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R'
| SN
R'
| = 7 A
g
N ©)
RU*--..._\
| S o
R NF | S
-
R'

[0056] —#&xX (C) [THWLT. R’ [EKFE, AIKRFVILE, XNUKRZILE, T
ToILE, ALARFL Tz ZLE, ANKRTzZLE, XEEYDZILE
ThHY., B2 EL—DDR’ MY LEEBRT S,

[0057] —M=xX (A) ISRTEILGEBEEZRT SRR X (&, HIAETE [k
12] ITRTILEMEREKLET D,

[0058]
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[1E12]

[0059] —M&= (C) [TRT LI UBBEEET HAWINILL X (X, HIZIETERE b
13] [CRTILEMEREET D,
[0060]
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[1£13]

Ru(bpy),NCS

[0061]  HERURERML X (KT D BEFHRERELG DT UHIIERELY ZiE 2 D IR
HOBEDHE, TEHEER (6) ~ (13) IIFRT
[0062]
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[1E14]

NG CO0H

_ ‘Qiib’ " (8)

—

W
¢

/\/ OH
™ /. (8)

[0063] = (7) IZTBEWVWTnIFZO~10DNEHMTHD, =X (8) [THWLWTnlEk1~
20NEBHTHS,
[0064]
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[1£15]
f?f
N
A ><N/°'
®
=
&
(J

“ O
N
N
COOH — PNF COOH

(9) (10) (11)

[0065] [1E16]

(12)

[0066] HIRINERGILXIZHT DEFRZEBIRELD ST DHILELLY &2 DA WUNE
HOBEDOH %=, TioEERX (14) ~ (18) ITFRT,
[0067]
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[1E17]

(14)

[0068] [1E18]

[0069]
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[1£19]

(16)

X
R

[0070] [1B20]

[0071]
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[0072]

[0073]

[0074]

[1E21]

A
FHRURA T, HRINEBLL X (2B T D n EFREBEN T D HILEMLY
DAREBEFICETENDEHERE, RIUERROFEEAMNL E5F=HI2, SHRIL
MHEOARIARNALL, ABEBRRFOEBERNEICALT S,
SERUA L, T OHILARLLY & HIRURERML X & DRI ET SRS RRAL
AZALTHEL, HEEBALARBEATE S, ARG X &5 O HILEMI
Y EMNEEBELTLTEH &L,

HEMMA L LTEHERED 2EOENEFON, fIZEAFLY, TFL

v, FARy—1, 3=UIZ), IFYTY, TanRr—2, 2=

(18)

TILADTDAN, RoDYyTy, ALYy, i —JaELy, FFLY
Et=TFLU FOFLY, 2—IFIAFILY, 2—FA XV IFL
U.RUDLY, MYTLABAFLY, YT/ AFLY, TRFXFVALNR
ZIAFLY, TEORFCIFLY, 3— (1—FVFILEYD=DL—4
—qJL) FOELY, 83— (1=TFIL—3—AFIEYP=DL—4—4A
L) FOELVRBEDERLTOWTHEHEKRTEORERTEL IO ZEDE
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[0075]

[0076]

[0077]

MRLKFREOR YTy, 7AaRy—1, 3—=A)b, Th—1-—-I
V=1, A—CAILGEDMDARMERILKREOE ; >o/OnxH LD
A, OONFEUDAI, VH/AANFHOIUDALI), TV, F
8L, EJIZLUREMDEBEREILKREDE ;. %4/, 7O
ZIb. OV, TLEZIL, TORCIL, FLADOFAIL, £/ DA
L, 284 I, JLAAIIL, 78040, 4 VTZHRAAIL, TLI72OA
WigET bR, 2T VILE, XD, FXVAFL/ XD X VAR
SIVEEDI—TILE  TRATIVE  YILT7ooq4IL, HILT7Z)L,
IWRZIGEREZELE 42/, bR, ERSY. TY. TP/,
DTITE/, UL, TERBERBREETE Vo500 4q41L, V5
V=1, 2=UANLGREEREETE MO LS GLEORIENEMR L&

RO E I BENEELIELEEZETIENLEFELL,

FIRUNERSL X DAE M THAHAIT, LRI EA, HRINEBPLIX &5
DAIEMELY ERTHRETHEILGEEETA TN, LI O S RUNGE
HARRRAICES T HHANDIFELLY,

IREEMRFHIETREEF-FEAMERBEHFERDHFEITE T, KR
IRMHIEEFREBLEARMERELDS>BLLGCEL—FEBELTS L
. EROBBMENRICA LT S, HRUMH & EFHEEE T EFLEEE
EDRERXETRFICHRENGON, BIEHFBEI OBHSNI-ETFEE
BERRIRMBENEET HHE. ETFMEBLDOHEENERSTHHADL
5, FIZERIAREFDILE, RILRE, RAKRVELGEOEEZRT 5N
MHEARLLNS, CHoDENEFEEBLHEAT S LT, ARIFH
CEFHEEBENBRECHKRET S, ARFBENOHBHESN-EFIEREL
KRRFIE EAHEEST DHE. BIAEERFERIIHT IREEDEVVEHRE
O, ARFERLEEHESETELCLIERELEZT T HARIIMBLAN
oY (7

FIRURERL X [T T D BFHERELD T DHILEY iR 2 5 AU H
(. BIZERICSRTESICLTEESND, #H, 4~22(TE0T, To
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

n. JiZTone nightl] (—H) #ERL., Tr. t. 1 I1&TTr
oom temperature] (FB) 2EKJ 5,

LEEERX (6) TRENDABRMBIE, [Me22] , [ME23]1 RU
M4~9TREINDIFBICKYEEIND,

FYT. R4ITREND LS, #BER (6) — 1 TRINDILEMEST
FILI—TIL (ether) &EN—7 8CTEHEEGIN, ThIZTZ—1v
J—TFI)FILNMZ SN, —7 8CT2HMIERESG I, KL
TEETIHEEREEINDS, CNITKYBLNEEWIC2—AFIL—
2—=—tOVTANUAMZ bNI-#, —7 8 CT2RHEBEREEIN. #&
WTEERT 1 ORMERESSINS LT, #BERX (6) —2THRINDSIL
BN EOoNS (IRE40~50%) .

RIZ, HIBITRENDESIC, BERX (6) —2TRINDEEYEN
N=DAFILHRILLTEIF (DMF) EAZEY—ILEF—V v ILTFILD
AFILTYLIAY REN, BRETI1OBBIEREAIND LT, #ER
(6) —3TRINBDILEMNELONS (IRFE80~90%) ,

RIZ, BBIZRENDKSIT, HBERX (6) —3TRINDILEMET
ZJErFOTS52EN-T7 8CTRBESSNI-E, BERX (6) —aTHRE
h3EaMhmzoh, —7 8CT2HMBRESSh, HWLWTEETI1O0
FEREHEE SIS, CRITEYBLNDESHIC, E/70LT7I0088
MBAR, PIFILI—TIRUOTRZERFOTS Y, HUIT1 0%IERHKE
BOIERMZ 5N, ERT1 ONMIEREEEINSI LT, BER (6) —
ATIRENBILEYHLFELONS (IRE50—-60%) ,

RIZ, B7ICRENBESIC, BERX (6) —4TREINDHILEME. B
EX (6) —bTHRENBELEYWE., FNIREARUDYTUTHE D) DN
UL (0) &L FRUTLEA—=% ) TRERDRE, FUE—2 v 1) T
FILRRA T4 DE LI VENEESH, —BRERSNS & T, #BEX (

6) —5ICREINDILEMIELNSD IRES50—-60%) ,

RIZ, A8ICHREND LT, BERX (6) —5TREINDHILEME., B
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ER (6) —c TREINBILEME, BFET U EZVLE, BFEEEAESR
N, SFHMEREINSGZ LT, BER (6) —6 TRINLHLEMIELHN
5 (IRE80~90%) ,

[0084] RIZ, E9IZTTREND LT, #BER (6) —6THREINDILEYME. T
BT b —n—TFILFUEZDUL (TBAF) &, ThoEFRBTSY
EMN, PILTUFBEKI T CERTSHEREHESSIh-%R, BILEI/SMZS
N, BICZILIVEFESK T CER T 2HBEERESSINS, ThITKY., #
EX (6) TRINSILEMIELNS (IRFEIS5~100%) ,

[0085] [{k22]

0
0 ether )
FBULi Nitrosopropane >L O O J<
T, —— —— P N
Br Br -78°C, 2h -78°C, 2h CH OH
(6)-1 r, 10h (62
o}
DMF
Imidazole >|\ O O J< Br CH MgBr
£Butyldimethylsilile chrolide N N THE ©-a
- N4 5 -
0 Si— —g© "
-78°C, 2
rt,10h /'\ 4\ rt., 10h
{6)-3
H
N
{6)-b

Br
O Pd,(dbaySHO '
O-N
NaOt-Bu b
I %—Si\ CHO
O O P(t-Bu); [ O
SL —
N N toluene O N

[0086]
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[1£23]

ammonium acetate

ON CHO
> SN O Nc>coon ©)°
: N
| O acetic acid
%‘Si/ refiux, 1h

Y

> NC
O-N |
%'S,'\ O TBAF
THF
N
| O Arrt,5h
v

Ag,0
Ar,rt.,2h

>

O-N
N e
BL NC._COCH
« O-N \
Ng
O-N
®
[0087] LEEE#EEX (7) TREINLSAWRRMFIE, [b28] . [ME29] RU

K10~15TRINDIETHEEINS,

[0088] F9'. BI10ICREhBDELIIC, #BER (7)) —1TRINBEEME.
BiEX (7)) —aTRINBDILEME., REEDUDLE, TERVENES
Sh, —BEREINBEIET, BEKX (7)) —2TRShBILEDNESL
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%5 (IREI95~100%) ,

[0089] kIZ. BI1 1ICRENSKLIIC, #BEKX (7) —2TRINSILEMLE.
BEX (7) —b TEREINDIELEWME., KEEIEF RUDLE, FTERVEN
BEIN, —BERINSI LT, FEBERX (7) —3THREINBILEY
NELNS (IREI9E5~100%) ,

[0090] [{k24]

O
\l/ O\/\/\/\ O o/\/\/\/o \I/
—Sl Si—
N. o |\
(7)-3

Molecular Weight: 953.5

[0091] RIZ, 1 2(CFRSNBH LT, BER (7) —3ITRShHEEYME.
ThoEROTISUEN, —7 8SCTHRIREESINS, ChiITkUBLNT:
BEMICHEER (7) —clIREhbieEaYAMZ o, —7 8°CT 2KMH
BESN, MOTEERT1 OFBERES SIS, COREMIIESHIZE/
JOLT7IUOOBEMBERE. PIFILI—TILRUVTEFSERATISVE,
1 0 %IERKBREMNIBRMZ 5, BRET1 ONMRREESINE LT
. FTREEX (7) —4TRSINDHLEYHATOoNS (IRFES50~6 0%)

[e]

[0092] [1B25]

Br

¢

1 T oy

_SI .
Si—
N\O/ \
(7)-4
Molecular Weight: 1106.6
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[0093] ®IZ, B13ITERENDELIIT, BER (7) —4TRENBILEME.
BEX (7)) —dTRENBLEYME., NIREARVOYTUTEIN D
IRSOYL (0) &, FRUDLE—Vx )T RELRE, FUB—Ux
TFIRRT 4 v &, FLIVENREE, —BERESND LT, TR
BEX (7)) —5TRENBLEMIELNS (IRES50—-60%) .

