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TOL S HERAEE LTk, TABVEB ALV AR, TUA) B ERA VIS
FA R, TR ERoNTS A BL TV 2EEEo T AL A S T B BE
HHEERISNLZ LR LD 1 20&BILEMEHATL2OHF L,

BTFHEABYINGOT VA VER ANV A FETHER I LTWILIE, BFEAMN
PEHIMEZI R LN TELSTHE L,

BB, HFLwrs VLR asvasyr+ A4 FELT, Mlzid, Li, O. LiO
. Na, S. Na, SeBUNaO»#Foh, FEF L7 var U HHEEE I Va4 F A
FELTIZ, FlZE, CaO. BalO. Sr0O, BeO, BaSRERUFCaSess#HiFon
o T HF L usggonur e LT, A, LiF, NaF., K
F.LiCl,. RCIRERUNaCIErs#IFend, g4, FFL w7 THLEED
s oAbE LTz, i, CaF, . BaF,. SrF, . MgF, RUBeF,
o7 o1k, 7ok a o AehEF SN S,

Fh, PEMAELLTIE. Bas Cay St ¥Yhy Al, Ga, In. Li, Na., C
d. Mg, Si. Ta, SbRUZnoAEllblonnHZeratmby., YL
AL L Eo —EHEM I L LofiAaGberngT o s,

Fh, BTEABZERTZERLEWD., MR UIEREnMgMtERETH L 2 &
AUFF L,

BIEANEFEINS OMEBMEEECEL I NTaE, S WHELEEIEE I NG -
DI, =7 ARy NEOHMBRGERDSEDL T EHTED,

B, oL RERLEWE LTIE, ERTVBVERBINV AN, TLAY L
HEB ANV AR, T EEo nar AR T IV E ) HESE O 1 1L
WErEIFbN 2,

o, AERCBTL2ETEAREIL T F— R b EEALTWTHIETF L
L,)

%%@ﬁ&ELi% ERESEEE L E oM IEfLREE 2 A L. BLIE LB AT

TUU—=NVT I VR a%ﬁviazﬂa“& LTERTLEITE Ly,

Fo, ESLERERBICEE SND ELWMEAEE LTI, 3EHIZANVFE-DI2, 52~
3. 7eVTHaEIFFLL, 2. 8~3. 7TeVTHHESHITIFFE Ly,

oL GEBOFEILEEMEERAVwE LT, BB OMRE AL F—pRiETSE S
ERBFSIENTE S,

FRIEFLEEMEE LTk, Tie—#& (6) RU (7)) TRENZLDODFF L,

/Al‘s)
Ar’ 6
\ - 6)

(Frh, Ar" 3. REEDF6~4 00FFELETHY, Ar® RFAr® T, #hZTh
KEBETFNIIKEEY6~4 00FHFEETHY., miZ1~60EHTHSE, )

Aﬂi/N ) (z%%—wfmﬁ}%%N, AlC (D)
\ }l&ru/p q [I‘rl r }lh‘ls S

(KA, Ar' " RUA ! 3, REED6~4 00FEFERXRTHY, Ar' ' ~Ar
Pk, ENFNRAKERTLRRERD 6~ 4 00BFEETH Y, MeElp. g, .
SM\%M%ﬂOXilf&% )

Er—ig (6) RO (7)) WBWT, REEDN 6 ~4 00FFRENI B, FFLw
BETHE~4 007 ) —Ed LTk, 72200, +7F0, P850, 7ot
AN, ELob, a0, E7250b, F—TJxo)b, Ed—10 0, 75200, FF
T, NYSFF T, FFTUTFTISIN, VT 2T NS, A YR

10

20

30

40

50



(45) JP WO2005/063920 Al 2005.7.14

Wy HNSY N, DTN, XS EIYN, INFT T, TR T NIV E S
VT ZINVENBIFEND,

F, T LWEETHS~4 007 ) -V rEE LTI, 722y, F7F L2,
TyrFIVLY, Tt VALY, ELDLy, a0y, ET7 LY V=T 2
Sy, ¥e=YLby, 755V Y, FF T oLy RUTFF TV FEFY
TSNy, V7T ISV A FY LY, AN ) Ly BT L,
RS EIYVV, INF Gy Ty, TP TN INF T F oLy ERBRIFLEND

M. REBD 6 ~4 00EFELIZ, sbEBRECIYERINTHTH L, FF
LWEBRE L LT, REX 1 ~607NVFNE (mF Vi, 270, | -7, 10
n— 7V LE, s —7FE, t —7FNE, RrFE, AF LK, yraxvs
WE o maRUVESE) | REBI~607 Vva® R (o bR VE 2 P RTE,
i —7aRE T, n—TeRF HE, s—TrEVE, t T bR VE b FUE
CNFUNFF VI, vruxy MR VE, v unF bk xRS L BEFES ~
407U — N, BEFH~4 007 ) —VETERISNATI K, BESHS ~
4007 ) - NVEEETLZZATNVE, REB1~6D0T7VFLVEERATIL AT IVE,
T, ok " rvETSEIFS NS,

i, 3HEHEIANF—H2, 8 e VUL EOIEFLEEME & LTIX, Tro—#t (8)
B (10) TEEINLZHDIIF Ly,

20

(8)

(Fp, At L Ar? T 3. EERL1I~60T7 I LE, Tl EIE T 0 30
B I TERINTWTHIVWEREZER6~1807 ) —VETHY., RIZKERKL ~
6DTNFNEXR TN IF VEEIFLIERER6~1807 V- VETHD, Xk, B
e, —O—Ki—S—T%éﬂ%@#%%%b\XM%oT%\&<T%iwo)

et A

N
A@/’j[:L.l::T \m (9)

