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(57) Abstract: Biphenyl compounds and their preparation method are provided. These compounds have antitumor activity in vivo
and in vitro, which may be used in the treatment of cancer.
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A, R1 . R2 AR, RRARR AR, RAREAHEA. L.
B WE P A RIUA,

— A BRI S RS B T R, BT S

1) FELBAGDBLAERN T, 5pRRFE 1-ARAEE
BE;

2) ¥ 2B KA EBGE L F AR L, 73] 4-F 8A-3-F
AR R T B

3) £PH A 5~6 &M T, ALABRMFILEMNEN ZTAIAK
B, W 4-FEA--FRA-ERTEAMAS 4-FHA-3-FHRA
—2-IR R B

) A 4= AIE3-F R R T BUB LB R R 2 A, 4= &
H-3-F R R TBER, REBE FRALIFE 4-F RA-3-F
AR BT R

5) 4-F AA-3-F A 2R KT B F i@ 1L Ullmann BE AT 5)
F AR GRS B 5,9 —ZFEIL-6,6 - FRAHK
FK-2,2 - RFELF

6) 5,5 —ZWEI-6,60 - FRAFEK-2Y - RKFRTMK
BT EACBLE F AR AL, 1R B AAB 72 AR 0 BE R B,
ol 5,5 —ZFERHKE-6,60 ——HAKERK-L, Y - RFBRTF I

7) 5,5 ——WEAHKE6,6 -—HAFER-2 2 - KFEBT
1 ANEr IR 5 o4 B E B OB Lo LB R, 55)%
#ILBAC B B RAL S

8) ¥ AR RIS S — AN HAEEH N EFRK B
Kty odp B BIL R L, 153 B AMLe4.
FIid 84 2 CBAIRAR R IR 0910640 ) R LB R F BRI . AL Lz 2k
TR 2% AL CBE R IR R 491064
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BT ik 64 B FURF 98 7 M 6 BR AR A4 B R T HURT I8 2 4 64 4 -
ik & L) T aiss A MR . IR . . SLIRIE SRAR R S 40 e bl &

SRAHAAML, REEA L TH &R ARBR:

AE R BRFAL M L — AP 37 04 B TP E M a9 a4h
LRI E AR R TR SUIRE IR it 2 B4 55
R AnIp R AR, EARA ST IR A s A MR B AP g H)E A
= 5L T AT 9% 2540 69 ) &

RE AR IR RS g8 &7 i, B BARR 4%, RAEEH
B, BROLISAEBAERE, PTRRXAMEE HIF6RE.

B B 5

Bl 1 4 B AR 7 M e BRI A4 64 A i 4R B
Hdr, bW 1 A FEER, AW 2 H 1-ERFEELE, /Lo 3
H4-F RA-3-FRA-E RN TES, (oW 4 o 4-F RAE-3-FaL
—2-RRWER, A 5 A 4-F AA-3-FRA--R R T BT I, AL
S 6Hh 5,5 ——FEA-6,6 —ZFARARER-2, Y ——FELT I,
et T H 5,5 —ZFRE-6,60 ——HAPER-2, ¥ ——FHF Az,
bty 8 H B BERAL S, ALad 9 A BAT SR8 & Mty
BERACAA)

B o AR IE 69 B A BAR S
a & Fe, NaOAc, AcOH, Br2;b 4 BnCl, K2C03; ¢ 4 NaH2P04, NaC102,
30% H202; d % SOC12, DMF(cat), CH2C12, CH2C12, 30% CH3NH2;
e 4 Cu, DMF; f %4 H2, Pd/C; g 4 K2C03, CH3COCH3; h 34 K2C03,
CH3COCH3,
BAREHT X

AL IR RAE—AF B TRV & M e B A, BRI S
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RO Fath AR R I B TR G E M, Rl R TV M sl &, T

