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NUCLEOSIDES & NUCLEOTIDES, 1(1), 89-98 (1982) 

C-l'lJCLE0S IDES VIA GLYCOSYL A L K Y H Y L  
KETONES, SYNTHESIS OF 5 (3 )  -PliENY L-3 ( 5 ) - 

( e-0-RIBOFURANOSY L )  P Y R A Z O L E .  

Marshall W. Logue*l and S.  Sarangan 

Department of Chemistry 
Nort,h Dakota S ta t e  University 

F a r g o ,  North Dakota 58105 

@ ~ p .  A 8-0-ribofuranosyl phenylethynyl ketone (2,) has been 
a n d  shown t o  be a su i t ab le  intermediate f o r  heterocycl ic  synthesize 

elaboration t o  C-nucleosides. 
produces the t i t l e  C-nucleoside. 

Cyclization o f  3, w i t h  hydrazine hydrate 

The discovery of C-nuclcosides and  t h e i r  an t ibac te r ia l  and an t i -  
tumor propert ies2 has prompted considerable a t ten t ion  t o  the develop- 
ment of sy r the t i c  routes t o  t h i s  fascinat ing c l a s s  of  compound^.^ 
Although n number o f  synthet ic  routes have been developed, there  a re  
few methods t h a t  appear t o  have the v e r s a t i l i t y  f o r  ccnstruct ion of a 
var ie ty  of heterocyclic systems. Among these art. routes t h a t  employ 
heterocyclic elaboration upon glycosyl acetylenes ,'!, 3-glycosyl acry- 
l a t e s  ,6 and 2-glycosyl forniylacetates. Our approach t o  the  synthesis 
of C-nucleosides has been t o  prepare C-glycosides containing function- 
a l i t i e s  such tha t  they will  be generally su i ted  as  intermediates f o r  
elaboration t o  a var ie ty  of heterocyclic systems. Herein, we describe 
one type o f  such intermediates a n d  i t s  elaboration t o  a C-nucleoside. 

l eophi l ic  addi t ions and cycl izat ions 8-10  has prompted us t o  inves t iga te  
the f e a s i b i l i t y  of synthesizing glycosyl alkynyl ketones a n d  t h e i r  s u i t -  
a b i l i t y  as  ve r sa t i l e  intermediates f o r  C-nucleoside synthesis .  The dc- 
s i red glycosyl alkynyl ketone was synthesized b y  the addition of  an 

The f a c i l i t y  with which acetylenic  e s t e r s  and ketones undergo nuc- 
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90 LOGUE AND SARANGAN 

alkynyllithium t o  a n  anhydroallose followed by oxidation of the resul-  
t a n t  acetylenic alcohol.  
arat ion of ribofuranosyl ketones a re  readi ly  ava i lab le ' l  from 7,3,5- 
tri-2-benzoyl-C-D-ribofuranosyl cyanidel2,  which i s  a key intermediate 
i n  many C-nucleoside syntheses. Treatment of &. with phenylethynyl- 
l i thium in THF gave alcohol & as  a n  epimeric mixture i n  86% y ie ld ,  
The epimers cap be separated a t  t h i s  pcint by chromatography on s i l i c a  
ge l ,  b u t  t h i s  i s  a n  unnecessary s tep  since the ch i ra l  center  giving 
r i s e  t o  the epimers will  be destroyed in the subsequent oxidation. 
m a l l  sample of & was separated by chromatugraphy t o  give a f a s t e r  

The 2,5-anhydroalloses (I) required f o r  prep- 

A 

OH 
1 

Ib R= CgHgCO 

0 
II 

raving viscous syrup and a slower moving  c rys t a l l i ne  so l id  i n  a 3 : l  

r a t i o ,  respectively.  However, we a r e  uncertain as  t o  which has the 
D-all0 - -  and  which the D-altro - -- configuration. 
spectra show c lear  differences as typ i f ied  by the H-8a a n d  H-8b 
doublets o f  doublets (see Experimental). 

l 'heir 90 Mtiz l t i  NMR 
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C-NUCLEOSIDES VIA GLYCOSYL ALKYNYL KETONES 91 

