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1- (3- AZIDO-2, 3%, 5" - TRIDEOXY- B - D -ALLOFURANOSYL) THYMINE -
A SIDE-CHAIN HOMOLOGUE OF 3°- AZIDO - 3"- DEOXYTHYMIDINE

Johann HIEBL and Erich ZBIRAL"
Institut fiir Organische Chemie der Universitiit Wien
WihringerstraBe 38, A - 1090 Wien, AUSTRIA

Summary: 1-(3"-Azido-2°,3",5"-trideoxy-8-D-allofuranosyl)thymine 12(homo-AZT) was synthesized starting
from 1,2;5,6-di-O-isopropylidene- 3-O-mesyl-a-D-allofuranose 1in an eleven step sequence (overall yield: 4%).

The discovery of 3"-azido-3"-deoxythymidine (AZT, AzddThd) as an antiretroviral agentl represents the first
important marking in the chemotherapy of AIDS. As the triphosphate analogue, AZT inhibits the utilization of dTTP
by reverse transcriptase and may be incorporated in the terminal position of DNA, thereby preventing elongationz.
AZT is the only drug approved to date by the Food and Drug Administration for treatment of AIDS and AIDS related
complex (ARC) but is significantly toxic to many individuals receiving this drug3 Side effects include headaches,
lowered white-cell counts, and suppression of bone marrow cell formation?. Additionally, its short half-life in the body
nessitates frequent administration to maintain therapeutically effective levelss.'l‘herefore, the search continues for
closely related nucleoside analogues6 with increased antiviral activity and decreased cytotoxicity . Carbacyclic AZT7,
a sulphur analog of AZT prepared by selective oxygen - sulfur - exchange at the C-4 carbonyl moiety of thymines,
phosphonate isostere of AZT-5‘-phosphate9, analogues of AZT formally obtained by substitution of 5-CHg by H,
CFj3 or halogen atoms (Br, F, N0 and acyclic analogs of AZT1L,12 yere synthesized.

The title compound is a structurally most interesting congener of AZT. The elongation ofthe side-chain enhancesthe
lipophilicity. The present report describes a convenient synthesis of thisnew analogue of AZT, which isillustrated in
Scheme 1. We started with 1,2;5,6-di-O-isopropylidene-3-O-mesyl-a-D-allofuranose 113, from which 1,2-O-iso-
propylidene-a-D-allofuranose 213 was prepared by selective deblocking with 80% acetic acid (yield:79%). In the next
step 2 was transformed selectively to 6-O-benzoyl derivative 314 (68%,mp. 83-84°C). Then the 6-O-(4-methyl-
phenoxy)thiocarbonyl derivative 4 (yield: 82%) was deoxygenated with tributyltin hydrideus to the 6-O-benzoyl-5-
deoxy-1,2-O-isopropylidene-3-O-mesyl-a-D-allofuranose 5(92%, mp. 69-70°C). Acetolysis (AcgO, AcOH, Hy80 4cat. ,
4°C, 16h) led to the anomeric mixture of 6-O-benzoyl-1,2-di-O-acetyl-3-O-mesyl-D-allofuranoses 6a8b (colorless oil,



88%). These sugar derivatives are most suited for the one pot proeedure16 of silyl-Hilbert- Johnson method. Using
this strategy only the B-nucleoside derivative 717 was formed in 46% yield. The formation of the 2,3°- anhydro
derivative 818 was performed with DBU, proofing the B - configuration of 7. The simuitaneously selective

saponification of the acetyl group at 2°- position with DBUL9is noticeable. The 2-O - (4-methylphenyloxy)-
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Scheme 1« a) AcOH : HyO =4: 1,16h,25°C; b) BzCl, pyridine, 16h, -30->25°C; ¢) CH3CgH,OCSCl, DMAP, CHCN, 16h,
25°C; d) BugSnH, AIBN, toluene, 5h, 120°C; €) Acg0 : AcOH = 2: 1, HySO 4 cat.,CHClg, 16h, 4°C; f) thymine, HMDS,
TMS-C], CF3SOgH, CHgCN, 5h, 80°C; g) 5 equiv. DBU, THF, 55h, 60°C; h) CH3CgH,OCSCl, DMAP, CH4CN, 16h,
25°C; i) BugSnH, AIBN, toluene, 5h, 120°C; j) LiN3, BzOH, DMF, 20h, 120°C; k) NaOCHg, MeOH, 16h,



thiocarbonyl derivative 920 was deoxygenated with tributyltin hydride to yield compound 1021, Azidonucleoside

derivative 1122 was synthesized by opening of the 2,3"- anhydro-bridge of 10 with lithium axide / benzoic acid.

