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CF;. -NR),. A&, fUA. C B RARB X,
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20 G BARG LY, BIKRAEA GRS F LR T E.
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REBY TR L, T FMIR, FExT B F MR RS .
MAE B A B, AR PIER AT L RIE AT bR,
AR P T LA T3t 4h s, FhdhFfFrPd, Tedsh
10 HARAR . SR A RS Fr AR AR 2T B MR X B I, FTA T 48
8 AR (ELIE R A A MIR)ARLIE AR L A F . (R IE. L. Eliel #= S. H.
Wilen Stereochemistry of Carbon Compounds (John Wiley and Sons, New
York 1994), 454 &% 1119-1190 ®)

SEMEEHidez A, &K R ROF)VEEATH RIS T A
15 —RALR, HERABANGE XL F LR L LRI T L.
f B, BAREFo/ RE F 60 AR £G5B R N et A+
RAFH .
BRAEA A ENL, RiE “RR BEMRORMTAEL. 4 1-10 A
BRFHEA., CTARZAHE. LEIIRK, Rt taizFi,
20 LA, AA. FEAE. TA RTA. XAEL, KAARKTAL,
SR B A AR, XTH “IamiL” Tk,
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F B RFE /G, BT S 14 MASIH., IR ALT
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BRI FEA. BAKE A A IE A (phenanthrenyl), 4Rk R A, A
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AR Fa R R0 Fa 30, MR TFH 14 ANk N, O A= S ¥R
Tk, QIFELFTAET ERRRE RIAASGETREALR. &K
TEFHR AR EMGETER FRBER TR EL. MELKE
15 KT L2 S ANKIR, RAELES—NRIR, RiBLTROIELT LI,
BAFRAE A EH LR T RLER L., Ffokeb g, XHF
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ZARFHFrmA. AR ERA. SARFERE. —AKFE
20 A, AR, 13- R RIS Roha, el R ke
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Ro ik, BEord k. 2-FRASRREA, ME A, 2-RRU%kHEL. 2-
FARR A 2-BARmE . TRI A, vRkeRAR. ek, mha Ak
25 ALT R S A WL Y-S S SN S S A S S LT N
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sRed A ARk ke R 2-ckedoRBR AL, 3R, Sebakt
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i3 A AR AU 1) A 45 ) RALA 8 -il; 3K 238 18 4 HEATARALIE 43 (A
A DM), AR E @RI A, CNEHEE Feia
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AR EZNHELALGNURZE M., BRI IS 6612 N B RIKF, H)%
BroKSNA, el A kS F LR eI L. Bk Maxi-K i# #4804 JL

15 Ty Rad B oKsh 5 7 A IRE 6 %ok, TRER 288 4R Bk R A
RIMRLAZ R A 1B L BB om 1R/ AT A2 B & k4% TOP,
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x. 2R, A TREIERFAENZRPZEAGEY LT F LR,
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37-44 J1; Investigative Ophthamol. & Visual Science, 32,5, 1991 4 4
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WERERFZRG LR, FREERFBYEALTAA LI RE,
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N BT BB n, FLET Maxi-K i8 18 484 3 fm Mo o 3 484K,
B bt 3R 3 1K 26 b T A7 2 3T 6 ik
AEPREY T HEA T HMBLER, ATBATREERRK:
LA BE B 2h M) dm B B B AR(OA EAR) Rt B AN(W AR AT ).
25 Bodovhii 3, BRI MY, FTHB A F A, L5458 8w
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20 Wl Bk, KB, K. RERE. LE&FRE. B T T,
ZCk. 29k, ZAk. RTZBS6E,

BARL RS A B, TR W T X6 R EBR(E M
BRAAMBR)GGHE., ILEBROIETR. RAER. KT, ﬁm@&
AHRER. TR, SRR, FEHER. SRR, SR, AR, £

25 TAABR. FLBR. DoRBR. ERBR. BB, TAEBER. FRBE. AIER.
R, 2B, ABEBR. WIABA. FABL. BLB. T T RBBRE.
FAMRAATRBR . EURER. BB, DREBR. BB, MBRAFELEK,

TR THRZHEFAAREDG I TEZHLENHEL
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Berg %, “Pharmaceutical Salts,” J. Pharm. Sci., 1977:66:1-19 + & & i#
me4aik

KA RE “BOH” AELIELAPHTHIT ML F
du, VAR BIALE RN AR AL 6 40-A A 45 A 4 T A 44T F S,

5 4 REZANAMLTALST L, BRTREILFTEIFREL,
H T — R EER . KE, BAFEEMREGR AR EEER
HEEREME,

it B &9 Maxi-K 3818 PR H) ST vA8 5 A S E @ i #Ak A . LT,
Bydf. B MBI RAARR S AR ARA R #Hodo 0y LARAEATF R 4
10 t.
RAF MBS WKL RAIERF . REHN. HFHN. FHHH
KK A BB AY, A TR LS. KK P RA )
FITAH 0.01%-5%64254), 4524548 05%2%654 . 248
EHtR Z(Hety 10%)RERKNGHF, SHRZIZA LA KXEIKBRA
15 B, #AHFAR, RELARIEE. s TFEL—HF, T4 0.001-5.0
mg, 4% 0.005-2.0 mg, 45| 2 0.005-1.0 mg ¢44LA4h 565 F AR,
SR AL RS 6 B YRR T F 1B TE 09 A BAR
RAFOHMIABARRA, HRGBYTEZBARZH) doK, K
Fa KT RSB A K BREIT B R FIRBEF )RS, k. RE
20 A B, AT aht iKY, A% E. SR TEE. RY LY
Ak, ROUHWEIRI., 2ERFABRRIFIELR G TETH
K., FFRBHHNANLETERHRENHANR, SR FEH.
BIEA . AR E, Bl =B 200, 300, 400 F= 600, B B
(carbowax) 1,000, 1,500. 4,000, 6,000 #= 10,000; 3Lt F 4
25 o, ComBRIRBEFAMFAERANAEGRLFRE. K.
SMAEARTHRTEARE. T8, KEATE, ZF R4 MEMN.
LEA. REBRETR, ARIMFTREORS XKL BB S
AABRES. = CBAR. WBRES. TR T A K.\ AL B 3 A5 48 BL B
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@gﬁm&;%%%‘~ﬁﬁﬁ%\%ﬁmﬂ%ﬁ\L;%ma&
. A, BEGBMNA T ERLA T GRS, FREANRK
%*MM*&%WQKZ% BB EAR . FHE A BAR .
FHEBRAABAREF. TR F LT RBEMAERF OB K. Frid
5 B SR T RIRE AR BN OGN, Hlde T g BARRERR
M A B BAR . ) RTY RENY 6 T = vA RATAT KR
REREMY, HlIoTfFITEM I TR HE. RT AL HEH. (B
BERBIRAEA R E), LA g E. ARAGRE. ARATAY
$x, AHREFELEAGRL. AHBRCE. RAKBLE, X
10 REMIRik. BERE. BRI £2KR. AERAREK. AXER.
W 26K, RBITEN X CRE. BETRENE. AR
Eixdy, ABREMSBRITEY R LHEE, B UH AR, BT
WA TR, RXA LK. PHFEBREERIR. & 2BRAHE
KoMy,
15 AEAF R G SEL B R OER KB Y. AT L)W,
WA AAXLFRE (e FR).
BHERTERREGHBMR, AT AEGREAS,
Blhe iR, RILR4E. SEEARXTRTEARE. 2IFE+ =
#i(benzyldodecinium bromide)., “FBEsR KA LB, £ 4 4o 8AL4A .
20 WERAA . B . ATRBAR T HRBE TR, AILAT R R %o
KK EABRE S AALRES. OB, BRACHEKLABE$ AR
ABEBE . T ew LEAE,
BELTRAERNRARER, ARFTHEZ R IOP KE,
ﬁ%ﬁ%%%%&%a%%ﬁ%k*&&ﬁm

25 sTFORE By BREZh, AR AT R FIH) T R AF . B
wmEF . REAHREBREADOHEX, FROLEEHNETELLERA
HMENEMRE Y, REELESFEFEALF, QAL FTHKEY
ARG TE MRS
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VAT B 7= A4 AT AR K BA 69 3LEA .

%) & F A4 1
6-OMe-73] " 84 B3,

Meo\(\;\( NO, A MeOC[NOZ
NH; _ N2"HSO,
l :

H
T

5
B A
K m B A% L#k: Magnus %, J. Am. Chem. Soc. 110, 7, 2243,
1988,
10 J§ 4-F B -2-AH K K Be(35g - Aldrich) &% F 250 mL B+,

REHN 14 mL RAER, ¥EFRAZ 0°C, RELBMA LT

RE(34 mL)., TABFREEAHMAS, £ 0°C THRBRLRASY

15 haf, shE ARG G &R, R RSHILE, WEHA

200 mL A B2k, BEM 500 mL TE kA, BERTFES. Kk
15 & 52g adhAFHIHR, AEATT—F.