& 4k AW B Fo 52 5T A K ARG B, AR R XA K W 4 AR
AR,

ALK ARRAR G EAT SURT G B S, HALF M A
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) L5 88T
S NJ\/O N~ 7
YTy
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HF, Rl F=R2TAMEIRARE, Rl . R2 AR LeagfBX,
BIRARKZIAK, BREAL. £ 2. g7 Fe9—FRIUAT.
BLEAE 1 P69 IS & Fn BAR 6960 ) 4645 R 1F 4w i8R B
TP IE & M Y BRRAL S 9 &7 ik
FZP) 1 MR T R RBA -F-4-RA g T e9iLedh, A
AT SR A&
2-RN- 3-F-4-AR) TR
HREEA (1) BB ) &6 22 RAHFE (2)

F20.0 g (0.132 mol) FAFE (1), 21.59 g (0.263 mol)
LB ANF= 0.68 g (0.012 mol) #94KHE T 500 mL =30+, AN
120 ml R ZBR, ZEiREPLHF 30 min;

WA ARSGE, R EIE A 23~ 25CH 44T, Bl tieds 7. 0 mL
(0.14 mol) &85 30 mlL sk LEURATE REER, BREER
23~25Co9 444 3 h;

RIEHN 250 mL koK, HEH 1h; 9%, BREAT, LB ELH4
RREE 2-BRAFFTE (2) BARS5 24.59 g, 5 81%;
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AT A mp 206-207°C; JRigAh: BI-MS(m/z): 230.9
(IM+H]"), #ZmE3E4REGEA: 'H NMR (300MHz, CDC1); d ppm 4. 01
(s, 3H), 6.07 (s, 1H), 6.93 (d, /=8.5 Hz, 1H), 7.58 (d, J=8.5
Hz, 1H), 10.26 (s, 1H).

2) 2-ERAFEES (2) FRRP R H &4 4-F 2JL-3-
FEAAE-2-BKTES (3)

H6.90 g (0.030 mol) 2-&KRFAHFBE (2) BFF 120l £
KTEEFR, REHA12.44 g (0.090 mol) K /KBRERATH= 5. 20 ml
(0.045 mol) &AF, F I8Ch#h&E@RAL 4 h ;

B ETRGITNE, BERREEIKLE, KEmA 140ml TR
LB EI: A AARKF K. 2mol/LNaOH & . 2mol/L 388, 464
FAAN R IR, RIEH A B R KRB T IR G R R R
F, BEEE 4-FARA--FERA-2-EXTFE (3) 9. 12g,
2 95Y:

AR A mp 79-81 C; Rk A: BI-MS(m/z): 320.9
([M+H]"); AZAEEIREGE . 'HNMR (300MHz, CDC1) O ppm 3.96 (s,
3H), 5.03 (s, 2H), 6.98 (d, J=9.2 Hz, 1H), 7.35-7.54 (m, SH),
7.76 (d, J=8.4 Hz, 1H), 10.27 (s, 1H)

3) 4-FEHA--FRA-LERTE (3) R4 8L edh 4-F
FH-3-F R AR TE (4)

¥ 9.60 g (0.030 mol) 4-FALA-I-FARL-2-ERXFAE (3) &
F 100 mL WAk (THF), KREAmAN 40 mL R48KF22.16 g
(0.018mol, JAMJE PH A 5~6) NaH,P0,, TR,

TR BTN 8.96 g NaCl0, (0.099 mol) F= 6.8 mL 30% H,0,
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(0.066 mol ) i&-F 25 ml AABKEL ARG ER, BAEB TR I

BJEEN THE, RS 160ml ZBR LB FER, A 2 mol/L NaOH
TR S E A A B R AR, R IR BRBRLE PH 4 3~
4, Hrd EEMR; IR, BF, FEE 4-F RA--FRA--RK
WER (4) B~ 5 9.37 g, 7 F 93%;

i A mp 159-161 C; JfriE#: EBI-MS(m/z): 336.9
([M+H]"), AzAkiEdR&EE: 'HNMR (300MHz, CDC1;) & ppm 3. 94 (s,
3H), 5.03 (s, 2H), 6.93 (d, J=9.2 Hz, 1H), 7.37-7.56 (m, SH),
7.87 (d, J=9.1 Hz, 1H) ,

