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Pz, e 2 U R A R R

R 2-(BUR IR )-5-(4,6- — FAFMZRIE-2-FR EH L )-1,3,4- 1%
HEIHE R EMEE
g AT xEEe

WL T R2Ab 2 TR B 310032)
(® National Center for Natural Products Research, University of Mississippi, Oxford, MS 38677)

/_Jl: JJ” /i ¢ éﬁ\ % /i\*,a

WE T RAGNE A S, W ST, AR Z I P A D ARG SRR S 4,6- YRR R I -2-
Bile, BiJ2emitl. L. IMUROR, B 5B SUE R 5 o & AR 2 13 ASHT R 2-(URC R i )-5-(4,6- — 1%k
W WE-2- % 21,3, 4-W8 L& . AEMIEPENINARES RER W, £ 50 ng/mL KRBT, F LG YIR RSN E . Hid
TRIELIA B R SN 1A BAT B IR G P, Hrp IR Dy 3- 9 6 SR AR JELS 1 I 3IA 21 80.22%; & T &
PR R AT AL IR 8 i dud vk, R BRIy 3-, 4-1R, 3-8 4-5UT FEiT, ICs, LT 25 pg/mL, T
XA R K.

FRBRIA WEWERR; 1,3,4-WE T BREE, GG RBERETE; DU IRAA 2 R g

Synthesis and Biological Activity of Novel 2-(Substituted-benzylthio)-
5-(4,6-dimethylpyrimidin-2-thiomethyl)-1,3,4-oxadiazoles

Wang, Zhouyang"” Xu, Hanjing” Zhao, Jianping” Liu, Xinghai* Weng, Jianquan™*
(“ College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310032)
(% National Center for Natural Products Research, University of Mississippi, Oxford, MS 38677)

Abstract In order to find novel biologically active heterocyclic compounds, thirteen new 2-(substitutedbenzylthio)-5-
(4,6-dimethylpyrimidin-2-thiomethyl)-1,3,4-oxadiazoles were prepared with thiocarbamide and 2,4-pentanedione as the staring
materials via cyclization, etherification, hydrazination, cyclization and finally a benzylation reaction under microwave irradia-
tion condition. The preliminary bioassay results indicated that some target compounds exhibited good inhibition activity
against Colletrotichum acutatum, Colletrotichum gloeosporioides and Colletrotichum fragariae at 50 pg/mL, and the inhibition
rate of the compound with 3-fluoro against Colletrotichum acutatum reached 80.22%. Several compounds also showed that
good antileishmanial activities against Leishmania donovani, the 1Csy values of those compounds with 3-chloro, 4-bromo,
3-fluoro and 4-tert-butyl substituent respectively were all less than 25 pg/mL and were more active than the control drug
paromomycin.

Keywords pyrimidine moiety; 1,3,4-oxadiazole; thioether; synthesis; antifungal activity; antileishanial activity
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(0, S)FIREZEHA B Z ARG, B (B EE
SERIMI SN, AT 3G 5R S ORI L AR 2[RI (55 R0 77, A
A MECEL AR A, Rk, AT
FIBETHERE R, A2 5 NBBRSE # AR Rtk S A9
‘Jﬁ,ri[lz%ZO].

TG BRIy TR AT — R
T FREA RIS R 25 S E, A
R 1,3,4-M8 IR 2 4 = R JL R I B ek e
WANE I AHE, KIS A EA R EEE, [
B T AR R B AL AT = R Hys
NT S IAZIA AR DU R IE L S, A
TAE CABR RN 2,15 A B ARG TR Bk 4,6-— S -
2-FilE, BHEJEAREE . L. SRR AL B 1,3,4-
W — e S v PR L R R R, WA 13 ASE Y
2-(HUAR R JE)-5-(4,6- — H BEmE g -2 H 46)-1,3,4-M8 —
el &) Sa~5Sm, [ T 5 B VS 1 IR IR
H2 . (e EMEEHZ4 '"H NMR, IR, ESI-MS J
TCRMNTRIEMIN, A RESZE U Scheme 1 fis.

