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Abstract In order to find new fungicidal and insecticidal lead compounds, base on the catalytic mechanism of chitin syn-
thase and our previous work, a series of novel nucleoside compounds containing carbamate thiourea group were designed via
the method of linking active sub-structures, in which the carbamate group with good bioactivities was combined to the uridine
part. The target compounds were synthesized from uridine in 4 steps. Their structures were confirmed by IR, 'H NMR and
HRMS. The preliminary bioassay results indicated that some compounds showed moderate to good fungicidal and insecticidal

activities. Compound 5j possessed comparable activity against Pyrausta nubilalis with the control diflubenzuron.
Keywords chitin; uridine; carbamate thiourea; synthesis; bioactivity

JUT U B B-1,4-RFF B4 B2 1) N- SR L b
ZRAR, LT i i (chitin synthase, CS)fiE{LIEY)
PRFF IR -N- £ T % 925 4 %4 B (UDP-GIeNAc) 4= i,
JLT Ji(Chitin) J2& & HUSR Rz R0 G B 4f Jf A 1) o 1 5 5,
MANAFAE T 5 A0 . AL s S AR 2 v, IR T
e P B 2 AR 24 1K BARBE AR R T R Rk
T IR0 T B AS B A R 770, DR LA P
IR AU I A, RO S IR A IR I E H T HZ

* E-mail: lyun@cau. edu. cn, Tel.: 010-62732223

—B1 24 % % (polyoxins)* F J& 77 # % (nikkomycins)"!
P ZRAZ T IR AR A 40 2 Mt 20 1 400 ) 50 7 4 i 2 T2 i 1)
JUT ea Bl R, (AR M 2 F vk 22 . 2 5 A
T PR T e AT N O, i £ T R R LT R
D ik s e N | N S e RN 1B UK L= B PN 1 W o A <)
MEHUT B I R AP A tem ek
FIAZ A 2825 TR RN o3 B R AT o ) i X

iR, CS Gty AA e NS MR AT 0, —

Received October 24, 2012; revised November 16, 2012; published online November 23, 2012.

Project supported by the National Natural Science Fundation of China (No. 21072222), the National Basic Research Program of China (973 Program) (No.
2010CB126104), and the National “Twelfth Five-Year” Plan for Science & Technology Support (No. 201 1BAE06B05-5).

5 A RBlE I 4 No. 21072222) 5 973 #HRI(No. 2010CB126104)F1 “+ =117 BHESZ#EHRI(No. 201 1BAE06B05-5) % B35 H .

Chin. J. Org. Chem. 2013, 33, 305~311

A ©2013 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 305



BHlLE

MR

MRG0 RO EEE R 5. 25
B R BRI AL R RE S CS IS BT g5 A,
5 CS R A sa g PEAE R TS i A R O vl g
B () BB B 5 M™", Min® " 25 454, AT 35 401
T3 CS EALJEY) UDP-GleNAc. Frbl, 4% 240N
JEIRY) UDP-GIeNAc HISE4Pim T4 )L T R IE# B
BCEE T URAE MU, AURGLAT I Bk T — RS
IR A A, RIVLEAE — & R R
PEBL JEHY R OB R b RS 2 v L BN, X%
PEBAL [FN, BRI T — R 5 Sk R R AL A
He &Y B, KILEA W EAREED. T3
SRV AR VR PR g e, O RIS RE .
HUI RS (RAZ 78R BRI R HURI B e Sk, A e
G A TSR b, ¥ LA RG2S R R S

0O

oy

0]

SIN A IR, WG T — RS &I RS
FER MR A% A &Y SCH bR 1 3 1F 5 ms I
Scheme 1), FEXF AT T R E A RIEHERIIE. BAY)
)& M i Scheme 2 7.

1 KBS
1.1 XEEF0iX

Cole-Parmer ¥4 A (L TF AR KL IE); Bruker Ad-
vance DPX 300MHz BZRILHRAL(EL TMS K A%,
DMSO-d, % 7); PerkinElmer Spectrum 100 FT-IR .4k
FEIEAX(KBr HF); APEX IV 7 A58 5 43 3 5
2',3'-0- V.5 -5 A4 TP IR PR (2) 2 TR (10107
A& IR I e i U R Wik (4) 2 Uk [8] 77 14

