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Der Dex t r an t rgge r  f i ihr t  also zu keinen messba ren  
Ver~tnderungen der  un t e r such t en  k ine t i schen  Eigen-  
schaften,  was mi t  den bisher igen Vors te l lungen fiber die 
Beeinf lussung des ak t iven  Zen t rums  durch  das  Mikro- 
milieu des Trggers i i be re ins t immt  6. Danach  sind aufgrund  
yon  Di f fus ionsbehinderung  insbesondere  ffir makromole-  
kulare Subs t r a t e  h6here  Km-Werte und in solchen FAllen 
A_nderungen in der  p H - A k t i v i t g t s k u r v e  sowie den K -  
W er t en  zu erwarten,  wenn  sowohl die Subs t ra te  als auch 
der  Trgger  ionisier te  Gruppen  en tha l ten .  Fiir  Sephadex  
ist der  Gehal t  an dissozi ierenden Gruppen  gussers t  gering. 
Offenbar  werden  bei der  Akt iv ie rung  des Trggers durch  
Bromcyan  auch nu r  wenige ionis ierende Gruppen  ein- 
geffihrt,  die zu keinen A_nderungen der  k ine t i schen  Para-  
me te r  ffihren. 

Summary. Yeas t  hexokinase  was  coupled to Sephadex  
by  means  of cyanogen  bromide.  The ac t iv i ty  of t he  f ixed 
enzyme  was 2% of t h a t  before coupling.  The ac t iv i ty  of 
the  noncoupled  p a r t  of the  enzyme  was  also decreased to  
the  same degree. This  decrease can n o t  be caused b y  the  
coupl ing reac t ion  itself. The Michael i s -cons tants  and  the  
p H - a c t i v i t y  curve of the  coupled enzyme  do no t  differ  
s ignif icant ly  f rom t h a t  of the  free enzyme.  
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T h e  S y n t h e s e s  o f  3 , 8 - D i m e t h o x y - 5 , 7 , 4 ' - t r i h y d r o x y f l a v o n e  a n d  R e l a t e d  C o m p o u n d s  

Recent ly ,  2 new f lavonoid  p igmen t s  were isolated f rom 
Cyanoestegia angusli/olia Turcz. (Verbenaceae) by  E. L. 
GHISALBERTI et  al.L These au thors  p roposed  the  s t ruc-  
tures  of these  p i g m e n t s  as 5, 7, 4 ' - t r ihydroxy-3 ,  8, 3'- 
t r ime thoxy f l avone  (I) and  3 ,8 -d ime thoxy-5 ,7 ,4 ' - t r i hy -  
d roxyf lavone  (II) on the  basis of spectroscopic  and degra-  
da t ive  studies.  In  previous  papers  2, we repor ted  the  
synthes is  of I and i ts  i den t i t y  wi th  a na tura l  p igment .  
Now we describe the  to ta l  synthes is  of I I  by  2 d i f ferent  
methods .  

According to Al lan-Robinson ' s  f lavone synthesis ,  the  
condensa t ion  of 2, 4-dihydroxy-3,  6, e ) - t r imethoxyace to-  
phenone  (III)3 wi th  4-benzyloxybenzoic  anhydr ide  (IV) 
gave 4 ' -benzyloxy-7-hydroxy-3 ,  5, 8 - t r ime thoxyf l avone  
(V, m.p.  240-242 ~ F o u n d :  C, 68.85; H, 4.97. C25H2zO7 
requires:  C, 69.11; H, 5.10%), which was conver ted  into 
its benzyl  e ther  (VI, m.p.  149 150 ~ , Found :  C, 73.12; 
H, 5.39. C32H2sO7 requires :  C, 73.27; H, 5.38%). VI was 
also ob ta ined  f rom 4-benzy loxy-2 -hydroxy-3 ,6 , , , - t r i -  
m e t h o x y a c e t o p h e n o n e  (VI1) a and IV. The ox ida t ion  of 
VI wi th  ni tr ic  acid, followed by  the  subsequen t  reduc t ion  
wi th  sodium sulfite yie lded 7 ,4 ' -d ibenzyloxy-5,  8-di- 
h y d r o x y - 3 - m e t h o x y f l a v o n e  (VIII ,  m.p.  201-203 ~ Found  : 
C, 72.39; H, 4.68. C30HeaO 7 requires:  C, 72.57; H, 4.87%). 
Par t ia l  me thy la t ion  of V I I I  wi th  d i azome thane  gave 

