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NUCLEOSIDES & NUCLEOTIDES, 3 ( 3 ) ,  287-294 (1984) 

METHYLATION OF A M E S O I O N I C  TRICYCLIC NUCLCOSIDE 
RELATED TO \JYOSINE 

Jerzy  Borysk i  and Botenna Go lank iewicz*  

I n s t i t u t e  o f  B ioo rgan ic  Chemistry 
P o l i s h  Academy o f  Sciences 

Nos kows k i ego 1 2/14, 6 1 -704  Poznai  , Po 1 and 

Abs t rac t .  4-Desmethylwyosine / L / ,  a formal p recu rso r  o f  a hyper-  
m o d i f i e d  nuc leos ide  wyosine /1/ was m o d i f i e d  by N-1 b e n z y l a t i o n .  
Mesoionic cha rac te r  o f  t h e  r e s u l t i n g  compound 2, d e s p i t e  t h e  s i m i -  
l a r i t i e s  t o  wyosine i n  e l e c t r o n  d e n s i t y  d i s t r i b u t i o n  as shown by 
1 3 C  NMR, does n o t  en fo rce  the  change o f  m e t h y l a t i o n  d i r e c t i o n  towards 
t h e  des i red  N-4 p o s i t i o n .  

Wyosine /1/ i s  t he  s imp le  r e p r e s e n t a t i v e  o f  a f a m i l y  o f  hyper-  
Phe mod i f i ed ,  f l u o r e s c e n t ,  t h e  so c a l l e d  Y nuc leos ides  o c c u r i n g  i n  t R N A  , 

I t s  t o t a l  m u l t i s t e p  syntheses have been r e c e n t l y  communicated 132 . 
I n  search f o r  s y n t h e t i c  approaches, 

more c l o s e l y  r e l a t e d  t o  t h e  b iosyn the -  

t i c a l  rou te ,  we have found3 t h a t  n 

wyosine may be ob ta ined  as a minor  

wyosi i ie /L/4, the t r i c y c l i c  p recu rso r ,  

e a s i l y  a c c e s s i b l e  f rom guanosine. 

p roduc t  o f  m e t h y l a t  i o n  o f  4-desmethyl- 

HO OH 
1 

The major  p roduc ts  o f  v a r i o u s  methy la -  

t i o n  procedures were,however,isomers 
- 

o f  wyosine,methylated a t  IJ-1 o r  a t  14-5. 

I n  o rde r  t o  change the  m e t h y l a t i o n  p roduc t  p a t t e r n s  i n  favour  of t h e  

fo rma t ion  o f  t h e  n a t u r a l l y  occu r ing  N-/t  methy la ted  nuc leos ide  we 

i n v e s t i g a t e d  and desc r ibe  i n  the  p resen t  work m e t h y l a t i o n  o f  t h e  t.1-1 

s u b s t i t u t e d  d e r i v a t i v e ,  f o l l o w e d  by N-1 deblocking.The presence o f  N-1 

s u b s t i t u e n t  imposes a mesoionic c h a r a c t e r  upon t h e  base mo ie ty  s i m i l a r  

t o  t h a t  o f  7-methylguanosine. 

I t  has been found5 t h a t  N-1 m e t h y l a t i o n  of 2 leads to  d i s t i n c t i v e  

changes i n  l 3 C  NMR chemical  s h i f t s  o f  some carbons, c l o s e  t o  those 

caused by N-4  m e t h y l a t i o n ,  whereas N-5 m e t h y l a t i o n  has v e r y  smal l  e f f e c t .  
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288 BORYSKI AND GOLANKIEWICZ 

E s p e c i a l l y  t h e  C-6 s i g n a l ,  which appears a t  126.18 ppm f o r  desmethyl 

compound - 2 i s  s h i f t e d  as much as t o  137.21 ppm f o r  wyosine r, t o  117.93 
ppm f o r  the N-1  d e r i v a t i v e  &, and o n l y  t o  127.81 ppm f o r  t h e  N-5  

analogue 2. I3C NMR spec t ra  suggest t h e r e f o r e  t h a t  i n  t h e  meso ion ic  2 
t h e  resonance s t r u c t u r e  A may be more impor tan t  than B 

B Aib 

. .  

