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Abstract - 1,3,4-tri-g-benzoyl 2-deoxyribopyranose and persilylated N-6- 

benzoyladenine react in two different and regioselective ways according 

to the nature of the coupling reagent SnC14 or TiC14. The former Lewis 

acid gives rise to the anomeric mixture of N-9 nucleosides and the latter 

affords mainly 3'-deoxy 3'-(N-6-benzoyl-9-adenyl) glycals. These two 

series of derivatives constitute useful synthons for the preparation of 

homochiral acyclo and carboacyclonucleosides. 

Introduction 
Some acyclonucleosides1R2such as acyclovir3 1 or (S)-DHPA4 2 exhibit 

well established antiviral activities. Such compounds lacking chirality 

at the carbon bearing the nucleobase (C-l') are synthesized by means of a 

nucleophilic displacement reaction between activated or unactivated 

nucleobase and the desired functionalized side chain synthon.5*6 

HO mOvGu 

Acyclovir 1 

In the search for new 

HO Ad 

(S)-DHPA 2 

antiviral acyclonucleosides series, this 

procedure is of limited use when the C-l' is chiral as long as racemic or 

diastereomeric mixtures can be obtained. However, in some cases acyclo- 

nucleosides are synthesized through the ring opening of the carbohydrate 

moiety of a furano or a pyranonucleoside.' One of the advantages of this 
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later procedure is to produce acyclonucleosides of defined chirality. In 

fact this strategy implies two essential steps i.e. nucleoside formation 

and sugar ring opening. The first one is crucial as long as it determines 

both the chirality at the newly created center (by formation of diaste- 

reomers and their subsequent separation) and the structure of the nucleo- 

sidic product (by a convenient condensation reaction which allow the 

specific substitution of a particular ring carbon sugar by the 

nucleobase). 

(R)-3 R1=Ad R2=H 4 R=CHgOH _ 

(S)-3 R1=H R2=Ad 5 R=H 

Therefore when starting from the same suitably protected sugar, 

various homochiral acyclo and carboacyclonucleosides series can be 

obtained. As an example we described herewith the synthesis of four 
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series (R)-3, (S)-3 and 4, S (scheme 1) of such acyclic derivatives using 

N-6-benzoyladenine and the easily available perbenzoylated 2-deoxy- 

D-ribopyranose. 

SYTHESIS OF CHIRAL 3',4'-SEC0 ADEBINE BUCLEOSIDES (SCHEME 2) 

Deoxypyranonucleosides have been previously synthesized by means of 

an acid-catalyzed fusion,5p8 between 6-chloropurine and either peracety- 

lated D-arabinal or 2-deoxypyranose or by the reaction between the heavy 

metal salt of a purine and a l-halogen0 2-deoxypyranose. The yields so 

far reported were from moderate to low and illustrate the difficulties 

6Bz 6H 

Rl R2 R1 R2 

8a H - AdBz a H Ad 

e AdBz H m Ad H 

Scheme 2 

encountered during the N-glycosylation of 

derivatives by comparison with the sugars 
n 

CH 

Rl 

(S)-3 H 

R2 

Ad 

(R)-3 Ad H 

nucleobases by 2-deoxy sugar 

bearing a participating group 
at their C-2 position.=' Among the usual nucleosidic condensation proce- 

dures, we used the modified Hilbert-Johnson reaction lo between the 

readily available sugar 5 (1 step, 70% yield from 2-deoxy-D-ribose) and 

silylated N-6-benzoyladenine 2 in 1,2-dichloroethane at reflux with one 

equivalent of SnC14. The reaction mixture was analyzed by TLC and showed 

the formation of two new compounds and the reaction was stopped after 6 

hours. After usual work-up, a column chromatography on silica gel gave 

24% and 28% of pure 8a and 8b respectively. - - The W spectra of these two 

products established they were N-9 anomers of N-6-benzoyladenine. The 

study of their NMR spectra allowed the assignment of an equatorial 

configuration of the aglycon for both of them and suggested a lC4 and 4Cl 

conformation for 8a and 8b respectively. 

