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Design synthesis and anti-HBYV activity of novel 2prindyl ketone derivatives
ZHANG MingF¥eng LV Zhidiang LI Ke( Department of Medicinal Chemistry School of Pharmacy  Second Military Medical Univer—
sity Shanghai 200433 China)

Abstract  Objective To design and synthesize the new 2—pyridyl ketone amide derivatives and test the antiviral activity.
Methods According to the pharmacophore model a new class of 2-pyridyl ketone amide derivatives was designed which were synthe—
sized by Heck reaction selective nitration reaction catalytic hydrogenation reaction acylation reaction and the opendoop rearrange—
ment reaction. All the synthesized compounds were confirmed by 'H NMR  and their anti-HBV-DNA replication activity were deter—
mined. Results The designed novel 2—pyridyl ketone amide derivatives had inhibitory activity against HBV-DNA replication. Among
them compounds 6h.6e and 6a showed the best inhibitory activity. Conclusion When the 4-ethoxyl phenyl group was attached on
the N atom of the benzyl ring the compounds revealed good inhibitory activity.
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a-methyl acrylate triethylamine Pd( AcO), M.W; b-H,80, HNO; -5 C; ¢-H, Pd/C ethanol 50 C;

d-tetrahydrofuran triethylamine substituted acyl chloride 0 °C; e-methanol triethylamine substituted aniline reflux.
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1.1 EAHH RY=2

: Bruker AC300P T™S

: DMSO. H( 10 ~40

M) HSGF254
1.2 B AR Hes4m
1.2.1 1 3% 7
1.2.2 ( ) 3-7- - 3- -

(2) 1(30.1 g 0.1 mol) .DMF
(100 ml) (12.9
g 0.15 mol) ., (20.4 g 0.2 mol)

(0.6 g) . 400 W.100 °C 10 min.
224.8¢ 95% mp: 176 ~

178°C; 'H NMR( CDCl, 300 MHz 3ppm) 3.78 (s
3H) 3.86 (s 3H) 6.84 (d 1H J=2.4 Hz)
6.99 (dd 1H J, =2.4Hz J,=9.0 Hz) 7.24 (d
IH J=15.9Hz) 7.37(d 1H J=15.9 Hz) 8.04

(s 1H) 8.16(d 1H J=9.0Hz) .,
1.2.3 ( ) 3-3A7- 8- )

(3) 2 (13 ¢
0. 05 mol) 0<C (50 ml)

. 65% 3.8 ml (0.

055 mol) 5 ml

-
N 16
-
1.
0]
NN o7 e
R)LNH OH
lT.“
R:
6a-6b
5%C 2
o 10 min TLC o
(300 ml) o
3 14.5
g 95% . mp: 202. 7 ~204. 1 °C; ' H NMR
(CDCl; 300 MHz) & 3.783(s 3H) 3.852 (s
3H) 6.784 (d 1H J=9.6 Hz) 6.965 (d 1H
J=9.6 Hz) 7.243 (d 1H J=15.9 Hz) 7.373
(d 1H J=15.9 Hz) 8.046 (s 1H),
1.2.4 ( ) 3-3A7- 8- )
(4) 3(15.2 ¢
0. 05 mol) (700 ml)
Pd/C(1.5 g) 50 C 24 ho
410.1 ¢

73% . mp: 186.2 ~ 187. 1 °C; ' H NMR ( 300
MHz DMSO-d,): & 3.709 (s 3H) 3.801 (s
3H) 5.012 (s 2H) 6.831(d IH J=8.7 Hz)
7.286 (d 1H J=9.3Hz) 7.339(d 1H J=8.7
Hz) 7.513(d 1H J=9.0 Hz) 8.867 (s 1H).

