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ExSHKER
BIRERFMETEMN SRR ER HIV-1EH

ELRE D, HiE!, AudE Y, RAHY, 1 &R, Kk o8]
(1. PRV EPRE R0 EZpe, Berf BB 712046; 2. RHAT DTG5 A N ESLKRE, Bk
PO OEBH 7120465 3. VEEAERIZG MDA RN, BEVE PE% 710119)

FE. 7 I ket REE SRR TE-1 B CHIV-1) 5150, DL 3-ngIs B AT A= o0 JROR), FEmfAk
TS ERRAGE AT 34 DWW R A9 . R FTIR, 'THNMR ., "CNMR il HRMS Xf H454
HEAT T FRAE, WatUEEE (MTT ) AT Birfb G904 MT-4 2000 980 HIV-1 SR aEbRTEME . #1004
TP SE 2], X eng | AL ST HIV-1 A RIEREMHEEG M, Hob, 1-(5-1R-1LH-M5|WE-3-3E)-N-(2-
F A BRI I B (31, 2P RN (ECso ) = 0.06 umol/L ) EBLH T A fidt HIV-1 B 14, 5Btk
Y HIFHIE (DLV, ECso = 0.057 pmol/L ) #H4; [, 4654 31 (ECso < 0.09 pmol/L ) Xk aEK Clade A
(92UG029 ), Clade B (92US657 ). Clade C (93IN101 ) Fl Clade E (93THO51 ) I TIHITENE, (L&Y
31 BHAMRRFEE, Hpe#ds% (S1) & T 2500.0, BT DLV (SI=1209.3) FkikF 4 (EFV, SI=321.0),
AR eSS W TR AT o

KRR WM ICEATAEY; HIV-1 IHIF SN A EZyER
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Synthesis and anti-HIV-1 activities of indole Schiff base derivatives
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Abstract: To discover highly effective, low-toxicity inhibitors of human immunodeficiency virus type 1
(HIV-1), thirty-four indole Schiff base derivatives were synthesized by condensation between
3-indole-formaldehyde derivatives with aromatic amines under the catalysis of base. The structures of
targeted compounds were characterized by FTIR, 'HNMR, *CNMR and HRMS. The anti-HIV-1 activity of
the target compounds in MT-4 cells was evaluated by thiazolyl blue (MTT) assay. The preliminary
biological test results showed that these synthesized indole Schiff base derivatives had good inhibitory
effect on HIV-1 growth. Especially, 1-(5-bromo-1H-indol-3-yl)-N-(2-methoxyphenyl)methanimine [31,
concentration for 50% of maximal effect (ECso) = 0.06 umol/L] exhibited the strongest anti-HIV-1 [B
activity, which was equipotent to reference drug delavirdine (DLV, ECso = 0.057 pmol/L). Moreover,
compound 31 (ECsy < 0.09 pmol/L) also showed inhibitory activities against Clade A (92UG029), Clade B
(92US657), Clade C (93IN101) and Clade E (93THOS1). Furthermore, the toxicity of compound 31 was
low, and the selectivity index (SI) was higher 2500.0, which was significantly higher than those of DLV (SI
= 1209.3) and efavirenz (EFV, SI = 321.0), so compound 31 could be used as lead compound for further
research.
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S (AIDS ) BRI e BB 2R
i, JEm AERZERERTE (HIV) &Y N HE
RGN S BN RRE DR G, dhimin] & —&R
G ARG AR 55, R ™ S NS A A g
() E R AL etk pig 2z —U 0 HIV & T35 st g 1
K, FEAH HIV-1 fl HIV-2 BFOERL, |F
HIV-2 B A& Ge e fnEo AR A n HIv-1 A4, fi
L HIV-1 958 B AR e i 80 B, IR
TR SR 23, bR FinE ( Delavirdine,
DLV ). K34 ( Efavirenz, EFV ) 20791 geigis
il AR A B e e 1, DRI S RS A L
SAEE IR TIRE, MR A Ay e
TR (ERWIRZ S8 HIV-1 722 Hlid b &5 5
K — SR R D) R I AR P AR TR 2 1, AN
TR P04 e AE Ak . Besh, BETHFIRYT
B 2 A7 20 B R 0 v AR B, Xt RS
G ANRETE R A E R RE . —, Hik, JFE
WEsk . KT . S RERPT HIV-1 2592 %0k 24
i AN R RS 2 — .

WA R — AR 2G5 A, T AT 2R
TEPER R, WK SR 7 DL R B 25 A i T
RS, Tk, LT MR SR HIV-1 3804 S
il R E B R %, b AR T
MF P HIV-1 150 HAREE O, Smlme—re, %
Rt —REENHEIEY, AT Z0NEY
W, AP HIV-1 It Bt oA
L EA R ErE, Be s 2T E
2y RAGFGE . BT R MR HIE LR
LA Ry 2530 A 5N Bl 3 P R R 1 i 2
HEYE, Gl MR RSN RS A S E A
£k HI (HDACI) o, #4587 HDACI
) 0 241 5 P RN R 6 s HU 2N SO I 5|
RIS S B T TR S

FEF 1 R 5 W R RS I A EL A ) R 2 B L
REE A A, A SCHRI 335 1 STV 235 ) 9 2 it B v |
WG B EA T B, B i ms| W s e i i 4k
Yo I SRS A AR I, DLERAS F
Pt HIV-1 36 PE R AF . A XU 1 570 ) s W i R sl
IR/

1 SRIGERSY

11 RFIE5EE

WIVEEE . DA . VAR, ek, bt
OB A R AR AR, s, E255EH
A BR A s GF254 fEREHENR . 200~300
HAZHr R, & S TARAE, JoK H
(MeOH ) J&M 1 L FHEEAE 5 g EJE F1 0.5 g fltr[a]

Ui 3 h JFEZGT; K ZEMIK; DMEM ##:3E
JG4Raf, 2% HyClone /A R]; HIV-1 W#E, U4
R, MT-4 41/, DA YR A RRA T,
ARSI EE VR

Bruker AM-400 MHz ZUAZ g PR A%, 75 =
Bruker 2375 Agilent 6120 HUWFIEEFH{L . Agilent
1260 BARETEIL, EE Agilent A F]; CKX31 Kl{F
MR, FEEBMENAR; BieT/ES, i
LSRR —T; BB16/BB5060 %l CO, 5546, I
T 1 BBk A PR F] 5 ELx800 38 FHE AR, 22
[ BioTek 2 Al o
1.2 WIBRFEXFEELEY (1-34) HEK

NG| UNEPR e e[S w5 (N VI

4 CHO 5 4 2
5 (, #®WKOH g 3N :
R, S E— R ) N
6 = g MeOH, r.t., 12h 1 7 N.

H 1~34
25: R;=7-CN; R,=H;
26: R;=5-Br; R;=4-Me;
27: R=5-Br; R,=4-OMe;
28: R=5-Br; R,=4-F;
29: R;=5-Br; R,=4-Cl;
30: R,=5-Br; R,=4-Br;
31: R=5-Br; R,=2-OMe;
20: R,=6-Br; R,=H; 32: R;=5-Br; R,=3-OMe;
21: R=7-Br; R=H; 33: R;=5-Br; R;=2,6-diMe;
22: R=4-CN; R,=H; 34: R;=5-Br; R,=2,6-diOMe
23: R;=5-CN; R,=H;
24: R;=6-CN; R=H;

