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1,2,4- = BV O Z= R EE RR T E IR0 & B R B & &

Bl AW $EE KEH
T IELC FpE
(I E LM R EF AR FE R A 450002)
(O HTRUAR 245 B 5 B T R 48 S SEBR . RN 450002)

WE ST 124 MR H BT AR & R R, 2R 2,6- “E ARG S 1,2,4- =ML B IS A BERZAL
Tk e B R AL K SR S BRI IR e A S5 20 B8 SRS R A T 14 AR W SCHRIRGE Y 1,2,4- = M2 R AT, HLSEFH
'H NMR. "“C NMR il HRMS 34T T ZRAE; F P IR 7 A T /N 22 4 il /N2 4R 6 0 00 D (bt . &%
BB, LAY 2-F-N-KIE-6-(1H-1,2,4- =M1 FE)ZK FEEIZ (T)FE 100 mg/L ¥R E T XA/ 22 4 1l s i B 4 1) 2k
£ 80%, 7 50 A1 25 mg/L IR E T $0 1) 28 B2 10 Xof HE Ak M6 B e PRI KT, T K R 5| A/ IN 22 AR JBS 97 PRV R 75 4k ) T P 4o o
L NTE

R 1,2,4- =M BEREATAEYD; AR DA R B SRS T

Synthesis of 1,2,4-Triazole Benzamide Derivatives and
Fungicidal Activity

Cheng, Yi'nan*** Shen, Guofu”

Su, Ziyang* Sun, Liansheng” Li, Honglian*”
(“ Plant Protection College, Henan Agricultural University, Zhengzhou 450002)
(¢ Provincial Key Laboratory of the Discovery and Application of Novel Pesticide, Zhengzhou 450002)

Jiang, Zhenhua“ Zhang, Mengmeng"

Abstract The synthetic route of substituted 1,2,4-triazole benzamide derivatives was explored, which included several steps
such as catalytic cross-coupling of 2,6-dichlorobenzonitrile with a triazole, amidation of nitrile, diazotization of amide and
hydrolysis, and amidation of acid. Unreported 14 new 1,2,4-triazole benzamide derivatives were synthesized. Their chemical
structures were characterized by 'H NMR, *C NMR and HRMS. Their antifungal activities against Gaeumannomyces grami-
nis var. tritici and Fusarium pseudocerealum were evaluated in vitro by the plate method. The results indicated that antifungal
activities of compound 2-chloro-N-phenyl-6-(1H-1,2,4-triazol-1-yl)benzamide (7i) against Gaeumannomyces graminis var.
tritici reached up to 80% at the concentrations of 100 mg/L, and were comparable to the control level of silthiopham at the
concentrations of 50 and 25 mg/L. However, these compounds didn’t show obvious antifungal activities against Fusarium
pseudocerealum.

Keywords 1,2.4-triazobenzamide derivatives; synthesis; Gaeumannomyces graminis var. tritici; antifungal activity
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Bk B % (Fluopicolide)''*), it ME i % (Penthiopyrad)!'™). %k
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Figure 1 Structures of aryl formamide active compounds

/NS A g R e T /N 2 1 — o ] A T,
K2R B TG R A BLAR, 7E F 08 71
i e, R TR D BORE S A R R /N 2 Ao (15
LI R B, (E SR —. O T 22 A B
A AR B R, RS 5T B AT AR EA F A
A R R YRR, R AL R IT R 107
Pk e Al A 00 B S TGP T S, R B AN R 45
Fe) P 15 3 %MHME%H¢%éEﬁﬁﬁ%#MW%
T, SR SR ST ARt Bl i /N 22 4l
TR PR FUIE B AT B A 9% AR — 2Dt
i, A SCINBE T i R PB4 P AT 2R, Wt
FEAREE SRR, USRI X N2 2 A
s AT LA,
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Figure 2  Structure of target compound
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N T HAFR LA EY), ATAEH BT T 40 Scheme 1
IR B U 2K, #@LW%%W%%A&TI4A$
W SCERARIE R 1,2,4- =R R IAT AW, 0ol %8 1
BTN /N 22 4 s 9 J B (Gaeumannomyces graminis
var. tritici)F/NFZ RIS 93 9 iR T (Fusarium  pseudocerea-
Lum) FHIHITEYE, W18 04 T BrG B S PR 54605 1

cul C} /SN HaS0;
Cl + —_—
HN. ) Cs,CO,

o]

KE
cl.  CN
1
0
cl NH, cl OH
/<N (1) HySO4/HNO,/0 °C /<N
N _ o N _J
N=  (2)100°C N
4