[0094] [1£26]

OHC,

Tro

N

¢

Ve SO0 - SO £F

—Si. st
(7)-5
Molecular Weight: 12129

[0095] RIZ, R®14IZRENDELIIT, BER (7) —5TRENDILEME.
BEX (7) —ellRShdbEYe. BRT7 VE-VLE, BFBRENES
Sh, SEHMEERSINS LT, TERH\EER (7)) —6 TREINDHLEYMA
"Tond,

[0096] [1£27]

NC

N

.

DNV -0 + SO CX

—SI\ _N SI—-

(7)-8
Molecular Weight: 1279.9
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[0097] RIZ, B15IZRENDELIIC, BER (7) —6TRENDIVIET k
T—n—TJFIIFUoEZDLE, ThoERATZVEN, FILTUFER
TTEETOHRHEEHESSND., CNICTKYELNDEAMICEICELIR
Amzonf=#%, 7ILDUFEK[TTEET 2HERBEESNS, Chic

FW. BEX (7) TRINDEEYNELONS (IRE95~100%) ,

[0098] [{E28]

0

o
NBF {7)-a HO (7) -b OH
ﬂ _ KOy NaCH
) -
“—Si
/

Acetone Acsetone
—Sl

(7)1 -2

r—*<::>F—CH2MgBr ]
I U | (7)-c N
RO | OR .78%c, 2h <j\©
(713 rt., 10h

{7}

ot

n
rjv =R
N

0

—si
/

[0099]
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[1£29]
Br
Pdy(dba),
H NaOt-Bu O
N
+ P{t-Bu )3
O O toluene :
RO oR (7)-d cH O
(7)-4
{7)-5
C
HQ
RO OGN
N Scoon ()
ammonium acetate _< >—N
acelic acid } O
reflux, 3h
RO
(76
HOOC
A
TBAF p
THF Ag,0
Ar,rt.,5h Ar.ri, 2h

j}} /6\% o

[0100] #ER (8) TERINAAWMINHFIE., [{E30] ~ [{£E3 3] RUK1
6~23TRENBDIBTHEZTNS,
[0101] ZF9'. K1 6I[ZFRINDESIC, BEX (8) —1TREINhBiLEme.

CIFILI—TI (ether) &M, —7 8CTERES
FUBLNEEMIZ, 23— ¥ —TFILIUFIOLNMA N,
T2HBMEBREASIA, HLTEET 1 HEBHES
BM2—AFII—2—=rOvFOnsoNmZ SR,
EEIN, MOTEERT 1 HHEEBREESINSI LT, BER (8) —2
TRINDELEMNTELNDS (IRE40~50%) .

[0102] RIZ, ®17IZRENDELIIT, BER (8) —2TRENDILEME.

Ehd, Chic
—78%C
Ehd, RIZ, ZOE
— 7 8°CT 2 B5fH18
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

N, N=DAFIHRILLTEIRE, AZSFY—ILE, 3= ILTFILDA
FILULony REMN, BBT1 OBMBRESGSIND LT, EER (
8) —3THRENBJELEYNELNS (IREB8O0~90%) ,

RIZ, B18IZFRENDESIC, BERX (8) —3TERINDEEMLE.
LIV E, TRUDLE—DX ) TEHRDRE, AUkEAE, ERYDY
ENRBEESN, BIC7ILIVEEARTTOBMERINS I LT, BE
X (8) —ATEREINDIELEYATONS (INEE50~60%) .

K19IZRENd&SIT, EERX (8) —4TREINB{LEME., miEL
‘EREN—TOEYI SIS I REN, BRTOSHBBERESGINEZE
T. BEHX (8) —5THREINAHLEYNELNDS (UES50~60%) ,

RIZ, B20IcRENnD LS, BEX (8) —5TRINDILEYE.
DAFILI—TILEMN, —7 8CTHRHREESINS, ChICKYFToNE
AW, 23— ¥ U—TFIUFILAMZ bNhf-%. —7 8°CT 2 B2
BESSh, ELVTEET1HEEBRES SN S, RIT, COESYITERD
BrUAYTOELAMZ SN, —7 8CT2HMBHESSIN, KILWTE
BT1OMMERESGINDILT, #BEX (8) —BTRINDLEYN
Bohd NEL40~50%) .

[E32] RUR2 1IZREND LI, BEX (8) —ATTRENhSIL
e, #BEX (8) —BTRENDILEME., LIV E, FRUDLAE
—x )T EERVFE, TR (RUTZZIRR T4 k) NSO LE

MEESIh, PILIVFEKTFT—BRERSNSI LT, BERX (8) —C
TIREINDHILEMHFRELND,

RIZ, B2 2IcmEnd L5, BEX (8) —CTRINDILEYE.
2—STF7/BBEE. TEMZRJIL (AN) & ERYDUE TRT (B
JITTZIWHRR T4+ R) N"NSPOOLENREESN, PILToFHATTS
FEEREINSZ LT, BEX (8) —DTRINDELEMAETELND (IR
E80~90%) ,

RIZ, B2 3IcmREnDd LS, BEX (8) —DTRINDILEYE.
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TYET S —n—TFLFUEZDLE, TEEROTSVEMN, 7L
TUFHER T CERTSHEEBHREEINS, ChITKYBLLLREEMIC
. BIEEENMZ o, PILTVFEKATCTERT 2HBEABHEE SIS,
nickY, BEKX (8) TRINLHILEMIELNS (IFEIE~100%

) [e]
[0109] [1E30]

ether
H £Buli Nitrosopropane /@/ O\
Br/©, Osr -78°C, 2h -78°C, 2h 7< X
(8)-1 r.t., 10h (82

DMF ioluene
Imidazole 74 \©\ B( NaO#Bu

-Butyldimethylsilile chrolide Cul
—-Sl-— —-Sl—
rt,10h —\7 —-’— Ar, reflux, 5 h
(8)-3
Br
L
Py o
Q 0
—Si— —Si—

(8)-A

[0110]
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[1631]
CCl,
N-Bromosuccin imide 7
/\ > Brits”JH
H1 s ,,H rt,3h
(8)-5
(8)-4 Br
|
N-Bromosuccin imide
ether
nBuli Triisopropyl borate
g i (HO),B [ )
-78 C, 2h ‘780C, 2h 2 S nBr
r.t., 10h
(8)}-B

[0111]
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[1£32]

toluene «‘—S:i-o—%

N
NaO*t-Bu
Pd(PPha),
{8)-A+(8) 2 / \
N

Y

s”/H
Ar, reflux, 5 h
Fdeonn
0= (8)6
| ,)</
2-cyanoacetic acid \A
|
AN _H-o_N
piperidine | N
Pd(PPhg), ‘(‘5
- 78R\ y, OH
N S
Ar, reflux, 5 h n o)

|
*’~Sli-0—5< (8)-D

[0112]
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[1£33]

&
SI-0-N
' N TBAF
THF Ag,0

Arrt.,5h Ar,rt., 2h

Y
Y

I
+?i~0—5( (8)-D

[0113] #EX (11) TREINhBHELEYE, HIRE TChemistry Le
tters] 2007% 36% 6% 712BICEHEILATLDEL
SHHETHRINDIEFRFY FEFENZMHFE, Journa l
of Morecular Catalysis A:Chemical]

199564, 101%, PA4SHEICEAINTVSLILAETRKRETY
—SVNIIHET B L TEESN D,

[0114]  RIRUNERGI X (T DBEFZBRLELED T DALY ZiE R 5 AWM H
(E. BIZIERISRT LSICLTEESND,

[0115] #BEX (1 4) THRINDIARAMFIE, HIZIETE (I£34] TRSA
AIEZERGICEYEHEST NS,

[0116] CORISIZEWVWTIE, £¥34, 4—EEYDILNIZ/—ILIZMZA SH.
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[0117]

[0118]

[0119]

BIZ2—TAFEIFILTIVAMAON, CHICEYFEoN-BFRMN70C
TREERRESINDILT, #BEX (14) —1 TRINDLENDER
BEAEMNELNSE (UIRFES 9%),

RIZ, TRZEROTZSY (THF) /T4 /7 —)LEEEEFICHEER (
14) —1TREINBEEHMED | S1BFEMMZ SN, BIZTXTILEE
BEl (4— (4, 6—=VALHL—1, 3, 5—FYT7OU—2—1)L) —
4—AFIIEILRYZILYAY K ; DMT—MM) | RUIEE (FJIF
IWZ722, TEA) MIIAbNhb, CHIZKYFToNEBENERT—KMHE
MEBEESNDE, BEX (14) —2TREINBIELAPIPERT S (WE70
%) .

