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AL H IR MEERBRREL ST, SRREDEENR

x| EPLT O FHAC Hmger
(WL DM R 2 I A R0 WL SRR 2335 AL = HAR T S S50 B 310014)
O FEILE R A TR 3% 314001)

WE T IR IS, DIERIEFEUGR 2-5UMBR S5 M S ht, Y55 & BT ARSI NBUIR IS
L, BEFAR T 12 ANEERE BB IR A . 4 RIZ: "TH NMR, °C NMR, IR &% HRMS #fiik. 125 19 2E s 1k
MR G5 RH, IS YIRS R (Mythimna separata) BAT A (14« BT FEMEE ) 500 mg/L B, {bG4) Sa, 5g F1 5h
AR FRIIRG BT 20 100%; LAk, F bGP RA — @ MBRELIEE, Hh 100 mg/L FIEY) 5F WH#EL(Echinochloa
crusgal R AEKFNHIZ T 80%.

RERE UK, 2-SUBER; A RN BRRREE

Design, Synthesis and Bioactivities of Novel N-Methyl-
carbamoylphenyl Nicotinoyl Ureas

Liu, Jianhua“ Mao, Dajie” Du, Xiaohua™*
(“ Zhejiang Key Laboratory of Green Pesticides and Cleaner Production Technology, Catalytic Hydrogenation Research
Center, Zhejiang University of Technology, Hangzhou 310014)
(® College of Biological, Chemical Sciences and Engineering, Jiaxing University, Jiaxing 314001)

Li, Yiming”

Abstract In order to look for new pesticidal leading compounds, 12 novel nicotinoyl ureas were designed and synthesized
based on the structure fragments of chlorantraniliprole and 2-chloronicotinic acid according to the bio-rational design princi-
ple. The structures of all compounds have been confirmed by "H NMR, *C NMR, IR and HRMS techniques. The preliminary
results of biological sceen indicated that some of the title compounds exhibited high insecticidal activities against Mythimna
separate. At 500 mg/L, compounds Sa, 5g and Sh exhibited a insecticidal activity of 100%. In additional, some compounds
showed herbicidal activities, such as 100 mg/L of compounds 5f inhibited 80% root growth against Echinochloa crusgalli.
Keywords chlorantraniliprole; 2-chloronicotinic acid; synthesis; insecticidal activity; herbicidal activity
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Figure 1 Design of novel N-methyl-carbamoylphenyl nicoti-
noyl ureas

1 HR5iTE
1.2 HEYHSK

KSR RN L 2R (1a) BB, 15
AN . K1 2E Williamson synthesis B fb 75 21+ [l {4
1b~1d, UL 2-BUfRHER 1a~1d A JER]L, e s (=
AR RIRER A ZUK WL 2R 2- U e
2a~2d, AR5 IR GUSON AR R 2- B 1 S R T
3a~3d, &)ty 5-HUA-2- B HE-N,3- T 8 T G i
da~4dc RNAFEIH G Sa~51, & 4 W
Scheme 1.

TE4 1 H RS ) Sa~SHFE R b, 207 4 42

e

1a~1d

:I (1) MeONa/ArOH
1b ~ 1d 2) HCI

1) CI3COCOCCI3
@ NHsH,0 NHy H,0

(0]
| X NH, CICOCOCI l X NCO
— 1 ~

2a~2d

aq R2
X
| A N N
_ 1H H
N R (0] fl\lH

5a ~ 5l

2-HUAR R % e SR e 3a~3d i S 1R 2] 5-HUfR-2-
FHE-N3- IR L da~de VIR 1 IDEMITU P4
1, FC TR DR S N sk & 1 2- BRG0P i
3a~3d S5 2 RN, 85 5-BUR-2-2
FE-N3-TH IR % da~4de [0 LS5/ BT s Y
DRI, 5 SO BRI 2- BRI e S R I 3a~
3d WEE, ARTREE ARG E PR, dhah, i
P VAR 20~30 °C, Wi m, &F 5a~51
55 3a~3d K& 3a~3d 5 da~dc [ RYMERIE iE
F*‘F TTEE Al RN 3a~3d WA A REE LI

