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Synthesis of 4-alkyloxycarbonyl-benzoxazolone compounds and their anti-inflammatory
activities in vitro
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Abstract: Objective To design and synthesize 4-alkyloxycarbonyl-benzoxazolone compounds, and to study their anti-inflammatory
activity in vitro. Methods 3-Hydroxy-2-amino benzoic acid was used as the starting material to gain a series of target compounds
through esterification, cyclization, and substitution reaction, and their structures were confirmed. Subsequently, all of the synthesized
compounds were incubated with lipopolysaccharide (LPS) induced rat macrophage RAW264.7 cell, then the expression of NO, IL-18,
and IL-6 were determined by Griess and ELISA assays kits to evaluate the anti-inflammatory activity in vitro. Results Ten
benzoxazolone compounds were synthesized, and the structures were characterized by ESI-MS, 'H-NMR, and "C-NMR. The
anti-inflammatory activity assays showed that compound 3d had good inhibitory activity against IL-1f and IL-6 with inhibition rate of
63.96% and 60.99%, and it was near to that of the control drug celecoxib. Conclusion 4-Alkyloxycarbonyl-benzoxazolone
compounds exhibit anti-inflammatory activity by inhibiting the expression of NO, IL-6 and IL-1p.
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JAERNUANS T A0 AT TR i — R B PSR R B B 2 W AR, I skix 3 R
SR, TEHEEOL AR TR AN, R IR AE RAER
AL SN T BELS 51 A5 3AE R 0 » A PR SR IF VR S A0 A S SR A A
OB RIS, SEETUREET BER PR, e %S R IR L)
W, EIAERAEMFEN, IL-18. IL-6. NO %41 fbRBEE MMM, Bk, %R uami

¥ BEA: 2017-05-25

HEEWB: MK ARRIEAEEG R IIIH (81602976); LLITH4 4 RHEHFFT A4 (201601D021159); LU VG 44 [7] [ 81 4% A 53 R B HF 8 B 55 H (2014-
FN 2D I EE R R AH H (2014132, 2015150); (i PGEERFRZE 4 504 (03201319)

EERIN: 2 (1991—), B, IR, Wi-Lfd, BEMNFM G RIS . E-mail: 793027903@qq.com

«EEEE WL (1965—), B, WimmRIA, W, #dR, WA, RENER TIPS & B, E-mail: sxlqs@163.com



1398 - UREE N Y. 3

Drugs & Clinic

FEnH HSH  2017FESA

E SRV E/ I /1N IR ¥ & 7 0L R TR G
6-F A TFEMEN] (GUMEVb5R) Dt B AR
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Fig. 1 Synthetic route of target compounds

1 5
N-1001V-WA Jigh& 7 KA g 2 AR IR
Aw]D); RCT BUH ) fiideds (IKA Works); Bruker
Advance 11 600 MHz #% i 39713 ; Bruker Advance 111
HD 400 MHz #3413 JA-2003 B4 R°F (I
W P AEE 2 7]D; Bruker Daltonics Apex IV 70e f#
SEI A B[R] JL 4R % A% s Variskan Flash 420
K Z DREMEAA Y (Thermo Scientific Co. Ltd.) .
3-FRRE-2-F R HITR ORI TR S 41
4-FIERR CH RBEDREA R A\ 11T 5
(A 5% BB ZERE AR EE O il 25
BRAFD; Sy og i (Rilg R B2 R A FD;
HEZ RS GF254 F1200~300 HFEOIRER (55 S
A TARAFD; ARAEIGA-IIE, DMEM Sk
Bigt, RAW264.7 4l (Boster Co. Ltd.); NO £l
&, IL-1B Al &, TL-6 £l & (Beyotime Co. Ltd.);
BEW (N7 | DS R RS PRt o5 | P T
2 AEEER
2.1 ENES
2,11 2-5E-3-FRIERHIREER MG (1a~1e)

PIE R BRI 3-8 5E-2- 2 R R (50 mg) & T
25 mL BB NI, IIA 10 mL Josk B, B
RETFMA 1 mL KB, EESWRY N i El
W3 hJE, VKA T B AR IR Z UM K B R
HORI R SR R PR IR, AR AR 99 B S I R
CFEFE 3 Ik, 30 mL/IKR, WARISAEN KB IRVE 3
K, 10 mLAR. GFBEIE CHR)Z, oK RN 115
i, Tl RAUET SR O, A 1a, H
FERNT BN URPIA R 1a B75E G AL
54 1b~1e.

