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Synthesis and bioactivity of mixed phosphonate derivatives of adefovir with
hepatic targeting property
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Abstract 1In order to search for new adefovir analogues as anti-HBV agents with enhanced antiviral activity and
hepatotrophic property, adefovir bis L-amino acid ester was used as lead compound to produce ten adefovir mono
L-(thio) amino acid ester, mono bile acid ester derivatives (6a-6j). The design based on bile acid prodrug
strategy, which can improve drug oral bioavaliability and liver-targeted enrichment by using enterohepatic circula-
tion of bile acid. Sub-structure combination method was adopted to introduce L-( thio) amino acid ester and bile
acid ester fragments on the phosphonate functionality of adefovir. The structures of target compounds were
confirmed by '"H NMR, " C NMR, ESI-MS and ESI-HRMS. HepG 2. 2. 15 cell were used for in vitro anti-HBV
activity assessment. Compound 6¢ with high antiviral activity ( EC5, 0. 92umol/L, SI 512. 63) was further investi-
gated for its tissue distribution in mice. The results showed that content of compound 6¢ in liver was higher than
that of adefovir dipivoxil, and in contrast its content in kidney was lower than that in positive control at all time
points (0.25-12 h). Compound 6¢ exhibits higher antiviral activity, selective index and higher liver distribution,
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making it a potential anti HBV agent for further investigation.
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Figure 1 Structures of adefovir dipivoxil and bile acid conjugated prodrugs
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Table 1  Yields,'H NMR,"*C NMR and MS data of target compounds 6a-6j

Compd, Total '"H NMR “C NMR ESI-MS ESI-HRMS( m/z)
yield/% (CDCl, ,400 MHz) § (CDCl,,100 MHz) § (m/z) Caled. (Found)

6a 17.8 8.29(1H,s,2-H),7.92(1H,s,8-H) ,6.08 (2H,br. s, 175.01, 174. 16, 155.47, 152.92, 149.76, 863. 50 863.504 2
NH,),4.40 (2H,t,J = 5.6 Hz,NCH, ), 4.184.05 141.34, 119.12, 71.33, 71.16, 65.77, [M+H]"* (863.5052)
(9H,m,2 x P(0)OCH, ,2 x CH,0C0,CHNH, ) ,3.91 64.10,64.06,63. 11, 63.04,62. 86, 60. 59, CisHpNg Oy P
(2H,l,]:4.0 HZ,NCHZCHZ),3.78(2H,d,]28.0 60. 11,58.91,55.73,54.69,50.73,43.68, [M+HJ *
Hz,0CH,P) , 3.55-3.45 (2H, m, 2 x CHOH ) , 2. 39- 42.41,40.08,39.15,37.25,36.89,35.17,
m) ,0.93-0.86(12H,m,4 x CH;) ’ ’ ’ ’ ’ ’

: 15.65,12.09,11. 63

6b 19.7 8.25(1H,s,2-H),7.96(1H,s,8-H) ,6.07(2H,br. s, 175.03, 173.97, 154.86, 152.46, 149.74, 863.50 863.504 2
NH,),4.39 (2H,t,J = 5.6 Hz,NCH, ), 4.174.07 140.97, 119.29, 71.56, 71.12, 65.75, [M+H]"* (863.504 3)
(9H,m,2 x P(0)OCH, ,2 x CH,0C0O,CHNH, ) ,3.90 64.01,63.97,63.05,63.01, 62.85, 60.57, C,;H, N0 P
(2H,t,J =4.0 Hz,NCH,CH, ) ,3.77(2H,d, ] =8.0 8.89,55.68,54.68,50.72,43.66, 43.34, [M+H]*
Hz,0CH,P) ,3.56-3.45 (2H, m, 2 x CHOH ) , 2. 40- 42.41,40.07,39. 14,37.23,36.66, 35. 15,
m),0.93-0. 84 (12H,m,4 x CH, ) ’ ’ ’ ’ ’ ’

