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Abstract Six long-chain akyl H-phosphonate derivatives of 3'-azido-2',3'-dideoxythymidine (AZT) and
2',3-didehydro-2',3"-dideoxythymidine (d4T) were synthesized via one-pot reaction of AZT and d4T with
phosphorus trichloride and different alcoholysis reagents in sequence. The products were characterized by
¥PNMR, 'H NMR, **C NMR and ESI-MS.
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B 1 AZT SRR BRI 5 Bk 2k
Schemel The synthesisof H-phosphonate diester of AZT

1.1 {UE5ERF

SIP NMR(LA 85% HsPO, J4h5). 'H NMR 1 BC
NMR (LA TMS 24 4 F5) 35448 ] Bruker DPX400 £ i 354
X5, #5774 CDCls. ESI-MS 1 Brucker Esquire-LC Jiit
TSI . R e R — R e I N TE K S A 5 T i
WG BHEATH, = OB HEEHIENR 5 h 5280,
FPUBREE. T SOiE . ) BRIE . BUT . S
RAKRFEE AR, DAL b4t
12 A

W S BRI £ i JE ik

BT, MUK REIR3EH 1.38 g (10 mmol)
SRR 50 mL B BT A N 1 mmol B
(AZT 5Ld4T), NN 10 mL T80 & BT Al ROV
RIEO CHALRMN 1 hG, BIRTHE SEEARERN 6 h.
JEZE IR 220 ) o = ) =SB, B AT, RIH
VR A 4. B35 F) 10 mL T4 I = S0 Be i R v ik
[ A, vk 40 FoF 2.5 mmol FERRFI 5 mL = &
PERIARABM A ILT, 0 CHiFE 30 min, EiRBEFEL .
¥ 202 mg (2 mmol) = L% 5 mL =& PR T 0 C
AR LR N AR R . 10 min J5 KRR, HERHE
JERT BV T ) @ V(I EE)=20 : 1], 755 HArft
=
121 3-FR-23-—BAMF(AZT)-5-A LR+
B2 Bis (VA R=CH3(CHy)12CH, 4 #)1a 494~ %

DL AZT cls JsORk, 1 DUBREEFIRC T B (L - 1,
JE IR LC) IR A D) A ek ), 4% DA b5 iy, 13 354

mg ALK A 1a, 7% 67%, *P NMR (CDCl;, 200
MHz) ¢: 8.27, 8.69; '"H NMR (CDCl5, 400 MHZ) 6: 0.86 (t,
3H, CH3), 1.18~1.33 (m, 22H, 11X CHaeratery), 1.67~
1.69 (m, 2H, CH,CH,0), 1.92 (s, 3H, 5-CH3), 2.37~2.43
(m, 2H, 2-H), 3.90~4.06 (m, 1H, 4-H), 4.10~4.13 (m,
2H, CH,CH,0), 4.30~4.36 (m, 3H, 3-H, 5-H), 6.11~
6.27 (m, 1H, 1'-H), 7.35 (s, 1H, 6-H), 6.05, 7.76 (d, J=684
Hz, 1H, P-H), 9.93 (br, 1H, N-H); *C NMR (CDCl;, 100
MHz) 6: 11.51 (Cye), 13.13 (Csme), 21.68, 24.44, 28.07,
28.34, 2846, 2853, 2863, 29.34, 29.40, 30.90
(12X Ciaradeyt),  36.35 [C(2)], 59.02 [C(3)], 63.33
(Cereryo), 65.71 [C(5)], 81.13 [C(4)], 84.06 [C(1)],
110.60, 110.53 [C(5)], 134.47, 134.37 [C(6)], 149.44
[C(2)], 163.07 [C(4)]; ESI-MS m/z 528 (M+H)".

DA NBREE . 1)\ BB AR - DUt i, HH [RIRE ) 5
EAFEIMEEY) 1b 1 1c, F= 2550k 55%F1 52%. il
el o WA 1Rk 2.