(., Ar® i, BREZAT2ELRALZVWERZR6~1 807 1) — L3k,
Ar* ~Ar7 ik, FNFNEREZETLELCRALAWERERG6~18D7

40

D—LrEERL, X' &, BH#EES, —0—, —=S—, — (CH,; ) . — (nik1~6m
M) Xiz—C (CH, ) , —THhrHEFE2ZRL., chboEERIZH-oTH L, %
CTHE, XP RUX? 13, #heEnlEgse, —0—, —S—, — (CH, ) . — (n

X1 ~60EH) Xiz—C (CH, ) , —ThrEEErRL, ZNHERA—TLEL -
TWTh L, )

— 4 (8) RO (9) BIF2ZArt ~Ar" | R. XRUX! ~X® oRTH%
it o EmEo AR E LTiE, AU, BEHL18~607YU— bk o3y 50
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— VAN, TNV, REH1I~600F7 ) —LTFTHHILAT— AN
VTNV ENE, 7 R TV EI TRy P S VA THE YV ERISRTNT
bdvi, EBHD LIFEERORERG6~6 007 ) —VEIZERD L IZEERD R
FH3I~60) oEERLETHL, 2MNIZ3MOBRED L{IXBEBEROREKE6~6 0
DHEEERACAKFZEEIZERD LCEIEERORERI~6 0DEERRETH D, EHRD
L imERO ¥ Uk, BRd L EEROFF 7 o R, ERG L REE
oo FU TS = VR, BEBRO L CEERO TV F L U BRI ERS L ImERD
AEBRE I LV ERETHD,

(10)

[x#., R' ~R* ? &, #NFNMIIE, KBFET, "XV ET, 7LudF Nk, 79
WENE, o vE v oK TIR, TUVE, Traxvan R vk b
WERFVVHE, TvaFd v TAELTI A TILELTI R, naTuE Ll
CkBE, T —-vdF L, BREALALTWTL LWHEERLKERE I E K
wEEmEEELL. R ¥ R? . R®* ¥ R* . R®* & R®* ., R” ¥R® , R? &R" .
R LR ? BENFNBIETZERERMLITCHRABHRLTDL vy,

XIEUTIORT 3ModEEkE R L.

O

Ar' Wl BBMEZELTTD JWEFERMKRERESE, SEEEREEUIUT
WaRT—HEA (11) OWTNATEEND,

10

20

30

40



(47) JP WO2005/063920 Al 2005.7.14

(11)

(A, R'* ~R' * I, #heEhmie, KEES, "o v e, TRk, 7
FNF N, T ook, v Rk, BREEE LT TR Ew T3 23, T IovEE,
TIVIAF T HWRoWE, FVRFNVE, 7rax i, Ty ok TR
WTI R T AEFLE, kB, 7Y -V F T, BREERALTVTL L0
FERICKEE S HFREREEZ XL, R' P &R * . R &R * L R T
ERT P BENENBETAEREN L CREZERLTD v, ) ]

—X (10) WBIF2ATr' . R ~R'® oRTEELCEERECBMAR & L
Tids AT YN, REE1I8~6 070 =BT — )b A NE, 7HFH LT
W, REHIS~60D7TY—LTHEHINLANT—NANE, 77U VE, T/ F
VN EXE TR TYENETHVEREINTATH L v, BED L IXEER
DKFEHO6~6 007 ) —NEXIIEBRL L REERORZELI~60) oBERREET
Bho 2T i 3MoERD L IZEEROFKEME6 ~6 0 OB EFRRILKERL I ER
HLIIMERORERI~6 00ERRETH D, B G L REERO NV ¥ U RHE
CEBS L REEROF L 7 2 oEE, B LCmER MY - VB, B
LLCREmERO 7 VA L vERENEERD LIEEROAYOE 7 VT LV EBEATH
Lo

REHICHENT, ABE LESOMEMRIX. EFLEZEFLE®RE T 21380 EATL#
HEHISDTHY, 4. 5 e VU EOUEFEBEEE2E T2 ZEPNENTH B,

AEHICHW SN2 EEAEOEMAE L LTiE, BIL1 V7 54864 (1TO) . B
1b$d (NESA) . £, . O&. iEHFEHTE S,

FoBEME LTk, BT EAB USESEEBICE TR2IEATLZHB T, dFEEO SV
HEAEEE L,

Pt B3R a N vds, BAERMIZIEA YV h, TLI YA, T34
SRTRYI A=A VT AESE, RTA YT AT NI LES, TV A=)
FUDEGE, TVIDVA—AR YT h—)F I LEE, RTATL—HES%HMH
HTZ%,

AEHOEHE LEZTOEE OB HEIZEHICRE Sk v,

RERDHOBEEEE, AV yaI—F 4 Y VEEC LR TETHWD ZEATED

REHOABELEZTICHVD, Ei—#X (1) TRans{Lewrea 50K E
JRE 1k, HZEEEE, T T HESEE (MBERE) 2 WIBHICEr LB v
YU, Ay D= T YTE Ry AT 4 VU -2 - M, v— b — MEEO
BB L2 8HMONETBR TN TED,

REHOBEWE LETOXERBOBREIZFICHE SN2 Wi, —RICEEIEHTES
FE VR NVEORBAVELR T, #IICETED EGWEIINELESLE L 2 R)EHE
{2720, @BEEIEnm2»S 1 pmDFEHE AU F L,
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Iz, ERAI R UCERAEZHNTEREPFLZHICFELLHEATLA, AERIE RS ICE

