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teow, W gAS 70C/A Wrsta, BAEZelolol AT 2 17n0(74mol ) S oE 25mie] 3AF &
g Aaksha, “0TAA 1AZE WA F, AL FAA 647 e,

(2) SFE (-7)e) B4

3'-trelnzmutoldld 2.0g(6.4mol), FZHA (IN-1) 3.7g(12.8mol), HE7]~EetelddE nTebs
(0) 300mg(0.25mmol), DNE(ttelHl=AlEIRL) 60me Bt ©AIUES F& [RAUEF 4.0g(38mol) & & 3
meol 88 & ob= #9718} 200mee] FEepszol Wi, 78TOIA 18412 syt

(@2

o

1§, AeA Wastn, A& A4S oqnetn, &, e 2 Ao Agste 4.0g0 244
ot

olg Ao Adow A F EFdozm AARse 1.29 B 4G S5

o
4

i

oo, o 400C % 3.0x10 PaclA 3 AASkI, Al 2R (A7) 820mg(1.3mol, F& 209)S 5
53k, FD-MS(Field Desorption Mass Spectrum)®] 54 ZAyE o]ste] eyt

FD-MS: CishyoNool @ A& X]=636, 374X, m/z=636(100)

T, HPLC(ZAE: 0DS-3V, o] %Al oM Eue|Ee /Y Ealstol =2 Eak=g5/15, A= UV 54: 254m, &%
40C) ®A A3, ol9] == 99.5%0] AT

oFonRH, 58 A4 EHEQ A

s R

tlo

ERECS

Fdel 2 [BhgE (A-161)9] FA ]

Br g :
_@'B(OH)Z 2,2' E]—O] EER=REACINeI by R

(IM-1) A46)

500mee]  EekxAel  ofE Ee|7IstelA,  2.2'-tlelHmEulelFd  5.0g(16.3mmol),  FIHA (IM-1)
10.1g(35.3mo01), ElEe}7) = Eehol s U E 2T B2 E(0) 740ng(0.64mol), DVE(Tho] = Aol El)) 150m0
BAEE £89 [SRRIEF 10.25(96mol) < ¥ 120meo] §31] & W3, 78CoIA 1543 kg,

127k Wztska, MEE AAS o2y,

. oHEe @ Ao r £xpFog NAstL

=2
6.9g(10.8mmol, =& 68% ?%ﬂq.F&m4ééﬁéﬁ§°6Pﬂ4Hﬂﬂ.

FD-MS: CugHyNooll DL 2F521=636, =44, m/z=636(100)

>

o %

o
o{n
it
u o
£
o
&
M
w
oty
lo,
2
il
ﬁ
tio
N
2
ot
i)
it
=
—
()]

o ‘

w5, HPLC(AH: 0DS-3V, o]F4: oliEvto|Ed/HEalslo| =2 eh=85/15, A% W 3 254m, S5:
40C) A A, ol9] =E= 99.9%0] AT

oo THE FE=

ﬂﬂ

[e]
AL BAES A

o

S gct.



[0298]

[0299]
[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]
[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

S550dl 10-1153063

Ao 3 [shgtE (B-31)°] 4]

N :
(IM-1) —— QB' O

(]M'6) (B-39)

(1) =704 (IM-2)9] A

20 37 ZF2T0 o= E97|s ]/\'1, 1,3,5—Eﬂ-o]_§_iy_q}_ Al 70g(o 22mol) . == 736g(044m01), a
LxgE 4.2g(22mol), AAZAF  187g(0.88mol), EM-1,2-Ate]ZF R A Artolofrl 25¢(0.22mol) 2
1,4-tho] & A9l 700meE ¥ I, 104°ColA 16A17F ¥t}

of ¥, e Wreki, T 6oomt ste] PEERAon FEH F, 4715 B2 AASRL, oo ¥
G g lgon A%d F, oldely, 29 AU 9 WA 29 $HA
5 AAE oldeli, oe Frhw 749 FH