RIZ, TR/ —ILAIZEERX (14) —2TRINDEEPHMZ Sh.
BIZA—FAZ UHBRIEMA 5N b, CNICKYBFELNBEN60CT
BREMESNTI-#, KTHREIN, BICEBRYNA S IFILI—TILHRTHIL
BEhd, ThickY, #BERX (14) TRINSZARIMHHOFEBEEIK
NEoNd (IREE65%) , COEERX (14) TRENDKRIRMELY
AORILL, FTERZRYI, AR/ —LIZABATHY ., KIZTFBETHD,
BERX (14) TREINDIAREHMFE, | H-NMREKLUFAB—Ma
ssKYREZTND,
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[1634]
e _ 0131
p— — Br Br __ ___ D#T-Mll
\ N . A EA
N 7N/ N N '
Ethanol H A \ // \\ / THF/Ethanol
(14)-1

N N CH, |

Ethanol

Oke

b O

R DNT-MM ; 0 N\ N
—7 ¢ N_/<

lll!il OMe

[0120] #E&ER (15) TREINDABRMHIE, TR L3 5] TRENBLE
RISICEYEES NS,

[0121] CORKIZEVWTIE, Y7/ HEATE FZ MU LICBE#SA, BIZTT —
ANRZILOCAZTET—IUDBMA LGNS ETHILREFVILENEHRILT S
o chIT, BIT [E3 0] [TRENARBICKYVEREN-HERX (14)
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[0122]

[0123]

[0124]

—1IIRSNBEAOSVFEERN/MZOSNT, 72 FEEHIEESL, #
ER (15) —1TREINBILEYAFLONS, HBEX (15) —1TRS
NBEEMDERIE, FAB—MassITkYHRINDE, ZOEER (1
5) —1TRINBIEEYWMN, T2/ —)ILFRITMASh, BICEEED1 3
1TBREAMAONSZLET, BEX (156) —1TREINDILEWED 1
B1BRLMMEEL, BERX (15) TRINIZARRMELELNDS,
[1£35]

0
CN f\N _/{ CN
COOH &) croN - Ny
N

- Br
CN Br + [ =
&__ =+ BN TN ——— H«N_/—N\ anw

NC O (15)-1

BEX (16) TRENDARIMBIE, TE E36] TRENDHLE
RISICEYEHESND,

FF7boFIZ4, 4—EEUDILET - OO—2, 44— bOR
vEUAMALR, CHICKYBONARN 1 2HREBRERSINSC &
T, BRI EOND, COXBRPMIAANFHUICKYEESh, BICEZR
BENBZET, BERX (16) — 1 TRINZIELEVDDREMRENE LN
5 (IRE79%) , COHEER (16) —1TRINDILEMET, 4—7
IZLYDTIVENIA/ —LBIZHA LA, SThIZKYBFLNBERN
ZRFEKTT1 2BHEBRERINDS, R, COBFEMSBELBRES
N, SNICKYBLNBERENTE L UITKYKESHh, BEVWTEZRGES
NBZEICTEY, BEK (16) —2TRINZILEDDBEMRERNE LN
5 (IREQ92%) , COHEER (16) —2TRINDILEMHAZ/ —IL
RIZmzoh, CHICEKYBLNLBFRICEICHESHK (DMT—-MM) | &
WEE (FJIFLT7EIY (TEA) ) AN SE, COBENEERET—
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FERESNSE, BERX (16) —SITREINHELEMLELONS (UINE
92%) , BERX (16) —3ITREINBJILEYHL TS/ —/LIZMA BN,
CNITKYBONSBRICEITAREZENDI—F A28 MALNE, CDF
BHEE 6 OCITmESNI-#, KTHESh, BIZEFEMAOITFILT—
TILHRTHEIEBRENS, &Y, #BEX (16) TRINSAWINMAH
DFBBEKRNGELNS (UIREE65%) ,

[0125] [1E36]

02N
NO2
- A\
N N - N / N
\ / — acetone Q_Q 4@"%
Cl

(16)-1
HJ&A@*NHZ __ D131
7 N\, DHT-MM
"\_/ y e e
EtOH —/ MeOH
cl
(16)-2
o __
N £ CH. I
\ / \ 7 Ethanol
0

(16)-3

[0126] #ER (17) TRINDABRINHEIX, T2 [1E3 7] TRINBEE
RIGIZEKVYHEEBEZND,
[0127] 4—(A FFEIAHIARZIIV) ZzZIARAVED) FAILIZEDhDYTY Y
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TRBIZEY., #BERX (17) —1 TRINDEEMNERT B, HLTHE
ERX (17) —1TRINBIEEMZPIC I, (PPhy) ,. FRUITFILT
SV, 4, 4, 5 5=TkrIFAFI, RU1, 3, 2=FFHAROT Y
AMZBN, ChICEKYBoMEEYAFELHFTELR T, ML RTS8
O CTHRMiIERENE, RIZ, COREMOHRBRRUIHP LCHRAEIZL-
T, BERX (17) —2TRINDJILEVOEBEBMRNELNS., COEE
X (17) —2TERINDIELEMEMD —2 2 LRV E Y KEEHES
[Tz oh, CRITEYBFBONTBRICEICIPA (PP hy) JRUK,COM
mzZoh, COBBERMNS0CT1 2HHEKESNSE. RIGHETT S (8
KAV TIDYT) o RIT, COBBDABRRVHP LCHRERAIZE->T, BE
X (17) —3TRINDILEVMOFEEMEKLAELND,

[0128] Co#EERK (17) —3TRENBLEM3. 1 5mgh, FEUFER
TT2o/004A42Y (83m |, BARIEEKRASHE) [THALN, ThiTk
Y& oNTBKRITKEEET b D LEMKER (NaOHERE14. 4m
g. BRIEEHASHE) NETINE., COBFBEMNERT TSI 02MEER
EhdeE, COBRDESEEBNSETRICELRT S, MLTIDBFRIZD
)T UEA) T L24mg (BARIEERASHE) NEmEShi-&, &
S5IC30NMIRBEIND L, COBRDENBRLENL D, DR, CDBER
AoonnArAsy  KICEYDEHRESINSZ LT, #BEX (17) TRS
NHEBRHHEAF LN D,

[0129]
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[1£37]

Br
0
4
SIS
Br Co,Me 0

I
|
0
; R
n-Bul | PdCi,(PPhy),
HC
- EtN
H{Y 0 —_—

B THF

I | toluene
an-t
/R
S|
0 NH
L ®
B
O MD-22 O
= Pd(PPh,), .
AT UL e e
| | benzene/water - Ho 0
(17)-2 ’(”)_3 |
=
U
[0130]  SERINHEHX, FIZIE, BARFORGELLEDERIBERIVUEDATE
BEFIERAINS, AEEHRZFIE, AL, EAPEFLEFHIZET S

EODBRMBEMMOBERRGEMN BRSNS,
[0131] [1&, ABEBRFFDS5350, BREBREKEGEM 1 O—HERI @
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[0132]

[0133]

[0134]

[0135]

HThHd, COBREBREABGEM 1 TlE, EVIHMTELSICEESL
FE—OEREBILE_DEREE1 1 EDRIC. EFREMBE MO
BEhdE (BEF@MERE) &, ARIERMHE 7 M oBEEhEEEL. EfiiE
MHIOMNOHEEINEE (EFLMER) EABBLTLS,

—DEREBMILE_DEREB11ENDI5, DELEL—AHTEL
MEHT L, E—OEREBILE_OEREE1 1, EHESERICERY
HIT-ODEEREEZAL TS, BEXEEFTHEREEE, EHATH-T
LEFRBATH>THEOD, HFICEATHIZEMNFFELL, E_OEIRE
B1INEREILHRENGBEE, F—DEIREE I TENED H 54
Mo END T EMNFELLY,

—DEMBEI (&, FIZAEHSAPLT A IVLGENOHEASINEIEMNE
BFATHEL, COEE. E—0EREBIE, HIZEEMIZERESNI-E
BEBZHAS, BEBEEMD, EFHEMHSIIHATIELICERESN
%5, BEEE. GIZIEAVOIVLEDRRE k%R 1 VPV L—HEEHIL
M, FOFEUDNRF—TEIN-BILSE. JvRN F—TEIn-BRILHEDE
BEHEOEEERLLY  fRLEUNEESLLL-EEDLEEN GRS, F
FE—DEREBIFHIEDL S GILEMI LR EINEIEELE, COE%ED
— BBV )y, BBIERX, BBIEF AU, BBIEDILaZ L, BIET
WEZOLGEENOHEEINSELEEZRATEL I, E—0EREE3 (&,
BEE, ANV BEBREDRSA4 TORP, BEE, ATL—BSEE,
CVDEBEDIIY FTOERGETHREINDS.,

E_OEBREE1 1 2B L TAEERRFRICKLAST HHE. F—0
EWMEWIE, FRAY, =y, BR, RTUVLRABEDEEBN LK
ENBTAILLERATLTE KLY,

BE_OEREE1 11, AELEBRRTOEBE L THEET S, E_0EIR
BB 11, BIAEEEOHN O EING, E_OEREB1 11F, 74
WLE, COTAILLICEREIN-EEEBLEHRATHLL., COEEEN
. EEEEMB ONSHRAINEBIZET S,
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[0136] HE_OEWREB1 1ICHETEEEEE. FIAEE—DEREBIITHITS
BEELRICHMBEIOHREING, FEZOEREE1 1(THEFTI2EEEL.
flzideg€, £, R, R, PILZSZDUL, OPVL, AVOVLEDERE ;
2774 b, h—RUF/Fa—7, BEEFEBELEA—ROBEREH
A UPOL-BHEARIEY. TUOFEVE F—TLERILEH. 7vEMN
F—TJahi-BtHEOEESHEOEERY , RUIFLUDAXIFAD
v, RYEO—IL, RYFZYUHEEEERFTAFRENL, Bichd
o HIZ, BEMEMHONEREBRTHIHEICTE, E_OHEIREE1 1
NEZE. V3774, RUIFLODHARIFA Tz ORENGEREA
5l EMNIFFELLY,

[0137] —DEREBIRUVEZOEREE 1 1 OXREERIE, BOEXL, F
—DERBBIRVEZORIREE 1 1 DREEMIE, 200Q/-0OUTFT
HHZENIFFELL, 50Q/OUTTHNIETLYFFELL, E—DEIRE
BIRUVE_DOEREE 1 1 OREBMOEEED FRRICHFICHIBR T LAY,
BEO. 1Q70THD.

