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ABSTRACT

B -Thymidine 1 was selectively protected at the 5 -
- OH with 4-phenylbenzoyl chloride in pyridine at -20°  to
give 2. Treatment of 2 with sodium hydride, carbon
disulphide and methyl iodide under N, atmosphere
afforded the xanthate 3. Via free radical mechanism, 3. in
the presence of o ,o0 * -azoisobutyronitrile (AIBN) as
radical initiator, together with tributyltin hydride (n-
Bu3SnH) and methyl acrylate, gave 4. When 3 reacted
under the same conditions with acrylonitrile, the dideoxy-
B -D-thymidine derivative 5 was obtained. Compound 4 is
the targei compound for the preparation of diheaded
nucleoside 7. All  structures obtained were confirmed
with TH-NMR , 13C-NMR, FAB MS. EI MS spectra.

INTRODUCTION

During the last few years, interesting biological activities of
several 2”,3’-dideoxy-3’-substituted nucleosides have been reported.
Some compounds have inhibitory effects on retrovirus, particullarly the
human immunodeficiency virus (HIV) and hence are of potential use in
the therapy of AIDS!-2. From the great number of modified
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nucleosides synthesized, it has been tried to determine structure activity
relationships3. F rom these studies, the best suggestion is to modify the
natural nucleosides at C-2* and C-3’. Carbon branched substituents
have been introduced at C-3’. Thus longer chains of 23’-
dideoxynucleosides like 3’-cyanomethyl4 and 3’-hydroxymethyld have

been introduced.

Pyranosyl and Furanosyl radicals are known to react with radical
acceptors like acrylonitrile, methyl acrylate in presence of n-Bu3SnH to
give C-glycosyl compounds®,7. Besides, similar routes have been used
to introduce alkyl and allyl groups at carbon C-3" in 2%-
deoxynucleosidesS:2:10. In this work, the author prepared nucleoside
with lengthening in carbon atoms, more than two, at C-3” hoping to
increase the biological activity. Also compound 4 is the target

compound for the synthesis of diheaded nucleosides.
DISCUSSION

B-Thymidine 1 reacted with 4-biphenylcarbonyl chloride in dry
pyridine at -20° to give the protected nucleoside; 1-[5°-0-(4-
phenylbenzoyl)-2’-deoxy-3-D-erythro-pentofuranosyl)] thymine 2 in
60% yield. The protection took place at the 5’-OH at -20°, while at 0
°C it will occur at the undesired 3’-OH position. Compound 2 when
reacted with NaH and carbon disulphide. in dry xylene under Nj
atmosphere, and subsequent addition of methyvl iodide. gave the
xanthate 3. The structural assignment of 3 was based on NMR spectra:
'H-NMR spectrum shows a signal at 2.62 ppm corresponding to SCHj
group-13C-NMR  shows bands at § = 18.6 ppm (SCH3) and 214.5 ppm
(C=S). (c.f. Experimental). FAB MS of 3 shows: m/z =3 13 (M + Hb),
(Chart 1),
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Compound 3 characterized by having a xanthate group (-
OCSSCHj5) at C-3’, which is a good leaving group. Thus, 3, in the
presence of the radical initiator 0,0/ -azoisobutyronitrile {AIBN)
together with tributyltin hydride (n-BusySnH), as a source of hydrogen
radical; generates the 3’-ribosyl-thymine radical, under nitrogen
atmosphere. Subsequent reaction with methyl acrylate; which is used as
radical acceptor afforded 4 in 29% yield. This is in accordance with
that previously reported! 1. The structure of 4 was confirmed by NMR-
spectra. 'H-NMR spectrum, shows the absence of band characteristic
for -SCH; (8 =2.62 ppm) and the presence of signals at 6 = 2.14-2.33
ppm as multiplit corresponding to 2-H, 3’-H, 1”-H and 2”-H protons
(Scheme-1), besides the signal & =3.39 ppm as singlet of -COOCHj;
(methyl ester group).-In 3C-NMR spectrum - the signals at & = 18.6
ppm (SCHj) and 214.5 ppm (C=S) disappeared, while signals (in ppm)
at 26.38 (C-17), 38.86 (C-2"),51.42 (OCH;) and 172.96 (CO-ester)
are present to prove the proposed structure 4. Also FAB MS
determination shows m/z = 493 (M + HT). When the author used
acrylonitrile, as radical acceptor, to react with the xanthate 3, under the
same conditions using AIBN and n-Bu;SnH in N, atmosphere, 2°,3'-
dideoxy-B-D-thymidine derivative 5 was obtained. The structure of 5
was deduced from 'H-NMR, !3C-NMR and FAB MS spectra (c.f.
Experimental). One can explain this by the fact that the methyl acrylate
as radical acceptor is more faster than that the formed acrylonitrile one.
Thus. in case of formation of 3. hydrogen radical attacks the ribosyl-
radical at C-3", before the attack of acrylonitrile radical, which afforded
the 2’,3’-didexoy-derivative 5. The author thinks that the aim of this
work was fulfilled. because of the synthesis of 4, the target compound

. . - . . L. 9. .
for coupling with 3’-ammo-B~D-thymldmel~ in a following work. later
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on, to get the diheaded nucleoside 7 and its analogues for their

evaluation against HIV.