FALS E2ql 300meol] &3iA71a, Agl7tA AP ozm AA|ste] 22g9 F7HA (IM-2) (45mmol, & 20%)S
5 Z;EE} FD-MSe] &4 AxE o|5o e},
FD-

MS: CyolligBrNooll thst AF&X]=487, S A, m/z=488(100), 486(95)

=

(2) =74 (IM-3)¢] A

300me 37 ZehaFe] o= ELI7Istel A, 7] (IM-2) 9.0g(18mmol), B EF<l 100m¢ 2 & tholel g
JdF 100mE 9, wdstdaA -10CE ¥z},

oA7)ol, n-HEF1.6M AL &) 1.48m(23mol) S 1050 AA Hal3r}.

ESH 2A1ZF WNE & FAMEgojolo] A 2 10,4g(56mmol )2 ol E] 25meoll &A1 8-NS 208 AA A5
Bhar, Ao 8A)Z w3l

A Al E B 100meo] B|A% Bo dAS Hutsle] Aoz g,
teo®, 100me] & 9 23t Adr=E oAH o AAstal, f715s 7 Satavls o=z Az

star, 5% A4 nAE THF(HEz}eto] =245 3omeel] &afstar, A<l

TR a3k, HAQ1E 7hste] 9 222 AAste] A 5.9g
FD-NSe] 54 A& ofstel ekt

FD-MS: CaoHyiBN,Op0l Tl $F AbEX]=452, Z74*], m/z=452(100)

T, oolg FE
3

o] FZHAl (IM-

&
=]
g
&
o
-
=
Ll
4y o
4
v

(3) EA (IM-4)9] &4

300m¢ 37+ EThzAe] o= Ffi7|stelA, 1-HEXR-3-ofo] =Wl 5.0g(18mmol), FIFA  (IM-3)
8.1g(18mmol), ElE#}7|=Egto|dldx 2~ 2245 (0) [PA(PPhy).]  414mg(0.36mmol), Tho]H[EAl e 100ml
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[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]
[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]
[0336]

[0337]

[0338]

[0339]

S50l 10-1153063

2 BV ER 1053% 58 58g(54mmol)S ¥aL, 80°TelA 10417 aukgic),
W TR 5, AR7MA W7eta, 5 100mE vk, = B X3 AdeR EaEer §7)5E Al
i, g Sabmtadg o s dxdk & ﬁ#&L,vﬂ%%%H}%%ﬂﬂ el aAE 5T

olg A7k A7 om AHAste] THA (IN-4) 9.2g(16mmol, & 88%)& +53;vk. FD-MSS 54 2=
ofslell YEFTE

FD-MS: CyHaBrNoo] ik AF532]=579, =4 x|, m/z=580(100), 578(90)
(4) Z7A (IN-5)9] &4

300me 37 ZefaFol of=FE B, F=7kAl (IM-4) 6.0g(10mmol), ¢ EF< 70me 2 &< tho]d
go g 70mE Y, wukstEA -10CE Yz},

o710, n-HEZE.6M Al &) 7.5m(12mmol)E 105 AX A3t T).

EEh, 247 W F, RAEojobol AT 2 5.6g(30mol) S olE 20meel FAF Lol 1080 AA HF
- _

A dmeE = 100meel AT F GaS Hrbele] A ew gt
}

dgow, omel B % X8 4952 a0 AGSn, §715S T Paviavaoss dxg
of §NL ol F, Aot wEHHL, F5E A4 LAS TH 20n0o] Salsa, AAQ 0 L, e
st % A4S ol Bgr},

L, s BRI, SEA YHEE Wl FAR, AAAE AAte] T A AASH A

KeN KeN
M- mol, T& 75%)% F53. FD-MSe) A AF}E o]ste] vErdt).
FD-MS: CarllogBN,0,0 TSF 2b&X]=544, ZAHX], m/z=544(100)
(5) FA (IM-6)2] &4

