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(57) Abstract:

The present invention relates to catalysts and/or catalyst systems useful for the polymerization or

copolymerization of a-olefin. These catalysts contain O, S, Se, N, or P-containing transition metal compounds comprising the

skeletal unit depicted in following formula:
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wherein M is an element belonging to Group 3-11 of the Periodic Table; A, D and E each represent coordination group

containing O, S, Se, N, or P atom.
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JEE N (40~80C); FIBESWEE S FEWHE. HTFESME, XWETH (0-100/1000C)
ﬁﬁﬁ FEATIVWNA. YERFAHMUET A-1 BB R, FEMHREMERAINE

o

SEHE 41~ 54 WA SN E LS B NAREM TR B EBE S YN RS 4
&,

SEHER S5~ 58 VAL R E I E S B A SYHIIGEREE R,

S S9~SE i 72 VLB LIS ARG R R A SR

e 73 R EAFIRELEELOEREER.

SEHEE) 74 BRI A B E BN ZEREER.

SEHEB 1 MR LA R
78 100ml B RS, I 8.2g (34.4mmol) 3,5-ZHUT H/KEE, 9.6g (34.6mmol)
(AR-FEFRE) ZFERE, S0ml BKZEE, 2T AR ELERIKEEER, INAZER 24h
B, BIERN, BESTF, WRYE, FAESE, MBS, OB/ CBMES S, 7
FERFE AR LL, 11.8g(69.4%).
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SN pphy

L1
TEESHT: 2 GHE{E): C: 80.39 (80.29), H: 7.59 (7.35), N: 2.77 (2.84);

'H NMR (300 MHz CDCl3): 8 8.4 (s, CH=N), 7.4-6.8 (m, Aryl-H), 1.4 (s, t-Bu-H),1.3
(Sy t"'BU"H);

§ C'P) =5.52 (s).
SRR 2 EoE L2 KA
7E 250ml B R RHEA, B 2.34g (10.0mmol) 3,5-Z#UT ZE/KHEE, 2.3g (8.8mmol)

(AF-EEEFE) “FE, 100ml T/KZEE, MAEER 24h J5, FILRMN, FRAERER,
EIEFIF=Y), DA 2B, TREEIFEARE L2, 3.5g (81%).

-0,
Lasy-

TCEAM: =W (PFEME): C: 83.19 (83.15), H: 7.60 (7.61), N: 5.87 (5.88);
'H NMR (300 MHz CDCl3): 8 13.6 (s, O-H), 8.6 (s, CH=N), 7.5-7.0 (m, Aryl-H),
1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H).
SEHEB 3 EoAE L3 BIE R
7E 250ml B9 R RMEH, AN 2.34g (10mmol) 3,5-=HFUT E/AK#HEE, 2.13g (10mmol)
2,6-"FFEFER-D EERER, Soml TKZE, MAEER 200G, FIERN, #RE
=, WEIFEY, UTKZERESR, TRERIEARMELI, 29z (67%).

\N/Q
L3

TEENHF: L GHE/E): C: 80.86 (81.06), H: 8.13 (8.23), N: 3.23 (3.26);
'H NMR (300 MHz CDCl3): 8 14.0 (s, O-H), 8.86 (s, CH=N), 7.46-6.43 (m, Aryl-H),
2.17 (s, CH3), 1.50 (s, t-Bu-H), 1.31 (s, t-Bu-H).
SCHEf) 4 Bk L4 BIE R
0 R AN 2.8g (12.0mmol) 3,5-—# T HE/KHEE, 2.01g (10.0mmol) FF-2-F
EEERBE, 25ml TKZE, SBEKZE, ERMHEE 20 FEIERN, AHETHESS
Eik, ELERERIRAE L4, 1.3g (444%).

TLEMF, 2l GFEE): C: 77.70 (77.65), H: 7.50 (7.48), N: 3.38 (3.35);
10



WO 03/010207 PCT/CN02/00425

"HNMR (300 MHz CDCL;): 6 13.3 (s, O-H), 8.6 (s, CH=N), 7.45-7.11 (m, Aryl-H),
1.47 (s, t+-Bu-H), 1.32 (s, t-Bu-H).

SEHEG) S EOARR LS AR
8] S MR 2.8g (12.0mmol) 3,5-Z#UT &K, 2.75g (10.0mmol) £HALHE

FOBERER, 25ml TKZE, SBIKZE, BRHBEEZEERRNEEFEEILRN,
REEITHERE, ESEREHRIRALS, 3.5g (71%),

shex
&

TCEMT: SEM (GFEAED: C: 65.70(65.98), H: 5.40(5.33), N: 3.01(2.85);

'"H NMR (300 MHz CDCl3): 613.1 (s, O-H), 8.7 (s, CH=N), 7.4-7.1 (m, Aryl—H),
14 (s, t-Bu-H), 1.3 (s, t-Bu-H).

SEHEf) 6 HoAk L6 HYE AR

6] ;N2 HE A NN 3.4g (14.0mmol) 3,5- 4T E/K B, 2.3g (16.0mmol) 8- FEMHEN,
100ml oK Z.5%, D EIKZER, FIIRHEHE 24h FEIER N, HEF0 B EEREAE L6, 2.31g

(64%)
N Ny I
OH
L6

TCEAM: 52 GGFED: C: 8025 (79.96), H: 7.88 (7.83), N: 7.75 (7.77);
'HNMR (300 MHz CDCl3): 14.0 (s, O-H), 8.9 (s, CH=N), 9.0 (d, pyridine-2),
8.2(d, pyridine-4), 7.6(t, pyridine-3), 7.7-7.4(m, Aryl-H), 1.5 (s, t-Bu-H), 1.4(s, t-Bu-H).
SCHE) 7 AR LT AR

[a] R MR I 2.0g (8 Smmol) 3, 5—#T H/K%E, 0.92g (8.5mmol) 2-5H:H
ﬁuttﬂﬁ, 25ml —E ke, EERMBEZENEE 200 FEIERN, 338, BEFRRE, KBE
BRI, HEEIREET, ﬁéﬂ@ﬁﬂsm, 1.21g (44.4%),

~Y
OH

L7

FEESNT: SLMEHE(E): C: 77.70 (77.57), H: 8.85 (8.98), N: 8.59 (8.60); 'H
NMR (300 MHz CDCl3): 613.6 (s, O-H), 8.6 (m, 2H), 7.69-7.14 (m,
Aryl-H), 493 (s, -CH,-), 145 (s, t-Bu-H), 1.32 (s, t-Bu-H).
SR 8 FRARR L8 ARk
ﬁﬂﬁ—'ﬁﬂ’aﬁs L1 fA & BTl 2-2E S-HE R FR MR ERE - RERR NG
P& L8,

11
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N\
N

OH ph,P
L8

FTEAHT: 2 GHED C: 70.77 (70.42), H: 4.50 (4.49), N: 645 (6.57);
'H NMR (300 MHz CDCl3): 88.0 (s, CH=N), 7.7-6.6 (m, Aryl-H).
: Sl 9 AR L9 WA L
FEEASRS T 0.98¢ (2.0mmol) Fi/E L1 # 10ml FEEERHZIBEMA 0.14g
(4.0mmol) THEALEN Sml FRESEIRIR, SKEENIHE 30 hhE, RIMRAWKER. HiE
FriRgifaa L9, 940mg (94.8%).