4) 4-F R -3-F R KT ER (4) BEAY R HFHE
M 4-F BIL-3-F A -2-B AT BT I (5)

¥ 5.04 g (0.015 mol) 4-FAAL-I-FAL-2-ERFE (4)
ZF S0 mL —R& T, Rk BRF A 4,37 mL (0. 060 mol) AT
AL EE N, M- F A F B (DMF), =& FHRHRA 3h; BRI
RASE, BERRER, Fasihddh 4-F a2 -3-FaHL-2-2 XK
LA RA IR T 25 nl KA FI;

FEARBERT, EF6 Lk rgiziEms] 10. 31 nL (0. 090
mmol) 30%& F e /K, BT m/EEmR N 4 h, R REE,
BJRARREF, B 150 nl LR TEEFIR: RERAFA K, 1otmig
SANIE R fofe RACAN KB IRRFR AR, B R AR R T KB 4
TR 5 IR R E B, RGMB AR BN B (RBLA AR A
A4 WEE=30: 1) 3 ek 4-FRAE-3-FRA-2-BRT B
W (5) 4.46 g, =& 85Y%;

HELM T A mp 142-144°C; A BI-MS(m/z): 350.9
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([M+H]"), AZAEEIREGE: 'HNMR (300MHz, CDC1) d ppm 3. 00 (d,
J=4.3 Hz, 3H), 3.89 (s, 3H), 5.01 (s, 2H), 6.13 (br, 1H), 6.91
(d, J=7.2 Hz, 1H), 7.37-7.56 (m, 5H), 7.55 (d, J=7.0 Hz, 1H) .

5)4-FRHA-3-FAAI-ERXFETF I (5) i@4d Ullmann R H
FF AR AP G 5,0 —ZFEAIE6, 6 ——F AR,
~ZWEBF R (6)

¥ 3.49 g (0.010mol ) 4-F BH-3-F AL 2-BXFEEF I (5)
EF 25 Ll BAKN, N-— WA FEAE, FF 100 ol =T, Ima
6.40 g (0.10 mol) #ALZE (HBIEL) 694%, ERAKY THE
150 ~ 160°C & iA 4 AT,

FEAIEFIRE, IR, BIRBEEKN, N-—F L FELEE, e
120 mL 47 F I FARKNA 2mol/L 388, 404 FALAN KR AR
AR, FERA AR KRB AN T R G BUR A RIEF], REHE AR
AR BT B (RBLA R AR A B kB LR CES=1: 1) Fa & s, s
—CWEA-6, 6 —F AR, -—FEBET K (6) 1.95g, &
2 72%:

E AT A mp 176-180°C; JRith: BI-MS(m/z): 540.1
(M1, #zmkiE3REaE4: 'H NMR (300MHz, CDC1;) O ppm 2.65 (d,
J=4.6 Hz, 6H), 3.87 (s, 6H), 4.73 (d, J=10.9 Hz, 1H), 4.82 (d,
J=10.8 Hz, 1H), 6.94-7.19 (m, 12H), 7.33 (d, J=8.4 Hz, 2H)

6) b4y 5,5 ——WERIKE-6,6 - —HLIEK-2 Y ——FRW
B (1) #9414

3. 11g(5. 76 o) fa4h 5,5 ——FAHE-6,6 - FRLIE
F-2,2 ——WEWHE (6) BT 100 ol AAFES, KEMmA 0. 31
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g 10%eg4e/mARMLA] (L Piedg b hy 10%), RAEHKATE
BRSSP ETACSY (6);

Jeitde/ BAEALA], ARAA K CEE, AT, LB CHES. DMF
kAR B, BRERFEFFRAE 5,5 ——FRE-6,60 ——HFE
BRR-2, ¥V - WEBRT R (7) 2.01 g, =& 97%