10

20

30

40

50



(48) JP WO2005/063920 Al 2005.7.14

EINDLLDOTITR v,
B (ke (A-7" ) O]

10

HC}HWM&

m 3 (IM-1)
3,3'—d|brornobaphenyl

(1) ik (IM—1) &k

4 =7 EIT—FRYEX25, 4 g (90mmol) . A= 10., 0g (6
Ommo 1) . HAL#O. 1g (0. Bmmol) . BEMEW LYY A26. 7T¢g (126 20
mmol) 1, 4—24AFH70mlBBL, NS A—1, 2—Y70~FHF
Y7320, Tml (6mmo ) ZMA, TLTU RS, 14 MBI L,
KIGBEHEERE THAL, b2 7Ly RUKENMA, ZRBICoHE LR, AikE%
5 W%IEMAER R O TR L, BEARE S MU Y LA TERLZ,
AsErmESE LR, 27 /- 050ml2mMA, wHLAZESRZEEL, =¥/ —
VRO V= AFH Y TIEREEL, p— 707220y — 017, 8§g (Y
O 2%) BB,

p—7HET AN —=VE, 0g (25mmol) ZFNVLY50ml &r—
FLUE0m ]l OBREHEBRCERL, 7TVIVERAAT—4 0CT/ =T F )N F 7 4
AFYrEE (1. 6M) 21ml (32mmo l) 2MZ, —4 0CH5 0T T 30
?ﬁ:ﬁgbt’o

I, RInG#E—70CEFTHEAL, 7BV AV 72801 7ml (74mmo
1) 22— 70 25m I ICHAMLABEHRERTL, —70CT 1 REHIEELAZ, 20 F
THIE L T 6 BB L o

AR ER,. TIKEHREICD %BIEE7 0m 1 2B T L, IR T4 5 pH@HEL -,
FIGHEHEDP I Lcth, FHEZ A AERTHRIE L. BB M) 7 A TE
L7

Bl RTEEE, L c#EEZzEE L., Mrory — /b= 2 E AR
TEEH L, hEfAE (IM—1) 4. 0g (INE56%) 287,

(2) 1be& (A—7" ) &k 40
3, 3 = VvuEE7z=on2, 0g (6. 4mmo 1) . #FHEMAE (IM—1) 3.
7¢g (12, 8mmol) . 7FIFAPM) T ZNWEKRAT A XT3 45 (0) 300
mg (0. 25mmol) . DME (VA bFv 2% ) 60m . KRB FUYAKE
W (xB--rY a4, 0g (38mmol) ZK35mlIZHEM] 27 VT yEHAT
200mlo7 922l AN, 78T T1 8KHMEEL A,

TD%, BEmFTEHER L, TEETAHI L, K, A7/ = WRUTAFH 2 THRE LT 4
0 g DMAE TR0

INETUHTING T A THERE, PV THEAS 1. 2 gDREHGET

KIZ, Z2N%E400C, 3. 0X10™* PaTH#IERL, HREES (A—-7) §
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20mg (1. 3mmo 1. NFE20%) ZHAs FD-MS (74— NV FFr -7
g v AANT M) OHlEREREEDTICRT,

FD-MS:calecd for C, s H; . N, =636, found, m/z=
636 (100)

¥/, HPLC (#94 :0DS—3V, B8 7PNV T Fa7 3
»=85/15, MBUVEE: 254 nm. fiE: 40T) SWOHER, Zobonil
FEiX, 990. 5%15010

Pldy, Boh#ERiE, EMWYTHL I ERMERL,
emmzth%< —16" ) &K

Br | :
—Q_B(OH)z 2,2 dlbromoblphenyi ‘

{IM-1) (A—‘IB'

500ml@7F A2 TVIYERAT. 2, 2° V702872 )vh, 0g (20

16. 3mmol) . ¥#E4& (IM—1) 10. 1g (35. 3mmol) . 7hFFFA
)72 WERAT 4 5V (0) 740mg (0. 64mmol) . DME (¥
ANFTIHZY) 150ml, RKEBFNYDZTLKEE URBFTFY Y4510, 2¢g (96
mmol) K120mIlZEHR) AN, 78CTT1 L5RMBEHEL L,

FOHRERT TEHL, BERET AR L7,

Ky A¥ 7= VRUANFTF L TRICERZEEL, ZoR bV 2Avi3AoFE
MidhERT ke (A—167 ) 6. 9¢g (10. 8mmo l. U6 8%) 27,
FD—-MS ol E#RE 2 LLTICRT,

FD—-MS:calcd for C,, H; ., N, =636, found, m/z=
636 (100)

g/, HPLC (#9594 :0DS—3V. BHEHMH: 7L b= bV T T Farz I
»=85/15,. MBUVEE 254 nm. fE: 40T) SWOER, Zobonifl
EiX, 9 9. 9%15010

HBEd&b, %Mtﬁmaai HHY ThDZEwrERL T,

%&MSEMA%( T ) DA

30
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3,000

&
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J
C}ﬁ@mfﬂjmr ﬁnkqﬁ CD GD
O ave3) ¢ GM_-4> Oy @)

@ (> D

(M'G) | (B-3)

()
()

(1) ik (IM—2) o&k

2V MVO=0oO7 5 A TNV yERAT. 1, 3, 5—F)7OEXRZEST
Og (0. 22mo 1), ZFNNY—=NT73, 6g (0. 44mol) . HFiLf4. 2 ¢
(22mmol) . HEMmMe» ) »15187¢ (0. 88mol) ., F5¥2x—1, 2—%
ZOANFYYTTIV25¢g (0. 22mol) RFL, 4—2F%5700mlZA
M. 104CTT] 6 HEHEEEL -,