300me e 37 ZAaFo ofEE B U|FlelA, 1-HERE-3-olo] =Wl 5.0g(18mmol), FZHA  (IM-1)
5.2g(18mmol), HIE#7|~EZtoldld A~ 225 (0) [PA(PPhs),] 414mg(0.36mmol), Tho]w|E Ao E]¢l 100me

2 B EE 105%% 89 58g(54mmol)S Wil, 80CelA 12A413F awkgict.

WS FE T, A7 Brtehn, BRd 000E s, B oY ES A9 Yo 57158 A4E
o, G eR A2 ¥, dnekn, $715S B wESe] FAA wAE S50

o2 Ag7tA APo g AA S =74 (IM-6) 5.1g(13mmol, & 72%)< F5Fvk. FDMSY =3 ZAx=
o]alol] LpElTE.

FD-MS: CoHeBrNell ik 2F&%]=398, 57|, m/z=399(100), 397(93)

(6) 33H= (B-3')<] A4

100me Zef2==o] of=F F9j7]stel A, Ao 7] (IM-6) 2.5g(6.3mmol), F7FA (IM-5) 3.7g(6.9mmol),
HEZ ) 2Edtoldd ¥ 20285 (0) [Pd(PPhsy),]  145mg(0.13mmol), TholH|EAolEQl 50m¢ 2 AU EF
FE& [ ESF 2g(19mmol)& = 10meol] &3] & WL, 78CellA 156417 wykglt},

e TR, Ao Yzsta, MEE A4S o3

SH AE 244e =, ves 3 dAQder AAste] 24 3.7gS S5

AAR s AAste] 83 (B-3') 2.8g(3.5mmol, & 5.5%)% F53Th.

o] 33 =
FD-NSe] 54 AstE ofshell Hepuit:
FD-MS: CeollaoNsoll thet 2k 2]=801, F4 ], m/z=801(100)

EF, HPLC(Z®: 0DS-3V, o84 olMEutel E3/H Eetete| =2 Fek=85/15, A% UV 33 254m, &%:
40°C) B4 A}, o9 #EE 99.5%0] ST},
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[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

S50l 10-1153063

oo wtE, F5H AL HHEA A

o

ERECS

FAle 4 [543t (B-28')9] oA ]

. 9

IM-7) (IM-8)

O aM-9) O (M-10)

(IM-10) L8 :

(B-28)

(IM-1)

(1) EA (IN-7)9] &4

500m 37 Z2Fol o= HEV|3lelA, 1,3, 5-Edto]BH 2R dllAl 30g(94mmol), 7Fu}= 18.8g(60mmol),

Q=372 0.6g(3mmol), <I2FZE 25.5¢ (120mmol), E#M2-1,2- A} |Z 28 A edttolobyl 3.4g(30mmol) 2

1,4-tFo] & M9l 200m¢E Ear, 105CoA] nwkstHA 16A17F 7HE EF3i).
=

g4 o

of %, LA W7e, T 150mE shste] dsiddon 22 ¥, 47152 B2 AGSL, T @
Al llgow AxF F, oldeli, 2 AU 9 WA 29 5HY

FAbE EFCl] gaatar, Aestd HPozM AAlste] FIHA (IM-7) 17g(42mol, & 71%9)S F53Ar).
FD-NSe] 574 A#E o]ste] e},

FD-MS: CysHyBroNell tg AF&X]=401, S4X], m/z= 401(M 100)

(2) ZA (IN-8)9] &4

300ml Zef2=Tol o= Z]Fslel A, A7 (IM-7) 5.0g(12.5mmol), F3ZFA (IM-1) 3.9g(13.7mmol), EH|E=Z}7]
Egtoldd A~ 325(0) 300mg(0.25mmol), DME(TFo]H S Ao EIQ1) 60m ¥ BAIYEF 589 [gHJE
F 4.0g(38mmol)S & 35meol &a] & War, 78ColA 14A7F ki),

of ¥, AesA W, W A4 Aden, B, Wee 2 AMdon AHse] 244 6.1g8 45
st

o2 desha Agow AT F, ETAL ol§3te] AdARe] FA (IN-8) 5.2¢(9.2mol, & T4
0 S5 NS 54 ANE ojaid] tehirt,

