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TE I3 B TR DR IE M I AL AR Y, 594 'TH NMR. °C NMR A1 HRMS #iE, 45 R SR 1€ 100 pg/mL
WETN, B a5 R BAMEEE, o 1 MUCENE R IR 8 60%; 3 MEE X R AKE 1
B TETEN 60%:; 6 Mk WIt 35 BARTOR IR RN 70%; (4-(5-(2,3- G IRHE)-4- FF JE IS0 ) IR - 1-9£)(5,6- —

S e 3-8 ) F R (K)o 2 44 B W 2 7 (4 B v M A 75%.
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Synthesis and Biological Activity of Thiazolidine Piperidine
Nicotinamide Compounds

Ding, Chengrong

Pan, Yayun

Yin, Xu Tan, Chengxia™

(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310032)

Abstract The structure of thiazolidine piperidine could affect the metabolic activitives of cholesterol compounds in vivo, and
it is the key pharmacophore of oxythiazolidine to inhibit the oxygen cholesterol-binding protein (OSBP) of pathogenic
bacteria. 14 novel thiazolidine piperidine nicotinamide derivatives were designed and synthesized in search of new bioactive
compounds containing thiazolidine piperidine structure. The structures of target compounds were characterized by 'H NMR,
13C NMR and HRMS spectra. The preliminary bioassay showed that the target compounds generally had antibacterial
activities. At the concentration of 100 pg/mL, the antibacterial activity of one compound against Fusarium graminearum was
60%, the antibacterial activities of three compounds against Botrytis cinerea were 60%, the bacteriostatical activities of six
compounds aganist Diplocarpon mali were 70%, and the antibacterial activity of (4-(5-(2,3-dichlorophenyl)-4-methylthiazol-2-
yD)piperidin-1-y1)(5,6-dichloropyridin-3-yl)methanone (6k) against Phytophthora infestans (Mont.) de Bary was 75%. There-
fore it was worth for further research about structural optimization.

Keywords structure; thiazolidine piperidine; nicotinamide; antibacterial activity
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W Bk ST A Sk (Figure 1), 40 Lamberth 25U % (4L,
EW1TE 6 pg/mL W JE T 5T 4 ERIE AR 2, I
TREIRBTVA SR 100%; Choi AN TR LEY) 2
[ s LA 2% R AN A HOS P (T3l )L Cso=0.513; Li B}
BSR4 &9 3 1E 50 pg/mL K AGSURG R 1 40
B RN 93.75%.
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(B 1), G [ B4 5k 2 | e B B i (boscalid)!,
JUT-5%F B R B0 S T BB TS 1 A 5 P A S HL
Pitk; nH AL AT R FIAH A picarbutrazox,
H A Ry, fERNLER R, BABIEEME, XS
g JBEIE. RE)E. E R 5 R U0 B A 5
A 2K

S

! Ny CF
o OHHN/[;%L\<i:k §F27/ 3
@/&o \‘g\

Compound 1
o "y Cﬁ
D—m
Compound 2 Compound 3
Boscalid Picarbutrazox

B1 LAY 1~3 FInEBE R % & picarbutrazox ()45 1450
Figure 1 Structures of compound 1~3, boscalid and picar-
butrazox

TR e 25 1 B R AR I, ﬁn%ﬁﬂ
B 375 1k B ) N B MR R IR e £ A v, Wit T
WA EEC R P R T e & WM%N%Izﬁmﬂﬁﬁaﬁw
EWIEERIZ "H NMR, *C NMR A1 HRMS #iik. ¥

