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Abstract: Xanthine oxidase (XO) is a key enzyme in the synthesis of uric acid. Therefore, XO inhibitors
play an important role in the antihyperuricemic therapy. Based on the template structures of febuxostat and
topiroxostat, 18 amide derivatives were designed and synthesized. Among them, six showed apparent inhibitory

activity against XO under the concentration of 10 pmol-L™". Molecular docking revealed the possible interaction

mode of this compound class, which may provide a clue for further molecular design.
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Table 1 Physical data of compounds 3a—3r

Compd.  Yield/% mp/C Compd.  Yield%  mp/TC
3a 46 224-226 3j 56 238-240
3b 60 289-291 3k 51 248-250
3c 59 245-247 31 64 253-255
3d 67 249-251 3m 50 233-235
3e 52 248-250 3n 57 254-256
3f 83 233-235 30 54 234-236
3g 72 217-219 3p 62 246248
3h 67 242-244 3q 50 168—170
3i 78 243-245 3r 75 263-265
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Figure 1 Molecular design of amide derivatives
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Scheme 1 Synthesis of compounds 3 and 4. Reagents and conditions: a: HATU, DIEA, DMF, r.t.; b: NaOH, EtOH, 55 C, then
1 mol-L! aq. HCI; c: CHsl, NaH, r.t.; d: R3Br, K,CO3, KI, DMF, 80 C; e: KMnO4, DMF, H,0, r.t.; f): Hydrobromic acid, DMSO, ethyl
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Figure 2 The interaction modes of 1 and 3a suggested by docking study (Hydrogen bonding interactions are showed with dotted lines).
a: Febuxostat (1); b: Compound 3a; c: Overlap of 1 and compound 3a
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Table 2 Spectral data of compounds 3a—3r
HR-ESI-MS
Compd. 'H NMR (400MHz, DMSO-d) & (ppm) [M+H]" (m/z)
Calcd. (Found)
3a  12.86 (brs, 2H, COOH, CONH), 8.38 (d, J= 2.4 Hz, 1H, ArH), 8.13 (dd, J = 8.4, 2.0 Hz, 1H, ArH), 7.24 (d, /= 8.8 C16HisBrN>04S
Hz, 1H, ArH), 3.95 (d, J = 6.4 Hz, 2H, OCH,CH), 2.57 (s, 3H, CH3), 2.16-2.05 (m, 1H, OCH,CH), 1.03 (d, J=6.8  413.016 5 (413.015 6)
Hz, 6H, CHLC_H;)z)
3b  12.88 (brs, 2H, COOH, CONH), 8.39 (d, J= 2.0 Hz, 1H, ArH), 8.13 (dd, J = 8.8, 2.0 Hz, 1H, ArH), 7.53 (dd, J = 8.8, C1oH;sBrFN,0,S
