
EXPERIENTIA 25]4 Specialia 355 

Me ~'~Me M e O ~ " / O ~ O  

OMe 

I I I  

OMe OMe 

" % / " ~ O M e  
OMe OR 

I I I  VII  R = H 
VII I  R = Me 

OH OR 

- - ' ~ - / ~ C O - - C H ~ - - O M e  

IV V IR - H 
VI R = Me 

153-5-155~ ---lTvaEtOHofnax nm (log e): 240 (4.33), 245~ (4.33), 
2591 (4.19), 299 (4.11), I R  1700, 1623, 1595 em -1 (Nujol), 
N M R  d p p m :  7.7% (J  = 2.5 Hz), 7.76,, 6.9% (J  = 2.5 Hz), 
4.40 s, 4.31 s, 3.97 s (CDC13). Found :  C, 61.01; H,  4.41. 
C14H120 e requires : C, 60.87 ; H,  4.38% ) (lit. m.p.  1151-152 ~ 
N M R  ~ d p p m :  7.76 d (J  = 2.5 Hz), 7.68~, 6.88 d ( J  = 2.5 Hz), 
4.37,, 4.30 s, 3.97s). The proper t ies  of the  synthet ic  I I I  
were in accordance wi th  the  repor ted  ones 1 2 of the  na tu ra l  
isohalfordin. 

Zusammen/assung. Die Synthese  yon Isohalfordin 
(3, 4, 8-Trimethoxyfuro~Y, 2': 6, 71cumarin ) aus 6, 7-Dihy- 
droxy-2,  3-dihydrobenzoEbjfuran wird beschrieben.  
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T h e  S y n t h e s e s  o f  6 - M e t h o x y l u t e o l i n  a n d  D e s m e t h o x y c e n t a u r e i d i n  

Recent ly ,  6-methoxylu teol in  (5,7, 3',4'-tetrahydroxy- 
6-methoxyf lavone)  (I) and desmethoxycentaureidin 
(5, 7, Y-tr ihydroxy-6,  4 ' -d imethoxyf lavone)  (II) were iso- 
lated f rom Rosmarinus o//icinalis L. 1 and Centaurea ni- 
grescens Willd. 2, respect ively.  These compounds  have  the  
closely related s t ructures  to axil larin and centaureidin.  
i n  previous papers  a, the  authors  repor ted  the synthet ic  
studies of the 5 ,7 -d ihydroxy-6-methoxyf lavone  deriva-  
tives. The  present  paper  reports  the syntheses of I and 
I I  f rom 3-methoxy-2,4,  6 - t r ihydroxyace tophenone  (in) 
via  2, 4-dibenzyloxyl  der iva t ive  (IV) 5 

The ketone IV was esterified wi th  3,4-dibenzyloxy- 
benzoyl  chloride in the presence of anhydrous  pyr id ine  
and then  the  result ing ester was conver ted  to 4, 6-diben- 
zyloxy-2-hydroxy-5-methoxy-m-(3, 4-dibenzyloxybenzoyl)-  
ace tophenone (V, m.p. 136.5-137.5 ~ Found :  C, 76.26; 
H, 5.47. C4~HasO s requires:  C, 76.06; H, 5.51%) by  the  
BAKER-VENKATARAMAN transformat ion% Cyclizat ion of 
the  d iketone V wi th  anhydrous  sodium aceta te  in acetic 
acid afforded 5-hydroxy-6-methoxy-7,  3', 4 ' - t r ibenzyloxy-  
f lavone (VI, m.p. 158-159 ~ (143-145 ~ sinter), UVZmaxnm 
( logQ:  ( E t O H ) 2 4 2 . 5  (4.31), 277.5 (4.25), 337 (4.43); 
(EtOH-A1Cla) 258.5 (4.21), 295 (4.28), 360 (4.38). Found :  
C, 75.98; H, 5.47. C3vHa00 ~ requires:  C, 75.75; H, 5.16%). 
The  debenzyla t ion  of VI  wi th  hydrogen  gave  the  desired 
f lavone (I, m.p. 264-266 ~ I R  3380, 1658, 1615, 1577, 
1500 cm -1 (KBr), UVXm~ ~ nm (log e): (EtOH) 255 (4.21), 
273 (4.21), 350 (4.42); (E tOH-AcONa)  276 (4.34), 366 
(4.28). Found :  C, 60.75; H,  3.63. C16HnO 7 requires:  C, 
60.76; /-I, 3.82%) (lit. 1, m.p.  258-262 ~ I R  3390, 1655, 

