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A New Method for the Synthesis of Vidarabine
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Abstract: Vidarabine was synthesized via five steps of adenosine including 8-brominiation, hydroxyl-
sulfonylation, hydroxyl-acetylation as well as configuration inversion and dehydrazination by a one-pot
two-step method. The overall yield was 46.8% and the purity of vidarabine reached up to 99.3%. The
structure of target product was confirmed by infrared spectroscopy (IR), nuclear magnetic resonance (NMR)
and electron impact-mass spectrometry (EI-MS). In this new method, water was used as reaction solvent,
and the total yield of vidarabine was higher 5.8%~6.8% than that of the method reported by the original
literature. The whole synthesis process has the advantage such as simple process, safe operation, less
discharge of the wastes and economy.
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121 8 (1) &%

£ 250 mL i, ARUinAIK (180g). i
I (0.037mol, 10g). 4R (10g) MR (2.49),
TR ZE 75°C, HFERERENE (29 0.5 h) G
% 30°C, MAIRZE (0.044 mol, 7.1g), 7E30°CF
RSN 48 h, RN ZERIE, ¥ RN IR H 2%
W, uk, UEDPKPE, TH, REEES I, o
11.3g, 7% 88.3%, HPLC 4liJ¥} 98.8%.
122 8-i%-3-0-xF ¥ xaxmehid (1) 4k

1E 250 mL Jpdfi A, im AT (0.029 mol, 10 g ).
1,2- "4 K (110g). =2 (0.032moal, 3.29).
T AL (0.004 mol, 1 og). X HT Rl g 4R
(0.032mol, 6.39), 7 40 °C/Z)¥ 18 h, # I I ]
W TEAMRS, EEERER, ik, o
UEATHREL A L BT RORL S B BT 2R S 7E 50 °C TRt
T, R E AR K 13.29, 773 90.0%, HPLC 4
} 99.2%,,
123 8#KA-4-TEBANK-5-TEBATFA-3-0-2F

FORABM S (IV) &%

1E 100 mL Je i, A (0.02 mol, 10 g ).
4% (0.14 mol, 83¢g). L&k (0.21mol, 21g),
JHi % 80 CllyE 8 h, RJFIHEZHEBRERASER
NEECIREF, FAY A EEEEIMAK (5g),
TR S s, S IVHLE, BRI W TR S
g, 50°C T, 75 9.4 g4ifh, ™% 88.0%,
HPLC 4l 98.4%,
124 F#ERE (V) 4%

1E 100 mL JhiiHT, AV (0.019 mol, 10g)
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TR ECh 80%M/K & F (12 g), FHiR % 80 °C
PRGN 48 h J5 , IR ZEBR K K-G0, 1] S
I 10 g 60 CCHYFRIK , RS2k R 7810, 4l 5%
TEZ T RKGHE, A EARED 8- B A 11 V
HLah o FE— R, dkEEm 321 R 8-k FEpri
HRFRL A I AK (50.8 @) Al 4 R4 (0.004 mol,
0.6 g), 25°C FHEFEI N 24 h, i uE s 15
) 144 R Ay DA A VRS, REL & A A R 2%
AW S, R UERRTE MR, RS AT
A, 2238, 50 CCTRHET, 15 BRE AR 4l 3.4 g,
R 67.0%, HPLC 4li 3k 99.3%, MLA %I 4 &
434 0.3%. IR(KBF), »/cm™*: 3550(—NH), 3450(—NH),
3200~3400 (—OH), 1640(—NH,), 1040~1140(C—0O—
C); '"HNMR(DMSO-ds, 400 MHz), d: 8.19(s, 1H), 8.14