1.2.5 ( ) 3-3H7- 8- )
(5a) 4(2.8
g 0.01 mol) . THF( 10 ml)
(0.05 ml
0. 02 mol) » 1 h TLC
3
53.0g 92% .
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5b-5d. S5aSe . "H NMR 1,
1 Sa-5e N "H NMR
0
| = o~
~o o
e
R
R mp( C) (%) 'H NMR(300 MHz DMSO-d, )
Sa ethyl 198.2499. 1 92 1.031 (v 3H J=7.5Hz) 2.324 (m 2H J=7.5Hz) 3.712(s 3H) 3.813 (s
3H) 6.837(d 1H J=8.7Hz) 7.291 (d 1H J=9.3Hz) 7.332(d 1H J=8.7
Hz) 7.567 (d 1H J=9.0 Hz) 8.874 (s 1H) 9.148(s 1H)
sh phenyl  209.1210.1 82 3.711(s 3H) 3.815(s 3H) 6.835(d 1H J=8.7Hz) 7.289 (d IH J=9.3
Hz) 7.334 (m 2H) 7.566 (d 1H J=9.0 Hz) 7.523 (m 4H) 8.873 (s 1H)
9.145(s 1H)
5S¢ p-methoxyl  213.4214.5 89 3.712(s 3H) 3.813 (s 3H) 3.821 (s 3H) 6.834 (d IH J=8.7 Hz) 7.024
phenyl (d 2H J=8.7Hz) 7.290 (d 1H J=9.3Hz) 7.336(d 1H J=8.7 Hz) 7.565
(d 1H J=9.0Hz) 7.969 (d 2H J=8.7 Hz) 8.872 (s 1H) 9.148(s I1H)
5d 4-NO, 207.2208. 1 82 3.712(s 3H) 3.813 (s 3H) 6.836(d 1H J=8.7 Hz) 7.291(d 1H J=9.3
phenyl Hz) 7.336 (d 1H J=8.7Hz) 7.567(d I1H J=9.0Hz) 8.197 (d 2H J=8.4
Hz) 8.344 (d 2H J=8.7 Hz) 8.874 (s 1H) 9.152(s 1H)
1.2.6 N-3{1H4- ) 6 4 6- (PE:EA=8:1;v/)
3 ) 2- ) (6a) 6a 3.3 ¢g 76% o
5a(3.3 g 0.01 mol) . (10 ml) . 6b-6p. 6a-6p
(0.1 ml 0.011 mol) (1 ml) N '"H NMR 2,
TLC pH
2 N '"H NMR
0
AN
HPLC
R R mp 'H NMR( 300 MHz DMS0-d
1 2 (°C) (%) (%) ( z g Sppm)
6a ethyl pethoxy  158.2459.0 96.32 76 1.050 (t 3H J=7.5Hz) 1.325(t 3H J=6.9 Hz) 2.320
phenyl (m 2H J=7.5Hz) 3.360 (s 3H) 4.041 (m 2H J=6.9
Hz) 6.580 (d 1H J=9.6 Hz) 6.690 (d 1H J= 8.7 Hz)
7.011 (d 2H J=9.0Hz) 7.383 (d 2H J=9.0 Hz) 7.522
(d 1H J=8.7Hz) 7.840(dd 1H J, =9.6 Hz J, =2.7 Hz)
7.956 (d 1H J=2.7 Hz) 9.148 (s 1H) 10.742 (s 1H)
6b ethyl isopropyl  197.4-498.6 95.23 71 1.037 (t 3H J=7.5Hz) 1.296 (d 6H J=6.6 Hz) 2.315
(m 2H J=7.5Hz) 3.844 (s 3H) 4.987 (m 1H J=6.6
Hz) 6.452(d 1H J=9.6 Hz) 6.712 (d 1H J=9.0 Hz)
7.420 (d 1H J=9.0Hz) 7.691 (dd 1H J, =9.6 Hz J, =
2.4Hz) 8.112(d 1H J=2.4Hz) 9.167 (s 1H) 10.718
(s 1H).
6¢ ethyl n-butyl 185.9186.8 94.15 69 0.892 (t 3H J=7.8 Hz) 1.035(t 3H J=7.2 Hz) 1.235
(m 2H J=7.8 Hz) 1.589 (m 2H) 2.341 (m 2H J=7.2
Hz) 3.840 (s 3H) 3.919 (¢ 2H) 6.444 (d 1H J=9.6
Hz) 6.701 (d 1H J=8.7 Hz) 7.424 (d 1H J=9.0 Hz)
7.706 (dd 1H J, =9.6 Hz J, =2.7 Hz) 8.216 (d 1H J=
2.7Hz) 9.177 (s 1H) 10.738 (s 1H).
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R, R, (f(‘:") EH;OL)C (%) "H NMR(300 MHz DMSO-d, Sppm)
6d ethyl p-methoxyl ~ 175.9477. 91.26 52 1.034 (t 3H J=7.8 Hz) 2.327 (m 2H J=7.8 Hz) 3.791
phenyl (s 3H) 3.815(s 3H) 6.567(d 1H J=9.3Hz) 6.674(d
IH J=9.0Hz) 7.017(d 2H J=9.0Hz) 7.387(d 2H J=
9.0 Hz) 7.507 (d 1H J=8.7Hz) 7.827(dd 1H J, =9.6
Hz J,=2.7Hz) 7.944 (d 1H J=2.7 Hz) 9.120 (s 1H)
