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a -  a n d  fl-Guttiferins 
The  d i s t r ibu t ion  of k indred  an t i s t aphy lococca l  p r in-  

ciples in every  t issue,  pa r t i cu la r ly  in t he  seed coa t  and  
gamboge ,  t h e  res inous  exuda t ion ,  of Garcinia morella 
Desr.  was  infer red  f rom ch roma tograph ic ,  opt ical  and  
spec t ra l  ev idence  ~-*. N e x t  to  morel l in  ~, ' gu t t i fe r in '  
soluble in aq.  sod ium ca rbona t e  fo rms  t h e  m a j o r  compo-  
n e n t  f rac t ion  ~ of ex t r ac t s  of t he  seed coat  f rom w h i c h  
m-gutti/erin(I), Cs~H~sO~, m . p .  113-115 ° [(~)~ =--475 ° 

(c, 1.5 in  CHCI~) ; ~ ta°g  278 mv~ ( logK = 1.57) a n d  360 m~  
( logK = 1.327)] has  been  s epa ra t ed  f rom ~,,(~ and  pos-  
s ibly o the r  gu t t i fe r ins  ~, as a spar ingly  soluble o range  

y e l l o w  crys ta l l ine  pyridine-vomple:¢ Cs~H~sO s -C~H~N, 
m.p .  115-117 ° [ ( ~ ) ~ = - - 5 6 1 . 2  ° (c, 1.496 in CHClo); 

~Eta°xH 278 m~t ( l o g K =  1.5763) and  360 m ~  ( l o g K =  
1.3385)]. 

Likewise,  t h e  allied p i g m e n t  fl-gutti[erin (II) C~0Ha¢O . 
or C~_siH~s_,oO ~, re .p .  86-91 ° [(e)~ = - -698.2 ° (c, 1.063 

in CHCI~); ~ H  291 mt~ ( logK = 1.62) and 362 m~ 
( logK =: 1.53); (II) m a y  be ident ica l  w i th  e -gambogic  
acid s] is t h e  m a i n  c o n s t i t u e n t  crys ta l l iz ing  as a complex 
wi th  one  molecule of pyr id ine  me l t ing  a t  148-149 ° 

[(x)~) ~ = - -624.3 ° (e, 1.276 in CHCla); -max~nt°H 290 mtt 

( l ogK = 1.7803) and  362 mtz ( logK = 1.7076)] f rom e the r  
soluble Ind ian ,  Ma l a y a n  and  I n d o n e s i a n  gamboge .  A pre-  
requis i te  for  fo rma t ion  of these  complexes  is t he  presence  
of t h e  acidic pheno l  a n d  enol g roups  (vide inlra). The  
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k i n s h i p  of (I) a n d  (II)  to  more l l in  9 C3~HssO 7 a n d  moreol -  
l in  1° C83H400 s, two  k n o w n  p i g m e n t s  f rom t h e  seed coa t  is 
a p p a r e n t  f rom t h e  chemica l  a n d  biological  p rope r t i e s  ~,3,6. 

