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* Two routes have bean devised for the first synthesls of 2',2"- 
~io-21-deo~nucleosldes. First route Involves the oxidation of an 
appropriately 3',5 -protected tibonucleosldes with CrO3-pyrldfne-acetic 
anhydride cwplex. followed by direct NaBD or LIAIO reduction of the 
ketone to give 2'-deuterlo arabinonucleosl s (5a-5c (ca. 60% in tuo de 4 
steps). Coqmunds 5a-5c were then derivatlted fdP'-Pthlocarbonates 6a-6c 
In ca. 70% yields Sifimuere then subjected to BugSnD reduction and FTGi 
treatment to give 2'-deoxy-2',2" -dldeuterlo adenosine, urldlne and 
cytidine in good yields. In the second route, benxyl 3,4-is0 ropylfdine-l&D- 
arabinopyranoside 9 was converted to the P-ketosugar 10 (88% ! which was 
reduced to give cry'stalllne 2(R)-deuterio-alcohol 11 WS). Coqmund 11 was 
then converted to benzyl 3,4-isopropy1ldene-2-deo~-dldeuterio-8-D-~- 
pyranoside 13 (79%) by Bu3SnD pmmted cleavage of the WocarbonZtZ 12. 
Compound 13Yas then converted to Methyl 2-deoxy-2-dideuterio-3,5-dl-W - 
toluoyll-F-D-e thro-pentofuranosyl chloride (13 + 14+ 15+ 

@& 
16+ 17 ) tn 

hi9h overal ubsequently, thyaine, cytoZf"e.-6-chl%pi?ine~nd 
2-amino-6-ch oropurlne were glycosylated with the a-chlorosugar 17 to give 
the regiospeciflcally labelled 2'-deoxy-2',2"-dideuterio-B-D-nuneosldes. -- 

Nuclear Magnetic Resonance (IUR) spectroscopy has proved to be a very powerful tool for understand- 

ing the confomtional and dynamic aspects of both slngle and double stranded DNA and their lnter- 

actions with a&al ion, drugs, intercalating agents and proteinsl'6. Two-dimentional (2D) WI 

studles3,4 like J correlated spectroscopy (COSY), nuclear Overhauser enhancament spectroscopy 

(NOESY) and very recently. J independent Hartmann-Hahn spin-locked (HOHAHA) pulse squences5 have 

been particularly useful in the assignment of different sugar-proton absoiptions from each pento- 

furahosyl sugar unlt in a DNA molecule l-6. In order to under&and both the handedness of a 

DNA molecule and the stacking 2 unstacking quilibriun within a DNA Molecule, it is desirable that 

the full J network of each constituent sugar residues is assigned and spin-spin couplings retrle- 

ved, allowing perfor#mce of spin-spin siarlation experiments. Such excerclses allow one to 

esttuate the phosphate backbone conforuation and also the population of pseudorotaraers5 at a 

particular temperature, 4 N (3'~endo) versus SS (2'-endo). for each sugar residue which then can be 

used to undersfand the thennodvnaalcs of stacking + unstacking In a DNA molecule. On the other 

hand, upon establlshlng the J network of each sugar residue by COSY and/or HOHAHA pulse sequence, 

one employs NDESY to establish the NOE between the base proton and its am sugar H-l’ and the sugar 

H-l’ in the 5'-direction and the sugar H-l’ in the 3'-direction in order to establish the handed- 

ness of a DNA molecule. Despite all these exercises, it is still difficult to obtain lnfomation on 

the aobillties of each sugar unit even frc+a a s-11 ollgonucleotide (10-16 bases). This is clearly 
because of severe spectral overlap and lack of adquate resolution of the sugar-proton resonances 
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and the difficulty of labelling sugars regio and stereospecifically with deuteriu&g. An ex- 

amination of 10 or 2D IH-MR spectra of an ollgonucleotlde imadiately revealsI- that it 

is the H-2' and H-2" and H-5' and H-5" region of the spectra which contains important information 

regarding the sugar and the phosphate backbone conformation and are least resolved and are most 

complex to analyze. We herein report a general approach to the synthesis of 2'-deoxy-2'.2"- dldeu- 

terio-nucleosides providing a mans for incremental analysis of H-2'/2" region of oligonucleotldet 

by IH-)(IR spectroscopy by selective suppression of H-2'/H-2" absorptions at particular sites of 

oligo-DNA molecule containing these nucleosides and observe the sugar mobility by 2H-J84R spectro- 

scopy*. Any synthetic procedure developed for the above purpose should be generally applicable to 

all four 2'-deoxynucleorides and also should employ inexpensive reagents and protective groups in 

order to be synthetically useful. We first considered the procedure developed by Robins and his 

coworkersI for selective oxidation of the 2'-hydroxyl functloh of lat.0 the 2'-keto derivative 

2 and then HaED reduction and F‘ Ion treatment to give %In ca. 68% yield after an ion exch- 

ange column chromatography. These workers, In an independent paper, have also developed a useful 

procedure11 to convert the 2'-i-(S-phenoxythiocarbonatel to its 2'-deoxy nucleosides by reduc- 

tion with Bu3SnD In high yield. It was therefore considered logical to combine these two proce- 

dures to give the 2'-deoxy-2l.2" -dideuterlo-nucleosides. However, the execution of this plan faced 

a few drawbacks: (11 DMSO-Ac20 proaoted oxidation I8 of la-ld gave I-18% of P-methythlo ethers 

3a-3d; (Ill It becamelaborious and cu&ierswe to purlf;G 2'-ketonucleoside after the removal of 

&T (1111 one had to aqloy a large excess of NaBD4 (52 atmic equ~v.lIO for reduction 

since this was carried out directly without the removal of solvent and reagent (DHSO-Ac20); 

(iv) during the HaED reduction In DMSO. 3'.5'-O-(1.1,3,3-tetraisopropyl-1,3-disiloxyll- (TPDS) 

group in la-ld was not stable and, In fact, ca. 30% of 5a-5d could be only isolated and the rest -- _- 
was deprotected to 4a-4d which, therefore, had to be reprotected again12 with the expensive -- 
TPDS-Cl to give 5 Thus, It became clear during above work I2 that one of the major problems was 

the oxidation step wlth DKiO-Ac20. We, therefore, attmpted the oxidation of la-d by a CrO3-- 

pyridine-acetic anhydride complex In CH2Cl2 at 2O'CIo,I3 despite the reported-- 

proble&O with such oxldlzlng agent. It turned out that the oxidation of appropriately protec- 

ted uridlne derivative &by CrO3-pyrldine-acetic anhydride complex in CH2Cl2 gave a clean 