I Q  
A Rib 

and t h a t  t h e  changed, i n  compar 

may r e s u l t  i n  h ighe r  percentage 

son t o  2, n e g a t i v e  charge d i s t r i b u t i o n  

o f  t h e  des i red  N-4 m e t h y l a t i o n .  
- 

I n t r o d u c t o r y  exper iments on N - 1  deb lock ing  showed t h a t  demethy la t i on  

w i t h  1 i th ium 2-methylpropane-2thiolatelwhich accord ing  t o  had 

q u a n t i t a t i v e l y  t ransformed 7-methylguanosine i n t o  guanosine, i n  the  case 

o f  - 3a cou ld  n o t  be achieved. We employed, t h e r e f o r e ,  benzyl  group as a 

q u a t e r n i z i n g  s u b s t i t u e n t ,  t h a t  c o u l d  be e a s i l y  removed by c a t a l y t i c  

hydrogeno lys is .  

The a c t i o n  o f  benzyl  bromide on 4-desmethylwyosine /L/ i n  d ime thy l -  

formamide gave smoothly 1-benzyl-4-desmethylwyosine hydrobromide i n  

64% y i e l d .  T rans format ion  o f  t h i s  s a l t  i n t o  mesoionic nuc leos ide  & 
cou ld  n o t  be accomplished under m i l d  a l k a l i n e  c o n d i t i o n s ,  work ing  i n  t h e  

case o f  mesoionic compounds w i t h  methy l  groups as q u a t e r n i z i n g  s u b s t i -  

t u e n t ~ ~ ’ ~ .  H y d r o l y t i c  opening o f  t h e  im idazo l  ium r i n g  occu r red  ai lreddy 

a t  pH 8. F i n a l l y ,  mesoionic nuc leos ide  3 was ob ta ined  by t rea tmen t  o f  

t he  hydrobromide w i t h  s i l v e r  o x i d e  i n  anhydrous dimethyl formamide /84%/. 
Th i s  new reagent seems t o  be promis ing  f o r  p r e p a r a t i o n  o f  o t h e r  meso ion ic  

nucleosides. 

Another, even more conven ien t  way towards 2 was t h e  m o d i f i c a t i o n  

o f  t he  procedure i n v o l v i n g  t h e  f o r m a t i o n  o f  t h e  t h i r d  r i n g  o n t o  

7 - s u b s t i t u t e d  guanosine . S t a r t i n g  w i t h  7-benzylguanosine hydrobromide 

- ~,1-benzyl-4-desmethylwyosine was ob ta ined  i n  65% y i e l d ,  The l a t t e r  

compound e x h i b i t e d  i n  1 3 C  NMR c h a r a c t e r i s t i c  chemical  s h i f t s , s i m i l a r  t o  

i t s  1-metyl congener /eg C-6 appeared a t  135.99 ppm/. 

3 

M e t h y l a t i o n  o f  t he  mesoionic compound & w i t h  d i m e t h y l s u l f a t e  i n  

dimethyl formamide took  s t r i c t l y  one d i r e c t i o n ,  Th in - l aye r  chromatography 

i n  3 s o l v e n t  systems d i d  n o t  show o t h e r  p roduc ts  even i n  t races .  
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290 BORYSKI AND GOLANKIEWICZ 

1-Benzyl-5-methyl d e r i v a t i v e  i n  form o f  methyl  s u l f a t e  /z/ was i s o l a t e d  

f r o m  the  r e a c t i o n  m i x t u r e  i n  82% y i e l d .  The p o s i t i o n  o f  m e t h y l a t i o n  

was deduced from spec t roscop ic  da ta  and conf i rmed by chemical  t r a n s f o r -  

mat ion  and comparison w i t h  known compounds. I n  ti N H R  t h e  new methyl  

group appeared a t  3.67 ppm/6/, t h e  chemical  s h i f t  c h a r a c t e r i s t i c  f o r  

N-5 methyl  group o f  t r i c y c l  i c  nucleoside$”whereas N-4 methyl  s i g n a l  

was found around 4 1’2’3. I n  1 3 C  NMR, t h e  newly i n t roduced  methy l  group 

gave s igna l  a t  28.92 ppm,the va lues  f o r  known N-5 and N-4  methy l  

s u b s t i t u t e d  nuc leos ides  be ing  28,49 and 39.81 ppm, r e s p e c t i v e l y  . 
A c i d i c  h y d r o l y s i s  o f  5 prov ided  a non- f l uo rescen t  base 5 d i f f e r e n t  a l s o  

i n  o t h e r  respec ts  f rom 1-benzyl wye base desc r ibed  i n  l i t e r a t u r e  . 
Removal o f  1-benzyl g rcup f rom 5_ by c a t a l y t i c  hyd rogeno lys i s  over  

pa l l ad ium r e s u l t e d  i n  N-5  methyl  isomer o f  wyosine. Th is  p roduc t  was 