(s, 1H), 7.24 (s, 2 H), 6.27 (d, J = 4.0 Hz, 1 H), 5.63 (d,

J=4.0Hz, 1H), 553 (d, J= 4.0 Hz, 1 H), 511 (t, J =
6.0 Hz, 1 H), 4.13~4.16 (m, 2H), 3.77~3.83 (m, 1 H),
3.61~ 3.70 (m, 2 H); ®*CNMR (DMSO-ds, 100 MHZz),
5: 156.2, 152.8, 149.7, 140.6, 118.5, 84.4, 83.9, 76.0,
75.3, 61.2; EI-MS Calcd. for CloH13N504[M] 267.097,
Found: m/Z 268.106[M+H]"; [o]2 =—4.95(¥% Wi Jii 1 ik
& p=1kg/L, DMF),

2 HRSHE

21 HEWMIMER

JIEH T FIVSLZR Y S 0oy Jes 2 v U S, 2 g Y
FIREPLIE N : TR R WAL A IRAE 55 FNR 771 555,
TIEE om0 8-, B o-25 G, KRG
[ARPR — AR T o S gl e v = A i) =
IRAL A, [l e e aR s N R e,
AR, IRPIRE MR L TRNGE iR R pH
R FEMRAC T W 7 R O R o A S RI TR BA
SRR VE A = — AR AR MR R A R
PEHEIR A AL AR B T IR pH,
HARFFRRYE; — it LRI TRENDE ph s W 22
YEFEAE AR 7, RIS A S IE M, A it
A BrEL, ASCEEE T CIRICTRENSE R &
pH FUR IR 2 X S N 52, [RlaT 552 T 2l
CTRFNZE MR R I TIVERE . PIR 1, H3C
BRATR IR R SO — RPN, #8081 L2 & 4
PR BEHRYIR R M LRI TR S vk 2 i FH = DA
L5 ORI CTRANGE MR R INTEFREH], BEEA L
A K Ak 2475 S i ( COD ) 48 55 S % K HE R
211 BT EANG R pH AT = R 6 %ok

e 2 S 1 AT 4 T DA S A S 25478
SR IA ] 1.2.1, HEET G pH X IRy
o, SRR 1o S5REWY, LRI CRENGE s

W pH N 4, ZRRA IR SRR, [
W=l (R 1, )55 2), WRedRA 1
TEM R TR . NI, PEFE SR/ L RN S hifs
WA pH R 4.

#1 LT 1GMEW pH i ®
Table 1 Optimization of the pH value of buffer solution in

step 1
F%5  AcOH/g AcONalg pH HPLC4iE/% 77 %/%
1 11.2 11 3.6 96.1 85.4
2 10 2.4 4.0 99.1 87.9
3 8.1 49 44 97.2 86.3
4 5.7 8.4 48 95.1 82.6
5 1.9 13.6 55 85.9 72.9
6 0.7 13.6 6.0 81.5 70.4
7 0 0 —° 52.6 40.5

a—JEY T 1(0.037mol,10g), % (0.074 moal, 11.89),
N BFTE] 48 hy b—iZ 41 T G E pH.

212 EMpEZFRAEAFEe%w

MR VLR AT, IREHEZDREY 1
—A%, TELRIE T 7853 RN I ATHE T, 7 2R &R
P, ey 1 fn A s vy 45, 5258 7 ik
[ 1.2.1 77, %5 TR X 1 7= 2552 m,
SEILOL R 2, 25 R IRPIR ZE W N 120%( LA
B T P i 8, FIE) B, IRBRHE
X R D, @PrtERAE (R 2, JF5 2), RFETTH
S 3=1

# 2 R Bro HIEXS 77 3R 52 m 2
Table2 Optimization of substrate Br, in step 1

F5  BrJdg  n(Br):in(l)  HPLCHiE% % /%
1 5.9 1.0:1.0 87.9 75.3
2 71 1.2:1.0 99.2 88.3
3 8.3 1.4:1.0 99.1 88.2
4 9.5 1.6:1.0 98.9 87.9
5 10.7 1.8:1.0 99.3 88.4
6 11.8 20:1.0 99.0 87.9

