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Abstract Novel pinanyl thiazole derivatives were synthesized from nopinone which was a derivative from f-pinene by con-
densation and cyclization, and their bioactivities were also examined in this paper. Nopinone obtained from oxidation of
f-pinene was condensed with thiosemicarbazide into nopinone thiosemicarbazone, and thiazole derivatives 2a~2l were pre-
pared via cyclization of nopinone thiosemicarbazone with a-haloketones. The structures of compounds 2a~21 were character-
ized with '"H NMR, 'C NMR, IR and HRMS, and the antibacterial activity, anti-inflammatory activity on human umbilical
vein endothelial cells (HUVECs), and insecticidal activity on crape myrtle aphids of compounds 2a~21 were also examined.
Test results showed that compound 2b was a more potent bactericide and fungicide than others because of its good activities
against bacteria and fungi, compound 2a had strong anti-inflammatory activity towards HUVECs and had the similar effect to
that of aspirin, and compounds 2e, 2h, 2i and 2k had a certain insecticidal activities against crape myrtle aphids.
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M SRR (A AR 1P g B B A ) 250
CLSREL T A AR 72, FEAR 254008, MEME AL &4 DL K
B BRI A KA E SR B
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VERBRELFIEAS 78 R 26, B-IR I A2 AR T I 3
sy —, HATFEHTE AR, 1 s ER
FIANTRIGRAE Y R SCHERIE RS, R - MG A &
A MG E P, 3 o 2 U B 5
KA, A8 AR s aGn Y, Jk, AR p-ig
I AT AR DRI D JEORL, G RT 12 AN B R e S g
WERTAER, S A ) A BT T 98 15 TE AN R GRS
. BEREEYII G %28 L Scheme 1.

o H
NN NHz
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2a, Ar=3,4-Cl,C¢H3; 2b, Ar=4-NO,C¢H,4; 2c, Ar=4-CIC¢H,4; 2d,
Ar="Ph; 2e, Ar=4-CH;OCsH4; 2f, Ar=2-Naphthyl; 2g, Ar=
4-CH;3CgHy4; 2h, Ar = 3-NO,CgHy4; 2i, Ar = Biphenyl; 2j, Ar =
4-NCCgH,; 2k, Ar=4-HOCgHy; 21, Ar=4-FCgH,4
BN BEMAT AW A R 2
Scheme 1 Synthesis of thiazole derivatives

1 ZER5VE
1.1 i~ 1 &R

TR 5 2 IR IR SN A BL AR Schiff base [V,
F CBRAEMEALT, LC-MS BREFI. T4 L mRs
[EALBROR, SN A ReE e 4, HEEmRE R TS
Pritl, SN K (48 h), 15RIEE0%). N LR
Ja, IREMHRAAEE TR, FIHEARET &
P RE i, I UERR A E YA SR, e E A
e fle, et BN 200 IR 48 2 2= mi k.
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1.2 B#RTY) 2a~2| RUZEHRIE

H AR 2a~21 7E 2866~2927 cm ' 22 7] J& FH 3L J7
7 FA LA C—H ZE 4R3I I%; 1630 11599 em ™' B
1 IR FE I L) C=N XU AIEREER - C=N XU
SRR IR SR IS I, 1421~1490 em ™' P i Y B R
FNGEREER () C—H T WP 4a iRz, o B ARF=4) 2b
FE 1517 F1 1348 om ' [X 3850 J5) H BIURS 226 11 S5 % Bk fei 44 41
BN R AR A AE R BN, HFR™4) 2§ 1E 2225
em’ ' PR FIE PR 4R S . 7 'TH NMR H, 1
g LR F AR T 6 0.80~2.75 Y Py, MEM:
Wik 7 R B B AE 6 6.69~7.01 X[,
I HJR B, JRIA AR 32 AN R AR - RUORE 1 5
Wi, AEAIREAE O 6.82~7.95 JaHEIN; FE T EIAH
T5%2 C=N QU ATE IR (1) 25 BE MRS, A0 RS ik
ks, LRI HITE 5 8.5 MiHE. 7E °C NMR H,
MR AR S AR = X, I 6 18.26~58.20
Pl T 52 N 7 N e N U R R = 1V 2 )
101.13~171.70 JEEI N, £ HRMS i&E S, BERF=90)
HRMS [M~+H] Sl A E S 5 E 2 — 200, REY
1E5 W, H—PUFsE T B &4
1.3 HIELEMEMNR

