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& 1,2,4- =M RE KT RO ET BU ISR IR-2,4- — BRI ZE 0T E 480
BREEMEEERR

& IR H % & 37 FE i /N
(BN KRG AL TR R L SR 25 5 R AR ) TR [ 5% B s S = 09 7 JE 4t
HE GRS R AY TIRE S8 E 5P 550025)

WE ARSI S AP R, Sir AT 18 MY 1,2,4- =W JOHf4 M 5 7T i s eiik-2,4- — B2 &4 Ta~Tr,
Wit '"H NMR. C NMR. MS. IR RUUGCE SR EAIRSEHEEAT 7 RAE. VB TR R, Frg B isfh 591
200 pg/mL & FE X 7K [ A s B AR I O R IV 1 (=93%), B SRAR T5% R 24 7 W g 4R AT e, oAb &
Y1 7a. Te~Tg Fl 7j~71 7£ 100 pg/mL ¥R FE T XF 7K FE E A B A 2247505 100%. Lok, BT B AL & Y05 HEAG it
7978 TR AR I — 5 BRI, B M 7 T LT G R v

KRR 1,2,4- TS R, WEMEI-2,4- R, SR DLl E

Synthesis and Antibacterial Activities of Novel Quinazoline-2,4-dione
Derivatives Containing the 1,2,4-Triazole Schiff-Base Unit

Li, Xinyang Bao, Xiaoping™
(State Key Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering, Key Laboratory of Green

Pan, Dingwu Du, Huan
Pesticide and Agricultural Bioengineering, Ministry of Education, Center for Research and Development of
Fine Chemicals, Guizhou University, Guiyang 550025)

Abstract Eighteen novel quinazoline-2,4-dione derivatives containing the 1,2,4-triazole Schiff-base unit were designed and
synthesized, based on the connection method of active fragments. Their structures were characterized by 'H NMR, *C NMR,
MS, IR and elemental analysis. The preliminary antibacterial test indicated that all the target compounds possessed an excel-
lent inhibition activity (> 93%) against Xanthomonas oryzae pv. oryzae (Xoo) at the concentration of 200 pg/mL, which was
obviously better than those of control agents thiodiazole-copper and bismerthiazol. Compounds 7a, 7¢~7g and 7j~71 still
displayed 100% inhibition rate against Xoo even at the concentration of 100 pg/mL. Moreover, all the target compounds exhib-
ited a certain inhibition activity against Xanthomonas axonopodis pv. citri, but no inhibition activity against Ralstonia sola-
nacearum.

Keywords 1,2.4-triazole Schiff-base; quinazoline-2,4-dione; synthesis; antibacterial activity
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AU T 2R 40 5 40 2 PP I fl A — e e (e e )
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W00 5KE P00 48 R B R B L WD R A 1,2,4-=
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FBE TG IE L R 5]\ B R ER ) 4 A7, SR
YIAE 50 pg/mL W FE RS0 Bl 5 1R R B HH — s 4
M. B Zheng Z5EUHRGE T R HIE BT HIGH 1,2,4-
SR SRR AP, RS R B B AR At il
(10 3 =2 B P A R 5 =2 B P T 8 2R AL HS e 284D 1) 3
P, BNIBEIKEN 4~64 pg/mL. BTSN, HEYI4H
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PRI T ER B R g i AR AR B 7 e R R
B RHT RAA R 4 i 903 5 B 245570 AR v bl A
SCAREEEVE ST HEE 1,2,4- = RBRER T 5N
WEREIR-2,4- —BRM 1Az, Bt E T 18 N E 1,2,4- =
JRE R R B TC R E P R-2,4- — WAL A Ta~Tr, JF
AR T E AT HUR Y R A S R, A

Scheme 1.

1 ZR51He
1.1 BHiIUEYINE R ERRIE

TE = MR R A R, AR5t 77122 UL CBE N
s BEER AL 7 B CABE R N IA FARAE AL ). 7E AT
U, 35 DL OEENTER . BEIRVEMEALTR, DT 75 S B A
(1R (>24 h); 25 HESTRVE AL, TLC BREE R
WU N BP0 % . X I S AR R, BRATTA
PLOTE N IRERIRVEMEAL T, 5 AE LA R SR 15
2 H b &9

£ IR H, L&Y Ta~Tr KW iE C=N K{H4EHREs)
IEZE 1601 ~1609 cm™ 7247, WEMEIRER I P R #k 2
(c O)E’JT)E@J“'%" AFE 1701 ~1714 F1 1657~ 1669

' £ '"H NMR 1, 7a~7r () CH 530 504 H AL

%5 9.79~11.19 Y& HE . 7E ESI-MS 1, 7a~7r ¥ H I
B IM+H] FI[M+Na] 04,
1.2 BHixEYIRnEERE TS

HErE &Y Ta~Tr KrRIA4K 3 A1 5 FIPT4nE G 1

MAREE R 1. NZRATH, T E BB WLE 200
pg/mL R FE R KA 1 A 0 D T AT 2 B A R A A
TS P R 2 =93%), W S5 v T 5xoF HE 24 71) W T 4 (50%)
FUAEIE(72%); M2 R B S 100 pg/mL B, BE 7p
A Te ANEI T B AR AL S DR KRS A TR B 1
FAE 90%LA b, (EE—1RIIE, thEW Tas Te~Tg I
Tj~T11E 100 pg/mL ¥ E TR 7K FE Ak 5L 1R A 400 i)
FAIE 100%. Bb4h, B B brA A Yt f g i 20 56
HOF I — P EYE, F 7 A0 71 7E 100 pg/mL
NS R ARG 5 90 i T R4 290 Sl 70%FH 61%; H T
A H FR SR T R 3 Lo iE . 5 e
143 F0 5 AHEL, H bRk A3t KRS A RS R B 30
TP B 2

AT il b 1R A e R o B 24751, WPk &4 Tas Te~
Tg F1 7j~70 AT T EE IR T FERT ECso fHITM 2, 25
R 2, MR 205, Bk 9 MEUAYIST K FE A
JE A AU A 9 1 380 B SR AR T i R . S f S Tg R
71 X} 7K ARG A B I ECso 120 A4 35.58 A1 30.59
pg/mL, ZEfIK T AT 92.61 png/mL.