E AR A mp 166-168°C; Sk % : BI-MS(m/z): 360.1
(M1, AZAEEIREGES: 'H NMR (300MHz, CDC1y) & ppm 2.74 (d,
J=4.2 Hz, 6H), 3.92 (s, 6H), 6.89 (d, J=8.4 Hz, 2H), 7.16 (d,
J=8.5 Hz, 2H),

7)5,5 ——WEL-66 ——HFEBER-D, ¥V -—FEFE ()
ZILBAH SIS 6-(2- G- -4-A-FKIK) -2-HK ALK -6 -#&
HE-55 -—WERKE-2, Y ——FRF

3% 3.60 g(10 mmol)4bdy 5,5 ——WRHE-6,6 - —HHEFEXK
=2,V —— BT A T(7)200mL TAKAEAF, Aun 4.15 g (30 mmol)
FKBRBEAY, Eim Bt FE 30 5475, Je A 2. 44 g (11mmol) 45 2-F-N- (3-
F-4-2K) ThAE, S6°Chi= ALE AL 8 JNAT;

B RAE, BEARER, BAeHET 250 ol ZRTE T,
WRAK ) 2mol /L 3RER. Aofe RALAIKIER AR HAR, R H HAA
TRBRBRAN T IR BUE AR IR, RGDZBAEAR BB (RBA
BAAARILA G LRRTES=1: 1) FEé 6-(-G-F-4-A-%K
M) -2~ LR -6 B A5, WA, - WELF I 4. 41
g, J5& 83%;

8) 6= (2- B-A-4-A-FKM) -2-HLENL) -6 -#K-5,5 -=F
FI-2,0 BT (8) AR ELEY 6,60 ——(2-(3-
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A 4-F-FI) 1B LA -5, WA A, Y ——FEREF A (9)

F5.31 g(10 mmol) e dh) 6- (2- B3-R-4-F-FMK) -2-H L&A
H)-6 -HH£-5 5 ——WRAL-2, Y -—FEFE (8) 200 mL LK
AEAF, A 4.15 g (30 mmol) L/KEKBRAY, FRIEH 30 o4PE,
A 2. 44 g (11mmol) & 2-E-N- 3-F-4-AK) THBAE, 56 Chnie
AR L 8 NAT;

RRL AN, BAEKRER, H4eWET 250 nl LB TE T,
WRAK ) 2mol/L 3HER. Aofe RALAIKIER AR HAL, R H A
FIKFRBRAN T IR B/ R F A, REMBEBAE BN 9B (BBLA]

PR h B b Bk LB LEE=1: 1) FH & 6,6 -—(2-03-FA-4-
PR - LRI -5, WAL, - WELT K 6. 21g,
55 85

EEWMFA: mp 129-131°C; JSFiEA: BI-MS(m/z): 733.2
(M1, AZAEEIREGE%: 1HNMR (300MHz, CDC13) & ppm2.74 (s,
3H), 2.75 (s, 3H), 3.86 (s, 6H), 4.08 (s, 1H), 4.11(s, 1H), 4.16
(s, 1H), 4.18(s, 1H), 6.87 (d, J=7.8 Hz, 2H), 7.10 (d, J=7.9
Hz, 2H), 7.30 (d, J=8.7 Hz, 2H), 7.74 (d, J=6.3 Hz, 1H), 8.68
(s, 2H) .

B R AL a4) 6,6 - = (2- B-A—4-F—F ) -2-H L&
)5,V FARA-L, Y —FEEF A S TE 1 AT aem(9),
HUEMX4T:
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O\
¢ XA
O 0 o O
JJ\/O - F
N N
2SSO TR
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A2 X TF ROAA. RA 4-FAReed, BT

HI 1) ~6) HEEH 1MAE, LIRSS FHFZEL (1)
BMedn 5,5 —ZFEHA-6,6 —ZHAKKR-2,0 - FBEF I (7)
BT BANR; X EERNRZARERETE T, AN BRHELL
E5RUBMAEEAR LR - L F IR T, BARA:

3% 3.60 g(10 mmol)4bdy 5,5 ——WRHE-6,6 - —HHEFEXK
=2,V —— BT A T(7)200mL TAKAEAF, Aun 4.15 g (30 mmol)
T KB BRAT, BBt 30 475, e 1. 86 g (11mmol) &9 2-&-N- CK
) TBbEE, 56 CheE AR AL 8 BT

B RAE, BEARER, BehET 250 ol ZRTBET,
WRAK D 2mol /L 3RER. Aofe RALAIKIER AR HAR, R H A
TRBRBRAN T IR BUE AR IR, RGDZBAEAR BB (RBA
BRI A LB LR TES=1: 1) 1Fa e 6-Q-CRIR) -2-# LA
H)-6 -HHE-5,9 ——FRA-2, Y -—WERTIE 4. 02 g, & 84Y%;

4. 78g (10 mmol) fba~dh 6- CRAR) —2-K LEIL) -6’ & I3L-5, 5
—ZWERMK-2,2 —ZWEEFR (8) 200 L KA, e 415 ¢
(30 mmol) TL/KAKERBF, EEPLHE 30 0475, Ao 2.44 g(11mmol)
8 2-8-N-(4-2 LX) TBE, S6ChE FRR AL 8 AT

B RAE, BEARER, BAeHET 250 ol ZRTE T,
WRAK ) 2mol /L 3RER. Aofe RALAIKIER AR HAR, R H HAA

10
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TRFRBRAN T IR BIR A FIER], KRG EREBAL BT 4B (RMLA
AR ) BBk LBRTES=1: 1) fFa & 6- (2- (4-FLF k)
=R TEH) 55,5 —ZWEI-60 -RKIE-2-RTAK) -2, = F
WL W R 5. 598, & 8T%;

FTAFBARAL A4 6- (2- (4K ) -2-H TAaK) -5,5 -
ZWRE-6 R ROARAL) -2, —FERTEAAE TE 1T
ateeth (9), BEMXaeT:

o
@J@ A% WQOH

FZHA) 3 MR R A 3-A4-FI R 3R 4-A-5-RAE

Gy, BILVL T T REIE
1) ~6) T4 1ME, LEPMALEYFEFEZEL (1)

BMedn 5,5 —ZFEHA-6,6 —ZHAKKR-2,0 - FBEF I (7)
HHETRME; 25 EMABRLABERETR T, mABRZLL
JEE 1-R-N-(3-R-4-F A K) LB 2-A-N- G-RA-4-F-5-F 4
) TERRER L, BARA:

¥ 3.60 g(10 mmol)fbBdh 5,5 ——WEHEL-6, 6 LK
-2, 2 ——FEBLF B2 T(7)200mL K AER P, Ao 4.15¢g (30 mmol)
KB BRAET, TP 30 9475, e 2. 42g (11mmol) & 2-R.-N-(3-
A—4-£AK) TBE, S6°CHhnE AR A 8 N AT;

B RAE, BERRER, &AEHET 250 oL LR TE T,
WRAF 2mol/L FHBR. fofe RALAKIBIRSAK WA, KRG H A R
TIRFABRAN T MR R F BT, RGN ARFEAL BT 4B (BRBLF

11
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AR A BB LERTES=1: 1) 178 & 6- (- (G- -4-FHE-XK
M) -2~ LR -6 -H -5, WA, - WERLT I 4. 41
g, && 81%

5. 44g (10 mmol) tbodh 6- (2- (3-A—4-F K I) -2-K THA
H)-6 -HA-5 5 —ZFAL-2, Y -—FEEFHE (8) 200 nL £k
RAEAF, A 4.15 ¢ (30 mmol) /KAEERAF, TIRBLHE 30 54755,
A 2. 61 g(11mmol) 84 2-F-N- 3-F—4-A-5-FIHLK) TEAE, 56C
Ao E FR L 8 NBT;