BHTHER, T ECEE PR,
12 =H¥Et

KL T4 G54 Sa~51 XK U (Mythimna
separata) P75 BUE M, RHEFFEIMENER TG Sa~
51 % =1 3R (Sorghum vulgare)~ #5.(Echinochloa crusgalli)
AN (Cucumis sativus) P BREETE, HARI A 9005
B WA 1. AN S SR, WEEA 500 mg/L B, KB
A DR RE B Mythimna separata) B8 — € M 2% HUIG
Pk, At 5a.5g Bl Sh R dUm EIL 100%, Horf, R
FEA M) % IR Ay : 4-tolyoxy (58)>Cl (5a)>
phenoxy (5d)~4-methoxyphenoxy (51); R* & A1) 4% diih
PENRA A H (5g)>Cl (5h)>Br (5i); ¥4 100 mg/L
B, PTE SR RN T 60%, 5% U2 3R
IR (Teflubenzuron) A L, TG PEAHZEBOR, KRB R &f
(MR R TE. A3 4RI, 7 100 mg/L jilE T, Kl
BN R G (Sorghum vulgare) FLE(Echinochloa
crusgalli) A 3% JN(Cucumis sativus)FIAR T2~ H — g 30

R N~ R'
3a~3d

R2 CONHCH;

4a ~ 4c

1a: R" = CI, 1b: R" = phenoxy, 1c: R" = 4-tolyloxy, 1d: R' = 4-methoxyphenoxy

5a:R'=CI,R?=H; 5b:R'=CI, R>=Cl; 5¢: R =

Cl, R? = Br; 5d: R" = phenoxyl, R? = H;

5e:R' = phenoxy, R?=Cl; 5f: R' = phenoxy, R? = Br; 5g: R'=4- -tolyloxy, R?=H;
5h: R' = 4- -tolyloxy, R? = CI; 5i: R" = 4- -tolyloxy, R? = Br; 5j: R'=4- -methoxyphenoxy, R? = H;

5k:R' = 4-methoxyphenoxy, R?= Cl; 51 R’

= 4-methoxyphenoxy, R? = Br

Scheme 1
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BLE Fohi i
Fz1 HIMEEY Sa~51 YIS
Table 1 Biological activities of the compounds Sa~5I
ST S e BRI PE, 100 mg/L 7 B30 %
e A B PEIET 2% = B n
500 mg/L 100 mg/L i = i = it =
5a 100 40 30 0 0 0 50 0
5b 40 0 0 0 0 0 50 0
5¢ 20 0 30 0 50 0 50 0
5d 50 10 30 0 50 0 30 0
Se 20 0 60 60 30 0 50 0
5f 50 0 50 30 80 0 70 0
5g 100 50 0 0 0 0 50 0
5h 100 40 30 0 0 0 30 0
5i 30 0 0 0 50 0 50 0
5j 30 0 30 0 50 0 50 0
5k 20 0 30 0 30 0 50 0
51 50 10 50 0 50 0 70 0
Teflubenzuron 100 100

HIVE T, E0 5. B R i TN 2538 AR SR I Vs
a5t RRRERERAIEI A, 80%, w1 HAb L&
P, b, R SEEDOHS M T % : phenoxy (5£)>
4-methoxyphenoxy (51)>Cl (5¢)>4-tolyoxy (5i); R* ik
(R XHE P S WIS 4 Br (56)>Cl (5e)~H (5d).

2 Zig

MR 2L & BV 1R SRR, AR SC DA 2-UAR A R A Jit
Kl 430N, WAL T 12 SR WARIE 175 F A
S IMEE R AL &4, IR '"H NMR, “C NMR, IR K&
HRMS AL g5 4. W0 I A is e o, Koy
WAV BA—E Mg EE. R RER 7. WA
500 mg/L I, fLA5%) 5a. 5g Fl Sh it m, ARFERS
HAETZH N 100%; WE N 100 mg/L I, Fifgtb &)
KRR RUF R BgE, o 5g 3G TEAIX L,
50%, Bl R', R4 514 4-tolyoxy, H IHFEESAE. B
LT AE 100 mg/L FE R Bk A0 s gk
ORI TR AR KA — s a5 5t
o R RS TR S (R 1 2050k 50%, 80% A
70%, T4 AY), B R, R* FEH1404 phenoxy,
Br G PEdefE. ok g RO MHmE IR A A 10 B i S
RO R PRI T A 2 258 L.