Debenzoylationof 8aand 8b by methanolic ammonia gave the expected 

free nucleosides && &d llb?n a quantitative yield (scheme 2). Each of 

these compounds was separately oxidized by sodium metaperiodatell into 

dialdehydo derivative which was without any purification reduced by 
sodium borohydride to give (S)-3 and (R)-3 in 85 and 80% yield respecti- 

vely. The opposite value of their optical rotation ascertained these 

later compounds to be pure enantiomers. 

SYNTHESIS OF CARBOACYCLO ADERYLYL DERIVATIVES (SCHEMES 3 AND 4) 

Carboacyclonucleosides l2 can be synthesized by the ring opening of 
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pseudonucleosides. These later compounds can be defined as nucleosides 
isomers in which the nucleobase is linked to a carbon atom of the sugar 

ring different from the anomeric position. Such unusual nucleosides have 
been scarcely described in the literature;13-15 for example some 3'-puri- 

nyl derivatives of 2-deoxy-D-ribose were obtained by a Michael addition 

of a nucleobase on an unprotected sugar under various experimental condi- 

tions (solvent, pIi, catalyst). Moreover certain 3'-adenylyl 3'-deoxyribo- 

pyranosyl glycals have been reported to appear during the acid catalyzed 

condensation of 

glycals l7 

a peracetylated glycal and a purine.16 As pyranoid 

are usually prepared from the corresponding 2-deoxyglycosyl 

halides we explored the reaction of 1-chloro 2-deoxy 3,4-di-g-benzoyl-g- 

ribopyranose 12 with N-6-benzoyl bistrimethylsilyladenine 2 in 1, 2- 

dichloromethane and molecular sieves 4A as an acid scavenger (scheme 3). 

The extreme reactivity of the chloro sugar could result in a facile 

elimination of hydrogen chloride under the mild conditions of heating and 

of basicity. After six hours the reaction was stopped and TLC analysis 

revealed the presence of a new compound together with unreacted starting 

material. Chromatography on silica gel afforded 30% yield of a product 3 

having a W spectrum consistent with a N-9 regioisomer of adenine. Struc- 

tural analysis by NMR spectroscopy is in accordance with the presence of 

an unsaturation on the sugar moiety; a full assignment of all coupling 

constants gave the following assessments: J1g,2v= 6 Hz agrees with the 

literature'* data for an l'-2' unsaturation; the high value of J3' 4'= 

10 Hz implies a trans diaxial relationship between hydrogen8 H3r and'H4, 

and then a 3'-p configuration of the base: a *HS conformationlg is attri- 

buted to the glycal part of the molecule. 

iii 
8Bz bBz R2 R2 

6(cr:p/1:3) 12 R1 R2 R1 R2 - 

9a H AdBz 13a H Ad - 

B AdBz H SAd H 

Scheme 3-i:HClg/CH2C12,0°C,lhr,94% yield;ii:AdBZ(-SiMe3)2,molecular 

sieves 4 A,CH2ClCH2Cl;iii:NH3/MeOH,30% yield;iv:AdBZ(-SiMe3)2,TiCld 

(1 equiv.),CH2ClCH2Cl,reflux,l2hrs. 

This interesting result prompted us to investigate the way to circum- 

vent the preparation of the 

of TiC14 2o 

chloro derivative 12. This was done by the - 
use since this Lewis acid is also known to be a powerful 

chlorinating agent21 at the anomeric position of polyacetylated sugars. 

For this purpose the reaction was conducted in the same conditions which 

afforded the nucleosides e and 3 but SnC14 was changed for 1.2 equiva- 

lents of TiC14. TLC monitoring showed the appearance of essentially three 
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new products after 

a second slightly 

12 hours: besides the formerly described compound s, 

less polar product 9a and traces of the nucleoside e - 
were formed. Preparative HPLC separation gave 24, 26 and 5% of B, 9& and 

j3& respectively. Spectral data (W and NMR) of s are consistent with the 

3'-a epimer of B in a 5H4 conformation. 