T h e  cha rac t e r i s t i c  f o r m a t i o n  of ana logous  d e r i v a t i v e s  
f r o m  (I) a n d  (II)  is, however ,  m a r k e d  b y  t h e  facile c rys ta l -  
l i sa t ion  of those  of (I) p r e s e n t e d  in t h e  Figure .  (I) a n d  (II)  
c o n t a i n  no  m e t h o x y l  or  free ca rboxy l i c  groups.  T h r e e  of 
t h e  o x y g e n  a t o m s  in  (I) are  d e m o n s t r a b l e  as acidic  p h e n o l  
( so lubi l i ty  in  aq. s o d i u m  c a r b o n a t e ) ,  enol  ( fo rma t ion  of 
red  coppe r  comp lex  ana logous  to  i somore l l in  1°) a n d  a 
t e r t i a r y  h y d r o x y l  group.  Two more,  pheno l i c  a n d  e a r b o x y l  
ca rbony l ,  c o n t r i b u t e  to  a n  ~ , f l - u n s a t u r a t e d  J - l ac tone  
sys tem.  A h i n d e r e d  phenol ,  a c a r b o n y l  g roup  p a r a  to  t h e  
acidic pheno l i c  m o i e t y  a n d  a poss ib le  oxide  r ing  m a k e  u p  
for t h e  r e m a i n i n g  th ree .  T h e  p resence  of t h r e e  doub le  
b o n d s  is i n d i c a t e d  b y  c a t a l y t i c  r e d u c t i o n  of (I) a n d  ( I I I )  
to  t h e  c o r r e s p o n d i n g  hexahydro-compounds (XII) a n d  
(XlII). (I) r eac t s  w i t h  c a r b o n y l  reagen t s ,  b u t  t h e  p rod -  
uc t s  do n o t  seem typ ica l .  W i t h  s e m i c a r b a z i d e  a n d  h y d r o -  
xy l amine ,  (I) fo rms  C34H41OsN3, m . p .  255 ° (s inters  a t  
180°), a n d  C33H,0Osl%2, m .p .  172-174 °, respec t ive ly .  S imi-  
l a r ly  t he  methyl ether (III) r eac t s  w i t h  s emica rbaz ide  a n d  
p h e n y l h y d r a z i n e  to  g ive  C3~H~30~N 3, m . p .  128-132 °, a n d  
C40H~9OTN 2, m . p .  153-155 °, respec t ive ly .  The t h r e e  
pheno l i c  g roups  re fe r red  to  are,  a p p a r e n t l y ,  p a r t  of ph loro-  
glucinol  recognized  a m o n g  t he  p r o d u c t s  of a lka l i  fus ion  of 
(I) a n d  (II)  c o n t a i n i n g  m e t h y l h e p t e n o l ,  h o m o p h t h a l i c  a n d  
i sovaler ic  acids w h i c h  are  also , formed b y  more l l in  ~1,1~. 
(I) does  n o t  r e a c t  w i t h  d i a z o a m i n o b e n z e n e  n o r  couple  w i t h  
d iazo t i zed  s u l p h a n i h c  acid,  t h u s  i n d i c a t i n g  t h e  p resence  
of a ful ly  s u b s t i t u t e d  ph lo rog luc ino l  s t r u c t u r e  as repre -  
s en t ed  in t h e  Figure .  B y  t h e  ac t ion  of alkalies,  t he  l ac tone  
r ings  in  (I) a n d  (II) are  opened  a n d  t h e  l i b e r a t e d  acids  
c h a n g e d  to  t h e  trans form,  gutti]eric acids (cf. V),  accom-  
p a n i e d  b y  a sh i f t  in  t he  doub le  b o n d s  a f fec t ing  t h e  enol ic  
group.  P h y s i c o - c h e m i c a l  d a t a  w h i c h  inc lude  u l t r a - v i o l e t  
a n d  i n f r a r ed  s p e c t r a  a n d  co lour  r eac t ions  s u p p o r t  t h e  
i somer ic  c h a n g e s  (vide Fig.)  occu r r ing  d u r i n g  m e t h y l a t i o n  
of (I) a n d  (III) to  t h e  dimethyl ether ( IV)  a n d  of (v i i i )  to  
( IX)  b y  m e t h o d  (B) viz., w i t h  m e t h y l  iodide  in  ace tone  in 
p resence  of p o t a s s i u m  c a r b o n a t e ,  as well  as d u r i n g  
a c e t y l a t i o n  to  t h e  monoacetyl-compound (VI) w i t h  p y r i d i n e  
a n d  ace t ic  a n h y d r i d e  ( m e t h o d  C). 

A p a r t  f rom f o r m a t i o n  of ana logous  d e r i v a t i v e s  w i t h  
s imi la r  spec t r a l  cha rac te r i s t i c s ,  t h e  close relat ior~ship be-  
t w e e n  (I) a n d  (II) is f u r t h e r  sugges ted  b y  o x i d a t i o n  w i t h  

s o d i u m  h y p o b r o m i t e  to  t h e  s ame  bromo-acid m . p .  199 to  
200 ° r~ Et°H 230 mt~ ( logK = 1.625) a n d  312 m~z ( l ogK = L-'max 
1.561 sti l l  u n d e r  i nves t iga t ion .  These  a n d  o t h e r  d e g r a d a t i v e  
r eac t ions  of (I) a n d  (I1) will  be  d iscussed  elsewhere.  

L ike  morell in9,  ~2,1a, (I) a n d  (II) are  specif ical ly  ac t ive  
a g a i n s t  G r a m - p o s i t i v e  b a c t e r i a  a n d  t h e  b a c t e r i o s t a t i c  
effect  a g a i n s t  Microeoccus pyogenes v a r . - a u r e u s  (MIC 
0.1-1 ~g/ml)  is r eve r sed  b y  m e t h i o n i n e ,  a lbe i t  to  a lesser  
ex t en t .  F u r t h e r ,  t h e y  show s imi la r  cross reac t ions .  T h e  
presence  of b lood  s e r u m  on  t h e i r  a n t i b a c t e r i a l  a c t i v i t y  is 
less p r o n o u n c e d  a n d  e x p e r i m e n t a l  s t aphy lococca l  in-  
fec t ions  in  mice  are  con t ro l l ed  b y  (I) a n d  (II). 

