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BilE, BEJGAREE . WL FMEAR R R L, SRR VA AR T 15 N B ST R AE A 1Y) 1,3,4-1E R ik
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Abstract In order to find novel biologically active heterocyclic compounds, fifteen novel 1,3,4-thiadiazole thioether deriva-
tives carrying pyrimidine moiety were prepared by using thiocarbamide and 2,4-pentanedione as the staring materials via cy-
clization, etherification, hydrazination, cyclization and the last benzylation reaction under microwave irradiation. The struc-
tures of the synthesized compounds were characterized by 'H NMR, *C NMR, IR, ESI-MS and elemental analysis. The pre-
liminary bioassay results indicated that some target compounds exhibited moderate inhibition activity against Colletrotichum
acutatum, Colletrotichum gloeosporioides and Colletrotichum fragariae at 50 pg/mL, and the inhibition rate of 2-(((4,6-
dimethylpyrimidin-2-yl)thio)methyl)-5-((3-fluorobenzyl)thio)-1,3,4-thiadiazole (7i) against Colletrotichum acutatum and Col-
letrotichum fragariae were 79.84% and 73.46% respectively. Several compounds also showed good antileishmanial activities
against Leishmania donovani, 2-(((4,6-dimethylpyrimidin-2-yl)thio)methyl)-5-((2-fluorobenzyl)thio)-1,3,4-thiadiazole (7h)
and 2-(((4,6-dimethylpyrimidin-2-yl)thio)methyl)-5-((4-fluorobenzyl)thio)-1,3,4-thiadiazole (7j) were found highly active with
1Cs¢ values of 21.3 and 23.6 pg/mL, respectively.

Keywords pyrimidine moiety; 1,3,4-thiadiazole; thioether; microwave assisted synthesis; antifungal activity; antileishanial
activity
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PURL IR 2 st PV v, Hoh o6 T 1,3,4-ME 3
B PR BRI A 2 T R 3 2 PR AR ST U4l L AL
A, AL R 2 5 B AR B
ML T BN, 0 AR R A AR ™
(Rfe s, WAL 90% LA MY, T H T AH IR YT 259
TAEAERIEROR. Mids B Bt. B2 255 R IR
DRLHE T 25 3 R A BRI A1 2 L e fgk ik 24 0t T F 1 i
T 2 S A E B L {EARTE A, 1,3,4- M AT
AP “N—C—S” ZiMRE1E st rh LB S A
PRI G 2 1, AR A B O AR L 1,
Ty R DA AR B AR, AT B % BE G 1t A % 25 2
WONT) 5 — 5 TH, E8E W5y o 5NN IR 1 (] 2%
AN R S AR, I FLURT DA 2y
PN HE T B — IR AL S M E 25 TR T I R T 4
AAFAE—E PR, G0 H AR 2 208 IR RGTHE A &
= 1,3,4-ME IR, T AT LRI 2GR0 — S Bt
PEUISE ) B, EATEH S F SN e PR R, e
HAY N, KA 215 BN A HME RS 1.
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MS KGR RN, & 2k Scheme 1 fs.
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1.1 EREEIEHTE

T 18] 1 (4,6- — FF 2 8 I -2- T AR ) 2 Tk ik (S) A
5-(4,6- — FH JmE g -2-JE A AR) B AR -1,3,4- W8 MR- B
(O) A e, PLEE 7 G ORI il B A i A
[ 7%, RAEETES R, FAk s FENAEG 12
h, A 6 T EAE =R S h eI A, (HR A
Wik W AE CEM Discover i [ 2% #1(150 W, 1.4
MPa)4& 5 [N 10 min 28 47, BIATSRAFAR G %7 5. 7]
DL, S FH st 4 By G s mT KO0 i e 2 B ).

