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N-BEUR R A ELE-N-4,7-— FRF E-[1,2,4] = H[1,5-c]ENE (FR) AR A
®it. AR AEYEEWR

‘I BmEC = MY WREY F g’
CURRA A SRR LRA% 271018)
C IR e %A SR TRERTTOR G R 4% 271018)

WE Lo FEECRTER. HR BB H IR RS ER, 23330k, Dimroth EHEFSEZ MRS R, &R T
— RIS FTH N-BUCHE LR -N4,7- = 4 JE-[1,2,4] =M I 1,5-c) 5 BE (BRI &4 11a~11q. BARLEWIR
i@ IR "H NMR. °C NMR FITC R HrskiT T RN, WIS EYS IR R, 7F 50 mgeL ™' T, KESLE
YIRA — BRI, b N-Q-FIEFBEE)-N-4,7- & FE-[1,2,4] =M FF[1,5-c] M ne B AR (11m) % 5 KK 57 B H 30
HiZEN 67.25%. WEMIXT 2~3 BRI RERIN—& 1) B R AK TS, 7 MO IERBKERT 70%, H
HN-(4- P L 2 )- N4, 7- SR -[1,2,4) = MEFE[ 1, 5-c] B BE AR IR (L) A AR IE AR AL B SR ADAS IE AL R 35135 100%,
5XTHRZH 5% BN AR LA Y. MO R AR, RN LR MG R TR E R, 1
YA PR 5N R BBV 0B . SR R IR A 11a~ 116 (9 2% TRV 1 5 0 PR 2 R B R
IRFEAAYD 11j~11q, T2 B EEIEOR RS0 A0 ) 2 B0 B 4 1 B el A 1 4 v

KA LT, KFBAEGRIR, =PI, REETE, BAERAE KIS

Design, Synthesis and Biological Activities Evaluation of
N-(Substitutedbenzoyl)-N"-4,7-dimethoxy-[1,2,4]-
triazolo[1,5-c]pyrimidine (Thio)ureas

Wei, Kailun“ Shi, Ruijing” Jiang, Lin®” Miao, Chengxia®” Li, Ying*?
(“ College of Chemistry and Material Science, Shandong Agricultural University, Tai'an, Shandong 271018)
(® Food Safety Analysis and Test Engineering Technology Research Center of Shandong Province, Tai'an, Shandong 271018)

Abstract A series of novel N-(substitutedbenzoyl)-N"-4,7-dimethoxy-[1,2,4]triazolo[ 1,5-c]pyrimidine (thio)ureas (11a~11q)
were synthesized from a-methoxyl methyl acetate, ethyl formate and substituted benzoic acids by cyclization, Dimroth rear-
rangement and nucleophilic addition reactions. The structures of products were confirmed by IR, 'H NMR, *C NMR and ele-
mental analysis. The preliminary bioassay showed that most of the compounds displayed positive fungicidal activity at 50
mgeL™'. Among them, N-(2-chlorobenzoyl)-N"-4,7-dimethoxy-[1,2,4]triazolo[1,5-c]pyrimidinethiourea (11m) exhibited an
inhibition rate of 67.25% against B. cinerea. All compounds showed certain insect growth regulation activities against 2~3
instar culex larvae, in which seven compounds exhibited revised uneclosion rate higher than 70%. N-(4-methylbenzoyl)-N"-
4,7-dimethoxy-[1,2,4]triazolo[ 1,5-c]pyrimidinethiourea (111) showed excellent insecticidal activity, which was equivalent to
the control 5% (mass fraction) pyriproxyfen. The preliminary structure-activity relationship analysis showed that compounds
with electron-withdrawing group on the phenyl ring showed higher fungicidal activities, while compounds with elec-
tron-donating group exhibited higher insect growth regulation activities. Benzoylureas displayed higher fungicidal activities
and benzoylthioureas exhibited good insect growth regulation activities.

Keywords chitin; benzoyl(thio)urea; triazolopyrimidine; fungicidal activity; insect growth regulation activity
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JUT o BT S EIUR T 4ER KRR ED
ZHE, FE R AR K B R B A LU LT -2 BEA
JUT-HARE G WAL, TAAET ALY S5 HEY)
U2 SR S IR AL A BUL T O AR, B
M ARBE A RUFFA, 2H R AR AL
THEO R A AL R AR 2 O B B A KR
A, gk SUIRAUCK AR, (HABA L EYIRIE T R AR
TR PE (R 1), 98 2 SR TS TG Sk i R A 4 4
TETERE B GNP B AR T, Fra A & o B 2%
2% B P B — s IR BUE P, LB 118 )X 4 25
R A AR R S X R ZG A, LA 208 DX AR S
SR P S 0T HE 2GR04 24, Zhang SFCMKE g
PRI S IRR AL A 2, TS i e &4 3(1B X
22 FlRELAD IV T T 1 A v 0 2457

B HA) 2 A R R R AT AR
Figure 1 Structures of benzoylureas with diverse biological
activities