[0138] HE—DEREWBIRVE_DOEREE1 1053604 EELE-FAK, XiE
BEHNLFVELL, XFBEOFVEREBOAFREE, 50%ULETH
BT ENIFELL, 80%RUETHNIELYTFELLY,

[0139] F—DOEBREWIRVE_QEREB1 1ICHFTELIEEBEDEAILO. 1
~10UmPDEEHATHSZ ENIFFELL, COEHFHERTHNIEL, B—KHE
HADEBEEBEBRNBRBICER SN, BICZEEROSLVAEEBENHEIFIN D,

[0140] BFEMEMHBSIETEFEXVYITLTHMBTHNIEIHICHIBSIAD L
[Ty, BFHEMBS L LTHERASNAGFEERMBMLELT, Cd, Zn,
In, Pb, Mo, W, Sb, Bi, Cu, Hg, Ti, Ag, Mn, Fe
.V.Sn, Zr,Sr, Ga., Si, CrGREDEBTHRDEILLY . S
TiOs,. CaTiOBEDROTRANA MEEZFETHEERLEY ;. Cd
S. ZnS, In,S;, PbS, Mo,S, WS,, Sb,S;, Bi,S;s, Z
NnCdS,, Cu,SHEEDHILYH; CdSe. In,Ses. WSe,, HgS
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. PbSe, CdTelGEDEEHILASTFTAF, GaAs, Si, Se,
Cd,Ps. Zn,P,s, InP, AgBr, Pbl, Hgl, Bilg hé&
HEFEN D,

[0141] EFEEMHES(E, BIRO KL S HHERMHEN 5B EN LI DHECLEE—TE
ULEZECHEEMTHo>TE &L, TOESGEEMELTIE, AIZIE C
dS/TiO,, CdS/Agl, Ag,S/Agl, CdS. Zn0O, Cd
S/HgS, CdS/PbS, ZnO/ZnS, ZnO/ZnSe, CdS
/HgS, CdS/CdSe, CdS/Te, CdSe/Te, ZnS./C
dSe., ZnSe CdSe, CdS./ZnS, TiO,/Cd;P,, CdS
/CdSe /CdZnS, CdS/HgS./CdSHEENETFLND,

[0142] BFEEMESIE. F—EVTITE>TnBEERERYEBD, RUFA
TR 7 UG EDQBEMES T FORILETT AAIHER LI
BILRJIPCBO0HRETH>THELL,

[0143] EBFEEME S, 2008 —2804 0 0EARICERSNA TS
&5%, nBEBRTHY BORELEBILETEBEZRIRI I PHILE
EMTHH>TH KLY,

[0144] BIZIE, EFREMHSHALERMHTHIIHEE. AEERFTFORE
BICHT H2ABRMHDOLFOEEL. EAFEOBRL S, HBRIHH
7 DHBUHERIZE £ B, 1x108~1x10"°mo | ./ cm2DEEHN
AEFE LUV, RIRIRMF 7 DFENSMREHE L Y REVEEE, AFRITH
TEHORBRRME 7 DENZT E51-6. FALGVRRIMH 7 DEHNZ L
15, FEITHRIRMK 7 DEENIREE L VNS MEEE, BOLEDR
DRI H 7 [Tk > TRIRES WAL %D, FZL. AEERFRFLAENE
(EEFET D, LW ELV—RIL—EF A1 TORFTHIHEEICIE, AEER
FFICEENDIAFBRRICE LT, RRIMHE 7 OFECIEMENER S
TH&W, Fz, EFREMHOALHRINIBNZAETH>T. 20D
BEAEICHT IENEBOIEN 1 LULETHEIE, XELERFFOAEE
BMMBENFIIALT S, EFREMHSALSERINIED., BETRICH
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TEHEMEBEDOE SO LRIIFFICHIBESNGEOA, 100BUTTHE &
MaFFE L LY,

[0145] EfiEEMH (EFLEEMF) 9L LTIE, BILETHEZERT HWEMN
BEifond, COLIBEFREMBOLLT, AVF (1 1,57) B—f
MIZAWLONE ZENRSLMN, ThIZERORALY,

[0146] HIZIEEREEME oA, #2003 —-10036 0ELAMITEHIN
TWA&EIG., REICBRIEERTINEGZ DAINEENTH>THELL, D
. HICRRERMHE 728155 CHILEMLYNEFRERTHD L. B
EENT=F ALY DETRIENBESNTIOEIEI A5 D HILE
LY AEOMIET SN SO, IFELL,

[0147] EfEEMHOE, ERMEBTRTHo>TH &L, EFREEMHIICENT
. EREEAMTL-OICHERAINIBFEIE. BEETRERMEZBHEL
/D, 1AV EEHICENTLEMTHS Z ENFFELL, B, KiES
W, ARBEOVNTATLLEVD, ERERRPCTRILETREBIMEN &
YREIT H-OICIE, AEBENTFE LV, AEBEELE LT, FIZE
DAFILA—RR—bF, SIFIA—RR— b AFILIFILA—RKL—F
IFLYA—RR—Fr, TOELYH—RR—FEDH—RR— MMEEY
 HEEATFIL, TOEFVEAFIL, y—TFAZY FUHFEDIRTIVILE
¥, DIFILI—TFTI, 1, 2=2AFIIFD 1, 3—DFFVYLS
V. ThIERADSY, 2—AFII—TrISERATISVFEOI—TILE
B, B—AFI—2—FFHJYDY/ 2, 2—AFLEQY FOEDER
RILEW ; PR R U, A LFOT7EFZRYL, TREAZRJILE
D=rJIUEEY  RILTFH T2 DPAFILAILITFF D E DAFIILERIL
L7 FEDFETOFEBEIEEDLGEENETONS, ChoDBEIF—
BOAMAVLHR, RWVMEZELUENGRASN S, AEAELE LT, HICT
FLUA—Rr—b, FJOELYA—FRR—bEDH—FRA—MLEW; v
—JFATIV R B=AFI—2—FFHYTY/ 2—AF)LEDY
FUEDBEFRRIEEYM 7RI, ARFLTEIZMYL, THE
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[0148]

[0149]

[0150]

[0151]

AZbJI, 3=A+FLTOEAZRYL, TEB=_LJILEO=LY)
L&, TFLYT)a—L, RUTFLYT)a—)L, RUTFLIUGE
DRYA—IEEWRENANLGND T EMNTFELL, BREHEME 91K,
FTALT LR, R IVEEZ ) TUoREAFILEAPEDERFI NI VY
R, BBTIV, TR/BEERGEQELF. VU HRFLREERRMTLRE
EEBTHLT. FILELTWTEH KL,

EREEMH O MER MDA ZELHEICIE., EREEMH OMNHILES
NDIELANTH D, -, F—ELJIT&Y pBEEERERYBEIHS
(£, BRMEMHEHOFIRIFA I UORY T VB EQEEETHF®
BBICBIEERAEGAEERT IR IILGLETH>TH &L, CDHFE
. EFEHEME O THEEINABARRELETIVIREIZE S -HRRNA
MElEh, COROABERRTOAELTMMENARIMBICE > TE < #F
Ehbd,

FONIELELY OEMEETER &, ERMEMHIEEFREMH OB
BERXEMEF. BRIDHENRL—XIZETTEILIICARINDS I ENFE
LU, BIZIERBRIRME 7 IZH1TEFDHIILEBEY NEFREARTHDHE
[CEWT, JUNIILEBLY DEEILETERM &Y £, EFLEEME O DERILE
TEMAMENEEZIE, RREMHH 7 2B T 2BRIBNFIZRAL—XIZHE
7956, COLIBBMDFAREE., HIZIES DHILEBLY OB EHNKAMRE
FICHRENTVDEIBBETHAERIC, CNoDF VALY ICE
REENBAINDILGELTIVAILELLY DR FEENEILLT S LT,
BB ZICERSIND,

CDESITHERSINDIABERFTF T, HRIEBL X AR FRINT B
EICKVELHIABELTRBREICE T, T UHILEBLY T & > THIRIRERAL
XDBIERIFETRIENMBESN T, BEOEFIBMNEL DS EHIC, EfR
DEFENH SNDE, COOREERRFORLEBERNS 45,

ThbhE, TUHILEMLY ARRIRFLEX [CHT IEFHREARTHDHHE
[CIE. B2 (a) [TRENDERBY ., SHRUEBI X N ZRINT S & &
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[0152]

[0153]

[0154]

YECHABERBREICEVT, BELIARIELX A ST D hILEBELY
ANEANBEHT S5 LICEYRRIREI X DETRKENEES NS, EFLL
TUNIEEY ABETEHIILICKY DT DHILEMLY ABRIEE N D,
WTSPHIILEELY BETEIND EHICEFAN T D HILEMLY H 5 IEFLESE
BABEHT S, —H., EXSNARIBLEX NS BEFNETHEEEE
THIET, AL XAEIE SN D, ChiTkY, BERSENRES L
HERICEROBIRENMIFIESN D, T OHILERGL Y HFEIRUERSL X (239
LBEFTZBRERTHSHGZEICIE. B2 (b) ITREINEELEY., HIRIRERAL X
PHERIRT B EITE YELCHIABEMRBREICE T, B2 L = HIRIRER
XM T DALY NEFHBET S &2 & Y SHIRINERL X DEREK
BHREEIND, EFNTICHLASMLY ABHTIILICEYIDSITHIL
BEYNETEINE, LTS TALBEY HNBILEShEERIZEFNS D
DILEELY NS BFREBABET S, —7. BILS M- RRINERMI X A 5
EAMNEABREBEBABHT S E T, ARRBEIXNETENE, Ch
[Tk, BRSENMEESND ERICEFOBRKESN/ G SN S, 4., D3
(EHEEBIE =T,

T, ABLEBRHRFRNT, AXEIBOERICIYERS AL (—C -,
—0 -G E) NRELGHE., ARIHHAHALS CERERD LREED
EREZRIELB D, COGE. BESDHIMNERL, LRIRMHED S
Mmulchd, COOAEEBRZTFOMAENAEL, REICE>THAEE
BRATFOEVVFELI RIS,