WA 5-(4,6-— F JEmE g -2 - JL AR AX) FH Jk-1,3,4- 18
2T BE(6) FHHAR R AL KoCOs fRAE T, TR T
(150 W, 40 °C, 1.4 MPa)/x v 15 min BRI A3 2] B bxfb &
W7, IRSCEFESR, YRR, B EY Ta~To
HICRTE 74.8 %~89.7 % 8. — KL, HIF L AMK
L 5L AR (R = T 3 B EUIS) I, fb SR iish
TP HR (R = Fe He 8 AU I . (b B4
'H NMR, *C NMR, IR, ESI-MS Kt & F£AERIA.
MAZHEE SRR H TR, (&Y 7a~T0 H5EERER
AHIERT CH; FIML 220 # HIITE § 2.40~2.45, L HIE,
5 1,3,4-W "S5 HAZAIER) CHy 220 # HILLE &
4.44~4.65, JHEIE, MO CH, AL HILFE 6
4.66~4.71, 2RI wiEIR FENLFENBEE 6
6.75~6.79, JNEEIE, AN HIALE 6 6.93~7.72,
B L EIE; MAZRIBRE ] UG H, S msng A
CH; 4L 7 M ERAE 6 23.7, 5 1,3,4- = M4k Ky B4
) CH, HUIRAE 6 29.4~29.5, “FA7 CH, BRIALALFS
WAE 6 31.1~38.1, Mg b 5 a7 6
115.9~116.4, BELEIR 4 (6)RLBE ML= AL B ELTE
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Scheme 1 Synthesis of novel 1,3,4-thiadiazole thioether derivatives containing pyrimidine moiety

1010 http://sioc-journal.cn/

© 2017 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2017, 37, 1009~1015



Chinese Journal of Organic Chemistry

NOTE

0 164.8~167.6, WuEIf b 2 (iBRIALAN B I o
168.9~169.0, 1M 1,3,4-M& — 3K E 5 Armg 4L A0 8% Y
BITE 6 168.2~168.8, 1,3,4-M MR | 2 ArR AL 2EAT
M BLE 6 167.5~168.2. ML AMEIEE FmT LAE H,
WENE IR 1) =C—H RSN H BLAE 3060 em ™' FHET,
5 PR R % 1 CH, 35 3h R Uic b H FILAE 2990 em ™! BT,
1,3,4- — AR C=N R4a R 3N i HILAE 1580
em 24, MMEKER B C=N B35 C=C H IR
Wl U BLAE 1535 em ' fHIE, JEH C—S $AE 696
cm ' BT AREAT — AN IR ISIE. AL, LAY
7k, 71 _Fff C=N 4 RI7E 2226, 2222 ecm ™ AbH — /MR
(HREN k. 78 ESI-MS B R a] LLE H, BT B AR
WAV RN T BRI T B FIEM+H]
1.2 BEMHEYRREZRMN

K 2 0 B IR 2R 555 (PDA) P IR T B bR
B VIR B S AR IE 1 (Colletrotichum acutatum) )
K2 IR IE 99 1 (Colletrotichum gloeosporioides) %1% Ik JH
J#i B (Colletrotichum fragariae) - 7% 7 %] ¥k & (Botrytis
cinerea) MASTAHE J) & (Fusarium oxysporum) 1.7 #1781
A BNETE, A EK N 50 pg/mL. LL e E P
(captan) F1 1% 1 i (Azoxystrobin) Jy 5 FE 245 771, W 45

MR, FIEPE 7RG I &9 AT T 8 e,
AL L% 2.

W0 2R S PR S R, 7 50 pg/mL WKE T,
FIT A B AR A PN ST R IE B AT ¢ T B R R AR
RO — 5 HIMRITEE, (B A< 6 2 BR B A1 970 B
TJIREREARBA MENE. S S PRI 0 B g
PE, WHLAY) Te, Th R 71 XA A0IE B 1) 2R 22588
it 65%, HAbEW 71 H A 2L F) 79.84%; LAY
7 R 73X MAC 0 TEL B A1 22 29 30l 0 54.30% 811 57.03%;
B e, Th FTi 0 SRR R IH B IR0 1) R X0 60%,
Horb 7i 0 AW N 73.46%. — ok, AERIL 5]
AW R T (R = = R BER S, (E gt
T F BRI (R = e S Bl F 88 B4y, HLS ARG
LT RE R IE M R A, U F IR TSI NE
B LA iE B s, b B4 73 K S AR A R
R IR JEL T 250 3% IR HH A A R, L 1 % 43
79.84%7F1 73.46%, 72 h MK ) 1Cso (H M ELAK, 737N
6.3 F1 7.4, DL BRI, KmEnEEn, 1,3,4-M — BEAIGR
fik S VE O A B, Wb S R bR A A —
SE MM E G, 25 T AW R R T B 0 TR I
HA#— SR 5 ANE