SR B
% 1L BAEN T8+ & B (75 mL). & B7(400 mL).0.25 M HCl
(250 mL). Cu(I)Cl(4 g)#= LiCI(15 g), #FriFRbit £ 0°C, RE
20 A LR ERE, £ 18 IR EIE A, MR LIRS
WA, B RAYIRYE ARG AR, B LB LES(200 mL)# A,
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AKGOmL)kE. KEAIAR, TB, REREE-XLEHRY,
@1t SGC #htb, RMFL ERIEE F 4 (16g). LCMS = [M+H] 209,

Y& C
5 HH % B RFAMET200ml ZEE BT, SKREMA20g

AR LR LB A L). ARAAETR AALREL RAEY
12 8f, TLC S BT R ARNE, WA R4 IELT celite /B4,
ERRCRUBARTEAY)RE. &HFNANRERY RS, 1124
&4 & = (12g). LCMS: [M+H] 162, 1H NMR (CDCL, 500 MHz)): 7.8
10 (bs, 1H); 7.4 (d, 1H, J = XHz); 6.3-6.1 (m, 3H); 3.85 (s, 3H); 2.4 (s, 3H).
AL AW T HiAR 1-4 #AT4&, ELERTH TR,
KA 1-97 BeifiAe 1-4 #ATA =, ELHLTH— T EF,

oA
15 AEPHAMTHRAT F k8%, BARELIFA LT IR
WA AMBEBHARARRERH LML, LENHRREE X T
BARE) . AT AR A AL T )8 K 9 fe bt 8 JUR 5 %
JHE R o b 5 kbl A, S KRR B A AR AR 4 5246 4] AT
7.
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iz
o CO,tBu CO,t8u
Tad N RCOCI RY N>__.o
—_ Rg
1 2

E—ANERFEF, REPESHIBER AR | 3R #T4)
%, BTBS 1 4982 374K (3% E.Shaw F7i£(J. Am. Chem. Soc., 1955,77,
5 4319)# 474 4)% T. Y. Shen % (J. Am. Chem. Soc., 1963,85, 488)ff ik
BAHA 2. 3 A0 4. B 1 FeBh XA ALK BALEH T RAL,
A RBLEITE M 2. B TBEA BT B A SR, e 2 KiE
BB 3 7T fEHLAR B A,
BR 3 wBtEATAEY 4 4T @ ITAEATAR AR 7 Rt AT. B4R
10 Wb, HEZMAERTHERLNGASY., E—FARF, BH
WA FIRF R 3 EAKEHRHTE DCC(ZIR TABK = T fie) a2,
I F AR TER A, REMmAE NHRR,, £&% —Fis¥, R
F IR 40 THE P 698 NHR R, 4Rk 5 = T . PyBroP (< #AEBE AR
ZoheB I A AR 3 R, 1FEIBLE 4. AR, RRERAWMEER
15 M E R, ARFRESEL. EEFZMHARLY, —ATFTHRFPHR 3
5 TBTU (w9 A ABR AR K 7 = vk -1- A -NNNN'-m9 ¥ LSR5, &
NHR,R, ## = F A& TR L, 135|BLi 4.
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MAE 2
COt8u CO,tBy
Rs RS
(Cn (-
RS : R{ N\R
RX, # §
1 5
o J
NR;R3 COH
Rs\ N Rs
A\ N\
pas P
RN RZ N
4 RG 4 Rs
7 6

BRLAAZ 2 F, RTE 1 693 %ATHENRNLSD. =4
TEZBRE. LHRE. T EABRRESFARENER ﬂcMﬂFTﬁtw

5 A, B N-ANSITAY 5. & F b b xt B Rk B4R,
n%x*r@‘airiai7r¢>ﬁéﬁfs4+T ) dw ) A 4o — F T 50 F 49 TFA (= £

LE)HATKAE, 1F2\BR 6, /B4 M IR AL AAR | 69388 10 s B 7.,
RAZ 3
o] o
NR,R; NR;Rs
A /\)\N 1 s Z A
4 =0 CH4OH, NaOH, CH,Cl, H
Re —_—

IS
>+

1. NaH, DMF
2. RgCOC!

iICu\NRQR;;
R
I

10 | 4
)i/i //lb#i 3 #EI T /t"-pg' %\% ﬂ'ﬁhﬁ%d‘%&ﬂf‘éﬁ % "‘ﬁ’ //ll.?fi /é”—
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ERT, oM 4 AERFEN o FEEF A st NaOH K, 133
Y 8, ABEM e AT BEDOME) T, #ke NH £ kS
B F. A xBER R ,COCI = & Bhiais a4 4 4",

5 FAE 4
H
N _NH
Hz/ T 2 : \
S EtOH, HCI A
. T, sJ
OCH;
B Y 1
OCH,

10
B 7AE 4 R T H G BRAREASE F K 1] 495 E. & Ntz
AHH 9 6 TEE R R P A L,1- = F AL -2-8 AR HCL, # 5
BRI A B, R BR G EA B 11, K 3 3y B4 P 4k
10 RIRNH A FE, SH IR AR SAITH &, £ Tahp P
i 3ef B BRLIAAZ B BAR I FD

~

FH#p) 1

N
~
CH,0 <N
J S

0]

Cl
15

N-2R T -N-sg ek 2- 2 - 1-(4- R F B 2L)-5-F S -2- F w3 vk -3- BB
HIR A 1-(4-8F Bui)-5-F L -2- F A 02 nk-3- L8
¥AAL A4 4 Shen %, J. Am. Chem. Soc., 85, 488-489 (1963)%
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G ABRHATH &

5% B: N-3K T & -N-rgrk 24 2 fr
AEZRT, % 5g(0.032 mol) N- 2R A 50k 4 S0 mL 282 &% &
5 AN 538 g (0.0318 mol) 1,1- = F AL -2-18 Tk, KE GBI BAY
Fhe 1.25 mL 12N HCl, ¥R REAMHinhe i 12 Jaf, REK
YR SLIRAY, FEIERE G HRY, HLET 50 mL A TP
FT 43 A ALz A IN NaOH #%3& (50 mL)# %@k, %/E A H0 k.
F AR ST B (Na,SO,), T, ERRRSE, 532595 g kéa & EIK,
10 KA Z Cth (A, 0-5% EtOAC #9531 TIIRR), 133458404
% . 'H NMR (CDCl,) & 6.45 (1H, d), 5.69 (1H, d), 4.20-4.10 (1H, m),
1.99-1.55 (6H, 3 42 m).

BB C: N-IRTA-N-grd 22 -1-(4- 8 F B )-5- F B A -2-F 4ho7| k-
15 3-T Bz
BAZERET, ©2 g (0.02 mol) N-3R T -N-s&e-2- 2 fie £ 20 mL TJ%
ey &F RN 6.1 mL (0.044 mol)= Z A= 1024 g (0.022 mol)
- PyBroP [7% 2B B2 A = sbeg bt L g (Aldrich 2% NovaBiochem)], #
J&® BL %A e 3.93 g (0.01 mol) 1-(4-F FBLL)-5-F A 4-2-
20 TR R-3-T 8, ¥R A RAWA 100°C Fheth 4 0., RE¥RA
FLiRAMEE 0°C, RSB FANE &R, HERKRYSE E2~10mL,
BAZE 0°C, Bk, ERRERGRY. HAHAET 100 mL =&
Fre, P& IN HCl sk #k, A IN NaHCO, sk sk ik—
K. AVAATFHENSO,), Tk, EBEKRE. Bahi et
25 Jiz, 0-50% EtOAc 9 &I R), 32| 78154 . '"H NMR (CDCL) &
7.74 (1H, d), 7.66 (2H, d), 7.50 (2H, d), 7.40 (1H, d), 6.95 (1H, bs), 6.82
(1H, d), 6.67 (1H, dd), 4.59 (1H, bt), 3.84 (3H, s), 3.61 (2H, s), 2.22 (3H,
s), 0.9-2.0 (10H, m) /A m/e 522/524 (M+1),
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SEHEA) 2

e
o
I

N, N-3UER & 2k -1-(4- B F BL 2 )-5-F S IL-2-F £ 3| wh-3- L BL

5 B BesARF A 0.180 g (0.5 mmol) 1-(4-F F BL2)-5-F f4-2-F £
Blek-3-ZB. 1.8 mL £K—& F. 0.194 g (0.6 mmol) TBTU (3 £
HABR AR S+ = e -1- 2L -N,N,N'N',-09 F £ R 45). 0.066 mL (0.6 mmol)
ST AEEA 022 mL (126 mmol) = F R A L&, AT THBEL
20 N BF, REREZ R FI(10 mLYFE, FrIR5if At

10 KER(2x10 mL). BB S4h K% (10 mL)F7K(10 mL) %%, KE-F
B(MgSO,), TEHFRKLIER, AWM I/ T8 TERAWTARE
&, 1734744 . 'H NMR (CDCL) § 7.56 (2H, d), 7.40 (2H, d), 7.01
(1H, bs), 6.61 (1H, d), 6.56 (1H, dd), 3.75 (3H, s), 3.63 (2H, s), 3.41 (1H,
m), 2.73 (1H, b), 2.38 (3H, s), 0.9-1.8 20H, m) it m/e 521/523

15 (M+1).