10.723 (s 1H).
6e phenyl p-ethoxy 216.7217. 94.56 71 1.341 (¢ 3H J=7.2Hz) 3.817 (s 3H) 4.036(m 2H J=
phenyl 7.2 Hz) 6.586 (d IH J=9.6Hz) 6.722 (d 1H J=9.0
Hz) 7.013 (d 2H J=8.7 Hz) 7.426 (d 2H J=8.7 Hz)
7.523 (m 4H) 7.855 (dd 1H J, =9.3 Hz J, =1.8 Hz)
7.979 (d 3H) 9.524 (s 1H) 11.049 (s 1H).
6f phenyl p-methoxyl 197.5498. 98.17 54 3.814 (s 3H) 3.830 (s 3H) 6.601 (d IH J=9.6 Hz)
phenyl 6.734 (d 1H J=9Hz) 7.075(d 2H J=8.7 Hz) 7.429 (d
2H J=8.7Hz) 7.511 (m 3H) 7.868 (dd 1H J, =9.6 Hz
J,=2.7Hz) 7.900 (d 3H) 9.537 (s 1H) 11.064 (s 1H)
6g phenyl n-butyl 205.7206. 99.86 62 0.882 (t 3H J=7.5Hz) 1.271 (m 2H J=7.2 Hz) 1.627
(t 2H J=6.3 Hz) 3.963 (t 2H J=6.6 Hz) 6.483 (d 1H
J=9.3Hz) 6.765(d 1H J=9.0Hz) 7.494 (m 4H) 7.753
(d 1H J=9.6Hz) 8.022(d 2H) 8.303 (s 1H) 9.975(s
1H) 11.148 (s 1H)
6h p-methoxyl p-ethoxy 180.9481. 97.26 68 1.138 (t 3H J=7.2 Hz) 3.812(d 6H) 4.004 (m 2H J=
phenyl phenyl 7.2 Hz) 6.584 (d 1H J=9.6 Hz) 6.715(d 1H J=9.0
Hz) 7.011 (m 4H) 7.385(m 2H) 7.609 (d 1H J=9.0
Hz) 7.851(dd 1H J, =9.6 Hz J, =2.4 Hz) 7.957 (m
3H) 9.391 (s 1H) 11.024 (s 1H).
6i p-methoxyl p-methoxyl ~ 171.1477. 93.68 35 3.807 (t 9H) 6.593 (d 1H J=9.6Hz) 6.721 (d 1H J=
phenyl phenyl 9.3 Hz) 7.023 (m 4H) 7.422 (m 2H) 7.618 (d 1H J=
8.7Hz) 7.861 (dd 1H J, =9.6Hz J,=2.4Hz) 7.964 (m
3H) 9.398 (s 1H) 11.033 (s 1H).
6j p-methoxyl n-hexyl 172.4472. 95.49 49 0.822 (t 3H J=6.9 Hz) 1.274 (m 6H) 1.647 (s 2H)
phenyl 3.832(d 6H) 3.940 (t 2H J=7.8 Hz) 6.470 (d 1H J=
9.6 Hz) 6.740 (d 1H J=9.0Hz) 7.025(d 2H J=9.0
Hz) 7.532(d 1H J=8.7 Hz) 7.740 (dd 1H J, =9.3 Hz
J,=2.4Hz) 7.972(d 2H J=8.7Hz) 8.288(d 1H J=2.7
Hz) 9.433 (s 1H) 11.092 (s 1H)
6k p-methoxyl iso-propyl 152.9453. 99.98 64 1.329 (d 6H J=6.6Hz) 3.832(d 6H) 5.012(m 1H J=
phenyl 6.9) 6.480(d 1H J=9.3Hz) 6.760 (d 1H J=9.0 Hz)
7.027 (m 2H) 7.516 (d 1H J=9.0Hz) 7.729 (dd 1H J,
=9.6 Hz J,=2.4Hz) 7.973 (m 2H) 8.175(d 1H J=2.4
Hz) 9.430 (s 1H) 11.061 (s 1H)
61 4-NO, p-ethoxy 199.4499. 96.38 80 1.323 (t 3H J=7.2 Hz) 3.829 (s 3H) 4.045(m 2H J=
phenyl phenyl 6.9 Hz) 6.593 (d IH J=9.3Hz) 6.739 (d 1H J=9.0
Hz) 7.021(d 2H J=8.7 Hz) 7.402 (d 2H J=8.7 Hz)
7.644 (d 1H J=8.7Hz) 7.861 (dd 1H J, =9.6 Hz J, =
2.4Hz) 8.008(d IH J=2.4Hz) 8.198 (d 2H J=8.4
Hz) 8.352(d 2H J=8.4 Hz) 9.895 (s IH) 11.065 (s
1H) .
6m 4-NO, o-methy 231.0-231. 94.82 67 1.976 (s 3H) 4.002 (s 3H) 6.625 (d 2H J=9.0 Hz)
phenyl phenyl 6.738 (d 1H J=8.7Hz) 7.327 (m 3H) 7.595(d 1H J=
9.0 Hz) 7.906 (m 2H) 8.185(d 2H J=8.4 Hz) 8.344
(d 2H J=8.7Hz) 9.871 (s 1H) 11.006 (s 1H).
6n 4-NO, n-butyl 191.2492. 96.49 74 0.932 (m 3H) 1.582 (m 2H) 3.349 (m 2H) 3.169 (s
phenyl 3H) 3.887 (m 2H) 6.478 (m 2H) 6.980 (d 1H J=9.3