6.0 Hz, 2H, ArH), 7.35 (d, J = 9.2 Hz, 1H, ArH), 7.25 (t, J = 8.8 Hz, 2H, ArH), 5.29 (s, 2H, OCH,), 2.56 (s, 3H, CH;).  464.991 4 (464.991 0)
3¢ 12.87 (brs, 2H, COOH, CONH), 8.36 (d, J = 2.4 Hz, |H, ArH), 8.11 (dd, J= 8.8, 2.0 Hz, IH, ArH), 7.23 (d, /= 8.8 Hz, C19Hp»BrN, 0,8
1H, ArH), 3.96 (d, J= 6.0 Hz, 2H, OCH.,), 2.56 (s, 3H, CH3), 1.88—1.57 (m, 6H, cyclohexyl-H), 1.33~1.00 (m, 5H, 453.047 8 (453.047 4)
cyclohexyl-H).
3d  12.85 (brs, 2H, COOH, CONH), 8.13-7.76 (m, 2H, ArH), 7.31 (t, J= 8.4 Hz, 1H, ArH), 3.92 (d, /= 6.4 Hz, 2H, C16H1sFN,048
OCH,CH), 2.56 (s, 3H, CH3), 2.12-1.99 (m, 1H, OCH,CH), 0.98 (d, J = 6.8 Hz, 6H, CH(CHS,),). 353.096 6 (353.096 2)
3e  12.84 (brs, 2H, COOH, CONH), 8.36 (s, 1H, ArH), 8.11 (d, J= 8.4 Hz, 1H, ArH), 7.23 (d, J= 8.4 Hz, 1H, ArH), 3.93 C16H,5CIN,048
(d, J = 6.0 Hz, 2H, OCH,CH), 2.55 (s, 3H, CH3), 2.15-1.82 (m, 1H, OCH,CH), 1.01 (d, J= 6.8 Hz, 6H, CH(CH3),).  369.067 0 (369.065 9)
3f 13.02 (brs, 2H, COOH, CONH), 8.67 (s, 1H, ArH), 8.37 (d, /= 8.8 Hz, 1H, ArH), 7.51 (dd, J= 8.8, 3.2 Hz, 1H, ArH), Ci6H1sN306S
4.04 (d, J= 6.4 Hz, 2H, OCH,CH), 2.57 (s, 3H, CH3), 2.11-2.00 (m, 1H, OCH,CH), 0.99 (d, /= 6.4 Hz, 6H, CH(CHs),).  380.091 1 (380.092 0)
3g  13.01 (brs, 2H, COOH, CONH), 8.63 (d, J= 2.4 Hz, 1H, ArH), 8.35 (dd, J = 8.8, 2.0 Hz, 1H, ArH), 7.56 (d, J=9.2 C1sHisN306S
Hz, 1H, ArH), 5.01-4.95 (m, 1H, OCH(CHs),), 2.57 (s, 3H, CH3), 1.33 (d, J = 6.0 Hz, 6H, OCH(CH3),). 366.075 4 (366.074 7)
3h 12.99 (brs, 2H, COOH, CONH), 8.62 (d, /= 2.4 Hz, 1H, ArH), 8.33 (dd, J=8.8, 2.0 Hz, 1H, ArH), 7.54 (d, J=9.2 Ci6H1sN306S
Hz, 1H, ArH), 4.82-4.72 (m, 1H, OCH(CH3)CH,CHj3), 2.55 (s, 3H, CH3), 1.71-1.60 (m, 2H, OCH(CH3)CH,CHj), 380.091 1 (380.091 8)
1.28 (d, J = 6.0 Hz, 3H, OCH(CH;)CH,CH3), 0.91 (t, J = 7.2 Hz, 3H, OCH(CH3)CH,CHj).
3i  13.01 (brs, 2H, COOH, CONH), 8.69 (s, IH, ArH), 8.39 (d, J= 6.8 Hz, 1H, ArH), 7.63 (d, J="7.2 Hz, 1H, ArH), 7.48 (d, C19H16N306S
J=6.0 Hz, 2H, ArH), 7.43 (t, J = 5.6 Hz, 2H, ArH), 7.37 (d, J= 5.2 Hz, 1H, ArH), 5.43 (s, 2H, OCH,), 2.57 (s, 3H, CH;). 414.075 4 (414.074 5)
3j  12.84 (brs, 2H, COOH, CONH), 8.01 (d, J = 8.4 Hz, 2H, ArH), 7.40 (d, J = 8.4 Hz, 2H, ArH), 2.96 (d, J= 6.8 Hz, 2H, C16H19N>05S,
OCH,CH), 2.56 (s, 3H, CH3), 1.91-1.76 (m, 1H, OCH,CH), 1.00 (d, J = 6.4 Hz, 6H, CH(CH3),). 351.083 2 (351.082 9)
