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FhEY 1,3,4-E (3, 2-a| e 2K T BB FITE IR S B R B &M

Ax# NExE  HEE K &

XEE  FEH 0 RELR
(BN R 2R G0 AR 285 5 A b AR Y TR [ R B S8 s 0 B 2 M/ 3 i B e (e R 25 5 /4 W TR B A s iy '/
AU T A kG SRR 55002)

WE DGO NS EY, BIIFER T — RIIGEHEIHIN 1,3,4-8 W IE[3,2-a] e B2 8 AT A4, F
F1 '"H NMR, "*C NMR, "°F NMR fll HRMS St Hd AT S5 MR AE. Y5 AEWim R M, 280k & WI7E 100 ug/mL K E TR
H—E MR HENE, o 2-((4-TR 58 ) B 38 )-8-((2- S Mg e -5- 35 A 3 )-5- S A R-6-(3-( = Jil F 2 ) K 386 )- S - 1,3, 48 — 1 Jf:
[3,2-a] & I5E -8- 845 -7- £k (8b) Al 2-(((2- 5 1E Mt -5- 5k ) FR 68 ) T 25 )-8-((2- 4 18 Wk -5 6 ) Y 2 )-5- S AR -6-(B-( = T H 36 ) 2%
F)-5H-[1,3,4] M FE[3,2-a] W5 BE-8-84-7- 25(8d) X A ¥ K Hl(white-backed planthopper, WBPH)IEILRILN 70%;
Ab, A WEVALEREN 50 pg/mL KX 7KFE 4G B (Xanthomonas oryzae pv. oryzae, Xoo), IKFEYHEE 2 BE B
(Xanthomonas oryzae pv. oryzicola, Xoc) MR 7170 B (Xanthomonas citri pv. citri, Xcc)R I HBIFFIHTE M, H
2-((2-( = 960 HY B ) 9% e ) e )-8-((2- S P -5 ) WY 6 )-5- 4 AR -6-(3-( = 90 H 6 ) R 6 )-5 H-[ 1,3,4] M — W 3 [3,2-r] M85 I -8~
$45-7- 2R (8 )T 7K ARG 1 Pk T FH 7K FE A B 44 2% DR BT PRI 28 23 A 70.91% 1 53.34%, S5 T35 HR 24 7] = S o i g
(42.85%F1 51.22%) WETEAA(47.76% A1 23.25%)FIH FEIE(66.97%H1 17.24%); 2-((3-(= 98 1 ) 5 3 ) it I )-8-((2- G ME M- 5-
5 FER)-5- S8 AR-6-(3-(Z A T ) R -5 H-[ 1,348 IR [3,2-a | B E -8-85-7- 21 (8e) X T A skt 327 A PRI 1) 2l 68.97%,
0 T8 1R 4 (35.85%) A At 142 (37.53%).

KA BT 1,3,4-ME T EIR[3,2-a NERR; AR SR

Synthesis and Biological Activity of Novel 1,3,4-Thiadiazolo[3,2-
a]pyrimidinone Mesoionic Derivatives

He, Wenjing Liu, Denyue Gan, Xiuhai Zhang, Jian Liu, Zhengjun

Yi, Chongfen Song, Bao'an™
(State Key Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering, Key Laboratory of Green
Pesticide and Agriculture Bioengineering, Ministry of Education, Center for Research and Development of
Fine Chemicals, Guizhou University, Guiyang 550025)

Abstract A series of 1,3,4-thiadiazolo[3,2-a]pyrimidinone mesoionic derivatives were designed and synthesized with tri-
flumezopyrim as the leading compound, and their structures were characterized by "H NMR, *C NMR, "°F NMR and HRMS.
The preliminary biological activities indicated that the target compounds showed certain insecticidal activities at 100 pg/mL,
of which the lethality rates of 2-((4-chlorobenzyl)thio)-8-((2-chlorothiazol-5-yl)methyl)-5-o0x0-6-(3-(trifluoromethyl)phen-
yl)-5H-[1,3.,4]-thiadiazolo[3,2-a]pyrimidin-8-ium-7-olate (8b) and 2-(((2-chlorothiazol-5-yl)methyl)thio)-8-((2-chlorothiazol-
5-yl)methyl)-5-ox0-6-(3-(trifluoromethyl)phenyl)-5H-[1,3,4]thiadiazolo- [3,2-a]pyrimidin-8-ium-7-olate (8d) against white-
backed planthopper (WBPH) were 70%. Some compounds showed good antibacterial activities against Xanthomonas oryzae
pv. oryzae (Xoo), Xanthomonas oryzae pv. oryzicola (Xoc) and Xanthomonas citri pv. citri (Xcc) at 50 pg/mL, and the inhi-
bitory rates of 2-((2-(trifluoromethyl)benzyl)thio)-8-((2-chlorothiazol-5-yl)methyl)-5-ox0-6-(3-(trifluoromethyl)phenyl)-
5H-[1,3,4]thiadiazolo[3,2-a]pyrimidin-8-ium-7-olate (8h) to Xoo and Xoc were 70.91% and 53.34%, respectively, which were
better than thiodiazole copper (47.76% and 23.25%) and bismerthiazol (66.97% and 17.24%). The inhibition rate of 2-((3-(tri-
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fluoromethyl)benzyl)thio)-8-((2-chlorothiazol-5-yl)methyl)-5-0x0-6-(3-(trifluoromethyl)phenyl)-5H-[1,3,4]thiadiazolo[ 3,2-a]-
pyrimidin-8-ium-7-olate (8e) to Xcc was 68.97%, which was better than thiediazole copper (35.85%) and bismerthiazol