Fok, EMFTHIL, K6 00m !l MATHEAAF L THBE, AEEZKTHE
Bl RICHEKTEE < 747 5 TEElRE, AL, A5 —IREWICh 2 F CTiE#EmEL
o

Ben-FEE B L. Ae HIZHEREL 2

BEMIZ300mIKERL, VS 7XIVD SAICTHERL, 22 gl (IM
—2) (45mmol, WE20%) 287, FD-—MSOHEHEZLTICRT,

FD—-MS:calecd for C,, H, s BrN, =487, found, m/
z=488 (100), 486 (95)

(2) @k (IM—3) &k

300mlo=2079 A3, PTVWIyEMAT, Lt (IM—2) 9. 0g (138
mmol) . . HWAMZX100ml. KKZZFNVLL—F70100mlz2AN, #EHEL
ThB, — 1 0TCIEHEIL 2,

FIAN, NN TFR)F A (1, 6MAFTEHE) 14, 8ml (23mmo
1) 21095 THT Lk,

Tio, 2 BpMEEE, RYB AV TEEL10. 4g (5 6mmol) 2L—FL
206m I AR LABHEL 2 09T THTL, 2T HERERE L,

ZOH, OCWKEHNL, BIEBAmI2K100m ] THRLAFERZAML., BiE
&Lf:o
KIZ, 100m ] AR UBHEEATHEICESE L., ARELZEAKGR~ 7322 7 A1
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THAER L 726

TOEWHE A BE, BEEREL, BonREEAE, THF (F 5k Fuo5y)
30mIWKERL, ~FT100mlZ2MA. BRETHERZA8L 7,

T, Azl BoNhMEYs  THFZEBRL., ~FT Y22 TRBROBRME
2RI hwv, &FF5. 9godMAE (IM—3) (13mmol, IWE71%) 257,
FD-MS Ol EREELTIIRT,

FD-MS:calcd for C,,H,, BN, O, =452, found, m
Sz=452 (100)

(3) itk (IM—4) &8

300mIo=207F A T7TNVITyEHAT, 1—-70E—-3—9— FXrEr5

0Og (1 8mmol) . Mk (IM—3) 8. 1g (1 8mmol) . 7 FFFADL
D7 VKA T 485w A (0) (Pd (PPh,) ,) 414mg (0. 36m
mol) ., PAMFTT7100m|l RTREFF)YL1OERE%KAFZES S8 g (5

Ammo l) ZAN, 80T T OReM#EIEL -,

I THR, SIRFTEHL, P 100ml 214, KR CREAEEAKTIECAE
BEZEG L, BRKRE~ 722 A TEREZ, pEL, ARBEZHERE L. BEAED
[ 14 % 45 7z 6

INE, VUATNATATHERL, FlA (IM—4) 9. 2¢g (1 6mmol, ¥
RER%) 2l FD-MSOWUEHFEZLUTICRT,

FD—-MS:calecd for C;,; H,,,BrN, =579, found, m/
z=580 (100), 578 (90)

(4) @k (IM—5) &

300mlo=2075 A3, TIVIVERKT., o4& (IM—4) 6. 0g (1
Ommol) . WAKM ZYy70m] RUOCHEAS ZFNVIZ—FLT7 0m]l AN, BFEL
ThABE—10TCITHHLZ,

FIANL NI FNYF N (1. 6MAFHF VB 7. bml (1 2mmo |
Y 1092 THET L7,

Wiz, 2Epf#dEdEE, RYB M)AV 7O ELE, 6g (30mmol) Z—7F)2
Om I KAWL ABEEZ 1 00T THEF L, SHRT6BMEEL -,

FoH, OCWKEHL, #EBAmIZ2K100m ] THRLAMEBRZRMNL., BIE
k Lf:o

RKIZ, 7 0m | OKRCEAEEKTIHIZHESR L, AEEZ KRB~ 7 4 7 21T
R L7,

ZOEHE A ME, BIERGEL, BONRMEEEZ THF 2 0m LICEEHEL, ~F
Y70ml ZMA. BETIHTHEEZABL 4,

WL, AieliEl. Ben-hEYs THFCEBRL., ~&T V2 INA TRROEE
27w, AEM4. 1 gohifE (IM—5) (7. bmmol, ¥R 75%) 25/,
FD-MSHlE#HEZLTIIRT,

FD-MS:caled for C;,H,, BN, O,=544, found, m
Sz=544 (100)

(5) ik (IM—6) &

300mI =279 ATV IVEHAT, 1-70E—=-3—-—3— FXY¥EV5
. 0g (1 8mmol) . MMk (IM—1) 5. 2g (1 8mmol) . 7 FIFZL
D7 ek A7 42285794 (0) [(Pd (PPh,) ,)] 414mg (0. 36m
mol) ., YVAMFETZF100ml., KEFIFTITALOERRBKBHES 8g (54
mmo l) ZAN, 8§ 0CTT1 2 HpM#E&E L /=,

e TH, B2RFTEHL, Py 100ml 2IA. KETBMAEKCIECE
BELZEE L, BARB~ 737 A Clizlkiz, pEL, AEBELZHEREL. H8E0D
k%57,

IhE, VUG TNE T ATHRL, P (IM—6) 5. 1¢ (13mmol, I
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T 2%) BB, FD—MS OMEREFZ LLTFIZRT,

FD-MS:calecd for C,, H, s BrN=398, found, m/z
=399 (100), 397 (93)