’ 15.46,12.07,10.99

6¢ 23.6 8.22(1H,s,2-H) ,8.01(1H,s,8-H),6.98(2H,br. s, 174.50, 174.50, 155.81, 152.64, 149.80, 821.45 821.456 0
NH, ), 4.38 (2H, m, NCH, ), 4.28 (2H, m, 141.71, 118.97, 73.01, 71.61, 65.59, [M+H]"* (821.453 3)
NCH,CH, ) ,4.154.06 (6H, m, CH,0C0,2 x P(0) 64.46,63.98, 63.33,60.09, 58.35, 50.72, CuoHgNgO o P
OCHZ>, 3.95 (lH, m, CENHZ )’ 3.89 (2H, m, 49.27,48.33,46.77,46.63,43.52,42.13, [M+H]*
CH,00) ,3.82 (2H,d,J =8.0 Hz, OCH,P) 3.58- 36-33,35.99,35.32,33.63,33.59,30.82,
3.51(2H,m,2 x CHOH) 2. 322,27 (1H. m) 2. 20- 30.78,30.41,29.79,29. 62, 29. 55, 28. 64,
2 17(1H, m), 1. 93’_1. 89 (2H, m, OCH,CH, ) ,1.77- 27.66,27.17,26.24,23.78,17.71,12. 73
1.14(28H,m), 1.06-1.00 (3H, m),0.95-0.91 (3H,
m),0.85(3H,s,CH, ) ,0.62(3H,s,CH;)

6d 25.6  8.23(1H,s,2-H),7.91(1H,s,8-H) ,4.48(2H,t,J = 175.85, 169.85, 156.52, 152.64, 150.67, 877.52 877.5199
5.2 Hz,NCH, ) ,4.334.25(2H,m,NCH,CH, ) ,4. 12- 143.72, 119.81, 79.51, 73.95, 72.49, [M+H]" (877.5192)
4.03(6H,m, CH,0C0,2 x P(0) OCH, ),3.98-3.86 72.20,65.83, 64.81, 64.26, 63.37, 61. 46, C,H, N, O P
(5H,m,CH,0C0, OCH,P, CHNH, ) ,3. 54-3.49 (21, 58.27,48.35,48.00,44.56, 43.58, 37.73, [M+H]
m.2 x CHOH) .2.392.33 (1H,m)2.282.20 (11, 37-40.37.15,36.68,36.40,35.27,34.78,
m),2.01-1.23 (29H, m) , 1. 18-1. 12 (6H, m) , 1. 02- 32.17,31.96, 31. 04, 30. 77, 30. 72, 30. 46,
0.96(9H,m,3 x CH,),0.91 (6H,s,2 x CH, ) ,0.87- 29.88,28.66,27.45,26.73,24.83,23.69,
0.82(2H m) 17.56,14.99,13. 18,12. 04

6e 22.6 8.22(1H,s,2-H) ,8.01(1H,s,8-H) ,4.404.39 (4H, 174.54, 174.48, 155.47, 152.13, 149.49, 863.50 863.500 3
m,NCH, ,NCH,CH, ) ,4.294.27 (2H,m,CH,0C0), 141.74, 118.74, 73.15, 71.57, 65.71, [M+H]* (863.497 6)
4.184.05(6H,m,2 x P(0) OCH,, CH,0C0),3.97 64.06,64.01, 63.28,60.11, 58.05, 50. 57, C,;H, N0 P
(1H,m,CHNH,) ,3.89(2H,m,CH,0C0) ,3. 80(2H, 43-33,48.30,46.81,46.74,43.55,42.13, [M+H]*

