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Abstract: In this study, eleven containing gallic acid moiety derivatives of Matijin-Su (MTS) were

synthesized and evaluated for their anti-HBV activities in HepG2 2.2.15 cells in an effort to find novel effective
anti-hepatitis B virus (HBV) agents. Compounds 5S¢, 6¢ and 6d exhibited significant anti-HBV activity with

ICso values of 6.12, 8.44 and 9.86 umol-L™', respectively. Incorporation of gallic acid moiety into MTS
derivatives can lead to profound changes in their anti-HBV activity, and could be worth of further research.

Key words: hepatitis B virus; derivative of Matijin-Su; synthesis; biological activity

AT (hepatitis B virus, HBV) FJE 4L A] 5]
R B B, R TAHZ 2016 4 6 H
AT SR R 2.4 12 NIRGASYE Z BT K
(FIFR 20T, P RMmHURBIERSE DS 6 AN,
T BB IR AT B 4B RSB NP AL . T 3,

Weka H#A: 2017-01-16; &[5 H#A: 2017-02-18.

EEUH: R ARFIFEEHHBE (81360472); P2 AA
(2014 4F) HEHLIH.

*EAE# Tel: 86-851-83807713,
E-mail: guangyi_liang@126.com; bixue_xu@126.com

DOI: 10.16438/j.0513-4870.2017-0059

ML R, S R4 2 LU AR 2 2 4
i T R AR R 100 59, IR R 259697 AT
259 EBAT a- T B R AW RZFE LKLY, #1H
BN IR, IEEA AR ARG A A HBV %
BRI, M, ST R BAT ML S R
QFT 2P AT I B AR PR AT AR ST T 2 11
FOBRZS Dy i R I T BAT 5T HBV WG 1) 5 B < R
(Matijin-Su, MTS), FPLH N RAEWBRHE T
—RITAEY) . HpXE 1 /ML MTS 149 (F
KRG Y101, G5 IE 1) AT TIRAN RS K T



PUE &5

BB TR P IO S B AT ARG B BT HBY 3 R

+ 1141 -

WEFL, AT T SR ah 2 R B R AU B4

IR#E A (5 k25 J L) 57 #4450 2013102491,
2014L00070)"-81,
OAc OH
. 5 4 2 2 I E (o]
N™or 3 o ~ v
(2] 8% e | oy
qu H:" o f; : o j\g N8
@‘ I H "Bl
8 g AN =

Figure 1 Chemical structures of MTS and Y101
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3a: R, =-H, R, =-OH, R3 =-COOCH3; 5b: Ry =-O(CH;);CHj3, R,=-H, R3;=-COOCH;
3b: R[ = —OH, Rz = —H, R3 = —COOCH3 Sc: Rl = —OH, Rz =-H R3 =-COOH
4a: R[ = —OH, 6a: R[ = —O(CH2)3CH3, R3 = —CHon
4b: R[ = —H, 6b: R[ = —OCH2CH3, R3 = —CHon
6c¢: Rl = —OAC R3 = —CHzoAC
6d: R[ H R; = —CHzOAC

a) IBCF, NMM, CH,Cl,, DMF, 0C, 8 h; b) NaOH, DMF, rt.; ¢) Methyl L-tyrosinate hydrochloride or L-phenylalaninol, IBCF, NMM,
CH,Cl,, DMF, 0 C, 8 h; d) RX, K>CO3, DMF; e¢) NaOH, DMF, rt.; f) RX, K,COs, DMF; g) Ac,0, pyridine, r.t., 8 h.

Scheme 1 Synthetic route of target compounds
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Table 1 Physical properties and spectral data of the synthesized analogues

Yield [l ESI-MS (m/z)

o 1 13
o, m/C H NMR (DMSO-ds, 400 MHz) and '>C NMR (DMSO-ds, 100 MHz) €D (M

Compd.