3k 12.79 (s, IH, COOH), 12.45 (s, IH, CONH), 7.99 (d, J= 9.0 Hz, 2H, ArH), 6.74 (d, J = 9.0 Hz, 2H, ArH), 3.01 (s, 6H, C14H16N;058
N(CHa),), 2.55 (s, 3H, CHs). 306.090 7 (306.089 3)
31 12.85(s, 1H, COOH), 12.54 (s, IH, CONH), 8.01 (d, J= 9.0 Hz, 2H, ArH), 7.00 (d, J = 9.0 Hz, 2H, ArH), 3.76-3.67 C16HisN3048
(m, 4H, morpholino-H), 3.32-3.22 (m, 4H, morpholino-H), 2.55 (s, 3H, CH3). 348.101 3 (348.099 6)
3m  12.83 (brs, 2H, COOH, CONH), 8.32 (d, /= 2.0 Hz, IH, ArH), 8.05 (dd, J = 8.8, 2.0 Hz, IH, ArH), 7.20 (d, /= 8.8 C14H1sBIN;058
Hz, 1H, ArH), 2.83 (s, 6H, N(CHa),), 2.55 (s, 3H, CHs). 384.001 2 (384.001 2)
3n  12.90 (brs, 2H, COOH, CONH), 8.35 (d, J= 2.0 Hz, 1H, ArH), 8.10 (dd, J = 8.4, 2.0 Hz, 1H, ArH), 7.24 (d, J=8.8 C16H17BIN; 048
Hz, 1H, ArH), 3.83-3.57 (m, 4H, morpholino-H), 3.12-2.87 (m, 4H, morpholino-H), 2.56 (s, 3H, CH3). 426.011 8 (426.011 3)
30 12.88 (s, IH, COOH), 8.06 (d, /=2.0 Hz, 1H, ArH), 7.91 (dd, J= 8.8, 2.0 Hz, 1H, ArH), 7.20 (d, J = 8.8 Hz, 1H, C17HyBrN, 0,8
ArH), 3.93 (d, J= 6.4 Hz, 2H, OCH,CH), 3.32 (s, 3H, NCH3), 2.52 (s, 3H, CH3), 2.14-2.01 (m, 1H, OCH,CH), 1.03  427.032 2 (427.033 0)
(d, J= 6.8 Hz, 6H, CH(CH;),).
3p 13.00 (brs, 2H, COOH, CONH), 9.09 (d, J=2.0 Hz, 1H, ArH), 8.30 (dd, /=8.4, 2.4 Hz, 1H, ArH), 7.42 (d, /=8.4 Ci2H12N3058
Hz, 1H, ArH), 2.56 (s, 3H, CHs), 2.54 (s, 3H, CH). 278.059 4 (278.058 0)
3q  13.09 (brs, 2H, COOH, CONH), 8.64 (d, J= 5.2 Hz, 1H, ArH), 7.86 (s, 1H, ArH), 7.76 (d, J= 5.2 Hz, 1H, ArH), 2.57 C1.H1oN;058
(s, 3H, CHs), 2.55 (s, 3H, CH3). 278.059 4 (278.058 2)
3r 13.19 (brs, 2H, COOH, CONH), 8.62 (d, J=4.8 Hz, 1H, ArH), 8.09 (s, 1H, ArH), 7.96 (dd, J=4.8, 1.2 Hz, 1H, ArH), C11HoCIN303S
2.56 (s, 3H, CH3). 298.004 8 (298.003 8)
Table 3 Inhibitory activity of selected compounds against XO. WEMEEA A B 2 Al 46 N BE 58 J5, 3a A BEMEFR R
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TR T 1, ZABRIEAE A GIE S S ChME- 2R
2630 1 1) BRI ORIA 8a, IK: 95.2%. ' H NMR
(400 MHz, CDCl;): 6 9.83 (s, 1H, CHO), 8.07 (d, J =
1.8 Hz, 1H, ArH), 7.79 (dd, 1H, J = 8.4, 1.8 Hz, 1H,
ArH), 6.97 (d, 1H, J = 8.4 Hz, 1H, ArH), 3.88 (d, J = 6.4
Hz, 2H, OCH,CH), 2.16~2.05 (m, 1H, OCH,CH), 1.09
(d, J = 6.6 Hz, 6H, CH(CH3),); HR-MS (ESI) m/z: Calcd.
for C;;H,4BrO, [M+H]" 257.017 2, Found 257.016 5.