FD-MS: CsgHysBrNool] w3l A& X]=562, =7 =], m/z=562(M+, 100)

(3) =4 (I-9) 9 A4

300ml Zef3o] o= Z]FElel A, 4-ofo] o= H EF WAl 5.5¢(19mmol), FZHA (IM-1) 5.6g(19mmol), EIE

gt7) ~Egtol # Y £ AW b5 (0) 450mg(0.39mmol), DME(TFo]W]E Ao E|el) 120ml, BHMIEF g9 [ehat

YEE 6.2¢(58mmol)S & 30meol &3] & Wi, 78ColA 16417 w3},

o] &, A7 Yzteta, AEd 2A4S oFsta

FiR=

0|8 EZS o]&3ld] AAAs sl Z7HA (IM-9) 6.7g(17mmol, F+& 89%)S FS3dt). FD-MSe =4 Z
—_ 44 —

;o= e B dARIe R AlAste] 224 6.8z 5



[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

SS50dl 10-1153063

B2 olajel e,

FD-MS: CoHyeBrNell thgt AF&X]=397, SHX], m/z= 397(M 100)

(4) F24) (I-10)9) A

500m¢ ZgfA~Hol o2 7]Falol A, =1HA (IM-9) 6.2g(16mmol) 2

2 THF 200meE ¥Wal, -70C= 37t
Shal, n-HEEE(1.6M AAQA &N) 12mE Aststar, -65TCHA 1.5A]1%F wykg

ST}
o] ¥, mEMETolololaxz R 8.7g(46mol) S Aseii, A5 Aeow wEY 847 awE.
£e1238 00 J2stn, Q¢ 94 5ol % DEFHEAFAGRE 125mge A7k, FAR Ao
5417 aukaleh,

e ARS AFstz, & 2 dAler AAs, EFdem AAAIES  FHA (IM-10)
3.4g(9.4mmol)& 5},

(5) 3gE& (B-28')9 A

300m¢ Zef~3d ol2 3 J)Fatl A, E7HA (IM-10) 3.2¢(8.8mmol), (IM-8) 4.9g(8.8mmol), E|EZ}7]|~Ee}
olFld A ZeE(0) 203mg(0.18mmol), DME(TFo]HEAIoEQ) 80md 2 EHAHIEF 89 [ EEH
2.9g(27mmol) & & 15méell &3] & ¥ar, 78ColA] 1541 wHkalT}.

of F, AesA Wzesn, NEE AL olRn, T, 19 % A0 Agsel 204 488 5

st

2 EFAS o] &3sle] AZASEe] FEE (B-28') 2.5g(3.1mmol, & 35%)& F53ctt. FD-MSe £H
y

FD-MS: CeollaoNooll w3k 2F2x]=801, =4 ], m/z=801(100)
w3k HPLC(ZA ™ : 0DS-3V, o] oM Evo|Ed/HE#sto)|=23Fe=85/15, A= UV 34 254mm, &%
40C) B4 A3, o] $£E=& 99.3%0] T},

oo RNE, FEH AHE BAZe A

R

o

ERECS

FAe 5 (343t (B-40) ] o] A

o frod.
3.5 -tlolnawulofy  (IM-11) : (B 40)

(1) Z74 (1D A

200m¢  Eep=Ae] o2 Y|FStAlA,  3,5-tholEERuloldld  3.5g(11.2mmol),  FXHAl (IM-1)

3.2g(11.2mmol), EIEg7)~Egto)Ad XL 2~AZe5(0) 260mg (0.22mmol), DME(Tlo]#|E Ao E|Ql) 60me 2 EF