N S0,Cl,

ADIETENAR R B 2 S AT R A 30 P,
FARL S0 & R & an B 3 s,

K2 %FUamniit

Figure 2 Design strategy of lead compound
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ToiEES, IE¥ BT Chlorination 1 A& &N EETT
W], RIS EAEERR A AR B i il i 7 L (4], Refie it
J% Ri4E: Chlorination 2 77 ) & . TERIR FARAL —HUA
&L R BL Chlorination 2[5 )  M, #Om LT
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R = 6a: 4-CF3; 6b: 4-Cl; 6¢: 4-Br; 6d: 4-t-Bu; 6e: H; 6f: 3- CF3 6g: 3-Cl; 6h: 3-Br; 6i: 3-CHg; 6j: 2-F; 6k: 2, 3 -Cly; 6l: 2,4-Cl,; 6m: 2,5-Cl,
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Figure 3 Synthetic route of target compounds
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on [FIZ5H. AR 4 FE B AR ()4, FLMEMEIA ) & B
Y o- i AR SRR A 2 B 8 & MR RA 1) 77 3K, SR T
FESCI AR R ORI, AR AT VA & e e 3h, iV ie
F N,N-ZF R R (DMF) B 7R S5 Al M v A
TN, BBONHEACTIREAT RO, HHIEAR 4 fE AR, K
B NEIAZ 5 RN EAFIT 735, T2k
RLBEAT. FEAWTROBT SO SE R R B, RIElR 2 S
A4k 3 MRS REAE IR, G RE & EAEUKEARR . oK
i R B IR 25 F T A RE S8 A IONE, (R e L P 4% i) £
80 C, I & R A BT BEFREE .

(e}
Cl
X
0 | R
Chlorination 1
+ SO,Cl, —_—
AS (e}
| —R
=
Cl x
| —R
=

Chlorination 2
B4 Grudfivfie
Figure 4 Discussion on the synthesis
LEFREEY) 6a ABIBEATIE 04, 7301
CyH 5CLF3N;0S, 'H NMR # E 18 M BIR 2R 0
8.38 (1H), 7.89 (1H) A MtLIE ¥4 2H; § 7.69 (2H),
7.54(2H) NZEIL 4H; 6 2.51 (3H) NMEMEIA FH L) 3H; 0
4.75 (1H), 3.85 (1H), 3.46~2.88 (3H), 2.24 (2H), 1.88
(QH) NIRBEF K] 9H, HIREER ERIRFR H A2 130
TBAH B AR AR PC NMR i B 22 AN s 5 201

J&, HAKPRI PR RAFE R SR § 129.28 (2X
C), 125.63 (2XC), DA =5 FF 2k b o0 2 R M) H 30 1) i
({12404 § 129.70 (q, J=32.6 Hz), 125.63 (q, J=3.6 Hz),
123.89 (q, J=272.1 Hz). £ HRMS (ESD)iEHiZib &
Yo F B F U EAE N 500.0572 [M+H]', W2 {E
500.0569 [M+H]", 4axHRZLE 0.003 LLIA.
1.2 EYRIHINEEME

HArb &4 6a~6n MR EHEIESI TR 1. 1E
100 pg/mL KET, HIMULEYIXT /N IR 2 A
HHAEHIR T, Ho 6j MIHIETETEIL 60%. 4-FRIE
(6b)5 2,4-"FUREL(6D), HKH(6e) 548 AIE(6)), 3-F
HI(6g) 5 2,3- A AILOGK) LB R I, IR L HI4AR
R RE 3G S S 00 /N 22 AR B I A B S 1 B bR
B W50 3 SR B 1 A0 ) A R 8, o) 28 SR A e 7
50%LL_E, Hd 6a, 6b, 6e, 6f, 6i, 6j HIFIHIBRL 70%.
K H(6e) S HUR I (6a~6d F 6f~6m)f ELE KB, 7K
R R EUAREE (A48 40 A 2 A RO 5 Ak & P o0t S8 A48 B
VST T2 B ARl Bt DA% 2 a2 s LA i
R, FHod ok B RIL 75%. KEE(6e) 5 BRI
F(6a~6d 1 6f~ 6j)Fl 7K (6e) 5 WU 42 (6k, 6l,
om) 1) BRI, AHAL XA AT LA D9 1 5 H 54 2 1
ERANBE R T 2 AR G0 i IOK 52 B A
SERMHI R, Hod 6b, 6e, 6i FIFNHI R HIE 60%. 53¢
FABERIIEOL—5G 6n RFETEVERIAALE, UESE [ 7EWE
MR b BUAR A g — I B AR R P AT