1: R=R,;=H;

2: Ri=4-Me; R,=H;
3: R=5-Me; R,=H;
4: R,=6-Me; R,=H;
5: R,=7-Me; R,=H;
6: R=4-OMe; R,=H;
7: R=5-OMe; R,=H;
8: R;=6-OMe; R=H;
9: R,=7-OMeg; R,=H;
10: R;=4-F; R=H;
11: R;=5-F; R=H;
12: R;=6-F; R;=H;

13: R,=7-F; R=H;

14: R,=4-Cl; R;=H;
15: R,=5-Cl; R,;=H;
16: R;=6-Cl; R,=H;
17: R,=7-Cl; R;=H;
18: R;=4-Br; R,=H;
19: R;=5-Br; R=H;

PIALA Y 1-(1LH-15] -3 -35L)-N-2E S I i (1)
)5 B )

AP, ¥ 0.741 g (5.10 mmol ) 3-A5[
1 0.475 g (5.10 mmol ) ZKJE¥F 20 mL Jo/kKH
Ferb ) A 1.431 g (25.5 mmol ) KOH, 7EZEET
ROV 12 h I, FHT IR DTE g, AR ToK
CBEPRIAUITE 2 W, S BIEAH 5, BEIKS
P E 45 S 1-(LH-M5 W3-8 -N-IE S F D e, 22 L
2550 )CTH 12 h, 15 AL BARIE S 4 1, 0% 78.1%;
JE S 155~157 °Co F=¥palifig >k i HPLC U i FRH
— AL E . @A Agilent ZORBAX-SB-Cig
(4.6 mm»250 mmx5.0 um ); FHEF&/F (0 min, i
AR IERFR BN 10% KW ; 20 min, Jis)
MR BL R 30% 5K ; 30 min, fshHH
FEFTECH 60% M K ); K 260 nm;
Wk 1 mL/min; FE3 30 °C; kR 10 pL. H HPLC
4fi i > 95%, IR (v/iem™): 3211 (N—H), 1677 (C=N),
1537 (C==C); '"HNMR (400 MHz, HFi-ds), o: 11.80
(s, 1H), 8.81 (s, 1H), 7.50 (d, J = 7.2 Hz, 2H), 7.43 (t,
J = 2.0 Hz, 1H), 7.41~7.35 (m, 3H), 7.31~7.28 (m,
1H), 7.23 (d, J = 8.0 Hz, 1H), 7.09 (t, J= 7.6 Hz, 1H),
6.99 (t, J = 7.2 Hz, 1H); "CNMR (100 MHz, i

-dg), 5: 155.7, 143.2, 137.2, 131.5, 130.2, 128.4, 126.4,
127.1, 121.7, 121.3, 119.4, 111.4, 109.4; HRMS (ESI),
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m/Z: [CisH,N+H] B 38 221.2830 ,
221.2831,

A=Wy il o5 ik ml b, R el in AR
AR P B T R A I 114) 5 7 e

1-(4-H B -1 H-0g -3 -3 -N-2R FE T e (2):
FI A, IR 84.2%; & 4.: 172~174 °C; HPLC
4[> 95%, IR (viem™): 3247 (N—H), 1681 (C=N),
1535 (C=C); '"HNMR (400 MHz, Hfii-ds), 0: 11.68
(s, 1H), 8.89 (s, 1H), 7.53 (t, J = 2.0 Hz, 1H), 7.48 (d,
J =17.6 Hz, 2H), 7.41 (d, J = 7.2 Hz, 2H), 7.39~7.35
(m, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz,
1H), 6.92 (t, J = 7.6 Hz, 1H), 2.39 (s, 3H); *CNMR
(100 MHz, HNER-de), §: 156.3, 144.1, 136.8, 132.7,
131.4, 130.4, 128.1, 127.5, 124.6, 123.4, 120.5, 111.8,
109.3, 20.8; HRMS (ESI), m/Z: [C1¢H aNo+H] FEiE
235.3100, SZiME 235.3102,

1-(5- 1 -1 05| W3- 3 ) -N- 2R L e (3):
FHEEA, 1% 89.5%; J& s : 161~164 °C; HPLC
4[fE > 95%, IR (viem™): 3226 (N—H), 1678 (C=N),
1535 (C=C); '"HNMR (400 MHz, HNi-dg), J: 11.58
(s, 1H), 8.81 (s, 1H), 7.55 (d, J = 8.0 Hz, 2H), 7.69 (d,
J=8.0 Hz, 1H), 7.51 (t, J= 2.4 Hz, 1H), 7.49~7.42 (m,
3H), 7.32 (d, J = 8.4 Hz, 1H), 6.99~6.96 (m, 1H), 2.37
(s, 3H); "CNMR (100 MHz, NHi-ds), 6: 155.1, 143.9,

136.1, 132.1, 130.8, 129.2, 128.3, 127.1, 126.1, 125.5,
124.3, 112.2, 109.2, 21.7; HRMS (ESI), m/Z:

[C1eH 1 No+HH] BE(H 2353100, S2ll{E 2353101,
1-(6- 1 He-1 H-15| W -3- 3 )-N- 2R I iz (4):

FHEEA, 0% 81.3%; & : 177~179 °C; HPLC
4[fE > 95%, IR (viem™): 3221 (N—H), 1675 (C=N),
1536 (C=C); '"HNMR (400 MHz, N{-d;), 5: 11.66
(s, 1H), 8.83 (s, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.59 (d,
J=28.4 Hz, 2H), 7.51 (t, J= 2.4 Hz, 1H), 7.49~7.42 (m,
3H), 7.35 (d, J = 8.0 Hz, 1H), 7.12 (s, 1H), 2.35 (s,
3H); "CNMR (100 MHz, Hi-dg), 0: 156.4, 144.2,

135.7, 132.2, 130.4, 128.1, 129.7, 127.5, 126.1, 124.5,
123.2, 118.6, 110.4, 21.3; HRMS (ESI), m/Z:

[CieH No+H] FRIS A 235.3100, SZI{E 235.3103,

1-(7-H He-1 H-05| W3- 3 ) -N- 2R L iz (5):
HEEA, 103 90.7%; &8 : 168~171 °C; HPLC
4fifiF > 95%., IR (v/em '): 3225 (N—H), 1678 (C=N),
1539 (C=C); '"HNMR (400 MHz, Ni-d;), §: 11.56
(s, 1H), 8.87 (s, 1H), 7.64 (d, J = 8.4 Hz, 1H), 7.55 (d,
J = 8.0 Hz, 2H), 7.44 (t, J= 2.0 Hz, 1H), 7.37 (d, J =
8.0 Hz, 2H), 7.35~7.31 (m, 1H), 7.07 (d, J = 8.4 Hz,
1H), 6.92 (d, J = 8.0 Hz, 1H), 2.32 (s, 3H); "CNMR
(100 MHz, HNH-d), 6: 155.2, 143.7, 136.4, 133.4,
130.7, 128.4, 128.1, 126.6, 125.3, 121.7, 120.8, 119.3,
110.2, 16.9; HRMS (ESI), m/Z: [C1¢H sNo+H] B {E
235.3100, SEN{E 235.3104,

