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[0254]

[0255]

[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]
[0263]

[0264]
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P (0= FAstar 47l AAFUS(70)9] Aol Ar= I8 a5 ko] AHAE(80) A=

o=
5L, vkvlalg),

H %l
S FAFo N 7] EL 227F A", 7oA ALrs P48 FHow o
FHlEAD, ¢Fvg-gwAl-LD), ZF(Ca), vtavlE-dF0g-In), Pt2ula-S0g-Ag) & AHEE + 9

AT 2AE Q7] AL 110, 108 A8 FHE ALES AET 4 A

2o 21 , . ABAAZ,
A454% 2 AAFAFoLRE AgE st olge] & B FHPA Ex Sl o5t I
Fogom, B owgel WE f/AANGAAE ALY, aEde] 2% W 9w W 23§ 2o

oldl, mhgrAE AAeE ol B AW g% ASA wed. aey, o) AAde B wEe w7
we] W7k olel olste] AFHA @, R WPl
WS WM TheFa WA @ ol sbeEe G B A48 A4 Aol 43 @ it

[Z7A] 1-a]

S-UERHAGEZ (62.5 g, 280 mmol), WY Alo}=olAlE|o]E (83.3 g, 840 mmol), A|¢HaHZHE (20.1 g, 308
mmol), AFsZE (31.5 g, 560 mmol)S ¥ WWHEIATH ofS tdE X Eolulo]= 630 mLe €3l 60 Col
A b wRkErTh. Aol AEEAT T 10% FARUEFESEY 300 mLg 2 oF 1AZF FoF SFA
Zth. old olAHER F&3 ] AY =2wlEI R gy, EFd3 dgor AQqaAste [+
A 1-al 33 g (& 54%) S AU},

[WhS2) 1-2][Z7H4) 1-ble] @A

+ PhMgBr +

[Z7HA 1-b]

A7) [HFeA 1-1]o A 98 [Z3HA) 1-al (32.5 g, 149 mmol)E HEZsto| =23 300 mLeol]l ¥ wykelgd
o}, #Hd wtadlgHEEnto]= (3.0 M in Et,0) 87.4 mL (297 mmol)E As}star 0 ColA <F 1A3F HoF 7

Ath, g FRIIWOlE (19.4 g, 179 mmol) S H3}3 =
folo okxAoe] E w7tz EYstm B3} Fetoz HNolFo] [F74A] 1-b] 40.3 ¢ (8 84%)S A},
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[0266]
[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

[0277]

[0278]
[0279]
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HN I‘\I NYN
jg/ ¢l
[Z=A] 1-c]
A7) [HEeA 121014 A& [F31A 1-b] (35.4 g, 110 mmol)E A& ok 80 nloll Wi wHA) BFAIA
O 255 20 T2 Y43 3 STHFE 9F 400 nbEs HH3 @, &, wee fAetor Aol 574
o [

ul
(<) <
ZZHA 1-c] 20 g (& 56%)= AT},

[Z7HA 1-d]

-8B 25 -9 9-tjo|WE-9H-FF 2 ¥ (33.3 g, 122 mmol), 4-¢lole=vd REAF (36.2 g, 146 mmol), HEE};
F|~(EgddEa)EeE (7 g, 6 mmol), ©AFZH (33.7 g, 244 mol) & 1,4-TFo] &4k 150 mL, EF 4 150
nl, S 60 mlol] ¥iL ¥ BFAIZTH. dE oAH|ER &3 F UEFERE vy opESRE AEA
ato] [570A] 1-d] 39.6 g (& 82%)2 AU},

m
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>,
—_

[ -4]o| A A}L3 2-H 2 H -9 9-T}o| e -9-ZF 3
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T
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[0280]

[0281]

[0282]

[0283]

[0284]
[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]

ZIHSS 10-2014-0114490
bk, [
143 3
sketol= 100
2 Al

ol

60% Z#stel=etel= (2.1 g, 52 mmol) ¢t HHR X Fotntol= 50 mLE FUetar of 3023+ uwt
2] 151014 2L [F3HA 1-e] (19.2 g, 44 mol)9} W& £ Eojulo]= 100 nlLE 23}

