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Akl Fold (120), AFEFF41(Sn02), AFstoldd (Zn0) So] A&

[0101]
[0102]
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Ho

)

[0106]

ZE)

DPVBi (4,4'-H]2~(2,2-v}lo]H ol Bl d ) -

=

NN -vho] i d -

L

L

3

REEREES

4,4" 4"-Eg| 2 (3-vEddo}

FRQl 4,4 4"-E(N-7hulEE) Ed] s Dobl (1CTA),
AH(Idemitsw) ol A +47F

— 0

=

-1-<)-N,N'-t}o] 7 d -l A 1 (NPB)
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O~

[e)
Gy

1,1 -vatoldlld) AlE, 2=3to]Z(Spiro)EH, 23] Z-DPVBi(L=3to] 24, 4'-H] 2= (2, 2-vto] | el el d)-1,1' -n}o]
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ER
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g2 Alolbd (CuPe),

w] 1) #] =5 A Wil A (m-MTDAPB)
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B

=
5
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=
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)
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foig
=

A

So] =54 -2-0 7] ) 1)
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o
=
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(IdemitswolA ¢
AEEdE)LFr5(Alg3)
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[0109]
[0110]
[0111]
[0112]
[0113]



[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
[0120]

[0121]

[0122]
[0123]
[0124]

[0125]

[0126]
[0127]
[0128]

[0129]

[0130]

on
M

£3 10-1551466
Li20, Ba0, NaCl, CsF 59 E4& AF&E 4= Q).
npAgo 2 7] AAFERS Ty 58 EES BAE WHoR 1Y 58] 58 A

o, AgFHE 55§ =EEE HuLi), EFa@D, EFva-gE5Al-Li), Z+(Ca), U}ZLﬂ%(Mg) it
S

=L Ol ln) P2 0lgog) ol A Al mR, AR 11 A9 st
QEA(I0) E A0S A ool o] Fohe & i Fde 558 948 45 Auk.

olatel ], B wge] B FAWES EAA A8 Sof avlel AT, Le, B we] HFES
o el @) o AAHE AL opym, ¥ wye] FFRES Sl A WEI o] ¥

-]

7

Br: N, S0H

o
N £Y ) NOz OH | PLOB): |
=

3, £
T, KaCos OF »(_cu; OMF 5 Pd{PPh )., K=COs HOz N Cumene u N
t n-21 i:
IO
N
U
|
SRS VU
Fd(D7o)= Pife -Buys, fert-BUDNE
é m

< ?; ol { z
Y (P Phs) » N&'@
N : N
b i VR ©\B'UH P(F Phsji, K2E03, N .,
o :
M
011

i
Y

F7HA SeE[1-1]19 A=

Ax7|FelolA 2-FE 24 6-t]7d-1,3,5-E2Jobx 100g(0.373mol), 3-FE2HIEEAF 70.0g(0.448mol),
ERFZE (K2003)77.32(0.56mol ) S 1,4-T]L2F 1L soli, AASF 560 nLE ¥ o HEDNA(ETFLE
23 EEE 8.62g(7.46mmol ) S FYstAL 12417 Bt #F wHkAIIth, wEEE § AL7tH] dHds] Wzt
o W AS oFsitt. ATtE nAlE GAS o vigEE AFHstn tISEadeas Ak, ez AAAs)
o] F1A 3EFE [1-1] 95 g (74 9)E A =33Th.

33HE [1]9 A=
F0A 3 E 5-uFR-1-7d-11-9 22 [3,2-b]F Y9 A%

5-HRE-1-9E2[3,2-b] 3 2]d 100g(0.508mol), K. =wlAl 124.3¢(0.609mol), T-2]&% 12.9g(0.203mol),
EAEE 211g(1.52mo0l) S E]Uﬂ%EEO]—U]E 1.5L2 12413t ok &7 mygtl, wkgale e oz 1yzislo]
oldolAEo|Eet TIAFERE F7]F Eide B = T bl e R dxstal 3, s
%3 e 598 fE 22 vﬂhei AARgete] 2704 3 E - ER-1-79-10-9 Z2[3,2-b] 7] 2]
o 194 g(71 %)& A=3}FAT).
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[0131]

[0132]

[0133]
[0134]

[0135]

[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

[0142]
[0143]

[0144]

SE5451 10-1551466

Z7H4 FE 5-(2-UE=HY)-1-94-11-9 E2[3,2-b]9 2 d 9 A=z

Az 7)FstdA F0A 38E s-rER-1-#Hd-1H-9 2 2[3,2-b]9 Y 157g(0.575mol), 2-YUEZWA R4}
80g(0.479mol), ¥HFZHE(K2C03) 99.4¢(0.719mol)S 1,4-t]54F 1.5L0] ¥ar wwksi}, 523ko] oF 70°Col A
HEZ7|2(EgdAdE29)ZeE 16.6g(14.4mmol )S F7bstar A 300ul 2 7batch, wke Q
kR ksl $of A2

3t
of ddetAEelES EsamER FEUT. FUI5S EEstel o 2L At
o = e

O
Tllgew Azl odea AsEad. B AgawviEads PHe o gahel(d)
; Y

A 7kl M FA sk 5-(2-YERAE)-1-Ad- -9 2 2(3,2-b] ¥ 2l 100g(0.317mol) & 5= il

(cumene) 500 mLell Wi wwkslth, wEE-Eo] EgodedxAuto]E [P(OEt)3]218mL(1.27mol) S 3] %7

Arbgks §F WES 24 AZE FQF 3 AT RS JRoR 94 ug &E 2 w5
[1-

Jui [}
THEAE HIREday} aiton AAsiste] FHA s [1-2] 58 g(65%) 5 AlZshaltt.

Aa 71FslolA S04 sheHE [2] 50g(0.176mol), F3HAl skstE [1-1] 2-(3-Z2 =23 d)-4,6-t9d-1,3,5-
o}zl 74g(0.212mo0l), AFE|EREAlo|= 25.4g(0.265m01), ZEEolAHo]= 0.8¢(3.53mmol), 50% EZ|E
Be sy 3.5n0(7. Immol)S A 1000 mLell Fo]il 3 A|ZF Bt 35 wuksith, we 8 I r)ZE )
< Hola GAGFR AHS v T bt eR 7dxste] Aeta, oids AgEEd. &
H Fz vy Wz 2A3sle] Qo wdd uAe 27 3dE [1] 64.6

mlo01
o 9
u

g (62 15 Ax33T).

Z7H 3gE 5-r2R-1-(Hd<e2d)-1H-922[3,2-b]934 [117-1]9) A=

HEHS|=2F 100 mLoll 2F3o]=glo]= 16.3 g(60% in mineral oil) (406 mmol)S Y& t}S A 7|FH
slol A wwkalth, WhSES 0CE WZsit. 5-BRE-1H-9E2(3,2-b] 98 Y 50g(254 mmol)S HEZS| =257
=Qlthg WhSEo| 3] Arisith. A7 5 &, wEES 0TAA g Azt Bt wwksict,

2Lo A HiRlexrd F28o|= 53.8 g (305 mmol)S WHEEol| 3] A7let the ARolA 4 At &

=

Q)

= 1=}

wEkgth, whgEe X3 iy SRfo|EE il dEoiHCeER FEIT. FEE fUISE ¥ &
= Bl &

2 E 2 oft

it
td
N
A
o
e,
i
|
1
z
o
il
fr
w
IS
s
h=)
Auh
o)
=
=
-

55.6 g (65 %)S #A|Z3F .
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[0145]
[0146]

[0147]

[0148]
[0149]

[0150]

[0151]
[0152]

[0153]

[0154]
[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0162]

E=0l 10-1551466

on

F7HA 1-2-(1-(HE<€xD)-1H-9 E2[3,2-b] 9 d-5-)H D) g}= 9 A=Z

A -EER-I-(AdEXd)-IH-9E2(3,2-b]9Ed [117-1] 50 g (148 mmol), 2-obAEHAd RHEA
26.8 g(163 mmol), EMAFZH 30.7 g (223 mmol)< 1,4-T)L4F 1 Lol ¥a wwkalr}d, 5e3te] ok 80 CTollA] H
ey Aa(EgddEam)ZebE 1.7 (1.5 mmol)& H7bsta AAlF 200 nLE #7pgch, WSES
oF 5 wwkel Fof A2og YA, X3l £gEES WEEC Ya oddoldEHo|ER FET
HEste] T A vtavlg o R Axste] ety AYEEHdth. $5AS AYIAZvEIHT YPHS o
st (22w e/ 34=1/10) A 5} X35 E A
1-(2-(1-(Ad =X D) -11-9 ZF2[3,2-b] ¥ 2l d-5-A) HA D)o E}i= 33.5 g(60 %)S AZ3}% ).

o
5
>
Fi
offf L

Z7H 2-(2-(1-(Fld<xd)-1H-¥ 2 2[3,2-b] 9 d-5-Q)H ) Z2H-2-& 9 AX

A 7)1FslA 04 1-(2-(1-(Ald<sxd)-1H-9 2 2[3,2-b] ¥ g d-5-)# D)ol El= 30 g(78 mmol)S Hl
gl =ZFe 500 mLoll mola AFof A UﬂE]ﬂ}:LH]’\HiE}O]E(l 4M in THF:toluene=1:3) 114 mL (160
mol
7

1m

)= AAE] Arpgd. 183 AR S dollA] wRkgk - 23 GEEIRdol=s A st vk
dopAHo| ER 53T, f7]5S TElste] B @Ak viadlgoR Axste] ofststal A
= AdawntEags] WHE ol &stol(HEm2ugl/a=1/5) FAst] HAsgE SHA 2-(2-

o ¢
ol o Kol
1= [e] =
~(AdEED)-H-IZ2([3,2-b] Y H-5-)Ad) T2 H-2-2 19.4 g (62 %) AT},

Hm

al
2=
S

cexg

Z2A 9,9-tHE-1-(FHd£¥d)-1,9-v3 =2 Hx[1,2-b]HEE[2,3-e]H Y 9 A=

A JFsA F7H 2-(2-(1-(Ad =2 d)-11-9 E2[3,2-b] ¥ g d-5-D)HAd) T2 FH-2-2 15 g(38 mmo

D& YF2RvE 500 mLol o] uﬂE} E4F 23 nL(344 mol) & 20l HH3 Hrred. A7 ds ¥,
el B8 Wil 30% F¢h wwiste] 1% Eestel Ba @l miadigo R Hxsta oiste] ks
gt sEHNe AdAa=viEaYE WS 1%8}04@%;@11%/64&—1/10) AAstel HBAstgE S0
9,9-"vE-1-(dd < xd)-1,9-ts| =2dd[1,2-b] 9 E2([2,3-e]¥ e 7.7 g (54 B)& Azt