0O o S Z>N  CICH,COOC,Hs
M+ M, — Lo No—
HN™ N, N” > SH
1
Z N NoHg * H,0
/ﬁ\/lk oHs " Hy =z IN
NS
N™ "SCH,COOCHs N” > SCH,CONHNH,
2 3
’(:( - _ | CH,CI
. R——
CS, v NN N
—— N—< _)\—o _—
KOH s MW
4
N-N
| »—s

N S
A
|\|/ o
_N =
Rl ]
2

5

BR 1 58 2-(BUR SR L)-5-(4,6- — FF L m% g -2- B R 3 -

1,3.4-T8 AL SV & K
Scheme 1  Synthesis of novel 2-(substitutedbenzylthio)-5-
(4,6-dimethylpyrimidin-2-thiomethyl)-1,3,4-oxadiazoles

1 ZR51He
1.1 BRFGEIEEIR

PAHA R AN Z@%W@ﬁjﬁ@ﬁﬁﬁ*{ HEHR 4,6-—_H
FemEnE -, AL, BHE SRR AR 4,6- - H 3
WEIE-2-F 38 ) L WER(3), FRAEVE KOH HI/K LEEH

5 CS, R AR a4k 5-((4,6-— F BEmEnE-2-JE A7/ C) B
H)-1,3,4-18 2B EE(4). HEA 4 ARG R, Bkl
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IR 6 = A e AT R R, 7R S R ek KOH
TRARAE SR, SRS IR a4k 3, BB 0.5 h 5
TN CS, WIS B m ORI H E k 4; 2 U BRI
WA B8 2 A2 BROK L T SE e B AT, e, K
[k 4 SEARREET O, UIBERAME AR, 4
J5 BT RS F (150 W, 40 C, 1.4 kPa)lal &M 15
min, 32| EFR=Y 5, OB EVGE, PoleR g, B
FRALE ) 5a~5m FIUCRTE 72.5%~91.7% [8]. 2-[5-(3-
SRR HE)-1,3,4-18 0 FE % 3K -4, 6- — F -
WE (St A 87.8%; TMIEIEMIK K 1F T = iRiHE 24 h
WK 88.1%, AT WL CRAH 2, (HR A BT
AT KRG 5 I S [].

W EWEEKIZ "H NMR, IR, ESI-MS &t &4
FAEHIN. M 'H NMR 8 nl UG AL A4 Sa~5m,
WA 6 2.40 T H I — MR E g, )38 Fmsne 3 L
AEMITAS CHy; AL2EAIR% 0 4.23~4.47 Z )R — > HA
g, HE TS 1,3,4- W EEMER CHy; 1k
FAHI 5 4.43~4.62 PR EIENTJE TRAL CHy, 105
R#% 6 6.55~6.79 [ FRE U DI A J|& T g BA b ) CH; 2K
A AR R BAE 6 7.03~7.54, 2B L EHIE, M
IR E ] LAE H, 3072~3019 cm™ ' A2 %38 B C—
H {HZ45 RIS IE, 2998~2917 cm ™' b2 Kk C—H
TSR ER I, 1580 & 1500 cm™ ' BT/ IR L C
=C B IRE IR, 1266 [ 1022 cm ™' fitif /& C—N
ZEIRBN e, 76 BSI-MS EighaT LB, Frf
s A5 S TSR [M A+ 1] 1.

1.2 BfHEPRREENE

K& 2 DR E IR R HVEPDA) PR T B bx
B W3 L AR 5 I B8 (Colletrotichum acutatum)-
FAC 5 95 B (Colletrotichum  gloeosporioides) %% Ik
JE I B (Colletrotichum fragariae) K7 %) BK 1% (Botrytis
cinerea) AR HU 4 J1 B (fusarium  oxysporum) 1L FH B AR 1
PGP, 2GR EIRE N S0 pg/mL. UL B
(Captan) Fl11% B i (Azoxystrobin) Ay Xt FE 2551, ik 45 5
W 1, FExF H AR E R ik & ST RN Sg AT T
ECso M, 455 3% 2.