3 XKWL
5
Bruker AVANCE III 500 MHz %R 3E4E e i A%
(CDCl; B& DMSO-ds A7, TMS 4 W #5); Bruker
Equinox 55 £L4M6i%4X; Thermo LCQ fleet EST Y5 i
{%; Biichi Melting Point B-545 ¥4 s AX (Ui FE T AR HE);

3.1

2142
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Thermo Fisher Scientific DSQ II ST {X; Agilent
6210 TOF LC/MS 43 #F ESI kA%, H A it
LC-10AT ¥AH (3. 5-HUAR-2-20 -V, 3 - AR R It fr
(da~dc) HI 3-FF L 2-fil 308 R R AR SR o, 3
SRAFIE by TR oy pr 2l i f 2 2l

32 ZWHE

3.2.1 FiE4K 1b~1d 4945,

E AR 1b~1d [1)5 2% SCER[14] 0 kS, H
ERAE DR UL 2- A SR (1b) & A ;7] 250 mL
=IO IS BN 9.2 g (0.4 mol), L2 b 100 mL
ToK B, INZEY 47.0 g (0.5 mol)Al 2-Z MR (1a)
31.4 g (0.2 mol), MLV 1 h, [AISCHEF, dkEeFHLE
170 “C/V 2 h, BEAR =, A 100 mL 7K, ¥#00EhR
VAT NI pH g 7~8, I (40 mL X 2)ZEHLHI X,
KA SRR AT pH & 3 M KSR [EMA, 2t il Pedk.
TR A MR 39.8 g 2% 98.7% (HPLC), W&
92.5%. m.p. 177~178 C (lit" 176.5~178 C); 'H
NMR (500 MHz, CDCl;) : 8.53 (dd, J=7.6, 2.0 Hz, 1H),
8.35 (dd, J=4.8, 2.0 Hz, 1H), 7.51~7.45 (m, 2H), 7.35~
7.30 (m, 1H), 7.24~7.17 (m, 3H); LC-MS (ESI) m/z: 216
(M+H)".

1c A1 1d 16 5 1b.

2-(4- R E I IR (1e): (Il 44, I 96.4%.
m.p. 211~213 C (lit." 211~212 C); '"H NMR (500
MHz, CDCl3) §: 8.53 (dd, J=7.6, 1.9 Hz, 1H), 8.34 (dd,
J=4.8,2.0 Hz, 1H), (d, J=8.2 Hz, 2H), 7.18 (dd, J=17.6,
4.8 Hz, 1H), 7.10 (d, J=8.4 Hz, 2H), 2.40 (s, 3H); LC-MS
(ESI) m/z: 230 (M+H)".

2-(4- FURHE R SUHE) I R (1): 11 il 4, Wi
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94.0%. m.p. 171~173 “C;'H NMR (500 MHz, CDCl;) ¢:
8.54 (dd, J=17.6, 2.0 Hz, 1H), 8.34 (dd, J=4.8, 2.0 Hz,
1H), 7.18 (dd, J=17.6, 4.8 Hz, 1H), 6.18 (dd, J=6.8, 2.3
Hz, 2H), 6.99 (dd, J=4.8, 2.0 Hz, 1H 2H), 3.85 (s, 3H);
LC-MS (ESI) m/z: 246 (M+H)".

