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2 1,2,4-= -5 R E SRR AT ETEY 1,2,4- = FE[1,5-a] e T 48y
EREEYEEAR

BT AMRfE

XNER B R

HN P

(GEMRZ RS LRSI R Ly BE SRS R A TRE RS 5t 550025)

WE DL 2-FBRAE-5-FIE-7- 8 56-1,2,4- = M1, 5-aWs e b J5Ukl, Zmkfh WRE. Sk SRR R N A e T 20
ANELA R 1,2,4-— W-S-BIUR JBRIK 1,2,4- =M [1,5-a] W0 4044, S8 IR, "H NMR, MS RIJGEE S M0 T A 1
WA YIAT T SR, WD AR MRS R, 3004 S R B H — 8 40 B B e A P 2 5 25 (TMLV)
WPk, LE 500 pg/mL KE R, LA 6b, 6f F1 6p X TMV [HI3MHEIZ4 14 41%, 43%H1 40%

RBA 1,2,4-ZMIF[1,5-a]WE; 1,2,4- = M-SR il; 4 p; s TE

Synthesis and Bioactivities of Novel 1,2,4-Triazolo[1,5-a]pyrimidine
Derivatives Containing 1,2,4-Triazole-5-thione Schiff Base Unit

Xiong, Qizhong Lin, Xuanfu

Liu, Junhu

Bi, Liang Bao, Xiaoping™

(Key Laboratory of Green Pesticide and Agricultural Bioengineering, Ministry of Education, Center for Research and
Development of Fine Chemicals, Guizhou University, Guiyang 550025)

Abstract Using 2-benzylthio-5-methyl-7-hydroxyl-1,2,4-triazolo[1,5-a]pyrimidine as starting compound, twenty novel
1,2,4-triazolo[ 1,5-a]pyrimidine derivatives containing 1,2,4-triazole-5-thione Schiff-base unit were synthesized through se-
quential reactions of etherification, hydrazinolysis, salification, cyclization and condensation. Target compounds were fully
characterized by IR, "H NMR, MS techniques and elemental analysis. Preliminary bioassay indicated that some compounds
exhibited certain fungicidal or good anti-TMV activities. At the concentration of 500 pg/mL, the inhibition rates of compounds
6b, 6f and 6p against tobacco mosaic virus (TMV) were 41%, 43% and 40%, respectively.

Keywords 1,2,4-triazolo[1,5-a]pyrimidine; 1,2,4-triazole-5-thione Schiff-base; synthesis; bioactivity

1,2,4- =M [1,5-a] W we RATAEY) B AU R A
T, ERZGRE IS AHT Z N, Rt
DA Fumo, ORI HAT R SR 1,2,4-
MR, 5 -] R A o R A A i R fr il R R R
PRI P e . — MR I OB A th e — 8 B
IS AT A Y, FEA 2T T T T H R
9 #E(CMWV)PL R UM 2 B IR b &
Wiy B S AT PEIE I B MR SR e R 21— A
IR JRTT . 2008 AEMBEDIE 1,2,4- =W [1,5-a]
WEIE PR TRY 2 A7 T8 ok 8 kAT 5 | N = AR il s Bk, 3870+
EWRIH U IR BB ELIE . A SO TS 1 5T
PR 1 i B — M 0 A i B el e S R SR B A |
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ANF1,2,4- =M FE[1,5-a)BEBE R 7 467, LAHISZILEPE S
I, MRS B BB AR 250 e & . SO ik
THE LT 20 A Fr = MR i Ji5 S B R T 2R a5 F
H-1,2,4- = IR, 5-a] BB KA 6, MR T EA1HT
BRI B AL R 2R (TMV IS I, & i 26 LA 1.

1 HR5TE
1.1 KigESHh

7E '"H NMR 1, 6a~6t (1] 5-CH; [f] 6 7E 2.46 /44,
SCH, ] 6 1£ 4.35 /245, OCH, [ 6 {F 5.65 /244, WEREIR

FFE O AF 6.08 LA, JiE KRBV CH [#) 8 £F 10.00 /4
A5, ZMEERER NH [ 6 76 14.00 22457, IR 4 6a~6t [1)
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aHlLE
OH
BrCH,CO,EUK,CO;
@_/S%/ J\)j\ CHaCOCHs/reflux
1
OCH,CO,Et
S%/N N)ﬁ\ NyHa- H,0
©_/ N4I\N/ cH, EtOH/reflux
2
OCH,CONHNH,
CS,/KOH
O AéL o
3
s
OCHZCONHNH|(|ZSK
S 4Nj\ll\)ﬁ\ NoH,4 - H,0
@—/ N~ N/ CHs EtOH/reflux
4
N-NH
o L ss
s /I\Il\)ﬁ\ llle ArCHO
©_/ NS CH EtOH/reflux
5
LN
o) N S
O 1
6a ~ 6t