Cr+3 free product 2b (78%) which could be unambiguously characterized by IH-NU spectroscopy. - 
Harever. a similar oxidation of appropriately protected adenoslne &, N4-acetyl cytidine & and 

guanosine derivative g gave oxidation product(s) whose purity or identity could not be establ- 

ishe@ neither chromatographlcally nor spectroscopically. Therefore, it was decided to reduce 

directly the putative oxidation product(s) 5, &and @to the corresponding 2'-OH derlvatlves 

5a-d. Pyriaidlne nucleosldes (e and &l were reduced by NaBDq in absolute ethanol (one molar -_ 
equiv.1 to the corresponding alcohol in good overall yields (ca. 60% in two steps). It qy be noted 

that the corresponding LiAlD4 reduction of pyrimidlne derivatives gave a mixture products. Purlne 

nucleosides (g and gl were however reduced by LiAlD4 (equimolarl In dry THF. Adenosine deriv- 

ative &gave kw1t.h an overall yield of 57% In two steps i& * &+ gl but the corresponding 

guanosine derivative (fil gave a mixture of products, at the end of two-step oxidation-reduction 

procedure, which were not characterized. It is likely that CrO3-pyrldlne-AC20 oxidation step 

promotes side reaction in the guanlne part of the nucleoride. Appropriately protected arablnosides 

2, z and zwere then converted to thelr 2'_O-phenoxythlocarbonyl-II derivatives &, 2 and 

&in 81, 77 and 77% yields respectively. They were then subjected to n-Bu3SnD reduction in dry 

toluene in presence of azoisobutyronitrile (AIBN) II, followed by a deprotection step with 

fluoride ion, and a brief NH3/MeOH for s, gave free 2',2" -dideuterio-2'-deoxy nucleosldes &, 

&and sin 66, 70 and 72% yields respectively. 

Since above procedure does not work well for the preparation of 2'-deoxy-2'.2"-dldeuterlo- 

guanosine, and moreover, the preparation of 2'-deoxy-2'.2" -dideuterlo thymldine would involve an 

additional sequence of reactions for C-5 methylatlon of either uridine or 2'-deoxy-2'.2"- 

dldeuteriouridlne, we decided to devise a general synthetic methodology for the preparation of 
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(fi, 2-AMINO-&CHLORO-9-PURINYL, (I) N*-ACBTYL-9-GUANINYL. 

2-deoy-2-dideuterioribose, uhich then can be suitably coupled, through its chlorosugar, to differ- 

ent nucleobases to give all four naturally occurring 2'-deoxy-2',2"-dideuterionucleosides. For 

this purpose, we chose isomerically pure benzyl B-k-arabinopyranoside14 (8) as a cheap and rea- 

dily accessible starting material because of problems of selectively protecting the C-3 and C-5 

hydroxyl groups of a faethyl pentofuranoside (ara or ribo). Compound iwas converted to 3.4-isoprop- 

ylidene derivative15 9 in 89% yield leaving theC-2 hydroxyl group free which was oxidized by 

chromium trioxide-pyridine-AC20 complex 11.13 in dichloromethane at room temperature to 

the P-keto sugar g in 88% yield. Compound g was then conveniently reduced with LiALD4 in dry 

THF preferentially to the crystalline P(R)-dwterio-alcohol 11 in 94% yield. The second deuterium 

at the C-2 was then introduced by converting the 2(R)-deuterio-alcohol &to a crystalline 2-e(S-- 

q ethyldithiocarbonate) derivative 16 12 in 97% yield followed by its reductive cleavage with _ 

Bu3SnD in refluxing toluene for 20 h to give the 2-deoxy-2.2'-dideuterio sugar gin 79% yield. 

The 3,4-isopropylidene group in g could be selectively removed with 80% acetic acid at 20-C for 

24 h to crystalline fi in 80% yield and then to 2-deoxy-2,2'-dideuterioribose gin 934 yield upon 

treatraent with 0.5 I4 aqueous hydrochloric acid for 36 h at 2O'C. At this stage, the 2-deoxy-2.2'-- 

dideuteriosugar was converted to its methyl 3,5-di-(ptoluoyl)furanoside (a/O-mixture) E. The 

a/B-mixture of methyl glycosides Ewas then converted to isoaerically pure crystalline 2-deoy-2.- 

2'-didsuterio-3,5-d1-~(~-toluoyl~-D-erythropentofuranosyl chloride (=I in 83% yield using 

reported procedure for non-deuteratcd sugar17. 
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Synthesis of 2'-deo~u-2'.2"-dideuterlo nucleosldes. 

The 2-deexy-2,2'-dldeuterlo-a-chlom sugar 2 was subsequently used for condensation reactions with 

thystinegs18, 6-chloropurlnegrlg and 2-amino-6-chlorpurlneg to give the correspon- 

ding 2'-deoy-2',2" -dldauterlo-nucleosldes E, 20 and 21 In 81, 55 and 515 yields respectively. 

The condensation of 2 and cytoslne gave a mixture of 19 and Its a-Isoaer which could not be 

separated In the protected fom and, therefore, the mixture of 19 + a-lsowr was directly deprotec- 

ted using literature proctbres 18 and separated on a Dowex-OH- colum to obtain pure E in 

40% yield. Compounds g and gwere also deprotected to free nucleosldes Tf andla In 89 and 814 - - 
yields respectively. Coqound 21 was also converted to the guanlne-nucleoslde by a treabnent of 

trimthylanine In diglm at 2% for 2 h followed by a treat@nt with tetraethylalrmniua hydroxide 

for overnight at 20%; however It was Isolated as Its trlacetate 22, 

The IH-IM spectra of the 2'-deoxy-2',2" -dideuterlonucleosides are shown In panel B while the 

corresponding non-deuterated (natural) nucleosldes are shown In panel A in figures 1, 2, 3, 4 and 

5. A coqarlson of these spectra In figures l-5 clearly illustrate the specific labelllngs achieved 

in the present work. The spectra in Figs. l-5 also clearly shw that an absence of the J net work 

through H-2' and H-2" in the pentose-sugar part has brought about a severe change in the J aultip- 

llcities of H-l’. sharing now a singlet, and H-3' which only show the expected viclnal coupling 

with the H-4'. Further work is in progress to shon that the fncorporatlon of these 2',2"-dldeuter- 

lo-nucleosides along with the natural ones In ollgo-DNA can indeed help to liask slgnals selectively 

in the H-2'/2" region and thls also liasks multlpliclties in the anoneric and H-3' region which can 

be used in turn, to retrieve full information front the nondeutrated sugars and then systemtfcally 

altering the sites of Incorporations of these deuterlo-sugars wlthln the same DNA molecule, one 

should be able to build up the total picture on conformation and dynamics of bigger DNA molecule in 

an incremental fashion. 

