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Synthesis and Fungicidal Activity of N-Alkoxyl Amide Derivatives

Huang, Pengmian™* Zhou, Zhihui“ Du, Yonglei” Pang, Huailin” Lii, Liang™®”
(“ School of Chemistry and Food Engineering, Changsha University of Science and Technology, Changsha 410114)
(® CAC Shanghai International Trading Co., Ltd., Shanghai 200335)

Abstract In order to find lead compounds with high fungicidal activity, the phenyl moiety of pydiflumetofen was replaced
by substituted 1-phenyl-3-hydroxylpyrazole moiety of pyraclostrobin according to the method of active substructure combina-
tion. 12 novel N-alkoxyl amides were synthesized and their structures were confirmed by '"H NMR, *C NMR and HRMS.
Preliminary fungicidal activity screening results showed that some analogues exhibited certain fungicidal activity against
Phakopsora pachyrhizi, Pseudoperonospora cubensis or Erysiphe cichoracearum, compound 3a displayed 95% protective
effect against Erysiphe cichoracearum at 100 mg/L.

Keywords pydiflumetofen; amide; pesticide; fungicidal activity

20104F K — Z F1 L MEB %2R A0 540 1T, SDHIZR R
AR T A RO AR, ABRHIIRR AR A
FURRIOBT TR I T 2 P A BT A R R L & .
Ligt 1SR P 240 20 R e Rl POATT 8 S5 L T L,
PRI L RG] S8R 5 NP I P fre 4 4

T~ U TR IUAT AR 25 R T ) R A 24 e T i
EORMIBER. ik, ANTFZIF R B AL AL =
BURHE . EFEIELF. ethm. HBAHA TR R R
2 R R S B 2 R A S, FERR 2
FIAR 2 U AR B AT B AL, FER 2GSk, AR

FHGR RBE TR E A R R EER I R
Ffll(succinate dehydrogenase inhibitors, SDHI) & —2&/E
T3 ET IR It S v A 1) A R R AE ) — R B, 1%
7 B FAE R BERRAL 5T 90 5 B 2 0 A I I B 4% 3
BrMEAEER I, BIBHmRM S (succinate dehy-
drogenase, SQR)E{IEIAMR—Z B ik R B (succinate ubig-
uinone reductase, SQR)™), Ht £ R AE Y 5 HAT R
TRt B e e AL AR B R S BB
P 78 R R AT P A R B B £, IR

R T — Z BN B3 i 2l 2 A0 7 40 0 e 1 i
B A ). YaoZe LR F AU i 1) 77 ¥ SDHI
R IR IR 73 AT Ak, B AL 1o 35 24 R g Jrdg 24
B WS SEAG 22 4% H (Rhizoctonia solani) & H E A R
B F AT RS 12

e T Bk F2 1% (Pydiflumetofen, 1)72 H 4G IEIE &
(IR LR S SDHI SREEF, [ ik, =, EH T2
VEV, o i SR8 AT 0K T 1% 1 v 2k, 3 SR M BT

* Corresponding authors. E-mail: huangpengmian@126.com; liang_lv@cacch.com
Received June 19, 2018; revised September 5, 2018; published online October 26, 2018
Project supported by the Changsha Science and Technology Project (Nos. kq1801163, kq1801052) and the Hunan Provincial Engineering Research Center for

Food Processing of Aquatic Biotic Resources (No. 2018KJY08).

K iR TR (Nos. kq1801163, kq1801052) R0 e 44 7K A= B i L T AR AR 58 L ISR £ (No. 2018KIY08) 5 BT H .

P °

Chin. J. Org. Chem. 2019, 39, 867~872 :

Y ©2019 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 867



BIKE

B E R SRR E, 1T DR SR A

L P2 Fk B i (Pyraclostrobin,  2) 72 2 7 I e 4t 44 7] F
FIENMIRIE AR WA, mEEEHRAF KW, HAT
ST 100 Z R EY VS mEMemk B R0E . mR
PEAR, A ARSERA Y22 4, P FH 3 IR 85 22 4 I,
RARRE AL MW@ REER” S/, B
AR M TR IR SIS 3% B 7R T 3 T S e 1) 72 .