RN, SERIEUEDH TEURZ R, REIF
() S SEE AN AR T, 2B AATM ) el A
PRARZH 1A R TR R SRR | I A [ 2

o

OCHs Unlon of

WL AR SRR ARRAL 59, BoR TR BRE LR
JUSTE. Horb, GV 48 2) A B R BT 1R B,
EHEAPS N BRI IEE. =MIFmE R &)
[ B A = e I I 3 R A M T, AR TR R

1= N Y N 3 LN T NS
RECRIRE U, A2 . DELT U 4 R

FH . /NS T S = SR e B A S S
(B 2)f /N 22 ol T M B8 T 25 T A AR F 4 48
Jannet %715 BB FR = M e BAT AP 6(F 2) L
D R BRI B P

B2 SRR
Figure 2 Structures of compounds with good bioactivities con-
taining N

ARTAECAUT MR, 0P 5 i Pz, LA
4,7- FARFE[1,2,4] = I 1,5-¢] M3 I i (6) BUA R 2 e 341
gy, RIORFHBEIREA ST e, Rl Ay
SHEIR, B S JRFEHRIUR O 57, #it 17 #&(1,2.4]

=R 1,5-c]mEnE [ IR S B IR S50 S ) (Scheme 1).

BT 17 FEERET B N-(BUR 2K R SE)-N'-4,7-
TR [1,2,4] =R I, 5-c] M e RS K i AR 2R AL A )
(Scheme 2), H:45#)3E 1L IR, 'TH NMR. “C NMR Filjc &
ST, WP T B ARG SR R M R AR
G, XA RO RIFAT TR

H3;CO
ﬁN
B|0|sostere

7 />_<
H\rN Actlve group O)J\ J\ /L OCH3 : J\ /L OCH,4
R_
N N-/ )—NH; L~
hd Ma~1i 11j~11q
OCH; 5
ZAN
| Fungicidal activites | ‘ Insect growth regulation activities ‘
B 1 Hisfbammit
Scheme 1 Design of target compounds
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S SCH3 SCH3
o 0 O SNH SN PO, SN NN HO
/O\)J\O/ + HJ\ ~_ *+ CH;30H > NaO™ XX o~ 'HO)IH/ > C|)|\/
o
> OCHj, OCH,4
1 2 3
0
SCH SCH3 NH, J OCHs
X L0 o0 I
N"SN BN N7 N | N7 NN
| — N < VNH;
HzNHN)\/ i-PrOH S/LN NaOMe, MeOH "N
OCHj OCHj OCHj
4 5 6
o}
o cl .
Rfi}%)EELRijf M SO —2 )
\_7/ OH \_/ Cl NH, NCO
7 8 9
R/— O R/=— O
@—/{ + KsON BN NG
Cl reflux, 2 h NCS 11a: X =0, R=H; 11b: X = O, R = 2-CHj3;
7 10 11c: X = O, R = 4-CH3; 11d: X = O, R = 2-CI;
OCH HaCQ 11e: X = O, R = 3-Cl; 11f: X = O, R = 2-NOy;
DY 3 »2:\ 11g: X = 0, R = 3-NO,; 11h: X = O, R = 4-NOy;
R\ L N N’N\>_NH Q JXL /E”N N MiiX=0,R=26-Fy; 11X =5 R=H;
\" / P 2 T A VA 11k: X =S, R = 2-CHg; 11: X = S, R = 4-CHy;
NCX N i N" 'N° N ocH
RT/ H H 3 11m:X=S8,R=2-Cl;11n: X=S, R=3-Cl;
OCH,3 110:X=S,R=4-Cl; 11p: X = S, R = 2-NO,;
9/10 6 11a~11q 11q: X =S, R=3-NO,
B2 Hisb&mmE K
Scheme 2 Synthesis of target compounds
1 E£R5i18 7.70~7.68 Kb5rHIAZRIN 240 F1 6-fLff) CH Ly, 35
At SZARAL H R Ry W 5 7.87~7.83 F17.77~7.73
1.1 &A%

A H A A AR R PR I e e SRR I 5 s, S F
F[H1(CI. 2,6-F, F11 NO) P Pt frig 5 B 1t S S B 2%
A, TETE/K 1,2- =& Lkt Rl 3 h BP ], Hy= 245
B, NZAE 85%LA by 11 45 HL 25 A1 (CH,) T EUAR 2R
FR gt 5 S SRR I 1) 4% SR AR O AT 21, TRAEUKIA K Bk
SFUMANBARE B IZ TR 1,2- & LB, =in
KRBT h, FEFHERZE 50 CRBL3 h, FEIRETS HCl A4k
FEA R IE, PERANEAR, 29 70%.

