
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Studies on the Chemical Synthesis of Potential Antimetabolites. 32.1

Synthesis of β-D-Pentofuranosyldeazaadenines as Candidate Inhibitors for
S-Adenosylhomocysteinases and Methyltransferases
Tomokazu Sugawaraa; Toyoaki Ishikuraa; Tokuo Itoha; Yoshihisa Mizunoa

a Faculty of Pharmaceutical Sciences, Hokkaido University, Sapporo, Japan

To cite this Article Sugawara, Tomokazu , Ishikura, Toyoaki , Itoh, Tokuo and Mizuno, Yoshihisa(1982) 'Studies on the
Chemical Synthesis of Potential Antimetabolites. 32.1 Synthesis of β-D-Pentofuranosyldeazaadenines as Candidate
Inhibitors for S-Adenosylhomocysteinases and Methyltransferases', Nucleosides, Nucleotides and Nucleic Acids, 1: 3, 239
— 251
To link to this Article: DOI: 10.1080/07328318208078838
URL: http://dx.doi.org/10.1080/07328318208078838

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328318208078838
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 1(3), 239-251 (1982) 

STUDIES ON THE CHEMICAL SYNTHESIS OF POTENTIAL ANTIMETABOLITES. 32. 

SYNTHESIS OF B-D_-PENTOFURANOSYLDEAZAADENINES - AS CANDIDATE INHIBITORS FOR 

I S-ADENOSYLHOMOCYSTEINASES AND METHYLTRANSFERASES 

* 
Tomokazu Sugawara, Toyoaki I sh i ku ra ,  Tokuo I t o h ,  and Yosh ih isa  Mizuno 

F a c u l t y  o f  Pharmaceutical Sciences , Hokkaido U n i v e r s i t y ,  
Sapporo 060 , Japan 

A b s t r a c t  9-B-P-Arabi n o f  u ranosy l  deazaadeni nes [ 1 -deaza-araA (4a) and 3- 
deaza-araA 
and -3-deazapurine (f&) , r e s p e c t i v e l y .  Synthes is  o f  2'-deoxy-l-deaza- 
adenosine ( 5 a )  from l-deazaadenosine ( 6 c )  i s  a l s o  descr ibed.  

were prepared f rom 6-ch lo ro-B-p- r i  b o f u r a n o s y l - l -  (6a) 

- S-Adenosylhomocysteine (SAH), which i s  one o f  t h e  produc ts  of b i o -  
l o g i c a l  m e t h y l a t i o n  ca ta l yzed  by 2-adenosyl -L-methionine - (SAM)-dependent 
methy l t rans ferases ,  i s  an e x t r a o r d i n a r i l y  p o t e n t  i n h i b i t o r  a g a i n s t  

t h e  enzymes. I n  a d d i t i o n ,  SAH i s  r e v e r s i b l y  syn thes i zed  by  2-adenosyl- 
homocys t e i  nase (SAHase , EC 3.3.1 . 1 ) . The remarkable SAHase-catalyzed 
h y d r o l y s i s  can be  observed o n l y  when adenosine, one o f  t he  h y d r o l y s i s  
products,  i s  removable f rom the  system, f o r  example, i n  t h e  presence of 
adenosine deaminase, kinase, o r  phosphorylase. These p r o p e r t i e s  of SAH 
and SAHase i n d i c a t e  t h a t  SAH may be  a c r u c i a l  endogeneous r e g u l a t o r  of 
b i 01 o g i  ca 1 me thy1  a ti on. 

as a p o t e n t  i n h i b i t o r  o f  t h e  SAHase.' The nuc leos ide  has been shown t o  
possess i n h i b i t o r y  a c t i v i t y  a g a i n s t  herpes s imp lex  t y p e  1 and some on- 
cogenic v i ruses .  

2 

3-Deazaadenosine (1) was found t o  be  an e x c e l l e n t  s u b s t r a t e  as w e l l  

4 
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240 SUGAWARA ET AL. 