1 

3,5 

3 

i d e n t i c a l  i n  a l l  respec ts  w i t h  5-methyl-~-desmethylwyosine 3 3 %  . 
Compound reac ted  exc lus  v e l y  a t  N-5 a l s o  w i t h  methyl  i od ide ,  

Diazomethane i n  methanol cou ld  n o t  be used as a m e t h y l a t i n g  agent 

because o f  t h e  opening o f  t h e  midazo l ium r i n g  under t h e  r e a c t i o n  cond i -  

:ions, 

The reasons p o s s i b l y  respons ib le  f o r  t he  e x l u s i v e  N - 5  m e t h y l a t i o n  

a r e  p r e s e n t l y  under i n v e s t i g a t i o n .  

EXPEXIYENTAL 

General methods were as g i v e n  p r e v i o u s l y 3 .  T h i n - l a y e r  chromato- 

graphy /TLC/ was conducted on Merck precoated  s i l i c a  g e l  F 

p l a t e s  us ing  the  f o l l o w i n g  so l ven t  systems /measured by volume/ : A ,  

isopropanol-concd.ammonia-water / 7 : l : 2 / ;  B, n -bu tano l -  g l a c i a l  

a c e t i c  ac id -water  /5:3:2/; C,chloform-methanol /4:1/. A l l  evapora t ions  

were c a r r i e d  o u t  i n  vacuo below 49  C .  

Type 60 254 

0 

Mate r i a 1 s . 
4-Desmethylwyosine /2/ was ob ta ined  f rom guanosine 

3 us ing  t h e  m o d i f i e d  

hydrobromide /4 /  was syn thes ized acco rd ing  t o  Drookes e t  a l  

1 -Methyl-4-desmethylwyosine /&/and 5-methyl-4-desmethylwyosine /I/ 
were prepared e a r l i e r  i n  ou r  l a b o r a t o r y .  

procedure o f  Kasai e t  a1’. 7-Denzylguanosine 
1 0  . 

Attempted demethy la t ion  o f  1-methyl-4-desmethylwyosine /3a/ 

An anhydrous suspension o f  & /33.5 mg, 0.1 mmol/ i n  hexamethyl- 

phosphoramide /HMPA, 0.1 mL/ was t r e a t e d  w i t h  2.5 rnmol o f  f r e s h l y  

prepared l i t h i u m  2-methylpropane-2-thiolate i n  HHPA /3.5 mL / .  The 
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METHYLATION OF A MESOIONIC TRICYCLIC NUCLEOSIDE 291 

r e a c t i o n  m i x t u r e  was then heated a t  50° under atmosphere o f  a rgon f o r  

48 h, A f t e r  t h i s  t ime the  ob ta ined  s o l u t i o n  was evaporated t o  an o i l ,  

wh ich  was d i s s o l v e d  i n  e thano l -water  9: l  /2 mL/ and chromatographed on 

a s i l i c a  g e l  column / t i  M e r c k . l . 3 ~ 8  cm/ i n  an e thano l -wa te r  g r a d i e n t ,  

2-mL f r a c t i o n s .  F r a c t i o n s  3-10 con ta ined  1-methyl-!+-desmethylwye base 

/63% y i e l d ,  as determined by q u a n t i t a t i v e  UY-measurment/, i d e n t i c a l  

i n  a l l  respec ts  w i t h  t h e  base ob ta ined  by h y d r o l y s i s  o f  3 i n  1N IiCL: 

h H2°230nm/t; 34,600/,  253/6,600/ and 303 /8,800/; RF 3.GO/B/,O.59/C/. 

F r a c t i o n s  1 1 - 1 4  conta ined t h e  im idazo l  ium r ing-opened n roduc t  / 12% o f  

y i e l d  / and f r a c t i o n s  17-26- t h e  unreac ted  s u b s t r a t e  /14%/. 