2.1.2  4-FFAE L A2 (22) AR 17
NI A9 1a (167 mg, 1 mmol), *{
(=& HIHREE (BTC, 360 mg, 1.2 mmol) Al 15
mL PYSMRN, T2 RY T 50 'CY 5~7 he X
I 48 VRS I s 28 R B BT, Al Tk - BETR £
(501 M, AEERE 215 i Al & 2a (118 mg),
4 61.5% 0 ESI-MS m/z: 192.33 [M—H] . '"H-NMR
(400 MHz, CDCly) 6: 9.13 (s, 1H, NH), 7.73
(d, J=82Hz, 1H, Ar-5-H), 7.37 (d, J=8.0 Hz,
1H, Ar-7-H), 7.16 (t, J=8.1Hz, 1H, Ar-6-H),
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4.00 (s, 3H, CHy). “C-NMR (100 MHz, CDCl;)
5: 165.63, 153.90, 144.23, 132.04, 124.56, 121.99,
114.24, 112.56, 52.67.

2.1.3 4-ZE BRI M2 2b) G 5
WAL G 2a A BT, US4 1b (181 mg, 1
mmoD) 55X (=H AL BIERNE (360 mg, 1.2 mmol)
AT RN, FEEAIE 5 545 3 At 44 2b (136 mg),

W% 65.7% ESI-MS m/z: 208.15 [M+H]" . '"H-NMR
(600 MHz, CDCly) d: 9.30 (s, 1H, NH), 7.73
(d, J=82Hz, 1H, Ar-5-H), 7.35 (d, J=7.9 Hz,
1H, Ar-7-H), 7.15 (t, J=8.1Hz, 1H, Ar-6-H),
4.47 (q, J=7.1Hz, 2H, CH,), 1.43 (t, J=7.1 Hz,
3H, CH3). “C-NMR (150 MHz, CDCl3) &: 165.11,
154.00, 144.14, 13135, 124.44, 121.77, 113.97,
112.85, 61.73, 14.34,

2.1.4 AN FBEERIHEM -l QOMA K &
WAL 2a 105 18075, MGEY) 1e (195 mg, 1
mmol) 5 XS HEL)KIENE (360 mg, 1.2 mmol)
AT RN, AR TS5 B4 1 L E 44 2¢ (106 mg),

% 47.9% . ESI-MS m/z: 222.07 [M+H] . '"H-NMR
(400 MHz, CDCLy) d: 9.02 (s, 1H, NH), 7.73
(d, J=82Hz, 1H, Ar-5-H), 7.36 (d, J=8.0 Hz,
1H, Ar-7-H), 7.15 (t, J=8.0Hz, 1H, Ar-6-H),
436 (t, J=6.7Hz, 2H, O-CH,), 1.89~1.77 (m,
2H, CH,), 1.04 (t, J=7.4 Hz, 3H, CH;). "C-NMR
(100 MHz, CDCly) 6: 165.32, 154.64, 144.23,

131.47, 124.44, 12191, 114.10, 112.86, 67.31,

22.16, 10.54.