6a: Ar = 4-FCgHy, 6b: Ar = 2-FCgHy,, 6¢: Ar = 4-CF3CgH4

6d: Ar = 4-CH3OCGH4, 6e: Ar= 2-CH3OC6H4, 6f: Ar= 2-C|C6H4
6g: Ar = 4-CICgHy, 6h: Ar = 3-CH30-4-HOCgH3, 6i: Ar = 3-OH-4-
CH30CgHs3, 6j: Ar = 3-NO,CgHy, 6k: Ar = 4-NO,CgHy, 6l: Ar = 2-
HOCgH,4, 6m: Ar = 4-CH3CgHy, 6n: Ar = 2-pyrrolyl, 6o: Ar = 2,3-
C|2C6H3, 6p Ar = 2-C|-5-N02C6H3, Gq Ar= 3,4,5-(CH30)3CGH2
6r: Ar = CgHs, 6s: Ar = 4-(CH3),NCgHy, 6t: Ar = CgHsCH=—CH

B 1 HEstb&Y) 6a~6t HIE kL

Figure 1 Synthetic route of target compounds 6a~ 6t

N—H [RRGa 4R SIEAE 3200 e 2245, i BRI C=
N (PR ZE R SIIEAE 1610 em™ ' 2247, = MR C=S (1)
B BIELE 1260 em P A2 A
1.2 BirbEmME & TMV &
MR 1 A5, 5 B ARSI R DL — 2 3w s
PE. 1E 50 pg/mL IKEE T, A% 6m Al 6t X /N FR B2
B IR A 45%F0 41%, 1A 6p Al 6r o BHURG 25
T‘ T R ANEIZR A 43%F1 44%. 5T 6a~ 6t (R R340 5% R UEAT
VIR RN, I3 b (A BRI (1 47 L 1 2% % Ak,
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EE /IO U R E G S IFE 812 A I 1570 S B S
BRJECRE 1 X S Bl ECE M HIRIINE T 8%. BRI
A B SR INZ IR TSR BE R . MRIERE 2
AR A SR S8 2 I — g RAMIE P, 6 KRB Ukl
PRSP 22 AR S BT 3 A B R /N2 7 5 T R
BRBRS 25 A — 2 R B TR, (0 6a~6t X 3L R4
PRI KRB SUR VRN~ 537 Al B (10 403 B4 AN AL
M 2 A4, 7E 500 pg/mL WE R, EOMLE W
WL HT TMV 352, Hrhib&4 6b, 6f F1 6p Xf
TMV [R5k 41%, 43%F1 40%. fi B[ Ry 2o
RONTRY, 1 Ar BIEA I #(F 80 CHEURIERT H brfk
EYIRIPT TMV WGP 2, W1 6a, 6b, 6¢, 6f, 6g, 60 Fll
6p X TMV FIFNHIZILE 40% 445 24 Ar i 2 (F 8¢
COEUARKERT BASF I, ABA7HUAR Ak A 3% P s A0 T AH
MR A4, Wi 6b 1 6a, 6f F11 6g.

2 KRS
2.1 UERARF

P X4 e R SSAGE; IR i Shimadzu
Prestige-21 2T AN E (KBr JEJ4); "H NMR
Joel ECX-500 BUAZ MG LRI & (TMS A A bxR); i Hi
Agilent 1100 MSD-Trap-VL il 5e; 6 &Ml
Elementar Vario-III BT 2 40 BTG 2. B R A4
W5 4 Hr 4.
22 B
221 2-FEAk-
S (1) 8946 A%,

JREE 1 & 2 SR [14]. mp. 255~256 C
(1it."¥: 252~253 C); '"H NMR (DMSO-d;, 500 MHz) o:
2.92 (s, 3H), 4.44 (s, 2H), 5.82 (s, 1H), 7.25~7.46 (m,
5H), 13.20 (s, 1H).
222 2-FHA-5-WE-1,24- = FF[1,5-aFR-T-A
LBR TES(2) 8 Ak,

