r -  
ionic  s t ruc tu re ,  t he  foregoing  obse rva t i ons  suggest  t h a t  
n a n d a z u r i n e  possesses a mesomer i c  a n d  zwi t te r ion ic  
s t r u c t u r e  (Is) ~-+ (Ib). 

Zusammen/assung. S t r u k t u r a u f k l / i r u n g  des gr i inen F a r b -  
stoffs N a n d a z u r i n ,  aus  R i n d e n  y o n  Nandina domestics 
T h u m b .  ex t r ah i e r t .  Chemische  R e a k t i o n  u n d  S p e k t r e n  
weisen auf  e ine Z w i t t e r s t r u k t u r  h in  (Formel  Ia  +-~ Ib) .  
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A l k a l o i d s  of  C r a n b e r r i e s  

Alkalo ids  s epa ra t ed  up  to  da t e  f rom c ranbe r r i e s  are 
d e r i v a t i v e s  of two  m a j o r  chemica l  famil ies ,  these  be ing  
t h e  indol ic  - c a n n a g u n i n e  series - a n d  t he  aza t r icyc l ic  - 
c a n n i v o n i n e  series - fami l ies  ~-~. All  t he  alkaloids ,  each  
h a v i n g  a N - m e t h y l  func t ion ,  p r o b a b l y  p a r t i c i p a t e  as 
ac t ive  ing red ien t s  in t he  phys io log ica l ly  ac t ive  ex t r ac t s  
of th i s  p lan t .  The  s t u d y  of 2 bas ic  p r o d u c t s  i so la ted  f rom 
c r a n b e r r y  e x t r a c t s  is now  r e p o r t e d  (Formulae) .  

Results and discussion. The  iden t i f i c a t i on  of t he  f i rs t  
a lka lo id  - C a n n a g u n i n e  B (1) was  r e l a t ive ly  easy  because  
of t h e  s imi l a r i t y  in  s t r u c t u r e  w i t h  t he  k n o w n  p r o d u c t  ~, 
t he  on ly  di f ference be ing  t he  c a r b o m e t h o x y  group  e to  t h e  
NB a tom.  The  N M R - s p e c t r a  (Var ian  A-60, CDC13, TMS, 
~, ppm)  of C a n n a g u n i n e  I a n d  H a r m e n e  t y p e  a lka lo ids  5 
give t h e  fo l lowing resul t s  : N-CH~ p r o t o n  s ignal  a t  2.7 ppm,  
c O n C H  3 p r o t o n  s ignal  a t  3.6 ppm,  4 a r o m a t i c  p r o t o n s '  
s igna l  a t  2.2-2.6 ppm.  The  I R - s p e c t r u m  showed a n  e, 
f l -unsa tura ted ,  7 m e m b e r e d ,  l ac tone  r ing  s y s t e m  a t  
1718 cm -~. 

The  f i r s t  p r o b l e m  was d e t e r m i n i n g  t he  posis ion of 
s u b s t i t u t i o n  b y  t he  c o n c h s  group.  T he  p a r t i c u l a r  
N - C H - C O O C H  3 p ro ton ,  i ts  s igna l  a p p e a r i n g  a t  3.70 ppm,  
h a v i n g  a c o m m o n  coupl ing  c o n s t a n t  w i t h  t he  p r o t ons  of 
t h e  t r y p t o p h a n e  p a r t  of t h e  ske le ton  6, p e r m i t t e d  t he  
loca l i sa t ion  of t h e  c a r b o m e t h o x y  group  in t h e  ind ica t ed  
pos i t ion .  The  exac t  mass  m e a s u r e m e n t  of t he  molecu la r  

we igh t  peak  gives 380.1740, wh ich  cor responds  to  
CI2H24N2Oa. The  base  p e a k  a t  379 (M+-I)  core rsponds  to  a 
loss of h y d r o g e n  a n d  a n  in tense  M+-15 f r a g m e n t  conf i rms  
our  suppos i t ions .  The  s t r u c t u r e  of t he  17; rillg is s u p p o r t e d  
b y  two f ragments ,  a t  M+-44  a n d  M+-70 ( - C Q ,  -C~Hi).  
De ta i l s  of t he  f r a g m e n t a t i o n  process  were p rev ious ly  
discussed 2. 

The  s t r u c t u r e  of t he  second a l k a l o i d - C a n n a g u n i n e  C (2), 
exac t  mass  measurement-398.1847-(C22H~6N2Os),  was  
es tab l i shed  t h r o u g h  spec t ra l  ana lys i s  and  bas ic  hydro -  
lysis  of 1. The  poss ib i l i ty  t h a t  2 was fo rmed  d u r i n g  t he  
i so la t ion  of 1 is i m p r o b a b l e  because  t h e  hydro lys i s  condi-  
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