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NUCLEOSIDES & NUCLEOTLDES, 5 ( 5 ) ,  529-537 (1986)  

NUCLEOSIDES, 111' 

SYNTHESIS AND FROPERTIES OF 2-TRIFLUOR~!FTHYL-NAPHTHIMIDAZOLE- 

RIBONUCLEOS IDE 

Abdullah Hi jazi* 

* Dept. of Chemistry, King Saud University, 

Riyadh, Saudi Arabia. 

Abstract. The fusion reaction between 2-trifluoromethyl- 

-naphth [ 2,3-d ] imidmle (1) and l-O-acetyl-2,3,5-tri-O- 

benzoyl-0-ribofuranose (2) - leads to 2',3',5'-tri-O-benzoyl-l- 

6-D-ribofuranosylnaphth [ 2,3-d 3 imidazole (3).  Debenmylation 
of (3) gives the corresponding nucleoside 1-6-D-ribofuranosyl 
-2-trif luoromethylnaphth [ 2,341 imidamle (4). Structural 

proofs are based on elementary analysis, W-and lH-IWR 

spectra. 

Considerable interest has been evinced in =cent years 

in studying the effect of altering the heterocyclic miety 

of a biologically active nucleoside. Antibacterial as well 

as antiviral3 properties of some 2-trifluormethylbenzirnid- 

azole-derivatives have been described. These derivatives are 
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530 H I J A Z I  

known as i n h i b i t o r s  of p h o t o s y n t h e t i c  p r o c e s s e s 4 ;  scxne of 

them also e x h i b i t  apprec iab le  h e r b i c i d a l  and i n s e c t i c i d a l  

a c t i v i t i e s  . I t  was, t h e r e f o r e ,  of i n t e r e s t  to s t u d y  t h e  

r i b o s y l a t i o n  of the 2- t r i f  luorornethyl-lin-naphth [ 2,3-d 3- 
imidazole system. The present  s tudy  is, i n  f a c t ,  an extension 
of our  former i n v e s t i g a t i o n s  with lin-naphth[ 2,3-d Iimidazole 6 . 

5 

Such compounds have a potential b i o l o g i c a l  s i g n i f i c a n c e  , 

due to the  f a c t  t h a t  t h e  lin-naphthimidazole4obalamine 

a n a l o g 7  h a s  been  i s o l a t e d  as a minor vitamin BI2 component. 

The s t a r t i n g  material 2 - t r i f  l u o r o m e t h y l n a p h t h [  2,3-d] 

imidazole (L) w a s  obtained from 2,3-diaminonaphthalene 

and t r i f l u o r o a c e t i c  acid by a known procedure . 8 

The first attempt to achieve r i b o s y l a t i o n  of (i), 

u s i n g  t h e  m o d i f i e d  f u s i o n  method,  d e v e l o p e d  i n  t h e  

b e n z i m i d a z o l e  series' , was a f a i l u r e  a n d  t h e  e x p e c t e d  

n u c l e o s i d e  was n o t  formed.  A s e c o n d  attempt c a r r i e d  

o u t  using t r i m e t h y l s i l y l  t r i f  late , a new c a t a l y s t  descr ibed 

by Vorbruggen et al1O, also f a i l e d .  

Af te r  the  f a i l i n g  of the two previous a t tempts ,  we 

decided to examine t h e  f u s i o n  of (1) with (2) a t  18OoC 

under =duced pressure.  This  proved to be s u c c e s s f u l  and gave 

1-(2,3,5-triU~nzoy1)-B-D-ribofuranosy1-2-(trif luoromethyl)-  

n a p h t h [ 2 , 3 4 ] l n d i d a z o l e  (2) i n  63% y i e l d .  Debenzoylation to 

t h e  f r e e  r i b o s i d e  (4)  - was per formed by Zemplen's rnethod , 11 

using the pure anmr. 
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2-TRIFLUOROMETHYL-NAPHTHIMIDAZOLE RIBONUCLEOSIDE 531 

1 - 

H L 

3 - 

+ 

S,o 03, 

3 
L - BzoH2cd 

3 0 *03 z .z 

The empirical  formulas of the  newly synthesized compounds 

were determined by elementary analyses  and the  s t r u c t u r a l  

assignments could be derived unambiguously from UV and 'H-NMR 

spectra. 
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5 3 2  HIJAZI 

Table 1. UV-Absorption Spectra of 2-Trifluoromethylnaphthimidazole 
Derivatives i n  h W H .  