1-(4-F 4L B - 1 H-P5 ] -3 - 35 ) - N- R BE T i (6 ):

5

HEEA, IR 76.8%; &5 : 166~169 °C; HPLC
4fifF > 95%, IR (viem): 3224 (N—H), 1672 (C=N),
1535 (C=C); '"HNMR (400 MHz, Hi-ds), 6: 11.26
(s, 1H), 8.82 (s, 1H), 7.53 (d, J = 7.2 Hz, 2H), 7.50 (4,
J=2.0 Hz, 1H), 7.46 (d, J = 7.6 Hz, 2H), 7.36 (d, J =
8.4 Hz, 1H), 7.34~7.30 (m, 1H), 7.29 (d, J = 8.4 Hz,
1H), 6.83 (d, J = 7.6 Hz, 1H), 3.81 (s, 3H); *CNMR
(100 MHz, NEi-dg), 6: 157.2, 153.4, 145.3, 135.4,
131.5, 130.8, 129.3, 128.2, 126.3, 122.6, 112.4, 108.2,
103.5, 55.4; HRMS (ESI), m/Z: [Ci¢H4sN,O+H] B it
{H 251.3090, SEI{E 251.3089.

1-(5-H 48 F- 1 H-M5[ -3 -3 -N-2R L FH AV % (7):
AR, I3 85.5%; #am: 175~177 °C; HPLC
4 >95%., IR (viem): 3231 (N—H), 1679 (C=N),
1537 (C=C); '"HNMR (400 MHz, Wfii-dy), o: 11.27
(s, 1H), 8.85 (s, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.52 (s,
1H), 7.47 (t, J = 2.0 Hz, 1H), 7.44 (d, J= 7.2 Hz, 2H),
7.34 (d, J = 8.4 Hz, 1H), 7.32~7.29 (m, 1H), 6.81 (d,
J=28.0 Hz, 1H), 3.87 (s, 3H); "CNMR (100 MHz, N
Fiil-dg), 0: 158.6, 154.4, 145.8, 135.8, 131.1, 130.4,
129.2, 127.7, 127.4, 118.6, 113.2, 112.1, 106.7, 55.8;
HRMS (ESI), m/Z: [C1sH14sN,O+H] B {H 251.3090,
S 251.3088,

1-(6- F 4 3k - 1 =15 Wie- 3-8 - N- A JE FH IV i (8):
HEEA, 1% 72.3%; &5 : 178~180 °C; HPLC
4fifF > 95%, IR (viem™): 3236 (N—H), 1672 (C=N),
1533 (C=C); '"HNMR (400 MHz, HNHi-ds), 6: 11.34
(s, 1H), 8.88 (s, 1H), 7.56 (d, J = 8.0 Hz, 2H), 7.51 (s,
1H), 7.45 (d, J= 8.0 Hz, 1H), 7.43 (t, J= 2.4 Hz, 1H),
7.41~7.33 (m, 3H), 6.99 (d, J = 8.0 Hz, 1H), 3.87 (s,
3H); "CNMR (100 MHz, Hfiil-dg), 6: 157.9, 156.2

146.1, 135.6, 130.7, 130.5, 129.4, 128.1, 123.4, 120.4,
112.8, 109.5, 101.4, 55.2; HRMS (ESI), m/Z:

[C16H ,N,O+H] Bl {H 251.3090, SEZ{E 251.3091,

1-(7-F 4R 3~ 1 W8 W3- 3 - N- R L TR % (19):
F A, IR 84.7%; #5445 . 172~174 °C; HPLC
4fifF > 95%, IR (viem'): 3241 (N—H), 1675 (C=N),
1539 (C==C); '"HNMR (400 MHz, NFii-ds), o: 11.41
(s, 1H), 8.81 (s, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.50 (d,
J=17.2Hz, 2H), 7.44 (t, J = 2.4 Hz, 1H), 7.41 (d, J =
8.0 Hz, 2H), 7.39~7.35 (m, 1H), 7.12 (t, J = 8.4 Hz,
1H), 6.85 (d, J = 8.4 Hz, 1H), 3.85 (s, 3H); *CNMR
(100 MHz, HNHEi-dg), 0: 158.2, 147.8, 146.3, 132.3,
130.2, 129.4, 128.8, 127.9, 126.8, 121.5, 113.9, 111.9,
104.7, 55.7; HRMS (ESI), m/Z: [Ci¢H4sN,O+H] B it
{H 251.3090, SZMAE 251.3092,

1-(4-38- LH-M5|W-3-38)-N-ZE 5 B i (110): 7%
BE AR, I 73.6%; M : 160~162 °C; HPLC
4 >95%, IR (viem™): 3237 (N—H), 1672 (C=N),
1533 (C=C); '"HNMR (400 MHz, HNfli-dy), 6: 11.44
(s, 1H), 8.92 (s, 1H), 7.56 (d, J = 7.6 Hz, 2H), 7.52 (4,
J=2.0 Hz, 1H), 7.43 (d, J = 7.2 Hz, 2H), 7.40 (d, J =
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8.0 Hz, 1H), 7.39~7.35 (m, 1H), 7.32 (t, J = 8.0 Hz,
1H), 6.87 (d, J = 7.2 Hz, 1H); *CNMR (100 MHz, N
Fifl-dg), 0: 160.4, 157.0 (d, 'Jo—r = 248.8 Hz), 145.3,
138.1 (d, *Je—r = 10.7 Hz), 131.1, 130.2, 128.6, 124.4,
123.4 (d, *Je—r = 7.9 Hz), 117.4 (d, *Jo—r = 18 Hz),
116.4 (d, *Je—p = 27.0 Hz), 107.9, 105.8 (d, *Jey =
9.9 Hz); HRMS (ESI), m/Z: [CsH, FN+H] Bt {4
239.2734, SEN{H 239.2736.

1-(5-38- LH-W5|W-3-3%)-N-ZE L F O i (11): ¥
HEEA, IF 78.2%; A : 154~157 °C; HPLC
4fifF > 95%, IR (viem™'): 3233 (N—H), 1679 (C=N),
1538 (C=C); 'HNMR (400 MHz, Hfifi-ds), 5: 11.51
(s, 1H), 8.93 (s, 1H), 7.59 (d, J = 7.6 Hz, 2H), 7.50 (4,
J=2.8Hz, 1H), 7.48 (s, 1H), 7.38~7.35 (m, 3H), 7.32
(d, J=17.6 Hz, 1H), 6.84 (d, J= 7.6 Hz, 1H); "CNMR
(100 MHz, N F-dy), 0: 160.1, 158.1 (d, 'Jo—p = 235.3
Hz), 145.2, 132.8, 131.2, 130.7, 127.9, 124.7, 119.8 (d,
2Je—r = 18.0 Hz), 112.3 (d, “Je—r = 27.2 Hz), 111.9 (d,
3Je—r = 10.1 Hz), 108.3, 106.5; HRMS (ESI), m/Z:
[CisH, FN,+H] B {8 239.2734, SZE 239.2737.