EXPERMNTAL 

Melting polnts were uncorracted l~-mR spectra at 90 Wt and 13~ tUR at 23.7 MHZ were recorded 

with Jeol FX 9OQ lnstrumt. TetraWhylsllane was used as the Internal standard and the chemical 

shlfts are reported In ppm ( 6.scale). UV absorption spectra were recorded with a Varlan-Cary 2200 

Instruunt and Jeol DX 303 instrument was used for recording the MSS spectra. IR absorption was 

recorded with Perkln-Elmer 298 spectrolleter. Thin-layer chromtography (t.1.c.) was performed on 

Nerck precoated 6CF254 plates. Merck Kieselgel G was used for short colum chromatography. 

Capound 111 (2.36 g, 4 lo11 was added to a solution of the prealxed cwlex of chromium 

trloxlde(~)-pyridine(2)-acetic anhydrIde (1.2 g - 2 d - 1.2 ml. 3 mlar equlv. to nucleoslde) 

in dichlomaethane (30 al) and the mixture was stirred at room tqerature for 50 nln. The result- 

ing dark bmun solution was transferred by plpet Into a silica gel colum covered with ethyl 

acetate (150 al). The colua was then eluated with ethylacetate. Solvent was evaporated and coevap- 

orated with toluene to dryness. The residue was dissolved in dry tetrahydrofuran (THF) (50 ml). The 

solution was cooled with ice-water bath and lithfum alutinlua deuteride (98 atoln 5 D, 168 mg, 

4 -1) was added. Stirring was continued for 2 h and then water (1 11) was added Into the nlxture 

to destroy the excessive llthiua alutinlum deuterlde. Centrlfugatlon, evaporation and purification 

of the Wlxture with silica gel colum gave 5, yield 1.35 g (57%). MS (FA8+): talc. 511. 2631 for 

04+H)+, found 511.2617. 1H-WI (CDCl3): 8.13 (2, 2H) H-8, H-2; 6.49 (broad. 2H) -It&; 6.21 

(2, 1H) H-l’; 4.59 (4, J3, 4s n 8.1 Hz, 1H) H-3'; 4.03-3.62 (c, 4H) H-4'. H-5' and -OH; 1.08 

(I, 28H) isopropyl groups.*%mR (CDCl3): 83.7 (4 JCH = 166 Hz) C-l'; 81.1 (A, 

JcH - 145.3 Hz) C-4'; 74.4 Id. JCH = 144.2 Hz) C-3'; 61.4 (&, JCH - 141.6 Hz) C-5'. 
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The tixture of 5(1 (1.1 g. 2.16 nol), 4-N,N-dlrthyla@lnopyrldlne HAP) (0.54 g. 4,43 loll. phen- 

oxythlocarbonyl chloride (PTC-Cl) (471 pl. 2;59 lol) In dry acetonltrile (35 W1) *a$ stirred at 

roa teqemture ovemlght. Solvent was evaporated and the msj,due was partitioned betieen ethyl 

acetate (100 till) 'ahd water'(50 111). Organic phase was washed wlth water (2 x 50 ml), dried with 
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HgSOq. evaporated. The resldue was purlfled with a slllca gel colur, to 5, yleld 1.D6 g (81%). 

IIS (FA8+): talc. 647.2614 for (W)+. found 647.2603. IH-~R (CDC13): 8.32 (2, lH1 H-8; 

7.98 (2, 1H) H-2; 7.23-6.75 (E, SH) arcm; 6.20 (fr 1H) H-l'; 5.21 (& J3, - 8.1 Hz, 1H) 4s 

H-3'; 4.16-4.06 (3 3H) H-4'. H-5'; 1.08 (t, 28H) Isopropyl groups. W-I&R (CDCl3): 80.5 (4 

JCH = 170.8 Hz) C-l'; 80.5 (& JCH - 146.4 Hz) C-4'; 73.1 ($ JCH - 145.3 Hz) C-3'; 

61.7 (2, JCH - 144.0 Hz) C-5'. 

6-Amlno-9-(2'-deo~-2',2"-dldruterlo-8-D-erythro-pentofuranosyl)purlne (la). 

Cmound & (0.91 g, 1.5 lol) was dlssolved In dry toluene (25 ml) and 2,2'-azo-bls-t-rthyl- pro- 

panltrlle (MEN) (48 mg, 0.3 mnol) and n-8ugSnD (800 pl, 3 -1) were added. The solutlon was 

degassed wlth nitrogen for 20 aln and then heated at 75 l C under nitrogen for 3 h. To this mixture 

tetra-n-butylannolum fluorlde (T8AF) (3 ml, 1 I4 In THF) was added and stirred at 75 'C for another 

1 h. All volatlle material was evaporated and the residue was partltioned between ether (5 x 30 111) 

and water (50 ml). The aqueous phase was concentrated and applled to a column of Dowex I- 

X2(DW) resln uslng water as the eluent. Approprlate fractions were collected and evaporated. The 

product was crystallized from ether-ethanol mixture to glve k. yleld 250 mg (66%). 

1H-NPR (CD3OD + 020): 8.31 (5, 1H) H-8; 8.19 (2, 1H) H-2; 6.44 (2, 1H) H-l'; 4.60 (& 1H. 

J3, 4, = 2.4 Hz) H-3'; 4.10 (3 lH, J4, 5, = 3.4 Hz, J4,,5,, - 2.9 Hz) H-4'; 3.82 

(,'2H. J5, 5,, - 12.2 Hz) H-5' and H-5". 13~mu (CD~OD + D2o): 89.8 (& ~~~ - 

148.9 Hz) Ck; 87.0 (d, JCH - 167.3 Hz) C-4'; 72.9 ($ JCH = 142.8 Hz) C-3'; 63.6 (& 

JCH - 142.8 Hz) C-5'. IIs (EI+): talc. for w 253.1144, found 253.1139. 

1-(3',5'-0-TPDS-2'(S)-deuterio-D-D-threo-pcnt4furanosyl) lH,3H-pyrlmldlne-2,4-dlone (z). 

Compound 2bll (0.94 g, 1.93 ~01) was dlssolved In absolute ethanol (10 al) and was cooled wlth - 
Ice- water bath. Sodium borodeuteride (51 mg. 1.23 msol) was added and stlrring was continued for 

2 h. The solution was neutrallzed by bubbling carbon dloxlde. Solvent was evaporated and the resld- 

ue was partltloned between ethyl acetate (100 ml) and water (50 ml). The organic phase was washed 

wltb saturated aqueous sodium chloride, dried wlth MgSO4, evaporated to glve z, yleld 907 mg 

(96%). MS (FA8+): talc. 488. 2359 for (M+H) +, found 488. 2384. lH-mR (CDC13): 7.84 (i, 

J5 6 - 7.9 Hz, 1H) H-6; 6.10 (2, 1H) H-l'; 5.72 (c& 1H) H-5; 4.1-3.8 (fi, 5H) H-3', H-4'. H-5'. 

-Ori; 1.05 (I, 28H) Isopropyl groups. 13C-l84R (CDCl3): 84.2 (g, JCH = 173.3 Hz) C-l'; 80.7 

($ JCH - 147.7 Hz) C-4'; 72.1 (A, JCH - 136.7 Hz) C-3'; 60.2 (4, JCH n 144.1 Hz) 

C-5'. 