EEWEYE T, BT R S[1,2,4] =W
[1,5-c]MaHE A 8] 1) p-m FEHE A 2R, AR E] 44 6 RIS A%
JI0R 55, RIULTEA R IR &P, RN FIE 40~

50 CHfABETE AN, HAZRWEWH ™ 28T R H
BEEE RS D).
1.2 EEIRAR

Hirtb &sE#iEd '"H NMR A1 °C NMR #47%
1E. DMELAY) Mg ABIE3ETIE B AT, "H NMR & K, §
11.61 A1 11.00 4b43 i MR b 58I 2R AR A1 5[1,2,4]
I IE[1,5-c]mE e B AR ERT NH U§; 6 8.21~8.19 F
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Ab 1) = EE UG53 I N ZRIR 440 A S-A7 1) CH I 6 7.62 4b A
IEIERN i CHIE; 6 4.18 F14.01 44 OCH, . *C NMR
HEE T 15 4N C 55104, 5 168.8 1 148.9 Ab AT
FEBR, 6 158.1 Al 148.2 Ab N —MIR L HIHK, 6 162.7, 144.3
A1 139.9 AbAymsne R AR, 6 145.8, 135.1, 131.9, 129.3,
124.6 F1 124.1 4 AZRIF LIIRE, 6 57.5 A1 56.3 NEEH
OCH; L HI#%.
1.3 FREFEM

BEXE 5 i DA B B, AT R0 ) B AR TR
PEMAR(E 1) 451K W, 78 50 mgeL ™' IKET, KEB
5 B G EA — 2 R EENE. (e EPx i UK &
A B A RIEE, MR K ZAE 40%~67.25%; 14
AW 1a F 100 T3 A 6 728 11 RN i BT A BH S PR i
PE, IR 5N 65.04%H1 55.71%, 11i X Fg i @ 0
)R = T X R 24575 95% (5 &4 0 [ T

Xt B ARG E AT I K808 R SR I, R
R A& A1a~110)F, R N REUCHITL &4
SRR S o A s PRy, B 3-CLEUR b & s P B
. XTHBAERGZE TR A AH M B A /INFE O B A P PR
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o

DA BRI S 1a etk Beah, X/ 7RG
Gl NO, B, B 3-Sr B & 13 1 A
ORI A, SRR 5N TS TR
i, W0 2,6-F, F NO, BUR AL & PiE i . B4R &,
R TCHR ) 1a 35 M ar, HARIR - f R
RGP e . 28 IR R IR 2R A & P (1~
1q)F, KZIHRHE A1 IR 4 & 05 PR
&, Wik A 11m. 110 A1 11p HIINHENEMEY & T 11k

ar

A, HoRZ - BUREAE &S e EcE, W 11m X}
B IR 55 B RAH 22 67.25%, T 11n 5 11o.
1.4 BHEKFAHEYE

HERMEAYIRT 2~3 B FEI4h )5 16 T i ik 45
RWZE 2. 7£ 50 mgeL ' MR E T, Hirtb &R m
@ n B oA KR, 7 M SR IE R P
KT 70%. Hb, AbE&Y 11e A1 11q S IS4l R

K1 ARSI R AR B
Table 1 Fungicidal activity in vitro of the target compounds
Compd. X R . In.hibitory rate/% '
B. cinerea F. oxysporum P. infestans F. graminearum M. oryzae
11a O H 37.42 45.86 65.04 51.23 20.33
11b O 2-CH; 47.86 14.05 —3.00 22.73 7.14
11c O  4-CH; 43.32 12.67 —3.27 38.81 23.21
11d o 2 53.40 20.94 0.27 20.63 13.93
11e o 3-C 59.19 7.16 —12.81 14.69 —4.64
11f O 2-NO, 46.85 13.77 —8.45 18.88 30.00
11g O  3-NO, 9.68 8.27 —7.16 52.05 21.14
11h O  4-NO, 4.52 3.76 —9.46 37.53 12.20
11i O 2,6-F, 48.61 14.33 —16.05 9.79 55.71
11j S H 43.32 15.15 2.72 15.03 393
11k S 2-CH; 47.86 34.99 19.62 19.23 3143
111 S 4-CH; 41.81 —0.28 2.18 15.38 7.86
11m S 2-Cl 67.25 32.23 15.80 24.83 32.86
11n S 3-Cl 44.33 14.88 36.24 15.38 29.64
110 S 4-Cl 52.14 3.86 12.26 8.74 6.79
11p S 2-NO, 52.39 15.98 22.34 13.64 —0.71
11q S 3-NO, 46.35 15.98 26.98 23.43 6.07
Chlorothalonil 100.00 87.33 87.74 60.84 49.64

“B. cinerea: Botrytis cinerea, F. oxysporum: Fusarium oxysporum vasinfectum, P. infestans: Phytophthora infestans, F. graminearum: Fusarium graminearum, M.
oryzae: Magnaporthe oryzae.