5

R2

(6] R1_N/
Cl Cl cl 10)
SOCl, <N | _RNHz/NaOH Ne
Toluene N, _ Toluene N B
N \=N

6 Ta~T7I
R2

/

R'-N
S, « o
DMF tj N
N
N%W
8 S

4 R'=H, R?=H; 7a R'=H, R?=allyl; 7b R'=H, R®*=isopropyl; 7c R'=
H, szcyclopropylmethyl 7d R'=H, R?®=2-chlorbenzyl; 7e R'=H,
R?=4-chlorobenzyl; 7f R'=H, R?=4-methoxybenzyl; 7g R'=Et, R?=
Et; 7h R'=H, R?=Et; 7i R'=H, R*=benzene; 7j R'=H, R?=
2-chlorobenzene; 7k R'=H, R2:2-fluorobenzene; 71 R'=H, R>=
2-cyanobenzene; 8 R'=H, R?=2-chlorobenzyl

BR 1 HIsLERS s

Scheme 1  Synthetic routes of target compounds
1 HR5We
1.1 2-§-6-(1,2,4-=m-1-F) KBRS A R

1E B &R & B iR, K30 L= E se )
SINEA —E mPkaR, [FIm A3 R B, T8
N 1,2,4- =) 5] NG W AT DA i A2 B R A BBk
KSR, Rk H AR &8 A R BTN Scheme 2
F.

BRI G R 2,6- SRR N E R, %
SR BTN 1,2,4- =Ml Gk, SRIMAEIE 2
W5 TR LA BRI R. 5 R SR X
LR RESER, 5T LA 2,6- S0 HY R M JEURE R Sk
DB T REdE, 20X T IR . =R R Bk
TEAR . IRAL AR PV S A R B A A R, B3
ARG IAR I AR IR SOR, A48 3 T i B A 7 1)
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N ] N
N
Cl CN
5 /=N
NG Cl + HN\N/)

B2 HisMLEWRE& s
Scheme 2 Retrosynthetic analysis of target compounds
FIREAE 2,6- — UK H R IR A0S 5 1,2,4- =R K
PRI, M SOAS B AR 2 1 5 (K SRR AR AR 2. BLE
B A v L s R AR B S S R EAT, 308 4% 1 LA
2,6- SN MR £ R 2, AR T HERR. A%
B ITIEBEAT TR I RN s R kA AL, S5 Rk
1 7.
R 2-5-6-(1,2,4- = M- 1 )P 5 L 2 AR AL

Table 1  Synthesis of 2-chloro-6-(1H-1,2,4-triazol-1-yl)ben-
zonitrile and conditions optimizing

Cl CN

/=N
oo HN\N/) _Cat

1 2

cl CN N= cN =N
o SN IS
\N - ~
N s N N
N
3 3
Entry Promoter Catalysis 7/°C Time/h 3 : 3"  Yield/%"°
1 K,CO;s — 110 20 1:1 40
Cs,CO4 — 110 20 1:1.6 30

Cs,CO; Cul/M’ 110 12 341 63
Cs,CO; CulM? 85 12 35:1 65
Cs,CO; Cul/M? 65 12 3201 52

6  Cs,CO; CuBr/M? 85 12 301 60
“1 equiv. of 2,6-dichlorobenzonitrile, 1.3 equiv. of 1,2,4-triazole and alkali
carbonates were used in 3 mL of N,N-dimethylformamide (DMF). ®The molar
ratio of 3 . 3' was measured by HPLC.  Isolated yields of 3 based on 2,

6-dichlorobenzonitrile. ¢ 0.05 equiv. of copper salt and M (8-hydroxyquino-
line-N-oxide).

2,6- “HEWIES 1,2,4-=MWABTER I T AR
I SOSE G, FE DL N, N- " F I R B S O 7, DR R A
Rk, TE 110 CHIZAE TR 20 h, JFRGER 5 R A
b, BRSO PR B MRS, 1,2,4- =M R 3
A B 3 EIR AR, R LFAREE, B
HA55] 40% MR (Entry 1), DABRERHE MBS, 1,2,4-=

wn AW N
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e B =) 3" 5L (Entry 2). T $& s OB G R,
SR T AR B B AR HEFRIAECE S B AR R R PY, 4
BRI, LA Cs,CO3 ABE. Cul/8-F2 I s mh & A AL i
TR RONAR 2R, 76 110 C RN 12 h, JRHE A 578 44
b, SOSIFEREE B R AGE, 1,2,4- =M iRy 3
A BT 3 LRI = B 3.4 1 1, BARP=UcE
IEFIH KT (63%, Entry 3). AT HE— B mik B,
R PR R 85 °C, MR AFI AT, WCRFEA L
2, 3] 65%H/KF(Entry 4). 3F—3% [ SR E R =
65 C, RMFAATEA. A WA 7 K A I R IR AL T
i, RO B B VEAE BT I SR A R A i — D G
(Entry 6). B 1,2,4- = WRAEE ) &, 2 BRI N
BREEME, TRARK 1,2,4- =M R8sl FH & S8 2,6- &
HKIEHACTR AR, EGN LA B B 26 A4 LA N,N-
L HU L HER B (DMF) N7, 1.3 equiv. Cs,CO5 NHE,
0.05 equiv. Cul/8-F2 FEEMR A o fEALTFI, 7E 85 C
JZ 8% 12 h.
1.2 2-5-6-(1,2,4-=1-1-F) KRN S