ZF744 9,9-tiWd-1,9-ts| =2 dx[1,2-b]HE2[2,3-e]HFTH [117-2]9] A=

ZE24 9,9-gHlE-1-(Ad sz d)-1,9-gs =2t x=[1,2-b] A EZ[2,3-e]F W 7 g(18.7 mmol) & E|E
2F 50 nLoll Holx HEHRHSRE Z22= 56,1 nL(1.0 M in HEZHS| =25 &4 56.1 mol)S
SEo HH3 Y. HEES FoA 3 AlgE Foh wdit, gkSEe] B8 Yu makdk o oﬂE]owl
o] F=oto] Fa b wpavlgo R Azl oFste AYgsHdtt. sHAS Ay aRetEady »
HE o] &atof(EolAH o] E/ 3 1=1/10) Xézﬂékﬂ EAqs15E A 9,9-tidE-1,9- ElﬁlEi%ﬂb_[l,Z—
E2[2,3-eldgd [117-2] 3.1 g (72 )= A3}

= Hy mo

FFE [117]19 A=

AL 7)1Fsl A E104 3eE 9,9-tWE-1,9-T]3 =2 x=[1,2-b]F ZZ[2,3-e]T Y [117-2] 10 g(42.7
mmol), A 35HE [1-1] 2-(3-F2=2¥d)-4,6-t]5d-1,3,5-E]o}x] 17.6 g(51.2 mmol), AFEEFEAL
o]= 4.1 g(64 mmol), FEFFolAlEleo]= 0.19 g(0.85 mmol), 50% EZJEEFEXE~H 0.8 mL(1.7 mmol)S A<
@ 200 mLoll olal 3 A|ZF Bt $HF wwkgith, Wk R F TEFEERUES o] Folil FAleE AlFHE o
& 7 oo R Azt o#stal, oA s AgEHdt. $FAS fEEEday desE 244
sheto] @l Wk aiAle) 52 Sheke [117] 13.4 g(58 %) A=t

KR
=

3213719 FA
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[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]
[0170]

[0171]

[0172]
[0173]

[0174]

E£0l 10-1551466

on

N 9 |N“ kS
SR Ty o
Bt 0 B 520
o=
13711 ©
M I, Wl

N 2 ! .
fien il 220
o5 o o
(1374

s
07
184 My Pa8Cy, PtertBuls,_
] I % + =
oy tertBUONa @\ev._
[137-2) ©)\ NJ\© ¢

i
[-11
[

Z7H 6-rER-1-(ddexd)-10-9gE2[3,2-b]9 9 32 [137-1]19 A=

HEZHS|=2F 100 mLoll 2F3o]l=8to]= 16.3 g(60% in mineral oil) (406 mmol)S Y& t}S A 7|FH
sloll A awRkslith, RESES 0CE Wzt 5-R 2 R-1H-922(3,2-b]F Y 50g (254 mmol)S HEZHI =R
Fe 200 mLoll =TS wES-Eo] A3 Hrieith. Ay gm $, wEES 0ToA 3 Az Fob wnksit,
59 XA wiAlexd FEelo]= 53.8 g (305 miol)S WHSEo] HHE] HIIE g Lol 4 A7F Fo
wHkgteh, WESEol| 3l dEE FERIFO|EE Wi dHolAH o ER FEIT. FEH fUIFS X3 2FE
2 A gL F4 3t fadlge® AFstu w30 5598 APa=ntEay WS o] &5k (o
oA gl o EA43eE S 6-R2E-1-(FdeXd)- -9 E2[3,2-b]92ld [137-1]

FHA 6-H2R-]1- (Jﬂ%ﬁgﬁé) -9 &2[3,2-b]9 &9 [137-1] 50 g(148.3 muol), #&E 16 mL (178 mmol),
eHE 10.3 g(74.1 muol), 2FsbE] (1) 32 g(222.4 mmol)S Wk &7l Y3 1 AlRF Bt 37 wwkgct
HSES AA 7]l A ‘%ﬁ 3 ohe Tl 2.2 mL(25.2 mmol)S F7FE Wi 2 AZF FoF EF wuksith, uk
SES Aoz Y% g gEFE2dy 500 nlE Y3 awkste] mAlE ofyste] AARL. f715S WM
NaOH €(100 mL X 5)0.2 A1 F4 34 vfadgoz AZsn S, 5FAS Adazn ey
s o] 83 }oi(oﬂﬂowﬂzﬂ o|E/&N4k=1/5) AAEte] EAIEE 6-FAS5A-1-(AdExd)- -9 E2[3,2-b] 7
g4 37.4 g(72 %S AxET).

ZF7H 1-(A e ¥ d)-1H-NZF2([3,2-b]1HEE([2,3e]FFd 9 A|x

24 -9 5 A-1-(Hd 2 d)- -9 22 [3,2-b]F " 35 g(100 mmol), ZEHEolAlE o]
g 99 % EFZFQZ oA EA 240 mL (3.1 mol)ol Ho] 1 AZF 59k 35 wuksit}, ¥reES
g ok tol"eEl 2 1000 mLg Wol mwtata APE AAE ot AT, {7152 53t
Aak 300 mLE Wol thAl g W IebsEste] A ARES AASY. w5AS dPaEvEae
st (ol H ol E/EAk=1/5) AASte] HAFE 1-(Adexd)-1-H2F2(3,2-b] 9 E2[2,3-e]F =
6.6 g(19 %)< A3t

(116 mmol)

0Q

L=
o A
== O]—

o olo

ol
[
2,
—
w

H-ilzF2[3,2-b]9 22 [2,3-e]9dd [137-2]9 A=

Zt A2 F2[3,2-b] =2 [2,3-e]9HH 6 g(17 2 mmol)S E|EZS|=2FT 50 mLel]
olx HEHR YA E Z2F= 51.7 nl(1.0 M in HEHS=2F& €4 51.7 mmol)S 9359

o, HEES A 3 AZE sob wRkskth, HkEE B ‘%‘—i’ wHkgk th o HolAH o] ER ——Zr%g}oq
- = £ 2]

AdamvtEagy] s ol

A d of



[0175]
[0176]

[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]

[0189]

SE5451 10-1551466

olAE| )| E/AA=1/5) AA5te] BEA3EE F7HA IH-HZFZ(3,2-b]FZ2[2,3-e]T Y [137-2] 2.7 g (74
%) A3k T},

e (13719 A=

A 7)1FstlA 2704 88 IH-A%FE(3,2-b]1FZ2[2 3-e]9Hd [137-2] 10 g (48 mmol), &7+ 33
B [1-1] 2-(3-F==2#d)-4,6-tH9-1,3,5-E&o}zl 19.8 g (57.6 mmol), AFEEREX|= 6.9 g (72
mmol), ZEtgobAlEHlol= 0.22 g(1.0 mmol), 50% EFEEREZ 2 0.93 mL(1.9 mmol)S A& 200 mLol =
o]a 3 Azt FF FF wwketth, ¥k TR F fFERAES Yol Folu HAFR AAHS thg F5 3kl
Jdlgo R AxsY ofisla, das AYEHIAT, FEAS HFERdvy ez AYseie] gL =
A 1A =7 3gHE [137] 14.9 g(60 %) A =3k}

3132114619 4
(334 4]

i
- O me
e + | DMF |

R
[}

=

Br
:; :; OH
o CuKLo; = M eMgBr L
M N
LA b

tertBuoha

el ‘W@ @ ﬁ
[1-11
é 48]

FHA g5 1-(2-(1-9d-H-9 =2 [3,2-b]F A d-5-Yolr ) #d) b= o A=

cl
=
MaOH m PADAC) PltertBus \
S e

A4 7]F3telA 5-EER-1-wd-1H-9 FZ[3,2-b] 92" 50g (183.1 mmol), 1-(2-ofw|=#d)elEl= 28
mL(234.3 mmol), &% 5.8 g(91.5 mmol), E&*&QH 50.6 g(366.1 mmol)S TlFdolHZ 500 mLol ]
Kl 7%

180 T2 wHg mutslth, Wk F8 F whg oS Aoz Wi thg odolAEol =g} ¥aaFER £
L RES B } Azska oz, st ‘si%& L FEUS tZeadug s 01 sto] A4 s
2 H-5-or] ) T d) el BH= 34.2 g (57 %)< Ax8kSIT).

e

t}
A s3HE 1-(2-(1-9Hd-1H-9 22 (3,2-b] 7

FA 2-(2-(1-H9-1-H E2[3,2-b]F Fd-5-Lo =) H D) =2 H-2-& 9 A=

AL 715FsdA THA 1-(2-(1-8d-11-9 Z 2 (3, 2-b]F 2 d-5-Ho}u =) H d ) ol El= 30 ¢(91.6 mmol) S HE
el == Fe 300 nloll Holi Aeda wWEwlaulgH 2ulo]=(1.4M in THF:toluene=1:3) 131 mL (183.3
mmol) & W3] 71} 13 AlZE EQ 2o A ugkel & 23 dRgERetoltE s vt vhes &
A71a ddolAElo| ER &3, {75 S —F_#EIEM o B2t D}:Lﬂl o= 1z} &134*‘6}

t. s5Ns AHIAReETdH Y PHS o83

2-(2-(1-9d-1H-9 &2 [3,2-b] F 2] D-5-Ho}n| =) ¥ lé)niﬂr 2-% 20 lg (64 %< zﬂ;o}%q.