7£ 100 mL LI A I 2.72 g (0.01 mol) 1, 2.07
g (0.015 mol) J5/K K,CO3 A1 40 mL Jo/K A, =i 454 1
h JE N 1.32 mL (0.012 mol)¥R & Z.ig, 4k hnan|
PR 10 h. 51k RN G, WEIERER, R NG
P AN VKAIRE T, s, FE 00 i Tk 45 b
BAGEA 3.28 g, 77% N 91.5%. m.p. 173~175 C; 'H
NMR (CDCl;, 500 MHz) 6: 1.31 (t, J=7.5 Hz, 3H), 2.34
(s, 3H), 4.28 (q, J=7.5 Hz, 2H), 4.50 (s, 2H), 4.94 (s, 2H),
5.93 (s, 1H), 7.25~7.44 (m, 5H); IR (KBr) v: 1755, 1614

-1
cm .
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R 1 HbEY) 6a~6t 1 50 pg/mL WKRJE N (K B PEGI I /%)
Table 1 Fungicidal activities of 6a~ 6t (inhibition rate/%, 50 pg/mL)

Compd. G. zeae F. oxysporum C. mandshurica P. sasakii R. solani
6a 0 0 15 0 8
6b 0 0 16 0 15
6¢c 0 0 20 8 7
6d 0 0 14 6 13
6e 2 0 13 3 7
6f 0 0 17 3 17
6g 0 0 14 4 14
6h 0 0 19 6 16
6i 0 0 11 3 11
6j 0 12 25 4 16
6k 0 15 12 4 13
6l 0 10 21 3 13
6m 45 8 12 15 16
6n 3 20 10 12 11
60 0 1 4 11 16
6p 2 43 14 13 13
6q 0 1 15 4 13
6r 2 44 16 30 26
6s 2 35 16 11 15
6t 41 8 16 21 27
Carbendazim 100 100 100 100 100
F2 HFMLEY 6a~6t 7 500 ug/mL WL T HIHT TMV 351
Table 2 Inhibition rates of 6a~6t against TMV (500 pg/mL)
Compd. 6a 6b 6¢ 6d 6e 6f 6g 6h 6i 6j 6k 61
Inhibition rate/% 37 41 34 26 28 43 39 26 20 19 30 30
Compd. 6m 6n 60 6p 6q 6r 6s 6t Ningnanmycin
Inhibition rate/% 28 21 38 40 30 30 28 29 57

223 2-FEA-5-WE-1,2,4- = FF[1,5-a]FR-T-A
TBEMH(3) 896 A%,

7£ 100 mL L A 3.58 g (0.01 mol)H [A] 44
2, 1.82 mL (0.03 mol) 80% K% JFA1 40 mL J/K ZE, [H]
WM 1 h A KEEAREEA . EHdhg, T
K LWESSE 3 Ik, DMF H45 i fd E il ik 2.34 g, 773
68.1%. m.p. 179~180 °C; '"H NMR (DMSO-d;, 500 MHz)
5: 2.35 (s, 3H), 4.37~4.43 (m, 4H), 4.84 (s, 2H), 6.02 (s,
1H), 7.24~7.46 (m, 5H), 9.45 (s, 1H); IR (KBr) v: 3343,
3242, 3080, 1707 cm ™.
224 2-FERA-5-F K -12,4- = HF[1,5-a"FR-T- A
T BRI (4) 595 R,

7£ 100 mL [ JE G H i 0.84 g (0.015 mol) KOH,
50 mL JC/K ZEEAT 3.44 g (0.01 mol) i)k 3, S iiHE
WA S 1) He e B 1.80 mL (0.03 mol) CS,, A LEIE
KA EEARAR. RN 12 h, fh3E, FrSuEH K
LIER WD, BTG AR S alE 445 ¢ H
TR T I 2R
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22.5 {2-FAH-5-FH-7-R I T A -[4- R A -5-FLER-
1H-1,2,4- =74 -3]-21-1,2,4- == F[1,5-a]"572(5) 49 &
P,

