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BRA ., N-FUL-IRE . BRIRE., 2-FHE-TM-1,1-2 0. BAE. BRE-#H A
R SR BRAS;

R2 fu R3 ST Ak EHEMAHR %5 7T NRRF 4L, K R2 4= R4
TR EERAEA S8 T ANHRBFHIR, R R3 F2 R4 TTAfEiL &R A
H % ik T ANRBTF IR

RS A —4~. AAREANAEZASE T ARKBRTHIREMGEIR, =
ARZIFEA, MBIt E, TR, 2R RERE Ld 45—
IREEA IR S AT R AR — AR S ANBRAERIAR, XS BRI 7 ik B &
AR REUL, aARKEAA. A NORAA. NNN-ZRERA. mi
RBAEA. WAREERL. S, A BAEA. BaL. AL, ¥
R BBLL . WARAARBL . BEE. BBEAR. EALL. NJEAL
AAE NN-TIRBA-RK, AP EEBRARETHESRAEARY TUAELK
—AREANAABRNK, ZEAARGHE. B KREA ARKEA. &
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NCO. CON. NH. S. C(OH)5A84RIR% M) ik 32 5 ADARIR 4 M #82-.
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&R % G B ) A

AEiF R P ELAYIF(LP LA £EFGEHF,; $HH: 2002
£ 03 A 13 8; ¥F5: 02809915.X (B R ¥iF5: PCT/SE02/00472))¢9 9%

@‘iﬁo

F AL
KK B35BT 344 B & G B eg a4 FL4d A i R 35T X 1o
0 hdnao-dh R LR IE,

FEHEAR

ARERHENE TR ST E B EOBOITHR. 2EEOKRE TR
OB )R Tk, EAREFRBEN M. ATEMFHNER, T4
P4 iX 2B 4K A N.M. Hooper ££(1994)FEBS Letters 354:1-6 W A i ¢35 = &
. & RE OB IS O KR4 R R EHB(MMPs), 4o/ /REE(MMPIL.
MMP8. MMP13). FAIE(MMP2. MMP9). &£ % (MMP3. MMPI10.
MMPI11). X EMEEF(MMP7). &% %M &§HMMP12). enamelysin
(MMP19). MT-MMPs (MMP14. MMP15. MMP16. MMP17); reprolysin 3
adamalysin 2 MDC #&, .35 secretases #= sheddases, ##= TNF #:1{k.Bs
(ADAMI10 #= TACE); #F41% 3, @3 4odl R Rie L& &8 PCP);, 1€
3% 6 B, e I R & & AR B (aggrecanase), M R ARFENEE 75 Fo doE KK
FREEAC B

AALBEOMAECIEN 2T #WIRBLTR . THRFTE EEEAH
AR FENEREMARRILY S hEFRZETEN, I—WNEATEEES
BRI R EE . BARERTEROIMAG T CEAARRMOES.
EINA 5B G B A i 4o PP JE 3R 50 B - (TNF )X AF 64 A 4 & & a0 R AR 69 Aa
IR ubAei#4ofkF Aot IgE T4k CD23 XN A M EZE T O OEFEE
QKB TRIBFRIRET R EFEG(ETEHAESLAIL N M. Hooper %,
(1997) Biochem J. 321:265-279).
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2 REOBEFS RARAEMAR, H —FFRE LB EQIRG TN
AR 3G T T B EERARRAE, Flde: S0 KEAFTHEMRR,
AP RKAERERNEMRXT L. BXPT X FmN). §HE KE(LEZ
Mg, FHHEMEIE K), KIRLERELRBRE R, BF. LX), M

B RRE,; BRI RR A EERGERAAX G RA, EoB XK F
BB R R (4o B AR EF RS 4FR), SRR L AMXG AR, b5
WBh . TRROE R R BABERH. KKTH. REkRE(E S hns
R)Fe LIKAMG B ARG BRI R ZO EE,; FTARFINAATE 2 LU
o (H e B KAL), T RRIERFR; Aih o BT Fogh B ARARAL XA
40 B kR LR B WIS R R T s BK AR LR M A
(COPD).

CAREEA MR R EOBRRE RN ZGEY MMPI2 }n‘?—w‘n &
Shapiro % (1992, Journal of Biological Chemistry 267: 4664)4£ /)~ B A& A 5%

13 @ 4T T 1995 FAEARN LK. RiLEFLEZ @I KL MMP-12 A
2 E L EN 4k B & B BIBA 649 76 B 7% 48 i2(Shapiro 4, 1993, Journal of
Biological Chemistry, 268: 23824)#A= ) Ak #5 H A2 AL F F 49 /8 K @ Jie
(Matsumoto %, 1998, Am J Pathol 153: 109). COPD /s RAZA! JL F A &1 4]
ARLEANA. AFEHRA 6 RER2AEFM, ERFIALEEFAEA DR
EAMFEN. S A ZAAE FREK MMPL2 5% BB, EA1EA L AR R4
IRENY, X —4 RIEA ARAEH MMP-12 & COPD L RAuhl ¥ 49 X428,
J& Anderson #= Shinagawa, 1999, Current Opinion in Anti-inflammatory and
Immunomodulatory Investigational Drugs 1(1): 29-38 ¥ 4R +f 7 i# 4= MMP12 iX
#4) MMPs /£ COPD (Ff &t A= L AE R)F e91E A . LR R ILB IR Ao B vk
4 0% 18 Fo AR Zh Bk 32 Kangavari F E "4 48 JR AT 4 69 MMP-12 & ik,
(Matetzky S, Fishbein MC % Circulation 102:(18), 36-39 Suppl. S, Oct 31,
2000).

MMP13 Rk R8s 3 EA % B RBRTILAATIE 69 cDNA &[] M. P.
Freije %7 (1994) Journal of Biological Chemistry 269(24):16766-16773]. %Ik A
J7iZ 442 RNAs #) PCR-RNA 547 & 80 MMP13 & AR F3URE, MIESL
PRET ARG . ER RF &I, BEE. AT PR, FE. 2RISR
%S5 40 e % (T47-D. MCF-7 #= ZR75-1)F XA KX A, XA K4
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RZ G EIAH R K AR [N, Johansson %, (1997) Cell Growth Differ.
8(2):243-2501 . & K 4@ & #& [N. Johansson % , (1997) Am. J. Pathol.
151(2):499-508] #= & K Af & [K. Airola %, (1997) J. Invest. Dermatol.
109(2):225-2311F 4N %] T MMP13, X4 RI3- -7 MMP13 d4510ed L& &
sl ik LEAM T AL G IR R B 5 L EREALEILRBREF KL
PRBA AT BM LR AR FIIRE| 6957540 X ) m e AR ZAE A

R EIBERE T MMPI13 AL C4EHAREHPARMER. #lde, b
FT5 MMPI3 EM4FF At @ I AREREARLLBRE—K[P G
Mitchell %, (1996) J. Clin. Invest. 97(3):761-768; V. Knauper %, (1996) The
Biochemical Journal 271:1544-1550], FfvA3RE MMP13 A AT A B #E
3# i3 42 F [M. Stahle-Backdahl %, (1997) Lab. Invest. 76(5):717-728; N.
Johansson 4, (1997) Dev. Dyn. 208(3):387-397]. f&i# 4ok K8 Faf % ¥ £iX
I MK P SRR IEAE F [D. Wernicke 4, (1996) J. Rheumatol. 23:590-595;
P. G. Mitchell %, (1996) J. Clin. Invest. 97(3):761-768; O. Lindy %, (1997)
Arthritis Rheum 40(8):1391-1399|#= A8 X B 69 LA AN #1342 T[S, Imai
%, (1998) J. Bone Joint Surg. Br. 80(4):701-710]&4 A . 47 & MMPI13 4%-F A
PR REAR G RER LR, RLAECLERFARET B XA XV 1
Uitto %, (1998) Am. J. Pathol 152(6):1489-1499]5 & 5 1% M 4|45 + ¢4 R A
S & #[M. Vaalamo %, (1997) J. Invest. Dermatol. 109(1):96-101].

MMP9 (f& /785 B; 92kDa 1V & KB BE; 92kDa ik /R B8)2 & %&£ F 1989
F AL R S FF 89 4k 8 [S.M. Wilhelm %(1989) J. Biol Chem. 264
(29): 17213-17221; J. Biol Chem. (1990) 265 (36): 22570 F ~H 44 Ehig & ]. &
&3F MMP9 694738 A A KRiXAT & @ B8 69 BARZ & Fo B L ak3RAL T A0432 K
#: TH. Vu & Z. Werb (1998) (£: Matrix Metalloproteinases ¥, 1998. ®
W.C. Parks & R.P. Mecham % #%§. ppll5 - 148. Academic Press. ISBN
0-12-545090-7). A T.H. Vu & Z. Werb (1998)89 4ziE F IR T F & & 5.

MMP9 #) & & — IR T LAt e £ R, QfE&RAE. i @in. E+ M
s EAmin, R, T vAd JURFIMR A e e fe €t Je K AL &
Hr A RE, et mitEmAs KRB FR@EETF. eNMARF 55| 2Lx
B_RLAB X 69 AR B . A A48 69 58 50k MMPs, MMP9 #8735 A & 7 4
Ba /R, CMUBEHIRMERELA BEE W, TR TRXRRNFNAAE O TGS
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WAT . BEHRARANEZE/R TIMP-1 (£ E2FG8K-1 69488375 7))
QAR EAE R AR A — SR N MMPY 5 £ 86 P47, TIMP-1 &4
MMP9 #) C-F3% X, A2 MMP9 #9480 4E 3R 649 37%). FT MMP9 %
Sk E. FT-MMP9 28 % M MMP9 Fo4 f£ 69 TIMP-1 8- #7855 5%
T B3 b LA ELE R MMP9 693, &G /KEEHE MMP9 L& 015
AL, MM EORRAIVE R VAERKREEOEAGEY, ExFRAIRK
REEG. BORMEREIERGRA FH.

C2H A RKIURIIERTT MMP9 AEEFA R fosmiZidf2 P 946 A,
AR QIE RIS BT NP e LR ERREAE. EEAK
H5RF FHEEERNFR AIRE RG0S E@ICTHNLL,

A% ) By o, oM AR M E A9 MMP-9 #38  k B K06 57 v 6 ik Ak Ao
AM LE#ERE R L CBRG G RIAF AM L RAAL R E I m[Am. J.
Resp. Cell & Mol. Biol., (Nov 1997) 17 (5):583-591]. stsl, ek %
Wl P ULEF) T 38 A0ty MMP9 & ik, &bl T AR BiTFE, %40 COPD. *
TR MBES. FTREERA. $ABRATFEE oS PREXFNE
VTS R 6 B AR R AR AR AL o 44 BESk AR ZL F A4 MMPY.

MMP-8 (J/B.B5-2, *% ¥ 14 4m SR B ) R AR S A2 7% M dmBe o R ik e 2K
R B & G Bkt 09 53 kD B, AT A MMP-8 € mie. ifde
B %k KIF 80 F & A [Shlopov ¥, (1997) Arthritis Rheum, 40:2065]. &%
J oM e E A 69 MMPs ST A S AS E 22, b LB MMP-8 5L & 45 o i
U YA IR R Ao o Bl AT XA 4G B R R P B E @A, B4 3L MMP-8
TUAEFTE:DET LAY, AF A E MMP-8 i 5T LA #)Fi6 77

MMP-3 (ZAFE-DRARE B ZABEZ T S3KD B, CEESB A
KA R mie T E %K T MMP-3 7% M [Uitto V. J.%, (1981) J. Periodontal
Res., 16:417-424], EBg#)K-F 5 F 4% 649 EA2EH % [Overall C. M. ¥,
(1987) J. Periodontal Res., 22:81-88]. MMP-3 i& &7 2-A7 % M 3 95 F 69 R A R
8 f, 7% % [Saarialho-Kere U. K. %, (1994) J. Clin. Invest., 94:79-88]. fEARiL E
7 B 5T AR A R M 015 2 AR R A R miR P43 T MMP-3
mRNA #=& & /f. MMP-3 syt T AMIE R R A4S, JUEAIRAR CZIEFE
MMP-3 Ak O EREMFTXT XEZOFRP 5 RAMFFE A5

12
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[Walakovits L. A. %, (1992) Arthritis Rheum., 35:35-42; Zafarullah M. %,
(1993) J. Rheumatol., 20:693-697]. X L7 4 MMP-3 #7476 77 J& & 69 3L
EARBET Hah, PTG T 69 R R O35 B B 4 R 18 5 5 K R e IR R R B
KT B TP T ST T ML L,

C4riF % & B % A Bad7 ) ) (Bl 4e, £ Beckett R.P.A= Whittaker M./E
1998, Exp. Opin. Ther. Patents, 8(3):259-282 ¥ # MMP # 4| %) 49 45148). A [F)
KA YT AT I 6] B2 /8 & é%ﬂﬁKMﬁF%%A%@%

Whittaker M.%5(1999, Chemical Reviews 99(9):2735-2776)%4& T f' Z 2
469 MMP 34| 3104 . HA1IAA A 2069 MMP 374 5) § BA 454 5K,
ZBG (fe BB MM (ID)B THERR). £ — R 58 T 44 £ 40
A EAENE ﬁ%kﬁE%ﬂh5ﬁiﬁﬁﬁﬁwﬁiﬁm%*A
REAMMEE., SH MMP 4 7)_Logs5 s 6 R BRI L. FRFEK.
A RFAF,. ¥4, Whittaker M. 5 451F 7 F ) MMP %‘P%J f)

0] 0
H
HS N
o H ¥ NHMe
0] /‘v

LA MHANT G RALENE., CHRARABLESELE, £F Pl
2 Lo = F R CABLRIE LA T AR -R T A RBL L £4%.

:
S
oo C
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LiAWAYE P LB REABL R L SR BT,

F & ER AT e £ K. TA Pl LBA KA IEABE R
B A Z TR LA B LA

LA R IR R B R B RALTAY. A Pl EFEAEK
W BRIOBL A BRAT 4 S AR —BL B 30 4. Whittaker M.F 384K T H A
Pl AL AL A B EFLESACRMBAENRE. R, AKX, =058
69 A H)E HE MMP $7 4 7).

14
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Fidfu A AR ZE MMPS F= MMP9 ¢4 R:F474)5] (PCT +4) %%
W09858925, WO9858915). ©AH A E-2,3,4- Z BR4F 4 43K,

T 3lE-41E 4 MMP 37 4] 7] 2 K 4m 84

Lora-Tamayo, M % (1968, An. Quim 64(6): 591-606)4%i£ T 45 4 # £ /%
By T e b B T i

3%, F A 151744 (19731119)F= 152617 (1974022)F #4:£ T T 74ba-4h 49
BT EFe TUIT R E P

o N H
Y%&o O™ o
H @ N
0 H %
R Cl
Cl

R=4-NO2, 4-OMe, 2-NO2,

£ B+ 4) US 3529019 (19700915)F #4i£ T A4 F 184869 F 54L&

¢ Q& @ Y g 0\«5&0 e
NH,

PCT £ #%35 WO 00/09103 ¥ 3£ T A T4 570 Eigehib by, &
FFIMAH(LE4 81 F2 83, K A, 47 R):

15
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o) (0]

EHAAZE

EMAECEEINT G — LB TEBEE GBI 65 L4 R 1754
‘ﬁMMﬂ2kﬁ%MM%*ﬁ%X%%A% k%%A%K%ﬁE&%A

EOBITHIR T AEZINGEBELSERNEEEZABRTRF. 450, KM

ZEINT BT H 2 MMP12 374 F ﬂﬂﬁﬁﬁéiAﬁ%%A% K& AR
é’J%/\%E—%‘ﬁméﬁI}b«i A/ 3 2h B F A

AE & BE G B4 7 %A%AﬁAéééﬂﬁ —ANKEANEH
A Mt HAFMELETAHENEEESARLA T 5@ X (k)

Y

£ X% g NR1. O. S;

Yl Ao Y2 it  O. S;

Rl A H. 4. AL

ERAFE AT AR AR R0, LRETARAKLRZCITE
A HJRARL(CL-6)5 5.

2% O Badr F) RS- R34 £ B & 8 BR(F) e MMP)E M 691064 .
ARAE AEFRAB) P A6, PTIE 494 B FI LA T A EARSP 2 7 0.1-10000 4A
JERFEE . ik 0.1-1000 242 RIEE 9 ICS0s.

