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C RERMHEARREY WESHE TSR L 201418)
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WE  FEIUA TR N R BN R 08 R AR b, BT T — RN 3- 5 BRI R A, FHIRER T K
ARG R, AT 9 A 3-05HEREIRAGEY), FEH TR 2 N BR S E M  @ FEY) 2 A VTR, 45 R
3-F5 MR E AL AW B A BRI ZERT . FRBREIE e 2 et W EiE e A 3-[2.4- T E-5-CR IR E L)
FE-1-F - 6-( =9 P 32 ) Mk R -4 (1 H)- B (Te)#EAT 1 14 5 oK FHIAD/N X 25 30000 R 56, 45 SRR L&) Te 7F 60 g a.i/hm’
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Synthesis and Bioactivity of 1-Methyl-3-aryl-6-
(trifluoromethyl)pyridazin-4(1H)-one Derivatives

Lii, Qiang™”’ Tang, Qinghong” Fu, Qunmei’ Dai, Ming” Liu, Shimeng®

Zhu, Weihong™* Du, Pa“ Lii, Long’
(“School of Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237)
(® Shanghai Institute of Organic Chemistry, Chinese Academy of Science, Shanghai 200032)
(“School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201418)

Abstract A novel series of 3-aryl pyridazinone was proposed on the base of structure activity relationships of diverse proto-
porphyrinogen oxidase inhibitors. Synthetic method of 3-aryl pyridazinones was investigated and 9 compounds were synthe-
sized for interior screening test of herbicidal activity and crop safety. Bioassay results showed that most of 3-aryl-pyridazi-
nones exhibit excellent pre- or post-emergence herbicidal activity. Herein, 3-(2,4-dichloro-5-(cyclopentyloxy)phenyl)-
1-methyl-6-(trifluoro methyl) pyridazin-4(1H)-one (Ie) with high activity was selected as a post-herbicide candidate into corn
field trial. The results showed that Ie exhibited higher total effective rate against weeds at the dose of 60 g a.i./hm? than meso-
trione at 105 g a.i./hm?, and safety to corn after emergence as well.

Keywords 3-aryl pyridazinone; protoporphyrinogen oxidase inhibitor; synthesis; biological activity
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HBEH R, BN b T E HLEEANE, 0T 5 H B 5t
M A R R I O S A KR, pl e AT A2 2R o 51
ORI T AR5 RE, O A HT AR 25 BT AR A T

FE 0T JE5L R~ bk 55 4 Pl 410 1) 71 258 o 5 711) 485 44 23 B ied
Farbr, FRATTR AT P4 0l R R85 ot A ot o S P L 7
(Fluazolate) /% It %5 ik (Pyraflufen-ethyl), 75 ¥F 5 24 3k
Z AR T S HASE M AN [E]. 22 B0 F5IER R F 05 6
HE BRI LVRIE 7T ER:, W RS
PSR P R e 2, FL B v I AR sk % 12 )
He(E DP, BRI A BB R R T AT
YRR, A RBRRSL, E T 2 A R B A RUETER R,
77 5 AR R DA B TR S A b, IR Ak
AR e 45 7% (B DR ORI .

O~ 'N” ~O
F F
IOH
o
NI
\r & Y
O o0 < o I o] cl
Saflufenacil Fluazolate Pyraflufen-ethyl

Bl 1 A R R R R S AT AL R R bk B TR AL 2 5
Figure 1  Chemical structures of commercial herbicides-
saflufenacil, fluazolate and pyraflufen-ethyl

AT b iR 4 A T 0 o R 61 1) 22 A R AN HER
INTLRIA AR —HER P S AR EM
AT, FRATCAZSJOAIR 3-05 BE IR e e &5 0 R 2, 456
T TG 2 P IEL A% [ 5] S5 A L R R R L R A ), 493
T WA (1) 28 IR G AL WRRSRA A IR TR
ERZG 0BT, TR AR IR G R — KB
Z R A VE AL A ). AR R N A A A
WEARBRIERAL A, R A SEH A T & A
JOZ F 2 PR AR LY, ] i ik R ) 5 G Al 2% 2R 2 T ) 22 S
A LR IS X 3] T At = B 1 AR e

FeTCL B, BRATTFEIA (17 Ji 0 b b i 4 A A0 )
FIG IR b, DAB-Rc AR R e, M EiRA
WAIRRR, JERE 3-05 BEMAE IR S a5 4. RN 225 3-05 5
IR IE R Al SIS, EREGRERM) 1 A5l NFEE, 7£ 6
REGIN=8 3, Wit T 1-H 3E-3-95 -6 = 40 F 3 mk
WR-4-FRRAEY. 5L S T 3-07 FLIRmE i
HRAE Y IR, EEL 2,4- —&-5-BUREREEN
HUAREE(E 2).