VISR AW R : 24 R VAU, R
B RARAL B IUARIE & 2,3,4- =R EL 3,4,5- =B, ZEM
AN DGR TR B AT KR A U B 0 R 38
100%; s BRI A 7d. 7g A Tm 7EALRIK
JEE I X R A 5 92 998 1 A S M 3 8 TR R AR
BEMAEY) 7q, X 0TEER BT 95 7 B A B/ AER

Br CH,)4Br
CO,CH 2)4
@[ o 3@,\@\ JO]\ EtOH/HCI (conc.) N CHscOCH3 ©\)J\
NH petroleum ether N” N reflux /g K,COs, reflux /g
2 Et;N H H 0 N z
3 88% 55%
CO,CH N
1 97% )
HoN
CS,/69% HoN JSJ\ NH> AcOH l\\l 4 Br
N2H40H20 2—°> 2 \N N/ 2 C4> S:< \”/
H H reflux HN-N
42% 5

2 L7 L X
@fj\ N 5/acetone/K,CO3 N" "0
N
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© 28%
\\\—\ II\IH2
N
Br | />'/
4 6 N-N

X
| —R
%
EtOH/H,SOy, (cat.), reflux
S

44% ~ 87% N
N
NN
J M R
I
—
7a~Tr

7a: R = 2,3,4-(OCHj)s, 7b: R = 2-OH, 7¢: R = 2-OCH3, 7d: R = 2-F, 7e: R = 2-CI-5-NO,, 7f: R = 3,4,5-(OCH3)s, 7g: R = 3-F, 7h: R = 3-Br, 7i:
R = 3-NO,, 7j: R = 4-C(CHg)3, 7k: R = 4-CHg, 7I: R = 4-NO,, 7m: R = 4-F, 7Tn: R = 2-Br, 70: R = 2-NO,, 7p: R = 4-Cl, 7q: R = H, 7r: R = 4-CF;

B 1

HARELEY Ta~Tr 14 Uk 22

Scheme 1 Synthetic route of target compounds 7a~7r
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HARE &Y Ta~Te S a3 A1 5 HIHT4H BE PR 22/ %)

Table 1 Antibacterial activities (inhibition rate/%) of target compounds 7a~7r and intermediates 3 and 5

Xanthomonas oryzae pv. oryzae

Xanthomonas axonopodis pv. citri

Ralstonia solanacearum

Compd. 200 pg/mL 100 pg/mL 200 pg/mL 100 pg/mL 200 ug/mL 100 pg/mL
Ta 100£0.71 100+0.94 21+2.14 18+4.59 8+1.10 0
7b 95+1.29 95+2.73 544342 47+7.94 0 0
Te 100+1.48 100£0.82 561+4.65 45+2.72 10+1.14 7+5.17
7d 100£0.69 100+0.51 561+4.47 55+5.02 0 0
Te 100+1.88 100+1.47 49+0.90 49+4.28 0 0
7f 100£2.10 100+2.43 73+1.15 514+4.20 54+1.43 3+1.49
7g 100£2.01 100+1.57 5042.50 42+2.09 0 0
7h 954+0.86 9440.92 56+5.53 47+7.28 0 0
7i 97+1.14 9740.60 354+7.09 21+4.42 15+1.07 0
7j 100+4.13 100+1.29 91+8.80 70+4.95 11+1.02 0
7k 100+1.39 100£2.07 15+5.80 10+2.62 6+2.23 44293
71 100+1.97 100+2.08 93+5.80 61+1.57 942.40 0
Tm 100+£5.25 97+3.88 70+2.75 47+1.15 20+1.13 8+2.31
n 100+£2.30 97+2.79 46+8.30 351+4.37 4+1.22 0
70 100+2.16 97+2.91 631+3.02 544391 0 0
7p 95+5.81 13+1.72 6612.86 12+2.17 0 0
7q 95+3.24 90+1.04 36+8.31 10+4.50 0 0
Tr 93+2.54 75+2.00 45+2.08 0 0 0
3 62+3.55 38+2.94 40+1.69 23+2.77 17£2.39 9+2.10
5 35+4.44 261+4.99 21+0.87 5+2.40 44232 0

Thiodiazole-copper” 50 30 45 17 35 29
Bismerthiazol” 72 54 100 67 72 54
“ Average of three replicates. ® The commercial bactericides (thiodiazole-copper and bismerthiazol) were used for comparison of antibacterial activity.
K2 B Ta, Te~Tg T Tj~T1 K 7KAG A5 1 1030 RCR @
Table 2 Inhibitory effects of compounds 7a, 7¢~7g and 7j~71 against Xoo
Compd. Toxic regression equation r ECso/(ngemL ")
7a y=1.5422x+2.3297 0.9913 53.89+3.55
Te y=1.2352x+2.6721 0.9811 76.67+5.27
7d y=1.3910x+2.7217 0.9866 43.44+0.68
Te y=1.6820x+1.9840 0.9741 62.10+1.59
7t y=1.6209x+2.2165 0.9915 52.15+2.76
7g y=1.5870x+2.5383 0.9919 35.58+2.62
7j y=1.9509x+1.8645 0.9838 40.48+0.80
7k y=1.6219x+2.0815 0.9946 63.01+3.39
7 y=1.9225x+2.1437 0.9779 30.59+1.71
Bismerthiazol” y=1.4990x+2.0520 0.9800 92.61+2.15

“ Average of three replicates. ° The commercial antibacterial agent (bismerthiazol) was used for comparison of antibacterial activity.

LR BRI AR TG = R ON AU, &
4-NO, KI5 TURS KA AT R AT A7 158 02 7 1R 114
HE MR AR E AR TS 2-NO, Fl 3-NO, &4 To
A T7iy F 4- =TI B T XEKHE A
T TR TR A 5 1 97 T £ 490 1) 3 A28 S T I T2 S S AR
HEEY) 7d. 7g M Tm, X ATRER BT = AT R BOR
BOACHE BAT SR SLAR L PN T . BRI =, AEFT
A 18 MATMEEYIT, & 48T EM 4RI &)
7§ AT 7K AR B AR A 50 0 i R (301
T PR T A AR,
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AR DARRRAEE A PR W R v da ok, et fiRe
VRS N-BedEtl. BRI K% R B T 18 ¥
RIS 1,2,4- =P JBI45 AL) 0T P E IR -2,4- 2
T Ta~7r, FERMMEZENW T H LS YRS
YHER G TE. MR EE KR, B &0 KRS Al
PRSI Y R AT A A, O AT 5 o T 2 T —
SE MR, (EO MR R AR R TC TR I, 2P i as i
A H AT IEAEREAT .
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3 IS
3.1 LFE5IRHFH