VAT 5268 3-56 R4 2 ATk ik 1-(4-2F B A)-5-F &

A-2-F K R-3-TRRHI &, S RN T EEF I BB,
W& 1Z 7 ik AT HE A
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CH,0

Cl

N-ZA-1-(4-RFBLAL)-5-F FA-2- F A3 4-3- LB
5 i m/e 385/387 (M+1),

CH,0 \ \\/N‘COgtBu

Cl

10 N-(4-1 T AAH ARG -1-2)-1-(4-RAF BLAL)-5- F A -2-F 5 73] 4-3-
B
ik mle 426/428 (M-CO,, £ T4, +H), 470/472 (M- T #%+H),
526/528 (M+1).
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LA 5
o)
N
CHZ0 H
N 0
N o—/
O

Cl

N-G4-T TR ZRAFA)-1-4-FF B A)-5-F 8 A4-2-F £ 9%4-3- 7
5 B A
JiE m/e 491/493 (M+1),

L] 6
0 ()

N
CH,0 § \Q
N
o8
cl

10
N-2R 2 N-FR A T 1A BEE)-5- 7 U2 F 26 31 -3- Bk
i
Bk mle 535/537 (M+1).
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CHyO { \\/N\O

Ci

N-(4-20 T ok-1- 20 )-1-(4- B F Bo AL )-5- F B -2- F 4 73] 4-3- T Bl
5 FIAN-(kR-1-2)-1-(4-FF B A)-5-F 84 -2-F 279 R-3- LB
%) 0.300 g (0.57 mmol) N-(4-# T £k # okk-1-££)-1-4- 5 F B
A)-5-F FH-2-F o5 R-3- LB 8 mL KK =R TR AN 1.7
mL = Z ZB(TFA), ETR THERE 175 I, REXLZETF,
RAEZH A FRQ0 mL#H#H, E4KL. &4 TFA ABBMAELE
10 R, #FEARAA4. 'H NMR (CDCL) § 7.58 (2H, d), 7.41 (2H, d),
6.93 (1H, d), 6.73 (1H, d), 6.60 (1H, dd), 3.75 (3H, s), 3.64 (2H, s), 3.57
(2H, m), 3.42 (2H, m), 2.75 (2H, m), 2.67 (2H, m), 2.32 3H, s). K& m/e
426/428 (M+1),

15 FB B N-(4-F TAIR-1-2)-1-(4- 2 F B )-5-F RA-2-F 4 7 %-
3- LB
%) 0.112 g (0.26 mmol) N-(%&%-1-££)-1-(4-F F BEL)-5-F A £-2-
T A 55| %-3- LB A 0.03 mL (0.25 mmol)IR 28R 49 2 mL &k eg Kok
iAo 0.02 mL (0.32 mmol) T8, #/EAA 0.078 g (0.37 mmol)
20 Z UBLERAMMEAAR, TR T IR 20 )0, 5K)E £ LB TES(20
mL)FeteFe BB A4 (20 mL)Z M ofe. AAEA 2% 69 BMEAHQ x
20 mL)sik, RETFHRMeSO,), ik, K. A#4E&R HPLC 4 &
FRRA A
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Fiik m/e 508/510 (M+1),
CHZ0

Cl

N-F A -N-F AR -1-(4- R F B8 )-5- F A -2-F 4 w3 w-3- T BB
Frit m/e 401/403 (M+1).

kA 9

NN

l
NS
CH30 H

N-(4-F ook 2- 5 )-1-(4- R F BLIL)-5- F R -2-F £ 75 -3 LB
Fiit m/e 454/456 (M+1),

10
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w8 ZE32/900

£ 10
0 NN
N—§
CH,0 H
A\
N
0

Cl

N-sgr -2 -1 -(4-F I B )-5- F B 2-F 4 77|k -3- 2 Bh MR
5 Frit m/e 440/442 (M+1).

2 )
N’,\O
CH;0O H
A\
N
ﬁ °
Cl

10 Ne(4-F A2 (- R B )-S- T Fk-2- T %53 LB

EHH 11

N\

ik m/e 438/440 (M+1),



200480013916. 5 oM P ZE33/90m

345 12
o ()

N
CH,0
@C
N
o8
Ci

NoBE 2 N - EF])_%_]-(4-§L% %fé)_s_tﬁ a.4-2- ¥ Ak v3| k-3~ L B
5 S
J&iE m/e 549/551 (M+1),

N/\\ N
CH,0 S \\/N\‘( \O

Cl
10

N-(4-2F LA RA B AR AR-1-2K)-1-(4- R F BLA)-5-F A AL-2-F 5 74
-3-TBLAE

B LA 26 94514 B &,

Fiit m/e 551/553 (M+1).
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9‘?:}@1&0 14

N/\\

CH,0

Cl

N-(4-2F T A ARG -1-20)-1-(4- 2 F B AL )-5-F FA-2- F A 73 %-3-2
5 [iS

LA 26 935iL B .

JRiit m/e 536/538 (M+1),

tBu

CH,0

ZF

10 Cl
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N-(4-(4-d T E R A ) E e -2- 2)-1-(4- B F BLA)-5- F A -2-F A 73] ok
3-ZBEAEE
JEiE m/e 572/574 (M+1).

5 EH#A 16
0 l\f N\
N S
CH30 H
A\
N
0O
Ci

N-(4-(3,4- = F F)F SR -2-)-1-(4- 2 F B R )-5-F FR-2-F 754
3- LB
10 Frit m/e 544/546 (M+1).
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N\

i
N’LS
CH30 H
N
N
ﬁ O
Ci

N-(4-(5- F Ao -2- 2 ) e -2- 30 )- 1-(4- 8 F B 2L )-5-F S -2- F 4 )
5 Wk -3- 7B e
it mle 536/538 (M+1).

CH;0 H
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N-(4-(E 22K 2 ) 1-(A-RF B I)-5-F Fk2-F Aot R-3-2
B fae
Fiit m/e 522/524 (M+1),

5 45 19
S N
0 rxlj N\
N’l\s
CHy0 H
A\
N
(0]
Cl

N-(4-(5- T koo -2- 2R )od 2-40)- 1-(4-F F BLAL)-5- F R -2- F 2.9
wk-3- LBz
10 S % m/e 550/552 (M+1),

L4 20

i Ni\g
CH,O. i |/ H
AN
N
o8
Cl

S
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N-(6-F A 79 SRR Rok-2-20)-1-(4- R F Bh AL )-5- F FU-2-F 3] o -3-
LB
Fiik m/e 508/510 (M+1).

CH3Z0 H

Cl

N-(3-2 A A-1-2)-1-(4-RF B A)-5-F A -2-F ook 3- 7 fb
REHG T FRA QAL
10 i m/e 414/416 (M+1),

L) 22
o}
N/\/\N/O
CH,O H H
A\
N
0

o]
15 N-G-F LA RAR-1-K)-1-(4-RFBLE)-5-F £ 24-2-9 £ 03| ok-3-7, Bt
iz
B T e REE S &
JRiE m/e 496/498 (M+1),
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LA 23
®

N \"“NHCO,Bu
CH,0 ("

N

Cl

N-G-8 T RAHE LA R-1-5K)-1-(4- 2 F B )-5-F B 4L-2-F vk
5 -3- T B
St m/e 514/516 (M+1),

kA 24
0
N/\/\N/COZtBu
CHs0 H
N\
N
o
Ci

10
N-(3-R T BAHA-3- R TR EEAR-1-0)-1-(4-FF 8 5)-5-F AIL-2-
W AP -3 B
% 0.100 g (0.2 mmol) N-(3-2f A £ A-1-28)-1-(4- R F B A )-5-
WAL -2- F e k-3 LERAR (5246 4) 22)89 1 mL ZAF &% & m A 0.003
15 g (0.02 mmol) 4-(=F A RA )T, KEHA 0.048 g (0.22 mmol)sk
BR =R T B, ATRTHERE 48 o, WA TR CE( ml),
N 10%5# B2 ml), 4545 E, AVA48THEWNaS0O,)., Lk
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KA, BAMRTHEEN B, F2 4444 . 'HNMR (CDCL)
5 7.60 (2H, d), 7.38 (2H, bd), 6.85 (2H, m), 6.61 (1H, bd), 3.74 3H, s),
3.55 (2H, s), 3.33 (1H, m), 3.09 (2H, m), 2.96 (2H, m), 2.32 (3H, s), 0.9-
1.8 (214, m).