122 2.3-WPLA-2,3- B A F (d4T)-5- A B AL+
v 2% B3 B5 2a(vA R=CH3(CHy)1oCH, 7 #1) 84 A A%,

DIZAF dAT it af skl - PUsBe AR T iE(L © 1,
FEIRLE) RGP R BE AR, $2bL B ek, 45 226
mg I EHDIRE 1A 2a, 775 47%, *'P NMR (CDCls, 162
MHz) §: 8.18, 8.56; *H NMR (CDCl3, 400 MHz) §: 0.86 (t,
3H, CH3), 1.21~1.31 (m, 22H, 11X CHaerateey)), 1.60~
1.76 (m, 2H, CH,CH,0), 1.91 (s, 3H, 5-CHs), 4.07~4.11
(m, 2H, CH,CH,0), 4.25~4.30 (m, 2H, 5-H), 4.88~5.03
(m, 1H, 4-H), 5.93~5.99 (m, 1H, 2-H), 6.25~6.41 (m,
1H, 3-H), 6.92~7.09 (m, 1H, 1'-H), 7.30 (s, 1H, 6-H),
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5.94, 7.73 (d, J=716 Hz, 1H, P-H), 9.37 (br, 1H, N-H);

3C NMR (CDCls, 100 MHz) §: 11.35, 11.43 (Cye), 13.12
(Csme), 21.67, 24.43, 28.07, 28.34, 28.46, 28.53, 28.63,

29.39, 29.24, 30.90 (12X Cietracecy), 6442 (Ccnpch,0)s
65.40 [C(5')], 83.52 [C(4")], 8851, 88.62 [C(1)], 110.27

[C(5)], 126.76, 126.83 [C(2)], 131.88, 131.98 [C(3)],

134.75, 134.82 [C(6)], 149.95 [C(2)], 162.90 [C(4)];
ESI-MSmz 485 (M+H)*, 507 (M+Na)*.

PAAFo e ) B+ DU elE, I RIRE T

WGBS 2b FI 2¢, FEFSy 51 50%H1 51%. i
Hym oy W& 1Ak 2.

£1 W5 1b, 1c, 2b 1 2¢ ) 3P NMR F1 ESI-M S %4
Tablel *PNMR and ESI-MS spectral data of compounds 1b, 1c, 2b and 2c

o \ ESI-MSm/z
Compd. R PNMR 6
(M+H) (M+Na)*
1b CHs(CHs).CH, 8.20,8.83 556
1c CH3(CHy)16CH; 8.17,8.79 584
2b CH4(CH,)14CH, 8.21,8.61 513 535
2c CH3(CHy)16CH; 8.20, 8.58 541

#£2 1b&9 1b, 1c, 2b A1 2¢ (7 'H NMR H1 C NMR ¥
Table2 'HNMR and **C NMR spectral data of compounds 1b, 1c, 2b and 2c

Compd.

'HNMR§

BCNMR§

1b

1c

2b

2c

0.88 (t, 3H, CHa), 1.12~1.29 (M, 26H, 13X CHanexerieny),
1.61~1.78 (m, 2H, CH,CH,0), 1.94 (s, 3H, 5-CHs), 2.33~
2.45 (m, 2H, 2-H), 3.92~4.08 (M, 1H, 4-H), 4.11~4.15 (m,
2H, CH,CH,0), 4.31~4.37 (m, 3H, 3-H, 5-H), 6.20~6.23
(m, 1H, 1'-H), 7.36 (s, 1H, 6-H), 6.04, 7.80 (d, J=704 Hz,
1H, P-H), 9.57 (br, 1H, N-H)

081 (t, 3H, CHg), 1.11~1.30 (M, 30H, 15X CHaocaciecyl)s
1.62~1.64 (M, 2H, CH,CH,0), 1.88 (s, 3H, 5-CHa), 2.27~
2.37 (M, 2H, 2-H), 3.73~3.76 (m, 1H, 4-H), 4.00~4.06 (M,
2H, CH,CH,0), 4.21~4.29 (m, 3H, 3-H, 5-H), 6.12~6.18
(m, 1H, 1'-H), 7.33 (s, 1H, 6-H), 5.95, 7.73 (d, J=712 Hz,
1H, P-H), 9.43 (br, 1H, N-H)

0.87 (t, 3H, CH3), 1.10~1.26 (M, 26H, 13X CHonexecioyl)s
1.66~1.70 (m, 2H, CH,CH,0), 1.91 (s, 3H, 5-CHs), 4.06~
4.11 (m, 2H, CH,CH,0), 4.27~4.30 (m, 2H, 5-H), 4.94~
5.10 (M, 1H, 4*-H), 5.92~5.96 (m, 1H, 2-H), 6.33~6.34 (m,
1H, 3-H), 6.96~7.11 (m, 1H, 1'-H), 7.28 (s, 1H, 6-H), 5.96,
7.72(d, J=704 Hz, 1H, P-H), 9.43 (br, 1H, N-H)