Having two unsaturated derivatives in reasonable yields, we undertook 

the synthesis of compounds 4 and 5 starting from the 3'-p epimer 9& to 

which was applied the following sequence of reactions (scheme 4): a 

catalyzed cis-dihydroxylation by osmium tetroxide22 and N-methylmorpho- 

line N-oxide gave two compounds lCk% and m in 93% yield which were - 
analyzed as an anomeric mixture (a:p/65:35) of xylopyranose-like 

compounds in a 4Cl conformation23 by a careful study of the following 

'H-NMR coupling constants24 511,21, J21,31 and J3~,4' (see experimental 

section). Then it appeared that cis-hydroxylation of 9& occured specifi- 

cally from the a-side. NaBH4 reduction of g (a+p) in ethanol gave exclu- 

sively 14 with 80% yield. The 'H-NMR spectrum of this product points out - 
an obvious migration of the 4'-benzoate group to the 5'-terminal 

position: three exchangeable OH protons appear as two doublets and one 

triplet versus one doublet and two triplets for the expected untransposed 

structure. Full deprotection of 14 afforded the final tetrol 4 in 90% 

yield as an expected optically inactive (meso) compound. At last, the 

vie-diol of 14 was cleaved by sodium periodate and the resulting dialde- - 
hydo functions were reduced by sodium borohydride in order to give 15, 

which was finally deprotected to the optically active trio1 2 (scheme 4). 

This sequence of reactions affords an interesting entry to new 

adenylyl substituted xylitol and threitol derivatives, which are not 

CHO rOH 

@.&OH Y AdBz{IIz ii AdBz{:: 

Bzd I 

OH LOH LOBz 
9b 10 (a+@) 14 - - - 

/ r"H 
r-OH rOH / bH 

Ad 
-I 

iii 
- AdB= 

i 

iv,ii 1 iii 
* Ad 

-I 

t 
OH OH OH 

OH t OBz t OH 
s 15 - 4 

Scheme 4: i: 0s04/tBuOH, acetone-water, NMO; ii: NaBH4, EtOH; 

iii:NH3, MeOH; iv: Na104, water, dioxane, RT. 

readily accessible via a direct substitution by adenine of one internal 

hydroxyl function of acyclic polyhydroxylated derivatives. Change in 

reaction conditions i.e. temperature ,and amount of Lewis acid did not 
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improve the yield of compounds g and 2. 

EXPERIMENTAL SECTION 

Melting points were obtained with a Buchi (capillary) apparatus and 
were uncorrected. 
meter. 

W spectra were determined on a Cary 1186 spectrophoto- 
Optical rotations were measured on a Perkin-Elmer 241 polarimeter. 

Elemental analyses 
CNRS, 

were performed by the "Service de Microanalyse du 
Division de Vernaison". Fast Atom ombardment 

recorded !! 
mass spectra were 

on a Jeol JMS-DX 300 apparatus. Ii-NMR spectra were determined 
on a Brtiker AC 250, Briiker WM 360 WB or Varian EM 360 spectrometer and 
were recorded in DMSO-d6; 1,3,4-tri-c-benzoyl-2-deoxy-a,p-D-ribopyranose 

(6) was prepared according to the proce&re of Zinner.25 N-6-benzoylade- 
nine was obtained as described by Kohn. 
adenine was performed according to Winkley. 

'$9" silylation of N-6-benzoyl- 

N-6- Benzoyl-9-(2'-deoxy-3',4'-di-~-benzoyl-Danosyl) adenine a 
and p (e) and (8b). 

Silylated 
mmol) 

N-6-benzoyladenine 2 (from N-6-benzoyladenine, 11.5 g, 48 
in 1,2-dichloroethane (50 mL) was added to the sugar 6 (20 g, 44 

mmol) dissolved in 1,2-dichloroethane (250 mL) under an argon atmosphere. 
After addition of SnC14 (1 equiv., 5 mL), 
refluxed 6 hrs and then maintained at 

the resulting solution was 

reaction 
room temperature overnight. The 

mixture was poured into a cooled aqueous sodium hydrogen carbo- 
nate solution and filtered on celite. The organic phase was washed with 
water, 
gel; 

dried and concentrated under vacuum and chromatographed on silica 
elution with ethyl acetate (0 to 100%) in cyclohexane gave in the 

elution order the two anomers 8& and 8a. 
The p anomer !3& crystallized from'dichloromethane/cyclohexane (98/2) 

(6.94 g, 28% yield): Rf 0.44 (dichloromethane: methanol 95:5 v/v); m-p. 