5 FiiE mle 596/598 (M+1).

kAaep] 25
0
N/\/\N’CO?lEt
CH;0 H
A\
'S
0

Cl

10 N-G-ZAAH A 3- R TE R A-1-30)-1-(4-FF B L)-5-F £ 8-2-F
o2k 3. 7 BEAR
LA 26 BABiE 4 &
it m/e 568/570 (M+1),

15 ,L»w ] 26

o™
il
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N-(3- T Bt A-3-30 LA RA B-1-£)-1-(4- R F B A)-5-F AA-2-F 37
wk-3- L B
% 0.100 g (0.2 mmol) N-G-FR T A A& A-1-5)-1-(4-FF BLL)-5-

WA A -2-F A k-3- 2R 1 mL AR A FTEE&RTY A 0.04
5 mL (0.24 mmol) =% AKX Tk, A5 A 0.015mL (0.2 mmol) ZELA..

EERTRARA 20 Mif, REMEZH_RFTRQ mL)HE, AT

Rk R Ar B K E & (1 mL)k%, REFIENa,SO,), itik, &

&, FApHid il s &4 HPLC 4iib, 3347410845 . '"H NMR (CDCL,)

8 7.68 (2H, d), 7.39 (2H, d), 7.16 (1H, bt), 6.86 (1H, d), 6.79 (1H, d), 6.61
10 (1H, dd), 3.75 (3H, s), 3.57 (2H, s), 3.36 (1H, bt), 3.06 (4H, m), 2.33 (3H,

s), 1.96 (3H, s), 0.9-1.8 (12H, m),

Jiig m/e 538/540 (M+1),

St 27
Q H
NN«
CH3O H CO,tBu
A\
N
0]

15 Cl
N-(2-8 T BABERA T-1-4K)-1-(4-RF Bu4)-5-F AA-2-F A5%

-3- LB
J&iE m/e 500/502 (M+1).

57



200480013916. 5 oo P ZE42/90m

5345 28

0]
NJ\
H

CH;0

Z

Ci

N-Ft R A-1-(4-AF B L)-5- F BR-2- F A 78| -3- LBLkE
5 SR m/e 399/401 (M+1),

10 N-(R SA-N-KR T AREHKA T A)-1-4-AF 8 h)-5-F fA-2-F 4
93wk -3- LBt A
BB A NIRRT A2- RO A EA- B
% 1.5 mL (18.8 mmol) A LBLA4) 30 mL KR Fruiskib 2
0°C, AAEAmAN 6.56 mL (47.1 mmol) = T/&#+= 4.74 mL (41.1 mmol)3R
15 T, EZRTHIRM 24 )8, REHA 0.5g (4.7 mmol) 4-(=F
ARA)E, SEHHF 48 EF. REMA R FHEEG0 mL)FHHE,



200480013916. 5 oo P E43/90m

10

15

20

RMATEBR(2 x 30 mL). 46F=KE% 5440 (30 mL)A= £k /K(30 mL)zk %,
KRBT HWNa,SO,), ik, AL, [FRIFHALEY.

JFoag m/e 239 (M+1),

FB B Lk 2 03k E

Jii# m/e 478/480 (M-CO,, % T M+H) ; 578/580 (M+1),

364 30

ZI

9] \COQtBU

CH50

N-3F & 2 -N-(2-4 T £ 3 A B -1- 2 ) 1-(4- L BEAL)-5- 9 st -2-
¥ AR v| wk-3- LB
PR A 1-(4-8F BA)-5-F L -2- F 4K 73 4-3- LBER

¥ 1.0 g (2.79 mmol) 1-(4-FF Bt iL)-5-F R4 -2-F £ 73|%-3- T8
¢ 10 mL RK—R PR BFRAREAZ, KE5mmA 051 mL (5.86
mmol) EBL A, FAAN—F_FEFBE. TR THERL 20 )
i, REARLET, FEFAAILEDY.
S m/e 243 (M+1),

BB B: N-2R TA-N-2-i T RA L FH T-1-3)B:

% 1.04 mL (1.0 mmol)2R T &R #= 1.6 g (1.0 mmol) N-(2-# T F A
A RBHA 1)k 24 mL w S rkhiagimA 0.71 mL (1.2 mmol)Z
A 297 g (14 mmo) = ZBARALAMEAL. ATETFTHHERLE 20



200480013916. 5 oM P E44/901

JNEE, KRB e e FeBR B S 40 (12 mL), BT A RAM A LB TES(12 mL)
EI, AVAR £ % ratn B 24012 mL)F & K(12 mL)zk4Ak. &t
B R bR, AR, RKAe TR LER A, FRIARAL
&,

B C: N-ZRTHE-N-Q-RTHEHEERLT-1-2)-1-4-FF BLA)-5-F
FIL-2-F 3| R-3- T Bb AR
EHRFET, ¥ 0.31g(0.83 mmol) 1-(4-FFBLi)-5-F A A-2-F 4
o7|"k-3- LBLE A9 20 mL FRE& A 0.2 g (0.83 mmol) N-27 & & -N-
10 Q-BRTEHARL C-1-4)E. 03 mL (1.65 mmol) = F A ¥ Lk
0.050 g (0.42 mmol) 4-(=F A F AL )iee. I AR A 48 I iF, R
A 1 M A48 (20 mL) *@ﬁuzﬁﬁé‘;ﬁ%(zo mL)#= £ 7K (20 mL) %%,
AT HRMeSO,), ik, AKX, ABHEL4&E HPLC ik, %
3| A7Aa1L a4 . '"HNMR (CDC13} 87.67 (2H, d), 7.51 (2H, d), 7.03 (1H,
15 bs), 6.75 (1H, d), 6.69 (1H, d), 5.16 (1H, m), 3.84 (3H, s), 3.81 (2H, s),
3.64 (1H, m), 3.39 (2H, m), 3.29 (2H, m), 2.48 (3H, s), 0.9-1.8 (19H,
m),
Ji ik m/e 482/484 (M-CO,, & T ¥ +H), 526/528 (M-5& T % +H),
582/584 (M+1),
20
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N-ZR T A-N-FH-1-(4- R F B A)-5-F 8L -2-F £ v R -3- LB
SR m/e 515/517 (M+1),

CEC 3
jol

N-31 & A-N-2- 2 A T-1-2)-1-(4- R F Be A )-5- F B -2-F 23 -3-
LBz
R T TR A QR E.

10 SR m/e 482/484 (M+1),

O
N
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N-2 & 2 -N-( o -2- 2 )-1-(4- R F B 2 )-5-F AA-2-F A 7%IR-3- T Bk
fi&

145 30 H B C d3E 44

it m/e 516/518 (M+1),

3645 3
i Q
N
CH,0 @
NH

N-(Fh 5 -4-25)-N- 3 Ao 1-(A- B B A)-5-F A2 F A 771 R-3- 2 5L
10 = FEe45) 30 BB C 35 R %,
Fitk m/e 560/562 (M-F T H+H); 616/618 (M+1),

A 35

CHaoj :
N NHACc
CH30

62
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N-GR & 28)-N-Q2- F £t -5- LB A A H)-1-(4- R BRL)-5-F Fb-2-
F A k-3 B
Ji i m/e 602/604 (M+1).
5 E4] 3
/©/OCH3
N
CEQL *
ﬁ |

COgtBU

N-GiR T AA B A2 -4-20)-N-(4- F FH K A)-1-(4- 8 F B £ )-5-F 4
A2 T oA R 3- LB

10 kb 1 R4,
Jutgk m/e 590/592 (M-5 T i +H), 646/648 (M+1),

%) 37
o) O
CH OO?C\ N>\
3 =N
N ¢
N \)\
3
Cl

63
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N-3R T A -N-(4- F ek -2-20)-1-(4- R F B L)-5-F FAR-2-F 28] 2R

3-TLBix

N-IR & & -N-(4-F oo 22 )z

%) 0.85 mL (8.28 mmol)3R .8 #= 1.0 g (8.75 mmol) 2-F A-4-F &

5 ek g 10 mL w9 Srkvdiazie 0.5 mL (8.75 mmol) &A= 4.64 g

(21.8 mmol) = ZELALAMEAALS. EEETHHE 16 Dot E, Bl

0.45 mL (4.37 mmol)3k &8AF= 0.926 g (4.37 mmol) = LELEILM S AL

b, BB AETETHET2 DE., A TBKRTE(S mL), FifFRA4

A e A B 24 (2x1SmL) sk %, R B THENaSO,). LMK &
10 FEAFRE .

BT ik AL At dae 52 3645) 30 F 3k C #436id 48 7 .

JE ik m/e 536/538 (M+1).

A6t 38
CHz0 =N
N ¢
=

15
N-JE T A -N-(CErd-2-)-1-(4- 2 F B 2L )-5-F B -2-F A 75 R-3-T Bt
Ji
ik m/e 496/498 (M+1),



200480013916. 5 oM P 2E49/901

523648 39

CCCO 2

CH,0 <N

<3
o

N-J A A -N-(F o -2-30)-1-(4- RF B A )-5- F AA-2-F A 03k-3-T 8k
5 fez
R m/e 482/484 (M+1),

L4 40

o)

|
N
CH40 -
S>—§
N
ﬁ O
cl

N-vib 7R -4- K -N-(E ek -2- 2 )-1-(4- B F BL 2 )-5- F B -2-F 273 7k-3-2
B fae

BFHH | FEB Fo LA 2 30k &

i m/e 517/519 (M+1),

z / \

T

10
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#4741

)

N
CH40 =N
Cﬁgv
o
Cl

N-20 R A F A -N-(R e -2- 1) 1-(4- 8 F BL20)-5- F #A-2- F A 73wk -3-
5 LB

B 1 HH B A k) 2 thHERE H 4.