1600, 1570, 1490cm ~, UV ~ . ~ H n m :  256, 273, 348) 
m a z  

( te t ra-acetate :  m.p. 202.5-203 ~ UV 2EtOa nm (loge): 265 
(4.37), 302 (4.39). Found:  C, 59.25; H,  4.44. C2~H200 n 
requires:  C, 59.50; H, 4.16%). I ts  t r ie thyl  de r iva t ive  
(VII, m.p. 152.5-153.5 ~ , UV~ma x m n  (log e): (EtOH) 
243.5 (4.26), 277 (4.15), 342 (4.42); (EtOH-A1Cla) 261.5 
(4.15), 293 (4.26), 368 (4.42). Found :  C, 65.76; H, 6.18. 

C22H2aO 7 requires :  C, 65.99; H, 6.04%), obta ined  wi th  
d ie thyl  sulfate, was also prepared f rom 2, 4-diekhoxy-3- 
me thoxy-6 -hydroxyace tophenone  (VIII)  7 wi th  3,4-di- 
e thoxybenzoy l  chloride via  6-methoxy- 5, 7, Y,4'-tetra- 
e thoxyf lavone  (IX, m.p. 142.5 143.5 ~ Found :  C, 67.27; 
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XI R - H ,  R 1 = R 2 = C6HsCH~, Ra = Me 
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H, 6.44. C24H2807 requires  C, 67.27; H, 6.59%),  b y  a n  
u n a m b i g u o u s  me thod .  

On t he  o the r  hand ,  I I  has  now been  o b t a i n e d  f rom IV 
b y  a mod i f i ca t i on  of t he  above  me thod .  The  ke tone  IV  
w i t h  3 - b e n z y l o x y - 4 - m e t h o x y b e n z o y l  chlor ide  gave 4,6- 
d ibenzy loxy-  2 -hydroxy-  5-methoxy-m-  (3-benzyloxy-4-me-  
t h o x y b e n z o y l ) - a c e t o p h e n o n e  (X, m.p.  183-184 ~ F o u n d :  
C, 73.69; H, 5.59. CasH340 s requi res  C, 73.77; H, 5.54%),  
wh ich  was t h e n  c o n v e r t e d  to 7, 3'-dibenzyloxy-6, 4'- 
d i m e t h o x y - 5 - h y d r o x y f l a v o n e  (XI,  m.p.  145-146.5 ~ U V  
2max n m  (log e): (E tOH)  243.5 (4.29), 277 (4.24), 339 
(4.39); (EtOH-A1CI~) 261 (4.16), 293 (4.25), 364 (4.38). 
F o u n d :  C, 72.84; H,  5.20. C31H2607 requ i res :  C, 72.93; 
H, 5.13%) was prepared .  T he  c a t a l y t i c  d e b e n z y l a t i o n  of 
X I  gave  I I  (m.p. 264-266 ~ I R  3390, 1650, 1615, 1585, 
1555, 1518 cm -~ (KBr),  UV2m~ * n m  (log e): (E tOH)  245 
(4.24), 275 (4.23), 344 (4.40); ( E t O H - A c O N a )  241 (4.37), 
277 (4.36), 356 (4.23). F o u n d :  C, 61.56; H, 4.05. C17H1407 
requi res :  C, 61.82; H, 4 .27%) (lit. 2, m.p.  269-272 ~ , I R  
3430, 1670, 1630, 1600, 1530, 1 5 1 4 c m  -t ,  UV)~ma x n m :  

273, 342) ( t r iace ta te ,  m.p.  186.5-187 ~ U V  ,~ . t~Hnm 
(log e): 262 (4.17), 320 (3.93). F o u n d :  C, 60.52; H, 4.29. 
C~3H20010 requ i res :  C, 60.52; H,  4.420/0) (lit. 2, m.p .  
189-190~ The  p roper t i e s  of t he  s y n t h e t i c  samples  of I 
a n d  I I  were supe r i m pos ab l e  w i t h  those  recorded in t he  
l i t e r a t u r e  1,2 for 6 - m e t h o x y l u t e o l i n  a n d  d e s m e t h o x y -  
cen tau re id in .  

