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Synthesis of 3'-Azido-3'-Deoxythymidine-a-Hydroxyphosphonate
Derivatives
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Abstract Four 3'-azido-3'-deoxythymidine (AZT)-a-hydroxyphosphonate derivatives were prepared by the
addition of diverse aryl aldehyde to the corresponding AZT-5'-yl H-phosphonate diester in the presence of
base catalyst. The structures of all products were confirmed by 3'P NMR, 'H NMR, ESI-MS and elemental

analyses.
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a: Ar = phenyl; b: Ar = 4-nitrophenyl; ¢: Ar = 4-bromophenyl;
d: Ar = phenylethylene: e: Ar = 4-( N,N-dimethylamino)phenyl
DIPEA = N,N-diisopropylethylamine
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Figure 1 Synthetic routes of a-hydroxyphosphonates of AZT
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3-BRE-3-WEMF(AZT)-5-T N bidkE-o- R H-CK
- FRELBERRE (3a): 'H NMR (CDCls, 400 MHz) J: 0.80
(t, J =72 Hz, 3H, CH;), 099 ~ 131 [m, 26H,

CH;(CH,),3CH,], 1.43~1.53 (m, 2H, CH,CH,0), 1.79 (s,
3H, 5-CH3), 1.79~1.87 (m, 1H, 3'-H), 1.90~2.25 (m, 2H,
2'-H), 3.87~3.96 (m, 3H, CH,CH,O, 1'-H), 4.08~4.24
(m, 3H, 4'-H, 5'-H), 5.04 (brs, 1H, O-H), 6.05 (s, 1H, 6-H),
7.08, 7.19 (d, *Jp.y=44 Hz, 1H, CH-P), 7.23~7.28 (m,
3H, 3-H-Ph, 4-H-Ph), 7.36 (d, J=8.2 Hz, 2H, 2-H-Ph),
9.52 (s, 1H, NH); *'P NMR (CDCl;, 100 MHz) J: 22.22,
22.34, 22.45, 22.68; ESI-MS m/z: 662 (M+H)". Anal.
caled for C33H5,NsO,P: C 59.91, H 7.87, N 10.59; found C
59.84, H 7.80, N 10.48.

3-BR-3- A M (AZT)-5- N Fe R -a- 72 -4-
THIEFEIE) - FHEL BSRER (3b): '"H NMR (CDCls, 400 MHz)
d: 0.80 (t, J=7.1 Hz, 3H, CHj), 1.14~1.22 [m, 26H,
CH;(CH,),;CH,], 1.48~1.49 (m, 2H, CH,CH,0), 1.80 (s,
3H, 5-CH3), 1.81~1.90 (m, 1H, 3'-H), 2.33~2.38 (m, 2H,
2'-H), 3.80~3.95 (m, 3H, CH,CH,O, 1'-H), 4.24~4.30
(m, 3H, 4-H, 5'-H), 5.15 (br, 1H, O-H), 5.93 (s, 1H, 6-H),
7.11, 7.18, 7.22, 7.26 (d, *Joy=16, 16 and 28 Hz, 1H,
CH-P), 7.33 (d, J=8.2 Hz, 2H, 2-H-Ph), 8.13 (d, J=8.7
Hz, 2H, 3-H-Ph), 9.86 (s, 1H, NH); *'P NMR (CDCl, 100
MHz) &: 19.81, 20.45, 20.84, 21.13; ESI-MS m/z: 708
(M+H)+. Anal. calcd for C33H5 NgOoP: C 56.09, H 7.22,
N 11.90; found C 55.98, H7.19, N 11.86.