3a 31.03 192-193 'HNMR&:9.25 (1H, s, Ar-OH), 8.52 (2H, m, CONH), 7.37 (2H, d, J = 7.2 Hz, H-6,8), 7.28— -525 537.2
7.14 (3H, m, H-5,9, H-7), 7.06—7.00 (4H, m, H-5',9', H-3",7"), 6.63 (2H, d, /= 8.8 Hz, H-6',8"),  (DMF)
4.75 (1H, m, H-2), 4.42 (1H, m, H-2"), 3.79-3.68 (9H, m, 3xOCHj), 3.58 (3H, m, COOCH3),
3.12-2.88 (4H, m, H-3, H-3"); *C NMR §: 172.46 (C-1), 172.27 (C-1"), 166.16 (C-1"), 156.52
(C-7"), 152.89 (C-4",6"), 140.36 (C-5"), 138.82 (C-4), 130.53 (C-5',9"), 129.74 (C-4"), 128.54
(C-6,8), 127.46 (C-5,9), 126.75 (C-7, H-2"), 115.58 (C-6',8"), 105.39 (C-3",7"), 60.55 (Ar-OCH3),
56.41 (C-2), 54.89 (C-2"), 54.69 (Ar-(OCHjs),), 52.32 (COOCH3), 37.63 (C-3), 36.49 (C-3").
3b 3354 169-171 'HNMR ¢: 9.18 (1H, s, Ar-OH), 8.54 (1H, d, J="7.2 Hz, CONH), 8.46 (1H, d, J= 8.4 Hz, CONH),  —66.3 537.2
7.35-7.02 (9H, m, H-5',9', H-5,9, H-3".7"), 6.61 (2H, d, J = 8.0 Hz, H-6,8), 4.66 (1H, m, H-2), (DMF)
4.50 (1H, m, H-2"), 3.86-3.66 (9H, m, 3xOCHs), 3.58 (1H, s, COOCH3), 3.05-2.78 (4H, m, H-3,
H-3'); '3C NMR §: 172.43 (C-1), 172.34 (C-1"), 166.11 (C-1"), 156. 21 (C-7), 152.88 (C-4",6"),
140.34 (C-5"), 137.55 (C-4"), 130.66 (C-5.9), 129.83 (C-4), 129.58 (C-6',8"), 128.77 (C-5',9"),
127.09 (C-7', H-2"), 115.30 (C-6,8), 105.40 (C-3",7"), 60.56 (Ar-OCH3), 56.41 (C-2), 55.24 (C-2'),
54.31 (Ar-(OCHs)), 52.36 (COOCH3), 37.12 (C-3), 36.95 (C-3").
4a 2948 204-206 'HNMR 8:9.14 (1H, s, Ar-OH), 8.40 (1H, d, J= 8.4 Hz, CONH), 7.84 (1H, d, J = 8.4 Hz, —68.6 509.2
CONH), 7.22-7.09 (11H, m, H-3",7", H-5,9,6,8, H-5',9", 6.62 (1H, d, J = 8.0 Hz, CH,0H), 480 (MeOH)
(1H, m, H-2), 4.59 (1H, m, H-2"), 3.82-3.69 (11H, m, 3xOCH;, CH,0H), 2.96-2.78 (4H, m,
H-3, H-3"); *C NMR §: 171.19 (C-1), 165.59 (C-1"), 155.72 (C-4"), 152.45 (C-6"), 139.89
(C-5"), 139.07 (C-4), 130.20 (C-6',8"), 129.50 (C-6,8), 129.23 (C-5',9"), 128.46 (C-5.9), 128.13
(C-7"), 125.95 (C-7), 114.84 (C-2"), 104.99 (C-3",7"), 62.20 (C-1"), 60.13 (Ar-OCHjs), 56.00
(C-2Y, 55.17 (C-2), 52.54 (Ar-(OCHs),), 36.66 (C-3"), 36.43 (C-3).