AMIEF 89 [ERRIUESR 3.6g(34mmol ) S = 40mlol] &3] & 21, 78CelA 15A1%F wrkgth,

o] &, Aex WZsta, A& AAS oIsta, ofAEAER AAHZ T %?%ﬂ%ﬂﬂﬂ,%%%

¥3} AAFE A, f715S 79 ivladlgez Axsta, s SF AAs, A
(e}

2 AAste] AAE (IM-11) 2.9¢(6.1lmmol, & 54%)S $538t}. FD-MS

FD-MS: CaollyoBrNell o gk AF&X]=475, S4A], m/z=475(100)

(2) 3+gE (B-40")9 A

300m¢ ZefFo o2 7]FStell A, F7HA (IM-11) 2.4g(5.0mmol), 2,2-vlo]d] & d 580mg(0.37mmol), 1,5-
AbolZF R ZEttelql 1.1g(10mmol), tholAto]F 2 & Etttoldld U 1.0g(0.37mol) 2 24 DIF 120mlE
Qa1 60ColA 14417 g,
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[0379]

[0380]

[0381]

[0382]

[0383]

[0384]
[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

WS FE T, B 120mE WA, NEE A4E onsta, ¥, vus 3 A0 A4F F, ETAoR
j =
=

[e]

o [e}
AN ARz sle] 83E (B-40') 1.8g(2.3mmol, T8 46%)S 4+
FD- S C60H4QN9°ﬂ EH?S]' %7—(]:788, %‘X —], m/z 788(100)
Sk HPLC(A ™ : 0DS-3V, o]&4t: ol EYUelEH/HEZSlo|E2F#=85/15, A= UV I3 254mm, =%
40T) A A3, o]o] &&= 99.8%0] ¢l th.

odemnE, 58 A4L BAE A

o

ERECS

6‘1—/\301] 6 [§}.6‘]—U (C 3! )O] a‘]—/ﬂ]

(IM-1) B' : Br — —"-B(OH)z

mwu) @V-13)

wm——» O~ OO0 -—-.-Q

-14
::<C>€D<C>QD ::
(C-3) )

(1) Z74) (I-12)9) A

O

10 Zg239d o2 7FHaldA, AdA] 3-FzZz-4-olo]owwlal 19.4g(6lmmol), =7HA] (IM-1)
17.6¢(61mmol), HIE&}7]|~Egtoldld A Ze5(0) 1.4¢(1.2mmol), DME(Tho]WEA]o|E]Q1) 444ml 2 g2k
UEF $89 [ERIYEF 19.4¢(183mmol)S & 92meol] &3] & *ﬂ 78Col A 15417+ WRFE T},

|

o

S ALA Yzteta, AMEY AAS o7sta, B "ES 2 AAeoer A F AEr g F
FalozRE ANAAsE] =34 (IN-12) 12.2g(28mmol, T8 46%)S F53th. FD-MSe A AfE o
Foll YebdT,

FD-MS: CoHysBrCINell tjst A& X]=431, SA A, m/z=431(100)

{t ml-m

[¢]

(2) 74 (IM-13)9) 34

300m¢ ZefFe ol B9 7|Ete A, =74 (IM-12) 6g(ldmmol), 5 3¢l 60m¢ L =5 o 60mE
93, -40CE W74, wwstdaA n-HEaE(1.6M @A €M) 9.4m(15mmol ) S 108 A A5 g,

ek, 2A17F Wk & BAtEgojolo] A EE Bg(42mmol)S ol 20meol] Ak 84S 10w AA Asta)

°f F 0C= W7star, X3 A4k 45mE 20mee] &= AT fAabE Zheke] F7ER 4ARE ankgn
Follog FEeti, T AYr|EA §9E 70me] 1 ¥t AR Ao AAsta, f71%5S