K AR REIE T H AL EP05 3 FhE B #4
WRLBERL(G tropicalis) BMBE(A. niger). AL
W(C. albicans)FAXt 3 FPAUp: KIGATH (E. coli)~ FiHL 2
IR R (B. subtilis) 475 O F I ERE (S, aureus)FIH TG
P, gERWE 1R,

HE 1 Aan, XF 3 M EEEE e, BAs s
V) 2a, 2b, 2i WEVEAR LS, XTI RZEERER (G tropicalis)
AR R EE Y8 3.9 pg/mL, 556 M 25 AR %
I, G 2b BIRCR B AT, X 3 B A s A A i)
WY N 3.9 pg/mL. EXF 3 PR B AmsE b, HiR
&) 2b 1 21 SEPESAT, X KB (E. coli) &4
HlVR BE 3579 3.9 ng/mL, X HEZE AT 1 (B. subtilis)F14x
T R ERTE (S, aureus) AR 7.8 pg/mL.
PR R R, 2 AL AW 2RI E 5] N F T
SRR, 6 B AN B AR R A A 4
HARA P 2R IR AN B B IE R, X 4 B R 3 1 1 410
)V T R AR, U IR & B LB AT ER TR (S, aureus) i
RAMFIRE KT 100 pg/mL. £ 1 FIRATLLA T, Hix
A R TR AN B XA S TR RR FE R B v 1, 5 ELX
L AT PR ) S8 R S0 T 55 A B P A )8R
1.4 FATEMEMR

ARATZIGH R MTT 3%, K IAETER. o
F T 12 D BEAGE YR NG K A B 48 S (HUVECS)
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H AR A6 MIC fE (ugemL ")

Table 1 MIC (ugemL ") of the target compounds

Compd. Ar Fungi Bacteria
A R L2 B i = R 7 | PN L] R ZF AT ST R BR
2a 3,4-Cl,CgH; 3.9 15.6 3.9 62.5 62.5 31.2
2b 4-NO,C¢H, 3.9 3.9 3.9 3.9 7.8 7.8
2¢ 4-CIC¢H, 15.6 31.2 7.8 62.5 7.8 15.6
2d Ph 31.2 62.5 62.5 31.2 31.2 >100
2e 4-CH;0C¢H, 15.6 7.8 31.2 31.2 15.6 7.8
2f 2-Naphthyl 15.6 31.2 31.2 15.6 31.2 7.8
2g 4-CH;CgH,4 7.8 31.2 62.5 >100 15.6 3.9
2h 3-NO,C¢Hy 7.8 7.8 31.2 7.8 15.6 15.6
2i Biphenyl 3.9 15.6 15.6 3.9 7.8 7.8
2j 4-NCC¢H,4 15.6 31.2 62.5 7.8 7.8 31.2
2k 4-HOC4H,4 3.9 15.6 31.2 15.6 31.2 15.6
21 4-FCsHy 62.5 7.8 62.5 15.6 15.6 15.6
PC’ 3.9 1.9 0.98 1.95 1.95 3.9

“ B M= %63 H (positive control): AHEE AR R R, B Al FEm:.

RPN, SRR 2 s, BRI ERIHE 24
Xt HUVECs fJ#MfiI A, I 4% OXRETH5E 1Cs,.