1S X4 HF RS A E; IR B Shimadzu
Prestige-21 LT /MGG E (KBr [ /); '"H NMR Al
C NMR H Joel ECX-500 k% i JLHRAL I 2 (TMS Ay P
F7); JRikHT Agilent 1100 MSD-Trap-VL R4 5E; 76
Z4HH Elementar Vario-TIIT B o &4 HrAillE. JEK
DI B C K BRBR AT 5 AR, TR 45 i
BeeTs Ak, AR T & o dr At
32 Am
32,1 2-[3-(3F P AR AR AR ]-3K F R P B (2) 49 B %

ZHSCHR[14) 6 B, 7% 97%. mp. 149~151 C
(1it.": 151~152 C); '"H NMR (DMSO-d,, 500 MHz) o:
2.25 (s, 3H), 3.89 (s, 3H), 7.06 (dd, J=7.7, 7.7 Hz, 1H),
7.09 (d, J=8.0 Hz, 2H), 7.39 (d, J=8.0 Hz, 2H), 7.56 (dd,
J=8.0, 8.0 Hz, 1H), 7.94 (d, J=8.0 Hz, 1H), 8.35 (d, J=
8.6 Hz, 1H), 9.71 (s, 1H), 9.98 (s, 1H).
322 3-(AF AR E)Eekk-2,4(1H3H)- —BA(3) 8 &
R

ZHOCER[14]1E 0, 77 % 88%. m.p. 263~265 C
(1it.": 265~266 °C); 'H NMR (DMSO-d,, 500 MHz) ¢:
2.28 (s, 3H), 7.16 (d, J=8.6 Hz, 2H), 7.27 (dd, J=7.5, 6.9
Hz, 1H), 7.35 (d, J=17.5 Hz, 1H), 7.64 (d, J=8.6 Hz, 2H),
7.75 (dd, J=17.5, 1.2 Hz, 1H), 7.95 (d, J=8.0 Hz, 1H),
10.20 (s, 1H).
323 1-(4-2 T &)3-(F P AR ) Bk ik 24-(14,
3H)-—ER)(4)89 & A&,

£ 100 mL VBRI EE 3 2.40 g (9.5
mmol). 60 mL JC/KAERAT 3.94 g (28.5 mmol) LK ik R
B, IR 1 h SN 79 mg (0.48 mmol) f il
AR ) R VR AR N 11.4 mL (95 mmol) 1,4- R
T, NS B SR IR R B, TLC W2 395 2%,
A JEIE I W, ARG & O, HE,
g, CERRGIEDE, BT ERAOREE 2.02 g P
55%. m.p. 164~166 C; '"H NMR (CDCl;, 500 MHz) o:
1.97~2.01 (m, 4H), 2.41 (s, 3H), 3.49 (t, J=6.3 Hz, 2H),
420 (t, J=7.2 Hz, 2H), 7.15 (d, J=8.1 Hz, 2H), 7.27~
7.32 (m, 4 H), 7.73 (dd, J=8.1, 1.2 Hz, 1H), 8.28 (d, J=
8.1 Hz, 1H). Anal. calcd for C;oH;9BrN,O,: C 58.93, H
4.95,N 7.23; found C 58.79, H 5.30, N 7.01.
324 3-FE-4-RHK-1,2,4- =0k 5-FLER(5)89 5 AR

ZHOCER[15]1E 1, 77 % 42%. mp. 210~212 C
(1it."): 207~209 C); '"H NMR (DMSO-d,, 500 MHz) o:
2.24 (s, 3H), 5.52 (s, 2H), 13.40 (s, 1H).
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© 2016 Chinese Chemical Society & SIOC, CAS

325 1-(4-((4-RAA-5-F £ -4H-1,2,4- =2 3- )5 &)
T )3 P AR A ) ek k-2, 4(1H,3H)- —ER(6) 49 5 Ak
76 50 mL SRR A AR EA 5 169 mg (1.3
mmol). 30 mL JC/KAEIFI 539 mg (3.9 mmol) JC/K Bk R
B, =RBFE 1 h F A A 4 502 mg (1.3 mmol), fi
AL, TLC W% 5 ARG IR, BEZRE
BRI IE, DS S, R BNV ) @ (4
ol =1: 11 EEE 159 mg, 7% 28%. m.p.
225~227 ‘C; '"H NMR (DMSO-ds, 500 MHz) J: 1.64~
1.69 (m, 2H), 1.82~1.88 (m, 2H), 2.26 (s, 3H), 2.37 (s,
3H), 4.09~4.14 (m, 4H), 5.60 (s, 2H), 7.18 (d, J=8.6 Hz,
2H), 7.28 (d, J=8.0 Hz, 2H), 7.32 (dd, J=7.5, 7.5 Hz,
1H), 7.54 (d, J=8.6 Hz, 1H), 7.81 (dd, J=7.7, 1.7 Hz,
1H), 8.06 (d, J=6.3 Hz, 1H). Anal. calcd for C,,H,4N¢-
0,S: C 60.53, H 5.54, N 19.25; found C 60.50, H 5.82, N
19.47.
326 1-(4-(4-(RARRIEF HK) A A-5-F K -4H-1,2.4-
Zoop 3RV A )T A )3 (P A K ) ke ok
2,4(1H,3H)-—ER(7a~Tr) & & &
£ 25 mL RN INIAFEEA 6 60 mg (0.14
mmol)Fl 8 mL Jo7K L BE, IN#HE 2 58 2 I8 if Ja I X
AREFEE0.23 mmol)M 0.2 mL HIKERER, 4kZhnHimE
WIRNLZ 6755, FrEWH, M, BRI, BT
53 B ARk &4 7a~Tr.
1-(4-((4-(2,3,4- = F S0 56 2R 7 ARk ) 0 ik -5- T -
4H-1,2,4- = W3- B )i 58 ) T F5)-3-(Onf FH 2 4% 2k ) e e k-
2,4(1H3H)-—Hi(7a): FE[FEAE, =3 78%. mp. 185~
187 ‘C; '"H NMR (CDCls, 500 MHz) 6: 1.84~1.90 (m,
2H), 2.01~2.07 (m, 2H), 2.40 (s, 3H), 2.41 (s, 3H), 3.90
(s, 3H), 3.94 (s, 3H), 4.01 (s, 3H), 4.23 (t, J=7.4 Hz, 2H),
4.29 (t, J=6.9 Hz, 2H), 6.78 (d, J=9.2 Hz, 1H), 7.16 (d,
J=8.0 Hz, 2H), 7.25~7.34 (m, 4H), 7.71 (dd, J=8.3, 1.7
Hz, 1H), 7.83 (d, J=9.2 Hz, 1H), 8.26 (d, J=7.4 Hz, 1H),
10.30 (s, 1H); “C NMR (CDCl;, 125 MHz) &: 11.20,
21.37, 2430, 25.44, 43.54, 47.92, 56.28, 61.11, 62.53,
108.05, 114.04, 116.20, 119.19, 122.27, 123.02, 128.10,
129.61, 130.18, 132.97, 135.49, 138.67, 140.06, 142.13,
147.82, 151.16, 155.10, 157.62, 158.98, 161.06, 162.04; IR
(KBr) v: 2942, 2843, 1710, 1662, 1608, 1420, 1396, 759
cem™'; ESI-MS m/z: 6153 ((M+H]"), 637.3 ((M+Na]").
Anal. caled for C;,H34NOsS: C 62.52, H 5.57, N 13.67;
found C 62.42, H 5.62, N 13.47.
1-(4-((4-Q2-F2FHE 2R 0 2 ) S Jk-5-FH L -4 H-1,2,4-—
W3- i 2 ) T Ak )-3-(Oh FH R O O ) W AR K -2, 41 H 3 H)-
(7)Y KA AR, FEE 53%. mp. 234~236 C;