1-(6-38- 1 -5 | We-3-3%)-N-ZL B AR (12): ¥
BE R, IR 80.7%; M : 166~168 °C; HPLC
4 > 95%, IR (viem): 3231 (N—H), 1672 (C=N),
1532 (C=C); '"HNMR (400 MHz, A fii-ds), 0: 11.54
(s, 1H), 8.90 (s, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.58 (d,
J=18.4 Hz, 2H), 7.55 (t, J = 2.4 Hz, 1H), 7.48~7.35 (m,
3H), 7.31 (d, J = 8.0 Hz, 1H), 7.08 (s, 1H); "CNMR
(100 MHz, Wil-ds), o: 160.1, 159.4 (d, 'Jo—p =
237.4 Hz), 145.2, 137.4 (d, *Je—r = 10.1 Hz), 131.6,
130.9, 129.7, 125.1, 123.1, 122.5, 109.8, 109.2 (d,
2Jo—r = 24.2 Hz), 98.3 (d, “Jo—¢ = 25.4 Hz); HRMS
(ESI), m/Z: [CysHy FNo+H] S8 239.2734, SEillfl
239.2732,

1-(7-38- 1 H-W5|We-3-3%)-N-Z8 B AR (13 ): ¥
BE R, IR 73.3%; Ma: 173~176 °C; HPLC
4fifE > 95%, IR (viem): 3237 (N—H), 1676 (C=N),
1537 (C=C); '"HNMR (400 MHz, Hfii-ds), 0: 11.51
(s, 1H), 8.93 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.58 (d,
J=17.6 Hz, 2H), 7.53 (t, J = 2.8 Hz, 1H), 7.51~7.41 (m,
3H), 7.33 (t, J = 8.0 Hz, 1H), 7.21 (d, J = 7.2 Hz, 1H);
BCNMR (100 MHz, H-de), o: 160.3, 149.2 (d, 'Je—¢
= 242.9 Hz), 145.5, 132.8 (d, *Jo—r = 15.5 Hz), 131.4,
130.2, 128.8, 125.9, 125.2, 122.6 (d, *Je—r = 13.2 Hz),
116.1, 108.7 (d, 2Jo—¢ = 15.7 Hz), 103.7; HRMS (ESI),
m/Z: [CisHy FN+H] B8 239.2734 , Sl 239.2733,

1-(4-58- 1H-W5|W-3-3%)-N-Z& O iR (14 ): ¥
HAOE M, IR 78.4%; M4 192~195 °C; HPLC
4[> 95%, IR (viem™): 3244 (N—H), 1678 (C=N),
1536 (C=C); 'HNMR (400 MHz, Hfifi-ds), 5: 11.61

(s, 1H), 8.89 (s, 1H), 7.60 (t, J = 2.4 Hz, 1H), 7.56 (d,
J =17.6 Hz, 2H), 7.47 (d, J = 7.6 Hz, 2H), 7.39~7.35
(m, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.18 (t, J = 8.4 Hz,
1H), 7.05 (d, J = 7.6 Hz, 1H); *CNMR (100 MHz, N
fii-dg), 6: 157.8, 143.5, 136.5, 130.3, 129.5, 128.3,
128.1, 125.3, 124.8, 122.9, 120.4, 109.6, 108.4; HRMS
(ESI), m/Z: [CysHy CIN,+H] FS(E 255.7250, 2]
{8 255.7248.,

1-(5-58- LH-M5| W -3-J55)-N-ZRFE T e (15): &
WA E A, BE 81.6%; M. 188~190 °C; HPLC
4 > 95%, IR (viem '): 3236 (N—H), 1672 (C=N),
1539 (C=C); '"HNMR (400 MHz, A fi-ds), o: 11.63
(s, 1H), 8.87 (s, 1H), 7.58 (t, J = 2.0 Hz, 1H), 7.52 (d,
J =172 Hz, 2H), 7.45 (d, J = 7.6 Hz, 2H), 7.40~7.37
(m, 1H), 7.35 (s, 1H), 7.18 (d, J = 8.0 Hz, 1H), 6.92 (d,
J = 7.2 Hz, 1H); "CNMR (100 MHz, Hfii-ds), o:
157.2, 143.5, 134.7, 130.5, 129.6, 128.2, 126.1, 125.8,
125.6, 124.3, 120.9, 112.4, 109.8; HRMS (ESI), m/Z:

[CisHy CIN,+H] S 255.7250, SEilE 255.7247,

1-(6-58 - LH-M5|We-3-38)-N-ZE FE FH i (116): 7%
wAER, BOR 83.1%; M. 197~199 °C; HPLC
4 > 95%., IR (viem): 3234 (N—H), 1675 (C=N),
1537 (C=C); '"HNMR (400 MHz, NFf-ds), 6: 11.59
(s, 1H), 8.87 (s, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.59 (d,
J=28.0 Hz, 2H), 7.56 (t, J = 2.0 Hz, 1H), 7.51~7.42 (m,
3H), 7.39 (d, J = 8.0 Hz, 1H), 7.28 (s, 1H); "CNMR
(100 MHz, HNHi-dg), 0: 157.2, 143.3, 136.7, 130.6,
129.5, 128.4, 127.5, 125.3, 124.5, 123.1, 121.4, 114.8,
108.2; HRMS (ESI), m/Z: [CysH; CIN,2+H] #1158
255.7250, SCN{E 255.7252,

1-(7-58- LH-M5|W-3-38)-N-ZE B O i (17 ). 7%
B R, IR 80.9%; M. 184~187 °C; HPLC
4 > 95%., IR (viem): 3237 (N—H), 1672 (C=N),
1534 (C=C); '"HNMR (400 MHz, HFi-ds), 5: 11.58
(s, 1H), 8.90 (s, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.59 (d,
J=1.6 Hz, 2H), 7.53 (t, J = 2.0 Hz, 1H), 7.46 (d, J =
7.6 Hz, 2H), 7.39~7.35 (m, 1H), 7.31 (t, J = 8.0 Hz,
1H), 7.29 (d, J = 7.6 Hz, 1H); "CNMR (100 MHz,
fi-dg), o: 157.6, 143.2, 136.4, 130.3, 129.7, 128.8,
127.5, 126.2, 121.7, 121.3, 120.4, 118.5, 109.6; HRMS
(ESI), m/Z: [CysH;,CIN+H] BRI {H 255.7250, SE{A
255.7253,