I n  p rev ious  communications, we have desc r ibed  t h e  syn thes i s  o f  

deazaadenosines (1 and & ) and 2'-deoxy-3-deazaadenosine (2) ,7 which  

have i n h i b i t o r y  a c t i v i t i e s  a g a i n s t  SAHase.* These f i nd ings ,  coupled 

w i t h  t h e  f a c t  t h a t  some nuc leos ides  i n c l u d i n g  arab ino furanosy laden ine  
(araA, - 2)  and 2'-deoxyadenosine (3) a c t  as i r r e v e r s i b l e  i n h i b i t o r s  o f  
t h e  SAHase-catalyzed r e a c t i o n  prompted us t o  p repare  some a d d i t i o n a l  

d e r i v a t i v e s  o f  deazapur i  ne nuc l  eos i  des . 
I n  t h i s  paper we desc r ibe  new and e f f i c i e n t  syntheses o f  9-B-Q- 

arabinofuranosyldeazaadenines [l -deaza-araA (4a) and 3-deaza-araA (&)I 
and 2'-deoxy-l-deazaadenosine (2). 

I n  most syntheses of 8-B-pentofuranosylpurines, condensat ion o f  a 
s u i t a b l y  p ro tec ted  he te rocyc le  w i t h  a blocked 1-acyloxy- o r  l -ha logeno-  

sugar c o n s t i t u t e s  t h e  method o f  cho ice .  However, i n  t h e  case o f  t h e  
p r e p a r a t i o n  o f  6-a-arabinofuranosides - and 2'-deoxy-B-D-ribofuranosides - 
t h i s  approach o c c a s i o n a l l y  f a i l s  t o  g i v e  s a t i s f a c t o r y  r e s u l t s ,  owing 
t o  the  fo rma t ion  o f  t h e  a-anomer o r  an anomeric m i x t u r e  o f  p roduc ts .  We 

u t i l i z e d  some r e c e n t  advances i n  t h e  t r a n s f o r m a t i o n  o f  r i b o f u r a n o s i d e s  t o  

arabinofuranosides" and 2'-deoxyribof~ranosides'~ f o r  t h e  p r e p a r a t i o n  o f  
t h e  t i t l e  compounds (5, 9, and !%), because t h e  syn thes i s  o f  6 -ch lo ro-  
1- and 3-deazapurine r i bo fu ranos ides  as w e l l  as deazaadenosines has been 
a1 ready developed by us and o the rs .  

5 6 

9 

5,6,12 
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SYNTHESIS OF POTENTIAL ANTIMETABOLITES. 32 241 

Synthesis of B-D-Arabinofuranosyldeazaadenines (4a and 4b) 

A procedure developed by Fukukawa et a1 was successfully applied 
- - - - 

to the preparation o f  @ and &. Thus, 3',5'-Q-silylated ribonucleoside 
(a or a), prepared from 6-chlorodeazapurine ribofuranoside (6a or 6b) 
and 1,3-dichloro-l,1 ,3,3-tetraisopropy1disi10xane!3 was converted into 
the corresponding trifluoromethanesulfonyl derivative ( - 8a or - 8 b ) .  Pmr 
signals due to H-2' of both 8a and & appeared at much lower field com- 
pared with those of the corresponding 2'3- unprotected nucleosides. 
Nucleophilic displacement of the triflyloxy group with sodium acetate in 
hexamethylphosphoramide (HMPA) gave rise to 2I-Q-acetyl -arabinofurano- 

- -  

8a ,8b -- 7a, 76 -- 6a,6b -- 

i Pr2S i 

-- 10a,10b -- 1 la,l lb 9a,9b -- 

sides ( s a n d  9b) in 84 and 87 % yields, respectively. Treatment of a 
or & with methanolic ammonia or triethylamine followed by tetrabutyl- 
ammonium fluoride afforded ~-Q-arabinofuranosyl-6-chlorodeazapurine - 
(m or m). Deaza-araA (g or 4b) was obtained by treatment of __ lla or 
- llb with hydrazine hydrate followed by Raney nickel reductionJ2' In the 
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242 SUGAWARA ET AL. 

pmr spectra s igna ls  due t o  the anomeric proton of t he  r e s u l t i n g  nucleo- 
s ides ( l l a ,  - llJ, &, and 4b) appeared a t  lower f i e l d  by g. 0.4 ppm com- 
pared w i t h  t h a t  o f  the corresponding r ibofuranosides (see TABLE 1)  , 
showing t h a t  the formers are des i red  B-D-arabi nofuranosides. These facts  
are I n  keeping w i t h  the empir ica l  ru le15which s ta tes  t h a t  H-1' resonates 

a t  lower f i e l d  when t h e  1 ' ,2 ' -subst i tuents  are cis than they are t rans.  
Overa l l  y i e l d s  o f  g and @were about 35 and 18 %, r espec t i ve l y .  