= oo wdkeelek. A7) [WheA 1-31elA &2 [F3HA 1-c] (17.9 g, 52.4 mmol)$} W€ =2
= shar gl wREGth. SRS 600 mLE Yol A7 nAE gt EFddo

[3}3H= 1] 18.2 ¢ (& 56%)S 4%

o
2

el

e 4m
—
o

tlo _El

MS (MALDI-TOF) : 739.30 m/z [N

(gl 2] steba 29 ¢4

[Hh-3-2] 2-11[F A 2-al9] A

(34

Jol 4 AFg8 2-B -0, 0-Chol M Y-0H-Z 7oA Al A7) [EA 2-11e04 AT [F3F

7] T - 1
A 2-alE AbEEtaL, 4-ofolemuld HEAL thal 9H-IMFE-3Y REAS A&t [F3HA 2-b] (528 80
%)= DA

ll.l : + = = e ‘:lil/
H N
Iy Mo M P O ==
F o
S ;\}
[sh3hs 2]

MS (MALDI-TOF) : 662.25 m/z [N
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o
2
w
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ot
i
w
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]
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[0297]

[0298]
[0299]

[0300]

[0301]

[0302]
[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

[0310]
[0311]

[0312]
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[ZZHA] 3-a]

g7 (R4 12104 ARERE dd viadlgEzelols Al ek e dd rtadlgBRRrle]EE ARE
& A Afstars A7l (4 1-2] WA [94 1-3]3 $d3 wer [F31A] 3-a] (& 5805 ¢
At

|
O /
; \H/ ~ + . Br@irﬂl H ]
NHy O s

[Z7HA 3-bl

v g -2-olu] =il Zof| o] E (87 g, 0.58 mol), 1-HZE-4-olo] =wlAl (135.1 g, 0.48 mol), ZF o}AlH 9]
E (1.3 g, 0.006 mol), FEX2 (10 g, 0.02 mol), A& ZFEUCIE (217.5 g, 0.67 mol), &< 2500 mL
& T3l 6 AF S FRAIZT. Y oMAHO|ER &% & A ARvEIHAR FEste] [SIHA
3-b] 110 g (=& 75%)S LU},

[¥h-3-2] 3-3]1[F7HA] 3-cl9 A

o —(_) p J — {%Qﬁ

[Z7HA] 3-c]
LA 3-2]o 4 d& [Z7HA] 3-b] (110 g, 0.36 mol)E tholololAZ 2 HoE 1650 mLo| @i wHks}
St WE mfadlFEEule]= 419 nLE JAH3] AkeE § 50 CollA 12 AIZE &< akslgitl. ol e oA H
olER FZ3 F yIFEg veky dAxto g QAASIY] [F7HA] 3-c] 108 g (& 68%) S AT},

* 0 o

[Hh-3-2] 3-4]1[F A 3-d19] A4

H

N
I D
Br NH Br

[E3FA 3-d]

A7) [HFS-A] 3-3]0lA] D8 [Z7FA] 3-c] (108 g, 0.36 mol)™ 1Ak 400 LS ¥ 6 A7 =<k wwkslgdth.
ghSo] FREH IAFo FHFE €3 st & oA A Ay F2etEad a2 FEste] [FHA 3-d] 75
g (8 75%)S AU
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[FZHA] 3-e]

Ag [SA 3-al

z\sﬂl—
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1-5]ell A AREgE [F3HA] 1-d] WAl 7]

)

[WhS2) 3-5][Z7HA) 3-ele] @A
[¥-&

(& 7805 LA,

471

[0313]
[0314]
[0315]
[0316]

o

[0317]

[0318]

A

o

e

1.