NT FHREAEEERR AL SO EY, KRS
VS5 R BREE ) T v, W PRt WA Tk A i 465 Ay 0 i bk e 5
FBII N B R e, S T A& 3 Hx ARk
RUAT THAE, a5 7RG 3 IS 70 1 Ars
FRELME ML A (UL R eI LEE 2> R? A1 R?
(Scheme 1) F728 L xR R2m, DU R IR A L
RAHEEE ST, SR &7 7 '"HNMR,
PC NMR Ml HRMS FAE. #15% B s R 45 R,
o EYERH T —E KR EETE

B 1 N-FeA BB SR et SR

Scheme 1 Design strategy of N-alkoxyl amide derivatives

1 ZR5TR
1.1 ERERIEHE

K FH Scheme 2 FT/s & U 2k, 4 4 55 R H bire
Wy 3a~31'8 fEfGEE R Rk 8 AR, Wb A%
TVEFIA BN RN IS, LLZEERKIB SV L V=
1D DIERNR BRI, R BEAH 2=, P9
A A4 2 20T T R AN K VR B A R R R A 7
B, SO PAT R BRI AR R CR A Y,
B W%/ K A4 2 5 Ab B 7 2 DRI FRATT 28 52 DA 21 /7K A
FONTE A Bl g ] 4 8.

£ "HNMR H, AR A2 L e Fr B ANt
MR O (E 2> WIFE 8.30~8.40 [ 5.90~6.10 Z|f], #/&
d V. FTE LS, 2 Ar  1-F3E-3- 5 13-
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Figure 2 Synthetic route of N-alkoxyl amide derivatives
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1.2 REVEH
A TAER SRR 7%, X B apiinia
TR E MR G . I TR IR B A
T3 3 TR S P EAT 1 I, ISR R 1.
1 HARGGYIE R TR A s R
Table 1 The fungicidal activity via potted plant test of target
compounds

WHMKESR  ENEER ERNERR

2571
10 mg/L 100 mg/L 100 mg/L
3a 0 0 95
3b 0 50 80
3¢ 0 80 85
3d 0 0 0
3e 0 30 40
3f 0 20 0
3g 10 30 0
3h 60 10 0
3i 0 20 0
3j 0 0 0
3k 0 40 60
3l 0 20 50
S e PR T 2 2 40 — 100
TRITAE B e 100 — 100
AL B fr — 100 —
L e ik 1 T 100 100 —

A PRTE PR LS R B, G55 H bR A& P55 T
KEEERIIB R0 2, 1L 3h ££ 10 mg/L WE FHiN
60%, BEAL T oM AR L, KT I memi e, 24 R' N
SUEF, RPFI R 43558 TR BERT, Ar i [ 1-F3E-3- =5
Fo LH-PEE M (B S STV 9 K S A998 (3G PEAR T 1-FF Rk -3-—
S JE-1H-ME PR (3g), UL IITELEAR LSRN N, WEmk 3 47
I E R L B i — e g = g R R AR B A A

X RFE BN, B EiE w2, 1k
G 3¢ £ 100 mg/L WKWK FE T Bz aeik | 80%, th&
Y 3b IR R 50%, W6 Ar #40ik E 1-FF3E-3- 4
-V H-MEPRZERE) B, S A 38U T B 35 2PE H 3e
vs. 3b); Ar #4335k 1-F FE-3- g PR - L I IR A A
BRi, RO A CEEIRHEAR T F LR 95 (3D vs. 3a),
Bi I R 070 B B A 48 K B AT — 2 A8 R A

T KRR, A% 3a. 3b A 3¢ 7F 100 mg/L
MR EE B RRT 80%, LW Ar ik 1-F2E-3- 5
FA - | FI-TH MR 25 gy By P i e . R 09 FH FlL 67
PETE R AR T /N 3R T U SR T I 5 B R R
MR BEVE TR 2%, BEHT R 3800 N i i 2k 3 [
(3g vs. 3a). R' #B4r F AR T BUR SR T 5 X 35 I A
J93 TCA VG (3 vs. 3a), F%[E “Topliss P 3EyE” AT JR T,
FERG R R AT DI 38 Hh A B 5 ) AR 3
XFEE 3b A 3d FITETESE B, Ar ik e R B, a3
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R 5 FR R B AL B P 1R 3% T P B 35 A T =
EEURII A