Z ARSI &R T 9 MU S TR ZE &
VIR B R e, T RAAEME NS 'H
NMR. "C NMR il HRMS #1i.
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Id R = CH,CH=CCl,
le R = Cyclo-CsHq4

If R =CH,CHF,

lg R = CH,CF,CF,H

Ih R = CH,C(=0)OMe

li R= CH20(=O)OH-05H11

B2 1-HHE-3- 07 - 6- 5 RE A BR-4- i SRAL S5 DI 25 4 15
it

Figure 2 Structural design of 1-methyl-3-aryl-6-(trifluorome-
thyl)pyridazin-4(1H)-one derivatives

1 BR5R
1.1 3-FEBIREE U SN ERK

375 F-6- = 5, F Ik HRUAO A e ) 2540 & P 1 & B E
A AR WOCERIRIE. WERRAE Y& T 15 BT 4 ) %
2N AN ONG= 2N i S AN e M A TR E B Z 157
SRR TR 2 A AR B, SOk ANE T
ZRNEMRIE K. g — P RGBT, AR
TEWKIE R 5 75 5 2 A1) A A e . b i A =R T 2
Wik R P ) e 5 0 I 05 B AR BB R IR 85 Suzuki BE
HREMCEY. ZoTk R R PUEE, Befs bR Ry
& PE.
111 1-F K -3-3-6-= 4 7 A d vk -4- 07 (4) 69 & A%,

AR JERE 1 F% BEOSCHRROE 1 i A . a1
BT EL AR S AL PR D DAL, R A e B2 B A7 7 [X 38 B3 1)
. G0t ARG, DLEAREN AR, A AR
FEAH, DUSIRIE AR, R 3 h RSB E4 2 i
B 65%.
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&Y 2 1 =59 B B AL SN [ REAAAE 3 2T 6 ALIX
S B A I L A P R AT = R A I N
WG 4 FEZMAK, NP P2, 3- =5 R &
T R R R PR AR AR, B . FRATT S
TEEEVERIAL, 6 A5G AL B 3 SRR a6 T 2 S BV 1)
RN, . TMSI RUGH, 78R S FE R R ik
G 3 5E 2 PR Y, R O h AR
PEAEEZE . AR AP E BV Z R, AL Tz
BRAE R4, BIIAE 75 CTHEY 2 S+
T TMSI 773, (E1GEY) 3 REIEAE B 45 A
ENCIEREENTH. B TR SN, 6 Ayl =5 H
FeAb S R FEVEAS B0 AR =, AT RS
% 20% (Scheme 1).

1.1.2 0 3-24- = &-5-BURRH)-1-F H-6- = 4 F 2k
%-4-BR (Ia~Ti) 89 & %,

HURZEN R ER (1) A B LA 2,4- — &-5-i 38 2R Wy M JR
KL, A 5 B AL S 5 B R 7. R~
T ESHL ST, EMREALRY, i
223k Miyara [ VA5 ZIAH R R ER B 8. ZRHHERES 8 13F
— 5 55 Wk R ) — 50 FH DI 4 22 Suzuki [ M1 EIFE A A
A 9. mIFHEY 9 SARM AL Sv2 RV
BEZ Mitsunobu % M43 FAH N (1) H brfb &4 Ta~Ti

(Scheme 2).
1.2 FREEBRKREEDRBRETMENE
1.2.1 FEARFEWHNE Tk

5 P IR S A 00 S T P X T 24 7R R s T R f g T
SCHR T VA O MR S A B RE S N N-
P 10% it iR -80 Y4 AR 1) A 5% L il 7). ik
TERRER AR, WEE EES RS HE T
SR CRIRIR 25PN SOP) 115 B 6 R
1.22 ZEABRFEFRNZ

ZERT PR FE PRI LB IO R S MR
BEHE S ANEEAIAREAR, TR 450 geaishm 2.
SEIGSE RRALEIZFE T, Ta. Te Al If X ARAR 42 H A
] I AR R I H AR 9 ) PR B 1, N AL, Ib.
Ic. Id. Ig~Ti 7E 4017 & NRMKRZE, EREIREE 1).