322 IR 2 698K

2-FUH W% (2a) (1) G % 17 250 mL = FURH A 2-
AN (1a) 15.7 g (0.1 mol). —(=F HIE) RIS 149 g
(0.05 mol)Fll 1, 2- -5 L4t 150 mL, JN#E 50 C, 2l
%N 0.73 g (0.01 mol) DMF, 30 min i N5¢ B J5 -
N5 h, g OR, R OAE, AN 1,2- Ok
100 mL 75 2-SUHEESUAW. 171 59— 250 mL = LUfEHR,
T 25%%7K 68.0 g (0.8 mol), VK/KIREAET, 2E18%
I 2-SUHBE SR, R VAL AE 0~10 C, R,
PR 1 h, #E Y J2, AU B e a4k,
WOBYRAREW V=2 DHELMEAGREEK 126 g
4 99.5% (HPLC), Y%k 80.4%. m.p. 167~169 C
(1it.1"® 165~167 C); '"H NMR (500 MHz, DMSO-d;) o:
8.46 (dd, J=4.8, 1.8 Hz, 1H), 8.04 (s, 1H), 7.90 (dd, J=
7.5, 1.8 Hz, 1H), 7.76 (s, 1H), 7.49 (dd, J=17.5, 4.8 Hz,
1H); LC-MS (ESI) m/z: 157 (M+H)".

& 2b~2d A ECS 2a HH.

2 R A R R Wt i (2b): R R O A, CE 89.0%.
m.p. 163~165 °C;'H NMR (500 MHz, DMSO-dj) J: 8.18
(dd, J=10.4, 3.1 Hz, 1H), 7.79 (d, J=17.5 Hz, 1H), 7.43
(t, J=7.9 Hz, 1H), 7.27~7.15 (m, 2H); LC-MS (ESI) m/z:
215 (M+H)".

2-(4- F A8 56 ) 00 I e (2¢): R A € T 4K, R
85.5%. m.p. 153~154 ‘C;'H NMR (500 MHz, DMSO-
de) 5: 8.21~8.12 (m, 2H), 7.77 (d, J=7.6 Hz, 2H), 7.24~
7.17 (m, 3H), 7.11~7.01 (m, 2H), 2.33 (s, 3H); LC-MS
(ESI) m/z: 229 (M+H)".

2-(4- AR RS e L (2d): 1l 4, ez
79.7%. m.p. 182~184 ‘C;'H NMR (500 MHz, DMSO-
de) : 8.18~8.14 (m, 2H), 7.78 (d, J=9.0 Hz, 2H), 7.19
(dd, J=7.0, 5.3 Hz, 1H), 7.15~7.10 (m, 2H), 7.00~6.95
(m, 2H), 3.77 (s, 3H); LC-MS (ESI) m/z: 245 (M+H)".
3.2.3  FIa4K 3 696K

S SCRRII TN A e a4k 3, HARERAELL 2-
SUABE R IR ER3a) & Bl 17 100 mL — FHOfH 0
N 2-5U0H I (2a) 3.12 g (20 mmol)A 1, 2- 50 Z.4% 30
mL, FE3 N2 I A 4.48 g (40 mmol), 1 h e,
PRFFEE N 2 h 5 FHR 2R FIAR, SO (GC) BRER RV,
SERE R ORI AT 3.15 g ARG R Y, 45 92.0% (GC),
FEE 80.0%. FEEIRERIE BB IR, AR Al H B
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AT T — P RV

CUAH R (R 772 A 540 3b~3d, 2- A5 SEJH It 5
FIREE3b): BRI, 77 % 83.3%; 2-(4- R IE) M
W e R IR (3e): BREiAg; 772 82.7%; 2-(4-FHABER
AFEY B 3d): B, 7K 84.5%.

323  HAMLE 5 696

2 R8T A M H b &4, 17 100 mL —
PRI 5-BUAR-2-2 35 -N,3- — 1 52K T ik i (da~
4c¢) (5 mmol) 1 1,2- & ZLHE 30 mL, 20~30 CEKMF
2N N 20 mL SRS (3a~3d) (5 mmol) 1,2- 5 4
e, TEE, PR OV AR se 4y, BEIE, IR K20
mL X 2)PEHM IR, MR OB/ R ARE(V - V=1 . 4)E 4,
i i3 2 H AL A4 5a~51.