7 ,4 ' -d ibenzyloxy-3,  8 -d ime thoxy-5 -hydroxyf l avone  (IX, 
m.p.  161-162 ~ F o u n d :  C, 73.19; H, 5.11. CalH2607 
requires:  C, 72.93; H, 5.13%). Debenzy la t ion  of I X  wi th  
hydrogen  yie lded the  expec ted  f lavone II  (m.p. 247-249 ~ 
and  257-258 ~ UV ~EtOH (log e): "'max nm 274 (4.36), 310i 
(4.16) 4 , 326 (4.19), 360 (4.15). F o u n d :  C, 61.82; H, 4.39. 
C~7H~407 requires:  C, 61.82; H, 4.27%) (natural  one 5, 
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XII  R 1 - H, R a = CHACO, R a - CTH v 
XIV R 1 = R  a = R a ~ H 
XV R 1 - R 2 = R a = CHACO 
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4 i, inflection point. 
The natural pigment, kindly supplied by Prof. P. R. JEFFERIES, 
the University of Western Australia, was measured in this lab- 
oratory. 
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m.p.  246-248 ~ and 256-258~ ----lzv~EtOH--max n m  (loge):  274 

(4.28), 3101 (4.08)', 326 (4.13), 360 (4.09)) (lit. 1 m.p.  
242-244 ~ and 254-256 ~ (the t r i ace ta te  (X) : m.p.  170-171 ~ ; 
lit. 1 m.p.  167-I68~ whose  iden t i t y  wi th  t he  na tu ra l  
p roduc t  was conf i rmed by  mixed  m.p.  de t e rmi n a t i o n  
and  UV- and  IR-spec t r a l  comparison.  

I I  was also ob ta ined  f rom 3, e ) -d imethoxy-2 ,4 ,6- t r i -  
h y d r o x y a c e t o p h e n o n e  (XI) in a m a n n e r  s imilar  to t h a t  
descr ibed earlier 2,6. Condensa t ion  of X I  wi th  IV gave a 
mix tu re  of f lavones.  Af te r  pa r t i a l  acetylationT, the  reac- 
t ion  m ix tu r e  was puri f ied by  recrys ta l l iza t ion  f rom e thyl  
ace ta te  to  give 7-acetoxy-4 ' -benzyloxy-3 ,  6 -d imethoxy-5-  
h y d r o x y f l a v o n e  (XII ,  m.p.  209-210 ~ F o u n d :  C, 67.47; 
H, 4.86. C26Ha~Os requires:  C, 67.52; H, 4.800 ). The 
residue of t he  m o the r  l iquor was hydro lyzed  wi th  alkali  
to  give 4 ' -benzy loxy-5 ,7 -d ihydroxy-3 ,8 -d ime thoxyf l a -  
vone  (XI I I ,  m.p.  193-194 ~ UV ~EtOH -max n m  (loge): 275.5 
(4.39), 320 (4.25). F o u n d :  C, 68.54; I t ,  4.68. C24H2007 
requires:  C, 68.56; H, 4.80%). Debenzy la t ion  of X l I I  
afforded II ,  which  was ident ical  wi th  the  sample  descr ibed 
above.  

T r e a t m e n t  of X l I  w i th  alkali, followed by  debenzyla-  
tion, gave 3 ,6 -d ime thoxy-5 ,7 ,4 ' - t r i hyd roxyf l avone ,  an 

EtOH (loge) : i somer  of I I , ( X I V ,  m.p.  227-228 ~ UV,~m~ n m  
271 (4.16), 340 (4.22). F o u n d :  C, 61.93; H, 4.211 C17H1407 
requires :  C, 61.82; H, 4.27%) (the t r i ace ta te  (XV) : m.p.  
170-172~ I t  has  been  observed  6,8 t h a t  in the  NMR-  
spec t ra  of the  a romat ic  p ro ton  of the  r ing A in f lavonoid,  

a signal of C6-H appea red  at  uppe r  field t h a n  t h a t  of 
Cs-H. Due to  th is  fact,  an a romat ic  p ro t o n  signal of X V  
appear ing  at  7.31 (singlet) cor responds  to  Cs-H and a 
signal of X at  6.78 corresponds  to C6-H ~ 

Zusammen/assung. 3, 8-Dimethoxy-5,  7 ,4 ' - t r ihydroxy-  
f lavon und  3, 6-Dimethoxy-5 ,  7, 4 ' - t r i hydroxyf l avon  wur-  
den synthe t i s ie r t .  
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T h e  S t r u c t u r e  o f  WI3 ,  t h e  F i r s t  O p t i c a l l y  A c t i v e  B i f l a v o n e  of  the  A m e n t o f l a v o n e  S e r i e s  

We have  previous ly  repor ted  the  isolat ion f rom Arau- 
carla cookii of the  f i rs t  opt ical ly  act ive na tu ra l ly  occurr ing 
bif lavones,  these  being m e m b e r s  of the  cupressuf lavone  
series 1. F r o m  the  same source we have  isolated a new 
substance WI3, m.p. 273 ~ C34H~6010 (tool. wt.  594.151227), 
EeJ~ ~ (pyr idine-ethanol)  + 41 ~ 2~nax (ethanl) 274,334 nm, 
d iace ta te  (tool. wt.  678:176231), m.p.  220-225 ~ C3sH30012 
and  a d i m e t h y l  e ther  m.p.  217-218 ~ Ca6H30010 (mol. wt.  
622.182339). 