2 i

REMRB R 205 40 5N B2 R IR R e SR A 540, BEit
FEE T 14 SR L SCHRTE RO 7 5 e PR FER R e A

K1 £ 100 pg/mL KREZT HARL A 6a~6n R i VLG 2/%)”
Table 1 Antibacterial activity (inhibition/%) of target compounds 6a~6n at 100 ng/mL

thE H AR NEIREER W RABTE IKFELUR I LR B B NRK B
6a 4-CF; 50+4bed 70£5b 0 25+4de 45+4de
6b 4-Cl 30+3e 70+8b 0 0+0h 60+3b
6¢c 4-Br 45+5cd 65+ 6bc 0 15+3fg 20+3g
6d 4-t-Bu 30+ 5e 45+ Sef 0 0+0h 10+ 1h
6e H 50+ 6bced 70+ 6b 0 40+5c¢ 60+4b
of 3-CF; 15+3f 70£7b 0 0+0h 30£3f
6g 3-Cl 45+7cd 65+ 5bc 0 0+0h 45+3de
6h 3-Br 30+5¢ 55+3cde 0 10t1g 55+4bc
6i 3-CH; 40+7de 70+£2b 0 0+0h 60+3b
6j 2-F 60+6b 70+4b 0 20+ 2ef 50%4cd
6k 2,3-Cl, 55+ 5bc 60+ 5bed 0 75+6b 50%4cd
6l 2.4-Cl, 50+ 10bed 55+7cde 0 30+4d 50+ 5cd
6m 2.5-Cl, 55+4bc 50+ 3def 0 10t1g 40+3e
6n 2.6-Cl, (5) 15£2f 40E4f 0 0+0h 40+3e

ZHER 100+ 0a 100+ 0a 10040 100+ 0a 100+ 0a

“ F DPS %14, Tukey 72 FILE, /NG F KRR %718 5EFHKT(P<0.05).
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A&, HER%4 '"HNMR. °C NMR Al HRMS ffi
iE. Mg R SR fE 100 pg/mL WE T, Bistbad
6j /N FREER T PE N 60%; 6a, 6b, 6e, 6f, 6i, 6]
o} 3 SRAB B A0 B 8RR 70%; 6k %o 8 2 16 28 97 1)
RGN 75%; 6b, 6e, 61 X 5 JINAK B9 4 B v PN
60%. FIT VT (1) P W R EEC R P MR e 8 4 2 — b LA 5%
BRITE PE A G, T i — ol 24 1 W A R IR i 0 P
FE R F R A IR EEZ SR XS A, /RS
Wi om: 4-F k-5 BE-2-(WR e -4- 355 ) WE e 1] DUAE Ry ot IR
PR 45 K T 1) e S &, HE— 2D I EE AR AR 20
RAEHATH.

3 XIS
3.1 X5

JF %% F Bruker Daltonics Bio-TOF-Q III %Y 57 i#4%
(ESIMS)illg; REDE2AEST Ry-1G 1 84X, HAETT
RERLIE. AR 4 H Bruker Avance 300 4. #%
WEIEARDBCI € . BT 3G = A 43 pr 4.

3.2 LWHE
32,1 1-BUARE K -2- ER(1a~1n) 49 & &

FEREA WISBERERY 250 mL = FUM A N BUR 2K e
(0.15 mol), 30%KMEL(80 mL). 7£ 0 ‘CZ4M T, FMEE
W WOR 2H% N NaNO, (0.15 mol), Ehnse e, fRIE 30
min, 7£ 0 C2F T FE LMW -FEn 40% HBF,
(0.19 mol), fRi 3 h, JkEHIE, 52 MRERL. H
VKOG, THERRBRK. fERA MU FER 250 mL Y
A I ES B2 5M(0.25 mol). £ 57 A i Fi5(0.80 mol).
FAGIEHT(0.02 mol), KP4 1) s B R 2 2 Eh 2 b v g
& mEIPY A, #HREAE 35~40 CJ 8 h. f
JEBREL, VR A B G, UAETEWE, WUR R R
Al 1a~1nP) BB, ST EdE S5 5% SOkl
H—3.