L J5 R BT T D 07 SO0 B BRSO TR
ALk NE YIRS bR, S g R I IZFIE T,
PR AW 2F Ja TR B VR S A TS M R R IR 4.
W ola. Te A1 I R ORACH} 2% B A fE i B AR SR I AR 5 )
BREEE, FEAEIHAK. Ib. Ig. Ih Al Li R 2R
INEETEVERT, (ERE L, L, AR (R
2).

F_F
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Scheme 1 Synthesis of compound 4
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R et
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cl cl HO
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Scheme 2 Synthesis of compounds Ia~Ie
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Rz 1 AEY Ta~Ti AT EE A W) U5 (450 g
a.i./hm?)

Table 1 Interior primary test of pre-emergence herbicidal activ-
ity of Ta~Ti at dose of 450 g a.i./hm’

et iy U

T
Ia 100 100 100 100 100
Ib 40 30 30 30 30
Ic 0 0 0 0 0
Id 50 40 60 60 60
Ie 95 98 98 100 100
If 90 95 95 100 100
Ig 60 60 80 60 60
Th 50 60 50 90 90
Ii 60 70 70 90 100

R 2 WEY Ia~1 ZF 5 BR GG VEE A )7 056 (450 ¢

a.i./hm?)

Table 2 Interior primary test of post-emergence herbicidal ac-

tivity of Ia~Ti at dose of 450 g a.i./hm>

B %%
wEY) = = = ”
BRAR  BKE O ME %

Ia 100 100 100 100 100
Ib 100 60 60 70 100
Ie 0 0 30 0 0
Id 80 60 60 60 80
Ie 100 100 100 100 100
If 100 100 100 100 100
Ig 100 80 60 30 100
Th 100 60 30 0 100
Ii 90 80 30 30 100

SRR R RAOR. B, BkE, M2
O B, AL NREL TSRS,
B 3N 5108 225, 112.5 F156.25 g a.i/hm’. M

SERATLVE W, /MBI 112.5 g ai/hm’ & T
FIAG MRFEAR E R I S R Bia BOR, F iR R 4G
B B P S HERE A . FRARIR S A & D ) 2E A B
WM ZER R, 5625 g ai/hm’FE& T, =MLEY
X B RS 25 TS PEAR T AR R (GR 3). RIKFE T,
SANMEA P ZE 5 RS 1 R T AT 2, K R
AR BB MR = T AR T (R 4).
1.23 ZE RS2 ENE

LAY 1a. Te 1 If = NAEY) 224 PRI 0 45 SR R -
WA 1a SHMSEH AT EA —2 2at; ey 1f XHE
VI AT 2 e, (LAY Te XTHSERARIE BA RiF
FERE A, W KR ek, XRE.
TR REAGGE T %GR 5). MalEwz kit Kk
AL G Ta A1 IE XFMERAEYD o2 A, Te X oK 24,
TERFE T ARRIE H R 24EE 6).
1.2.3 @A K 252000 K 5

THEHTVLAA b T A B A PR A m X s A &4
Te #E47 7 HAVINX 258006 F RS, (Ei24)5 21 d #4745
TR, XTRRZGRIE AN REE, N 105 geadi.s
-2
H RN X EGUE RIS 25 SRR, (&) Te X FOKH
WA A BB /NN SO DRI BT 8 i, R R AR
B R R — M. AL A ITE 45 g aishm P HIE T
S B R T HERE T N AR . I7E 60 g aichm ™’
TR B B 7 A0k o o R 2 R R R E %R =
WEEF, Zif5 7 d W EKERMZE, HEHIREE
K, LT RIRTT W2 E R A, ZEYN £
KA —E w4tk

hm

R3 ALEW) Ta, e Ml IE 2 HTBR A E R R A R 4G

Table 3 Interior secondary test of pre-emergence herbicidal activity of Ia, Ie and If