254 

”lax 

1-Benzyl-4-desmethylwyosine /3b/ 

Method A. To a suspension o f  4-desmethylwyosine /2, 643  mg.2.3mmol/ 

i n  d r y  dimethyl formamide /10 mL/ a p o r t i o n  o f  benzyl  bromide /433 mg, 

2.4 mrnol/ was added.The r e a c t i o n  m i x t u r e  was s t r i r r e d  a t  room tempera- 

t u r e  f o r  20 h, then evaporated t o  dryness. The r e s i d u a l  y e l l o w  o i l  was 

d i s s o l v e d  i n  e thano l  / 1 0  mL/ and evaporated i n  t h e  presence o f  s i l i c a  

ge l  / loo-200 mesh, ca 1 0  mL/. The g e l  was d r i e d  under vacuum and 

a p p l i e d  on the  t o p  o f  a s i l i c a  ge l  s h o r t  column /4,5 x 7 cm,HF 

Macherey-Nagel/. Products were e l u t e d  w i t h  s o l v e n t  C,  15-mL f r a c t i o n s .  

F r a c t i o n s  11-34 c o n t a i n i n g  t h e  chromatogarphical  l y  pure  main p roduc t  

were pooled and evaporated t o  y i e l d  622 mg /@+%/ o f  t h e  hydrobromide 

o f  ~-benzyl-4-desmethylwyosine as a p a l e - y e l l o w  s o l i d  foam. 

254 

- TLC : RF 0.53/B/ ,  0.16/C/.  

- Anal. Ca lcd . fo r  C20H21N505. H B r . O . 5  H20 /5!)1.34/:C, 47.91; 
H, 4.62; N, 13.76; B r ,  15.93. Found: 47.96; 11, 4.84; N, 13.15; B r ,  16.23 

:AH2’ 232 nm / &  25,200/, 279 /8,800/ ,  306 /7,300/ 

1 H NMR:/(CD3)2S0 rnax /6: 2.23/d,3,CIi3/, 3.72/m,3,4’and 5 ’H / ,  4 . 1 8 / t y  
1 ,3 ’H / ,  4 . 5 4 / t , l  ,2’H/, 5.32/m,3,3’ and 5 ’ O H / ,  5.83/s and d,3,CH2Ph and 

2’OH/, 6.04/d, 1 , l  ’H/,7.24-7. 58/m,5,C6t i5 / ,  7.66/d, 1,7-H/ ,  10.94/s, 1,2-H/. 

I n  t h e  Presence Of D20 s i g n a l s  o f  hyd roxy l  groups and 2-H d isappear .  

A s o l u t i o n  o f  t h e  hydrobromide /210 rng, 0.427 rnmol /  i n  anhydrous 

DMF /5 mL] was 
from 0.7 mmol o f  AgNO and 7 mL o f  0.114 NaOH, then washed w i t h  water,  

acetone and f i n a l l y  w i t h  d r y  DMF/. The r e a c t i o n  m i x t u r e  was s t i r r e d  

a t  room temperature f o r  30 min,  then f i l t e r e d  th rough  C e l i t e  535. 
The f i l t r a t e  was concen t ra ted  t o  a volume o f  ca 2 mL and d i l u t e d  

w i t h  ch lo ro fo rm /2 mL/. Th i s  s o l u t i o n  was a p p l i e d  on a s i l i c a  g e l  

added t o  a suspension of  A920 i n  DMF /5 mL,prepared 

3 
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292 BORYSKI AND GOLANKIEWICZ 

l a y e r  /3 cm,HF25,+ Merck, on a s u c t i o n  funne l ,  & 7 cm/ and e l u t e d  w i t h  

ch lo ro fo rm,  f o l  lowed by chloroform-methanol  4 :  1,  then 1 :  1 ,  100-mL 

f r a c t i o n s .  F r a c t i o n s  5-3 were evaporated t o  y i e l d  147.3 mg /84%/ o f  

3b as a w h i t e  s o l i d .  - 
- TLC: RF0 .73 /A / ,  0 .53 /B/ ,  O . O 6 / C / .  

Anal.Calcd. f o r  C H N 0 H20 /42’3.4?/: C,  55.94; H, 5.40; - 20 21 5 5 ’  

K :AH2’  232 nm /&23,200/ ,  279 / 8,000/ ,  306 / 5,700/. 

N, 16.31. Found: C,  56.27; H, 5.04; N, 16.27. 