(6) 1b&® (B—3° ) &k

100ml 79A2 7 VT YEMATN., STEEL (IM—6) 2. 5g (6. 3m
mol) . AMEAK (IM=5) 3. 7¢g (6. 9mmool) . 7 FIFAPY T2
wA7 4 5P (0) [Pd (PPhy,) ) 145mg (0. 13mmol) .
VANEF I 5 0m ]l ROREF M) Y AKEHE (RBFM)YA2g (19mmo
1) 27K 10m 1B AN, 78TIT1 bEM#ELL,

G TH, FEicme L, fTHEE A L, 10
BENEATHEEK, A7 —VBOANFT L THE L, B53. 7 g%E87,

K, Py eBAwWT3NEESEITYfbEW (B—3" ) 2. 8g (3. bmm
I, W85 5%) 27, FD-—MSOHllE#HEZ L TIZFET,

FD—-MS:calcd for Cs, H; s N, =801, found, m/ z=
801 (100)

¥/, HPLC (#5A4 :0DS—3V., B#HH:. 7Lt b N/ FTLrF5FOT T
vy=85/15, MHUVEE: 254nm. BE: 40T) 7HOER. Zodboonft
FEiX, 990. 5%(&010

PlE&h, Boni-dERait, E%%f%% ERMERRL Ao
A&%4[%A%(B—28 ) DER] 20

o
& ("g e
(IM-7) (IM-8)

Bogle 0

(IM-1) N-—.——.—Br —_— | NB(OH)g
O (IM-9) o , O (IM-10) N
amqo}

:

(B-28")

40

(1) il (IM—7) D&k
500mlo=2077 A7V yEHAT. 1, 3, 5—F)7TOEXRSEY ]
0g (94mmol) . IV =118, 8g (60mmol) . KILEO. 6 g (3
mmo l) . Bz v425, 5¢ (120mmol) ., +9rA—1, 2—-37u
ANFHFTVTIVE, 4g (30mmol) R, 4—=2FFH2200ml Z2AR,
105 TCTHEAELEHS 1 6 REMINBE L 72,

D%, BREFTHHAL, K15 0ml 2L TEAAFL 2 THIRZE, GEZKT
e L, SRR~ 7 227 A TR, 2810, 59U —IREICA D F THIE®REL -,
BoNLBEAEEABL, A% HIZHE®RMEL 2o 50
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BEE VIS, YUFSNE T ACTIRL, dME (IM—7) 17¢g (
4 2mmol., K7 1%) 2%, FD-—MSOHERKTEZ L TIRT,
FD—-MS:calcd for C,:;H, ,Br, N=401, found, m/
z=401 (MY, 100)

(2) itk (IM—8) &K
300mID7IAILTIVIVRME, Lf2 (IM=—7) 5. 0g (12. Smmo
1) . Fifk (IM—1) 3. 9¢g (13, Tmmol) . 7FF3F2FYTx)bkRZ
T4 N5 YA (0) 300meg (0. 25mmol) . DME (V2 rF3 %)
6 0ml., KEFFD)7AKEH URKEFTFYVY44, 0g (38mmol) #K35m
LWiEfE) # AN, 7 8CT1 4 Bl L,

F0%, BEFTHERL, THEEEZAHI L. K, A ¥ /- VEEANFF O LTH
M6, 1 gxfi,

INE, VUSFNE T ATHERBZ, PV RAWTEES L, FEE (IM—8)
5. 2g (9. 2mmo |, [¥E74%) ,

FD-MSDfllEHER e LLTIZR T,

FD—-MS:calcd for C,¢H,; BrN, =562, found, m/
z=562 (M*, 100)

(3) ik (IM—9) O&H

300ml@O7F AW TIVIVYEME, 4—F—F70AxXY¥r5, bg (19m
mo l) . MMk (IM—1) 5. 6g (19mmol) , FFFFAPY 72K A
T4 NG A (0) 450meg (0. 39mmol) . DME (VA X2 1% )
120ml. RBFMITLKER UMY Y7456, 2g (58mmol) 2K30
mlIER) 2AN, 78T T 6HE#ELL,

F0%, BFTHRL, MTBEEAHL. K, AF /= VREAFH 2 CHiE LT
6. 8 gkBi,

INE, MV EHNTHEESL, FHM4A& (IM—9) 6. 7¢g (1 7mmo |, I¥
TEIO%) 2877, FD-—MSOHEREEEUTIRT,

FD-MS:calecd for C,, H, s BrN=397, found, m/z
=397 (M*, 100)

(4) Ak (IM—10) &K
500mlD7FA2XTIVIVEARME #HAE (IM—9) 6. 2 g (1 6mmo |l
)V EATHF 200ml 2 AR, —70CKERL, SV TFN)F oA (1. 6
MAFHUEH) 12mlaH{TFL., —65TT1. SEEMEEL L,

FoH, Fursgrif v 7 u¥rz—508, 7¢ (46mmol) ZHTFL. &4
WERICE L. SEMEHEL L,
79AIR0OCIKERL, BEBRS Oml .. BIt7 9790722745 125mg
PEHATL . HIZEIR T O BEH L2,

WrtbhdaZ AL, KRR THEL, PV THESL, PEA (IM—1 0
) 3. 4¢g (9. 4mmo 1) &iH7,

(5) 1b& (B—2 8" ) o8&k

300ml®7F ATV ICAMT. #Mf4& (IM—10) 3. 2¢g (8. 8mm
ol). (IM—8) 4. 9g (8. 8mmol) . 7FFFAI) T2 FRAT 1 ¥
N5 YW A (0) 203mg (0. 18mmol) . DME (VA F212%2) 8§80m
I KB R AKGBH RBFM)YA2, 9¢g (27mmol) 2K15mliiE
B # AN, 78T T 5ERMMEEL L,