, . ~ B 350/ %
hEY) F|5/(e a.i.shm > = = = =
B e ) T BT R R N 3
225 100 100 100 98 98 98
Ia 112.5 100 98 100 98 98 98
56.25 100 98 90 98 90 70
225 100 100 98 100 100 100
Ie 112.5 98 100 98 100 100 70
56.25 70 90 90 98 98 60
225 100 98 98 98 100 100
If 112.5 100 90 95 95 100 100
56.25 90 30 60 80 — 100
225 100 100 100 100 100 100
Saflufenacil 112.5 100 100 100 100 100 100
56.25 100 90 100 100 100 100
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K4 AW Tas Te M i 25 BR &5V N 207G

Table 4 Interior secondary test of post-emergence herbicidal activity of Ia, Ie and If

N L o a2 By %

e MElgalhm ) ToRE  Wew  ww  4%m 0B TR
225 100 100 100 98 100 100

Ia 112.5 98 100 98 98 100 100
56.25 95 90 98 80 100 70

225 100 100 98 100 100 100

Ie 112.5 90 98 95 98 100 100
56.25 95 90 90 98 100 100

225 100 100 100 100 100 100

If 112.5 80 100 95 100 100 100
56.25 — 80 90 98 100 100

225 100 100 100 100 100 100

Saflufenacil 112.5 90 100 80 100 100 100
56.25 60 95 60 100 100 100

RS mEHEEY Ta. Te fIF = W IEY) % 2 VEAREE(FAD)
Table 5 Interior crop safety test of high active compounds Ia, Ie
and If (pre-emergence)

waw TR/ . éttéjfﬂﬁ%l%/% _

(gaishm ™) /NE k3 OKEE M KE K

225 85 30 98 30 70 70

Ia 1125 80 20 95 30 30 50
56.25 80 10 80 10 30 40

225 50 0 50 0 30 70

Ie 112.5 20 0 20 0 30 30
56.25 10 0 10 0 10 10

225 95 70 9 30 70 90

If 1125 9 50 50 30 70 50
56.25 60 0 50 0 10 50

K6 FITMEILAY 1a. Te FI If = NVEY A PERIE (T J5)
Table 6 Interior crop safety test of high active compounds Ia,
Ie and If (post-emergence)

e i A KA /%

" (gaishm® KR e Bk KT HE
225 98 70 50 85 100

Ia 112.5 95 60 30 70 85
56.25 85 50 20 70 80
225 60 100 20 80 100

Ie 112.5 30 98 20 80 100
56.25 30 85 20 70 10
225 90 80 30 80 80

If 112.5 90 70 30 70 40
56.25 90 60 30 60 0

2 #Hig

TE JF bk S A A B A R A b, R T — 2R
HA 3-75 SEmE R AL 5. KRR T 24
WA, EoA T 1-F 2 -3-5-6- — 5 FF 2L -4- WA IR I
i, =460 FH LRI ER S5 A 8L 2R R B i i Suzuki 18X
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SN R AR T 3-75 AR RS AL &)

AR SCHT 9 AN 3- 05 FEWAVE IR Ak ST T E N bR
BRI FEDD e AP, 45 R 3-05 L mk R R
Bt o AR ZER A G B im . (&) Te 76
BmE AR e A R, e Rk
A —EM Atk SHMEAY Te BHT TR T KH
B /N X 253036 REG, 45 R RIIAED) Te 1E 60 g ai.
hm 2 75T L B 20 = T 105 g adi.shm 2 F 2O
MR, HXIH G EoRZ 4K 7).

3-75 SEWE R AL A DB T ILE /S TR IR
A GERIRESE, o T — 2K B | IR S
SER, RIS EE MR R T R A R

3 IS
31 UE5EHA

Agilent 400-MR DD2 # IR HEAL; Agilent 120
Quadrupole LC-MS % %:; Shimadzu LCMS-2010EV Jfi i
1X; Shimadzu LC-20AD & %G AH (3% {3 ; Diamonsil C18
¥¥; Thermo Fisher Scientific LTQ FT ultra 1= 43 #%# 5 1543
WPSHZ-500 4= H ) B 55 85 (5 50 AW Lk BF 52 7).
HPLC K Ntk at, WH Tedia AH], K HAHTZEN
TREZEAK. H AR T B A b ik 7).
3.2 XWHE
32,1 e 4 bk