7E 100 mL [ JEFEHE F A 4.58 g (0.01 mol)H i) 4
4,50 mL JG/K B 1.22 mL (0.02 mol) 80% /K &k, N
MBI, 6 h JEH R IRek . A HhE, ISR
UK, M ERIR 5 VAL pH (4 4~6, FHFE, HlIE,
M DMF-H,O E4&5 G EEEE 1.72 g 773 43.1%.
m.p. 245~246 °C; "H NMR (DMSO-d,, 500 MHz) §: 2.43
(s, 3H), 4.40 (s, 2H), 5.48 (s, 2H), 5.69 (s, 2H), 6.07 (s,
1H), 7.22~7.39 (m, 5H), 13.73 (s, 1H); IR (KBr) v: 3443,
3271, 3165, 1261 cm ™.
22.6 BARMLAW[R2-FrRA-S-FA-7T-A T F HEL-4-
BIESE R AR-5-FBR-1H-1,2,4- =7 -3)- 2 ]-1,2,4- = v
F[1,5-a]"%7Z (6a~6t) 49 5 A,

78 50 mL [EJEELEHE A 0.40 g (0.001 mol)H ij 44
5, 0.0012 mol J5 1 20 mL Jo/K L%, R #h B2 47 i
W pH HZ 4~6, MR 2~5h, W], #E, H

http://sioc-journal.cn/ 1257
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J&, F DMF-H,0 #4515 Hbrt-54) 6a~6t.

{2-F R 3 -5- G -7 0 R - [4-(4- R IK R
Jli2)-5-H Wi - 1L H-1,2,4- = W8-3]- 5k 3 -1,2,4- = ML I 1,5-a] %
WE(6a): HAREE, 77 71.2%. mp. 257~259 C; 'H
NMR (DMSO-d,, 500 MHz) 6: 2.46 (s, 3H), 4.37 (s, 2H),
5.65 (s, 2H), 6.08 (s, 1H), 7.22~7.38 (m, 5H), 7.41 (d, J=
8.6 Hz, 2H), 7.97 (d, J=8.6 Hz, 2H), 10.05 (s, 1H), 14.10
(s, 1H); IR (KBr) v: 3194, 3086, 1612, 1273 cm™'; ESI-MS
m/z: 507.1 ([M+H]+). Anal. calcd for Cy3HoFNgOS,: C
54.53, H 3.78, N 22.12; found C 54.70, H 4.00, N 22.49.

{2-7F i F -5- B L -7- 280 0 HH O -[4-(2- R I
Wit )-5-B Wil - 1 H-1,2,4- = W-31- 9k 1 -1,2,4- = ML IF[1,5-] 0%
BE(6b): AR, 7% 75.1%. mp. 252~254 C; 'H
NMR (DMSO-d;, 500 MHz) o: 2.47 (s, 3H), 4.35 (s, 2H),
5.67 (s, 2H), 6.08 (s, 1H), 7.22~7.44 (m, 7TH), 7.70 (t, J=
5.7 Hz, 1H), 8.04 (t, J=6.3 Hz, 1H), 10.34 (s, 1H), 14.16
(s, H); IR (KBr) v: 3198, 3084, 1612, 1261 cm ™ '; ESI-MS
m/z: 507.2 ((IM+H]"). Anal. caled for Cy;H;sFN5OS,: C
54.53, H 3.78, N 22.12; found C 54.90, H 3.42, N 22.44.

{2-"F 0 e -5- L -7- 400 Y 6 -[4-(4- — i PR 2R IR
S 1% )-5- 6% Wi -1 H-1,2,4- — W -3]- 3 1-1,2,4- = M JF
[1,5-a]MEIE (6¢): IR PR, 72 72.0%. m.p. 253~
255 °C; '"H NMR (DMSO-ds, 500 MHz) §: 2.47 (s, 3H),
4.37 (s, 2H), 5.67 (s, 2H), 6.09 (s, 1H), 7.21~7.36 (m,
5H), 7.91 (d, J=8.6 Hz, 2H), 8.10 (d, J=8.6 Hz, 2H),
10.56 (s, 1H), 14.16 (s, 1H); IR (KBr) v: 3176, 3088, 1610,
1267 cm™'; ESI-MS m/z: 557.1 ((M~+H]"). Anal. calcd for
C,sH,oF3N30S,: C 51.79, H 3.44, N 20.13; found C 51.41,
H 3.74, N 20.47.