(37.53%)

Keywords mesoionic; 1,3,4-thiadiazolo[3,2-a]pyrimidinone; insecticidal activity; antibacterial activity

1935 £, Earl Z'VEF Z BRI AL FE i N-K 55 H 20
5AEIR I NG B N-ERS - N-Z8 38 H 2 R, &k
AR —MFE N B A, ZATERR AR 2%
PETR YRR, I 2 R BIY, HgE MR il ek
PR TS o T AR S 6 TR R, XL
F— st g bk 2oL Wik, SIANT A E s
)(mesoionic compounds) kK7~ 2 JE li A H 2 AL
V15— SRk i B A AR X B, BT AT
RPN By 1 H af 5 B A A S 2 1 i 1 55 - [ B
AT, DR 5 T R AT A Bl o e AR S BB
ZRE DB AT AIRRE A, 5P E Rk
A L3RRI R, A B AR AT AR A 25 48 0 s
R, WO T AT IR SR04 S FLARAR A I A B B
IR

NETHEMR T BEABRMMI M F R 2
AN, B BEAEPEED., JrgnEt . s gt
AN U160 o b A W T 43 52 245 W0 2 AT
TEA G, A A F] O & H = SR B BE (Triflume-
zopyrim, TEM)!'"'f1 Dicloromezotiaz([& 1)/ 4851
A% HUGR, A 50 ER B IR SR B B 2% HRRIE MR 2, Tt
UL B2 A 410 1) 771 5 3 AR A % R R e 3 BB H
B MR B T AV R S B0 2 AR R a3
TMEREFF1,2-a] W5 WE BRFR ) O&E A 167 K 3-Ar_E 2R
B4, AU DBk A IAE 500 pg/mL I3 R X
1 REI BT RoEE 75%. 2016 4, HAMLZ MR St
FIBIAFF T — 2870 1605 NI RSN B
&1, Hrh Z 50 A PR A ER B A = R
dEE. 2018 4, ARSI PR HARE T E 1-625] N
SO0 % A 45 A ) I I [1,2-] W WE P 2R B 1A &4,
PSS BRI SR I — % B2 AP R
PE, ERGERIN A CEEA R EIEICR NS
.

AR, IR 2 N T8 AR 25 il
Hor 1,3,4-M — 2 — R RN 1, BRA R
AT B RO R P VA 2 A i
FEAR S 1,3,4-18 M SR B R RAT AR M A MR N —
HE BB BB SRR T 2R T 550
LN T SR B BE A AP TE A B TR AW
oy, TERTHIRE Ao BEmt b, 28 T/E AR 5 24577 TFM %G
FUEY), R WP RERIEMEIIRT, & 5-2 -
1,3,4- M8 k-2 B B 45 44 5 77 TR TR . G 2 A i)
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1,3,4-ME M IE[3,2-q) M NE BF3F; [FIRY, DL dicloromezo-
tiaz [FJEMEZL AR TFM FF 1 AL me 38, BEiHA T
— R 1,341 T IMIE[3 2 EE R BT A ),
FEVEMEATH R B ARSI, B AR S & g 4k
I, Scheme 1.
1 RS
1.1 EYHERK

U0 Scheme 1 Fizw, & 56 AR =5 IR 41 A J5
BE, IRBRERVEMEALFR, Wi ER L s N AS B R A 1 2
Ja R 1. BRER — P ERYE NaH 25 Fidit Claisen fig
it A EIFaMA 2, SRIEHEAT KR, 1S EIh A 3,
BETHS 24,6- =FAXM4 G132 Ak 4. 5ILFIE,
ANFBAR AR S 5-5 FE-1,3,4-18 LD RRRE BEAT S5 1%
B N A2 a4k Sa~5n, 2 )5 B L 1S 3 A a4
6a~6n, Ff5 2-5(-5-(G0H3E)-MEme 2 A SEAZ HUAR S B
FEHER Ta~Tn, FZALLHFRONER], 5k 4 6
i & 153 AL AY) 8a~8n.
1.2 WEYEIESTHh

Fr & ik Hbr e &9¥05@5 'TH NMR, °C NMR, “F
NMR FI HRMS #iis2 &5 4. L H bt &4 8a A%, 76 'H
NMR H, 6 7.45~8.07 Kbt LY 2 HIE R A
WA S, MEME b S B A IAAAE, RN s 1%,
2B 6 4 7.80, #E 0 5.36 HIFLA s 1&4 S-CH,-Ar
AWRIES, EEgiiE e 451 AR TN EFH LS
IE ML 3 B AL 7E °C NMR H 153.0, 136.4
A1 136.0 HBLAI0GE N EEME F = NERAIE, 6 R
161.2, 154.2 [RIUg A0 —me I BRIR 1, AR A 851
R R A2 A A B BILAE 158.1, 157.5, 142.9. £
YF NMR H, § N—60.9 tBIGAF T =5 A EEMAFAE. 16
HRMS EEF, BARF=#1) HRMS [M+H]" Sell{E A
PSR — 8, RZEITE 6 3 AN, EI-MS 45 Rt SR
H TN R B TG R, X IESE T RS
LUlEEY A
1.3 EHEMENRZER

1T Histb &9 8a~8n X (1 K El(white-
backed planthopper, WBPH), 7KF& 1 -4k 95 B (Xantho-
monas oryzae pv. oryzae, Xoo), JKF&4H B M 2% BLIR
(Xanthomonas oryzae pv. oryzicola, Xoc)FH v iz B
(Xanthomonas citri pv. citri, Xcc) £ g PEMASE .
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Target compounds
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Figure 1 Design strategy of target compounds
Cl

