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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

A FEFold, A4S FEHE /1S A ARD olFoAx, A% $EFE BEF EE BEFL vHY
& 9.

At 5463 AR A4 ARE Foe 9% AhEe £304 799 A4S BY3o Agshe /)5
2 A3 gom Frh A% SEFelE ¥ odgel e AU Ehils A2nd FEAS Agse 2
of whgrAsht, Fel §A49 HTE FAA oz Austel AT F Uu, o F 5W, UEL AF EFA
FEA, OdAE FEA, Benddsitels fEA, AEnders, Erodddurd fEA, e
Awrlult 9 QFER FEA, SAelE fEA 52 B & Atk Ed A7) SAolE fEAlN SAlte}
) H2UAE FAAE ADG HolrlolE FuAl, ANEAVIR delzl AXFARES 7 AxAY FE
AE A% 54 ARZ ST 5 Aok AT old@ AnEe 284 Aol =QeAY, old@ Anse 1
Ao FHE @ niA ARE AT FE Q.

SRE
olate] WS AN U4 s AdeAw, X wne B o Add dgE Ae ohw, 1
A g dold tekd gee AN 4 Ut

ERAE

ostel vhehit FEo o8 fU1AAMY 248 ABS HE A2ud HPES TR, EF HGE WE
= g7 s el
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-
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(
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A B97) 8, m-7FE2RF 35.0g(0.243m01), 1,2-t] ¥ EAJS|EH(DME)S 926mL % 7}8ke] DMER S 0C7HA W
Z-gek. 1.65M¢ n-HEeHEIA &NS 154.6nL FEkste] Ao 1Az wRkAY. dste(1)E
24.1g(0.243mol) 71t ALolA 1567 wyket & F2id 136ulE H7FTh. A2olA o5& gk & ge
Al 64.2g(0.243mol) S H7Fske] 95TeA byt Wbty dojxl whgdeo] fujs 7ot TF AAS L, &
oz FAALE A7t Ay azntEadyE ZAste] F7H4 AS 18.6g(91.7mmol, & 38%) AUt

A B97] &, 74 AS 18.2g(0.09mol), DMEZ 343mL 3 7}8te] DMER NS 0C7HA W¥ZH3lth. 1.65M9) n-
FeEglFAA g0 57.2uL AH3Fsle] A-2oM 1A]7F mukdld, Ak rel(1)E 8.92(0.09mol) FH7Fsle] A
oA 158 mwkek % ¥gd 50.6nLS  HUFET. ALo4 R @yt 3 1-HER-3-Q9=dH4
25.5g(0.09mol) H7}ste] 95ColA sh&yr mukgich, 92 wkgdle] fulE 7ot S7/F AASL, 42 TAF
A 74 A9 FZulE 2R GAste] FHH BE 18.0g(48.0mmol, & 53%) AAr).

ty o rlo

B97] &, m-7F21Re 3.11g(0.0216mol), DMEES 82.4ml H7}sle] DMEE NS 0C7HA ¥zbaich. 1.65M<]
Feolal g8 27.5mL Hslate] Ao 1A wdrElek, A3k E(1)E 4.28¢(0.0432mol) 7}k
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SE546 10-2111535

nfEa Y], AR AAste] 3EE 1S 1.8g(2.45mmol, =& 11%) AU},
FD-MS, m/z 735[M]+ , 1H-NMR &4 ZA3(Z54 &ul: (DCI3)S = 29 YeRAT].
A 2

o whgaol weh g 362 A
(o]
0
Hc@m Hc@f
! ©

H(@H+ I,Crl—» I\Q@;QI O

NQ@U { @Q@

[36]