WL R EIE NS R R, A B &0
Sa~5m 7E 50 pg/mL WRE T, ST BRI B MAcIR
JELJ75 T R 5 0 JEL G B 20 R B — S PRI Py e, (R
IRA B ER R AR AR B LT A W HE . 5 B AR
1B PR B BB S PE, anik A9 Sa, 5E AT Sg xR
o5 JE B M 23T 65%, A& Sg %t HAm
2L ) 80.22%; 1AW 5a, 5f, 5g A1 Sh X A Ac 7% JE
FHMH R T 50%, HAib & 5g X Himm RN
60.12%; 1G4 Sa, ST Sg X B AE 7 H B 30 ) R 408
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F1 50 pg/mL WKE T HIREEY) Sa~Sm 8 B TS (01 2/%)
Table 1 Antifungal activities (inhibition rate/%) of compounds Sa~5m at 50 pg/mL
Compd. = A B A HMIAC R JE 1 B R IE R TR A ] R A RAHRTIE
(C. acutatum) (C. gloeosporioides) (C. fragariae) (B. cinerea) (F. oxysporum)
CK* — 0 0 0 0 0
Captan — 98.10 87.40 97.30 95.20 87.70
Azoxystrobin — 87.53 81.24 89.77 21.20 58.20
5a 3-Cl 68.30 57.30 63.28 0 11.30
5b 4-Cl 51.22 48.60 48.40 0 0
5¢ 2,4-Cl, 41.30 47.10 46.95 0 0
5d 3,5-Cl, 49.88 41.20 44.50 7.60 0
Se 4-Br 47.64 43.25 53.05 0 0
5f 2-F 73.67 57.45 71.00 12.41 15.50
5g 3-F 80.22 60.12 74.50 9.30 19.22
5h 4-F 54.75 50.33 48.64 8.55 11.81
5i 3-CN 47.38 45.80 42.05 0 0
5j 4-CN 36.00 31.45 29.34 0 0
5k 3-CH; 24.22 21.22 27.45 0 0
51 4-tert-Bu 19.50 22.50 17.80 0 0
5m 4-OCH; 24.66 9.50 26.30 0 0

¢ CK A7 EXTHE.
R 2 WEW SR Sg XFRAIKIE B A E AR ECs

(ngemL™")
Table 2 ECsy (ugemL™") of compounds 5f and 5g against C.
acutatum and C. fragariae

Compd. C. acutatum C. fragariae
5f 11.56 13.55
5g 9.34 11.25
Captan 5.62 6.33
Azoxystrobin 7.36 7.13

it 60%, Hr sgxt HAMHIZ N 74.50%. — Bk, 47E
IR _E 5] NI BT (R = o R BRI, (b &S
PEECTE IR b 5] N\t i 7255 (R = Jor ik Bl R A 0 ) B 22
U, RIS RA SRR TR F R T InE BT
WEDIE ISR, WA Y) Sg X ARALmR I b Fl i AE
i JEL B 320 32 30 R v ) A O, R 20 il o
80.22%FH 74.50%, ECsofEH 73514 9.34 F1 11.25 pg/mL.
B AR AR AR &M 5 SCHR 21140 & W 7% BS VE EL AR,
B PTE T R R A O, AT RIRE SR 5N B
THEm B b &R A, S g 514
RO R I MTEIEAT .
1.3 BHRREUWHtKRFIM2ERENE

SR R A T8 M T O S0 M (MTT) v B4 H Atk &4
Sa~5m AL KA 2 5 i (Leishmania donovani) £+
WEYEREAT TRk (R 3). PR G R R, 18
40~1.6 pg/mL MWK R, MAOAEYRIE T RAF
PR BRI 2 R s ig ik, b &4 Sa, Se, Sg, 511
ICso fEK T 25 pg/mL, 00T X M 25 /5 2 p 8 &=
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(Paromomycin) (ICso=24.80 ug/mL). Z¥ L ki 73t
HI(R= e 2 5l AU BE IR, A0 Wt e EL A A 4 400 )y
P T 2RI BRI R, AN R B A 22 A
K. #E— BRI S I ROC R BT T M EREAT .

X 3 HMEY Sa~5m IPUF KR 2 JE dUE P [1Csy/

(ngemL )]
Table 3 Antileishmanial activities [ICso/(pgemL™")] of com-
pounds 5a~5m

© 2018 Chinese Chemical Society & SIOC, CAS

Compd. R ICsp Compd. R 1Cs
Paromomycin — 24.80 5¢ 3-F 24.13
5a 3-Cl 24.54 5h 4-F >40.00
5b 4-Cl >40.00 5i 3-CN >40.00
5¢ 2,4-Cl, >40.00 55 4-CN >40.00
5d 3,5-Cl, >40.00 5k 3-CH; 30.72
Se 4-Br 22.54 51  4-tert-Bu  22.37
5f 2-F >40.00 5m 4-OCH; 28.22
2 HHig