a—JKWHE: 1 (0.037mol,10g), ZFIZRENZE AT
pH=4, S A[E] 48 h,

I ZAf e T AR S5 . LRI TR SR
WIEW pH R 4R ESIEY T W EY i & ek
1.2:1.0, AKREHR, KEH 48 h,

2.1.3 T BRI TBRANLE Pk b E K A R AR ]

FIREARIE K H COD F5 5 S R K HE B , AR S0
BT LRI TRENGE vhigs W mNCE I PERE . HLAARE:
VE TRy« 10565 145 Sy 25 o Je 2o T A (0 g v rp
BEMAT (0.037 mol, 10g), JHEZE 75°C, #HiHkE
VWV SRR E 30 °C, fMAJRZ (0.037 mol,
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5.99), 7£ 30 °C F4kZE 1 48 h, LRI TRENEE vh
TGRS T 7= 3R 52 WL 3% 3. A& 3 A,
2 HPLC IS, e i fR & 1T A9 HPLC 215l 94.4%
BHEE R R, SRIF R AR RS HI ==, T,
UEYEKYE, T, IS EEBRAREAT 104 9.
FRLL, fEFR 10 I A=K 81%.

K3 LIRICTRENGE Wi WG R X T 7= A i 5 ) 2
Table 3 Effect of the recycling of AcCOH/AcONa buffer
solution on the yield of compound II

A HPLC

5 DU B, (nBr) n(1))  4LE/% 7%
1 0 0 99.2 88.3
2 1 1.0:1.0 94.4 81.0
3 2 1.0:1.0 721 61.8

a— i HE: 1 (0.037 mol, 10 g), ZWRIZ FRANZE hvs
W& pH=4, R NiRT[E] 48 h,

PEA 1 W T AE R & i r= 5 F fEAS B
W, JEW 2 WE TR E T, Brbl, LI
PR BN 2% v PTG AR L k. PR B 1 o] fiE
BB Ry e SO A L P IR R R AR TR R
Wi S 7 1R 3 v TR TR AN % DR s WG T 1 pH e
e L,

22 EMIMERK

VA T A AR, = LR me, [
EIRY &, L5 gkE 1.2.297, B8 THFFh
JEXt R N AR R T P= s, R % 4, =T
BEAL R LB, N R AR AR R, R, #%
TR AR B P R AT S8 o T IR 26 7 v i s
DMF (£ 4, 5 1) fiDMSO (% 4, 5 2) 1§
FEER, HEARR B, WOl (£ 4, F
5 3) MERE RIS, =25k 90.2%, (HH T4
T AS K, ARG 2k, Wik, 2
R MR 1,2- ke (£ 4, F54) N
W, AR A= SRR 0% FIAEAE R . Yk
VRS R, O AR ke (£ 4, JF55) A
AUk (3R 4, 775 6) T 25K, AW REME EI T
WIZE R, R 1,2- R O elE IR, BESA 8%
A, Hi, mA®RM 1,2- & 8t e
H R

B AR B INE, REAR T A, A gk
SR ST AT T AR B ORI A, &
LR 1, TR AR Y RSCR F ARG U R O ik
HAA TR 12277, 250 %W, 15 1 k)E, MK
PRRAMEANI R, EH 2 R, MRYP= 5T B
10%; ¥ 3 WA, M= R FREIHE., Hik, f#
I = T IEAR B TR 2 K. o3BT il

HORAKF AR g s T IS4 B S 5 40 ) B AR
WA, DpRETedgas b, G BeAr e — g B ik
PR IR — UG ER Al HIARCR:

4 RPN TN =R )50 2
Table4 Effect of solvent on the yield of compound I

5 I HPLC 411 )% /% 7Y%
1 DMF 54.6 45.2
2 DMSO 61.2 52.6
3 oG 99.0 90.2
4 1,2- =& Lkt 98.9 90.0
5 AR 76.5 68.2
6 DU kR 52.8 43.4

a—JiE M 11 (0.029 mol, 10g), — T #:41£% ( 0.004 mol,
1g9), =2 (0.032mol,3.29) , #JEF 40°C, JNAFE 18 h,