The UV-spec t ra  of these  compounds  and  the  usual 
colour tes t s  indica ted  t h a t  the  molecules were f lavonoid 
in na ture .  The mass  spec t rum of the  d i m e t h y l  e ther  
showed a large peak  at  role 311, indica t ing  t h a t  each 
f lavonoid uni t  had  3 m e t h o x y  groups. 

The N M R - s p e c t r u m  of t he  subs tances  m a d e  it clear 
t h a t  WI3  and  its der iva t ives  are no t  member s  of the  
cupressuf lavone  series 1. The d ime thy l  e ther  was  invest i -  
ga ted  in detail ,  using double  i r radia t ion  techniques ,  and 
i t  was possible to  assign a T value to every  proton,  wi th  
the  except ion  of H-3 and  H-3" which could no t  be dis t in-  
guished (see Table). In  part icular ,  associated wi th  rings 
B and  E, there  is ev idenced an A2t32 sys t em and  also an 
A B X  sys tem.  Thus  a r ing t3 of a f lavone uni t  is associa ted 
wi th  a l inkage to  r ing A of ano the r  such unit.  In  par t icu lar  
the  z values  show t h a t  C-3' is l inked to  C-6" or C-8". 

By  ana logy wi th  cupressuf lavone h e x a m e t h y l  ether,  
t he  single m e t h o x y  group showing below z 6.0 is assigned 
to  the  5"-OMe, a t t a ched  to  an 8-1inked f lavone unit,  
whi ls t  the  p ro tons  on r ing A are assigned by  ana logy wi th  
5, 7 -d imethoxyf lavone  2. All m e t h o x y  groups were  moved  
upfield on change  of so lvent  f rom chloroform to benzene,  
as wi th  cupressuf lavone  h e x a m e t h y l  e ther  1, showing t h a t  
every  m e t h o x y  group has a least  one ortho-proton, and 

therefore  a C-8 r a t h e r  t h a n  a C-6 l inkage is indicated.  An 
au then t ic  sample  of ( •  h e x a m e t h y l  e ther  
was ob ta ined  a and  shown to  give an N M R - s p e c t r u m  
ident ical  wi th  WI3  d i me t h y l  e the r  in all respects  includ- 
ing solvent  d e p e n d e n t  m e t h o x y  shifts.  The IR-,  UV- and 
mass  spec t rum were also identical .  

WI3 d iace ta te  has 3 singlets,  2 like those  in the  
d i me t h y l  e ther  a t  z 3.50 and T 3.44, b u t  the  o ther  had  
moved  downfie ld  to T 3.27, a shif t  of t he  order  to be 
expec ted  of H-6 on ace ty la t i0n  of a 5 -hydroxy  group of 

Proton Methyl WI3 Aeetyl WI3 WI3 

H-2' 2.10q J1 - 8 c/s 2.08q J1 - 9 e/s 2.08q 
J2 - 3 c/s J~ - 3 c/s 

H-3' 2.88d J - 8 c/s 2.86d J = 9 e/s 2.89d J = 9 e/s 
H-6' 2.16d J - ~ 3 c/s 2.13d J = ~ 3 c/s 2.16d 
H-2" (6") 2.62d J - ~ 9 c/s 2.64d J = 9 c/s 2.56d J = 9 e/s 
H-3" (5") 3.24d J = ~ 9 c/s 3.23d J = 9 c/s 3.21d J = 9 c/s 
H-3 [3.48s1 [3.50] [3.50] 
H-3" [3.42sj [3.441 ]3.44[ 
H-6" 3.38s 3.27 [3.42J 
H-6 3.66d J = 3 e/s 3.42d J = 3 c/s 3.68d J = 3 e/s 
H-8 3.52d J = 3 c/s 3.19d J = ,~ 3 e/s 3.60d J = 3 c/s 

5.94, 6.08 6.16 (6H) 6.17, 6.19 
OMe 6.12, 6.18, 6 .25  6.23,  6.25 6.22, 6.24 

6.27 
OAe - 7.52, 7.59 - 
OH - - --2.56, --3.07 

Figures given in T values. Methyl WI3 and Acetyl WI3 run in 
CDC18, WI3 in (CD~)zCO with M%Si as internal standard. 