1-(4-7R -1 H-W5|We-3-3)-N-ZEFE F I i (118): ¥
BOE AR, IR 75.4%; M : 204~206 °C; HPLC
4fifF > 95%, IR (viem™): 3239 (N—H), 1678 (C=N),
1532 (C=C); '"HNMR (400 MHz, Hfi-ds), 6: 11.52
(s, 1H), 8.94 (s, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.57 (d,
J =172 Hz, 2H), 7.49 (t, J = 2.0 Hz, 1H), 7.45 (d, J =
8.0 Hz, 2H), 7.37 (t, J = 8.0 Hz, 1H), 7.37~7.32 (m,
1H), 7.11 (d, J = 7.2 Hz, 1H); *'CNMR (100 MHz, N
Fifil-dg), 0: 160.1, 144.2, 136.5, 130.8, 130.1, 127.8,
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127.6, 126.5, 123.2, 122.4, 112.5, 110.3, 105.6; HRMS
(ESI), m/Z: [CisHyBrN,2+H] HHS{E 300.1790, S
{4 300.1791,

1-(5-7R- LH-W|Wg-3-3%)-N-Z L H T i (19): ¥
BE R, IR 76.9%; M : 199~201 °C; HPLC
4fifE > 95%, IR (viem™'): 3236 (N—H), 1674 (C=N),
1538 (C=C); 'HNMR (400 MHz, HNi-ds), 5: 11.54
(s, 1H), 8.97 (s, 1H), 7.96 (s, 1H), 7.54 (d, J= 7.6 Hz,
2H), 7.45 (t, J = 2.4 Hz, 1H), 7.41 (d, J= 7.6 Hz, 2H),
7.37 (d, J = 8.0 Hz, 1H), 7.35~7.31 (m, 1H), 7.08 (d,
J= 7.6 Hz, 1H); "CNMR (100 MHz, Hii-ds), o:

159.2, 143.5, 134.9, 130.7, 130.5, 128.4, 127.6, 127.4,
124.1, 123.5, 114.5, 112.7, 105.6; HRMS (ESI), m/Z:

[CsH, BrN,+H] B 300.1790, SZill{E 300.1793

1-(6-7R -1 H-W5|We-3-3%)-N-Z& B A% (20): ¥
HAOFEM, IR 74.6%; K5 207~209 °C; HPLC
4[> 95%, IR (viem™): 3238 (N—H), 1678 (C=N),
1535 (C=C); '"HNMR (400 MHz, HNHi-ds), o: 11.55
(s, 1H), 8.94 (s, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.56 (d,
J = 8.0 Hz, 2H), 7.48~7.40 (m, 4H), 7.38 (s, 1H), 7.31
(d, J = 8.0 Hz, 1H); *'CNMR (100 MHz, Hi-d), J:
159.6, 143.8, 137.5, 130.5, 130.2, 127.7, 126.7, 125.1,
123.8, 123.4, 116.2, 114.2, 105.7; HRMS (ESI), m/Z:

[CsH, BrN,+H] B 300.1790, SZill{E 300.1792,

1-(7-1R-1H-W5| W3-8 -N-ZE KL P i (21): %
BEEAR, IR 82.1%; M5 : 211~214 °C; HPLC
4[E > 95%, IR (viem™): 3232 (N—H), 1674 (C=N),
1537 (C=C); '"HNMR (400 MHz, Hfii-ds), 0: 11.58
(s, 1H), 8.90 (s, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.59 (d,
J=1.6 Hz, 2H), 7.49 (t, J = 2.0 Hz, 1H), 7.45 (d, J =
7.6 Hz, 2H), 7.39~7.35 (m, 1H), 7.31 (t, J = 8.0 Hz,
1H), 7.29 (d, J = 7.6 Hz, 1H); *CNMR (100 MHz, A
fiil-dg), o: 158.3, 144.1, 135.3, 130.7, 130.1, 128.6,
128.3, 127.5, 127.2, 122.4, 121.8, 109.6, 105.3; HRMS
(ESI), m/Z: [CisHyBrN,2+H] HSAE 300.1790, S
1 300.1788,

1-(4-FFE- 1 H-M5| W -3-358)-N-RFE H W i (22 ):
FI 0 AR, BCR 71.8%; 45 5.: 216~218 °C; HPLC
4 > 95%, IR (vem™'): 3232 (N—H), 2228 (—CN),
1677 (C=N), 1539 (C=C); '"HNMR (400 MHz, P
-dg), 0: 11.33 (s, 1H), 8.84 (s, 1H), 8.14 (d, J = 8.0 Hz,
1H), 7.68 (t, J = 8.0 Hz, 1H), 7.62 (t, J = 2.4 Hz, 1H),
7.57 (d,J = 7.6 Hz, 2H), 7.49 (d, J= 7.6 Hz, 1H), 7.46
(d, J= 8.0 Hz, 2H), 7.39~7.35 (m, 1H); “CNMR
(100 MHz, NFl-de), 6: 160.1, 144.3, 138.2, 130.8,
130.4, 127.7, 127.5, 124.1, 123.8, 121.4, 119.6, 108.3,
103.4, 101.7; HRMS (ESI), m/Z: [Ci¢H;N;+H] H i
fH 246.2930, SZE 246.2933,

1-(5-F -1 H-M5|We-3-358)-N-RFE W i (23 ):
HEEA, 103 76.4%; &8 : 221~224 °C; HPLC

4 > 95%, IR (viem™): 3239 (N—H), 2226 (—CN),
1678 (C=N), 1535 (C=C); '"HNMR (400 MHz, i
-dg), 0: 11.37 (s, 1H), 8.86 (s, 1H), 8.21 (s, 1H), 7.69
(d, J=8.0 Hz, 1H), 7.62 (t, J= 2.4 Hz, 1H), 7.57 (d, J
= 7.6 Hz, 2H), 7.52~7.41 (m, 3H), 7.39~7.35 (m, 1H);
BCNMR (100 MHz, Hfil-dg), 6: 159.2, 143.2, 138.7,
130.9, 130.7, 127.8, 127.5, 125.4, 124.1, 123.5, 112.6,
109.7, 100.6, 103.4; HRMS (ESI), m/Z: [C ¢H;Ns+H]"
FRIS(H 246.2930, SEM{E 246.2931,

1-(6-F - 1 H-M5| Wt -3-38)-N-RFEH W il (24 ):
AR, I3 75.8%; #a: 218~220 °C; HPLC
4fiE > 95%, IR (viem): 3237 (N—H), 2224 (—CN),
1671 (C=N), 1536 (C=C); '"HNMR (400 MHz, [
-dg), 0: 11.32 (s, 1H), 8.87 (s, 1H), 7.97 (s, 1H), 7.74
(d, J=8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H) 7.64 (t, J
=2.0 Hz, 1H), 7.54 (d, J = 8.0 Hz, 2H), 7.52~7.41 (m,
3H); “CNMR (100 MHz, HHil-de), 5: 159.5, 143.1,
137.2, 130.7, 130.5, 127.6, 126.4, 125.8, 124.3, 119.5,
111.5, 110.4, 107.4, 102.3; HRMS (ESI), m/Z:
[C6H  N5+H] HIE(H 246.2930, S2{H 246.2934,