{2- R i -5- F -7 -4 I R - [4-(4- A BRI
WV % )-5-ft Bid -1 H-1,2,4- = M:-3]-FE 1 -1,2,4- = M3 [1,5-a]
BELE(6d): I [E A, P73 85.0%. m.p. 233~235 C; 'H
NMR (DMSO-d,, 500 MHz) 6: 2.45 (s, 3H), 3.85 (s, 3H),
4.35 (s, 2H), 5.61 (s, 2H), 6.06 (s, 1H), 7.09 (d, J=8.6 Hz,
2H), 7.21~7.36 (m, 5H), 7.82 (d, J=8.6 Hz, 2H), 9.81 (s,
1H), 14.04 (s, 1H); IR (KBr) v: 3217, 3088, 1603, 1254
em '; ESI-MS m/z: 5192 ((M+H]"). Anal. caled for
C»4sH2N;50,S,: C 55.58, H 4.28, N 21.61; found C 55.88, H
4.44,N 21.61.

{2- R i -5- F -7 40 I R - [4-(2- A R IR
WV % )-5-ft Bl -1 H-1,2,4- = M:-3]-FE 1 -1,2,4- = M3 [1,5-a]
BEIE(6e): FAAE K, P73 69.5%. m.p. 211~213 C; 'H
NMR (DMSO-d,, 500 MHz) 6: 2.46 (s, 3H), 3.88 (s, 3H),
436 (s, 2H), 5.63 (s, 2H), 6.07 (s, 1H), 7.08~7.95 (m,
9H), 10.39 (s, 1H), 14.04 (s, 1H); IR (KBr) v: 3138, 3076,
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1612, 1256 cm™'; ESI-MS m/z: 519.2 ((M+H]"). Anal.
caled for C,sH,NgO,S,: C 55.58, H 4.28, N 21.61; found
C55.31,H4.21, N 21.36.

{2- R k-5 F L -7- S 0 R 3 - [4-(2- SR TR -5- i
Wil -1H-1,2,4- = M:-3]- 56 1-1,2,4- = M I [1,5-a] W% BE (6f):
WA, P73 88.2%. mp. 253~255 C; 'H NMR
(DMSO-dg, 500 MHz) d: 2.47 (s, 3H), 4.37 (s, 2H), 5.69 (s,
2H), 6.09 (s, 1H), 7.23~8.14 (m, 9H), 10.89 (s, 1H), 14.16
(s, 1H); IR (KBr) v: 3208, 3088, 1612, 1275 cm ™ '; ESI-MS
m/z: 521.1 ((M—H] ). Anal. calcd for C,3H;9CINgOS,: C
52.82, H 3.66, N 21.42; found C 52.62, H 4.04, N 21.28.

{2- T H -5- F 740 0 R - [4-(4- R I P
Jli2)-5-t W - LH-1,2,4- — W-31-35 3 -1,2,4- = M I 1,5-a] %
BE(6g): HMEA, P23 72.8%. mp. 258~260 C; 'H
NMR (DMSO-ds, 500 MHz) 6: 2.46 (s, 3H), 4.37 (s, 2H),
5.65 (s, 2H), 6.08 (s, 1H), 7.22~7.38 (m, 5H), 7.63 (d, J=
8.6 Hz, 2H), 7.91 (d, J=8.6 Hz, 2H), 10.13 (s, 1H), 14.12
(s, 1H); IR (KBr) v: 3184, 3048, 1612, 1269 cm ™ '; ESI-MS
m/z: 521.1 ((M—H]"). Anal. calcd for Cp3H;oCINgOS,: C
52.82, H 3.66, N 21.42; found C 52.88, H 3.53, N 21.63.

{2 k-5 - -7 4800 F k- [4-(3- 4 ik -4- PR 3
IR D )-5-Ft i - 1 H-1,2,4- = Me-3]- 551 -1,2,4- = M Jf
[1,5-a]"EmE(6h): IR B E4A, =3 82.4%. m.p. 214~
216 C; 'H NMR (DMSO-ds, 500 MHz) J: 2.46 (s, 3H),
3.83 (s, 3H), 4.34 (s, 2H), 5.62 (s, 2H), 6.08 (s, 1H),
6.91~7.37 (m, 8H), 9.56 (s, 1H), 10.10 (s, 1H), 14.02 (s,
1H); IR (KBr) v: 3296, 3163, 3053, 1611, 1288 cm ';
ESI-MS m/z: 5351 (M + H] "). Anal. caled for
C4H2oN505S,: C 53.92, H 4.15, N 20.96; found C 54.16, H
3.89, N 21.21.