242"C, Xmax (EtOH 95) 227, 276 nm; MS : (m/z) 564 (MH+), 136 (BH2+); 

'H-NMR (DMSG-d6) d 11.0 (s, lH, NH): 8.90 (s, lH, H-2): 8.85 (s, lH, 
H-8); 8.2-7.4 (m, 15H, aromatics): 
2.3 Hz, H-l'); 5.98 (t, lH, 

6.37 (dd, lH, J~I 2' = 11 
J t 4" 3 Hz, H-3'): 5.42 (t, 

= 10 Hz, H-4'): 4.2 9 tq, 2H, J51 - 13.3 Hz, 

H-2'e). 
J2va,3p= 4.05 HZ, J2fa,21e= ls'I?kf?- H-2'a); 

The CL anomer & crystallized in ethyl acetate (5.9 g, 24% yield); R 
0.30 (dichloromethane: methanol 95:5 v/v); m.p. 245"C, X,,, (EtOH 957 

Preparation of 1' ,2'-unsaturated 
procedure. 

nucleosides 9a and 9b from 5 : General - - 

6.45 ; 
the silylated N-6-benzoyladenine 2 (from N-6_benzoyladenine, 

dissol;ed 
27 mmol) was added perbenzoylated 

in dry 
sugar 6 (12.2 g, 27 mmol) 

1,2-dichloroethane (175 mL) under an argon atmosphere. 
After addition of titanium tetrachloride (1.2 equiv.), the solution was 
refluxed under stirring four hours and left at room temperature over- 
night. The solution was poured into a cold aqueous solution of sodium 
hydrogen carbonate, filtered on celite and washed several times with hot 
1,2-dichloroethane. The organic phase was extracted with water, dried on 
sodium sulfate and evaporated. The crude residue was chromatographed by 
preparative HPLC on silica gel (elution with ethyl acetate-dichlorome- 
thane (4:6 v/v)). The nucleosides E, s and 99 were collected in the 
elution order with respective yields of 5% (0.6 g), 26% (3.12 g) and 24% 
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(2.88 g). 

1V,2V,31-Trideoxy-4V-O_benzoyl-3 '-(N-6-benzoyl-9-adenyl)-D_threo-pent-l'- 
enopyranose (s). 

The nucleoside s was crystallized in ethyl acetate-cyclohexane 
(99:l v/v): Rf 0.51 (dichloromethane:methanol 95:5 v/v); m-p. 140-141 "C, 

Xmax (EtOH 95) 229, 277 nm; MS: (m/z) 442 (MIi+), 136 (BH2+); kNMR 
(DMSO-d ) 6 11.18 (8, lH, NH); 8.73 (s, lH, H-2); 8.57 (5, lH, H-8): 
8.04-7. 1 g (m, lOH, aromatics): 6.95 (dd, lH, J1f 
1.7 Hz, H-l'); 

1V,2',3V-Trideoxy-4V-O_benzoyl-3 '-(N-6-benzoyl-9-adenyl)-D_erythro-pent- 
l'-enopyranose (e). 

The nucleoside B was crystallized in ethyl acetate-cyclohexane 
(99:l v/v): Rf 0.48 (dichloromethane: methanol 95:5 v/v); m.p. 

135-137 "C, X,,, (EtOH 95) 229, 277 nm; MS: (m/z) 442 (MIi+), 136 (BH2+); 

'H-NMR (DMSO-d ) 6 11.16 (s, lH, NH): 8.62 (s, 1H. H-2): 8.56 (s, lH, 
H-8); 8.1-7.4 tm, lOH, aromatics); 6.98 (dd, lH, Jlt ,= 6.2 Hz 
2 Hz, H-l'); 5.86 (m, lH, 4.7 Hz, H-3'): 5124 (m, 

lH .JJ1',3'= 

= 3.5 Hz, H- (dd, lH, J21 3,= 2.6 ;Iz,~;I~ s:'f; 

Calcd for C24HlbN504: C, 65.30; H, 
65.23: H, 4.60; N, 15.71. 