\
o —
TN N N N N O /
Ri T /
O. (0]
>< primary compounds (B)
primary compounds (A) ﬁ
(0]
KLNH
Z /g
Rl R R T o M °
TN o
o s M
C><O
target compounds R =F, Cl, Br, CH3, OCHj3, efc.
Scheme 1
(0] (0] (0]
e S §
HC(OCH 0
N O ( 3)3 N 0 Ph\O)J\CI Ph N (0] NH2NH2' Hzo
HO © »  HO © o7 o © —chnon =
— CH30H
acetone, PTSA Pyr, CH,Cly 3
HO OH O><O O><O
1 2
o N o
R_
fLNH A~ NCs fLNH
Q N/go o) Z o | BN
HN L R—— Il N H N" "0
2 \N (0) © 4 A N\[]/N\NJJ\O o
H CHsCN, rt, 2~4h o s H
> <
s X

Scheme 2

306 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2013, 33, 305~311



Chinese Journal of Organic Chemistry

ARTICLE

il BT AR 0 i 5 43 i i sl Ak 2 4l ), v 7
R Z /K AL

1.2 Bi¥ N-FREBE-N-(2,3-0-TFHE-5-5 &
FREREEE FRE)FIR(5)R9 & AL

1.2.1  PIE4R 2'3-0-T 53 A 2L -5"- 2L F 8RB AL AR
(3)89 4 &

500 mL IR, I 24.4 g (0.1 mol) R 1.72 g
(0.01 mol)* K A#FR(PTSA)AT 300 mL PSR, fin 11.1
g (0.1 mol) i F R — FG, =ZEi N SO &8 0 oy AR v v
W I IS IS P B S AT, o N A A ] 44358
WA, NN 8.40 g (0.1 mol)BKIREM, EiR FHiHE 30
min, A4 SR T A UE L R I S A 1 ]
1, TG 28.4 g b &1 (2,3'-0-T0 S FE R T), IR
# 99.8%.

500 mL Je NI, B 28.4 g (0.1 mo)ib &) 1 ¥ T
40 mL J/KMERES 160 mL Jo/K & I he iR S,
VK RN 17.1 g (0.11 mol)5 FHERZKES, Wnseea,
VKR 1.0 h, SRJGTF A S V. TLC Rl 48 Je W 5¢
Be T 10%[0% £5 1% 400 mL VBV 3 Wk, S IFHENIA, 6
IR RN T4, MLV B RS BRI A, AT )2 AT alifh
UBRTFA): V(A © M(CIR OHE)=2 © 1]. R A
BAGEE, THRIEE 377 g &Y 2,3-0-T 5 5 -
5'- RS I ERL PR 1T (2), W& 93.5%.

100 mL P R N 4.04 g (0.01 mol)tb &4 2, 50
mL R 0.5 g (0.01 mol)/K & ik, =iV, 1h &, J&
BHLTE AL 2',3"-0- 05 P -5 P i s
WRFE. WOENE, 19 3.4 ¢ AEBRRY 3, Lwalifk, |
BT F—#xMN. '"H NMR (DMSO-d;+ D,0, 300
MHz) 6: 7.68 (d, J=7.93 Hz, 1H, 6-H), 5.81 (d, J=1.73
Hz, 1H, 1'-H), 5.67 (d, J=8.00 Hz, 1H, 5-H), 5.03 (dd, J=
2.43, 6.33 Hz, 1H, 2'-H), 4.76 (br s, 1H, 3'-H), 4.56~4.45
(m, 3H, 4-H, 5'-H), 1.50 (s, 3H, CH3), 1.30 (s, 3H, CH;).
HRMS caled for Ci3H7N4O; M —H) : 341.1102, found
341.1104.

1.2.2 W MARBCX R F BEIL 3 AL AUBR B8 (4) 69 4] &

DA FH S St SR i M 461,/ 1000 mL -5 — 1
B, NN 3.48 g (0.11 mol)fi FREIA 400 mL J/K
L, BEFER IS SE18W N 14.1 g (0.1 mol) 7K F RS
120 mL Jo/K G, I 2 h, B READEH, 5
TS S SRR ER (IR Ny 76.5%) 1 LU v 46 .

1.2.3 HATH 5 496 m%

LA 5a A4, 100 mL KSR 0.855 g (0.0025
mo)fb &4 3, K HIET 50 mL (0.003 mol) A< T L =
AR IR S Ewrh, ElBid: 2.0 h FEAE
BB, FEENTALREITRL V(AhEE) @ V(LR
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SEEY=1 1 1] s W )5 19 20 N- 2% F k2 -
N'-(2',3-0- V0. 5 TN 3 -5'- 2 56 F IR I 6 JR 17 ) B IR (Sa)
0.46 g, K{[EM, 7% 36%. mp. 140~142 C; 'H
NMR (DMSO-dq, 300 MHz) J: 11.86 (s, 1H, NH), 11.70
(s, IH, NHNH), 11,44 (s, 1H, NH), 10.01 (s, 1H, NHNH),
7.95~7.93 (m, 2H, ArH+6-H), 7.72~7.62 (m, 2H, ArH),
7.54~7.49 (m, 2H, ArH), 5.85 (br s, 1H, 1'-H), 5.66 (d,
J=7.71 Hz, 1H, 5-H), 5.05 (app. d, J=4.41 Hz, 1H, 2'-H),
4.81 (brs, 1H, 3-H), 4.35~4.27 (m, 3H, 4-H, 5'-H), 1.50
(s, 3H, CH;), 1.30 (s, 3H, CH;); IR (KBr) v: 3242, 3062,
2989, 1695, 1601, 1578, 1521, 1491, 1457, 1381, 1273,
1215, 1176, 1074 cm '; HRMS caled for CyH,3NsOgS
(M—H)~ 504.1194, found 504.1200.