2 AbAx HUVECs s tE
Table 2  Anti-inflammatory activity of compounds on HUVECs

Compd. ICsy+SD%/(umolsL ")
2a 3.96+0.04
2b >100
2¢ 19.8740.05
2d >100
2e >100
2f >100
2g >100
2h >100
2i >100
2j >100
2k >100
21 >100

k] =] DG AR (Aspirin) 2.5240.02

Cl RIS, %} HUVECs F) 28 i 0 i 1F A L3 4
1.5 REFEM

KW 55925, WA A% B 70 48 e s fr 25 0 31
BOXTHE R 4 ANBEMAL A, AFREF S 24 h, 5
SN s ot R e P R RS . SR PR SR B [ )
5 LCsy, &5 3 Fir.

K3 ALEYIREIRIG R E N
Table 3 Toxicity of compounds on tinocallis kahawaluokalani
0, =
Compd.  FJEIATFE LCs0 (95 A%h )
(mg-L )

2e Y=29740+1.4371X 25.6911 (16.0771~35.2236)
2h  Y=2.9647+1.1607X 56.6914 (26.6436~106.9089)
2 Y=2.7635+1.3312X 47.8661 (30.7408~85.2203)
2k Y=1.4767+2.0691X 50.4487 (38.3877~66.5948)
BEHUE Y=4.5452-1.8343X 1.7698 (1.3412~2.3363)

“SD: Standard deviation.

DL i AR FE i A b, R 2 AL bR 1, 45 31
50% IR N2, Bl 1Cs,.

P12 (%) = (Xof R ALSF35) OD o {8 — 45 2521 7 1)

OD 40 {E)/55 BB ZH 15 OD 40 1 X 100%

HE 2 MEEIPm g RER, BAsLED 2a, 2,
BIZEER FHUREE A CLINF, % HUVECSs 40 23 R
SRATINHIVE . 2R 34- 40k 1 BURIN(2a)i,
% HUVECs FIHIHIAE AN 3.96 pg/mL, 4738 L 4-Ar ik
Cl R (2¢)iF, %+ HUVECs (34N 19.87 pg/mlL,
3,4-# CLEARIIL AL 4-004% ClLEUR AL AP
FRIEMHIEHER 5 5. HAMKEW 1Cs > 100
pg/mL, X HUVECs JTHisigEtE. #I8ir, 4% Lk
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M 24 hJE, CEEOF AR TN LS 25K E N 25.69
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B BOOR. SRR, AbPRERRWFH 24 h 5, R dUEE T
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BEATAY). K IR, 'TH NMR, “C NMR 1 HRMS L&
VIS5 R AT RAE. ARG MRS SR, ERE R AL
EYIAF R EA S EE N, RARERE I RPiR
#. PLAEIb &Y, th &Y 2a. 2¢ XF HUVECs A5t 4
WM, LAY 2e. 2hy 2k FT 20 X ERARIF HUA S8 HURE
PE.

3 SLIEES
3.1 UES5HF

Nicolet 380 IR ZLAMHEAN(KBr 7 BRIk B2, 18
Bruker AV 300 MHz # B 3E4R{X(TMS A bx, CDCl,
RVEFR); FEE Agilent 6310Trap B R GBI, &
Agilent 7890A/5975 “AHBTRE AL, AbHZe 50 X-6
BAUE SR E T ARE K IE); E Bruker =4
JRTEAL. B-URMEIE BVLVE A & KB R IA R IR R TR &
Al HARIEGI A o Al sk 24l
3.2 LWHE
3.2.1 RBAHEREAG SR Tk

7E 100 mL = HBI PRI p-3ihi 13.6 g (100
mmol). 2 mol/L iR 8 mL. FEAVAF 50 mL. 7EUKIE %%
PERO~5 CY/rHbn 47.3 g (0.3 mol) 784 i 40 1) s
FRAH, In5e 5 2= i 54 N RS 6 h, GC-MS 1 I ik 7s e
RLTERL. RAE WG, AT IR i, P e [ 1
BRig 3 IR FTRERAFACRIC R, R 50
mL 1EC ke, AWAE KGR . 2TKmERMNT
e, RhYE. HWE T ZALIECK, FEJEZEE, 1gE 120~
135 CH#%r. BRI AMIRBAD, 4ifE 92%.
3.2.2 Ak g A AR (1) 89 Ak T ik