[0319]

B

2] (ol
AEEA LT

E

A AEHREE S okol S =S AL

&= 3] 52.5 g (=& 60%)

[FZHA] 4-a]

]

23 (3.8 g, 18.6 mmol),

tholddobdl (21 g, 124 mmol),

&
4

hyA
s i

D
tol [F3HA] 4-al (575 85%)& ATt

tel (3

°©

glE M e e
e
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E

259 9-tpo|E-9-ZF 2

q
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L/KO

[Z744] 3-e] (91.9 g, 149 mmol),
3

249 AzvtEagy =

Ao

3,3‘_
:705.39 m/z [M]
1-4]oll A AFE-3F 2

3-519014
j-otol 0w HE

2 FEY

o

b5-4]

=]
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2B

22 dg

i H¢

wid g dlolM E)thol ZetE (5.7 g, 6.2 mmol),

[RE-5-2] 4-11[F3HA 4-al 9

MS (MALDI-TOF)
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=
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[0320]
[0321]
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[

3-HER-OH-7hutEE ARE
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=
=

ZHA] 4-b] (5=882%)

2 [F

ZHA] 4-c]9]

=
K3

4-3]1

[0331]

[0332]

[5ZHA 4-c]

[0333]

®el F 0T

e ZZo}nlo]= 200 mLoll
Folutol= 100 mLol A 1A7F &
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g

7+A4 4-b] (26.8 g, 0.11 mol)

ZEZaolul= (20.1 g, 0.11 mol)

=
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-
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s i

KeN
=

b og (78 89%) & AUt
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d
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=
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4-4][

[0335]

[0336]

[53HA] 4-d]
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[0343]

[0344]

[0345]

[0346]
[0347]

[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

[0354]
[0355]
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[0357]

[0358]
[0359]

ZIHSd 10-2014-0114490

MS (MALDI-TOF) : 743.31 m/z [N

-~ NePue NePwe
5 L™ O

S H i r I
NHy HH\H/-.J Sy
fol Cl
[S3A] 5-a]
47 [ 12104 AFgE Y hllgaete = gl d-vlolsd vhudlgn Relel =g A18E AL
Al nt A7) (g4 12 WA [9g4) 1-819 S8 BWon [F74 5-al (58 430E 23,

H
/ o
Br
|

[Z7+A 5-b]

&2 1-4]oll A ARESE 2-B 2 -9 9-Tho|WE-g-&F 0./l tj2] 5-HER-1H-15S AHgste] Sde
W o g [FHA 5-b] (78 80%)S AUt

\ZI

[Z7A 5]

[Whg-2] 5-2]ol A 4% [Tt

-4]o| A AFE-3F 2-H 2 H -9 9-T}o| | €l-9H-Z F |
B o] [Z7HA] 5-c] (& 78%)S A
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[0360]

[0361]

[0362]
[0363]

[0364]

[0365]

[0366]

[0367]

[0368]
[0369]

[0370]

[0371]

[0372]
[0373]

[0374]

ZIHSd 10-2014-0114490

7] (92 1-4]0 A A& 2-BE -9 9-Tlo| v -
A 5-alE AMEEe] [T 5-d] (& 80%)S LA}

7] (A 1614 ARER [F3hA 1-e] WAl A7) (W34 5-31014 34
A 4] [0 5]l FRE [FA] 5-dIE AHgetel 59

ftfo ol
=
M
—
°

MS (MALDI-TOF) : 775.30 m/z [M]

[Z7HA) 6-a]

A1 [HEg2] 2-1]0A 9 [F7HA 2-a] (72.1 g, 265 mmol) E|ET}3lo|=2F ¢ 576 mLoﬂ = & -78 C
A WHEhEA 1.6 M w=2uU-REEE (182 oL, 201 mol)S A HArkkn 78 TS & bww1¢1q
o

b wor wHkA AT, EvEdrFolE (41.2 g, 397 mmol)S A3 H7sk & Aeom LA ¢ A T
b WREAIZ T, 1 M FAH89 140 mLE F=olA A3tg 3 30% &<t wikAF . od olMEH o ER F&
sta fEE 2 vety Aoz AAASIe [F7HA] 6-a] 47.7 g (& 76%)S AU}

[9F22] 6-2][=%FA] 6-ble] A

e e, Y
oS Lrye r___J o

[Z7HA 6-bl

=

@ﬂ[%%Q14PM14%@23§D99ﬂﬂﬂﬂ9H%$g@tMﬂ&EiEﬂmi%%M%a14mb]
e=dd REA QA A7) (W4 6-1]04 &S (T4 6-alE AFEste] [57HA] 6-b] (78 820)S A
Atk
AN .
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[0375]