T S SR TE B 2 1 B IR K RN R (1) )5
IR BRI, SN, AR R N LT B 4
P AR R LT b S I IS R B IR B A, 3 1T 25 4 4E
BRERATAE N K L /KM N R 1 7 v 0 3 ) 2 S
U EE R AR 4 BT G SCHkRIE, BEignT LLE
NaNOo/H,SO, [RIAFAE R FRakti K i AR IR, T2 R EL
PSR LI F R R IR LA, BUR TR, H e
(A 3 TEIRIE N 80% TR ER /KSR /E 100 C M. 10
h, SEPL TR MBI 0 e AR B R aA 4. SRE,
TEARIR T (0 “CA) WM& H Rk 4 1) 80% i F KB W
I S equiv. WAHBREA/KIEHUE B 1 h, (EREfZ &R
TRAEBERMN, BEEHE 100 TR 2 h, Ll 84%[Hk
FAFR| P AA 2-50-6-(1,2,4- = M- 1-FE) K HIR(S).
1.3 2-5-6-(1,2,4-=-1-B) KR (Ta~7)FLE
) 8 AR

HAREE D) Ta~T1 M6 S EOCIR191E4T. H 2,
HHU 2-50-6-(1,2,4- = M- 1-35) 2K F R (5) 72 S AL IE A1)
FAER, AR 2-50-6-(1,2,4- = M- 1 -4 ) 2% F 1k
F(6), KA 6 AT 4 B HAE AR A A AL A7
R, 205 & MBI Y SR E 2-5-6-(1,2,4-=
M- 1-BE) K LG ATAEY) Ta~T71. BT ETELA 6 7£%
FHEURIZHIAAAE R, St 10%EEA B IE ORI,
PR B () S B A A K IS TRAE S AR, SRS Jig Ak B
WIS, e 8 Mk &) 7d {EREBEIAZEAE F1E
N, N- R R i 3 i i A A i 73251,

bR b BV RIE F BT 1,2,4- = REHIE 4
b R BAEAE, T 1,2,4-= MR RE LA i 5 4 o 10
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ANERIE T4 HIZE "H NMR F1 3C NMR 1 BLECERRAE (1)
SRS, Wk, fEEBEEYR 1,24- =M
RE VAT b T 3%, e P AR R 115 5 (5 Tk Ah) 46
HeM 5 —8 2 THEW TR ISR, @R
i M+ H] X6 B R fF EE A 317.0603, 5 FE 81
317.0605 FF&13R 17, H "H NMR L2208 7E 6 10.51
b1 5 AF 5 o0 I e U TR F, 1 6 8.90 1 8.21
iR ER= R ol b g A L =R Er i )R A i S =
¥ 6 1F 7.73~7.69 F1 7.26~7.19 &L PG 4LR 15 5 %F M
PRI 7 ANRT, TS 5SS & 88T
T RURE T IIAELE, LAY Tk 11 °C NMR e
F-C &R, #ET 5 HAIM 6 Mra 1770k
A, BUE S AR AN R TR R ANME S,
HEIHAFEAFE, 106 156.0 F1 153.5 & 1IHx(E
5, XL SR EAE PR T, A E L 245.5 Hz;
5 126.9 F1 126.8 &b 1ItnAE 5, XR800S &R T
MIERBIR 7, BEHECN 7.4 Hz, 1SR 2 A FHE
B R IRRNHEIR T AL, BRI T 3 K S5 45 1)
— k.
1.4 ZMRBEBRITEVMEHSEEXRZNE ST
T VG =M R RERTAE I SRR TR R R, R
P I 22 A K RPN 2 T pr & s i &4 4 A
Ta~T1 X /N A3 9 JiE B ( Gaeumannomyces  graminis
var. tritici) FAMRIEYE, MERLE KUK 2 fros. &), e
Wy R e 26U 7 B AR E o s T S RN GE BE e, R I HH
BRE R g RS B A GRS 2~
4 AN A T A g 5] N 381 = IR 5 P T e 1) T e U T