Deblocking of 11 with sodium methoxide yielded the desired title compound lzz‘(mp. 127-129°C) .
Biological data and further experimental details will be published in a forthcoming paper.

Acknowledgment: This work was supported by the Fonds zur Frderung der wissenschaftlichen Forschung in

Osterreich - Project no. 7177. We thank Judith Humpelstetter for excellent technical assistance.

References and Notes

1  H. Mitsuya, K. J. Weinhold, P. A. Furman, M. H. St. Clair, S. Nusinoff-Lehrman, R. C. Gallo, D. Bolognesi,
D. W. Barry, and S. Broder, Proc. Natl. Acad. Sci. USA 19885, 82, 7096.

2  P.A. Furman,d. A. Fyfe, M. H. St. Clair, K. Weinhold, J. L. Rideout, G. A. Freeman, S. Nusinoff-
Lehrman, D. P. Bolognesi, S. Broder, H. Mitsuya, and D. W. Barry, Proc. Natl. Acad. Sci. USA
19886, 83, 8333.

3  T.A. Tartaglione and A. Collier, Clin. Pharm. 1988, 6, 927.

4 R Yarchoan, R. W. Klecker, K. J. Weinhold, P.D. Markham, H. K. Lyerly, D. T. Durack, E. Gelmann, S. N.
Lehrman, R. M. Blum, D. Barry, G. Shearer, M. A. Fischl, H. Mitsuya, R. C. Gallo, J. M. Collins,
D. P. Bolognesi, C. E. Myers, and S. Broder, Lancet 19885, i, 575.

5 R W.Klecker, J. M. Collins, R. Yarchoan, R. Thomas, J. F. Jenkins, S. Broder, and C. E. Myers, Clin.
Pharmacol. Ther. 1987, 47, 407.

6  E.De Clercq, A. Van Aerschot, P. Herdewijn, M. Baba, R. Pauwels, and J. Balzarini, Nucleos. Nucleot.
1980, 8, 659.
M. Bodenteich and H. Griengl, Tetrahedron Lett. 1987, 28, 5311.

8 E. Palomino, B. R. Meltsner, D. Kessel, and J. P. Horowitz, J. Med. Chem. 1980, 33, 258.
T. Hiromichi, M. Fukui, K. Haraguchi, M. Masaki, and T. Miyasaka, Tetrahedron Lett. 1980, 30, 2567.

10 T.-8.Lin,d.-Y. Guo, R. F. Schinazi, C. K. Chu, J. - N. Xiang, and W. H. Prusoff, J. Med. Chem. 1988, 31,
336.

11 T. Takashi, H. Takaku, and N. Yamamoto, Nucleos. Nucleot. 1980, 8, 499.

12  P. Scheiner, A. Geer, A. - M. Bucknor, J. - L. Imbach, and R. F. Schinazi, J . Med. Chem. 1888, 32, 73.

13  A.Zabacova, V. Hermankova and J. Jary, Collect. Czech. Chem. Commun. 1977, 42, 2540.

14  All new compounds were fully characterized by their elemental analysis and their spectral data.

15 D. H.R. Barton and S. W. McCombie, J. Chem. Soc. Perkin I 1978, 1574.

16 H. Vorbriggen and B. Bennua, Chem. Ber. 1981, 114, 1279.



4010

17

18

19
20

21

22

23

compound 7: white foam, yield: 46%; MS (70ev, 220°C): mv/e(%) = 496(1,M*).H-NMR (250 MHz,CDCly) :
1.90(d, 3H, J(CHg,6) = 1.0 Hz, 5-CHg), 2.17 (s, 3H, OCOCHy), 2.13-2.45(m, 2H, 5°-Ha, 5°-Hb), 3.10(s, 3H,
0802CH3). 4.32(ddd, 1H,J. 3,4°= 7.0Hz, J = 4.0 Hz, J = 9.0 Hz,4"-H), 4.38-4.60(m, 2H, 6°-Ha, 6-Hb),
5.28(t,1H,J 1,2 =J2-’ 3-="7.0Hz,2"H), 5.55-5.63(m, 2H, 1°-H, 3"- H), 6.98(d, 1H, 5-H), 7.44(2H), 7.57(1H),
8.04(2H), 9.4 br s, 1H, 3-H). _