MR R R RoR, B a3 ER R IR RO
Z(Ar ERATIEEME 3 A7V CFH>CFy) 5Wiia K E 4R
I3 BR800 R (A B4 IE e 3 47 BUAR 3 CF3>CF,H, )
R, UBAER AR AR, T R BN F U R &
Felg, A Re RIS E AR AW,

2 i

R MEEHIPHE 595, e L P T P 8 ) v e 0
WL ZE A P B I N TR LRI, ST 12 AR ILSC
RATRIE AL 4. V12D BN BRE EIR B, AE TN
FER, — HARM YR EINR 00 TR 30 Al
PN EARRRI 17— PRk, A& 3a £E 100
ppm IR XS S FA R B0 95%, BATEE—
A WA,

3 LIRS
3.1 UE5EHH

Mercury400 (Varian)a{, Mercury500 (Varian)ZYA% i
PRI, TMS NWHR, DMSO-d, 3% CDCl; A, Ag-
ilent1290-6230TOF f=; 73 #% i i A (HRMS); Agilent1260-
6120 Quadrupole ¥ AH - i i 4% (LRMS); = #7 i ik
(GF245) M (54 3E, 5X10 cm); B k: E4Hr HEE R
(ZCX-II, FFL, 100~140 BN Sl ) P28, B
FE AR T, i aislifh 24, DER 2
T H kAR I AL HE
32 ZWHE
3.2.1  FIa4k 9a 694 Ak

)25 1 0 RN AR RN 10.00 g 1-(4-5F0K
F)-1H-ME M -3-F% (51.4 mmol). 7.10 g BB HF (51.4
mmol). 83.00 mg flAL#H(0.5 mmol) Al 60 mL N,N-— Fi &
H it (DMF), =i RHtEE S min, K 5.20 g & A RH(56.5
mmol, 1.1 equiv.)ZE & INE Lk R, 60 C TR 5
h, )2 GOIH(TLC) Won XM e G, FKEE KRB, &
R OB REEL, AHLZSMAE kb, KRR T
RS, JRE T RYE, 19210 G Y 1-((1-(4-
FRIE)-1H-MEME-3-38) S 36 T -2-FiF (11.60 g, IR 90%),
PR A OIS, HEBEAT 5.

#(11.60 g, 46.3 mmol) 1-((1-(4-F A FE)- 1 H-MEmE-3-
F)SE ) N-2-H . 12.8 g BRIRHT(92.6 mmol)¥E T~ LEE//K
(V:v=1:1D, 85 CiSE T /RN B2 i 2518 #h
7.73 g (92.6 mmol), {R¥EFIREZ N85 CRM 2~3 h, fFk
NoEYE G, FKERRN, LB, FAHIUZ&M
I Eh/KPEs . TOKBRIREN TS, IR k4, 33
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VIR LTI =) 1-((1-(4- 5K I )- LH-MHE -3 38 ) 51 5 )
H-2-F-O-FHf5(9.84 g, I 76%), FEHIREA
E, HEBEANT .

A 25 WG B SOOI 1-((1-(4- & 7 3E)-1H-
nE -3 - 35 ) S 3 ) TN -2- - O- FE 2 5 9.84 ¢ (35.2 mmol) il
30 mL FAEE, $ibES R BY)5E AR, TN 30 mL 4%,
FiR NI R A LN 4.43 ¢ (70.36 mmol), TLC
IR R MR R, MR R IIN 10%E ARG
W, CHROERA, AHUESWME K. oK
RN T IS, T T IK4gE, FRARYEAE ARk SE ai [k se
W VAT @ MR TR =4 : 1], 13 4.76 g H [
M N-(1-((1-(4-E 5L )- 1 H-MEme-3- 38 ) 15 -2-55)-0-
F L FE 0 (9a), UK 48%. m.p. 66.4~66.6 C; 'H NMR
(400 MHz, DMSO-d) o: 8.36 (d, J=2.7 Hz, 1H), 7.78~
7.73 (m, 2H), 7.53~7.47 (m, 2H), 6.54 (d, J=5.1 Hz,
1H), 6.06 (d, J=2.7 Hz, 1H), 4.18 (dd, J=10.0, 5.4 Hz,
1H), 4.05 (dd, J=10.1, 5.8 Hz, 1H), 3.43 (s, 3H), 3.31~
3.23 (m, 1H), 1.07 (d, J=6.6 Hz, 3H); EI-MS m/z: 282
[IM+H]"; HRMS cacld for C;3H;;CIN;O, [M+H]"
282.1004, found 282.1016.