16
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B RO RR B ELIEMALE LN BB THERA, fldo, FTd
BB ER PW% | & ¢ é%m%%ﬁ&u$%%%Aﬁ.'vm
W BEAIART S AREM BARL LA BRI, RAMLE-S BAKE 1-H,3-H-
Ko k-2, 4- —F,

BAVREERLRNGF—A 7 @ FRAET BX 1 691L04:

R3 R4 Y
R2

A

X i&  NR1. O. S;

Y1 A2 Y2 5t 3bit §) O, S;

Z ik B SO. SOy;

m 2 13 2;

A A4, (Cl-6)ik. (Cl-o) R, REH—4%h N, O. S.
SO. SO2 #9x B F AR RAAH MALA N. O. S. SO. SO2 # & &RFAA
BAk E AR T 518 T 69 (Cl-6)F Ak

R1i& f H. (Cl-3)i. g

R2 A R3 & AAk 2 Ait § Ho QEMRER). S, A, FRIRA.
Zedr i, A, A AR, AR ZJ”-}E.)E—E A AT
FepA. FABRA. FRIORA. HFAIRE. RFA-RRA. FAF
Ao FREFR EFRA TR RFA TR iﬁ%ﬁﬁn 7SR
Y. AR AR

R4 & Ha ik fH H. REMALR). (CI3VREAR QAL

R2 #= R3 A B 7] LASR 53 AF A — A3 B MR — AN A B BRAR, Xk
AR AkA. A, FR AFR E. gARKRA. AR AR
MM B, AL, Ak, FAK. WA BL A (sulfone). AR ILAE
BEA . FAABLE. BAASBA. NORAARBA . NN-E AR,

17
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FRAmBA . B NEERE. NN-REHK, BLEI. NABLEAK.
NN-Z A B A, A, BB A. mASBEAL. FAMBEL. KA.
N-Zharme-pR AR . IR, N-FUR-IRAR. BRI, 2-RHAL-TM-1,1-—f.
B AR-B A BUL TS,

R2 #2 R3 ST AfE£ 5 RAH %8 T AKBRFHIR, K R2 4= R4 T vA
1R EEREH %18 T ANHRBETFHIR, R R3 Ao R4 TTAMEL £ RAF %
AT AR TR

RS ZAH —/N AAREANEASE T ARKRBRFAHAREMALT, =
AR ZFAE, AR b, Fh. ATRAREFA, L FE5—
IRLE MR 5 AT AR — AR B AN, IR AR T3k § B & .
AL RA. REUL. ARBEEAEA. B NJEIA. NN-ZHEA. ik
ek, mASARA. FE. A AL AL mEASBL. &
R AEBIL . WA EBLE . BEE. RBRE. AL E. NORARE-R
A NN-ZRAL-ZL, LV EERARAFOEETRARNS TATHRM—
MREANMAARK, IEAALARNE. AL KA. IARKEA. 84,
NEEA . NN-ZAR A . NS AR BL RS . N AR AR SR R, A
A AR RARRBRL . NORRARRBLAL . RERER. WARKL, A4
HA . NORBEALA . NN-RAEALL . B4 7 ErEs,

4 RS 2 IR EIMAA, F—/NIHEMBLEE., -O-. (Cl-6)kA.
(Cl-6)m Kbk, (Cl-6)Z&kik. (Cl-6)EmA. (Cl-6)ik. ABLA. CO.
NCO. CON. NH. S. C(OH)5 484834 )15 32 5 ADAR IR 45 A #8B-

L RMEEHRITERSH —ARE M RLHLA N, O, S. SO. SO2
BT RAGRETERGEE, (BRTARAARETRERTAH),

LR EBTGRAREREFTELA —AREANMRLHAELA N O, S,
SO. SO2 #y 4 /&-T 4K H;

LR F A AR SRR T AR AR ke BRI R ALY, &
EAE T PR AR E(CL-T)E AR LR ARE(CL-6)4E A

ik e B X [ A A XM — i bdh, L P AETHHEATEE—F
X% At

X & NRI;

Z & SO, 3 SO; A& Z & SOy;

18
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YIFoY2FEV—ANRO;, LEZY]LF Y24 0
m A& 1;
R1Z H. (CI-3)k&. (Cl-3)RAmE; LEARIAZH. (Cl-3)kL;
RAF A 692 R1 A2 H;
R2 & H. k. £2HxE KA
AR A . mA-RA. FARA. Ei%ﬁ\%£45
WA A A Ak, & A
A B WAL FA. -2
R3 F9/3% R4 £ H;
R3 A7/ R4 2 ¥ X
RS &8 —A. BAREANEFRIARE 5 & 6 T AR A 5T,
RS A4 AR EZAME LRI IR M 0 IR R =30
%%%@%kKI%A%Kgﬁ*@%é%,ﬁ*ijzﬁ@¢ﬁi
AMMERBAR G IR M o IR =3
ARt —F AT il &H%%A%

R3 R4 0]
R2
B
F
™~ z NH
w—(
H
o)

H

HEANGl. G240 G4 AL AAHE TARRTHIRIbL gIRmL. F
A BRIIRE R F R LRGN, L F /IR MELR IR T AL — /K
A BRI, MR A It AR E. 2L ARBEAL. AX.
N-gA . NN-Zh A, fUk. A k. AL, ldssal,. i
A B A, RATESAR. HABE, LPEERAREFHEIEREN
H T IAF R AR EAAARAK, XA ARARHE. £A. &AL N-
MEA . NN-THREHA. fA. A, REA. aRKRAEA. FaA. £F
UL, BT BAEE,

19
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Z % SOy;

B F & Qi 42, 0. (Cl-6)ni. (Cl-6)Z&%A. Wik, CO.
NCO. CON. NH. S. M

R2:i#%& A H. ik, AARA RALR
WRI meMa%mﬂ.ﬁgx
H - A fofz}E WARF . B )EE
AL oA A, A HE IR ZE_E )E.E,

R3 #= R4 Zili@zﬁ g H éx(c1-3)¢;—r,£2;

R2 #= R3 T AT EERAH %18 T AFKERTF IR, 3 R2 F= R4 Tk
1Rk EHERAH 54 T AKBRTHIR, K R3 = R4 TAFREERSH
R T AR IR,

LR EEHEREREST —ARSE ML N O. S. SO. SO2
W R T AR 6 2 B FRRGRA, (RRTARZXR TR TA),

LREZTORTRAEAREFT AL —AXEANMRLHEH N O, S,
SO. SO2 # %4 /&F A H;

PTG SR R TTA R AR X Ak RIE A AL, b
FAEF I AR (CL-T)R R R (CL-6)k L.

ik ey iE X Lo 2T — b4, EF R2ARA. RERAL.
AR IR AR R e A

ARERE—FRAET 8 X [a 6940 404:

www
R
&
?,_

F Y
,w 7
4
&5
w
KA
L
- &

R3 R4 o
R2

z NH

N Ila
H

O

Ht

BAGI G ASEELA SR TANRETHIR LML §IITE., FA.
Ze IR AR A T R IR M), P E— N IRE ML T Mk — AR A
BARARA, ZeERAAERIHEARNEF. £4L. ARKRAL. 2L, N-

20
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TR NN-TIREHA. fUk. AR, A A, RARBUL., 9RK
Hagmrit. RAFTRBMAR. WABE, EPEERARATHIEERARY
TUAERE—ARSANARARAK, ZERHAXHRE. AL 24 NRA
A NN-ZHRESE . FUR. AR B, BARRER. TR KT AR,
BT BB

Z 7 SO,

Bit 4. O. (Cl-6ptik. (C1-6)&kH. CO. NCO. CON. NH. S.
e 2K

R2 it § H. (Cl-6)peik. ML, BB,
(N-BEAE R, (NN-DRAEE A, BRARARA . AAKE, X R2 2@
A a9 2 A

11

C A D it 42, H. (C1-COPRA. (C1-CO)BRIA REH —A
KAMNLEE N O R S 94 RF(CI-CoO)RIE, 1BI1FHHAERNLRT
B, CATRE DV AANERR TRt

G3 ZAHA 2B TNHRTFHEIEHN, CNEt A, FA.
Ze I R Ze A, iR K AR A — A S AN BRI IRAX,, 3k BAX A
Tk B RE. A B NJRER. NN ASE. FUk. Ak A,
WA ASBLEA. IARRERBEL, - AREANLARE. BA.
AL NJREI, NN-TRE. AUR. AR, IREA. ARREAR A
BAX e ht AR

R2 Fidk FHARRA: &, fgRA. 4. REK, gaRREA
A B, BRAKE. NREA. NN-ZEA. (NDREE A, (NN-
DAY ARBEA . BOLRBLA . NI EJL-BELA . NN-ZRE
Aol BREAL. NORABLEJL. NN-RAB AL, fA4A. EitiA.
AR R PR N-BURAR B A IR R . DR, N-FUR-ARE . BRI

21
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-RHAMREL. B, AL, RATEBRAS,

R3 A= R4 Fk s 3bit A H %L(Cl-?,)i;%}&-

R2 #a R3 [ uAMFidik 45 m AR %145 T AHEBTHI, K R2 F= R4 7T ¥4
Rk EERAR S L T AFRBRFHIR, K R3 F» R4 TAfFidiEdEmAH %
A7 NIRRT R,

T REFEHRIEARSH ARSI EA N. O, S, SO. SO2
BB FARG R FRARRE, (RRTRAALZFRERTRERTARA);

TR EEFOETRARETASH ARSI IHLA N O. S,
SO. SO2 ¢y R H;

LA EZ O R R R T AR AR R Ak RAE S A LA, b
FAE B AR (CL-TYR A L&A L(Cl-6)% 4K .

ik 6918 X [a LW 2 XA —s b4, H 3 BR TP ey —FF
X% A

Bt 4. O. CO. S. #&;, LAZBAM. O. S &Ik,

R2 it A H. (Cl1-6)i. FE(Cl-6mAREFE(Cl-6)E, 17
A THABRNK: RNE. IRKRE. 24 REAL. ARBEAL. &
A 2R NREA. NN-ZRAK, (NREAEA. N N-ZREA
A, AR . BB . N EA-AELA. N N-;ifiﬁufk-ls%@#t
A BREE. N ABAE. NN-ZIwABERL . 54 TS, . FREL
2. A -mB R IR, N-ZRARBRA-AROIR . IR, N-%&}i-ﬂii\f&\ v
ARIRE, 2-R IR . 2-AH A -TH-1,1- =8, BXE. BALEA ELATH
A

R3 #= R4 ¥ 2 H;

G2 Z 24 A4 6 T,

Gl A4z A,

A5 AR 6938 X 1a o) 2 XA — stk o4, £ R3 A= R4 & f 7‘!7 H.

Blhe, KA PHIFTASYOIFBX 1a 6914, L+ B 242,
HoA; HR2:& A H. (Cl-6)kk. ﬁ)%—(Cl-@%’nf&éx%%E-(Cl—@%@ﬁi,
CAMELAR T I ARIRA: A, #3048, 8%, aRKRA. 24 %
FHA FRA. ARREAL. B FOMRA. NJAIK. NN-REA.
(N- B AR A . NN-DEA WA, AL, RABBE. NIEA

22
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A-EEBEA . NN-TRAA-BLA . BEEA. N-LABLEMN. NN-ZIABL
A, A BmEBEE. AR EL. BRA. N-RAESBALBRA . A,
N-FUE-ARAR . BRARAR . 2-REAAARR. R TEREE. 8. RARK, &
R3 #= R4 & f 4 H.

H ARk 09 A K IR A4 R 38 X TTb #9164

/N -

[N C] N——8=0 NH

\
\_—/' o
N Iib
H

o)

b G2 RAF BRI RIERTkR L Gl B A= R2 4extil X, Ila A&,

FB KX b e91eeF, Hik G2 RABBAE Gl FRBIRA, ik Gl
A3 AT AR IRAX,

R2 ¢4 H LA 6L4E 0 T
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RS #9iE

tml
i

=

EiRZIE 5
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X'= 4% O CH2, CHF, CF2, S, S02, CO
X'= & CH2; CHF, CF2;, SO2, CO

R=F, Cl, Br, CF3, CF30, CH30O, OH, CF3CH2

I 32 fR 3 R KBS W F 6 BRI E A RAR AL FHATAFTARL
2] ENE BN EE.

B 1RSI REARR A B AR 65 @,

e R R KT SHELETREAGEN T, A ABNNF T XA 89
FIT 7 &/~ aR KAk o J 206 B ELAR BL 69 91 0K 2 A A AR PR 0 8- BLAR 0 52 56
F . TWAEA 407 ik (A Advanced Organic Chemistry: % 3 fk: 1E4:
J March, p104-107)3% 5t 4 2e 4 4 B A &N AR AR, AR 64 77 ik L4544 S A%,
WA E AR AR B R A AT AT A Y, KBS B LR A ATE ()5 B4
J5.
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32 fR ALK R ST ABT — AR S AN T HRBAR BB T. KL
%mé%*@ﬁ*¢ﬁ§&Xﬁ%?w%ﬁ¢@muFii%%%WﬂE

AP L B3R AL AT A e BRI XK AR, Q35T AR dF
ﬁ%%u&@%ﬁ%thA%%&A%

ERE R ¥ HELTIRE, BT T X eH e iR S4
B T ARG H A A B BARE) EH T K,

Yo b AR 69 R E RALA- 4 R4 B & G Brar ) A, 4F 51, €112 MMP12
i F. LA KL AW AR E AR L AN 5 e ARG SR
3

AL 8 3 A0 A 4 5] B4 MMPL3 #=/3% MMP9 #=/3 MMPS8 #=/2,
MMP3 #9374 7] .

AL RAH R TR AR BRSHT, REBNARAH L L5 i H
eGR4, (2 2ARIE LEMEE MMPL #4178 HHLaA F 49452 & —FiA A A
KRGS M) B B A RIVE R, ARIE AR IR M E B PTIE, BT VA
B 7l A EE MMP1 #7475 4 100-1000 42 #8454

STAN R LA el thap LT e R AR, EN 45 BB
. BURBR . ATARER 3 Ao I R BR 2k SRR BR Fn R, 89 3 e b BEER Fo BB T AR 49
c BEAAFTEF, SEORA: BXE, e B, 6)dodh 4T
c BREEBEE, Pl R4S, RAMEL, Blde= LA,
EWM%%%%%%%ME%WT%%%%%%ﬁaﬁ%%%%%ﬁk
RN KB T A REFRAL S G Bt LT 38 a9 B5 K. Bldw T AR Pl il
Bk A 3T MR S b T BT A~ ELIVE S A5 B0 iR Sh M i R B T X R g
BANIETRATRBHEELLETRATIE, MARNETIRATKE
B RO TBEAATEE., LELRTEBE.

A TR AL RN EBZ GBI H AL H(EFFEAX ] Ib. Ie. Id 4
a4 H 24 B 9T 3% 0 2E SRR AR W) ST K AR 09 BE R VG IT (SLAE TR 74
FVLIBALN RIS, —RBRIERBATAE Y 365 XN 69106 ¥ e
H R ML)

B, RNEA—ANFEFPRBET QFERLANEY(EE4B X 1. Db,
Ie. Id 694069 R L 2hdh BT 3% 69 3 R AR A =T K g 64 B A R 2 4p L =T 3
LR BARG B inte .

B B B
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TUARRBATAE G N FldeiB T IR, B, EME. b B, A
RAMBLARBLBNT XA T REAHGMELSMRETEZET %
FRIEE., AT X4, TABERAIR P 5ot F iR AR KPS
A sl A, Blaeh Hl. &, Kiigsobag., REAN. LA F4. &%
FOBRR. BERRER . FH . @ RBENAR AR A BAE I iE R (s
PR UL S HE) T B AR S b R R B R A E FLA.

AL BRI ot, REBAG B MWl T ASH —Fr R S H BA
BT i 77 L XL 6 —FF R % A Jk R Rk & 69 48 69 25 7) R L iX 8k 2 )|
2 F) 4 25 (F B 3R R).

—MERL RGBS WA AL, BEFM W EZTHEDRNNES
0.5-75 mg/kg A& (ELALE 0.5-30 mg/kg A E). TUREE BA4Z5 0 # &
SR, FTBEZ NSO REF e i RBR T A6 IT &4 IR E .
H i o B R R T 3 B ARATUR T o~ de 64 JR 3206 77 69 BARK R R Rk &

— Rk, FAEF A ASA 4 1 mg-500 mg 4 AK RIS,

Ft, BNEF—ANF EFRET A FARKSDYIRGE T F ik AES
577 6938 X, T AW SR 5 £ T2 69 2 R AR 7T K AR 69 85 . &M/
Ta— MR EAEBEEOBNFHRARAE ST FHRE., RNFH
T £ 4 MMP12 F9/3 MMP13 F=/3 MMP9 #/23, MMP8 F=/3 MMP3 4 %—é@
R IR B G PRI, LR A S MMP12 3 MMP9 4)~5- 44 & 5% X & &

B PR, RAFANGRES MMP12 S8R RRAESSET FHRE,

EAVFRFRAET XL a3k b a4 3 25 4h) L 7T 482 69 3 R AR A
TORKMEE, HATFARGIUWARGIET T EFTRAEETHN(F A TE
MMP12 Fa/2% MMP13 #=/2% MMP9 #F=/3, MMP8 #=/3, MMP3; 4¥ %] £ MMP12
K MMP9; R 4572 MMP12 A58 7 5 Rk £ 4956 55 ).

BMNES—NFEFRETEEEOBENFHRARKENLT F %,
%A EAIENT IR FHPA-TIER AKX ENBX TSR ELGH LTS
09 B R EARA ST KRB, RATEAF TEKX 1 9 R LAY LTHES
e R ERATRBGARERER TeTa—FT RS BTG HBNTF
8 kR B R B 0 B Al P e IR,

15) 4o, &m&#TAééé%ﬁ%%&%iﬁ$%%ﬁﬁ%,ﬁﬁ%h
AR LT 6 T A M E AKX 1. 11a K 1Ib #9554 L T4
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20 3R T KR A BE ). RAVERAE T @ X 11, 1la 3 1Ib 69484 (3R H
B LT ESARA T KB E)ERER TR —REMNEEE
8 B~ 0 kA Rk & 6 B dh F g RE.