37.84,36.39,36.01,35.44,35.39,33.67,
30.96,30. 85, 30.47,29. 68, 28.57, 27. 66,
27.17,26.25,25.31,23.76,23.20, 17.28,
15.20,12.73,11.76

d,J =8.0 Hz, OCH,P),3.70-3.68 (1H, m, CHOH) ,
3.54-3.50(1H,m,CHOH) ,2.35-2.28 (1H,m) ,2. 24-
2.18 (1H, m), 1.94-1.89 (4H, m, OCH,CH,,
CHCH, ),1.80-1.17(29,m) ,0.97-0.91 (15H,m,5 x
CH,)
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( Continued)
Compd. Total "H NMR “C NMR ESI-MS ESI-HRMS (m/z)
yield/% (CDCl, ,400 MHz) & (€DCl,,100 MHz) & (m/z) Caled. (Found)
6f 15.4  8.29(1H,s,2-H),7.95(1H,s,8-H) ,6.41 (2H,br. s, 175.03, 174.18, 155.49, 152.94, 149.78,  879.47 879.477 4
NH,),4.40 (2H,t,J = 5.6 Hz, NCH, ), 4.194.07 141.36, 119.14, 71.35, 71.18, 65.79, [M+H]* (879.4750)
(7H,m,2 x P(0) OCH,, CH,0CO, CHNH, ), 3.93 64.12,64.08,63. 13, 63.06, 62. 83, 60. 61, C,H,, N0y PS
(2H,l,,]=4.0 HZ,NCHZCEZ),3.78(2H,d,]=8.0 60. 13,58.93,55.75,54.71,50.75,43.70, [M+H]*
Hz,0CH,P) ,3.57-3.47 (2H, m,2 x CHOH) 2,95 4%43,40.10,39.17,37.27,36.91, 35.19,
2.92(2H. m, CH,SC0) 2. 382,31 (1H, m) 2. 24- 34.92,34.04,31.03, 30. 31, 29.77, 29. 36,
2.18(1H,m),1.980.93 (36H, m) 0. 89-0. 82 (12H, 28.65,26.84, 4., 13.57, 2. 17, 18.97,
15.67,12.11,11. 65
m,4 x CH,)
62 18.1  8.27(1H,s,2-H),7.95(1H,s,8-H) ,6.48 (2H br. s, 204.44, 174.26, 155.75, 152.93, 149.76,  879.47 879.477 4
NH,),4.39 (2H,t,J = 5.6 Hz,NCH,),4.174.03 141.32, 119.18, 71.37, 71.19, 71.11, [M+H]* (879.476 7)
(7H,m,2 x P(0) OCH,, CH,0C0, CHNH, ),3.89 67.20,65.85,64.94,64.19,63. 12, 60. 48, C,H,, N0y PS
(2H,1,] =4.0 Hz,NCH,CH, ) ,3.76(2H,d, ] =8.0 00-26,55.86,54.84,43.74,43.47, 42. 53, [M+H]"
Hz,0CH,P) 3. 543.43 (2, m, 2 x CHOH ), 2,08 %0-18,39.26,37.37,37.15,35.29, 35.03,
2.94(2H, m, CH,SC0),2.37-2.30 (1H, m) , 2.22- 34.12,32.11,31.16, 30.36,29.78, 28.72,
2.15(1H,m),1.96-0.94 (36H,m) ,0.92-0. 85 (12H, 26.95,24. 65, 13,49, 21. 22, 19.76, 18. 46,
16.63,14.26,12.20