KA M S5 M BE R (0 73, CABR IR AN 215 R i A
LG TR B K 4,6- — F EmENE 26, FEEmAL. L.
IR B T A 5-(4,6- P R g 2 FE R AR Y-
1,3,4-W& W2t I, ¢ e 5 AR SUPE T o 7
B —RAH A 2-(BAR IR )-5-(4,6- — HI FEm% g -2- it
F3E)-1,3,4-BE b &), BAsb 454 "H NMR,
IR, ESI-MS Kt R /R AEHaiA. w25 1AM 1k
I, BRI A PN I R I B« A AT ¢ T B AR
R B BRI, A TSk B R
Ukt A 2 i i o
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3 X
3.1 UEFE5HF

Bruker AVANCE III 500 MHz #4741 (LL CDCls
AT, TMS N #5); Thermo-Finnigan LCQ Advantage
JE 4 (EST); Carlo-Erba EA1110 JG& 43 #T{¢; Thermo
Nicolet AVATAR 370 {37 H-2T /MG, X-4 B+ 5
AN D E A (I B TR AL IR ), 2 E CEM A
Discovery ™ T & A . A S48 BT F AR 570 35 R Tl 5 4y
Hraf. drafh 4,6-— F M e -2 - (1) 2 18 SCHR[25] 77
EA R, R 80%; 2-(4,6-— HFEMENE 2R 55 212 2T
Q) HCHR[26] 71 :E 1, W 95%,; (4,6- — M B IE
-2-W ) LI E(3) 2 R SCHR 211756 1, U 92%.
32 ZWHE
321 5-(4,6- = F A eErg 2- KA AR) T -1,3,4-0E =
w0 BT (4) 69 A AR

4 (4,6- — L mE 0E -2- B 58 ) S BEF3, 6.37 g, 30
mmol) A F7A 45 KOH (2.60 g, 45 mmol)f] 100 mL &
KEEH, FERGRE FEERHM CS, (342 g, 45
mmol), EEAREERIT 2 ho IR MLIA, BT G E Ao
KR, g, IE M LRI S pH=4~5, Hritik
B A, fhPE. KPR S A 1 B R i [ A
6.25 g, Bl 5-(4,6-— FHBEmEngE -2 FEAAQ) H JE-1,3,4-M8 —
Me-D-FRHE (4), U 82%. m.p. 178~180 °C(SCHAMEE:
178~182 °C). 'H NMR (500 MHz, CDCl;) d: 6.77 (s,
1H), 4.48 (s, 2H), 2.41 (s, 6H).

322 BOEFHB) 2-(BRARFAI)-5-(4,6- = F g -
2-WEL A )-1,3,4-M8 o 5 89 & m%

¥ 5-(4,6- — H L mEmE -2 - FEMAR) H 2E-1,3,4- 18 k-
2-TREE(4, 541 mg, 2 mmol). FARFE(2.10 mmol) K
K,CO5 (304 mg, 2.20 mmol)i& T 8 mL ZJEH. K s b &
& T Discover CEM il R M #%(150 W, 40 C, 1.38
MPa) B 15 min. K IR S SRR 7K H T H [
i, HhUE. HEE S TR B A AR E A, B EBR ™
Y 2-(BUAR R 3 )-5-(4,6- — FF FE ms e -2- i FF i )-1,3,4-
W 4 5a~5m.

2-(3- 507 FE A FE)-5-(4,6- . FR L M g -2~ A R 3 )-
1,3,4-B8 — M (Sa): H il fe, I 87.8%. mp. 57~
58 ‘C; "H NMR (500 MHz, CDCly) d: 7.41 (d, J=2.0 Hz,
1H), 7.31~7.27 (m, 1H), 7.25 (d, J=5.0 Hz, 1H), 6.79 (s,
1H), 4.62 (s, 2H), 4.40 (s, 2H), 2.45 (s, 6H); “C NMR
(125 MHz, CDCly) §: 168.2, 167.5, 165.5, 164.0, 137.7,
134.5, 130.0, 129.1, 128.3, 127.3, 116.5, 36.0, 24.4, 23.8;
IR (KBr) v: 3051, 2917, 1583, 1480, 1266, 1078 cm ';
ESI-MS m/z: 378.83 [M—|-1]+; Anal. calcd for C,cH;5ClI-
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N,0S,: C 50.72, H 3.99, N 14.79; found C 50.78, H 3.96,
N 14.74.