4b 4207 190-192 'HNMR 6: 8.49 (1H, d, J = 8.8 Hz, CONH), 7.90 (1H, d, J = 8.4 Hz, CONH), 7.34—7.07 (12H, -72.4 4933
m, H-5-9, H-5',9', H-3",7"), 4.84 (1H, t, J = 5.6 Hz, CH,OH), 4.67 (1H, m, H-2), 3.88 (1H, m, (MeOH)
H-2'), 3.79-3.67 (9H, m, 3xOCHs), 3.38-3.23 (2H, m, H-1'), 3.07-2.63 (4H, m, H-3, H-3");
3C NMR §: 172.12 (C-1), 165.69 (C-1"), 152.50 (C-4",6"), 139.97 (C-5"), 139.06 (C-4"), 138.47
(C-4), 129.41 (C-6',8"), 129.32 (C-6,8), 129.27 (C-5',9"), 128.18 (C-5.9), 128.13 (C-7"), 126.32
(C-7), 126.01 (C-2"), 105.02 (C-3",7"), 62.24 (C-1'), 60.18 (Ar-OCH3), 56.04 (C-2), 54.87 (C-2),
52.64 (Ar-(OCHs),), 37.44 (C-3'), 36.48 (C-3).
5a 3250 125-127 'HNMR ¢:8.57 (1H, d, J=7.6 Hz, CONH), 8.50 (1H, d, J = 8.4 Hz, CONH), 7.28-7.18 (7H, m,  —40.0 608.3
H-5'9', H-5,9), 7.07 (2H, s, H-3"7"), 6.81 (2H, d, J= 8.8 Hz, H-6,8), 4.70 (1H, m, H-2), 452 (1H,  (MeOH)
m, H-2"), 3.92 (2H, t, J = 6.8 Hz, Ar-OCH,CH,N(CH,CH),), 3.81-3.68 (9H, m, 3xOCHs), 3.59
(3H, s, COOCH3), 3.06-2.83 (4H, m, H-3, H-3"), 2.72 (2H, t, J = 5.6 Hz, Ar-OCH,CH,N(CH,CH3),),
2.54 (4H, m, Ar-OCH,CH,N(CH,CHj),), 0.95 (6H, m, Ar-OCH,CH,N(CH,CH3),); '*C NMR 6:
172.39 (C-1), 172.33 (C-1"), 166.08 (C-1"), 157.49 (C-7), 152.87 (C-4",6"), 140.34 (C-5"), 137.53
(C-4"), 130.72 (C-5.,9), 130.59 (C-6',8"), 129.76 (C-4), 129.56 (5',9"), 128.76 (C-7"), 127.08 (C-2"),
114.46 (C-6,8), 105.39 (C-3",7"), 66.55 (Ar-OCH ,CH,N(CH,CHs),), 60.54 (Ar-OCH3), 56.41
(C-2), 55.16 (C-2"), 54.32 (Ar-(OCHa),), 52.35 (Ar-OCH,CH,N(CH,CHj),), 51.79 (COOCH3),
47.43 (Ar-OCH,CH,N(CH,CHs),), 37.04 (C-3), 36.95 (C-3'), 12.26 (Ar-OCH,CH,N(CH,CHjs)y).
5b 4791 175-177 'HNMR: 8.57 (1H, d, J= 7.4 Hz, CONH), 8.50 (1H, d, J= 8.6 Hz, CONH), 7.29-7.16 (7H, m,  —62.1 593.3
H-5,9, H-5'9"), 7.07 (2H, s, H-3"7"), 6.83—6.77 (2H, m, H-6,8), 4.70 (1H, m, H-2), 4.54—4.45 (1H, ~ (DMF)
m, H-2'), 3.88 (2H, t, J = 6.5 Hz, Ar-OCH,CH,CH,CHj), 3.80-3.68 (9H, m, 3xOCHs), 3.59 (3H,
s, COOCH3), 3.12-2.79 (4H, m, H-3, H-3"), 1.71-1.58 (2H, m, Ar-OCH,CH,CH,CHj), 1.46—1.31
(2H, m, Ar-OCH,CH,CH,CHj3), 0.90 (3H, t, J = 7.4 Hz, Ar-OCH,CH,CH,CHs); *C NMR ¢:
