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Abstract: Aim  Nucleoside analogues have become the most promising candidates of anti-HBV
drgs. In this study, B-L-D4A was synthesized and explored its inhibitiory action against hepatitis B virus
(HBV) in 2.2.15 cells derived from HepG2 cells transfected with HBV genome. Methods B-L-D4A
was stereo-controlled synthesized from D-glutamic acid, and the structure was identified by IR, "H NMR
and MS. 2.2.15 Cells were placed at a density of 5 x 10" per well in 12-well tissue culture plates, and
treated with various concentrations of B-L-D4A for 6 days. At the end, medium was processed to obtain
virions by a polyethlene glycol precipitation method. At the same time, intracellular DNA was also
extracted and digested with Hind III. Both of the above DNA were subjected to Southem blot, hybridized

3

with a ** P-labeled HBV probe and autoradiographed. The intensity of the autoradiographic bands was
quantitated by densitometric scans of computer and EC,, was calculated. 2.2.15 cells were also seeded in
24-well tissue culture plates, and cytotoxicity with different concentrations was exam ined by MTT method.
IC,, was calculated. Results The synthesized compound structure conformed with B-L-D4A; Autoradio-

graphic bands showed similar for supematant and intracellular HBV DNA. Episomal HBV DNA was
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inhibited in a dose-dependent manner. ECy, 0.2 Wmole L'

200 Umole L'

The experiment of cytotoxicity gained IC;,

Conclusion B-L-D4A has been synthesized successfully. B-L-D4A possessed potent

inhibitory effect on replication of HBV in vitro with low cytotoxicity, TI value was 1 000. It is expected to

be developed clinically into a new antirHBV dmg.
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Figure 1 Synthesis of nucleoside, B-L-D4A
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1,2: Negative control; 3,4: Lamivudine 1 Hmol* L'l; 5, 6:
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Figure 2 Inhibition of replication of extracellular

HBV DNA by B-L-D4A
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Figure 3 Inhibition of replication of intracellular
HBV DNA by B-L-D4A. 1:
Lam ivudine; 3: B-L-D4A 10 Emols L '; 4: B-L-D4A
2 Bmol* L'; 5: B-L-D4A 0.4 Hmol* L'; 6: B-L-
D4A 0.08; 7: HepaG2 control

Negative control; 2:

1, IC,, 200 Umols L',

Table 1 Dosage-activity relationships of inhibition of
cell growth by B-L-D4A (n =3, xEs)

Dosage /Hmol* L~ A Inhibition rate/%
50 0.84 £0.22 22.3
100 0.75 %0.16 36.0
150 0.73 £0.12 37.2
200 0.67 £0.21 50. 4
250 0.53 £0.15 73.5
300 0.43 %0.25 89.2
0 2.01 %0.23 0
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Figure4 Effect of B-L-D4A on the curve of cell
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, R-( - )-¥- -¥-
41 (15 g,129 mmol) DMF(150 mL)
21.13 g(310 mmol) ,

39.00 g (142 mmol).
3 h, DMF,
CHCL (250 mL)
> > R-( - )-Y-
( )-¥- (5,40 g,

78% ), mp 75 ~77 C.' H NMR( CDCl, 8):0.90( s,
9H,3 x CH,), 2.07 ~2.25(m, 2H, 2-H), 2.33 ~
2.64(m,2H,3-H),3.47(dd, ] =3.3,12 Hz, 1H, 5-
H,),3.62(dd, ] =3.3,12 Hz 1H, 5-H,), 4.55 ~
4.79(m,1H,4-H),7.13 ~7.65(m,10H,2 x Ph).