OH

OH
CH,0H o (CH3O)ZCO 00 NaOH
—_—
O 71,50, (cat) o Eon (COCI)Z/CHZCIZIDMF
CFs CFs |

HoooH R C"_(/\/C'

S._NH, RClorRBr NN . .
HS‘<\N—\{\1,/ K2CO4/DMF HzN%SJ\S/ C4HgO3/EtOAC S/< )\ J\ 1) KoCO4/n-BusNBr/i-PrOH
5a ~5n Ga 6nH (2) NaOH/H,0
(0]
8a: R = 4-Br-benzyl 8b: R = 4-Cl-benzyl 8c: R = n-amyl
-z/ 3_</ J\\ . CF3 8d: R = 2-Cl-5-methylthiazole 8e: R = 3-CF-benzyl 8f: R = 3,3.3-Fy-propy|
Toluene y 8g: R = 3-CN-propyl 8h: R = 2-CF3-benzyl 8i: R = 4-CF3-benzyl
)\ 8j: R = 3,5-(CF3),-benzyl 8k: R = 3-CH30-benzyl 8I: R = 3-CH30-benzyl
N“N/ S\ | />——C| 8m: R = benzyl 8n: R = isopropyl
7a~7n R 8a~8n
BR 1 HishEY) 8a~8n (14 ik Lk
Scheme 1 Synthetic routes of target compounds 8a~8n
FR1 HFMLEY) 8a~8n [MAEY)E M
Table 1 Biological activities of the title compounds 8a~8n
Compd 7 dUE M BT R /%, 100 pg/mL) R B PG /%, 50 pg/mL)
) HE K KA E Ak KRG B 1 2% B 1 A 5t 9
8a 40.601+3.54 16.85+3.41 5.51+3.98 31.62£3.25
8b 70.00£6.66 38.12£3.02 30.3714.68 21.701+0.26
8c 48.6716.64 51.52%1.36 24.6916.13 15.11£4.05
8d 70.00£0.01 2.73£3.58 8.12+0.24 49.811+4.40
8e 42.121+4.20 5.72+£2.14 3.00+2.42 68.971+1.87
8f 0 6.17£1.24 10.34+3.46 11.91£1.90
8g 34.54+£291 20.731+2.87 22.691+5.47 14.47%1.51
8h 33.33£0.01 7091£1.67 53.344+4.03 33.48+4.68
8i 38.70£5.21 16.73£2.89 21.02£2.53 24.011+1.45
8j 40.00%+0.01 41.88+3.16 32.04+3.81 20.28 +4.54
8k 28.731+1.53 32.06£2.58 26.201+3.72 28.861+3.41
81 55.17£2.19 23.6413.03 16.85+4.00 22.001+4.01
8m 23.03%£2.01 41.76 :1.59 35.71%£4.55 18.72+£3.21
8n 33.33£0.01 27944145 23.861+4.00 48.8510.51
TFM 100.0010.01 42.854+2.90 51.224+4.69 49.55+2.31
T T £ — 47.76 +3.41 23.25+5.60 35.85+3.01
IH- i e — 66.97+4.91 17.24+2.01 37.5342.09

TR,
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4 BRI E A 100 pg/mL I R Z S A1 K
AR — @ MEEE, &) 8b 1 8d X H 1 K EY
WACEN 70%. {EHRE AN 50 pg/mL i, HErb &% K
TG S BT o 7K R 4 B 1 2% DR T AT A I3 3 6 B —
Tl B 2 R e I E . ek &4 8h Xf/KAG
P A 9 T R K R A R 1 2% B S A F0 A R 0 )R
70.91%F1 53.34%, P8 T35 HE 24555 = JiR I IE (42.85%
F151.22%) E T Hi(47.76% K1 23.25%) A #4(66.97%
F17.24%); LAY 8e X HE AR 5t 7 993 11 (1) 400 1) %6 Ky
68.97%, T = FIRMENE (49.55%) W 14 47 (35.85%) Al
HAGI4E(37.53%), HA A1) 8e X A5t 20 B 1E ECso
N 203 pg/mL, LT BEEH(87.9 ng/mL)FIH Ffik44.5
ug/mL)(F 2).
R2 HIFMLEY) 8e XTHIFEHZR B ECso (A

Table 2 ECs, values of the title compounds 8e against Xcc

Compd. Toxic regression equation r ECs/(ngemL™")
8¢  y=—04761x+5.6499 0.9347 20.3

MERE ] y=1.9447x+1.2190 0.9804 87.9

HASE y=1.5561x+2.4354 0.9963 445

2 #ig

DL =R RS E g 5 T 454, R s 1 S 45 A 42 I
H,OBHE T 14 NSRRI 1,3,4-88 P IF[3,2-a]
WEIE R RN B T EY. Btk &R hiEe 'H
NMR, “C NMR, F NMR Al HRMS #E47HiA, F5H1k
GDAT T B I DL AW R E . S5 R ARk
B4 100 pg/mL B, HEMEAEYIX AT CEA —E MR
duE k. FINEREE N 50 pg/mL i, 80L& Y5t KRG
A BT 7K R 240 B 1 2 DR B AN M A 3502 3 T 2 TR
HELLF AN . XS T 45 AR A 1,3,4-ME It
[3,2-a W IE A B T4 & WA % HFI AT AT R 5
R B — @ M ENE, AN E TR SRR
IR T HEENSEE R,