NH PPh,

OH

L9
TEEAMF Sl GGHED: C: 79.87 (79.97), H: 7.89 (7.73), N: 2.81 (2.82);
IHNMR (300 MHz CDCl): 7.74-6.78 (m, 16H), 4.15 (s, 2H), 1.40 (s, t-Bu-HD,

1.38 (s, 9H,9HD.
RS Lo MM, B a WRRIE A T DR B ae BRI, f1an

L10.
N/Q
H
OH SD
L10

T4, SEM GREMED: C: 77.68(77.28), H: 7.85(7.93), N: 3.03(3.34);
IH NMR (300 MHz CDCls): 8 7.6-7.0 (m, Aryl-H), 5.1 (brs), 4.33 (s, CHp), 133
(s, t-Bu-H), 1.31 (s, t-Bu-H).
SR 10 Tedk L1t E K
BROEH, A 15ml Z8, 2.77g (10.0mmol) (48-EEEIREL) TIREERER 3.29¢
(12.0mmol) & Wby, ERFMASFRHRLBLE, IFEG 3h, BREWEF], R
A EEFIA LI, 2.72g (51%).

| ° \N: 2
OH | PPh,
OH
(h)

L11
SEEAMT: SEPl GHED: C: 81.00 (81.02), H: 7.43 (7.55), N: 2.51 (2.62);

IH NMR (300 MHz CDCly): 7.6-6.9 (m, 17H), 5.36 (s, 1H), 2.10 (s, 3H), 144
(s, t'BH‘H)y 1.38 (s, 9H,9H>o
SEMER) 11 T4k L12 FE R

12
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0-5°C &M, ¥ 650mg (0.31mmol) m-CBPA ] 5ml —& FAABIHMNE 125mg
(0.3mmol) L4 ¥ 10ml Z& FF el Wnss s, REF 0-5°C S T4k &g #: 1th, R
A BEBE A L12, 730mg (57.3%) -

;.S.:
Ny O
OH

L12

TCEAMT: S2l (GHE{E) C: 74.77(74.79), H: 7.20(7.21), N: 3.33 (3.23);

'H NMR (300 MHz CDCl3): 11.6 (s, O-H), 8.2 (s, CH=N), 8.0-7.0 (m, Aryl-H),
1.35 (s, t-Bu-H), 1.28 (s, t-Bu-H).

SEHEf 12 oAk L13 B& Ak
AREREL IR — AR A AR VA TRTE HoO2 (30%) HIMERITT, ATLLE BHRRIREAER —
FERE . R SEE LI USRS, BERSBEEEIEE L13 560mg (64%).

_N gth
OH

L13

TEES: =W GFED. C: 77.87 (77.77), H: 7.14 (7.12), N: 2.71 (2.75).

'HNMR (300 MHz CDCly): 11.7 (s, O-H), 8.2 (s, CH=N), 7.75-7.0 (m, Aryl-H),
1.33 (s, t-Bu-H), 1.28 (s, t-Bu-H),

SCHEf) 13 ECAE L14 BE R

100ml A, A 2.01g (10.0mmol) ZRE-2-SEERELEE, I Sml A 10ml
K, BIZIHEEE. R 0°C T, AMEILZ218% 0.76g (11.0mmol) WHEERHMAY 2.5ml 7K
A BB R, 7R 0°C FHiH: 2h, BRERS . 55— MR, A 2.17g(10.5mmol)
2, 4-ZHRTHEIFEE), 0.4g EEMME Sml/KER, MEFEEINA 2.65g Na,CO; B 10ml
KW, R 0°C T, B LRFTBERRFMEIL A S FEE A, 4487 0°C THH: 3h,
BHERAZEZE, S8, ARESRERIEA L4, 3.1g (75%).

Ve
Ny
OH
L14

TCEAW: =W GHED: C: 74.70 (74.60), H: 7.11 (7.22), N: 6.56 (6.69);
'HNMR (300 MHz CDCl;): 6133 (s, OH), 7.8-7.1 (m, Aryl-H), 14 (s, t-Bu-H),
1.3 (s, t-Bu-H).
SEHEf 14 oAk L1S 5 AL
FERAE 6.2g (12.5mmol) L9 B =& F A A 20ml H0, (30%), EIZUHEHE 4h

13
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B, AW, AN ERER EEA A LIS

NH IPPhZ
/0

HoC
OH

L15
TEEAHT: Sl GHEAE) C: 77.48(77.47) » H: 7.29(7.49) » N: 3.03(2.74);
I'H NMR (300 MHz CDCL): 8 7.7-6.7 (m, Aryl-H), 4.3 (d, CH;N), 1.28 (s, t-Bu-HD.
SEHEf) 15 Tofk L16 HE R

78°C &AEF, ¥ 4.0 mmol NaH 524K 1.018g (2.0mmol) L15 VB4, I 30ml THF,
EFEWIRE S =, AR 2h, AN 0.23ml (4.0mmol) CHaI, ZREEHIH: 2h, FIERY,
MAEBEFK, DGR, YA TR NaSO, T4, BREWH, BENIHEE

EREIEF L6 .
Ph
Qg
0]

N\Me
OMe

L16

TTEAMT. Sel GHEAE): C: 77.75 (77.89), H: 7.88(7.84), N: 2.69 (2.60);
IHNMR (300 MHz CDCl3): 87.7-6.9 (m, Aryl-H), 4.3 (s, CHp), 3.6 (s, OMe),
22 (s, NMe), 1.3 (s, t-Bu-H), 1.2 (s, t-Bu-HD.
ST 16 ek L17 B Ak

0°C F, FE4E 537mg  (1.0mmol) L16 fJ 25ml FEEREHIH A 0.5ml (5.0mmol)
HSICls, EWVEREEET, EIbRE, RHZEZRE, A 40ml 28, FRERFIALN
NaHCO, %9l 15ml, SHIEMEREY, BEWH, HEFSE, /A LT,

Ph
Clge

N\Me

OMe

L17

TEA: 52 (GHED: C: 80.41 (80.27), H: 8.15 (8.08), N: 2.51 (2.67);

I NMR (300 MHz CDCly): 87.5-6.8 (m, Aryl-H), 4.2 (s, CHp), 3.7 (s, OMe),
25 (Sy NMC)’ 1.5 (S; t"Bu'H)’ 1.2 (S: t'BU"H)o