2B EOBRNFHRERRXAENLIE: 2, FX, BHEMEEMRNR
(COPD); X7 K (FH 4L FUZHXF KPR X5 K); WP FBIRE
BE;, REAGR; QIBALHRIAAENN KRR, BXT EHRT 0, T
Ay R MR R, RRASIESR; AR, FEARAE. R
IR RER AR R, SR EEAE, B RRERAF S LA
H(MS)IXAF 49 CNS AB X & A, iR A,

S & Ao L Rl RS

AEPLEF—AFEFPRET 4o F)-(D)PFEEEX TR Ha. Ib 4y
ot R i LT X e RN T KB B 6% &7 ik, HEBFS
A8 K R AR T 45 3) 649 3 B I 69 T VA 1T o 4e o7 & A A3 T VAR A Ak
T &3,

(a) *TVvAiBid4k RS 4o Bl X 1 % A2 L X IV 918645 X Fe m dw
WX T PAIANNBX V AR L EEXN 1 69iddn, L+
YIFeY2EBH50,Z2S0, RRWwEEBXNT TR, AZMAR 2FHA
#ELE 7 HEH AR A Z(C1-6)N-T K

O
R2 N
H Cl—Sen x/\\\o
-0
0]
v V

TR AR IR - E T ARt A LA AT AEETE
AP AT 124 DB, RAERFRE TR Edonter, —FEA TR, W
Akl LHRR AT IREAAGEAN 4o = The. N-F AR Dok, w7z Sk
BB R B B SR A RBGAT ROEL 2-16 TSR B B8 3T G iE R A R EA
M B)RELF A A 1B X, V YRR BL RS AP 18 e K Ao b Ik 2K 69 R Ho K
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FIf ik B4 64 BT AARBHRARAAR g 285 LY.

BV ALSW 896 R cAm I AR F AT IR ELFT vA g 45 4o 3 R R BR 2K 5 F IR A
B2 #)-%-(Mosher, J.:J. Org. Chem. 23, 1257 (1958).

& Tilitxtid X Va 9 HRATRAAGE T R2 0@ X 1 F FFid )R 4]
&iB X V REBLR, £ m=1, X=NRI(R1=H)E R2 4018 X 1 ¥ F7i& (Griffith,
O.: J. Biol. Chem., 1983, 258, 3, 1591).

O
L
S N

O
Va

(b) T8 X VI 69 (L F K2 B & A (6] e 2 A7 L BR)
H RS 4w X 1 ¥ Frid) 5@ X VII #94#(EF G ZAEI(SH). X F# m
4B X I PATR)R B R B LB X 1694, EF YIAFY23HAH0,Z-S,
H X Fa RS 4ol X 1 P T34,

Vi VI

B R LA AL 4o = T3R5 ) F R X AR BR A 3K AF 64 B AT 1R Ao 2 A )
4 DMF X 693& IR 7) G £ 69 15 LT 2547

FH—F @, TAERBLSAZHOR AT X, #id{Eid X VI F= VII 694k
SW(E T VI T K ZAELACHRAZEA LB X VII P4 GREAB X
VAR R H) &7 & (b)F 641ebdh.

(c) ST AIBIE A 4oid B RA] . ARk 18] ST R F 88 ST AR AR AT 4
F XA 6 FALF] BAC T (D) F 494 F M (L F X & S)R #1418 X 1691084,
AP YIAY2 &H40,Z2 802 K S(0), BLX.A F2R5 il X 1 F FTi£,
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(d) TTVAZ 40-80°C T 49 3 2 8B @ id4%38 X, XI 4944 (H F R2.
R3. R4. RS Ao A doi@ X [ ¥ AFR)ER TIEF T, Rt A L EHKBEFF
BRATGAENEATAELE Y 544l fof LR T 4-24 )B4 EE X T
AL ed, L Y1 A2 Y2 ¥4 0, X A NRI(RI=H), m & 1, H R2. R3. R4.
RS 4@ X, 1 P Pk

R4 R2

Xl

T AEERTEHN FBEAETOBALER X XIT 6958 LG+ R3
A HERS 4l X I FATE)BLREAEX X 698 £+ R AWK FA
A H R2 dostid X [ TR ) R4 68 X XI #9BR L. Kk ey R 2-3
BF 4L, o = AR EIAE R TR T RAE R T A48 Ao S w9 vk
AR 0 T EBIE A F

X XIH

AT VAR AL A A e T HUR AR XA 6 s Ae i X XV #98R (L R2 &M%
AR F LA X XTIV ¢ BB R (L RS A 4id@ X 1 F ATiE 6935 &K
2 AR EB X XTI 698K, 9 R3 42 R4 & Al AR RIK RS £ F
AR LFHA R2 BKEAERF A (Crandall % J. Org. Chem. 1985, (8) 50,
1327-1329). REETE5KEGIIEA KR EFI N R3 F= R4, Z R AL
FE 50-100°C F Aok 4o 2K BR AP X AR BRAB VA B A 1 B H . #l4e DMF 3
DMSO 4 4 6915 5L T 47,
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o o R2
O 0
XIV XV

AL 0 T 5K R AL A 491

B4 6,3 MMP12. MMP13 $) X R4 B % & Bk .

% ¥A4e Parkar A.A.%(2000)/& Protein Expression and Purification, 20:152
AR R RS E LA MMP12 HEALE MR, Tl bt ey B A T Tl
MApH M EFHE: EARRAWHANEEGHFRLTHAESRAEADYD
Mac-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH2 £ £ & F ¢ RB % % (A 0.1IM
NaCl. 20mM CaCl,. 0.040 mM ZnCl #= 0.05% (w/v) Brij 35 & pH 7.3 47 0.1M
Tris-HCI) ¥ # MMP12 (50 ng/ml £&R )RR 30 4047, B iLM)E Aex 328nm
A7 hem 393nm AL &9 TR MR E M, 4o Tt B E bk 8 %F TR A
i K Iw s |RVA[R Kopan- K Howz].

¥ ¥A 42 Knauper % [V. Knauper % (1996) The Biochemical Journal
271:1544-1550 (1996)]Fff i& & ik H 4L T LA proMMP13, o7 VA F5 4h Ak, 64 Bl )
F 4o T M4l H & A 21°C T4A ImM BA KL RIB(APMA)I 444
& proMMP13 7&K 20 N AR RIEA 376 5 A 69 W SL T AR A AR
7-F A4 2 F-4-2) LB Pro.Leu.Gly.LeuN-3-(2,4- —FH AL K 2 )-L-2,3-=
FAABL Ala.ArgNH, /£ 35°C F 493X 4% % (4H 0.1M NaCl. 20mM
CaCl2. 0.02 mM ZnCl #= 0.05% (w/v) Brij 35 47 pH 7.5 #) 0.1M Tris-HC) ¥ %
A6 MMP13 (11.25ng/iXF )RR 4-5 B, @B iLWE hex 328nm #= Aem
393nm &) KRR EFM. e T EHE ok % E TR A . wun-
Rz |RVA[R Kouin- K gz,

T AL 314 . MMP # & SR AR 6 R Fa 48 o iR &t . 4] 4o 4o C. Graham
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Knight %(1992) FEBS Lett. 296(3):263-266 P it 4 £ty 7 % B F L€ &L
Fa 4,48 69 pro MMPs.

€L35 ) 4= TNF convertase #] Adamalysin 7%
15 ) 3R - 4L 69 4 B 04 B X 33T N4 37 %) proTNFa convertase #9 4%

77, ik 6483k § 4= K. M. Mohler % (1994) Nature 370:218-220 A i# 44 THP-1
JE. @it fE 26°C Aok A MRAAY A4 4 69 5L T AR J&k4h 4',5-=F &
A - A E A SerPro.Leu.Ala.Gln.Ala.Val. Arg.Ser.Ser.Ser.Arg.Cys(4-(3- 3% 34 Bt
I -1-4K)- K )-NH, £ X305 F &R (SH 0.1% (w/v) Triton X-100 #= 2mM
CaCl, #) pH 7.4 &) 50mM Tris HCI)¥%5 38 5~ 4640 49 BE PR IR 18 )~ B SRl 2 1% 4 AL
Ba by AT F . FR1E Aex 490nm #= hem 530nm 41, 3+ MMP13 A&
WHHNE. WTEREYD. BZEARBOKIESUF L5 X KA E
Fmoc-NH-Rink-MBHA-F K WA g L 38 i A7 F ik E B A 20 KA A&,
AL L, BT 69478 7 ik L4518 8 Fmoc- R A B A= O-F 5 ==k -1- 4 -N,N,N',N'-
9 F I 5T BB B A B (uronium hexa %, phosphate YHBTUE 4 18347 5 £ o)
4-2%, 5412 & 49 Fmoc- A AL B A HBTU. 5t Ser! #= Pro® #4778 IGHE, 18 T

5 A4 PR 7 K 9E-; Ser (T}a) GIn’ (=X F &), Arg®>*(Pmc & Pbf). Ser”'*''(=
RFE). Cys*(ZXRTA). £fE, @idf DMF &3 Fmoc-kik-#1A8 M
M4 N-K3% Fmoc-#R4F &, @it/ 70°C T/A 1.5-2 $5¢9 45— FARL-F
KA -4(5)-#A B [Khanna & Ullman, (1980) Anal Biochem. 108:156-161), &4 A
T AR i Fe 1-2 ARG = 6 DMF SR EAC]L B 1.5-2 B
1 h e RAF ) RIS B, RER ME — FRA T A E A ﬂi:ﬂm%%f
FBL A KA Z THEAEIE 5%09 = S LB A 384 L AR 5L A%,
WEK. HUB—RAEFLEEASBE - FRARAEL K, 1£ \%éﬁﬂf\
5 4-(N-BRBEERL)- KT ESAF ALY DMF ‘=|=)i/r B ad
RP-HPLC 4L FH E B LB TN TBKERY EF 2o i it
MALDI-TOF MS Fe it 47 2 AL BR 57 R AE = 4,

RREH
TAME A B4 T E. C. Arner 3, (1998) Osteoarthritis and Cartilage
6:214-228; (1999) Journal of Biological Chemistry, 274 (10), 6594-6601 FT 7
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0 77 R BRI PR 6 AR RAR MR A R R G FRABTE R I 4] 7] 69 KK BRI
S 89 E M, 7T vA4e T. Cawston #= A. Barrett (1979) Anal. Biochem. 99:340-345
FIT 38 ) AL 397 %) FAE ) 694054 2 5 R Bl ) 2 3K

EXAT@aR/BREERXETHEHSIFH B sheddases, i %= TNF
convertase 8975 M H4 B & G BEE T HER

T VA& ) B R 4 K. M. Mohler % (1994) Nature 370:218-220 Ffi£ 4
#AL8 TNF #9 ELISA #F A& BA4LE- 4 £ THP-1 408 ¥ #74] TNFa /= 4 49
e L6968 ). T AR KAy XA A & 7 e & FH48 A A4 AL & (shed)
E A 094 1E LR MX 40 N. M. Hooper % /£(1997) Biochem. J. 321:265-279
F AT R IX AR 6 HC I T 4 LR BLE

YEA A T IR T 69 E A 49X
T vA4e A. Albini % /£(1987) Cancer Research 47:3239-3245 ¥ B i i & A
KA AR F X T 04 fm e T A 04 A8

A A #7414 f2 TNF sheddase 7& P &9 75 M F) 49 X5

BEAA RIS F IR AL AL MFr4) TNFa =4 694587, E 4% LPS
AT 48 TNFa B3k, FEHRERPMIICA0 + BB EASE. FE 5. 5 £ H
B RABIE)I 1.5 BRIk A ERFH T FA00 AN EAL/m)Af & 37°C F 4=
7R (5%C0./95% % A)3E 448 F 5 20p] MiKAL A4 (— X =) DMSO K iE
AR T —RIRIB(160u1)30 247, /5 Fhn 20ul LPS (KMAATH 0111:B4; 4
R 10pg/ml). Bk XER L35 0% 5 32 K — AL RIE ) FA FF o e s BR4R(6 L
[ Cude TNF 75| FI4E A AR EW . KRB A 37°C (hniR3z 31 48) F ¥ Ak
B 6 BT B (2000rpm 10 £4F; 4°C ). HKEE fo H(50-100p) F 4% A FE-70°C
T o9 96 3LFAR ¥, MEiBiL ELISA 547 TNFo RE.

kA BRI KB T 44 7 M ) 441X
A K E 49 K. M. Bottomley % #£(1997) Biochem J. 323:483-488 F Ffi& i
WAL A DI R RE T RER O RERBR & O R SRR
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% 3 F A%

A T M ARE A b IR R A R R L, AR B3 F K
¥, ZR I A LA A MR IRIE AR T i 69 HPLC R oA, X&— K7
VAR Tt — 50 BAT £ IS R F 6K, (Bl KA. BR)
ZFEIK A 3 9 IR T AL 6 7T s H) R (40 20% w/iv DMSO. 60% w/v
PEG400)F &£ M /E &4 B 18] & () 4= 5. 15. 30. 60. 120. 240. 480. 720. 1220
AR ANE T A 10U FEMHESY, BuERaafusiac
I (80% wiv &SREYRIZ R EE . £-20°0C T4 300475, @B SIRNE
o K EE F1E A Savant A E B8 [k RE B LA RESRLETF . LK
M AR R P B IR MR LSRR A BRI ST e eE. MER
W, STEATIRM G BIVE W IR E-B L W K. PR B a3 IR
6 D\ A 69 AR R K o AR R F 4R wh At
Jods dn AT b B AWM E .

¢ S Wawirin

M A H-TNF 7 A 69 X5

KR B RA A DAE A RPN TNFodf )5 6958 . 8 2331,
B itiE R, #ldea R(p.o.). EIEAGp.). A TF(s.c)xf M Wistar
Alderley Park (AP)X R(180-210g)4Fb4a-44(6 A K R)KHMEHAK(10 R K
R). 90 24P 5 IRE ) CO, &b K R HBITE KR A& 5 A
B AT T FAN/ml fo, F PP At E Tk ESFAE 4°C F ek 2000 rpm B 10 4
A BRI 69 fo 324 R E-20°C T VAR FRLG 69 %F LPS-A) 869 A = 4
TNFotg4E A 693838, K R A S a8 96U SL-FAF & 175ul
HonE—HIRAHRNGHEX. REGESILF A S0ul HFEMAL, BAH
A 37°C (AiB3E A 48) TARIR 30 04F. @ &IJUF Jo A LPS (25p1; 4K
JE 10pg/ml) B B3 4 ARIR 5.5 o AT BB 3L 5 o ed 25l 8 Rk —ALIRIR
AR JE vA 2000 rpm H-F 45 B 3 10 447 FFH4 2000 B AE RS £ 96 SL-FAR B BA
HAE-20°C F AR FR/E 81T ELISA ##7 TNF RAE..

AR BT B BB AT I B T 3L H/F £

TNFo#7 4| & 4 tb= F3¥) TNFa (3fRB4H) — -F34 TNFa (v6 57 £8) X 100
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3 TNFou (XF B8 40)

A RKX T R GRAE

# D. E. Trentham % (1977) J. Exp. Med. 146,:857 A & X 9 R & & 5 -F
09 X R (CIA)F MK E A Xk T Kok E., EXMAFENF, &
TFRORA I RIRBREO EAET R TEER PTIFE| Rt Xebth
BE KRR AT ST K, TUABEMGEHA THEL DRI RKEFHX

A T & 64X 5e

ST AJR AR _E4e 1. J. Fidler (1978) Methods in Cancer Research 15:399-439
BT i 5] 4e4d ) B16 48/ % (B. Hibner %7 1998 5 6 A 16— 19 H Amsterdam
% 10 /& CI-EORTC #fiT & 48-% 283 p75 F AT & Y iRMAE 4 398 25 691064 44
EM.

A Ay T AT 4R

T vAFL K £ 4o Hautamaki %5 (1997) Science, 277: 2002 A& 1 #-4F 4 S it
AT a1t o

BT 5) EHG VLA AR RILAKL A F IR T T 7] £

— B F %k £ Varian “"“Inova 400MHz X Varian Mercury-VX
300MHz AL 55 L2k 'H-NMR & . ¥ 245 -d 8y 7.27 ppm). = F LAR-ds (3
2.50 ppm) 2K F BE-d, (811 3.31 ppm) &) F SIEAVE AR AR, EZEKT APCL &
B £ 49 Agilent 1100 LC-MS % % L1321k #F £ ik,

.|
5-Q2-{[4-(4'- R, 1'-BE K |-4- K )19 % K | BB TR )-2.4- 5K 5 — A
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#) 1-(4- R HL)-F k% 0.125 mg ,0.48 mmol)aF 5 ml =R FIATF
B 6950 P AN = TH(0.06 ml, 0.5 mmol )A= 2-(2,5-= 8 AR -4-2K % 2K )-1-
LA%EBEAL0.113 ml 0.48 mol). #iZ RA- 43 18 ) B . Al DCM#A# £ 25 ml.
/A IN HCI (5 ml). 4842 NaHCO3 (5 ml)F BT & A& . 4 & (EtOH-—/E)R),

LC-MS (APCI) m/z  446.9 (MH+),

'H NMR § 1.95m (1H); 2.1m (1.15H),3.2 m(13.3H),4.1m (1H),7.05d
(2H),7.25d(2.1H),7.65d (2.2H),7.80d(1.8H),8.0 bs (NH).

4o F 4] &R At

2-(2,5- = FAR-4-K R K )-1- TAEBE R,

ERGRBEAHF5C FTAETFRETHERALAE. BRE T ED A
BB ZHIEMAFE 5-Q-{2-Q,5-Z A R4,k B) LA JTHA T
AK)-2,4-2K740%, ZBR (6.9 mol)/E B A\ IEAF 49 25 ml AcOH 5 2 ml /K éqiRE4
B R AR T B R AIE 15 24P (A3 AT IAR). RE W IZ R FAKZ B
FH IS /AT EARTFRLEDRR(EKFEAA 30°0). & T 50 ml =, F iz,
546F2 NaHCO3 (%9 25 ml). B 5 10%BAKAABR 4 —AL 1€ 1BIRIE. T IR,
AL . A THF- Tl F 4 db (Lora-Tamayo, M. ¥, 1968, An. Quim.,
64(6):591-606).