2,4-dlone (+). 

Coppound 2 (790 mg. 1.27 wl) was treated under the same condltlon as described for &to 

2, yield 780 mg (77%). CIS (FA6+): talc. 624. 2341 for (H+H)+, found 624. 2373. ~H-W 

(CDC13): 7.61 1H) H-l'; 5.76 (& 

lH)'H-5; 4.63 

($ J5,6 - 8.3 Hz. 1H) H-6; 7.3-7.0 (3 5H) arm; 6.36 (2, 

($ J3, - 8.5 Hz, 1H) H-3'; 4.10 (3 2H) H-5'; 3.90 ($ ), 1H) H-4'; 1.07 

2DH) Isopropyl groups: 13C-)(IR (CDC13): 81.2 (A, JCH = 177 Hz) C-l'; 80.5 (4 JCH - 

(5 

162 Hz) C-4'; 72.1 (d. JCH = 150 Hz) C-3'; 60.5 (& JCH - 144 Hz) C-5'. 

l-~2'-dcoxy-2',2"-dldcuterlo-8-D-eryUlro-pmfofuranosylI-1H,3H-pyrlaldlne-2.4-dlone (3). 

glve 

Compound s (623 mg, 1 nol) was dissolved In dry toluene (20 ml) and AIBN (32 mg, 0.2 ~1) and 

8u3SnD (523 pl. 2 mol) were added. The solutlon was degassed wlth nltrogen for 20 min and then 

heated at 75 'C for 3 h. T8AF (2 ml, 1 I4 In THF) was added and the mlxtun was stlrred for another 

1 h at 75 l C. Solvent was evaporated and the residue was partltloned between ether (50 ml) and 

water (50 ml). The aqueous phase was concentrated and applled to a col,~ of Dowex l-X2 

(HCO3) resln. etuatlon of product with water to glve 2, yleld 170 mg (7511). NS (FA8'): 
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talc. 229. 0794 for WHP. found 229. 0769. ~H-IM (020): 7.78 (& J5 - 8.1 6 Hz, lH1 

H-6; 6.20 (2, 1H) H-l'; 5.81 ($ 1H) H-5; 4.38 (A, J3, - 3.4 Hz. 4, 1Hj H-3'; 3.97 (I, 1H) 

H-4'; 3.74 (3 2H) H-5'. 13C-IBR &O): 88.2 @, JCH -*149.0 Hz) C-4'; 85.9 (A, JCH 

= 177 Hz) C-l'; 71.9 ($ JCH - 155 Hz) C-3'; 62.7 (L, JCH - 149 Hz) C-5'. 

Oxidation of compound 1~20 (527 mg. 1 ~1) was carried out under the same condition as descri- - 
bed for 5. The crude ketonucleosfde was dissolved in absolute ethanol (4 ml). amonium chlorida 

(54 mg, 1 rwl) and sodium borodeuteride (42 mg. 1 mol) were added at 0 'C. Stirring was continued 

for 2 h and then methanol (1 ml). saturated aqueous anaonia chloride (2 ml) were added. After evap- 

oration of the solvent the residue was partitioned between ethyl acetate (50 ml) and water (20 ml). 

the organic phase was washed with saturated aqueous sodium chloride (2 x 20 ml). dried with 

MgSO4, evaporated. The mixture was separated with silica gel colum to give z, yield 300 mg 

(57%). MS (FA8+): talc. 529. 2625 for ol)*H) +, found 529. 2604. ~H-M (COC13): 8.23 (A, 

J5 6 = 7.5 Hz, 1H) H-6; 7.51 (E, 1H) H-5; 6.14 (5, 1H) H-l'; 4.13-3.81 (2, 5H) H-3'. H-4', 

H-6' , -OH; 2.27 (2, 3H) acetyl; 1.09 (f, 28H) isopropyl group. 13C-1EIR (COC13): 85.2 (A, 

JCH - 173.4 Hz) C-l'; 81.0 (4, JCH = 145.7 Hz) C-4'; 73.3 (A, JCH - 141.6 Hz) C-3'; 

60.5 I& JCH = 145.3 Hz) C-5'; 24.3 CH3 in acetyl. 

4-Ace~ido-l-(3',5'-0-TPOS-2'-O-phenoythiocarbony1-2'~S~-deuterfo-O-O-threo-pcnt4furanosyl~-1H- 

eyrimidine-2-one (%I. 

The mixture of k (370 rag, 0.2 roll, OHAP (769 mg. 6.3 mol) and PTC-Cl (172.5 mg. 1.4 ml1 in 

dry acetonftrile (10 ml) was stirred at 20 'C for 24 h. Solvent was evaporated and the residue was 

partitioned between ethyl acetate (3 x 100 al) and water (50 al). The organic phase was washed with 

satd. aqueous sodium chloride (2 x 30 ml), dried with 8gSO4, evaporated. The residue was purfffed 

with silica gel coluam to give s, yield 350 mg (774). MS (FA8+): talc. 665. 2607 for MtH)+, 

found 665. 2607. 1H-NMR (COCl3): 8.0 (& J5 6 - 7.1 Hz, 1H) H-6; 7.27-6.95 (1, 6H) H-5, 

arom; 6.43 (5, 1H) H-l'; 4.61 (4, J3, 4, = i.5 Hz, lH1 H-3'; 4.1-3.96 ('", 3H) H-4'. H-5'; 2.28 

(2, 3H) acetyl; 1.12 (fi, 28H) 1soprop;l groups. 13C-HIR KOCl3): 82.9 C-l'; 81.4 C-4'; 72.4 (& 

JCH = 141.7 Hz) C-3'; 60.9 (+. JCH - 138.1 Hz) C-5'; 25.0 acetate CH3. 

4-Amlno-1-~2'-deoxy-2',2"-dibeuterio-~-O-eryth~-pentofuranosyl)-1H-pyriaidfne-2-one (7e). - 

Compound & (305 mg, 0.46 ~1) was dissolved in dry toluene (8 ml) and AIBN (16 mg. 0.1 ~01) and 

Bu3SnLl (250 ul, 0.92 ~1) were added. The solution was degassed with nitrogen for 20 mfn and the 

mixture was heated at 75 l C for 14 h under nitrogen. TBAF (1 ml. 1 M in THF) wds added and stirring 
was continued for 3 h. Solvent was evaporated and the residue was treated with saturated axnonfa- 

methanol overnight. All volatile matters were evaporated and the residue was partitioned between 

ether (20 ml) and water (20 al). The aqueous phase was applied to a column of Oowex l-X2 (OH') 

resin. Elution with water and evaporation of appropriate fractions gave 2, yield 40 mg (385). 

lH-WR (CO300 + 0201: 7.98 (A, J5 6 = 7.5 Hz, 1H) H-6; 6.25 (2, 1H) H-l'; 5.94 (1, 1H) 

H-5; 4.38 (i, J3m 4, = 3.9 Hz, 1Hj H-3'; 3.96 (3 J4, 5, 4 3.4 Hz. J4~,5,, = 3.9 

Hz, 1H) H-4'; 3.74 (I, 2H) H-5' and H-5". 13C-NRR (&300 + 020): 88.7 (d, JCH - 147 

Hz) C-4'; 87.6 @, JCH - 170 Hz) C-l'; 72.1 (A, JCH = 150.2 Hz) C-3'; 62.9 (;, JCH 

= 141.6 Hz) C-5'. 1Is (EI? talc. for M* 229.1031, found 229.1026. 