15 repor ted the  synthesis o f  the same nucleoside by a condensation method. 
Physical  p roper t i es  i n c l u d i n g  spec t ra l  data o f  4b were v i r t u a l l y  i d e n t i -  
ca l  w i t h  the repor ted values. 

A f te r  t h e  complet ion o f  the p repara t i on  o f  &, Montgomery e t  a l .  

Synthesis o f  2'-Deoxy-l-deazaadenosine (5a) 
- 

3' ,5 ' -O-Si ly lated l-deazaadenosine (&), prepared from l-deazaaden- 
5- osine (&) and 1,3-dichloro-l,1,3,3-tetraisopropyldisiloxane, was con- 

7c: R = H - 6c - 
- 12: R = COC6H5 : 

verted i n t o  2' -0--phenoxythiocarbonyl d e r i v a t i v e  (l2), which was reduced 
w i t h  t r i b u t y l t i n  hyd r ide  t o  a f f o r d  a 2'-deoxynucleoside (13) ! O * l l  

Treatment of 13 w i t h  tetrabutylammonium f l u o r i d e  gave r i s e  t o  
31.8 % y i e l d ,  based on &. 

i n  

B io log i ca l  Eva1 u a t i  on 

the ye l l ow  l u p i n  SAHase and were found t o  i n h i b i t  t he  SAHase i r r e v e r s -  
Compounds 4a-, c, a, and kc. were tes ted  f o r  t h e i r  e f f e c t s  on 
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244 SUGAWARA ET AL. 

ibly.8a These compounds as  well as  other  deazapurine nucleosides a l so  
possess inhibi tory a c t i v i t i e s  aga ins t  bovine SAHase.8b Deta i l s  of the  
r e su l t s  will be the subjec t  of a forthcoming paper. 

EXPERIMENTAL 

Me1 t ing  points were determinied on a Yamato melting p o i n t  apparatus,  
Type MP-1, and a re  uncorrected. Ul t rav io le t  absorption spec t ra  were 
taken on a Hitachi Recording Spectrophotometer 323. Proton magnetic res- 
onance spectra  were recorded on a JEOL FX-200 Spectrometer. Mass spec t ra  
as  well as  high resolut ion mass spec t ra  were taken on a JMS D-300 JEOL 
Mass Spectrometer. Circular  dichroism spec t ra  were taken on a JASCO 5-40 
Spec tropol a r i  meter. 

6-Chloro-9- (3,5-0-tetrai sopropyl d i s i  1 oxanyl -6-D-ri bofuranosyl ) -9H-1- 

deazapuri ne (7a)  

1.0 g ,  3.5 mnol) i n  pyridine (10 mL)  was added 1,3-dichloro-1,1,3,3- 
tetraisopropyldisiloxane (TIPDSC12, 1.19 g ,  3 .8  mmol) and the  mixture 
was s t i r r e d  a t  room temperature f o r  3 h .  Water (30 mL)  was added t o  the  
solut ion and the mixture was extracted w i t h  t h ree  50-mL portions o f  chloro- 
form, Concentration o f  the dr ied (Na2S04) so lu t ion  gave a syrup, which 
was purified over a s i l i ca -ge l  column (41.4 cm x 41 cm). Evaporation of 
the  chloroform f rac t ion  containing desired product gave 7a (1.66 g ,  
89.8 %) as  a white foam. MS: m/e 528/530 ( M  t l ) ,  527/529 (M'), 485/487 
( M  t 1 - iPr), 484/486 (M - iPr). Pmr i n  chloroform-d: 6 8.24 (s ,  lH, 

- - --- - - 

To a solut ion of 6-ch1oro-9-6-~-ribofuranosyl-9~-1-deazapurine - (a, 

H-8), 8.23 ( d ,  l H ,  H-2, J l a 2 =  5.4 H z ) ,  7.30 (d ,  l H ,  H-1, J l Y 2 =  5.4 Hz), 

6.09 (d, lH, H - I ' ,  J1 , ,21= 1.0 H z ) ,  5.04 (dd, lH, H-3') ,  4.59 (dd ,  l H ,  
H-2'), 4.0 'L 4.2 ( m ,  3H, H-4' and H-5') ,  1.0 % 1.2 ( m a  28H, iPr). 