322 1-BUROR A -2-F-7 BR(2a~2n) 89 & %

7E 50 mL = A IR H E4A 1 (0.05 mol)s &
FE(10 mL), SRR 5HE, PR 3 0R 22 123 b
T E50(0.05~0.055 mol), K2 h. FHULFIRKER Sk
W pH=8~9, H =& WHiAE, JoKBRRIN TR, e
Gk 2a~2n) R EBE, AT PR
V7.

3.2.3  N-#T & # K -4-m KBz w2 (3) 89 & A&

FEAHLIBSBERER 250 mL UL VBRI 70%
NaSH (0.18 mol), NH,Cl (0.18 mol), DMF (120 mL), N-
AT PRI -4-FELIRIE(0.04 mol), 7= FHEHE 72 h.
RN SEAfE, PR R R B I E] 600 g

2102 http://sioc-journal.cn/
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UKOKH, BiFE L h G, HMIUKE G HhiE, e
LR CFRFEEN(100 mL X 3), hEZE, PRk S5 gt & it
TR EA 3, AEEA, %R 953%. mp. 134~
135 ‘C; 'H NMR (500 MHz, Chloroform-d) d: 7.66 (s,
1H), 7.10 (s, 1H), 4.22 (d, J=12.5 Hz, 2H), 2.78~2.65
(m, 3H), 1.90 (d, J=12.6 Hz, 2H), 1.73 (qd, J=12.9, 4.5
Hz, 2H), 1.46 (s, 9H); C NMR (126 MHz, Chloroform-d)
5: 172.26, 154.71, 147.35, 133.73, 130.72, 130.37 (2XC),
129.64, 128.90 (2XC), 79.65, 43.71, 40.81 (2XC), 32.47
(2XC), 28477 (3XC), 16.04. HRMS (ESI) caled for
Ca0H,5CIN,0,SNa [M+Na] "™ 415.1395, found 415.1403.

324 4-(4-BARR I -5-F Kook 2K )okog-1-F BR
T B (4a~4n)89 &A%

7E 100 mL 5 PO H A H [EA 2 (0.05 mol). H[H]
4 3 (0.05 mol). JE/KEEFRHN(0.15 mol). IKESER(50 mL).
KAWL, 17680 “CILE T RM. 24 h )&, &Lk
VKEEIR. AR R INAN CIR OB, I8, WA 2m A
PRy, A B IEREIF AME 4a~4n, HERE .
HEHT 2R M.

325 4-BURRA-S5-F A Eed 2 K okvw-1- B 3
(5a~5n) 49 &%,

£ 100 mL ORI HEAR 4 (0.05 mol)Fl 4
mol/L HCI { S /NIE (20 mL). 7E =R N R AT
fitE, N 4 h JEHEZAS BT A A Sa~5n, [EA&BIHRR
V). BEBNT DR
3.2.6 HiRAE4 6a~6n 8945 5%

EEE I TAME 5 (1.0 mmol). NN-— A%
Z (5 mmol). 5,6- —FAEL (1.1 mmol). EDCI (1.5
mmol). HOBt (1.5 mmol). & H %<4 mL). XM 24 h
JEER RN & HE(30 mL), ZIRKLEE, e,
AR 2] H bR A2 6a~6n.

(5,6- - G IE -3 FE ) (4-(4- F FE -5-(4-( = J TP 3 ) 2K
H)MEME-2-FL)IRIE-1-35) I (6a): N 65.8%, IR
[E{A. m.p. 168~169 C; 'H NMR (500 MHz, Chloro-
form-d) J: 8.38 (d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz,
1H), 7.69 (d, J=8.4 Hz, 2H), 7.54 (d, J=8.4 Hz, 2H), 4.75
(s, 1H), 3.85 (s, 1H), 3.46~2.88 (m, 3H), 2.51 (s, 3H),
2.24 (d, J=17.6 Hz, 2H), 1.88 (d, J=8.2 Hz, 2H); °C
NMR (126 MHz, Chloroform-d) ¢: 171.22, 165.20, 150.21,
148.26, 145.12, 137.61, 135.65, 131.60, 130.84, 129.70 (q,
J=32.6 Hz), 129.60, 129.28 (2XC), 125.63 (q, J=3.6 Hz)
(2XC), 123.89 (q, J=272.1 Hz), 47.51, 42.09, 40.18,
32.75, 31.77, 16.06. HRMS (ESI) calcd for CpH;oCLF;-
N;0S [M+H]" 500.0572, found 500.0569.