F7H 10,10-dHE-1-9d-5,10-H 3| =2-1H- = (g9 &2 [3,2-b][1,8]HZEH T [146-1]9] A=
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A T)FslA F=04 2--(1-(Ad e X d)-1H-9 2 Z[3,2-b] 9 Pd-5-)Ad) TE2F-2- 20 g(58.2

mol)S TEFZ2WE 500 mLol| o] WErEEA 34 mlL(524.1 mmol)S oA HAAE] FHr ek, Ayl d=
T, WS EO BS 9 307 B9 uwtelel {715 EElste] B4 3t vpadlgoR Azt oikste 7t
FEoT. sHd8 AdHazErtEay YHS 01%6}04(OﬂEE’O}*ﬂHlOE/@Mkl/lO) At EX3FE S
A 10,10-t W E-1-9d-5,10-t] alo] = 2-1H- W1 F[g] 9 &= [3,2-b][1,8] 2l F W [146-1] 9.9 g (52 %)< A
ES =

e [146]19 A=

A2 717N F04 3EE 10,10-tiWE-1-59-5, 10-t] dfo| = Z-1H-A % [g] I == [3,2-b][1,8]}ZE
[146—1] 9.7 g(29.8 mmol), Z=7HA FIAE [1-1] 2-(3-F=2=2¥|d)-4,6-t]#9-1,3,5-Eg o} 12.3 g(35.8
mmol), AFEIEFEALOE= 4.3 g(44.7 mmol), ZEgFolAlEle]= 0.13 g(O 6 mmol), 50% EFEHEREILIA~AH
0.58 mL(1.2 mmol)S AL & 200 mLeoll %ou 3 AR EQE R wwrsit, wke FE 3 fEEEduas ¥
Lol AAFER AT g T nlavgoR Hxste] o3sial, OM@—% AEEHAL. FHNS
Zzzvey veez AAssle] 9 wdd mAe 24 3E [146] 12.1 g(64 %) S A Z31 ).

o

A7 w2 1 WA 49 el wel, 3EE 1WA 1799 FFES Axegen, o dnE &)
(A2 (FH) 1ol A5 JeERg ATt

[A 232 (FF) ]

sote 1H NMR (300 MHz, CDCls) MS/FAB
HD ©) (M)

) H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 5H), 7.99(s, 1H), | MS/FAB :

7.84(d, 1H), 7.65(s, 1H), 7.48~7.15(m, 16H), 6.37(d, 1H) 590(M7)

, IH NMR (300 MHz, CDCh) : & 8.64(d, 1H), 8.18~8.13(m, 2H), 7.99(s, 1H), | MS/FAB :

7.84(d, 1H), 7.69~7.65(m, 5H), 7.48~7.15(m, 16H), 6.37(d, 1H) 589(M7)

IH NMR (300 MHz, CDCl) : & 7.64(d, 1H), 8.48~8.13(m, 3H), 7.99(s, 1H), | MS/FAB :

: 7.84(d, 1H), 7.69~7.65(m, 4H), 7.48~7.15(m, 16H), 6.37(d, 1H) 589(M%)

i H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.50(s 1H) 8.20(d, 3H) | MS/FAB :

8.10(s, 2H), 7.84(d, 1H), 7.65(s, 1H), 7.48~7.15(m, 18H), 6.37(d, 1H) 588(M%)

IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.20(d, 4H) 8.10(s, 2H), —

5 | 7.99(, 1H), 7.84(d, 1H), 7.65(s, 1H), 7.48~7.35(m, 14H), 7.23~7.15(m, 3H), ct
6.37(d, 1H)

. H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.18(d, 4H), 7.84(d, 1H), | MS/FAB :

7.69~7.65(m, 3H), 7.58(d, 2H), 7.48~7.15(m, 14H), 6.37(d, 1H) 590(M")

: IH NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.18(d, 4H), 7.84(d, 1H) | MS/FAB :

7.65(s, 1H), 7.48~7.15(m, 14H), 6.37(d, 1H) 514(M7)

8 |H NMR (300 MHz CDCl) : & 8.64(d, 1H), 7.84(d, 1H) 7.65(s, 1H), | MS/FAB :
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7.48~7.35(m, 6H), 7.23~7.13(m, 6H), 6.37(d, 1H), 2.24(s, 3H) 373(M%)
" IH NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.18(d, 1H), 8.06(d, 1H) | MS/FAB :
7.99(s, 1H), 7.84(d, 1H), 7.74~7.65(m, 5H), 7.48~7.15(m, 14H), 6.37(d, 1H) | 563(M")
. 1H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.06(d, 1H), 7.96~7.95(m, 2H), | MS/FAB :
7.84(d, 1H), 7.70~7.65(m, 4H), 7.48~7.15(m, 11H), 6.37(d, 1H) 487(M")
IH NMR (300 MHz, CDCl) : & 9.61(s, 1H), 8.64(d, 1H), 8.18(d, 1H), N
11 | 806~7.99(m, 2H), 7.84(d, 1H), 7.74~7.65(m, 3H), 7.48~7.35(m, 8H), S870)
7.23~7.15(m, 3H), 6.37(d, 1H)
IH NMR (300 MHz, CDCls) : & 9.64(s, 1H), 8.64(d, 1H), 8.06(d, 1H), T
12 | 7.96~7.95(m, 2H) 7.84(d, 1H), 7.70~7.65(m, 2H), 7.48~7.35(m, 5H), 0
7.23~7.15(m, 3H), 6.37(d, 1H)
H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.50(s, 1H), 8.32(d, 1H), —
13 | 8.20(d, 1H), 7.84~7.82(m, 2H), 7.65(s, 1H), 7.53~7.15(m, 13H), 7.01(d, el
1H), 6.37(d, 1H)
" H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.11(d, 1H), 7.84~7.82(m, 2H), | MS/FAB :
7.65(s, 1H), 7.53~7.15(m, 12H), 6.37(d, 1H) 410(M*)
= H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.20(d, 4H), 7.84(d, 1H) | MS/FAB :
7.65(s, 1H), 7.48~7.35(m, 11H), 7.23~7.15(m, 3H), 6.95(s, 2H), 6.37(d, 1H) | 512(M")
- H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.50(s, 1H), 8.20(d, 2H), | MS/FAB :
7.84(d, 1H), 7.65(s, 1H), 7.48~7.15(m, 16H), 7.01(s, 1H), 6.37(d, 1H) 512(M7)
. H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.53(s, 1H), 7.84(d, 1H), | MS/FAB :
7.69~7.65(m, 5H), 7.48~7.15(m, 14H), 6.37(d, 1H) 513(M7)
s H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 2H), 7.84(d, 1H), | MS/FAB :
7.69~7.65(m, 3H), 7.48~7.15(m, 15H), 6.37(d, 1H) 513(M%)
IH NMR (300 MHz, CDCly) : & 9.20(d, 2H), 8.64(d, 1H), 8.43(d, 2H), S
19 | 805(, 2H) 7.84(d, 1H) 7.65~7.60(m, 3H), 7.48~7.35(m, 5H), —_—
7.23~7.04(m, 5H), 6.37(d, 1H)
H NMR (300 MHz, CDCls) : & 9.20(d, 2H), 9.05(s, 2H), 8.64(d, 1H), N—
20 | 8.43(d, 2H), 7.99(s, 1H), 7.84(d, 1H), 7.65~7.60(m, 3H), 7.48~7.35(m, 8H), ciiins
7.23~7.15(m, 3H), 7.04(t, 2H), 6.37(d, 1H)
5 1H NMR (300 MHz, CDCly) : & 8.64~8.61(m, 3H), 8.18(d, 2H), 7.84(d, 1H), | MS/FAB :
7.65(s, 1H), 7.48~7.15(m, 11H), 6.37(d, 1H) 437(M%)
- IH NMR (300 MHz, CDCls) : 6 8.72~8.64(m, 4H), 7.84(d, 1H), 7.65(s, 1H), | MS/FAB :
7.48~7.35(m, 5H), 7.23~7.15(m, 3H), 6.37(d, 1H) 361(M%)
23 1H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.18(d, 2H), 7.84(d, 1H), | MS/FAB :
7.65(s, 1H), 7.48~7.15(m, 11H), 6.37(d, 1H) 439(M")
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= IH NMR (300 MHz, CDCly) : & 9.28(d, 1H), 8.64(d, 1H), 8.25(d, 1H), | MS/FAB :
7.84(d, 1H), 7.65~7.35(m, 7H), 7.23~7.15(m, 3H), 6.37(d, 1H) 361(M%)
. IH NMR (300 MHz, CDCl) : & 9.10(m, 2H), 8.64(d, 1H), 7.84(d, 1H), | MS/FAB :
7.65(s, 1H), 7.48~7.35(m, 6H), 7.23~7.15(m, 3H), 6.37(d, 1H) 361(M%)
2 1H NMR (300 MHz, CDCl5) : & 8.64(d, 1H), 8.28(d, 1H), 8.96~7.84(m, 4H), | MS/FAB :
7.68~7.65(m, 2H), 7.50~7.35(m, 6H), 7.23~7.15(m, 3H), 6.37(d, 1H) 410(M")
IH NMR (300 MHz, CDCl;) : & 8.64(d, 1H) 8.35(d, 1H) 8.24(s, 1H), AR »
27 | 7.84(d, 1H), 7.65~7.61(m, 2H), 7.48~735(m, SH) 7.24~7.15(m, 4H) -
6.37(d, 1H)
B 1H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.31(d, 1H), 7.99~7.84(m, 3H), | MS/FAB :
7.65(s, LH), 7.48~7.15(m, 9H), 6.37(d, 1H) 360M7)
" H NMR (300 MHz, CDClj) : & 8.64(d, 1H), 7.96~7.84(m, 4H) | MS/FAB :
7.68~7.65(m, 3H), 7.50~7.15(m, 11H), 6.37(d, 1H) 461M")
0 1H NMR (300 MHz, CDCl:) : & 9.30(s, 1H), 8.64~8.56(m, 5H), 7.84(d, 1H), | MS/FAB :
7.65(s, 1H), 7.48~7.35(m, 5H), 7.23~7.15(m, 3H), 6.37(d, 1H) 411M*)
IH NMR (300 MHz, CDCls) : & 9.26(s, 1H), 8.64(d, 1H), 8.06(d, 1H), —
31 | 7.96~7.95(m, 2H), 7.84(d, 1H), 7.70~7.65(m, 2H) 7.48~7.35(m, 5H) pe—
7.23~7.15(m, 3H), 6.37(d, 1H)
. 1H NMR (300 MHz, CDCl) : & 8.81(s, 1H), 8.64(d, 1H), 8.11(s, 1H), | MS/FAB :
7.84~7.82(m, 2H), 7.66~7.65(m, 2H), 7.48~7.15(m, 10H), 6.37(d, 1H) 410(M")
.3 H NMR (300 MHz, CDCl) : & 864~861(m, 2H) 7.84(d, 1H) | MS/FAB :
7.70~7.35(m, 10H), 7.23~7.15(m, 3H), 6.37(d, 1H) 411(M*)
14 NMR (300 MHz, CDCly) : & 9.00(d, 1H), 8.64(d, 1H), 8.40(d, 2H), .
34 | 7.84~7.81(m, 2H), 7.70~7.65(m, 2H), 7.48~7.35(m, 5H), 7.23~7.15(m, 3H), Bt
6.37(d, 1H)
IH NMR (300 MHz, CDCls) : & 877(s, 1H), 8.64(d, 1H), 8.33(d, 1H), —
35 | 7.87~7.84(m, 2H), 7.65(s, 1H), 7.48~7.35(m, 5H), 7.23~7.12(m, 4H) i
6.37(d, 1H)
e IH NMR (300 MHz, CDCls) : & 872(s, 1H), 8.64(d, 1H), 8.53(s, 1H), | MS/FAB :
8.53(d, 1H), 7.84(s, 1H), 7.65~7.35(m, 6H), 7.23~7.15(m, 3H), 6.37(d, 1H) | 413(M")
IH NMR (300 MHz, CDCl) : & 8.64(d, 1H), 8.01(d, 1H), 7.76(d, 1H), ST
37 | 7.65(s, 1H), 7.48~7.35(m, 5H), 7.23~7.15(m, 3H), 6.37(d, 1H), 6.06(d, 1H), N—
5.97(d, 1H), 5.59~5.56(m, 2H), 2.81(t, 1H)
1H NMR (300 MHz, CDCls) : & 8.64(d, 1H) 7.84(d, 1H), 7.65(s, 1H), —_—
38 | 7.48~7.34(m, 6H), 7.23~7.01(m, 5H), 6.73(s, 1H), 6.58(t, 1H), 6.37~6.31(m, S