SehEf] 17
WREEA L1 A ERITESE kA L18, L19, 120, L28, 129, L30, L31,
132, L33, L34,

14
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Ci

F F
O N 3@ =N PMe2 Q/
— Pth =N \N
N O OFiPh,P FoF OH PBng
NH OQ OH OH
8 L19 L20

L28 L29

- PMez PPz = 5—) N
OH OH
OH:’hZP O OH
L33

L34
Lm@awa’ﬂ%ﬁ%ﬂﬁiﬂ&: <m%§ﬁﬁ, juﬂJJ (#+#); 'HNMR, 300 MHz CDCl;)
L18: C: 77.84 (77.95), H: 531 (5.40), N: 7.66 (7.90);
8.1 (s, CH=N), 7.4-6.2 (m, Aryl-H), 1.9 (broads, N-H).
L19: C: 83.75 (84.00), H: 5.38 (5.06), N: 2.87 (2.51);
13.5 (s, OH), 8.4 (s, CH=N), 8.9-7.0 (m, Aryl-H).
L20: C: 63.91 (63.89), H: 5.13 (5.16), N: 2.73 (2.76);
13.9 (s, OH), 8.3 (s, CH=N), 8.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s,
t-Bu-H),
L28: 83 (s, CH=N), 7.6-6.9 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (PMe),
L29: 83 (s, CH=N), 7.5-6.9 (m, Aryl-H), 3.0 (s, CHy), 1.4 (s, t-Bu-H), 1.3
(s, t-Bu-H).
L30: 8.4 (s, CH=N), 83-7.1 (m, Aryl-H), 1.4 (s, t+-Bu-H), 1.3 (s, Me)s
L31: 84 (s, CH=N), 7.9-6.6 (m, Aryl-H), 131 (s, t-Bu-H), 1.29 (s, t-Bu-H).
132:9.3 (s, CH=N), 8.0-6.9 (m, Aryl-H).
L33: 132 (s, OH), 8.6 (s, CH=N), 7.6-7.1 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35
(s, t-Bu-H),
L34: C: 78.85 (79.00), H: 7.85 (7.84), N: 8.33 (8.38),
SLHEfF] 18 EdE L21 1A R
-78°C T, 44 110 490mg(1.0mmol) i) 5ml THF ¥ 0% Immol NaH ¥ 5ml THF
W, ZEFEEE, LB 2h, ¥ 1.0mmol MesSiCl [ 5ml THF ¥R 2180 i3 ik 4
BT, Binsete, ER2h, FIERN. -78°C F, % R3] 1mmol NaH H)
SmlTHF ', @A ZER, W 1h, ¥ 142mg (Immol) CH,I Z1&FNE LR E
FHEWT, Finseke, ERSH, FIERN. FREEFE, W EREBEPIINA HI (44%)
KV, BB 12h, FIERN. EETSES 3R L21.

15
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L21
TEESN: T GFED C: 80.25 (80.13), H: 7.88 (7.91), N: 2.75 (2.73).
'HNMR (CDCly): 7.7-6.8 (m, Aryl-H), 4.0 (s, 2H), 2.5 (s, 3H), 1.4 (s, t-Bu-H),

1.3 (s, 9H, 9H).

SEREf) 19 EAR L22 BIA R
-78°C T, J4M4k L10 838mg (2.0mmol) fJ 10ml PUSRRIEYAEIHINZE NaH 88mg
(2.0mmol) i Sml PUSBRIEH, [FZRWIKE EEIREEHPE 1h, & CHLIZER N2 LA
RNARRT, ERER, E1ERMN, SEEETUERE, MATLK NaSO, TGk EWH,
TN EAWEE, BEIRAL22 (72%),

Ho

L22
TLEM: SEW GFED C: 77.25 (77.55), H: 8.18 (8.14), N: 3.35 (3.23);
'"HNMR (CDCl3): 7.5-6.7 (m, Ary-H), 5.3 (brs, NH), 4.34 (s, 2H), 3.7 (s, 3H),

1.4 (s, t-Bu-H), 1.2 (s, t-Bu-H),

el 20 Eofk L27 BIA R

AR L9 6.2g (12.5mmol) 4K F AT P 20ml H,0, (30%), RIZUBEH: 4h
&, M, BHEERREEEE LA L23.

-78°C T, WA 123 509mg (1.0mmol) FJ 15ml THF ¥V I Z] Immol NaH [ Sml
THF &, ZBAEEE, SEEHH 2h, ¥ 0.33ml (2.5mmol) Me;SiCl ) 15ml THF ¥R 2%
B InE LR A BT, Winsske, BE 2h, FIERN. HESEEIEE L24,
350mg(60%)-

-78°C F, 4Ei4k L24 583mg (1.0mmol) K 15ml THF ¥R NZE] 1mmol NaH K]
5ml THF ¥, EZBHAEEE, JEEEHEE 2h, % 144mg (1.0mmol) Me,NCH,CH,CI-HCI f
25ml THF W8 na RGBS F%WF, Wik, B 2h, FiEkN. EERY
BREIR 4 L25.

IR L25 292mg (0.5mmol) [ 10ml THF YW AU HI (44%) 7K¥EW, EIRHEHE
12h, FEIERN. FEEHTSSEREAE L26.

RS 117 A A BT IER B 127,

16
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5 PPh, NSH g MezN\/\i gen ‘ ‘ PPh,

NR ) N Me N\/\N th MezN\/\N
Hzc HZC HZC HzC
\K(E%OH \KCQSIM% X@;SEM% \KCQEH \KC[;H

L23 L24 L25 L26 L27

L27 JBEHHT: SEW GHE) C: 78.35(78.41), H: 8.37(8.36), N: 5.06 (4.94);

'HNMR (300 MHz CDCl): 7.7-6.7 (m, Ary-H), 3.9 (s, 2H), 2.6 (t, 2H), 2.2 (1,
2H), 1.9 (s, 3H), 14 (s, 9H, 9H), 1.3 (s, 9H, 9H).

G 21 TEY A-1 AR

0°C ¥ 740.5mg (1.5mmol) Fof& L1 f 10ml VUSRI R I 60mg (1.5mmol) KH
(9 10ml TUSRRIEH, QR4EF=E TR 1h, EEREF, A 30ml 2K, =8 TR TiCl,
0.20ml (0.18mmol). Y 10ml FF FEHVER R In 2tk 17 %?J%IWP, Whnseke, kT EETH
# 3he EFBREER, M 40ml —FFREEME. B, DERESKREEFEIEEELT
B, DT, /O, BRI AREE 760mg (78.3%).

A-1

TCENHT: 2 GHED C: 60.36 (61.27), H: 6.01 (5.45), N: 2.01 (2.16).