{2-F B 36 -5- H 36 -7-5 0 HF JE-[4-(3-F2 i -4- H A1 3
R IR D )-5-Tt i - 1 H-1,2,4- = Me-3]- 5 -1,2,4- = M Jf
[1,5-a]MERE(61): Ik, % 67.5%. m.p. 227~228
‘C; '"H NMR (DMSO-d,, 500 MHz) 6: 2.46 (s, 3H), 3.86
(s, 3H), 4.37 (s, 2H), 5.59 (s, 2H), 6.08 (s, 1H), 7.06~7.38
(m, 8H), 9.53 (s, 1H), 9.72 (s, 1H), 14.01 (s, 1H); IR (KBr)
v: 3296, 3130, 3069, 1607, 1279 cm™'; ESI-MS m/z: 535.2
(IM-+H]"). Anal. caled for CpH»NgO;S,: C 53.92, H
4.15,N 20.96; found C 53.93, H 4.39, N 21.08.

{2 - 5- AL -7- 400 PR - [4-(3- i 8 2R UK R I
J1i2)-5-t W - 1LH-1,2,4- — W-31-55 1 -1,2,4- = M I 1,5-a] W%
WE(6)): WRIE A, P75 75.1%. m.p. 242~244 C; 'H
NMR (DMSO-ds, 500 MHz) 6: 2.49 (s, 3H), 4.35 (s, 2H),
5.69 (s, 2H), 6.09 (s, 1H), 7.21~7.36 (m, 5H), 7.84 (t, J=
8.0 Hz, 1H), 8.33 (d, J=8.0 Hz, 1H), 8.45 (d, J=8.0 Hz,
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1H), 8.72 (s, 1H), 10.36 (s, 1H), 14.18 (s, 1H); IR (KBr) v:
3177, 3086, 1612, 1265 cm ™ '; ESI-MS m/z: 534.1 ((M+
H]"). Anal. caled for Co3HgNoOsS,: C 51.77, H 3.59, N
23.63; found C 51.47, H 3.60, N 23.38.

{27 Fk-5- F L -7- 4 0 PP k- [ 4-(4- Al 6 2R K T
JHiz )-5-T% Bl - 1 H-1,2,4- = W-3]-KE 3 -1,2,4- = WL I [ 1,5-a] %
BE(6K): AR, 7% 82.6%. m.p. 256~258 C; 'H
NMR (DMSO-d,, 500 MHz) 6: 2.48 (s, 3H), 4.36 (s, 2H),
5.69 (s, 2H), 6.09 (s, 1H), 7.21~7.37 (m, 5H), 8.17 (d, J=
8.6 Hz, 2H), 8.37 (d, J=8.6 Hz, 2H), 10.46 (s, 1H), 14.19
(s, IH); IR (KBr) v: 3217, 3061, 1611, 1269 cm™'; ESI-MS
m/z: 534.1 ((M+H]"). Anal. calcd for CpH;oNyO;S,: C
51.77, H 3.59, N 23.63; found C 51.46, H 3.79, N 23.78.

{2-"F 1 e -5- F L -7- 400 R 6 -[4-(2-FR B 2R IR R T
J¥é)-5- Tmﬂ 1H-12,4-=M-3]-5E3-1,2,4- =M I 1,5- a]uﬁ‘
WE(6D): YR T EAK, 773 71.5%. m.p. 214~216 C;
NMR (DMSO-d,, 500 MHz) 6: 2.46 (s, 3H), 4.37 (s, 2H),
5.53 (s, 2H), 6.08 (s, 1H), 6.93~7.85 (m, 9H), 10.29 (s,
1H), 10.47 (s, 1H), 14.02 (s, 1H); IR (KBr) v: 3335, 3157,
3086, 1607, 1271 ecm'; ESI-MS m/z: 505.1 ((IM+H]").
Anal. caled for Co3HyoN3O,S,: C 54.75, H 4.00, N 22.21;
found C 54.46, H 3.79, N 22.28.

{2-"F B -5- -7 B 0 R 3 - [4-(4- S 2R I I
JHiz )-5-T% Bl - 1 H-1,2,4- = W-31-KE 3 -1,2,4- = WL I [ 1,5-a] %
BE(6m): HMGEAR, 7% 79.7%. m.p. 248~250 C; '
NMR (DMSO-d,, 500 MHz) 6: 2.39 (s, 3H), 2.46 (s, 3H),
436 (s, 2H), 5.64 (s, 2H), 6.07 (s, 1H), 7.22~7.30 (m,
5H), 7.37 (d, J=17.5 Hz, 2H), 7.76 (d, J=8.0 Hz, 2H), 9.99
(s, 1H), 14.07 (s, 1H); IR (KBr) v: 3217, 3061, 1605, 1271

m '; ESI-MS m/z: 503.1 ((M+H]"). Anal. caled for
Co4HNgOS,: C 57.35, H 4.41, N 22.29; found C 57.17, H
4.69, N 22.44.