2H)
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!H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.01(d, 1H), 7.76(d, 1H)

39 | 7.65(s, 1H), 7.48~7.35(m, 5H), 7.23~7.15(m, 3H), 6.37(d, 1H), 6.11(d, 1H), h:j::f)
5.97(d, 1H), 5.55(t, 1H), 2.11(d, 1H)
o 'H NMR (300 MHz, CDCls) : & 8.73~8.64(m, 3H), 7.84(d, 1H), 7.65(s, 1H), | MS/FAB :
7.48~7.35(m, 5H), 7.23~7.15(m, 4H), 6.51(s, 1H), 6.37(d, 1H), 5.91(s, 1H) | 399(M")
" H NMR (300 MHz, CDCl) : & 8.73(m, 1H), 8.47(m, 1H), 7.93(m, 1H), | MS/FAB :
7.74(s, 1H), 7.57~7.47(m, 7H), 7.32~7.20(m, 4H), 6.85(m, 1H), 6.46(m, 1H) | 399(M*)
H NMR (300 MHz, CDCl) : & 8.73(m, 1H), 8.47(m, 1H) 8.36(s, 1H), o
42 | 7.93(m, 1H), 7.78~7.44(m, 11H), 7.32~7.20(m, 4H), 6.85(m, 1H), 6.46(d, i
1H)
4 H NMR (300 MHz, CDCL) : & 8.73(m, 1H), 8.47(m, 1H), 7.93(m, 1H), | MS/FAB :
7.78~7.67(m, 7H), 7.57~7.20(m, 13H), 6.85(m, 1H), 6.46(d, 1H) 551(M%)
" 'H NMR (300 MHz, CDCl) : & 8.73(m, 1H), 8.59(s, 1H), 7.93(m, 1H), | MS/FAB :
7.78~7.74(m, 3H), 7.57~7.24(m, 18H), 6.46(m, 1H) 551(M%)
- 'H NMR (300 MHz, CDCly) : & 8.73(m, 1H), 8.30(s, 1H), 7.93(m, 1H), | MS/FAB :
7.78~7.74(m, 5H), 7.67(m, 2H), 7.59~7.24(m, 18H), 6.46(m, 1H) 627(M%)
- 'H NMR (300 MHz, CDCl) © & 873(m, 1H), 854(s, 1H), 8.12(m, 2H), | MS/FAB :
7.93(m, 1H), 7.74(s, 1H), 7.57~7.24(m, 13H), 6.67(m, 1H), 6.46(d, 1H) 475(M")
'H NMR (300 MHz, CDCls) : & 9.59(s, 1H), 8.73(m, 1H), 8.29(m, 2H), —
47 | 8.12(m, 2H), 7.93(m, 1H), 7.74~7.70(m, 3H), 7.57~7.24(m, 11H), 7.13(m, .
1H), 6.92(m, 1H), 6.80(m, 1H), 6.46(m, 1H)
" IH NMR (300 MHz, CDCly) : & 8.73(m, 1H), 7.93(m, 1H), 7.78~7.74(m, | MS/FAB :
3H), 7.57~7.24(m, 16H), 6.57(m, 1H), 6.46(m, 2H) 500(M%)
IH NMR (300 MHz, CDCly) : & 8.73(m, 1H), 7.93(m, 1H), 7.74~7.68(m, | MS/FAB :
2 2H), 7.57~7.44(m, 5H), 7.32~7.16(m, 5H), 6.46(m, 1H) 365(M%)
- H NMR (300 MHz, CDCl) : & 8.73(m, 1H), 7.97~7.93(m, 2H), | MS/FAB :
7.78~7.69(m, 3H), 7.57~7.49(m, 7H), 7.32~7.24(m, 3H), 6.46(m, 1H) 415(M")
o H NMR (300 MHz, CDCls) : & 8.73(d, 1H), 7.93(d, 1H), 7.76~7.74(m, 2H), | MS/FAB :
7.59~7 44(m, 6H), 7.32~7.24(m, 3H), 6.46(d, 1H) 366(M°)
s H NMR (300 MHz, CDCl) : & 8.73(d, 1H), 8.17(d, 1H), 8.00~7.93(m, 2H), | MS/FAB :
7.74(s, 1H), 7.57~7.44(m, 7H), 7.32~7.24(m, 3H), 6.46(d, 1H) 416(M*)
- H NMR (300 MHz, CDCly) : & 8.99(s, 1H), 8.73(d, 1H), 7.93(d, 1H), | MS/FAB :
7.74(s, 1H), 7.57~7.44(m, 5H), 7.32~7.24(m, 3H), 6.46(d, 1H) 367(M9)
- IH NMR (300 MHz, CDCls) : & 8.73(d, 1H), 7.93(d, 1H), 7.74~7.68(m, 2H), | MS/FAB :
7.57~7.44(m, 5H), 7.32~7.24(m, 3H), 7.08(d, 1H), 6.46(d, 1H) 350(M%)
55 | 'H NMR (300 MHz, CDCls) : & 8.73(d, 1H), 7.93(d, 1H), 7.74~7.73(m, 3H), | MS/FAB :
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7.57~7.24(m, 10H), 6.46(d, 1H) 400(M")
- H NMR (300 MHz, CDCly) : & 8.73(d, 1H), 7.93(d, 1H), 7.74(s, 1H), | MS/FAB :
7.57~7.44(m, 5H), 7.32~7.24(m, 4H), 6.46(d, 1H) 351(M%)
. H NMR (300 MHz CDCly) : & 8.73(d, 1H), 7.93(d, 1H), 7.74(s, 1H), | MS/FAB :
7.58~7.44(m, 11H), 7.32~7.24(m, 3H), 7.15(d, 1H), 6.46(d, 1H) 425(M")
H NMR (300 MHz, CDCly) : & 873(d, 1H), 8.27(d, 1H), 8.08(s, 1H), i
58 | 7.93(d, 1H), 7.74(s, 1H), 7.58~7.44(m, 13H) 7.32~7.24(m, 3H), 7.15(d, So1v
1H), 6.46(d, 1H)
» H NMR (300 MHz, CDCl) : & 873(d, 1H), 8.23(d, 2H), 8.04(d, 2H), | MS/FAB :
7.93(d, 1H), 7.74(s, 1H), 7.57~7.24(m, 14H), 7.04(s, 1H), 6.46(d, 1H) 501(M%)
- H NMR (300 MHz, CDCl) : & 873(d, 1H), 8.27(d, 2H), 7.93(d, 1H), | MS/FAB :
7.74(s, 1H), 7.57~7.24(m, 17H), 6.46(d, 1H) 501(M%)
o H NMR (300 MHz, CDClL) : & 8.64(d, 1H), 8.18(d, 2H), 7.84(d, 1H), | MS/FAB :
7.65(s, 1H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H), 6.37(d, 1H) 503(M°)
H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.18(d, 2H), 7.84(d, 1H), T
62 | 7.69~7.65(m, 3H), 7.58(d, 2H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H), S50
6.37(d, 1H)
i 'H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.45(d, 1H) 8.02(d, 1H), | MS/FAB :
7.84(d, 2H), 7.65(s, 1H), 7.53~7.35(m, 11H), 7.23~7.15(m, 6H), 6.37(d, 1H) | 525(M")
'H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), i
64 | 7.48~735(m, 5H), 7.27~7.15(m, 5H), 6.95~6.92(m, 4H) 6.63( 2H), —
6.53(d, 2H), 6.45(d, 2H), 6.37(d, 1H), 1.62(s, 6H)
H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), N
65 | 7.48~7.35(m, 5H), 7.27~7.15(m, 5H), 6.82~6.79(m, 4H), 6.67(m, 2H), ST
6.53~6.49(m, 4H), 6.37(d, 1H)
H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s 1H), ——
66 | 7.48~7.35(m, 5H), 7.27~7.11(m, 9H), 6.63(m, 4H), 6.53(d, 2H), 6.37(d, 1H), -
0.56(s, 6H)
'H NMR (300 MHz CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), e
67 | 7.48~7.35(m, 5H), 7.27~7.06(m, 11H), 6.89(m, 2H), 6.53(d, 2H), 6.37(d, S570v)
1H)
IH NMR (300 MHz CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), S
68 | 7.48~7.35(m, 5H), 7.27~7.10(m, 7H), 6.71(m, 1H) 6.53~646(m, 8H), —
6.37(d, 1H), 6.28(m, 4H)
o H NMR (300 MHz, CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s 1H), | MS/FAB :
7.48~7.35(m, 5H), 7.27~7.15(m, 7H), 6.95~6.89(m, 4H) 6.71(m, 2H), | 551(M")
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6.53(d, 4H), 6.37(d, 1H)

s IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.12(d, 2H), 7.88~7.84(m, 3H), | MS/FAB :

7.68~7.65(m, 3H), 7.50~7.35(m, 7H), 7.23~7.15(m, 3H), 6.37(d, 1H) 461(M")
. IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), | MS/FAB :

7.48~7.35(m, 5H), 7.27~7.10(m, 9H), 6.71(m, 2H), 6.53(d, 6H), 6.37(d, 1H) | 527(M%)
- IH NMR (300 MHz, CDCl) : & 8.64(d, 1H), 7.84~7.83(m, 3H), 7.65(s, 1H), | MS/FAB :

7.52~7.35(m, 10H), 7.23~7.15(m, 4H), 6.77(t, 1H), 6.42~6.37(m, 2H) 475(M*)

IH NMR (300 MHz, CDCl) : & 8.73(d, 1H), 8.64(d, 1H), 8.28(d, 2H), e
73 | 7.96(d, 1H), 7.84~7.81(m, 2H), 7.71(d, 1H), 7.65(s, 1H), 7.48~7.35(m, 6H), -

7.23~7.15(m, 3H), 6.37(d, 1H)

IH NMR (300 MHz, €DCl) : & 8.64(d, 1H), 7.84(d, 1H), 7.76(d, 1H), po—
74 | 7.65(s, 1H), 7.48~7.35(m, 5H), 7.23~7.13(m, 9H), 6.84(d, 2H), 6.69(t 1H), —

6.37~6.31(m, 2H), 5.97(d, 1H), 5.68(m, 1H), 3.80(s, 1H), 3.20(d, 1H)

H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H) 7.65(s, 1H), o
75 | 7.48~7.35(m, 5H), 7.28~7.09(m, 7H), 6.95~6.92(m, 2H), 6.71~6.63(m, 2H), -

6.53(d, 2H), 6.45(d, 2H), 6.37(d, 2H), 1.62(s, 6H)