Ji i mle 494/496 (M+1).

kAef) 4
N

CHs0 N%j
3 S)\j

N-(etbo2-4- 3 F 2L -N-(E o4-2-28)-1-(4-8F B AL)-5- F AA-2-F A7)k
-3- LBl
RG] 1 R B k] 2 69HE 5 &,

Y/

10
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F# m/e 531/533 (M+]),

L) 43

@]
o [0S
3 =N
S
"8
Cl

5
N-d T 2 -N-( ok 22 )-1-(4- R B A )-5- F L -2- 1 73] k3 20 B
e
B Sl 1 B Fo el 2 (R A S,
Sk m/e 496/498 (M+1).
10

45 44
0]

Nj/\
ol

)

N-(E T -2 F A)-N-(E ok -2- 4 )-1-(4- R F BEA)-5-F AA-2-F 47|
15 "R-3- LB

1R AEH) 1 TR B Fo 364 2 09488 $) 4.

Jiig m/e 510/512 (M+1),
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10

15

MMI
N/\/o\
CH;0 =N
S\/‘

N-(2-F 2 C-1-20)-N-(FE ok -2-30)-1-(4- 2 F B4 )-5-F 8 -2-F 473
o -3- LB

#kap) 1 TR B Fkikd) 2 9t R &,

JiiE m/e 498/500 (M+1).

F et 46
CH;0 i
@fiv

N-(2-m9 Sk vl 28 F 20)-N-(E e -2-8)-1-(4-2F B AL )-5-F RA-2-F 2
W\ ek -3- 7 Bk A

ket 1 T3 B fkib) 2 693E 5] &,

Jiit mle 524/526 (M+1),
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10

15

N-(2-"Bop AR, &-1-20)-N-(R ek -2- )-1-(4- R F B AL )-5- F A -2-F 4.7
wk-3- LB

BRG] 1 TR B Fe L) 2 th3biE )&

Jiig m/e 553/555 (M+1),

N-(3-F A AR A -1-20)-N-(E - 2- 2 )-1-(4- 5 F B i )-5-F AL 2-F 4
"] wk-3- L Bh IR
N-(3- % A 5AR) A -1- Ak

£ 0°CTF, i 30 mL FEAeA 5.9 mL (83 mmol) ZELE,. 15
AP /E, AN 2.9 g (27 mmol) 3-F E K Ak, HELR A 30 54,
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10

15

20

REERLEZF.EAMET S0 mL £Kew Srkeh, Ao 3.9 g (40.5 mmol)
FAEBAT, Ao EAR R 16 B, REREK ZHTF, KGO mL)ie
IM NaOH (5 mLY##. R ,m/\%)ﬂ LR B2 x 100 mL)F B, %
BF 0 R AETIENa,SO,), itiE, A&, FEIFMA4. 'HNMR
(CDC,) 6 5.50 (3H, bs), 3.06 (2H, t), 2.59 (2H, t), 2.09 (3H, s), 1.96 (2H,
AEE),

FIT 4540 AW iz 52 5645 1 #4388 hmvadd A .

JiiE m/e 528/530 (M+1).,

LA 49
ii’ O
CH.O N>\
3
=N
S
\)\coza

N-(3R T AL )-N-(4- Z R A B A el -2- 20)-1-(4- B F BLA)-5- F Rk -2-
Wk gl ek -3- LBk
N-(ZR T 2)-N-(4- T B B A eE w2 ) e

® 0.25 g (1.6 mmol) N-2R T A Ak 9 2.5 mL 285 &3 & Ae A 0.31
g RRAFBRCE. mASRREL 17 DB, REAL, FRHFAL
&4,
JiiE m/e 255 (M+1).
Fr 54t de 32 4645) 1 F 3R C 9388 hmvd 43 A
Jiig m/e 594/596 (M+1),
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E44) 50
2 1)
N
CH,0 —
5 S S>\N
e~
N j)\
("
cl

N-(3R T £)-N-(3,4- = F Jhoiob 21 )-1-(4- A BLA)-5-F AA-2-F A4
5 " k-3~ LB

BRAY| 49 Ao KA8H| 2 LG &

Jiit m/e 550/552 (M+1).

a—z@{%

N/\/N (CHg),
CH,0 =N
8\2

N-Q2-= F R £UL T-1-20)-N-(CE e -2- )-1-(4-F F BL AL )-5-F £8-2-F
F 3| ek-3- LB
LA A8 Fu K 2 Y IEE L.

15 St m/e 511/513 (M+1),

10
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k&4 52
0
N/'\/
CHy0 =N
N— g P
—
N
0

Ci

N-(iE & & )-N-(& v -2- 1K)-1-(4- R F BEAL)-5-F fAE-2-F 25°k-3- T
5 i

Bl 1 e ).

Jiit m/e 482/484 (M+1),

N-(ZR & #)-N-(E = e -2- K )-1-(4- B F BL AL )-5- F £ -2- F A 79 % -3-
L B
BB A N-FR &2 -N-E v -2 fie

15 # 100 mg (0.6 mmol) N-ZR T 2 #Mk4) 2 mL R FER =¥ &5
A 80°C Thedhit &R, REMA 12 M HCI Q2 E), #48wA2



200480013916. 5 oM P E57/901

i, ¥R EHRE, BAYRITHKREENE, B804, !
NMR (CDCL,) & 8.30 (1H, s), 5.88 (1H, s), 3.30 (1H, m), 2.06 (2H, m),
1.0-1.8 (8H, m).
W B: deFkskt] 1 H B C bk

5 JiiE mle 523/525 (M+1).

skAef) 54
O

;—“\N/\\
CH,0 § \\/N©
N
v
of

10 N(4-FERBER)1-(G- R BA)-5- T Rh-2- T 55 R3- LB
Bt m/e 502/504 (M+1).

15
N-ZFA-1-(4-RF B AL )-5-F 8E-2- F Avglk-3- T BL:
Frig m/e 433/435 (M+1),

73
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N
CHz0 H
A\

Cl

N-F 2 -1-(4- 2 F B AL )-5-F FUL-2-F 2w oh-3- L BhAE
5 Fit me 447/449 (M+1),

e 57
0 j/
CH30 N>\
8 =N
\ S\%x

N
ﬁ O
Cl

10 N-(5 T 2)-N-(z ek -2- 2 )-1-(4- F - F Bt A )-5- F A3 -2- F 2| 4-3- 2
B e
R 1 R B Fe kA H] 2 9L &,
Jiik m/e 496/498 (M+1).
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10

15

20

LB S

ONQ

N-2R T A -N-Red -2- 45 -1-(2- B F B AL )-5- F Sk -2-F 5l oR-3- LB
BB A N-3R T 2 -N-vedk 23 -5-F S -2-F 22|k -3- LB

AETRT, %242 g (0.0045 mol) N-3R & £ -N-vgrd -2 -1-(4-R,
FEA)-5-F BH2-F A R-3- TR 24 mL £ FER. 48
ml ¥ & 4= 24 mL 1N NaOH /R it 90 247, shid, & AR4FHk
Al FEE, KRR,

P 3% B: N-3% & 5 -N-vied -2 2 -1-5-F S L -2- F & 73|-3- L BLiE:

A 0°C F, #) 0.006 g (0.00055 mol)EAt44(60%, F Ti%ski4) 4
2 mL DMF ¥ ¢844 42 0.05 g (0.00013 mol) N-2f & 2 -N-vri -2-
A -1-Q2-FFBLA)-5-F AL-2-F A v 4-3- LB &e 2 mL DMF &
R, FTARR A 0°C FTHH 20 247, @ ukiRedinA 0.02 mL
0.00017 mol) 2-F K ¥ LA, #H 18 I I B, R RAMMmA 5 mL
H,0. A ZETE(3 x 10 mL)zf—Ex/ Lel. A AL TR (Na,SO,),
iy, ERRE., ReWEiLEEs BER, 30% EtOAc © EiR),
2B A7RH4LA4 . 'H NMR (CDCL,) 8: 7.63(1H); 7.5-7.2(5H); 7.07(1H);
6.83(1H); 6.59(1H); 4.47(1H); 3.77(3H); 3.49(2H); 1.98(3H) 1.78(2H);
1.67(2H); 1.51(1H) 1.4-1.1(4H); 0.90(1H). Ji# m/e 522/524 (M+1).