I, EHEE R IR (7Ta~Tc, 7g~7h), 7E 100 mg/L
RN, HAMH R m N 30% A 4. Ml &R T
AR FE AR B AR A 2 R R (7d ~7H), LS M A
EEAE IR, Hb 74 100 mg/L IR R, X
2 Al s ST A R T 50%. X5 SRR
Tk R T E R BRIE, e RUR T BRI AR
ZREER, IR RS, LAY TiE 100 mg/L 1)
WRET, X /N 22 4 ol 1) A o v 4 o e s ) T
80%; 7& 50 1 25 mg/L HIMKET, FHLANHIRH5A
63.7%F143.6%, HeI 5 REEME i FZ K. T 2RI
BHBRER AR T 7i~7, FHEIRLE LY, &
ATHRIU T AHI = i, 78 100 mg/L I9KREE R
S AEE] 61.7%, 69.7%M 65.4% 1M1=, 1E AR,
B e ZUR T FIEBUREE R, k&Y 4, G HA KL
AEEN RGBT, BT B 2R H B AT A
VN /N A b IR B Y A — e IR 1, R
AR ERHUREE SO e AR R SIS, YR
TR, B EUR T LR BRI S R ER 2K
FHOERT, W& P3G 0, JCCAEUR R B e PR B 4T, S
2 AL A

N TR 1,2,4- =K B AT A
TR, ATAERIER T eAT5 /N2 AR 8 R s AR
YA (Fusarium pseudocerealum) W) INHTETE, & Nig
PRI, FTa s 1,2,4- = MoK FELR AT A, Bk
BT BRI HOR I T8 A2 ot I 2 U7 B, TR
(100, 50, 25 mg/L) F BARERR I T —E WITE 14, (H3E
PEAREG, R 71 RIS 7 ARG B3 1, 7E 100

R2 1,24 = MR RIS AT A T AR I R 2/ %)
Table 2 Inhibitory activity (Inhibition rate/%) of 1,2,4-triazole benzamide derivatives

Gaeumannomyces graminis var. tritici

Fusarium pseudocerealum

Compd.

100 mg/L 50 mg/L 25 mg/L 100 mg/L 50 mg/L 25mg/L

4 46.0 20.2 16.0 10.8 7.7 4.6
7a 19.6 14.2 5.8 4.8 3.9 1.7
7b 12.5 9.6 7.5 12.1 6.1 5.6
Tc 10.4 5.8 3.8 27.5 16.7 6.9
7d 44.7 21.1 13.2 6.2 4.4 34
Te 36.4 34.2 12.4 10.4 7.7 5.0
7t 50.9 21.9 12.3 21.9 16.4 10.1
7g 30.3 254 17.5 33.8 30.9 294
7h 32.1 17.1 7.3 20.6 19.9 17.5
7i 80.0 63.7 43.6 12.8 9.4 7.3
7j 61.7 34.7 15.3 39.6 30.2 17.6
7k 69.7 533 32.0 31.6 24.4 16.0
71 65.4 50.4 25.8 44.6 34.2 22.9
8 — — — 28.1 24.6 21.9

Silthiopham 92.3 66.7 40.5 — — —

Prothioconazole 100 97.3 94.1 100 100 100

@ “—"No detection.
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mg/L HIRE T4 H K2 45% MM 2. i — M
[T AP R A SR 76 B (Fusarium  pseudocerealum) F:
AR AN RE Y, A AR X G T = MR i A
IR AT AN 8, (RGP R AR (s 1.
HRAE H AT =M R RE AT AE D 254 SRR R, 1 —
WG RAB AT 22, A AR T .

2 ZEig

Wit 7L 2,6- SRR 1,2,4- =MN FORFA AR
1,2,4- = WS I BERE AT A0 00 T 2851k, Ak 707 v
H2,6- EUEIEA 1,2,4- =M AL MBI SN S50, 4R
TR BERRE. R T A 1,2,4- = PEEUR 2R
& WD VR K R N R IR 1 5 v, IR 3R 15 T A ] 44
1,2,4- =M EUAR 2K R, I 1,2,4- = MR 2K F R
B S AL, ART 144 =2 IR A= 0. etk
MK, BRIk &9 8 4b, Ko EW il h a4
ok s i TR AR I HH — s AR E M, CBME A TR
W tf, 7 100 mg/L BFIKRFET, %3] T 80%. &
50 FH 25 mg/L IR FE T, F| 84210 ok Rk g 1R i 1) 7K
L WP EHEYE R RO R, & 1,2,4- =K
FH Bk i 3 A 0 Tk e 280 R 7 7 2 AR 1 i AU T T e G
JEF B R I M, XONTE AL AR
THEHE T —2 M Z%.

3 IS
3.1 X5

X MiAf ] HPLC (Agilent-1400) 4l #1143 #7; 'H
NMR. *C NMR H##i3E4R 1 (Agilent-NMR-vnmrs 400)
MR, LPLCDCL; 8 DMSO-dg AT, TMS AR, i
F Bruker micrOTOF-QII it 3G, 44 55 H WRS-1A
o d s SR 9 IR B 3 B HPG-280H A\ T Fe ks
Fr. BT A EF=EEED AR B CP iR & alifh B AT
H.