'H NMR (300 MHz CDCl3): 6 8.2 (s, CH=N), 7.8-7.0 (m, Aryl-H), 1.51 (s, t-Bu-H),
1.34 (s, t-Bu-H);

&Y A-1 EFEPEBR[EER TS REFHNL, EREEY I-1:

Q0

R HNéyTicu
t-Bu
t-Bu J-1
&4 J-1 B X 75 (Xray) Z5R0E 1 FEFE 1 iz,
x®1EKMERA
Ti-O 1.798(4) N-C(6) 1.447(7)
Ti-CI(1) 2.2583(19) N-C(7) 1.522(6)

Ti-Cl(4) 2.279(2)  CI(1)-Ti-CI(4) 98.46(8)
Ti-Cl(2) 2.3720(18) CI(1)-Ti-CI(2) 94.45(7)
Ti-CI(3) 2.4119(19) CI(4)-Ti-CI(2) 91.07(7)

TTESHT: T GFED C: 5831 (58.01), H: 5.28 (5.31), N: 2.02 (2.05).

X-ray: JLHFE]
SHEG] 22 AW A-2 AR

17
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78°C T ¥ 476mg (1.0mmol) BR4% L2 f 15ml PSRRI ¥R A 43mg (1. 1mmol) KH
6 15ml TUSRER T, 268T 5B TR 3he EEREH, A 40ml B, 50CTH#L
£ B FHRR N Z TiCL 0.11ml(1.0mmol) i) 40ml F IR+, Whnse e, 4h%ET 50°C T
P 3h, B, FIERBREEFNBIMESES, UZARR/ORESRBIREY A2,

380mg(60%).
/N\\ ‘\\\
A2

FEEAMHT: S GHFED C: 62.05 (62.93) , H: 5.03 (5.60) , N: 7.25 (7.60) ;

'H NMR (300 MHz CDCl3): 8 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H),
1.3 (s, t-Bu-H);

SEhEfl 23 ECEY B-1 AL

0°CF, % 300mg (0.6mmol) EEAA L1 10ml TUABRIEYA R AN A\ 0.6mmol NaH K 10ml
TS, k8T ERTHE 1h, OCTHEAEFHERERZE 261.7mg (0.6mmol)
ZrCl,»2THF 9 15ml PUEBEmg R, insse, 446 0°C 0.5h, EIUR 7h, BEFREHR, I 20ml
—E AR, D, BV, BEEAESR, DR/ CRES SR, 72 B-1,
97.8mg (23.6%).

+Bu B-1

FEEAM, S GHE) C: 5691 (57.43), H: 5.24 (5.11), N: 223 (2.03), Cl:
15.62 (15.41).

'H NMR (300 MHz CDCl3): 8 8.3 (s, CH=N), 7.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H),1.3
(s, t-Bu-H);

SEHEG) 24 TREY B-2 KA R

-78°C T ¥ 476mg (1.0mmol) HEefk L2 ) 50ml VU RRIE B M A 43mg (1.1mmol) KH
i 15ml PUSemsh, 44ET =R THiEE 3he S0C TR ULA B TWERHINE ZrClye2THF
(1.0mmol) f 15ml THF o, Wnseke, SAEEVRABHTR. HEREI, A ZFF b
20ml (EEEAVEAE, B0, FIEBRRGE, MALBDK, WIREIMESRE, UZERFRR/S
W R EIEEY B-2, 215mg (32%) .

18
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B-2
TRESH: 2 GHFED C: 57.91 (58.87), H: 5.04 (5.24), N: 4.23 (4.16), Cl:
15.31 (15.80).
'H NMR (300 MHz CDCl3): 8 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H),
1.3 (s, t-Bu-H),
SCHE) 25

AS5EEY A-1 FLHSER FHEERIHEREY A-3; A4; A-5; A-6; A-7; A-9;
A-11; A-13; A-14; A-18; A-19; A-20; A-21; A-28; A-29; A-30; A-31; A-32; A-33;

A-34.
q )Vq f, @ af )Vq 8, )Vq h
g So o

A-13 A-14 A-18

Cl

A e PCH
o—2iC, =N F Mg (CH3)a Pan
b - °
v

_>TiCly ——TICI3 \T!CI

“ Q@ QCN

P(CH:’)Z - Pth PPh2 T ook
kcgg—ms XC&———TICI:, 0\TIC!3 @ \de
A-30 A-31 A32 A-33 -34
WA AWHIEMT: CTEHT: LW GHED: 'HNMR, 300 MHz CDC13)
A-3 ‘
C: 59.04 (59.76), H: 5.58 (5.88), N: 2.26 (2.40);
58.8 (s, CH=N), 7.7-6.6 (m, Aryl-H), 2.5 (s, CHj3), 1.5,1.4 (s,5, t-Bu-H).
A-4
C: 57.04 (56.81), H: 5.11 (5.30), N: 2.13 (2.45);
8.9 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5,1.3 (s,s, t-Bu-H)o

19
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A-5

C: 50.04 (50.30), H: 4.01 (3.91), N: 2.32 (2.17);

§8.4 (s, CH=N), 7.4-7.0 (m, Aryl-H), 1.5,1.4 (s,s, t-Bu-H).
A-6

C: 56.74 (56.11), H: 5.48 (5.30), N: 5.26 (5.45);

§9.0 (s, CH=N), 9.6 (d, pyridine-1H), 8.5 (d, pyridine-1H), 8.0 (q, Aryl-2H),
7.7 (m, Aryl-3H), 7.5 (d, Aryl-1H), 15,13 (s;s, t-Bu-H)o

A-7
C: 52.61 (52.80), H: 5.68 (5.70), N: 5.77 (5.86);
89.4 (s, CH=N), 8.4-7.1 (m, Aryl-H), 54 (s, CHy), 1.56,1.32 (s,s, t-Bu-H)o.
A-9
C: 61.32 (61.09), H: 5.78 (5.75), N: 7.44 (7.38);
§7.7-7.1 (m, Aryl-H), 4.7 (d, CHy), 1.3 (dd, t-Bu-H).
A-11
C: 62.33 (62.95), H: 5.60 (5.72), N: 2.41 (2.04), Cl: 15.83 (15.48).
A-13 '
C: 59.77 (59.80), H: 5.20 (5.32), N: 243 (2.11);
§8.4 (s, CH=N), 8.0-7.1 (m, Aryl-H), 1.6,1.3 (d,d, t-Bu-H).
A-14
C: 60.98 (59.33), H: 539 (5.29), N: 4.55 (4.32), Cl: 16.76 (16.42);
7.5-7.1 (m, Aryl-H), 1.4,1.3 (s,;s, t-Bu-H).
A-18
C: 54.99 (54.42), H: 3.77 (3.57), N: 532 (5.52);
§8.0 (s, CH=N), 7.4-6.1 (m, Aryl-H).
A-19
§8.2 (s, CH=N), 8.8-6.9 (m, Aryl-H).
A-20
C: 48.79 (49.08), H: 3.72 (3.81), N: 2.39 (2.12);
8§8.9 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H)o
A-21
Ti: 8.39 (8.16);
7.6-6.8 (m, Aryl-H), 3.9 (s,CHy) ,24 (s, CHs), 1.4,1.3 (3,5, t-Bu).
A-28
Ti: 8.99 (9.16);
584 (s, CH=N), 7.5-6.8 (m, Aryl-H), 14,1.3 (t-Buy, Me ).
A-29
Ti: 7.31 (7.11);
8§87 (s, CH=N), 7.6-6.8 (m, Aryl-H), 2.8 (s, CHy)
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A-30

Ti: 8.20 (8.43);

68.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, Me )
A-31

Ti: 7.01 (6.87);

684 (s, CH=N), 7.9-7.1 (m, Aryl-H) ,14 (s, t-Bu-H), 1.3 (t-Bu).
A-32

Ti: 8.07 (8.19);

9.2 (s, CH=N), 7.9-6.9 (m, Aryl-H).
A-33

Ti: 7.78 (7.75);

8.8 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35 (s, t-Bu-H).
A-34

Ti: 8.91 (9.82);

683 (s, CH=N), 7.7-6.9 (m, Aryl-H) ,1.5 (s, t-Bu-H), 1.3(s,t-Bu).