F1 pgeml “RET HERMLE Ta~To AR BN HIZ/%)

Table 1 Fungicidal activities of compounds 7a~70 (inhibition rate/%) at 50pugemL "

Compd. R 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
7a H 41.33 39.52 34.10 12.23 15.05
7b 2-Cl 48.50 37.40 51.46 0 0
Tc 3-Cl 65.36 54.30 60.43 0 0
7d 4-Cl 43.03 46.56 41.12 0 0
Te 2,4-Cl, 37.48 42.90 46.65 0 0
7t 3,5-Cl, 48.35 38.08 41.00 0 0
Tg 4-Br 44.46 40.65 49.08 0 0
7h 2-F 68.75 42.80 64.60 0 18.08
7i 3-F 79.84 57.03 73.46 17.47 22.03
7j 4-F 48.66 47.09 42.24 13.54 14.70
7k 3-CN 45.05 42.82 40.47 0 0
7 4-CN 33.30 29.43 39.50 0 0
7m 3-CH; 24.73 26.50 27.77 0 0
7n 4-tert-Bu 40.36 8.82 26.08 0 0
70 4-OCH; 22.57 12.35 27.44 0 0

“ CK A= EXE.

2 A Ti A 48 B 72 h RIS SRR E 1 1Cs (ngemL )
Table 2 The ICs, values (ugemL™") of 7i against C. acutatum and C. fragariae at 48 and 72 h

Funeal isolat 7i Captan Azoxystrobin
e e 48 h 72h 48 h 72h 48 h 72h
C. acutatum 3.0 6.3 2.5 5.2 2.9 6.8
C. fragariae 4.6 7.4 1.6 3.0 2.2 5.1
Chin. J. Org. Chem. 2017, 37, 1009~1015 © 2017 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 1011



BIKE

1.3 BiFtEYmitt KA 2R RE N

SR FH R A0 I e 5 DO 250 (MTT) P20t B ARk & 4
Ta~"To AL KF = 7 B (Leishmania donovani)E+:
WEPEHEAT TR (R 3). WIS R R Y, 1R
40~1.6 pg/mL MWK R, MAONAEYRIE T —%
AL A2 IR duii e, e &9 7h, 74, 75, Tn A
70 ) 1Cs [EIE T 30 pg/mL. EHALEY Th, 7i F1 7j
P EAT RUFIPURL ORI 2 5 s 1, b b 549 7h
A1 7§ B ICso B4 21.3 A1 23.6 pg/mL, K T2
71 B2 JE 2% 25 (Paromomycin) (ICso=24.8 pg/mL), THAZ
W B F R R5I S m A 2 A R, )
SERRAL SRR R T M AEBEAT .
£33 HisLE 7a~T0 BIHUAL P 2 I SUEPE[ICse/ (nge
mL™!
Table)]3 Antileishmanial activities [ICso/(ugemL )] of com-
pounds 7a~70

Compd. R 1C5 Compd. R | (7
Paromomycin 24.8 7h 2-F 213
7a H 31.8 7i 3-F 27.9
7b 2-Cl >40.0 7j 4-F 23.6
Te 3-Cl 30.6 7k 3-CN >40.0
7d 4-Cl >40.0 7 4-CN >40.0
Te 2,4-Cl, >40.0 7m 3-CH;, 36.2
7t 3,5-Cl, >40.0 n 4-tert-Bu  25.9
7g 4-Br 39.8 70 4-OCH; 293
2 #Hig

DA IR AN 2, 15 TR B Dl R 46 TR L . 4,6~ FR R e
WE-2-BREE, FREmAb. BHE. LRSI R, AR
T 15 ANE B EEERE IR R 1,3, 4-ME IR BERAL &
Y. BS54 "TH NMR, °C NMR, IR, ESI-MS
KOCE N RAERIN. WS A SR, R
TR A AT AR A I TR M RC R L 1 N B e L B L
BRAFME S, & THEIERA RGPk IR
2R HEYE. [FR, EYIPR R T — S M E R RO
RER, NEEMNAEIA S SuE e T Bt