VATF Z 3645 59-80 45 52 A645) 58 $h3& 49 77 ik A N-2R T 2L -N-vg vk -2-

5- % EA-2-F A3 R-3- LB B &

75
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10

LA S
j O
s
CH,0 <N
S@

N-ZR & A -N-viE ek -2- - 1-(GF B AL )-5- F fh-2-F 4 w7 ok -3- LB i
Jiit m/e 488 (M+1),

=4 60
o) /O
N
CHy0 \ =N
N S
ﬁ O

CH,0

N-2R T A -N-vgrd -2- 30 1-(4- F A F B )-5-F AL -2-F 35 -3-2
ot fie
JRiE m/e 518 (M+1),
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SEAEp] 6
o N O
: %EL S>\>N

N-2R & AL -N-vod -2- 3 -1-(4-F 2 F B 3L)-5-F 8L -2- F £ 03| vk -3- 2Bk
5 J
it m/e 502 (M+1),

LA 62

e
CH30\E>5C\ s>\j

N-2R T A -N-gg vk -2- K -1-(2- F A FBEA)-5-F A L-2-F A | =%-3-2
B
SR m/e 518 (M+1),

10
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10

4] 63
o) /O
~
CH,0 <N
<0
ﬁ O
F

N-2f T A -N-wgode -2- 2 -1-(4- FUF BEAL)-5- F AL -2- F 03] -3- Tl
fiig m/e 506 (M+1).

FHp) 64
o Q
~
CH30 ~N
A\ S\)
N
ﬁ O
CFj3

N-ZR & AL -N-vErk -2- 30 -1-(4- = £ F 2L F
T Bk
Fit mle 556 (M+1).

)-5- 1 FAR-2- T AL g k-3

|
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LA 6
0 O
N
CHZ0 >§N
s\)
OCH,

N-2R 2 2 -Nosod -2 J-1-(3- F R S B2 )-5- F Ak 2-F 277 R-3- 2
5 B P
Fiit m/e 518 (M+1).

345 66

. O
o8

(CHg)N
10
N-3R 2 N 2B 1-(4-= A R B )-5- F k2 F A w8
3- LBt

Fiig m/e 531 (M+1).



200480013916. 5 o P ZE64/901

T 67
;)
CH,0 N>\
Hy =N
3\2

N-ZR A -N-vg ek 2- 1 -1-GB- K Bt 2L )-5-F AL -2- F 2L 03|k -3- L Bb A
5 SR m/e 522/524 (M+1),

E#A) 68
0 [ J
N

CH;0 >§N
g5
<o

10 N-ZRTA-N-rfod -2 -1- TS -5-F FE-2- % 2k vf| ok 3- 2 BL i
Fit mle 426 (M+1),
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LA 6
: O
[ -
CH,0 =N
S A
(f

N-3R & AR -N-vR e -2 3 -1- (vt mg -4- 38 2 )-5- 0 R -2- 9 Hovg| ek -3- 7,
5 i
SR m/e 489 (M+1),

#4710
N :

CHy0 =N
SA

10
N-38 T A -N-ord -2- 3 - 1-(a 2 -3- 2 8 40)-5-F A -2-F1 A vg| ok -3- 2
B
Ji % m/e 489 (M+1),

81
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LAt 71
e
)~
CH;0 <N
N s _J
N
/0
LN

N-20 & 2L -N-vR o -2- 35 - 1-(rHb o -2- 3 26)-5-F B -2-F £ 73|k -3- 2
5 i
Jiig m/e 489 (M+1),

A 72
@] I ]
N

CH50 >§N
<3
o0

O

N-3F & 2 -N-od 2 2 - 1-(R A B 2)-5-F EUsh-2-F 278 k-3 L BB
Ji it m/e 504 (M+1),

10
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EHEA] 73
e ()
N
CHZ0 -
3 § S}\\)N
—
N
ﬁ O

CF40

N-ZR & A -N-E otk -2- 25 -1-(4- = U F RAFBEA)-5-F A -2-F 4 93| -
5 3-TBeR:
it m/e 572 (M+1),

L4 74
e [
N
CH,0 N >§N
N SA
; O
OCF,

10
N-ZR A -N-sgrit -2 - 1-(3- = FUF R A F BhAL)-5-F SU3-2- 9 2 o3| k-
3-TBhe
JRiE mle 572 (M+1),
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10

E A TS5
e
CH;0 N>\
3 =N
SQ

N-3R & A -N-sfod 2- 2 -1-(2- B B L )-5- F B -2-F A 7|k -3- 7, B Joe
Fiit m/e 506 (M+1).

Lp) 76
0 /O
>//_H\N
CH,0 { Y
S
N -
0

N-2R & 2 -N-s o 2k -1-(2- =
LBtz
Fiik mle 556 (M+1),

\

T AFBLI)-5-F AA-2- F A5 %-3-

h.
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e 77
¢ [
N
N S
(0]
RS

N-2R € 20 -N-oode -2- 2 -1- (S -2- R 38 2)-5-F B -2-F fhovd]ni 2327,
5 Bk Ao
SR m/e 494 (M+1),

L) 78

CH;0 =N

10
N-28 T 2 -N-grd -2 - 1-(4- FR R A B AL)-5-F £ -2-F 2 g w-3-2,
ez
S m/e 538/540 (M+1).
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10

CH50

N-3R 2SNt 2412 R -5 A )-5- F 82 F 28 58|43
z A
it m/e 523/525 (M+1),

F 4] 80

ON/O
e
j%o

S\)
N-31 AN vt -2- 2 -1-(F T B )-5- F A48 -2- 9 2 73| ok -3- 2 B P
ST m/e 454 (M+1),

VAT 641 81-86 4 5k46H] 58 FAiE 495 A N-3R A4 T AN-
-2 -5 R -2- T AR -3- LB A &

CH,0

86
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waef) 81

)

N
CH30 =N
U,:Cv
o8

N-ZR A 2K F A -N- e 28 - 1-(F AL A )-5- T AR -2- 1 2 93] ok -3- L Bkl
s ik mle 460 (M+1),

k45 82
. 7
. N
H,0O
8 N S>j
=
N
(@)
—
7
N

Cl

10 N-Z1 R A T R -N-ofed -2 - 1-(4- R k2 -5- 2 3% 2)-5- 9 R E-2- 9 4 2]
k-3- LB
SR m/e 495/497 (M+1),
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L5 83

)

N

CH,0 N

A\
N S\)
Cﬁo
\
N

N-S1 AR A F A -N-sR e -2- K -1-(vmg -3- 2 3 20 )-5-F 2L -2- 97 4 o2 ke
5 3- T BB
Jiig m/e 461 (M+1).

#.5) 84
¢ J
CH40 N>\
3 =N
A\ s\)
N
~ 0
LN

N-ZR & AL F AL -N-oZ vk -2 - 1-(pHemg -2- 2 3 20)-5-F Ak -2- 97 gt w2 | wie
3- LB
fi#% m/e 502 (M+CH,CNH"),

b

10

88
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E 4 85
O Y

N
CH,0 >§N
AN S\)

N

-/ =0

\_/

N-ZR A 2L F 2L -N- vl 2 - 1-(obbm -4- 2 48 H)-5- 1 B 3L -0 91 3 va| ot
5 3-T B
Ji# m/e 461 (M+1).

)

6
CH-0O N>\
® =N
S A
o0
Cl

N-26 A 25 F 2L -N-s vk -2 K -1-(2- 1 F B AL )-5- B 2 -2- 7 6 o3 o -3-
LB
Sk m/e 494/496 (M+1),

T 8
A\
N

10

89



200480013916. 5 oM P FET74/901

45 87

O

CHO N>§N
b
ol

N-Z0 7 A AN e -2- - 1-(4-F R F B2 )-5-F AL -2- 1 4 w2 ok -3
5 LBtz
St m/e 474 (M+1),
VATF SR764] 87 £ 88 34| 58 e44Bik M N-(2-BokiX 7,-1-
AR)-N-sgrek -2 3L -5- 0 Gk -2-F A o3|k -3- 2 B fe 1) &

10 LA 88
N/\/
CH,0 >§N
8\2

2-"HoAA To-1-20)-N-s o 2 H - 1-(F B2 )-5-F A AL -2-F & w|o 3.7,
Bt Jie
15 JR# m/e 519 (M+1),
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L4 89

0 N{\\/G
oo

OCH,

(2B oA T-1-40)-N-sok-2- 25 -1-(3- F AR FBLA)-5-F AL-2-F 44
5 "5l vk-3- T Bt A
Fiit m/e 549 (M+1),
VAT R84 89 £ 91 43464 58 #9#hiE M N-(4-% 84 7.-1-
A)-N-Rr-2- 2 -5- 1 Gk -2- 9k w2k 3- T B e ) &

10 4] 90

CH:0 N

OCH;,

o
i
%
—H

N-(2-F Utk Tm1-40)-Nosok - 36-1-(3- F B F B4 )-5- 7 ¢
A3 LB
15 JuiE m/e 494 (M+1),

91
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FA64] 91
0
CH,0 >\N
A\ \)
N
0

N-Q2-F A& T-1-4)-N-sK ok -2- - 1-(FF B AL )-5- 7 Bt -2- 1 A7) k-3
5 LBz
Fiit m/e 464 (M+1),

ﬂw
CH,0 >§N
S =

N-(4-F 8K T-1-20)-N-rfod D f - 1-(opbm -3 2 )-5- 9 B L -2- 7 4 va| -
3- LBk
JiiE mle 465 (M+1),

10
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10

N-ZR T AA-N-E o -2- 2 - 1-(2- B F B AL)-5-5 2 -2-F w2k 3- 7, BB
F-18°C A RARAT, £ 15 54K, %2 g (3.83 mmol) N-3: &,
AN-E -2 - 1-(4- R R BRA)-5-F A -2-F A 78R -3- 2L BLAEHY 20
mL LKA FEEkiEim 1.1 mL (11.5 mmol) = :£4b5. 4 Kz
MR EEE, B 20 D, REAKG mLKBRR, 5 BEEZ,
AWETF HN,S0,), Tk, KL, BAHSLAREENSE, 135
AL -S4 . "H NMR (DMSO) § 9.24 (1H, s), 7.79 (2H, bs), 7.70 (4H,
m), 6.87 (1H, d), 6.81 (1H, d), 6.59 (1H, dd), 4.43 (1H, bs), 3.40 2.08 (1H,
m), 1.77 (4H, m), 1.61 (1H, m), 1.32 (4H, m)., 5H 4 DMSO oK 44
UK.
i m/e 508/510 (M+1),

93



200480013916. 5 oM P E78/90m

10

15

20

KA 94
. )
N
(CHS)QN/\/O \ =N
S —
N
O
C!