215 4 JEREPBHEAOER - 2d) 5Kk S
WAL G 2a A BT, UALEH) 1d (209 mg, 1
mmoD) 5 X(=H AL BIERNE (360 mg, 1.2 mmol)
HEAT RO, FE RS 2 219 Lt 4 2d (126 mg),

W% 53.6%. ESI-MS m/z: 235.98 [M+H] " . '"H-NMR
(400 MHz, CDCly) §: 8.83 (s, 1H, NH), 7.72
(d, J=8.1Hz, 1H, Ar-5-H), 7.36 (d, J=7.9 Hz,
1H, Ar-7-H), 7.15 (t, J=8.1Hz, 1H, Ar-6-H),
439 (t, J=6.7Hz, 2H, OCH,), 1.84~1.72 (m,
2H, CH,), 1.48 (dq, J=14.8. 7.4 Hz, 2H, CH,),
1.00 (t, J=7.4 Hz, 3H, CH3). "C-NMR (100 MHz,
CDCl3) 6: 165.21, 153.88, 144.14, 131.40, 124.34,
121.75, 113.95, 112.80, 65.53, 30.67, 19.18, 13.69.
2.1.6 4-FANAHF BRI NEM2-H] (20 AR S
WAL 2a (05 180775, MGG 1e (195 mg, 1

mmol) 5XU(=5 HIE)IKIENE (360 mg, 1.2 mmol)
AT IR, FEEIE S 8453 E A A 2e (127 mg),
W% 57.5%. ESI-MS m/z: 222.0 [M+H]". '"H-NMR
(600 MHz, CDCly) d: 9.28 (s, 1H, NH), 7.72
(d, J=8.1 Hz, 1H, Ar-5-H), 7.34 (d, J=17.9 Hz,
1H, Ar-7-H), 7.14 (t, J=8.1 Hz, 1H, Ar-6-H),
5.40~532 (m, 1H, CH), 141 (d, J=6.3 Hz,
6H, CH3). “C-NMR (100 MHz, CDCl3) J: 164.66,
153.98, 144.11, 131.33, 124.39, 121.67, 113.82,
113.21, 69.51, 21.90.

217 3-(4"-HII) R BE-4- T A H I 8 R mae-2 -]
(3a) &R MRNIEFR DTN EY) 2¢ (55
mg, 0.25 mmol). X} HIZEI N (93 mg, 0.5 mmol)
K,CO; (52mg, 0.375mmol) Al 10 mL JE/K A,
65 ‘CJx . 4~5h, TLC M Wi ERE, J W 45 i
JEIT 2Bk KoCOs, Yol 2RI 2507, Ak - it
MG CME (10 : 1) Pet, Atk 2sfs a ik 3a
(58 mg), W* 70.5%. ESI-MS m/z: 326.17 [M+
H]". 'H-NMR (600 MHz, CDCly) 6: 7.49 (d, J=
8.1 Hz, 1H, Ar-5-H), 7.35 (d, J=7.9 Hz, 1H,
Ar-7-H), 7.10 (t, J=8.0 Hz, 1H, Ar-6-H), 7.04
(q, J=82Hz, 4H, ArH), 542 (s, 2H, N-CH,),
4.14 (t, J=6.7 Hz, 2H, OCH,), 2.27 (s, 3H,
Ar-CH3), 1.67 (dt, J=14.2. 7.1 Hz, 2H, CH,),
0.94 (t, J=7.4 Hz, 3H, CH3). "C-NMR (150 MHz,
CDCly) d: 165.46, 155.73, 143.86, 137.75, 133.00,
130.07, 129.66, 127.54, 125.74, 122.10, 116.98,
113.54, 67.68, 47.78, 2224, 21.43, 10.79.
2.1.8  3-(4"-HIIL) W HE-4- S A A IR S 2R S I -2
il (3b) M ZRUAEY 3a ETTE, B
WAEY) 2e (55mg, 0.25 mmol) 55X FFLRTE (93
mg, 0.5 mmol) HEAT MY, FE(ailsr g945 A 1o i {4
3b (39 mg), WK 47.8%. ESI-MS m/z: 326.11 [M+
H]'. 'H-NMR (600 MHz, CDCly) 6: 7.47 (d, J=
8.1 Hz, 1H, Ar-5-H), 7.35 (d, J=7.9 Hz, 1H,
Ar-7-H), 7.10 (t, J=8.0 Hz, 1H, Ar-6-H), 7.07~
7.01 (m, 4H, ArH), 5.44 (s, 2H, N-CH,), 5.15~
5.07 (m, 1H, CH), 2.27 (s, 3H, Ar-CH;), 1.24
(d, J=63Hz, 6H, CHy). "C-NMR (150 MHz,
CDCly) d: 16491, 155.76, 143.85, 137.73, 133.13,
130.09, 129.71, 127.54, 125.80, 122.08, 117.39,
113.48, 69.76, 47.79, 22.08, 21.45.