KR IEA T 8b~8j.
1.2 3-R4-FTEFRABAGIEZ da) ¥ 8a(90g,
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N B 2R CERREEL, KA 1 mol-L™" HCI 75
pH & 4~5, K& A QEANTH, 512
O E A 4a, YE: 86.3%. mp: 178~180°C; 'H NMR
(400 MHz, DMSO-dq):  7.96 (s, 1H, ArH), 7.74 (d, J =

8.2 Hz, 1H, ArH), 6.92 (d, J = 8.2 Hz, 1H, ArH), 3.79
(d, J = 6.4 Hz, 2H, OCH,CH), 2.13~1.94 (m, 1H,
OCH,CH), 0.99 (d, J = 6.8 Hz, 6H, CH(CH3),); HR-MS
(ESI) m/z: Caled. for C,H;,BrO; [M+H]" 273.012 1,
Found 273.011 1.

KHBLUITVEER T 4b~4j.
1.3 3-R4-“HEEFXRENGE dm) & 4k
(666.0 mg, 4 mmol) ##T 10 mL 4R ZEH, A
R (971.0 mg, 5.8 mmol) . DMSO (937.0 mg, 12 mmol),
60 C T In#diHE 24 he PN TERIG, ZRIER, &
R CERZEHL, ANUHE KRR T8, AR R4
B Jo pE itk 7 2 (-2 B8 100 1) HEAG
4K 4m, TZ: 51%. mp: 172~174 “C; '"HNMR (400
MHz, CDCLy): 6 8.28 (d, J= 1.2 Hz, 1H, ArH), 7.97 (dd,
J = 8.6, 1.2 Hz, 1H, ArH), 7.08 (d, J = 8.6 Hz, 1H,
ArH), 2.94 (s, 6H, N(CH3),); HR-MS (ESI) m/z: Calcd.
for CoH,;BrNO, [M+H]"243.996 8, Found 243.996 0.

KHEUTTVEE KT 4n.
14 2-3-R-4-7T EXPEHEE)4-PEEM-5-15
R ZHEsr9%I%& (6a) # 4a (1.1 g, 4 mmol). HATU
(1.6 g, 4.2 mmol). DIEA (780 mg, 6 mmol) ¥T 15 mL
DMF 1, =i H P 30 min, SR I 2-%(F-4-
L EME -5 R 82 2. (745.0 mg, 4 mmol), =I5 M
12 h. RMEHGE, Z&B K5 DMF, LR CFREEHL,
AL B 1 mol- L™ HCI. 10% NaHCO;. HF1#r
KBGO E (B LR 4B 10 1), 13
A 6a, W : 53.4%. mp: 200~202 °C; '"HNMR
(400 MHz, DMSO-d;): 6 12.92 (brs, 1H, CONH), 8.38
(d, J=2.0 Hz, 1H, ArH), 8.13 (d, J = 8.8 Hz, 1H, ArH),
7.25 (d, J = 8.8 Hz, 1H, ArH), 4.26 (q, J = 7.2 Hz, 2H,
OCH,CH3), 3.95 (d, J = 6.4 Hz, 2H, OCH,CH), 2.59 (s,
3H, CH3), 2.14~2.02 (m, 1H, OCH,CH), 1.30 (t, J=7.2
Hz, 3H, OCH,CHj3), 1.02 (d, J = 6.8 Hz, 6H, CH(CH,),);
HR-MS (ESI) m/z: Caled. for C;gH,,BrN,0,S [M+H]"
441.047 8, Found 441.048 2.

KRR AT 6b~6n. 6p~6r.

6b: '"HNMR (400 MHz, CDCl5): J 8.16 (s, 1H,
ArH), 7.86 (d, J = 8.8 Hz, 1H, ArH), 7.45 (dd, J = 7.6,
5.6 Hz, 2H, ArH), 7.11 (t, J = 8.4 Hz, 2H, ArH), 7.02 (d,
J = 8.8 Hz, 1H, ArH), 5.20 (s, 2H, CH,), 4.34 (q, J =
7.0 Hz, 2H, OCH,CHj3), 2.59 (s, 3H, CH3), 1.38 (t, J =
7.0 Hz, 3H, OCH,CH,); mp: 235~237 °C; HR-MS (ESI)
m/z: Caled. for C,;HoBrFN,0,S [M+H]" 493.022 7,
Found 493.021 5.

6c: '"H NMR (400 MHz, DMSO-d;): ¢ 12.91 (s,
1H, CONH), 8.36 (s, 1H, ArH), 8.11 (d, J = 8.6 Hz, 1H,
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ArH), 7.23 (d, J = 8.6 Hz, 1H, ArH), 4.24 (q, J= 7.0 Hz,
2H, OCH,CH3;), 3.96 (d, J = 6.0 Hz, 2H, CH,), 2.57 (s,
3H, CH3;), 1.87~1.59 (m, 6H, cyclohexyl-H), 1.28 (t, J =
7.0 Hz, 3H, OCH,CHj;), 1.25~0.98 (m, 5H, cyclohexyl-
H); mp: 191~193 'C; HR-MS (ESI) m/z: Calcd. for
C,H,,BrN,0,S [M+H] " 481.079 1, Found 481.077 5.