B RAE, BEARER, BEHET 250 ol TR TE T,
WRAK ) 2mol/L 3HER. Aofe RALAIKIER AR HAL, R H A
TRBRBRAN T IR BUE AR IR, RGDZBAEAR BB (RBA
AR A BB LERTES=1: 1) 178 & 6- (- (G- -4-FHE-XK
FR)-2-3CEI) -5,5 —ZWHRKA-6 -(Q-G-FA-4-A-5-FK
F)-2,2 ——WELF A 6.27g, FFH 84Y%;

FT A B RAL ) 6- (2- 3-R-4-F A -FKI) -2-BTAKL) 5,5
—Z W R0 - (- C-RA4-RS-RAER) -2, Y -~ WETF AL T

B 1 PTmegteedh (9), REHXeT:

O\
LU i
0 L
Cl N © N~ F
H H Cl
\O ]

TR 9 T Ve B 5
a. FEIRALASA GRS I B AE R -
KK AR A 6 B A AN B AT SRS VR ), SR fm AT AR 3
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RIEEAER, EAIE D@ E @I (AS49), ALEME @k
(Caco-2), ARAk&Emit (A431) L EA mpb gk, TTHFX
IR JE 097697 B R B BRA A, MAMLEHETT 5
B AF S fm MBS A E
FUR I BB R AIMT T i A ) A ) BR KA B 3 A 7 4m i ) 22 K3
#:
P ab Fatdi A KREAIE D i el (AS49), A%MiEa
B (Caco-2), AKRREESEmAC (A431), 0. 25%49 BREREIH 03 ~ 54~
A, RITH OB HABERREA1 x 10"~ 2 x 104 /mLeg L min Lk, F
ATHAT FI6ILIIAR Y, FILHEAPRARA2000L; F37C, 5%C0, 3&
A8 TR AT
RIEVAA0. 25%DMSO (N, N-—WH TR ) 44 K2 H Mt Eg,
VASEHT Fa BRAE 4y FRMEST BR, o AR & Ao N AN TS 8] IR L B 3811 dw Al ER
FATAM(4x10 mol/L; 2x10°mol/L; 1x 10 °mol/L; 5 %10 mol/L),
FARBARSA B, s3I 3R4A8. 0T
RIGEILE NS mg/mlOMTT TAEZI0 UL, B4, 37CIEHA
MH 4T BEGE, SR AR, B ILAeA150 u 1 DMSO, 4R3%10
min, BEEE % JE A DAL B A FL490 nmak & B BOAE (OD1E) , KRB
A e H R, FPRIEI R R R B ICAE; mledp sl R et X
A
AP B = (P T FRZAODIE - A 25 Z00D4A) /P %) B8 2 iLODAE x
100%
¥mleE R B R 5 RAR, BERAA AT B 3 A YIS
N3 B REAR B e RS HI4E A
AE PRV FR 25 2587 SRt AR fe BT R dm e (AS49), A%
9% 2t (Caco—2 ), ARSI o (A431) 8948374 RE (1Cy)
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SR A 9.70uM, 0.51uM, 0.61uM;

15 M BRRAG B A 5t I 98 Sm e b 4 ) 48 Ry -

At (6,60 —= (- (3-F—~4-A-FKk)-2-HLEHL)-5,5 -
VR, Y - FET ) sAJE R e (AS49), A
¢E 9% i ( Caco—2 ), AR 859% sm i (A431 ) &4 2837 R R Z (1C)
SR A 1307 uM, 3.47uM, 15.03uM;

ety (6-(Q2-G-A—4-A-FI) -2-H LEH) -6° —HFH-5,5
—ZWERA-), Y -~ WERT ) s AE N mIaA R il (A549), A
¢E 9% i ( Caco—2 ), AR 859% sm i (A431 ) &4 2837 R R Z (1C)
SR A 73,51 uM, 20.33uM, 217.42 pM;

bty (6- (2- G- —4- AR -2-HKLEIH) 5,5 ~——F A&
~6" —(Q-"BrE-4-T A ) -2, - WELE B ) sF AR fm I R e
B (A549). AWM 4ale (Caco-2) A K IREEE it (A431) &
FHIPEKE (1C) 48 194,39 uM, 33.14 M, 25.06 uM;