9-(2'-Deoxy-p-D-ribopyranosyl)adenine (*). 
Benzoylated nucleoside 8b was dissolved in methanolic ammonia at 0°C 

and stirred two days at room'temperature. The solution was evaporated to 
give a residue, which was chromatographed on silica gel. Elution with 
dichloromethane-methanol (8:2 v/v) gave llb which crystallized in water: 
methanol (90% yield); Rf 0.43 (dichloromethane: methanol 7:3 v/v); m-p. 

262-264 'C, Xmax (water) 258 nm (E 16337), [aIs -17.64" (c 1.02, water), 

H, 5.11; N, 27.76. 

9-(2'-Deoxy-a-D-ribopyranosyl)adenine (c). 
Compound &I& was prepared in the same manner as Ilb with & as 

starting material: yield 98%: Rf 0.35 (dichloromethane: methanol 7:3 

v/v): m.p. 235°C (methanol), X,,, (water) 258 nm (E 15731), [a]$' +5.66" 

(c 1.06, water), 

H, 5.24: N, 27.68. 

1-Chloro 3,4-di-g-benzoyl 2-deoxy-a,p-D-ribopyranose (12). 
Through a cooled (OOC) solution of perbenzoylated sugar fi (1 g, 2.2 

mmol) in dry dichloromethane (30 mL) was bubbled HCl gaz during one hour. 
The solution was then diluted with dichloromethane, washed with a satu- 
rated aqueous solution of sodium hydrogenocarbonate and water, dried over 
sodium sulfate, and evaporated under vacuum. The crude oil was chromato- 
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graphed on silica gel (elution with ethyl acetate (0 t 
methane) to give 12 as an oil in 94% yield (0.74 g). 

p 5%) in dichloro- 

8.08-7.16 (m, lOH, aromatics): 6.66 (m, lH, H-l); 
H-NMR (DMSO-d6) 6 

4Hz, J32= 7 Hz, H-3); 
H-5"); 2.8-3.2 (m, 2H, H-2', 

5.75 (m, 
6.1 (pt, lH, J3 4= 

lH, H-4): 4.50-4.28 (m, 2H, H-$ , 
H-2"). 

Preparation of 1',2'-unsaturated nucleosides 9a,b and 13a,b from 12. 
To a mixture 

sieves 
of chlorosugar 12 (0.211 g, 0.58 mmmol) and maecular 

4 A in dry 1,2-dichloromeaane (5 
benzoyladenine 2 (from N-6-benzoyladenine, 

mL) was added silylated N-6- 

romethane (15 mL). The homogeneous 
0.134 g, 0.56 mmol) in dichlo- 

cooled at O*C, 
solution was refluxed 3 hours, then 

neutralized with saturated aqueous 
extracted with dichloromethane. 

NaHC03 (20 mL) and 
The organic phase was dried over sodium 

sulfate, concentrated under vacuum to give the crude mixture of 9a and 9b 
(0.13 g). This later was reacted immediately with methanolic &nis (m 
mL) at 0°C overnight and gave after concentration and purification on 
silica gel (methanol(0 to 10%) in dichloromethane) the deprotected glycal 
derivatives m, 13b with a 30% yield (0.040 g). 

Preparation of 3',4'-seco 2'-deoxynucleosides of adenine (R)-3 and (S)-3: 
General procedure. 

Sodium periodate (1.3 mmol) dissolved in a minimum of water was 
added to the deprotected nucleoside (1 mmol) c (or G) in the mixture 
dioxane-water (8:7 v/v, 15 mL). The reaction was left four hours at room 
temperature and the excess of sodium periodate neutralized with ethylene 
glycol (2 mL). The resulting precipitate was filtered and washed with 
dioxane. 
dissolved 

The filtrate was evaporated to give an oil which was immediately 
in absolute ethanol (5 mL) and reduced by sodium borohydride (4 

mmol) at 0°C. After one hour, the solution was hydrolyzed with acetone (1 
mL) and water (0.5 mL), evaporated and chromatographed on silica gel. 