N-ZR ANt 2- - 1-2- R F B A4 )-5-2- = F AR A T-1- )52 4 -
2-Y A w3l wk-3- T B i

% 0.05 g (0.1 mmol) N-3R & & -N-sg ek 2 3t -] - -(4- 2 F B A)-5-5
2-2-F A R-3- LB 49 2 mL T -2-BRis i An . 0.065 g (0.2 mmol)
BB, PTIRRAMIBLIE 10 24P, KEAA 0014 g (0.1 mmol) 2-—
TRACER., ETBTHEEG 48 DB, REBWRAMEE, Ao
MEVARE 4 I, REAB, BAehE ik CEN B, 3544
a4 . "HNMR (CDCL) 8 8.09 (2H, d), 7.59 (1H, d), 7.42 (2H, d), 7.16
(2H, m), 7.11 (1H, d), 6.88 (1H, d), 4.45 (1H, m), 4.08 (2H, 1), 3.56 (2H,
bs), 2.49 (2H, t), 2.28 (6H, ), 2.16 (3H, 5), 0.9-1.8 (10H, m).
JR# m/e 579/581 (M+1),

KAEB] 94-99 5 KA 58 #9FhE A N-3 2 T H-N-rZr -2 4 -
5 WA Rk-3- 1Bk ) &

E3.4) 95
N-ZR R 2 T A -N-CE ek -2- ) 1-(3- L F B AL)-5- T B A -2- F 4 93] w3+
LB fe
Fiig m/e 494 (M+1),

94
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o<g
CH,0 N S
3
N NS
N
: s)§o
Cl

FE 4] 96
N-SR A 2L F A -N-(R ek -2- 1 )-1- 30 BE A -5- T B 2h-2- 9 w2 |3 2 Bk
5 JRiE mle 466 (M+1),

»
"N I;C 9
ol

k) 97
N-2 A28 A -N-( ik -2-20)-1-(3-32 F BE AL )-5- F A2 -2- F1 4 73] w43
10 L Bthe
SR m/e 538 (M+1),
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Oﬂ
CH40 s
3
N\ l'//
N
0]

Br

£ 98
N-SR A AT A-N-(Ro-2- 5 )-1-G-F A B A FBEA)S-F A L2-F
5 H g wk-3- 7 Bk e
JRig m/e 594 (M+1).

O

CH30 S
C(QL L
BnOOCﬁ

k345 99
10 N-3R R A T A-N-CR ik -2-20)-1-(F A B A8 )-5- F -2 7 3 o3| e -3
LB
Jiig mle 434 (M+1),
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F 45 100
N-ZR A& 2 F AR -N-(ord -2-20)- 1-(F B A B AL )-5-F A-2- F 2593 4%

5 3- LB

JEiE m/e 442 (M+1),
N

CH,0 S
N\ |
N/
N
OQXE o
o)
HyC’

ZH4] 101
10 N-ZK A A T E-N-(EA-2-30)-1-(4-F A AT B A)-5-F RA-2-F A
vk -3- 7, Bk
kA& f] 100 2 5K 445 58 M e 7k, & N-ZRRA T HE-Nagek-
2-K-5-F AR |R-3- Bk S 1 4-BBARR A, RE AT RALKE
k)&
15 i m/e 504 (M+1),
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»

CH30 S

Va
Z—=
N

HOOC

&34 102
N-20 A 28 T 2R -N-(R e -2-20)-1-3- 2 A BN T B AL)-5-F AA-2-F A&
5 o] vk -3- LBk A
%) 6.4 mg £ 34] 97 9 1 mL EtOAc & e A 5 mg Pd (OH),/C.,
PR B Bt E R AT 846 4 iy, A Celite BB MALA]. Frdk
BAl, FE Y.
Fiit m/e 504 (M+1),

CH,0 S

Q

HOOC

10
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L4 103
54
N"_s
N
0
_0

N cH,
N

O

Cl

N-(2-F 22k T-1-20)-N-(F v -2-20)-1-(4-RF B A )-5-F AIR-2-F 2873
5 wk-3- LB

e L) A8 WL B &,

it m/e 514/516 (M+1),

xA&p] 104

7 "N
/

NN

O/

w

O
_O

N—CH,
N

0

10 Cl

99
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N-G-F A& A-1-2)-N-(Frd-2- 3 )-1-(4- R F B L) -5-F 2R -2-F 4 73]
-3- LB

355245 48 $h35E %) &,

Fik mle 512/514 (M+1).

FEA4H) 105

Z2N\!
gy
O

_0

N—CH,
N

o)

Cl

N-Z 38 -N-( v -2- 35 )-1-(4- R F Bb AL )-5-F 8L -2-F 2 w5 2k -3- LBt I
10 P 1 KRR 5 &,

Fit m/e 468/470 (M+1).

'H NMR (CDCL,) 8 7.70 (2H, d), 7.55 (1H, d), 7.50 (2H, d), 7.03 (1H, bs),

6.94 (1H, d), 6.83 (1H, d), 6.68 (1H, dd), 4.40 (2H, bs), 4.04 (24, s), 3.82

(3H, s), 2.44 (3H, s), 1.45 (3H, bt).

100
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ka4 106

Cl

N-Z 2 -N-(E ek -2- 30 )-1-(4- B F BE A )-5-F B -2-F A4 73]k -3- LB e
5 LA 52 ALk B &

Jiit m/e 454/456 (M+1).

'H NMR (CDCl,) 8 7.70 (2H, d), 7.58 (1H, bs), 7.50 (2H, d), 7.06 (1H, bs),

6.92 (1H, d), 6.83 (1H, d), 6.68 (1H, dd), 4.06 (2H, s), 3.85 (3H, s), 3.82

(3H, s),2.44 (3H, s).

10

Cl

101
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10

15

20

25

N-ZR & A F 2 -N-F B i -1-(4- 2 F B A)-5- F 84-2- F A w%-3-T
Bt f
F I A N-F B -1-(4- 2 F B 2)-5-F S 4L 2-F gk 3.7 Bl

EERT,H 1-(4-FF B il)-5-F -2-F H737R-3- LB (360 mg)
4 THF &Ae A — ok (180 mg), #HFHIANKE, SRR
A Ae N F BB (140 me)Ae 18- = F Z Z3R[5.4.0]+ —#%-7-%
(022 ml), REF LC-MS 4. REZEE, RERLRLSY, 4
on SAL( DI/ TR TEBE), FFEBTE 691834 7~ 4(272 mg).

'H NMR (CDCl,) & 8.18 (1H, bs), 7.71 (2H, d), 7.52 (2H, d), 6.88 (1H, d),
6.85 (1H, d), 6.73 (1H, dd), 3.84 (2H, s), 3.78 (3H, s), 3.28 (3H, s), 2.44
(3H, s).

#) N-F a2 #t4-1-(4- 8 F Beih)-5-F 8 -2-F A w3 wk-3- LBt A (44
mg)#) THF IR NS R B = L E5(0.047 ml). =R A B(100 mg)
FI A A FE2(0.024 ml), R A LC-MS Mix, RETAE, RER
JLRAY), EEIRRGAL(TIR/ LB TER), 23 E ¢~ (13 mg).
JiiE m/e 489/491 (M+1),

'H NMR (CDCl,) § 7.69 (2H, d), 7.50 (2H, d), 6.92 (1H, d), 6.86 (1H, d),
6.69 (1H, dd), 4.10 (2H, s), 3.84 (3H, s), 3.81 (2H, d), 3.33 (3H, s), 2.41
(3H, s), 1.11 (1H, m), 0.64 (2H, m), 0.47 (2H, m).

e RB
A. Maxi-K i# i
ARE Ao R TRILUA TREH#ITEE.