[543 21 N-(3- F R F R )-N-(2',3"-0- . 5 TN
FE-5- G AL TR BRI K B IR(Sb) 0.45 g, F A, ™~
# 35%. m.p. 210~212 C; '"H NMR (DMSO-d;, 300
MHz) §: 11.75~9.50 (brs, 4H, NH+NHNH), 7.80 (d, J=
8.06, 1H, 6-H), 7.69~7.26 (m, 4H, ArH), 5.83 (d, J=2.68
Hz, 1H, 1'-H), 5.64 (d, J=8.01 Hz, 1H, 5-H), 4.90 (dd, J=
2.68, 6.36 Hz, 1H, 2'-H), 4.75 (dd, J=3.55, 6.35 Hz, 1H,
3'-H), 4.6~4.27 (m, 3H, 4-H, 5'-H), 2.36~2.34 (m, 3H,
CH3), 1.50 (s, 3H, CHj), 1.28 (s, 3H, CHs); IR (KBr) v:
3219, 2988, 1695, 1562, 1502, 1448, 1380, 1270, 1215,
1174 cm ™ '; HRMS caled for CyHsNsOsS (M —H) ™
518.1351, found 518.1355.

N-(4-H L R HE)-N'-(2',3'-O- V. 57 1A Hk-5- 2 ik
PRI JRAT )RR (Se) 0.47 g, FIEAEAA, 772 36%. m.p.
142~143 °C; '"H NMR (DMSO-dg, 300 MHz) J: 11.88 (s,
1H, NH), 11.61 (s, 1H, NHNH), 11.45 (s, 1H, NH), 10.00
(s, 1H, NHNH), 7.86 (d, J=7.98 Hz, 2H, ArH), 7.70 (d,
J=8.01 Hz, 6-H), 7.33 (d, J=7.98 Hz, 2H, ArH), 5.85 (br
s, 1H, 1'-H), 5.66 (d, J=7.95 Hz, 1H, 5-H), 5.05 (app. d,
J=432 Hz, 1H, 2'-H), 4.80 (app. d, J=5.07 Hz, 1H,
3'-H), 4.36~4.22 (m, 3H, 4-H, 5'-H), 2.38 (s, 1H, CH,),
1.50 (s, 3H, CH3), 1.30 (s, 3H, CHj); IR (KBr) v: 3238,
2989, 1693, 1610, 1527, 1505, 1457, 1380, 1273, 1215,
1175, 1082 cmfl; HRMS calcd for CHpsNsOgS (M—H)
518.1351, found 518.1354.

N-(2- FHAR L F IR L )-NV'-(2',3'-O- . 5 T k-5 i
F RT3 R 1P B IR (5d) 0.41 g, BEE A, =5 31%.
m.p. 148~150 C; '"H NMR (DMSO-ds, 300 MHz) J:
11.75 (s, 1H, NH), 11.44 (s, 1H, NHNH), 11.27 (br s, 1H,
NH), 10.04 (br s, 1H, NHNH), 7.82~7.68 (m, 2H, ArH+
6-H), 7.62 (t, J=7.53 Hz, 1H, ArH), 7.25 (d, J=8.40 Hz,
1H, ArH), 7.13 (t, J=7.41 Hz, 1H, ArH), 5.85 (d, J=2.19
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Hz, 1H, 1'-H), 5.66 (d, J=7.74 Hz, 1H, 5-H), 5.05 (app. d,
J=5.40 Hz, 1H, 2'-H), 4.81 (br s, 1H, 3'-H), 4.36~4.22
(m, 3H, 4'-H, 5'-H), 3.96 (s, 1H, OCHj,), 1.50 (s, 3H, CH,),
1.30 (s, 3H, CH;); IR (KBr) v: 3238, 2988, 2842, 1694,
1601, 1519, 1484, 1463, 1382, 1246, 1192, 1161, 1088,
1016 cm '; HRMS caled for C,H,sNsOoS (M —H) ™
534.1300, found 534.1287.