'HNMR: § 2.55m (1.1H),2.65m (1.8H),2.70m (1H),4.55m (1H).

5-(2-{[2-(2,5- = RR-A4-ABR) TR THA) TH)-2,4- Ko 58— B

T ME RS Z L EABL0.18 mol)BiF T 25 ml K FH A N FBLAT 1.5 g (0.2
mol) EL¥%5iZ R4 100°C FHH 45 547, RBIEIZIRZ A 405 L BF
AN 10 ml #9 10% HCI 3+ & 100°C T ¥Z R B HLH 50 947, ik &
EFAFAATR. SERELFRAARKELTLEALS FFIE,
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LC-MS (APCT)m/z 319.1 (MH+),

BARB L 77 540 F BT 7~
o) 5 o
n D 1.KCNO s ko
o) N 2.HCl S n N
N SN
o)
' o n=1,2
n=1,2 Cl,
o)
/~ N\
Ar-A N cl
/ \ A\ /O — N n S\
Ar—A  N—87 v N e
/S TEA o)
I 0
n=1,2
N Ar=aryl, heteroaryl
o0 A=CHN
o7 N
n=1,2
LA 2

(5R)-5-{[(4-F 190 2 K VR BLAR | T A }-2.4-ok e b — BF

PR R A 1 P TR 6 B 7 R H B ATAAL A .

2 BP R RS B ) R-(2,5- = B AX-4-mR e b ) T AR BERL(100 mg,0.47 mmol)
%F 2.5 ml THF AT4F 2] 69188 F e N 1-5 3955 (85 mg,0.52 mmol)#= 65 ul
= T(0.52 mmol) #&-F 2.5 ml THF Fri5 3| 650k, iz e st 3 et
ILRILE A Z LA, A4 THF k. A AFM EtOH A=/ &
AcOH ¥ 4 4,

LC-MS (APCD) m/z  339.1 (MH+).

'H NMR § 2.5 m (2H), 3.1bs(6.5H), 3.3m(2.5H), 4.55m (1H), 6.8 t(1H),
6.9d (1.88H), 7.2 t (2.05H), 9.1 bs (1.7H).

%o F &R
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R-(2,5- = HAM-4-krd it ) F B BLR

ERBHEBEAHASC THRETFREPHEARAST . RA T RS
B30 ZFORAF 8 R-5-({[(2,5- =R R4kl 1) F R TR F £)-2.4-
Kb B (6.9 mol)F A A3 H49 25 ml AcOH 5 2 ml /K& R4AMF 69%
ERFRBAAIA 15 94 AHRIREM). REBZRFAK L FHHE
15 540, AREF ALK EZNRREZRALA 30°C). AEF S0ml ZH F 1.
L4642 NaHCO3 (29 25 ml). MLE 5 10%BARFLER 44 — AL A IRAE . T A2,
A& . M THF- T3 F 4 4 (Lora-Tamayo, M. % , 1968, An. Quim.,
64(6):591-606),

'H NMR (DMSO-dg): § 3.21m (1.1H),3.3m (0.7H).4,65m (1H).

R-5-({[(2,5-= BAR-4-K e S 5 ) F 2| TAE) T H)-2,4-5K b bt — R

FEMe) R LEABR(0.18 mol)&F T 25 ml /KRFFANHEEEF 1.5 g (0.2
mol) EIFiZRAMAE 100°C FTHH 45 547, RBAR LN B3R5 20 F L Bp
AaN 10 ml 49 10% HCl /£ 100°C T ¥ iZ R B 63 50 447, HKizik &
BFkFAR. SEERFIRAA KRG ILEL S F TR,

LC-MS (APCI) m/z 291 (MH+).

L4 3

(58)-5-{1(4-FF-1-TRF IR VR BEAR | T AR 1-2 4-oRod s — BF)

BB FEA) | F T 6 R T A S AFARAL S

S EPRES B E S-(2,5- = R4k 2K ) F AR BERL(100 mg,0.47 mmol)
7 F 2.5 ml THF Frf32) 695 & e 1- R 2 9% 7%(85 mg,0.52 mmol)F= 65 ul
Z TF#(0.52 mmol) &F 2.5 ml THF FriF 2| 698k, iz R MmBtsE 3 ot
WEUIR G = LARALE. AR RS THF k. ARKX A BOH fob £
AcOH ¥ &4 4.

LC-MS (APCI) m/z  339.1 (MH+),

'H NMR: § 2.5 m (2H), 3.1bs(6.5H), 3.3m (2.5H), 4.55m (1H), 6.8 t(1H),
6.9d (1.88H), 7.2 t (2.05H), 9.1 bs (1.7H).

Jo T 4 &R At
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S-(2,5- = FAR-4-k e bt K ) T A BE R

ERZHBREAHF5C TAETREFQFALAE . BRE TR RA
B0 ZHURAT @ S-5-({[(2,5- = F A4k e ) F AR AR T A)-2.4-
skode bz, —BR( 6.9 mol) T A 2454469 25 ml AcOH 5 2 ml /K e i8A 4 F 64 R %
BB R A 15 SAF(ELBAILITIEME). REHFZRALIKE BIIE 1S
o4t EAZEFALEZDREGREN 30°0). AF50ml —AFk. 5
foF2 NaHCO3 (% 25 ml). MG 5 10%HAR B 4h—AT IR, FIE. &
&« M THF- I ¥ 4 ah (Lora-Tamayo, M.5, 1968, An. Quim., 64(6):591-606).

"H NMR (DMSO-dg): & 3.2m (0.9H,3.35m (0.9H),4.50m (1H).

S-5-({[(2,5-=FAR-4-2k e bn ) F K TAUIR) F 5K)-2,4-5k e b — BF)

HEMEy S BLEBR(0.18 mol)EFF 25 ml KFImARELT 1.5 g (02
mol) EL¥3ZRA 44 100°C T HE4E 45 4%, RBAEILIR G 31405205 S BF
AN 10 ml 49 10% HCl F4£ 100°C T ¥ RA- M- B3 50 o4, HFizik 2
BN IR, EEL SRR A KL LEAT F TR,

LC-MS (APCI) m/z  291.1 (MH+).

%3641 4
(R)-5-((J4-(4"- 1,1 -BEK)-4- K ) 1-9R B A BBt AL ) F A )-2.4- 2o b —

Bl

O\\S/ //// ] N

5\ O
(\N S LN%
N\) o)

e

B ZIR T HR)-2,5- = FMRK I F #BEF(0.0127 g, 0.060 mmol).
1-(4"- #[1,1"-BE 3K ]-4- )% % (0.0154 g, 0.060 mmol). = Z A(0.0084 mL,
0.060 mmol)F=-F w £k #(0.70 mL)FEFFITR. A AFK T T 2 5 5B s
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(0.025 g, 0.030 mmol)F ¥z RS HkZTR. B E EREREEENE KK
f, A ArK(2x] mL)A AT I RRR AR, BRERT . RAE
F, HEEBRKREFFTRKG mL)F. AEEEKE. AKEx]I mL)kE. 38
REFKHL 45°C TEE P FHRERMIFEL 0.010 g 78104,

LC-MS (APCI) m/z 434 (MH+).

'H NMR (DMSO-dy) & 10.8 (1H, bs), 7.98 (1H, d, J=2Hz), 7.63 (2H, dd,
J1=5Hz, J,=9Hz), 7.53 (2H, d, J=9HZz), 7.23 (2H, t, J=9Hz), 7.05 (2H, d, /=9Hz),
4.45 (1H, ddd, J;=2Hz, J,=4Hz, J;=6Hz), 3.51 (1H, dd, J,=15Hz, J,=7THz), 3.44
(1H, dd, J,=15Hz, J,=4Hz), 3.35-3.25 (8H, m's; #&7K#915 53 £) ppm.

BC NMR (DMSO-dg) § 173.7, 161.3 (d, /=243Hz), 157.3, 149.8, 136.4 (d,
J=3Hz), 130.1, 127.7 (d, J=8Hz), 127.2, 116.2, 115.5 (d, J=21Hz), 53.4, 49.4,
48.0, 44.9,

4o T 4] &R A

# B Mosher %, 1958, J. Org. Chem 23:1257 Ff i #&-[(R)-2,5- = &A=k
AR btk | F AR BLA.

1-(4'- 8 1,1-BE K] 4- )% %

A 80°C F#) AAIRFE W 4-18-4'- FILK(4.46 g, 17.8 mmol). N-& T £,
BB RE(3.97 g, 21.3 mmol). R TEE44(2.39 g, 24.9mmol). Ml A% 2,2'-3
(=R FBEI)-1,1-BE & (rac-BINAP) (0.082 g, 0.131 mmol). #-(= I F K 5 FR)
42,(0) (0.041 g; 0.045 mmol)F=-F F (45 mL)I ¥ 6 NI, IR Z IR AREY,
RET R ERARERRAFRRELZ T REMFI A EMS, KL S
CEE(SOmL)—ALHLHE 2 D at. W ERIEIE. ARG TEE AT 45°C
THAZY FIRIEMIFE] 5.57 g (FF 88%)4) 4-(4-#[1,1'-BLK]-4-28)-1-
Uk W B T S, % S (5.52 g, 15.5 mmol)isF =M% (150 mL)#H 5 4M
H84(8.1 mL)—AL TR THFTRE, A KL (3.0 mL)IA£ 45°C T#H 4
WA 1.5 DA EAE 60°C FHFE | I EF. Hzgr R 2T KBRS T
(100 mL)—#Z A& . idiE. F MRS LB R 45°C THA T T T2
DN AFE) 526 g (5 & 103%)89 1-(4-A[1,1-BE K ]-4- )k — thdg ik . h
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RKEEH,

LC-MS (APCI) m/z 257 (MH+).

'"H NMR (DMSO-dg) & 9.40 (2H, bs), 7.64 (2H, dd, Ji=6Hz, J,=9Hz), 7.55
(2H, d, J=9Hz), 7.24 (2H, t, J=9Hz), 7.07 (2H, d, /=9Hz), 3.46-3.41 (4H, m),
3.25-3.17 (4H, m).

% A AR KRB ST AT . A NaSO, TR,
LRI RGEA AAR AT AR S 4 . A ¥ E B,

'H NMR (DMSO-d) 8 7.61 (2H, dd, J;=6Hz, J,=9Hz), 7.49 (2H, d, J~9Hz),
7.22 (2H, t, J-9Hz), 6.98 (2H, d, J=9Hz), 3.10-3.06 (4H, m), 2.86-2.81 (4H, m),

L4 5
1R F 5 EB] 4 FATE R T IR, 1L[(4R)-2,5-= BRIt A F 5%
AL S RAT R L MAFE| T oM. PR ATRBRED AR
O
HNJ\NH

{ ®
" 0O

n=0

Amine—|
o)

TR AR T Bk MG Bt 04 B3 4.
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= /T
QN\JN F‘QﬁCNm

MW. 355.39

MW. 353.40
m/z 356 (MH+)

m/z 354 (MH+)

MW. 357.36
m/z 358 (MH+) MW. 421.52
m/z 422 (MH+)
cl MeO
L0
cl 0 =
/ N--
MW. 422.29 N~N
m/z 423 (MH+) MW. 433.49

m/z 434 (MH+)

Cl
=
=N

MW. 43791 m/z 438 (MH+)

E#AH] 6
(S)-5-(([4-(4'- B[ 1,1'-BE R ]-4-2 ) 195 R )38 ) T 242 4-oked )i — B

O
\\S N
N/ N\ >——;O
© N
O N\) (0]

E O

FE R T HR[(S)-2,5- = RRokedodn L) F A BLRL(0.0127 g, 0.060 mmol).
1-(4'-#[1,1-B K ]-4-2)9%5(0.0154 g, 0.060 mmol). = Z.5(0.0084 mL, 0.060
mmol)F=-F v £pk#(0.70 mL)HE TR . A AR TH F A 5 5UBL 55(0.025 g,
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0.030 mmol) ¥ iZ RAMKE TR, ¥h EREREEENERREM, A
27K 8(2x1 mL) A At g FHIF kiR RENRISRERT, RELEH, Fa
CEREF TRKGE mL)F . EEEBKE. AKECx]I mL)zE. #HRELK
FAE 45°C THAE P FIRIEAMFE L 0.010 g FFEEH.

LC-MS (APCI) m/z 433 (MH+).

'H NMR (DMSO-dg) § 10.8 (1H, br s), 7.98 (1H, d, J=2Hz), 7.63 (2H, dd,
J1=5Hz, Js=9Hz), 7.53 (2H, d, /~9Hz), 7.23 (2H, t, /~9Hz), 7.05 (2H, d, J=9Hz),
4.45 (1H, ddd, J,=2Hz, J,=4Hz, J;=6Hz), 3.51 (1H, dd, J,=15Hz, J,=7Hz), 3.44
(1H, dd, J;=15Hz, J,=4Hz), 3.35-3.25 (8H, m's; #/K&1Z 5 £).

C NMR (DMSO-dg) & 173.7, 161.3 (d, J=243Hz), 157.3, 149.8, 136.4 (d,
J=3Hz), 130.1, 127.7 (d, /=8Hz), 127.2, 116.2, 115.5 (d, J=21Hz), 53.4, 49.4,
48.0,44.9.

%o F ) BB

#5218 Mosher %, 1958, J. Org. Chem 23:1257 A7 i 4] &-[(S)-2,5- = Aok i
BoAR] T BBLR.

BB TG 4 )& 1-(4-R1L1-BER-4- K)ok,

Lt 7
18 5 A 6 F TR K ARG T ik, HE[(4S)-2,5- = BRI A T 58t
RboiE e 10 T SN B LR T 13 8] F AL, FTR A k3 A M.

o)

J

HN NH
(S)-

0
I
S
I

Amine— O

@)

FARY U T bk 4k BAL i 8 B 5
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* /N

MW. 355.39
MW. 353.40
m/z 356 (MH+)
m/z 354 (MH+)
F
JOWeE
0 o8
MW. 357.36 °
m/z 358 (MH+) MW. 421.52  m/z 422 (MH+)
Cl MeO
IONS
cl 0 =
/ N--
N—
MW. 422.29 N

m/z 423 (MH+)

Ci
=
~N

MW. 437.91 m/z 438 (MH+)

MW. 433.49 m/z 434 (MH+)

Lk 8
SREA T 5 —REM TABIREG T EZHERERF):

O
Il

N T
ow
HNW
0]

AR BRI K
(5R.S)-5-[4-(4- B-F H )oK 1-FRBEA F K )-5-F K kot 2 4- — R,
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a
OO
— (76%)

b

(59%)

0
O~y
o»—
o

i1
NTR
o)

X A: a) MeSO,CL, DCM, 0°C, 2.5 “"&F.  b) i. LHMDS, THF, 45 %4, .

MeOAc, THF, 40 44+,

ARBIS-BEEE F 1E] 4K

¢) KCN, (NH,),CO;, S0%EtOH/H,0, 70°C, 17 /it

L5

A

m/z 258 (MH+)

m/z 291 (MH+)

m/z 310 (MH+)

m/z 267 (MH+)

m/z 259 (MH+)

m/z 273 (MH+)

m/z 243 (MH+)

m/z 274 (MH+)
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M. NMR-#48 AL £ 3304,

4-(4- B K E)-1-F BEBLE R

B RAIRIEF Aok /KB E¥ 4-(4-F-F )9k 28R 25(2.16g;  10mmol)
Fo — % WA LA (4.35ml; 25mmol)iE T DCM (60ml)F 420, 4 F &2 BL A
(1.56ml; 10.1mmol)sF DCM (Sml)F /£ 2 54F M Z @ . % B b
My SIS LB 2.5 DB . HIZ R RAM A pH=2 ¢9% HCl (RIER).
H,0 #= IM Na,CO; %7k, FIRA MAI(Na,SO,). LI FER K miFE =4,
& I THF/EERIE T E 4k o @i i B BE L &4 ShiF /2 45°C THHAZF
T, 158] 1.96g (& F 76%)4 178164 .

LC-MS (APCI) m/z 258 (MH+).

'H NMR(DMSO-dq): & 7.31 (m, 2H), 7.12 (m, 2H), 3.67 (m, 2H), 2.80 (dt,
2H), 2.64 (m, 1H), 1.85 (m, 2H), 1.65 (m, 2H).

5-8-2-(1- F R BLA TR 2 -4- X FH)-wkog

S b B, 4-(4- - FRH)-1-F BB 9K P P i ) B AR AR A4 .

) 5-8-2-(URIE-4- 3 B )-oto2 (2.13g;  10mmol) (42 WO 99-GB2801 F
P& #| &3z 4084 —F mA LAEQ.20ml; 12.5mmol)F= F & BLE(1.56ml;
10.1mmol)}fF 2| 2.14g (74%) &9 A7& 104 .

LC-MS (APCI) m/z 291 (MH+).

'H NMR (DMSO-dy): & 8.20 (d, 1H), 7.81 (dd, 1H), 6.87 (d, 1H), 5.09 (m,
1H), 3.41-3.30 (m, 2H), 3.15-3.06 (m, 2H), 2.90 (s, 3H), 2.04 (m, 2H), 1.75 (m,
2H).

1-(F A BER)-4-[5-(Z AT L) -2- K %k

¥ 1-[5-(Z= A F H)-rhog-2- 20 -9k % (1.0g; 4.3mmol)Fe = F & &K L
(0.9ml; 5.4mmol)ia-F DCM (10ml). AN 5~F 5 (4A)F K/ KB _Eb-2piz s
. AN FEEBLZ(0.9ml; 12mmol) i R 69 4 RAEHE 15 o4F, 1EiZ RN
RAMIERTIRFAE 1D EBILRI 5% KHCO; 4212 R AF 1L, KK 55
FAL XA ET DCM #= 5% KHCO; Z ). A DCM (1x)% & FF IRKA8,
¥ o FH 04 AR T BR(MeSO,). LR H AL ZFBM T4, HKFEREIK,
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M EtOAc/BILF F 45 an GxF A7 . AR E4an.