m,4 x CH;)
6h 1.6 8.21(1H,s,2-H),8.01(1H,s,8-H) ,6.31(2H,br. s, 203.81, 174.28, 155.61, 152.90, 149.81,  837.43 837.430 5
NH,), 4.37 (2H, m, NCH, ), 4.27 (2H, m, 141.46, 119.21, 71.43, 71.35, 71.22, [M+H]" (837.433 1)
NCH,CH, ) , 4. 144.05 (6H, m, CH,0C0,2 x P(0) 67.07,65.87,64.79, 64.21,63. 18, 60. 26, CaHee Ny 0 PS
OCHZ),3.93(1H,m,CHNH2),3.8](ZH,d,J:S.O 55.85,54.82,43.76,43.49,42.53,40.20, [M+HJ*
Hz,0CH,P) 3. 573,51 (2H, m, 2 x CHOH) ,2.99- 3%27,37.38,37.06,35.29,35.03, 34. 14,
2.95(2H, m, CH,SC0),2.31-2.27 (1H, m) , 2. 20- 31.99,31.16, 30.39, 29.77, 28. 74, 26.95,
? 23.48,21.23,19.71,18.47,16.62,12. 21
2.16(1H,m),1.92-1.89 (2H, m, OCH,CH, ) , 1. 76-
1.12(28H,m), 1.06-1.00 (3H, m) , 0. 94-0. 91 ( 3H,
m),0.85(3H,s,CH, ) ,0.62(3H,s,CH,)
6i 147 8.23(1H,s,2-H),7.91(1H,s,8-H) ,6.30(2H,br. s, 204.45, 174.47, 155.73, 153.02, 149.80,  893.49 893.493 1
NH,),4.48 (2H,t,J = 5.2 Hz, NCH, ), 4.334.25 141.37, 119.18, 73.06, 71.59, 71.23, [M+H]* (893.499 9)
(2H,m,NCH,CH, ) ,4. 124.03(6H,m,CH, 0C0,2 x 65.79,64.25,63.21,60.21,52.75,52.09, C, H, Ny O, PS
P(0)OCH, ),3.983.86 (3H,m, OCH,P, CHNH, ), 48.35,46.97,46.84,46.61,43.89, 43.55, [M+H]*
3.54-3.49 (2H, m,2 x CHOH),2.99-2.95 (2H, m, *>08,36.37,36.02,35.39,34.25, 34.15,
CH,SC0) .2.392.33 (1H, m),2.282.20 (1H, m), 33-68,31.06,30.48,29.73,28.60,27.63,
2.01-1.23(29H, m), 1. 18-1.12 (6H, m) , 1. 02-0. 96 i ;22852521145729 ’133‘3;4’ 2.17,23.00,
(9H,m,3 x CH,),0.91(6H,s,2 x CH,),0.87-0.82 ~ 7~ % 00h
(2H,m)
6j 16.9  8.29(1H,s,2-H),7.99(1H,s,8-H) ,6.49(2H, br. s, 204.45, 174.28, 155.68, 152.99, 149.82,  879.47 879.477 4
NH,),4.42 (2H,t,] = 4.4 Hz,NCH, ), 4.184.08 141.28, 119.23, 71.40, 71.31, 71.20, [M+H]* (879.474 2)
(6H,m,CH,0C0,2 x P(0)OCH, ) ,4.02-3.98 (1H, 66.70,65.87,65.03, 64.20, 63.13, 60.27, C,3H,, N0, PS
m, CHNH, ), 3.943.91 (2H, m, NCH,CH, ), 3.80 35-85,54.82,43.77,43.48, 42.53, 40. 17, [M+H]*