3 SWES

3.1 UES5HF

Bruker AVANCE III 500 MHz #% 435 3R4% (BA CDCls
R, TMS H#F), Thermo-Finnigan LCQ Advantage
JRIEAX(EST), Carlo-Erba EA1110 JGE 4 #H711X, Thermo
Nicolet AVATAR 370 #3720 4MiAY, X-4 BI% 5
INFE BIEAGREE T RAR IE), Discover CEM i &
A A5G BT R T A al. dhal ik 4,6-—
FLWE g -2-TR BE(3) 2 B SCHR[33] 7 V26 A, i 80.2%;
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& 2-(4,6-— FH LIS NE-2-R JL) 2. 1R 2.T56(4) 2 HE STk
B417iEA R, Y 95.0%.
3.2 XWHE
321 (4,6-= % HEuw-2-m ) THLBH(S) 89 & A%

W KA 2-(4,6- MR NE -2-Fi ) 4
R Z.TiE(4) (6.86 g, 30 mmol)Fl 85%7/KA (5.3 g 90
mmol)¥& T 60 mL Jo/K ZEEH. FHEZE R 12 he RN
SEEE, U LA A s A, A - B (AR B
30 D)IRAWBEE, TS A AR 4,6- — B BEmE g -2-
L) S WEES), 5.92 g, L& 92.0%. m.p. 84~85 C
CCHREDY 84~86 °C).

T Bh: ¥ 2-(4,6- — FFEmENE -2-fi %) 4R R
(4) (686 mg, 3 mmol)Fl 85% KA (530 mg, 9 mmol)¥%
T 2mL /K AEE. ¥R E T CEM Discover Tl &
NA%(150 W, 80 C, 1.4 MPa) 25 10 min. ZU1 A
A A FRAS A L[5 1A 591 mg, W 91.9 %.
322 5-(4,6-=F e 2- KA AR) P A-13,4-8 =
D FREE 6 695 AR

W7 %5 (6.37 g, 30 mmol) INA EIiE A KOH
(2.60 g, 45 mmol)f] 100 mL J/K ZEE, FEZEE N
CS, (3.42 g, 45 mmol), EiM+: 5 h JEHE, UL L
77 S ¢ e R ST N @7 2 S NP el b v e e I K N
AF| 20 mL KERERH, HidE 2 h 5, BIRAGREIA K
K, B B AR, g I E A A 10% NaOH #%
VAR, TE BT, 1920 0 8 M 2h IR IR AL B
pH=4~5, FRLRHTH A EE A, SHuE. Kk, TES
B 5-(4,6-— F FEmE g -2-FLmiAR) F k- 1,3,4- 168 k-2
f%(6), 6.81 g, WHK 84%. m.p. 171~172 C; '"H NMR
(500 MHz, CDCl3) 0: 12.37 (s, 1H), 6.80 (s, 1H), 4.56 (d,
J=143.5 Hz, 2H), 2.44 (s, 6H). Anal. calcd for CoH;oN4Ss:
C 39.98, H 3.73, N 20.72; found 39.87, H 3.68, N 20.76.

TWos B ¥ 5 (425 mg, 2 mmol), KOH 168 mg, 3
mmol), CS, (228 mg, 3 mmol)#& T 8 mL JL/K ZEEH.
R E T CEM Discover fli  Bi2%(150 W, 30 C,
1.4 MPa)H B/ 12 min. 401 FARFIAbEEAS 4.78 ¢ H ]
4 6, W 85.4 %.
323 2-(BURF AR A )-5-(4,6- = F A g 2- F AR
H)-1,3,4-K == (7) 89 A A&

¥ 6 (541 mg, 2 mmol). HULEE(2.10 mmol).
K,CO;5 (304 mg, 2.20 mmol)i& T 8 mL ZEE. ¥
HHET CEM Discover ik N#(150 W, 40 C, 1.4
MPa)H e B 15 min. IR SRR SN ¥ K HoAT H [
i, g, CREE G TRA R O Gk, B EFR™
W) 2-BUARAN AR I -5-(4,6- — F LW g -2- FRR k) - 1,3,4- 1€
M (7a~7To).