3] 1.06g (5 & 79%) 8 47281054 .

46, % >95% (HPLC, 254nm)

L.C-MS (APCI) m/z 310 (MH+),

'H-NMR(DMSO-dy): & 8.44 (1H, bs), 7.85 (1H, dd), 7.02 (1H, d), 3.77 (4H,
bt), 3.20 (4H, bt), 2.90 (3H, s).

oo m% 1-(F ARG B A )-4-[5-(Z £ F A)mbog -2- 2 )7k T id 4] & T 21044
v

6-[4-(F R B )vkB-1- K oo -3-

¥ 6-(1-7k % H)-w72 -3-F5(2.07g; 1lmmol). =% & T A (2.4ml;
13.8mmol)#= F #5BE£(0.86ml; 11mmol)F DCM (20ml)¥ & i M fF%] 2.53g
(86%)# AFAAA 4

% J5>95% (NMR).

LC-MS (APCI) m/z 267 (MH+).

'"H-NMR(DMSO-dy): & 8.52 (1H,dd), 7.90 (1H, dd), 7.00 (1H, d), 3.79 (4H,
brt), 3.19 (4H, bt), 2.90 (3H, s).

1-(4- 8K H)-4-(F AmBe i )kdk

¥ 1-(4- A 3)-76%(1.98g; 1lmmol) . =—F & i TA(2.4ml; 13.8mmol)
Fo ¥ 25 BLE(0.86ml;  11mmol)F DCM (20ml) ¥ B 45 2| 2.46g (86%)) 47
A4,

4 /% >95% (NMR).

LC-MS (APCI) m/z 259 (MH+).

'H-NMR(DMSO-dy): & 7.11-6.96 (4H, m), 3.28-3.20 (4H, m), 3.20-3.14 (4H,
m), 2.92 (3H, s).

1-[(4-RE ) TR )-4-(FABEBLE %S
¥ 1-(4-F-F £)-7k%5(2.14g; 11mmol) . =F & A& T A(2.4ml; 13.8mmol)
Fo F AR EBEZ(0.86m]; 11mmol)T DCM (20ml) ¥ R W33 1.97g (65%)49 47
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Y.

4, £ >95% (NMR)

LC-MS (APCI) m/z 273 (MH+).

'H-NMR(DMSO-dy): & 7.40-7.28 (2H, m), 7.21-7.10 (2H, m), 3.50 (2H, bs),
3.10 (4H, m), 2.87 (3H, bs), 2.44 (4H, m).

2-[4-(F AR B )R H-1- R )HEE

¥ 1-Q-F 7 3h)-Tkm — 3 B 3 (2.61g; 11mmol)Ae—F & & T (7.2ml;
41.3mmol)#E DCM (20ml) ¥ #it 4 30 o4, @i iRARF R AR LR
F, ¥EAMEH LT DCM (20ml). e AN =F AKX LEQ.4ml; 11mmol)f=
A 5T 05, & R NKIKES EAF A N F #BE2(0.86ml; 11mmol).
KA G B 15 47, RIZR L RAYEI TR AL 1 DT EEE
i#m 5% KHCO; 1£1% R R A% 1k, R K = F) ¥ R AW AT DCM 5 5%KHCO,
Z 18, B R AMAMEARITH B . A NaCl +afe/KA8 5504 pHAF £ 10-11.
A EtOAc (3x)F IR, A& F69A AT H(K,CO;). LB HARL 2R3~
. A EER, N EOAC/BIRF E 4 ST R FAAAM. e Hm k.
3] 0.6g (5 % 22%) 89 A7 2LEH)

45, /% >95% (NMR).

LC-MS (APCI) nv/z 243 (MH+).

'H-NMR(DMSO-ds): & 8.39 (2H, d), 6.68 (1H, t), 3.85 (4H, bt), 3.17 (4H,
bt), 2.88 (3H, s).

4-(4-R K E)-1-(F BB )T

B R, 4-(4- B HR)-1-F AR B A UK P R ) B AT AL B4

¥ 4-(4-BF )9k 382 3(0.9¢g, 3.9 mmol). =—F A TH(1.7 ml, 9.7
mmol )= F £ #L2(0.33ml, 4.3 mmol)&-F DCM (30ml)FF £\ EtOAc/ & 3% F
T4 ah G153 0.82g (78% )AL A4 .

45> 95%.

LC-MS(APCI) m/z 274 (MH+).

'H NMR CDCls: ? 1.83 (2H, dd); 1.92-2.01 (2H, m); 2.55-2.68 (1H, m);
2.79 (2H, dt); 2.85 (3H, s); 3.97 (2H, d); 7.16 (2H, d); 7.32 (2H, d).
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B8 o 8] 4R
=M SHF
¢ | N m/z 195 (MH+)
" ° 'H-NMR

=
QN\/YO\/ m/z 181 (MH+)
O\
o m m/z 158 (MH+ - boc)

FIT R &4 FITAT 228 B5 5 39 4 B M Rdo £ EA.

4B 2- K- TRTE

¥ 2-18 7577 (1.0g, 6.3mmol)&-F THF (8mL) ¥ %] R 7K. 1 N, (g)id i %
AEEA 5 4F. smA PA(CH;CN),Cl, (8mg, 0.03mmol)#= PPh; (23.6mg,
0.09mmol). & Np-F T —KAeN 4-TEK-4-FAK-T K214 (0.5M/THF)
(15mL, 7.5mL). ¥ Fiidiz &ia kA TR T4 2 8, Ao H,O (5mL)FH 4
R MBI 60 247, WERLEN. HxkaHHET DCM (150mL)HF A
0.5M A7 BR = 4A(100mL). H,0 (100mL)#= 2 7K (100mL) %% F B(MgSO,).
IR AR LATE) 1.3 g 0948 Eid R4 I Z A = M AR 70g 69 Si-60 HAK L #hAL,
128 100%/&%%.-100% EtOAc 15 A LA #4745 B B, I EASH F ek
o F R B G E|F E bR, A AT NMR 4E 5% 252 >95% 2 A2 A
g 2. 155 1.12g F & 92%)H 471054

LC-MS (APCI) m/z 195 (MH+).

'H-NMR(CDCl5): & 8.67 (d, 2H), 7.14 (t, 1H), 4.12 (q, 2H), 3.02 (t, 2H),
2.41 (t, 2H), 2.18 (q, 2H), 1.25 (t, 3H).

3-2ER-2- K- A BR LB
¥ 2-2772(1.0g, 6.3mmol)i=F THF (8 mL)F i@ i RAS L. MmN
Pd(MeCN),Cl, (8mg, 0.03mmol)#= PPh; (23.6mg, 0.09mmol), F/&E R4 3-Z
B A -3- B A R ALEE(15mL, 7.5mmol). HFiZ R AR R AR THFILK.
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YA = M AR R B IR- EtOAc 3 :1 AE A BLA 69 A L4k fm 45 3] 0.60g
(52%) &9 AR B9
L.C-MS (APCI) m/z 181 (MH+).

4-(2-F B -2- AR T E)RZ-1-F BRR T 8

¥ 4-2-F AA-2-BARE TH)KIE-1-F BLAR T B(3.6 g,14 mmol)F= A /K
(0.8 g)iZ 89 10% Pd/C £ MeOH (75 mL)¥ RA-F /£ H, (1 atm) P 3 4 /)
. ¥z Re il i E A AR T LR IRGEF B AT A (3.6 g, 99%).

LC-MS (APCI) m/z 158 (MH+-boc).

'"H NMR (CDCl;): 84.07 (2 H, bs); 3.68 (3 H, s); 2.72 (2 H, t); 2.25 (2 H, d,
J=7.1 Hz); 2.01-1.86 (1 H, m); 1.68 (2 H, d); 1.46 (9 H, s); 1.23-1.08 (2 H, m).

AR o J8] 4K
O
/ \ I}
R—E N—S
L e
0O
R E R2 27
) CH Me m/z 300 (MH+)
—~ ) CH ~ H-NMR. £ L5544
—N
—~ )~ CH P m/z 304 (MH)
—~ ) cH \/\J@ m/z 406 (MH+) ®
S \_N/ o CH Me m/z 333 (MH+)
), CH V\© m/z 423 (MH+)"
— —N
o CH P m/z 427 (MH+) ©
W CH \/\)N:j m/z 439 (MH-+)"
N
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R E R2 2
o= CH ~ m/z 347 (MHH)®
o~ CH o~ m/z 361 (MH+)®
c \—N/ o CH PN m/z 375 (MH+)®
o— ) CH ) m/z 425 (MH+)®

NN /\/k\N
), CH A@( m/z 423 (MH+H)®
), CH g m/z 417 (MH+H)"
c \_N/ o CH e “{:/\\o m/z 446 (MH+)")
ci \_N/ o CH e m/z 372 (MH+)"
) CH R s et m/z 476 (MH+)"

o

o -~
), CH NOO m/z 432 (MH+)®
=) CH — m/z 395 (MH+)®
" | CH O m/z 413 (ME:+H®

— N
o), CH A S m/z 385 (MH+)®

— (o]
o=\ o\ CH @ -

N N

— —N
L) CH P, m/z 414 (MH+)®
f CH ™ m/z 392 (MH+)"

N s
F CH 3 m/z 384 (MH+)V

m

O
CH — 3 m/z 405 (MH+)®
N

CH AL m/z 352 (MH+)®
CH /\C\O m/z 400 (MH+)"

CH /\/\NQ) m/z 429 (MH+)®

o

2]

sleeie S
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R2 2HT
Me m/z 352 (MH+)"

Me m/z 309 (MH+)

m/z 301 (MH+H)

Me m/z 315 (MH+)V

z |z |Z | Z| Z |=
<
(¢]

Me m/z 285 (MH+)?

A A CH oo m/z 517 (MH+)"
]

WD 38 =4 ZAHIFE NMR, mtrl. HEATFF—54 R,

1-[4-(4- B F3K)- TR o2 -1-F4 BL AL |- B -2-BR.

ERP M RAIRE T H 4-4- 8- K)-1-F #1829k %2 (100mg;
0.39mmol)&FF THF (3mL). £ B T —KImA(E F A F 454 A 442
%F THF (1.0mL; 1.0mmol)fT#3%]49 1.0 M IR, ¥ PT1F& &It 45
o4F. AaNZTF-F THF (0.5mL)# LB F B5(50mg; 0.68mmol), iz R4EM
FEE R T 40 547, @i NH,Cl (JeF) CmLEZ R A5k, AR %
e PTAT BRI T DCM & H,0 69 3%46-4. 4 % HUAR 5 ) /K ki
FBE(MgS0,). iFiEFARL. ¥ ZHAEEA 100%EK-50%Et0Ac 4 /E 84
20g %9 Si-60 #AX L4k, 12 20mL/54Y ik - UV=254nm A F&nl,
RE A M By FHE T RAF RIS Y AR EBIK, 58] T0mg (*
£ 59%).

TLC(Si-60; EtOAc:&}%(2:1)): R=0.65

LC-MS (APCI) m/z 300.1 (MH+).

'H-NMR(CDCL): § 7.17 (m, 2H), 7.01 (m, 2H), 4.02 (s, 2H), 3.93 (m, 2H),
2.94 (dt, 2H), 2.63 (m, 1H), 2.46 (s, 3H), 1.91 (m, 2H), 1.77 (m, 2H).

0B R, 1-[4-(4- 8- H)-Tk o2 -1 -FRBE IR )- R -2-BR AT i )& T 24064

1-[4-(4- B L) TRk og - 1-E B A |-4- A -T-2-B0
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B 4-(4- AR H)-1-F A58 -7R%2 (100mg; 0.39mmol). 3- KA AR F A&
A5 (112mg; 0.68mmol) F=3 (= W A& F bkt L) B H42 1.0 M/THF (1.0mL;
1.0mmol)45 2| 93 mg (61%) 89474154 .

TLC(Si-60; EtOAc: & #t.(2:1)): R=0.68

'H-NMR(CDCl): § 7.30-7.10 (m, 7H), 6.99 (m, 2H), 3.97 (s, 2H), 3.79 (m,
2H), 3.11 (t, 2H), 2.94 (t, 2H), 2.83 (dt, 2H) 2.57 (m, 1H), 1.83 (m, 2H), 1.70 (m,
2H).

1-[4-(4-F-FH)-R R -1-FRBEIK - 5-2K ok - /X, -2 - B

W 4-(4- B -FH)-1-F B -2 (100mg; 0.39mmol). 4-ke-1-A-T
BR LEE(127mg; 0.70mmol)F= A (= ¥ 2k ¥ a2 hx ) B IA4E 1.0 M/THF (1.0mL;
1.0mmol)#F %) 75 mg (48%)#9 47014 .

LC-MS (APCI) m/z 394 (MH+).

'H-NMR(CDCLy): & 7.48 (s, 1H), 7.16 (m, 2H), 7.08 (s, 1H), 7.02 (m, 2H),
6.93 (s, 2H), 4.00 (t, 2H), 3.97 (s, 2H), 3.90 (m, 2H), 2.92 (dt, 2H), 2.77 (t, 2H),
2.63 (m, 1H), 2.12 (q, 2H), 1.92 (m, 2H), 1.77 (m, 2H).

1-[4-(4- - K )-FR oL -1 -FEBEAK | -5-28 72 -2- - R.-2-BR)

¥ 4-(4-F-FH)-1-F B K72 (150mg; 0.39mmol)% F-F THF (3mL)
F AR/ RA Y LA, MAR(ZF AT L)AL 42XF THF
(1.5mL; 1.5mmol)FT#F%) &9 1.0 M iR FH 4% AW IEHF 40 547, e NET
THF (0.5mL)#) 4-"%°2-2-%-T B8 LB5(169mg; 0.87mmol), H43Z R A4k & $i
3004 ARBEEZ AR TR, 200G, xTiZ A RS HIAT LCMS 4
A 2T RAHE A E>08% LB it iAnih e NH,Cl (Kig#&) (2mL)YE % B 1%
k. REIZRAYFHFIFERET DCM & 5%KHCO, 89844, 5 BH
AR FF ) DCM ¥ 7K AR Z B — K 56~ FF 649 LA R 3L /K B4 . T IR (MgSO,)-
R AL EFE8)F G mRY . HidRKSIET FtOAc AR Oix, HIH
R ER, REEMNIFIFHE RIS Y. UER LC/MS S AT # R LRt
—Ftem A T FT—F. 133 234 mg 947816,

LC-MS (APCI) m/z 406.1 (MH+).
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o8- A%, 1-[4-(4- B TR )-TR T - 1 - AR B 3K |- 5-"5 0 -2- AR - R -2- R P 3 4 &4
kb, 13BN e 4 B R Z ik s .

1-[4-(5- 8- -2- B FURK)-9R % -1-3 B |- 7 -2-BF)

VA 5-2-2-(1-F 55 Bk Uk v -4- L B )-b72 (150mg; 0.51mmol). B ¥
A& (61mg; 0.82mmol)Fe R (= ¥ A F A8k ) & 42 1.0M/THF (1.3ml; 1.3mmol)
184 A, 132] 161mg e9A47A LG4, Rit—F ik it A,

LC-MS (APCI) m/z 333.1 (MH+).

1-[4-(5- g -2- K BA)-9K - 1- A BE A | -4-F K- T -2-89

VA 5-3-2-(1-F AR B A -7k 2 -4- A B )-oio2 (150mg;  0.51mmol). 3-FK A&
A B W AES (126mg; 0.77mmol)Fo (= F A F A4 ) R K42 1.0M/THF
(1.3ml; 1.3mmol)¥E4 B#4t. 153 258mg t9ALAFAA 4. it —F4ifbd
127 .

LC-MS (APCI) m/z 423.2 (MH+).

1-[4-(5- -2 -2- 2K B )R - 1- B BRI )-5-okrd - 1- - R -2-BR)

VA 5-F-2-(1-F 2B A -7k o2 -4- B AUl 72 (150mg;  0.51mmol). 4-2Ke
-1-2-T B2 T E5(140mg;  0.77mmol)Fe (= F A F At de 2 B EA4Z 1.0M/THF
(1.3ml; 1.3mmol)tE % BAt. #5%] 268mg 6944 A4, Rit—F Lhild
12 .

LC-MS (APCI) m/z 427.2 (MH+).

1-[4-(5- -2 -2- K B )R- 1- AR B AR ) - 5-oK e -1-K- K-2-FR

VA 5-2-2-(1-F AR BRI -7k -4- R AR )-1e2 (150mg;  0.51mmol). 4-2K=k
S1-A-TBR TBES(140mg; 0.77mmol)Fe (= F & ¥ a:ix 3 )R A 42 1.0M/THF
(1.3ml; 1.3mmol)tk 4 At 133 244mg t9 AT A4, Tt —F sttt
1% A .

LC-MS (APCI) m/z 439.2 (MH+).