171.97 (C-1), 171.91 (C-1", 165.67 (C-1"), 157.25 (C-7), 152.45 (C-4",6"), 139.93 (C-5"), 137.10
(C-4Y, 130.29 (C-5,9), 130.04 (C-6',8"), 129.33 (C-4), 129.15 (C-5',9"), 128.35 (C-7), 126.66
(C-2"), 113.99 (C-6,8), 104.97 (C-3",7"), 66.97 (Ar-OCH ,CH,CH,CHj), 60.14 (Ar-OCH3), 55.99
(C-2), 54.75 (C-2'), 53.90 (Ar-(OCHj3),), 51.94 (COOCH3), 36.58 (C-3), 36.31 (C-3"), 30.87
(AY—OCH2CH2CH2CH3), 18.83 (AI—OCH2CH2CH2CH3), 13.78 (AF—OCH2CH2CH2CH3)
5¢  89.94 204-205 'HNMR &:9.17 (1H, s, Ar-OH), 8.46 (1H, d, J= 8.4 Hz, CONH), 8.32 (1H, d, J=7.6 Hz, CONH), = —49.2 523.2
7.24-7.05 (9H, m, H-5',9', H-5,9, H-3".7"), 6.62 (2H, d, J = 8.4 Hz, H-6,8), 4.66 (1H, m, H-2), (MeOH)
445 (1H, m, H-2'), 3.86-3.65 (9H, m, 3xOCHs), 3.12-2.81 (4H, m, H-3, H-3"); *C NMR ¢: 173.32
(C-1Y, 172.25 (C-1), 166.14 (C-1"), 156.18 (C-7), 152.87 (C-4",6"), 140.32 (C-5"), 137.96 (C-4"),
130.66 (C-5,9), 129.88 (C-4), 129.66 (C-6',8"), 128.90 (C-5',9"), 128.69 (C-7'), 126.93 (C-2"),
115.30 (C-6,8), 105.40 (C-3",7"), 60.56 (Ar-OCHj3), 56.41 (C-2'), 55.35 (C-2), 54.14 (Ar-(OCHs),),
37.06 (C-3), 36.74 (C-3").
6a 6122 170-172 'HNMR : 8.49 (1H, d, J = 8.8 Hz, CONH), 7.94 (1H, d, J = 8.3 Hz, CONH), 7.28—6.80 (12H, -83.2 565.4
m, H-5,9,6,8, H-5',9", H-3",7".CH,0H), 4.85 (1H, m, H-2), 4.63 (1H, m, H-2"), 3.87-3.69 (13H,  (DMF)
m, Ar-OCH,CH,CH,CHs, 3xOCHj, H-1"), 3.01-2.62 (4H, m, H-3, H-3"), 1.68-1.57 (2H, m,
Ar-OCH,CH,CH,CHj3), 1.45-1.31 (2H, m, Ar-OCH,CH,CH,CHj3), 0.90 (3H, t, J= 7.4 Hz,
Ar-OCH,CH,CH,CHs); °C NMR 6: 171.42 (C-1), 165.79 (C-1"), 157.41 (C-7), 152.67 (C-4",6"),
140.10 (C-5"), 139.28 (C-4'), 130.49 (C-5,9), 130.38 (C-6',8"), 129.65 (C-4), 129.46 (C-5',9"),
128.36 (C-7'), 126.18 (C-2"), 114.18 (C-6,8), 105.19 (C-3",7"), 67.17 (Ar-OCH ,CH,CH,CH3),
62.42 (C-17, 60.35 (Ar-OCHs), 56.22 (C-2'), 55.36 (C-2), 52.81 (Ar-(OCHa),), 36.83 (C-3"), 36.67
(C-3), 31.08 (Ar-OCH,CH,CH,CHj), 19.04 (Ar-OCH,CH,CH,CHs), 14.00 (Ar-OCH,CH,CH,CHs).
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Yield