B RL ratst BARL, BRORAL S F I EIRE (1C,) 2§
TFIEAT gt A28 5 AT RARLG, 304 AP fn e 7A e ROR L
R AT R,

b. BRI e4 R R AT BAE A

1) B PR 6 B

(1) 0.4% & BB sk

BRI G I 4g, Y B ZAKHE, mZEAKE 100nL, &
PRALJE, 4% 6 BER, 4CRA, AN, B PBSHHEZE 0.4%,

(2) BHRR 69 B

FREL 11 5, AT REE 0. 5% (MC-Na A3 KEE, BFE 15
SAF, BB RIRIEIREGIRIR, WBEEITERE, RA#ES.

2) SPF 4R.h4h B 64 3H & BAR) o5 22
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T ENW R AALET T RIRE T, B B RN AR
WA, BRFT, A 2% ERREBER, REHEHFREHY
BAR SARBRAT 15g/m’ Aedd R BAK 15ml Rfe K, RG22 B INTR
B, @BAZARAEA AR . BREFIEES: #aidh AT B
JTRAT 30min, 4 2 BA 2%# 0% RIEIRIGAE . RILKR, HF—4AA
AR TR TN . BEANAA R FBERSERT AR, =4
P ¥ B AR 6 AR T AT .

F RAPRAEM B REAF, K. BHEREARE A LREG
JEFRARE &, B8 T RINTRA B FRE A, AT 5.

PEAE FRIF A FERRENLT. HE. FLAR, TRt
LEE. RO F, HT, FBRALABTE. FRABREZE, AHEAX
WEEAME ., FAERBRMAREL, FK 3 4 ROFHSH%RK,

3) &

0. 25% MRR & BRI ALIF AT B R R AT K AT i, S Th
FEeEitEmBE, HWHETABAZLERPY, @B EEA 2.5
107 - mL", HAMBATEA 0. 20l T AHATEIRT.

4) pinds s

T A MY 78 L PARARIA B 100mm’ BT, MOALAZR, FE2E 6 R AT /EAR
R EPmMstrRaEy 0.5% (MC-Na £ K (LR ), HRE
R4 0.2mL; PEMTRE A ETAERRE, LBFHFH S0ng - kg';
KRS LA B FE 5 A KA E 15mg - kg-1, FHF 10mg - kg,
NNFE Smg - kg, BLAME LY, BRAT K, HESH 14 K,
I I AR AR RAR A 3 RN —k., AR RN EIIZ K2 a(mm)
BAREHLEZ b (mm), FAAXV (mm') = (axb’) x1/2 i+ A
R, SHIRFEZELRDRAAARE TR, HHE. ELFALR

i
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FrRLBT TR R w L
) 4E RILR G I7 2R

FARLERZ AR B, BEARABNMARE, BrEdrn, B3, &

RFNBATG, HWERE, TN BAH LI, B, ENESHL
FHFEFN., WHEFHBERMIEITHE E,

9 4 4] 3 () = (3T FRZR-F 398 E -2 1020 -F 3998 &) /3 IR -F 95

+ x 100%

BRAAY (6- 0-C-R-4-FA-FI) -2-H T8I -5,5 ——¥F
FHA-6 -(Q-G-2-4-A-FM)-2,2 ——FBEFIR) B (ARA
1721 B dmin ) Y Mt FEsE R, dok 1 B

R FATRARR PB4 R

413 st | SAERR | BRAA | BERA
& Ar F& il W= | RFE
Zill = (mg/kg) —— 100 100 200
o 4 #H(R) 6 5 6 5
LA E(g) | 25.8 23.8 25 24. 2
eI E(g) | 25.74 21. 94 26. 40 24. 62
P B & (h) — 0 52.20 41. 46

KRBT, BRAES W xT T A QAT ) AR P 44 B 5 52
REA R EGIPRIER , B EER]T 41.46% ~ 52.20%, FHIPHE
R E I A AEF ZARH.