6-Chloro-9- (3,5-0-tetraisopropyldisi loxanyl-@-D-ribofuranosy1)-9H-3- 
- - - ---- - 

deazapuri ne (7b) 

6-Chloro-9-B-R-ri bofuranosyl-9~-3-deazapurine (s, 1.97 g ,  6.9 
mmol) was converted tQ a 3' ,5 '-c-protected der iva t ive  (a) w i t h '  TIPDSC12 
(2.27 g, 7.2 mmol) by a procedure s imi la r  t o  t h a t  used t o  prepare z. 7b 
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SYNTHESIS OF POTENTIAL ANTIMETABOLITES. 32 245 

(2.90 g, 79.6 %)  was ob ta ined  as a c o l o r l e s s  foam. MS: m/e 528/530 (M + 
l), 527/529 (M'), 485/487 (M + 1 - i P r ) ,  484/486 (M - i P r ) ,  154/156 (B + 
2H). Pmr i n  chloroform-d: 6 8.25 ( s ,  l H ,  H-8), 8.23 (d, l H ,  H-2, J2,3= 

Hz), 4.56 (q, l H ,  H-3'),  4.05 % 4.25 ( m ,  4H, H-2', H-4', and H-5 ' ) ,  1.0 'L 

1.2 ( m ,  28H, i P r ) .  

7.67; C1, 9.70. Found: C, 50.56; H, 7.14; N, 7.55, C1, 9.43. 

3 '  , 5'  -0-Tetra isopropyld i  s i  1 oxanyl -1 -deazaadenosine (7c) 

5.6 Hz),  7.46 (d, l H ,  H-3, J2,3= 5.6 Hz) ,  5.95 (d, l H ,  H - l ' ,  J11,21' 1.4 

- Anal. Calcd. f o r  C23H3805N3C1Si2.1/6CHC13 : C, 50.77; H, 7.02; N, 

- - 
1-Deazaadenosine (&, 500 mg, 1.88 mmol) was t r e a t e d  w i t h  TIPDSC12 

(0.65 g, 2.07 mmol) under t h e  same cond i t i ons  used t o  prepare & t o  g i v e  
- 7c (888 mg, 93 %)  as a w h i t e  foam. MS: m/e 508 (M'), 465 (M - i P r ) ,  163 
(B + 30), 135 (B + 2H). P m r  i n  chloroform-d: 6 7.98 ( s ,  l H ,  H-8), 7.97 

(d, 1H, H-2, J1,2= 5.4 Hz), 6.43 (d, l H ,  H-1, JlS2= 5.4 Hz), 6.03 (d, 1H, 
H-1'9 J11,21= 1.5 Hz), 5.10 (dd, l H ,  H-3'),  4.85 (s, 2H, NH2), 4.58 (dd, 
l H ,  H-2'),  4.13 (m, 3H, H-4' and H-5') ,  1.0 % 1.2 (m, 28H, i P r ) .  

6-Chloro-9- (3,5-O-tetrai  sopropyl  d i  s i  1 oxanyl-2-0- tri f l  uoromethanesul f o n y l -  

6-D-ri  bofuranosyl)-9H-l  -deazapuri ne (8a) 
- - 

- - - 
To a m i x t u r e  o f  fi (1.55 g, 2.94 mmol), N,N-dimethylaminopyridine 

(39.5 mg), and t r i e t h y l a m i n e  (0.45 mL) i n  methylene c h l o r i d e  (14  mL) was 
added trifluoromethanesulfonyl c h l o r i d e  (0.35 mL, 3.29 mmol) under i c e  

coo l i ng .  The m i x t u r e  was s t i r r e d  a t  room temperature f o r  1 h, poured 
on to  ice-water(ca.  - 20g), and e x t r a c t e d  w i t h  t h r e e  100-mL p o r t i o n s  of  
chloroform. Concentrat ion o f  the d r i e d  (Na2S04) o rgan ic  l a y e r  gave a 
syrup, which was chromatographed over a s i l i c a - g e l  column ($1.4 cm x 
42 cm) w i t h  ch loroform as t h e  e l u e n t  t o  g i v e  1.64 g(84.4 %)  o f  & a s  a 
c o l o r l e s s  syrup. MS: mle 617/619 (M + 1 - i P r ) ,  616/618 (M - i P r ) ,  

484/486 (M + 1 - i P r  - CF3S02). Pmr i n  chloroform-d: 6 8.27 ( s ,  l H ,  
H-8), 8.22 (d, l H ,  H-2, J1,2= 5.4 Hz), 7.34 (d, l H ,  H-1, J1,*= 5.4 Hz) ,  

6.22 ( s ,  1H, H - I ' ) ,  5.79 ( d ,  1H, H-2') ,  5.23 (d, 1H, H-3') ,  4.0 % 4.3 
( m ,  3H, H-4' and H-5'),  1.0 % 1.2 ( m ,  28H, i P r ) .  