-78 C. , 10 min 1
mole L' THF (64.0 mL,
64.0 mmol) 5 DMF(20 g,56.5 mmol,
100 mL) -78 C 1.5
h , 7.67 g (70.6 mmol),
, 2 h.
-78 C, (20.00 g, 84.7 mmol)
THF(100 mL) ,
200 mL,
, ~ 7% -

, 6(14.39 g 53%).
[a]y -32.15°(c=1,CHCL);' H NMR( CDCl, §):
0.90(s, 9H,3 x CH, ), 2.24 ~2.35(m, 1 H, 3-H, ),
2.64 ~2.75(m,1H,3-H,),3.68(dd, ] =3.3,12 Hz,
1H,5-H,),3.85(dd, ] =3.3,12 Hz, 1H, 5-H, ), 4.12
(dd, ] =4.5,9.3 Hz,1H,2-H), 4.33 ~4.38(m, 1 H,
4-H),7.10 ~7.93(m,15H,3 x Ph).

2 6- -9-[5-0O-( )-2, 3- -
2a- -L- ]1-9H- 8
-78 C, , 15 min 1
mols L' (43.00 mL,
43.00 mmol) 13.68 g 6(26.9 mmol)
150 mL s
45 min, 10 mL
150 mL ,

CH,CL 100 mL.13.89 ¢ .5 mg

DMAP 7.17 g , 07TC 2 h.

1- -2a-

>

( )-L-2, 3- 7(13.03
g) . 7 s ,
4.8 g 6- (31.1 mmol) .
0.12 g 100 mL,
, ( 2h).
1,2- (120
mL) 12 g7(21.6 mmol) 1, 2-
-227C,
( TMSOTY, 6.0 mL,31.1 mmol),10 min ,
-22°C 15 min,
,15h | TLC , ,
1 000 mL NaHCO, 50
mL, 30 min. NaHCO, R
15% - , 8(3.08 g
12%). mpl112 ~114 C;[a ]5 - 23.64°(c =1,

1

CH,OH);' H NMR ( CDCL, 6): 0.87 (s, 9H, 3 x
CH,),2.24~2.33(m,1H,3"-H,),2.67 ~2.79( m,
1H,3'-H,),3.50 ~3.73(m,1H,5-H,),3.85 ~3.94
(m,1H,5-H,),4.07 ~4.12(m,2'-H), 4.33 ~4.38
(m,1H,4’-H),5.74(s,1H,1’-H),7.10 ~7.93( m,
15H,3 x Ph),8.15(s,1H,8-H),8.59(s, 1H,2-H).

3 B-L-(2,3'- 2',3'- ) (B-
L-D4A) 11

2.50 g 8(3.87 mmol)

300 mL , ,

80 C, 16 h, ,
(1:1) , 9(0.93 g, 37%). mp 119 ~
121 C.

0.78 g 9(2.37 mmol) CH, Cl,
15 mL, ,

, 15% H,0, 4.5 mL, 20 min

TLC , CH, CL,-MeOH(9.5:0.5);
0.5h, CH,CL , ,
CHCL 3% MeOH-CHC], , 5'-0-
( y-B-L-(2’, 3'- -2, 3-
) 10 (0.43 g 61%). mp 154 ~
156 C.
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10( 0.3 g, 0.638 mmol) THE(10 )  0.8% . 2p
mL) , 1 mole L' TBAF/THF 0.8 mL, HBV DNA .2 xSSC/0.2% SDS 1 h
3 h, TLC R 0.1 xSSC/0.2% SDS 50 C 4 h
> > 10% s
MeOH-CHCJ s , 11 B-L- EC, .
D4A (70 mg, 67%). mp 179 ~ 181 C; [ a ]éj 4.5 2.2.15 24
-26.87°(c=1,CH, OH). :GoH, N, O,, 5x10°,24 h B-L-
(%): C51.72, H 4.85, N 29.79; D4A s 3 ,3d
(%): C 51.50, H 4.76, N 30.03. IR(KBr 5 s MTT 5
cm ™! ): 3 480, 3 337,3 092, 2 974, 2 886, 1 679, ( 100% ) s
1 085.'H NMR ( DMSO-d,, §):3.62(t, ] =4.5 Hz, s 1G,, -
2H,5'-H),4.72 ~4.83(m,1H,4’-H),6.10(m, 1H,
2-H),6.52(m,1H,3'-H),6.93(m,1H,1'-H),8.15 References
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