
15.5.1973 Specialia 519  

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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t ions  are no t  p r e sen t  du r ing  t h e  i so la t ion  process.  I t  is 
possible  howeve r  t h a t  b o t h  a lkaloids  exis t  as componen t s ,  
jo ined  t h r o u g h  t he  - C O O R  l inkage,  of la rger  molecules  
and  t h a t  t he  i so la ted  a lka lo ids  are t he  resu l t  of t h e  
b r eakage  of such l inks  b y  me thaon lys i s .  

The  N M R - s p e c t r u m  of 2 gave  t h e  fol lowing resul t s :  
N-CH~ p r o t o n  s ignal  a t  2.7 ppm,  - C H 2 0 - p r o t o n  s ignal  a t  
4.45 ppm,  - C O O C H  a p r o t o n  s ignal  a t  3.5 ppm,  olefinic 
p r o t o n  s ignals  a t  5.4 p p m  a n d  5.9 ppm,  a n d  3 r162 to  N 
p ro tons  s ignal  a t  2.2-2.6 ppm.  T he  base  p e a k  in t he  mass  
s p e c t r u m  of 2 was s imi la r  to  t h a t  of the  p rev ious  a lkaloid,  
t h a t  is t he  M + - I  f r agmen t .  I m p o r t a n t  ( >  60%) peaks  
occurred  for t he  M+-15, M+-44,  and  m/e 31 f ragments .  Th i s  
las t  f r a g m e n t  is t he  +CH~ = OH ion, t h u s  con f i rming  t he  
presence  of a p r i m a r y  a lcohol  f unc t i on  ( I R - a b s o r p t i o n  a t  
3,510 cm-~). Here  also we obse rved  c a r b o n y l  absorp t ion ,  
for t he  es ter  g roup  (1,745 cm-1), and  for t he  e, f i -unsa tu ra ted  
acid group (1,710 cm-~). 

The  s t r u c t u r e  a n d  conf igu ra t ion  of t h i s  a lka lo id  was 
fu r t he r  s tud ied  b y  N a i l  (in T H F )  c o n d e n s a t i o n L  2 
p roduc t s  fo rmed  f rom t he  c o n d e n s a t i o n  are t races  of 
d e c a r b o x y l a t i o n  p r o d u c t  3 ( t e rmina l  C=CH~, NMIR- 
s ignal  4.20 ppm)  and  t he  c o m p o u n d  4. Th i s  l a t t e r  p r o d u c t  
was iden t i f i ed  as be ing  a D i e c k m a n n  t y p e  c o n d e n s a t i o n  
p roduc t ,  f o rmed  be tw een  t he  +C-COOCH a and  COOH 
groups  of a c o n j u g a t e d  sys tem.  The  f o r m a t i o n  of t he  
ke to-es te r  4 is cha rac t e r i zed  b y  t he  d i s a p p e a r a n c e  of t h e  
N - C H - C O O R  a n d  COOH p r o t o n  s ignals  in the  N M R -  
s p e c t r u m  of 2. 

T h e  s p e c t r u m  of 4 is s imi la r  to  t h a t  of 2 w i t h  t h e  excep- 
t ion  of t he  D-r ing  allylic p r o t o n  signals,  wh ich  are sh i f ted  
0.5 p p m  downfield.  

The  f o r m a t i o n  of 4 shows t h a t  t he  C- a n d  D-r ing  
j u n c t i o n  m u s t  be  cis (H, //-axial). The  pos i t i on  of t he  
COOCt-I 3 group,  o r ig ina l ly  u n k n o w n ,  is s h o w n  to  be  
/ / -equatorial ,  t h e  e - ax ia l  pos i t ion  caus ing  a 1, 3-diaxial  
in te rac t ion .  This  is necessary  to m a k e  t he  eyc l i sa t ion  
easier.  The  cis conf igu ra t ion  of t he  double  b o n d  was 
d e t e r m i n e d  b y  t he  olefinic p r o t o n  coupl ing  c o n s t a n t  
(6.5 Hz).  The  CH2OH a n d  C=C-COOH groups  are trans- 
d iequa t0 r i a l  and  CH2OH group  i s /? -equa tor ia l  to  avo id  a 
1 ,3-d iax ia l  in te rac t ion ,  p r e sen t  if t he  CH2OI-I group is 
e-axiaI  s. 