1-(2- FH2 T IR -6- FH DR BE)-3-(2- U 1 225 R (Sa):
A, R 82%. m.p. 242~243 °C; 'H NMR (500
MHz, DMSO-ds) d: 11.23 (s, 1H), 10.24 (brs, 1H), 8.54
(dd, J=4.8, 1.8 Hz, 1H), 8.36 (d, J=4.6 Hz, 1H), 8.10
(dd, J=7.5, 1.4 Hz, 1H), 7.56 (dd, J=7.6, 4.8 Hz, 1H),
7.38 (d, J=7.5 Hz, 1H), 7.33 (dd, J=7.6, 1.2 Hz, 1H),
7.25 (t, J=7.6 Hz, 1H), 2.75 (d, J=4.6 Hz, 3H), 2.25 (s,
3H); '*C NMR (126 MHz, DMSO-d) &: 167.81, 166.69,
150.99, 150.29, 146.04, 138.19, 135.42, 133.15, 132.74,
131.71, 131.49, 125.97, 125.30, 122.99, 26.00, 18.30; IR
(KBr) v: 3268, 3110, 2935, 1718, 1631, 1518, 1400, 1195,
1142, 1065, 917, 740, 690 cm™'; HRMS calcd for Ci¢H,s-
CIN,O; [M+H]" 347.0911, found 347.0917.

1-(4-50-2- 5 I i -6- FFY AR )-3-(2- S0 R 356 ) M
(5b): ATaEE, EK 82%. m.p. 264~266 C; 'H NMR
(500 MHz, DMSO-d) &: 11.29 (s, 1H), 10.20 (brs, 1H),
8.54 (dd, /=48, 1.7 Hz, 1H), 8.48 (d, J=4.6 Hz, 1H),
8.10 (d, J=6.4 Hz, 1H), 7.56 (dd, J=17.5, 4.9 Hz, 1H),
7.50 (d, J=2.1 Hz, 1H), 7.38 (d, J=2.3 Hz, 1H), 2.74 (d,
J=4.6 Hz, 3H), 2.25 (s, 3H); *C NMR (126 MHz,
DMSO-dg) d: 166.39, 166.01, 150.68, 149.93, 145.67,
137.85, 137.68, 134.31, 131.52, 131.01, 130.92, 129.73,
124.70, 122.62, 25.66, 17.76; IR (KBr) v: 3354, 3274,
3158, 2940, 1703, 1659, 1587, 1479, 1405, 1250, 1148,
1074, 929, 878, 758, 665 cm'; HRMS caled for CigHj4-
CLN,O; [M+H]" 381.0521, found 381.0517.

1-(4-¥R-2- V5 P 35k -6- FH AR )-3-(2- Sl 0 1 5 ) JD
(5¢): AMFEA, HE 77%. mp. 245~247 °C; '"H NMR
(500 MHz, DMSO-dy) d: 11.29 (s, 1H), 10.21 (brs, 1H),
8.54 (dd, J=4.8, 1.8 Hz, 1H), 8.48 (d, J=4.6 Hz, 1H),
8.10 (dd, J=7.5, 1.6 Hz, 1H), 7.63 (d, J=2.0 Hz, 1H),
7.56 (dd, J=17.6, 4.8 Hz, 1H), 7.50 (d, J=2.3 Hz, 1H),
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2.74 (d, J=4.6 Hz, 3H), 2.24 (s, 3H); °C NMR (126 MHz,
DMSO-d) 0: 166.77, 166.29, 151.07, 150.24, 146.06,
138.32, 138.25, 134.90, 134.25, 132.36, 131.38, 127.94,
123.01, 118.43, 26.06, 18.06; IR (KBr) v: 3361, 3237,
3154, 2938, 1701, 1658, 1580, 1478, 1403, 1284, 1250,
1147, 1073, 924, 875, 759, 658 cm '; HRMS calcd for
C16H4BrCIN,O; [M+H]" 425.0016, found 425.0012.