(2H,d,J =8.0 Hz,OCH,P),3.64-3.57 (2H,m,2 x
CHOH), 2.95-2.91 (2H, m, CH,SC0), 2.34-2.30
(1H,m),2.262.22 (1H, m),2.04-1.83 (6H, m),
1.83-1.02(27H, m) , 1.010.94 (9H, m, 3 x CH, ),
0.90-0. 87(6H,m,2 x CH, )

39.25,38.95,37.28, 37. 08, 35. 30, 35. 04,
34.13,31. 15, 31. 08, 30. 57, 30. 38, 29. 86,
29.80,26.95,24.71, 24.09,23.48 , 21.23,
18.48 ,16.13,12.20,11. 78
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Figure 2 Design of the target compounds as anti HBV agents
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NH 5S¢ 2-methylpropyl O 2
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Scheme 1  Synthetic route of the target compounds 6a-6j
Reagenets and conditions; (1) 3-bromo-1-propanol, THF ,DCC,DMAP,0 “C-r.t. ,24 h; (II) anhydrous DMF,DCMC,40 °C,48 h; (III) anhydrous
DMF,DCMC,80 °C,48 h; (1V) 85% H,P0,/CHCl;,0 °C,4 h
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T ) 795 B iR on A T

Kt L4z 6 3% R A H 4 JEOL JNM-ECS 400
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08 e YRR 2 - — EE DO ARCFT R IR T A (36
Waters 23 5] ) DU ; /85 53 BT i >R FH VRORH €233 DU AR
FF AT 8] 5T 3% 36 A ( 32 [E Bruker Daltonics 23
A WE o /N AV e i 250 (36 [F Thermo
scientific 2y F] ) ; EL-204 HL K7 (b 16 R B5-4E
ML PR o

I3 A SEER SR SPF G ifEYE KM /NER (20 ~
30 g) , KT REAEYHARA BR A Fl 824, 2h4
AFIES : SCXK B4 2016-0021
2.1 FX&AJ2mR-3-i8-1-7 3B (3a)

1E 250 mL Jz W) H o A £ S IBR (7. 84 g,
20 mmol) T4 pY & e ( THF ) 100 mL 3-7R-1-1§
i (3.35 g,24 mmol) . 4-— H 2 FL il E ( DMAP,
0.25 ,0.2 mmol) , F* 0 C A T HLH %, 5218
T 0T 8 O SR R Y BRI R
(DCC,5 g,25 mmol )40 mL,0 °C 2w 0.5 h HIRT}
Z G PRV 20 h, o PEDTE , WA U8 08 Hs e
T FRAR AR A (i 23 5 Ak (R 50 < A i k-
SRR, 1.5 1) 138 AR Y 8.76 g, iR
85.3% .'H NMR (400 MHz,CDCL;) §:4.17(2H,t,
J=6.0 Hz),3.92 ~3.94 (1H, m),3.51 ~3.61
(1H,m),3.42 (2H,t,J = 6.0 Hz),2.29 ~2.37
(1H,m),2.10 ~2.23(3H,m),0.98 ~ 1. 85(26H,
m),0.93(3H,d,/J=8.0 Hz),0.85(3H,s),0.62
(3H,s) ., ESI-MS (m/z):513.51[M+H] ",

2.2 FigAgF 3 L-(BX) R PR By , S I BR AR AT
& W i A AR R

PRI EEAE S5 (1. 09 g,4 mmol) (N, N-FC
Fe-4-ng bk ( DCMC, 2. 05 g,7 mmol ) il A 100 mL
SR, AT HR A N, N-— 35 Bk Jiz ( DMIF)
30 mL, AR, T80 CHAMF T HiHEA R, A 2K
TBZE 40 CJ5, mA T a4 3a ~3b (8 mmol) ,40 C
TE LN 48 h TLC(JEHH: LR LFR-H e, 1:2)
R A Y B A B 22 (4a,4b) I, fin A )44
5a~5h (10 mmol) F}-ii & 85 C4kLl )i 48 h J5

AR o K N, N- R R i 25 1, 49 21 TR 3
O MA LR OB, T 4 CHRIFTHE 8 h,
I B CH IS, T 4 x40 mL 119 0. 1% Fi £ 1R , 1 Al
BELKUEVR (4 x40 mL) YA P, INA TSR B
PR BA A5 , At I J W L T , A5 IR BT (bR A
TR (3 7 B Al (BRG] - S0 - 251 1) 4%
PR ORI, TR = PRI A
Pr-Welg (3: 1) Bifrd 4 h, A ZRIE /K 40 mL FiI54
15 40 mL K, 1 5% WRIR A BAVE ORI pH 2= 7
ZeAn AR (4 x50 mL) W8 A HLAH, ok
BRI N T4, B RO 28 T, REJEAE (38 S B 4l 1k
(BEWETH S5 -H R, 250 1) 15 B3R B il R )
BILE T 10 D EBMEE Y, oR REHR S
AR L ST s W3k 1