Maxi-K i# 18 #7 4| 7 49 % 2 4 F & HEK-293 e+ @8 ¢ofeBl
T ¥ATEEL G, AR LB IER HEK-293 e A R 478 56947
BB FLRTR I E B, A& Maxi-K i 8 02 tm Je 45 8 94569 4
# Maxi-K z\uﬁr% | AR, 4549 HEK-293 ém}]@Lq—fgiMc
B w4z, }]E'QI*W"HJ w4, 3 E, (-80 mV), iX & Maxi-K i# 8 7E M
Ea AR, Bt A Maxi-K 38 18 PR A % F K FLET Maxi-K 838,
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SRR E EBA, B BT A RSB R ALIREE
2 #% (FRET) e #h5d M &, FF ik Zeohst4g A 44K A 2 % (CC,DMPE) A=
%4k oxanol (DISBAC,(3)) M #48.4-.
Oxanol # FREHNET, REB BRI H., EEFTEHT,
5 L ety M ERARAT TOhER A i et By, Oxanol ARFAE 4m IR 4 o1 3¢
rhAk RS, B2 E MK A4 FRET £ 4. S8E £ 5418
Oxanol E#H 4 A F| ey N 3R, 4R FRET &Y., B, BEE
FRALSE (BARAEZ AR B T K, XEEHIAZ RO T A b
W7 7 Maxi-K 1838 ,
10 HEK-293 @mfeik f £ B # 2 32 /K& F < (ATCC, 12301
Parklawn Drive, Rockville, Maryland, 20852), #r%& % 4 ATCC CRL-
1573, —BHF AR, 3T RIRIIK A M 69 4247 IR 4] R L3802 3
AavAFRIA .
4o F #t 47 HEK-293 #mfe P Maxi-K 838 ¢hafeBl B 45 o b 4.
15 J HEK-293 tmftd S 3 x 109/ 4 ety sk 70 A7 F 100 mm 48 4733
A EFm, E&E& 5 ANFm, g4 Dulbecco it #) Eagle
35 A (DMEM)AAA 10%06 i . 1X L-588EAd 1X 555/
#EEVIFIA T, 37°C. 10% CO, T A ¥. # A Maxi-K ho (pClneo)
#» Maxi-K hP1 (pIRESpuro) DNA 4% 3%, 3% 150 ul FuGENE6™ /g #n 2|
20 10 ml Ao id/A KB4 DMEM F, HFib A ETRTHE 5 o4, &
J&, ¥ FuGENE6™ i@ i@in3] 4 25 ng &7 fiki DNA #) DNA #%
v, EXBTHE 30 4. WEE, &K MILAEm 2 ml
FuGENE6™/DNA 3%, it LRAREAHTAKAR. FoX
sRE, ¥ ETFANAA 600 pg/ml G418 4= 0.75 pg/ml FhH£
25 4 DMEM 32 R AP, kA KEHMRENEL., K& 5 A
B, HEAE 6 LAEIERAEPFmP, BKET 75 ANER, ikt
Mok K EZRFHFGEESR. RE, ERLE Pl h B E
%-DI19Y/Y36F L5188 4 4-69R 307, #m4nf P Maxi-K 1818 ¢ afe

LEAY
&
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10

15

20

25

Bl Rz A de. RIE Pl A B3BEE-DI9Y/Y36F 45475 M 44
IO MUE ) 8RR F AT IR, ATk gkikib A VIPR ALE, 1A
RHRERLTHAFRETABS #H A, 440 Maxi-K 8:8 344 3
HEK-293 fmfeff &4 eg 48 . 155k b R K 89 & H B ATH A,

., @R ERBFRL S AAw/ml B4R E, B 200 ul RAF 96
FLALIZ RN LT, IHEILRMY 1 @i, E64ET
A 96 FUih., LR RARH L EmIOnT, Hmitsts 6 JLmeid
FA M., ST 62 AL, URF4HH L Emien, A FRET
HELRE RSN mie. X B RRRFNEL@RARA T AT
IR

xFF 2 e ikEe
fUE A2y 100,000 A 4w e/ 30 ad B ¥4% 3 e (2E+06 AN 49 e/mL) 7%
A F 96 JLE-D-#MABAM L, HHL 16 2424 0. R meidhi
£, 100 pl Dulbecco B4 h 42 o 3 K (D-PBS) sk &t —k . H3L
AN 100 35 H 4949 9 uM & 2 5 (CC,DMPE)-0.02% pluronic-127 #j D-
PBS ik, BAILAERAEE 4 30 4. @i 100 pl Dulbecco 4
BR 2k 48 o 3 KRR, Ae 100 pl 4949 4.5 pM oxanol (DiSBAC,(3))
#£(mM) 140 NaCl, 0.1 KCI, 2 CaCl,, 1 MgCl,, 20 Hepes-NaOH, pH 7.4,
10 F &4 o9, hen 3 BB R4y HEK-293 @it i R 4T & 549 4
. AeN Maxi-K i 38 FEETH| (49 0.01 MERZEL 10 MER), ¥
TR TREAMEE 4 30 454F.

B EBRENGE B TFIRAHE#H EZ(VIPRBLE F, 125k CC,DMPE
#= DISBAC,(3)#) % & 4% 10 #04F, £ % 10 4, oA 100 pl 49 547
7 (mM): 140 KCI, 2 CaCl,, 1 MgCl,, 20 Hepes-KOH, pH 7.4, 10 # %
A, FitR LR AR LA KL 10 #4F, Je N HATE AT,
CC,DMPE/DiSBAC,(3)Z b % F 1. Maxi-K & #4745 KA LR, Ao
NG HEREZ A 16520 X8, % Maxi-K 1818 &7, 44K 40
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AFE SRR LRSI RIS, ZRFAE 1, Bk, A T4LEE NN
RFARFME 64 5 bk AL TE & Maxi-K 18 8 474 F) 69 75 .,

K IA K B A4 5 50 5 R e R B AR S ], IC,, #4938 B)
A 1M £ 20 uM, #4210 nM £ £5 500 nM,

q

B. AW F 6 5 045 E AT 8 6 & A IE X
7 ik
LR A B F45E AP (Maxi-K)B 69 & e I K a2 A T8
TFoRAE MAA (Hamill 4, 1981, Pfluges Archiv. 391,85-100), A4y A
10 CHO e HEK293 @metgi A %4, FTA CHO @iesa sk
1A Maxi-K i#i8 #o-T 45, Prik HEK293 4mft 2 s B 3 & 1A Maxi-
K i#:# #go-FePB-TE 45, 5353 £.29% (Garner #7052 = Drummond
A\ L B 3 95 1-014-1320>ﬁ»3m F, BAMEBRE, LA
HAHA 12 0K, #B&E:8 % EAAmM): 150 KCI, 10 Hepes (4-(2-
15 £ )15 F 5, 1 Mg, 0.01 Ca,f] KOH 78 £ pH 7.20 #4&.
Fetml i e Fe s R Z AT AR S B IL(>10° R4t n 25, #AbR
Tt e, RF B Z ISR R R 40 24 (mM): 150 KCl, 10
Hepes, 5 EGTA (T —BE X (B-&A & TE)-NNN N-w 28), k=4
1-5 uM # B 458 E 64 Ca, ) KOHAZE pH 7.20 th4&a ¥ . #ld=, £
20 22°C TAaN 4193 mM Ca, &4 1 uM 69% B45K8 . A EPCY sk
25 (HEKA Elektronic, Lambrect, £ E)= 4| & /M EALE H ¢ &
s I Ag/AgCl & 454K 5k (headstage)iir Nk £ 42 2| B3 B 0k, )
Ag/AgCl &% (A ABETF 02 M KCl 935569 % 8,303 K B3
Sk A R, @i maxi-K @386 MR Sz A0 1 45 R E T A& ¢4
25 R B A A maxi-K ¥4,
AW K £ it PULSE %4 (HEKA Elektronic)dz 4, £ £ 3|84
IR A £ Maclntosh #+ FEALU(Apple Computers)#g 2 4 F, vAJE A
PULSEFIT (HEKA Elektronic)#= Igor (Wavemetrics, Oswego, OR)#k /4
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HATHHT.

X
AL BAALAH T maxi-K @8 694 A A ARG F L REAENT
5 HEER TR, BesBZA-80 mV, REH 15 HiF—KksE
% 3 7 (100-200 ms) % /& 3K £ i w42 (G % +50 mV), MABRE K
maxi-K #i8. ABRERG MR, ERAHBHAETIRRE
45(<10 nM)JB FEBkod B4z 4L 34 P maxi-K &7, Bk E 4581 @
ARG AE R M 1 mM EGTA # Rifheds k6 &, R F 5 o A8 FR b
10 6418 18 Y -2 T ME I AL A dh e m B BE R R I BT 2 AR R YR L TR
IR B k. At o-d B P B4R R A B|ASE A KSR, B E AT AE
A8 K A8 B AU R E T RAT I M 5208 Hill 4248
R E. RA ARG R E TLAE A 49 K {4 001 sM £
XF 10 pM 2 jd],
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