0.87 (t, 3H, CHg), 1.11~1.26 (M, 30H, 15X CHaoctecieryl)s
1.66~1.70 (m, 2H, CH,CH,0), 1.91 (s, 3H, 5-CHj), 4.00~
4.16 (M, 2H, CH,CH,0), 4.21~4.36 (m, 2H, 5-H), 4.92~
5.09 (m, 1H, 4'-H), 5.78~5.89 (m, 1H, 2-H), 6.32~6.34 (m,
1H, 3-H), 7.01~7.08 (m, 1H, 1*-H), 7.30 (s, 1H, 6-H), 5.92,
7.72 (d, J=720 Hz, 1H, P-H), 9.43 (br, 1H, N-H)

1151 (Cye), 13.12 (Csme), 21.68, 24.45, 28.07, 28.35,
28.46, 28,53, 28.67, 29.34, 29.40, 30.90 (14X Chocarecyl):
36.38 [C(2)], 59.00 [C(3)], 63.21, 63.27 (Corycryo0),
65.71 [C(5)], 81.17 [C(4')], 84.03 [C(1)], 110.56, 110.63
[C(5)], 134.27, 134.39 [C(6)], 149.31 [C(2)], 162.83
[C(]

1150 (Cye), 13.12 (Csme), 21.68, 24.44, 28.07, 28.47,
28,54, 28.68, 29.41, 30.9 (16X Conarieey)) 36.41 [C(2)],
58.97 [C(3)], 63.30 (Cenycryo) 65.75 [C(5)], 8L13
[C(4)], 84.03 [C(1)], 110.61 [C(5)], 134.28 [C(6)],
149.09 [C(2)], 162.57 [C(4)]

11.36, 11.44 (Cye), 13.13 (Cswe), 2167, 24.43, 28.07,
28.35, 28.46, 28.53, 28.67, 29.33, 30.90 (14X Crexececy)):
64.41 (Coycn0), 6542 [C(5)], 8352 [C(4)], 88.5L,
88.62 [C(1)], 110.30 [C(5)], 126.78, 126.85 [C(2)],
131.85, 131.95 [C(3)], 134.75 [C(6)], 149.97 [C(2)],
162.95 [C(4)]

11.36, 11.44 (Cye), 13.12 (Csye), 21.68, 24.43, 28.08,
28.35, 28.47, 28.54, 28.68, 29.39, 30.90 (16X Coariyl),
64.40 (Conyon0)s 65.30, 6541, 6547 [C(5)], 8352
[C(4)], 8851, 88.61 [C(1)], 110.30 [C(5)], 126.78,
126.85 [C(2)], 131.84, 131.95 [C(3)], 134.73, 134.79
[C(6)], 149.97 [C(2)], 162.93 [C(4)]




634 % %

Vol. 65, 2007

2 HR5IR

21 &M

KA SR WG 5 O V2l A AR =R (D)
T A G —FRAE TH-DY S ) A i v P K A 2%
20O (2)38 i W AU B IR P R AE 4 3 R AR AR N A
TN TR S WA T A AR, ()it AR
S, T T G 1100 3 48 T A v A B, SR 3 = b 7 3%
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PRI LG 1 3 B 2 5 T 6 B H b = ) AN BR AR AR SR R
Abuzov [V, —Hgik RS R T IR R AT AR
Wl e, MM Abuzov [WZRAL. LI AZT &
WRERR —He A sCh B, it 1, & AZT 5 =E b
WA — AR B EAZ T 3, /)5 3 SRS 101
R A A I D77 T R AL T et AL P I AR s B A il AZT
AR =W 4, RN 4 5 RN A i — o1 S AR
M HESE SRR Rk 5, JER AN EHE, TR
B RS E K TR B 1, DRI S A I ) B S B Y
Wi 2 AEAEBUT FERUAREE |, IR RATT AT A
FBUT WERR A I R B AR i S R, BS540~ I
Z— 0 FAEABCT e IE % B A5 =4 1.
2.2 REIBMR

5 AL PEI P NMR S, I TR A
VUASAN R TR, P DAL &9 8 — % Xt e 44
K, 7RI R XUE. 76 *H NMR %, 56 A
HERAR T, T RS, KL APy, *P-H
WA W24 704 Hz.
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