N-(4-FFA L 28 F R 3L )-N'-(2',3-O- T 5 TA 3k -5
F RS L PR ) B IR (Se) 0.44 g, ATAIEK, P73 33%.
m.p. 138~140 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
11.91 (s, 1H, NH), 11.53 (s, 1H, NHNH), 11.45 (br s, 1H,
NH), 9.99 (s, 1H, NHNH), 7.98 (d, J=8.67 Hz, 2H, ArH),
7.71 (d, J=7.68 Hz, 1H, 6-H), 7.04 (d, J=8.70 Hz, 2H,
ArH), 5.85 (brs, 1H, 1'-H), 5.66 (d, J=7.80 Hz, 1H, 5-H),
5.06 (app. d, J=3.96 Hz, 1H, 2'-H), 4.80 (app. d, J=5.13
Hz, 1H, 3-H), 4.38~4.26 (m, 3H, 4'-H, 5'-H), 3.84 (s, 1H,
OCHj), 1.50 (s, 3H, CH;), 1.30 (s, 3H, CHs); IR (KBr) v:
3235, 2988, 2841, 1682, 1604, 1532, 1505, 1460, 1383,
1311, 1260, 1215, 1174, 1081 cm™'; HRMS calcd for
C2oHpsN500S (M—H) ™ 534.1300, found 534.1293.

N-(4-80 T FEFE I BERL)-N-(2',3'-0- W 57 P 3-5'- 7 3
AR T PR LD BRIR(5E) 0.42 g, KO, 7% 30%.
m.p. 160~161 C; 'H NMR (DMSO-d;s, 300 MHz) ¢:
11.89 (s, 1H, NH), 11.59 (s, 1H, NHNH), 11.44 (br s, 1H,
NH), 10.00 (s, 1H, NHNH), 7.91 (d, J=8.28 Hz, 2H,
ArH), 7.71 (d, J=8.1 Hz, 1H, 6-H), 7.54 (d, J=8.43 Hz,
2H, ArH), 5.84 (br s, 1H, 1'-H), 5.66 (d, J=7.77 Hz, 1H,
5-H), 5.05 (app. d, J/=4.2 Hz, 1H, 2'-H), 4.80 (app. d, J=
4.83 Hz, 1H, 3'-H), 4.31~4.22 (m, 3H, 4"-H, 5'-H), 1.50
(s, 3H, CH3), 1.30 (s, 12H, CHs); IR (KBr) v: 3239, 2964,
2871, 1694, 1609, 1531, 1458, 1383, 1272, 1214, 1179,
1113.3, 1081.4 cm ™ '; HRMS calcd for CysHy NsOsS (M—
H)~ 560.1820, found 560.1808).

N-(4-ZEFE R B HL)-N"-(2',3'-0- T 57 A Jk-5"- G Fk
FRIEIE PR AT )6 R (Sg) 0.87 g, HI K, 77K 60%. m.p.
180~182 °C; '"H NMR (DMSO-d, 300 MHz) J: 11.45 (br
s, 2H, NH+NHNH), 9.55 (br s, 2H, NH+NHNH), 7.98
(d, J=8.22 Hz, 2H, ArH), 7.78~7.72 (m, 5H, ArH+6-H),
7.52~7.39 (m, 3H, ArH), 5.86 (br s, 1H, 1'-H), 5.71 (d,
J=7.95 Hz, 1H, 5-H), 5.07 (dd, J=1.62, 6.42 Hz, 1H,
2'-H), 4.85 (dd, J=3.42, 5.97 Hz, 1H, 3'-H), 4.38~4.23
(m, 3H, 4-H, 5'-H), 1.50 (s, 3H, CH3), 1.30 (s, 3H, CH3);
IR (KBr) v: 3208, 2987, 1696, 1562, 1447, 1380, 1267,
1157, 1092 cm™'; HRMS caled for Cp7H,7NsOgS (M—H)~
580.1502, found 580.1495.
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N-Q-50 K R HE)-N"-(2',3'-O- V. 57 75 3-5"- 5 HE T g
B PR B (Sh) 0.55 g, B4R, =% 42%. m.p.
174~176 °‘C; "H NMR (DMSO-d;, 300 MHz) &: 11.84 (br
s, 1H, NH), 11.66 (s, |H, NHNH), 11.44 (s, 1H, NH), 9.98
(br s, 1H, NHNH), 7.72 (d, J=7.80 Hz, 1H, 6-H), 7.63~
7.30 (m, 4H, ArH), 5.99 (br s, 1H, 1'-H), 5.68 (d, J=8.04
Hz, 1H, 5-H), 5.06 (app. d, J=5.01 Hz, 1H, 2'-H), 4.83 (br
s, 1H, 3'-H), 4.37~4.25 (m, 3H, 4-H, 5'-H), 1.49 (s, 3H,
CH3), 1.30 (s, 3H, CH3); IR (KBr) v: 3236, 2989, 1691,
1614, 1564, 1525, 1482, 1458, 1383, 1270, 1216, 1175,
1158, 1088 cm '; HRMS calcd for CyHyFNsOgS (M—
H)~ 522.1100, found 522.1099.