BT, 50 g (0.3 mol)fb &4 1 DU ZUHE (200
mL)ERAE 0 CF RN N4 36 g (0.9 mol)Z LAk I PY
SR EIF(100 mL)H, 48844 0.5 h. 86 g (0.6
mol ) e NN S R4 2, IR 3 he ROBISEHE S,
SR BINVKAKH, R OBRZEE, NS K. 5
W THe BAER 43 g ML, MRS LR L5/ A
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BT MRER
KT EIEHEAY Te Biva oKk H 2 BRE
Table 7 Field trial of high active compounds Ie against weeds in corn field
&/ Iy e NEE S Jsy
&Y (gads o 75 \ ZEFR \ 225t 5. . ZEFR \ 75
fi 0, o/ fi 0, (VA 0, o/ fi 0 o/ fi 0,
hm?) 6 BE% T POABEY g, WGEE% L RUNEEN L, W% BE% e
Ie 30 341 372 cC 833 847 DA 86.8 879 aA 87.8 89.4 DA 479 53.0 cC
Ie 45 520 563 bB 889 90.5 abA 90.6 91.1 aA 915 924 abA 62.1 674 BB
Ie 60 740 76.6 aA 944 949 aA 943 949 aA 951 958 aA 794 825 aA

FHREEE 105 66.9 69.5 aAB 91.7 929 abA

92.5 928 aA 963 969 aA 74.1 774 aAB

Mk B 45 R 1932 gt A2, I#65%. mp. 152~155 C
(CCHRE™ 153~155 °C); 'H NMR (400 MHz, CDCl;) &
6.64 (s, 1H), 4.02 (s, 3H); MS (ESI) m/z: 179 (M+H").

75 CF, 50 g TMSI (0.25 mmol)ZZ 18 N4 45 ¢
(0.25 mol)IL &) 2 I ZE AN, [B 4 h. [
WA EEWR, GREEENTH, SE, EBUEIKOHE
Ve, TIRIETE 60 ¢ (a3, a3 A& —D 4k
O EPEMT NN, 'H NMR (400 MHz, DMSO-d;)
5:7.12 (s, 1H), 4.09 (s, 3H); MS (ESI) m/z: 271 (M+H").

BAMYF, 50 g (&4 3 (185 mmol), 79 g Mlifk I
(278 mmol)iAE T 150 mL DMF 1, ZZMB A 71 g Fbit
i3k — & B FEE(371 mmol), THEZE 60 CJM 24 h.
NTER SR, RNIRA I E R, g, A K. T
KGR . AR AT 9 g (B 4, mop.
66~68 C, Wb MR 20%. 'H NMR (400 MHz,
CDCls-dg) d: 7.86 (s, 1H), 4.03 (q, J=1.2 Hz, 3H); "F
NMR (282 MHz, CDCLy) §: —65.56 (s, 3F); MS (ESI)
m/z: 213 (M+H").

322 b9 Ak

4 10.0 g (48.1 mmol)fb &) 5 MA 75 mL ZFR &
BeAfR, B BRI 1.0 g (0.1 equiv.)fEAR (L
A, BB IR, SRR 24 h, ARG RE R ihE
JERR, MEMIHUERLBRIE RS 7.20g KA K 6, m.p.
132~134 ‘CYLZ 84%. '"H NMR (300 MHz, DMSO-d;) o:
9.90 (s, 1H), 7.11 (s, 1H), 6.42 (s, 1H), 5.62—5.48 (br,
2H); MS (ESI) m/z 179 (M~+H").

BART, 15.8 g (112.4 mmol) i = AL 2. Bk
WFFRZE0 C, 28I 10 g (56.2 mmol)fb &4 6 IUE,
BRI (200 mL). & 30 min J&, MPNEIN 8.5 ¢
(73.1 mmol) V. i 2 5 I Fik 1) VU S PR PR ¥4 (50 mL), 4%
4N 45 min. [W AN 400 mL 2Bk, $EEE 1 h, HivE,
JEVEH DB R, TR OEE. K 110 g
(73.1 mmol)ALANIET 150 mL HEIH, UKAKB T, 2
LN B, SRR S h KR EBIAKSY, L8R
CBRZERL, KT, TR, BiE, AEVCRE) @ (&
MR ZBE)=20 : 15153 10.1 g AEEA 7, mp. 102~
104 °C, W 62.2%. '"H NMR (300 MHz, DMSO-d;) J:
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10.79 (s, 1H), 7.60 (s, 1H), 7.45 (s, 1H); MS (ESI) m/z:
286 (M—H").