76 50 mL = BRI 1.38 g (10 mmol) i JiR B
H10.91g (10 mmol)Z ZEFi Ik, ¥ T 20 mL /K LEE, H
WEERE TIOR8 1 mL, [N 48 h, A —
SR Ev R, I UERR 25 AR OB TE I R R BRR. PR A
KRR E P, JoK Na,SO, T 1. hezkhr %
TS B0 o RS BRI 4, A JE AT 3 4 S ZE R IR,
323 HARZ 4 2a~21 895 R T ik

£ 50 mL = B H I 0.21 g (1 mmol)f &4 1+
1 mmol a-JRAC 75 32K 2. 0.08 g (1 mmol)TE7K 2 FREN.
Wil TN 2 h, RN EERE, RS g, 2Rk
Rl AR, 19 21 e e [E 44 LA SR T A AE, PR
ATV R A, MR IR SN TR R, &k
BRI R . AR 2 ZE b, WSS A,
32~ 2a~2l.

2-[2-(6,6- - FHELXUIR[3,1,1]1 58 -2- T 3 ) i 3£ 1-4-(3,4-
TR R )BEME (2a): HERR, BF 67.5%, 4AiE
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99.45%. m.p. 101~103 ‘C; '"H NMR (300 MHz, CDCls)
5: 0.809 (s, 3H), 1.335 (s, 3H,) 2.021 (t, J=4.5 Hz, 2H),
2.049~2.125 (m, 1H), 2.413 (q, J=11.7 Hz, 2H), 2.458 ~
2.553 (m, 2H), 2.727 (t, J=5.4Hz, 1H), 6.849 (s, 1H),
7.426 (d, J=8.4 Hz, 1H), 7.593 (d, /=8.4 Hz, 1H), 7.885
(s, 1H), 8.433 (s, 1H); *C NMR (75 MHz, CDCl;) ¢:
21.28, 22.10, 22.19, 2227, 25.45, 27.20, 40.08, 40.69,
50.91, 99.55, 124.53, 125.40, 131.10, 140.59, 169.43,
169.83; IR (KBr) v: 2947, 2869, 1159, 1460, 1426 cm
ESI-HRMS caled for CisHCLN;S [M-+H]" 380.0749,
found 380.0752.

2-[2-(6,6- - F FEXUIA[3,1,1]5¢-2- 0 ) i FL )-4-(4- e
FEORFEEME(2D): EEORR, 155 72.6%, 20/E 99.11%.
m.p. 98~100 ‘C; 'H NMR (300 MHz, CDCl5) §: 0.843 (s,
3H), 1.344 (s, 3H), 2.083 (t, J=4.2 Hz, 2H), 2.149~2.165
(m, 1H), 2.466 (q, J=8.1 Hz, 2H), 2.509~2.585 (m, 2H),
2.757 (t, J=6.6 Hz, 1H), 7.013 (s, 1H), 7.538 (d, J=5.4
Hz, 1H), 7.565 (d, J=6.9 Hz, 2H), 8.114 (d, J=7.5 Hz,
1H), 8.150 (d, J=1.2Hz, 1H), 8.660 (s, 1H); *C NMR (75
MHz, CDCLy) d: 18.26, 22.04, 22.11, 22.18, 25.41, 27.10,
40.02, 40.72, 50.93, 58.20, 103.79, 120.56, 124.44, 129.00,
131.11, 137.94, 148.66, 169.52, 170.93; IR (KBr) v: 2947,
2859, 1558, 1517, 1418, 1348 (-NO,) cm'; ESI-HRMS
caled for C;gHyN40,S [M + H] © 357.1379, found
357.1382.