(4-(5-(4- SR J )-4- F L mgg -2 - LY IR g - 1- 2 )(5,6-

Chin. J. Org. Chem. 2019, 39, 2099~2105
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TSN RE-3-5) I (6b): WL E 64.2%, HEEAE. m.p.
172~173 °C; '"H NMR (500 MHz, Chloroform-d) ¢: 8.38
(d, J=2.1 Hz, 1H), 7.89 (d, J=2.2 Hz, 1H), 7.45~7.38
(m, 2H), 7.39~7.32 (m, 2H), 4.75 (s, 1H), 3.84 (s, 1H),
3.31 (tt, J=11.2, 3.9 Hz, 2H), 3.06 (s, 1H), 2.47 (s, 3H),
2.23 (dd, J=25.2, 9.7 Hz, 2H), 1.87 (d, J=47.4 Hz, 2H);
BC NMR (126 MHz, Chloroform-d) §: 170.48, 165.15,
150.15, 147.51, 145.10, 137.57, 133.77, 131.61, 130.80,
130.37, 130.27 (2XC), 129.85, 128.84 (2XC), 47.56,
42.16, 40.14, 32.61, 31.89, 15.94. HRMS (ESI) calcd for
C,H,oCL3N;0S [M+H]" 466.0309, found 466.0308.

(4-(5-(4-TR A F)-4- F R g 2 L) R g - 1- 3 )(5,6-
TSN E-3-55) I (6c): ULE 66.5%, H [ {A. m.p.
177~178 °C; '"H NMR (500 MHz, Chloroform-d) ¢: 8.38
(d, J=2.1 Hz, 1H), 7.88 (d, J=2.1 Hz, 1H), 7.63~7.50
(m, 2H), 7.38~7.20 (m, 2H), 4.74 (s, 1H), 3.83 (s, 1H),
3.42~2.96 (m, 3H), 2.46 (s, 3H), 2.35~2.09 (m, 2H),
1.85 (s, 2H); *C NMR (126 MHz, Chloroform-d) o:
170.46, 165.15, 150.17, 147.62, 145.11, 137.59, 131.81
(2XC), 131.62, 130.90, 130.82, 130.57 (2XC), 129.86,
121.89, 47.58, 42.27, 40.19, 32.69, 31.86, 16.01. HRMS
(ESI) caled for CyHsBrCLN;OS [M+H]" 509.9804,
found 509.9797.

(4-(5-(4-(BUT ) F2 FL )-4- B JE g e 2 L ) DR g - 1 -
5)(5,6- — SUMLIE-3-55) R (6d): Y2 63.8%, ¥R (1]
&, m.p. 160~161 ‘C; 'H NMR (500 MHz, Chloro-
form-d) J: 8.38 (d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz,
1H), 7.53~7.42 (m, 2H), 7.40~7.33 (m, 2H), 4.75 (s,
1H), 3.84 (s, 1H), 3.49~2.87 (m, 3H), 2.49 (s, 3H), 2.28
(d, J=76.0 Hz, 2H), 1.89 (d, J=27.0 Hz, 2H), 1.37 (s,
9H); *C NMR (126 MHz, Chloroform-d) J: 169.79,
165.17, 150.85, 150.17, 146.91, 145.14, 137.61, 131.69,
131.15, 130.83, 128.97, 128.76 (2XC), 125.59 (2XC),
47.67, 42.20, 40.20, 34.58, 32.66, 31.98, 31.21 (3XC),
16.04. HRMS (ESI) caled for C,sHpsCLN;OS [M+H]"
488.1325, found 488.1324.