1-(2- PR P -6~ PR 0 )-3-(2- 2 S L M I ) R
(5d): FAEE, BE 83%. mp. 211~212 C;'H NMR
(500 MHz, DMSO-d,) 0: 10.81 (s, 1H), 10.49 (brs, 1H),
8.34 (d, J=4.6 Hz, 1H), 8.27 (dd, J=4.9, 2.0 Hz, 1H),
8.19 (dd, J=7.5, 1.9 Hz, 1H), 7.45 (td, J=7.5, 2.0 Hz,
2H), 7.37 (d, J=17.5 Hz, 1H), 7.33 (dd, J=7.5, 1.3 Hz,
1H), 7.30~7.20 (m, 5H), 2.71 (d, J=4.6 Hz, 3H), 2.24 (s,
3H); “C NMR (126 MHz, DMSO-d;) J: 167.79, 166.19,
159.28, 153.04, 150.42, 149.93, 140.14, 135.38, 132.99,
132.85, 131.96, 129.48, 125.87, 125.33, 124.99, 121.86,
118.89, 118.52, 25.97, 18.36; IR (KBr) v: 3371, 3338,
3225, 3063, 2931, 1710, 1638, 1590, 1486, 1420, 1295,
1241, 924, 762, 653 cm '; HRMS caled for CpHagN,Oy
[M+H]" 405.1563, found 405.1565.

1-(4-5-2- P22 R I -6~ PO O )-3-(2- 2R A 56 R 7k
FoONRGe): AMGEE, WK 77%. mp. 240~241 C; 'H
NMR (500 MHz, DMSO-d;) 0: 10.88 (s, 1H), 10.44 (brs,
1H), 8.47 (d, J=4.6 Hz, 1H), 8.27 (dd, J=4.8, 1.8 Hz,
1H), 8.19 (dd, J=7.5, 1.7 Hz, 1H), 7.49 (d, J=2.0 Hz,
1H), 7.45 (t, J=7.9 Hz, 2H), 7.38 (d, J=2.2 Hz, 1H),
7.29~7.21 (m, 4H), 2.71 (d, J=4.6 Hz, 3H), 2.24 (s, 3H);
BC NMR (126 MHz, DMSO-ds) 0: 166.35, 159.27,
153.04, 150.43, 149.97, 140.13, 137.99, 134.50, 131.99,
131.32, 129.98, 129.54, 129.48, 125.07, 124.99, 121.84,
118.88, 11.46, 25.98, 18.16; IR (KBr) v: 3378, 3302, 3076,
2946, 1722, 1653, 1587, 1547, 1485, 1421, 1300, 1241,
1063, 921, 878, 762, 693, 646 cm '; HRMS calcd for
C,,H,4CIN,O, [M+H]" 439.1173, found 439.1174.

1-(4- 152 FF 4 R 5k 35 -6- FFY A i )-3-(2- 2R 4 i 0
FONRGH: AMGEE, B 74%. mp. 261~262 C; 'H
NMR (500 MHz, DMSO-d;) 0: 10.88 (s, 1H), 10.44 (brs,
1H), 8.47 (d, J=4.6 Hz, 1H), 8.27 (dd, J=4.9, 1.9 Hz,
1H), 8.18 (dd, J=7.5, 1.9 Hz, 1H), 7.63 (d, J=2.0 Hz,
1H), 7.50 (d, J=2.2 Hz, 1H), 7.48~7.40 (m, 2H), 7.31~
7.21 (m, 4H), 2.70 (d, J=4.6 Hz, 3H), 2.23 (s, 3H); *C
NMR (126 MHz, DMSO-d;) J: 166.31, 166.25, 159.28,
153.04, 150.36, 149.98, 140.14, 138.27, 134.73, 134.25,
132.45, 129.49, 127.93, 125.00, 121.84, 118.89, 118.45,
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118.30, 26.00, 18.08; IR (KBr) v: 3378, 3303, 3078, 2946,
1721, 1647, 1583, 1546, 1487, 1422, 1296, 1234, 1203,
1096, 1024, 922, 881, 768, 728, 695, 643 cm '; HRMS
caled for C,H;oBrN,O4 [M—|—H]+ 483.0668, found
483.0666.

