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A modified synthesis of 3’-azido-3"-deoxythymidine starting from p-xylose is proposed.
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The most well-known compound used in the chemo-
therapy of AIDS is 3 -azido-3'-deoxythymidine (1,
AZT).12 At present, numerous methods for the synthe-
sis of this preparation exist (see, for example, Refs. 3—
5). However, most of these methods are based on the
use of natural thymidine, which is obtained by hydroly-
sis of DNA. Several procedures for the synthesis of AZT
based on D-xylose are also known.5~? We propose a
modified route for the synthesis of AZT; this route
includes replacement of the 2°-OH group in 1-(5-0-
benzoyl-3- O-mesyl-B-p-xylofuranosyl)thymine (2) (see
Ref. [0) by chlorine (2 — 3) and subsequent reductive
dehalogenation of chloride 3 upon treatment with
Bu;SnH in the presence of azobis(isobutyronitrile) to
give 2’ -deoxynucleoside 4. Heating of compound 4 with
4 equiv. of NaN; in DMF at 150 °C affords 3'-azido-
5’ - O-benzoyl-3'-deoxythymidine (5) in 67% yield. The
protective benzoyl group is removed by treatment with
MeONa in MeOH. The overall yield of the target com-
pound 1 based on p-xylose is 21%.

In the 'H NMR spectrum of 2°-deoxynucleoside 4,
the signal for the H{1’) proton occurs at & 6.33 as a

doublet of doublets with spin-spin coupling constants
3/ = 3.32 and 8.03 Hz. On going to compound 5, the
signal for H(1") transforms into a doublet of doublets
with 3/ = 6.3 and 6.6 Hz (3 6.2). The signal for the
proton H(3") (3 4.40) shifts upfield (A5 0.98) in relation
to that in the spectrum of compound 4 (6 5.38). The
protons H(2’) manifest themselves as two doublets of
doublets at 3 2.40 and 2.56 with 2J = —11.2 Hz. The 'H
and '3C NMR data are fully consistent with the above-
presented structures (Scheme 1).

Experimental

YH and 13C NMR spectra were recorded on a Bruker AM-
300 instrument operating at 300 and 75 MHz using SiMe, as
the internal standard and CDCl; as the solvent. IR spectra
were measured on 2 UR-20 instrument. Chromatography was
performed on a coluran packed with silica gel LS 40/100 mm.
The purity of the products was checked by TLC on Silufol UV
254 plates in the CHCl;—MeOH (95 : 5) system.

The spectral parameters and the procedure for the synthe-
sis of compound 2 wer~ reported previously 1?
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Scheme 1
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1-(5-0-Benzoyl-2-chloro-2-deoxy-3- O-mesyl-p-p-xylo-
furanosyl)thymine (3). A solution of compound 2 (0.44 g,
1 mmol) and SOCl, (0.3 mL) in 4 mL of MeCN was refluxed
for 3 h. The solvent was evaporated at 30 °C in vacuo, and
the residue was distributed between ethyl acetate and water.
The organic phase was separated, washed with a 5% sotution of
NaHCO; and water, dried with MgSQ,, and concentrated.
The residue was dissolved in hot EtOH (7 mL), and the
solution was refluxed with charcoal (0.2 g) and filtered. Evapo-
ration of the EtOH gave 0.35 g (77%) of the product as a
foam. R 0.36. 'H NMR (CDCly), 5: 1.91 (d, 3 H, C(5)CH;,,
J = 1.15 Hz); 3.12 (s, 3 H, CH3S0,): 4.62 (dd, 1 H, HQ2"),
Jy- 30 = 2.15 Hz, Jy-y- = 271 Hz); 472 (dd, 1 H, H(5'b),
-’5M = 5.53 Hz, J5a5b = ~11.91 Hz); 4.78 (dd, 1 H,
H(5a), Js-, 4- = 5.60 Hz); 4.89 (m, 1 H, H4")); 5.29 (dd,
H, H@3"), 13-‘4. = 3.68 Hz); 6.20 (d, t H, H(1")); 7.67 (q,
1 H, H(6), / = 1.15 Hz); 7.47-8.08 (m, 5 H, Ar); 8.72 (s,
1 H, NH). Found (%): C, 46.82; H, 3.97; Cl, 7.32; N, 5.78.
CgH9CIN,OgS. Calculated (%): C, 47.11; H, 4.14; Cl, 7.74;
N, 6.11,