N-(3-30 K L )-N"-(2',3'-O- V. 57 T4 35" ik T iR
e JR )R NR(ST) 0.35 g, T K, 7% 27%. mp.
184~186 °‘C; "H NMR (DMSO-d;, 300 MHz) d: 11.44 (br
s, 2H, NH+NHNH), 9.50 (br s, 2H, NH-+NHNH), 7.74~
7.64 (m, 3H, ArH+6-H), 7.55~7.37 (m, 2H, ArH), 5.85
(br s, 1H, 1-H), 5.70 (d, J=7.98 Hz, 1H, 5-H), 5.06 (dd,
J=2.16, 6.42 Hz, 1H, 2'-H), 4.85 (br s, 1H, 3'-H), 4.36~
4.24 (m, 3H, 4-H, 5'-H), 1.50 (s, 3H, CH3), 1.30 (s, 3H,
CHs); IR (KBr) v: 3220, 2988, 2935, 1693, 1587, 1565,
1455, 1382, 1270, 1216, 1158, 1074, 1039 cm'; HRMS
caled for CyHyFNsOsS (M — H) ™ 522.1095, found
522.1097.

N-(4-Fa A RS )-N'-(2',3'-O0- .7 P k-5 I R
B PR EHBNR(S)) 037 g, FARE4A, P75 28%. m.p.
188~190 °C; 'H NMR (DMSO-d;, 300 MHz) 6: 11.80 (br
s, 1H, NH), 11.43 (s, 1H, NH-NH), 9.63 (br s, 2H, NH+
NH-NH), 7.94~7.92 (m, 2H, ArH), 7.73 (d, J=8.01 Hz,
1H, 6-H), 7.29 (t, J=8.67 Hz, 2H, ArH), 5.85 (br s, 1H,
1'-H), 5.69 (d, J=8.01 Hz, 1H, 5-H), 5.07 (d, J=5.70 Hz,
1H, 2'-H), 4.84 (br s, 1H, 3'-H), 4.37~4.24 (m, 3H, 4'-H,
5'-H), 1.49 (s, 3H, CH;), 1.30 (s, 3H, CH;); IR (KBr) v:
3219, 2989, 1694, 1603, 1561, 1498, 1455, 1383, 1237,
1182, 1160, 1091, 1042 cm™'; HRMS caled for C HyF-
N;OsS (M—H)~ 522.1095, found 522.1085.

N-Q2-F A H R HE)-N'-(2',3'-0- .7 P Jk-5"- Ik H R
BES R MIR(SK) 0.42 g, HEFEA, 2 31%. m.p.
180~182 °C; "H NMR (DMSO-d;, 300 MHz) 8: 12.08 (br
s, 1H, NH), 11.65 (s, 1H, NHNH), 11.443 (s, 1H, NH),
9.97 (br s, 1H, NHNH) 7.72 (d, J=8.19 Hz, 1H, ArH),
7.49~7.41 (m, 4H, ArH+6-H), 5.84 (br s, 1H, 1'-H), 5.68
(d, J=7.98 Hz, 1H, 5-H), 5.06 (app. d, J=5.61 Hz, 1H,
2'-H), 4.83 (br s, 1H, 3'-H), 4.38~4.22 (m, 3H, 4'-H, 5'-H),
1.50 (s, 3H, CH3), 1.30 (s, 3H, CH;); IR (KBr) v: 3236,
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2989, 1694, 1592, 1512, 1456, 1382, 1272, 1215, 1182,
1077, 1049 cm™'; HRMS caled for Cy;H,,CINsOgS (M—
H)~ 538.0804, found 538.0801.

N-(3-50 2K L )-N"-(2',3'-O- 0. 5 TH He-5"- 2 Kk P i
B L JRF)GRMR(SD) 0.79 g, AR, =% 59%. m.p.
176~178 ‘C; "H NMR (DMSO-d;, 300 MHz) d: 11.43 (br
s, 1H, NH), 9.98 (br s, 1H, NHNH), 9.48 (s, 1H, NH), 9.21
(br s, 1H, NHNH), 7.88 (s, 1H, ArH), 7.81 (d, J=7.53 Hz,
1H, ArH), 7.72 (d, J=7.98 Hz, 1H, 6-H), 7.48 (t, J=17.77
Hz, 1H, ArH), 5.85 (br s, 1H, 1-H), 5.70 (d, J=7.89 Hz,
1H, 5-H), 5.06 (dd, J=2.10, 6.36 Hz, 1H, 2'-H), 4.84 (br s,
1H, 3'-H), 4.37~4.24 (m, 3H, 4-H, 5-H), 1.50 (s, 3H,
CH3), 1.30 (s, 3H, CH3); IR (KBr) v: 3214, 2987, 2937,
1695, 1597, 1562, 1448, 1381, 1235, 1157, 1088, 1039
em ~ ', HRMS caled for CpH,CINsOsS (M — H) ~
538.0808, found 538.0802.