10.0 g (34.6 mmol)/. 54 7.17.6 g (69.2 mmol) XK
ATWREE S —BlikE. 2.5 g (3.46 mmol) [1,1-XU( - FEHE)
TR AR, 13.6 g (138.4 mmol) Z R T 200
mL NN-ZHEREEZ, ZARP T HHRZE 95 CRM
24 h. RFEAHBEER, RMBEEINKS, R
pH 2 5, LR CEEZEEL, A HUAH A& K35,
KB R B T M, ek A S, R &R E AT [VCA
fit) : (IR ZB8)=9 : 1]1#3 6.50 g TLEHPIRY) 8, Wik
65%. '"H NMR (300 MHz, DMSO-d,) d: 10.43 (s, 1H),
7.43 (s, 1H), 7.26 (s, 1H), 1.29 (s, 12H); MS (ESI) m/z:
287 (M—H").

"] 5.0 g (23.5 mmol)fb &4 4. 8.8 g (30.5 mmol)ft,

AW 8. 1.7 g (2.3 mmol) [1,1-X( ZEFER) K =&
TEAE, 5.75 g (58.7 mmol) ZFRAF NN 100 mL 2K % 50
mL 7K, AR FAHEZE 95 C, RN 24 h. JRNAH
BERG, BRNEIAKT, W pH 2 3, 4%
CBRZE, AU A SRR, ToKBER N T,
RIS, BT RHLSE A B VCaMEY) @ (O 4
fig)=4 : 1119 3.6 g AEEAE 9, YK 45%. "H NMR (300
MHz, DMSO-dy) d: 10.75 (s, 1H), 7.60 (s, 1H), 7.05 (s,
1H), 7.02 (s, 1H), 4.01 (q, J=1.2 Hz, 3H); '’F NMR (283
MHz, CDCl3) : —60.01 (s, 3F); MS (ESI) m/z: 336 (M+
HY).
323 BARMA Y Ta~If & 5%
A 2 B 1.0 equiv. tbEY 9 BT K5,
O 1.5 equiv. BRERHH 2 1.5 equiv. RX, FFiE% 50 C,
SN 4 h, TLC Kl RE5e 4. W20, Hhi, 1EF g
Ve, GIFENA, WS 1S B R, R AT ST
JEAR BT, I 40%~80%.

WEW Te R BARS T, ¥ 150 mg (0.44
mmol) L &# 9. 173 mg (0.66 mmol)=FEME T 10
mL PUSPRIE F, I 46 mg (0.53 mmol) R, =i
S8 30 min J&, JI 134 mg (0.66 mmol) DIAD, #44E)%
N3 h. RMSEEE R R BREIN K, ZFR CFEREHY,
AHAHE W KB TR WS, 192100 E 8
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EATVCA M) - V(LR B8 =5 @ 1144618 136 mg
3-(2,4- E-5-30 R A IR I )-1- F 3 -6- = 4 FF A R -
4(1H)-BH(Te), WK 76%, MK, mp. 96~98 C; HPLC:
99.6%. 'H NMR (300 MHz, CDCl;) d: 7.50 (s, 1H), 6.99
(s, 2H), 4.88~4.75 (m, 1H), 4.11 (s, 3H), 1.90~1.53 (m,
6H), 1.50~1.18 (m, 2H); '°F NMR (283 MHz, CDCl;) ¢:
—62.63 (s, 3F); °C NMR (101 MHz, CDCl5) : 168.48,
156.21, 152.50, 140.89 (q, J=35.2 Hz), 131.02, 130.49,
125.69, 123.85 (d, J=90.2 Hz), 119.29 (q, J=275.6 Hz),
116.72 (q, J=4.4 Hz), 116.56, 81.34, 45.44 (q, J=3.4 Hz),
32.67, 23.81; HRMS calcd for Cy,H;¢CL,F;N,O, [M+H]"
407.0535, found 407.0528.