Chin. J. Org. Chem. 2017, 37, 1009~1015
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2-F A Jk-5-(4,6- — FH R ms g 2- B A 4L )-1,3,4- 188 —
MW (7a): O, IE 84.3%. mp. 54~55 C; 'H
NMR (500 MHz, CDCl3) 6: 7.40 (d, J=7.0 Hz, 2H),
7.33~7.30 (m, 2H), 7.29~7.25 (m, 1H), 6.78 (s, 1H),
4.71 (s, 2H), 4.53 (s, 2H), 2.44 (s, 6H); °C NMR (125
MHz, CDCl;) 6: 168.9, 168.2, 167.5, 166.0, 135.9, 129.1,
128.6, 127.7, 116.3, 38.0, 29.4, 23.7; IR (KBr) v: 3060,
2990, 2929, 1580, 1531, 1491, 1268, 1058, 846, 761, 698
em'; ESI-MS m/z: 361.5 [M+H]". Anal. caled for
CigH1N4S3: C 53.30, H 4.47, N 15.54; found C 53.29, H
438, N 15.62.

2-(2-F BRI )-5-(4,6- — FF JEmE g -2- FE AR ) - 1,3,4-
WE M (Tb): s R, UK 86.3%. mp. 116~117 C;
'"H NMR (500 MHz, CDCly) d: 7.55~7.53 (m, 1H),
7.38~7.36 (m, 1H), 7.23~7.17 (m, 2H), 6.77 (s, 1H),
4.70 (s, 2H), 4.65 (s, 2H), 2.44 (s, 6H); °C NMR (125
MHz, CDCl;) 0: 169.0, 168.5, 168.2, 167.6, 138.3, 134.1,
129.7, 129.3, 128.6, 127.0, 116.4, 35.5, 29.4, 23.7; IR
(KBr) v: 3060, 2994, 2913, 1582, 1535, 1269, 1066, 853,
727, 665 cm'; ESI-MS m/z: 395.56 [M~+H]". Anal. calcd
for C,H;sCIN,S;: C 48.66, H 3.83, N 14.19; found C
48.73, H3.89, N 14.27.

2-(3-F R AL )-5-(4,6- — H FLm g -2- FH AR J)-1,3,4-
e (7e): AR, R 85.7%. mp. 90~91 C; 'H
NMR (500 MHz, CDCL3) §: 7.39 (s, 1H), 7.29~7.26 (m,
1H), 7.23~7.22 (m, 2H), 6.77 (s, 1H), 4.70 (s, 2H), 4.48
(s, 2H), 2.43 (s, 6H); “C NMR (125 MHz, CDCl3) o:
169.0, 168.6, 167.7, 165.5, 138.2, 134.4, 129.9, 129.2,
128.0, 127.35, 116.4, 37.2, 29.4, 23.7; IR (KBr) v: 3056,
2982, 2913, 1585, 1535, 1265, 1009, 869, 755, 696 cm ';
ESI-MS m/z: 3953 [M+H]". Anal. caled for C,¢H;sCl-
N,S;: C 48.66, H 3.83, N 14.19; found C 48.76, H 3.75, N
14.23.

2-(4-F BRI )-5-(4,6- — FF JEmE g -2- F AR ) -1,3,4-
e —Ik(7d): AR, IR 86.5%. mp. 90~91 C; 'H
NMR (500 MHz, CDCly) 6: 7.33 (d, J=8.5 Hz, 2H), 7.25
(d, J=8.5 Hz, 2H), 6.77 (s, 1H), 4.69 (s, 2H), 4.46 (s, 2H),
2.43 (s, 6H); *C NMR (125 MHz, CDCl5) : 169.0, 168.6,
167.5, 165.5, 134.7, 133.6, 130.5, 128.8, 116.4, 37.1, 29.4,
23.7; IR (KBr) v: 3056, 2990, 2929, 1580, 1535, 1270,
1066, 808, 738, 645 cm™'; ESI-MS m/z: 395.3 [M+H]".
Anal. calced for C;¢H;sCIN,S;: C 48.66, H 3.83, N 14.19;
found C 48.72, H 3.89, N 14.12.