N-(4-5 A RIS )-N'-(2',3'-0- V.7 P Jk-5"- 2 I H R

B R BK(Sm) 0.51 g, AR, 725 38%. m.p.

140~142 ‘C; '"H NMR (DMSO-d;, 300 MHz) &: 11.80 (s,
2H, NH-+NHNH), 11.44 (s, 1H, NH), 10.02 (s, 1H,
NHNH), 7.95 (d, J=8.34 Hz, 2H, ArH), 7.71 (d, J=7.98
Hz, 1H, 6-H), 7.60 (d, J=8.49 Hz, 2H, ArH), 5.84 (br s,
1H, 1'-H), 5.65 (d, J=7.71 Hz, 1H, 5-H), 5.05 (app. d, J=
4.47 Hz, 1H, 2-H), 4.81 (br s, 1H, 3'-H), 4.35~4.22 (m,
3H, 4-H, 5'-H), 1.50 (s, 3H, CHs), 1.30 (s, 3H, CH3); IR
(KBr) v: 3240, 2989, 1688, 1593, 1527, 1487, 1462, 1383,
1272, 1214, 1176, 1095, 1013 cm™'; HRMS calcd for
C,H,CINsOgS (M—H) ™ 538.0804, found 538.0799.

N-(4-TR A R IE)-N'-(2',3'-0- V.7 P Jk-5"- S i R
B R B Ik (Sn) 0.60 g, FIEAFEL, =% 41%. m.p.
146~148 “C; '"H NMR (DMSO-d;, 300 MHz) &: 11.80 (s,
2H, NH-+NHNH), 11.45 (s, 1H, NH), 10.03 (s, 1H,
NHNH), 7.88 (d, J=8.43 Hz, 2H, ArH), 7.75~7.69 (m,
3H, 6-H+ArH), 5.85 (br s, 1H, 1'-H), 5.66 (d, J=8.01 Hz,
1H, 5-H), 5.05 (app. d, J=3.90 Hz, 1H, 2'-H), 4.81 (br s,
1H, 3'-H), 4.36~4.23 (m, 3H, 4-H, 5-H), 1.50 (s, 3H,
CH;), 1.30 (s, 3H, CH;); IR (KBr) v: 3240, 2989, 1688,
1593, 1527, 1487, 1462, 1383, 1272, 1214, 1176, 1095,
1013 ecm™'; HRMS caled for CyH,CIN5OsS (M—H)™
582.0299, found 582.0278.
1.3  B#4 5a~5n IR EEMENE

XiF H AR & 40K T 22 2 K R i AT A TS
Tt (SR A 2T 82906 (Botrytis cinerea)~ i
B9 95 (Alternaria solani) RN 3% I ik I8 93 (Colletotrichum
lagenarium). 53 HIFFEL 100 mg H AR, 314 mg 34%
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LT E B R, SRR T K, 2l 7
HASE Sl 10000 pg/mL (2453 4% 1.

HY 1 mL KA 10000 pg/mL 253 5 99 mL ik
1) h 4% B 2 2 B B R (PDA) K FR IR A, 4 IR FE Ay
100 pg/mL & #ER5FR5E 100 mL. H4 5 B8R 7RI P34 75 i
445, HEIN 4 DNEREN 9 em R, HIS
PDA P FRILH & #ER5IR A BR, B NRE TR 1T
MEARA 0.5 cm MR EREDE. BT 25 CHRiFRMTHE
Fr. UAHIFRIREE M 2 A4 % B XTI, — Y
VRN, [ B JE KO 2 ORI, RN EE R 4 KR
82, UL ERE  C e, RS A R VR 72 4
AR, AR ORI RS AL B B T ELAR, LT
H.