Compd. %

mp/°C

"H NMR (DMSO-ds, 400 MHz) and ">C NMR (DMSO-ds, 100 MHz)

[a]?
(c1)

ESI-MS (m/z)
[M+H]+

6b 70.47

6¢ 86.16

6d 94.32

179-181

211-212

177-179

'H NMR &: 8.49 (1H, d, J = 8.6 Hz, CONH), 7.93 (1H, d, J = 8.3 Hz, CONH), 7.31-6.79 (12H, m,
H-5,9,6,8, H-5'9', H-3",7", CH,OH), 4.84 (1H, m, H-2), 4.65 (1H, m, H-2'), 3.99-3.62 (13H, m,
Ar-OCH,CH3,H-1', 3xOCHj), 3.07-2.68 (4H, m, H-3, H-3'), 1.27 (3H, t, J = 7.0 Hz, Ar-OCH,CHj);
3C NMR : 171.47 (C-1),165.82 (C-1"), 157.27 (C-7), 152.68 (C-4",6"), 140.13 (C-5"), 139.29
(C-4'), 130.52 (C-5,9), 130.40 (C-6',8"), 129.65 (C-4), 129.47 (C-5'9"), 128.37 (C-7"), 126.19 (C-2"),
114.15 (C-6,8), 105.20 (C-3",7"), 63.05 (C-1"), 62.43 (Ar-OCH,CHs), 60.36 (Ar-OCH3), 56.22
(C-2Y, 55.35 (C-2), 52.84 (Ar-(OCHs),), 36.85 (C-3'), 36.69 (C-3), 14.97 (Ar-OCH,CHs).

'H NMR 6: 8.54 (1H, d, J = 8.4 Hz, CONH), 8.22 (1H, d, /= 8.2 Hz, CONH), 7.36 (2H, d, J =
8.3 Hz, H-6'8"), 7.28—7.14 (5H, m, H-5,9,7, H-5',9"), 7.10 (2H, s, H-3",7"), 7.01 (2H, d, /=83
Hz, H-6,8), 4.69 (1H, m, H-2), 4.19 (1H, m, H-2'), 4.05-3.61 (11H, m, H-1', 3xOCHj), 3.13-2.70
(4H, m, H-3, H-3'), 2.22 (3H, s, Ar-OCOCH3), 1.99 (3H, s, CH,OCOCHj;); "*C NMR §: 171.49
(C-1), 170.58 (CH,OCOCH3), 169.45 (Ar-OCOCH3), 165.90 (C-1"), 152.68 (C-4",6"), 149.20
(C-7), 140.18 (C-5"), 138.24 (C-4"), 136.07 (C-4), 130.37 (C-5,9), 129.53 (C-6',8"), 129.40 (C-5',9"),
128.52 (C-7'), 126.51 (C-2"), 121.61 (C-6,8), 105.23 (C-3",7"), 64.83 (C-1'), 60.35 (Ar-OCH3),
56.22 (C-2, Ar-(OCHs),), 49.47 (C-2"), 36.96 (C-3'), 36.84 (C-3), 21.10 (CH,OCOCHj3), 20.90
(Ar-OCOCHS).