KA S EME 9a AL E RTTEE T AR
9b~9e.

N-(1-((1-(4-F 2K -1 - k-3 358 ) 5 8 ) P -2-25)-O-
LI E9b): IR EHARBAE, IR 75%. 'H NMR
(400 MHz, DMSO-d,) o: 8.37 (d, J=2.7 Hz, 1H), 7.80~
7.73 (m, 2H), 7.69~7.36 (m, 2H), 6.07 (d, J=2.7 Hz,
1H), 4.20 (dd, J=10.0, 5.4 Hz, 1H), 4.06 (dd, J=10.0, 5.8
Hz, 1H), 3.63 (q, J=7.0 Hz, 2H), 3.32~3.24 (m, 1H),
1.09 (t, J=6.9 Hz, 6H); EI-MS m/z: 296 [M+H]"; HRMS
cacld for C;,H,,CIN;O, [M + H] ©~ 296.1160, found
296.1168.

N-(1-((1-F8FE-1 H-NHE -3 -3 ) 80 FE ) P -2- 3% )-O- FR 3k
R (9¢): IR B EIRIBA, IR 76%. 'H NMR (400
MHz, DMSO-d) 6: 8.33 (d, J=2.6 Hz, 1H), 7.78~7.68
(m, 2H), 7.50~7.40 (m, 2H), 7.26~7.18 (m, 1H), 6.54 (s,
1H), 6.04 (d, J=2.6 Hz, 1H), 4.19 (dd, J=10.0, 5.4 Hz,
1H), 4.05 (dd, J=10.0, 5.8 Hz, 1H), 3.43 (s, 3H), 3.33~
3.21 (m, 1H), 1.08 (d, J=6.6 Hz, 3H); EI-MS m/z: 248
[M-+H]"; HRMS cacld for C3H;sN;O, [M+H]" 48.1394,
found 248.1392.

N-(1-((1-(4-F AT ) - | H-ME -3 - 358 5 58 ) TN -2- 25)-O-
I F2 f(9d): 9% 3 Ea iR A4, 1% 86%. 'H NMR
(400 MHz, DMSO-dy) o: 8.31 (d, J=2.6 Hz, 1H), 7.82~
7.69 (m, 2H), 7.48~7.20 (m, 2H), 6.04 (d, J=2.6 Hz,
1H), 4.18 (dd, J=10.0, 5.4 Hz, 1H), 4.05 (dd, J=10.0, 5.8

870 http://sioc-journal.cn/
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Hz, 1H), 3.43 (s, 3H), 3.34~3.23 (m, 1H), 1.08 (d, J=6.6
Hz, 3H); EI-MS m/z: 266 [M+H]"; HRMS cacld for
C3H-FN;0, [M+H]" 266.1299, found 266.1316.

N-(1-((1-(4-F A5 )- 1 H-nE e -3- 0 56 ) -3,3- O
T -2-55)-0- 21 (9e): IR HE (A, UZ 60%. m.p.
42.7 ~ 439 C; '"H NMR (400 MHz, CDCl;) d: 7.69 (d,
J=2.6 Hz, 1H), 7.56~7.52 (m, 2H), 7.45~7.31 (m, 2H),
5.93 (d, J=2.6 Hz, 1H), 4.47 (dd, J=10.6, 3.8 Hz, 1H),
431 (dd, J=10.6, 6.3 Hz, 1H), 3.53 (s, 3H), 2.88 (dd, J=
6.3, 3.8 Hz, 1H), 1.05 (s, 9H); EI-MS m/z 324 [M+H]";
HRMS cacld for C;¢H»CIN;O, [M+H]" 324.1473, found
324.1486.
322 HARL S 3e 0946 A%

1) [ R AR N N=(1-((1-28 F -1 H-E e -3-3%)
A FE) A -2-3)-0-H FF % 500.00 mg (1.77 mmol). 5%,
F£(20 mL), =Z.J% 190.00 mg (1.88 mmol), ZZ1&i N
1,3- - FEZEmm-4- F R4 310.00 mg (1.95 mmol). =i
TNRBL, TLC MR R BN SE e fa, ) S S A K
KRB, &P REER, AHZE2 A SRR,
ToKBREREA TG, TR Fk4gE, RARVEH ik ieal
[WRBEM: VORI @ M(CBRCER)=10 © 1], /R
HCRYD N-(1-((1-(4- T A 5L )- 1 H-nE -3 ) 5 56 ) 1R -2-
BL)-N-F S JE-1,3- 2 A - 1 T - 4- FR T i (Be).