SE it 451

LUTASEAEEBRHICK > TEAMIZEHAT 5, BL. RFEHATEREHIC
RESNDHDTIEAL,

(EHEHI 1~ 3)

<KRIRMFDERL>

( (6) THRTARIMFEOEIE)

H4IZRT &S, BEX (6) —1TRINBZEEYH (80mmo | (
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[0155]

[0156]

[0157]

10. 2g) 1eq) EVIFILI—TFTIL (ether) (0. 2M (15
Oml) ) &%Z—7 8CTIEHREEL. BonBRICTE— XY )—TFI
JF9L (0. 27mo |l (170ml, d=1. 6M) 9eq) #MAT
—7 8 CT2HHRUEERT 1 KEEHESL, RIZTCOBRIZ2-AFIL
—2—=—tAYTA/NY (90mmo | (7. 84g) 3eq) EMAT—
78CT2KERUERT 1 OKMIEREST S LT, #HEX (6) —2
[CRENDILEMERT- (EL40~50%) ,

RIZ, B5ITRT LI, #EERKX (6) —2TRINBIEEY (1 0mm
ol (3. 56g) 1eq) EDMF (0. 7M (14. 3ml) ) &4 =
FYU—JL (30mmo | (2. 10g) Beq) EF—VXILTFILOATF
Lynsay)k (12, 5mol (1. 88¢g) 1. 25eq) &%ER
T1ORMIEHERT ST, BER (6) —3ITTRINDILEVES:
(IRE8 0~90%) ,

RIZ, B6ITFRT LS, #BERX (6) —3ITRINBIELEY (5mmo
| (2. 92g) 1eq) EThZEFOTSY (0. BM (16. 7mi
) ) £E—7 8CTHERESL. Bon-BRIHEER (6) —alliREh
51LEHM (15mo |l (4. 11g) 1. 5eq) EMAT—78°CT2H
FRUEERT1 OBEEHRESL. RICZOBFRICSS(CAMLI-E/ /0
L7222 (2m ) RUDIFILI—TIL (50m1)  Th3EFROTS
Y (50ml) . 10%EEKABR (20m 1) ZMATEERT1 0OXMEE
EETHIET, EER (6) —4TREINDILEMEST:: (INES50—
6 0%) .

RIZ, B712F7FT &I, #EEKX (6) —4TRINBIEEY (2mmo
| (1. 48¢g) 1eq) &HEERX (6) —bTHRINDBILEY (3mo |
(662mg) 1. 5eq) ERNJRIRUDYTUTEIN)DINT DY
L (0) (0. 02mo |l (18. Omg) 0. Oleq) &F rUDLA
— )XY K (Bmo | (288mg) 1. 5eq) &hUEA—T %
JTFILRAT 4> (0. 06mo | (12mg) 0. 03eq) &FILT
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[0158]

[0159]

[0160]

[0161]

[0162]

> (0. BM (6. 7ml) ) LZRAL, Gonl-BRZ—RERT S
ET, BERX (6) —5TREINDILEYMESR- IRE50—-60%) ,

RIZ, B8ITHRT &I, #EERX (6) —5TRINDBIELEYH (1mmo
| (844mg) 1Teq) LEEX (6) —c TRENDELEH (1. 1m
ol (93. 5mg) 1. 1Teq) EEFEEZVEZ=UL (0. 33mo | (
25. 7mg) 0. 33eq) &tEfEE (0. TM (10m1) ) EZEA
. Bonf-BEE 1 REERT S E T, BEKX (6) —6TREINDIELE
MER/T- IRES80~90%) .

RIZ, BOITFRT LI, #EERX (6) —6TRINDBIELEYH (1mmo
| (911mg) 1eq) ETBAF (20mmo | (5. 28g) 20e
q) ETHF (60mM (20m 1) ) 273 UFBESKT TEIRT 5 FHE
RHEEL, BoNnBRICEIEE (10mo | (2. 31g) 10eq)
EFMATTZILIOEESTCTERC2HMEEREGL-, ChiTkY., #E
X (6) [CRENDILEMER- (IRFEIE5~100%) ,

( (7) TRIARRMHORE)

B10ICRT&IIT, BERX (7) —1TRENBHEEY (0. Tmo |
(28. 8g) 1eq) &HEER (7)) —aTRENDELEH (0. 125
mol (36. 4g) 1. 25eq) &kEENY VL (0. 15mo | (2
0. 7g) 1. Beq) &£E7EF2 (0. 7M (142m 1) ) ZTIREL.
BonBRE—BERTSHL T, BER (7) —2I1T7EhdLah%E
Bl IE95~100%) ,

RIZ, @1 UISERT LT, BER (7) —2TREINBIEEH (0. 1
mo | (45. 1g) 1Teq) &#BER (7) —bTERSINBHILEY (O
O4mo |l (8. 59g) 0. deq) EXKEBIEFRITL (0. 3mo |
(41. 4g) Beq) EF7EF2 (0. 7TM (142m 1) ZREL. &
bN-BRE—BERTHE T, BER (7) —3TTREINBHILEMES
= IRFE95~100%) ,

RIZ, @1 2127 FT &I, BERX (7) —3TREINBHEEY (5mm
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[0163]

[0164]

[0165]

ol (4. 77g) 1eq) &TrZEFOTZY (0. 3M (16. 7m

1)) Z—7 8 CTHERESGL., BonBRICHEIZEER (7) —cTE
EhdiEE® (15mol (4. 11¢g) 1. Beq) #MAT—78%CT
2EBESEL. MOTIDBAREERT 1 ONMEBHESL, BICCOBR
[CE/VOLT7IODBINBER (2m 1) RUPIFILI—TIL (50m |
) . ThRZERFOTIS2 (B0m 1) . 1 0%EEKER (20m 1) Zh0
ATERTIO0ONMEREET S LT, BERX (7) —4TREINDBILE
MER/T- IRE50~60%) .

RIZ, B13ITRT &SI, #BERX (7) —4TRINBELEY (2mm
ol (2. 21g) 1eq) &BERK (7) —dTHREINBILLEYH (83mo
| (662mg) 1. 5eq) EMJREIRUDYTUTEI)DINTD
>1 (0) (0. 02mo | (18. Omg) 0. O1eq) &EF UL
R—T%1)TREL K (8mo |l (288mg) 1. Beq) EbUE—Y
XY TFIHRRAT 4> (0. 06mo |l (12mg) O. 03eq) &k
T2 (0. BM (6. 7ml) ) LZREL. Bon-BRE—BERT S
Z&T, BEX (7) —5TREINBILEYMESR- IRES50—-60%) ,

RIZ, @1 4IZRTEHIC, BERX (7) —5TREINBHEEY (1mm
ol (1. 21g) 1eq) &BER (7) —e TREINBHELEY (1. 1
mo | (93. 6mg) 1. 1eq) EEFBE7E=ZUL (0. 33mo |
(25. 7mg) 0. 33eq) &EFEE (0. TM (10m1) ) ELZEA
L. o3k IFMERTS_ET, BERX (7)) —6TRENSHIE
BMERT-.

RIZ, @1 5ITRTEIIC, BERX (7) —6TREINDEEY (1mm
ol (1. 28g) 1eq) £ETBAF (20mmo | (5. 23g) 20
eq) ETHF (580mM (20m ) ) EETFILIVEEKTTERTS
FEEEES L%, B8ILEE (10mo | (2. 31g) 10eq) #Mx
T7ILIVFEKTTERT 2HEE®HES Lz, Chic&Y. BEKX (7
) TRENDILEMERT- (IFE95~100%) .
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[0166]

[0167]

[0168]

[0169]

[0170]

( (8) THRYTARIMFDEIE)
B16ICRT&IIC, BERX (8) —1TREINDHEEY (30mmo |
(9. 81¢g) 1eq) EPIFII—TI (ether) &%—78%CT
BHEEL, BoNBRICEICZ—2Y U—TFILYFVL (0. 27m
ol (170ml, d=1. 6M) 9eq) #MAT—7 8 CT2HMEV
ERT1HEBHRESL, RICTOBKIC2—AF)IL—2—=raYyTON
> (90mmo | (7. 84g) 3eq) ZMAT—7 8°CT2KHEIIEHE
L. BOWTIORBEERT 1 HEEHREET LS LT, BEX (8) —
2TREINDILEMESR WEL40~50%) ,

RIZ, @1 712RTEHIC, BERX (8) —2TREINDHEEY (10m
mol (5. 72g) 1eq) EDMF (0. 7M (14. 3ml) ) &4
SAY—)L (80mmo | (2. 10g) 83eq) &= LTFILDA
FILIUYLZAYER (12, Bmo |l (1. 88¢g) 1. 25eq) LZ#E
BT1OMMBREST S LT, BERX (8) —3TERINDILEMER
- (IRE80~90%) ,

RIZ, @1 8ITERT&LHIC, BERX (8) —3TREINDHEEY (10m
mol (5. 72g) 1eq) EFILIY (0. 7M (14. 3m1) ) &
FrRUDLA— v JTRFVF (12 Bmo |l (1. 20g) 1. 25
eq) &3 (1Tmmo | (0. 19g) 0. 1Teq) EERYDY (
1. Omo | (85mg) 0. O01eq) LEEWREAL. BONERE
FILTIUFEKRTTCOBEERSESI LT, #EX (8) —ATEREIND
ILEMER/T- (IES50~6 0%) ,

Fr-. B19ITRT &SI, #BEX (8) —4THRINDLEY (0. 1
mo |l (16. 8g) 1eq) EMBLKEREK (1M (100m 1)) EN—
JOEHOISULZFK (0. Tmol (17. 8g) 1eq) LH%ERT
REBHES TS LT, #BEX (8) —5TRINDILEMERE (INFE
50~60%) .