'H NMR 6: 8.55 (1H, d, J = 8.4 Hz, CONH), 8.24 (1H, d, J = 8.4 Hz, CONH), 7.35-7.11 (12H,
m, H-5-9, H-5',9', H-3",7"), 4.69 (1H, m, H-2), 4.19 (1H, m, H-2'), 4.04-3.67 (11H, m, H-1',
3x0CH;), 3.04-2.77 (4H, m, H-3, H-3"), 1.99 (3H, s, CH,0COCH3); '*C NMR &: 171.78 (C-1),
170.78 (CH,OCOCHS3), 166.02 (C-1"), 152.88 (C-4",6"), 140.36 (C-5"), 138.81 (C-4"), 138.50
(C-4), 129.78 (C-6',8', H-6,8), 129.69 (C-5'9"), 129.61 (C-5,9), 128.73 (C-7'), 128.52 (C-7),
126.72 (C-2"), 105.44 (C-3",7"), 65.06 (C-1), 60.55 (Ar-OCHs), 56.44 (C-2'), 55.35 (Ar-(OCHs)y),
49.66 (C-2), 37.95 (C-3"), 36.08 (C-3), 21.12 (CH,OCOCHS3).
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Table 2  Inhibitory effect of target compounds on DNA
replication in HepG2 2.2.15 cells. *No activity under tested
concentration
" DNA replication
Compd TCso/pumol-L
ICs¢/pmol-L~"! SI (TCs0/ICs0)
3a 100.02 14.91 6.71
3b 258.89 14.91 17.36
4a = - -
4b - - -
5a 103.58 7.13 14.53
5b 269.96 13.50 20.00
Sc 447.04 6.12 73.05
6a 296.72 14.17 20.94
6b 282.75 18.64 15.17
6¢ 295.24 8.44 34.98
6d 407.11 9.86 41.29
MTS 120.18 11.16 10.78
Lamivudine 786.00 18.90 41.59
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KBl WAk BsEfb . KRS LA H IBCF il NMM Z{E
NG TR (K) #8255 RN AT HisEY
11y, AR B k4T T S/ HE, J+0L
HepG2 2.2.15 4 /iy HBV # 4K, &R 11 MTE
YIRHT T 9L HBV SEVERIFAT, TP 075 25 52 B i & ik
4 &% HBV DNA Sl — & rkE-E . £l
WIKEESE B A, BRILEY 4a. 4b i TESL, Sc (35 T
b, HPtHBV SEVEAL T FHE IR ZGRDK K (ICs:
18.90 umol-L™", SI: 41.59), {H 15— I K

SWE i

1 S XT-4 B9 R A, 5 BE R IE,; %k
JEHRIELL TMS NP F%, H Inova-400 MHz B 5%
WESEIRAN (2 Varian AF]) W E; Bk H HP-5793
A B HP1100 LC-MS ¥ i B¢ A & (35
Hewlett-Packard A #); # ik HAER (300~400 H)
K E SO SR N SR HaR ]
B G prai s = Al i, BRI A, K&
PR E AT A .
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1 EEK

1.1 BfRtE4 3a. 3b AR

1.1.1 EMK 1a. 1b BIER ¥ LR HNZAR T L
iz dh 25.88 g (120 mmol) 5 3,4,5-= H ALK H R
21.22 g (100 mmol) VEAE T MNHEA, T 70 CHZ
T 1 h, AEHERREEMT 500 mL T 51
CH,CL, (=5 H%%) 150 mL DMF (N,N-— F & FI ik
[y h, FEINN NMM (V- 3£ nfEnk) 24.71 mL (225
mmol), @RI, VKKIFAE 30 min f5 46 0
IBCF (& H &2 5+ T Fg) 12.65 mL (100 mmol) A1 80 mL
CH,CL IR A, M HAUE M AL 50 min T IN5E
B, R ARFHRZEER, RN 8h. TLC (/)2 i)
A7 /HEE=30 : 1, Ry=0.5, BT ) Kl xR
SEHE TR CHYCL, MM 2R LB AR, A,
FIT A3 HLJZ A U0 DA B2 1 0 B R S0 T A e WL A
AN, TOKBREREN T8, WE R 41 2
fig T3k 1a. H 0L L-FE 200 I SR8 5 25 4
IR R L- RN R Eh IR 25, &R LL B & Ry
T ) 2545 H E A 1b