A #9171 s, w-7k2HE 35.02(0.243m0l), DMEE 350mL H7beted folxl DMEE S 0CT7HA ¥zt
2.69M°] n-F-HeFaAt &NE 96.80L Aslste] W Stell A 30% wwigch. dd 67uLE 7Sk Nioﬂﬁ
104 wRk & A8k (1)E 75.6g(0.763mol) 7ksle] 65TColA 30 wwkgch, 1§, 2-QQ =Tz
76.4g(0.260mol)& H7Fsted 95Tl shwr mneh. Wby NS A27bA] W@dh fol A= AAS OM
FEo] &uiE At SR ARG, 4L e Adeyhd A4 azvtEadgeE AAsstel 04 (&
25.0g(3.22mmol, +& 33%) AU}

¢

o

A7) &, m-7FEE S 20.02(0.240mol), DMES 200mL H7}sted &S DMEEHS 0C7HA HzHach. 2.69M
delFIA &S 113l A3tete] Wl stoll A 307 wwhvk. FEd 76.9g(0.96mol)S H7bsto] A
i owgk 30 ¢dst e (1)E 87.8g(0.880mol) H7tste] 65Tl 30 Wyt 7 %, p-tjge=Hl
Al 98.9g(0.300mol)& F7kste] 95CollA apit wykgeh. whg &g A27bA] WJzbgh o AEgk 4
o7 FEF3ste] SulE A9t SF AANYG. 8 S AYghd A9 a=rEadaE gAste] S
24%) AT},

il

mioﬂl

18.6g(33.9mmol,

3, 744 € 5.02(16.1mmol), DMEZ 36.0mL H7Fste] &S DMER NS 0T7HA B2t 2.69M¢]
S2F 8908 6.30L Astste] WA stol A 30% wHch. W 4.4LE H7EEte] A2olA 108 i
572 (1)E 4.9g(49.5mmol) H7Fste] 65ColA 302 wwrglch. = % 314 D 3.52(6.38mmol )<
A7rete] 95TColA 297F wukget. g &g AR7A] WAe o A& A4S o9 FE5] &vis

AARG. D2 s A7 A7 AReEade R JAste] sHE 369 0.63g(0.69mmol, &
ATk, APCI-TOFMS, m/z 913[M]+, 1H-MMR =3 ZI}(SA &v: CDCI3E % 3] Ve,
A}7) ahal W

ARl Fatol stete 4, 6, 11, 17, 23 ¥ 279} WuE 9% SeE H-1-H-3S ek SEHE H
1-H-39] 3}34& tpgol vehii
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SE55 10-2111535

3eE 1, 4, 6, 11, 17, 23, 27, 36 ¥ 3= H-1, H-2, H-3& AF&3le] 7] EL &A= A %3},
o

A 3

2 T4 70me] AE JF FAIT0) o2 o] FoX &= F=o] AE fel 713 o 7+ gheke AF FRHo=
ABE 2.0%10 Pa AZAZT. 4 1104 A€ FUZ o2 o Zezalold(CuP0)S 30me] T2
AU, oz, AT FETo2A giduZEgolul(NPD) S 16me FAZ AP, ez, 4T
F5F Yol FFFo TAE AREANY FFE 13 EHE HA QG Ar odF HA[oYE(I1INHH 2
(4,6-t)Z2F ¢ 29d)-9 U E-N,C2' |92 UE] (Flrpic)E o2 ZHdozry FZZste] 30me 4
2 HASE 4G, Flrpicd F=E 109300 o2, AA 55224 Alg3S 25m FAZ FA4 0.
T Az EF ol Ax FUFem ZF0 =23 E(LiIFS 1.0m FAZ AT, npxHor Ax 9
Z 9ol AFo® AdFuFADS 70m FAR FAHT. dojzl F7] EL 2A= & 1o YERd §7] EL &zl
A ST AR} 535 Abolo] A F+UFo] Frtd 5 S 7R

AL 7] EL AAlo] 98 AQS HEete]l g7 AL aArs A3, F 13 28 23 EXAS 2= Aol Fal
ek 104 3=, A9 3 2 g8 2.5/l A9 gh(x27] 54)& dEkith B3 22 B A9E
deol S 92 475mol Flrpic2HE 9] wgo] dojA= AL & 4 U