L) 26
H '—5?&6%% B-1 AL SRR 7 VAR ZIH B A4 B-6 (35%); B-9 (52%); B-13 (38%);

I Il2 {‘2

N
Neo
0y, Ot

B-13 B-19

E‘Bﬁﬁv‘*ﬁ%‘%‘&ﬁﬂ?: (m%éﬁ)?: S (GHED; '"HNMR, 300 MHz CDCl3)

B-6 .

§9.1 (s, CH=N), 9.6 (d, pyridine-1H), 8.6 (d, pyridine-1H), 7.9-7.3 (m, Aryl-H).
B-9

C: 58.01 (57.26), H: 5.78 (5.39), N: 1.77 (2.02);

§7.8-6.6 (m, Aryl-H), 1.2 (s, t-Bu-H).
B-13

88.4 (s, CH=N), 8.1-7.0 (m, Aryl-H), 1.5 (d, t-Bu-H), 1.3 (d, t-Bu-H),
B-19

58.1 (s, CH=N), 8.6-6.5 (m, Aryl-H).

LBl 27 AW C-1 AR

0CF, ¥ 300mg ( 0.6mmol ) E2{& L1 ) 10ml VUSRI DI 0.6mmol NaH [
10m] PUSTRRIE AR, 4REET =R THHE 1h, EXSBREER, MAZEE 25ml, 0CTF, ¥k
FETWRINZE 97mg (0.6mmol ) FeCl; M Z FEHWH, TEE TFTHETR, MHAZE 80CTF
SREETIRE 1h, fEWAE, SUEE, ESIREER, B8 C-1, 296mg(79.6% ).
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t-Bu C1
TESHT: SEMEHE) C: 70.80 (71.48), H: 7.46 (7.45), N: 5.49 (5.75).
L) 28 EAY D-1 SRR
0CF, # 300mg ( 0.6mmol ) Ffk L1 # 10ml DUSBRMEY IR I 0.6mmol NaH [
10ml PUSIRIR, 488 T 3R TR 1h BRI A B FHBINE 76mg ( 0.6mmol ) FeCl
f) 10ml PUSRRRGH, F =0 T3P 400, EEREFR, A 20ml =& F i ue, o
JEREISFEARE, WAEFRE D-1, 135mg(38.5% ).

TLERAHT: SEW GHED C: 66.80 (67.08), H: 6.46 (6.04), N: 2.49 (2.40), Cl:
6.55 (6.07)

SCHiB 29 AW D-8 HIE R
-78°C T, Mok L8 159mg (0.37mmol) ) 15ml THF ¥WINA KH 15mg €0.37mmol)
) Sml THE o, ZWTIREZEHE, Pk 1h, -78°C, A ERAEFEBE T MATEK FeCl,,
GREEHHEE T, IIANTKZEBE 40ml, B0, EEBBEEN, HERNU R o E
4, BBMEY D-8, 208mg (68%).
QPh

=N, R~—pnh
O‘ :\\ \‘\
05N \‘\i=eCl

D-8
TCEMH: SEW GHED: C: 57.48 (58.11), H: 3.39 (3.51), N: 5.41 (5.42), Fe:
10.46 (10.81),

SEHf) 30
RS LRFRBER T ESRESY D-16 (83%), D-18 (57%), D-21 (69%), D-22
(80%).

S
"IN K
%o 9

\:\;‘F'6C|2

D16 D-18 D-21 D-22
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AT EAE T

D-16

Fe: 8.44(8.38);

FID-MS(M"): 666,
D-18

Fe: 12.41(12.56);

FID-MS(M"): 444.
D-21

Fe: 9.98 ( 10.66);

FID-MS(M"): 523.
D-22

Fe: 9.41(9.97);

FID-MS(M™"): 560,

S 31 AW E-9 AR

78°C T, [AER44& L9 200mg (0.4mmol) # 7ml THF %A n-BuLi (1.6M TEEHRD
0.5ml (0.8mmol), WiM5EEE, BEWIKEZEE, ik 1h, EFBRAER, A 15ml FIE,
¥ 3R BTSRRI ZE TiCL, B9 20ml BRI, 4REE{RTF 30-40°C HiHE 3h, ZiRMH
W, B, LIERORGE, MR, SRR, FERELS S, BRKEY E9, 169mg (69%).

S:/Ph

N R—ph
\‘TiClz Eo
FID-MS(M"): 611,

TEESW: W GHED: C: 64.21 (64.72), H: 5.88 (5.93), N: 2.17 (2.29), Cl:
11.42 (11.58),

He RIS R P AR BB T s o

SERER 32 AW F-1 SR
100ml Schlenk #E I 800mg(1.62mmol)At{Ak L1 ) 20ml PUERRIGE T 0 CHRMA
NaH 1, BIEENAETER, RETERTHA h. R T TiCL 0.09ml(0.8mmol)
i Sml DUSRRIE R N ZE M A B TR, Winsste, ST ER TR 3h. HERE
V], B0 20ml ARV, B0, Sl EREW, ESIRE. WF, BREAEM,
DLFRARES G, BRBEAME 550mg62.3%)-
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TOESHT: EW GHED C: 7091 (71.81), H: 6.64 (6.39), N: 2.21 (2.54):

"H NMR (300 MHz CDCl;): 8.1 (s, H=N), 7.6-7.0 (m, Aryl-H), 1.2 (s, t-Bu-H),
1.1 (s, t-Bu-H).