1-[4-(5- R -2- R BA)-9R " -1-BR Bt K |- T -2-BF)
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LC-MS (APCI) m/z 347 (MH+)

1-[4-(5- R R -2- K SR )-TR 7 -1-B BE AR - K-2-BF)
LC-MS (APCI) m/z 361 (MH+)

1-[4-(5-R-Hm2-2- 2 B )-9R 52 -1-AR B ) -4- F A - K-2-5F
LC-MS (APCI) m/z 375 (MH+)

1-[4-(5-R-"HoZ-2- K B )92 -1- BB A -4 -2- K - T -2-B7)
LC-MS (APCI) m/z 425 (MH+)

1-({4-[(5-Rrboz-2- ) BRI -1- K ) BB AL )-3-3- F AKX L) 5-2-F
LC-MS (APCI) m/z 423 (MH+)

1-({4-[(5- R -2- ) B ok o2 -1- K s B K )-3- W9 S 2H-hwh-4- A 7
-2-FR
LC-MS (APCI) m/z 417 (MH+)

1-({4-[(5-Roz -2- 2) B |9 %2 -1- ) R BE L )-5-"Bok-4- 2 R.-2-BR)
LC-MS (APCI) m/z 446 (MH+)

5-({4-[(5-RmT-2- ) AR -1- K BB )-4- BARURAF
LC-MS (APCI) m/z 372 (MH+)

5-({4-[(5-Frim-2- ) B R -1- K ) B B ) -4- BARRERA T B 1,1-
—FETE
LC-MS (APCI) m/z 476 (MH+)

1-({4-[(5- o2 -2- ) AR 2 -1- 35 B B AL )-4-"Dok-4- K T -2-8F)
LC-MS (APCI) m/z 432 (MH+)
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2-({4-[(5- Rt -2-350) B kT -1- 2 ) BB 2L )-1- KK TR
LC-MS (APCI) m/z 395 (MH+)

2-({4-[(5- R -2-F) R PR R -1- ) B BE R )-1-(4- RER ) TR
LC-MS (APCI) m/z 413 (MH+)

2-({4-[(5- Rz -2- ) BA R -1- A ) BB R )-1-(1H-2k e -4- 1) TER
LC-MS (APCI) m/z 385 (MH+)

4-[({4-[(5- R -2- ) AR -1- K B BE R ) TR K F BbAk
n.d.

1-({4-[(5- R -2- ) AR -1- ) A B A )-4-(1H-1,2,4- ==-1-X) T
-2-BA
LC-MS (APCI) m/z 414 (MH+)

1-{[4-(4-RFE R -1- R R BA}-4-F 7 -2- K T -2-8
LC-MS (APCI) m/z 392 (MH+)

1-{[4-(4- R )%k -1- K )3 BL A )-3-w9 S 2H-"bwh-4- K A -2-BA
LC-MS (APCI) m/z 384 (MH+)

4-({[4-(4- RAE )R -1- 2 R BEAR ) THEA) R T BLak
LC-MS (APCI) m/z 405 (MH+)

2-{[4-(4- AR )Tk -1- K ) A B L) -1-(1H-2k 2 -4-X) TER
LC-MS (APCI) m/z 352 (MH+)

1-{[4-(4-BAE KPR -1- K | BB }-3-99 S -2H-"tbh-4- K A -2-
LC-MS (APCI) m/z 400 (MH+)
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1-{[4-(4- R K)o -1- K | BB }-5-"Dobk-4- 2K K -2-BF)
LC-MS (APCI) m/z 429 (MH+)

1-({4-[5-(= AT R)mie-2- R % %-1-K ) 5Bk ) A -2- B
LC-MS (APCI) m/z 352.1 (MH+)

6-{4-[(2- B A F )R B PR 1- 2 oo -3- A
LC-MS (APCI) m/z 309.1 (MH+)

1-{[4-(4-RFK )R %-1- K | BB ) A -2- B
LC-MS (APCI) m/z 301.1 (MH+)

1-({4-[(4- AR LK) T AR F-1- L) 500K ) 5 -2- T
LC-MS (APCI) m/z 315.1 (MH+)

1-[(4-"572-2- k- 1- R )R B X | 5 -2-FF
LC-MS (APCI) m/z 285.1 (MH+)

4-[3-({4-[(5-RoLT-2- ) SR PRS- 1- A BB AL ) -2- AR A A ke -1- F
B 1,1-=FETE
LC-MS (APC) m/z 517 (MHH).

A X 18 T A BRI

(l):O
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R E R2 2H
—~ ) CH Me m/z 370 (MH+)®
—~)— CH ~ m/z 460 (MH+)®
N
—~ ) CH P m/z 464 (MH+)®
~ CH V\/NCN} m/z 476 (MH+)®
o \*N/ o CH Me m/z 403 (MH+)"
) CH ~ 0 m/z 493 (MH+)®
= . M
N CH P m/z 497 (MH+)
o NZ M
o~ CH \/\/@ m/z 509 (MH-+)
o \_N/ o CH ~ m/z 417 (MH+)V
W CH NN m/z 431 (MH+)®
N
o) CH PN m/z 445 (MH )"
) CH /\Q m/z 495 (MHH)®
W CH A@ m/z 493 (MH+)"
e~ CH /\@ m/z 487 (MH+)"
o—(_ ) CH MNOC, m/z 517 (MH+)®
o \_N/ o CH e m/z 442 (MH+)®
o), CH WNTOY m/z 547, 490 (MH+),
’ By
o—( o CH ~" m/z 502 (MH+)?
N A \\/O
) CH — m/z 465 (MF+)®
3} CH — N m/z 483 (MH+)®
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R E R2 SHt
()2, CH gy m/z 455 (MH+)®
g \_N/ o, CH @——/{: m/z 508 (MH+)?
L) CH Py m/z 484 (MH+)®

—~ ) CH Y m/z 462 (MH+)"
— ) CH A m/z 454 (MH+)®
—~ )~ CH @—4: m/z 475 (MH+)®
;

—~ ) CH A m/z 422 (MH+)?
C"Q* CH /\C\o m/z 470 (MH+)
o~ )— CH M”Oo m/z 499 (MH+)"
: F O N Me m/z 422 (MH+)"
o N Me m/z 379 (MH+H)®
) N Me m/z 371 (MHH)®
)\ N Me m/z 385 (MHH)®
C:)— N Me m/z 355 (MH+)"
o~ CH N m/z 446 (MH+)""
o \_N/ R\ CH @N m/z 472 (MH+)
L) CH —( m/z 403 (MH+)"
° \_N/ 2 CH @N m/z 466 (MH+)"

o~ CH /\Cwoi( m/z 530 (MH+ - boc)”

!

o~ CH ! m/z 486 (MH+ - boc)™

c \—N/ % CH \/\/N\c\)%/ m/z 524 (MH+)"
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M. %4569 NMR, A0 ELEER5.
@, X 744,

(5R,S)-5-[4-(4- - T35 )- TR -1 -FR BE L FF AL ]-5- T A -okeddn -2, 4- — FF)

F£ 22 mL FH%E A AEFER 1-[4-(4- AR )-Tkoz - 1-a8 BE AL - 7 -2-BF (68 mg;
0.23mmol). KCN (30mg; 0.46mmol)F=(NH,),CO; (111mg; 1.16mmol)& ¥ T
50% EtOH/H,O (8mL)¥ F-An# £ 70°C, H Riak. HizRbfE 70°C FH
¥ 1700, AETFIHREK, HixRAMANETERFRLEN, KEs
M %% F K H4EH 1.0M HCL¥% pH 8% & pH=6 HLif it it B IR i ig 44 &
3t R Kk, B NaCl 462K 48 5 A MeCN F I, ¥ BE4h4p 5 #= MeCN
kAR K. 1A FHER HPLC A %A C-18 Ahibi =4, H#
MeCN/H,O+0.1%TFA AME A, A3k F e Ko B i AR R H R
F MAFR ALY . HREBKR. 53] 53 mg (& 62%).

% NMR #9465 >98%

LC-MS (APCI) m/z 370.0 (MH+).

'H-NMR (DMSO-dg): & 10.74 (s, 1H), 8.02 (s, 1H), 7.31 (m, 2H), 7.12 (m,
2H), 3.61 (m, 2H), 3.51 (d, 1H), 3.34 (d, 1H), 2.86 (m, 2H), 2.63 (m, 1H), 1.82
(m, 2H), 1.63 (m, 2H), 1.34 (s, 3H).

(5R,S)-5-[4-(4- F-FF)-9koZ-1-BBEE F R )-5- K L HE Keddr 24- —FR

48~ A (5R,S)-5-[4-(4- A- A )-JR 72 - 1- AR BL AR F AL ]-5- F A -wkedbn-2,4-
ZBR P A ) B AR AR S

B 1-[4-(4- AR )R -1 AR B AL ]-4- R - T -2-BR(93mg;  0.24mmol).
KCN (40mg; 0.61mmol) #=(NH,),CO;s (117mg; 1.22mmol)#F%] 37mg (33%)
B AR A

L.C-MS (APCI) m/z 460.1 (MH+).

'H-NMR (DMSO-dg): & 10.87 (s, 1H), 8.13 (s, 1H), 7.30 (m, 4H), 7.15 (m,
5H), 3.63 (m, 2H), 3.56 (d, 1H), 3.41 (d, 1H), 2.87 (m, 2H), 2.61 (m, 2H), 2.39
(m, 1H), 1.92 (bt, 2H), 1.83 (m, 2H), 1.63 (m, 2H).

(5R,S)-5-[4-(4- - FH)-R " -1- A B A F R |-5-3-skmb-1- 2 - A A )-sked
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$%-2,4-—HR

£ 22 mL BHEAFE 1-[4-(4- AR E)-9K %2 - 1-FE B AL ]-5-2K k- T -2-FF)
(75mg; 0.19mmol). KCN (30mg; 0.46mmol)#2(NH,),CO3(91mg; 0.95mmol)
7 -F EtOH/H,O (1/1) (10mL)F#4& 70°C FHit4k 17.5 o 8F. HAImAZE 45 KCN
(40mg; 0.61mmol)#=(NH,)CO; (250mg; 2.60 mmol)F £ 70 °C FH#HHF 16
DY, RZ BN WA EFE T H0 F, i@ EBGEIRIE 6 F 4 15
¥4 &4 HPLC % %A= C-18 42464k, 4% MeCN/H,0+0.1%TFA B 4E suBLH) .
b FEH e B HiB it AL R & MeCN, 128 5% KHCO; 45 B2 M 7K AR
F E st pH=8-9 5-1# A EtOAc FBULIE & 5 4. TIRHA HA8(Na,SO,). it
JEH AL ZIFR ALY . AREEIKR, 133 60mg (&% 68%).

LC-MS (APCI) m/z 464.2 (MH+).

'H-NMR (DMSO-dy): 8 10.75 (bs, 1H), 8.06 (s, 1H), 7.59 (s, 1H), 7.30 (m,
2H), 7.16-7.08 (m, 3H), 6.88 (s, 1H), 3.95 (m, 2H), 3.60 (m, 2H), 3.47 (d, 1H),
3.35 (d, 1H), 2.86 (m, 2H), 2.62 (m, 1H), 1.86-1.50 (m, 8H).

(5R,S)-5-[4-(4- - I )- PR 22 - 1-FR B F K ]-5-(3-F=-2- K- F K )-2ked
$-2,4- —BF) :

FE A0mL FHE F I 1-[4-(4- -7 H)-IKIE - 1 AR B AR )-5-78 92 -2- A R -2-
AR J=(234mg; max 0.58mmol). KCN (151mg; 2.3mmol)#F=(NH,4),COs (557mg;
5.8mmol) &% F EtOH/H,O (1/1) 26mL)¥ . iz &b £ 70°C 544 F7
& EIERIE 16 . LC/MS T R 7H 15%89 B AL S R B A/ mA
¥4 KCN (65mg; 1mmol)#=(NH,),CO; (245mg; 2.55mmol)+¥iZ Ro-4 5
M E 70°C F 16 B, B KL BREEAFA H,0 SmL)AEEREY.
i i 1 B LR AL T S R F 41 A HPLC £ 4ife C-18 A2dhik, ¥
MeCN/H,0+0.1%TFA F4E A . & H4H W Bo Bt AL k&
MeCN, 1£8 5% KHCO; ¥ B /KA88 % £ sk pH=8-9 FiTJE b iRz 69 /=
Y. FKEEFE 40°C BB THTRE Y FTRIK., ZFRFIF
B A, AR E B, % NMR #4565 >98%. 135 120mg (£ & 43%, 2 #).

LC-MS (APCI) m/z 476.2 (MH+).

'H-NMR (DMSO-d): § 10.77 (s, 1H), 8.72 (d, 2H), 8.03 (s, 1H), 7.36-7.27
(m, 3H), 7.15-7.09 (m, 2H), 3.60 (m, 2H), 3.50 (d, 1H), 3.34 (d, 1H), 2.92-2.80
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(m, 4H), 2.62 (m, 1H), 1.86-1.54 (m, 8H).

498~ A (5R,S)-5-[4-(4- Au- K I )-9k "2 -1-Fx B A F 3K )-5-(3-F 72 -2- -
)k bz D A- ZBR B K ) & T 54k A

(5R,S)-5-[4-(5- Rk 2 -2- B F A )- R -1- A BE A F A )-5-F -k i
2,4-—F

RE A, ERE R RA W FHRAKE , i iE HPLC (220nm, 254nm)
F2 NMR & JLILIE 69 7= # A% 46>98%.

735 147mg (5 & 71%, 2 P47 . H R EEIK,

LC-MS (APCI) m/z 403.1 (MH+).

'H-NMR (DMSO-dg): & 10.73 (bs, 1H), 8.20 (d, 1H), 8.01 (s, 1H), 7.81 (dd,
1H), 6.87 (d, 1H), 5.09 (m, 1H), 3.52 (d, 1H), 3.35 (d, 1H), 3.42-3.26 (m, 2H +
H,0), 3.18-3.06 (m, 2H), 2.08-1.96 (m, 2H), 1.79-1.65 (m, 2H), 1.33 (s, 3H).

(58)-5-[4-(5-R-vkue-2- K F A ) ko2 -1-ABEA F A ]-5-F 2R kel b 2 4-
B A9 (SR)-5-[4-(5-Ro- 52 -2- 3k FH)-% R -1-ARBEA T AR )-5-F A -oked
-2,4-—BR

Y AR BL 6491 4 28 4 (74mg)isT 36mL ¥ TIE/EtOH (25/75)F @ it4g A T
%) Gilson HPLC % %45 & A 4551 Ak

4%£: CHIRALCEL OD, 2.0x25 cm, #i&= 6.0 mL/44F, #BLAl= F Tt
/EtOH (25/75) B = MREE, & UV =220nm.

£ 2R /£ CHIRALCEL OD-H L4547, &4 24 0.46x25 cm, 0.5 mL/
éa\li‘f’ F+ THIR/EOH (25/75), 33 /Z, 220nm.

Rt=9.88 -4, ik BLAY 3T BRAR ee>99%, 29mg (39%).

Rt=11.45 4P, 121k sRBLAG 3T BAK ee=98.7%, 27mg (36%).

LC-MS (APCI) m/z 403.1 (MH+).

(5R,S)-5-[4-(5- R -2- K FH)- ko2 -1- BB A T A5 K TR Ko ix
-2,4-—BA.
VA 1-[4-(5- F-b 8 -2- 2 BOH)- 9K 92 - 1- B B AR ]-4- R 3K - T -2- B . 4
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(258mg; & KAL 0.51mmol)A & #t.

£ 70g Si-60 £k _E4EF DCM+5%MeOH 4F A HBLA) x4 7= 4y 3t 47 44
&, it NMR #= HPLC (220nm, 254nm)iF %] ¢4 45 Z >96%. %3] 201mg (/*
£ 80%, 2 PRS- A K E B,

LC-MS (APCI) m/z 493.0 (MH+).

'H-NMR (DMSO-d): & 10.86 (bs, 1H), 8.21 (bd, 1H), 8.13 (s, 1H), 7.81
(dd, 1H), 7.33-7.24 (m, 2H), 7.22-7.14 (m, 3H), 6.87 (d, 1H), 5.10 (m, 1H), 3.56
(d, 1H), 3.42 (d, 1H), 3.43-3.28 (m, 2H + H,0), 3.20-3.08 (m, 2H), 2.66-2.52 (m,
1H), 2.45-2.31 (m, 1H), 2.08-1.96 (m, 2H), 1.96-1.83 (m, 2H), 1.81-1.65 (m,
2H).

(5R,S)-5-[4-(5- 8- -2- 5 FIH)-9RIZ-1- AR BL IS F K ]-5-3-k-1- K- A
F)-krd bt -2,4- — R

VA 1-[4-(5-F -t me -2- A B -k - 1R B AL |- S-okmk-1- A R -2- BRI 5%
(268mg; & KAA 0.51mmol) /&#t. 152 151mg (5 & 59%, 2 F)#) 4748 18
Y. AT EBIK,

2% NMR #45E >98%,

LC-MS (APCI) m/z 497.2 (MH+).

'H-NMR (DMSO-dg): § 10.81 (bs, 1H), 8.20 (d, 1H), 8.05 (s, 1H), 7.81 (dd,
1H), 7.59 (bs, 1H), 7.13 (bs, 1H), 6.88 (bs, 1H), 6.87 (d, 1H), 5.08 (m, 1H), 3.47
(d, 1H), 3.40-3.28 (m, 3H + H,0), 3.17-3.06 (m, 2H), 2.07-1.95 (m, 2H),
1.79-1.64 (m, 3H), 1.61-1.48 (m, 3H).