compound & white foam, yield: 83%; MS (70ev, 300°C): m/e(%) = 358(12, M*).lH-NMR (400 MHz,
dg-DMSO) : 1.75(d, 3H, J(CH_,6) = 0.80 Hz, 5-CHy), 1.94(m, 1H, 5"-Ha), 2.09(m, 1H, 5"-Hb), 4.31-4.46(m, 2H,
6°-Ha, 6°-Hb), 4.61(ddd, 1H, J = 2.2Hz, J = 6.0Hz, J = 9.0Hz,4"-H),4.75(br s, 1H, 2°-H), 5.02(br s, 1H, 3°-H),
5.52(s, 1H, 1'-H),6.38(bf 8, 1H, 2°. OH, D90 exchangeable), 7.56(d, 1H, 6-H), phenyl protons: 7.51(2H),
7.65(1H), 7.95(2H). ‘

L. H. B. Baptistella, J. F. Dos Santos, K. C. Ballabio, and A. J. Marsaioli, Synthesis 1988, 436.

compound 9: white foam, yield:83%; 14.NMR (250 MHz, CDCly) : 2.00(s,3H, §5-CHp), 2.28(m,2H, 5"-Ha,

5°- Hb), 2.38(s, 3H, CH3>, 4.50(m, 2H, 6"-Ha, 6°-Hb), 4.79(ddd, 1H, J = 2.0 Hz,J = 4.0 Hz, J = 8.0 Hz, 4"-H),
5.20(br s, 1H, 3"-H). 5.71(s, 1H, 1-H), 5.9'7( s, 1H, 2"- H), 7.00(s, 1H, 6-H), tolyl protons: 6.98(d, 2H),
7.22(d,2H), phenyl protons: 7.45(2H), 7.58(1H), 8.05(2H).

compound 10: white foam, yield: 89%; MS (70ev, 200°C): m/e(%) = 342(9,M™*), IH.NMR (250 MHz, CDCly):
1.97(d, 3H, J(CHg,5) = 0.8Hz), 2.18(m,2H, 5"-Ha, 5"Hb), 2.5)(ddd, 1H, J} - 5o = 3.3Hz, J-5 21,= 12.0Hz,
Jg-a 3= 1.8Hz, 2"-Ha), 2.68(d, 1H, 2"-Hb),4.45(m, 3H, 4-H, 6™-Ha, 6"-Hb), 5.18(m, 1H,3"H), 4.48(d, 1H, 1~
H), 6.90(d, 1H, 6-H), phenyl protons: 7.45(2H), 7.58(1H), 8.33(2H).

compound 1k white foam, yield: 50%; MS (70ev, 200°C): m/e(%) = 385(2,M™). 1H-NMR (250MHz, CDClyp):
1.93(d, 3H, J(CH3,5) = 1.2‘12), 2.21(m,2H, 5°-Ha, 5°-Hb), 2.43(m,2H, 2"- Ha, 2"-Hb), 4.10(m,2H, 6"-Ha,
6"-Hb), 4.56(dt, 1H, J3- 4= 11.0Hz, J- 5. = 6.0Hz, 3"-H), 6.05(t, 1H, J - o- = 6.0Hz, 1" H), phenyl protons:
7.45(2H), 7.75(1H), 8.05(2H), 8.75( br s, 1H, 3-H). :

J. P. H. Verheyden, D. Wagner, and J. G. Moffat, J. Org. Chem. 1971, 36, 250.

compound 12 mp. 127-129°C, yield: 82%; IR(KBr): v =2102cm’1; MS (70ev, 180°C): m/e(%) = 281(3, M™*).
14 NMR (250MHz, CDCl) : 1.95(s, 3H, 5-CHg), 2.00(m, 2H, 5-Ha, 5™ Hb), 2.43( pseudo ¢, 2H, 2~ Ha,

2°- Hb), 2.75(br s, 1H, 5°- OH, D,O exchangeable), 3.85(m, 2H, 6°-Ha, 6°-Hb), 3.95( m, 1, 4"-H), 4.11(q, 1H,
J3-9:a =J3- g =g, 4-="T0Hz, 3-H), 6.06(t, 1H,J;- gy =y g3, = 7.0Hz), 7.12(s, 1H, 6-H), 8.87(brs,
1H, 3-H, D90 exchangeable).
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