{2-"F Rt 3 -5- 6 -7- 58 W0 3 - [4-(2- ML g% YK FHT P
Jit)-5- T W - 1 H-1,2,4- = W-3]-3 1 -1,2,4- = W [ 1,5-a] W%

WE(6n): KR, 774 34.2%. mp. 256~258 C; 'H
NMR (DMSO-d,, 500 MHz) 6: 2.44 (s, 3H), 4.38 (s, 2H),
5.57 (s, 2H), 6.08 (s, 1H), 6.30~7.38 (m, 8H), 9.52 (s,
1H), 12.04 (s, 1H), 13.92 (s, 1H); IR (KBr) v: 3385, 3225,
3084, 1605, 1273 cm™'; ESI-MS m/z: 478.1 ((IM+H]");
Anal. caled for C, H;oNyOS,: C 52.81, H 4.01, N 26.40;
found C 52.55, H 4.24, N 26.27.

{2- A e -5- F L -7- 50 0 - [4-(2,3- SR IR
WV % )-5-fit Bl -1 H-1,2,4- — M4e-3]-FE 1 -1,2,4- — 43 [1,5-a]
BEIE(60): ¥R ELE A, P75 86.4%. m.p. 240~242 C;
'H NMR (DMSO-dg, 500 MHz) 0: 2.47 (s, 3H), 4.37 (s,
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2H), 5.69 (s, 2H), 6.09 (s, 1H), 7.23~7.37 (m, 5H), 7.53
(t, J=7.5 Hz, 1H), 7.90 (d, J=8.1 Hz, J=9.2 Hz, 1H),
8.10 (d, J=6.9 Hz, 1H), 11.02 (s, 1H), 14.20 (s, 1H); IR
(KBr) v: 3208, 3086, 1605, 1267 cm™'; ESI-MS m/z: 555.1
(IM—H]"). Anal. caled for C,3H;5sCLNOS,: C 49.55, H
3.25,N 20.10; found C 49.81, H 3.50, N 20.25.

{2- B -5 - - 7- 580 R L - [4-(2-FC-S- M 6 R IR
P 4 )-5- B W -1 H-1,2,4- = M 3]- 3 }-1,2,4- = W Jf
[1,5-a]MERE(6p): TEAE A, f=% 63.5%. m.p. 244~246
‘C; '"H NMR (DMSO-d,, 500 MHz) &: 2.43 (s, 3H), 4.35
(s, 2H), 5.72 (s, 2H), 6.09 (s, 1H), 7.21~7.37 (m, 5H),
7.97 (d, J=8.6 Hz, 1H), 8.42 (t, J=9.2 Hz, 1H), 8.86 (d,
J=8.6 Hz, 1H), 11.11 (s, 1H), 14.24 (s, 1H); IR (KBr) v:
3261, 3086, 1609, 1260 cm™'; ESI-MS m/z: 590.1 (IM—+
Na]"), 606.0 ([M+K]"). Anal. caled for C,3H;sCINyO;S,:
C 48.63, H 3.19, N 22.19; found C 48.96, H 3.13, N 22.30.

{2-T it e -5- H 3 -7- 580 0 Y 3k -[4-(3,4,5- = H 4 3%
IR TP )-5-Ft i - 1 H-1,2,4- = Me-3]- 551 -1,2,4- = M Jf
[1,5-a]M0E(6q): FEE, =% 52.0%. m.p. 218~220
‘C; '"H NMR (DMSO-d,, 500 MHz) &: 2.47 (s, 3H), 3.75
(s, 3H), 3.84 (s, 6H), 4.32 (s, 2H), 5.64 (s, 2H), 6.09 (s,
1H), 7.14 (s, 2H), 7.18~7.32 (m, 5H), 9.75 (s, 1H), 14.08
(s, 1H); IR (KBr) v: 3200, 3062, 1612, 1263 cm ™ '; ESI-MS
m/z: 579.2 ([M+H]+). Anal. calcd for CyHpsNgO4S,: C
53.97, H 4.53, N 19.36; found C 54.10, H 4.82, N 18.97.