The addition of phenylethynyllithium t o  t o  give ck would have 
been preferable  since benzoyl protecting groups a re  eas i e r  t o  remove 
than benzyl protectinq groups and the synthesis  of ,& involves fewer 
s teps  t h a n  for &; however, a l l  attempts t o  prepare <Q were unsuccess- 
fu l .  Evidently, there  i s  i n su f f i c i en t  difference in r eac t iv i ty  between 
the aldehyde carbonyl and the benzoate carbonyls in j&; there  i s  no 
evidence f o r  the formation of  a o r  any products derived therefrom, b u t  

f J l l R  spectra of the crude reaction products c l ea r ly  ind ica te  i a t  deben- 
zoylation has occurred. 

accomplished by usinq e i t h e r  the Pfitzner-Floffatt  reacjent ( D M S O - D C C ) 1 3  
or the ace t i c  anhydride modification l 4  of the Ratcliffe-Rodehorst rca- 
gent (Cr03*7C5H5N-CHzC1z)15, respect ively.  
generally higher with the Pfi tzner-Eoffat t  reagent,  shor te r  reaction 
times (1  versus 8h) and a much l e s s  involved i so la t ion  procedure accom- 
pany the modified Ratcliffe-Rodehorst reagent. Numerous o ther  mild a n d  
se lec t ive  oxidizincj agents a re  presently ava i lab le ,  and o f  these we 
have investigated the oxidation of ;;R with Cr03-2C5H5N,16 pyridinium 
c h l o r o ~ h r o m a t e , ~ ~  pyridinium dichromate,18 Jones reagent,  l 9  phase 
t ransfer  wi t h d i chromate , 
manganate,z2 DMSO-oxalyl ch lor ide ,23  and  DMSO-trifluoroacetic anhy- 
~ i r i d e . ~ "  However, a l l  were vast lv  in fc r io r  t o  %he previous two oxi- 
dants in our system in t h a t  i f  oxidation of & occurred a t  a l l ,  i t  
occurred in l e s s  t h a n  10% yie ld .  

Although the i n s t a b i l i t y  o f  2,5-anhydroaldoses toward el imirat ions 
i s  w e l l - d o c ~ m e n t e d , ~ ~ b ~ ~ ~  we have n o t  observed any problems with regard 
t o  the s t a b i l i t y  of anhydroketose 2. 
simole acetylenic  ketones atid t h e i r  propensity towards se l f - reac t ion  on 
prolonged s torage,  we recommend tha t  ketones such as 2 be generated 
only shor t ly  before use. 

zole ($I) in  36% yie ld  u p o n  treatment with a n  e thanol ic  solut ion of 
hydrazine hydrate. 
ture .  
was isolated and  the i n i t i a l  7,5-anhydroallose & possessed the 6 con- 
f igurat ion.  

Oxidation of &, t o  acetylenic  ketone 2 in 78% and 68% yie lds  was 

Although the y i e lds  are  

t e t r a  bu  ty l  ammon i um perma ngana te  , ba r i  um 

Based on our experiencez6 with 

Ketose 2 was cyclized t o  5(3)-phenyl-3(5)-(6-~-ribofuranosyl )pyra- 

Only one isomer was detected in the product mix- 
Pyrazole % i s  presumed t o  be the 6-isomer s ince only one isomer 

Furthermore, no instdnces of epimerization have beer) ob- 
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92 LOGUE AND SARANGAN 

s e r v e d  wheii 2 ,5-anhydroaldoses6 y 1  

. j ec ted  t o  n u c l e o p h i l e s  o f  v a r y i n g  b a s i c i t y .  None t h e  l e s s ,  f u r t h e r  

e v i d e n c e  f o r  o u r  e c o n f i g u r a t i o n a l  ass ignmen t  was d e s i r e d .  The H - l * y  
H - 2 '  c o u p l i n g  c o n s t a n t  c r i t e r i o n 2 Q Y 2 '  f o r  C - 1 '  c o n - f i g u r a t i o n a l  a s s i g n -  

ment i s  o b v i a t o d  s i n c e  - ( I1 ' ,  2' = 3.4 Hz i n  &. T h e r e f o r e ,  % was de-  