3 EES
3.1 UES5HF

X-4B BUHF B BAUE sS e LRI IE, B,
ZF-1 B =AM M A (L), Bruker ASCEND 400
MHz #% i 3EHR(TMS R A AR, DMSO-ds B CDCl; 7
HE[E), TSQ 8000 A7 # ik (X (HRMS, FEBR K iH/K
BHEA R A ), HP MS 5973 i i {3 (3 [F H % A 7)),
TW200 bR (L), GR6ODA 7=k K #s(F ). fr
FARFSE Moy br g, WseF B AL TR A A, fr
A 24 S S g Bk Y R A BR A .
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3.2 FEMLEYIERK

RN (2,4,6- = SR HE)-2-(3-( =5 H 25 735 A
TIRER(4) IR EOCHER[34] T VE A R, AR N-((2- 5
M-S ) L )-S-(BUAR AR 25 )-1,3,4- 1 — -2 fi(7Ta~Tm)
FE IR SCHR[351 10 712 k.
3.3 HBHHFRUEYIHERK

Z: W SCHR[35] 00 7732, ARECH a4k 7a~Tn, 1.5
equiv. I [EIA 4 F 50 mL BJREEHEH, 15 mL HRAE N
R, RN 6 h, )26 (TLC) (V e
V ewem=1 . S)Eﬁﬁiﬁmlﬁfi RN ER G, WIEREEE
A, BRI LR AL BRI A 1,3,4-18 M IE[3,2-a]
I E H A B T ATAEY) 8a~8n, BT NIL &Y.

2-(4- PRSI ) AR FE -8 - (2- G ME M- 53 F JE -5 -4
R-6-[3-( =5 F ) LI ]-5H-[1,3,4]1E M3 [3,2-a]
WE-8-$5-7-2h(8a): FELMEAK, 7% 65.5%. mp. 216.9~
217.9 °C; '"H NMR (400 MHz, DMSO-d;) d: 8.07 (s, 1H,
ArH), 8.02 (d, J=7.8 Hz, 1H, ArH), 7.80 (s, IH,
Thiazole-H), 7.54~7.49 (m, 3H, ArH), 7.49~7.45 (m,
3H, ArH), 5.36 (s, 2H, S-CH,-Ar), 4.51 (s, 2H, CH,); "*C
NMR (100 MHz, DMSO-d) d: 161.2, 158.1, 157.5, 154.2,
153.0, 142.9, 136.4, 136.0, 134.2, 133.1, 132.2, 131.9,
128.5, 128.2, 127.9, 126.6 (q, J=3.8 Hz), 125.1 (q, J=
270.5 Hz), 122.1 (q, J=3.6 Hz), 122.0, 121.6, 91.8, 46.0,
36.9;"”F NMR (376 MHz, DMSO-d;) 5: —60.9; MS (EI,
70 eV) miz (%): 646 (IM+2]7), 169 (100), 132 (46), 90
(30); HRMS (ESI) calcd for Cy3H;30,N4BrCIF;S; [M—+
H]": 644.90974, found 644.90839.

2-(4-FUN ) A -8 (2- S ME M-S - L) T L 54K
FR-6-[3-( = FH ) 2R -5 H-[ 1,3, 4] W — W 3 3,2-a] 15
WE-8-55-7-£5(8b): FELEf&, f=Z 35.0%. m.p. 217.8~
218.2 “C; '"H NMR (400 MHz, DMSO-dq) J: 8.07 (s, 1H,
ArH), 8.02 (d, J=79 Hz, 1H, ArH), 7.80 (s, 1H,
Thiazole-H), 7.56~7.50 (m, 3H, ArH), 7.47 (d, J=7.8 Hz,
1H, ArH), 7.40~7.35 (m, 2H), 5.36 (s, 2H, S-CH,-Ar),
4.53 (s, 2H, CH,); *C NMR (100 MHz, DMSO-d;) §:
161.2, 158.1, 157.5, 154.2, 153.0, 142.9, 136.4, 135.5,
1342, 133.1, 133.0, 131.9, 129.0, 128.6, 128.5, 128.3,
127.9, 126.6 (q, J=4.0 Hz), 125.1 (q, J=272.4 Hz), 122.1
(t, J=3.6 Hz), 91.8, 46.0, 36.9; F NMR (376 MHz,
DMSO-ds) 0: —60.9; MS (EI, 70 eV) m/z (%): 600 (M),
160 (17), 125 (100), 89 (22), 63 (14); HRMS (ESI) caled
for CpH40,N,CLF;S; [M + H] " : 600.96025, found
600.95923.

