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RITYEAB T QTR B LAER N AT ARR—FRRE O,
EFRXMEGREAMHT, HRKRS—H=Y. AW, EXRE TsENK AR, Rl
W/ LM PR 6, RIFE VAR, TEEH S — 74 6b AR, 'HNMR 3
AWH TsH, £ MS, “PH'HNMREEHAF, HEX—HY=HSHRTE=H(6a
B 6) h—3f P R FHER R MLk Ribk, JERM RN/ THF WAL ¢ M RREA K
R ABBE Ts A1, FRBNIZ_B_FRT F HENS S RARNERRER
Wik, FUEVURAE 6 (8 K04 R, XML E R NE KRR, AEE-BPR
L

FIR <O, PEFERBEELTETHEN, “PNMR QERBERY, TVRED
SRR BRI RH, SO S EBRLBRM ™Y 6 X4 Y 6a, 6 2WAREBH
BB WHN N 6 (6a, Bb HIGMMIERE 1) .
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Tab 1, The spectral data for the isomers 6a and 6b
| |

' 8a i 8b
FAB-MS [ 482(M°+1) 482(M*+1)
} 1.64 (d, =18 Hz, 3H, CHsP) 1.62 (d, $=18 Hz, 3H, CHsP)
HNMR ' 2.43 (s, 3H, CHsPh) 2.34 (s, 3H, CHsPh)
(DMS0~de) 6.14 (s, 1H, 1'-H) 5.90 (s, 1H, 1'-H)
dppm 6.0 (s, NHa, disappeared after 6.04 (s, NHs, disappeared after
Ds0 exchange) : D3O exchange)
7.3 (4, 2H, aromatic) 6.9 (d, 2H, sromatic)
1.7 (d, 2H, aromatic) 7.7 (4, 2H, atomatic)
SPNMR
(DMSO-de) 30.49 32.0¢
sppm
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FANRFEBALE, ARMA 1% 2, 8 H-TdR SAMES DNA A, | 7
X 10 mg/mi S HMHEY 47%; 2 KBIHER.

xR 3 4

WD AL 16 b A, FRE K RME (50g/L) 1AM 6 b, RN, =&
AFKHEMAER 16 b FRE. DMFRASASER 12 b Bl ERWHEMATH(A)
R, TEBM K (Aldrich) MFERRBR - RORREBBUL)ANRE, -RE
HI=od (Aldrich) EEER (P.0s) 50°C T4R 72h, TLC RAE Merck Fug RERNR,
JBIFRH(A)CHsOH—CHCI1s(1:9),(B) THF—CHCI,(3:2), BEBCE R H7 I i %< Bp 8 P
B (230~400 H), 'H, *'P NMR H1 JEOL-FX 90Q W, 4} HiLl TMS,85% H,PO, 3 &
#%. FAB-MS i [AB-HS i # X % . UV i DU-7 B R/ X H, RS di P-E
2400 RFER A HTUM M. ME KRR EEASRIE, LAY 5 KM s o #H &,
0,0-W (-FHZHE) PERRE (3) f0.0-W (1-FHZX) PRARE B E4)

B (0.36 ml, 3.8mmol) T HMAMB X (0.558g, 3.8 mmol) W
FRAZHEAR (5mi) B, WMAN 1-BERHF=0 (1.025g, 7.6 mmol) KK

(0.75ml, 9mmol) MIARZHN K (17 ml) 1, FHBEH 6 b, RETCEKKETRE
k. 490,16 mol/L A 35X 4 &M, “PNMR (CDCIL3) dppm 44.96.(3),
2'-0- BERBREMMR AT 3', o-FFERB (6)

BAZG K DMF (10 ml) ¥ F #4005 (1.26g, 3.0 mmol) , FEMA 3 (20.5ml, 4.1
mmol) , ERMFHHBEI, 2 h FIMA N-1P LRk (1.2m], 15 mmol) , #LEBEH: 24 h.
WA= ZH B (pH 7)(£91 m1) B 4T 10 min, FFEL CHCs(100 mI)FR %8, HR¥H
ERGME (30 ml) K (30 mIx2) BE¥. FHLRUFEK Na,SO FHTM, WME 1.5
ml, BAREREHE (1.5X16 cm, 16¢) 2. HE—®5 (0~5% CHOH) i, HAaE

AR 0.59g (47%) , mp 177~ 179°C, Rf (A) 0.36. (B) 0.18, UV A *4dnm 252,

309, FAB-MS m/z482 (M*+1), 'HNMR (DMSO-d,) dppm 1.64 (d,3 H, J=18Hz.
CHy=P) , 2.43 (s. 3H,CHy-Cyil) , 6.14 (s,1H,1'-H ) , 5.92 (s,2H,NH:, D.0O
ABRWR) L 7.50(q.4 H,CH) L 7.60, 8.22 (5,5 &1 H. 2FF); *PNMR (DMSO-
dy) dppm 30.49,
2-0-M PEUBMBRIR BT 3 - FPERARER (1)