Rdsumd. Une  6tude  5. l ' a ide  de spec t roscopic  de masse  
et  de spect roscopie  r .m.n. ,  a ins i  que  de d6gradat ions ,  a 
p e r m i  l ' i den t i f i ca t i on  de la s t r u c t u r e  de que lques  bases  
isol6es de feuilles de canneberges  e t  leur  c lass i f ica t ion 
par ro t  les a lkaloids  de la falni l le  indol ique.  
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S o l i d - P h a s e  S y n t h e s i s  o f  L y s i n e  V a s o p r e s s i n  A n a l o g s :  [ 1 - f l - M e r c a p t o p r o p i o n i c  A c i d ,  8 - L y s i n e ] - V a -  
s o p r e s s i o n  a n d  [ 1 - f l - M e r c a p t o p r o p i o n i c  A c i d ,  8 -  ( e - N - p - T o l u e n e s u l f o n y l ) - L y s i n e ] - V a s o p r e s s i n  1, 

The  syn theses  accord ing  to  t he  genera l  so l id-phase  
p rocedure  of MERRIFIELD 3 of [1- f l -mercaptopropionic  
acid, 8-1ysine]-vasopressin ([fiSP~ 1, LysS]-Vpn) and  
[1-f i -mercaptopropionic  acid, 8-(e-N-p- toluenesul ionyl) -  
Iys ine] -vasopress in  ([//SP 1, TosLysS]_Vpn) are desc r ibed  
(Figure).  These  pep t ides  are analogs  of t he  an t id iu re t i c  
h o r m o n e  lys ine  vasopressin(ELysS]-Vpn) in  wh ich  t he  
p o t e n t i a l  cen ters  for ca t ion ic  charges  h a v e  been  progres-  

CsH4OH I ~ sH5 
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Aminoacid sequence of lysine vasopressin [Y ~ Nt-I2; Z = 
-(CH.z) 4 NH~], deamino-lysine vasopressin [Y -- H;  Z = 
-(CH2)4-NH2], and deamino-8-tosyllysine vasopressin [Y = 
H; Z --- (CH2)4-NH-SO2-CsH4-CH 3 (p)]; numbers indicate 
sequence positions of individuaI residues. 

s ive ly  reduced.  The  c o n f o r m a t i o n a l  changes  evoked  b y  
these  s tepwise  mod i f i ca t ions  h a v e  been  s tud ied  b y  
p r o t o n  m a g n e t i c  r e sonance  spec t roscopy  4 and  h a v e  been  
re la ted  to t h e  p roposed  c o n f o r m a t i o n  of [Lysa]-VpnS. 

I n  de ta i l  t h e  syn theses  of t he  p ro t ec t ed  oc t apep t ide  
de r iva t ives  of [//SP~ 1, LysS]-Vpn and  [//SP~ l, TosLysS]- 
V p n  followed our  ear l ier  syn thes i s  of a rg in ine  vasopress in  
[Arg s]-Vpn 6 and  of r ad ioac t ive ly - l abe l l ed  oxytocin ,  
[Lyss]-Vpn and  [Arga]-Vpn 7. The  ter t .  b u t y l o x y c a r b o n y l -  
g lycine-res in  (0.49 remote  of Gly pe r  g of copo lys ty rene -2% 
d iv iny lbenzene  res in  as d e t e r m i n e d  b y  Vo lha rd  t i t r a t i o n  a) 
was dep ro tec t ed  and  e longa ted  s tepwise  w i t h  t he  appro-  
p r i a t e  p ro t ec t ed  a m i n o  acid ac t ive  esters  to  yield the  
p ro t ec t ed  n o n a p e p t i d e  a t t a c h e d  to t he  resin.  A m m o n o -  
lysis of th i s  mate r ia l ,  car r ied  ou t  as de ta i led  b y  BAXTER 
et  al. s, gave  0.5 g of c rude  S-benzy l - f l -mercap toprop iony l -  

1 Supported by USPHS Grants Nos. AM-13567 and AM-10080. 
Abbreviations %llow the rules of the IUPAC~IUB Commission on 
Biochemical Nomenclature in Biochemistry 6, 362 (1967). 

a R. B. MERRIelELD, J. Am. chem. Soc. 85, 2149 (1963). 
4 j .  D. GLICKSO~, D. W. URRY, R. T. HAVRAN and R. WALTER, Proc. 

natn. Acad. Sci. USA 69, 2136 (1972). 
5 R. WALTER, J. D. GLICKSON, I. L. SCHWARTZ, R. T. HAVRAN, J. 

MEIENHOFER and D. W. URRY, Proc. Acad. Sci. USA 69, 1920 
(1972). 

6 j .  MEIENHOFER, A. TRZECIAE, R. T. I-{AVRAN and R. WALTER, J. 
Am. chem. Soe. 92, 7199 (1970). 

7 R. WALTER and R. T. HAVRAN, Experientia 27, 645 (1971). 
s j .  W. M. BAXTER, M. MANNIN~ and W. H. SAWYER, Biochemistry 

8, 3592 (1969). 