2- IR FE IR HE -8 (2- S ME M- 5 -3 ) FH -5 -4 AR -6-

Chin. J. Org. Chem. 2019, 39, 2287 ~2294



Chinese Journal of Organic Chemistry

ARTICLE

[3-( =4 H ) R -5 H-[1,3,4] W — W 5 [3,2-a] M5 I -8-
85-7-3h (8c): M AK, % 29.7%. mp. 140.8 ~
141.4 °C; '"H NMR (400 MHz, DMSO-d;) J: 8.06 (s, 1H,
ArH), 8.01 (d, J=7.9 Hz, 1H, ArH), 7.85 (s, 1H, Thiazole-
H), 7.52 (t, J=7.8 Hz, 1H, ArH), 7.46 (d, J=7.8 Hz, 1H,
ArH), 5.37 (s, 2H, CH,), 3.28 (t, J=7.3 Hz, 2H, CH,CH,-
CH,CH,CH3), 1.77~1.69 (m, 2H, CH,CH,CH,CH,CH,),
1.40~1.32 (m, 2H, CH,CH,CH,CH,CHj3), 1.32~1.25 (m,
2H, CH,CH,CH,CH,CHj3), 0.85 (t, J=7.2 Hz, 3H, CH,-
CH,CH,CH,CH;); *C NMR (100 MHz, DMSO-ds) o:
161.1, 158.3, 158.1, 154.3, 153.0, 142.9, 136.4, 134.2,
133.2, 128.5, 126.6 (q, J=4.2 Hz), 125.1 (q, J=272.1 Hz),
122.1 (q, J=3.6 Hz), 121.0, 91.8, 46.2, 34.3, 30.6, 28.4,
22.0, 14.3; "’F NMR (376 MHz, DMSO-ds) 6: —60.9; MS
(EI, 70 eV) mlz (%): 546 (M), 157 (30), 132 (100), 43
(46), 71 (15); HRMS (ESI) caled for CpH;90,N4CIF;S;
[M+H]": 547.03053, found 547.03021.

2-((2- S M -5 -k B L ) i -8 - (2- S M -5 - k) FR
Fe-5- S A-6-[3-( i H 2 ) R HE -5 H-[1,3,4] M8 — M5
[3,2-a]BEHE-8-85-7-25(8d): B A&, =2 26.6%. m.p.
90.0~91.6 C; "H NMR (400 MHz, DMSO-d;) o: 8.08 (s,
1H, ArH), 8.04 (d, J=7.9 Hz, 1H, ArH), 7.80 (s, 1H,
Thiazole-H), 7.73 (s, 1H, Thiazole-H), 7.55~7.51 (m, 1H,
ArH), 7.47 (dd, J=7.8, 0.6 Hz, 1H, ArH), 5.38 (s, 2H, 2H,
S-CH,-Ar), 4.75 (s, 2H-CH,); *C NMR (100 MHz,
DMSO-dg) d: 161.4, 158.1, 157.4, 154.3, 153.0, 151.0,
142.8, 142.6, 137.1, 136.4, 134.2, 133.2, 128.6, 128.2,
126.6 (q, J=4.0 Hz), 125.6 (q, J=272.2 Hz), 122.1 (q,
J=3.6 Hz), 91.8, 459, 29.7; “F NMR (376 MHz,
DMSO-ds) 0: —60.9; MS (EI, 70 eV) m/z (%): 607 (M"),
167 (13), 132 (100), 71 (24), 45 (18); HRMS (ESI) calcd
for CyH;10NsCLF;S, [M + H] *: 607.91192, found
607.91052.

2-((B-( =5 FF AR ) R R ) Bt - 8- (2- S M M -5 - 25 ) T 2
-5-SEAR-6-[3-( =R H 2 PR 2L -5 H-[1,3,4]WE M [3,2-4a]
W IE-8-545-7-3h(8e): B EAEA, 772 11.8%. m.p. 70.0~
71.8 ‘C; '"H NMR (400 MHz, DMSO-d;) §: 8.12 (s, 1H,
ArH), 8.06 (d, J=7.6 Hz, 1H, ArH), 7.96 (s, 1H,
Thiazole-H), 7.88 (d, J=7.7 Hz, 1H, ArH), 7.83 (s, 1H,
ArH), 7.66 (d, J=7.7 Hz, 1H, ArH), 7.57 (d, J=8.1 Hz,
2H, ArH), 7.50 (d, J=7.6 Hz, 1H, ArH), 5.39 (s, 2H,
Thiazole-CH,), 4.66 (s, 2H, ArCH,); °*C NMR (100 MHz,
DMSO-dg) 0: 161.2, 158.0, 157.5, 154.2, 153.0, 142.8,
138.2, 136.5, 134.2, 134.2, 133.2, 130.0, 129.8, 128.5,
126.7 (q, J=3.9 Hz), 126.6 (q, J=3.9 Hz), 125.9, 125.0
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(q, J=3.4 Hz), 124.8 (dd, J=272.2, 55.4 Hz), 123.7, 122.1
(q, J=3.7 Hz), 91.7, 46.0, 36.9; F NMR (376 MHz,
DMSO-dg) 9: —60.9, —61.1; MS (EI, 70 eV) m/z (%):
634 (M"), 159 (100), 132 (75), 109 (25), 86 (25); HRMS
(ESI) caled for CoH40,N4CIF(S; [M+H]": 634.98661,
found 634.98541.

2-((3,3,3- = H TN 5 ) Bt A )-8-((2- S ME Mk 5- )
F£)-5- AR -6-(3-( = % H 58 ) K 25 )-S5 H-[1,3,4] ME — Wk Jf:
[3,2-a] M5 HE-8-85-7-5(8F): M O[EIE, 7% 44.2%. m.p.
180.0~181.6 C; 'H NMR (400 MHz, DMSO-d;) J: 8.11
(s, 1H, ArH), 8.06 (d, J=7.8 Hz, 1H, ArH), 7.87 (s, 1H,
Thiazole-H), 7.60 (dd, J=21.3, 18.3 Hz, 1H, ArH), 7.57~
7.47 (m, 2H, ArH), 5.44 (s, 2H, Thiazole-CH,), 3.54~3.48
(m, 2H, S-CH,), 2.89~2.81 (m, 2H, SCH,CH,); *C NMR
(100 MHz, DMSO-dy) 6: 161.4, 158.0, 157.5, 154.2, 153.1,
142.9, 136.4, 134.2, 133.2, 129.8, 128.5, 126.6 (q, J=3.7
Hz), 125.1 (q, J=272.1 Hz), 122.1 (q, J=3.8 Hz), 91.8,
52.3, 46.0, 32.6 (q, J=28.2 Hz), 26.4; F NMR (376
MHz, DMSO-dg) 6: —61.0, —64.4; MS (EI, 70 eV) m/z
(%): 572 (M"), 157 (45), 132 (100), 77 (45), 45 (35);
HRMS (ESI) caled for C;oH;;0,N,CIFsS; [M+H] ":
572.97096, found 572.96948.