RIZ, 2017 T &I, BERX (8) —5TREINDHIELEY (50m
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[0171]

[0172]

[0173]

mol (12. 83g) 1eq) EVAFILI—TIL (0. 4M (125m |
) ) £E—7 8CTHERESL. BONBRITZI—2X—TFILUFY
I (125mmo | (80ml, d=1. 6M) 2. 5eq) #MAT—7
8 CT2HMERESL. MLTIDBRKREEERET 1 BHHEBBRESEL. XRIC
. COBRIZKRIE R4V TOEL (75mmo | (14, 1g) 1. 5
eq) ZMAT—7 8 CT2RHEIBHESL. MLWT_CDRRE=EERT10
BEREEIES T4 2L T, HEERX (8) —BTRINDILEMERT- (INFE
40~50%) ,

RIZ, [E32] RUE2 1ITRT &1, #EX (8) —ATERIND
ILBE® (2mmo | (1. 45¢g) 1eq) &tEERX (8) —BTEREND
ItE® (8mmo | (0. 873¢g) 1. 5eq) EMILITY (0. 3M (
6. 7ml) ) &EFbIDLE—S% )T EHLU KR (Bmo | (288mg
) 1. 5eq) ETFT (PITIZILKRRAT 4T ) NSO LEREL
. BonBRET7ILIUOSHAT C—BMERSI S LT, #ER (8)
—CTRINBILEMERT-.

RIZ, 22127 FT &5, BERX (8) —CTREINDEEY (1mm
ol (0. 814¢g) 1eq) &2—LF7 /B (1. 2mmo | (0. 1
02g) 1. 2eq) AN (0. 3M (6. 7m 1)) E&ERYDY (0

O83mmo |l (2. 5mg) 0. 03eq) &ETFZ (FYTTZIILFRRA
J4F b)) 8529 L (0. O1mmo | (12. 6mg) O. O1eq)
ZREEL. BoNn-BRE7ILIVFERT CTOREERSES LT, #
EX (8) —DTHREINDILEMER (IREB80~90%) ,

RIZ, @2 3ITRT&EHIC, BERX (8) —DTREINDEEY (1mm
ol (909mg) 1eq) ETBAF (20mmo | (5. 23g) 20
eq) ETHF (580mM (20m ) ) EETFILIVEEKTTERTS
FFEEHEE L. BoNn-BRICEILE (10mo | (2. 31g) 10e
q) EMATT7IIIFEK[ T CERT2HMEABHES Lz, ThiITLY,
BEX (8) TRENHILEMWER- (IFEI95~100%) ,
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[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

<ABEZMFZT (BREBREKREEH) OFR>

EH1RMFEN 20 nmDEMERIEF 2 OMREIFILEILO—XF
[CHMESESHIET, RV Y—VHIRIADR—X F&2H T,

BEE1mmOEEMSFSRER (7R F—TBIEXX, REER100
Q0O LI, ANV B YVTIZEYEHTO nmDEEILF R VIEEBET
B22LT, E—DEREBEFE LIz, COFE—DOEREBLICHTTERY Y
—VHRIADR—X FEZBM L%, 82BTHET, ERREERAL:
o COMBEEFZELRPTS500CTIONMBTALIz, ChIZkY,
EWREBLEIZ, EA1. SumDBAEORIELTE VEZHBR LT

CDZHEDEILF 2 UELIC, BEO. 04mo | /dm2DMEIEILF A
VKBREEMLI-®R., ZFLEORBELF2UIEEZ7 0°CT3 0NMEMEL.
RIZZOZAEOBILF 2 VEEREKTT IV EER, BELEZ, ThiTE
Y, E—DEREBLICEFHEEEER LT,

BEX (6) TREINIAEBRIMMBEERT SV AFILRILLT 2 FBR
BER (7) TREINDIAEBIMBEEETEDAFILKRILLT = FERK
 RUEER (8) TRENSIARIMBEERTEOAFIRILLTER
BRE. ThTNRE Lz, EBRRFOXRRMHEERETO. 2mMEL
T=5

EFHEBEZE—DOEREBMLE KT, EEARIRMHBEERETHOAFIL
RILLT 2 FARICEREL, CORETEFHEEZE—OEREWE £IC
ERT2 4BMBATICHE L. KL\T. COEFEMEBEBETHRSEL
T=5

BEMASRAER (BRRBEFE, 79vRF—TSn0,. ®REEHR: 10
Q /0 OXRALICAZLEZ, BILASBORETICE>THRTSHET

. BZOEREBESRT-,

—DEBREBEE_OEREBLZ., HEOMICEFHEEBNERES N
SHEDCHAEStEz, COE—DEREBLE_DEREB L ORMICIE, 37
14 (BBRMEER. =F - TaRORU ST hBASHEOERE/N
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AxI) &, BEFWEBZ—DERVTMYBEL LS ICEE LT, CDIRE
TE—DEREBEE_DOEREBEEMBALENOMET S LT, #HiE
MENLTEEZERY AbET,

[0181] ZHELZ=ZFUJNLIZ, 2, 2, 6, 6—TrIAFILERYDY—1—-FF
VILEO. O1mo | /dm3DEE, BEFRE')FVLZEO. Tmo | /d
M3DRE, N—AFIRVXSLZHYJ—)LEO. 025mo | /dm3DiR
ETHRBRIEHILT, EREBRRZERAE L. E—DEREBLE_DOE
REEEDEIC, FHUEMTESNMN TGO ERN S, RIEEREERRETE
ALtz VT, HUEMTESN TGO EREZ ZMRBEIEEBIC K YEN
. ThickY, ZHEEN 1 c m2OABEBRRTFE5T-,

[0182] (LLBA5l 1)

BEX (6) ~ (8) TRINDIARBMHMZEZRANT, THITRZAT=E
BHMHEAHEDD 1 31 BRETAV, TAUNEIERES 1 DFEERL
FERUVEHT, AEEBMRTFEMERL,

[0183] (5T

EREH R VLRI THON-ABEBRRFICEE200 L x DX ERGT
LIIGED., ABEEBRFFOER—SBMFHLHEL. RAEAP ... (WS
cm?) ZEHLT-, TO#HREE. LBH 1 DEREAP,..,ZE100&LT
AL, FREER1ITERT,

[0184] [%&1]

SR IR A BRI
S i 451 1 e (6) 115
E A EER(7) 110
EHEH3 EER(8) 120
[xd: 3] D131 100

[0185] (EHEHl 4)
EH1mmDBEMHSAER BHEFHRASHE, REER10Q.70
) DEIZ, 7YHRF—TSnO,DEEMRTSHET, E—DEREBEE
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[0186]

[0187]

[0188]

[0189]

[0190]

T=o

S5mI DN, N=UAFILKRILLT S FRIZHEER (14) TRINDHE
RURMFZ 1 OmgMATAEB S, BoN-BREE—DEREBLICF
Oy TH v A MEICEYBHT LI ET, EAS50 nmDARRMHDES
B LTz COE—DEREBLOXRIMHDESZ, TDNGERS DHHI
YER-ot-, E—DEREBLED, KRB OENEDHIEHIY RSN T-E
ARIC, H1EH (BBERMEER. =F - TaRORU T hILHASHED
BRmB/NARIL) &, RRRMHEOBROEFHLEZEC LS ICREL-. B
(. FAVEVRRYNLICKY ., E—DOEREE & SWRINAFE O IRD L&
PEERTHIAADAEH -,

E_OEREBE LTHESRZAEL. COE_OEREBLE—DE
WEBEZ, MEORBICKRIMBDENEESNS LS ICRHASE, mE
DOEOZEMAHEMTIRYBEFENSLSICLIZ, T, E—DEREFDBL
E_OEREBLEEMBALAGENOSMET S LT, HEMENLTEEZS
UEHtEi-,

TmID7ZEFZFYJLIZ, O. 1TEILD2, 2, 6, 6—FTFITAFI
EXRJSU—1—FF2IL (TEMPO) &, 1. BEIDN—AFILRY
RAZHEV—ILEEETNEFNMATHEBILHIET, EREBRRERAEL
tzo COEMEREE. FARDIANSEZ_DOEREET & AR HDOEE
DOEOZEMITEA LR, FAROAZTEIMEELCEBETENE, Th&
Y, AEEBRRFEE-.

COREBEZBRBRTFOABH T TORMEEIZA480mMVTHY, KHEiEH
THEHABEFREICOMVALRER L, THICEUVARST S LHE
BREEIFA480MVANENE Lz, CORGELETHBRYRLTRELTHE
HLT,

(EMEHI 5~ 7)

BEX (14) TRENDABIMBIIRZ T, EEH 5 TIEEERX (1
5) TRENBABINAHE . EHEFI 6 TIEEER (16) TRINDARIN
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[0191]

[0192]

[0193]

[0194]

[0195]

ME. KR 7 TIFEERX (17) TRINIZABRRMHEE, ThEnEA
Lf=e ZNUSMIERSI4 LR CAERVEHT, AEEBMHRTEEHLL
CONEERFFORMEELEREG 4 LRKRICAELI-EZ A, EhEH
5TIE430mV, EfEHI6TIEF410mV, EfEF7TIL3I80mVTH
Y., TNENEREGI 4 EEIRICIRYBLRE LI-AEEEBARER LT,

(LLBXA5l 2 )

S5mI DN, N=UAFILKRILLT S FRIZ, ZZHEBEASHEDD 1
318F#%#5mg. RUEAOXF U ES5mgMATHEREIE, BoN=AR
EFE—DEREBLICFOYTX YA MEICEYEHRTZZET, EAH50
nmODEERRE LTz, EHEG4(2ET5 &S BRI EORIER A L H
otz FNLNMIEREH 4 LR CAHERVEH T, AEEBRKRFEMERLS

COXBEMRTOABH T TORREELIOMVTHY ., HEEHT
HEHNEBEEFIREIZOMVAERKR LT, SHICHUARHT L EHKE
ElZ9OmMVALIERLz, COXEEEHTBRYRLTRELTHEELE

(LLB45I 3 )

S5mI DN, N=UAFILKRILLT S FRIZ, ZZHEBEASHEDD 1
318BF#5mg. RUHILE/ FIILESmgMATHRBIE., Bonhiz
BREE—DEREBLEIZFOY TR YR MRICEYBRHT L LT, BEH
50 nmODEEMR LTz, EEG4I2EHETD LSRRI HEOEIERAE L
Hvotze ZRUNMEIEREGI 4 LRI CAERVEHT, AEETBRFTFEEY
Lt

COXBEMRTOABH T TORREEL40mMVTHY ., LEEHT
HEHNEEFIREIZOMVAERKR LT, SHICHBUVARHTHIEHANE
ElZ40mVALEIERLz, COXEEEPTBRYRLTRELTHEELE