6d: '"HNMR (400 MHz, DMSO-dg): 6 12.90 (s,
1H, CONH), 8.04~7.91 (m, 2H, ArH), 7.31 (t, J=8.4
Hz, 1H, ArH), 4.24 (q, J = 7.0 Hz, 2H, OCH,CH,),
3.92 (d, J = 6.8 Hz, 2H, OCH,CH), 2.58 (s, 3H, CH3),
2.05~2.02 (m, 1H, OCH,CH), 1.28 (t, J = 7.0 Hz, 3H,
OCH,CHs;), 0.98 (d, J = 6.8 Hz, 6H, CH(CH,),); mp:
179~181 C; HR-MS (ESI) m/z: Calcd. for C;sH»,FN,0,S
[M+H]"381.1279, Found 381.127 0.

6e: 'HNMR (400 MHz, DMSO-d;): 6 12.89 (s,
1H, CONH), 8.21 (s, 1H, ArH), 8.08 (d, /= 8.4 Hz, 1H,
ArH), 7.28 (d, J = 8.4 Hz, 1H, ArH), 4.24 (q, J=7.0
Hz, 2H, OCH,CHs;), 3.93 (d, J = 6.0 Hz, 2H, OCH,CH),
2.57 (s, 3H, CH;), 2.10~2.03 (m, 1H, OCH,CH), 1.28
(t, J=7.0 Hz, 3H, OCH,CHj;), 0.99 (d, J = 6.4 Hz, 6H,
CH(CHa;),); mp: 193~195C; HR-MS (ESI) m/z: Calcd.
for C,sH,,CIN,0,S [M+H]"397.098 3, Found 397.096 9.

6f: '"HNMR (500 MHz, DMSO-dg): 6 13.16 (s,
1H, CONH), 8.69 (d, J = 1.5 Hz, 1H, ArH), 8.38 (dd,
J =29.0, 2.0 Hz, 1H, ArH), 7.53 (d, J = 9.0 Hz, 1H,
ArH), 4.27 (q, J = 7.0 Hz, 2H, OCH,CHj3), 4.06 (d, J =
6.0 Hz, 2H, OCH,CH), 2.60 (s, 3H, CHj3), 2.14~2.00
(m, 1H, OCH,CH), 1.30 (t, J = 7.0 Hz, 3H, OCH,CH,),
1.00 (d, J = 6.5 Hz, 6H, CH(CH;),); mp: 201~203 C;
HR-MS (ESI) m/z: Caled. for C sH»,N;0S [M+H]"
408.122 4, Found 408.121 5,

6g: 'HNMR (500 MHz, DMSO): ¢ 12.98 (s, 1H,
CONH), 8.62 (s, 1H, ArH), 8.35 (dd, J = 9.0, 1.0 Hz,
1H, ArH), 7.55 (d, J = 9.0 Hz, 1H, ArH), 4.97 (dt, J =
12.0, 6.0 Hz, 1H, CH(CHs;),), 4.25 (q, J = 7.0 Hz, 2H,
OCH,CHs), 2.58 (s, 3H, CH3), 1.34 (d, J = 6.0 Hz, 6H,
CH(CH;),), 1.30 (t, J = 7.0 Hz, 3H, OCH,CH;); mp:
183~185 C; HR-MS (ESI) m/z: Calcd. for C;7H,oN3;046S
[M+H]"394.106 7, Found 394.106 4.

6j: '"HNMR (400 MHz, DMSO-dy): d 12.92 (s,
1H, CONH), 8.01 (d, J = 8.4 Hz, 2H, ArH), 7.41 (d, J =
8.4 Hz, 2H, ArH), 4.24 (q, J = 7.0 Hz, 2H, OCH,CH3),
2.95 (d, J = 6.8 Hz, 2H, SCH;), 2.58 (s, 3H, CHj),
1.89~1.77 (m, 1H, SCH,CH), 1.28 (t, J = 7.0 Hz, 3H,
OCH,CH;), 1.00 (d, J = 6.8 Hz, 6H, CH(CH;),); mp:
178~180 C; HR-MS (ESI) m/z: Calcd. for C;sH;N,0;S,
[M+H]"379.114 5, Found 379.113 3.