2-(4- G % 5 B AL )-5-(4,6- — H S mE g 2- iR
5)-1,3,4-BE —M(5b): A, B 90.7%. mp. 94~
95 °C; '"H NMR (500 MHz, CDCl;) d: 7.41 (s, 1H), 7.31~
7.27 (m, 2H), 7.25 (d, J=5.0 Hz, 1H), 6.79 (s, 1H), 4.62
(s, 2H), 4.40 (s, 2H), 2.45 (s, 6H); *C NMR (125 MHz,
CDCly) J: 168.2, 167.5, 165.4, 164.0, 134.2, 133.9, 130.4,
128.9, 116.4, 35.9, 24.4, 23.; IR (KBr) v: 3060, 2925,
1585, 1478, 1266, 1017 cm™'; ESI-MS m/z: 379.04 [M+
177, Anal. caled for C;¢H;sCIN4OS,: C 50.72, H 3.99, N
14.79; found C 50.68, H 4.05, N 14.84.

2-(2,4- U R FE )-5-(4,6- . g g -2- B H
Fo)-1,3,4-W8 M (Se): [k, I8%E 86.5%. m.p.
109~110 C; "H NMR (500 MHz, CDCL;) d: 7.51 (d, J=
8.5 Hz, 1H), 7.39 (d, J=2.5 Hz, 1H), 7.16 (dd, J=2.0, 2.0
Hz, 1H), 6.75 (s, 1H), 4.60 (s, 2H), 4.47 (s, 2H), 2.40 (s,
6H); *C NMR (125 MHz, CDCl;) 6: 168.2, 167.5, 165.6,
164.1, 135.0, 134.8, 132.4, 132.3, 129.6, 127.3, 116.5,
33.8, 24.4, 23.8; IR (KBr) v: 3060, 2969, 1579, 1474,
1266, 1099 cm™'; ESI-MS m/z: 413.00 [M-+1]". Anal.
caled for C;sH4sCLLN,OS,: C 46.49, H 3.41, N 13.55;
found C 46.43, H 3.36, N 13.49.

2-(3,5- B FE A L )-5-(4,6- — F FE s g 2 fing
F)-1,3,4-BE M (5d): A g, I 84.3%. mp. 91~
92 °C;'H NMR (500 MHz, CDCl;) d: 7.52 (d, J=2.0 Hz,
1H), 7.36 (d, J=8.0 Hz, 1H), 7.26 (dd, J=2.0, 2.5 Hz,
1H), 6.75 (s, 1H), 4.61 (s, 2H), 4.36 (s, 2H), 2.40 (s, 6H);
C NMR (125 MHz, CDCl;) d: 168.2, 167.5, 165.6, 163.7,
136.1, 132.7, 132.2, 130.9, 130.6, 128.5, 116.5, 35.3, 24.4,
23.8; IR (KBr) v: 3051, 2970, 1580, 1478, 1262, 1008
cm '; ESI-MS m/z: 413.00 [M+1]"; Anal. caled for
C16H14CLN,OS,: C 46.49, H 3.41, N 13.55; found C 46.51,
H3.38,N 13.51.

2-(4- R R B 2L )-5-(4,6- — PSR g 2- B
Fo)-1,3,4-W8 1 (Se): [, ILE 90.4%. mop.
101~102 °C;'H NMR (500 MHz, CDCls) d: 7.43~7.40
(m, 2H), 7.28 (d, J=2.0 Hz, 1H), 7.27 (d, J=2.0 Hz, 1H),
6.75 (s, 1H), 4.60 (s, 2H), 4.36 (s, 2H), 2.40 (s, 6H); "°C
NMR (125 MHz, CDCly) d: 168.2, 167.5, 165.5, 153.1,
134.8, 131.9, 130.8, 122.1, 116.5, 36.0, 24.5, 23.8; IR
(KBr) v: 3060, 2970, 1544, 1470, 1241, 1066 cm ';
ESI-MS m/z: 423.00 [M+1]". Anal. caled for C¢H,s-
BrN,OS,: C 45.39, H 3.57, N 13.23; found C 45.41, H
3.55, N 13.26.
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2-(2- R B R 3 )-5-(4,6- - B3 mE g -2- B
3)-1,3,4-HE —IB(56): FOEE, 10K 91.4%. mp. 54~
55 °C; 'H NMR (500 MHz, CDCLy) d: 7.47 (td, J=8.0, 2.0
Hz, 1H), 7.34~7.24 (m, 1H), 7.13~7.02 (m, 2H), 6.75 (s,
1H), 4.62 (s, 2H), 4.46 (s, 2H), 2.41 (s, 6H); °C NMR
(125 MHz, CDCl5) 6: 168.2, 167.5, 165.5, 164.2, 161.9 (d,
J=246.9 Hz) , 131.3 (d, J=3.1 Hz), 130.1 (d, J=8.1 Hz),
1243 (d, J=3.8 Hz), 123.1 (d, J=14.4 Hz), 116.4, 115.7
(d, J=21.0 Hz), 30.0, 24.4, 23.8; IR (KBr) v: 3047, 2958,
1580, 1499, 1266, 1000 cm™'; ESI-MS m/z: 362.94 [M+
1]+. Anal. calced for C¢HsF- N4OS,: C 53.02, H 4.17, N
15.46; found C 53.06, H 4.14, N 15.55.