EXPERIMENTAL

Treated dry solvents were used. All solvents for coloumn
chromatography were used after distillation. Analytical TLC plates 60
Fys4 and silica gel (230-400 mesh) were purchased from Merck. 'H-
and 13C-NMR spectra were recorded on a Bruker AC 250 FT NMR
Spectrometer at 250 MHz for '3C-NMR. EI mass spectra were
obtained on Varian MAT 311 A Spectrometer.

1-[5°-0-(4-Phenylbenzoyl)-2’-deoxy-f-D-erythropentofuranosyl]-
thymine (2):

4-Biphenylcarbonyl chloride (4.76 g, 0.022 mol) was added in
small portions to a stirred solution of B-thymidine 1 (4.84 g, 0.02 mol)
in dry pyridine (50 ml) at -20°. Stirring was continued for 4 h at -5°C.
The reaction mixture was poured onto crushed ice with stirring. A
white precipitate was formed, filtered off, washed several times with
water. The obtained solid was tritirated three times with NaHCOj3
solution. The solid product was chromatographed on silica gel with
CH;OH/CHClj; (1:3, v/v) to give compound 2.

2: Yield 3.1 g (60%) - M.p. 220°C - 'H-NMR [(D)g
DMSO/TMS]: § (ppm) = 1.64 (s. 3H, CH3), 2.24 (m. 2H. 2’-H), 4.12
(d, 1H, J=3.7Hz,4'-H),4.48 (d. 2H,J= 3.0, 3.3, Hz, 3’-H). 4.61 (d.
1H, J=3.4,3.5 Hz, 3’-H), 5.50 (d. 1H, J = 3.7 Hz. 3’-OH). 6.26 (t. 1H.
J =6.8.6.7 Hz. I"-H), 7.43 (m, 4H, arom. H), 7.73 (d. 2H. J = 14.1 Hz.
arom. H). 7.83 (d. 2H, J=8.2 Hz. arom. + 6-H). 8.08 (d. 2H. J = 8.1
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Hz, arom. H), 11.3 (s, 1H, NH)- I3C-NMR [(D); DMSO/TMS]: §
(ppm) = 11.75 (CHj), 38.72 (C-2"), 64.29 (C-5%), 70.22 (C-3"), 83.62
(C-1), 83.853 (C-4"), 109.665 (C-5), 126.85, 126.89, 128.10, 128.30,
128.95, 129.75, 138.68, 144.84 (biphenyl), 135.52 (C-6), 150.27 (C-2),
163.48 (C-4), 165.3 (CO). FAB MS (DMSO 1% AcOH + 3-
nitrobenzyl alcohol): m/z: 423 (M + H™). EIMS: m/z (%) = 422 (M™,
5). (Chart-1).

- 1-[5°-0-(4-Phenylbenzoyl)-3’-0-(methylthio)thiocarbonyl-2",3’
dideoxy-f3-D-erythropentofuranosyl) thymine (3):

To a solution of 3"-0-(4-phenylbenzoyl)-p-D-thymidine 2 (4.2 g;
0.01 mol) in dry tetrahydrofuran (500 ml) and CS, (1.5 mi, 0.25 mol);
under N, atmosphere; was added sodium hydride (50%, dispersion, 1
g; 0.02 mol) in small portions. The addition takes about 1 h. The
reaction mixture was stirred for 3 b, at room temperature. CHs3I (1.3
ml; 0.02 mol) was aded in one portion. After additional 2 h, the
reaction mixture was quenched with acetic acid (0.5 ml). After 20
minutes the reaction mixture was evaporated under reduced pressure.
The residue was dissolved in CHCIs, filtered, washed with NaHCO3
solution, dried over anhydrous MgSO, and the filtrate was evaporated
under vacuo and subjected to coloumn chromatography, using silica
gel, with Ether/Pet-ether (60-80) (1:1, v/v) to give 3.

3: Yield 2.2 g (43%) - M.p. 140° - 'H-NMR [(D)g DMSO/TMS]: -

8 (ppm) = 1.64 (s, 3H, CHs), 2.62 (s, 3H, SCH3), 2.66 (m, 2H, 2’-Hj,
4.39 (s, 1H, 4-H),4.65(d.2H.J=6.2Hz. 5-H),6.15 (d, 1H, J=3.4
Hz. 3-H). 6.28 (t, 1H, J=6.7 Hz, 1’-H). 7.49 (m, 4H, arom.-H), 7.73
(m. 4H. arom.-H + 6-H), 8.08 (d. 2H. J = 7.8 Hz. arom.-H), 11.33 (s.
[H. N-H). '3C-NMR [(D)y DMSO/TMS]: 8 (ppm)=11.72 (CH3).
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18.6 (SCH3) , 35.77 (C-27),64.02 (C-5), 80.65 (C-3"), 83.19 (C-1"),
84.51 (C-4"), 109.87 (C-5), 126.86, 127.89, 127.90, 128.30, 128.94,
129.80, 138.65, 144.92 (arom.C, biphenyl), 135.40 (C-6), 150.22 (C-
2), 163.41 (C-4), 165.16 (C=0), 214.5 (C=S). FAB MS (DMSO + 1%
AcOH + 3-nitrobenzyl alcohol): m/z =513 (M + H™), (Chart-1).