1-(7-F - 1 H-P5| W -3 -38)-N-RFE H W i (25 ):
FE AR, IR 81.2%; #45 . 214~216 °C; HPLC
4L > 95%, IR (vem '): 3232 (N—H), 2228 (—CN),
1675 (C=N), 1534 (C=C); '"HNMR (400 MHz, i
-dg), 6: 11.35 (s, 1H), 8.91 (s, 1H), 8.06 (d, J = 7.6 Hz,
1H), 7.67 (t, J = 2.4 Hz, 1H), 7.62 (t, J = 8.0 Hz, 1H),
7.54 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H),
7.39~7.36 (m, 2H); *CNMR (100 MHz, X li-d;),
5:159.5, 143.5, 138.9, 130.5, 130.2, 128.1, 127.5,
126.6, 126.1, 124.2, 123.6, 109.6, 108.4, 93.9; HRMS
(ESI), m/Z: [C¢HyNs+H] HE(H 246.2930, SZ{E
246.2932,

1-(5-15R -1 H- 5| e -3- 5 )-N-(4- T 6 O 36 ) H WIE Jig
(126 ): 8 00 [F A, CF 80.7%; 45 15.: 199~202 °C;
HPLC 4 > 95%, IR (v/em'): 3242 (N—H), 1678
(C=N), 1537 (C==C); '"HNMR (400 MHz, HNH-d),
8: 11.62 (s, 1H), 8.91 (s, 1H), 7.93 (s, 1H), 7.54 (d, J =
7.6 Hz, 2H), 7.51 (t, J = 2.0 Hz, 1H), 7.36 (d, J = 8.0
Hz, 1H), 7.14 (d, J = 7.6 Hz, 1H), 6.94 (d, J = 8.0 Hz,
2H), 2.31 (s, 3H); "CNMR (100 MHz, Hii-ds), J:

158.9, 143.2, 137.3, 136.8, 130.4, 129.2, 125.3, 124.1,
123.8, 121.4, 116.7, 114.5, 106.2, 21.3; HRMS (ESI),

m/Z: [CiH;sBrN+H] B E {H 314.2060 , 2 ] {f
314.2057,

1-(5-TR -1 H-15| Wt -3- 6 )-N-(4- F A 6 2R ) HE
e (27): B EREL, W 84.3%; M. 191~
193 °C; HPLC 4 > 95%, IR (v/em'): 3241 (N—
H), 1679 (C=N), 1536 (C=C); 'HNMR (400 MHz,
W-dg), 0: 11.64 (s, 1H), 8.95 (s, 1H), 8.04 (d, J =
8.8 Hz, 2H), 7.94 (s, 1H), 7.56 (t, J = 2.4 Hz, 1H),
7.39 (d, J = 8.0 Hz, 1H), 7.17 (d, J = 8.0 Hz, 1H), 6.85
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(d, J = 8.8 Hz, 2H), 3.87 (s, 3H); *CNMR (100 MHz,
HNH-dg), 0: 159.4, 158.1, 141.1, 136.7, 130.7, 125.5,
124.3, 124.0, 121.3, 117.5, 115.4, 113.9, 106.4, 55.3;
HRMS (ESI), m/Z: [C1¢HsBrN,O+H] FEiE 1 330.2050,
SEIAE 330.2052,
1-(5- 1R -1 H-W5] W -3- 56 )-N-(4- F, 7K 3k ) F 0 i
(28). @A, I 82.9%; M. 196~199 °C;
HPLC 4% > 95%. IR (v/em'): 3244 (N—H), 1672
(C=N), 1532 (C==C); '"HNMR (400 MHz, HF-d),
5:11.42 (s, 1H), 8.91 (s, 1H), 7.97 (s, 1H), 7.68 (d, J =
2.4 Hz, 2H), 7.55 (t,J = 2.8 Hz, 1H), 7.43 (d, J= 7.6 Hz,
1H), 7.28 (t, J = 8.8 Hz, 2H), 7.21 (d, J = 7.6 Hz, 1H);
BCNMR (100 MHz, WH-dg), 6: 163.0 (d, "Je—p =
247.5 Hz), 161.4, 146.2, 136.5, 130.2, 126.1, 124.1,
123.8, 123.3 (d, *Jer = 8.5 Hz), 115.6 (d, Jer =
232 Hz), 116.9, 115.2,107.4; HRMS (ESI), m/Z:
[CysH oBrFN,+H] FHiE{H 318.1694, SEili{E 318.1697.
1-(5- 1R -1H- W5 Wfe -3- K& )-N-(4- 5 78 3k ) 1 e
(29): VRE (O [EAA, R 79.4%; 445 05, : 221~224 °C;
HPLC 4 > 95%, IR (v/em'): 3239 (N—H), 1678
(C=N), 1538 (C=C); '"HNMR (400 MHz, Hii-ds),
5:11.39 (s, 1H), 8.92 (s, 1H), 7.93 (s, 1H), 7.71 (d, J =
8.0 Hz, 2H), 7.53 (t, J = 2.8 Hz, 1H), 7.48 (d, J = 7.6
Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H), 7.36~7.32 (m, 1H),
7.07 (d, J= 7.6 Hz, 1H); "CNMR (100 MHz, P

-dg), 5: 160.8, 145.4, 136.4, 135.2, 130.6, 129.2, 125.8,
124.6, 124.3, 123.1, 117.4, 115.9, 107.1; HRMS (ESI),

m/Z: [CisHoBrCIN,+H] BRISH 334.6210, SZi{H
334.6214,

1-(5- 1R -1H- W5 Wfe -3- K& )-N-(4- 5 78 3k ) Y g
(130): ¥ ¥ 00 [EA, R 85.2% ;4 /5 215~218 °C
HPLC 4 > 95%, IR (v/em'): 3237 (N—H), 1672
(C=N), 1534 (C=C); '"HNMR (400 MHz, Hii-ds),
5: 11.42 (s, 1H), 8.85 (s, 1H), 7.92 (s, 1H), 7.57 (d, J =
8.4 Hz, 2H), 7.51 (t, J = 2.4 Hz, 1H), 7.47 (d, J = 8.8
Hz, 2H), 7.42 (d, J = 8.0 Hz, 1H), 7.25 (d, J = 7.6 Hz,
1H); "CNMR (100 MHz, Hfiil-dg), J: 160.3, 145.1,
136.2, 132.4, 130.8, 125.1, 124.2, 123.8, 122.3, 121.9,
116.8, 114.7, 106.8; HRMS (ESI), m/Z: [CysH;oBr,N,+H]"
FIEE 379.0750, SEIAE 379.0752,