1-(5-0-Benzoyi-2-deoxy-3-O-mesyl-p-p-xylofarane-
syl)thymine (4). A solution of BuySnH (0.73 mumol) in [ mL
of toluene was added to a solution of compound 3 (0.28 g,
0.61 mmol) in 3 mL of dry toluene. The mixture was heated
to 85 °C, azobis(isobutyronitrile) (10 mg) was added, and the
mixture was stirred for 2 h at this temperature. The precipitate
that formed after cooling of the solution was filtered off,
washed with pentane, and dried in air. Yield 0.23 g (30%). R;
0.30. 'H NMR (CDCly), 8: 1.59 (s, 3 H, C(5)CHj); 2.52
(ddd, 1 H, H(2'b), Jy43- = 1.0 Hz, Jy-; 2y = —13.6 Hz,

Jyep g =3.32 Hz); 2.70 (ddd, 1 H, H(2'a), Jy-a3- =551 Hz,
Jyoa - = 8.03 Hzy; 3.09 (s, 3 H, CH;50,); 5.38 (ddd, 1 H,
H3Y, Iy 4- = 4.1 Hz); 451 (m, 2 H, H(5'a,b)); 4.41 (m,
I H, H@4')); 633 (dd, 1 H, H(1%)); 7.39 (s, I H, H(6))
7.42-8.10 (n, 5 H, Ar); 8.21 (s, 1 H, NH). 3C (CDCly, 3&:
12.69 (C(5)CHj3); 38.72 (CH3SO,); 83.77 (C(17)); 39.58
(C(27)); 78.23 (C(37)); 79.80 (C(47)); 61.47 (C(5°)); 150.61
(C(2)); 163.75 (C(4)); 111.59 (C(5)); 128.63; 129.20; 129.76;
133.63 (C—Ar); 135.05(C(6)); 166.12 (PhC=0Q). Found (%):
C, 50.68; H, 4.51; N, 6.43; S, 7.24. CgH,gN,04S. Calcu-
lated (%): C, 50.94; H 472 N, 6.60; S, 7.55.

3'-Azido-5"- O-benzoyl-3 -deoxythymidine (5). A solution
of compound 4 (0.43 g, | mmol) and NaN; (0.26 g, 4 mmol)
in 5 mL of DMF was kept for 3 h at 150 °C. After cooling to
room temperature, the reaction mixture was diluted with
water, the product was extracted with ethyl acetate, and the
organic layer was washed with water and dried with MgSO,.
The solvent was evaporated in vacuo, and the residue was
chromatographed on a column with silica gel (8 g) to give
0.25 g (67%) of product 5. R; 0.37. IR, v/em™!: 2112 (N,).
'H NMR (CDCly), s: 1.61 ¢s, 3 H, C(5)CHj3); 2.40 (ddd,
lHH(Za) J’)aJ 7.4 Hz, 1231—66}{2 JZaZb—
—-11.2 Hz); 2.56 (ddd, | H, H(2'b), Jy.p3- =4.7 Hz, - =
6.3 Hz); 422 (m, | H, H@")); 440 (ddd, 1 H, H@3"),
434+ = 49 Hz); 459 (dd, | H, H(5"a), Js-a4- = 3.7 Hz,
Jsasp = —12.2 Hz); 4.70 (dd, 1 H, H(5°b), JSM = 3.4 Hz);
6.20 (dd, 1 H, H(I ")); 7.40—8.05 (m, 6 H, H(6), Ar); 8.44 (s,
1 H, NH). Found (%): C, 54.96;, H, 4.08; N, 18.47.
Ci7H N3 05. Calculated (%): C, 55.14; H, 4.32; N, 18.92.

3’-Azido-3"-deoxythymidine (1). Compound 5 (0.354 g,
1 mmol) was added to a 0.1 M solution of MeONa in MeOH
(40 mL). The reaction mixture was kept for 24 h at room
temperature and neutralized with the KU-2-08(H™) cation-
exchange resin. Then the cation exchanger was washed with
MeOH, the combined filtrates were concentrated, and the
residue was chromatographed on silica gel to give 0.238 g
(95%) of product 1. The physicochemical parameters of the
compound obtained correspond to the published data.4
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