3.2 RIEEEK

P IR /N 22 2 10 i IR B (Gaeumannomyces  gram-
inis var. tritici) B Fg 5RO R AP PRI 5 B S 56 % 1
ks N AR o SR R AR R A5 SRR BB (Fusarium. pseudo-
cerealum) B VAT B AR MV K S FE W) DR 37 5 B s 2 50 50 = 4
fit.
3.3 HiEERBRLEIRER
331 2-F-6-(1H-1,2,4- =7 -1-3) K 7 1 (3) 49 & mk
# 0.17 g (1 mmol) 2,6- ~FKHE, 0.09 g (1.3
mmol) TV 2% 1,2,4- =W, 0.43 g (1.3 mmol)To/KBkER 4
F1 9.5 mg (0.05 mmol) Cul % 8.1 mg (0.05 mmol) 8-F53&
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WEIRR-N-SA A IECAA IO 20 mL B/ RS, SR )5
HH 3 mL (1) N,N-Z R BRI B R B, 7R
WHINIE] 85 CHitPE M 12 h. # 2 ik (TLC)RKM
N 5E F e, AR B R R A DL SR ROBEI 1,2,4- — M
PR PEA UG IR YA, ROk & i/ i, vV v=
100 : DA EAF] 2-5-6-(1H-1,2,4- = M- 1-JL) 2 F % (3)
133 mg, Y& 79%. WAEREA, mp. 170~172 C; 'H
NMR (400 MHz, CDCLy) d: 8.79 (s, 1H), 8.20 (s, 1H),
7.74~7.69 (m, 2H), 7.64~7.62 (m, 1H); >C NMR (100
MHz, CDCly) 0: 153.3, 143.3, 140.3, 139.2, 134.5, 129.8,
123.1, 113.3, 107.7. HRMS (ESI) caled for CoHeCIN,
[M+H]" 205.0281, found 205.0275.

2,6- —(1H-1,2,4-=Me-1-FE) K B (3"): I [ 4k,
m.p. 245~246 “C;'H NMR (400 MHz, CDCl;) J: 8.81 (s,
2H), 8.24 (s, 2H), 7.97~7.93 (m, 1H), 7.87~7.85 (m,
2H); *C NMR (100 MHz, CDCls) 6: 153.5, 143.5, 140.5,
135.2, 125.1, 113.1. HRMS (ESI) calcd for C,;HgN; [M+
H]" 238.0841, found 238.0833.

332 2-F-6-(1H-1,2,4-=v-1-2) K 7 Bl (4) 89 4 %,

B 2-5-6-(1H-12,4-=M-1-F) K H |5 6.1 g (30
mmol) A B = FBeii, SRJEMA 30 g 80%MI kR
(0.24 mol) KV, IN#AE] 100 CEIF M 10 h, KM S
W 2L B AR, TLC Rl I B 56 4%, 7K 4T pH 2
P, H IR CPRZEIT15, 57 25 B 7045 2R o O 2K
B EA, SRERRE A&/ LR, VI V=100 1) &
1234l 5 2-50-6-(1H-1,2,4-=M-1-F) L ie(4) 5.3 g,
R 79%. KAEAE, mp. 128~130 C; '"H NMR (400
MHz, CDCl;) d: 8.52 (s, 1H), 8.11 (s, 1H), 7.58~7.56 (m,
1H), 7.53~7.49 (m, 2H), 5.86 (brs, 2H); *C NMR (100
MHz, CDCly) 0: 165.7, 152.7, 144.2, 135.2, 132.1, 131.5,
131.1, 130.5, 124.0. HRMS (ESI) calcd for CoHgCIN,O
[M+H]" 223.0387, found 223.0383.

333 2-R-6-(1H-1,2,4-=w-1-F) K T BL(5)89 & A%

4 14.3 g (0.064 mol) 2-5-6-(1H-1,2,4-—=Me-1-FE) %
FEERIINS] 100 mL (=1 MRS, H=1RE T
vk, fE 0~10 CYEFE M, BN 79 g 80%MIHi iR
(0.64 mol)/ KK, W58 JFIFaaw kiR 2 0~10 C
(1 22.1 g (0.32 mol)V.AHFEREATC Hill B [ KV, A e B
GRAYERFIE 0~10 CZH), Winsete 5 RIE R M 1 h 5.
SRJGFEAE 100 °C R M2 h, TLC Kl [ i 58 4 N1k, =
AR 8 QR FHE FURZR IR G 15 2R 58
t 2-5-6-(1H-1,2,4-=W-1-FE) KRR E K 12 g, We
84%. FOEAR, mp. 122~124 °C; 'H NMR (400 MHz,
DMSO-dg) d: 9.03 (s, 1H), 8.26 (s, 1H), 7.74~7.64 (m,
3H); “C NMR (100 MHz, DMSO-dy) J: 165.7, 152.9,

http://sioc-journal.cn/ 2579
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1449, 135.0, 131.7, 131.2, 130.4, 130.3, 123.6. HRMS
(ESI) caled for CoH,CIN;O, [M+H]" 224.0227, found
224.0221.