Der,zyl a t e d  w i t h  i o d o t r i m e t h y l  s i  1 ane30 t o  g i v e  u n p r o t e c t e d  C - n u c l e o s i d e  
$JI i n  50% y i e l d ,  w h i c h  was t h e n  c o n v e r t e d  i n t o  i t s  2',3'- 2 - i s o p r o -  

p y l i d e n e  d e r i v a t i v e  ,4k b y  t r e a t m e n t  w i t h  a c e t o n e  and p e r c h l o r i c  a c i d .  

The v a l u e  o f  ? '  f o r  i s  a l s o  i n c o n c l u s i v e  f o r  C - 1 '  c o n f i q u r a -  

t i o n a l  ass ignmen t  s i n c e  - J 1 4 , 2 *  = 3.4 Hz; h o w w c r  t h e  H - 4 ' m l t i p l i c i t y  

c r i t , e r i o n 3 1  f o r  i s o p r o p y l i d c n c  d e r i v a t . i v c s  o f  n u c l c u s i d e s  a l l o w s  an 

ass ignmen t  o f  t h e  B c o n f i g u r a t i o n  t o  C - 1 '  f o r  $5 and t h u s  f o r  $=% and 

a. 
d i c a t i v e  o f  a B - n u c l e o s i d c  s i n c e  B - n u c l e o s i d e s  disp1a.y a m u l t i p l i c i t y  

g r e a t e r  t h a n  t h e  " a p p a r e n t  triplets" o f  G - n u c l e o s i d e s .  

s p e c t r u r i  o f  $& a l s o  e x h i b i t s  a A 6  o f  0 .27 f o r  t h e  m e t h y l  resonances  o f  

t h e  i s o p r o p y l i d e n e  g r o u p ,  w h i c h  i s  c o n s i s t e n t  w i t h  a B c o n f i g u r a t i o n  

a c c c r d i n g  t o  t h e  i s o p r o p . y l i t i e n e  A6 c r i t e r i o n 3 '  (A6>0.15 f o r  B -nuc leo -  

s i d e s ,  ~ 6 4 . 1 5  f o r  a - n u c l e c s i d e s ) .  Even t h o u g h  t h e  A 6  f o r  % i n  i s  t.he 

c o r r e c t  range  f o r  B-nuc l  e o s i d e s  , we be1 i e v e  t h e  ~6 c r i t e r i o n ,  w h i c h  was 

deve loped  f o r  N - n u c l r o s i d e s ,  s h o u l d  n o t  be ex tended  t o  C - n u c l e o s i d e s  

u n t i l  a s e r i e s  o f  a ,@-C- i i uc l cos ide  p a i r s  have  been examined. I n  most  

o f  t h e  i n s t a n c e s  where t h e  A 6  c r i t e r i o n  has been i n v o k e d  f o r  C -nuc leo -  

s i d e s ,  o n l y  one o f  t h e  two  p o s s i b l e  i somers  has been a v a i l a b l e  ( u s u -  

a l l y  %he B- i somer ) .  Fu r the rmore ,  a t  l e a s t  one i n s t a n c e  where an i s o -  

propylidene-a-C-nucleoside e x h i b i t s  a A6>0.15 has been r e p o r t e d  ( A 6  = 

We have a l s n  s t t e n i p t e d  t o  s y n t h e s i z e  2 i n  a more d i r e c t  r o u t e  b y  

a r d  a n h y d r o k e t ~ s e s ~ ~  have h e m  sub- 

The ' i -4 '  s i g n a l  i n  $$ appears  cis ? n  " a p p a r e n t  q u a r t e t "  and i s  i n -  

The ltt NNR 

0.20).  3 3  

the  a c t i o n  o f  c o p p e r f  ? ) o r  s i  1 v c r  a c e t y l  i d e s  on 3 , 4 , 6 - t r i  - 0 -benzoy l -  - 