Zusammenfassung. Die Iso l ie rung,  C h a r a k t e r i s i e r u n g  
u n d  a n t i b i o t i s c h e n  E i g e n s c h a f t e n  y o n  a -Gu t t i f e r i n  (I), 
C33HssOs (Smp.  113-115°),  aus  den  S a m e n h i i l s e n  u n d  
v o m  n a h e  v e r w a n d t e n  f l -Gut t i fe r in  (II) ,  C~9H360 6 oder  
C~3_34Hss_400 s (Snap. 86-91 °) (m6glichel-weise i d e n t i s c h  
m i t  ~ -Gambogas~ure ) ,  aus  G u m m i g u t t ,  d e m  h a r z i g e n  
Sek re t  y o n  Garcinia morella, w u r d e n  be sch r i eben  u n d  ih re  
V e r w a n d t s c h a f t  zu Morel l in  u n d  Moreoll in,  den  b e i d e n  
b e k a n n t e n  P i g m e n t e n  t i e r  Samenhi i l sen ,  darge legt .  F t i r  I 
w u r d e  eine P a r t i a l s t r u k t u r  vorgeseh lagen .  Die  B i l d u n g  
de r se lben  k o m p l e x e n  b r o m h a l t i g e n  S~ure  v o m  Smp.  199 
b is  200 ° u n t e r  de r  E i n w i r k u n g  v o n  N a t r i u m h y p o b r o m i t  
au f  I u n d  I I  s p r i c h t  f e rne r  ffir de ren  n a h e  s t r u k t u r e l l e  
V e r w a n d t s c h a f t .  
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Estrogenic Activity and Steric Hindrance 
to Coplanarity of Alkyl Substituted 

4, 4 ' -Dimethoxyst i lbenes  1 

Since t h e  p ionee r ing  work  on  ar t i f ic ia l  e s t rogens  b y  
COOK a n d  DODDS2, a g r ea t  n u m b e r  of c o m p o u n d s  h a v e  
b e e n  t e s t e d  for  e s t rogen ic  p rope r t i e s  s. C o m p a r i s o n  of 
a c t i v i t y  is d i f f icu l t  because  of t h e  va r ious  a s say  p r o c e d u r e s  
t h a t  h a v e  b e e n  used.  C o m p o u n d s  showing  a c t i v i t y  com- 
p a r a b l e  to  t he  n a t u r a l  f emale  sex h o r m o n e s  are to  be  found  
in  t he  classes of s t i lbene  d e r i v a t i v e s  (s t i lbestrol) ,  t h e  di- 
p h e n y l e t h a n e  d e r i v a t i v e s  (d ienes t ro l  a n d  hexes t ro l )  a n d  
a m o n g  t he  doisynol ic  acids.  T h e  m o s t  ac t ive  s u b s t a n c e s  
h a v e  in  c o m m o n  t h a t  t h e  molecules  cons i s t  of a r a t h e r  
large,  r igid,  ske le ton  wi th ,  in  m o s t  cases, a h y d r o x y l  
g roup  a t  b o t h  ends.  Poss ib ly ,  t h e r e  ex is t s  a n  o p t i m u m  
d i s t ance  for  t h e  two  h y d r o x y l  g roups  4. F r o m  t h e  large  
d i f ferences  in  b iological  a c t i v i t y  a m o n g  t h e  a, m'-dialkyl-  
4, 4 ' - d i h y d r o x y s t i l b e n e s ,  i t  is c lear  t h a t  also o t h e r  s t ruc -  

t u r a l  f ea tu res  a re  i m p o r t a n t .  OKI s t ud i ed  s t i l bene  de r iva -  
t i ve s  w i t h  ha logeno  a n d  t h i o m e t h y l  g roups  a n d  conc luded ,  
f rom spec t roscop ica l  da t a ,  t h a t  t h e  t h i cknes s  of t h e  mole-  
cule m a y  b e  a c r i t ica l  f ac to r  5. W e  h a v e  m e a s u r e d  t he  
es t rogenic  p rope r t i e s  of a series of a lky l  s u b s t i t u t e d  4, 4 ' -  
d i m e t h o x y s t i l b e n e s  s, in  w h i c h  o t h e r  t h a n  s ter ic  effects  
are  min imized .  

1 The contents of this paper have been reported in more detail in the 
thesis of W. H. LAARHOVEN, Leiden (1959). 

2 .1- W. Cook and E. C. DODDS, Nature 131, 56, 205 (1933). - E. C. 
DODDS and W. LAWSOt¢, Nature 137, 996 (1936); 139, 627, 1068 
(1937); 140, 772 (1937). 

8 See for reviews: U. V. SOLMSEN, Chem. Reviews 37, 400 (1945).- 
J. GRUNDY, Chem. Reviews 67, 281 (1957). 

a F. W. SC~UEL~R, Science 103, ~2~1 (1946). - H. H. KEASLXNG and 
F. W. SCHUgLER, J. Amer. pharm. Assoc. 39, 87 (1950). 

6 M. OKI, Bull. chem. Soc. Japan 25, 112 (1952); 26, 37 (1953). 
6 W. H. LAARHOVEN, R. J. F. NIVARD, and E. H•VXNGA, Rec. Trav. 

chim. Pays-Bas 79, 1153 (1960); 80, in press (1961). 