&2 HEYR R R

Table 2 Insect growth regulation activities of the target compounds
Compd. X R . : Insecticidal rate/%. '
Revised unpupation rate/% Revised uneclosion rate/%
11a (0] H 51.72 57.78
11b (0] 2-CH; 38.89 73.33
11c (0] 4-CH, 16.67 54.44
11d (0] 2-Cl 17.24 26.67
11e (0] 3-Cl 25.56 83.33
11f (0] 2-NO, 41.38 51.11
11g (0] 3-NO, 21.12 60.00
11h (0] 4-NO, 11.12 51.11
11i (0] 2,6-F, 31.03 35.56
11j S H 23.34 76.67
11k S 2-CH; 52.87 58.89
111 S 4-CH;, 100.00 100.00
11m S 2-Cl 26.67 73.33
11n S 3-Cl 26.44 48.89
110 S 4-Cl 20.00 71.11
11p S 2-NO, 42.53 51.11
11q S 3-NO, 25.56 84.44
Pyriproxyfen 100 100
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IEARPIEE IS 80%, 705y 83.33%A1 84.44%; &
W) 110 5 PR 4 e A TE A AR 2 AL IE AR P R 1 0A
100%, 55X B2 701 5% 12 73 20k A Bk L AH 4.

FKHREREREE Y a~110)t, FEF LB
X} PR 4) F AR IE AR AR R B ;2 R NIRRT JE(CLL
NO)IF, 367 HUAR AL A Wt R s & B RS IE AP 2R
=T 2y A-REHURIIAG &4, R A% B3 (CH,)I, 2.
AL AR AL A s e . 6 T 2R B R AR Sk &
MA1j~11q), 2 R NG HETFIEEI(CH)R, AP E
USC &)y HR P 1 B S T A R F TR (CL. NOo) L&
Y, H 4-CH; UK G B AT, 18 100%. #4k L, ZKH
Pk FEBRR AL A W B K IR 2R A ) B A BT 1)
B AR v

2 Zhig

DL a- A B R H TS R S AN AR R At
G ER, 4 FRAK . Dimroth BEHERSERZ IR EE ) B, &
BT 17 BhE 3R N-(BUR I 25 )-N'-4,7- — 48
Fe-[1,2,4) =W IF[1,5-c]MEBE () IR R & 4. 082 A2l
ZERFRIA, 7E 50 mgeL ' N, EBOML AW E RV
JE TR BB L 60% L Ly #- & P RA N R IR
BAEKRETIEME, A EWxT A B IE AR
FRE IE RSP R ETTE 100%, 5% HEZG70A 2. 34K
T, A BEEAREAA Y 0 B PR TR R
FAED, TR B IR 2R A S U R B A R
HAE KRS .

3 SEEESs
31 X5

25 [E Varian Mercury Plus-400 BUAZHE3LIRAY, 14 [E
Bruker Advance 300/500 MHz i L9R 1L, TMS NP Fx,
DMSO-ds B, CDCl;+DMSO-ds N 7); 3£E Nicolet-
380 MY fd N7 AR R AT AP O i A, KBr & A fE
Elementar Vario EL II BYCER ML, bR ERAERH
PR ] X-5 #2003 S A A R T AR AL IE).

BT AR A T o A el sl A 22 2Bk, R4
R TeKAN S5, Thafk 1 A1 2 SRESCER[26]1H]
2%, HEAK 3 R0 4 S RECCER[27]00 4%, HHTEAR 5 R 6 S|
SCHR281/ 4%, HiEAR 9 ZHRSCHR[29]H &, FFlalfA 10
ZHRSCHR (4] 4%

3.2 ZLWHE
321 N-(BRREXFEBA)N-47-—F A KL-[124]=
w3 [1,5-¢] 78 " (BR) Wk 69 B 1%,

DL N-(2-5 0K F R 3L )-N"-4,7- — F 4 [ 1,2,4] =M 5F:

[1,5-c]mEne IR (1) 116 RCAB). 78 25 mL B A 10
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mL M, SR TIRE M 2-50K A 5 m R
(1.82 g, 10 mmol)F1 1[I £ 6 (1.56 g, 8 mmol), /2 il
(TLC) MMl S B 5 B, 28 B 7, FEH N,N-— FF 2 gk
fZ(DMF)F1 H,O VA 17 B 45 i A (Bl A 1.51 g, 7=
% 50.2%. m.p. 188.2~190.1 ‘C; 'H NMR (500 MHz,
DMSO-dg) 6: 11.56 (s, 1H, NH), 11.31 (s, 1H, NH), 8.08
(s, 1H, Pyrim-H), 7.99 (s, 1H, Ph-H), 7.76~7.70 (m, 2H,
Ph-H), 7.60 (s, 1H, Ph-H), 4.16 (s, 3H, OCH3), 3.97 (s, 3H,
OCH3); *C NMR (100 MHz, DMSO-d;) d: 169.1, 158.1,
148.8, 148.3, 144.4, 140.0, 134.9, 132.5, 130.2, 130.1,
129.5, 127.6, 124.1, 57.6, 56.3; IR (KBr) v: 3244, 3187,
2900, 1746, 1654, 1562, 1536, 1099, 754, 710 cm™'. Anal.
caled for C;sH3CINgO,4: C 47.82, H 3.48, N 22.31; found
C 48.01, H 3.27, N 22.06.