3-(2,4-5-5- 7 AR BE)- 1 - H BE-6- = 3 FF B ik
B2-4(1H)-B(Ta): 4K, m.p. 98~100 ‘C; HPLC: 99.2%.
'H NMR (300 MHz, CDCly) 6: 7.49 (s, 1H), 6.99 (s, 1H),
6.98 (s, 1H), 4.60~4.46 (m, 1H), 4.08 (s, 3H), 1.38 (d, J=
6.0 Hz, 6H); ’F NMR (283 MHz, CDCl;) 6: —62.62 (s,
3F); ®C NMR (101 MHz, CDCly) J: 168.49, 156.12,
152.40, 140.91 (q, J=35.1 Hz), 131.17, 130.59, 126.22,
124.75, 119.28 (q, J=275.7 Hz), 117.47, 116.74 (q, J=4.4
Hz), 72.69, 45.44, 21.92. HRMS calcd for C,sH4Cl,Fs-
N,O,[M+H]" 381.0379, found 381.0377.

2-(2,4- A -5-(1-H R -4- S AR -6- = 3 2 -3-(1,4-
SRk IR)) KAL) .88 LB (Ib): A, mp. 127~129 C;
HPLC: 97.0%. 'H NMR (300 MHz, CDCl;) d: 7.52 (s,
1H), 6.97 (s, 1H), 6.94 (s, 1H), 4.69 (s, 2H), 4.26 (q, J=
7.1 Hz, 2H), 4.07 (s, 3H), 1.28 (t, J=7.1 Hz, 3H); "F
NMR (283 MHz, CDCly) 6: —62.63 (s, 3F); *C NMR
(101 MHz, CDCly) d: 168.31, 167.89, 155.70, 152.31,
140.93 (q, J=35.1 Hz), 131.35, 130.86, 126.41, 125.58,
119.24 (q, J=275.8 Hz), 116.83 (q, J=4.4 Hz), 116.33,
66.67, 61.60, 45.45, 14.08; HRMS calcd for CigH,4Cl,-
F3sN,0, [M+H]" 425.0277, found 425.0271.

3-(2,4- 5 -5- T S R BL)- 1 - B L -6- — 55 FR R Ik
I2-4(1H)-Bi(Ic): [E1&, m.p. 94~96 C; HPLC: 98.6%.
'H NMR (300 MHz, CDCly) 6: 7.52 (s, 1H), 7.14 (s, 1H),
6.99 (s, 1H), 4.78 (d, J=2.3 Hz, 2H), 4.09 (s, 3H), 2.57 (t,
J=2.3 Hz, 1H); "F NMR (283 MHz, CDCl;) §: —62.61
(s, 3F); >C NMR (101 MHz, CDCl3) ¢: 168.39, 155.91,
151.81, 140.96 (q, J=35.2 Hz), 131.27, 130.76, 126.12,
125.46, 119.27 (q, J=275.7 Hz), 116.85 (q, J=4.4 Hz),
116.23, 77.27, 76.80, 57.18, 45.49 (q, J=3.4 Hz); HRMS
caled for C,sH;,CLF;N,0, [M+H]" 377.0066, found
377.0060.

3-[2,4- Z5-5-(3,3- R U T ) R FE - 1- H 2 -6-
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=W R LA R -A(LED- B (Id): [ 44, m.p. 118~120 C;
HPLC: 98.0%. '"H NMR (300 MHz, CDCl3) d: 7.49 (s, 1H),
6.96 (s, 1H), 6.94 (s, 1H), 6.18 (t, J=6.2 Hz, 1H), 4.70 (d,
J=6.2 Hz, 2H), 4.07 (s, 3H); "’F NMR (283 MHz, CDCl;)
d: —62.61 (s, 3F); "C NMR (101 MHz, CDCl;) o
168.36, 155.89, 152.23, 140.97 (q, J=35.2 Hz), 131.33,
130.94, 125.90, 125.28, 124.94, 124.47, 119.26 (q, J=
275.6 Hz), 116.86 (q, J=4.4 Hz), 115.61, 66.29, 45.50 (q,
J=3.4 Hz); HRMS calcd for C;sH;,CIl4F;N,0, [M—I—H]+
446.9443, found 446.9436.

3-[2,4- E-5-(2,2- TR LR IE) K- - 6=
S FE MK IR -4(1H)-FA(If): [E14, m.p. 142~143 C;
HPLC: 98.8%. 'H NMR (400 MHz, CDCly) §: 7.53 (s,
1H), 7.01 (s, 1H), 6.97 (s, 1H), 6.14 (tt, J=54.9, 4.0 Hz,
1H), 4.24 (td, J=12.7, 4.1 Hz, 2H), 4.09 (s, 3H); '’F NMR
(283 MHz, CDCly) 0: —62.63 (s, 3F), —121.78 (dt, J=
54.9, 12.6 Hz, 2F); >C NMR (101 MHz, CDCl3) J: 168.33,
155.65, 152.10, 141.02 (q, J=35.2 Hz), 131.44, 131.06,
126.76, 125.64, 120.61 (t, J=275.7 Hz), 116.90 (q, J=4.3
Hz), 116.32, 113.16 (t, J=241.6 Hz), 68.76 (t, J=30.3
Hz), 45.52 (q, J=3.3 Hz); HRMS calcd for C4H;(,CL,F;s-
N,O, [M+H]" 403.0034, found 403.0030.