6-Chl oro-9- (3,5-O-tetraisopropyldi  s i  1 oxany l -2 -0 - t r i  f 1 uoromethanesulf ony l -  - - 
6-D-ri bofuranosyl)-9H-3-deazapurine (8b) - - - - 

Compound - 7b (6.81 g, 12.9 mmol) was t r i f l a t e d  under s i m i l a r  condi- 
t i o n s  asdesc r ibed  a b o v e t o g i v e  a t r i f l a t e g ( 7 . 3 9  g, 86.7 %) as a c o l o r -  
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less foam. MS: m/e 660/662 (M + l), 659/661 (M'), 617/619 (M + 1 - iPr), 
616/618 (M - iPr). Pmr in chloroform-d: 6 8.36 ( s ,  lH, H-8), 8.26 (d, 

H-l'), 5.10 (d, lH, H-2'), 4.72 (dd, lH, H-3'). 4.36 (d, lH, H-5'a), 
4.21 (dd, lH, H-4'), 4.11 (dd, lH, H-5'b), 1.0 % 1.2 ( m ,  28H, iPr). 

Anal. Calcd. for C24H3707N3F3C1SSi2-1/7CHC13: C, 42.81 ; H, 5.53; N, 
6.20; C1, 7.48. Found: C, 42.64; H, 5.45; N, 6.30; Cl, 7.32. 

lH, H-2, J2,3= 5.4 Hz), 7.43 (d, lH, H-3, J2,3= 5.4 Hz), 6.21 ( s ,  lH, 

6-Chloro-9- (3,5-0-tetraisopropyl dis i loxany1-2-O-acetyl-&D-araBino- 

furanosyl)-9H-l-deazapurine (9a) 
- - - - 

- - 
A mixture of & (1.27 g, 1.93 mmol) and sodium acetate (0.32 g, 

3.86 mmol) in hexamethylphosphoramide (HMPA, 3 mL) was stirred for 6 h at 
room temperature. The reaction mixture was applied to silica gel plates, 
which were developed with benzene-ethyl acetate (1 : 1). Eluate of a main 
zone was concentrated in vacuo t o  give % (852 mg, 77.7 % )  as a clear 
syrup. MS: m/e 570/572 (M -t l), 569/571 (M'), 527/529 (M + 1 - iPr), 5261 
528 (M - iPr). Pmr in chloroform-d: 6 8.50 (s,  lH, H-8), 8.25 (d, lH, 
H-2, Jl,2' 5.4 Hz), 7.29 (d, lH, H-1, J1,2= 5.4 Hz), 6.59 (d, lH, H-l', 
J1i,2i= 6.4 Hz), 5.60 (dd, lH, H-2'), 4.91 (t, lH, H-3'), 4.14 (ty 2H, 
H-5'), 3.97 (m, lH, H-4'), 1.64 ( s ,  3H, CH3CO), 1.0 % 1.2 (m, 28H, iPr). 

6-Chloro-9-(3,5-0-tetraisopropyldisi1oxanyl-2-0-acetyl-B-D-arabino- 

furanosyl)-9H-3-deazapurine (9b) 
- - - - 

- - 
To a solution of (4.31 g, 6.53 mmol) in HMPA (40 mL) was added 

sodium acetate (0.82 g, 10 mmol) and the mixture was stirred at room 
temperature for 3.5 h. The reaction mixture was poured onto ice-water 
(100 g) to afford a gummy substance, which was dissolved in chloroform 
(100 mL) . The solution was washed with water several times to remove 
HMPA. The dried (Na2S04) chloroform solution was concentrated in vacuo 
to give as a colorless foam. Pmr in chloroform-d: 6 8.20 (s ,  lH, 
H-8), 8.19 (d, lH, H-2, J2,3= 5.9 Hz),  7.41 (d, lH, H-3, J2,3= 5.9 Hz), 
6-33 (d, 1H, H-1'9 J1',2'= 6.6 Ht), 5.47 (dd, lH, H-2'), 4.73 ( t ,  lH, 
H-3'), 4.23 (dd, lH, H-5'a), 4.09 (dd, lH, H-5'b), 3.93 (m, lH, H-4'), 
1.61 ( s ,  3H, CH3CO), 1.0 % 1.2 ( m y  28H, iPr). 