2.1.9  3-(4-HIIL) R4 T 4 H EESE AR R me-2 -1
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3o MHEK LAY 3a EBTTE, DS
¥ 2d (59 mg, 0.25 mmol) S5XH IR (93 mg,
0.5 mmol) BEAT S W, F i 43 2543 1164 8] 14 3¢ (42
mg), Y%K 49.3%. ESI-MS m/z: 340.11 [M+H] .

'H-NMR (600 MHz, CDCl3) d: 7.48 (d, J=8.1 Hz,
1H, Ar-5-H), 7.35 (d, J=79Hz, 1H, Ar-7-H),
7.10 (t, J=8.0Hz, 1H, Ar-6-H), 7.04 (q, J=8.1
Hz, 4H, ArH), 5.42 (s, 2H, N-CH,), 4.18 (t,
J=6.7Hz, 2H, O-CH,), 2.27 (s, 3H, Ar-CHs),
1.65~1.58 (m, 2H, CH,), 1.41~1.32 (m, 2H,

CHy), 094 (t, J=7.4 Hz, 3H, CH3). “C-NMR
(150 MHz, CDCly) d: 165.03, 155.31, 143.43,

137.31, 132.58, 129.64, 129.25, 127.09, 125.32,
121.69, 116.56, 113.12, 65.55, 47.36, 30.46, 21.02,
19.13, 13.66.

2.1.10  3- T E-4- S A RS 2R R -2- ] (3dD
WE SR 3a GO, DALEY) 2e
(55mg, 0.25 mmol) 5 1-¥R T %t (69 mg, 0.5 mmol)
HEAT RN, A% 245 B i 44 3d (43 mg), 1K
% 62.4%. ESI-MS m/z: 278.09 [M+H] . 'H-NMR
(600 MHz, CDCly) 6: 7.59 (d, J=8.1 Hz, 1H,

Ar-5-H), 7.33 (d, J=79Hz, 1H, Ar-7-H), 7.12
(t, J=8.0Hz, 1H, Ar-6-H), 5.26 (dt, J=12.5.
6.3 Hz, 1H, CH), 4.22 (t, J=7.5 Hz, 2H, N-CH,),
1.57 (d, J=6.8 Hz, 2H, CH,), 1.40 (d, J=6.2 Hz,
6H, CH3), 1.33 (dd, J=15.1. 7.5 Hz, 2H, CH,),
0.91 (t, J=7.4 Hz, 3H, CH3). >C-NMR (150 MHz,
CDCly) 8: 165.03, 155.40, 143.88, 130.46, 125.96,
121.80, 116.71, 113.47, 69.85, 44.87, 30.90, 22.23,
19.99, 14.12.

2,001 3- 7] 4 TR IR R R Me-2- T (3e)

WER SR 3a ERITE, DMEEY 2d
(59 mg, 0.25 mmol) 5 1-¥& ] %¢ (69 mg, 0.5 mmol)
AT RN, A5 2515 E ik 3e (23 mg), i
# 30.8%. ESI-MS m/z: 292.03 [M+H]'. '"H-NMR
(400 MHz, CDCly) d: 7.62 (dd, J=8.2. 1.0 Hz,
1H, Ar-5-H), 7.35 (dd, J=79. 1.0 Hz, IH,

Ar-7-H), 7.12 (t, J=8.1Hz, 1H, Ar-6-H), 4.35
(t, J=6.7Hz, 2H, N-CH,), 4.25~4.18 (m, 2H,
O-CH,), 1.83~1.73 (m, 2H, CH,), 1.60~1.54
(m, 2H, CH,), 1.54~1.44 (m, 2H, CH,), 1.33
(dq, J=14.7. 7.4 Hz, 2H, CH,), 0.99 (t, J=
7.4 Hz, 3H, CH3), 0.92 (t, J=7.4 Hz, 3H, CH3).