3-[2,4-5-5-(2,2,3,3- VU SR ) K JE ] - 1- FE R -6- =
S FE Mk R -4(1H)-BA(Ig): 4K, mp. 151~153 C;
HPLC: 95.0%. 'H NMR (300 MHz, CDCly) §: 7.54 (s,
1H), 7.02 (s, 1H), 6.98 (s, 1H), 6.14 (tt, J=53.0, 5.1 Hz,
1H), 4.39 (t, J=11.4 Hz, 2H), 4.09 (s, 3H); "’F NMR (283
MHz, CDCl3y) 6: —62.65 (s, 3F), —120.83~—122.60
(m, 2F), —136.23 (d, J=53.0 Hz, 2F); *C NMR (101
MHz, CDCl;) 6: 168.29, 155.49, 151.61, 141.06 (q, J=
35.2 Hz), 131.51, 131.21, 127.38, 125.68, 119.22 (q, J=
275.8 Hz), 116.95 (q, J=4.3 Hz), 115.11, 114.16 (tt, J=
285.9, 27.0 Hz), 108.83 (tt, J=250.1, 33.7 Hz), 66.79 (t,
J=30.7 Hz), 45.53 (q, J=3.3 Hz); HRMS calcd for
C1sH,oCLF,N,0, [M+H]" 453.0002, found 452.9993.

2-(2,4- " 5-5-(1-F -4 AR -6- — U 56 -3-(1,4-—
SUBEIBR)) AL ) AR BR(Th): [, mp. 144~146 C;
HPLC: 88.2%. 'H NMR (300 MHz, CDCl3) d: 7.52 (s,
1H), 6.97 (s, 1H), 6.94 (s, 1H), 4.71 (s, 2H), 4.08 (s, 3H),
3.79 (s, 3H); "F NMR (283 MHz, CDCl3) 0: —62.63 (s,
3F); “C NMR (101 MHz, CDCl;) &: 168.38, 168.33,
155.63, 152.23, 140.95 (q, J=35.1 Hz), 131.40, 130.86,
126.48, 125.57, 119.24 (q, J=275.7 Hz), 116.87 (q, J=4.3
Hz), 116.27, 66.53, 52.43, 45.48; HRMS calcd for C;sH,-
CLF;N,O4[M+H]" 411.0121, found 411.0115.
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2-(2,4- 5 -5-(1-H R -4- S AR -6- = F 2 -3-(1,4-
SN R ) A ) AR IR R (T): [ 44 mp. 97~99 C;
HPLC: 92.4%. 'H NMR (400 MHz, CDCl;) 6: 7.52 (s,
1H), 6.96 (s, 1H), 6.95 (s, 1H), 4.70 (s, 2H), 4.19 (t, J=6.7
Hz, 2H), 4.07 (d, J=0.9 Hz, 3H), 1.71~1.51 (m, 2H),
1.43~1.18 (m, 4H), 0.88 (t, J=6.9 Hz, 3H); ”F NMR
(283 MHz, CDCly) d: —62.65 (s, 3F); °C NMR (101
MHz, CDCl;) d: 168.30, 167.97, 155.70, 152.30, 140.92
(q, J=35.2 Hz), 131.35, 130.84, 126.37, 125.56, 119.25
(q, J=275.7 Hz), 116.83 (q, J=4.4 Hz), 116.22, 66.61,
65.68, 45.46 (q, J=3.4 Hz), 28.10, 27.85, 22.18, 13.87;
HRMS caled for CjoH,CLF;N,O4 [M+H]" 467.0747,
found 467.0738.

%% B #1 8} (Supporting Information) fif & ik &9 1)
"HNMR F1 °C NMR i8], XS kb ] LA G 5 A A1
3fi(http://sioc-journal.cn/)_ b %K.
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