1.1.2 Pk 2a. 2b BIER LA 2a J9fl oK e 44
la ¥ fi#T 50 mL DMF A, i 100 mL &L
B (1.0 mol-L7Y), =iHFE &M 2.5 h. TLC (A 4jj/H
BE=10:1, Re=0.2, BEEHER () Frdll s 58 B WK
R pH 2~3, LR OFEFE, WIRCAZEEK. 1
AGE AN DR, ToKIRIREN T8, I8, JkJE [
W 2R 285 2 T 15 AL 2a0

1.1.3 k&4 3a. 3b. 4a. 4b BIE R L) 3a i
¥ FR A B A 2a (FEA RO 1.1.2) 35.94 g (100
mmol) 5 L-F 2 FB5$hER +: 27.80 g (120 mmol)
BEBETRNIEN, T 70 CATTH: 1 h, HRAA
J& VR T 350 mL 4% ) CH,Cl, A1 80 mL DMF H, il
A NMM 24.71 mL (225 mmol), B IBCF (& H R T
fi§) 12.65 mL (100 mmol) 5 50 mL CH,CL JR & & T
TR, &SRS, VKK (0 °C) A E0 30 min
JE LRGN, A2 U A AR 50 min TN SE R,
JX % 8 hoe TLC (S A/HEE=30: 1, R;=0.4, WHHR D
) R R TE R KA VR b OB, O BT CER
4y CH,Cly,, LR ZFRAEHL, MR ZEMK . Wi dh g |
o 0 T 2 0 VA R M R SR BN T R e v, T
KRB AN T4, S8, R G 2 4R T, Hr
O [ R 2 a5 13 B g & 3a 16.65 g (10K
31.03%). 3b. 4a. 4b H2ELITEE K.

1.2 BfrEd 5a~5¢c BIE R

121 &Y SamIE&R ¥ 3b 043 g (0.81 mmol,

HA B 1.1.3) BERM 0.67 g (4.9 mmol) 5 ~H &
HE MR L 0.087 g (0.81 mmol) BT RN,
N 1,4- %753 (20 mL) 57K (0.3 mL), TWI&
86 ‘C <% 3.5 ho TLC (& 1i/HEE=10: 1, R=0.5,
IR ) A SN TE e LR CEEACHL, /K BEAE
2k, 1.0 mol L' B ERVAMUR ZEHL, LK BEA HL
2, BIHIAKE. BRAKZEF 1.0 mol- L™ A A HNIA R
W pH 9~10, B B A, 48R CEERE, JToKi
FRENTH, U8, WER XL AR O, dibEH a6
4 i 52 0.16 g (IB%K: 32.50%)

122 HEWShHER TG 3b 0.42 g (0.81
mmol, HA I 1.1.3) SEERH 1.12 g (8.1 mmol)
BT RMA, I DMF (20 mL) Jfi#, AU
1ET %% 0.1 mL (0.88 mmol), 35 C/K¥E#H+HE: 8 h. TLC
(817, Re=0.5, BHAHIR () BN EEE; 2RO
FEAEHL, AR IR AK BRI E AN E S, ToK BN T,
R, WREZE LAY AR W, AT A E ik DL
/FR I 2 45 L BN A 4 B 5b 0.23 g (R 47.91%).
123 HEWScBER F 3b (1 mmol) B TV
AN, N 15 mL DMF #%f#, FMA 2 mL 1.0
mol-L™" A AN, ¥ 3 he TLC (A Aji/H
BE=10 : 1, Ry=0.2, BEEHIRE () Rl = B 585, 1.0
mol-L ™" #h R pH 2~3, Hril Ak, g, HT
JE 15 E 4 G 5e 0.47 g (WK : 89.94%) .