2-[2-(6,6- — HFEXA[3,1,1155-2- T 55 ) i ]-4-(4-
RFHE)VEEME(20): FHOBR, 135 68.9%, 20JE 97.85%.
m.p. 174~176 °C; '"H NMR (300 MHz, CDCl;) 6: 0.801
(s, 3H), 1.314 (s, 3H), 2.026 (t, J=5.1 Hz, 2H), 2.375~
2.400 (m, 1H), 2.414 (q, J=3.0 Hz, 2H), 2.491~2.545 (m,
2H), 2.726 (t, J=5.4 Hz, 1H), 6.757 (s, 1H), 7.059 (d, J=
8.4 Hz, 2H), 7.714 (d, J=3 Hz, 2H), 8.474 (s, 1H); *C
NMR (75 MHz, CDCly) 6: 22.09, 2221, 25.45, 27.18,
40.07, 40.73, 50.93, 101.15, 125.74, 126.78, 129.76,
136.38, 139.13, 169.35, 169.89; IR (KBr) v: 2925, 2859,
1559, 1490, 1407 cm ™ '; ESI-HRMS caled for C,gH,CIN;S
[M-+H]" 346.1139, found 346.1143.

2-[2-(6,6- - FFEXUIA[3,1,1]55-2- W 58 fff 3L )-4- 2 3
BERE(2d): FERR, 5% 80.2%, 4% 98.02%. m.p.
103~105 ‘C; '"H NMR (300 MHz, CDCl;) 6: 0.803 (s,
3H), 1.313 (s, 3H), 2.023 (t, J=3.6 Hz, 2H), 2.394~2.425
(m, 1H), 2.456 (q, J=8.1 Hz, 2H), 2.507~2.560 (m, 2H),
2728 (t, J=5.4 Hz, 1H), 6.824 (s, 1H), 7.281 (s, 1H),
7377 (d, J=4.2 Hz, 2H), 7.769 (d, J=7.2 Hz, 2H), 8.447
(s, 1H); C NMR (75 MHz, CDCLy) J: 22.11, 22.21, 25.28,

Chin. J. Org. Chem. 2016, 36, 2489~2495
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25.46,27.20, 40.09, 40.71, 50.93, 100.47, 125.51, 127.28,
129.49, 130.26, 140.33, 169.37, 169.64; IR (KBr) v: 2927,
2866, 1695, 1559, 1421 cm '; ESI-HRMS caled for
CisH2N3S [M+H]" 312.1528, found 312.1532.

2-[2-(6,6- - H FEXUIA[3,1,1]1BE-2- 0 3 ) fff FE ]-4-(4- Y
AR EME (2e): KR, 195 68.9%, 4iFF 98.04%.
m.p. 100~102 C; '"H NMR (300 MHz, CDCl;) 6: 0.805
(s, 3H), 1.312 (s, 3H), 2.005 (t, J=4.8 Hz, 2H), 2.111~
2.382 (m, 1H), 2.406 (q, J=7.2 Hz, 2H), 2.509~2.542 (m,
2H), 2.728 (t, J=5.4 Hz, 1H), 3.832 (s, 3H), 6.696 (s, 1H),
6.898 (d, J=8.4 Hz, 2H), 7.698 (d, J=8.4 Hz, 2H), 8.394
(s, 1H); C NMR (75 MHz, CDCl5) : 22.11, 22.20, 22.22,
25.46, 27.21, 40.10, 40.70, 50.92, 55.37, 98.33, 114.87,
119.93, 127.05, 140.15, 161.05, 169.23, 169.36; IR (KBr)
v: 3443, 2929, 1604, 1561, 1509 cm™'; ESI-HRMS calcd
for C1oH2N30S [M+H]" 342.1634, found 342.1635.