http://sioc-journal.cn/ 821
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'H NMR (DMSO-d,, 500 MHz) J: 1.68~1.74 (m, 2H),
1.87~1.93 (m, 2H), 2.35 (s, 3H), 2.37 (s, 3H), 4.17~4.19
(m, 4H), 6.95 (dd, J=17.5, 7.5 Hz, 1H), 6.99 (d, J=8.1 Hz,
1H), 7.19 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.6 Hz, 2H), 7.31
(dd, J=7.5, 7.5 Hz, 1H), 7.44 (dd, J=7.8, 1.8 Hz, 1H),
7.58 (d, J=8.6 Hz, 1H), 7.81 (dd, J=8.4, 1.7 Hz, 1H),
7.88 (d, J=8.1 Hz, 1H), 8.06 (d, J=9.2 Hz, 1H), 10.10 (s,
1H), 10.45 (s, 1H); *C NMR (DMSO-d,, 125 MHz) ¢:
11.17, 21.30, 24.25, 25.18, 43.17, 47.98, 115.27, 116.16,
117.18, 118.80, 120.14, 123.20, 127.81, 128.78, 129.14,
129.83, 134.14, 134.85, 136.01, 138.00, 140.38, 147.88,
150.98, 158.98, 160.70, 161.32, 161.86; IR (KBr) v: 2942,
2913, 2851, 1706, 1663, 1607, 1419, 1388, 755 cm';
ESI-MS m/z: 541.3 ((M+H]"), 563.3 ((M+Na]"). Anal.
calcd for C3,H34NgOsS: C 64.43, H 5.22, N 15.54; found C
64.48, H5.57,N 15.47.

1-(4-((4-(2- H AR B R 0 HH ) SR 2 -5- F 64 H-1,2,4-
M 3L L) AR AR ) T3 )-3-( N 3 L) nd e k-
24-(1H3H)-—M(7c): BEELE, 722 78%. m.p. 209~
212 °C; '"H NMR (DMSO-dg, 500 MHz) d: 1.65~1.70 (m,
2H), 1.84~1.89 (m, 2H), 2.35 (s, 3H), 2.37 (s, 3H), 3.89
(s, 3H), 4.17~4.20 (m, 4H), 7.07 (dd, J=7.5, 7.5 Hz,
1H), 7.18~7.21 (m, 3H), 7.27~7.32 (m, 3H), 7.57~7.62
(m, 2H), 7.77 (dd, J=7.8, 1.7 Hz, 1H), 8.00 (d, J=7.5 Hz,
1H), 8.06 (d, J=8.0 Hz, 1H), 10.25 (s, 1H); *C NMR
(DMSO-d, 125 MHz) d: 11.22, 21.30, 24.24, 25.13, 42.84,
47.95, 56.54, 112.83, 115.26, 116.16, 120.67, 121.43,
123.19, 127.01, 128.77, 129.13, 129.83, 134.14, 135.07,
135.98, 138.00, 140.36, 148.06, 150.98, 159.24, 159.26,
160.55, 161.86; IR (KBr) v: 2940, 2913, 2852, 1708, 1669,
1608, 1420, 1388, 753 cm™'; ESI-MS m/z: 555.3 ((M+
H]"), 577.3 ((M+Na]"). Anal. caled for C3H3NgO5S: C
64.96, H 5.45, N 15.15; found C 64.67, H 5.53, N 14.92.

1-(4-((4-(2- 3 AR Y P k) 2 B -5- R k-4 H-1,2,4- — -
3-F) B J ) T2 )-3- (O R DR L ) i R iR -2,4-(1H 3 H)-—
Fil(7d): AGEAE, 77F 65%. mp. 251~253 C; 'H
NMR (CDCl;, 500 MHz) d: 1.84~1.90 (m, 2H), 2.00~
2.06 (m, 2H), 2.41 (s, 3H), 2.43 (s, 3H), 4.23 (t, J=7.5 Hz,
2H), 4.28 (t, J=7.5 Hz, 2H), 7.15~7.19 (m, 3H), 7.24~
7.28 (m, 2H), 7.30~7.33 (m, 3H), 7.49~7.52 (m, 1H),
7.71 (dd, J=8.0, 1.7 Hz, 1H), 8.06 (dd, J=7.5, 1.8 Hz,
1H), 8.26 (d, J=8.0 Hz, 1H), 10.77 (s, 1H); “C NMR
(CDCls, 125 MHz) 6: 11.19, 21.37, 24.29, 25.35, 43.51,
47.79, 114.00, 116.20, 116.30, 116.46, 120.82, 120.90,
123.07, 124.67, 127.40, 128.10, 129.63, 130.20, 132.95,
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134.10, 134.16, 135.52, 138.70, 140.04, 148.18, 151.19,
154.26, 154.31, 161.01, 161.60, 162.04, 163.64; IR (KBr)
v: 2944, 2914, 2851, 1705, 1664, 1609, 1419, 1390, 755
cm '; ESI-MS m/z: 543.3 ((IM+H]"), 565.2 ((M+Na]").
Anal. caled for C,oH,,FNgO,S: C 64.19, H 5.02, N 15.49;
found C 64.09, H 5.18, N 15.62.