._ max 
”C NMK: / ( C D  ) SO/Assignments by comparison w i t h  t h e  spec t ra  o f  

3 9 5  
3 2  

- 3a and r e l a t e d  t r i c y c l i c  nuc leos ides  , 

6 :  14.63 /6-CH3/ ,  51  .20/CH2Ph/, 60.74/C-5’/, 6!3.62/C-3’/, ?3.30/C-2’/ 

36.1 S/C-4 ’ / ,89 .83 /C- i  ’ /, 101.86/c-7/, 103.49/C-qa/, 128.14,128.4@, 128.73 

/ C6H5/, 135 .13 /C-2 / ,  135.99/C-6/, 146.29/C-3a/, 148.90/C-4a/,149.77 

/c-9/. 
Method B. To a suspension o f  7-benzylguanosine hydrobromide / 5, 

440 mg, 0.986 mmol/ i n  d r y  DMF /10 mL/  were added: w e l l  powdered 

potassium carbonate /147.2 mg, 1.065 mmol/ and bromoacetone / 145.2 mg, 

1.065 mmol/. The ob ta ined  suspension was s t i r r e d  a t  room tempera ture  

t i l l  TLC i n  so l ven t  C showed a completed convers ion  t o  2 hydrobromide 

/2h/. The r e a c t i o n  m i x t u r e  was then f i l t e r e d  th rough C e l i t e  and 

evaporated t o  a volume o f  ca 2 mL. Th is  was added t o  a suspension o f  

Ag20 /1,5 mmol, prepared l i k e  i n  method A/ ,  The r e a c t i o n  was c a r r i e d  

o u t  and t h e  produc t  was p u r i f i e d  as i n  method A, y i e l d i n g  253 mg o f  

c 3b / t o t a l  y i e l d  A+& 65%/. The p roduc t  was i d e n t i c a l  i n  a l l  respec ts  

w i t h  t h a t  ob ta ined  i n  method A. 

A l k a l i n e  h y d r o l y s i s  o f  1-benzyl-4-desmethylwyosine /3b/ 

An u l t r a v i o l e t  spectrum o f  2 /1.2 A232 /  i n  0 .1M Tris-HCL,pli 19.9, 

23OC, was recorded a t  5-min t ime i n t e r v a l s .  The increase o f  absorbance 

a t  236 nm corresponded t o  t h e  im idazo le  r ing-opened p roduc t ,  ti 0 
1 mzx 

236,278 nm, R F 0 . 3 A  i n  s o l v e n t  C ,  h a l f - t i m e  o f  h y d r o l y s i s  t 1 / 2 3 0  min .  

l-Benzyl-5-methyl-!+-desmethylwyosine methy l  s u l f a t e  /j/ 

A sample o f  t h e  mesoionic comFound 2 /116 mg, 0.283 m m o l /  was 

t r e a t e d  w i t h  d imethy l  s u i r a t e  i 4 6 . 5  mg, 9.368 niniol/ i n  anhydrous DtiF 

/5 mL/. The r e a c t i o n  f l a s k  was main ta ined a t  room temperature a t  

darkness. A f t e r  19 h a nex t  p o r t i o n  /0.368 mmol/ o f  m e t h y l a t i n g  agent 

was added and r e a c t i o n  was cont inued f o r  t h e  n e x t  day. Then t h e  r e a c t i o n  
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METHYLATION OF A MESOIONIC TRICYCLIC NUCLEOSIDE 293 

s o l u t i o n  was evaporated to  a brown o i1 ,wh ich  was chromatographed on  

a s i l i c a  g e l  s h o r t  column /HF25,+ Merck ,2.5 x 1 0  cm/ i n  methylene 

c h l o r i d e - e t h a n o l  4:1,15-mL f r a c t i o n s .  F r a c t i o n s  c o n t a i n i n g  t h e  produc t  

/5-21/ were pooled and evaporated t o  a c o l o u r l e s s  s o l i d .  T h i s  was d i s -  

so l ved  i n  e thano l  / 1  mL/ and p r e c i p i t a t e d  i n  e t h y l  e t h e r  /50 mL/, 
then  f i l t e r e d  o f f ,  washed w i t h  e t h e r  and n-hexane, and d r i e d  under 

d im in i shed  pressure  over  P205 t o  g i v e ,  124.8 mg /82%/ o f  - 5 as a w h i t e  

powder. 

- TLC:RF 0.72/A/, 0.49/0/, 0.24/C/. 

_I Anal.Calcd.for C21H24N505. CH3S04. 0.5 H20 /546.56/: C, 48.35; 
H, 5.16; N, 12.81; S ,  5.87. Found: C, 48.16; H, 5.21; N, 12.49; S,6.02. 