FOt, BimF THR L, ITHEZAHI L. K. 27/ — VRUTANFTF 2 THE LTH
#iom 4. 8g%’f§rt’o

e, vy EHWTHESELEL. ke (B—28" ) 2. 5g (3. 1mmo |
VY3 5%) B, FD-MSOHBlERKEEZLTIERT,

FD—-MS:calecd for C4, H; N; =801, found, m/ /z=
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01 (100)
¥/, HPLC (#54 :0DS—3V., B#HHf.:7Lbt=bI N/ 750735
v=85/15, MBUVEE 254 nm. BE: 40T) TIWOERE., Zobonil
JEiZ, 99. 3% THo7,

VELh, BNz, B THLI L ®EF L,
S (ke (B—4 07 ) ] o8k

.ﬁ s z
3,5-dibromobiphenyi (IM-11) (8‘40') ’

(1) FHEfE (IM—11) &K

200mID7IAINTVIVEMEI, 55—V 78EE7003, 5¢ (11,
2mmo ) . MK (IM—1) 3. 2¢g (11. 2mmol) . 7 FFFAFY 7=
ZWKRZAT 45T A (0) 260me (0. 22mmol) . DME (V4 &Y
LFY) 6 0ml. RKEFM)TLAKEHR (KEFIY 743, 6g (34mmol) %
K4 0m W) # AR, 78 CT15EM#IEEL:,

Foth, BEMFTHERL, THEZAH L, Bl CF L Tk, MLV ICBRL,
AR UHEMEHKcHRE L., ABBLZEKRE~ 7427 ATk L, BlEEE2HEE LT
DHAINE A TIHRL, R (IM—11) 2. 9¢g (6. 1mmol, I¥E549%
) i/ FD—MSOHEMEREZ L TIIRT,

FD—-MS:calcd for C,, H, , BrN=475, found, m/z
=475 (100)

(2) 1t&Y (B—40° ) o&Hk

300ml@7F ATV ICA[MT. A (IM—11) 2, 4¢g (5. Omm
ol)., 2, 2—¥EUINW580mg (0. 37mmol) . 1, 5—2a%s%
L1, 1g (10mmol) \ YP¥2ud sy iril, 0g (0. 37m
mol) RUBADME 120ml %A, 6 0TT1 4 KE#EELL,

FHTH, K120mlEAR, FTH&EZAL, K, 2%/ —VRUNET Y TH
H, MLy THAASL. LS (B—407 ) 1. &g (2. 3mmo |, [¥#4 6
%) %/, FD— MS@%m#%%MTwﬁﬁo

FD-MS:calcd for Cq,H, N, =788, found, m/ z=
788 (100)

¥/, HPLC (#94 :0DS—3V., BEMH: 7L b= rIN/ 7T FOT7F
¥=85/15, MBUVEE:: 254 nm. WE: 40T) SMOER, Zobonfl
ik, 99. 8% TH-7

Liiatb\fﬁf‘oﬂtﬁnaai HHYTHLZEEMERL T,
el 6 (bad (C T) DA
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Gl

o) S ﬂar — ﬂ

(IM 12) (IM-13)

12
mm@’l__l. Q @ o Q (H.e)gs__’@,
(IM—14) a Q)

e Q Vals
O (0-3) O

(1) dlifk (IM—12) &5k
1LO79A2WTNVITYART, BRT3—2700—4 -3 —-FXRXy¥r 19, 4¢g
(6 lmmo 1) , WM& (IM—1) 17. 6g (6 1lmmol) . 7r5FATLYT
T ZWERAT 4 NG Ty A (0) 1. 4g (1. 2mmo 1) - DME (¥2 bF L
Fr) 44 dml KBFPI T LAKER URBFF) 74519, 4g (183mmol
) K9 2m L ICBMH) AN, 78T T HRMBHEL A,

FO%, BERFTERL, iRz A5 L, K, 2% 7 - VWRUEFH 2 THiGHE, 16

PERAHERZ, MLy OHEHLT, FHAE (IM—12) 12, 2¢g (28mmo l
) A MT46%)% oo FD—MSOHIEHEZLLTITRT,

FD-MS:caled for C,, H, i BrCIN=431, found, m
/z=431(10m
(2) h#fE (IM—13) &K

300ml@7F A2 TIVIVERAT., Ak (IM—12) 6g (14mmo !l
) VA RLIZY60mL L BAKT—=F L6 0mlEAN, —40TWKHERL, #EHELE
BN TFN)F A (1., 6MAFH ) 9. 4ml (1 5mmol) %1
Q024 THT L,

Wi, 2SR, RV AV 7oL 8g (42mmol) 22—7F120m
VAR LUABEEZ 1 0T THT L, BT 6 REMEE LA,

FOBOTIHHL, #IEW45m1%220m ] OKTHERLAERZINA T, W24
Ry A L 7o,

MV THE L, SO — MOTEHEREZ 7 0m | OKE FREIEEKTIECEE L.
AEEEEARE~ 7427 AT L 72,

ZOBEHEE A EE, REEEL. SONHEEELZT THF 2 0m LICEHRL, A&
Y7 0ml ZMA. METIHTHEZAEL, FHMAE (IM—13) 4. 1g (1 0mmo
1) VJWR71%) #2874, FD-—MSOHIEHEZUTICRAT,

FD-MS:calecd for C,,H,,BCINO, =397, found,
m/z=397 (100)