1-(4-((4-(2- 3 -5- 1 25 2 W7 PP 0 ) o Ok -5- FH -
4H-1,2,4- = W3- B L) T Jk )-3-(Ohf R 5k O ke e ik -
2,4-(1H3H)- — 1 (Te): R ¥ 4K, /=% 85%. m.p.
227~229 ‘C; '"H NMR (DMSO-ds, 500 MHz) 6: 1.69~
1.75 (m, 2H), 1.88~1.94 (m, 2H), 2.36 (s, 3H), 2.44 (s,
3H), 4.16~4.19 (m, 4H), 7.18 (d, J=8.0 Hz, 2H), 7.27 (d,
J=8.0 Hz, 2H), 7.31 (dd, J=17.5, 7.5 Hz, 1H), 7.58 (d, J=
8.6 Hz, 1H), 7.81 (dd, J=17.5, 1.2 Hz, 1H), 7.97 (d, J=9.2
Hz, 1H), 8.05 (d, J=7.5 Hz, 1H), 8.41 (d, J=9.2 Hz, 1H),
8.81 (s, 1H), 11.03 (s, 1H); *C NMR (DMSO-d;, 125
MHz) 0: 11.24, 21.29, 24.24, 24.93, 43.06, 47.91, 115.27,
116.16, 122.42, 123.20, 128.11, 128.69, 129.12, 129.82,
132.00, 132.52, 134.13, 136.00, 138.01, 140.35, 141.51,
147.43, 148.62, 151.00, 154.32, 160.48, 161.85; IR (KBr)
v: 2942, 2916, 2854, 1711, 1665, 1608, 1419, 1388, 754
cm '; ESI-MS m/z: 604.2 ((IM+H]"), 626.2 ((M~+Na]").
Anal. caled for CooHa6CIN;0,S: C 57.66, H 4.34, N 16.23;
found C 57.56, H 4.69, N 16.00.

1-(4-((4-(3,4,5- = F S0 B 2R 7 HH k) G Ok -5- T -
4H-1,2,4- = W3- B L) T Jk )-3-(Ohf FF 5k O ke e ik -
2,4-(1H3H)-—Hi(7f): B, 723 87%. m.p. 204~
206 C; 'H NMR (CDCls, 500 MHz) §: 1.85~1.91 (m,
2H), 2.00~2.06 (m, 2H), 2.41 (s, 3H), 2.43 (s, 3H), 3.92
(s, 3H), 3.93 (s, 6H), 4.23 (t, J=7.4 Hz, 2H), 4.28 (t, J=
6.9 Hz, 2H), 7.10 (s, 2H), 7.16 (d, J=8.1 Hz, 2H), 7.25~
7.32 (m, 4H), 7.71 (dd, J=8.0, 1.2 Hz, 1H), 8.26 (d, J=
9.2 Hz, 1H), 10.21 (s, 1H); *C NMR (CDCl, 125 MHz) §:
11.20, 21.36, 24.33, 25.36, 43.48, 47.99, 56.37, 61.13,
105.89, 113.94, 116.23, 123.04, 127.81, 128.09, 129.66,
130.19, 132.95, 135.47, 138.70, 140.04, 141.95, 147.94,
151.19, 153.68, 160.90, 161.40, 162.02; IR (KBr) v: 2960,
2941, 2868, 2833, 1714, 1669, 1607, 1420, 1398, 764
em'; ESI-MS m/z: 615.3 ((IM+H]"), 637.3 ((M+Na]").
Anal. caled for C;,H34N¢OsS: C 62.52, H 5.57, N 13.67;
found C 62.50, H 5.60, N 13.65.

1-(4-((4-(3- AV FR 08 ) S 2 -5- F k-4 H-1,2,4- — -
3-FE) B I T )-3-On FE R OR L ) R IR-2,4-(1H 3 H)-—
i (7g): AMEE, 2% 87%. mp. 219~221 C; 'H
NMR (CDCl;, 500 MHz) 0: 1.84~1.90 (m, 2H), 2.00~
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2.06 (m, 2H), 2.41 (s, 3H), 2.44 (s, 3H), 4.23 (t, J=7.5 Hz,
2H), 4.27 (t, J=6.9 Hz, 2H), 7.16 (d, J=8.6 Hz, 2H),
7.21~7.32 (m, 5H), 7.45 (dd, J=8.5, 5.2 Hz, 1H), 7.58 (d,
J=8.0 Hz, 1H), 7.62 (d, J=9.2 Hz, 1H), 7.70 (dd, J=17.8,
1.7 Hz, 1H), 8.26 (d, J=6.3 Hz, 1H), 10.62 (s, 1H); "*C
NMR (CDCls, 125 MHz) d: 11.16, 21.37, 24.29, 25.26,
43.45, 47.81, 113.92, 114.15, 114.33, 116.24, 119.24,
119.41, 123.04, 125.34, 128.09, 129.66, 130.19, 130.64,
130.70, 132.95, 135.11, 135.17, 135.46, 138.70, 140.03,
148.23, 151.20, 158.33, 160.91, 162.01, 162.09, 164.06; IR
(KBr) v: 2943, 2913, 2863, 2833, 1705, 1669, 1608, 1419,
1388, 755 cm '; ESI-MS m/z: 543.3 ([M+H]"), 565.2
(IM+Na]"). Anal. caled for C,0H,,FNO,S: C 64.19, H
5.02, N 15.49; found C 64.09, H 5.34, N 15.47.

1-(4-((4-(3-TR IR ) 2 ik -5- F k-4 H-1,2,4- = -
3-2E) M AL ) TR )-3-OnT Y SR SR AL ) IR -2, 4- (1 H 3 H)- —
il (7h): A EEEK, 2R 67%. mp. 173~175 C; 'H
NMR (DMSO-ds, 500 MHz) 6: 1.69~1.75 (m, 2H),
1.88~1.93 (m, 2H), 2.37 (s, 6H), 4.14~4.18 (m, 4H),
7.19 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.0 Hz, 2H), 7.31 (dd,
J=17.5,7.5 Hz, 1H), 7.53 (dd, J=8.0, 8.0 Hz, 1H), 7.57 (d,
J=8.0 Hz, 1H), 7.79~7.83 (m, 2H), 7.91 (d, J=8.1 Hz,
1H), 8.05 (d, J=7.5 Hz,1H), 8.10 (s, 1H), 10.01 (s, 1H);
BC NMR (DMSO-d,, 125 MHz) 6: 11.18, 21.30, 24.22,
24.99, 43.11, 48.10, 115.26, 116.14, 122.95, 123.20,
128.37, 128.77, 129.11, 129.84, 131.05, 131.90, 134.12,
134.99, 135.75, 136.02, 138.02, 140.35, 148.01, 151.00,
160.65, 161.87, 162.01; IR (KBr) v: 2950, 2921, 2857,
1701, 1657, 1605, 1420, 1394, 755 cm '; ESI-MS m/z:
6032 ((M+H]"), 6252 ((M+Na]"). Anal. calcd for
C,oH,7BrNgO,S: C 57.71, H 4.51, N 13.92; found C 58.02,
H 4.62,N 13.91.