2-(2,4- BN OBR 5E)-5-(4,6- — H L g o -2- HRR
H)-1,3,4-WE 1 (Te): [, ILE 84.7%. m.p.

Chin. J. Org. Chem. 2017, 37, 1009~1015
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125~126 °C; 'H NMR (500 MHz, CDCl;) §: 7.52 (d, J=
8.5 Hz, 1H), 7.39 (d, J=2.5 Hz, 1H), 7.17 (dd, J=8.0, 2.0
Hz, 1H), 6.78 (s, 1H), 4.70 (s, 2H), 4.61 (s, 2H), 2.44 (s,
6H); *C NMR (125 MHz, CDCl;) 6: 169.0, 168.7, 167.6,
165.4, 135.0, 134.4, 132.9, 132.3, 129.5, 127.2, 116.4,
34.7, 29.4, 23.7; IR (KBr) v: 3060, 2986, 2917, 1582,
1541, 1270, 1071, 846,732, 647 cm™'. ESI-MS m/z: 429.0
[M+H]". Anal. calcd for C;¢H4CLLN,S;: C 44.75, H 3.29,
N 13.05; found C 44.63, H 3.22, N 13.16.

2-(3,5- BN B FE )-5-(4,6- . FT 3k mE g 2 F G
H)-1,3,4-BE (TE): (AR, 10K 85.1%. mp. 122~
124 ‘C; 'H NMR (500 MHz, CDCl3) d: 7.50 (d, J=2.0
Hz, 1H), 7.36 (d, J=8.5 Hz, 1H), 7.27~7.25 (m, 1H),
6.78 (s, 1H), 4.70 (s, 2H), 4.45 (s, 2H), 2.44 (s, 6H); °C
NMR (125 MHz, CDCl;) 0: 168.9, 168.7, 167.6, 165.1,
136.6, 131.0, 130.5, 128.5, 116.4, 36.4, 29.4, 23.7; IR
(KBr) v: 3043, 2986, 2937, 1581, 1535, 1270, 1061, 890,
714, 649 cm '; ESI-MS m/z: 429.0 [M~+H]". Anal. calcd
for C¢H4CLN,Ss: C 44.75, H 3.29, N 13.05; found C
44.69, H 3.34,N 13.12.

2-(4-TREBR L )-5-(4,6- — H FEmE g -2- FH R 56)-1,3,4-
BE () AMERAR, IF 86.6%. mp. 92~93 C; 'H
NMR (500 MHz, CDCl;) 6: 7.42 (d, J=8.5 Hz, 2H), 7.28
(d, J=6.0 Hz, 2H), 6.78 (s, 1H), 4.70 (s, 2H), 4.46 (s, 2H),
2.44 (s, 6H); *C NMR (125 MHz, CDCl3) 6: 169.0, 168.6,
167.6, 165.5, 135.3, 131.8, 130.8, 121.8, 116.4, 37.2, 29.4,
23.7; IR (KBr) v: 3060, 2982, 2933, 1578, 1535, 1375,
1271, 1061, 890, 722, 649 cm '; ESI-MS m/z: 438.45
[M+H]+. Anal. caled for C;¢H;sBrN,S;: C 43.73, H 3.44,
N 12.75; found C 43.78, H 3.36, N 12.64.

2-(2-5 B AL )-5-(4,6- — H SR mE g -2- FE R ) - 1,3,4-
WEIK(Th): LA, R 89.7%. mp. 78~81 C; 'H
NMR (500 MHz, CDCl;) 6: 7.46 (td, J=7.5, 1.5 Hz, 1H),
7.26~7.22 (m, 1H), 7.08~7.01 (m, 2H), 6.77 (s, 1H),
470 (s, 2H), 4.55 (s, 2H), 2.43 (s, 6H); >C NMR (125
MHz, CDCl;) 6: 169.0, 168.5, 167.5, 165.8, 161.0 (d, J=
246.2 Hz), 131.4 (d, J=3.4 Hz), 129.7 (d, J=8.1 Hz),
1242 (d, J=3.6 Hz), 123.4 (d, J=14.5 Hz), 116.4, 115.5
(d, J=21.1 Hz), 31.1, 29.4, 23.7; IR (KBr) v: 3060, 2984,
2894, 1585, 1529, 1381, 1271, 1057, 875, 764, 669 cm ';
ESI-MS m/z: 379.9 [M+H]+. Anal. calcd for C¢H;sF-
N,S;: C 50.77, H 3.99, N 14.80; found C 50.63, H 4.15, N
14.84.