[0376]
[0377]

[0378]

[0379]

[0380]

[0381]

[0382]
[0383]

[0384]

[0385]

[0386]
[0387]

[0388]

[0389]

[0390]
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=
olo
1>
P
&
bt
i
it
(o))
o
i
ox

MS (MALDI-TOF) : 612.23 m/z [M]

ZT

NH-2
O e
Br Br

[Z7HA 7-a]

&Hiﬂﬁéa(wa058mU°‘?%?6%mW}ﬁ@%ﬂ1%0mﬂ%ﬁﬁ1%E,OTﬂA SFUOIE
Zto]E (40 g, 0.58 mol)E S 400 mLoll =571 5 A3 H7bsilvk. IFFAE 1200 mLoll <1 ©

Zgko]l= (600 g, 2.9 mol)& A7F3E F Ad2olA oF 3 ARk Eoh wnkAZY. E ARAA [SIHA 7-al
114 g (& 88%)S AT},

[Z7A 7-b]
A7) [l 7-1]0l 4 de [F2HA] 7-a] (68.5 g, 0.31 mol), 2-F-EF2 (22.1 g, 0.31 mol)S &L 70
mLoll ¥ar 65 CollA 1 A7 §<9F kA AT, Aoz W73t °ﬂ%%i AojFch. At Axste [F3
A 7-b] 48 g (& 70%)S AU

- O

Br
Br

. OO
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[0391]

[0392]

[0393]

[0394]
[0395]

[0396]

[0397]

[0398]
[0399]

[0400]

[0401]

[0402]
[0403]

[0404]

[0405]
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[Z7A 7]

2,3,4,9-HEgtslo] = 2-1H-7H= (25 g, 0.14 mol), 1,4-tlolB 2R WAl (105 g, 0.43 mol), &% (14
g, 0.21 mol), &AHZE (60 g, 0.43 mol), 18-F&$-6 (3 g, 0.01 mol)S 1,2-tJE=2=9A 500 nLES H7}t
g T 180 TellA 12 AIZE Bt SFAHT. o4 oAHER &5 & Ad AZnEaIRE 3
[ZZHA] 7-c] 17 g (& 36%)S LA,

(W54 7-41[F3HA 7-d]19] A4
Br B(OH),

71 [9ESA] 1-4]00 A AFE3E 2-H 25 -9 o-tlo|WE-of-ZF o & thal Av] (W2 7-2]dA AT (S
Al 7-bl& AFE3IAL 4-ofol e Edd HEA tiAl 7] (W2 7-4]eA e [S3A 7-dIE A& [
A T-e] (& 69%)S DU
[WFE-2) 7-6][3tsk= 719 &4
.
'E‘:l/ I I[ //l, _ [;\;H_E'—:-
L N g
: fl" = + [/ /[l [,‘\//L #Du \fll o
N | ,lrL /f,f/y; ,
1 lll TI @“/,—
L=
L
[3hehE 7]

A7) (g2 1-6]o A4 AFE3E [F7HA] 1-e] Al A7) [Wh32] 7-5]oA A e [F7HA
A o

o
1-c] WAl 7] [Whs2] 3-1]0A4 A3 [F7HA] 3-al& A8l Hd3sh WU
MS (MALDI-TOF) : 719.40 m/z [N

_52_



[0406]

[0407]

[0408]
[0409]

[0410]

[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]
[0421]

[0422]
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§
] ) I
o s Oy —— O

[ZZHA] 8-a]

Hds=akd (44.3 g, 0.41 mol)E OFHEA 150 mLel @i 60 CT7HA 71gatdtt. 2-wgatol &8 A=
(45.9 g, 0.41 mol)& 3] A7}alaL 8 A7F &<k FFAIZTH, W&ol AW S/ 100 s H7Me &

FASFVEFoR 97)3F AT oY olAHOER F&3 T A ARulEadgy R Bgdte] [F3HA 8-
al 63.8 g (& 84%)<= LA},

[Wh-3-2] 8-2]1[F %A 8-ble] A

[53FA] 8-b]

A7) (924 8-1]0l 4 de [F3hA] 8-a] (37 g, 0.2 mol)S& EF4¢l 370 mLol]l %l % -10 C2 &=&5 ¥
= 1.6 M HEEF 185 nLE AH3] A7igk & 3 AlZF B wRkAIF T, olE olAHCER FE3 H A
2

ARvtEOHA R Feste] [FIHA 8-b] 30.6 ¢ (& 76%)= AUTE.