Benzyl 3,4-isopropylidene-B-O-arabino-pentopyranoside (2). 

To a suspension of benzyl B-O-arabfnopyranosfde (a) (13 g, 57 mol) in CNW (100 ml), P-toluen- sul- 

fonic acid mnohydrate (140 w, 0.74 ml) and 2,2-dimethoxypropane (21.3 ml, 171 ~01) were added. 

The mixture was stirred 2 h at 20 'C. the reaction was neutralized uith Mmrlfte (OH' form). The 

mixture was filtered and the filtrate was evaporated and co-evaporated a fsr times with toTuene. 

The residue was then purified by silica gel colum chromatography to give the title corpwnd z, wh- 
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fch was precipitated from petroleum ether. Yield 13.5 g (69%). up. 90-92 'C. 1H-m (CDC13): 

7.36 (2, 5H) aron.; 4.93 (2, J1 2 = 3.6 Ht. 1Hl H-l; 4.68 (9, J - 12.4 Hz. 2H1 
O-CCPh; 4.23 (3 2H) H-3 and Hi4; 3.95 (5, 2H) H-5; 3.82 (broaiy. 1H) H-2; 2.35 (broad 2, 1H) 

-OH; 1.53 and 1.36 (2 x 2, 6H) CH3 In isopropylfdene. &-HIR (CDC13): 96.7 (C-1); 75.7 

(C-2); 72.7 (C-3); 69.9 (C-4); 69.6 (C-5); 59.7 (-OCCPh); 27.8 and 25.8 (CH3 in 

lsopropylidene). 

Benzyl 3,4-fsopropylfdene-8-0-erythro-pentopyranosid-2-ulose (lo). 

Chroafum (VI) oxide (5.96 g, 59.7 -1) was added to pyrldfne (12 ml, 119.4 smol) in dlchloro.met-' 

hane (100 ml) and the resulting solution was stlrred for 15 mfn at 2O'C. A solutlon of 2 (4 gr 

14.9 asno fn dlchloroaethane (10 al) was added, imediately followed by acetic anhydrlde (5.8 ml, 

59.7 maol). After stfrrlng for 15 min. ethyl acetate (50 nl) and toluene (50 ml) were added. The 

solution was decanted and passed through a short sllfca gel colum. The eluate was evaporated and 

co-evaporated with toluene to give gas an oil (3.52 g, 88%). ~H-M (COC13): 7.32 (2, 5H) 

arom.; 4.88 (2, 1H) H-l; 4.67 (9, Jgea - 12 Hz, 2Hl =Ph; 4.70 (& J3,4 = 5.1 Hz, 1H) 

H-3; 4.50 1~. 1H) H-4; 4.22 (z, 2H) H-5; 1.44 and 1.37 (2 x 2, 6H) CH3 of isopropylidene. 13C- 

MR (COC13): 198.5 (21 carbonyl group; 98.7 (d, JCH - 174.1 Hz) C-l; 77.3 (g, JCH - 

149.4 Hz) C-3; 75.1 (A. JCH = 115.7 Hz) C-4; 69.7 (4. JCH - 107.8) C-5; 58.3 (4. 

JCH = 144.9 Hz) O-CC-Ph; 26.9 and 25.8 methyl in isopropylidene. IR - 1750 cm-1 (C-0). 

MS (FAB'): talc. for (H-H) 277.1076, found 277.1094. 

8en~1-3,4-fsopropylidene-2(R)-deuterfo-8-D-eryUIro-pentopyranoslde (111. 

Compound g (13.24 g. 47.6 ~01) in dry THF (100 ml) solution was cooled In a ice-water bath and 

lithium alumfnfua deuteride (98% atom D, 0.98 g, 23.3 no11 was added in portions. The nixture was 

stirred 15 ofn in the Ice-water bath and then at room teslperature for 3 h until the disappearence 

of carbonyl band absorption was observed In the IR spectra. The reaction was quenched with water 

( 1 ml) and then ethyl acetate (50 ml) was added. The mixture was filtered and the filtrate was ev- 

aporated to a saall volume (15 ml). Ethyl acetate (150 ml) was added and then washed rlth water (2 

x 15 ml). Organic phase was dried (MgSO4) and evaporated to give gwhich was crystallized from 

petroleum ether. Yield 12.5 g (94%). mp. 90-2-C (methanol). C15HlgD05 requires: C 

64.04. H/D 7.52; found C 65.11, H/O 7.59. IH-~R (CDC13): 7.34 (2, 5H) area.; 4.83 (2, 1H) H-l; 

4.67 (9, Jgm -12 Hz, 2H) O&?Ph; 4.45 (d, J3,4 - 6.7 Hz, 1H) H-3; 4.24 (2, 1H) H-4; 

3.76 (fi, 2H. J4,5 - 3 Hz, J = 12 Hz) H-5; 2.64 (broad 2, 1H) -OH; 1.53 and 1.36 (2x2. 

6H) CH3 in isopropylidene; j&R (CDC13): 99.3 @, JCH - 161.8 Hz) C-l; 72.7 @, 

JCH - 150.4 Hz) C-3; 72.6 (2, JCH - 150.4 Hz) C-4; 69.7 (& JCH n 132.4 Hz) C-5; 

61.7 &, JCH = 147.0 Hz) OCCPh; 26.3 and 25.1 CH3 of isopropylidene. MS (FAB'): CalC. 

for (M-H)' 280.1295, found 280.1313. 

Benzyl 3,4-1s~ropylIdane-2(R)-deuterio-2-0-~(meUlylthlo)thlocarbony~-B-D-eryfhro-pentopyranoslde 

(12). 