(5,6- G e -3-FE ) (4-(4- F B -5- % Fh e e 2 JE ) IR
WE-1-35) R (6e): R 64.5%, HEEA. mp. 146~
147 °C; '"H NMR (500 MHz, Chloroform-d) d: 8.38 (d,
J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz, 1H), 7.47~7.33 (m,
5H), 4.75 (s, 1H), 3.84 (s, 1H), 3.40~2.92 (m, 3H), 2.49
(s, 3H), 2.26 (s, 2H), 1.90 (s, 2H); *C NMR (126 MHz,
Chloroform-d) J: 170.16, 165.15, 150.15, 147.15, 145.11,
137.58, 131.89, 131.65, 131.09, 130.80, 129.07 (2XC),
128.62 (2XC), 127.73, 47.55, 42.17, 40.15, 32.63, 31.91,
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15.97. HRMS (ESI) caled for CyH,CLN;OS [M+H]"
432.0699, found 432.0696.

(5,6- - GUMLIE -3- 35 ) (4-(4- 1 3 -5-3-( =4 FH 38 ) oK
BeyWEMe-2-JL) IR IE - 1-J55) R (6F): YRt 55.2%, €[]
f&. mp. 136~137 ‘C; 'H NMR (500 MHz, Chloro-
form-d) J: 8.38 (d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz,
1H), 7.67 (t, J=1.8 Hz, 1H), 7.65~7.54 (m, 3H), 4.75 (s,
1H), 3.85 (s, 1H), 3.40~2.92 (m, 3H), 2.49 (s, 3H), 2.25
(s, 2H), 1.88 (s, 2H); *C NMR (126 MHz, Chloroform-d)
0: 171.01, 165.23, 150.25, 148.21, 145.14,137.62, 132.89,
132.32, 131.64, 130.88, 131.19 (q, J=32.5 Hz), 129.52,
129.24, 125.81 (q, J=3.8 Hz), 124.47 (q, J=3.7 Hz),
123.78 (q, J=272.5 Hz), 47.51, 42.21, 40.23, 32.69, 31.87,
15.97. HRMS (ESI) caled for Cy,H;oCLF;N;0S [M+H]"
500.0572, found 500.0568.

(4-(5-(3-F A JE )-4- F F e e 2 L Y DR g - 1- 222 )(5,6-
TS E-3-55) Ul (6g): Wi F 55.7%, HAE{E. m.p.
156~157 ‘C; '"H NMR (500 MHz, Chloroform-d) o: 8.38
(d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz, 1H), 7.43~7.28
(m, 4H), 4.74 (s, 1H), 3.84 (s, 1H), 3.39~2.94 (m, 3H),
2.48 (s, 3H), 2.24 (d, J=33.8 Hz, 2H), 1.90 (ddd, J=20.8,
15.6, 9.4 Hz, 2H); BC NMR (126 MHz, Chloroform-d) o:
170.70, 165.17, 150.17, 147.91, 145.11, 137.58, 134.49,
133.72, 131.62, 130.82, 129.87, 129.56, 129.00, 127.81,
127.22, 47.61, 42.25, 40.16, 32.65, 31.90, 16.02. HRMS
(ESI) calcd for C,H;oCI;N30S [M+H]" 466.0309, found
466.0306.

(4-(5-(3-TR A )-4- F J e e 2 B Y DR g - 1- 22 )(5,6-
TS E-3-5) R (6h): L 60.3%, HEE A, m.p.
154~155 °C; '"H NMR (500 MHz, Chloroform-d) J: 8.37
(d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz, 1H), 7.57 (t, J=1.8
Hz, 1H), 7.49 (dt, J=7.9, 1.6 Hz, 1H), 7.38~7.26 (m,
2H), 4.74 (s, 1H), 3.84 (s, 1H), 3.40~2.97 (m, 3H), 2.47
(s, 3H), 2.35~2.10 (m, 2H), 1.87 (s, 2H); *C NMR (126
MHz, Chloroform-d) 6: 170.73, 165.15, 150.16, 147.94,
145.10, 137.58, 134.00, 131.88, 131.61, 130.80, 130.71,
130.10, 129.42, 127.66, 122.60, 47.51, 42.17, 40.15, 32.64,
31.90, 16.00. HRMS (ESI) calcd for C,H;BrC,N;0S
[M+H]" 509.9804, found 509.9803.