1.3 1L&4 6a~6d HIE K

1.3.1 k&4 6a. 6b BIER LAMLAY) 6a Al HL
th&9)4a 041 g (0.81 mmol, HAMM 1.1.3) SR
B 1.12 g (8.1 mmol) BT RMNIHEH, A DMF (20
mL) ¥, EIMABRIET 5 0.1 mL (0.88 mmol),
35 C/KiHEHE 8 ho TLC (HA5/FHEE=30: 1, R=0.6,
PEER IR W () R S B se By LR SREACHL, AR IR LA
K MR EAL BN, KRR T, IE, Wk
AL G OB, B B L ok DU/ R E A
i RIS (B 45 8 6a 0.28 g (K 61.22%) . 6b LAZEALL
TiEE .

132 L& 6c. 6d FIER KiLEY) 42 024 ¢
(0.47 mmol, HAMN 1.1.3) BT RMNMA, MA2.5
mL MENE AR, Z218 N S FRET 0. 4 mL (4.23 mmol),
FIR RSB RE RN 8 he TLC (EA5/HEE=30: 1, R=
0.5, BEFHER T () Kl f B 5 B 4 I LA 5] N K
o1, 1.0 mol- L™ R pH 2~3, ZMRZEERHL, KK
FHZE V8K AN GRS R, DATC /K BR R AN T8,
RHUE, WOE RN IR 2B E TR A 6e 0.24 ¢
(i Z: 86.16%) . 6d LAZELT B4 k.
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2 RSN HBV SEMFIE
2.1 MTT ENE AT 20 A0 S 1% S0

P HepG2 2.2.15 4Hfiufe 2 3 2| 4 AAI E 3K
WAME, 2 0.25% BREEREAE A 10% DMEM
Be i R 20 25 AN MAN R, HFE] 96 fL
REFEMRAN, 9L 100 pL, #E2IJEE 37 C. 5% CO, 1%
FRAR PSR 24 h, AMNSEE SR AT 4524 (BCZh: FRHEL
10 mg #£4h, 11 mL DMSO W& R, R4 T H L
JEREYELEIS 10 mg-mL ™" fEAEW, U N B A% 17T
FH 2% DMEM Bt 2 BT il 45 25K ), BFL45 200 puL
R, TAKRER 6 ML, Ll 2% DMEM X 25 1E
99 R B ZH, DAR K R B AR AR B 2 AE
FHVEXT IR, BT 37 C. 5% CO, B3R 3 K,
FFLIIAN 20 uL MTT W (5 mg-mL™"), 37 C. 5%
CO, 4k £L1E3% 6 h, 1000 r'min~' B5.0» 10 min, WAL
WS IR, BEFLINAN 200 pL DMSO, #%#% 10 min,
ST B ) 465 o 70 0 Y A i 0 R IR 5 S 5
FHBOLEEE (OD{H), KM R IRETHH A1
HAFTFIKRE (TCs)o BREIRVETE TCsy, TCso=
Log™' [Xm-i (ZP-0.5)].
2.2 Z5¥)%f HBV DNA AYISEL8

UL HepG2 2.2.15 #liffuf% £ 3 F 4 QB 19408, &
0.25% JEBE 7 BOH AL G ) 10% DMEM B il il 2
2325 M ER, L 500 pL Bepp 3] 24 FLAH
Jio 5% FEA, FEFLES 700 pL 253, 3t 3 NIREE, B[R
FE¥ 3 AL, LA 10% DMEM A% % 25 4 99 4 4 i
XFIRAH, DL K R 58 2 A 2 VAR S B Mk R4
BT 37°C. 5% COIGFRAARE TR, 3 K5k B 245
5% 10% DMEM 1% 7% . 5 7% 6 K5 HI ] #£ L HBV DNA,
278 658 B PCR 52 H DNA & &, it & 8 4
SRH R B U 40 i HBV DNA FIH] 2%, RS R
S LV THERE S IR BB SR B (ICs0)o 3 i AR
BRI BCE BIREE (TCso) FI-EIMHIIREE  (ICso)
B AT 550 H RE R B4R 2 (SDMT . MR E IR
# 1Cso, ICso=Log '[Xm-i (ZP-0.5)], SI=TCs0/ICs0.
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