1-(4-15R-2- FFV3 A I O - 6- FR RO )-3-[2-(4- FR R AL
JHBEIEI IR (Sg): M4, WK 84%. m.p. 230~231 C;
'H NMR (500 MHz, DMSO-dg) : 10.77 (s, 1H), 10.49
(brs, 1H), 8.34 (d, J=4.6 Hz, 1H), 8.25 (dd, J=4.9, 1.9
Hz, 1H), 8.18 (dd, J=7.5, 1.9 Hz, 1H), 7.37 (d, J=7.5 Hz,
1H), 7.33 (dd, J=7.6, 1.1 Hz, 1H), 7.28~7.22 (m, 4H),
7.13 (d, J=8.4 Hz, 2H), 2.71 (d, J=4.6 Hz, 3H), 2.33 (s,
3H), 2.24 (s, 3H); C NMR (126 MHz, DMSO-d,) o:
167.81, 166.20, 159.50, 150.75, 150.44, 149.97, 140.14,
135.40, 134.15, 132.99, 132.86, 131.98, 129.85, 125.89,
125.34, 121.67, 118.76, 118.31, 25.99, 20.38, 18.37; IR
(KBr) v: 3377, 3300, 3080, 2940, 1720, 1646, 1550, 1487,
1422, 1298, 1239, 845, 757, 692, 639 cm'; HRMS calcd
for C3HoN,O4 [M+H]" 419.1719, found 419.1721.

1-(4-1R-2- FRV3 A I - 6- FR R O )-3-[2-(4- FR R AU
JHBESE IR (Sh): LR AR, % 84%. m.p. 230~231
“C; "H NMR (500 MHz, DMSO-d;) J: 10.84 (s, 1H), 10.45
(brs, 1H), 8.47 (d, J=4.6 Hz, 1H), 8.25 (dd, /=48, 1.9
Hz, 1H), 8.17 (dd, J=7.5, 1.8 Hz, 1H), 7.49 (d, J=2.1 Hz,
1H), 7.38 (d, J=2.3 Hz, 1H), 7.30~7.20 (m, 3H), 7.13 (d,
J=8.4 Hz, 2H), 2.71 (d, J=4.6 Hz, 3H), 2.33 (s, 3H), 2.24
(s, 3H); “C NMR (126 MHz, DMSO-ds) J: 166.34,
166.29, 159.47, 150.73, 150.42, 149.98, 140.10, 137.99,
134.49, 134.13, 131.99, 131.32, 129.97, 12982, 125.07,
121.64, 118.72, 118.24, 25.99, 20.37, 18.16; IR (KBr) v:
3369, 3307, 3080, 2941, 1720, 1650, 1586, 1545, 1481,
1421, 1302, 1199, 876, 765, 671, 629 cm”'; HRMS calcd
for Co3H, CIN,O, [M+H]" 453.1330, found 453.1332.

1-(4-¥54-2- FPV 0 PR I - 6- Y 4 )-3-[2-(4- L)
JHBESEIIR(SE): E AR, W2 71%. m.p. 234~236 C,
'H NMR (500 MHz, DMSO-d;) 6: 10.84 (s, 1H), 10.45
(brs, 1H), 8.47 (d, J=4.6 Hz, 1H), 8.25 (dd, J=4.9, 1.9
Hz, 1H), 8.17 (dd, J=7.5, 1.9 Hz, 1H), 7.63 (d, J=2.0 Hz,
1H), 7.50 (d, J=2.1 Hz, 1H), 7.31~7.19 (m, 3H), 7.13 (d,
J=8.4 Hz, 2H), 2.70 (d, J=4.6 Hz, 3H), 2.33 (s, 3H), 2.23
(s, 3H); *C NMR (126 MHz, DMSO-d;) 0: 166.29, 16623,
159.47, 150.73, 150.34, 149.98, 140.10, 138.25, 134.71,
134.24, 134.12, 132.45, 129.83, 127.92, 121.64, 118.72,
118.28, 118.24, 25.99, 20.37, 18.08; IR (KBr) v: 3368,
3310, 3078, 2942, 1720, 1648, 1584, 1545, 1479, 1420,
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1304, 1240, 1199, 854, 764, 665 cm '; HRMS calcd for
Ca3Hy BrN,O4 [M+H] "™ 497.0824, found 497.0828.