1-(5- 15 -1 H-W5| Wt -3- 5L )-N-(2- F 40 R 35 ) O
fe (31): B @B, WFE 71.7%; #HS: 210~
212 °C; HPLC 4 > 95%, IR (viem'): 3236 (N—
H), 1672 (C=N), 1539 (C=C); '"HNMR (400 MHz,
NHi-dg), 6: 11.16 (s, 1H), 8.82 (s, 1H), 7.94 (s, 1H),
7.53 (t,J=7.2 Hz, 1H), 7.49 (t, J = 2.0 Hz, 1H), 7.41
(d, J = 8.0Hz, 1H), 7.31 (d, J = 7.2 Hz, 1H),
7.29~7.26 (m, 1H), 7.06 (d, J = 7.2 Hz, 1H),6.94 (d, J
= 7.2 Hz, 1H), 3.87 (s, 3H); >CNMR (100 MHz, i

-dg), 0: 157.2,156.5, 139.1, 136.1, 130.5, 127.1, 125.7,
124.3, 123.6, 121.2, 120.4, 119.3, 117.2, 114.8, 106.8,

56.4; HRMS (ESI), m/Z: [C¢H3sBrN,O+H] BB {H
330.2050, SZll{E 330.2051,

1-(5-TR -1 H-M5| Wt -3-36)-N-(3- FH A Bk 2R ) HE
e (32): AL, W 76.9%; #iH: 204~
207 °C; HPLC 4fif > 95%, IR (v/em'): 3231 (N—
H), 1675 (C=N), 1536 (C=C); '"HNMR (400 MHz,
W H-dg), 6: 11.54 (s, 1H), 8.97 (s, 1H), 7.96 (s, 1H),
7.55 (t, J=2.0 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.42
(d, J = 8.0 Hz, 1H), 7.29 (t, J = 8.0 Hz, 1H), 7.19 (d,
J=17.6 Hz, 1H), 7.11 (d, J = 7.6 Hz, 2H), 6.85 (s, 1H);
BCNMR (100 MHz, Hfil-dg), 6: 161.2, 159.9, 149.8,
136.4, 132.3, 130.3, 125.5, 124.6, 123.4, 118.9, 115.6,
114.5, 108.8, 107.9, 106.4, 55.8; HRMS (ESI),
m/Z: [C¢H3BrN,O+H] #i¢ A 330.2050, SE{H
330.2052,

1-(5-1R-1H-M[ W -3-3)-N-(2,6- — H JL 2K 5L H i
e (33): wBEAREIL, W 78.9%; M. 216~
219 °C, HPLC 4iiJF > 95%; IR (v/em'): 3237 (N—
H), 1672 (C=N), 1538 (C=C); '"HNMR (400 MHz,
W-dg), 6: 11.54 (s, 1H), 8.97 (s, 1H), 7.92 (s, 1H),
7.47 (d, J=17.2 Hz, 2H), 7.43 (t, J = 2.4 Hz, 1H), 7.37
(d, J= 8.0 Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 6.95 (d,
J=18.0 Hz, 2H), 2.32 (s, 6H); "CNMR (100 MHz, N
Fiil-dg), 0: 157.8, 149.2, 136.7, 130.5, 130.2, 128.1,
127.4, 125.3, 124.2, 123.7, 116.7, 114.4, 106.5, 20.1;
HRMS (ESI), m/Z: [Ci-H,sBrN,+H] HliE 1l 328.2330,
S 328.2334,

1-(5-1R-1H-M5| W3- )-N-(2,6- — F A LR 3 ) H
WRE (34): WEMAEMK, WK 753%; M.
211~213 °C; 4liJ# >95%, IR (vem'): 3238 (N—H),
1677 (C=N), 1535 (C==C); '"HNMR (400 MHz, i
-dg), 0: 11.54 (s, 1H), 8.97 (s, 1H), 7.94 (s, 1H), 7.41
(d, J=8.0 Hz, 2H), 7.47 (t, J=2.0 Hz, 1H), 7.39 (d, J
= 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 6.92 (d, J =
7.6 Hz, 2H), 3.86 (s, 6H); *CNMR (100 MHz, -

dg), 0: 155.6, 152.1, 136.5, 130.6, 129.3, 128.6, 124.8,
123.9, 123.6, 116.5, 115.2, 109.4, 106.7, 55.7; HRMS

(ESI), m/Z: [C7H6BrN,O,+H] Fi{H 360.2310, K
M{E 360.2314,
1.3 {4 HIV-1 20 B8 1 it
13.1 SkRE

MT-4 Aiffi7e &gy HIV-1 J52s KBRS IET
Mim A HIV-1 #6350 0 v 7235 0 Wk, SR
HIV-1/MT-4 40t 25 50 K EA W51 W i I 251k & 9
) HIV-1 G YE . 48 HIV-1 BRYL ) MT-4 41
FOMARRIE G, 40 E J5 ) 40 HE Hoin A g ms
% (MTT) W, B _FRETHR (DMSO) ¥ H
BREE S A JE B R AR (A 540 nm %R AR E
LR PRl MT-4 R (4) o M= (1)
T4 A ] %
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1/%:ﬁx100 (1)
b~ ¢

K THIMGIR, %; A, A0 MT-4 4 i 5 05|
R AE DG I ; A XTI (FE A=A
g5y, AEmA HIV-1 JBGL 40, oAb A i s 57
B MTT %W . DMSO) WOtz ; 4, A= HA (15
B AN 25 A A B HIV-1 B () MT-4 4 i,
HAb ARG 3L . MTT %AW . DMSO ) W%/
A, ARPEZC (2) PRI AL AP0 A B

B MT-4 B 40O A% P

P/%:Ad_ASXIOO (2)

R, PSR, %; Aq K MT-4 41 50505 e
WAL A WG W RE s A, as A (FRBRA N
24 K MT-4 400, (B A AL BV BE 3755 . MTT
W . DMSO ) WOGEE s A. MATHRZE (48 AYZA
259, (A MT-4 4ififd, HALRERIEFRIE . MTT
W . DMSO ) WOGREE

oS R R AN [R) 24 v B T 1 4 a1 ) %8 1 A m
MU AR R P, RARL Pk Il AR R 2 ) S A5 3l
NiHZE, A OriginPro BT ECsy (2fde KBk
NYREE, RAEGIHE 50%H KRN HUEEE ) Fl CCs
(i 50%A % 20 0 2% A= A0 s A8 A 25 Wk B ) 5 7
F I e85 (ST =CCso/ECso ) , HMWALA
PIRCR ) 2 A
132 SE¥7iEk

HUS0 pL &4 1x10* 4> MT-4 42 % 96
LA R gEmct, A 20 pL &Y HIV-1T1B 1)

MT-4 iR, A 100 uL & A MHRZ5 9 i 1 55
WEGYITE 37 °C KRN 5% CO, Bi 374 i
F5dJE, BLINA 30 uL FEHKE 5 g/L MTT B2
ZEI (pH 7.4), BT 37 °C. HWBAECH 5%
) CO, JE FEAE Ak SE M 4 h, AR5 LA 100 pL
DMSO ¥ i o (5 FH 30 FH BEAR (AR 540 nm % K A0 I 2
TALIMOERE , TR 25 Y 7 AR TRV BE T 1) 40 i
A FR02U S BCsos IR, SRATIEH () MT-4
AR AE R R A Ak, DK AL A P R AY CCsoo