(3) hlifk (IM—14) &L

300ml@7FA2TIVIVERST., A (IM—13) 4. 0g (1 0mm

I) . &R (IM—12) 4. 3¢ (10mmol) , 7FIFAPY T bERA
T4 NG YA (0) 230mg (0. 2mmol) o DME (VA FF %) 1
20m | RORES SO ARKEHE KB MY YA3, 18¢g (30mmol) 2K1
SmlER) AN, 78T T1 5 EMBHEL -,
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FO%, BFTHRPL, MTBREAH L, K, 2 ¥ /= VWRUEANFH 2 THER, b
VI EERESLTHEMAE (IM—14) 4. 9g (7. Ommol, [EE70%) %
Hio FD-MSoHlEREREL LTICRT,

FD-MS:caled for C, ;s H;,Cl, N, =704, found, m
Sz=704 (100)

(4) 1b&® (C—3° ) D&k

300ml@7 7 A7 VI YERAT. A, (IM—14) 4. 8¢g (6. 8
mmol) . 7=V R ® (4 lmmol) . Ni (PPh,) , Cl, 650mg
(1, O0mmol) . M) 7==0WkA74580mg (2, Ommol) . K; PO
, *nH, 021, 6g (102mmol) KM ZX100mlZANL, 100T
'6245#&5%#1/7&0

KIGHZE A L. Az 57 A0, B EHRS P VRO MV bR L
AbEY (C—37 ) 2. 2g (2. 8mmo l. U4 1%) 24 FD-—MSDHl
E R LTIER T,

FD-MS:calcd for Cy,,H, N, =788, found, m/ z=
788 (100)

¥/, HPLC (#9594 :0DS—3V., BE# . 7L bt=bI N/ 75 FuT7 3
y=85/15, WMHUVEE: 254nm. @E:40T) THOHEL. Zobooft
JEiZ, 99. 5% THhoi,

PDEEYy, BohiERiz, BENYTHL I EEHRL L,

[EHE% 1]

25mmX75mmX0. TmmEDI TOEHBEBMNETS AEKEEAS Vv 7o LT
o= v CHREELEE ST R o, UVE YV Y HiEE 3 05 MITHR > %0

ko B EMRMN & 77 ARRE EEEEEBEOERAN Y —CEEF L, T, 2
BB SN T2 Ao FiC FEEHBEREEY LI LTEEL 0 nmafl v 7o
YToVE (UTF TCuP el ¢ 2, ) #HiELAs 2CuP cix, EFLE
AL LTHET S, CuPcRolBICHEITT, TOREEE3 0 nmo4, 47 —
VA [N— (1—+7F0W) —N—7=2=0V73/7] €720 (LT [« —NPDE
1 R T2, ) BPHELA. 2D e —NPDBIIIEFLEHEE L L THET 2, BIZ, 2
Da—NPDEELIZHEES 0 nmdEELEYW (A—7" ) ZhRAMEE LTHESEL.
BXEERIEL 2o MBI, WARSKREC I r £F#EAE F— S FELT, P A (2
_7l;)VE]):jV) Ir (uT |_I I (DDY) 3J &ﬂiﬁﬁﬂ@'%o) %{ﬁﬂubf:o

R RICETLIr (ppy) , OERFIISEHEE®RE L,

ZofEIR, BB E LTRET 2,

TOERIC, BEE1O0Onm® (1, 17 —¥YA7x220) —4—F5—1F) ¥2 (2—
AFN—8—=FJ7)F5—F) FII=rh (LT, [BAIL ] BT, ) BHL
H%l/f:o

ZOBA | qRIXIEFLERE & LTHEET 2,

B, COREEEEL 0 nmo8 - Fad: 3 /0 ro7ib oo A8k (LT,
|_A l QH%J &%?E?’%o ) %E@H%L?t’o

ZOA Il qRIFETEABE LTHET S,

Tk, NF ATV AE)EBTHLL I FE0. 2 nmOESIIESEL, KVWTT
WIm AR 150 nmDESIZESE LA,

CTOAL /L I FidERRE LTE<,

COLILTAHABELZET2MEL L

CTOEFIIONWT, BERBER TR oI A, BIES. 8V, BHEEO. 2 3mA
Sem? T, WE101cd,/ m® OEBENSE LN, BEEEIDX (0. 29, 0.
64) . BHHEIIL 3. 2¢cd/ATHo70

Flo, COFEFEMMEES 000 cd/m? CTEBHWBEISE, ME2500cd
sm? FCEHT LN CREEMR) X, 112 6BHTH -,
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Ir{ppY)3

[SEHF 2 ~ 6]

BRBEORA MEMEEY (A—7" ) KRAT, R1KEH L& MEHT 2 LA
WERB 1 A0 FETHRELZEF 2R L 2,

FERFI 1 LRI LT, BE. BREBE., HE, 500, fERUERFGEHE L
oo ERZHELIIRT,
el 1

BHEORA MEMEEY (A—77 ) WRAT, 2o Tated (CBP) 2
TL LA TER 1 RO HFETAERE LETF2/EEL 20

ERF 1 BRI LT, BE. BREE., HE, B, aERCPEERZHE L
fCo ﬁg%%%l b:ZI—:\'j_o

N/
{t&¥ (CBP)

Haepl 2

EREDOFA MBS (A-7" ) KRR T, 2o Teley (CTP) =M
TLLUAMIE-E 1 L RO TETERE LR T E2/ERL 22,

EHP 1 EEC LT, BE, BIEE. B, R, aERCPRFGZIIEL
7o FEFRE R IR T,
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L&Y (CTP)