9-[l1-(2'-Hydroxyethoxy)-3'-hydroxypropyl]adenine ((R)-3). 
The nucleoside llb (40 mg, 0.16 mmol) was successively reacted with 

sodium 
mmol). 

periodate (44 mg, 0.2 mmol) and sodium borohydride (24 mg, 0.64 
Chromatography on silica gel with methanol (0 to 15%) in dichloro- 

methane afforded acyclonucleoside (R)-3 which was recrystallized from 
water (32 mg, 80% yield), Rf 0.54 (dichloromethane: methanol 7:3 v/v), 

m.p. 138"C, Xmax (water) 257 nm (E 26046), [algo +10.14' (c 0.69, water): 

MS: (m/z) 254 (MH+), 136 
8.12 (s, lH, H-8); 

(BH +); 'H-NMR (DMSO-d6) 6 8.33 (s, lH, H-2): 
7.30 (s, $H 

4.67 (t, 
NH2); 5.86 (t, lH, 

H-l'); 2H, JOH C = 
I&!&); 

6.68 Hz, OH-3' 
6.68 Hz 

OH-5'); 3!&;:3:;6 (m, 6H' 
CH20); 2.40 (td, lH, 2.20 (td, ;H, H-2"). Anal. Calcd for 

;30;$5N503: C, 47.42; H, 5.97: N, 27.66. Found: C, 47.35: H, 5.98: N, 
. . 

9-[l1-(2'-Hydroxyethoxy)-3'-hydroxypropyl]adenine ((S)-3). 
The nucleoside G (1 g, 4 mmol) was treated with sodium periodate 

(1.1 9, 5.2 mmol) and then with sodium borohydride (0.6 g, 16 mmol.). 
After chromatography on silica1 gel (same eluent as for (R)-3) acyclonu- 
cleoside (S&3 was obtained by recrystallization in water (34 mg, 85% 
yield). [a]D -9.67" (c 0.62 water). All others physical properties and 
spectroscopic data were similar to those reported for (R)-3. 

3'-Deoxy-4'-g-benzoyl-3'- (N-6-benzoyl-9-adenyl)-D-threo-pentopyranose 
(1oa.P). 

To the 1',2'-unsaturated nucleoside 9b (0.13 g, 0.3 mmol) dissolved 
in acetone (1.8 mL) and water (0.3 mL)xas added a solution 0.02 M of 
osmium tetroxide in tert-butyl alcohol (1.92 mL) and 4-methylmorpholine 
N-oxide (90 mg, 0.6 mmol). After six hours at room temperature, the 
solution was diluted with dichloromethane, washed with HCl 5 M (0.7 mL), 
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Na2S205 45% (1.1 mL) and water. The organic phase was dried on sodium sul- 
fate and concentrated. After a chromatography on silica gel with methanol 
(0 to 10%) in dichloromethane as eluent, the mixture of anomers &Q (a:p 
65/35) was isolated with a 93% yield (0.132 g) as a foam. 

2H, H-5', H-5"). 

l1-O-Benzoyl-3'-deoxy-3'-(N-6-benzoyl-9-adenyl)-~-t~eo-p~titol (14). 
To the anomerlc mixture of 10 (a:p 65/35) (142 mg, 0.3 mmol) zssol- 

ved in ethanol 95 (2 mL) was aaed sodium borohydride (45 mg, 1.2 mmol) 
at 0°C in five minutes. After two hours, the solution was neutralized by 
acetone-water and evaporated. A purification by chromatography on silica 

gel using methanol (0 to 10%) in dichloromethane as eluent gave the 
compound 14 which crystallized in the mixture dichloromethane-cyclohexane 
(7:3 v/vT(114 mg, 80% yield): Rf 0.31 (dichloromethane:methanol 88:12 

v/v); m-p. 123-126"C, 
11.13 (s, lH, NH): 

X,,, (EtOH 95) 229, 276 nm; 'H-NMR (DMSO-d6) 6 
8.65 (s, lH, H-2); 8.46 (s, lH, H-8); 8.15-7.46 (m, 

10H. aromatics): 5.76 (d, lH, J2' OH= 8.9 Hz, OH-2'); 5.30 (d, lH, 

$OH= 8.9 Hz, OH-4'); 5.03 (t, lH, 331 2~= J t 4~= 8.8 Hz, H-3'): 4.83 
lH, J51 

H-4'); 3.6-3:8H;m, 
6 Hz, OH-5'); 4.50 (m, 
2H, CH2OH). 