Zusammen/assung. Die Syn these  v o n  6 -Methoxy lu teo l in  
u n d  D e s m e t h o x y c e n t a n r e i d i n  aus  2 ,4-Dibenzyloxy-3-  
M e t h o x y - 6 - O x y a c e t o p h e n o n  wird  beschr ieben .  
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Synthesis of Dinucleoside Phosphates by Reaction of 5'-Chloro-5'-deoxynucleosides with Nucleotide 
Anions 

The  use of pur ine  cyclonucleosides  in t he  syn thes i s  of in- 
t e rnuc leo t ide  b o n d s  was r ecen t ly  r epo r t ed  f rom th i s  labor-  
a to ry .  The  dinucleoside  p h o s p h a t e  o b t a i n e d  b y  t r e a t m e n t  
of 8, 5'- O- a n h y d r o -  2', 3'- i sop ropy l ideneadenos ine  w i t h  
u r i d i n e - 3 ' - p h o s p h a t e  an ion  h a d  on  OH func t ion  a t  posi- 
t i on  8 of the  pu r ine  moiety1,  whi le  t he  p r o d u c t  o b t a i n e d  
f rom 8 , 5 ' - S - a n h y d r o g n a n o s i n e  h a d  an  S H  group,  which  
requ i red  t r e a t m e n t  w i t h  R a n e y  Ni f o r  i ts  r em ova l  2. I n  
th i s  c o m m u n i c a t i o n  we r epo r t  t he  syn thes i s  of ur idyly l -  
(3 ' -5 ' ) -adenosine  a n d  ur idyly l - (3 ' -5 ' ) - inos ine  b y  a m e t h o d  
w h i c h  al lows t h e  i so la t ion  of t h e  p r o d u c t s  w i t h  no  sub-  
s t i tuen t s .  This  m e t h o d  invo lves  the  t r e a t m e n t  of t he  
a p p r o p r i a t e  5 ' -ch loro-5 ' -deoxy-2 ' ,  3 ' -O- isopropyl idene  pu-  
r i n e  nucleoside  w i t h  the  nucleos ide  p h o s p h a t e  anion.  

5 ' -Chloro-5 ' -deoxynucleos ides .  The  requ i red  5 ' -chloro-  
5 ' -deoxynucleos ides  were c o n v e n i e n t l y  o b t a i n e d  b y  t r ea t -  
ing t he  co r r e spond ing  '2,3'-O-isopropylidene nucleoside  
w i t h  t h i o n y l  chlor ide  as exempl i f ied  b y  t h e  p r e p a r a t i o n  
of 5~-chloro-5 '-deoxy-2 ', 3 ' -O- isopropyl idene  adenos ine  (I). 

A so lu t ion  of d r y  2 ' ,3 ' -O- i sopropyl idene  adenos ine  
(500 mg) in t h i o n y l  chlor ide  3 (1.5 ml) was  al lowed to  
s t a n d  a t  room t e m p e r a t u r e  for 12 h in  a s toppered  flask. 
T h i o n y l  chlor ide  was r e m o v e d  u n d e r  reduced  pressure  
a n d  benzene  (8 ml) added  a n d  evapora t ed .  T he  res idue 
so o b t a i n e d  was  dissolved in a n  ice-cold m i x t u r e  of 
t r i e t h y l a m i n e  (2.5 ml), w a t e r  (0.5 ml) and  alcohol  (2.0 ml) 
a n d  t he  so lu t ion  se t  aside for 3 0 m i n  before  be ing  evapo-  
r a t e d  to d ryness  in  vacuo.  W a t e r  was  t h e n  a d d e d  to 
t he  residue,  t he  whole  e x t r a c t e d  w i t h  benzene  (5 • 25 ml) 
a n d  t he  benzene  e x t r a c t  w a s h e d  w i t h  w a t e r  (20 ml). 
R e m o v a l  of so lven t  and  c rys t a l l i za t ion  of t he  res idue  
f rom w a t e r  y ie lded the  p r o d u c t  (316 mg, 60%),  m.p.  
255-256 ~ (dec., sof tens  a t  175~ Rf  (B) 4, 0.92; F o u n d :  

C, 47.71; H, 5.02; N, 22.01; C1, 10.46. Anal .  calcd, for 
ClaH16NsO3Cl: C, 47.92; H, 4.91; N, 21.50; C1, 10.90%. 
2ma x, H y O - 2 6 0 n m  (e, 13,450); 0 . 1 N  HC1-258nm (e, 
17,500); 0 . 1N  N a O H - 2 6 1 n m  (e, 16,450). F o r m i c  acid 
t r e a t m e n t  of I a t  room t e m p e r a t u r e  for  48 h yie lded t he  
deb locked  produc t ,  5 ' - ch lo ro -5 ' -deoxyadenos ine  5, m.p.  
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