N-7 B g N4, 7- — AR 6 -[1,2,4] = M F[1,5-¢]
WENE IR (11a): R AL E R, 7% 52.1%. m.p. 203.4~
204.7 °C; '"H NMR (300 MHz, DMSO-d) J: 11.64 (s, 1H,
NH), 8.10 (d, J=6.3 Hz, 2H, Ph-H), 7.64~7.62 (m, 2H,
Ph-H+Pyrim-H), 7.54~7.50 (m, 2H, Ph-H), 4.20 (s, 3H,
OCH,), 4.02 (s, 3H, OCH;); *C NMR (125 MHz,
DMSO-dg) d: 166.0, 157.8, 148.9, 148.5, 147.8, 143.7,
138.6, 133.2, 132.1, 128.6, 128.2, 123.7, 123.1, 57.0, 55.3;
IR (KBr) v: 3321, 3210, 2944, 1725, 1631,1575, 1533,
1107, 762, 746 cm ™. Anal. caled for C;sH,NgO,: C 52.63,
H 4.12, N 24.55; found C 52.81, H 4.10, N 24.75.

N-(2- FF L2 F R L )-N"-4,7- — WA L[ 1,2,4) =M 9F
[1,5-c] W& g Ik (11b): #5044, 72 % 45.6%. m.p.
200.7~202.1 ‘C; '"H NMR (400 MHz, CDCl;+DMSO-
dg) 5: 11.49 (s, 1H, NH) , 11.39 (s, 1H, NH), 7.60 (s, 1H,
Pyrim-H), 7.56 (d, J=7.4 Hz, 1H, Ph-H), 7.42 (t, J=7.4
Hz, 1H, Ph-H), 7.29 (d, J=7.5 Hz, 2H, Ph-H), 4.19 (s, 3H,
OCHj,), 4.01 (s, 3H, OCHs), 2.48 (s, 3H, CH3); *C NMR
(100 MHz, CDCl;+DMSO-dy) J: 162.3, 158.4, 149.4,
148.3, 144.2, 140.0, 136.9, 134.0, 131.3, 1312, 1282,
125.7, 123.6, 57.3, 56.0, 20.1; IR (KBr) v: 3241, 3166,
2940, 2838, 1726, 1676, 1561, 1532, 1102, 756 cm .
Anal. caled for C;¢H,NO,: C 53.93, H 4.53, N 23.58;
found C 53.88, H 4.80, N 23.36.

N-(4-FF B R H R 5L )-N'-4,7- — FH A FE-[1,2,4] =M 5F:
[1,5-c]BEmE IR (11c): #talil ik, 722 48.7%. m.p. 225.0~
227.0 °C; 'H NMR (500 MHz, DMSO-d) J: 11.47 (s, 1H,
NH), 7.98~7.97 (m, 2H, Ph-H), 7.70 (s, 1H, Pyrim-H),
7.37 (d, J=8.1 Hz, 2H, Ph-H), 4.16 (s, 3H, OCHj,), 3.98 (s,
3H, OCH3), 2.41 (s, 3H, CH;); “C NMR (125 MHz,
DMSO-dg) d: 158.4, 149.5, 148.4, 144.4, 144.2, 140.0,

http://sioc-journal.cn/ 2131
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134.9, 134.6, 129.8, 129.7, 128.9, 124.2, 57.7, 56.4, 21.6;
IR (KBr) v: 3236, 3173, 2943, 2833, 1723, 1667, 1563,
1533, 1099, 761 cm™'. Anal. caled for C;gH;,-NgOy: C
53.93, H 4.53, N 23.58; found C 53.81, H 4.49, N 23.48.

N-(3- 504 Wk 36 )-N"-4,7- — W 48 JE-[1,2,4] = M 5F:
[1,5-c]BEngE iR (11e): HEREEK, 722 52.7%. m.p. 215.8~
217.1 “C; "H NMR (300 MHz, DMSO-d;) d: 11.65 (s, 1H,
NH), 11.39 (s, 1H, NH), 8.09 (s, 1H, Pyrim-H), 8.01 (s,
1H, Ph-H), 7.68~7.58 (m, 3H, Ph-H), 4.17 (s, 3H, OCH3),
3.99 (s, 3H, OCH;); IR (KBr) v: 3251, 3175, 2922, 2848,
1736, 1675, 1573, 1532, 1099, 750, 720 cm™"'. Anal. caled
for C;sH;;CINgO4: C 47.82, H 3.48, N 22.31; found C
47.99, H 3.54,N 21.97.

N-(2-HH 32K F Ik 38)-N"-4,7- — 48 [ 1,2,4] =M IF
[1,5-c]smgE IR (111): #aEE, 722 55.4%. m.p. 199.5~
201.2 ‘C; 'H NMR (300 MHz, DMSO-dj) d: 11.60 (s, 1H,
NH), 11.03 (s, 1H, NH), 8.19 (d, J=6.3 Hz, 1H, Ph-H),
7.84 (t, J=6.0 Hz, 1H, Ph-H), 7.74 (t, J=6.0 Hz, 1H,
Ph-H), 7.67 (d, J=6.0 Hz, 1H, Ph-H), 7.58 (s, 1H,
Pyrim-H), 4.19 (s, 3H, OCH3), 4.02 (s, 3H, OCH,); "C
NMR (100 MHz, DMSO-d;) J: 168.8, 162.7, 158.1, 148.9,
148.2, 145.8, 144.3, 139.9, 135.1, 131.9, 129.3, 124.6,
124.1, 57.5, 56.3; IR (KBr) v: 3212, 3019, 2945, 1738,
1685, 1639, 1563, 1534, 1103, 762 cm . Anal. calcd
for C,sH3N;04: C 46.52, H 3.38, N 25.32; found C 46.32,
H3.57,N 24.97.