1-[5’-0-(4-Phenylbenzoyl)-3’-(2”-methoxycarbonylethyl)-2’,3’-
- dideoxy-{3-D-erythropentofuranosyl) thymine (4):

A solution of 3 (2.56 g, 0.005 mol) and freshly distilled methyl
acrylate (4.3 ml, 0.05 mol) in dry xylene (50 ml) was heated to §0-90°
C under nitrogen atmosphere. A solution of tributyltin hydride (2 ml,
0.0086 mol) and AIBN (80 mg, 0.0003 mol) in dry xylene (20 ml) was
added dropwise during 1 h at 90°C, under N, atmosphere. The mixture
was heated further for 4 h and the solvent was then removed under
reduced pressure. The crude product was purified by flash.
chromatography. Elution with pet-ether (60-80°C) (1.5 L) to remove
excess AIBN and BujSnH reagents.The product was then eluated with
CH;0H/CH,Cl, (1:5, v/v) to give 4.

4: Yield 0.71 g (29%) - foam - 'H-NMR [(D)g DMSO/TMS]: §
(ppm) = 1.62 (s, 3H, CHy), 2.14-2.53 (m, 7H, 2’-H, 3’-H, 1”-H, 2"-H),
3.39 (s, 3H, OCHs), 4.48 (s, 1H, 4-H), 4.63 (d, 2H. ] = 6.7 Hz, 5"-H),
6.18 (t, 1H. J = 6.7 Hz, 1’-H), 7.48 (mm, 4H, arom.-H), 7.79 (m, 4H,
arom.-H + 6H), 8.06 (d, 2H, J = 7.8 Hz, arom.-H), 11.27 (s. 1H, NH).
[3C-NMR [(D)g DMSO/TMS]: 8 (ppm) = 11.89 (CHs), 26.38 (C-17),
33.66 (C-2%), 38.86 (C-2"),31.42 (OCHj), 64.29 (C-5%), 82.26 (C-1"),
83.94 (C-4"), 109.34 (C-3), 126.85, 127.79, 127.95, 128.24, 129.04,
129.78, 138.71, 144.81 (arom.-C, biphenyl), 135.51 (C-6), 150.20 (C-
7). 163.32 (C-4), 163.30 (CO-thymine), 172.96 (CO-ester). FAB MS
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(DMSO + 1% AcOH + 3-nitrobenzyl alcohol): m/z =493 (M +
H™).

2’,3’-Dideoxy-5’-0-(4-phenylbenzoyl) thymidine (5):

A solution of 3 (2.56 g, 0.005 mol) and freshly distilled
acrylonitrile (3.3 ml, 0.05 mol) in dry xylene (50 ml) was heated to 90°
C under N, atmosphere. A solution of n-BusSnH (2 ml, 0.0086 mol)
and AIBN (80 mg, 0.0003 mol) in dry xylene (20 ml) was added
dropwise during 1 h at 90°C. The reaction mixture was heated further 4
h. The solvent was then removed under reduced pressure. The residue
was subjected to flash chromatography, elution with pet-ether (60-80)
(1.5 L) and eluated with Ether/Pet-ether (2:8, v/v) to obtain 5.

5: Yield 0.44 g (22%) - foam - 'H-NMR [(D)s DMSO/TMS]: 8
(ppm) = 1.62 (s, 3H, CHy) , 1.91-2.12 (m, 4H, 2’-H and 3’-H) , 4.41
(dd, 1H,J=11.3 and 7.4 Hz, 5’-H), 4.52 (m, 2H, 4’-H and 5’-H), 5.09
(d,1H, J =4.2 Hz, 1"-H), 7.47 (m, 4H, arom.-H), 7.69 (d, 2H,J=7.2
Hz, arom.-H and 6-H), 3.06 (d, 2H, J = 7.7 Hz, arom.-H), 11.31 (s, 1H,
N-H). I3C-NMR [(D)s DMSO/TMS]: & (ppm) = 11.78 (CH3) , 25.74
(C-39), 34.85 (C-2%), 65.13 (C-5"), 82.91(C-1"), 84.42 (C-4), 109.78
(C-5),126.79, 127.84, 127.93,128.29, 128.89, 129.76, 138.58, 144.85
(arom. C-biphenyl), '_135.29 (C-6), 150.51 (C-2), 163.29 (C-4), 166.02
(CO). FAB MS (DMSO + 1% AcOH + 3-nitrobenzyl alcohol): m/z =
407 (M + H™).
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