2-((3-F I P 25 ) i L )-8-((2- Sl M M- 5358 ) T 3 )-5- 47
FR-6-(3-(= 4 F IE) K JE)-5 H-[ 1,3, 41058 M IF[3,2-a] W5 IE
-8-345-7-#(8g): HAEMK, F7F 43.3%. m.p. 75.0~
76.1 °C; 'H NMR (400 MHz, CDCl3) d: 8.05 (s, 1H, ArH),
7.95 (dd, J=4.2, 3.1 Hz, 1H, ArH), 7.60 (s, 1H, Thiazole-
H), 7.48 (dd, J=3.7, 1.4 Hz, 2H, ArH), 5.20 (s, 2H,
Thiazole-CH,), 3.46 (t, J=7.0 Hz, 2H, S-CH,), 2.53 (t,
J=6.9 Hz, 2H, S-CH,CH,), 2.18 (d, J=7.0 Hz, 2H,
S-CH,CH,CH,-CN); *C NMR (100 MHz, DMSO-d;) o:
157.9, 157.3, 156.6, 155.7, 153.8, 142.4, 1342, 133.7,
130.9, 129.9 (q, J=31.9 Hz), 128.2, 127.1 (q, J=3.7 Hz),
124.5 (q, J=272.5 Hz), 123.1 (dd, J=7.3, 3.5 Hz), 118 .4,
93.1, 46.4, 32.8, 24.6, 16.2; "’F NMR (376 MHz, CDCl;) ¢:
—62.1;MS (EI, 70 eV) m/z (%): 543 (M"), 227 (16), 186
(16), 157 (25), 132 (100), 41 (50); HRMS calcd for
CaH140,NsCIF;S; [M + H] © @ 543.99448,
543.99365.

2-((2-( =30 FP 2 ) R 22 ) B 228 )-8-((2- L M e -5 - 2 )
F)-5- AR -6-(3-( = 5 H ) R 5k )-5H-[1,3,4] 8 — Mk Jf:
[3,2-a]EHE-8-85-7-25(8h): BE A4, =2 45.4%. m.p.
77.0~78.2 “C; "H NMR (400 MHz, DMSO-d;) 6: 8.13 (s,
1H, ArH), 8.08 (d, J/=7.8 Hz, 1H, ArH), 7.86 (d, J=9.1
Hz, 2H, Thiazole-H), 7.80 (d, J=7.7 Hz, 1H, ArH), 7.70

found
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(t, J=7.5 Hz, 1H, ArH), 7.57 (dd, J=16.5, 8.1 Hz, 2H,
ArH), 7.50 (d, J=17.8 Hz, 1H, ArH), 5.43 (s, 2H,
Thiazole-CH,), 4.73 (s, 2H, Ar-CH,); *C NMR (100 MHz,
DMSO-dg) d: 161.4, 158.1, 157.2, 154.3, 153.0, 142.9,
136.4, 134.2, 133.7, 133.6, 133.2, 133.1, 129.5, 128.6,
128.5, 128.2 (d, J=24.6 Hz), 127.0 (q, J=5.3 Hz), 126.6
(q, J=3.9 Hz), 125.1 (q, J=272.1 Hz), 124.8 (q, J=274.3
Hz), 121.03 (q, J=3.9 Hz), 91.8, 46.0, 34.7,; ”F NMR
(376 MHz, DMSO-dy) 6: —58.0, —61.0; MS (EL 70 eV)
mlz (%): 634 (M), 213 (17), 159 (100), 132 (48), 109
(21); HRMS (ESI) caled for C,4H 30,N4CIFS; [M—|—H]+:
634.98661, found 634.98560.

2-((4-( =980 ) 7 0 ) Bl R )-8-((2- S R e -5 - ) FH
F)-5- AR -6-3-( = % F 55 ) K 35 )-5H-[1,3,4] ME — Wk Jf:
[3,2-a]WENE-8-54i-7-3h (81): & AL[EAA, F72% 57.8%. m.p.
85.7~86.3 ‘C; '"H NMR (400 MHz, DMSO-d;) 6: 8.11 (s,
1H, ArH), 8.06 (d, J=7.8 Hz, 1H, ArH), 7.84 (s, 1H,
Thiazole-H), 7.79 (d, J=8.1 Hz, 2H, ArH), 7.71 (d, J=8.3
Hz, 2H, ArH), 7.53 (dd, J=19.2, 7.8 Hz, 2H, ArH), 5.40
(s, 2H, Thiazole-CH,), 4.66 (s, 2H, Ar-CH,); BC NMR
(100 MHz, CDCly) 8: 157.9, 157.3, 156.6, 155.7, 153.8,
142.4, 134.2, 133.7, 130.9, 129.9 (q, J=31.9 Hz), 128.2,
127.1 (q, J=3.7 Hz), 124.5 (q, J=272.5 Hz), 123.1 (dd,
J=7.3, 3.5 Hz), 118.4, 93.1, 46.4, 32.8, 24.6, 16.2; "°F
NMR (376 MHz, DMSO-dy) 6: —60.9, —61.0; MS (EI,
70 eV) m/z (%): 634 (M"), 422 (27), 159 (88), 132 (100),
109 (30); HRMS (ESI) caled for Co4yH;30,N,CIF¢S; [M+
H]": 634.98661, found 634.98535.