6k: '"H NMR (400 MHz, DMSO-d;): 6 12.52 (s,
1H, CONH), 7.99 (d, J= 8.4 Hz, 2H, ArH), 6.74 (d, J =
8.4 Hz, 2H, ArH), 4.23 (q, J = 7.0 Hz, 2H, OCH,CH3,),
3.00 (s, 6H, N(CH3),), 2.56 (s, 3H, CHj3), 1.28 (t,
J =17.0 Hz, 3H, OCH,CH;); mp: 241~243 C; HR-MS
(ESI) m/z: Calcd. for C;¢HyN305S [M+H] 334.1220,
Found 334.1209.

6: '"HNMR (400 MHz, DMSO-dq): 6 12.64 (s, 1H,
CONH), 8.01 (d, J= 8.4 Hz, 2H, ArH), 7.00 (d, /=8.4
Hz, 2H, ArH), 4.23 (q, J = 7.0 Hz, 2H, OCH,CHs),
3.72~3.70 (m, 4H, morpholino-H), 3.29 ~3.27 (m, 4H,
morpholino-H), 2.57 (s, 3H, CH3), 1.28 (t, /= 7.0 Hz, 3H,
OCH,CHs;); mp: 202~204 °C; HR-MS (ESI) m/z: Calcd.
for C,sH,,N30,S [M+H]"376.132 6, Found 376.131 4.

6m: '"H NMR (400 MHz, DMSO-dq): ¢ 12.90 (s,
1H, CONH), 8.32 (s, 1H, ArH), 8.05 (d, /= 8.6 Hz, 1H,
ArH), 7.20 (d, J= 8.6 Hz, 1H, ArH), 4.24 (q, /= 7.0 Hz,
2H, OCH,CHs;), 2.83 (s, 6H, N(CHjs),), 2.57 (s, 3H,
CHs;), 1.28 (t, J = 7.0 Hz, 3H, OCH,CH3;); mp: 225~
227 °C; HR-MS (ESI) m/z: Caled. for CisH;oBrN;O3S
[M+H]"412.032 5, Found 412.031 4.

6n: '"H NMR (400 MHz, DMSO-d;): § 12.94 (m,
1H, CONH), 8.35 (s, 1H, ArH), 8.09 (d, /= 8.4 Hz, 1H,
ArH), 7.24 (d, J = 8.4 Hz, 1H, ArH), 4.23 (q, J = 7.0
Hz, 2H, OCH,CHj;), 3.78~3.71 (m, 4H, morpholino-
H), 3.08~3.02 (m, 4H, morpholino-H), 2.56 (s, 3H,
CH;), 1.28 (t, J = 7.0 Hz, 3H, OCH,CHj3;); mp: 220~
222 °C; HR-MS (ESI) m/z: Calcd. for CigH, BrN;O4S
[M+H]" 454.043 1, Found 454.042 4.

6p: '"H NMR (400 MHz, DMSO-d;): ¢ 13.11 (s,
1H, CONH), 9.09 (s, 1H, ArH), 8.29 (dd, J = 8.0,
2.0 Hz, 1H, ArH), 7.42 (d, J = 8.0 Hz, 1H, ArH), 4.25
(q, J = 6.8 Hz, 2H, OCH,CHs;), 2.58 (s, 3H, CH,),
2.54 (s, 3H, CH3), 1.28 (t, J = 6.8 Hz, 3H, OCH,CH,);
mp: 210 ~212 C; HR-MS (ESI) m/z: Calcd. for
C,4H¢N;05S [M+H]"306.090 7, Found306.089 6.

6q: 'H NMR (400 MHz, DMSO-dq): ¢ 10.30 (s,
1H, CONH), 8.85 (d, J=5.6 Hz, 1H, ArH), 8.24 (s, 1H,
ArH), 8.15 (d, J=5.2 Hz, 1H, ArH), 4.26 (q, /= 7.2 Hz,
2H, OCH,CH3,), 2.74 (s, 3H, CH3), 2.58 (s, 3H, CH3;),
1.28 (t, J = 7.2 Hz, 3H, OCH,CH;); mp: 190~192C;
HR-MS (ESI) m/z: Caled. for C4HsN;05S [M+H]"
306.090 7, Found 306.089 8.