[e]
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FERIE]

[FERIE2]

[FE3RIE3]

F5RIE4]

[FE3RIE5]

[FE3RIE6]

RERDERE

TREOX (1) TREINDHIEEEZFT AR,

X—=Y - (1)

XITARUNERLLE . Y (SR REEFE L ET KBV G EL—FA
[CEWTTDhILELY BO#YR LELETARER T D hILEMLE
. FRENTT,

AIEEX (1) 1ITBIFBYH, XITHTI2EFHEARTHDERIE
(ZERER D AU

HIEEEL (1) [THFAHAYH, ZrOFDFS DAL THAHEKRE2
(ZERER D AU

AIEEX (1) 1ITBIFBYH, XITHT I2EFZEATHDIERIE
(ZERER D AU

ArEExX (1) [TBFHYM, EEVDZDLE, EREZETLHE
EJOZOLE, ALE/FDULSDHILE, RUEREEZETLHH
IWE/ XIS TDAILEDS B, WTFRMEELHERIEAICEEHDN
DR AR AT H

BIEEX (1) [THFEHXA, FEE—HKKX (A) IE (C) DLVTh
MNTRENDIBEBEZRT HERIB 4 ITEH DLW H,

[{E1]

R’ R’ (A}

— &=L (A) IZBWWT, RTIEFENFNHILIZKZE, DILARFIIL
H, A)RZJLE, JzZ)LE, AILRFIOTzZ)ILE, RILRT
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IR, REEYDZOLETHY., BODHECEELE—DDR MY
CEHRT D, MITEERFTHD,
[162]

X,

— 2= (B) [2HWT, X,, X, EFhFRMILIC, 7ILFILE
IV ZIVE, TIILFLE, T)—ILE, ATOIRDS DR
CEL—BEEOETHY., ThThEBREFZFLTOTEHEL, X
1, X DWFRMNITOAIILEEY BMHEET 5,

[1£3]
R!
‘\
R A N =8
] P \ N¢C
S ()
N
R’ = |
/
R1

— X (C) [TBWVT, R EENRENIMILITKR, HILRXTIIL
E. R)LRZLE, JzZ)LE, AILRFL Tz ZLE, XKDz
ZHUE, REEVDZOLETHY., B2LHE<EL—DDR’ MY
EEMT D,
[EERIET] FERIE 1V ICEEHDARAM M L, BEFHERBE, EABEEE ZiH
ZDONEBEEBRF.
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[E4]
7 ether >L .0
O O t-BuLi N
—_— .
Br Br -7800, 2h '7800, Zh
rt., 10h

Bis(4-bromophenylimethanone

Molecular Weight: 340.01
(6)-1

PCT/JP2010/058662

Weaen:

(6)-2

ether

-78°C

t-Bubli

-78°C, 2h
rt.,1h

-78°C

2-methyl-2-Nitrosopropane

-78°C, 2h
rt., 10h

AR A
NN NP N

== Evaporaticn

— Extraction

== Column

Bis(4-bromophenyl)methanone 30 mmol (10.2 g) 1eq

0.2 M (150 ml)

0.27 mol (170 ml, d = 1.6 M) 9 eq

90 mmol (7.84 g) 3 eq

IRE40-50%
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[Eg5]
DMF
imidazole
>1\ O O k +-Bulyldimethylsilile chrolice >L O O J<
rt.,10h
Sl—— —Sl
Molecular Weight: 356.46 /‘\ /}\
(6)-2 (6)-3
‘ (6)-2 10 mmol (3.56 g) 1eq
. DMF 0.7M (143 mj)
Imidazole 30 mmol (2.10g) 3 eq

F-Butyldimethylsiliie chrolide 12.5 mol (1.88 g) 1.25eq

4

(o

— Evaporation

—— Extraction

= Column

IR%E80-90%
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[E16]

. O -78°C, 2h
O.gi_ _5i© rt., 10h o,/ e

Molecular Weight: 584.98

(6)-3 (6)-4
. (6)-3 5 mmol (2.92 g) 1eq
- THF 0.3M (16.7 ml)
ke
Br‘QCHQMgBr 15 mol (4.11 g) 1.5eq
Molecular Weight; 274 .24
-78°C, 2h
r.t., 10h
- saturated NHC! 2mi
— Filteration
— Evaporation
» Ether/THF 50mi/S0ml
10% HClag. 20 mi

——j

Q) rt., 10 min

— Evaporation

— Extraction

— Column R 50-60 %
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[E&7]

Molecutar Weight; 738.00
(6)-4

7/23

PCT/JP2010/058662

Rege

Pd{dba);
H NaOt-B
y a u
P(t-Bu)a
toluene
W O & W
Molecular Weight: 187.24 N
6)-b \
(6) Sl- —8i’ ©

L oak

(6)-5
__m._._:._ (6) - 2 mmol (1.48 g) 1eq
. foluene 0.3M (6.7 mh
. Pds(dba);  0.02 mol (18.0 mg) 0.01 eqg
» NaQf-Bu 3 mol (288 mg) 1.5 eq
- P(t-Bu)z 0.06 mol (12 mg) 0.03 eq

== g

1,2,3,3a 4,8b-hexahydrocyclopentalblindole-7-carbaldehyde

Q) reflux, o.n.

=— Evaporation

—— Extraction

— Column

3 mol (562 mg) 1.5 eq

In#&50-60%
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[Eg8]
HOOC
- o
NC )L NHg*
(6)-c ammonium acetate

NG~ COOH

ammonium acetate

@

gere
@

Molecular Weight: 77.08

acetic acid
reflux, 3 h
/;C /|\ =
Molecular Weight: 844.33 Molecular Weight: 911.37
(6)-5 (6)-
L (6)-5 1 mmel (844 mg) 1eq
acetic acid C1M {10 ml)

ammonium acetate

2-cyanoacetic acid

Q) reflux, 3 h

— Evaporation

—— Extraction

= Column

0.33 mol (25.7 mg) 0.33 eq
1.1mol(93.5mg) 1.1 eg

Iz#E 80-90%
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(9]
TBAF \
THF Ag,0 O
(6)-6 L.

Ar,rt,5h Ar,rt.,2h
""<: :)—-N

Molecular Weight; 811.37 . O-N
(6)

TBAF : Tetrabutylammoniumfluoride

- (6)-6 1 mmol (911 mg) 1eq
. THF 50 mM (20 ml)
- TBAF 20 mmol (5.23 g) 20 eq
Q) rt., 5h
Ag,0O 10 mol (2.31g) 10eq

ol

P

== Evaporation

— Extraction

—= Column
IR#E95-100%
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[E10]
(7)-a
NP
OH IMBr o
KoCOs
N Acetone N
0 0
—8i —8Si
A A
ng:'i?lélaa';.s Molecular Weight: 450.6
(7)-1 (7)-2
- (7)-1 0.1 mol (28.8 g} 1eq
> Acetone 0.7 M (142 ml)
KoCO3 0.15mal (20.7 g} 1.5 eq

1-Bromo-6-iodehexane

&) reflux, o.n.

— Evaporation

E— Extraction

— Column

0.125mel (36.4 g) 1.25eq

IR 95-100%
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[E11]
o (7)-b
Y o)
HO OH

NaOH O

N Acetone 'TJ
! 0
0 I
3 RO OR -Si
- e

Molecular \Weight: 450.6

(7)-2 (7)-3
> (7)-2 0.1 mol (45.1 g) 1eq
. Acetone 0.7M (142 mi)
NaOH 0.3mol (41.4g) 3eq

bis(4-hydroxyphenylmethanone 0.04 mol{8.5G4g) 0.4 eq

Q) reflux, o.n,

— Evaporation

—— Extraction

— Column REI5-100%
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[E12]
(7)-¢c Br
o Br—@CHZMgBr
THF _
rt., 10h
Molecular Weight: 953.5 ‘ O
(7)-3 RO (7y-a° OR
. (7)-3 5 mmol (4.77g) 1eq
- THF 0.3 M (16.7 mi)

e

_—

/ -78°, 2h
\ r1., 10h

Br‘QvCHQMgBr 15mol (4.11g) 1.5eq

L saturated NHCI 2ml
— Filteration
= Evaporation
Ether/THF 50mi/50mi
10% HClag. 20 ml

4

Q) rt., 10 min

= Evaporation

—— Extraction

— Column i3 50 - 60 %




13/23

WO 2010/134607 PCT/JP2010/058662

OHC

sz(dba}a N
NaOt-Bu

Br
: + P(t-Bu)s O
toluene
RO OR (7)-d CHO

Molecuiar Weight: 1106.6
(7)-4 (7)-5

[E13]

g

(7)-4 2 mmol (2.21g) 1eq

Pd,(dba); 0.02mol(18.0 mg) 0.01 eq

NaQt-Bu 3 mol (288 mg) 1.5 eq

P(t-Bu);  0.06 mol (12 mg) 0.03 eq

il

1,2,3,3a,4,8b-hexahydrocyclopentablindole-7-carbaidehyde

——14

3Imol {562 mg) 1.5 eq
&) reflux, o.n,

— Evaporaticn

—— Extraction

=— Column

IRE50-609%
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[E14]
NC

i HOOC o
(7 ) b )I\O_ NH4+
NC” COOH N
ammonium acetate

—
-

ammonium acetate
acedic acid

OHC
N:
reflux, 3 h
ST T, ST

Molecular Weight: 1212.9

(7)-5 (7)-6
. (7)-5 1 mmol (1.21 g) 1eq
L acetic acid 0.1 M (10 ml)
. ammonium acetate 0,33 mol (25.7 mg) 0.33 eq

2-cyanoaceticacid 1.1 mol {93.5mg) 1.1eq

L‘) reflux, 3 h

—— Evaporation

— Extraction

— Column

IR# 80-90%
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[Eq15]
CN
HOOC
A0 !
TBAF + O-N O 6
THF Ag,0 O
(7)-6 ———= e
Ar,ri.,5h Ar, rt.,2h —Q'N
Molecular O
Weight:
1279.9 « O-N O/{’\)G/O
TBAF : Tetrabutylammoniumfluoride (7)