H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H) 7.65(s, 1H), o
76 | 7.48~7.35(m, SH), 7.23~7.10(m, 5H), 6.99(d, 1H), 6.82~6.67(m, 5H), —

6.53~6.49(m, 4H), 6.37(d, 1H)

IH NMR (300 MHz, CDCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), ——
77 | 7.48~7.35(m, 7H), 7.23~7.10(m, 7H), 6.71~6.63(m, 4H), 6.53(d, 2H), Sa30v

6.37(d, 1H), 0.56(s, 6H)

IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H) 7.65(s, 1H), —
78 | 7.48~7.35(m, 5H), 7.23~7.06(m, 11H), 6.87(m, 1H), 6.71¢t 1H), 6.53(d, S

2H), 6.37(d, 1H)

IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H) 7.65(s, 1H), —
79 | 7.48~7.35(m, 5H), 7.23~7.10(m, 7H) 6.71~6.63(m, 3H), 6.53(d, 4H) _——

6.46(m, 2H), 6.37(d, 1H), 6.28(m, 4H)

IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H) 7.65(s, 1H), i
80 | 7.48~7.35(m, 5H), 7.30~7.12(m, 5H), 6.97~695(m, 2H) 6.62%t 1H) S

6.45(d, 2H), 6.37(d, 1H), 3.10(s, 3H), 2.78(s, 4H)

IH NMR (300 MHz, CDCls) : & 8.84(d, 1H), 8.04(d, 1H) 7.85(s, 1H), —
81 | 7.68~7.29(m, 12H), 7.14~7.12(m, 2H), 6.91~6.86(m, 2H), 6.73~6.68(m, —

4H), 6.57(d, 1H), 2.98(s, 4H)
o H NMR (300 MHz, CDCl;) : & 8.84(d, 1H), 8.40(d, 2H), 8.04(d, 1H), | MS/FAB :