{2- R Hk-5- F -7 -4 P R - [4- 2R O R P - 5-int
Wil -1H-1,2,4- = M -3]- £ 3-1,2,4- = M FF[1,5-a] W% BE (61):
0 E AR, P23 90.2%. mp. 239~241 C; 'H NMR
(DMSO-d, 500 MHz) 6: 2.47 (s, 3H), 4.37 (s, 2H), 5.65 (s,
2H), 6.08 (s, 1H), 7.19~7.34 (m, 5H), 7.50~7.85 (m,
5H), 10.08 (s, 1H), 14.10 (s, 1H); IR (KBr) v: 3213, 3082,
1603, 1271 cm™'; ESI-MS m/z: 489.1 ((M+H]"). Anal.
calcd for Cy3H,0NgOS,: C 56.54, H 4.13, N 22.93; found C
56.32, H 4.29, N 22.90.

{2- R -5 B 374 Y FE 2[4 4-— FH & R IR IR
P 4 )-5- B W -1H-1,2,4- = M 3]- 3 3-1,2,4- = M Jf
[1,5-a]"ERBE(6s): v EaLlflfA, =% 75.4%. m.p. 225~227
‘C; '"H NMR (DMSO-ds, 500 MHz) &: 2.46 (s, 3H), 3.03
(s, 6H), 4.36 (s, 2H), 5.59 (s, 2H), 6.07 (s, 1H), 6.79 (d,
J=8.6 Hz, 2H), 7.23~7.37 (m, 5H), 7.65 (d, J=8.6 Hz,
2H), 9.50 (s, 1H), 13.95 (s, 1H); IR (KBr) v: 3197, 3086,
1612, 1271 cm™'; ESI-MS m/z: 532.2 ((M+H]"). Anal.
caled for CysH,5sNoOS,: C 56.48, H 4.74, N 23.71; found C
56.79, H 4.66, N 23.61.

{2-F B L -5- FH P FH S -[4- 2K P4 s ¢ H T
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Jiie-5-Bri - 1H-1,2,4- = M:-3]-E 3 -1,2,4- = 4 [1,5-a] BEBE
(6t): TEOEA, F2F 77.9%. m.p. 232~234 ‘C; '"H NMR
(DMSO-d,, 500 MHz) &: 2.47 (s, 3H), 4.38 (s, 2H), 5.56 (s,
2H), 6.09 (s, 1H), 7.23~7.74 (m, 12H), 9.82 (s, 1H), 14.03
(s, TH): IR (KBr) v: 3184, 3082, 3028, 1628, 1610, 1261
cm 'y ESI-MS m/z: 5152 ((IM+H]"). Anal. caled for
C,5H,,NgOS,: C 58.35, H 4.31, N 21.77; found C 58.54, H
4.14, N 21.84.
2.3 HYNEMENR
23.1  FLHEEHRK

SR FH BT 2 A Kl SR v I T 4 S A B R 1 97
B BT HAnL &Y 6a~6t Xf /N3 I 5 0 1H
(Gibberella zeae)~ JFMUNIZE90 W (Fusarium oxysporum)-
3 LB 2995 B8 (Cytospora mandshurica) 7K & SURT 9 1
(Pellicularia sasakii)FX 37 K59% % (Rhizoctonia solani)
(IR PE. i A 50 ng/mL, DAR ik 29¥) 2 18
R (Carbendazim) X HEZ4 7, S5 DMSO 78 FIA I
BWEE T 27 CHRiFEMRR, fraf BN VR HAR
ERK BRI EARR =02 i, W AN 547,
B En B ARAH AR, 4 B 5Bl A6 & 4 B 4 i)
K, GRIE L

JH 2 = O6) B 7% B AR — AL PR 7% EHAR)/
G YA H 4% —0.4) X 100%

232 4L TMV 7&K

KM Gooding 77 VAV IUE FH T3 14 1F 3 Bl
H, FHERZEEATT TMV FE AT RS 4 IR T
M b BEEE WS, TEZE BRI 500 wg/mL AR
WS, AEAT Uit S S XS B DAR Ak 24 55
T 7 %% Z (Ningnanmycin) 4 Z B4 &4, B S5 A8 6 R 1S
FERP AR RE TR, BHRE(23+1) C, JEH 10000 Lux,
3~4 d Mgk A e AR B H, 41 R R
Btk &Hn TMV FIH§IE, pris g 3 Wk 2.

i = O SR LR DA $0— Kb BRZL RS BEAS 50/
X AR BEAN$0X 100%

B ASCH bR E W A0S DIl BN R R
A AT A b L AR P P DU 2 5
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