6r: 'HNMR (400 MHz, DMSO-d,): § 13.34 (s, 1H,
CONH), 8.62 (d, J = 4.8 Hz, 1H, ArH), 8.09 (s, 1H,
ArH), 7.95 (d, /= 5.2 Hz, 1H, ArH), 4.25 (q, J= 7.0 Hz,
2H, OCH,CHs), 2.58 (s, 3H, CH3), 1.28 (t, J="7.0 Hz, 3H,
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OCH,CHs;); mp: 220~222 C; HR-MS (ESI) m/z: Calcd.

for C3H3CIN;O5S [M+H] " 326.036 1, Found 326.034 7.
1.5 2-G3-R-4-FTE-N-BEFXHEBSE)4-FEE
M-5-35E8 ZERRIEHIZE (60) ¥ 6a (100.0 mg, 0.2
mmol) ¥ T DMF #, MMAZALH (28.0 mg, 0.7 mmol),
ZFi A FE 10 min JFIIABEHLE (0.05 mL, 0.7 mmol),
FIBEHE 3 he BB RMNIG, LR OERAER, KIKH
TR S B YL TR R B TR AN VA T T AN £ 2Rk,
ToKTRER N T 1. Z8BRIET], AR OB, AAE
T 4R OB E R AT, 98, D& LR TR, 53
B @ E K 60, WHE: 30%. mp: 208~210C; 'THNMR
(400 MHz, DMSO-d,): 6 8.34 (s, 1H, ArH), 8.16 (dd,
J=8.4,12Hz, 1H, ArH), 7.17 (d, J = 8.4 Hz, 1H, ArH),
4.26 (q, J = 6.8 Hz, 2H, OCH,CHj3), 3.91 (d, J = 6.4 Hz,
2H, OCH,CH), 3.80 (s, 3H, NCH3), 2.67 (s, 3H, CH3),
2.15~2.02 (m, 1H, OCH,CH), 1.28 (t, J = 6.8 Hz, 3H,
OCH,CH3), 1.01 (d, J = 6.8 Hz, 6H, OCH,CH(CH,),);
HR-MS (ESI) m/z: Caled. for C,oH,,BrN,0,S [M+H]"
455.063 5, Found 455.062 5.
1.6 2-(3-iR-4-F T E X P R E)-4-FF EER-5-F
FEHO%I (3a) K 6a (50.0 mg, 0.1 mmol) VAT 6 mL
L KIRE T (EtOH-H,0 2 : 1) A, i\ NaOH
(80.0 mg, 2 mmol) , 55 ‘C N XM 2 ho TLC Sl 2 B 56
BJa, ARl KR, HO0E S P RAER, 7
B KA, F 1 mol-L™ HC1LHTY pH £ 4 A4, AKX
O E AT, I E RS B O AR E A 3a.

FRBBITVESR T 3b~3r. L&Y 3a~3r (1)
PR A ot A e R WA 1R 2.
2 SFEIELE

TR R Accelrys 72 #] ] Discovery Studio
2016 FEF7, Frdi i 0 A A 25 K ¥ PDB 458
IN5X . # F Small Molecules # 3t T ] Diverse
Conformation enumeration 7= #J %, Conformation
Method W &N “BEST” , HALSHCRH A HE; F
FH Receptor-Ligand Interactions #3 [ Dock ligands
(Libdock) F2 5 #E4T 4> T *14%, Input Receptor: INSX,
HAhSHCR A E . XA PYMOL 1.5.0.3 #A4ER.
3 XO FRIMIDEGIE M LI

FESL 7T DMSO 1, Bl & 10 mmol L' fif %%
M. f£37°C. pH 7.4 T, KH 96 FLAINIE &5
X XOD-MEAL HEIES (XAN) K ARAE IS0 . SN
KA 10 pmol-L™' LAY (ZKRIE). 3 UL
XOD (X HELA N, BL0.01% DMSO 1), K 2% i
(3.5 mmol-L™" KH,PO,. 15.2 mmol-L™" K,HPO,. 0.25

mmol-L™" EDTA /% 50 umol-L'XAN, pH 7.4). % FH 4>
JEIGEETHR I 293 nm AR AR ER I, e
XOD-MEAL I HEIE S (XAN) KAEVER, K4 OD 14
TR A
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