334 2-R-6-(1H-1,2,4- =k -1- ) K F B &40
Ta~T71 6945 &

¥ 1.4 g (6.3 mmol) 2-5-6-(1H-1,2,4-=M-1-FE) %
RS A 20 mL FHOR AT BRI AN A ke
BRI=D NG, /£ 80 CEMHETEEMA 15 ¢
(12.6 mmol) IS IEEA, IH5E/Edk8 B 2 h. iR
HEFIAE BSOS, 7 S SR 10 mL BT
i FROR, 2451 45 ClA R MO0 0.5 g (8.7 mmol)
WG, SR RN 3 g (7.5 mmol) 10%5 %
BNZK IS, FRE8S CiE F M2 h, FEEFE D Z,
A HUAH PR K BEVR (5 mL X 3), THeja it g, I8 67 % 7%
HAR, PR A B (A C/E, VD V=100 : )75
RN AR, e BRI S AL S S
.

N-H6 P JE -2- G -6-(1H-1,2,4- = W -1 - 3 ) 25 T e
(7a): W 60%. A& R, mp. 130~131 “C; 'H NMR
(400 MHz, CDCls) &: 8.44 (s, 1H), 8.02 (s, 1H), 7.48~
7.42 (m, 3H), 5.79 (brs, 1H), 5.72~5.62 (m, 1H), 5.09~
5.05 (m, 2H), 3.89~3.86 (t, J=6.0 Hz, 2H); *C NMR
(100 MHz, CDCl3) §: 162.9, 151.6, 143.3, 134.4, 131.8,
131.4, 131.1, 129.9, 129.4, 123.0, 116.4, 41.3. HRMS
(ESI) caled for C,H;,CIN,O [M+H]" 263.0700, found
263.0696.

2- 5 -N- 5 75 -6-(1H-1,2,4- = W -1- 52 ) 2 FP ik fi
(7b): WF 60%. AEE A, mp. 162~164 C; '"H NMR
(400 MHz, CDCls) d: 8.53 (s, 1H), 8.09 (s, 1H), 7.55~
7.48 (m, 3H), 5.61 (brs, 1H), 4.19~4.13 (m, 1H), 1.11~
1.09 (d, J=8.0 Hz, 6H); *C NMR (100 MHz, CDCL) §:
163.1, 152.6, 144.3, 135.3, 132.5, 132.4, 130.8, 130.4,
124.0, 42.3, 22.3. HRMS (ESI) caled for C;,H;4CIN,O
[M+H]" 265.0856, found 265.0850.

2-5-N-(A T 3 F L )-6-(1 H-1,2,4- = -1 -5 2 FiT
fi(Te): W% 55%. ¥R A, mp. 128~129 C; 'H
NMR (400 MHz, CDCl;) 6: 8.53 (s, 1H), 8.08 (s, 1H),
7.56~7.49 (m, 3H), 5.93 (brs, 1H), 3.19~3.16 (m, 2H),
0.88~0.84 (m, 1H), 0.49~0.46 (m, 2H), 0.16~0.15 (d,
J=4.0 Hz, 2H); *C NMR (100 MHz, CDCl;) J: 163.9,
152.6, 144.3, 135.4, 132.4, 1322, 130.8, 130.4, 124.0,
45.0, 10.3, 3.5. HRMS (ESI) calcd for C;3H4CIN,O [M+
H]" 277.0856, found 277.0852.

2-5-N-(2- 5 3)-6-(1H-1,2,4- =M1 -3 4 F B e
(7d): WK 64%. AR, mp. 155~157 C; 'H
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NMR (400 MHz, CDCl;) d: 8.33 (s, 1H), 7.83 (s, 1H),
7.49~7.28 (m, 4H), 7.25~7.17 (m, H), 6.97~6.94 (t, J=
5.6 Hz, 1H), 4.54~4.53 (d, J=6.0 Hz, 2H); “C NMR
(100 MHz, CDCLy) 0: 164.1, 152.3, 144.0, 135.2, 134.3,
133.5, 132.5, 131.9, 130.8, 130.3, 129.5, 129.2, 127.1,
123.7, 41.86. HRMS (ESI) calcd for C,¢H;;CLN,O [M+
H]" 347.0466, found 347.0462.