6-Chloro-9-B-D-arabinofuranosyl-9H-l-deazapurine (1  la) - - - - 
A solution of 2 (852 mg, 1.5 mmol) and triethylamine (10 mL) in 

methanol (50 mL) was allowed to stand overnight at room temperature. The 
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mixture was concentrated i n  vacuo t o  leave a crude sample of 3',5'-0-- 
s i l y l a t e d  arabinoside (m). To a so lu t ion  of & i n  THF (10 m L )  was 
added n-Bu4NF (814 mg, 3.3 mmol) and the mixture was s t i r r e d  f o r  20 
m i n  a t  room temperature. To the mixture was added water (30 mL) and the  
so lu t ion  was washed w i t h  three 50-mL portions of chloroform. Concentra- 
t i on  of the aqueous layer  gave a white s o l i d ,  which  was pur i f ied  w i t h  
preparat ive s i l i c a  gel p la tes .  The e luent  of a main band was concen- 
trated i n  vacuo t o  give a crude sample of &, which  was c rys t a l l i zed  
from ethanol : 390 mg (91.7 %), mp 196 % 197". MS 

152/154 ( B ) .  High resolut ion MS: Calcd. f o r  C l l H  
Observed; 285.0517. Uv Xmax: nm (eH 11) 256, 280 

Anal. Calcd. fo r  C11H1204N3C1: C ,  46.25; H ,  

254/256 (M  - 31) ,  212/214 (M - 73),  182/184 ( B  + 
m/e 285/287 (M'), 

30),  153/155 ( B  + H ) ,  
0 N C 1  ; 285.0514. 2 4 3  

(pH 1 )  249, 274, 281. 

4.23; N ,  14.71; C1, 
12.41. Found: C ,  46.09; H ,  4.38; N ,  14.79; C1, 12.29. 

6-Chloro-9- (3,5-0- tetrai sopropyldi s i  1 oxanyl-6-D-arabi nofuranosyl ) -9H-3- 

deazapurine ( lob)  - 
A solut ion of s, prepared from (4.31 g ) ,  i n  rnethanolic ammonia 

(ca. - 50 m L )  was allowed t o  s tand ove rn igh t  a t  room temperature. The mix- 
ture was concentrated i n  vacuo t o  give a s.yrup, w h i c h  was chromatographed 
over a s i l i c a  gel column w i t h  chloroform-methanol (25 : 1 )  as the  eluent 
t o  give (2.82 g ,  81.8 % based on 8 b ) .  MS: m/e 528/530 ( M  t 1 ) ,  527/ 
529 (M'), 485/487 (M  t 1 -iPr), 484/486 (M - iPr). Pmr i n  chloroform-d: 

'2,3 
4.48 (t ,  lH, H-3'), 4.09 ( d ,  2H, H-5'), 3.89 ( m ,  lH, H-4'), 1 .0  % 1.2 
(m,  28H, iPr). 

6-Chloro-9-6-D-arabi nofuranosyl-9H-3-deazapurine (1 1 b )  

6 8.32 ( s ,  l H ,  H-8), 8.12 (d,  l H ,  H-2, J2,3= 5.9 Hz), 7.41 (d,  l H ,  H-3, 
= 5.9 Hz), 6.08 (d, lH, H-l', Jlt,21= 5.4 H z ) ,  4.67 (9, lH, H-2'), 

To a so lu t ion  of jOJ (2.82 g ,  5.34 mmol) i n  THF (50 m L )  was added 
N-Bu4NF (1.59, 5.9 mmol) and the mixture was s t i r r e d  fo r  15 min  a t  room 
temperature. Water (50 m L )  was added t o  the react ion mixture and the 
so lu t ion  was extracted w i t h  four  50-mL portions of chloroform. 1 1  
(0.944 g ,  61.8 X )  c rys t a l l i zed  from the aqueous layer  as needles,  mp 200 
Q 201". MS: m/e 285/287 (M'), 182/184 ( B  + 30) ,  166/168 ( B  + 14) ,  154/ 
156 (B + 2H), 153/155 ( B  + H ) .  Uv Xmax: nm (LH 11) 256.5, 265, 271.5sh; 
(gH 1 )  256, 266, 272. 
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-- Anal. Calcd. f o r  C11H1204N3C1 .1/3H20: C, 45.29; H, 4.38; N, 14.41. 