2-(3-F BRI )-5-(4,6- — F SR mE g -2- F AR 3 -1,3,4-
e —IE(Th): AR, UK 86.3%. mp. 71~73 C. 'H
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NMR (500 MHz, CDCLy) d: 7.26~7.22 (m, 1H), 7.15 (d,
J=17.5 Hz, 1H), 7.10 (d, J=9.5 Hz, 1H), 6.93 (td, J=8.5,
2.0 Hz, 1H), 6.79 (s, 1H), 4.69 (s, 2H), 4.48 (s, 2H), 2.44
(s, 6H); *C NMR (125 MHz, CDCl;) J: 169.0, 168.5,
167.6, 165.5, 163.7, 162.7 (d, J=245.3 Hz), 138.6 (d, J=
7.5 Hz), 130.1 (d, J=8.1 Hz), 124.8 (d, J=2.9 Hz), 116.0
(d, J=21.9 Hz), 115.9, 114.8 (d, J=21.0 Hz), 37.3, 29.4,
23.7; IR (KBr) v: 3047, 2990, 2933, 1579, 1536, 1272,
1060, 898, 711, 677 cm™'; ESI-MS m/z: 379.7 [M+H]".
Anal. calcd for CsH;sFN4S;: C 50.77, H 3.99, N 14.80;
found C 50.64, H 3.89, N 14.76.

2-(4-F B I )-5-(4,6- — H LM g -2- F AR 3 )-1,3,4-
e I(74): A, R 89.2%. m.p. 95~96 C; 'H
NMR (500 MHz, CDCLy) 6: 7.33 (dd, J=8.5, 5.0 Hz, 2H),
6.93 (t, J=8.5 Hz, 2H), 6.76 (s, 1H), 4.66 (s, 2H), 4.44 (s,
2H), 2.40 (s, 6H); *C NMR (125 MHz, CDCl;) 6: 169.0,
168.5, 167.6, 165.7, 162.3 (d, J=245.1 Hz), 131.9 (d, J=
3.1 Hz), 1309 (d, J=8.1 Hz), 116.4, 115.5 (d, J=21.5
Hz), 37.2, 29.4, 23.7; IR (KBr) v: 3051, 2991, 2949, 2921,
1584, 1509, 1272, 1063, 828, 730, 669 cm ™ '; ESI-MS m/z:
379.9 [M+H]". Anal. caled for C,¢H;sFN4S;: C 50.77, H
3.99, N 14.80; found C 50.64, H4.11, N 14.74.

2-(3- I R FE )-5-(4,6- — FT 3L 0 0 2- HBR
Fo)-1,3,4-1E M (Tk): B AR, E 84.7%. mop.
127~128 “C; 'H NMR (500 MHz, CDCl5) d: 7.72 (s, 1H),
7.68 (d, J=8.0 Hz, 1H), 7.55 (d, J=8.0 Hz, 1H), 7.42 (t,
J=7.5 Hz, 1H), 6.79 (s, 1H), 4.70 (s, 2H), 4.54 (s, 2H),
2.45 (s, 6H); C NMR (125 MHz, CDCl3) 6: 169.0, 168.8,
167.6, 164.9, 138.2, 133.7, 132.5, 131.3, 129.4, 118.4,
116.5, 112.8, 36.5, 29.4, 23.7; IR (KBr) v: 3060, 2994,
2917, 2226, 1580, 1534, 1272, 856, 712, 682 cm ';
ESI-MS m/z: 386.4 [M+H]". Anal. calcd for C;7H;¢N,S;:
C 50.35, H 3.98, N 17.27; found C 50.23, H 3.86, N 17.31.