DA IE Ji (1025 11 %6F 0 A BER 1) B 9 17 38 B AR5
i, A
FHIF/% = O IR B 7% 147 /mm — Ab B 1 7% 1. 4%/mm)/

O R 7% H 42/mm) X 100%
P A P S A R R P s WA 1.
1 H M I B AR I 4

Table 1 Fungicidal activity in vitro of target compounds

Inhibitory rate/%
Compd. : : :
B. cinerea A. solani C. lagenarium
5a 54.9 244 20.0
5b 57.6 38.0 38.0
5¢ 55.4 41.5 40.0
5d 55.4 43.2 38.0
Se 62.8 41.5 34.0
5f 58.4 493 40.0
5¢ 56.9 493 36.0
5h 52.4 52.8 40.0
5i 46.5 31.9 28.0
5j 59.9 35.4 36.0
5k 52.4 44.1 44.0
51 56.1 67.7 58.0
5m 56.9 37.1 20.0
5n 54.6 41.1 40.0
Polyoxin B 85.0 76.7 63.0

© 2013 Chinese Chemical Society & SIOC, CAS

1.4  B#r¥) 5a~5n RYFR RIFMENE

X H ARG AR LR 5 72584 T A% A vk 2,
1.4.1 %t ¥ & (Mythimna separate) g % 4 & PN £
(Zeti%)

KA EBRPUEAT 82 S (IRAC)H IR . ¥
A it A P 5 ) B AN T 3 S R v, 2 T v 30 oK
BTSN 7 em FEFRILA, $EN 4 W4 d, HE 2~4
IR0 RO A I e ot oK i R4l . 24 h JS Bl
ISR oK . 7E 24, 48, 72, 96 h M350 45 3,
L0 M4 HUIE bl S AR Rl S 0%, LIRS H 4l OB ARAE T,
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BHlLE WRIEX
Rz Bl gh ESE T ARUE. THEIETR, SRl 3 S CER, BOPEME. SRS X, IR

RESL, BEPHE. RAZ AR, FERA R AR R
R HUDRAE Ay % B2 751,

1.4.2 *F4%45 R(Helicoverpa armigera) 4% M| &
(= 2AE)

K FAO AR RO, T RS S5 2 R 1l
4~5 MRV, EHBURE — 3 Robbins-
Scientific Tl £ A% K 2490 UG 21 2h HL i BT A, 3
W 1Ak 0.5 uL, 404 AL 1.0 uL, AbEES 72 h £
OGO, THEAETR, SR 3 IER, BT
B R ORI ISR FH R i A3 OB DR AR 4 6k
HZ 5],

1.43 *t 2RI (Pyrausta nubilalis)) 2 ) 7& M0 £
(R Ri%K)

A it FH AT TR 5 T A T 3 PR PRI AR, i 1k ol
JECTR A A T 2590 3~5 s, RO N AR
(- LI% d W R IR SR U TR R, A HS 72 h A
BOE G R, THEIETIE, SCI 3 IRE R, B,
KA R, IR FH RS A A J B IR Sl Rt R 2y
.

1.4.4 3t E R (Spodoptera exigua)h £ 4 & M)
Z (izvtik)

K E RT3 25 e (IRAC)H& H i . H
TS AR RIS~ e BT W - 352958 21 T Tl e 14D AR5 0 24 94
th, IR 3~Ss, JBPFERW. B A, AL 3 f
FERE SARIC T A ORAE AL BRAR . RR 29T )5, TN
HAFRAM 60 cm KIMRETFRILA, BN 3 RIS IES)
130 3k, dilfaE T BRI AL E T AR MEAR R E P, 96
h A 4 R DARE R Al UK, B ANETs. tHEAET

Tl i A % R RUBRAE 4y %of R 24571
1.4.5 3ty E sk (Plutella xylostella)#) & 4 7% M) 7
(=rtik)

KA E R PirEAT 5% B S (IRAC)H iR k.
TSR MR R~ S IBCH WA - 452 3t 380 1) e 00 45 D00 24 94
o, IR 3~5s, FRRA. FRR LY, FEAMEERIL 3 A
FERE SRR AR O AL BRAR L. B2 T )5, N
HAFRCH 10 em K EIE N, B 2 B/ k) i
30 k, A aadr 4 1. K0 AL 3 T b of A B =
W, 96 h i ah RUIREH i dufk, Agh#E hser:. i
AT, SO 3 R, BCFIME. R M
A% HUFRIBR HUIRAE Ay 0k FEZ 771,

A% HO M RO WL 2.