100

0 6

2 3 4
{EEIRVS b/

1 AR =T R A B O Rl P fE
Fig. 1 Recycling test of catalyst dibutyltin oxide
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A BR 3 RNEE G, B EZEBRAR RN TER 4
FRET, SRJG EHEMA 1,2- R Wsmatg, Bk
BRI, VRV AR AR, L A F AR R T
H, PAsaiih . HTREMHREWN 1,2- Ak,
FETZWRAN S, HEHFE L ERTZ, W
DR Y, AEE UG T A R AW IV S AL T
2. EEAPIEERE B, RS RS, B e
R I R 5E 1 LR EF, BRI BRI RImAK, B
EAR KA, AL UE AL, AL AE B R R
FI9, AL IV o Sl E 05 A BT 2 KA
1,225 OKe, BEHREMNNA, FfbE0B T2,

SCHR[AS] 20 B8 3 SR FHAE S vy, e A B RG22
FEJZHT, SN S5 20 3 5T ZERE 2 K A L 7
FKHIER “—8ik” G T2, Hahaifh L5558
BRI BT, Har R A . HeaenT A, AR SCRY
Jr AR | 286 BORAR T HA MLE RIEFE R/,
5y L BBLIR
24 UEWMVIME K

KRG “—8E" 58 U 2 0 #R S it &
ML, B G B - 2 R R I L i A SR &R
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B M, A —RBTRER RS TR

T TF FR P 25 B I 3k 2 ke B B 1 E Y, BE S ikt o
i R AL R B JE R B 5, 4R T s i R AR
g e i N

1% 8 DR B 1 Ak 2 6 B0 TR T R 5
HEOVAIST i A 0 R S B e R AR AR
TR 7 1020 iy A T G Jm dn e, 7 DB
A LR R P R, RS2 G BGER, 1k
GV BRI TEI PG AR, 2N —H %
N, e LS M 7 ) DR R Y BT . AR R (]
L, A SCHAT T AHEARR R, [, SR —Samip”
BRGE, R YV BT 5 A N,
AMEAT IR RO LA, T HLRE RS E 2677 4 Bl i
Y B
241 EACH 8 H ik

1848 1 AL oK N AL ) 25 7 AR A B i g
ARICE T —Fopr iy s i fb . BE R IV
i, DIKCHER, kS5 5 ik, £y
IR 1.2.4 97, R WFE 5, ERFEW, MALT N E
IR, (LS VIR =R Hisge/h (£ 5,
P45 4),

F 5 MEALFIANIEXT VI 2050 2
Table5 Effect of catalyst types on the yield of compound VI
(A B S HPLC

S it b WEIC e TORI%

1 — 80 0 0

2 HiARE (20) 80 76.8 438
3 Ak (20) 100 84.7 52.6
4 LA (20) 25 99.1 67.0
5 AA LA (20) 80 0 0

6 AR (20) 25 76.4 429
7 Ak (20) 80 56.8 25.7

a— Y HE: IV (0.019mol,10g) , 5. /K, K
24h; b—LURM VYRR NI c— £ 4, 5HIBNCE,

MR A5 SCHR [ 210] B3 EAILEE 20 A7, o8 ) SCRik 413 1)
AT, FFEE P ESHEE N &R A =
WM& Im e+, M oE AL G IAE o % g
SRR A AR, PTIE I R R AN AL
YER, TRIEhE BAT S E AR s v h s & o
A ZEEARER T ORI, ASm A E A mTG Y.
242 fEAFNAZE. BB, RN R E KA

e R AR AR A, BRIV i,
PIK R, A 5l A 00 F . B g B ] i s
N, R 5 B i RN A, L0 T ik T
1247, 55K 2 iR . B 2 a7 AL, A
BHNIRYNY R R 20%. NEEK 6 h,
N BE Sk 25 °CH, B WA F H VIR I 25 7 R Gk
67.0%L I,

. 2159 -
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240
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AL R/ %
SRR /h
SRR EE/C

K2 AR5 O SR LA
Fig. 2 Optimization of reaction conditions for step 5
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