2-((3,5- 80— 58 H 8 ) ) i 5k ) - 8- ((2- S MR I -5 - 35
FH J2)-5- 584 R-6-(3-( =4 P 2% ) 2K 35 )-S5 H-[1,3,4] 8 — M Jf:
[3,2-a]WENE-8-55-7-h(8)): B A A, 772 46.2%. m.p.
230.6~230.8 ‘C; '"H NMR (400 MHz, DMSO-d;) ¢: 8.35
(s, 2H, ArH), 8.15 (s, 1H, ArH), 8.08 (d, J=7.8 Hz, 1H,
ArH), 8.02 (s, 1H, ArH), 7.82 (s, 1H, Thiazole-H), 7.53
(dd, J=23.0, 7.8 Hz, 2H, ArH), 5.39 (s, 2H, Thiazole-
CH,), 4.71 (s, 2H, Ar-CH,); *C NMR (100 MHz, DMSO-
de) 0: 161.3, 158.1, 157.4, 154.1, 153.0, 142.8, 140.6,
136.5, 134.1, 133.2, 133.2, 131.3, 131.3 (q, J=32.6 Hz),
130.6 (q, J=32.9 Hz), 121.9 (dt, J=7.8, 3.7 Hz), 123.7 (q,
J=273.0 Hz), 125.1 (q, J=272.1 Hz), 126.6 (q, J=4.1
Hz), 91.6, 45.9, 36.2; '”F NMR (376 MHz, DMSO-d;) o:
—61.1, —61.3; MS (EI, 70 eV) m/z (%): 702 (M"), 227
(94), 157 (44), 132 (100), 43 (44); HRMS (ESI) calcd for

C25H1302N4C1ng3 [M + H] * . 70297400, found
702.97314.
2292 http://sioc-journal.cn/
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2-((3- F AR L I B 2 ) - 8-((2- S ME M - 5- 3k ) FF 3K ) -5-
AAR-6-(3-(= 5 H FE) R 3 )-5 H-[1,3,4] 0 — I8 F(3,2-a] W%
WE-8-85-7-#h(8K): T EAE K, =% 25.3%. mp. 81.4~
82.3 “C; 'H NMR (400 MHz, DMSO-d;) J: 8.11 (s, 1H,
ArH), 8.06 (d, J=7.8 Hz, 1H, ArH), 7.85 (d, J=6.7 Hz,
1H, Thiazole-H), 7.58~7.49 (m, 2H, ArH), 7.37~7.30
(m, 2H, ArH), 7.25 (t, J=7.5 Hz, 1H, ArH), 7.13 (d, J=
7.5 Hz, 1H, ArH), 5.40 (s, 2H, Thiazole-CH,), 4.54 (s, 2H,
Ar-CH,), 2.30 (s, 3H, OCH;); “C NMR (100 MHz,
DMSO-dg) d: 161.1, 158.1, 157.7, 154.3, 153.0, 142.9,
138.3, 136.5, 135.9, 134.2, 133.1, 130.6, 129.1, 129.0,
128.5, 128.2, 127.1, 126.6 (q, J=3.6 Hz), 125.1 (q, J=
270.6 Hz), 122.1 (q, J=4.3 Hz), 91.8, 46.0, 37.9, 21.4; "°F
NMR (376 MHz, DMSO-dy) 0: —60.9; MS (EI, 70 eV)
mlz (%): 157 (13), 132 (36), 105 (100), 77 (11); HRMS
(ESI) caled for C,4H;,05N,CIF;S; [M+H]": 597.00979,
found 597.00824.

2-((4-FFAA L 3L ) i 35 )-8 -((2- U ME M -5 -k ) T 3G ).-5-
AAR-6-(3-(= 5 FF I8 A 3E)-5H-[ 1,3, 4] 4 H-[3,2-a] W5
WE-8-545-7-#h (81): B A4, 72 31.9%. mp. 80.0~
81.1 “C; 'H NMR (400 MHz, DMSO-dy) d: 8.13 (s, 1H,
ArH), 8.07 (d, J=7.6 Hz, 1H, ArH), 7.86 (s, 1H,
Thiazole-H), 7.59~7.47 (m, 3H, ArH), 7.34 (t, J=7.4 Hz,
1H, ArH), 7.06 (d, J=8.2 Hz, 1H, ArH), 6.93 (t, J=7.3
Hz, 1H, ArH), 5.41 (s, 2H, Thiazole-CH,), 4.52 (s, 2H,
ArCH,), 3.85 (s, 3H, OCHs); “C NMR (100 MHz,
DMSO-dg) d: 161.2, 158.0, 158.1, 157.7, 154.3, 153.0,
1429, 136.4, 134.2, 1332, 131.5, 130.4, 128.5, 128.2,
126.6 (q, J=3.7 Hz), 125.1 (q, J=272.2 Hz), 123.2, 122.1
(q, J=3.7 Hz), 120.9, 111.6, 91.8, 56.1, 46.1, 33.5; "°F
NMR (376 MHz, DMSO-ds) 6: —60.9; MS (EL 70 eV)
mlz (%): 596 (M"), 156 (21), 121 (100), 91 (96), 77 (16);
HRMS (ESI) caled for CpH;,;05N,CIF5S; [M+H] :
597.00979, found 597.00861.