—

A
i F, A% BEHL, £5E 4 LAS THF 20mee] Salekn, Alel TonE A, 29)
& & F5Y. DAY 54 A3E ol

(3) 74 (IM-14)9) A4

300me Z@fxFol| oz F2 7|5l A, F7HA (IM-13) 4.0g(10mmol), Z7HA (IM-12) 4.3g(10mmol), HE&}
Z|~Edtoldd EAAZEE(0) 230mg(0.2mmol), DME(Tlo]wEAJoE2]) 120m¢ ¥ EXUEF &N [eby
EF 3.18g(30mmol) & & 18meell &&] & Wi, 78TColA 15A17F mykalch,
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[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]
[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

S550dl 10-1153063

o] §, AL/ Wzsta, AEd A4S ofdeta, B, dEE 3 dAdow AFe ¥, EFAdo RN
AAAs et FHA (IN-14) 4.9g(7.0mol, & 70%)S F5Avh. FD-MSS] 54 A3}E olstel] vrepditt.

FD_MS: C48H30C12N20ﬂ Eﬂt:ﬂ' )‘\_}_'%i]:’?()ll, éxé —], m/Z:704(100)

(4) stgtE (C-31)9 &4

k

300m¢ ZEF~Fo o2 E97|skell A, F7HAl (IM-14) 4.8g(6.8mmol), HdX E4F(41mmol), Ni(PPh;).Cl,
650mg(1.0mmol), Egto]dAldE~F 580mg(2.0mmol), KsPO,2nH,0 21.6g(102mmol) % B EFd 100mE il
100Co A 247 7F awkalc),

HESdlS oistal, oS Ao Ao wFHES oMHELYE 2 EFdo2RE AAAs et FgE (C-
3') 2.2¢g(2.8mmol, & 41%9)S 53, FD-MSY A A& o]l yeld.

FD- MS Cs()H:;()N)Oﬂ Eﬂtﬂ' % ] 788, %‘ —], m/z 788(100)

w3k HPLC(AH: 0DS-3V, o]& }231" ol EvolEE /| Etsto]| =2 Fe=85/15, A= UV 34 254mm, =%
40C) &4 A, o9 &+ 99.5%°] AT.

ooy, £5H AL HAE S I

AA 1

25mm < 75mm X 0. 7mn FA9] 1T0 &9 A= F
AAgE 3V o AAS 3023 AA Y.

.
Jo
o
N
i
tlo
K=
©
b
(e
il
<)

daE TN 259 AAHS S5ERT

A Fo 7 A= B A vlRe A S A9 Vs Eudl ARetal, 4 £ Aol F4H

A= FH Aol 7] 7 ASE EExsEs o 5 10me] e RAfolopdek(olsl,  [CuPcHh, SR of
718h)< 493, o] CPeH2 AE FUSTo2A 7]t CuPcahe] Aol ofo]A, o] 2 Aol 2 7
30mme] 4,4'-H]A[N-(1-HZg)-N-sl ot Jupol Al d =t (o] e, [ a-NPDHy o2 oF7|3h)S A=, o]
a-NPDEE Ay FEFTOoRA Ve E -1)E ©

@, o a-NPDEH Aol = FA 30me] A7) HiE
2B AREA FHs] WYFS AA. BAG, AY BYY) Ir 35 Fa) ERER
=]

o] W Hlj=0 Z A 7|53k},

of = Aol = FA 10me] (1,1'-Hl=#d)-4-sdl o] E)n|=2-vE-8-F =o)L Frg(els, |

wat, o] u el u T domel s-slolum ARl Ay HA(ols, TAlgH, o °p)ehHE Av
st

=, gEAs} dZEl F459 LiFE 0.2me] FAR FFE, ololA dFvEs 150me] FAE

o] Al/LiFE &Fo 24 283},
olg7 sl #7] EL 2AE A2t

o] Al dlte], T AldS AA|E vl A} 5.8V, AFEE 0. 23mA/cm 24, I= 101cd/m 9] 52
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