2 HR5WR

M| 2R i SR B AL A ) 1~34 %F HIV-1 4035 PR 7
ML 1, R AT, AREFFEIA R 34 A His
R &YX HIV-1 A RAFRMsIGE T, H ECs ¥ <
10.26 pmol/L . i YR 0C RUF5E K B, 5| 22 I
BURFEZEA . BURFEMIAIE (R, DL Aot
IR FR BRI (Ry) XTEPERA ., Flan. T
B iy ma | i Bl 2( R, = H )Y ECso=7.95 umol/L,
B2 T (Me) K (OMe) 5| AflifL&Y 2~5
KAL) 6~8 G PEREAL, Hidr, HA OMe 78| ME A
C7 MifIALE Y 9 ikl HIV-1 R R T &9 1;
% (F. Cl. Br) BERMELAY 10~13, 14~17,
18~21 My G PEg i, JoHOE Br BURIE PR L
G 1R T 1.8~16.7 fi5, b4 19 Fi 21 4
il HIV-1 (4 ECso ik #] T 0.45 F1 0.97 pumol/L; 4k
A 1 AW H T ISR S, A 22~25 Wik
g3 i, (B ERR U R Br UL S
F4) 410 T 5 R

1 MM AL A Y HIV-1 3 R A

Table | Evaluation of anti-HIV-1 activities of indole Schiff base compounds

&Y ECso/(umol/L)  CCse/(umol/L) SI st/ ECso/(umol/L)  CCsp/(umol/L) SI
1 7.95 145.67 18.3 19 0.45 130.64 290.3
2 8.66 135.86 15.7 20 1.91 127.88 67.0
3 9.32 129.44 13.9 21 0.97 128.93 132.9
4 8.18 > 150.00 >18.3 22 1.78 63.52 35.7
5 10.26 129.65 12.6 23 0.83 49.43 59.6
6 9.27 145.28 15.7 24 1.34 72.48 54.1
7 8.43 133.42 15.8 25 2.27 68.86 30.3
8 8.08 > 150.00 >18.5 26 1.37 129.65 94.6
9 7.76 > 150.00 >19.3 27 0.14 145.28 1037.7
10 1.54 > 150.00 >97.4 28 1.46 131.49 90.1
1 1.87 95.78 51.2 29 1.52 111.77 73.5
12 1.23 134.62 109.4 30 0.19 >150.00 > 789.4
13 3.49 >150.00 >42.9 31 0.06 >150.00 >2500.0
14 4.64 144.37 31.1 32 0.24 140.68 586.2
15 532 138.92 26.1 33 4.89 >150.00 >30.6
16 4.15 130.58 31.5 34 3.67 116.54 31.7
17 6.78 138.74 20.5 DLV 0.06 72.56 1209.3
18 2.83 > 150.00 >53.0 EFV 0.02 6.42 321.0
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BEAb, B I R R AR TE SRR L A
KB, XEEHURIEAENINAY C5 i P2 T HA
PR, filan: C5 PiRBACIIE &Y 19, H ECs
9 0.45 pmol/L, TR T E] C4 i, (k&Y
18, H:ECs = 2.83 pumol/L ), C6 i (k&4 201
ECso=1.91 pmol/L ) 5 C7 fii (fL&% 21 B ECso =
0.97 wmol/L ) J& ¥4 il 3 My 55 T # il HIV-1 364E
XEZE YL, FENSIEER C5 {37 Br JE T — 255K
A, BEfEHE T HIV-1 BTG YE. S, Dbs
Y 19 RS Sk A WX R R TT I R A T
58 KAk aW 19 M RmEAITCHP I (Me, 1
G 26) BURE IF B A G s, i A AR
(OMe, L& 27) BACEMH HIV-1 WG S T
34, H ECso=0.14 pmol/L; HE—KAL G 27 1Y
AR KU (F : {59 28; ClL: LG 29;
Br: L&) 30) EIJFBA B R S iE s SR,
BAbEY 27 AR ca B R c2 i (kg
Yy 31) Ml HIV-1 {63 & T 2 4%, HAPH HIV-1
B35 5 B 259 DLV (ECso = 0.057 pumol/L ) A
X, [z G AR B, sk EEE 5 (SI)
T 2500.0, B B T DLV (SI=1272.9 ) fil EFV
( ECso=0.02 umol/L, SI=321.0 ), TiZ4ksks i 48 At
ERE) C3 i (LB 32) HIBEA B s
P M zs AR R 2,6- W 3 (fb&) 33) 8%
2,6- " HEIE (LAY 34) BU [aREBEA B s 1
IXUSZE LA, R IT C2 o ARG R
TGP E R E

J TG R YR SRR ] T ke 20
J AR TRl HIV-1 S [] 43 52 0 LAl 3 0k, 3 B0t
HIV-11IB {EH#G®R LG 27, 30, 31 kifTdi
FREE) IR ST, AR L 2,

P2 WM RS AL W AN [R) HIV-1 995 25 1 400 1 3%
PEVE ft
Table 2 Evaluation of antiviral activity of indole Schiff
bases on different HIV-1 virus strains

ECs0/(umol/L)
&Y CladeA  CladeB  CladeC  Clade E
(92UG029) (92US657) (92IN101) (93THOS1)
27 0.13 032 0.26 0.54
30 0.47 0.61 0.42 0.22
31 0.04 0.09 0.08 0.03

2 0L, &9 27. 30, 31 XY EER Clade
A (92UG029 ). Clade B ( 92US657 ). Clade C
(92IN101 ) Fil Clade E (93THOS51 ) thEFHH T —
FE BRI . SR R, X g A SR
TR WAl g2 — 2835t HIV-1 #6155

3 4Fig

A SCARIE 25 Wy BE 2 IE B, 085 15 R AR S i 7 1
TEPE AT T DA B T 34 AR SR ATT
A9, FIA FTIR. '"HNMR. "*CNMR Fl HRMS Xf
HEEMHEAT T HAUE o 9125 BT HIV-1 3G PR B
X LI S B R AT A T HIV-1 BB T R
PGP o W AROT TR B, e A L A
FR . WURIERIALE (R, ) RLRJR RS IT A b
ARG IE (R, ) X & M54 B s, JH v g
B L LLCS ik Br FFHUR, T FRBER I AR
HEERE S RAE. Rl 25 31 (ECs =
0.06 pmol/L ) il HIV-1 BG5S BH M 254 b b7 45
E (ECso = 0.06 umol/L ) A4, {HI ST HIHH b &
T B IERIEF T 25 RELI, 250 A 5| W
FIE kAT D RE S A BT HIV-1 0 60E P R 4F
MTAEY), XA JEIF R &R, IREEPT HIV-1 28
HYRMET —EMSEE L,
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