[WE&-2] 8-2]ell A e [F3HAl 8-blE Ab&staL,
[70A) 1-c] Al ofol @Ml S Agato] AT WO [F1HA] 8-c] (58 79%9)F DA}

94 482 (304 45) B0 7] (B84 53194 22 (BT I8 443 5
(
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[0423] [9F&-2] 8-5][F3HA] 8-ele A4

B\
[0424]

[0425] [F3HA] 8-¢]

[0426] A7) [HHE-A 8-4] A AL [F4HA 8-d] (19.6 g, 0.06 mol), H|=IF|YFrho]RE (21.6 g, 0.09 mol), H
EN=E R Auﬂiﬁl gZzz3dF (2.3 g 0.003 mol), Z-F ofAlEIC]E (12.9 g, 0.17 mol) & E5F
gl 200 mLol ¥ar 12 AlZF HeF FFAIFACH dow F&3 § Ay ARvEIYRIR Fste] [FHA
8-e] 17.4 g (& 72%)& Lt}.

[0427] [9F&2) 8-6][F%HA 8-f]1<] 4

[0428]
[0429]
[0430] 71 (WA 1-4]el A A& 2-H 2 R-9, 9-Tho] m e -9H-3 1-olr] —4-H 2 R} TS
AbgELaL 4-oto] @ mHlY B EA oAl A7) (w32 8-5]ol A FAEE [F34A] 8-e]Z Ab&Ete] [F3HAl 8-f]
(& 695 LAt
[0431] [WH-&2] 8-71[F7HAl 8-gle] &4
= NH = HN— :
) —
. ‘\\\ . @Br —
gt - — D
.
[0432]
[0433] [S3HA 8-¢]
[0434] 47] [HEg4) 8-610M de [F7HAl 8-f] (30.7 g, 0.08 mol), 2-H2Xolo]okulAl (22.6 g, 0.08 mol),

Eg (gl T’q‘ﬂlol"ﬂi)‘:]'ﬂ'a}ﬁ (1.1 g, 0.0001 mol), 1,1'-¥]A(YydAld¥EAF =) =24 (0.7 g, 0.0001
mol), 2FEHMEFEA]E (15.3 g, 0.16 mol)S EF<l 250 mLoll ¥ 24417 &<t SFAFHY. 49 3=
nfEJgy R BYsle] [F7h4] 8-g] 18.5 g (& 43%)S Ar}).

_54_



[0435]

[0436]
[0437]

[0438]

[0439]

[0440]
[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]
[0451]
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[S3FA] 8-h]
A7) (kg2 8-7191A4 @A e [F3HA| 8-g] (16.2 g, 0.03 mol), oFAEA ZHE (4.0 g, 0.04 mol), EHIEE}
EfudzaaadaE (0.8 g, 0.001 mol)S HHldEFolute]= 125 nLol Wil 150 CTellA] 24 AJZF &<
7 H ARvtEIV R Lestal ko r AdAste] [T3HA 8-h] 3.5 g (78 25%)& AU

A Zg7] [RE2) 8-8]0l A g3t [F3HAl 8-hl& AME3te] &

MS (MALDI-TOF) : 796.36 m/z [N

H
e M

i
RN

[ZZHA] 9-a]

A7) [Wh&2] 3-3 °M14ﬁﬂ He vladgBaale]l= tial dld ntadFBanfo] =2 A3 AL A9}
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A A] o] 22 3I3HE 14 PTOEP 3.8 1940 0.676 | 0.323 1438
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H] 1l of|7 89S 106 |(piq).Ir(acac) 4 1550 0.67 0.324 332
v &8 3LeHE 102 PTOEP 4 1760 0.667 | 0.327 890
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