KHS HARY 3e KUURKIE BT EG K 3a~3d
3f~3l.

N-(1-((1-(4-F AT )- LH-MHE -3 - 358 ) S 2 ) P -2- ) - V-
B AR - 1- F 33— 5 R - 1 - M -4 R B % (3a): B
IR, W 45.6%. 'H NMR (400 MHz, CDCl;) o:
7.84 (s, 1H), 7.67 (d, J=2.7 Hz, 1H), 7.52 (d, J=8.9 Hz,
2H), 7.37 (d, J=9.0 Hz, 2H), 7.22 (t, Jy—r=54.4 Hz, 1H),
5.87 (d, J=2.6 Hz, 1H), 5.01~4.89 (m, 1H), 4.49 (dd, J=
10.8, 8.6 Hz, 1H), 4.33 (dd, J=10.8, 4.8 Hz, 1H), 3.94 (s,
3H), 3.74 (s, 3H), 1.40 (d, J=6.9 Hz, 3H); *C NMR (101
MHz, DMSO-dq) J: 164.07, 163.80, 146.67 (t, *Jo—r=22.9
Hz), 138.89, 134.67, 129.99, 129.76, 129.53, 119.10,
113.34, 110.40 (t, 'Jor=234.8 Hz), 94.85, 68.90, 65.03,
53.69, 14.66; EI-MS m/z: 440 [M+H]"; HRMS cacld for
C1oH, CIF;NsO; [M+H]" 440.1296, found 440.1302.