Amax (W 

[302] 317 335 349 

221 236 274 281 [306] 

316 338, [352] 

219 239, [286][306]317 

337.5 13521 

2-Trif luoromethylnaphth 
\2,3-d ]-Fmidazole 

unsubstituted (1) 
1-(2,3,5-Tri-O-&nzoyl 

B-D-ribofuranosyl)-(~) 

1-8-JJ-Ribofuranosyl(4) 

log 6 

[3.63] 3.86 3.71 3.5 

14.771 4.87 3.60 3.60 

[3.78] 3.95 3.71 [3.59] 

4.61 4.77 [3.4O] [3.80] 

3.96 3.78 13.fi31 

1'-H(1) 2'-H 3'-H 4'-H 5'-H 

Aromatic Protons 

J 1 ' . 2 Y w  (1) (1) (1) (2) 

- 1 8.3bs(2) 8.03 dd(2) 

7.49 dd(2) 

* 
- 3 7.30-8.12 m (21) 6.6 d 6.3pt 6.15dd 4.8dd 4.97111 

7.94 

- 4 8.838(1) 8.49(1) 5.91d 4.7% 4.26111 4.07d 3.83m 

8.ORdd(2)7.5&1(2) 7.63 
L 

Table 2. 'H-NMK Spectra of Naphth [ 2,3-d limidazole Derivatives in 
* 

D6-DMS0 and CX13 

2'4H 3'4H 5'4H 

(1) (1) (1) 

5.47pt 5.47pt 5.29d 
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2-TRIFLUOROMETHYL-NAPHTHIMIDAZOLE RIBONUCLEOSIDE 533  

The c o n f i g u r a t i o n  of t h e  g l y c o s i d i c  l i n k a g e s  can  

1 be a s s i g n e d  r e a d i l y  f r o m  t h e  H-NMR spectra taken  
i n  CDC13 and D6-DMSOJ respec t ive ly  (TAB. 2). As expected 12 

t h e  d i r e c t  f u s i o n  r e a c t i o n  method r e s u l t e d  e x c l u s i v e l y  

i n  the  formation of 8-anomer as indicated by an up f i e ld  

chemica l  s h i f t  of 1 ' - H .  However, t h i s  is d i f f e r e n t  from the 

chemica l  s h i f t  observed  i n  t h e  lower f i e l d  which was 

recogn ized  fo r  a-anomer of similar system6. Again t h i s  r e s u l t  

is i n  agreement with earlier repor t  f o r  8-anomer on very 

s imilar  system" and o the r  r ibofuranosides  l3-I7] t h a t  i n  an 

anomeric pair the  chemical s h i f t  of the anomeric proton 1 ' - H  

of t he  a-D-riboside appears at lower f i e l d  compared to t h a t  of 

the  corresponding %form. I t  is furthennore noticed t h a t  t he re  

is i n  almost a l l  cases a very d i s t i n c t  separation and coupling 

of the sugar protons proving t h e  assigned configurat ion 

conclusively.  A comprehensive study is cu r ren t ly  underway to 

d e t e r m i n e  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  of t h e  newly 

synthesized compound. I n i t i a l  r e s u l t s  from t h i s  study are very 

encouraging and a separa te  report is intended upon its 

completion. 

Experimental 

UV s p e c t r a  were reco rded  o n  a Carey Record ing  

Spectrophotometer , Model 118, from Appl. Physics Corp. 'H-NMR 

spec t r a  were obtained from Brucker WM 250. Thin l a y e r  

chromatography was performed on silica ge l  s h e e t s  F1550 LS 
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5 3 4  HIJAZI 

254 of S c h l e i c h e r  & S c h u l l ,  preparative t h i c k  l a y e r  

chromatography on g l a s s  plates 40 x 20 cm coated wi th  

a 0.2 c m  l a y e r  of s i l i c a  g e l  PF254 of Merck/Darmstadt and 

colum chromatography on ’ hkrck silica gel 6 0 ( p a r t i c l e  size 

0.063-0.2 m). Drying of t h e  substances was achieved in a 

v a c u u m  d e s i c c a t o r  or i n  a Buchi-TOgo d r y i n g  oven under  

v a c u u m  a t  room t e m p .  and s l i g h t l y  e l e v a t e d  t e m p .  

r e s p e c t i v e l y .  M e l t i n g  p o i n t s  are d e t e r m i n e d  i n  a T o t t o l i  

appa ra tus  and are uncorrected.  