BRAAY (6- 0-C-R-4-FA-FI) -2-H T8I -5,5 ——¥F
FHA-6 -(Q-G-2-4-A-FM)-2,2 ——FBEFIR) B (ARA
HT-29 ¢5 M mfie. ) VER shdh skiesE R, 4ok 2 PT:

R LG M RARA PR LE R
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3 TR | BERILA | BRI A
[ e 5t B, ‘ ‘
18 Ar il BFIE | MKFE
Gl % (mg/kg) —— 150 50 200
W F(R) 6 6 6 6
AR IR E
21.33 22. 00 20. 83 20. 67
(g)
L EFIHRE
22.93 20. 69 20. 71 21.21
(g)
¥ ogE E (%) — 25.78 7.33 24. 44

E LRI T, BORAE Yt T ARG LM IR s BN 649 AT 75
FAREAT ORI EIVER, R RAD]T 7. 33% ~ 24, 44%, B KFA
FUBARAL S B E S Ak B ey AR R EAR L,

g LR BRRA G- W3 AR Y I tm e B 6947 AR ), VA RBRRAL
- dh 3T AR M HE G I B AE AL g 3B ROR, TR B, KRR ARG 3R
FALSH) Z —FF GBI B IPIE 69104, 7T R T A8 2545 694 &

Cv K BB IR 6 HAT I 0 B4 e HI B -

BTk 04 B SR 98 & M B R o R L ST EZ 0 3 T4
Y. B RARFA, A TAATE 6 B 6 H %

KA BA I FE R EFRN SR L BTG, 1A
Y. B R LARTFHRAE A a2 —, 6T HIRK
F) RARFER] BL R T HUF I8 64 25 4 64 %) 4.

JI R T HURY I 64 25 40 6 ) AT, 3B A 25 ATURCE R 69 F BT vA
HREAAFE, TUARL RN E Az 457, GIERER. AH . Bk
Fl. oK. BIRE. 4R, ZSAATHREHRA LG S ED.
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moF E K

1. —F B I8 & e R4, B E T, Begsd
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2. —FY B FORY I E M BRRAL S e B STy ik, ARAEAE T,
BAEVA T F IR

1) FEEBAKDBMER T, HREREFE 2-ERFEFFE

5

2) F 2-ERFFF BRI TR R, 58] 4-F A3
AR T B

3) EPH Y 5~6 KMTF, AILARMFTEMLALN ZTAMIK
B, HF 4-FRA-FRA-D-REATEAMA 4-FAA--FAL
—2-IR R B

4)F 4-F UL 3-F AR R T BRI BAL R 2 AR, 4-TF R
A3 FRA--RERTBRA, RERL THRALAFS 4-F 848-3-F
AR KT BT R

5) 4= RIL-3-FAIL-2-R KW B ¥ i@ L Ullmann RS A3
F AR QBB A 5,5 —ZWAA-6, 6 - F AL
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18



WO 2011/120313 PCT/CN2010/079862

6) 5,5 —ZWEIK-6,60 - FRAHEK-2,2 - RKFBRTIE
B AR S F AR I AL, 133 A B AN Br F2 R 4 R R B R 1k
Ll 5,5 —ZWERAL-6,6 ——FHABER-2 Y - KFERT I,

7)5,5 ——WEKE-6,6 -—FATFER-2, Y - RKFBT G 1
N A5 R CBIRARF 4914 B i B R L, 135 34 5 B
A IR A S ;

8 ) -2 AL Bk AL G BRRAL S 8 — /AN AR B R T BRI R AE 6940
S B L BALR L, #53] B ARMLE.

3. e A B R 2 BT 49 B FMP S E A B R A 6 B B
B, LAFAEE T, Prike) A CBIR IR e o4h A R T B R IR
R, A LBz AP G R A LA BRI ed .

4, BANRR 1 PRk e LA LM 8 7% b e BRRALG-  R T 3R
5 4 )

5. deRAEK 4 rikeg R, RAFAEE T, TR A Tig
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