1-(4- VR -2- FEE A L -6- F 2K 3K )-3-[2-(4- T AL
SRR RE IR (S5): VAL, e 81%. m.p. 224~
225°C; "H NMR (500 MHz, CDCls) &: 10.69 (s, 1H), 9.97
(s, 1H), 8.70 (dd, J=7.6, 1.7 Hz, 1H), 8.33 (dd, J=4.7, 1.7
Hz, 1H), 7.36 (d, J=7.5 Hz, 2H), 7.26~7.17 (m, 2H),
7.14 (d, J=9.0 Hz, 2H), 6.99 (d, J=9.0 Hz, 2H), 6.22 (brs,
1H), 3.85 (s, 3H), 2.96 (d, J=4.5 Hz, 3H), 2.37 (s, 3H);
BC NMR (126 MHz, DMSO-dg) J: 167.82, 166.22,
159.74, 156.49, 150.44, 149.99, 146.20, 140.17, 135.41,
132.93, 13289, 132.00, 125.90, 125.36, 122.97, 118.64,
118.07, 114.49, 55.42, 26.01, 18.40; IR (KBr) v: 3381,
3317, 3204, 3075, 2956, 1712, 1638, 1484, 1296, 1227,
848, 763, 638 cm '; HRMS caled for Cp3HpN,Os [M+
H]" 435.1668, found 435.1672.

1-(4- VR -2- FHVEE F 2k -6- T 2K 3K )-3-[2-(4- T AL
SRR IR (SK): LA, 1% 81%. m.p. 235~
237 “C; "H NMR (500 MHz, DMSO-d;) 6: 10.82 (s, 1H),
10.46 (brs, 1H), 8.47 (d, J=4.6 Hz, 1H), 8.25 (dd, J=4.9,
1.9 Hz, 1H), 8.17 (dd, J=7.5, 1.9 Hz, 1H), 7.50 (d, J=2.2
Hz, 1H), 7.38 (d, J=2.3 Hz, 1H), 7.25 (dd, J=7.5, 4.9 Hz,
1H), 7.18 (d, J=9.0 Hz, 2H), 7.02~6.95 (m, 2H), 3.78 (s,
3H), 2.71 (d, J=4.6 Hz, 3H), 2.24 (s, 3H); °C NMR (126
MHz, DMSO-ds) &: 166.37, 166.32, 159.72, 156.48,
150.44, 150.02, 146.18, 140.15, 138.01, 134.49, 132.02,
131.35, 130.00, 125.10, 122.94, 118.61, 118.00, 114.48,
55.41, 26.02, 18.19; IR (KBr) v: 3368, 3340, 3243, 3077,
2944, 1712, 1635, 1578, 1480, 1480, 1423, 1303, 1233,
1026, 855, 767, 671 cm™'; HRMS caled for C,3H, CIN,Os
[M+H]" 469.1279, found 469.1271.

1-(4- YR -2- FFVE PR I I -6- F 2R 3 )-3-[2-(4- AU 8%
FIL)HBERE IR S): BB AE, W 81%. m.p. 230~
233°C; 'H NMR (500 MHz, DMSO-dg) : 10.82 (s, 1H),
10.46 (brs, 1H), 8.47 (d, J=4.6 Hz, 1H), 8.25 (dd, J=4.9,
1.9 Hz, 1H), 8.17 (dd, J=7.5, 1.9 Hz, 1H), 7.63 (d, J=2.0
Hz, 1H), 7.50 (d, J=2.2 Hz, 1H), 7.25 (dd, J=7.5, 4.9 Hz,
1H), 7.18 (d, J=9.0 Hz, 2H), 7.03~6.96 (m, 2H), 3.78 (s,
3H), 2.71 (d, J=4.6 Hz, 3H), 2.23 (s, 3H); *C NMR (126
MHz, DMSO-ds) J: 166.32, 16626, 159.72, 156.48,
150.37, 150.02, 146.19, 140.15, 138.28, 134.72, 134.27,
132.47, 127.95, 126.00, 122.94, 118.62, 118.31, 114.48,
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55.42, 26.02, 18.10; IR (KBr) v: 3381, 3317, 3204, 2956,
1712, 1638, 1484, 1296, 1227, 1027, 848, 763, 703, 638
cm'; HRMS caled for Co3H, BrN,Os [M+H]" 513.0774,
found 513.0775.

Bo ORI A TR T A A SRR O AR
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