N-(3-FiH 25 e 5L )-N'-4,7- — WA 2E-[1,2,4] =M JF:
[1,5-c] W% mg i (11g): A O E 4Kk, 7 % 552%. m.p.
205.2~206.6 ‘C; 'H NMR (300 MHz, DMSO-dy) o:
11.61 (s, 1H, NH), 11.00 (s, 1H, NH), 8.20 (d, J=6.3 Hz,
1H, Ph-H), 7.85 (t, J=5.7 Hz, 1H, Ph-H), 7.75 (t, J=6.0
Hz, 1H, Ph-H), 7.69 (d, J=7.9 Hz, 1H, Ph-H), 7.62 (s, 1H,
Pyrim-H), 4.18 (s, 3H, OCH3), 4.01 (s, 3H, OCH3); "*C
NMR (100 MHz, DMSO- d) J: 168.8, 162.8, 158.1, 148.9,
148.3, 145.8, 144.3, 140.0, 135.1, 131.9, 129.3, 124.6,
124.1, 57.6, 56.3; IR (KBr) v: 3211, 3146, 2948, 1735,
1689, 1638, 1560, 1533, 1101, 744 cm™'. Anal. calcd for
CisH3sN,Og: C 46.52, H 3.38, N 25.32; found C 46.67, H
3.52, N 25.07.

N-(4-T J 26 F L 5L )-N"-4,7- — WA L[ 1,2,4) =M 9F
[1,5-c] M BE Ik (11h): 3% 38 (0 [ 44, /= % 58.6%. m.p.
217.2~219.3 ‘C; '"H NMR (300 MHz, DMSO-d;) o:
11.75 (s, 1H, NH), 11.26 (s, 1H, NH), 8.37~8.23 (m, 4H,
Ph-H), 7.71 (s, 1H, Pyrim-H), 4.16 (s, 3H, OCH;), 3.98 (s,
3H, OCH;); IR (KBr) v: 3218, 3173, 2949, 1713, 1681,
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1636, 1561, 1523, 1097, 745 cm '. Anal. caled for
CsH3N;06: C 46.52, H 3.38, N 25.32; found C 46.90, H
3.51, N 25.04.

N-(2,6- 52K H Bk 3)-N"-4,7- — F A FE-[1,2,4) =
I [1,5-c] s me IR (110): [ B A&, 72 % 60.5%. m.p.
206.7~208.1 ‘C; 'H NMR (300 MHz, DMSO-dy) o:
11.71 (s, 1H, NH), 10.98 (s, 1H, NH), 7.62 (s, 1H, Pyrim-
H), 7.58 (t, J=6.3 Hz, 1H, Ph-H), 7.15~7.11 (m, 2H,
Ph-H), 4.18 (s, 3H, OCHj3), 4.00 (s, 3H, OCH,); °C NMR
(100 MHz, CDCl;+DMSO-dg) o: 162.8, 160.4, 160.4,
158.1, 158.0, 157.9, 148.5, 148.2, 144.2, 139.9, 133.4,
123.7, 112.3, 112.1, 57.3, 56.1; IR (KBr) v: 3227, 3152,
2967, 1728, 1693, 1623, 1530, 1014, 917, 770 cm ™. Anal.
calcd for C;sH,F,NgO4: C 47.63, H 3.20, N 22.22; found
C 47.55,H 3.20, N 22.34.

N-2F F gt -N-4,7- — AR 3 -[1,2,4] = M [1,5-c]
W UE B IR (11§): B O [EAR, P23 59.5%. mp. 210.0~
211.3 °C; "H NMR (500 MHz, DMSO-dg) 6: 12.79 (s, 1H,
NH), 12.36 (s, 1H, NH), 8.06 (d, J=7.6 Hz, 2H, Ph-H),
7.74 (s, 1H, Pyrim-H), 7.70 (t, J=7.4 Hz, 1H, Ph-H), 7.58
(t, J=7.7 Hz, 2H, Ph-H), 4.17 (s, 3H, OCHj3), 3.99 (s, 3H,
OCH,); C NMR (125 MHz, DMSO-d;) d: 158.3, 155.5,
148.6, 147.7, 143.8, 141.7, 139.6, 137.2, 1332, 132.4,
128.6, 128.4, 123.8, 57.2, 56.0; IR (KBr) v: 3125, 3066,
2940, 1721, 1575, 1527, 1237, 1101, 758, 703 cm"'. Anal.
calcd for CsH;4sNgO;S: C 50.27, H 3.94, N 23.45; found C
50.40, H 3.89, N 23.71.