H BRI & E A A & e
LHEP 33 AW G-1 AR
0CT, ¥ 300mg ( 0.6mmol ) FifA L1 K 10ml PUEBEmEVAR N 0.6mmol NaH K
10ml YSRGS, HETFTEETHEE 1h, OCTHEAEFRBELZE 0.3mmol

ZrClys2THF K 3ml ISR, JENsEEE, % 0°C 0.5h, [FEI¥ 5.5h, EEBREN, I
20ml R APEERERE. BL, A% BRREEESR, USR5/ CKRESES, B

G-1, 94mg (27.3% ).
QL2

/N\ ‘T©
s \
N
S
W
ZrCly
G-1

TCEAHT: S GHED C: 68.98 (69.09), H: 6.17 (6.15), N: 2.49 (2.44);

FID-MS (M"): 1148

HB USRI A A R AR L 7 i i

SEREf 34 WAY H-1 AR

0°CF, ¥ 591mg ( 1.2mmol ) Fefk L1 #) 10ml PUEPRIMEEEE A 1.2mmol NaH [
10ml USRI, 4R FHEE 1h, 0CF, % 780mg ( 1.1mmol ) (PhsP),NiPhCI ]
10ml VUSRS BB LA B FRES, SR THESR, LR 1h, RAH
RER, S8, ERESRER, A 20ml DR EER, T, BRREEEEM B-1,

325mg (47% ).
=N ‘

E ,PPhy
o !,

\l/

Ni
Ph H-1
TERAPT: LW GFED C: 73.80 (74.54), H: 7.46 (7.45), N: 5.49 (5.75),
HB BRI & E R AR A i B R
S 35
-78°C T, % 200mg FEAY A-9 19 10ml JOERREEEME MeMgBr (JUZ4E)
B Sml BRI, Winsel, FREEMIREEER, SEHAELIR, EERER, hAC
FeiR L, VR, IEIRAERE A9 M=HEAEY.
AR
'H NMR (300 MHz C¢Dg): 89.1 (s, H=N), 7.8-6.8 (m, Aryl-H), 1.3 (s, t-Bu-H),
1.1 (s, t-Bu-H), 0.7 (s, CH3).
e MR A R A AL 7 A
St 36
7 0.1MPa {1 Z55A T BB A-1(2 p mol), B 20ml R K INA L3k 100ml
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REEERF, BZHERE, REET s0CHmd, HE—2MME, BhA
mMAO(AVTi=1500), KB 0.5 /NJE, FE S%EMHZBAIERN. BEWEFE. T
B VRIS, TSOCESTIREEE, B8R 1.80g. MALEMER 1.8%X10°g PE/molTi hr
atm. FIBEEYHFE M= 630,000g/mol, 23 FEHFN 2.13, TmH 136.1C.
ST 37
£ 0.1MPa I 2SR, B A-1(2 1 mol), B3 20ml MK UIIA L HIE K 100ml
B R, BIZUBERE, 5 BT 50°Cya P, 188 — 2 8, i A mMAO(A/Ti=500),
KRR 0.5 /NJE, FE S%ERMZEX RN . BAWETE. S, BEE, F 50T
HETREEE, BELMH 1.22g. BAEMEA 1.2X10°g PE/molTi hr atm. FTEZREY)4
TE M,=700,000g/mol, 7FENMHN 2.06, TnH 1345C, &&HEE 78% .
L) 38
£ 0.1MPa I ZJES AT, BT (A1) Qurmol). B 20ml KN AZ L
100ml KB REEMS, RBIZIBEE, REETF S0CHBF, HE—ENME, BimA
mMAO(AVTI=50), KM 0.5 NETfE, FIE 5% W& IERN . BEWETE. TIE,
VelkfE, TS0CETTFREEE, BRI 0.9422g. HALTEM A 0.94X10°g PE/molTi hr
atm. FIRREYHFE My=720,000g/mol, Ty K 135.8°C, 45 5EE 80% .
Lt 39
E2HAMEESETR, ZHESAT, KRN 600ml FZE, 4.3ml 15%8 MAO, =ET
Wk 15 2340, 10ml 7 23 1 mol A-1 I TRV, ZERIZIBERET, ¥ 2B EHTFFE 6 X 10°Pa,
KRNI JE, TE ESAE, BREVMETE. SIE. BiRE, T50CESTREEE,
BRCK 31.5g. FIREEVWHFE My=1700,000g/mol.
Lt 40
7E 0.1MPa FI ZJESA T, I FFZE 20ml. Et;Al (BtsAl S84050HES/R R 1000)
oA, ZHER 100ml MEREET, B2, REET 40CHES, ER—EHE, %
A A-1 (2umol) fIAN, KM 10hr J5, FIE S%EMRA 2L IE RN . BEWRITIE-
I8, YERE, TSOCESTRRBEE, BRI 0.14g.
SR 41
7E 0.1MPa [ ZJES 5T ¥ B 2K 20ml.mMAO ( AI/Ti=1000 ) 4R YA 234 1 100ml
HEER, RBIZipRE, REET S0CHE+, EE—ERE, BEmAELTF-1 (1.9
pmol) RN 1/MJE, R SHEBRMZEXIERN. BEMARTHE. Tk, wEE, T
SOCEZTREMEE, BRILM 0.104g. BILIEMR 5.5X10%g PE/molTi br atm. FiEE4
P5rFE My=32,000g/mol, 4T EHAH 2.03.
SEHEf) 42
7E 0.1MPa ) ZJFS 4V F » %% B 3 20ml.mMAO ( A/Ti=1000 ) K ¥ Z 3% 1 100ml
W ERFRT, BIZIRE, REET S0CH®E S, HiE—2rA, FinA®#LF) B-1 (2.06
pmol) RN 0.5 /NJE, FE S%BRIWZELRIERN. BEWETME. T, %kEE,
TCEXTREERE, BERIM 0.52g. GRS 5.0X10° g PE/molTi hr atm. FTEH
&5 T8 My=530,000g/mol, 2> FEAFH 2.11.
Lt 43
E 0.1MPa K1 ZJS AT, B B 2K 20ml. mMAO ( AUTi=300) RIIMALZHIE T 100ml
FERERE S, BRI, REET S0CH®ES, EE—EE, BEiAELF B-7 (1.6
pmol) KB 0.5 /NG, FE SUBRINZELRIERN. BREWEATIE. T8, W®EE,
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T 50CHETREEE, BRZ5 047g. (EILIEMHN 59X 10° g PE/molTi hratm. %
A5 FE My=670,000g/mol, 2 FEDAA 247,
Sl 44

£ 0.1MPa [ ZJES AT, ¥ 2 20ml. mMAO ( AUTi=300 ) fKIKIMAZHHKER] 100ml
BRSNS, BIZIBEE, REET S0CHBP, EE—ERNE, FMAELT A7 (5.2
umol) RRY 0.5 MG, FE S%MM 2L RN . BEVERITE. S8, VkE,
FOCEZFREIEE, BRI 0.77g. MBIFEMEN 3.0X10° g PE/molTi hr atm. FFHR
A W5F B M,=640,000g/mol, 5 FEDAN 2.45,

SEitifl 45

7£ 0.1MPa HIZERA T, RIEFZE 20ml. MMAO (MMAO {45 BE/R Eb
% 500) IO, 2k 100ml WESHT, BIZUEE, REET 40CHES, EHE—E
WA, AL A-9 (2 nmol) I, RN 3 EE, AE S%HRBRAZELIERN. e
WIZTTEE. TiE. ¥eRE, FSOCESTREEE, BER LM 0.55g.