2 , 5 - a n h y d r o - P - a l l o n y l  c h l o r i d e  ( 2 ) .  
a c t  w i t h  c o p p e r ( 1 )  and s i l v e r  a c e t y l i d e s  t o  g i v e  a c e t y l e n i c  k e t o n e s  i n  

good t o  e x c e l l e n t   yield^,^'+-^^ 2 i s  e i t h e r  u n r e a c t i v e  o r  p roduces  o n l y  

t r a c e  ar iounts  o f  t h e  d e s i r e d  ke tones .  We a t t r i b u t e  t h e  l a c k  of r e a c t i v -  

i t y  o f  2 t o  a c o m b i n a t i o n  o f  t h e  h i g h l y  aac l regated n a t u r e  o f  c o p p e r ( 1 )  

and s i l v e r  a c e t v l i d c s  a r d  t h e  somewhat c o n g e s t e d  n a t u r e ,  as  a p p a r e n t  

f r o m  s p a c e - f i l l i n g  models ,  o f  t h e  c a r b o n y l  f u n c t i o n  i n  2. 
i n d e e d  t h e  case  seems t o  be b o r n e  o u t  b y  t h e  f a c t  t h a t  t r e a t m e n t  o f  

A l t h o u g h  a c y l  h a l i d e s  n o r m a l l y  r e -  

T h a t  t h i s  i s  
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C-NUCLEOSIDES VIA GLYCOSYL ALKYNYL KETONES 93 

with s i l v e r  acetyl ides  of alkyl propiolates in methylene chlor ide re- 
s u l t s  in the formation of the alkyl e s t e r s  of 2 in a b o u t  40% yie lds .37  
Evident,ly the carbal koxy  groups of the acety! ides a re  unencumbered so 
t h a t  e s t e r  cleavage by the acyl hal ide moiety of 2 occurs. 

I n  summary, WP have shown t h a t  glycosyl alkynyl ketones can be 
prepared and  a re  su i tab le  intermediates f o r  C-nucleoside synthesis .  
are  current ly  looking in to  other routes t o  analogs of 2 since the 
present use of alkynyllithiums places l ini i ta t icns  on the funct ional-  
i t i e s  t h a t  can he present within the  acetylene i t s e l f .  

We 

&tk!kRU& 
- n-Butyllithium was obtained a s  a 1.6 M hexane solut ion from 

Aldrich and  was standardized by t i t r a t i o n  with 1-octanol using 1,10- 

phenanthrol ine as an indicator .  3 o  

sodium ketyl of benzophenone j u s t  p r io r  t o  use. 
dried by d i s t i l l a t i o n  from CaH2 and stored over 4A molecular s ieves  
under N2. Acetone a n d  C H 2 C 1 2  were dried by d i s t i l l a t i o n  from P205. 
Benzene was dried by d i s t i l l a t i o n  from Na and s tored over 4A molecular 
sieves.  All other  reagents and solvents were commercial reagents and 
were used as received. All solvents were removed from reactjon pro- 
ducts on a rotary evaporatcr a t  40°C o r  l e s s .  
phy was perfornied or? E .  Merck s i l i c a  gel 60 (7734)  and a l l  TLC was per- 
formed on E. Merck s i l i c a  gel 60 p la tes  (5539).  IR spectra  were 
recorded on a Perkin-Elmer Model 137 spectrophotometer. NMR spectra 
were recorded on a Varian EM390 spectrometer with Me+Si as a n  internal  
standard. U V  spectra were recorded on a Cary siodel 14 spectrophoto- 
meter. A 1  1 new compounds gave acceptable (+0.4%) combustion analyses;  
a l l  combustion analyses were by Galhraith Laboratories. 