BIFK DMF (5 ml) % fBF M5 5 (0.63 ¢, 1.5 mnol) st MEHERNH bl 4 9T H
4 (1iml, 2.0mmol) ¥, EE T H M 12h. MABMES LB (L ml) B3 10
min, HZETF & FEE . MA CHCly (50 ml) BEBEHK 0.345 ¢ (46%) , mp 228~

2351°C (4+) . Rf (A) 0.37, (B) 0.41, UV A™am 257.5. FAB-MS m/z 498(M*

+1) . 'HNMR (DMSO-d,) dppm 2.04 (d,J=16.8 Hz, 3 H,CHsP) , 2.35 (5,3 H,
CHa=CoHa) , 6,08 (.1 H, 1'-H) , 7.36 (s,2H,NH,, D.O %45 #i%) , 7.50 (q
4H,CHy) . 8.03 (s, 1 H, RF) ;s PPNMR (DMSO-ds) dppm 102.17,
BRIEE I -FEEMNBR(DERERAT 5 -FHEARKR (2)
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SMEA (0.2¢) . AEWOKE, B 2h, BBRARWRNESR,

LA OB T (100 mg) HEA THF BB (4 10aD) . EXKSHESREPT. 4B
—18°C WKW, JHEH S LR HBZRLH/THF B (0.85 mol/L) RixmBis,
& TLCHIREU R MK, BEMBREFRN. WAL K 10% KX Z8/THF B Rk
B pHE~7, REAUREENRAYRABAETEE. KL AN /THFH K4 2ml, KT ¥
W, REM CHCL, 38, 38 ¥l 4 % 1 ml 24 SUEHMR (L mm FERS) 4%, %
WY CH,OH—CHCl, (0~5% CH,OH) .78 15 2 2510 79 8% H 80%.

1, mp219~220°C, Rf (A) 0.14, (B) 0.05, UVAZ®nm258.5. FAB-MS m/z

328 (M*+1) , 'HNMR (DMSO-d,) dppm 1.61 (d, 3H,J=17.9Hz, CHy-P) ,5.87
(s,1H,1'"H) , 6.20 (5,1 H,OH) 7.30 (s,2 H, NH,), it Z#&## D,O %&#. 8.06(s,
LH, 8-H) . 8.10 (s,1H, 2-H) ; *PNMR ( DMSO-d, ) dppm 30.56 . i ¥ % #7
CuHuNsOsP , H W {8 % C40.37, H4.31, N21.40; 3 8 {H% C40.40, H 4.41,
N 21,13,

2, mp 216~217°C (48), R (A) 0.29, (B) 0.28, UVA'e%'am 258.5. FAB-MS

m/z344 (M*+1) , 'HNMR (DMSO-d,) dppm 2.05 (d,3H, J=16.2Hz, CHsP),
5,96 (s, 1H, 1'~H) , 6.24 (d,1H,0H) # 7.30 (5,2 H,NH,) D;OW % ¥, 8.12
(s,1 H,8~H), 8.31(s,1 H,2-H). EHEAH CuHuNOPS, HH{EP C38.49, H4.11,
N20.40; 3LW{EHC38.79, H 4,35, N20.02,
Fard (6) HPRFHEAE

6 (100mg) BAZELBY/Z-REZH BRI (0.85 mol/L, Yaml) 48, FBWBISAP
#. 6a Rf (A) 0.36,(B)0.17, 38mg; 6b Rf (A) 0.35, (B) 0.15, 25 mg; 1 Rf (A)
0.14, 10mg, HEHERE 1, B 10mg 6% n-THAHE (BB, 3h) BBERER,

Bl R EDCEFRBE BN AR L ESR A NMR i,

RAW BT S, 6 - ERA REWEES S -RRERRBR, Yk HHEER
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A FACILE SYNTHESIS OF ADENOSINE 3',5—CYCLIC
METHYLPHOSPHONATE AND METHYLPHOSPHONOTHIOATE
CG Wang, YP Dai and LH Zhang

(School of Pharmaceutical Sciences, Beijing Medical University, Beijing 100083)

ABSTRACT A facile synthesis of adenosine 3', 5'-cyclic methylphospho~
nate (1) and 3', 5'-cyclic methylphosphonothioate (2) was accomplished by
treatment of 2'-protected adenosine with O,O-bis (1-benzotriazolyl) methyl-
phosphonate or O,O-bis (l-benzotriazolyl) methylphosphonothioate under mild
conditions, respectively. The ability of the compounds to inhibit DNA syn—
thesis in mice hepatoma was tested. A pair of diastereomers of 2'-protected
(1) was separated and the configuration at the phosphorus atom was identi~
fied.

Key words Adenosine 3', §'-cyclic methylphosphonate; Adenosine 3', 5'-
cyclic methylphosphonothioate; Diastereomer; Antineoplastic.