SEHE] 46

7E 0.1MPa I ZJESRAE T, WICEBRZE 15ml. MMAO (MMAO SH{#b7 1 EE/REL
% 500) IAAZHHIER 100ml AT, BIFIBEE, RBET 40CHE, ER—ER
W, AR AR E-9 (3umol), RN 3 AH4E, FAR S%IMRN A I RN,
BAMIATER. TUE. WEE, T0CESTREEE, BRLME 0412,
SEHEf 47
7E 0.1MPa HIZBESAT, RUCEFEZE 10ml. MMAO (MMAO 51467 IEE/REE Y
500) FIRAZIEEE 100ml WEAHT, BEIBE, REET 40°CHE, EE—ENE,
TIAAEALF] B-9 BRI (6umol), KM l1hr 5, A& S%HBIZEEIERN. REY
ZYE. . WRE, TS0CEETREEE, /KL 0.064g.

SEEfF) 48

7E 0.1MPa HIZBEA T, KUIGFZE 15ml. MMAO (MMAO SE465 I EE/R Y
3 500) TIAZHIER 100ml AT, BIZIEE, REET 40CHET, ER—EN
[, DIAREALF SR A-6 (8umol), KN 3/MEJE, FE 5% LML IRV,
BRAMARE. Y. PRE, TOCESTREEE, BELM 0.37g.

SEJit) 49

78 0.1MPa I ZJESA T, RIGEZE 15ml. MMAO (MMAO 5467 /R EL
% 500) IIAZHIEL 100ml EESHET, BIZWRE, REET 40CHES, HE—EH
], ARG A-4 FZER (8umol), RN, A& S%HRMLELIERN.
BAYAIRE. . YEE, T0OCESTREEE, BRLM 091g.

e 50
7E 0.1MPa (I Z 5SS T, ZE TR EZE 15ml. MMAO (MMAO 565 BE/R L4
500) RV ZHhEER 100ml FEAER, BIZIBRE, REET S0CHAEd, EE—E
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HFTE], FFIIABAEHR A2 (Qumol) R 3 /MEJE, A4 %I ZEE RN, BY
ZULIE. TR YERE, TS0CESTREEE, B4 045,
| SEHE) 51
£ 0.1MPa ) ZM S AT, ZE THFZE 10ml. MMAO (MMAO 54k 31 BE R He 34
5000 MKIMAZHER 100m! MERAMT, BIZBHE, REET SOCHAT, EE—=
BT, FEIAEALT) A-13 (301 mol) MY 20 2405, FA4 s%ibRM 2L K. B
FYETIE. B8, VRE, TS0CESTREEE, BEAY 0.70e.
Sl 52
£ 0.IMPa FJ ZJFSA T, EiR K F % 10ml. MMAO (MMAO S8 4L 316 B /R %
5000 MRIKINALAHIER 100ml FIZREHF, BIZIBERE, REEBETF S0CHES, HE—E
BFIE], FEAEAH] A2 BumoD) RV 1 /MG, FIR S%Emi Z A IR N, Bat
ZULE. I8, VRS, FSOCESTIREIEE, BEAY 0.34g.
SEEfs 53
£ 0.1MPa F ZJESA T, EiR T K F % 10ml. MMAO (MMAO S8 4h 31 BE /R L %
500) KA LHhER) 100m]l WEREF, BIZEE, REETF SOCHBP, HE—F
T, BEAAGELLT B-2 (Sumol) R 1 /MG, Fdr %R Z &I R, B4
ZULE. TUE. YRS, TSOCESTREEE, BEAY 04g.
S 54
£ 0.1MPa BJZSESAT, KUCKFZE 15ml. MMAO (MMAO S84k &I B /R 1 b
5000 IO, LR 100ml MEREME, BZE, REET 40CHBT, EE—EN
B, DIAEAGH] A-4 FZRVE (10.5umol), MY 73 4405, A4 5% 2B Lk
N REVETE. T8, WRE, T 50CESTREES, BEZE 137, Ko
BTEHN 11%.
SEHER) 55
£ 0.1MPa B ZJESAF 4 F 28 20ml.mMAO ( AI/Ti=1000 ) &% A 2 1 100ml
W EREAT, BIZIBRE, REET 0CHkiT, EE—EmE, EmARLH C-1 (13
pmol) KM 1/MIJE, A& SHRBRMCELIERN. BEWATRE. T, WKE, F
SOCHZETREIEE, BRINM 0.0051g. MALIEEEN 3.9X10%g PE/molTi hr atm, /85
G FE My=21,000g/mol, 4 FENAH 221,
SLHf 56
£ 0.1MPa ] ZIES45 T, ZR TH F 2 20ml. MMAO (MMAO 54031 B8 /R Er %
10000 HKIRINALAHIERT 100ml FIZREHIF, BIZIBEE, BImAEALH) C-8 (161 mol) K&
N1 NEYJE, FE S%ERMRE ZBELIERN . BEYAIE. T, K, F S0CHEs
TREEE, BLEFEY0.7g.
S 57
£ 0.1MPa ) ZIHESAR T, ZEIR % FFE 20ml. MMAO (MMAO S8 4L3 B EE /R H %
1000) MRIKIAAL B 100ml FMREIF, BIZIBRE, BEMAEL3 C-18 (221 mol)
RBL3 /NG, RE S%HRBRMZELIERN. BAWATTE. S, WE5, F 50CKE
FTRBIEE, BEE% 0.003g.
S 58
£ 0.IMPa I ZIFSA T, EiE T8 F K 20ml. MMAO (MMAO S48 4h31 i BE 4R e
1000) IXIIA LB R 100ml MR EIEF, BIZIBRE, BiABLR C-16 (151 mol)
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RN 3 /NS, FAE s%HBKzEL RN, BEMETE. S, ¥EE, T 50CE
TTREEE, HREY 0.005g
S 59
KL A-1 (16w mol, 7.2X 10°M KR ZYER), AlBt (AVT=20) RIKMA LRSS
7 15ml B2, BIZIRE, REET 50CmE+, ER—ERE, MA 1ml K254,
KRR 1/NEE, e S%EBNZBL RN, BEWaiE. S8, %EE, T 50CH
FRBIEE, BROKE0.12g. BTEEEN 0.75X10* g PE/molTi hr. FIBARAWS TE
M,=18,000g/mol.
Lt 60
7E 0.1MPa HIZEE5TF, BEWH A-1 (18umol, 7.2X10°M HIFEEW), AlEtL
(AUTi=20 ) RIIIANZ LR 15ml FRIBHP, BIZWHE, REBET s0CH®S, [ERE
—s2ifEl, N Iml B EREFEBR R, RN 12 /MEE, BE S%HRRNOELIERN.
BEYBUINE. LI, YeE, T S0CESTREEE, BRFENKRFLEE 0.1721g.
AYEREN 0.96X10* g PE/molTi . FiBRA&Y4 T & M,=220,000g/mol, 7 FEIHN
2.1,
S 61
2 FEESET, E855T, KA 400ml F3E., 6ml 15%H MAO, =& THiH:
15 4%k, 10ml 2 29 1 mol AT A-1 BIF R, AERIZIBHT, WREIA, EHR
FE7E 18X 10°Pa, MY 0.5 NEFE, BERESHE, BEWEIE. TR, EEE, T 50
CEXTREEE, BRI S53g.
L) 62
7E 0.1MPa 125545 F, K%E 1-04% 0.5ml, % 5ml. MMAO (MMAO {4k
FHIEE R R 500) INASHER 100ml FIBARA, BIZIBHE, REET 40CHAET,
TER— A, BHELT A-1 (9umol) IO, AMINFEREBAIA 15ml, KN 10 55
B, B4 S%HBm 2B RN, BEWATIE. g, REE, T S0CEZETREE
B, BEAY 149z, HPODHEHEEN 5%.