2-(3- R B R 3L )-5-(4,6- - FP 3L mE g -2- B
5)-1,3,4-WE —M(Sg): FIEAAE, UE 83.2%. m.p. 42~
43 °C; "H NMR (500 MHz, CDCl5) 6: 7.06 (td, J=8.0, 6.0
Hz, 1H), 6.99 (d, J=7.5 Hz, 1H), 6.93 (d, J=9.5 Hz, 1H),
6.75 (td, J=8.0, 2.0 Hz, 1H), 6.55 (s, 1H), 4.43 (s, 2H),
4.23 (s, 2H), 2.19 (s, 6H); °C NMR (125 MHz, CDCl;) §:
168.2, 167.5, 165.5, 164.0 (d, J=279.3 Hz), 138.1 (d, J=
7.8 Hz), 130.3 (d, J=8.4 Hz), 124.8 (d, J=2.9 Hz), 116.5,
116.1 (d, J=21.9 Hz), 115.2 (d, J=21.0 Hz), 36.1, 24.4,
23.8; IR (KBr) v: 3056, 2929, 1585, 1478, 1270, 1008
em'; ESI-MS m/z: 362.93 [M+1]". Anal. caled for
Ci6HsFN,OS,: C 53.02, H 4.17, N 15.46; found C 53.06,
H 4.23, N 15.50.

2-(4- L F 2 R 2 )-5-(4,6- — FO3E g g -2- i
55)-1,3,4-BE M (Sh): H S, W 91.7%. mp. 73~
74 °C; 'H NMR (500 MHz, CDCl;) d: 7.35 (dd, J=38.5,
5.0 Hz, 2H), 6.95 (t, J=8.5 Hz, 2H), 6.73 (s, 1H), 4.58 (s,
2H), 4.37 (s, 2H), 2.38 (s, 6H); “C NMR (125 MHz,
CDClLy) 6: 168.2, 167.4, 165.4, 164.1, 163.3 (d, J=245.8
Hz), 131.4 (d, J=3.8 Hz), 130.8 (d, J=8.3 Hz), 116.4,
115.7 (d, J=21.5 Hz), 35.9, 24.4, 23.7; IR (KBr) v: 3056,
2917, 1581, 1511, 1265, 1008 cm ™ '; ESI-MS m/z: 362.98
[M+1]". Anal. caled for C;HoF- N,OS,: C 53.95, H
5.06, N 14.80; found C 53.99, H 5.01, N 14.71.

2-(3- 0 HE T L B HE )-5-(4,6- — PP 3 -1 g -2- B
H)-1,3,4-WE ZM(Si): AR, IR 88.7%. m.p. 95~
98 ‘C; 'H NMR (500 MHz, CDCLy) d: 7.73 (s, 1H), 7.68
(d, J=17.5 Hz, 1H), 7.57 (d, J=8.0 Hz, 1H), 7.42 (t, J=
8.0 Hz, 1H), 6.75 (s, 1H), 4.60 (s, 2H), 4.43 (s, 2H), 2.40
(s, 6H); *C NMR (125 MHz, CDCly) §: 168.1, 167.5,
165.7, 163.5, 137.6, 133.6, 132.5, 131.6, 129.5, 118.3,
116.5, 112.9, 35.5, 24.4, 23.8; IR (KBr) v: 3043, 2990,
2227, 1590, 1474, 1263, 1008 cm '; ESI-MS m/z: 370.58
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[M+1]". Anal. caled for C;;H,sN5OS,: C 55.26, H 4.09, N
18.96; found C 55.20, H 4.12, N 18.88.