3 EMEEM LR

ZSCHR[ 13 ] 77, 2R I HepG2. 2. 15 2 il &
P 6a ~6j X HBV-DNA & il (1) 417 il 550 R S 440
B, ik A W% HPLC #, 46 B5 7F 96% L)
B R SRREOR
3.1 ek

HepG2. 2. 15 AU 100 WL LA 96 fLE5
FeM JBCE T 37 C 5% CO, AU AR h B 5
12 ho R H WS EIHW, WA G AR 246 & Pk
J& (1 000,100,10 F10 mol/L) ) DMEM ks 3L | 4
3 AL, I E TR A TP AR S 57 48 h 5 5
VWL AL 100 pL (7% CCK-8 7] 10 pL)
MIEEFRI , ARSERE 7 2 h, T EAR AR DU 450 nm 4b
2L W W B, DA BT 5 TR AR by BA Pk R,
GraphPad Prism 5. 0 #X4F1158.45 2146 & W0 214k
BEPEMRIE (CCy) o BRI 2,

3.2 mfi ki HBV DNA #4345 % 5%

Bk i R B2 FF 5 x 10° 4> HepG2. 2. 15 B4
MU 100 WL JmA 96 fLEEFRMRH, F 37 C 5%
CO, A s SR 46 h R 9% 12 h, I H W5 B3R, fin
AGAFZ RGP AL (10,1,0. 1 F10 mol/L)
) DMEM #5353k A543 B fL. BRkfEM2 d )5
o [FIRE 24 4k B 1) A R R, OF 56 10 Rk
FALEWH W R LS mL B0 H, -20 CHAR
o BARMAE S, 100 pL, F HBV 9856 E & PCR i
&5 FL HBV |9 DNA &1, LA GraphPad Prism
5.0 BAFHH RS Z ML G Y ECS, , DAL AR T+
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PEARHL ST = CCso/ECs, , LABEEAR 5 B/ S FHAA X
Mo g2,

Table 2 Anti-HBV evaluation result of target compounds 6a-6j

Compd. ECsy/(pumol/L)  CCsy/ (umol/L) SI
6a 11.25 865.70 76.95
6b 3.34 406. 68 121. 8
6¢ 0.92 471. 62 512.63
6d - 1286. 79 -
6e 3.52 485.02 137.79
6f 96. 96 1 843.38 19.01
6g 7.15 821. 31 114.87
6h 14.79 2 071.61 140. 07
6i 32.38 967. 02 29. 86
6j 8. 81 788.53 89.50
Adefovir dipivoxil 3.09 438.92 142. 04
SI = CCsy/ECy,

4 HMERFHLR

PR SERT R TE s R S e Re e e e
NTCP f) HEK293 2 fifg b SRR A4 ] B2 i T
SEFIRIETERE A% 1 NTCP 25 1145 S v iR ) Fn i i
MRS S5 Eahihad g™ . A Tik—£%
SRR YR N T2 A TR [, ASAIE 5 07 12 14
— YU RS PEAF HAE R Eom e &
6c¢, AT/ AR N A0 A 25
4.1 Heml &t AR L2 T ik
4.1.1 &#EL&H O35 M. Waters BEH Cjg £
(2.1 mm x50 mm, 1.7 um) ; f£ "4 : Waters Van
Guard BEH C\g#£(2. 1 mm x5 mm, 1.7 pum) ;i gl
A CHE(E 0. 1% HR) ,B: K (% 0.1% HR) ,
BRREVERL:5% A (0 ~1 min) ,5% ~100% A(1 ~
3 min) ,5% A(3 ~4 min) ; Jii# ;0. 30 mL/min; f+
1245 C AR 2.0 pl,