N-(1-((1-(4-F 2K 2E)- 1 H-NE -3 -2 S8 528 ) P -2- 225 )- V-
O - -3 U - L I -4 TR RS (3b): 9%
HOHPIRYD, YK 68.5%. "TH NMR (500 MHz, DMSO-d;)
5: 8.36 (d, J=2.7 Hz, 1H), 8.21 (s, 1H), 7.75 (d, J=8.9
Hz, 2H), 7.50 (d, J=8.9 Hz, 2H), 7.21 (t, Jy—r=54.1 Hz,
1H), 6.03 (d, J=2.6 Hz, 1H), 4.86~4.72 (m, 1H), 4.38 (t,
J=10.5 Hz, 1H), 4.25 (dd, J=10.6, 4.6 Hz, 1H), 3.91 (s,
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3H), 3.90~3.81 (m, 2H), 1.31 (d, J=6.9 Hz, 3H), 1.20~
1.15 (m, 3H); *C NMR (101 MHz, DMSO-d;) d: 164.05,
163.99, 146.35 (t, *Jc—r=22.9 Hz), 138.89, 134.16,
129.99, 129.77, 129.54, 119.09, 113.75, 110.40 (t, 'Je—p=
234.8 Hz), 94.84, 72.52, 68.97, 54.00, 14.71, 13.65; EI-MS
m/z: 454 [M+H]"; HRMS cacld for CyH,;3CIF,N50;
[M+H]" 454.1452, found 454.1445.
N-(1-((1-(4-F 2K 2E)- 1 H-NE -3 -2 ) 8 8 ) P -2- 225 )- V-
R HE -1 -3 g Y IR - 56 | H-IHE P-4 F B (Be):
HEHPIRY), W 19.8%. 'TH NMR (500 MHz, DMSO-d;)
J: 8.37 (d, J=2.7 Hz, 1H), 7.74 (d, J=8.9 Hz, 2H), 7.56~
7.48 (m, 2H), 6.96 (t, Jy—r=53.7 Hz, 1H), 5.99 (d, J=1.8
Hz, 1H), 4.69 (br s, 1H), 4.33 (t, J=9.9 Hz, 1H), 4.20 (d,
J=7.3 Hz, 1H), 3.84 (dd, J=13.9, 7.0 Hz, 2H), 3.75 (s,
3H), 1.31 (d, J=6.8 Hz, 3H), 1.08 (t, J=6.2 Hz, 3H); "°C
NMR (101 MHz, DMSO-dj) d: 163.95, 161.59, 150.38 (d,
Jo—p=283.0 Hz), 142.2 (t, 2Jo—r=25.8 Hz), 138.88,
129.99, 129.77, 129.54, 119.07, 110.44 (t, 'Jo—p=235.5
Hz), 96.66 (d, *Jc—r=12.3 Hz), 94.77, 72.62, 68.67, 54.66,
35.24, 14.61, 13.68; EI-MS m/z: 472 [M-+H]"; HRMS
cacld for CyH,CIFsNsO; [M+H] " 472.1358, found
472.0844.
N-(1-((1-(4-F A FE)- LH-MHE -3 - 358 ) S 25 ) PR -2- 58)- V-
LA I -1 -3 = 4 R 2 - 1 -t e -4 FR R % (3d): 9K
FOH, WK 48.8%. 'H NMR (500 MHz, DMSO-d;) o:
8.38 (d, J=2.7 Hz, 1H), 8.24 (s, 1H), 7.75 (d, J=8.9 Hz,
2H), 7.51 (d, J=8.9 Hz, 2H), 6.05 (d, J=2.6 Hz, 1H), 4.72
(br s, 1H), 4.35 (t, J=9.8 Hz, 1H), 4.23 (dd, /=104, 4.1
Hz, 1H), 3.92 (s, 3H), 3.87~3.77 (m, 2H), 1.29 (d, J=6.9
Hz, 3H), 1.09 (t, J/=7.0 Hz, 3H); *C NMR (101 MHz,
DMSO-dg) 0: 164.03, 162.92, 139.49, 138.89, 134.40,
130.00, 129.77, 129.54, 121.40 (q, Jo r=269.0 Hz),
119.08, 114.42, 94.89, 72.39, 68.82, 54.12, 14.54, 13.63;
EI-MS m/z: 472 [M+H]"; HRMS cacld for C,oH,Cl-
F3NsO;[M+H]" 472.1358, found 472.1340.
N-(1-((1-(4-F A3 )- 1 H-nE -3 -3 8 8 P -2- 228 )- V-
AR 21,3 2 F - L - 4 PR R 2 (Be): ¥4k 35 v IR
Y, I 52.9%. '"H NMR (400 MHz, DMSO-d,) J: 8.35
(d, J=2.7 Hz, 1H), 8.05 (s, 1H), 7.80~7.69 (m, 2H),
7.55~7.42 (m, 2H), 6.04 (d, J=2.7 Hz, 1H), 4.88~4.73
(m, 1H), 4.37 (dd, J=10.6, 8.8 Hz, 1H), 4.23 (dd, J=10.6,
5.0 Hz, 1H), 3.76 (s, 3H), 3.67 (s, 3H), 2.29 (s, 3H), 1.28
(d, J=6.9 Hz, 3H); >C NMR (101 MHz, DMSO-d;) o:
165.76, 164.13, 150.96, 138.91, 133.87, 129.95, 129.76,
129.51, 119.10, 111.83, 94.87, 69.09, 64.63, 53.53, 38.73,
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14.73, 14.15; EI-MS m/z: 404 [M~+H]"; HRMS cacld for
C1oH,3CINSsO; [M+H]" 404.1484, found 404.1286.

N-(1-((1-ZK 21 H-nEE -3 -5 ) 5 0 P - 2- 225 ) - V- H 4
FE-1-F R -3- A R - L - -4 R R (3): Bt it
), I 82.9%. '"H NMR (400 MHz, DMSO-d;) J: 8.34
(d, J=2.7 Hz, 1H), 8.30 (s, 1H), 7.77~7.69 (m, 2H), 7.45
(t, J=8.0 Hz, 2H), 7.27 (t, Ju_r=>54.0 Hz, 1H), 7.22 (t,
J=7.4 Hz, 1H), 6.02 (d, J=2.6 Hz, 1H), 4.91~4.75 (m,
1H)., 4.40 (dd, J=10.5, 9.1 Hz, 1H), 4.27 (dd, J=10.7,
4.8 Hz, 1H), 3.91 (s, 3H), 3.72 (s, 3H), 1.32 (d, J=6.9 Hz,
3H); *C NMR (101 MHz, DMSO-d) 0: 163.89, 163.81,
146.66 (t, *Jo_p=22.6 Hz), 140.05, 134.66, 129.87,
129.65, 125.60, 117.55, 113.36, 110.41 (t, 'Jo_r=234.8
Hz), 94.29, 68.86, 65.01, 53.74, 14.67; EI-MS m/z: 406
[IM+H]"; HRMS cacld for C;oH,F.NsO; [M+H]"
406.1685, found 406.1688.