# .1
B ¥
BE H e
BKEEo BE | BE %h 2 FE JE 1=
(cd/ 55
Fabdr ek | (V) | (mA/ (cd/ (x,y)
m?) (FF )
cm?) A)

E2WH 1| AT 5.8 | 0.23 | 101 | 43.2 | (0.29,0.64) | 1126

EHEH 2 [ A-1€ 5.6 | 0.25 | 99 | 39.7 | (0.32,0.61) 657

32 b B 3 B-3’ 5.5 | 0.23 | 104 | 46.3 | (0.32,0.81) 1073

E i 4 B-28’ 5.4 | 0.24 | 105 | 43.5 | (0.29, 0. 64) 912

| =%m 5| B-40° |5.5) 0.23 | 101 | 244.7 | (0.30,0.64) | 1086

EhEp 6 c-3’ 5.8 1 0.26 | 100 | 38.9 | (0.31,0.61) 719

W1 CBT 5.4 [ 0.3! | 101 | 32.6 | (0.32,0.61) 305

M 5 2 CTP 6.1 | 0.78 | 104 | 13.4 | (0.33,0.61) 62

F1OMEIL, ARHOARBELEZTHAMBZAVWCARE L2113, B8Fr0E
FMEEREEIE NG S L .

[EHE# 7 ]
25mmX75mmX0. TmmECI TOBHBERMNE TS AERKEI VY LT
Na— N TREEESEE L TMITR B, UVE VU HEE 3 00MITR 27,
RO EHEAT & 79 A AR E HZEEELEBOERB RN T —1CEE L, 7. BN
B INTw2Ho®E L2 FERAHBEMZE) LHDKCLTHEEL 0 nmd EFEC u
PelEZHE LA ZOCuP clEiZ, EFLIFEABE LTHRET 2, CulP cHoBEK
HITCT, COREECHFEE3I Onmd1l, 1° —¥A [4—N, N—¥ (85 U N) 73
7] vraaFd R (P ITPACHK] EMELT 2, ) ZHIEL &,
ZOTPACHRIIETLEERE & LTHEET S,

HiZ, TOTPACHELEEBIE3 0 nmo k& (E— 37 ) 2FELEbE2 L
p

Iz, WAXMO I r £B#EAE LT, IrEA [ (4, 6 -V 7N0F 07 2200)
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—EUYF—F=N, C*?7 1 EaUF+—F (UUFIFIrpicl &EWiTd, ) Zik
jj[]l/t'o

BRI BIAEFIrpi cOBEIITERYE L,

oI, BHEE LTHEET 2,

COFREE, HE3I O nmd LAl qFEEEEL 2.

ZOA L qRIIETEABE LTERET %,

To%, N T ATV A EBTHLL I FE0. 2 nmOEIIZEEL. KWT,
TUVIZTAZIL 0 nmOESICESEL,

ZOALl /L i FidEfme LTH<,

TOLHIWLTHABELR T E2/FE L,

TOETILOWT, BERER T oA, BET7. 8V, BREEO. 4 7mA
em? WTLHEE101lcd/ m®? oFEBEFELN, BEEEX (0. 17, 0.
37) . BEYEITI21. 6cdATHo 7,

o, COFEFEMHBEES 00cd/ m? KTEBMWEI2E, BE250c¢cd./ m
P ETCHRMTLEN ChEER) X, 7T 1EBHETH L,

I\ /'\
ZNJ N=
: : L Ir,
N NC Y| o
;: | ' | F |2
TPAC Flrpic

[FE 5 8 ]

B 1 2B NT, BtEFoftey (B—37 ) AT, L& (B—40" ) %
AT LIHIERE 1 LRk FETABELET 2R L,

ERE 1 AR LT, B, BREE., WE, B, GERUESFmERE L
2o %%%%%2 IR T,
LBl 3

EHEoRA MR EY (A—-7" ) XRAT, &o Lifbey (CBP) A
T ERP ] EFEROFETHRE LET2FR L 4,

FRE D EFEAMRIC LT, B, BREE., B, BNUE, GEROEEFGE G L
foo REFER 2T T,
H 6l 4

SEHEORA MMEMLEY (A—7" ) KRAT, 2o TiMbelm (CzTT) =214
M2 LUAEIERS 1 L AEOHETERE LEF2ER L 4,

LA RIS LT, BIE, BIREE. WE, B, B RUrEFmEE L
oo RERE R 2IRT,
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-0-0

& (CBP) 10

s Hl 5

RO FA MR EY (A-7" ) R T, 2o LEited (CTP) 2HMM
THLUAMIERE 1 L FEROHTETHRE LEFE2/ERL 22

EHP 1 EEC LT, BE, BIEE. B, R, aERCPRFGZIIEL
7o REFREHR2IRT,

E. )
E I ¥ . -
BE = 8
EhBEBD | BE | BE Zh =R B EEE
{cd/ &y
ANV B | (V) (mA/ {cd/ (x,vy)
m?) : (P& M3)
cm?) A)
52 hE 7 B-3%’ 7.8 0. 47 101 1 21.6 | (0.17,0.37) 71
E i #l 8 B-40’ 7.5 0.44 | 103 | 23.6 | (0.16,0.37) 63
Mo 3 CBP 7.8 | 1.70 | 98 5.8 | (0.16,0.37) 19 30
g 4 CzTT 8.3 0.8 | 101 | 11.8 | (0.16,0.37) 9
HigkH b CTP 12.4 | 10.9 87 0.8 (0. 16, 0. 37) 2

K2OMRDL, ARWOARE LEFAMEZMWAARE LEFIX, SR »r0R
FEHTLREESROND Z EHHB L7,
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