Al 4~9

Ao 3oAe] WFFo] TAE AREZA FE 1S dilste] FEE 4, 6, 11, 23, 27 =& 365 AE3 A
olefoll = Ao 29 wRIIAZ F7] EL 225 2Tt

Hlald 1

Al 3o A 9] MPFF TAE AEEZA mCPE A3 A o]9ole AAld 37 w7 R {7 L &S %
k=

vl 2~4

AAjel 3ol Ao AFFe] TAE ArEA SeHE H-1, B2 = B3 AHEE A o]9lell= AAld 33} wizbrt
A& 7] BL 2245 2 vt

AAe) 4~9 % el 1ol A Qoizl f7] EL 2ol el AAlel 39 nhskA R Bk dd, E 13 e
2 =B

g BAAS 2te Aol 1Yk, S AAo 4~9 E v]ald 144 AR {7] BEL AAFY] @ ~HE
=S 372 475me] ™ FlrpicEF-He &3] dojxa Qrbar &lglin,
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[0150]
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[0152]

[0153]

[0154]

SES46 10-2111535

* 1
A — 2= Het NZgmsg
(cd/u) W) (a/W)
3 | 210 80 | 33
& | 4 190 7.8 3.1
I b 200 7.6 3.3
6 TR 200 8.0 31
7 2 w | 16 3.3
8 2 210 7.6 35
9 36 210 73 | 86
HIm ol 1 aCP 140 8.7 2.0
2 H-1 00 | 1.5 L7
3 -2 100 .1 1.6
4 -3 | 160 80 | 25

o
i
olN

)
(e
lo
fru
-z
vl
ol
olN
B
ol
2

Xﬂeiﬁ 3t E lJJr AR EH«] Ir (ppy)s

2}
30mme] FAR Wg=S FATH Ir(ppy)s9 TEE 109, theom AR} FEZ2o 24 Alg3S 25mY T

Az FAYS. EF A% FEF ol A4 FUFowA Frossd dELIDS el FAZ 4. v
Ao AA FUF o) AFozA AuEMDS Tome] FAZ BASL, §7] B 2A4E Az
Aol §7] BL AAe] 91 AAL A&t AR A QbR A, E 29} e W AL 2E o] &
AT 2004 Aw, Ao W WY FEHE 20mh/arcl A TE AS (27 54 e, A7 wg A
Aeele] S S 530molm, Ir(ppy); . ZHE|e] o] dojx AL & & AT,

AA]e] 11~17

AN 10049 dFZe] TAE AaRA SFE 1S glalste] SFE 4, 6, 11, 17, 23, 27 EE 362 ALE
3l o]9oli= AAld 103} PIRIIA R 7] EL A4S DA 3,

ANl 10040 BHPFe] EAE AnZA BPE AEE oleloli AAd 103 AR §7] B 2% 4
<]

Hjule] 6~8

A 100049 BPF] FAE ARZA G -1, B2 EE B3S AEE olslol Axld 103} nhAbA
2 f7] B AR A4

AAe] 11417 9 dlae] 58014 Pojzl §7] BL 2kl oislAl AAlel 109 v Bk A, 29
T wY B4 2E gol HAPY, G Ao 11417 L vlate] 584 o §7] EL dpe] @y 2o
Ede] S 7 530mel ™, Ir(ppy); o 2HH ] W3S dAtt 45
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

SE535 10-2111535

X 2
= et ANzwzsg
Ao SEtE
(cd/nt) W) (/M)
10 1 1900 8. 6 3.5
11 4 1700 8.2 5.3
12 6 1800 8. 2 3.5
13 11 1700 8.6 31
14 17 1800 8.4 3.4
15 23 1800 8.9 3.5
16 21 1800 8.9 3.5
17 36 1800 8.0 3.5
HlTol 5 CBP 1120 8.7 2.0
6 -1 1120 .6 23
7 H-2 1340 8. 2 2.6
8 H-3 1400 8.6 2.