(5R.S)-5-[4-(5-F -2 -2- M FH)- ko2 -1-BR B F K )-5-3-F=-2-K-5
F)-ked bt-2,4-— B

VA 1-[4-(5- -7 -2- 2 B )-TR 2 -1 - B B 2K -5 e -2- F - R, -2- B
(244mg; & KAL 0.51mmol)h &E#t. 1F2] 105mg (& & 49%, 2 F )& 478104
Y. AHFE B,

2 NMR #9458 Z >98%,

'H-NMR (DMSO-dg): 8 10.77 (bs, 1H), 8.72 (d, 2H), 8.20 (d, 1H), 8.03 (s,
1H), 7.81 (dd, 1H), 7.34 (t, 1H), 6.87 (d, 1H), 5.08 (m, 1H), 3.50 (d, 1H),
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3.41-3.29 (m, 3H + H,0), 3.16-3.07 (m, 2H), 2.83 (t, 2H), 2.06-1.96 (m, 2H),
1.81-1.66 (m, SH), 1.63-1.51 (m, 1H).

(58)-5-[4-(5- R-"HZ-2- KX B )- KT -1-HBE FHE|-5-C-F=-2-%-A
-k e 5% -2 4- — B A= (SR)-5-[4-(5- M- o2 -2- K F A )- R -1- BB K F
-5z 2- K- A ) K I -2 4- —BR

FaA8 FL 64 91 3 3= #(40mg)ias T 26mL S+ CAR/EtOH (25/75)F @118 A 5
5 B (5R,S)-5-[4-(5- A7 2e -2- K B -9k we - 1- a2 B AL F AR )-5-F AR -oked g
-2,4- BRIt i AR B 6 G 55 B AR AR AT BRAK

Rt=17.6 54F, 3heik BBl sikeg ee>99%, 17mg (42%).

Rt =21.0 54, X121 Pl 3T 8RR A9 €e=98.9%, 15mg (37%).

LC-MS (APCI) m/z 509 (MH+).

S-[({4-[(5-F T -2- 25 ) BRI |URSZ-1- A VAR BRI F K ]-5- LA KR -2 4-
=&

LC-MS (APCI) m/z 417 (MH+).

'H NMR (DMSO-dg): § 0.76 (3H, t); 1.63 (2H, q); 1.66-1.76 (2H, m);
1.96-2.06 (2H, m); 3.12 (2H, bt); 3.48, 3.35 (1H each, ABq, J=14.9); 3.32-3.41
(2H, m); 5.04-5.12 (1H, m); 6.86 (1H, d); 7.80 (1H, dd); 7.96 (1H, s); 8.19 (1H,
d); 10.73 (1H, s).

LC-MS (APCI) m/z 417 (MH+),

5-[({4-[(5- Rt 2- ) BA R -1- R 1B A ) T A -5- B X sked 2 4-
et |

LC-MS (APCI) m/z 431 (MH+).

'H NMR (DMSO-dg): & 0.84 (3H, t); 1.03-1.16 (1H, m); 1.20-1.35 (1H, m);
1.58 (2H, t); 1.65-1.77 (2H, m); 1.96-2.06 (2H, m); 3.11 (2H, t); 3.21-3.42 (3H,
D,0); 3.48 (1H, ¥ ABq, J=14.9); 5.04-5.12 (1H, m); 6.86 (1H, d); 7.80 (1H, dd);
7.99 (1H, s); 8.19 (1H, d); 10.74 (1H, s).

5-[({4-[(5-Rkrr-2- AV R A R -1- KB ) TR )-5-Q-FAAE %
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mkobt-2,4-— R

LC-MS (APCI) m/z 445 (MH+),

'H NMR (DMSO-d¢): & 0.81 (3H, d); 0.88 (3H, d); 1.50-1.59 (3H, m);
1.64-1.78 (2H, m); 1.95-2.05 (2H, m); 3.06-3.16 (2H, m); 3.22-3.41 (3H, D,0);
3.46 (1H ¥ Abq, J=15.1); 5.03-5.12 (1H, m); 6.86 (1H, d); 7.80 (1H, dd); 7.99
(1H, bs); 8.19 (1H, d); 10.71 (1H, bs).

5-[({4-[(5- kT -2-F ) BA R -1-F VBB IO F R )-5-2- % 2-£ T
F )k bt-2,4-—BR 1.C-MS (APCI) m/z 495 (MH+).

'H NMR (DMSO-dg): & 1.66-1.78 (2H, m); 1.96-2.16 (4H, m); 2.64-2.76
(1H, m); 2.84-2.95 (1H, m); 3.08-3.18 (2H, m); 3.33-3.41 (2H, m); 3.43, 3.57
(1H each, ABq, J/=14.9); 5.04-5.12 (1H, m); 6.86 (1H, d); 7.34 (1 H, t); 7.80 (1H,
dd); 8.12 (1H, d); 8.19 (1H, d); 8.70 (1H, d); 10.84 (1H, s).

5-[({4-[(5-Rrbng-2- ) I 1R -1-H VBB T A )-5-[G-FEAEX T
Ak dr-2,4-— 88

LC-MS (APCI) m/z 493 (MH+).

'H NMR (DMSO-dg): § 1.66-1.78 (2H, m); 1.96-2.07 (2H, m); 2.23 (3H, s);
2.84 (2H, s); 3.09-3.20 (2H, m); 3.34-3.43 (2H, m); 3.45, 3.69 (39 1H, ABq,
J=14.7 Hz); 5.06-5.13 (1H, m); 6.87 (1H, d); 6.93-6.98 (2H, m); 7.01-7.06 (1H,
m); 7.10-7.17 (1H, m); 7.81 (1H, dd); 8.08 (1H, s); 8.20 (1H, d); 10.35 (1H, s).

5-[({4-[(5- R 2- ) F R RS -1- AV BB S ) F K )-5-(W9 S-2H-7k v
4-E FE )R 8% -2.4- —FR

LC-MS (APCI) m/z 487 (MH+).

'H NMR (DMSO-dg): & 1.06-1.26 (2H, m); 1.39-1.77 (7H, m); 1.95-2.05
(2H, m); 3.06-3.27 (4H, m); 3.27-3.41 (3H, D,0); 3.48 (1H * ABq, J=15.0 Hz);
3.69-3.79 (2H, m); 5.03-5.12 (1H, m); 6.85 (1H, d); 7.80 (1H, dd); 8.03 (1H, bs);
8.19 (1H, d); 10.79 (1H, s).

S-[({4-[(5-Rothng -2- ) BN ok -1- RV BB X)) F K )-5-(3-"Bokk-4- X &
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Fskeddt 2.4-—BR=Z H. LB

LC-MS (APCI) m/z 517 (MH+).

'H NMR (DMSO-dg): & 1.40-1.78 (6H, m); 1.96-2.06 (2H, m); 2.94-3.18
(6H, m); 3.31-3.44 (5H, m); 3.54 (1H ¥ Abq, J=14.9 Hz); 3.60 (2H, t);
3.90-4.01 (2H, m); 4.25-6.27 (1H);6.85 (1H, d); 7.80 (1H, dd); 8.05 (1H, bs);
8.19 (1H, d); 9.52 (1H, bs); 10.88 (1H, s).

3-{4-[({4-[(5-Rkrg-2- ) A TR s2 - 1- O BB K ) F K -2,5- — Xk
b-4-25) R A

LC-MS (APCI) m/z 442 (MH+).

'H NMR (DMSO-dg): 8 1.66-1.78 (2H, m); 1.95-2.05 (4H, m); 2.37-2.57
(2H, DMSO-dg); 3.07-3.17 (2H, m); 3.25-3.40 (2H, D,0); 3.42, 3.52 (444 1H,
Abq, J=14.7); 5.04-5.12 (1H, m); 6.86 (1H, d); 7.80 (1H, dd); 7.99 (1H, bs); 8.20
(1H, d); 10.91 (1H, s).

3-{4-[({4-[(5- R -2- ) IR | -1- K B AN ) F K -2.5- = Bflokerdt
B-4- RV AR RE T 1,1-—FETE

LC-MS (APCI) m/z 547, 490 (MH+); (MH+)-tBu.

'H NMR (DMSO-d): 6 1.10-1.27 (1H, m); 1.27-1.43 (9H, s); 1.52-1.77 (4H,
Vm); 1.94-2.06 (2H, m); 2.80-2.90 (2H, m); 3.06-3.16 (2H, m); 3.22-3.40 (4H,
D,0); 3.47 (1H half ABq, J=15.1 Hz); 5.03-5.12 (1H, m); 6.76-6.88 (2H, m);
7.80 (1H, dd); 7.95 (1H, bs); 8.19 (1H, d); 10.73 (1H, bs).

5-[({4-[(5- Rtz -2- ) B A R -1- R BB ) F A )-5-Q-"k4-£ T
ke br-2,4- =B

kAL,

LC-MS (APCI) m/z 502 (MH+).

5-[({4-[(5- R 2- ) R A 1R -1- K VBRI ) F XK -5- K sk it -2 4-
—FR
R LA,
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LC-MS (APCI) m/z 465 (MH+).

5-[({4-[(5- Rk -2- 2 ) B R -1- R VAR B ) T A )-5-4- RE A )k
$-2,4-—HBF

kAL,

LC-MS (APCI) m/z 483 (MH+).

5-[({4-[(5-Frbog2- B FA ke -1- AV B A ) F A -5-(1H-2k e -4- 4 )
wked b2 4-—FR

R LhAb,

LC-MS (APCI) m/z 455 (MH+).

4-{4-[({4-[(5- Rt -2-F) B A k= -1- A BB ) F A -2.5- — sk
B-4-FAV K P B

K AL,

LC-MS (APCI) m/z 508 (MH+),

5-[({4-[(5- R -2- ) AR -1- AR ) BB AR ) F A L-5-[2-(1H-1,24-=
s -1-35) LA RS2 4- — BR

RHAL.

LC-MS (APCI) m/z 484 (MH+).

5-({[4-(4- BRI TR -1- K | BB A F HK)-5-2-F R -2- K T A )sked bx
-2,4-—BF

LC-MS (APCI) m/z 462 (MH+).

'H NMR (DMSO-dy): & 1.62 (2H, dq); 1.77-1.86 (2H, m); 2.07-2.19 (2H, m);
2.57-2.76 (2H, m); 2.81-2.96 (3H, m); 3.42, 3.56 (¥4 1H, ABq, J=14.6 Hz);
3.59-3.68 (2H, m); 7.11 (2H, t); 7.27-7.36 (3H, m); 8.08 (1H, bs); 8.71 (1H, d),
10.84 (1H, bs).

5-({[4-(4- BE Ik -1- 2 1A B A F 2K )-5-(W9 S-2H-7th-4- K T )k
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uobt-2,4-—BF

LC-MS (APCI) m/z 454 (MH+).

'H NMR (DMSO-d): & 1.07-1.28 (2H, m); 1.40-1.68 (7H, m); 1.77-1.85
(2H, m); 2.56-2.67 (1H, m); 2.85 (2H, dq); 3.22 (2H, dq); 3.39-3.45 (1H, m);
3.48 (1H ¥ ABq, J=14.5 Hz); 3.53-3.66 (2H, m); 3.75 (2H, dt); 7.11 (2H, t);
7.26-7.33 (2H, m); 8.00 (1H, bs); 10.68 (1H, bs).

4-[4-({[4-(4- I -1- K | BB AR F K)-2.5- = A b -4- K| K
il

LC-MS (APCI) m/z 475 (MH+),

'H NMR (DMSO-dg): 6 1.61 (2H, dqg); 1.77-1.88 (2H, m); 2.58-2.69 (1H, m);
2.85-3.01 (2H, m); 3.60 (1H ¥ ABq, J=14.6 Hz); 3.60-3.69 (2H, m); 7.12 (2H,
t); 7.26-7.34 (2H, m); 7.42 (1H, bs); 7.65 (2H, d); 7.91 (2H, d); 8.01 (1H, bs);
8.85 (1H, s); 10.95 (1H, bs).

5-({[4-(4- B )R -1- 2 | BB A TR )-5-(1H-2K " -4-F ke 22 4-
—

kAL,

LC-MS (APCI) m/z 422 (MH+).

5-({[4-(4-BE )KL -1- K | B BL A F 2)-5-(W S -2H-tb%h-4- 2 F K)ok
ot 47,2, 4-— B

LC-MS (APCI) m/z 470 (MH+),

'"H NMR (DMSO-dg): & 1.07-1.28 (2H, m); 1.40-1.68 (7H, m); 1.76-1.85
(2H, m); 2.56-2.68 (1H, m); 2.85 (2H, q); 3.22 (2H, q); 3.48 (1H half ABq,
J=14.5 Hz); 3.53-3.67 (2H, m); 3.75 (2H, t); 7.26-7.37 (4H, m); 8.02 (1H, bs);
10.79 (1H, bs).

5-({[4-(4- B )R -1- K | FRBEAR )} F A )-5-(3-"Bodk-4- K B )KL
2.4-—FRZ BB
LC-MS (APCI) m/z 499 (MH+).
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'H NMR (DMSO-dy): 8 1.41-1.87 (8H, m); 2.56-2.69 (1H, m); 2.86 (2H, q);
2.95-3.14 (4H, m); 3.33-3.44 (3H, m); 3.52 (1H ¥ ABgq, J=14.6 Hz); 3.55-3.69
(4H, m); 3.90-4.00 (2H, m); 7.25-7.37 (4H, m); 8.07 (1H, s); 9.89 (1H, bs); 10.87
(1H, s).

(5R,S)-5- F & -5-[({4-[5-(= R TF R )mbrz 2-F ok d-1- A 804 ) T A%
i b-2,4-— B

LC-MS (APCI) m/z 422.1 (MH+).

22 NMR &9 4/Z>95%.

'H-NMR (DMSO-dq): 8 10.75 (1H, s); 8.44 (1H, d); 8.02 (1H, s); 7.85 (1H,
dd); 7.03 (1H, d); 3.75 (4H, m); 3.55 (1H, d); 3.35 (1H, d); 3.21 (4H, m); 1.31
(3H, s).

6-(4-{[({4R,S}-4- T X 2,5 — FM ke bt 4- 2 ) F 2 | B BEA Vokod-1- 2 ot
RK-3-M

LC-MS (APCI) m/z 379.1 (MH+).

£2 NMR 9 46)5.>99%.

'H-NMR (DMSO-dy): & 10.74 (1H, s); 8.52 (1H, d); 8.00 (1H, s); 7.90 (1H,
dd); 7.00 (1H, d); 3.78 (4H, m); 3.55 (1H, d); 3.36 (1H, d); 3.20 (4H, m); 1.31
(3H, s).

(5R,S)-5-({[4-(4- B A )RE-1- K BB F 35)-5-F Rokedii-2.4- — FF

LC-MS (APCI) m/z 371.1 (MH+).

#2 NMR #9455 >98%.

'H-NMR (DMSO-de): § 10.75 (1H, s); 8.03 (1H, s); 7.11-6.95 (4H, m); 3.56
(1H, d); 3.36 (1H, d); 3.25 (4H, m); 3.15 (4H, m); 1.33 (3H, s).

(5R,S)-5-[({4-[(4- A ) F Aok H-1- K 1B ) F RS- F Aok b
-2,4-=BF

LC-MS (APCI) m/z 385.1 (MH+).

#2 NMR #45./%.>95%.
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'H-NMR (DMSO-dg): 6 10.72 (1H, s); 7.99 (1H, s); 7.33 (2H, m); 7.15 (2H,
m); 3.50 (2H, s); 3.49 (1H, d); 3.30 (1H, d); 3.12 (4H, m); 2.42 (4H, m); 1.32 (3H,
)

(5R,S)-5-F 2 -5-{[(4-EZ-2- I 0k B -1- A )R BE AR | F A dokedd -2 4- — R,

LC-MS (APCI) m/z 355.1 (MH+).

%2 NMR #9 45 /% >99%.

'H-NMR (DMSO-d¢): & 10.74 (1H, s); 8.40 (2H, d); 8.01 (1H, s); 6.68 (1H,
t); 3.83 (4H, m); 3.53 (1H, d); 3.33 (1H, d); 3.18 (4H, m); 1.31 (3H, s).

5-(3- R B E)5-[({4-[(5- Rz -2- ) B ko -1-F VBB ) F A%k
-2 4-— = A B

¥ 3-{4-[({4-[(5-Rokrg-2-F) B ko -1- 2 AR B AL ) F L ]-2,5- — &K
sk b -4-F ) A A B A TR 1,1-=F A LE5(426mg, 0.78mmol) &F 10 mL
CH,Cl, 3 An N 4 mL #) TFA. ¥ iZ R AR R EEBTHH 1D, REEHR
£33 408mg (93%) e AFALE 4. A Ea EEIK,

LC-MS (APCI) m/z 446 (MH+).

'H NMR (CD;0D): & 1.48-1.63 (1H, m); 1.69-1.96 (5H, m); 2.01-2.12 (2H,
m); 2.93 (2H, t); 3.20-3.29 (2H, m); 3.40, 3.60 (334 1H ABq, J=14.6 Hz);
3.44-3.54 (2H, m); 4.85 (4H, D,0); 5.14-5.22 (1H, m); 6.78 (1H, d); 7.67 (1H,
dd); 8.08 (1H, d).

5-[4-(5- B tm22- K B )-SR -1-B B F K )-5-9R o -4- ke b2 4-
— AR B

¥ 4-{4-[4-(5-F -z -2- 2 BTk om -1 - B A F 2K)-2,5- = K-k ek kg
4-3) -7k - 1-F B T BE(100 mg, 0.16 mmol)iaF 2M 2 B8 (L #8 T B8, 30 ml)
Fo B BF(S ml). ¥ B4R 50 °C FHE 1 8F. AL 1F %) 90.5 mg (0.16 mmol)
A ATFARAL S 5-[4-(5-F-wHme -2- B R )-9R w2 - 1-BR BL AR F K )-5-9k e -4- ok
Woir-24- BB, T EE,

LC-MS (APCI) m/z 472.3 (MH+).