SEHEf) 63

7E 0.IMPa I S5, Kk 1-C4 10ml, MMAO (MMAO S5 {#MF Y EE/R
Eboh 5000 IO AZmER 100ml KBS, BZWHE, REET 40CHAS, HR—E
WA, S A-1 (Qumol) I, WMFEESMEFN 15ml, KA 10 4485, HE
59t 2R IE RN, BEWARIE. S, BRE, T S0OCESTREEE, /K
&) 2.9g, HFOHERETEN 30%.

SEHEf 64

7E 0.1MPa [ ZIESA T, MU UK R I B 2R 2ml (FRIK R IR E S & 67%),
FIZE 15ml. MMAO (MMAO S 4bF B EE/R L 500), IIA LG R 100ml FIER AT,
BIZURE, REBET 40CHB T, 1HE— M, BEALF A-1 (9umoD) A, K20
SBhE, B4 s%EBIZEEIERN. BAYATIE. B BiRE, T S0CEETR
FIEE, BEAY 089z, HPMEIKAHBEREEN 15%.

SEHE] 65

28



WO 03/010207 PCT/CN02/00425

7E 0.1MPa 1 ZJES 5T » R UK Buk A 6 B IR 25ml(FRIK IR IR B & B 67%),
FI% 15ml. MMAO (MMAO S84k BE/RHL A 5000, INAZHIE [ 100ml FZR &,
EIFIBEE, REETF 40°CHaT, EE—ENE, KEAF A-1 (9 mol) A, R 20
NG, A S%BRK 2L RN . BEYATE. S, BREE, T S0OCEETR
FIEHE, BEEY 0.42g, EPFBEIKAGHEEN 40%.

SEHEf 66

7E 0.1MPa [UESA T, KK TE 2ml, —EERFZE, MMAO (MMAO S5k
X BE AR B3 2000, IIANZHIER 25ml IR MR, BIZIBERE, SREET S0CHH,
SEE— A, BB A-1 (18 umoD) fIA, RN 1/DEE, KiERM. SBERRE
¥ 0.32g.

SEHER 67

£ 0.1MPa (IESAR T, R IGREIK A5 BB 2ml (KA ERE S E 67%),
—E B, MMAO (MMAO S{E{LFIMEE/RELA 5000, MALHIER 25ml KRN
M, BIZMBERE, RBETF SOCHAT, ER—ERE, ML A-1 (158 mol) A,
R 1/NE, KIERN. &F40EEZREEY 0.052g.

SEHEf) 68

£ 0.1Mpa FESAR T, YK FEF FER F I 1ml, —E 2K F%E, MMAO(MMAO
Sy B R B 200 IIANZHUER 20ml BRI, BIZIEE, REET S0CHE
o, (EE—E A, AT A-1 (18umol) A, KRR 12 /MR, LiERN. &E4
R AY 0.18g.

SEHEB] 69

7E 0.1MPa I ZJESAT, RIOGHBEIK A5 B EEE 2ml (BIKABERESE 67%),
FI% 5sml. mMAO  (AUTI=500 EE/REL) IIAZHIER 100ml KR AHRF, RIZE, &
EET 40°CHBT, EE—EE, HEAH A9 (120 mol) A, KM 10 245, H
4 5L H I ZBEIE RN . BAYATE. L. WEE, T S0OCEZTREEE, &
BEW 0.72g, EFBIKFIHREEN 21%.

SEifel 70

7E 0.1MPa I ZJBS AT, RUCH 1-04% 2ml, FZE Sml. MMAO (MMAO 54t
FIEE/R B 500) IR 100ml MEAMEF, RBIZINHE, REET 40CHET,
Ve — e E], BB A9 (9nmol) IO, KR 20 4hE, AE S%HBRK AL
R, AW, S, WEE, T S0CELETREEE, BEeW 151g, HPD
IHREEN 22%.

Ll 71

7E 0.1MPa N 2S5 T, Vol 1-B45 1ml, B 15ml. MMAO (MMAO 54
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WHIRIEE/R EL g 5000 I ANZHhkE R 100ml AT, BIZIME, REETF 40CHEBH,
ER—E IR, AT E-9 (45umol) JIAN, RN 15 40805, FE 5% 2L
RN, REVETE. T, KRG, T S0OCESTREEE, BEAY 085g, HF
CEREERN 4.5%.

SEEf] 72

7 0.1MPa B ZJESR T » AR UK FEVK R I8 R 1.5ml(FEUK B B R B 2B 67%),
FIZE Sml. MMAO (MMAO S48 EE/REL 2 500) AL 3% 100ml BB AR,
BIZEEE, REET 40CHEF, 1HE—ENE, @07 E-9 (4.50mol) A, KN
10 3805, BE SUHERNCGELIERN . BAYWAIIE., S, BEE, F50CEST
REEE, BFEY 047g.
SEHER) 73
£ 0.IMPa B ZJHSA T, AT A1 FH=REMEY 2umol). FZE 20ml KK
MALAHER 100ml FEEREES, BIZIGRE, REET 50CHET, HE—EME, B
A mMAO(AVTI=500), KR 0.5 NG, F& S%itMHZmA RN . BEWRTIE-
IR, YEKSE, FS0OCESTREER, BE 2% 0.24g .
SCHEf] 74
¥ 200mg BEoEY) A-1 1 30ml FRWINZE 500mg AT HY Si0s (160m%g™!, 60
63-200 0 m )R PN, II#AE 100°C BT . ¥, EEA 20ml FHFELELRGES
T 100, 53575 ELT .
£ 0.IMPa ) ZJ&SAT, K LRFTE B REF] (20 mol). FFZE 20ml 4K I &4
JEM 100ml FIEEEHRF, BIZIBEE, REET s0CHE, HE—ENE, BiA
mMAO(AlT=500), KA 0.5 /NG, FAE S%ERRIM A IERN . BEYETIE. T8,
VeV, TSOCHETTREEE, BRLE 2.6g .
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