A solution of 11 (5.34 g, 19 mpol) in THF (100 ml) was added to a stirring suspension of NaH (1.2 

g, 80% in oil, 40 ra~ol) in THF at 0 'C. The aixture was refluxed 2 h and then cooled in Ice-Water 

bath. Carbon dfsulflde (10 ml) was added slowly with vigorous stirring. Stlrrlng was COntinUed for 

further 2 h at room temperature. Methyl iodide (10 ml, 39.9 mol) was added and the mixture was 

kept overnight. The solution was poured into ice-water with stirring and extracted with ethylacet- 

ate (3 x 100 ml). Organic phase was washed with water, dried (NgSO4) and evaporated to give 

6.85 g (97%) yelloufsh solid 12. mp. 82-4 'C (methanol). C17H21D105S2 requires: C 

54.96, H/D 6.24; found C 55.11,H/D 6.31. 1H-IMR (CDC13): 7.31 (2. 5H) arom.; 5.07 (2, lH1 H-l; 

4.78 (A, J3 4 - 7.1 Hz, 1H) H-3; 4.69 (9, Jgm 

= 1.9 Hz, j4 5, 

- 12 Hz, 2H) OCCPh; 4.38 (3 J,,5 

= 2.1 Hz, 1H) H-4; 3.82 (c, Jgen - 12.2 Hz. 2H) H-5; 2.57 (2, 3H) 

-SCH3; 1.52 ah 1.32 (2x2, 6H) CH3 of fsopropylidene. 13C-Mt (CDC13): 96.1 (i, JCH = 

164.0 Hz) C-l; 73.2 (i, JCH - 150.9 Hz) C-3; 70.7 (& JCH = 159.5 Hz) C-4; 69.2 &, 
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JCH = 147.1 Hz) C-5; 62.2 (i, JCH = 148.3 Hz) CCAPh; 26.2 and 25.1 (qcach) CH3 of 

isopropylidene; 19.2 (3, JCH - 142.7 Hz) -s; MS (EI+1: talc. for I@ 371.0972 found 

371.0979. 

Benzyl 3,4-lsopropylidmt-2-dco~-2,2'-didwterlo-eryth~-paatopyranoslde (13). 

To a boiling solution of tributyltln deuteride (4.7 g, 15 awl) in dry toluene (150 ml) was added 

dropuise over a period of 3 h, a solution of 12 (3.7 g, 10 mol) in dry toluene (100 ml) under 

argon which was refluxed for 20 h while the reaction was monitored by t.1.c. (lO:l, v/v; Benzene- 

ethyl acetate). The solvent was removed in vacua and the residue was extracted with hot acetoni- 

trlle (3 x 80 ml). The extract was washed with hexane (4 x 50 al) to rmve tin-containing 

conpounds. After concentration of the acetonitrlle layer, the residue was crystallized from hexane. 

The mother liquor was purified by silica gel column chromatography to give the title conpound. 

Yield: 2.1 g, 79%. 9. 48-9 'C (hexane). C15H@204 requires: C 67.65, H/O 8.32; found 

C 67.51, H/O 8.39. ~H-~R (COC13): 7.32 (2, 5H) arom.; 4.97 (2, 1H) H-l; 4.62 (9, Jgem 

= 11.8 Hz. 2H) OCCPA; 4.46 (A, J3,4 = 6.3 Hz, 1H) H-3; 4.12 (t, J4 5 - J4 5, = - 

2.7 Hz, 1H) H-4; 3.79 (m, Jgea = 12.1 Hz, 2H) H-5; 1.50 and 1.34 (2;~, CH)'CH3 of isopropyl- 

idene. 13C-IU4B (CDC13): 95.5 (& JC. = 170.0 Hz) C-l; 71.9 (A. JCH = 102.5 HZ) C-4; 

69.6 (d. JCH - 99.5 Hz) C-3; 69.1 (4, J,.. - 148.7 Hz) C-5; 61.1 (4, J,.. = 145.3 Hz) 

OC&Ph; 27.2 and 25.3 CH3 In isopropylidene. MS (EI+): talc. for M+ 266.1487. found 

266.1466. 

Benzyl 2-deoxy-2,2'-dideuterio-8-0-rlbopyranoside (14). 

Colepound E (3.7 g, 13.9 ml) was dissolved in 80% acetic acid (30 ml) and the solution was stlrr- 

ed at room werature for 24 h and then evaporated to dryness. The residue was subsequently cryst- 

allized fron ether. Yield 2.5 9. 80%. mp. 96-7 'C (ether). C12H140204 requires: C 63. 

70. H/D 8.02; found 63.78, H/D 8.11. ~II-~R (CDC13): 7.30 (5, 5H) arom.; 4.95 (2, ltl) H-l; 4.53 

(9s Jga - 11.5 Hz, 2H) OCCPh; 4.09 (t, 2H) H-3 and H-4; 3.81 (3 2H) H-5; 13~MI 

(CDC13): 96.7 (& JC. = 170.0 Hz) C-l; 68.9 (4, JCH - 140.1 Hz) C-5; 67.9 (g, 

JCH = 100.0 Hz) C-4; 64.6 ($ JCH * 142.7 Hz) C-3; 62.6 (+. JCH - 147.8 Hz) 

OCCPh. MS (FAB'): talc. for (Wi)- 225.1096, found 225.1072. 

2-deoy-2,2'-dideuterlo-D-erythropcntose (5) 

The compound 14 (3.7 g, 16.4 maol) was treated with hydrogen chloride solution (30 ml. 0.5 M) stir- - 
red at ram temperature for 36 h. The reaction was neutralized with tierlite (OH' foru) filtered 

and the filtrate was washed with dlchloromethane (2 x 20 ml) and ether (20 ml). Aqueous phase was 

evaporated in vacua to give 1.4 g (93%) of an oil. MS (FAB-) talc. for (M-H)- 135.0626, found 

135.0629. 

Methyl 2-d~~-2,2'-dideuterio-3,5-di-O-p-toluoyl-D-erythro-pentofuranoside (16). 

To a solution of compound 15 (0.6 g. 4.4 ~1) in methanol (12 ml) was added 1% solution of hydro- 

gen chloride in ncthanol (1.3 ml). The mixture was kept in a stoppered flask for 15 min and then 

the reaction was stopped by addlng excess of dry pyrldine with stirring. The reaction mixture was 

evaporated and co-evaporated with dry pyridine and then the reoldue was dissolved In dry pyridine 

(4.6 ml). The solution was cooled in ice bath and e-toluoyl chloride was added quickly. The mixture 

was stirred at O'C for 1 h and then stirred overnight at 20-C. The mixture was subsequently poured 

into crushed Ice (20 ml) with stirring and extracted with ether (3 x 15 ml). Organic extracts were 

combined and washed with saturated sodium hydrogen carbonate (2 x 10 ml) and water (10 al). The 

oranlc phase was evaporated and purified by silica gel colua chromatography. The title compound 16 

was crystallized from ethanol. Yield 0.96 g (53%). lti-NW (CDCl3): 7.95-7.22 (E, 1oH) arom.; 