BC-NMR (150 MHz, CDCly) 6: 165.08, 154.97,
143.49, 130.18, 125.62, 121.41, 115.84, 113.20,
65.56, 44.56, 30.66, 30.48, 19.59, 19.19, 13.70,
13.69.
2.2 EMEMNRERS

¥ RAW264.7 4 E T 37 'C. 5%CO, Hi 7246
TSR, BOCEOR AN MR T 24 FLIR. 43 gs T8
1135 ) DMEM 55583 GO IR 4D 1.0 pg/mL LPS (JIig
ZHE, B4, 1.0 pg/mL LPS A1 25 pmol/L 5l
e &Y A A4 L 1.0 pg/mL LPS A1 25 umol/L
FENR AT Do (BIPEZHAD . InZhEH 24 h
Jei, W FEW, KM Griess e FiE W+ NO
)&, KA ELISA VENlE Bigwh IL-1B F1 1L-6
R, FEH S T 20, gk 1.

R = (4 poa—A waman) | (A gna=A wpn)

1 BERLAYIRLESE ( Xs)

Table 1 Anti-inflammatory activities of target compounds

(X£s)
N2 /%
WA
NO IL-1B IL-6
ENL PR 48.54+2.89  59.524+4.96  33.12+5.16
FERE A 88.8942.22  63.98%+9.13  45.08+3.90
2a 3434025  3.684+10.92 33.44+7.44
2b 6.17+£1.20  28.52+4.69 21.05+8.36
2¢ 1629136  328+£020 28.40%3.47
2d 17.18£24.37  63.88420.77 34.81+4.28
2e 21.66E11.70  52.90£15.02 46.46+2.24
3a 84.69+27.65 27.28+0.06 68.80+3.63
3b 8.10+16.72 50.51+11.10 42.04+4.88
3¢ 35.13+£3.34  36.50£12.47 2834+1.28
3d 30.13£11.26  63.96+£21.58 60.99+8.83
3e 23.70£16.98 820+10.68 31.02%10.29

WPEMRASE R s, KZHALEYIxT IL-18 A

IL-6 34547 — & AMHIE F, 6 NO 1)

EANLSEEI S

&Y 3a), HAEY 3d xF IL-18 IR E
63.96%, X IL-6 HIHIHIZRIE 60.99%, L5 F1PEX]
IEFEBATE AN Y o RO R EIR 4 ALHUAR
P RRE I P S PTG ARG, B B 1 4E
G STHERIHT N, X TL-18 A1 XL-6 FRIFA1HIE 1 19
11N E N R T E T f 36 0 .
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3 i1ie
3.1 ERES

G LSy 1a~1e I, 22X DCC
DMAP 1ER G5, S W I ) B A= sl =4
%, JEMERI EBOREE IR IE AR S, RV
N TR 206 65 (RS R R AR T Lok 25 5 87 HH A B PR 7K
PR R RSCER S5 B 75 BUARY, LA 3 A R R A
o FEHUAR RN, IR 3 47 5 AR T
e, AR TR, A T I O (AT BA K £
1 SN ) A BEAT (AR » T INBRAE g 2E IR«
ARSI EAE T 3 FOCHURE AL BRI
IR . AN RE A S N R B W Bk, R
o R EREEE IR0 2 /K s B0 TR AN AR IR B AN 25 5 [
BEEWTZY, E B TR A LU AR IR B 11 s I ) 1] B Jg A8
Ky ZREFBZN, T AHRHSEELRN )R R #H A
HZAP R N AR AR o B s N i FH B )3 5 1 4
PRI T8O B DA DG, I RS i I i AR 2
A IR LI TR, 7 2 5
3.2 EMMRERS

AR TEMENRA L R B, KE2HEY T
DL 3k $ ] S8 EA 5T IL-1B A1 IL-6 RAFEHT R G
PR R AT R B4 A IR AL 51 4 A5
Le S R ISR, B BE I I K B B 5 I AT R
FHRIGTEPE R 24 3 07 N R BB R,
PRI R 5
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