N-(1-((1-(4-5 2K 35)- L H-PHE -3 - 358 ) S 2 ) P -2- 38 - V-
B AR - 1 - F -3 - 90 R - L - -4 R G 12 (3g): 2
PR, W% 77.3%. "H NMR (400 MHz, DMSO-dj) o:
8.33~8.26 (m, 2H), 7.78~7.71 (m, 2H), 7.34~7.27 (m,
2H), 7.25 (t, Ju_r=>54.1 Hz, 1H), 6.02 (d, J=2.6 Hz, 1H),
4.89~4.76 (m, 1H), 4.39 (t, J=10.0 Hz, 1H), 4.26 (dd,
J=10.7, 4.8 Hz, 1H), 3.92 (s, 3H), 3.72 (s, 3H), 1.31 (d,
J=6.9 Hz, 3H); “C NMR (101 MHz, DMSO-d;) o
163.95, 163.80, 160.04 (d, 'Jo_p=241.7 Hz), 146.67 (t,
2Je_r=22.7 Hz), 136.68 (d, “Jo_r=2.6 Hz), 134.66,
129.86, 119.48 (d, *Jc_r=8.4 Hz), 116.55 (d, *Jo_r=22.9
Hz), 113.36, 110.40 (t, 'Jo_r=234.9 Hz), 94.29, 68.88,
65.01, 53.72, 14.65; EI-MS m/z: 424 [M+H]"; HRMS
cacld for C;oH, FsNsO; [M + H] " 424.1591, found
424.1600.