C

5.59 (A, J3 4 - 2.5.k. 0.4H) H-3 of 8-is-r; 5.41 (4. J3 4 = 3.5 Hz, 0.6H) H-3 of 

a-isomer; 5121 (f, 0.4H) H-l of 8-fsamr; 5.19 (2, 0.6H) Hi1 of a-1-r; 4.58 - 4.51 &, 3N) H-4 

and H-5 of a- and B-isomers; 3.41 (2, 1.8H) 0CH3 of a-isomer; 3.34 (2, 1.2H) DCH3 of 8-isomer; 

2.40 (2, 6H) CH3 on arom.; 13C-NM (COC13): 105.4 (d, JCH = 170.6 Hz) C-l of O-isomer; 

104.8 (A. JCH - 170.7 Hz) C-l ofa-isomer; 81.7 (4 JCH - 147 Hz) C-4 of 8-isomer; 80.8 

(d. JCH - 149 Hz) C-4 of a-isomer; 75.2 (& JCH - 154 Hz) C-3 of 8 isomer; 74.4 (A, 

JCH - 153 Hz) C-3 of a-is-r; 65.0 (2, JCH - 150.5 Hz) C-5 of 8-isomer; 64.1 (5, 

Jr.8 - 148 Hz) C-5 of a-isomer; 65.0 (9, JCH = 143.8 Hz) OCH3 a and 8; MS (FAB'1: 
talc. for (8-H)' 385.1620, found 385.1630. 

2-deo~-2,2'-d1deukrio-3,5-df-O-p-toluoyl-a-D-eythro-pentofura~syl chloride (17). 

Cqound 16 (0.96 9, 2.49 lsol) was dissolved in glacial acetic acid (1.4 al) and to this solution 

was added glacial acetic acid which was presaturated with dry hydrogen chloride (3 ml). Dry hydro- 

gen chloride gas was then bubbled into the solution when the product started crystallizing out. The 

reaction mixture was then cooled in ice-bath for 30 min and then the crystals were filtered and 

washed throughly with cold dry ether to give 17. Yield 0.81 g (83.5%). mp. 119-21 l C. 
C2lHl9O2ClO5 requires: C 64.53, H/O 5.93, Cl cO7; found C 64.49, H/D 6.01, Cl 9.14. 

lH-NMB (COC13): 7.90 (z, 4H) and 7.2 (3 4H) arom.; 6.46 (2, 1H) H-l; 5.55 (d, J3 4 - 

2.6 Hz. IH) H-3; 4.84 (z, 1H) H-4; 4.66 (f, 2H) H-5; 2.41 (2, 6H) CH3 of arom.; &-m~ 

(COC13): 95.2 (d, JCH - 187.6 Hz) C-l; 84.7 @, JC. n 148.3 Hz) C-4; 73.5 ($ 

JCH = 156.7 HZ) C-3; 63.5 (L, JCh - 147.2 Hz) C-5. MS (EI+): talc. for (M-Cl)+ 355. 

1515, found 355.1511. 

1-(2'-Deoy-2',2"-didcuterio-3',5'-di-O-p-toluoyl-8-D-erythro-pentofuranosyl~-5-nctllyl-1H,3H- 

eyrimidine-2,4-dione (El. 

A suspension of thymine (250 mg. 2 ml) in a mixture of hexamethyldfsflazane (4 ml) and trimethyl- 

chlorosilane (0.4 ml1 was refluxed until it turned into a clean solution. Volatile matters was 

removed in vacua and co-evaporated with dry xylene. The syrup was dissolved in pure chlorofon 

(5 ml) and compound z (391 tq. 1 nrpol) was added. The mixture was stirred for 24 h at room tem- 

perature. Chloroform (30 ml) was added and the solution was washed with water (3 x 10 ml). Organic 

layer was concentrated in vacua and the residue was purified by silica gel column chromatography to 

give a mixture of a and 8 isomers which. upon dissolution in methanol, gave the crystals of the 8 

iSOaT. Yield 390 q 181.5%). mp. 196-7-C (meth.SnOl). C26li2&~07 requires: 

C 64.99, H/O 5.87, N 5.83; found C 65.12, H/D 5.94, N 5.91. ~H-~UR (COC13): 8.97 (2, 1H) -NH; 

7.93 (3 4H) arom.; 7.25 (I, 5H) atom. and H-6; 6.45 (2, 1H) H-l'; 5.62 (1, J3 4 - 1.7 Hz, 1H) 

H-3'; 4.72 (f, 2H) H-5' and H-5"; 4.52 (;, 1H) H-4'; 2.43 (5, 6H) CH3 on a&; 1.62 (5, 3H) 

5-CH3; 13C-NRR (CDC13): 84.9 ($, JCH - 171.8 Hz) C-l'; 82.8 1;. JCH - 151.6 Hz) 

C-4'; 74.8 (d, JCH - 160 Hz) C-3'; 64.2 (i, JCH = 146.5 Hz) C-5'. MS (FAB-1: talc. for 

(M-H)- 479.1787, found 479.1801. 

Compound '8 (230 mg, 0.48 mnol) was dissolved in nathanolic amonia (25 ml) and the solution was 

stirred overnight. Volatile materials was removed in vacua. The residue was dissolved in water 

(20 al) and extracted with dichlororethane (2 x 15 ml) and ether (15 ml). Aqueous phase was 

concentrated to dryness to give If. Yleld 104 mg (89%). mp. 181-2% (methanol. UV (water): 

x = 266 nm (c = 9.300). C10H12D2N2O5 requires: C 49.17, H/D 6.60, N 11.47; 

f:;d C 49.11, H/D 6.52, N 11.54. 1H-MlR (CO300 + 020): 7.77 (2, 1H) H-6; 6.28 (5, 1H) H-l'; 

4.45 @, lH, J3,4 = 3.3 Hz) H-3'; 3.99 (I, lH, J4,,5, = 3.5 Hz, J4,,5,, = 2.8 Hz) 

H-4'; 3.80 (I, 2H) H-5' and H-5"; 1.92 (5, 3H) 5 CH3; 13C-mR (CO300 + D20): 88.5 ($ 
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JCH = 149.0 Hz) C-4’; 86.4 (2, JcH * 169.7 Hz) C-l; 72.0 (is JCH - 151.5 Hz) C-3’; 

62.7 (i, JCH = 142.9 Hz) C-5; 12.8 (9, JCH - 146.5 Hz) 5-CH3. MS (FAB-1: crlc. for 

(M-H)’ 243.0950. found 243.0935. 

4-Mno-1-(2'-dsoy-2',2"-dldeutcrio-6-D-crythro-pentofuranosyl~-1H-pyrl~dlne-2-one (2). 