2-(4- T FE % L A 3L )-5-(4,6- — FF L - g -2- i H
H)-1,3,4-F8 e (5)): A Bk, IE 91.5%, m.p.
125~126 °C;'H NMR (500 MHz, CDCl;) d: 7.59 (d, J=
8.5 Hz, 2H), 7.54 (d, J=8.5 Hz, 2H), 6.76 (s, 1H), 4.59 (s,
2H), 4.43 (s, 2H), 2.40 (s, 6H); “C NMR (125 MHz,
CDCly) d: 168.1, 167.5, 165.7, 163.5, 141.4, 132.4, 129.8,
118.4, 116.5, 111.9, 35.9, 24.4, 23.8; IR (KBr) v: 3051,
2917, 2226, 1582, 1486, 1267, 1017 cm™'; ESI-MS m/z:
370.55 [M+1]". Anal. calcd for C,7H;sNsOS,: C 55.26, H
4.09, N 18.96; found C 55.22, H 4.03, N 18.90.

2-(3- F 3 % 5 B 36 )-5-(4,6- — F S g g 2-
5)-1,3,4-BE —M(5k): A, B 72.5%. mp. 75~
77 °C; '"H NMR (500 MHz, CDCly) d: 7.14 (d, J=4.5 Hz,
2H), 7.12 (s, 1H), 7.03 (d, J=6.5 Hz, 1H), 6.69 (s, 1H),
4.56 (s, 2H), 4.34 (s, 2H), 2.35 (s, 6H), 2.27 (s, 3H); °C
NMR (125 MHz, CDCly) o: 168.2, 167.4, 165.2, 164.5,
138.5, 135.3, 129.7, 128.8, 128.6, 126.1, 116.4, 36.7, 24.4,
23.8, 21.3; IR (KBr) v: 3072, 2921, 1576, 1474, 1270,
1012 cm™'; ESI-MS m/z: 358.79 [M+1]". Anal. calcd for
C7H,5N,408S,: C 56.96, H 5.06, N 15.63; found C 56.94, H
5.11,N 15.69.

2-(4-HU T Fe AT FE AR F)-5-(4,6- — FF FEmE g -2-fing
FE)-1,3,4-BE M (SD): B dnig, U 78.8%. mp. 82~
83 “C; '"H NMR (500 MHz, CDCl;) d: 7.33 (d, J=3.0 Hz,
3H), 7.28 (s, 1H), 6.75 (s, 1H), 4.62 (s, 2H), 4.42 (s, 2H),
2.42 (s, 6H), 1.31 (s, 9H); *C NMR (125 MHz, CDCl;) ¢:
168.3, 167.4, 165.2, 164.6, 151.1, 132.3, 128.8, 125.7,
116.4,36.4,34.5,31.2, 24.4,23.8; IR (KBr) v: 3064, 2966,
1588, 1471, 1264, 1012 cm™'; ESI-MS m/z: 401.23 [M+
17°. Anal. caled for CyHxuN4OS,: C 59.97, H 6.04, N
13.99; found C 59.94, H5.98, N 14.05.

2-(4- P 4 32 % FE A 3 )-5-(4,6- — FF & s g -2- i
F5)-1,3,4-BE M (Sm): A, 1K 86.5%. m.p. 65~
66 C;'HNMR (500 MHz, CDCl;) d: 7.28 (d, J=9.0 Hz,
2H), 6.80 (d, J=8.5 Hz, 2H), 6.72 (s, 1H), 4.58 (s, 2H),
436 (s, 2H), 3.75 (s, 3H), 2.37 (s, 6H); *C NMR (125
MHz, CDCLy) d: 167.5, 165.3, 159.4, 130.4, 127.4, 124.2,
123.3, 116.5, 114.2, 55.3, 36.4, 24.5, 23.8; IR (KBr) v:
3019, 2998, 1585, 1511, 1266, 1029 cm™'; ESI-MS m/z:
374.86 [M+1]". Anal. caled for CigH, N4 0,S,: C 55.36,
H 5.68, N 14.35; found C 55.33, H 5.63, N 14.28.

4 Bi#1 8} (Supporting Information) {L&4) 5a~5m [

Chin. J. Org. Chem. 2018, 38, 3112~3117
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