(7)-6 1 mmol (1.28 g) leq

THF 50 mM (20 mi)

- TBAF 20 mmol (5.23 9) 20 eq
Q) rt. 5h
> Ag20  10mol(2.319) 10eq
Q) rt.,2h
— Evaporation
-— Extraction

- Column RFE95-100%
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[E16]

16/23

134607

H
N ether >LN°O
/©/ \Q +-BuLi
Br Br —_. > >

-78°C, 2h -78°C, 2h
rt.. 10h

Bis(4-bromophenyljamine
Molecular Weight: 327.0

(8)-1

PCT/JP2010/058662

£ Ol

Molecular Weight: 3435
(8)-2

(- [t O

Bis(4-bromophenyfjamine

» THF
) 78°C
£-Bul.i
-78°C. 2h
rt..1h
) 78°C
2-methyl-2-Nitrosopropane
78°C, 2h
rt., 10h

== Evaporation

—— Extraction

e Column

30 mmol (9.81 g) 1eq

0.2 M (150 ml)

027 mol (170 m|, d = 1.6 M) 9 eq

90 mmol (7.84 @) 3eq

IR#E40-50%
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[E17]

PCT/JP2010/058662
H
Ioas!
Yy X
O (@]
- —Si— —8i—

t-Butyldimethylsilile chrolide T 7

H
N DMF
)( Imidazole
N )
OH O r.t.,10h

Molecular Weight: 343.5
(8)-2

Molecular Weight: 572.0
(8)-3

(8)-2

DMF

Imidazole

t-Butyldimethylsilile chrolide

g

(W o

— Evaporation

—— Extraction

— Column

10 mmol (5.72 g) 1eq

0.7 M (143 ml)

30 mmol (2.10g) 3 eq

12.5mol (1.88g) 1.25eq

IRFEB80-90%
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[E18]

Br

H
N NaO-t-Bu N
S AT Tl o SO OR™
I:J l}l Pyperidine !}1 r}q
0 @] @) 0

Y

i 7 toluene T Y
- 8i— —8j— rt, 5h ~—8i— —8i—
Molecular Weight: 572.0 Molecular Weight: 727.0
(8)-3 (8)-A

(8)-3 10 mmol (5.72 g) 1eq

toluene 0.7 M (14.3 ml)

Cul 1 mmol (0.19g) 0.1 eq

NaO-t-Bu 12.5mol (1.20g) 1.25 eq

piperidine 1.0 mol (85 mg) 0.01eq

Q) reflux, 5 h

= Evaporation

— Extraction

— Column

IR#E50-60%
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[E19]

7\
H™N\g”™H

3-hexylthiophene
Molecular Weight: 168.3

19/23

NBS

cel,

PCT/JP2010/058662

7\
Br [ H

Molecular Weight: 247.2

(8)-4 (8)-5
B 3-hexylthiophene 0.1 mol (16.8 g) 1eq
» CCl; 1M (100 ml)
N-Bromosucsimide 0.1 mol (17.8g) 1eq

Q) reflux, 5 h

— Evaporation

—— Extraction

—— Column

NBS
N-Bromosuccinimide

Molecutar Weight: 178.0

IRE50-60%
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[B920]
R\ ether /AR
Br s~ H t-BuLi  Triisopropyl borate (HO),B s~ Br
JE—— -
.78°C, 2h -78°C, 2h
Molecular Weight: 247.2 r.t., 10h Molecular Weight: 291.0
(8)-5 (8)-B
(8)-5 50 mmol (12.3 g) 1eq
ether 0.4 M (125 ml)
Q -78°C
t-BulLi 125 mmol (B0 mi, d= 1.6 M) 2.5eq

-78°C, 2h
rt,1h

-78°C

Triisopropy!l borate

-78°C, 2h
rt., 10h

AE
NN NN N

—~

= Evaporation

—— Extraction

== Column

75 mmol (14.1 g) 1.5 eq

A
o’é*o*
A

Triisopropy| borate

Molecular Weight:
188.1

IR 40-50%
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[E21]

- A
toluene -—}—-E'n O-N

NaOt-Bu Q
Pd(PPh3)4
(8)-a +  (8)-B [ A,
. Ar reflux, o.n, S
Molecular Molecular Weight:
Weight: 281.0

727.0 |
[

Molecular Weight: 814.4

(8)-C
L (B)-A 2mmol (1.45¢) leq
(8)-B 3 mmol (0.873¢g) 1.5eq
Pd(PPh g}, 0.02mol (18.0 mg) 0.01eq
NaQ#+-Bu 3 mol (288 mg) 15eq
> P{-Buy; 0.06 mol (12 mg) 0.03 eq
Q) reflux,o.n.
— Evaporation
— Extraction
-— Column
YeFE50-60%
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NS
SI-0-N
2-cyanoacetic acid | Q N
piperidine
OH
(8)-C PA(PPhy), \ / s\ y
I
Molecular Weight; 814.4 AN o)
Ar, reflux, 5 h
I
Molecular Weight: 909.4
(8)-D
(8)-C 1 mmol (0.814 g) 1eq

2-cyanoacetic acid

AN
Pd-(PPhs)y
piperidine
&) reflux, 5 h, in Ar
— Evaporation
— Extraction
= Column

1.2 mmol (0.102g) 1.2 eq
0.3 M {6.7 mi)
0.01 mmol (12.6 mg) 0.01 eq N 8]
o

Ry

\)J\OH
2-cyanoacetic acid
Molecular Weight: 85.1

h

piperidine
Meolecular Weight: 85.1

0.03 mmol (2.5 mg) 0.03 eq

Molecular Weight: 1262.0
Ig#E 80-30%
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1

THF

Ar,rt., 5h

Ar rt,.2h

TBAF : Tetrabutylammoniumfluoride

\A
(8)-D _THF  _AeD Q 7 . oH
X

- O-

(8)

L (8)-D
THF
ot
- TBAF
) rt., 5h
. Ag;_;O
) rt,2h
= Evaporation
——= Extraction
— Column

1 mmol (909 mg) 1eq

50 mM (20 ml)

20 mmol (5.23 g) 20 eq

10 mol (2.319) 10eq

IN#E95-100%
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X J. Phys. Chem. A, 2002, Vol.1l06, p.4453-44¢67, 1-3,7
compounds 1R-, 2R-, 3R-, 3'R-

X J. Am. Chem. Soc., 1995, Vol.117, p.2049-2057, 1-3,7
Chart 1

X Tetrahedron Letters, 2006, Vol.47, p.5637-5640, 1-3,7
compounds 6a to b, 7a to b
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p.97-110, p.99, Chart

X Journal of Magnetic Resonance, 1983, Vol.52, 1-3,7
P.435-449, compounds I to XII
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cited to establish the publication date of another citation or other
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“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
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the priority date claimed

“r”

“xr

“y”

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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X Japanese Journal of Polymer Science and 1-3,7
Technology, 1980, vol.37, no.l10, pages 635 to
640, compound (1)

X JP 2007-262263 A (Fujifilm Corp.), 1-3,7
11 October 2007 (11.10.2007),
claims; paragraph [0029]; II-41; compounds B-3a
to 3f
(Family: none)

X JP 2008-201912 A (Fujifilm Corp.), 1-3,7
04 September 2008 (04.09.2008),
claims; general formula (1); paragraphs [0009],
[0014]
(Family: none)

X Journal of Photochemistry and Photobiology A: 1,4-7
Chemistry, 2000, Vol.133, p.105-114, compound 3,
fig. 2, page 109, left column, lines 2 to 8§

X Journal of Molecular Catalysis B: Enzymatic, 1,4-7
2002, Vol.17, p.9%-21, fig. 1, ZnP(CnV)4

X Physical Chemistry Chemical Physics, 2005, 1,4-7
Vol.7, p.4114-4125, Abstract, compound 2

X J. Am. Chem. Soc., 2000, Vol.122, p.11480-11487, 1,4-7
Abstract, compound 2

X Molecular Physics, 2002, Vo0l.100,No.9, p.1459- 1,4-7
1468, Abstract, Fig.l

A JP 2009-21212 A (Panasonic Electric Works Co., 1-7
Ltd., Waseda University),
29 January 2009 (29.01.2009),
claims; formulae (1) to (5); fig. 1
(Family: none)

A JP 2003-100360 A (NEC Corp.), 1-7
04 April 2003 (04.04.2003),
claims; formulae (6) to (9), (13) to (15);
fig. 1
& US 2003/0062080 Al
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claims; fig. 1 to 6
& EP 1981118 Al & WO 2007/088871 Al
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Documents 1-9disclosea light absorbing compound that hasanitroxide radical
moiety and a light absorbing moiety such as porphyrin.

Consequently, the invention of claims 1-3 and 7 related to "a 1light absorbing
material having a structure represented by formula (1) wherein Y represents
a nitroxide radical moiety and X represents a light absorbing moiety such
as porphyrin"™ is not novel over the inventions disclosed by documents 1-9,
and does not have a special technical feature.

The claims of this international application therefore contain the following
five inventions having respective special technical features.

(Continued to extra sheet)

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

In this connection, the invention of claims 1-3 and 7 related to "a
light absorbing material having a structure represented by formula (1)
wherein Y represents a nitroxide radical moiety and X represents a light
absorbing moiety such as porphyrin", which does not have a special
technical feature, is considered to fall under invention group 1.

(Invention group 1) the invention of claims 1-3 and 7

(Invention group 2) the invention of a part of claims 4 and 5, which
is related to a 1light absorbing material having a structure represented
by formula (1) wherein Y represents a bipyridinium group or a substituted
bipyridinium group

(Invention group 3) the invention of a part of claims 4 and 5, which
is related to a 1light absorbing material having a structure represented
by formula (1) wherein Y represents a galvinoxyl radical group or a
substituted galvinoxyl radical group

(Invention group 4) the invention of a part of claims 4 and 6, which
is related to a 1light absorbing material having a structure represented
by formula (1) wherein X represents a structure of general formula (B)
(Invention group 5) the invention of a part of claims 4 and 6, which
is related to a 1light absorbing material having a structure represented
by formula (1) wherein X represents a structure of general formula (C)

Form PCT/ISA/210 (extra sheet) (July 2009)
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