1-(4-((4-(3- i 2k 2 . P 0 ) B Bk -5- k-4 H-1,2,4- =
W3-y B ) TR )-3- (R FR B ORI Y -2, 4( 1 H, 3H)-
AT REEELR, P7E 82%. mp. 207~209 C; 'H
NMR (CDCls, 500 MHz) d: 1.85~1.91 (m, 2H), 2.01~
2.05 (m, 2H), 2.41 (s, 3H), 2.47 (s, 3H), 4.23 (t, J=7.5 Hz,
2H), 4.27 (t, J=6.9 Hz, 2H), 7.16 (d, J=8.6 Hz, 2H),
7.25~7.32 (m, 4H), 7.67~7.73 (m, 2H), 8.15 (d, J=17.5
Hz, 1H), 8.26 (d, J=6.9 Hz, 1H), 8.37 (d, J=8.1 Hz, 1H),
8.72 (s, 1H), 10.94 (s, 1H); *C NMR (CDCl;, 125 MHz) 6:
11.20, 21.36, 24.31, 25.19, 43.43, 47.84, 113.89, 116.26,
121.86, 122.81, 123.06, 126.36, 128.08, 129.69, 130.19,
132.94, 134.39, 134.86, 135.46, 138.72, 140.01, 148.30,
148.52, 151.21, 156.11, 160.98, 162.00; IR (KBr) v: 2971,
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2948, 2855, 1706, 1660, 1607, 1418, 1393, 758 cm ;
ESI-MS m/z: 570.3 ((M+H]"), 592.2 ((M+Na]"). Anal.
caled for CyoH,7N,0,4S: C 61.15, H4.78, N 17.21; found C
61.27, H 4.83, N 17.08.

1-(4-((4-(4- BT BE 2K 7 B R ) B 2k -5- W k-4 H-1,2,4-
M 3-BE ) AR AR ) T3 )-3-(NF 3 R ) nd e k-
2,4-(1H3H)-—[i(7)): B, 723 44%. mp. 135~
137 “C; 'H NMR (DMSO-d, 500 MHz) 6: 1.29 (s, 9H),
1.69~1.70 (m, 2H), 1.86~1.88 (m, 2H), 2.31 (s, 3H),
2.34 (s, 3H), 4.12~4.15 (m, 4H), 7.16 (d, J=8.0 Hz, 2H),
7.24 (d, J=8.0 Hz, 2H), 7.28 (dd, J=7.5, 7.5 Hz, 1H),
7.57~7.60 (m, 3H), 7.78 (dd, J=8.0, 8.0 Hz, 1H), 7.80 (d,
J=8.0 Hz, 2H), 8.02 (d, J=8.0 Hz, 1H), 9.76 (s, 1H); *C
NMR (DMSO-dq, 125 MHz) §: 11.16, 21.30, 24.20, 25.05,
31.36, 35.44, 43.11, 48.09, 115.28, 116.15, 123.20, 126.56,
128.77, 129.09, 129.12, 129.84, 129.88, 134.14, 136.01,
138.01, 140.35, 147.75, 151.00 ,156.46, 160.69, 161.87,
164.70; IR (KBr) v: 2961, 2867, 1701, 1662, 1607, 1424,
1395, 760 cm'; ESI-MS m/z: 581.3 (IM+H]"), 603.3
([M—|—Na]+). Anal. caled for Cs;3H3eNgO,S: C 68.25, H
6.25, N 14.47; found C 67.98, H 6.36, N 14.46.

1-(4-((4-(4-F L R0 R 0 ) B s -5- R -4 H-1,2,4- —
M-3- ) it ) T 5 )-3 - Y B DR O ) AR R -2,4-(1 H 3 H)-
“EA(TR): A, 2R 67%. mp. 243~246 C; 'H
NMR (CDCl;, 500 MHz) d: 1.84~1.90 (m, 2H), 2.00~
2.06 (m, 2H), 2.41 (s, 3H), 2.42 (s, 3H), 2.43 (s, 3H), 4.23
(t, J=7.5 Hz, 2H), 4.28 (t, J=6.9 Hz, 2H), 7.16 (d, J=8.6
Hz, 2H), 7.24~7.32 (m, 6H), 7.70 (dd, J=8.0, 1.2 Hz,
1H), 7.76 (d, J=8.0 Hz, 2H), 8.26 (d, J=8.1 Hz, 1H),
10.32 (s, 1H); “C NMR (CDCl;, 125 MHz) o: 11.18,
21.37, 21.85, 24.27, 25.34, 43.49, 47.85, 113.98, 116.20,
123.04, 128.10, 128.80, 129.62, 129.77, 129.98, 130.19,
132.95, 135.49, 138.70, 140.03, 143.20, 148.10, 151.17,
160.85, 161.24, 162.04; IR (KBr) v: 2944, 2830, 1707,
1663, 1607, 1420, 1391, 755 cm”'; ESI-MS m/z: 539.3
(M +H] "), 5612 (M + Na] ). Anal. caled for
C30H30N60,S: C 66.89, H 5.61, N 15.60; found C 66.62, H
5.62,N 15.47.