N-(2- FH 26 F ik 5k )-N'-4,7- — WA JE-[1,2,4] = M 5F:
[1,5-c] ™ g B Ik (11K): 34 (L[ 44, 2 40.9%. m.p.
189.5~190.5 ‘C; 'H NMR (500 MHz, DMSO-d,) d:
12.83 (s, 1H, NH), 12.39 (s, 1H, NH), 7.98 (d, J/=8.1 Hz,
2H, Ph-H), 7.73 (s, 1H, Pyrim-H), 7.38 (d, J=8.0 Hz, 2H,
Ph-H), 4.17 (s, 3H, OCHj), 3.99 (s, 3H, OCHj), 2.42 (s,
3H, CH;); *C NMR (100 MHz, CDCl;+DMSO-dg) o:
178.6, 158.8, 148.3, 144.2, 140.1, 137.0, 133.9, 131.4,
131.1, 128.4, 125.8, 123.5, 57.4, 56.2, 20.1; IR (KBr) v:
3246, 3060, 2958, 2842, 1681, 1559, 1535, 1103, 758
cm” L. Anal. caled for CisHsNO5S: C 51.60, H 4.33, N
22.57; found C 51.35, H 4.60, N 22.43.

N-(4-FF FE 2K R 3L )-N-4,7- — H & JE-[1,2,4] =M JF:
[1,5-c] M g i IR (110): ¥R 38 L[l 44, 72 % 43.5%. m.p.
187.8~189.3 C; '"H NMR (300 MHz, CDCl;) d: 13.33 (s,
1H, NH), 9.21 (s, 1H, NH), 7.83 (d, J=6.0 Hz, 2H, Ph-H),
7.46 (s, 1H, Pyrim-H), 7.34 (d, J=6.3 Hz, 2H, Ph-H), 4.24
(s, 3H, OCHj), 4.05 (s, 3H, OCHj3), 2.46 (s, 3H, CH3); IR
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(KBr) v: 3162, 3008, 2949, 1723, 1571, 1528, 1237, 1094,
744 cm™'. Anal. caled for C¢H NgO5S: C 51.60, H 4.33,
N 22.57; found C 51.96, H 4.35, N 22.65.

N-(2- 57K 1k 38 )-N"-4,7- — W4 3L -[1,2,4] = M 3F
[1,5-c] ™ mE i IR (11m): #5664, 72 % 49.8%. m.p.
217.8~219.0 ‘C; 'H NMR (300 MHz, DMSO-d;) o:
12.94 (s, 1H, NH), 12.32 (s, 1H, NH), 7.62 (d, J=4.5 Hz,
2H, Ph-H), 7.51 (t, J=4.8 Hz, 2H, Ph-H), 7.45 (s, 1H,
Pyrim-H), 421 (s, 3H, OCH3), 4.02 (s, 3H, OCH3); "*C
NMR (100 MHz, CDCl;+DMSO-dg) §: 183.5, 163.5,
163.0, 153.1, 148.9, 144.9, 139.1, 137.2, 135.5, 134.7,
134.4, 132.0, 128.4, 62.2, 61.0; IR (KBr) v: 3164, 3066,
2928, 1738, 1630, 1527, 1105, 756, 700 cm ™ '. Anal. calcd
for CysH5CINGO;S: C 45.86, H 3.34, N 21.39; found C
45.82,H 3.36, N 21.58.

N-(3- 57K Ik 98 )-N"-4,7- — W4 3L -[1,2,4] = M 3F
[1,5-c] W& B B IR (11n): #8844, 7= % 48.1%. m.p.
240.7~242.5 ‘C; "H NMR (300 MHz, CDCl5) §: 13.20 (s,
1H, NH), 9.18 (s, 1H, NH), 8.02 (s, 1H, Ph-H), 7.54~7.52
(m, 3H, Ph-H), 7.48 (s, 1H, Pyrim-H), 4.25 (s, 3H, OCH,),
4.06 (s, 3H, OCH3); IR (KBr) v: 3218, 3065, 2942, 1719,
1634, 1531, 1103, 757, 708 cm '. Anal. caled for
C1sH5CINGO;S: C 45.86, H 3.34, N 21.39; found C 45.63,
H 3.60, N 21.09.

N-(4- 508 Wk 38 )-N"-4,7- — W48 JE-[1,2,4] = M 5F:
[1,5-c] ™% g B Ik (110): % 48 (& 4, =2 50.0%. m.p.
201.0~202.8 ‘C; 'H NMR (500 MHz, DMSO-dy) o:
12.78 (s, 1H, NH), 12.36 (s, 1H, NH), 8.05 (d, J=8.6 Hz,
2H, Ph-H), 7.73 (s, 1H, Pyrim-H), 7.64 (d, J=8.6 Hz, 2H,
Ph-H), 4.16 (s, 3H, OCHj3), 3.98 (s, 3H, OCH;); IR (KBr)
v: 3140, 3056, 2956, 1724, 1636, 1542, 1097, 760, 710
cm” L. Anal. caled for C;sH;3CINGO5S: C 45.86, H 3.34, N
21.39; found C 45.63, H 3.43, N 21.62.