iH, H-3'); 4.13 (m, 3H, CH2OBz, 

3'-Deoxy-3'-(9-adenyl)-D_threo-pentitol (I). 
The compound 14 (100 mg, 0.2 mmol) was reacted with a solution of 

methanolic ammonia (8 mL) at room temperature during 48 hours. The 
solvent was removed and the residue dissolved in water. After an extrac- 
tion with diethyl ether, the tetrol 4 crystallized in water (48 mg, 90% 
yield). Rf 0.60 (isopropanol:ammonia:water 7:1:2 v/v/v); m.p. 235°C 

(dec), Amax (water) 258 nm (f 20300); 

'H-NMR (DMSO-d6) 6 8.12 (s, lH, 

MS:(m/z) 270 (MH+), 136 (BH2+); 

H-2); 8.03 (s, lH, H-8); 7.24 (s, 2H, 
NH ): 

Z 
5.25 (m, 2H, 20H); 4.72 (m, 2H, 20H); 

5. 4 Hz, H-3'); 4.06 (q, 2H, H-2', 
4.68 (t, lH, J2',31= J31,41= 

5.12 Hz, 2 CH2OH). Anal. Calcd for 
H-4'): 3.31 (d, 4H, J1f 2" J4' 5,= 

C10H15N504: C, 44.60;'H, 5.61; N, 
26.01. Found: C, 44.48; H, 5.59: N, 25.93. 

N-6-Benzoyl-9-(1'~G-benzoyl-2' ,4'-dihydroxy-2'S,3'R_butyl)adenine (15). 
To the protected tetrol 14 (95 mu, 0.2 mmol) in dioxane (2 ms and 

water (1 mL)- was added sodiumperiodate (55 mg; 0.26 mmol).‘After six 
hours at 25°C. excess of sodium periodate was precipitated by addition of 
dioxane (5 mL), and the precipitate washed carefully with dioxane. The f- 
iltrate was concentrated to a residue which was dissolved in ethanol 95 
(5 mL). Sodium borohydride (30 mg, 0.8 mmol) in ethanol 95 (2 mL) was 
then added. After one hour at O"C, the solution was neutralized by addi- 
tion of water (1 mL) and acetone (1 mL) and evaporated. Purification by 
chromatography on silica gel with methanol (0 to 15%) in dichloromethane 
as eluent afforded the trio1 15 (62 mg, 

dichloromethane-Eclohexane 
68% yield) which crystallized in 

the mixture (8:2 v/v). RG 0.25 (dichloro- 
methane:methanol 88:12 v/v); m-p. 133-135 'C, XrnlX- (EtOH~95) 229, 276 nm; 

MS:(m/z) 448 (MH+), 136 (BH2+); 'H-NMR (DMSO-;i;) 6 11.16 (s, lH, NH): 
8.70 (s, 1H. H-2): 8.50 (s. 1H. H-8): 8.20-7.44 (m. 
(d, lH, J2' OH= 5.4 Hz; 0H-2;); 

10H. aromatics): 5.84 
5.18 (t, lH,‘J4t OH' 5.46 Hz, OH-4'); 

4.92 (m, 2H,'CH20Bz); 4.48 (m, lH, H-3'): 4.15-3.9 (h, 3H, H-2', CH20H). 
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9-(1',3',4'-Trihydroxy-2'R.3'S-butyl)adenine (3). 
This compound was 

starting material: 
prepared in the same manner as 4 with 15 as 

80% yield after crystallization in water: R 7.14 
(dichloromethane:methanol 7:3 v/v); m.p. 280°C (dec), xmax (water) 558 nm 

(E 25100); MS:(m/z) 240 (MH+), 136 (BH2+): [alzO +13.3" (c 1.02, water); 

'H-NMR (DMSO-d6) 6 8.12 (s, lH, H-2): 8.03 (s, lH, H-8): 7.24 (s, 2H, 
NH ): 4.67 (td 
3.32-3.24 (m, 5H 

lH, J = 5.5 Hz, H-2'): 4.08-4.01 (m, 3H, 20H, H-3'): 
CH20H, OH). Anal. Calcd for CgHl3N503: C, 45.18; H, 

5.47; N, 29.27. F&und: C, 45.30: H, 5.17; N, 28.98. 
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