THF was .freshly d i s t i l l e d  from the 
DMSO and pvridine \*rere 

All column chromatogra- 

C , 7 -An hy d ro - 5 ,6,8 - t r i -0 - - ben z y 1 - 1 , 2 -d i d e ~ x y  - 1 - p heny 1 -0- - g 1 y ce ro -_O - - 
~ ~ ~ % ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ % ~ ~ ~ ~ ~ % ~ % ~ , % % ~ ~ ~ % ~ ~ ~ ~ ~ - ~  

a l l o  (and Q-a1tro)-oct-1-ynitol  - -  ( 2 a ) .  To a magnetically s t i r r e d  solu- 

t ion of  755 my (7 .4 mmol) of phenylacetylene in 15 mL of THF a t  O " C ,  
under [I2, was added 4.6 mL ( 7 . 4  m o l )  of - n-BuLi via syringe. 
t i o n  was s t i r r e d  a t  0°C f o r  10 minutes and then a solut ion of 3.? g 
(7 .4 nmol) o f  anhyaroallose '&ll in 10 mL of THF was added during 20 
min. 

~ ~ % ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ , % ~ ~ , ~ ~ , % ~  %% 

The solu- 

After 1 h a t  0°C and 0 .5  h a t  ambient temp, the THF was removed 
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9 4  LOGUE AND SARANGAN 

and the r e s i d u e  was p a r t i t i o n e d  between C H 2 C 1 2  and H20. 
was wdshed w i t h  sa t .u ra ted  NaCl s o l u t i o n  and d r i e d  ove r  anhyd CaS04. 
A f t e r  T i l t r a t i o n ,  the C H 2 C 1 2  was removed t o  g i v e  3.4 g (06%)  o f  & as  a 
c o l o r l e s s  syrup:  
(m, 14) ,  7.03-7.66 (m,  20, ArH). 

w i t h  7 :3  ( v / v )  Hexane/CHC13 t o  g ive  the sepa ra t ed  epimers i n  a 3 : l  
r a t i o .  IR 3445 cm-l; 
N M R  ( C D C 1 3 )  6 3.59 (dd ,  1,  &a,7 = 1 Hz, H-8a), 3.83 (dd ,  1 ,  $b,7 = 

1 . 5  Hz, H - a b ) ,  4.20-4.30 (m, 11, H-3, H-4, H-5, H-6, H-7, A r C H 2 ) ,  7.33 
(m, 2 0 ,  ArH). 
s o l i d :  

4.70 (m, 11, H-3, H-4, H-5, H-6, H-7, ArCH2), 7.29 (m, 20, ArH). 

The CH2C12 l a y e r  

IR ( C H C 1 3 )  3445 cm-’ (OH); NMR ( C D C 1 3 )  6 3.33-4.90 

A small sample o f  ,@ was chromatographed on s i l i c a  ge l  e l u t i n g  

The f a s t e r  moving epimer was a c o l o r l e s s  syrup:  

The slower moving epimer was a c o l o r l e s s  c r y s t a l l i n e  
mp 75-77°C; IR 3445 cm-l; NMR (CDC13) 6 3.50 (dd ,  1 ,  &a,8b = 

10.5 Hz,  & a , 7  = 3 Hi!, H-8a),  3.77 (dd ,  1, %b,7 = 3 H z ,  H-8b), 4.00- 

4,7-Anhydro-5,6,8-tri  -O-benzyl-l,2-dideoxy-l-phenyl-nct-l-yn-3- - 
~ % % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ % ~ ~ - ~ ~ ~ ~ ~ % % ~ ~  

PLRX%M * 

m.$&: To a magne t i ca l ly  s t i r red s o l u t i o n  o f  1.27 g (16  mmol) 
o f  dry  p y r i d i n e  in  25 mL of dry  C H 2 C 1 2  was added 800 mg (8 mmol) o f  

anhyd Cr03. 
mixture) i n  10 mL of C H 2 C 1 2  was added t o  the deep red  s o l u t i o n ;  the 
c o l o r  of t h e  s o l u t i o n  turned t o  brown. 
added and t h e  mixture was st irred f o r  an a d d i t i o n a l  1 h ,  a t  w h i c h  time 
TLC i n d i c a t e d  t h e  ox ida t ion  was complete.  
t r a n s f e r r e d  t o  a 4 x 25 cm column o f  s i l i c a  ge l  and e l u t e d  w i t h  C H C 1 3  
t o  g ive  720 mg (68%) of 3 a s  a yel low syrup  which was homogeneous by 

TLC: 

- J 8  
( m ,  20, ArH). 