1-(4-((4-(4-T 25k 2 . FR O ) 2 ik -5- W k-4 H-1,2.,4- =
M3 ) i 25k ) TR )-3- (0o P DR L ) R IR -2,4(1 HL 3 H)-
ZHEAD: A, PEE 85%. mp. 254~255 C; 'H
NMR (DMSO-ds, 500 MHz) 6: 1.71~1.74 (m, 2H),
1.88~1.93 (m, 2H), 2.37 (s, 3H), 2.40 (s, 3H), 4.15~4.19
(m, 4H), 7.19 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.6 Hz, 2H),
7.30 (dd, J=7.5, 7.5 Hz, 1H), 7.57 (d, J=8.6 Hz, 1H),
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7.81 (dd, J=8.6, 8.6 Hz, 1H), 8.05 (d, J=7.5 Hz, 1H),
8.18 (d, J=9.2 Hz, 2H), 8.38 (d, J=8.6 Hz, 2H), 10.34 (s,
1H); C NMR (DMSO-d,;, 125 MHz) &: 11.20, 21.30,
24.21,24.93,42.62, 48.07, 115.27, 116.15, 123.20, 124.80,
128.77, 129.12, 129.84, 130.20, 134.13, 136.01, 138.02,
138.65, 140.34, 148.22, 150.05, 151.01, 160.12, 160.60,
161.87; IR (KBr) v: 2943, 2867, 1705, 1665, 1607, 1420,
1395, 758 cm'; ESI-MS m/z: 570.3 ((M+H]"), 592.2
([M+Na]+). Anal. calcd for C,H,;N,0,S: C 61.15, H
4.78,N 17.21; found C 60.89, H 4.86, N 17.16.

1-(4-((4-(4-F 2R F O ) B 2k -5- FH Ok -4 H-1,2,4- — M-
3- L) B Ak ) TR )-3-(On) A 2 DR R i R -2,4(1 3 H)-—
il (7m): B EFEAE, 77F 49%. mp. 182~185 C; 'H
NMR (CDCl;, 500 MHz) d: 1.84~1.90 (m, 2H), 2.00~
2.06 (m, 2H), 2.41 (s, 3H), 2.42 (s, 3H), 4.22 (t, J=6.9 Hz,
2H), 427 (t, J=6.3 Hz, 2H), 7.15~7.18 (m, 4H), 7.24~
7.31 (m, 4H), 7.70 (dd, J=8.0, 8.0 Hz, 1H), 7.87 (dd, J=
6.9, 2.3 Hz, 2H), 8.26 (d, J=7.5 Hz, 1H), 10.45 (s, 1H);
C NMR (CDCl;, 125 MHz) §: 11.17, 21.37, 24.28, 25.29,
43.46, 47.88, 113.95, 116.25, 116.43, 123.05, 128.10,
129.04, 129.65, 130.20, 130.86, 130.93, 132.95, 135.47,
138.71, 140.03, 148.11, 151.19, 159.36, 160.84, 162.04,
164.33, 166.36; IR (KBr) v: 2960, 2934, 2857, 1706, 1662,
1601, 1420, 1395, 760 cm '; ESI-MS m/z: 543.2 ((M+
H]"), 565.2 ((M+Na]"). Anal. calcd for Co0H,,FN4O,S: C
64.19, H 5.02, N 15.49; found C 64.09, H 5.18, N 15.39.

1-(4-((4-Q2-TR IR H 4 ) 2 Bk -5- F k-4 H-1,2,4- = -
3-2E) M Ak ) TR )-3-(OnT Y SR SR A ) IR -2, 4- (1 H 3 H)- —
il (7n): A EEAAK, 2R 82%. mp. 220~223 C; 'H
NMR (CDCl;, 500 MHz) d: 1.85~1.91 (m, 2H), 2.01~
2.07 (m, 2H), 2.40 (s, 3H), 2.44 (s, 3H), 4.23 (t, J=7.5 Hz,
2H), 4.28 (t, J=7.5 Hz, 2H), 7.16 (d, J=8.0 Hz, 2H),
7.24~7.42 (m, 6H), 7.66 (d, J=8.0 Hz, 1H), 7.71 (dd, J=
8.0, 8.0 Hz, 1H), 8.12 (d, J=7.5 Hz, 1H), 8.26 (d, J=7.5
Hz, 1H), 11.06 (s, 1H); >C NMR (CDCl;, 125 MHz) ¢:
11.22, 21.37, 24.31, 25.33, 43.51, 47.75, 114.00, 116.21,
123.05, 126.51, 127.75, 128.10, 129.63, 130.19, 132.47,
132.96, 133.28, 133.60, 135.51, 138.69, 140.04, 148.22,
151.18, 158.78, 161.04, 162.03; IR (KBr) v: 2942, 2910,
2852, 1706, 1663, 1608, 1420, 1388, 757 cm '; ESI-MS
m/z: 603.2 ((M+H]"), 625.2 ((M+Na]"). Anal. calcd for
C,oH,7BIN¢O,S: C 57.71, H 4.51, N 13.92; found C 57.62,
H 4.64, N 13.99.

1-(4-((4-(2- i 5 2 7. PR 06 ) S Bk -5- R k-4 H-1,2,4- —
M-3R k) T A )-3-(Onf FH 5 83 ) IRk -2, 4-(1H, 3 H) -
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Zi(T0): WEEREA, 25 56%. m.p. 222~224 C;'H
NMR (CDCls, 500 MHz) d: 1.85~1.91 (m, 2H), 2.00~
2.05 (m, 2H), 2.41 (s, 3H), 2.43 (s, 3H), 4.22~4.28 (m,
4H), 7.16 (d, J=8.1 Hz, 2H), 7.25~7.33 (m, 4H), 7.67~
7.77 (m, 3H), 8.09~8.13 (m, 2H), 8.26 (d, J=6.3 Hz,
1H), 11.19 (s, 1H); *C NMR (CDCls, 125 MHz) ¢: 11.16,
21.37, 2431, 25.28, 43.48, 47.75, 113.98, 116.21, 123.08,
124.97, 128.10, 128.30, 129.63, 129.81, 130.19, 132.11,
132.96, 133.74, 135.54, 138.69, 140.04, 148.20, 148.80,
151.20, 156.18, 161.20, 162.03; IR (KBr) v: 2942, 2858,
1706, 1663, 1607, 1420, 1395, 757 cm™'; ESI-MS m/z:
5703 ((M+H]"), 592.2 ((M+Na]"). Anal. caled for
CaoH27N,0,S: C 61.15, H 4.78, N 17.21; found C 60.92, H
4.92,N 16.98.