2-(FRHERR AL )-8-((2- S ME ML -5 - ) FE 8- 5 -4 AR -6-
G-(Z R I IL)-5H-[1,3,4]8 M FF[3,2-a] M5 IE-8-
45 -7- 25 8m): BAE 4K, 7 E 42.7%. mp. 759 ~
76.8 °C; '"H NMR (400 MHz, DMSO-d) d: 8.11 (s, 1H,
ArH), 8.06 (d, J=7.8 Hz, 1H, ArH), 7.84 (s, 1H,
Thiazole-H), 7.57~7.50 (m, 4H, ArH), 7.38~7.31 (m,
3H, ArH), 5.40 (s, 2H, Thiazole-CH,), 4.59 (s, 2H,
Ar-CH,); *C NMR (100 MHz, DMSO-d;) J: 161.2, 158.1,
157.7, 154.3, 153.0, 142.9, 136.4, 136.2, 134.2, 133.1,
130.0, 129.1, 128.5, 128.4, 128.2, 126.6 (q, J=3.9 Hz),
125.0 (q, J=270.5 Hz), 121.1 (q, J=3.5 Hz), 91.8, 46.0,
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37.7;"F NMR (376 MHz, DMSO-dy) 6: —60.9; MS (EI,
70 eV) m/z (%): 566 (M), 157 (8), 132 (18), 91 (100), 65
(12); HRMS (ESI) caled for Cp3H40,N,CIFsNaS; [M+
Na]": 588.98117, found 588.98053.

2-( 5P B 2L ) -8-((2- S ME M- 5 - ) F ) -5 -4 AR -6-
G-(ZR PR EIL)-5H-[1,3,4]8 M FF[3,2-a] M5 IE-8-
$5-7-25(8n): FOMFEAE, 7% 28.1%. m.p. 78.7~
80.1 “C; 'H NMR (400 MHz, DMSO-d;) d: 8.10 (s, 1H,
ArH), 8.05 (d, J=7.8 Hz, 1H, ArH), 7.88 (d, J=6.9 Hz,
1H, Thiazole-H), 7.58~7.47 (m, 2H, ArH), 5.41 (s, 2H,
Thiazole-CH,), 3.25 (d, J=6.8 Hz, 2H, SCH,), 2.10~1.98
(m, 1H, CH;CHCHj3), 1.04 (d, J=6.7 Hz, 6H, CHs); °C
NMR (100 MHz, DMSO-d;) d: 161.1, 158.4, 158.1, 154.3,
153.0, 142.9, 136.4, 134.2, 133.2, 128.5, 128.2, 127.4 (q,
J=30.9 Hz), 125.5 (d, J=4.0 Hz), 124.0 (g, J=272.1 Hz),
121.01 (q, J=3.8 Hz), 91.8, 46.2, 42.4, 28.2, 21.9; "F
NMR (376 MHz, DMSO-dy) 6: —61.0; MS (EIL 70 eV)
miz (%): 532 (M"), 186 (34), 132 (78), 72 (85), 57 (100),
43 (98); HRMS (ESI) caled for CyH;70,N,CIF5S; [M+
H]": 533.01488, found 533.01453.

3.4 BRRUEINEEMEIR
3.4.1 AF KA REEMK

R S S5 B PR AL A PIFE R N 100 pg/mL B
XA RERIESERE. AR 10 MRKFES) T 2
TREFRILA, WX 10 Skl Ut H =S A bt AT RO, F
AT 1 mL, [RI LA DMSO Bt IR K =2 E 6t
8 W35S FH B 25 T8 F 40 A A 3 W SR AR BB 2R
£, BT 23~28 CHIIERMFEIE, 72 h JFW T
&L, LB, B RATahiEsE. At i
RIS R S R BE T
3.42  PHE MM

TV R VRO AT B AR A R KRS 1 R
BRI~ R AR 502705 TR A0 7K R 4 B 1P 2% TR0 AT ) 8 A 411 B v
PEIR. Ktk &4 8a~8n AT 95% M- Ak 5 24, 2008 1
Wi BRIV ARAE 120 uL DMSO 1, JEFH & A tiR-20
01%)FIKERZE 4 mL, ¥ 1 mL ZGBIAZIE 4 mL
NB #5772 5:(NB, 3 g 2R HRI, 1 g BEREHT, 10 g % %10,
5 g AWM 1 L dd H,0, pH 7.0~7.2)f] 15 mL &,
B 200 pL # 5 FH 75 5 ODsos E RN 2. LATEZ4 11 AH [H]
A EEAE Sy [P XS B, oA e AR T 40 D9 BH P L R
J N A T 368 A A A 1R 48 B T (R T S 2 R AR R
1:100). BHEFHARELE 28 C, 180 r/min HIFEIKHIE
BARG BT 24~48 h. AF AR B A P BRI
595 nm K R OD fH. B LA R AT SIS 1

I 1 (%)=(C—T)/CX100
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Horpr © AR EXS HE AL 41 R 2E < IR IE MU A (ODsos),

T AR AL BE AL 240 B A A AR A I ¥ B2 B (O Dsos).
PARTIRE VE A, 3 RS, 2B 7

L VISRTT ECso (. A BE 3 A PATSER, FFEE(T 3 K

A EH(Supporting Information) H#Fr{L &%) 8a~
8n MR BEILIREE . Bl . A LA, X eehppln]
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