2-5-N-(4- 55 35)-6-(1H-1,2,4- = M- 1 -3 ) 7% R iz
(Te): W3 58%. K[k, mp. 143~145 C; 'H
NMR (400 MHz, CDCLy) d: 8.35 (s, 1H), 7.85 (s, 1H),
7.48~7.39 (m, 3H), 7.32~7.22 (m, 4H), 6.83~.80 (t, J=
5.8 Hz, 1H), 4.56~4.54 (d, J=6.0 Hz, 2H); *C NMR
(100 MHz, CDCly) §: 164.0, 152.4, 144.2, 135.5, 135.2,
133.5, 132.4, 132.0, 130.9, 130.4, 129.2, 128.8, 123.8,
432. HRMS (ESI) caled for CgH,CLN,O [M+H]"
347.0466, found 347.0458.

2-5-N-(4-H 4 FE R )-6-(1H-1,2,4- = W1 -FE) 2K H
Bk (76): WK 68%. HEHFE A, mp. 152~154 C; 'H
NMR (400 MHz, CDCl;) d: 8.51 (s, 1H), 8.01 (s, 1H),
7.53~7.44 (m, 3H), 7.10~7.08 (d, J=8.4 Hz, 2H),
6.84~6.81 (d, J=8.8 Hz, 2H), 6.15 (brs, 1H), 4.43~4.42
(d, J=5.6 Hz, 2H), 3.79 (s, 3H); *C NMR (100 MHz,
CDClLy) d: 163.8, 159.2, 152.6, 144.2, 135.4, 132.5, 132.1,
130.9, 130.4, 129.4, 128.8, 123.9, 114.1, 55.3, 43.6. HRMS
(ESI) caled for C,7H;cCIN,O, [M+H]" 343.0962, found
343.0954.

2-5-N,N- - Z. 3£ -6-(1H-1,2,4- = W13 ) % F1 ik iz
(7Tg): W% 56%. FE[E Ak, mp. 135~137 ‘C; '"H NMR
(400 MHz, CDCl;) J: 8.60 (s, 1H), 8.07 (s, 1H), 7.54~
7.47 (m, 3H), 3.50~3.43 (m, 2H), 3.09~2.93 (m, 2H),
1.13~1.10 (t, J=6.8 Hz, 3H), 0.89~0.85 (t, J/=7.2 Hz,
3H); *C NMR (100 MHz, CDCls) 6: 164.3, 152.5, 144.3,
134.8, 131.8, 131.5, 130.3, 130.1, 123.8, 42.9, 39.1, 13.3,
12.2. HRMS (ESI) caled for Cy3H;CIN,O [M+H]"
279.1013, found 279.1009.

2-5(-N- 0, 3 -6-(1H-1,2,4- = M- 1-3L) 7 H1 ik fi% (‘7h):
WK 45%. EOFEE, mp. 128~130 ‘C; '"H NMR (400
MHz, CDCl;) 6: 8.52 (s, 1H), 8.08 (s, 1H), 7.54~7.48 (m,
3H), 5.89 (brs, 1H), 3.37~3.34 (m, 2H), 1.10~1.06 (t,
J=7.2 Hz, 3H); *C NMR (100 MHz, CDCl;) J: 163.9,
152.6, 144.3, 1353, 132.4, 132.3, 130.8, 130.4, 123.9,
35.0, 14.4. HRMS (ESI) calcd for C;;H;,CIN,O [M+H]"
251.0700, found 251.0692.

2- 50 -N- FE -6-(1H-1,2,4- = M1 -2 5 FT I8k Jiz (7i):
R 63%. EOFEE, mp. 140~143 “C; '"H NMR (400
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MHz, CDCL3) J: 8.53 (s, 1H), 8.04 (s, 1H), 7.80 (s, 1H),
7.56~7.45 (m, 5H), 7.36~7.32 (m, 2H), 7.19~7.16 (dd,
J=172, 7.6 Hz, 1H); "C NMR (100 MHz, CDCl;) o:
162.1, 152.7, 144.2, 136.7, 135.4, 132.7, 132.1, 131.2,
130.6, 129.2, 125.5, 123.8, 120.6. HRMS (ESI) calcd for
CysH,CIN,O [M+H]" 299.0700, found 299.0694.

2-F-N-(Q2- K FE)-6-(1H-1,2,4- = M- 1 - F5) 4 H i i
(7j): R 73%. i EREA, mp. 125~127 C; 'H
NMR (400 MHz, DMSO-dj) 0: 10.38 (s, 1H), 8.91 (s, 1H),
8.25 (s, 1H), 7.76~7.67 (m, 3H), 7.56~7.48 (m, 2H),
7.38~7.34 (m, 1H), 7.27~7.23 (m, 1H); >C NMR (100
MHz, DMSO-dy) d: 162.8, 152.8, 145.2, 135.7, 134.4,
132.3, 132.0, 131.7, 130.3, 130.1, 128.0, 127.9, 127.7,
127.5, 123.9. HRMS (ESI) caled for C;sH;;CLN,O [M+
H]" 333.0310, found 333.0302.