4.1.2  JrikF B I (NIM) , BRI
I CSTR) A, B4 1 B A (ESTT ), filf 43 Uit
i#:0. 16 mL/min; BYAE T3 kV, B8 IR
120 °C 5 W 55 U5 oA AU, 2508 0] A e
650 L/h, 2 ¥ 0] <0 B2 = 350 °C, Se Wi
50 L/h, 8 BE B (m/z) :501. 48 (BT &R T8
821.45(6¢) ; #fEFLHL R 43570 30 F135 V,

4.1.3 AMFRGHE  FREAESIIKAR 5.0 mg,
100 mL & BT B 75 e 25, 19 W B 0 2.0 g/ mLL
WA, —20 CIRFF .

414 AEHpHKAE PHIBUNLG AT
B E, FH AR B ER K B AR B I, DB AR T, PRI

A4nE 100 mg, A FEER 7K 900 wL F3h 53K,
5000 r/min,4 C &> 10 min, B F# . B 10%
HAS)HW 500 L, MNFRE W 2 wl, BiEiR &
30 s, MZBR ZTE 1. 0 mL j#jiE 1 min, 12 000 1/min,
4 °C B0 10 min, B b3 WA W T,
500 pL & 7, W€ 1 min, 12 000 r/min,4 °C .0
20 min, HU_F 7K 240 L R0,
4.1.5 AxfpwrKegsadS ORI 10% AU
SIHHE 500 L A3 I SE ) I 1 ek W 1 el i
FHhs LAWY 6c, it 5% 0.5,1.0,2.5,5.0,10.0,
20.0 pg/g MIRES, 240 WL B FERR b, JERE R
2 who DIMRRE ¢ SRisledr, Wi AR A Sy AR BRIk
PE B E 5320 1 S b 2R S8 &
MIbRHERN Sk . 25 3R ADV FI{b &4 6¢ vk B 7E
0.5~20.0 ng/g &MEREF.
4.1.6 MHEE wKE FEE KFERR10%
HSIIRM 500 L 43 530 A SE4) o 1) s VA 2 1 )
TERET R A5 6¢c, BehI AL 1.0,5.0,20.0 pg/g
(RRE ffy KRG 4. 1. 47 T )7 i AL BRAE &, 2 2% SCik
(15 =17 ] 3645 7 B 00 E, &5 SR WoR , ADV b &
Yy 6c 70> M VE 1 ~20 e/ DUE Y LN
RSD /NF 5% , HokG 5 B L IS o M A 5 5
IR,
4.2 BHRMBHERREFTE

B SPF Gt FL B AP /N R 80 1L, Bl ML 43 Sy el
TEtE R 2L B 6c W4, FE41 40 H/NER
EREAERIK 12 h 5, ¥4 82. 3 me/kg W BT AR
FEREFY ) Wk 2R GW 6e. 4255
15,30,45 min DL} 1,2,6,8,12 h &85 H/NEHI
MEBLFIARFE ], B0 JH M8 il S &, AR
FHER K BV 5% BRI, B AR T, FEHCAS 45 100 mg,
JnAEEER 7K 900 WL F-3h573% ,5 000 r/min,4 °C B0
10 min, B W . B 10% 4120513 W 500 WL, il
AR 2 WL, B HEIR & 30 s, IR LG 1. 0 mL
AHE 1 min,12 000 r/min,4 °C &.>10 min, B 75
WA KT, B BE 500 pl &%, i€ 1 min,
12 000 r/min,4 °C B> 20 min, B | 37 ¥k 240 L
SR
4.3 HIESHT

B4R F SPSS 17. 0 Geit AR b B, DL x =5 3R
7, B R 5 22 530 B (One-Way ANOVA) i}
4, IR A Dunnett 3351720 0] Fo A, LA P <0. 05
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W RATG
4.4 5 R

SRS AL, IR 4 2 e A L
PRI B A S B A R B, L ] 84
2 b fL A 6c S 1S min B 12 h 2 fil, 44
BB 50, ZEAFF e 00 S BT , OV e
75 th A LR IR I AR5 W A/ ] 25 7E
A A, LU T 0, 7E 1 o 2 A
W3 4.