UV:  H 0 - hmZx 232 nm / E  26,500/, 281 /9,400/, 308 /7,600/. 
.- 
”C NMR: /(CD ) SO/. Assignments by comparison w i t h  t h e  spec t ra  

o f  r e l a t e d  t r i c y c l  i c  r ~ u c l e o s i d e s ~ ’ ~  and SFORD technique. 6:  ?.4O/6-Cli3/, 

73.70 /C-2’/, 85.84 / C - 4 ’ / ,  90.02 /C-l’,’, 103.53 / C - 7 / ,  105.88 /C-ga/, 

128.14, 128.60, 128.73 / C  H /, 134.21 /C-G/ ,  133.13 /C-3/, 145.31  
/C-3a/, 146.6’3 /C-4a/, 147.27 /C-9/. 

3 2  

23.92 /N-CH3/, 51.83 /CH2Ph/, 52.74 /CH S3 /, 60.25 /C-5’/,69.13 / C - 3 ’ /  
3 4  

6 5  

’ H  NMR: / (CD3I2S0/6 : 2.37/d,3,6-CH3/, 3.67/s,b,N-CH ,CH SO /, 
3 3 4  

3.92-4.36/m,4,3’,4’ and 5’H/ ,  4.64/t,1,2’t i / ,  5.13/t,1,5’0li/, 5 . 3 4 / t , l ,  
3’OH/, 5.79/s,2,CH2Ph/, 5.85/d, 1,2’OH/, 6.04/d, 1 , l  ’H/ ,  7.33-7.53/m,5, 
C6H5/,  7.67/d, 1,7-H/, 9.03/s, 1,2-H/. 

A c i d i c  h y d r o l y s i s  o f  5. 
A sample o f  - 5 /2!+.4 mg, O.O’t!, mmol / was d i s s o l v e d  i n  methanol 

l-Benzyl-5-methyl-4-desmethylwye /6/ 

/0.2 mL/ and t r e a t e d  w i t h  0.14 HCL /1.0 mL/ a t  70’ f o r  20 h. Then, t h e  

r e a c t i o n  m i x t u r e  was coo led  down t o  room temperature,  n e u t r a l i z e d  w i t h  

0.01N NaOH, d i l u t e d  w i t h  water  /10 mL/, and e x t r a c t e d  w i t h  e t h y l  a c e t a t e  

/two p o r t i o n s ,  1 0  mL each/. The o rgan ic  l a y e r  was d r i e d  over  Na SO 

and evaporated to  an o i l .  The c rude p roduc t  was c r y s t a l l i z e d  from etha-  

n o l ,  y i e l d i n g  11.2 mg /87%/ o f  1-benzyl-5-methyl-desmethylwye base 

/k/ as c o l o u r l e s s  c r y s t a l s .  

2 4, 

- TLC: XF0.64/3/, 0.74/C/. 

UV: H 0 

’ H NMR: / CUCL3/ 5 : 2.27/d ,3,6-CH3/ ,  3.59/s ,3,N-CH3/,5.54/s ,2,Cti2Ph/ 

235 nm /& 35.200/, 261 /7.233/, 308 8.900/. 

7.19-7.35/m,6,C H and 7-H/ ,  7.76/s,1,2-H/, 6 5  
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C a t a l y t i c  hydrogen01 ys i s o f  5, 5-Methyl -4-desmethy lwyos i ne /7/  

The methy la ted  produc t  2 /54 mg. 0.1 mmol / was d i s s o l v e d  i n  3 mL 

o f  80% ac;.ethanol and hydrogenated under atmospher ic p ressure  over  

pa l l ad ium o x i d e  /10 mg/ for  18h0 A f t e r  evapora t i on  o f  t h e  s o l v e n t  t he  

debenzylated nuc leos ide  was c r y s t a l l i z e d  f rom methanol t o  y i e l d  

31.2 mg /93%/ o f  c o l o u r l e s s  c r y s t a l s ,  The p roduc t  was i d e n t i c a l  i n  a l l  

respec ts  w i t h  a sample o f  5-methyl-4-desmethylwyosine ob ta ined  by 

d i r e c t  m e t h y l a t i o n  o f  1. . /TLC i n  t h r e e  s o l v e n t  systems, UV,  ' H  N 1 l R . l  3 
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