2- G -N-Q2- K )-6-(1 H-1,2,4- = M- 1 - FE ) 5 F Ik i
(7k): W% 66%. KA A, mp. 169~171 C; 'H
NMR (400 MHz, DMSO-d) 0: 10.51 (s, 1H), 8.90 (s, 1H),
8.21 (s, 1H), 7.73~7.69 (m, 4H), 7.26~7.19 (m, 3H); *C
NMR (100 MHz, DMSO-dy) d: 162.7, 154.7 (d, J=245.5
Hz), 152.8, 145.1, 135.7, 132.3, 132.0, 131.7, 130.3, 126.9
(d, J=7.4 Hz), 125.5 (d, J=5.9 Hz), 125.4 (d, J=6.2 Hz),
124.8 (d, J=3.6 Hz), 123.9, 116.2 (d, J=19.0 Hz). HRMS
(ESI) caled for C;sH,;CIFN,O [M+H]" 317.0605, found
317.0603.

2-5-N-Q-FEHL)-6-(1H-1,2,4- = Me-1 -8 5 F ok iz
(7): WFE 60%. WA EE A, S 179~181 C; 'H
NMR (400 MHz, DMSO-d) 0: 10.93 (s, 1H), 8.97 (s, 1H),
8.22 (s, 1H), 7.84~7.71 (m, 5H), 7.57~7.55 (d, J=7.6
Hz, 1H), 7.42~7.38 (m, 1H); “C NMR (100 MHz,
DMSO-dg) d: 163.0, 152.9, 145.1, 139.7, 135.7, 134.3,
134.0, 132.2, 131.9, 131.6, 130.3, 126.8, 126.1, 123.5,
116.9, 107.6. HRMS (ESI) calcd for C¢H;;CINsO [M+
H]" 324.0652, found 324.0644.

3.3.5  2-#&-N-(2- 2 & )-6-(5-# KR -2,5- = A -1H-
1,2,4- = -1- ) K F B (8) 49 & A%

% 0.24 g (0.7 mmol) 2-5-N-(2- 5K 5)-6-(1H-1,2,4-
M-I IR F R (Td) NN B =5, M 10 mL
N,N-—FE L (DMP) 2 s S, 2RI 023 ¢
(7 mmol)fM7E 160 CRIFRA 12 h, 7ExMidFEH,
b & T R T, WO BT A A, TS IR, 8 i
TLC il B % M 58 4x. v 30 6 R it A S B R BR A
SRJE KRG, IR CERAEL, A A JCK BB BT
JE W Gs, W) S ] A ol (S R, Vo v=
90 : 1] E9435] 8 0.11 g, ULH 41%. R AE A, mop.
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76~77 °C; '"H NMR (400 MHz, CDCl;) : 7.68 (s, 1H),
7.57~7.56 (m, 1H), 7.49~7.48 (m, 3H), 7.33~7.31 (m,
1H), 7.20~7.18 (m, 2H), 7.05 (brs, 1H), 4.66~4.65 (d,
J=6.0 Hz, 2H); *C NMR (100 MHz, CDCl;) J: 167.1,
164.0, 139.2, 135.4, 134.7, 134.4, 133.7, 132.5, 131.5,
130.8, 130.7, 129.4, 129.2, 127.2, 127.1, 41.9. HRMS
(ESI) caled for C1¢H,3CLN,OS [M+H]" 379.0187, found
379.0181.

34 ZMFKEBERYSYREEMER

BRI 1,2,4- = M5 R e i A 0 1) A= s R
W 22 A KB SRR, 5, BRI 200 g 225 R RO
ff 5, H 1L ZEBK NG 20 min, HZARIEH K
BIEW R, BRI A 20 ¢ 1B 15 g, 7
SRR e VA G, AARBKERS 1 L. 8510
120 C FHEHCK T 20 min, ¥ &0 H175- 0% 278 %) b B g
(PDA)R; 753,

SR, DAL HIEAR(DMSO) A ¥ 751 fic 1) 3 24 % 11
BERFE S, FRINNE U RS R A . B
BUE MR 1 mL R SIS, M HIEAH 2
50 CI1 9 mL PDA i3 MRA, G HNTLHEE:
FRM P AR 55, 078 PDA AR F353% 7 d /4
T SR A B4R 5 mm (IFT FLASHIAE B UE, SRR
PO A0 0 7 SRR AE 5 2517 PDA AR g, IR
£ DMSO [ AR 7236 X IR AR B 4 AN
5, f£20~25 CHE:FMPEOEEEFES d, AR K EAL,
TR 1) 28 DR X 1 28 (%) = (28 0 R TR V& LA -
AL B TR 78 AR )/ A I IR 7F B X 100%)]. AR
A e T Vi A R P ARABA R T v

#HBh#1 Bl (Supporting Information) Frib & HArb &
W B LA TH NMR A1 PC NMR 38l X 2R} 7] A
G %% MASTI] 9 3 (http://sioc-journal.cn/)_F R %K.
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