N-(1-((1-(4-5F 2K 2E)- 1 H-NE -3 -2 ) S8 528 ) T -2- 225 )- V-
FR AR - 1- P -3 = U P - L - e -4- F B 2 (3h): 3%
Ry, % 59.9%. '"H NMR (400 MHz, DMSO-d;) o:
8.31 (d, J=2.6 Hz, 1H), 8.28 (s, 1H), 7.77~7.71 (m, 2H),
7.35~7.25 (m, 2H), 6.02 (d, J=2.6 Hz, 1H), 4.74 (br s,
1H), 4.35 (t, J=10.6 Hz, 1H), 4.22 (dd, J=10.7, 4.6 Hz,
1H), 3.92 (s, 3H), 3.64 (s, 3H), 1.29 (d, J=6.9 Hz, 3H);
C NMR (101 MHz, DMSO-dq) 6: 163.91, 162.65, 160.04
(d, 'Jo_p=241.8 Hz), 139.77, 136.68 (d, *Jo_r=2.3 Hz),
134.76, 129.88, 121.40 (q, "Jo_r=269.0 Hz), 119.47 (d,
3Jc_r=8.3 Hz), 116.55 (d, *Jo_r=22.8 Hz), 114.12,
94.34, 68.74, 64.66, 54.08, 14.49; EI-MS m/z: 442 [M+
H]"; HRMS cacld for C;oH,0F4NsO; [M+H]" 442.1497,
found 442.1495.
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N-(1-((1-(4-F 2K 35)- 1 H-PHE -3 -3 ) S 2 ) P -2- 38 ) - V-
FH 4 -2 - FF 3 - 3- — G, P S M - 5 - FR 9 e (31): - 7 ey fR
Y, W& 61.1%. 'H NMR (400 MHz, CDCL3) d: 7.70 (d,
J=2.6 Hz, 1H), 7.51 (d, J=8.7 Hz, 2H), 7.39~7.35 (m,
2H), 5.91 (d, J=2.6 Hz, 1H), 4.94 (br s, 1H), 4.45 (t, J=
9.9 Hz, 1H), 4.29 (s, 1H), 3.67 (s, 3H), 2.72 (s, 3H), 1.40
(d, J=6.7 Hz, 3H); *C NMR (101 MHz, DMSO-d;) o:
169.65, 163.86, 139.95, 138.87, 131.76, 130.10, 129.77,
129.59, 120.70 (q, 'Je_p=271.3 Hz), 119.12, 94.90, 68.37,
64.96, 5425, 19.08, 14.15; EI-MS m/z: 475 [M+H]";
HRMS cacld for CoH;sCIFsN,05S [M+H]" 475.0813,
found 475.0796.
N-(1-((1-(4-FZKFE)- 1 H-nE e-3- 38 ) 45 ) 3,3- —
FE-TT 25 )-N- R AR 52 P 33— g S M - 5 - P gk
3j): FEOHARY, WE 32.9%. 'H NMR (400 MHz,
CDCly) 6: 7.70 (d, J=2.6 Hz, 1H), 7.54 (d, J=8.6 Hz,
2H), 7.39~7.36 (m, 2H), 5.91 (d, J=1.5 Hz, 1H), 4.82 (br
s, 1H), 4.63 (s, 2H), 3.56 (s, 3H), 2.76 (s, 3H), 1.14 (s,
9H); *C NMR (101 MHz, DMSO-ds) 0: 169.71, 163.90,
141.25, 138.91, 131.44, 130.15, 129.80, 129.58, 120.68 (q,
Je_r=271.5 Hz), 119.09, 95.05, 68.19, 64.51, 62.43,
29.89, 27.94, 19.08; EI-MS m/z: 517 [M-+H]"; HRMS
cacld for CyH,sCIFsN,05S [M+H]" 517.1283, found
517.1264.
N-(1-((1-(4-F A FE)- LH-PHE -3 - 358 ) S 25 ) TR -2- 58 ) - V-
L5 Hk-3- R E Wy -2- FR R i (3K): B E iR A, Wik
69.2%. 'H NMR (400 MHz, DMSO-d;) o: 8.35 (d, J=2.7
Hz, 1H), 7.77~7.72 (m, 2H), 7.65 (d, J=5.0 Hz, 1H),
7.53~7.47 (m, 2H), 6.96 (d, J=5.0 Hz, 1H), 6.02 (d, J=
2.7 Hz, 1H), 4.81~4.68 (m, 1H), 4.38 (t, J=10.6 Hz, 1H),
4.23 (dd, J=10.6, 4.6 Hz, 1H), 3.96~3.78 (m, 2H), 2.37
(s, 3H), 1.31 (d, J=6.9 Hz, 3H), 1.14 (t, J=7.1 Hz, 3H);
BC NMR (101 MHz, DMSO-ds) 0: 16529, 164.04,
143.45, 138.90, 130.80, 129.98, 129.75, 129.56, 129.52,
127.35, 119.12, 94.84, 72.58, 68.87, 54.68, 16.23, 14.74,
13.6; EI-MS m/z: 420 [M+H]"'; HRMS cacld for
CaoHCIN;O,S [M+H]" 420.1143, found 420.1141.
N-(1-((1-(4-F K2 - 1 H-NE -3 -2 ) 80 JE ) P -2- 2% )- V-
FH A ik -3 PP R ey - 2- FHIBE %2 (31): 3 (R4, Wiz
69.2%. '"H NMR (400 MHz, DMSO-dq) o: 8.34 (d, J=2.7
Hz, 1H), 7.72 (d, J=9.0 Hz, 2H), 7.55~7.46 (m, 2H),
7.28 (d, J=5.3 Hz, 1H), 7.02 (d, J=5.3 Hz, 1H), 6.03 (d,
J=2.7 Hz, 1H), 4.52 (br s, 1H), 4.32 (t, J=10.1 Hz, 1H),
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4.14 (dd, J=10.6, 4.1 Hz, 1H), 3.64 (s, 3H), 2.46 (s, 3H),
1.29 (d, J=6.8 Hz, 3H); °C NMR (101 MHz, DMSO-d)
J: 166.59, 163.94, 141.03, 138.88, 132.62, 129.96, 129.75,
129.53, 127.39, 123.35, 119.13, 94.78, 68.50, 64.20, 54.89,
14.71, 14.08; EI-MS m/z: 406 [M+H]"; HRMS cacld for
C1oHy CIN;05S [M-+H]" 406.0987, found 406.0971.

$#H B#1 KL (Supporting Information) F[i]{A 9a~9e F
HARb &4 3a~31 1) 'H NMR 1 °C NMR 1 & J 5% i
TP R R L IX e b RE AT DL S B AR T Y sl
(http://sioc-journal.cn/)_E T %K.
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