Hz) 7.411 (dd 1H J,=9.3Hz J,=2.4Hz) 7.952(d 1H
J=2.4Hz) 8.197 (d 2H J=8.4Hz 8.344 (d 2H J=8.7
Hz) 9.694 (s 1H) 16.742 (s 1H).
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HPLC
R R o "H NMR(300 MHz DMSO-]
1 2 (c) (%) (%) R(300 z ¢ dppm)
60 4-NO, p-methoxyl ~ 184.3485.2 97.56 75 3.800 (s 3H) 3.829 (s 3H) 6.595(d 1H J=9.6 Hz)
phenyl phenyl 6.752 (d 1H J=9.0Hz) 7.055(t 1H J=7.5Hz) 7.222
(d 1H J=8.4Hz) 7.401 (m 2H) 7.584 (d 1H J=2.7
Hz) 7.856(dd 1H J, =9.6Hz J,=2.7Hz) 7.948 (d 1H
J=2.7Hz) 8.189(d 2H J=8.7Hz) 8.350(d 2H J=8.7
Hz) 9.887 (s 1H) 11.120 (s 1H).
6p 4-NO, iso-propyl 271.2272.1 86.90 46 1.329 (d 6H J=6.6Hz) 3.889 (s 3H) 5.012(m IH J=
phenyl 6.9 Hz) 6.475 (m 2H) 6.982 (d 1H J=9.3 Hz) 7.413
(dd 1H J, =9.3Hz J,=2.4Hz) 7.954(d 1H J=2.4Hz)
8.195(d 2H J=8.4 Hz) 8.348 (d 2H J=8.7 Hz) 9.684
(s 1H) 10.742 (s 1H).
N
2
. @ R,
2.1 MH#E5H % : HepG2 2.2.15 (6e  6h)
: :MTT ( )
; o R,
2.2 KEEISRE
2.2.1 DMSO 20 mg/ o
ml 50.
25.12.5.6.25.3. 125 pg/ml 5 o 3 HBV
2.2.2 HepG2 2.2. 15 Clx* (M) 1Cs" (M) sI°
6a 384.54 16.16 23.79
96 48 h 6b 234.14 134.26 1.74
9d( 3 1 6c 78.18 — -
) MTT HepG2 6d 198.69 51.12 3.89
6e 346.42 3.59 96.40
2.2.15 ° 6f 536.05 38.97 13.41
2.2.3 HBV  DNA HepG2 6 2.8 - -
2.2.15 24 48 h 6h 326.21 2.35 138.63
61 308.55 67.40 4.57
1
9 d( 3 6j 111.96 — —
) PCR - HBV 6k 61.19 74.22 0.82
: HBV 1 5" T¢T CCT ggT TAT CoC Tgg3' 61 476.28 73.16 6.51
6 504.90 59.80 8.44
HBV :5-CAA ACg geC AAC ATA CCT T3". o o
n . — —
HBV : 5°( FAM) -TgT ¢TC TgC geC ¢IT 6 125 64 _ _
TTA TCA TH TAMRA) 3. PCR:95 C 5 min; 95 6p 64.50 - -
Adefovi 1 059.40 1.2 882.84
C 10560 C 30 s 40 .
2.3 TR 3. a-CCy, is 50% cytotoxicity concentration in HepG2 2.2. 15 cells; b-1Cs,
is 50% inhibitory concentration; c-selectivity index ( SI = CCs, /1Cs,) -
3
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