(5,6- - G I -3- 35 ) (4-(4- FFF 3L -5-( i) R 3 4 35 ) g
M2V R IE-1-38) F R (61): USSR 53.2%, ¥ o €0 ] 4.
m.p. 134~135 °C; '"H NMR (500 MHz, Chloroform-d) :
8.38 (d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz, 1H), 7.32 (td,
J=172, 1.5 Hz, 1H), 7.26~7.15 (m, 3H), 4.75 (s, 1H),
3.84 (s, 1H), 3.40~2.93 (m, 3H), 2.49 (s, 3H), 2.41 (d, J=
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3.1 Hz, 3H), 2.24 (s, 2H), 1.85 (s, 2H); *C NMR (126
MHz, Chloroform-d) &: 170.22, 165.24, 150.24, 146.98,
145.16, 138.42, 137.64, 131.75, 131.67, 131.35, 130.88,
129.85, 128.64, 128.58, 126.20, 47.65, 42.28, 40.17, 32.77,
31.88, 21.37, 15.96. HRMS (ESI) calcd for Cp,H,,CLNs-
0OS [M+H]" 446.0855, found 446.0853.

(5,6- G IE-3-3E) (4-(5-(2- T K 3k )-4  FR FLIgEmE_2-
FEYURIE -1-F5) FE (6): URE 45.6%, FIELE A, m.p.
140~141 °C; '"H NMR (500 MHz, Chloroform-d) J: 8.38
(d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz, 1H), 7.44~7.33
(m, 2H), 7.26~7.14 (m, 2H), 4.75 (s, 1H), 3.83 (s, 1H),
3.37~2.93 (m, 3H), 2.38 (s, 3H), 2.25 (d, J=34.1 Hz,
2H), 1.92 (s, 2H); >C NMR (126 MHz, Chloroform-d) ¢:
171.60, 165.15, 159.59 (d, J=248.8 Hz), 150.14, 149.70,
145.11, 137.57, 131.97 (d, J=2.4 Hz), 131.65, 130.80,
130.09 (d, J=8.1 Hz), 124.14 (d, J=3.6 Hz), 123.62,
119.51 (d, J=15.3 Hz), 116.03 (d, J=22.1 Hz), 47.62,
42.21, 40.17, 32.67, 31.89, 15.93. HRMS (ESI) calcd for
C,HoCLFN;0S [M+H]" 450.0604, found 450.0607.

(4-(5-(2,3- = G R Jk )-4- R B e e - L) IR W -1-
5)(5,6- — F ML mE -3-J5) F i (6k): % 33.2%, 1A
&, mp. 162~163 ‘C; 'H NMR (500 MHz, Chloro-
form-d) J: 8.42~8.34 (m, 1H), 7.92~7.84 (m, 1H),
7.59~7.48 (m, 1H), 7.32~7.21 (m, 2H), 4.75 (s, 1H),
3.84 (s, 1H), 3.38~2.90 (m, 3H), 2.27 (s, 5H), 1.88 (s,
2H); *C NMR (126 MHz, Chloroform-d) d: 171.78,
165.16, 150.17, 150.01, 145.11, 137.57, 133.79, 133.12,
132.82, 131.62, 130.81, 130.80, 130.66, 127.02, 126.84,
47.65, 42.20, 40.17, 32.67, 31.88, 15.71. HRMS (ESI)
caled for CpH;sCLN;OS [M -+ H]" 499.9919, found
499.9911.