7.85(s, 1H), 7.68~7.35(m, 14H), 6.57(d, 1H) 437(M")
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IH NMR (300 MHz, CDCl3) : & 9.85(s, 1H), 9.03(d, 1H), 8.86~8.84(m, 2H), ——t
83 | 8.04~7.96(m, 2H), 7.85~7.82(m, 2H), 7.70~7.55(m, 6H), 7.43~7.35(m, 4H), GRS
6.57(d, 1H)
H NMR (300 MHz, CDCls) : & 8.88~8.84(m, 3H) 8.60(d, 2H), —
84 | 8.04~7.96(m, 2H), 7.85~7.82(m, 2H), 7.68~7.55(m, 5H), 7.43~7.35(m, 4H), i
6.57(d, 1H)
o IH NMR (300 MHz, €DCly) : & 8.84(d, 1H), 8.57(d, 1H), 8.50(d, 1H), | MS/FAB :
8.04(d, 1H), 7.85(s, 1H), 7.68~7.35(m, 14H), 6.57(d, 1H) 437(M*)
4 NMR (300 MHz, CDCl) : & 9.34(s 1H) 8.84~880(m, 2H), —_—
86 | 857~850(m, 3H), 8.04(d, 1H), 7.85(s 1H), 7.68~7.55(m, 7H) P
7.43~7.35(m, 3H), 6.57(d, 1H)
H NMR (300 MHz, CDCl;) : & 8.85~8.84(d, 3H), 857~850(m, 2H), R
87 | 8.09~804(m, 3H), 7.85(s, 1H), 7.68~7.55(m, 6H), 7.43~7.35(m, 3H), rrashel
6.57(d, 1H)
H NMR (300 MHz, CDCls) : & 8.84(d, 1H) 843~840(m, 3H) i
88 | 8.07~800(m, 3H), 7.85(s, 1H), 7.68~7.55(m, 8H), 7.43~7.35(m, 3H), .
6.57(d, 1H)
o 14 NMR (300 MHz, CDCl5) : & 8.84(d, 1H), 8.68(s, 1H), 8.06~7.98(m, 3H), | MS/FAB :
7.85(s, 1H), 7.68~7.35(m, 13H), 6.57(d, 1H) 437(M")
H NMR (300 MHz, CDCls) : & 8.84(d, 1H), 8.60(d, 1K), 8.40(d, 2H), -
90 | 8.04(d, 1H), 7.85~7.81(m, 3H), 7.68~7.60(m, 6H) 7.43~7.35(m, 4H), s2700)
7.10(d, 1H), 6.57(d, 1H)
a5 IH NMR (300 MHz, CDCl3) : & 9.14(s, 1H), 8.64~8.60(m, 2H), 8.32(d, 1H), | MS/FAB :
7.84(d, 1H), 7.69~7.35(m, 11H), 7.23~7.15(m, 3H), 6.37(d, 1H) 437(M%)
IH NMR (300 MHz, CDCl) : & 8.64(d, 1H), 8.20(d, 4H), 8.10(s, 2H), o
92 | 7.84(d, 1H), 7.69~7.58(m, 5H), 7.48~7.35(m, 11H), 7.23~7.15(m, 3H), "
6.37(d, 1H)
H NMR (300 MHz, CDCl) : & 8.65~8.64(m, 5H), 825(s 1H), MSJFAB
93 | 7.89~7.84(m, 5H), 7.69~7.65(m, 3H), 7.58(d, 2H), 7.48~7.35(m, 5H), i
7.23~7.15(m, 3H), 6.37(d, 1H)
. IH NMR (300 MHz, €DCl5) : & 8.64(d, 1H), 7.84(d, 1H), 7.69~7.58(m, 7H), | MS/FAB :
7.48~7.15(m, 13H), 7.06(s, 1H), 6.91~6.85(m, 3H), 6.37(d, 1H) 606(M*)
o IH NMR (300 MHz, €DCly) : & 8.64(d, 1H), 7.84(d, 1H), 7.69~7.58(m, 7H), | MS/FAB :
7.48~7.15(m, 16H), 6.96(s, 1H), 6.37(d, 1H) 622(M*)
o 14 NMR (300 MHz, CDCl) : & 8.64(d, 1H), 7.84(d, 1H), 7.65(s, 1H), | MS/FAB :
7.48~7.35(m, 5H), 7.23~7.10(m, 8H), 6.76~6.71(m, 3H), 6.54~6.53(m, 6H), | 523(M")
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6.37(d, 1H)
H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.45(d, 1H) 8.02(d, 1H), —
97 | 7.84(d, 2H), 7.65(@, 1H), 7.57~7.35(m, 13H), 7.23~7.15(m, 6H), 6.37(d, "
1H), 2.49(s, 6H)
o H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.45(d, 1H), 8.02(d, 1H) | MS/FAB :
7.84(d, 2H), 7.69~7.35(m, 16H), 7.23~7.15(m, 6H), 6.37(d, 1H) 601(M")
IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 7.84(d, 1H), 7.69~7.65(m, 3H), | MS/FAB :
> 7.48~7.15(m, 21H), 6.37(d, 1H) 578(M7)
- IH NMR (300 MHz, €DCl) : & 8.64(d, 1H), 7.84(d, 1H), 7.69~7.65(m, 5H), | MS/FAB :
7.52~7.15(m, 19H), 6.37(d, 1H) 578(M%)
5 H NMR (300 MHz, CDCls) : 6 8.64(m, 1H), 8.13(s, 1H), 7.84(m, 1H), | MS/FAB :
7.69~7.65(m, 7H), 7.58(d, 2H), 7.48~7.15(m, 14H), 6.37(d, 1H) 589(M)
102 IH NMR (300 MHz, CDCly) : & 8.64(m, 1H), 8.18(m, 4H), 7.84(m, 1H), | MS/FAB :
7.75~7.65(m, 5H), 7.58(d, 2H), 7.48~7.16(m, 16H), 6.37(d, 1H) 666(M")
- IH NMR (300 MHz, CDCly) : & 8.64(m, 1H), 7.84(m, 1H), 7.65~7.62(m, | MS/FAB :
3H), 7.48~7.15(m, 25H), 6.37(d, 1H) 617(M")
i 4 NMR (300 MHz, CDCly) : 6 8.64(m, 1H), 7.84(m, 1H), 7.65(s, 1H), | MS/FAB :
7.48~7.36(m, 7H), 7.23~7.15(m, 5H), 6.37(d, 1H), 1.34(s, 9H) 415(M")
IH NMR (300 MHz, CDCly) : & 8.64(m, 1H), 8.50(m, 1H), 8.20(m, 1H), "
105 | 7.96(m, 1H), 7.88~7.82(m, 3H), 7.68~7.65(m, 3H), 7.50~7.15(m, 13H), ——
6.37(d, 1H)
IH NMR (300 MHz, CDCly) : & 8.80(m, 2H), 8.64(m, 1H), 8.02(m, 2H), | MS/FAB :
e 7.84~7.65(m, 7H), 7.48~7.35(m, 5H), 7.23~7.15(m, 3H), 6.36(d, 1H) 459(M"*)
. IH NMR (300 MHz, CDCls) : & 8.83(m, 2H), 8.64(m, 1H), 8.02~7.99(m, | MS/FAB :
3H), 7.84~7.65(m, 7H), 7.48~7.35(m, 8H), 7.23~7.15(m, 3H), 6.37(d, 1H) 535(M7)
- IH NMR (300 MHz, CDCl) : & 9.41(s, 1H), 8.64(m, 1H), 8.18(d, 5H), | MS/FAB :
7.99(m, 1H), 7.84(m, 1H), 7.48~7.15(m, 16H), 6.09(m, 1H) 590(M")
IH NMR (300 MHz, CDCly) : & 9.41(m, 1H), 8.64(m, 1H) 8.18~8.13(m, _——
109 | 2H), 7.99(m, 1H), 7.84(m, 1H), 7.69(m, 4H), 7.48~7.15(m, 16H), 6.09(m, oirelnd
1H)
i IH NMR (300 MHz, CDCly) : & 9.41(m, 1H), 8.64(m, 1H), 8.50(m, 1H) | MS/FAB :
8.20(m, 3H), 8.10(s, 2H), 7.84(m, 1H), 7.48~7.15(m, 18H), 6.09(m, 1H) 588(M%)
- IH NMR (300 MHz, CDCl) : & 8.86(s, 1H), 8.73(d, 1H), 8.27(d, 5H), | MS/FAB :
8.07(s, 1H), 7.93(d, 1H), 7.57~7.24(m, 16H), 6.18(d, 1H) 590(M*)
IH NMR (300 MHz, CDCl3) : & 8.86(s, 1H), 8.73(d, 1H), 8.27~8.22(m, 2H), | MS/FAB :
s 8.07(s, 1H), 7.93(d, 1H), 7.78(d, 4H), 7.57~7.24(m, 16H), 6.18(d, 1H) 589(M%)
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L 1H NMR (300 MHz, CDCL) : & 8.86(s, 1H), 8.73(d, 1H), 8.59(s, 1H), | MS/FAB :
8.29(d, 3H), 8.19(s, 2H), 7.93(d, 1H), 7.57~7.24(m, 18H), 6.18(d, 1H) 588(M%)
- IH NMR (300 MHz, CDCly) : & 8.73(d, 1H), 8.54(d, 1H), 8.27(d, 4H), | MS/FAB :
8.07(d, 1H), 7.94~7.93(m, 2H), 7.74~7.24(m, 18H), 6.46(d, 1H) 640(M*)
L1 1H NMR (300 MHz, CDCl) : & 873(d, 1H), 8.54(d, 1H), 8.22(s, 1H), | MS/FAB :
8.07(d, 1H), 7.94~7.93(m, 2H), 7.78~7.24(m, 22H), 6.46(d, 1H) 633(M*)
H NMR (300 MHz, CDCly) : & 8.73(d, 1H), 8.54(d, 1H), 8.45(d, 1H), .
116 | 829(d, 2H), 8.19(s, 2H), 8.07(d, 1H) 7.93(d, 1H), 7.74~7.24(m, 20H) -
6.46(d, 1H)
5 H NMR (300 MHz, CDCls) : & 8.27(d, 5H), 8.10~8.08(m, 2H), 7.93(s, 1H), | MS/FAB :
7.50~7.35(m, 11H), 7.25(d, 1H), 6.46(d, LH), 1.67(s, 6H) 541(M7)
- H NMR (300 MHz, CDCl5) : & 8.38(s, 1H), 8.27(d, 5H), 8.09~8.08(m, 2H), | MS/FAB :
7.68~7.40(m, 12H), 7.23(t, 1H), 6.51(d, 1H), 1.67(s, 6H) 540(M7)
s H NMR (300 MHz, CDCls) : & 8.30~8.27(m, 6H), 8.08~8.01(m, 3H), | MS/FAB :
7.60~7.40(m, 11H), 7.23(t, 1H), 6.51(d, 1H), 1.67(s, 6H) 540(M7)
12 1H NMR (300 MHz, CDCls) : & 8.53(s, 1H), 8.27(m, 5H), 8.10~8.08(m, | MS/FAB :
2H), 7.50~7.35(m, 11H), 7.25(d, 1H), 6.18(d, 1H), 1.67(s, 6H) 541(M7)
5 1H NMR (300 MHz, CDCls) : & 8.18(d, 5H), 8.00~7.99(m, 3H), 7.72(d, 1H), | MS/FAB :
7.51~7.50(m, 2H), 7.41~7.31(m, 9H), 7.14(t, 1H), 6.42(d, 1H), 1.62(s, 6H) | 541(M")
125 H NMR (300 MHz, CDCL) : & 818(d, 5H), 8.01~7.99(m, 2H) | MS/FAB :
7.41~7.26(m, 12H), 7.16(d, 1H), 6.09(d, 1H), 1.62(s, 6H) 542(M*)
IH NMR (300 MHz, CDCh) : & 8.69(s, 1H), 8.18(d, 5H), 7.99(s, 1H), | MS/FAB :
= 7.91~7.83(m, 3H), 7.48~7.31(m, 11H), 7.16(d, 1H), 6.37(d, 1H), 1.68(s, 6H) | 592(M"*)
124 IH NMR (300 MHz, CDCL) : & 8.29(s, 1H), 8.18(d, 5H), 7.99(s, 1H), | MS/FAB :
7.91~7.87(m, 2H), 7.59(s, 1H), 7.48~7.31(m, 13H), 6.42(d, 1H), 1.63(s, 6H) | 591(M")
- H NMR (300 MHz, CDCl) : & 821~8.18(m, 7H), 7.99(s, 1H), | MS/FAB :
7.92~7.87(m, 3H), 7.50~7.31(m, 12H), 6.42(d, 1H), 1.68(s, 6H) 591(M7)
1H NMR (300 MHz, CDCly) : & 8.69(s, LH), 8.44(s, 1H), 8.18(d, 5H), 7.99(s, —
126 | 1H), 7.91~7.87(m, 2H), 7.48~7.31(m, 11H), 7.16(d, 1H), 6.09(d, 1H), -
1.68(s, 6H)
- H NMR (300 MHz, CDCl) : & 8.18(d, 6H), 8.00~7.99(m, 2H) | MS/FAB :
7.91~7.87(m, 2H), 7.72(d, 1H), 7.50~7.31(m, 12H), 6.42(d, 1H), 1.68(s, 6H) | 591(M")
- 1H NMR (300 MHz, CDCL) : & 8.69(s, 1H), 8.18(d, 5H), 7.99(s, 1H), | MS/FAB :
7.91~7.87(m, 2H), 7.48~7.31(m, 12H), 7.16(d, 1H), 6.09(d, 1H), 1.68(s, 6H) | 592(M")
1H NMR (300 MHz, CDCls) : & 8.18(d, 5H), 7.99~7.88(m, 3H), 7.65(s, 1H), | MS/FAB :
122 7.42~7.31(m, 10H), 7.16(d, 1H), 6.37(d, 1H) 532(M7)
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- H NMR (300 MHz, CDCls) : & 8.35(d, 1H), 8.18(d, 5H), 7.99~7.88(m, 3H), | MS/FAB :
7.50~7.31(m, 12H), 6.42(d, 1H) 531(M%)
a1 H NMR (300 MHz, CDCl) : & 8.35(m, 1H), 8.18(m, 5H), 7.99~7.88(m, | MS/FAB :
3H), 7.50~7.23(m, 12H), 6.42(d, 1H) 530(M7)
132 H NMR (300 MHz, CDCl) : & 8.18(m, 5H), 7.99~7.88(m, 3H), 7.65(d, | MS/FAB :
1H), 7.42~7.31(m, 10H), 7.16(d, 1H), 6.09(m, 1H) 531(M7)
H NMR (300 MHz, CDCls) : & 8.18(m, 5H), 8.06~7.99(m, 3H), 7.76(s, G
133 | 1H), 7.68~7.65(m, 2H), 7.57(m, 2H) 7.41~7.31(m, 8H), 7.16(m, 1H), "
6.37(m, 1H)
1 H NMR (300 MHz, CDCls) : & 8.18(m, 5H), 8.06~7.95(m, 4H), 7.76(s, | MS/FAB :
1H), 7.68(s, 1H), 7.57~7.31(m, 12H), 6.42(d, 1H) 580(M7)
. 'H NMR (300 MHz, CDCls) : & 8.18(m, 5H), 8.06~7.95(m, 4H), 7.76(s, | MS/FAB :
1H), 7.68(s, 1H), 7.50~7.23(m, 12H), 6.42(d, 1H) 580(M7)
'H NMR (300 MHz, CDCls) : & 8.18(m, 5H), 8.06~7.9%(m, 3H), 7.76(s, MSJFAB
136 | 1H), 7.68~7.65(m, 2H), 7.57(m, 2H), 7.41~7.31(m, 8H), 7.16(d, 1H), g
6.09(m, 1H)
. 'H NMR (300 MHz, CDCl) : & 8.18(m, 5H), 7.99(m, 1H), 7.65~7.56(m, | MS/FAB :
3H), 7.41~7.16(m, 11H), 6.37(d, 1H) 515(M%)
18 H NMR (300 MHz, CDCls) - 6 8.18(m, S5H), 7.99(m, 1H), 7.69(d, 2H), | MS/FAB :
7.56~7.22(m, 13H), 6.42(d, 1H) 514(M%)
136 'H NMR {300 MHz, CDCls) : & 8.18(m, 5H), 7.99(m, 1H), 7.79(d, 2H), | MS/FAB :
7.56~7.22(m, 12H), 7.03(d, 1H), 6.42(d, 1H) 514(M%)
- H NMR (300 MHz, CDCls) : & 8.18(m, 5H), 7.99(m, 1H), 7.65~7.56(m, | MS/FAB :
3H), 7.41~7.16(m, 11H), 6.09(m, 1H) 515(M%)
- IH NMR (300 MHz, CDCls) : & 8.38(s, 5H), 8.26~8.19(m, 3H), 7.85(s, 1H), | MS/FAB :
7.77(s, 2H), 7.61~7.51(m, 10H), 7.36(d, 1H), 6.57(d, 1H) 565(M%)
o IH NMR (300 MHz, CDCly) : & 8.38(s, 5H), 8.26~8.19(m, 3H), 7.99(d, 1H), | MS/FAB :
7.77~751(m, 14H), 6.62(d, 1H) 564(M7)
o H NMR (300 MHz, CDCly) : & 8.38(s, 5H), 8.26~8.19(m, 3H), 7.99(d, 1H), | MS/FAB :
7.77~7.51(m, 13H), 7.23(d, 1H), 6.62(d, 1H) 564(M%)
- H NMR (300 MHz, CDCl) : & 8.38(s, 5H), 8.26~8.19(m, 3H), 7.85(s, 1H), | MS/FAB :
7.77(s, 2H), 7.61~7.51(m, 10H), 7.36(d, 1H), 6.29(d, 1H) 565(M°)
H NMR (300 MHz, CDCly) : & 8.38(s, 4H), 8.00(s, 3H), 7.68~7.51(m, —
145 | 11H), 7.36(d, 1H), 7.15~7.12(m, 2H), 6.83~6.79(m, 3H), 6.65(d, 1H), -
6.57(d, 1H), 1.82(s, 6H)
146 | 'H NMR (300 MHz, CDCl) : & 8.38(s, 4H), 8.00(s, 1H), 7.68~7.51(m, | MS/FAB :
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13H), 7.36(d, 1H), 7.15~7.12(m, 2H), 6.99(s, 1H), 6.83(t, 1H), 6.69~6.65(m, | 632(M")
2H), 6.57(d, 1H), 1.82(s, 6H)
. 1H NMR (300 MHz, CDCl5) : & 9.61(s, 1H), 8.84(s, 1H), 8.53(s, 1H), 8.38(s, | MS/FAB :
5H), 8.19(s, 1H), 8.04(s, 1H), 7.68~6.35(m, 16H) 590(M<)
Las H NMR (300 MHz, CDCls) : & 8.97(s, 1H), 8.84(s, 1H), 8.53(s, 1H), 8.38(s, | MS/FAB :
5H), 8.19(s, 1H), 8.04(s, 1H), 7.68~6.35(m, 16H) 590(M7)
H NMR (300 MHz, CDCls) : 6 8.84(s, 1H), 8.53(s, 1H), 8.38(s, 5H), 8.19(s, | MS/FAB :
149 1H), 8.07~8.04(m, 2H), 7.68~6.35(m, 16H) 590(M%)
- 1H NMR (300 MHz, CDCls) : & 8.84(s, 1H), 8.61(d, 1H), 8.53(s, 1H), 8.38(s, | MS/FAB :
5H), 8.19(s, 1H), 8.04(s, 1H), 7.68~6.35(m, 16H) 590(M)
151 H NMR (300 MHz, CDCls) : & 8.77(s, 1H), 8.64(d, 1H), 8.18(d, 5H), | MS/FAB :
7.99(s, 1H), 7.84(d, 1H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H), 6.09(d, 1H) | 591(M")
i H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 5H), 7.99(s, 1H), | MS/FAB :
7.84(d, 1H), 7.65(s, 1H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H), 6.09(d, 1H) | 591(M"~)
H NMR (300 MHz, CDCl:) : & 8.64(d, 1H), 8.18(d, 1H), 8.13(s, 1H), A
153 | 7.99(s, 1H), 7.84(d, 1H), 7.69~7.65(m, G5H), 7.48~7.31(m, 13H), g
7.23~7.15(m, 3H), 6.09(d, 1H)
IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 2H) 8.13(s 1H), —
154 | 7.99(s, 1H), 7.84(d, 1H), 7.69~7.65(m, 4H) 7.48~7.31(m, 13H), —
7.23~7.15(m, 3H), 6.09(d, 1H)
H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.50(s, 1H), 8.20(d, 3H), MSJFAB
155 | 8.10(s, 2H), 7.84(d, 1H), 7.65(s, 1H), 7.48~7.31(m, 15H), 7.23~7.15(m, 3H), ity
6.09(d, 1H)
IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.20(d, 4H), 8.10(s, 2H), —
156 | 7.99(s, 1H), 7.84(d, 1H), 7.65(s, 1H), 7.48~7.31(m, 14H), 7.23~7.15(m, 3H), -
6.09(d, 1H)
i H NMR (300 MHz, CDCls) : & 9.24(s, 1H), 8.45(d, 1H), 8.33(d, 1H), | MS/FAB :
8.18(d, 5H), 7.99(s, 1H), 7.84(d, 1H), 7.48~7.15(m, 16H) 591(M7)
- H NMR (300 MHz, CDCls) : & 8.77(s, 1H), 8.45(d, 1H), 8.33(d, 1H), | MS/FAB :
8.18(d, 5H), 7.99(s, 1H), 7.84(d, 1H), 7.48~7.15(m, 16H) 591(M%)
- H NMR (300 MHz, CDCly) : & 8.45(d, 1H), 8.33(d, 1H), 8.18(d, 5H), | MS/FAB :
7.99(s, 1H), 7.87~7.84(m, 2H), 7.48~7.15(m, 16H) 591(M*)
- 1H NMR (300 MHz, CDCly) : & 8.45~8.41(m, 2H), 8.33(d, 1H), 8.18(d, 5H), | MS/FAB :
7.99(s, 1H), 7.84(d, 1H), 7.48~7.15(m, 16H) 591(M*)
161 IH NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.41(d, 1H), 8.33(d, 1H), | MS/FAB :
8.18(d, 5H), 7.99(s, 1H), 7.84(d, 1H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H) | 591(M*)
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[0199]