2-[2-(6,6- — FH FE XU [3,1,1] P o -2- 7 ) i L )-4-
(o-ZEHL)HEME(2): AR, 195 74.3%, 2l 98.90%.
m.p. 123~124 °C; "H NMR (300 MHz, CDCl;) d: 0.786
(s, 3H), 1.273 (s, 3H), 1.978 (t, J=4.8 Hz, 2H), 2.093~
2.420 (m, 1H), 2.439 (q, J=5.1 Hz, 2H), 2.481~2.498 (m,
2H), 2.716 (t, J=5.4 Hz, 1H), 6.968 (s, 1H), 7.456 (d, J=
3.9 Hz, 2H), 7.814 (d, J=4.5 Hz, 2H), 7.847 (d, J=3 Hz,
2H), 8.297 (s, 1H), 8.651 (s, 1H); *C NMR (75 MHz,
CDCly) 6: 22.13, 22.24, 22.27, 25.46, 27.21, 40.08, 50.93,
100.56, 122.12, 124.36, 125.47, 127.17, 127,56, 127.62,
128.92, 129.45, 133.04, 133.69, 140.49, 169.37, 169.71; IR
(KBr) v: 3058, 2969, 2872, 1559, 1427 cm™'; ESI-HRMS
caled for C5,H4N3S [M+H]" 362.1685, found 362.1690.

2-[2-(6,6- — FFEXUIA[3,1,1]58-2- T 3 fjf 3L ]-4-(4-FF
RILEEE(2g): HEMR, 193 82.1%, 4 98.84%.
m.p. 109~111 ‘C; '"H NMR (300 MHz, CDCl;) d: 0.798
(s, 3H), 1.311 (s, 3H), 1.976 (t, J=4.5 Hz, 2H), 2.019~
2.106 (m, 1H), 2.403 (s, 3H), 2.447 (q, J=7.5 Hz, 2H),
2.504~2.522 (m, 2H), 2.725 (t, J=5.7 Hz, 1H), 6.770 (s,
1H), 7.169 (d, J=7.2 Hz, 2H), 7.656 (d, J=5.1 Hz, 2H),
8.515 (s, 1H); >C NMR (75 MHz, CDCl;) §: 22.08, 22.19,
22.22, 25.44, 27.16, 40.03, 40.73, 50.92, 101.75, 102.08,
124.67, 127.10, 127.30, 131.64, 133.92, 134.66, 138.06,
169.37, 170.24; IR (KBr) v: 2922, 2869, 1560, 1490, 1426
cm ~'; ESI-HRMS caled for CjoHuN;S [M + H]©
326.1685, found 326.1689.

2-[2-(6,6- - H FE UIR[3,1,1]5¢-2- 307 55 i 55 1-4-(3- i
FORFL)BEME(2h): SRR, 195 78.9%, 4ifE 97.03%.
m.p. 101~103 ‘C; "H NMR (300 MHz, CDCl;) 6: 1.353
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(s, 3H), 1.638 (s, 3H), 2.030 (t, J=4.2 Hz, 2H), 2.132~
2.140 (m, 1H), 2.442 (q, J=6.0 Hz, 2H), 2.470~2.586 (m,
2H), 2.738 (t, J=5.7 Hz, 1H), 7.063 (s, 1H), 7.950 (d, J=
9.0 Hz, 2H), 8.225 (s, 1H), 8.254 (m, 1H), 8.339 (s, 1H);
3C NMR (75 MHz, CDCl3) 8: 21.74, 22.06, 22.17, 22.22,
24.90, 27.13, 40.01, 40.76, 50.93, 104.19, 104,49, 124.81,
126.41, 132.77, 138.04, 148.37, 169.47, 170.65; IR (KBr)
v 3337, 3109, 2926, 1598, 1561, 1405, 1342 cm ';
ESI-HRMS caled for C,sH,N,0,S [M+H]" 357.1379,
found 357.1384.