2 -Tr i f luo romethy lnaph th [2 ,3 -d ] imidazo le  (L). 2,3- 

Diaminonaphthalene (1.58 g ,  0.01 ml)  m s  r e f luxed  with 10 ml. 

of  t r i f l u o r o a c e t i c  a c i d ,  r e s u l t i n g  i n  t h e  formation of 

a brownish p r e c i p i t a t e .  ’his p r e c i p i t a t e  was f i l t e r e d  and 

washed throughly with water before it m s  suspended a g a i n  

i n  Hater, and heated u n t i l  b o i l i n g .  Ethanol was then added 

g radua l ly  u n t i l  t h e  suspension was converted to a clear 

s o l u t i o n .  Active cha rcoa l  was then added to t h e  b o i l i n g  

s o l u t i o n  and t h e  entire c o n t e n t s  wre kept at b o i l i n g  temp. 

for 10 min. “he s o l u t i o n  was then f i l t e r e d  and m l e d  to 

g i v e  colourless c r y s t a l s  (2.1 8 ,  89%) of m.p. 27OoC. 

L i t .  m.p. 2730~. 

Anal. Calc. for C12H7N2F3 (236.2): C1 61.2; H, 2.99; N, 

11.86 Found: C, 60.67; H,  2.93; N,11,81. 
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2-TRIFLUOROMETHYL-NAPHTHIMIDAZOLE RIBONUCLEOSIDE 535 

1-( 2 , 3 ,  ~ T r i - ~ b e n z o y l - B - D - ) - 2 - t r i f  luoromethylnaphth 

i 2,3-diimidazole (3) .  

A f i n e l y  ground mixture (0.95 g 0.004 m1) of 2-trif lu- 

orornethylnaphth [ 2,3-d ] imidazole and (2.4 g , 0.0047 ml ) of 

1-0acety1-2,3,5-tri-O-benzoy1-8-D-ribofuranose (2) was 

heated for two hours a t '  180-185O under reduced pressure 

(20 mn Hg, water pump). The mixture was then taken i n  50 m l  

methanol and refluxed fo r  4 hr and f i l t e r e d .  The separa t ion  

i n t o  the pure component (3)  w a s  achieved by prepara t ive  

s i l i c a  g e l  chromatography of 0.13 g from r e s i d u e  on 

a 40 x 20 x 0 .2  c m  p l a t e  and development i n  1 ,2 -  

d i c h l o r o e t h a n e / e t h y l  acetate ( 2 5 / 1 )  t h r e e  times. The 

lower part w a s  c u t  out and e lu ted  by chloroform to y i e l d ,  on 

evaporation, a co lour less  foam whirh was c r y s t a l l i z e d  from 

ethanol to a v e  the pure 6-anomr (0.082 g ,  63%) of m.p. 211OC. 

A n a l .  Ca lc .  f o r  C38H27N207F3 (680 .59) :  C 67 .05 ;  

i I ,  3.99; N ,  4.11 Found C, 66.86; H,3,81; N,4,07. 

l - 8 - D - R i b o f u r a n o s y l - 2 - t r i f l u o r o m e t h y l n a p h t h ~ 2 , 3 - d ~  

imidazole (4) .  Compound (2) (0.0 82 g ,  0.00012 ml)  was added 

t o  mthano l i c  sodium mthoxide  so lu t ion  (40 ng sodium i n  

100 m l  of absol. mthano l )  and then s t i r r e d  f o r  4 h at r o o m  

temp. After addi t ion  of water (15 m l )  the  so lu t ion  was 

neut ra l ized  with acetic ac id  and evaporated to dryness. The 

res idue  was coevaporated three times with water (10 ml), 

twice with methanol (20 m l )  and then w a s  c r y s t a l l i z e d  
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536 HIJAZI 

from water (10 m l )  to give a colourless product (O.O38g, 84%) 

of m.p. 188-9O. 

Anal. Calc.. for C H N, F 0 (370.41): C,  55.12; H,  4.08 17 15 2 3 4 

N, 7.59. Found: C, 55.38; H ,  4.16; N ,  7.28. 
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