F 204 2 e t2Re sgtes ETel AR Al 10~172 Hale] 58Kt dodh g a8S
o

B Ao ted

ERERE:

u ] 70ome] W8 1 FAT0)CE ol Folx Fo] FY # /1% 9o 2 uure 17 FAyow
ABE 2.0%10 Pa AZAZT. 4 1109le] A€ FUZ o2 o Zezalold(CuP0)S 30me] Fr=
YA, Beow, 4F FEFOEA UAYUZAUGRNDS 15mel FAZ 4. oz, F
FEE Sl WPFY BAE A

. Z
AE2A BPe ZHEZAY Ir(ppy)sS TFE YA 33523 30me] F
S AT, Ir(ppy)sel =5 1090, o=, BFs fod Ae AATozA 38dE 15 5
To®, Xﬁ} FEToEA Alg3E 20m FAE AT, £F HA FF55 A A
B Lo FAZ AT, Aoz Hdap 5945 Sl Aoz o
k. Aozl 7] EL 2= &= 1o Ykl 77 EL 2xbell A &3 dAxp %

Poixl §7] BL Aol 9% A9 gEetel AF AL Asbd A3, E 33} 2L WP 542 2 Ao 3
At T 34 AE, AY P 2P B 2w/l TE A (R 5H)S e, &4 wF 2
A=gle) Fo) L 530melm, Ir(ppy), QR FE|S] WFo] ol AL & & AT,

A Al 19~25

Axel 180 AF AX AnEA AR 12 dAske] = 4, 6, 11, 17, 23, 27 T 362 AHEE o9
o= AAle] 183} wpx A E f7] EL A4S 2§t

HlaLe] 9

AR e 18M e AR FEFORA Alg3e) v FAE ssm ehn, AF AXFS wAsA @ 2 olslel
& AAe] 185k R AR f7] BL AAHE A .

Hlalo 10~12

AAre 1804 e] Ae AA Ar=A e H-1, H-2, T B-33 ARSSE o]9foll= Al 183} nmpi7A =
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71 BL 2AHE A3t

Aol 19~25 B mjale] 9~12014 dojxl f7] EL Aol WEiA Aol 183t vk R @rke A3, % 39
e g 548 e Aol At R Aol 1925 B wlate] 9~12¢14 foj f7] EL 44 raj_bgr &
HE

gol o) e 530molH, Ir(ppy)y 2o Wako] dojx= Ao| selgirh. AAe] 19-25 D wlae|

9~126 4 A}23 WF= TAE A EE BT (BPolT)

£ 3
AIAO] Sz 2= et Ngggss

SHS (cd/n) \ (Im/W)

18 1 2000 7.6 41

19 4 1800 7.2 3.9

20 6 1900 7.2 4.9

21 B 1800 7.6 3.7

22 17 1900 7.4 4.0

23 23 1900 7.2 4.9

24 21 1900 7.2 4.9

25 36 1900 7.0 4.3

Himof 9 - 1120 8. 1 2.0

10 B-1 1300 7.5 2.1

11 B2 1100 7.3 2. 4

12 B-3 1500 7.6 3.1
X 3004 Wie] 9 o9le] A-(FT AA ARE ALSA @ A)el v =E AeA 27] B4 A4
of Vet 7 FelqE B NERT FHES AT AAZo] AT A9E 1 ol A(v el

g o]
10-12)ell W& F5F 54 Jehlw 9

B9y ]85

®ongel % f7] L 44t B3 54, TF 9 L WTANA 484 BET 5 i duo] 3)
d Hedel (ol s A A4, RS A L, 00 AFY S 2 deuld 5, 9 A2 A
544U BAEY, BAIY] U, 94 gaBdolt AT HetelE B9), BARY EAE Fol

et S8ollA 2 714 7HAe 2 Aol
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