3-BE-3-ME M (AZT)-5- TN iEE-a- 5 HE-4-
TR - L BRI (3¢): 'H NMR (CDCls, 400 MHz)
0.81 (t, J=7.1 Hz, 3H, CH3), 1.15~1.23 [m, 26H,
CH;(CH,),sCH,], 1.45~1.47 (m, 2H, CH,CH,0), 1.72~
1.79 (m, 1H, 3'-H), 1.80 (s, 3H, 5-CHj), 2.29~2.32 (m,
2H, 2'-H), 3.89~3.94 (m, 3H, CH,CH,0, 1'-H), 4.17~
4.26 (m, 3H, 4'-H, 5'-H), 5.15 (br, 1H, O-H), 6.00 (s, 1H,
6-H), 7.10, 7.19, 7.21, 7.24 (d, “Jo.u=12, 8 and 36 Hz, 1H,
CH-P), 7.29 (d, J=8.2 Hz, 2H, 2-H-Ph), 7.36 (d, J=8.4
Hz, 2H, 3-H-Ph), 9.34 (s, 1H, NH); *'P NMR (CDCls, 100
MHz) 6: 21.34, 21.49, 21.73, 21.95; ESI-MS m/z: 741 (M
+H)". Anal. calcd for C33Hs;BrNsO,P: C 53.51, H 6.89, N
9.46; found C 53.44, H 6.80, N 9.40.

3-BRE-3-BAME (AZT)-5- T ke dE-a- R E-CF
ZIFEE)-HEBIREE(3d): '"H NMR (CDCls, 400 MHz) o:
0.81 (t, J=7.2 Hz, 3H, CH;), 1.14~124 [m, 26H,
CH;(CH,),sCH,], 1.60 (s, 3H, 5-CHj3), 1.62~1.78 (m, 2H,
CH,CH,0), 1.83~1.84 (m, 1H, 3'-H), 2.23~2.31 (m, 2H,
2-H), 3.96~4.00 (m, 1H, 1-H), 4.06~4.09 (m, 2H,
CH,CH,0), 4.24~4.34 (m, 3H, 4-H, 5'-H), 4.66 (br, 1H,
O-H), 6.05 (s, 1H, 6-H), 6.23~6.24 (m, 1H, Ph-CH=
CH), 6.71 (d, J=14.2 Hz, I1H, Ph-CH=), 7.19, 7.21, 7.23,
7.24 (d, *Joy=4, 8 and 8 Hz, 1H, CHP), 7.26~7.34 (m,
5H, PhH), 8.81 (s, 1H, NH);*'P NMR (CDCl;, 100 MHz)
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0: 22,12, 22.45, 22.54, 22.68; ESI-MS m/z: 688 (M-
H)". Anal. caled for C3sHs,NsO-P: C 61.14, H 7.86, N
10.19; found C 61.07, H 7.81, N 10.11.
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Table 1 Experimental data of compounds 3a~3e

Compd. Ar Formula Color Yield/% r.t.
3a Ph Cy3HsN;OP Aff 91 19h
3b 4-NO,Ph  CyHsNgOGP 73t 88 10 min
3¢ 4-BrPh Cs3HsBrNsO,P [ A 72 40 min
3d Ph-CH=CH C3HsN;OP  [Iff 87 96h
3e 4-(CH;),NPh — — — 20h

2 T SR
Table 2 The influence of reaction by bases
. i
R Y% A-FHEER /% A-TER TS/ % R %
DIPEA  90.6 88.4 72.3 87.3
TEA — 87.9 72.6 —

1EH LSRG R, ST BLARE IS 5 25 1%
S 32 B IR AT LA 5 2 R ) S e S N, S N
TR TRy T A R I T ISR e, gl B
SLmi 71RO HL PR, S R 5 BEAT, 2 IRAR.
M1 FR R S NI TR) AT LU 55 7 I AR B Wi M2y
N AR 4 T e > 4- 5L PR > R PR > PR RE . 41
e S Y 0T A7 96 B H, R A 6 PR A A T 4 i 1
BRALRR ST ok e, DI S B e . TRV, RUA GO
(IR L 7 RE /N THAESRE, DRI 4-R 8 P S ) B i 7 B
4-RHHE IR T REAIR. 10 AR £l oK 0 A1 5 R 1R 3L