2-(4- F L R 2 )-5-(4,6- — F 3L mE g 2- AR
F5)-1,3,4-ME (71 AR, UK 87.5%. m.p. 129~
131 “C; '"H NMR (500 MHz, CDCly) d: 7.59 (d, J=8.5
Hz, 2H), 7.53 (d, J=8.5 Hz, 2H), 6.79 (s, 1H), 4.69 (s,
2H), 4.54 (s, 2H), 2.44 (s, 6H); “C NMR (125 MHz,
CDCly) 6: 169.0, 168.8, 167.6, 164.8, 142.0, 132.3, 129.9,
118.5, 116.4, 111.6, 36.9, 29.4, 23.7; IR (KBr) v: 3064,
2982, 2925, 2222, 1580, 1532, 1271, 1063, 819, 763, 669
cm '; ESI-MS m/z: 386.4 [M+H]". Anal. caled for
C17H6N,S5: € 50.35, H 3.98, N 17.27; found C 50.28, H
3.87,N 17.31.

2-(3- H 3 B 3L )-5-(4,6- - H S g -2 B
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F5)-1,3,4-ME M (Tm): AR, 1K 79.9%. mp. 67~
68 C; 'H NMR (500 MHz, CDCl;) §: 7.17~7.13 (m,
3H), 7.05~7.03 (m, 1H), 6.76 (s, 1H), 4.68 (s, 2H), 4.44
(s, 2H), 2.41 (s, 6H), 2.29 (s, 3H); *C NMR (125 MHz,
CDCly) J: 169.0, 168.2, 167.5, 166.2, 138.4, 135.7, 129.8,
128.6, 128.5, 126.2, 116.4, 38.1, 29.4, 23.7, 21.3; IR (KBr)
v: 3060, 2931, 2835, 1584, 1505, 838, 693 cm ™ '; ESI-MS
m/z: 375.5 [M+H]". Anal. calcd for C;7H;sN,S;: C 54.51,
H 4.84, N 14.96; found C 54.46, H 4.78, N 15.07.

2-(4- BT 3 B AL )-5-(4,6- — I I g -2- R
F5)-1,3,4-E M (Tn): SRR, K 74.8%. mp. 71~
75 °C; '"H NMR (500 MHz, CDCl5) 0: 7.33 (s, 4H), 6.78
(s, 1H), 4.71 (s, 2H), 4.51 (s, 2H), 2.44 (s, 6H), 1.30 (s,
9H); *C NMR (125 MHz, CDCl;) 6: 169.0, 168.2, 167.5,
166.4, 150.8, 132.7, 128.8, 125.6, 116.4, 37.7, 34.5, 31.2,
29.4, 23.7; IR (KBr) v: 3060, 2982, 2913, 1587, 1531,
1271, 1057, 860, 780, 696 cm™'; ESI-MS m/z: 417.6 [M+
H]". Anal. calcd for C,0H,4N,S;: C 57.66, H 5.81, N 13.45;
found C 57.53, H 5.98, N 13.64.

2-(4- F 580 31 56 B 2 )-5-(4,6- — R 1 g -2- R
F)-1,3,4-H M (T0): AR, R 80.1%. m.p. 83~
84 ‘C; '"H NMR (500 MHz, CDCl;) d: 7.29~7.27 (m,
2H), 6.80 (d, J=9.0 Hz, 2H), 6.75 (s, 1H), 4.68 (s, 2H),
4.44 (s, 2H), 3.75 (s, 3H), 2.41 (s, 6H); *C NMR (125
MHz, CDCL3) 0: 169.0, 168.3, 167.6, 166.3, 159.2, 130.4,
127.8, 116.4, 114.1, 55.3, 37.7, 29.5, 23.7; IR (KBr) v:
3060, 2965, 2863, 1582, 1533, 1372, 1264, 1059, 836, 758,
701 cm '; ESI-MS m/z: 391.6 [M+H]". Anal. calcd for
C7H,sN4OS5: C 52.28, H 4.65, N 14.35; found C 52.14, H
4.53, N 14.46.

4 Bh#1 Bl (Supporting Information) 1L&4% 6 ) 'H
NMR F{k &4 7a~7o0 ) '"H NMR, *C NMR Al IR, ESI-
MS i . I kA kAT DL A B A AR T I 3k (http://sioc-
journal.cn/) I F %k,
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