[0200]
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7H), 6.37(d, 1H)

- IH NMR (300 MHz, CDCl) : & 877(s, 1H), 8.64(d, 1H) 8.33(d, 1H) | MS/FAB :
8.18(d, 5H), 7.99(s, 1H), 7.84(d, 1H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H) | 581(M%)
Lea IH NMR (300 MHz, CDCl) : & 9.41(s, 1H), 8.64(d, 1H), 8.33(d, 1H) | MS/FAB :
8.18(d, 5H), 7.99(s, 1H), 7.84(d, 1H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H) | 581(M%)
» IH NMR (300 MHz, CDCly) : & 8.64(d, 1H), 8.33(d, 1H), 8.18(d, 5H), | MS/FAB :
7.99(s, 1H), 7.87~7.84(m, 2H), 7.48~7.31(m, 13H), 7.23~7.15(m, 3H) 591(M%)
IH NMR (300 MHz, CDCl:) : & 8.64(d, 1H), 8.18~8.09(m, 8H), 7.99(s, 1H), | MS/FAB :
te> 7.84(d, 1H), 7.65(s, 1H), 7.52~7.31(m, 11H), 7.23~7.15(m, 2H) 592(M%)
- H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 5H), 7.99(s, 1H) | MS/FAB :
7.84(d, 1H), 7.65(s, 1H), 7.62(s, 1H), 7.52~7.31(m, 13H), 7.23~7.15(m, 2H) | 592(M%)
. IH NMR (300 MHz, CDCls) : & 877(s, 1H), 8.64(d, 1H) 8.18(d, 5H), | MS/FAB :
8.09(s, 1H), 7.99(s, 1H), 7.84(d, 1H), 7.52~7.31(m, 13H), 7.23~7.15(m, 2H) | 582(M%)
Les IH NMR (300 MHz, CDCl) : & 9.41(s, 1H), 8.64(d, 1H) 8.18(d, 5H), | MS/FAB :
8.09(s, 1H), 7.99(s, 1H), 7.84(d, 1H), 7.52~7.31(m, 13H), 7.23~7.15(m, 2H) | 592(M%)
. IH NMR (300 MHz, CDCls) : & 8.45(d, 1H), 8.18~8.09(m, 8H), 7.99(s, 1H), | MS/FAB :
7.84(d, 1H), 7.65(s, 1H), 7.48~7.31(m, 11H), 7.23~7.15(m, 2H) 592(M%)
H NMR (300 MHz, CDCls) © & 8.64(d, 1H), 8.18(d, 1H), 7.99(s, 1H), —t
170 | 7.84(d, 1H), 7.75(d, 4H), 7.65(s, 1H), 7.48~7.31(m, 17H), 7.23~7.15(m -

- 4 NMR (300 MHz, CDCl) : & 8.64(d, 1H), 8.18(d, 3H), 7.99(s, 1H), | MS/FAB :
7.84(d, 1H), 7.75(d, 2H), 7.65(s, 1H), 7.48~7.15(m, 20H), 6.37(d, 1H) 666(M")
IH NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 3H), 7.99(s, 1H), | MS/FAB :
= 7.84(d, 1H), 7.65(s, 1H), 7.56(s, 3H), 7.48~7.15(m, 23H), 6.37(d, 1H) 742(M%)
IH NMR (300 MHz, CDCl) : & 8.64(d, 1H), 8.49(d, 2H), 8.28(d, 2H), ——
173 | 8.18(d, 1H), 7.99(s, 1H), 7.84~7.65(m, 3H), 7.65(s, 1H), 7.48~7.15(m, 12H), S50
6.37(d, 1H)
H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.49(d, 1H) 8.28(d, 1H), —
174 | 8.18(d, 3H), 7.99(s, 1H), 7.84(d, 1H), 7.75(t 1H), 7.65(s, 1H), 7.48~7.15(m, o

14H), 6.37(d, 1H)

- H NMR (300 MHz, CDCls) : & 8.64(d, 1H), 8.18(d, 5H), 7.99(s, 1H) | MS/FAB :
7.84(d, 1H), 7.65(s, 1H), 7.48~7.15(m, 16H), 6.09(d, 1H) 590(M")
- 4 NMR (300 MHz, CDClj) : & 8.64(d, 1H) 8.18~8.14(m, 5H) | MS/FAB :
7.84~7.60(m, 7H), 7.48~6.97(m, 26H), 6.37(d, 1H) 905(M*)
- 4 NMR (300 MHz, CDCl) : & 8.64(d, 1H), 8.18~8.14(m, S5H) | MS/FAB :

7.84~7.77(m, 3H), 7.65~7.60(m, 4H), 7.48~7.06(m, 26H), 6.37(d, 1H) 905(M~)

178 |H NMR (300 MHz, CDCly)

5 8.64(d, 1H), 8.18~8.14(m, 5H) | MS/FAB :

7.84~7.79(m, 3H), 7.65~7.60(m, 4H), 7.48~7.15(m, 30H), 6.37(d, 1H) 925(M*)
- 1H NMR (300 MHz, CDCL) : & 8.64(d, 1H), 8.45(d, 3H), 8.18~8.14(m, 5H), | MS/FAB :
7.98~7.84(m, 5H), 7.48~7.15(m, 23H), 6.37(d, 1H) 842(M*)

stel ¥ W mrh s AWac. aed, svle) Ads 2 ouge
oA, ® el Wzt d7le ANde] slste] @AHE AL ol 87
JEEEIE NEEE RS

M 1. HEAE 1A%

at7] Bt am BAE = S
A ERER AL,

2-TNATA(4,4"

Y WA EAER AGHA, 3] B 2 HAHE FFES 9

,4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)<
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Z 2247 A}83ar, o-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) S A¥+EZE E2= A}
o, g3 e 25 2te f71EFaAE AFE: 1T0/2-TNATA(80 nm)/ a-NPD(30 nm)/3}§Ea+3d}gt=
¢(30 nm)/A1q3(30nm)/LiF(0.5nm)/A1(60nm) .

=== (Corning)AFE] 15Q/em2(1000A) ITO F2]71#<S 50mm x 50mm x 0.7mmI 7|2 ZElA olAHE o] A&
ZRALZI EFe BEoA 2 168 ek 25w AT F, 308E UV LEAAEE] AFE ST

(s}
E(EFE:1100)E ¥ 5239
g AR A1q3§‘r§a}%e 30 nmeF 5
LiF0.5 nm (KJ}%SO,;g I Al 60 m(ANAT)E FxH oz AFZsle], 129

A5 Azxstdtt. olE BHuAIE 1ol it}

Hlae 2. WaAE 2 AF

st7] 3teh bE BAIEE SPEES 1F 54 S2ER AMEEa, st7] 38 o FAHE SEES Y =
Al =HER ARE3al, 2-TNATA(4,4',4"-tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine)< A3+
= E47 AFg3a, o -NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & A&+4%5 =22 AlE3
of, gt &2 FxE e FIEFAAE ARtk 1T0/2-INATA(80 nm)/ a-NPD(30 nm)/3}3HEb+3HeHE
c(30 nm)/Alg3(30nm)/LiF(0.5nm)/A1(60nm) .