Found: C, 45.54; H, 4.15; N, 14.46. 

9-8-D-Arabi nofuranosyl-9H-l-deazaadenine ( l-deaza-araA, 4a) - - - - 
A s o l u t i o n  o f  J& (380 mg, 1.33 mmol) i n  80 X hydraz ine  hyd ra te  

(7  mL) was r e f l u x e d  f o r  1 h under n i t r o g e n  atmosphere. The m i x t u r e  was 

concent ra ted  i n  vacuo t o  g i v e  6-hydrazino-nucleoside as a c o l o r l e s s  

syrup  [uv Amax: nm(p-H 11) 265, 284; (p-H 1) 271sh, 2831, which was d i s -  

so lved i n  oxygen-free wa te r  (7 mL). Raney n i c k e l  was added t o  t h e  so lu -  

t i o n  and t h e  m i x t u r e  was re f l uxed  f o r  1 h under n i t r o g e n  atmosphere. The 
c a t a l y s t  was f i l t e r e d  o f f  and washed w i t h  wa te r  (10 mL). Combined f i l -  
t r a t e  and washing were concent ra ted  i n  vacuo t o  a f fo rd  a w h i t e  s o l i d ,  
which was r e c r y s t a l l i z e d  f rom water ,  g i v i n g  4a (232 mg, 65.6 %), mp 261 

'L 262". MS: m/e 266 (M'), 249 (M - 17), 236 (M - 30), 163 (B  + 30), 134 
( B  + H). Uv Xmax: nm ( E )  (FH 12.5) 263 (11,900), 278 (8,850); (EH 1.21) 

266sh, 283 (14,000). CD: nm ( [ e l )  (p-H 12.3) 282 (-5,310), 273 (-4,060), 
268 (-4,870)s 236 (0), 225 (+9,850), 

Anal. Calcd. f o r  CllHl4O4N4-1/6H2O: C,  49.11; H, 5.33; N, 20.80. 
Found: C, 49.07; H, 5.37; N, 20.80. 

9-p-D-Arabinofuranosyl-9H-3-deazaadenine (3-deaza-araA, 4b) - - - - 
The nuc leos ide  - l l b  ( 5 8  mg, 0.2 mmol) was conver ted  i n t o  fi by a 

s i m i l a r  procedure descr ibed above. I n  t h i s  case, 4b was ob ta ined  as mono- 
HC1 s a l t ,  wh ich  was chromatographed ove r  a Dowex 1 x 2 (OH-) column w i t h  

30 % methanol as t h e  e l u e n t  t o  g i v e  a HC1-free sample of & (27.5 mg, 
50.9 X )  w i t h  u n d e f i n i t i v e  m e l t i n g  p o i n t .  MS: m/e 266 (M'), 176 (B + 43), 
147 (B + 14), 135 (B + ZH), 134 (B + H) .  Uv Xmax: nm (E)  (EH 11.3) 265 

(9,820); (p-H 1.20) 262 (9,790). CO: nm ( [ e l )  (pH 11.3) 258 (-4,380), 

Anal. Calcd. f o r  CllH1404N4.1/3H20: C, 48.57; H, 5.43; N, 20.60. 
235sh (-1,750), 226 ( O ) ,  220 (+5,040). 

Found: C, 48.78; H, 5.33; N, 20.59. 

9- (3,5-O-Tetraisopropyl d i s i l  oxanyl-2-0-phenoxythiocarbonyl-8-D-ri bo- 

furanosyl)-9H-l-deazaadeni ne (1 2) 