(4-(5-(2,4- — G PR Jk )-4- R B e e - L ) IR W -1-
5)(5,6- —SUMLIE-3-55) AR (61): Y% 38.6%, I {Hu [l 4.
m.p. 157~158 °C; '"H NMR (500 MHz, Chloroform-d) d:
8.38 (d, J=2.1 Hz, 1H), 7.91~7.85 (m, 1H), 7.53 (d, J=
1.9 Hz, 1H), 7.34~7.28 (m, 2H), 4.75 (s, 1H), 3.84 (s,
1H), 3.32 (tt, J=11.4, 4.0 Hz, 2H), 3.06 (s, 1H), 2.28 (s,
5H), 1.89 (s, 2H); °C NMR (126 MHz, Chloroform-d) o:
171.95, 165.18, 150.18, 150.06, 145.12, 137.58, 135.34,
135.20, 133.29, 131.62, 130.82, 129.80, 129.13, 127.10,
125.99, 47.56, 42.24, 40.17, 32.69, 31.86, 15.69. HRMS
(ESI) caled for CyH sCLN;0S [M+H]" 499.9919, found
499.9910.

(4-(5-(2,5- = G PR Jk )-4- R B e w2 L ) IR W -1-
5)(5,6- — FMERE-3-J5) R (6m): YLF 45.9%, [
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. mp. 158~159 ‘C; 'H NMR (500 MHz, Chloro-
form-d) o: 8.38 (d, J=2.1 Hz, 1H), 7.89 (d, J=2.1 Hz,
1H), 7.52~7.30 (m, 3H), 4.75 (s, 1H), 3.85 (s, 1H), 3.42~
2.93 (m, 3H), 2.30 (s, 5H), 1.87 (s, 2H); *C NMR (126
MHz, Chloroform-d) &: 172.14, 165.27, 150.29,150.28,
145.15, 137.64, 133.00, 132.50, 132.36, 132.18, 131.63,
131.01, 130.91, 129.92, 125.89, 47.70, 42.30, 40.22, 32.73,
31.93, 15.79. HRMS (ESI) calcd for CyH 3C1N;0S [M+
H]" 499.9919, found 499.9917.

(4-(4-(2,6-7% 2.5 gm0 - FL IR g - 1- 35 )(5,6- — &L
ME-3-35) F i (6n): F 52.4%, AGEAK. mp. 136~
137 °C; '"H NMR (500 MHz, Chloroform-d) J: 8.37 (d,
J=2.2 Hz, 1H), 7.88 (d, J=2.1 Hz, 1H), 7.35 (d, J=8.0
Hz, 2H), 7.18 (t, J=8.0 Hz, 1H), 6.52 (t, J=1.4 Hz, 1H),
4.67 (s, 1H), 4.46 (d, J=1.1 Hz, 2H), 3.82 (s, 1H), 3.44 —
2.96 (m, 3H), 2.23 (d, J=33.8 Hz, 2H), 1.83 (s, 2H); "°C
NMR (126 MHz, Chloroform-d) 6: 172.73, 165.23, 152.71,
150.23, 145.16, 143.28, 137.64, 136.03, 134.95, 131.70,
130.88, 128.51, 12831 (2 X C), 112.92, 47.44, 42.16,
40.00, 33.43, 32.64, 31.85. HRMS (ESI) caled for
C»H,,CI,N;OSNa [M+Na]" 521.9739, found 521.9737.
3.3 EEMEMR
33.1 ERAETG K

FEbR: ADNZIREIRE, SRR, KFELUN
W, SRR A, UK A

Wbk U (1) PDA B 9784 2142 60~70 °C, %11t
WM ER2577, FEE MK 100 pg/mL K& FE %,
RHR SR EG, BEMEAN 5 mm FIREEDE A5
B T HFRA R, 96 h G, KR XEHE T 5
R,

332 B H
Xt MR B T ELAR — A PR RV B

Xt A B — D ELAR
HBh# Bl (Supporting Information) Hirib &% 6a~
6n f{] '"H NMR, *C NMR H1 HRMS. X L6181 0] DL 4 2
AT 3 (http://sioc-journal.cn/)_F T %%,

MER %) = X100%
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