ﬂiELE%@manQA BQNMKN%A)IO<%ﬂﬂ%%5%mx5mme7m1lﬂi,ﬁﬂﬂ OMAIE, ©]
X 2IdUFH E5E S50 4 158 T 25T ARG F, 3025t Al7gste] AREsHT. A7)
712k e 2- TNATAE AF Z&ste] 80 nm FAS AFTATES FAAUT. AV AFFET A, a-
NPDE W& FZete] 30mm 7719 AeaEES AU, A7 AeeET 4ol 333 aE ZAHE 3
e 2 e 2 FAEE SFE(EDE1100)E AT T2t 30nm FAY HFFE AT ol F,
B7] g el Alg3stEE S 30me] FAR HFFFste] dATESS A, AV dAAFEF
Holl LiF 0.5nmm(AAF95) 3 Al 60m(NE=)E A er Agsaste], (A2 ol w219 Akep 22
71 LGRS AT, o8 vugE2egal g},

N \5

(RFERA o>
[
/

IR




[0212]
[0213]
[0214]

[0215]

[0216]

[0217]

TNATA(80 nm)/ a-NPD(30 nm)/[1F =2 ZF2E 33tE 1 WA 179 F  sh+skgdE ¢(10%)1(30
nm)/Alq3(30nm)/LiF(0.5nm)/AL(60nm) ] T-2E zh= fr7dgaats At aela ofs 7247 AE
A 179 2}ar 3o},
gr7kd 1. 43 54 Hr}
1D AE 1 WA 1799 &3 54 H7}
A7) vlald) 2 AA oA AFE HuAE 1, 2 2 AZE 1 WA 1799 sle], Keithley sourcemeter
"2400", KONIKA MINOLTA "CS-2000"& o] §3fe] whgfl=, wgasd, wgsas 42 grisglon], o Avs
7] [A3FET () ol YeERATE. A7) AZELS 511~517 nm BY oA 4 233 15 37kS ®BoFTt.
[ASET(E)]
SAE ToE
Ak 3 58 HE]
4% No. | BEE | BUE A
OP. V [ed/mm?] [cd/A] [nm]
MNo. Mo.
HZHE 1 a c BIFR 2870 23.7 511
B s 2 b c 6.41 2813 28.1 513
1 I c 5.1 4547 45,47 515
2 2 - 5.0 35856 35.85 514
3 3 - 5.8 3633 36.33 5156
4 4 e 5.6 3504 35.04 514
5 5 c 8.0 3461 34.61 511
B 6 - 5.2 3281 32.81 51h
7 7 = 5.8 3214 32.14 514
8 8 - h.2 3648 36.49 hld
9 9 o 5.4 3377 33.77 515
10 10 e 5.2 3285 32.85 511
11 11 - 5.8 3503 35.03 511
12 12 c 5.7 3330 33.3 517
13 13 o 5.3 3261 32.61 515
14 14 - 5.9 34089 34.09 513
15 15 c 5.5 34386 34.85 511
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18 16 5.7 3214 32.14 514
17 17 5.2 3649 35.49 514
18 15 5.4 3377 33.77 516
13 19 5.2 3285 32.85 511
20 20 B 3603 36.03 511
21 21 5.7 3330 33.3 517
22 22 5.8 3261 32.61 516
23 23 5.9 3409 34.09 513
24 24 55 3485 34.85 511
2b 2b 5.9 3365 33.65 516
26 26 5.3 3211 32.11 516
27 ar 5.6 3262 32.52 512
28 28 b 3480 34.8 516
29 29 5.8 3419 34.19 513
30 30 5.9 3326 33.25 515
31 31 5.5 3213 32.13 511
32 52 54 3417 34.17 516
33 33 5.7 3328 33.28 514
34 34 5.9 3360 33.6 B
36 36 6.0 3294 32.94 511
36 36 5.1 3357 33.67 516
37 37 B3 3312 33:12 516
38 38 52 3267 32.67 514
39 39 5:3 3475 34.75 512
40 40 538 3234 32.34 518
41 41 5.0 3454 34.54 513
42 42 5.1 3635 36.35 516
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43 43 5.6 3270 32.7 514
44 44 5.6 3296 32.96 511
45 45 5.5 3269 32.89 515
46 46 5.6 3337 33.37 512
47 47 5.2 3415 34.15 513
48 45 5.3 3693 35.93 511
49 49 5.8 3315 3315 Lok
50 50 5.3 3388 33.93 513
51 bl 5.8 3474 34.74 512
52 b2 5.6 3046 3b.46 516
53 b3 B3 3472 34.72 511
54 b4 5,7 3370 357 514
55 56 5.3 3359 33.59 512
56 o6 5:5 3672 85:72 517
57 b7 5.6 3670 0.7 B13
58 als] 5.8 3660 35:5 512
58 59 5.0 3247 32.47 517
B0 80 5.4 3663 36.53 517
61 Bl 5.2 3487 34.97 513
B2 B2 5.8 3488 34.88 516
B3 B3 54 3679 39,79 512
B4 B4 5.3 3048 35.48 512
6o Bh 5.6 2HT 32.57 514
BG &6 5.8 3213 32.13 511
B7 B7 54 3417 34.17 516
B8 B8 5.7 3328 33.28 514
69 B9 5.9 3360 33.8 517
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70 70 6.0 3294 32.94 511
71 71 5.1 3387 33.67 516
2 T2 B3 3312 3312 516
73 73 5.2 3267 32.57 514
74 74 5.3 3475 34.75 512
¥is B 5.9 3234 32.34 516
i Kis 5.0 3454 34.54 513
K T 5.1 3635 35:35 516
78 6 5.8 3270 32.7 514
79 (! 5.8 3296 32.96 511
&0 80 55 3269 32.69 51b
81 81 5.8 3337 33:37 512
82 82 52 3415 34.15 513
83 83 53 3693 36.93 511
64 84 5.6 3315 33.18 513
b 86 5.3 3393 33:98 513
56 86 Soo) 3474 34.74 512
87 87 5.6 3646 35.46 516
68 86 H9 3472 34.72 511
89 89 5.7 3370 33.7 514
90 30 5] 3359 33.59 512
91 91 5.5 3672 36.72 517
92 92 5.8 3570 35.7 513
a3 93 5.8 3650 36.5 512
94 94 5.0 3247 32.47 517
95 95 5.4 3653 35.53 517
96 96 5.2 3497 34.97 513
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g7 97 5.8 3488 34.88 516
96 98 54 3679 5848 512
99 99 5.3 4548 45.48 512
100 100 5.6 3267 32.57 514
101 101 5.5 3213 82:13 511
102 102 b4 3417 34.17 516
103 103 5. 3328 33.28 514
104 104 5.9 3360 33.8 517
105 105 6.0 4284 42.94 511
106 108 5.1 3367 33.57 516
107 107 5.3 3812 38.12 516
108 108 5.2 35T 32.57 514
109 109 5.3 3475 34.75 512
110 110 5.9 4234 42.34 516
111 111 5.0 34654 34.54 513
112 112 5.1 3635 3b.3b 516
113 143 5.6 3970 39.7 514
114 114 5.6 4296 42.96 511
115 115 5.2 4444 44.44 51%
116 116 5.1 3866 38.66 514
117 117 5.0 3922 39.22 516
118 118 5,7 3418 34.18 516
118 119 5.0 3989 38.89 512
120 120 5.6 3467 34.57 514
121 121 5.3 4283 42.83 516
122 122 5.3 34b4 34.54 517
123 125 5.5 3203 32.03 Bla
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124 124 B 4547 45.47 hi%
125 125 5.0 3585 35.85 514
126 128 5.8 3533 35.85 515
127 127 5.6 3504 35.04 514
128 128 6.0 3461 34.61 511
125 128 5.2 3281 32.81 518
130 130 B 3214 32.14 514
131 183 5.2 3549 35.49 514
132 132 5.4 3377 3377 516
133 133 5.2 3285 32.85 511
134 134 s 3503 o500 Bl
il 185 5.7 3330 Ga.8 517
BE: G 138 it 3261 22.61 s
137 137 5.9 3409 34.09 513
138 138 ) 3485 34.85 511
158 138 5.8 3366 3565 BiE
140 140 g sell 32.11 HlE
141 141 BE BERE 3258 BL3
142 142 B 3450 34.8 516
143 143 5.8 3419 34.19 513
144 144 5] 3325 33.25 Saks
145 145 5.5 3213 3213 g
146 148 5.4 3417 34.17 518
147 147 BT 3328 33.28 514
148 148 59 3360 33.6 517
149 149 6.0 3294 32.894 511
180 150 5.1 3367 33.67 516
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151 151 c 5.3 3312 33.12 516
152 152 c 5.2 3257 32.57 514
153 153 - 5.3 3475 34.75 512
154 154 - 5.9 3234 32.34 516
155 155 c 5.0 3454 34.54 513
156 156 - 51 3535 35.36 516
157 157 - 5.6 3270 32.7 514
168 158 c 5.6 3296 32.96 511
159 159 c 5.5 3268 32.68 515
160 160 - 5.6 3337 33.37 h12
161 161 - 5.2 3415 34.15 513
162 162 c 5.3 35393 35.93 511
153 163 c 5.6 3316 33.15 513
164 164 - 5.8 3393 33.93 513
165 165 c 5.3 3474 34.74 512
156 166 c 5.6 3548 35.46 516
167 167 - 5.3 3472 34.72 511
168 168 - 5.7 3370 33.7 514
169 169 c 5.3 3359 33.59 512
170 170 c 5.5 3572 35. 72 517
171 171 - 5.6 3570 387 513
172 172 c 5.6 3550 3.5 512
173 173 e 5.0 3247 32.47 517
174 174 - 5.4 35653 35.63 517
175 175 e 5.2 3497 34.97 513
176 176 c 5.8 3438 34.88 516
177 177 c 5.4 3579 35.79 512
176 178 c 5.3 3548 35.48 512
179 179 c h.B 3257 32.57 514

[0218]

[0219]

[0220] A7 [ABFETH) 1S 2RE Fy= viel o] AZ 1 A 179% H|WAE 1, 20 H]sto] ke o33 EA

S YERAT.

[0221]

[0222] 7t 20 % 54 37t

[0223] 1) AZ 1 WA 1799 4 E4 B7}

[0224] A7) B @ Ao AR HuAZE 1, 2 2L AZ 1 WA 1799) thstel, ENC Bl EAAFS LTS-
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1004AC 7 &4 FAE o] &3le] 3000 nitE 7]FoZ o] 97% =dsl= Al7H
[

BE 37] [A4zZE) 1ol JERSIT
[0225] [A4F ()]
SiE EE +5
HZ No kel kel
No. Noe. Time [Hours]
H &= 1 a i 72
Ho48E 2 b & 65
1 1 . 112
2 2 . 114
5 = c 102
4 4 . 97
5 5 . 104
B B . 108
7 7 8 103
8 8 . 94
[0226]
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g 9 93
10 10 181
11 11 116
12 12 100
18 13 92
14 14 S
15 {13 116
16 16 97
17 17 118
18 18 119
19 19 100
20 20 114
21 21 90
22 22 100
23 23 107
a4 24 101
ia] 25 96
6 26 189
a7 27 101
a8 23 93
29 29 162
30 30 112
31 31 114
32 32 102
53 33 97
34 34 104
35 i5i8) 103
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36 36 103
37 37 94
38 33 98
39 39 181
40 40 116
41 41 100
42 42 92
43 43 93
44 44 116
45 45 a7
46 46 116
47 47 118
45 43 100
49 43 114
50 50 94
51 51 108
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