N-(2-T 2% F ik 5k )-N"-4,7- — WA L[ 1,2,4] =M 9F
[1,5-c]™smg B ik (11p): ¥R 3 (L [E4A, 2 49.9%. m.p.
1902~191.3 C; 'H NMR (300 MHz, DMSO-d;) o:
12.79 (s, 1H, NH), 12.50 (s, 1H, NH), 8.21 (d, J=6.3 Hz,
Ph-H), 7.88 (t, J=5.7 Hz, 1H, Ph-H), 7.80~7.76 (m, 2H,
Ph-H), 7.65 (s, 1H, Pyrim-H), 4.21 (s, 3H, OCH3), 4.02 (s,
3H, OCH3); *C NMR (100 MHz, CDCl;+DMSO-d;) o:
183.5, 172.6, 163.5, 153.2, 150.6, 149.0, 145.0, 139.4,
136.6, 135.7, 134.3, 129.1, 128.4, 62.2, 61.0; IR (KBr) v:
3177, 3066, 2967, 1674, 1638, 1572, 1526, 1099, 760
cm ! Anal. caled for C;sH;3sN;0sS: C 44.66, H 3.25, N
24.31; found C 44.50, H 3.33, N 24.28.

Chin. J. Org. Chem. 2020, 40, 2127~2134

© 2020 Chinese Chemical Society & SIOC, CAS

N-(3-HHEE R P L )-N"-4,7- — F A JE-[1,2,4] =T
[1,5-c]mane i IRk (11q): R B A E AR, 772 51.1%. m.p.
196.7~198.3 C; '"H NMR (400 MHz, CDCl;+DMSO-
dg) 0: 12.93 (s, 1H, NH), 8.88 (s, 1H, Ph-H), 8.49 (t, J=
9.6 Hz, 2H, Ph-H), 7.84 (t, J=7.9 Hz, 1H, Ph-H), 7.67 (s,
1H, Pyrim-H), 4.20 (s, 3H, OCHs), 4.01 (s, 3H, OCH3);
C NMR (100 MHz, CDCl;+DMSO-d;) d: 166.1, 158.8,
148.0, 144.2, 140.1, 135.5, 135.3, 134.1, 130.4, 130.2,
127.7, 124.1, 123.9, 57.4, 56.3; IR (KBr) v: 3242, 3144,
2945, 1728, 1632, 1579, 1525, 1107, 758 cm . Anal. calcd
for C;sH;3sN,0sS: C 44.66, H 3.25, N 24.31; found C
44.83,H 3.13, N 23.95.

3.3 REIEMME

K F B 22 AR KR FREPO e H AR A o 3R
X %% Wi (Botrytis cinerea) « 1§ 16 i 25 W (Fusarium
oxysporum vasinfectum) ~ #& 7ii M 3% B (Phytophthora
infestans)~ /N 75 B W (Fusarium graminearum) X A IR B
(Magnaporthe oryzae) W HNHITEE. LUBE 30N 95% H
FIE (chlorothalonil) A%y R 2457, TG & F F, sEkfb
AW = 3 AR (DMSO) 4 A il % 10000 mgeL ™" fI £}
W, TR N 50 mgeL ' IS B DR EH AR
IR RERE TR AE(PDA) AR, 170 J5 R i A L 1 % B e i T
B, BT 25 CHiFRMETRIIR. LI DMSO
AR, RN I AK R AN, AT 3
WEGRH, AR EEssEKE, DAt
TXFEWEEEER, WOCFME, did bl ARHE
2.

WiEEKEAE=HKEE—HUTER

T 22 A A 26 (%) = O B T v AR K ELAR — 25701
Qb PR TR VR A ELAR ) B TR VE AR K ELAR X 100%

34 BRHEAKIFATIEMENE

ST P 5 T2 SH 4 (WHO)HE 7 19 4l U122,
WE BArarx 2~3 W PRIl g i, o174
N 5%tk LI AR At BRZG5R). # 4k & H DMSO ¥
fiF 1 % 10000 mgeL ™" (I EER, FH 50 mL it &K AT 50 mL
TAFRKFRRERI L 50 mg L' & & ZRER/KIERh,
30 W 2~3 W PRI 4l JURON B 2RI, DMSO 4104
THXME, KEE 3K, BTQ6x1) CHRIMERRIF,
B 24 h iINE RARL, RN 7 d AL AL A
IO, B TE AR A 2 AR IR AR Z H BL R A it
B

152 1E 2R A 0 26 (%) = (Ab 38 20 AR Ah i 28 — X BE 4H oK
A 2)/(1— X BR AL AR AL ) X 100%

1 1E R P 26 (%) = (b 38 20 A P A 28 — X B 4H oK
PIEE)/(1— X R AR P ) X 100%

http://sioc-journal.cn/ 2133



BHLKE R ER
(BT, e, WRfs, fRis, ROLH, TR, T, ARRE,
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