2-[2-(6,6- - A FEXUFR[3,1,1158-2- 0 ) fft 9k ]-4-(4- B¢
IREL)MEME(20): AR, 155 70.3%, i 99.21%
m.p. 118~120 ‘C; 'H NMR (300 MHz, CDCl;) §: 0.814
(s, 3H), 1.319 (s, 3H), 2.010 (t, J=5.1 Hz, 2H), 2.027~
2.117 (m, 1H), 2.431 (q, J=5.1 Hz, 2H), 2.495~2.548 (m,
2H), 2.740 (t, J=5.7 Hz, 1H), 6.880 (s, 1H), 7.343~7.367
(m, 1H), 7.445 (t, J=7.2 Hz, 2H), 7.639 (d, J=5.2 Hz,
4H), 7.876 (d, J=5.6 Hz, 2H), 8.511 (s, 1H); *C NMR (75
MHz, CDCLy) d: 22.11, 22.22, 22.26, 25.46, 27.20, 40.07,
40.72, 50.92, 100.13, 125.93, 126.96, 127.98, 128.07,
128.91, 139.56, 140.14, 143.05, 169.33, 169.71; IR (KBr)
v: 2920, 2866, 1561, 1476, 1428 cm '; ESI-HRMS calcd
for Co4H,gN3S [M+H]" 388.1842, found 388.1843.

2-[2-(6,6- - I HEXUFR[3,1,1158-2-1 ) i 5 ]-4-(4-
FEORFLBERL(2)): BEORR, 195 77.11%, 4% 93.31%.
m.p. 105~107 “C; 'H NMR (300 MHz, CDCl;) &: 0.814
(s, 3H), 1.322 (s, 3H), 2.016 (t, J=3.3 Hz, 2H), 2.060~
2.140 (m, 1H), 2.455 (q, J=5.6 Hz, 2H), 2.483~2.560 (m,
2H), 2.730 (t, J=5.4 Hz, 1H), 6.979 (s, 1H), 7.662 (d, J=
5.4 Hz, 2H), 7.893 (d, J=5.6 Hz, 2H), 8.682 (s, 1H); 1°C
NMR (75 MHz, CDCly) &: 22.06, 22.18, 22.23, 25.43,
27.14, 40.01, 40.75, 50.92, 103.73, 113.80, 117.71, 126.06,
131.11, 133.26, 138.41, 169.43, 170.55; IR (KBr) v: 2926,
2866, 2225 (CN), 1605, 1559, 1402 cm '; ESI-HRMS
caled for C;oH»pN;0S [M + H] " 337.1481, found
337.1486.

2-[2-(6,6- W FEXA[3,1,115%-2- 0 5 ) i 3 ]-4-(4- 52
FORHEME(2K): R R, 195 67.8%, 4 91.45%.
m.p. 176~178 ‘C; "H NMR (300 MHz, CDCl;) 6: 0.802
(s, 3H), 1.261 (s, 3H), 2.006 (t, J=3.3 Hz, 2H), 2.017~
2.110 (m, 1H), 2.340 (q, J=5.1 Hz, 2H), 2.505~5.539 (m,
2H), 2.721 (t, J=5.4 Hz, 1H), 6.667 (s, 1H), 6.823 (d, J=
5.4 Hz, 2H), 7.630 (d, J=5.6 Hz, 2H), 8.537 (s, 1H), 9.672
(s, 1H); *C NMR (75 MHz, CDCls) 8: 22.42, 22.69, 24.90,
25.21, 27.23, 27.44, 40.05, 40.77, 50.90, 105.11, 116.64,
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128.92, 125.63, 136.21, 138.42, 169.32, 171.77; IR (KBr)
v: 3324, 2914, 1610, 1557, 1398 cm '; ESI-HRMS calcd
for C,sH,,N30S [M+H]" 328.1478, found 328.1481.