A f t e r  0 .5  h ,  a s o l u t i o n  of 1.10 g ( 2  mmol) o f  & ( ep imer i c  

Ace t i c  anhydr ide  (C.8 m L )  was 

The r e a c t i o n  mixture  was 

IR (CHCl3) 2130 ( C E C ) ,  1680 cm-l ( C = O ) ;  NMR (CDC13) 6 3.70 ( d ,  2 ,  
= 4.5 Hi!, H-8), 3.80-4.90 ( m y  10 ,  H-4, H-5, H-6, H-7, ArCH2), 6.98 

&@J$&: A s o l u t i o n  of 310 mg (1 .5  nunol) o f  d icyc lohexy lca rbod i -  
imide and 1 mL o f  DMSO i n  5 mL of d r y  benzene was magne t i ca l ly  s t i r r e d  
f-or 10 m i n ,  and then a s o l u t i o n  o f  265 mg (0.5 mmol) o f  & (epimeric 
mix tu re )  i n  5 mL o f  dry  benzene and 5 mg of  anhyd H3P04 were added. 
TLC i n d i c a t e d  the ox ida t ion  was complete a f t e r  8 h .  The mixture  was 
d i l u t e d  w i t h  10 mL o f  EtOAc followed by a d d i t i o n  o f  150 mg of  o x a l i c  
a c i d  d i s so lved  i n  5 mL of  MeOH. A f t e r  0 .5  h ,  the  N,N’-dicyclohexylurea 
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was removed by f i l t r a t i o n .  The f i l t r a t e  was washed w i t h  5% o f  NaHCO3 
and H20 and d r i e d  ove r  anhyd Na2S04. 

removed and t h e  r e s i d u e  was t r e a t e d  w i t h  8 mL o f  benzene. F i l t r a t i o n  
and evapora t i on  o f  t h e  f i l t r a t e  t o  dryness gave 210 mg (78%)  o f  $ as a 

y e l l o w  v iscous  syrup i d e n t i c a l  i n  a l l  r espec ts  t o  t h e  p roduc t  f rom 
Method A. 

A f t e r  f i l t r a t i o n ,  t h e  s o l v e n t  was 

3( 5 ) - (  2,3,5-Tri-O-benzyl-8-~-ribofuranosyl)-5(3)-phenyl - p y r a z o l e  (4a )  
................................................. %% 

To a m a g n e t i c a l l y  s t i r r e d  s o l u t i o n  o f  400 mg (0.75 mmol) o f  $ i n  10 mL 

of abso lu te  E t O H  was added 0.3 mL o f  99% hyd raz ine  hyd ra te .  
h, t h e  s o l v e n t  was removed and t h e  res idue  was chromatographed on a 
5 x 30 cm column o f  s i l i c a  ge l ,  e l u t i n g  w i t h  CHC13, t o  g i v e  140 mg 

PleOH (36%) o f  a c o l o r l e s s  syrup  which was homogeneous by  TLC: 

250.5 ( ~ ~ ~ 1 . 1 8 ) ~  256 (1.08) 263 (9.40),  270 nm (7.46); MPIR (CDCl;) 6 

3 -55  (dd, 1, 2 5 i a , 5 i b  = 10.5 Hz, 11_5,a,4 = 2.3 Hz, H-5'a),  3.77 (dd, 1, 
J = 3 Hz, H -5 'b ) ,  3.95-4.70 (my 9, H-2' ,  H-3' ,  H-4 ' ,  ArCH2), 5.23 

(d ,  1, J1 

A f t e r  20 

UV x~~~ 

-5'b,4 
= 3.4 Hz, H - l ' ) ,  6.35 (s ,  1, H-4), 7.10-7.70 (m, 20, A r H ) .  

5(3)-Phenyl-3(5)-(B-R-ribofuranosyl)pyrazole (4b) .  To a magnet- 
% % % % m % m % % n m % ~ % - m % - m ~  %% 

s t i r r e d  s o l u t i o n  of  450 mg (0.82 mmol) of  & i n  8 mL o f  CHC13, under 

N 2 ,  was added 0.5 mL (730 mg, 3.65 mmol) of  Me3SiI  v i a  sy r i nge .  