Compound & (880 mg, 1.73 mmol), phenoxythiocarbonyl  c h l o r i d e  (568 
mg, 3.46 mmol), N,N-dirnethylaminopyridine (211 mg, 1.73 mmol), and tri- 
ethylamine (0.5 mL) were d i s s o l v e d  i n  a c e t o n i t r i l e  (10 mL). The m i x t u r e  
was s t i r r e d  fo r  3 h a t  room temperature under n i t r o g e n  atmosphere and 
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then poured onto ice-water (ca 20 9 ) .  The mixture was extracted w i t h  
three 50-mL portions of chloroform. The organic layer  was washed w i t h  
water (50 m L ) ,  dried over Na2S04, and concentrated i n  vacuo t o  g i v e  a 
crude sample of 12, which was chromatographed over a s i l i ca  gel column 
(I$ 1.6 cm x 34 cm) w i t h  chloroform as the eluent  t o  give 12 (907 mg, 
81.3 %) as  a foam. MS: m/e 644 (M'), 601 (M . -  i P r ) ,  541 (M - 103), 163 
( B  t 30), 134 ( B  t H ) .  Pmr i n  chloroform-d: 6 8.00 ( s ,  lH, H-8), 7.96 
(d, lH, H-2, J1,2= 5.6 Hz), 7.1 Q, 7.5 (rn, 5H, Ph), 6.44 (d ,  lH, H-1, J1,2 

(dd, l H ,  H-3'), 4.89 (s, 2H, NH ),  4.03 % 4.21 ( m ,  H-4' and H-5'), 1.0 % 

1.2  (m, 28H, iPr). 

9- (Z-Deoxy-3,5-0- t e t r a i  sopropyldi s i  1 oxanyl-6-D-erythropentofuranosy1)- 

= 5.6 H z ) ,  6.40 (dd ,  lH, H-2'), 6.22 ( d ,  lH, H-l ' ,  J11,2 '= 1.0 H z ) ,  5.37 

2 

9H- 1 -deazaadeni ne (1 3) 

To a refluxing solut ion of 12 (847 mg, 1.32 mmol) and a ca t a ly t i c  
amount of 2,2'-azobis(2-rnethylpropionitrile) i n  toluene (20 mL) was 
added n-Bu3SnH (3.0 m L )  and the mixture was refluxed for 3 h under a n i t ro-  
gen atmosphere. The solvent was evaporated i n  vacuo t o  give a yellow 
syrup, which was purified w i t h  s i l i c a  gel plates  t o  give (652 mg, a 
quant i ta t ive  y ie ld)  as a foam. MS: m/e 492 (M'), 449 ( M  - i P r ) ,  163 ( B  t 
30), 134 (6 + H ) .  Pmr i n  chloroform-d: 8.07 ( s ,  lH, H-8), 8.01 ( d ,  lH, 
H-2, J1,2= 5.4 Hz), 6.43 (d ,  lH, H-1, J1,2= 5.4 Hz), 6.37 ( d d ,  l H ,  H - l ' ,  

=3.8 Hz), 5.02 ( s ,  2H, N H 2 ) ,  4.91 ( 4 ,  lH, H-3'), 4.05 ( m ,  2H, H-5'), J1 ' , 2 '  
3.90 (m, lH, H-4'), 2.65 (m, 2H, H-2'), 1.0 - 1.1 (m, 28H, iP r ) .  

9-(2-Deoxy-6-D-erythropentofuranosyl )-gH-l-deazaadenine (2'-deoxy-1- 

deazaadenosi ne, 5a) 
- - - 

- 
To a so lu t ion  of 13 (640 mg, 1.30 mmol) i n  THF (10 mL) was added 

n-Bu4NF (640 mg, 2.6 mmol) and the mixture was stirred f o r  20 m i n  a t  room 
temperature. Water (200 mL) was added and the solut ion was extracted w i t h  
three 100-mL portions of chloroform. The aqueous layer  was concentrated 
in  vacuo to  afford a pale foam, which was chromatographed over a Dowex 
1 x 8 (OH-)  column ( 4  2.2 cm x 41 cm) w i t h  60 % methanol as the eluent  t o  
g i v e  (136 mg, 42.0 % based on 12) as needles, mp 2073208". MS: m/e 
251 (M'), 220 (M-31), 163 ( 6 + 3 0 ) ,  134 ( B t H ) .  Uv h m a x : n m ( E )  (pJH 12.4) 
263 (10,800), 278 (8,530); (pH 1.43) 266sh, 283 (14,100). CD: nm ( [ e l )  
(pJH 12 .7)  265 (-1,840). 236 (O), 233 (+370), 231 ( 0 ) ,  220 (-5,510). 
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~ Anal. Calcd. f o r  CllH1403N4.1/3H20: C, 51.56; H, 5.77; N, 21.86. 

Found: C, 51.65; H, 5.58; N, 21.46. 
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