2-[2-(6,6- — I FEXUIR[3,1,1]15E-2- 0 FE) ik L ]-4-(4- 96
ARFLYEME2D): HORR, 5% 78.5%, 4EJE 96.94%.
m.p. 104~106 °C; 'H NMR (300 MHz, CDCl;) &: 0.802
(s, 3H), 1.314 (s, 3H), 2.016 (t, J=4.2 Hz, 2H), 2.114~
2.379 (m, 1H), 2.431 (q, J=5.4 Hz, 2H), 2.511~2.545 (m,
2H), 2.727 (t, J=4.8 Hz, 1H), 6.755 (s, 1H), 7.059 (d, J=
5.8 Hz, 2H), 7.753 (d, J=5.7 Hz, 2H), 8.468 (s, 1H); "°C
NMR (75 MHz, CDCLy) 6: 20.60, 22.22, 22.29, 22.33,
26.78, 27.55, 40.37,40.70, 51.03, 102.05, 115.63, 127.81,
133.44, 133.51, 166.04, 170.38, 182.56; IR (KBr) v: 2946,
2923, 1558, 1476, 1420 cm ™ '; ESI-HRMS caled for
CisHy FN3S [M+H]" 330.1437, found 330.1445.
3.2.4 ApEEENE

1E 96 FLorHTii b, EkEE 2 FLBIEE 12 fLINA 75
ul THEK, BB HARY 2a~21 BHEH IR LB K R
AL R FERE 51 DMSO Btk 500 pgemL ' VAR 150
ul IONEIES 1 7L, ¥ H bR G4 R0 BE P BE 43 e
96 LA MR EidbAT A5 RE, AES 1 FLEIZE 12 FLECAK
— B IR B (500~0.245 pgemL ™), &FLE 75 pL
W, Lhdlifyy DMSO fERZ R, Frf ML 75
ulL TSCHCLT (BB, FRARE). BJE¥E 96 FLArHTiik
BT 30 CEFf, MR 24 h, HEEFE48 h )5
WLEE, DLAS = A R PR S K TR FEE R FLX L Rk P A i
P U120 R T ) S AU B R FEE . I X A A 4
HEE =, 45 RECFME.
324 SR EWME

5 0.25%/6 8 FTE AL HUVECS, TIAH 10%
N ILTE ) DMEM 55975, & T R B4 A B,
AR T 96 FLIEFRMOh, BEMEEN 5X10° A
/mL, FFUAFUA 200 pL; SR JEHHREEFE 2410 &/
W TREFRE R, 26 2 H RO R 7. 4n o
IINZIREE R 2 pg/mL i LPS §¥ & 24 h &R 4%
BAY, SR 96 FLIC B 4N MIRT IR 20 1 6 41, W 1E 4.
AR, P2 aspirin (10 umoleL™), £k & YKk
FEH (1 pumolsL ™). AR (10 wmoleL™") Al ik & 41
(100 pmoleL™"), #E4 8 FL. AT, BHPEZY aspirin FIFF
AL A YT HUVECs 24 h, 155 4RI 24 hn N 2544
TR PBS. iR, W2 96 FLAR N EEFREE, INAASE 1L
THMEEFREE 180 pL J5, BALFI A MTT ¥%3(5 mg/mL)
20 pL, 37 CHEPR LR 4 h, RJEWEES MTT K555
%, AEFLINN DMSO W 200 pL, ¥ 7 10 min, SEFLEL
150 uL 2% 96 fLikH, BEARAX 490 nm AWl #FLHJ OD
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8, ULOD B IAE IS0l QAR (%)=
L, ODaoo {H/1E %5 2H OD oo [HITEL X 100%.
325 FREWMZ

L 0.1% Triton X-100 7KW XTI, 56 i BEE
0.1% Triton X-100 7KV RE BT 75 22 1) R ANIKEE R
%, Wi% R Potter W55 35, W Azl 24 70 (1 SR Ak
R BRI, AN IRE TR, SRR
Jr 1 B Za e N T8 Rl et R AN AR R R TE B A e, A3 Ab B
15:3kmf i, HE 3R R IETEIMAEAR S em B 97
mHIErEmH, ETREANQRSED C, KEMHA
16 : 8 h (L : D)WIREFHRAN. 2 h JEEIET R, KA
HEERRR IR, FRESNRIM NIET .

4 Bh A1l (Supporting Information) 14 &%) 14 4
- EHEILARE R ] s P L X ek
AT LA B 9 AT 9 3 (http://sioc-journal.cn/)_F T 3.
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