6 h, an a d d i t i o n a l  0.2 mL o f  Me3SiI  was added and t h e  m i x t u r e  was a l -  
lowed t o  s tand o v e r n i g h t .  
w i t h  IleOH, t h e  s o l v e n t  was removed and t h e  r e s i d u e  was d i s s o l v e d  i n  

H20. E x t r a c t i o n  o f  t h e  H20 s o l u t i o n  w i t h  CH2C12 removed most o f  t h e  
i o d i n e  c o l o r .  
on a 2 x ?5 cm column o f  s i l i c a  g e l ,  e l u t i n g  w i t h  85:15 ( v / v )  CHC13/ 

FeOH, t o  g i v e  110 mg (50%) o f  a as a p a l e  y e l l o w  syrup .  
f u r t h e r  p u r i f i e d  by d i s s o l v i n g  i t  i n  85:15 CHC13/MeOH and pass ing  i t  

th rough a Waters Assoc ia tes  SEP-PAKTM s i l i c a  c a r t r i d g e .  
l i g i b l e  l o s s  of m a t e r i a l  and a was ob ta ined  as a homogeneous (TLC) 

c o l o r l e s s  syrup :  UV 

3.66 (m, 2, H - 5 ' ) ,  3.70-4.20 (m, 3, H-2' ,  H-3' ,  H -4 ' ) ,  4.72 (d ,  1, A l l  
2,  = 5.3 Hz, H - l ' ) ,  6.67 ( s ,  1, H-4), 7.20-7.60 (m, 3, A r H ) ,  7.67-7.93 
(m, 2, ArH). 

A f t c r  

A f t e r  t h e  m i x t u r e  had been s t i r r e d  f o r  0.5 h 

The H20 was removed and t h e  r e s i d u e  was chromatographed 

The syrup  was 

There was neg- 

251 nm (E,,,~ 9.61); NMR ((CD3),S0) 6 3.47- 

Y 
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96 LOGUE AND SARANGAN 

3 ( 5 ) - ( 2,3-0- - I sop ropy1 i dene- B - Q - r i  - b o f u r a  nosy1 ) -5 ( 3 )  -phenyl py razo l  e 

(&). 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~ 

Treatment o f  $Q w i t h  anhyd acetone and 70% HClO,, f o l l o w e d  

by chromatography on a 2 x 25 cm column o f  s i l i c a  g e l ,  e l u t i n g  w i t h  

97:3 ( v / v )  CHC13/MeOH gave 85 mg (74%) o f  ,/& as a p a l e  y e l l o w  syrup. 
I sop ropy l j dene  ,/& was f u r t h e r  p u r i f i e d  as f o r  Q w i t h  n e g l i g i b l e  l o s s  

t o  g i v e  a homogeneous (TLC) c o l o r l e s s  syrup: 250.5 nm ( E ~ ~  

14.7); NMR (CDC13) 6 1.30 ( s ,  3, exo-CH3), 1.57 ( 5 ,  3, endc-CH3), 3.67 

(dd, 1 ,  25 ia ,5 'b  = 12 Hz, & i a , 4 i  = 3.6 Hz, H - 5 ' a ) ,  3.93 (dd, 1, 

J = 2.4 Hz, l i - 5 ' b ) ,  4.30 ( "apparent  q" ,  J,pp = 3 Hz, H - 4 ' ) ,  4.79 

UV 

-5 I b ,4 I 

(dd, 1, $-2,3' = 6 .5  Hz,  t l i i , ? i  = 3.4 Hz,  H-2 ' ) ,  4.89 (dd, 1, 231,4i = 

2.6 Hz,  H -3 ' ) ,  5.15 (d ,  1, J11,Zt = 3.4 Hz,  H - l a ) ,  6.47 ( s ,  1, H-4), 

7.20-7.46 ( m y  3, ArH), 7.50-7.70 (m, 2,  ArH). 
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