2 H#RE5HE
21 EHFE
2.1.1  xAEd a4k 3 696 &

AL CURTF N J5ORL, R Scheme 2 Ik, 4
4 30 RN H bR, Horh, ik 3 B 2'3-0- %A
HE-5'-JF I F PR I R PR OGS T A, i Al i ok
DLSCHRARAE, A R H A AT H . 78 2 AR
2" 3 FR -5 I FH R IR IR AT () # J vR LR, e
FH B A I 7 I PR I AE S5'-F2 kit 5 FH &0 Bk 20
Balaik, SR0G FKE URDHE, 1920 5'-JIF I R IR O bR
. (e, SPBECmERIN S ot EA 1S, SCHIPEAR
K. Bk, AR AL G5 77, e R AT 1)
2' 3R AL g AT AE A R AR B R AR 1, SRS F B
SR RS Rk 1 18 SRSk Ee b 21+

&2 HAALEWIIA RIE LR EBE /%)

Table 2  Insecticidal activity (mortality/%) in vivo of target compounds
Compd. Mythimna separate Helicoverpa armigera Pyrausta nubilalis ~ Spodoptera exigua  Plutella xylostella
600 pg/mL 600 ng/mL 600 pg/mL 300 pg/mL 300 pg/mL
5a 20 30 40 50 40
5b 60 40 20 30 50
5¢ 10 50 50 40 60
5d 10 30 40 30 20
Se 20 20 20 40 40
5f 10 30 50 40 40
5¢g 23 56 40 19 25
5h 70 50 30 35 55
5i 13 60 30 24 22
5j 16 66 46 25 19
5k 40 30 20 40 35
51 26 46 46 29 16
S5m 20 40 60 70 45
5n 10 20 30 40 25
Diflubenzuron 100 60 76 70 100
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(44 2, b DA ISR R N R Ak 2 34T Ik
AT LSRR (95% A A LS Bl b A 3, & ARSI,
CINCEZ3 R e I A
212 BARMEIE R

e TEAAR 3 4 H AR S A& e, Hr ik 40K
FEEORIRER A R FE 2 SN BE A5 R HEAT ) 3 L5 )
RIZE. 2 R bidk. BUT IEabe LS54 1 S I,
T ILILHAON 5, A8 e SR R 1) FE T 2 S P Y
5, AN RS N B 2R S AT, RONAE LT T
PiFE 1.0~2.0 h Ze A7 BIEEAT 56 58, 4 R i 2 Blifk 2 4]
B, S Legh B ORI I (R, — =i i P 4.0 h 77
ATEAT e R, A HAR AT AR IE AT i Ak, BT H bR
WEARZMIERE, FRILMER™E, AR T @4l
b, MLER IR I NE B VKSR 5, BRI T H s
(153 B 4liAk.

22 BEEsiR

HARME AP "HNMR 3% L& YRsreE b sk
A TR, 20k s Wk brs. JRTFIA LIS, 6 fr &5
FRZAGILR, K2 A S dd U, 1 2E 8 433
166770 }25.60 i A7, R EIMERT K2 2455 4 mig,
oA AR E D 2 545 R d W, AR AR 53 Al
5 7.98~7.86 1 7.60~7.04 /iAi; JRFFIHIRIGHIIA LK
1, 2, 3, 4, S'NEAMFEA RS —MAE 6 5.85~4.22 2
], ‘EATRZ AR brs.

H R AT IR 3% AL A1 N—H 45 9= 50 i
A7 3200 ecm™" BT ; C=0 WZEIRBEN T 1690 cm ™!
BT ; 1600, 1560 K 1500 cm " B3 (1~ 04 D)6 1 248 24 (1) 1
BYREN. CHy B IdAE 2980 K 1380 cm ™' Ab; 1250
em ' BHEN C—N I, 1200 em ! BTN C=S {#
PR
2.3 4E£WiEN

WP B RR R I 5 R W, HEse & 5 4
TR~ 2 i 98093 R 3 JTCRIEL T R I — 2 4
HIOR, MR TR AR Z A E R, IS R,
RS E DI AR ISR 1S 2] Bt m, SRR ]
e 5| N3 Y R I 25 I (AT e 1) 8 B b R AR A A
K, FARI R R g 75 18— 2P AR

WL UG PSS R, H Ak SR Bt
R R L FOKIE . TR SN SRR R I —
SERIRBETEYE. WL IR R AT R, ZR3R
RRIEX GG W R m, < RIS A A, oI
ORI E 4 A S INEUR T EEUR T, R R, )
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wn, TR L, MR E YIRS NER R, J0E
PEEL . T e BRI AL & . M R b 4-F AR,
RIACAD S) s PEScr, BT 0 2550 kR AUk, O H
B 4-F>4-C1>4-Br [ 1% T BRI R 52
W, 24 R N 4-CLEURIE, BI4b&4 Sm s AL T
4-C(CH,); M1 4-CH; AR A1) 5F Fl Se.

ARG R R, fEE BN T 2R
BRES IR EAZ LAY, REWEEE PR, HAR
L — 2 ()2 & Pk, Ul BB S N S 0 A FH A
A—EWsgm, Xyt — L ma it gt 74, Jt
TRALEY) 5 #1 5m, Al{ENSE SUE W THE— 04
TEHFST.
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