Petb i, HE— DR T HREERR ST ISR L, TR

N AR A RIS R I, RIR b LA 4 AR
025 55, Hedn 4-(V,N-—F B GE) E FE, IS fg
R
2.2 FEYFE

75 °"P NMR i, HAsb &4 3 — Ry —410y
g, AR KALE 0 22 Jidh, X FAaw 14
AEAE=ASTEEF0N2S, 38 F1 5R), A5 Jy A T150 i 57
Pk, e 5 EERNE, SR0ED 3 hXEET
PIASEE . BT AMEED 3 HPARAE DY AN X il S )
1, Wtk & 3 76 3P NMR il b 30 DU S, 76 H bk
AW 1 H NMR 3%, 288 AR A o
7~8 2 A, S EEAEN LA SMEERs AL
W, 2 y=4~44 Hz. o- B 5Eh AN 6: ~5, 15
W R IR — AN e

References

1 De Clercq, E. Hum. Retroviruses 1992, 8, 119.
2 Wu, Y.-W.; Jiang, Y.-Y.; Fu, H.; Yang, J.; Zhao, Y.-F. Chin
J. Org. Chem. 2003, 23(10), 1091 (in Chinese).

23(10), 1091.)

3 (a) Moore, K. H.; Raasch, R. H.; Brouwer, K. L.; Opheim,
K.; Cheeseman, S. H.; Eyster, E.; Lemon, S. M.; Horst, C.
M. Antimicrob. Agents Chemother. 1995, 39(12), 2732.

(b) Shafer, R. W.; Winters, M. A.; Palmer, S.; Merigan, T.
C. Ann. Intern. Med. 1998, 128(11), 906.

(c) Vigouroux, C.; Gharakhanian, S.; Salhi, Y. Diabetes
Metab. 1999, 25(5), 383.

4  (a) Li, P.; Shaw, B. R. J. Org. Chem. 2005, 70(6), 2171.

(b) Liang, Y.; Narayanasamy, J.; Schinazi, R. F.; Chung, K.
C. Bioorg. Med. Chem. 2006, 14(7), 2178.

(¢) Cahard, D.; McGuigan, C.; Balzarini, J. Mini. Rev. Med.
Chem. 2004, 4(4), 371.

5 Kafarski, P.; Lejczak, B.; Tyka, R.; Koba, L.; Pliszczak, E.;
Wieczorek, P. J. Plant Growth Regul. 1995, 14(4), 199.

6  Skropeta, D.; Schmidt, R. R. Tetrahedron: Asymmetry 2003,
14(2), 265.

7  (a) Meier, C.; Habel, L.; Laux, W.; De Clercq, E.; Balzarini,
J. Carb. Nucleos. Nucl. 1995, 14, 759.

(b) Shi, D.-Q.; Wei, J.; Tan, X.-S. Chin. J. Org. Chem.
2005, 25(12), 1602 (in Chinese).
(s, BRAE, WA, AAULE, 2005, 25(12), 1602.)

8 Xi, C.-M.; Sun, X.-B.; Xiao, Q.; Shi, X.-X.; Ren, Y.-J.; Gui,
B.; Zhao, Y.-F. Acta Chim. Sinica 2007, 65(7), 631 (in Chi-
nese).

(BAW, VERE, Hil, o, A, Mg, & 155,
1ZEF IR, 2007, 65(7), 631.)

9 Ding, Y.-Y.; Chen, X.-F.; Chen, X.-Z. Fine Chem. 2003, 20,

60.
(THIFE, Bk, B, HaaieT, 2003, 20, 60.)

10 Meier, C.; Habel, L. W.; Balzarini, J.; De Clercq, E. Liebigs
Ann. 1995, 2195.

(A0810104 Qin, X.; Lu, Z.)