Cytosine (165 110, 1.5 sol) was condensed with collpound 2 (400 ug, 1.03 -1) folloulng the pro- 

cedure described for l& to give a mixture of g and its a-is-r (489 19. 965). This mixture was 

treated with methanolic amnia (20 ml] for 24 h at room tewprature. After concentration, the 

residue was dissolved in rater and extracted with chloroform (3 x 15 ml). The aqueous phase was 

.concentrated to a smell volume and was applied to a column of Douex l-X2 (OH-) which uas eluatad 

with water. First, the a-isomr was collected out and then car the g-lsoaer. The later fractions 

were combined and evaporated to give compound 2. Yield 95 mg (4oL). mp. 203-4% (wthanol); UV 

(water): Xmx = 270 nm (r = 10.600). CgH1102N304 requires: C 47.16, H/D 6.59, N 18 
.33; found C 47.23, H/D 6.68, N 18.43. ~II-WR, 13~to and MS are Identical to the product 

obtained through the first route (described above). 

6-chloro-9-(2'-dcoxy-2',2"-didautcrlo-3',5'-di-0-p-toluoyl-8-D-eyfhro-pentofuranosyl~ PUriIIe 

@I. 

A mixture of C-chloropurine (0.23 g, 1.5 ~1) and sodium hydride (80% In oil, 0.468 g, 1.56 -11 

in dry acetonitrile (13 ml) was stirred at room temperature under argon for 30 min. Compound g 

(488 m? 1.25 imaol) was then added in portions with stirring in 0.5 h and then the stirring was 

continued for a further period of 20 h. The suspension was filtered and the filtrate was evaporated 

in vacua. The residue was purified by silica gel colum chruaatography. Yield 347 mg (55'2). ewas 

crystallized form methanol (302 mg, 48%). np. 106-8-C (methanol). C26H2102ClHq05 

requires: C 61.36, H/D 4.95, N 11.01, Cl 6.97; found C 61.44. H/D 5.07, N 11.09, Cl 7.16. WMR 

(CDC13): 8.67 (5, 1H) H-8; 8.30 (2, 1H) 2H; 7.90 and 7.24 (2, 8H) arm.; 6.58 (s_, 1H) H-l’; 5.83 

(i, J3 4 = 1.7 Hz, 1H) H-3'; 4.71 (3 3H) H-4' and H-5', H-5"; 2.49 and 2.37 (2, 3H each) 

CH3 on'toluoyl; 13C-M49 (CDC13): 85.3 (d, JCH = 166 Hz) C-l'; 83.2 ($ JCH - 152 - 

Hz) C-4'; 74.7 (& JCH - 159 Hz) C-3'; 63.6 (5, JCH = 150 Hz) C-5'. MS (FM-): talc. 

for (M-H)- 507.1404, found 507.1411. 

6-~no-9-(2'-deoxy-2',2"-dideuterio-8-O-eryth~-pentofuranosyl)purine (&I. 

Conpound 20 (260 mg, 0.5 ml) in methanolic amnla (5 ml) was heated at 100% in a sealed tube. 

After 20 h the solvent uas removed and the residue was dissolved in water (10 ml). The solutqon uas 

extracted with chloroform and ether. Aqueous layer was evaporated in vacua and the residue was cry- 

stallized from water. Yield 102 mg (82%). np. 203-4% (water). UV (water): X,, - 259 nm 

( E= 13.8001. Cl&lllD2N503 requires: C 47.42, H/D 5.97, N 27.65; found 47.54, H/D 
6.09, N 27.78. 1~MR. 13C-)#R and MS are identical to the product obtained through the first 

route (described above). 

2-~no-6-chloro-9-(2'-deoxy-2'.2"-dldeuterio-3',5'-di-O-p-toluoyl-D-D-ery~~-pent6furanosyl~- 

purine (21). 

2-Amino-6-chloropurine (187 mg, 1.1 no11 was condensed with carpound E (410 q, l&rel) using 

the procedure described for the preparation of coupound g. The title conpound cuss crystallized 

fn methanol. Yield 280 ag (51%). rp. 176-8% (methanolI. C26H2202ClN505 requires: 

C 59.60. H/D 5.77, N 13.37 Cl 6.77; found C 59.69, H/D 5.68, N 13.43, Cl 6.84. %-IIIR (CDC13): 

7.9 (3 5H) toluoyl and H-8; 7.2 (3 4Io toluoyl; 6.36 (4 llo H-l'; 5.80 (i, J3, )a = 2.2 Hz, 

llo H-3'; 5.35 (broad 5. 2H) -Nip; 4.68 (5, 3H) H-4'. H-5' and H-5"; 2.43 and 2.39 (6H) CH3 of 

to1uoy1; 13C-mR (CDC13): 84.7 (d. JC. l 163.6 Hz) C-l'; 82.6 (& JCH - 153.8 Hz) 
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C-4'; 74.7 (a. JCH n 168.5 Hz) C-3'; 63.6 (4, JCH = 148.9 Hz) C-5'. MS (FAB'): talc. 

for (H-H)- 522.1514, found 522.1484. 

2-Ace~do-9-~2'-deoy-2',2"-dldeuterio-3',5'-di-O-acetyl-8-D-eryUlro-pentofuranosyl~-SH-purine- 

6(lH)-one (22). 

To a solution of compound 21 (260 mg, 0.5 1~11 in diglyme (10 ml) trillethylamine (3 al) was added. 
After stirring at rooa merature for 2 h tetraethyl~nium hydroxide 04, 3 ml) was added and the 

solution uas stirred overnight at 20%. Volatile utters were removed in vacua and the residue was 

evaporated several tiller to dryness with dry pyridine. The syrup was then dissolved in pyridine 

(5 ml) and acetic anhydride (1 al, 11 -1) and 4.4-dimethylaminopyr1dine (10 mg) were then added. 

The mixture uas kept at 40-60.C for ca. 30 h. It was then poured into saturated sodium hydrogen 

carbonate solution (30 ml) which was extracted with chlorofom (3 x 20 ml). The organic phase uas 

evaporated and the residue was purified on a silica gel column. Yield 70 mg (35.75,); 9. 190 'C 

(deconp.1. Cl6Hl7020211507 requires: C 48.61, H/D 5.35, N 17.71; found C 48.54, H/D 

5.41, N 17.82. UV (ethanol) X,, - 254 M ( - 16.800). lH-N4R (COCT3): 9.56 (broad 2, 1H) 

-NHAc; 7.74 (2, 1H) H-8; 6.20 (5, 1H) H-l'; 5.41 (d. J3, 4' = 1.7 Hz. 1H) H-3'; 4.70 (3 1H) 

H-4'; 4.40 (n, 2H) H-5', H-5"; 2.32 (2, 3H) N-2- acetyl: 2.13 and 2.10 (2x1, 6H) 3' and 5'-O-acet- 

yl. 13C-W4R 0Cl3): 85.6 @, JCH - 170.9 Hz) C-l'; 82.4 (& JCH = 151.4 Hz) C-4'; 

74.4 (d, JCH - 157.3 Hz) C-3'; 63.6 1;. JCH - 161.1 Hz) C-5'; CIS (FAB'): talc. for 

(H-H)- 394.1332, found 394.1352. 
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