(SR

0 2 4 6 8 10 12
t/h

c/(pgle)

— A —Heart;—& —Liver;— x —Spleen ; —@ —Lung ; —®—Kidney
Figure 3  Concentration of adefovir dipivoxil in the organs (x £s,n =
5)
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Figure 4 Concentration of compound 6c¢ in the organs (x +s,n=5)

5 @RS

Pt HBV 3 PR ST B0, B T AL &4 6d 51 Hbx
&Y ¥ BA B 5 36 P (ECy, 0.92 ~ 96.96
pmol/L) , HAfb &4 6¢ 4T HBV i PE i, 1F
ok £ P38 B i & (ECy 0.92 pmol/L, SI
512.63) , ARSI FE 2R B SO0 T P XoF R ]
AR T (ECy, 3. 09 wmol/L, SI 142.04) , #2544
ROCR AT R, BV & Wasta b & A B BRE5 1
AL G (6f ~ 63) i #5105 Pk 5V FH e 5 1k 45 2
(EC4, 7. 15 ~96.96 pmol/L,SI 19. 01 ~ 140. 07) ¥

IR TR 25 1 1 1k & 4 (6a ~ 6e) (ECy, 0.92 ~
11.25 pmol/L,SI 76.95 ~512.63) ; Hbrfb &5 4%
g A RE KRR F B kA P36 o (ECs,
0.92 ~17.79 pmol/L) Hii 51 P58 T3 | A 25 46U
M Bl 5 Wi 1k (ECy) 3.52 ~96.96 pmol/L)
MIARR F BOH RIS, L2 SRR TR i B i R 4y
S 1-FRRE DY B i JHC 48 AR 6 6 5 0 1 B 2
{liPE(ECs 3.52 ~ 8. 81 pmol/L) &I 5) Jy H:
b A TG (ECq, 11.25 ~96. 96 pmol/L) FLi ; 5
A, -G8 R 5 B A 55 IR 1] 1) 3% He B K 0 B
TG TE WA, 4 H N -2 R SRR (n = 1),
5 (6¢,6e,6h,6) H1 ik 5 i M (ECs, 0.92 ~
14.79 wmol/L) 5 T H Ny L-ZHIR N (n =2) 1Y
L4 %) (6a, 6b, 6d, 6f, 6g) (EC,, 3.34 ~ 96.96
pmol/L) o

ANEAR YA A S B 25 R R, LA 6¢ FFH
P B 24 1y o] 24 5 IR AE /N BRUA 43 A )iz, 78
O JHE B B R REAR I B . ZATE R R E
IR RIS 2 h, JF B 38 B 259 & A
[, 7EZ5250.25 ~2 h SRR ] 3, A6 54 6¢
FE R B B 2 A e e, B P S B R AR B AR
FERAE TR 5 o [H] a5 7E B v 1) 2 S 380 DA e e, A
R AR, FEZ24 15 min ~2 h (B 0 B [A] A
AL B Y 6c FERF A& R [(8.02 £0.48) ~
(12.13 £ 1.09) pg/g | 15 T bl 48 =5 W 19 7
[(2.05£0.12) ~ (5.65 +0.42) pg/g ], FH7E I
WA A B 6e FEE T SR (1.75 +
0. 11) ~ (3.96 +0. 10) pg/g ] H% T 724 45 g 1
S (6.5920.41) ~(9.33 +0.82) pg/g] , %45
RERI LAY 6¢ 1L 43 A RCR W] T B
X HE B A 5 T, 10 A 2 A R ] S AT B 7
taFmE. D R 45 R AR R A L2 SE R TR
B R TSR AT 245 1 S s RE S T T H AR AL A W T A
] 2 A R S BRAREL I 43

WTEY) 6¢ BIPUR ARG M A 18
BT iEsE T e, o B R A B oA
Rt AR B oA e, Bt LR 2
B E.
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