1-(4-((4-(4-5 R B I ) B 2k -5- FH O -4 H-1,2,4- — -
3-8 B A ) TR )-3-(h R DR L e R IR -2,4-(1 L 3 H)-—
il (7p): HEEAK, PER 82%. mp. 217~218 C; 'H
NMR (CDCl;, 500 MHz) d: 1.86~1.90 (m, 2H), 2.00~
2.06 (m, 2H), 2.41 (s, 3H), 2.43 (s, 3H), 4.22 (t, J=7.5 Hz,
2H), 4.27 (t, J=6.9 Hz, 2H), 7.16 (d, J=8.6 Hz, 2H),
7.25~7.32 (m, 4H), 7.45 (d, J=8.6 Hz, 2H), 7.70 (dd, J=
8.1, 1.2 Hz, 1H), 7.80 (d, J=8.6 Hz, 2H), 8.26 (d, J=8.1
Hz, 1H), 10.55 (s, 1H); “C NMR (CDCl;, 125 MHz) ¢:
11.17, 21.37, 24.28, 25.26, 43.45, 47.84, 113.93, 116.23,
123.03, 128.10, 129.39, 129.65, 129.87, 130.05, 130.19,
131.34, 132.95, 135.45, 138.48, 138.70, 140.02, 148.16,
151.19, 158.74, 160.87, 162.02; IR (KBr) v: 2945, 2916,
2850, 1706, 1663, 1608, 1420, 1391, 758 cm '; ESI-MS
m/z: 559.2 ((M+H]"), 581.2 ((M+Na]"). Anal. calcd for
C10H,,CINGO,S: C 62.30, H 4.87, N 15.03; found C 61.98,
H4.92, N 14.98.

1-(4-((4-CA 0 FR 26 1 3 )-5- F 3 -4 H-1,2,4- — 13-
FENVRHE) T 2)-3-(f H S 2R 56 ) e R k-2, 4- (1L HL 3. H)- —
(7q): A, 775 84%. m.p. 231~232 C; '"H NMR
(CDCls, 500 MHz) 6: 1.84~1.90 (m, 2H), 2.00~2.06 (m,
2H), 2.40 (s, 3H), 2.43 (s, 3H), 4.23 (t, J=7.5 Hz, 2H),
428 (t, J=6.9 Hz, 2H), 7.16 (d, J=8.0 Hz, 2H), 7.24~
7.32 (m, 4H), 7.48 (dd, J=7.5, 7.5 Hz, 2H), 7.53 (dd, J=
7.5, 7.5 Hz, 1H), 7.70 (dd, J=8.3, 1.9 Hz, 1H), 7.87 (d,
J=17.5 Hz, 2H), 8.26 (d, J=7.7 Hz, 1H), 10.45 (s, 1H); *C
NMR (CDCls, 125 MHz) §: 11.20, 21.38, 24.29, 25.33,
43.48, 47.84, 113.98, 11622, 123.04, 128.10, 128.78,
129.03, 129.64, 130.20, 132.42, 132.76, 132.96, 135.49,
138.70, 140.04, 148.18, 151.19, 160.77, 160.88, 162.03; IR
(KBr) v: 2942, 2926, 2858, 1705, 1663, 1607, 1419, 1388,
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755 e¢m”'; ESI-MS m/z: 5252 (IM+H]"), 547.2 ((M+
Na]"). Anal. calcd for CooHasNgO,S: C 66.39, H 5.38, N
16.02; found C 66.31, H 5.59, N 16.08.

1-(4-((4-(4- = 5L Y 2= 20 0 PP R ) a0k -5- 1 -
4H-1,2,4- = W3- B ) ) T J )-3-(Onf FH 2k 24 Ik ) g A k-
24-(1H3H)-—(7r): HEEAE, 722 84%. m.p. 235~
236 ‘C; 'H NMR (CDCL;, 500 MHz) &: 1.85~1.91 (m,
2H), 2.00~2.06 (m, 2H), 2.41 (s, 3H), 2.45 (s, 3H), 4.23
(t, J=17.5 Hz, 2H), 4.27 (t, J=6.9 Hz, 2H), 7.16 (d, J=8.6
Hz, 2H), 7.25~7.32 (m, 4H), 7.70 (d, J=6.9 Hz, 1H),
7.73 (d, J=8.0 Hz, 2H), 7.97 (d, J=38.6 Hz, 2H), 8.26 (d,
J=6.3 Hz, 1H), 10.78 (s, 1H); *C NMR (CDCls, 125
MHz) §: 11.08, 21.29, 24.19, 25.13, 43.34, 47.73, 113.80,
116.14, 122.59, 122.95, 124.76, 125.86, 125.89, 127.97,
128.75, 129.58, 130.11, 132.84, 133.36, 133.62, 135.36,
136.19, 138.63, 139.91, 148.19, 151.11, 157.44, 160.81,
161.92; IR (KBr) v: 2960, 2937, 2873, 1705, 1663, 1606,
1420, 1396, 756 cm '; ESI-MS m/z: 593.3 ([M+H]"),
6153 (IM+Na]"). Anal. caled for CsoH,F3N¢O,S: C
60.80, H 4.59, N 14.18; found C 60.78, H 4.80, N 14.25.
3.3 HIEEMENK

K FH 3k BE 92U DLK RS A A 99 1 (Xanthomonas
oryzae pv. oryzae) ~ M & 5t % W W (Xanthomonas
axonopodis pv. citri) Fl W B F ki % W (Ralstonia
solanacearum) 3 W X X %, LU i 4k 2 771 8 TR 4
(Thiodiazole copper) -4 (Bismerthiazol) A BH 14 X}
255, AERESIREE N 200 AT 100 pg/mL ¥Rk FE R T H
PR B P ) B AR A B S .

H B it AR 24570 23 3 C A BRI FE D9 200 AT 100
pg/mL [ 5 3 NB A5 72 5 T8 vh, Il ODMH, 1%
E AW G TR OD fH. AREMANZIAFE I, 7£28 C.
180 r/min {E IR FERIRZBE FE 48 h, F &AM B I B VRAE
ST BillE OD H, ZEEN A S WREFRIER OD
B, #% F R E AL SR a2, SR 0K 1.

2 = (B Ja 0 R TR L B OD M —RIEJE &35
Fi 73k OD fH)/K IE Ja w J 5 IR FE T OD fH

FZIE OD fH =5 Wi} 77 % OD fH — JoiE 574 OD fH

BOS ASCH AR AP B LA TR AE B MR A
ARG AT FETT A r Lo A4S TR P 2 576 B

Chin. J. Org. Chem. 2016, 36, 818~825
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4 Bi#1 kL (Supporting Information) H[E]1& 2. 3. 4
6 11 'H NMR J HA#4t 44 7a~7r [f] '"H NMR. °C NMR
I MS ()5 B R I B RE AT DA G B A A T 1R sl
(http://sioc-journal.cn/) I N #k.
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