'H NMR (DMSO-dg): $10.88 (1H, s); 9.05 (1H, d); 8.48 (1H,m); 8.21 (1H,
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d); 7.82 (1H, dd); 6.87 1H, d); 5.10 1H, m); 3.47 (2H, s); 3.43-3.13 (7H, m); 2.78
(2H, m); 2.02-1.39 (9H, m).

4-{4-[4-(5- -2 -2- R F )R- 1- B T K )-2,5- — ARk bt -4-
AR -1-F BAR T B

AT HER LB, ARRE-1,4-ZFER 1-RTHE 4-F8, #lwii
Albert A Carr %, Journal of Organic Chemistry (1990), 55(4), 1399-401.

LC-MS (APCI) m/z 472.3 (MH+-Boc).

5-[4-(5- R R -2- B B )RR - 1- BB R TR )-5-(v9 S-mikvh-4-24)-2.4-
—&

LC-MS (APCI) m/z 403.2 (MH+).

'H NMR (DMSO-dg): & 10.77 (1H,s); 8.20 (1H, d); 8.19 (1H,s); 7.81 (1H,
dd); 6.87 (1H, d); 5.09 (1H, m); 3.88 (2H, t); 3.45 (2H, s); 3.38 (2H, m); 3.21 (2H,
t); 3.13 (2H, m); 2.02 (2H, m); 1.84 (1H, t); 1.72 (2H, m); 1.60 (1H, d); 1.32 (4H,

m).

5-[4-(5- R -2- K B )RR -1 AR B T AR -5 -4 ok 52,4
—REZRATE

LC-MS (APCI) m/z 466.2 (MH+).

"H NMR (DMSO-dg): & 11.15 (1H, s); 8.97 (1H, s); 8.76 (2H, d); 8.20 (1H,
d); 7.82 (2H, dd); 7.80 (1H, d); 6.86 (1H, d); 5.10 (1H, m); 4.17 (1H, m); 3.73
(1H, d); 3.41 (2H, m); 3.17 (2H, m); 2.08 (2H, m); 1.72 (2H, m).

4-({4-[({4-[(5-Rmkz-2- ) B |k e2 -1 - VR B R T A ]-2,5-— Fukok
$-4-2 TR R -1-F 881,1-—F A TEg

AR E 408 A (5R,S)-5-[4-(4- #- R )R o - 1-FR BE AL F A ]-5-F Aokl
W-2,4- — B P 1L ] S AT AL o4 .

LC-MS (APCI) m/z 530 (MH+ -boc).

'H NMR (DMSO-dg): & 0.88-1.10 (2H, m); 1.30-1.77 (16H, m); 1.94-2.06
(2H, m); 2.53-2.77 (2H, m); 3.05-3.17 (2H, m); 3.21-3.41 (4H, D,0); 3.48 (1H
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#+ ABgq, J=14.7 Hz); 3.73-3.88 (2H, m); 5.03-5.12 (1H, m); 6.86 (1H, d); 7.80
(1H, dd); 8.04 (1H, bs); 8.19 (1H, d); 10.55 (1H, bs).

5-[({4-[(5- Rz -2- 2 ) BE R -1-F VBB F A |-5-(RZ-4- X FH)
et -2.4- R = S T8 3k

Jo A 5-(3-BI A A)-5-[({4-[(5-Fkre -2- ) B A ke - 1- A L B B AR )
WK R -2 4- — R = B, L BR P A ) AR AL AW

LC-MS (APCI) m/z 486 (MH+).

'H NMR (DMSO-dg): & 1.17-1.40 (2H, m); 1.47-1.81 (7H, m); 1.94-2.07
(2H, m); 2.75-2.93 (2H, m); 3.06-3.42 (7H, m); 3.50 (1H¥ABq, J=15.6 Hz);
5.04-5.12 (1H, m); 6.85 (1H, d); 7.80 (1H, dd); 8.06 (1H, s); 8.08-8.22 (2H, m);
8.45 (1H, bd); 10.85 (1H, s).

N-(3-{4-[({4-[(5-Bkog-2- ) Bk ke -1- R VAR e 3K ) F A -2,5-— &K
ke br-4-35) A 2R ) F AR B

¥ 53-8 A A)-5-[({4-[(5-A g -2- ) R R -1- 2 ) AR B ) T AL
Ko b7-2,4- =B = #. L BL(100mg, 0.18mmol)fE 2 mL DCM % %] s E . Am A
DIPEA (627L, 0.36mmol) 3F ¥ 3% # K it 3 JU o5 4F . A= A 52 Bt & (16uL,
0.18mmol)F44iZ R L R A £ R FHIFTA,. @444 HPLC 4iutn
4.

LC-MS (APCI) m/z 524 (MH+).

'H NMR (DMSO-dg): 8 1.19-1.52 (2H, m); 1.58-1.77 (4H, m); 1.95-2.06
(2H, m); 2.85 (3H, s); 2.83-2.93 (2H, m); 3.12 (2H, t); 3.19-3.46 (3H, D,0); 3.50
(1H half ABq, J=15.7 Hz); 5.04-5.12 (1H, m); 6.86 (1H, d); 6.97 (1H, t); 7.80
(1H, dd); 8.01 (1H, s); 8.19 (1H, d); 10.79 (1H, s).

L5 9
(5R,S)-5-[4-(5-F- 7 -2- )tk B 1-BBLA FA)-5-G-FR2-A-AL)-
kel b-2,4-—FR
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. 75°C T (hIR) B HARA I 1-([4-(5-R-2-72 38 )-1-9% % 2 | #4 B
F)-5-(2-m5 K )-2- /%, BR(0.397 g, 0.936 mmol). FAL4F(0.122 g, 1.87 mmol).
BB 45(0.500 g, 4.68 mmol)F= 50% LBE(4 mL)4it 3% 17 I Bf, B id 52 45K A
* LB, A IMHCI ¥ pH iR £ 6, HizR&EZRLIE. AV EKEFEIK. .
MR SFE 45°C Ty A= b TR, @i iR fa4h BAR 246425 THE(2x10
mL)Z BUZ IR A M  AAIKIER P B E % 6974 . A Nay,SO, T )%, id ik 5
RYGEH PADTIFE] B =3 =4, Ko 7H0 FHE T ERA(5-10 mL). &5
R ARG g) Litmnddatictz. A EtOAc. M/EH EtOAc-MeCN (1:1)
HBLmATE] 030 g (5 F 65%)MAFHALA M. Ha &L HEK,

LC-MS (APCI) m/z 494 (MH+).

'H NMR (DMSO-dg) 8 10.78 (1H, bs); 8.70 (2H, d, J= 5Hz); 8.13 (1H, d, J=
3Hz); 8.02 (1H, s); 7.63 (1H, dd, J;= 3Hz, J,= 9Hz); 7.33 (1H, t, J= 5Hz); 6.93
(1H, d, J= 10Hz); 3.63-3.56 (4H, m); 3.52 (1H, d, J= 14Hz); 3.34 (1H, d, J=
14Hz; #/KAZ 546 %), 3.24-3.14 (4H, m); 2.82 (2H, t, J= 7Hz)F= 1.79-1.50
(4H,m's). ’C NMR (DMSO-dg) 8 175.6, 169.5, 157.2, 157.0, 156.5, 145.6, 137.3,
119.2, 119.1, 108.8, 62.4, 52.7, 44.5,38.2, 36.4 #= 21.2.

%o F &R

1-([4-(5-R-2-7m2 ) -1-9R % A R B AR )-5-(2-F 2K )-2- /R AR
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O LHMDS
SIS S,
=N I

© \/OY\/\(N\
|
»

ZM503902 Sulfonamide O N
M=275.76 ZM503902 Ester
M=194.23

m@f N N-
=N n_/

ZM503902 Ketone
M=423.93

oicngo

B RARE P H B4 1-(5-A-2-wbmm 2L )-1- 1 A &% Bt 2L 9k 4 (0.64g,
2.32mmol)i& F-F THF (25 mL, 40 rel vol)FT 15 2 #4158 437 2.-10°C, MM
R I ) AR B AR 4 4T N B R AR B R AR iR e X LHMDS 1M
49 THF (4.64mL, 4.64mmol) &, KRG HFiZRMILIHF 40 547, £ 4 5%
AR 4-(2-E7 R)-T B L E5(0.68g, 3.48mmol) (34 8)49-F THF
(6.4 mL, 10 rel vol iR 54 Z BA-M L4 30 947 A 4eF2 NH,CI (0.64 mL, 1
rel volyi&iZ A4 A K miF 2| Bkskad. ¥KiZiamisT DCM
(20 rel vol)F+A ALE A 7K(15 mL, 24 rel vol). #7K(15mL, 24 rel vol)#ki45 ELJ
MgSO, T, Bid##ERLAKREEFN TR =4, HKE EEKRO0.84g,
85%). i# 1t Biotage FLASH &3k 4h A0 = 4, 18 8 TBR T E&/ 5+ TA(90:10)
YA BT, MmIZE|4ER, A& &R Tl EK,

1-(5- 8202 5 )-1-F XA B Akd

BIEA 1-(5-R-2- AR (1 HB)ET FREQS MRS R T Ao
ANETHE(1] 5555 RAWAERS T A E 5°C, A FKO.5 MEFR)
Akt T ARBLRAZ R AONEN A I TR T, RIFBEKT 10°C. —EiftmA
B AFZR AR RIBAE TR, JAK(6.6 MR L RS M ITIR I
PEHE T RQ AR T AR R RE A T RQ AR FRIEGSTAE 40°C
TR FRITA,

1-(5-R-2-m )%k %
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cl Toluene
= /T \ Pyridine — / \
- | T HN NH  —— CI~<\:_>7N NH
N" >cl \— 120°C N o
DCP Piperazine ZM503902 Pyridine
M.W. 148 M.W. 86 M.W. 197.5

B ERRERG SE)VmAINREEEY. ERETEHEEIF MmN
(1.43 AMKRAR), RLE AN T R (2.14 ANMEAAR), #EHAF 2] 69 R FH5 3£ 120°C
FAndh 2B AMAFE) TR, WA E PN 2,5- =& e (DCP),
FJ6 An AP R (1.43 MRS BIAR, SRR R BN B IR
Huid £ ~30°C AR R R BB R . RBAE S DI AEESH DCP 6 RE AN
B35, sLitH|4 DCP #9E 494 20%. K iZ R AR ZRFEALRE
RF| R T A

¥ B RAA AN E TR, REMAKG MAR), »EREFAT
R AMARBR)VRFEBAKAD, & FHFAAVEIF A HO (6 MER)B R kA, R
JA 2E7K(6 AMRAR) A ALE .

(58)-5-[4-(5-R-"HoZ-2-5)-% B -1- BB A F 3 )-5-3-Fw-2- K- R )%
o 5, -2,4- = BF Fo (SR)-5-[4-(5- - -2- 2 )"k % - 1- AR BE AL ¥ K |-5-(3-"8 72 -2-
A - AR kel bz -2.4-— B

AR BL 6991 K 5240 (23mg)E T 8 mL F TH/EtOH (25/75)F @ id4& A F
5| Gilson HPLC % %4 B 4t sk

#%: CHIRALCEL OD, 2.0x25 cm, Ai& = 6.0 mL/&4F, #®piil= &+ it
/EtOH (25/75), iRE = B AWM E UV =230nm.

M 4E sTak Kk 5 £ CHIRALCEL OD-H _E&-#47, &% 4: 0.46x25 cm, 0.5
mL/44F, 57+ CI/EOH (25/75), 3R /Z, 220nm.

Rt=11.5 54F, ik SPLEGXT IR ee>99%, 8.7mg (37%).

LC-MS (APCI) m/z 494.1 (MH+).

[a]p = -26.4° (¢=0.0022 g/mL, EtOH, t=20°C)

Rt = 14.5 54Y, T2 RILEI 3T B4R ee=98 %, Img (39%).

LC-MS (APCI) m/z 494.1 (MH+).

[a]p = +24.5° (¢=0.0026 g/mL, EtOH, t=20°C).
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%#H 10

18 5 L5 8 K9 P ATE LM F EHETILEM.

5-[4-(4- R - KK )%k -1- A BEK T
A-5-(3-R-2- K- AR E-24- =
i3]

N
VAR
7 N

m/z 493 (MH+)

5-[4-(4- B - R K )-%E-1-BBETF
A ]-5-[2-(5- B -2- 2 ) TR -k %

2,4-—F

N
FON\ N N/&O
0o ,
N—

/>\ Va

F

m/z 481 (MH+)

5-[4-(5-F -2 2- )% E-1-# B A F
E1-5-12-(5- f-Bor2- K - LA -k B

2,4- =

Q

N
=N A
RN ’N_f‘b NTSg
N—

</\ Yk

F

m/z 498 (MH+)

5-[4-34- —R-F A )vhE - 1-EBL AT
A5G- FR2-K-AK]-H 24—
L]

m/z 527 (MH+)

LS 11

BB k) 8 AR 6 ik A ALl T 518 X bg4k A4
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~

HN

2 O
\‘(NH
O

B v 4] 4k
R R2 z RN
) Me S GC/MS m/z 242 (M")
e~ )— Me S GC/MS m/z 267 (M")
-
. - M S GC/MS m/z 326 (M*
N e m/z (M)
<) Me SO2 LC/MS m/z 275 (MH+)
Nc@ Me SO2 -

M. 3+ NMR-$£38 AL 52 331

1-(1,1'-BA K -4- 3 58) 7 -2-BF)

JA R A ARE(231 mg, 1.89 mmol). [1,17-A (= M) = R 4k = 248D
5 AT 544 (1:1) 36 mg). FRQ20ml). FE(7.5ml). tafsBR4h
KR (3.5 ml&L 3 1-[(4-i8 KA )AL A -2-B1(357 mg, 1.46 mmol)F 4 80 °C
FRRBEH 18 I BF. AE e AH R A Z R RS T F RN LB LA,
Wit Pk B E AL E W, B 25 LB LB TR BLMm AT 277 mg

4.
GC/MS m/z: 242 [M"].

"H NMR (CDCLy): § 2.33 (3H, s); 3.73 (2H, s); 7.37 (1H, s); 7.42-7.48 (4H,

m); 7.54-7.59 (4H, m).

d A 1-(1,1'-BA R -4-BK) A -2-BF P 32 4 & F 340544
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4-[2-FA R ERK]-1,1-BR-4- 1

GC/MS m/z: 267 [M +].

'H NMR (CDClLy): & 2.34 (3H, s); 3.75 (2H, s); 7.44, 7.54 (4H, abq, J=8.5
Hz); 7.67, 7.74 (4H, abq, J=8.5 Hz).

1-({4'-[(E AT 2) AR -1,1- B K4 R4 5 -2- B

GC/MS m/z: 326 [M +].

"H NMR (CDCls): § 2.34 (3H, s); 3.73 (2H, s); 7.30 (2H, d); 7.43 (2H, d);
7.51 (2H, d); 7.58 (2H, d).

1-(1,1"-BR R 4- R A B R ) 7 -2-BF)

EEBERTH 1-(1,1-BEK4-53K) 7 -2-F7(69 mg, 0.28mmol)L 2% B A48
(72 mg, 0.85 mmol). iTALEL S47 45 ((525 mg, 0.85 mmol). 7K(5 ml)F= F BF
(10ml)—A3H 3 I BF,  ArATK(50 ml)FHF = 4 E RN L8 TES(3 x 25 ml).
Bz EB R oKk, AARBRMATRARLENRE 78 mg (99%) =4, K
hJE R VAT 22 3 —F dh AL AL A .

LC-MS (APCI) m/z 275 (MH+).

'H NMR (CDCl,): & 2.47 (3H, s); 4.22 (2H, s); 7.44-7.54 (3H, m); 7.64 (2H,
d); 7.80, 7.97 (4H, abq, J/=8.6 Hz).

4-[(2-FARA ) BA -1, 1 -BE R4

dobe B 1-(1, 1B A AR R -2 & AR 64

'H NMR (DMSO-de): 8 2.48 (3H, 5); 4.23 (2H, 5); 7.74 (2H, d); 7.81 (4H, 1);
8.02 (2H, d).

BXIYTABGRE

405~ A(5R,S)-5-[4-(4- B- T 2R )-9R -1 - AR BE AL F AL )-5- F Aok e bt -2 4-
ZBR (REP) )FTIEHIE T IMEH.
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R R2 z -

/@f ™~ Me S02 m/z 396 (MH-+)
cl X N

F
- M S(0 /z 413 (MH+
%o@— e (0) m/z 413 (MH+)

) Me SO2 m/z 345 (MH+)
e )— Me SO2 m/z 370 (MH+)

M. 24 NMR-Z48 A I 52 3603 4,

(5R,S)-[4-(5- Rt -2- R FI)- KA Bt L F L )-5-F 3 sk b 2.4- — R

LC-MS (APC) m/z 396 (MH+).

'H NMR (DMSO-dg): & 1.27 (3H, s); 3.71, 3.78 (34 1H, ABq, J=15.0);
7.23 (1H, d); 7.36-7.41 (2H, m); 7.82-7.87 (3H, m); 8.04 (1H, dd); 8.27 (1H, d);
10.79 (1H, s).

5-R-2-{[4-(F RArB i) R R SR

¥ 2,5- & e(1.48g; 10mmol). 4-F R AABLA KE(1.89g; 11mmol)F=
Cs,COs (4.24g; 13mmol)/E 75mL NMP ¥ %) s 4R iz abh R e 249 170°C
FTidR&R., AHEdEE CsC0; HHEMERAE HO 5 EtOAc X8, A
Na,SO, FRAMANF KL, & ERW T IR EOAc 2:1 FFidik 44,
1.42 g(50%).

LC-MS(APCI) m/z 284 (MH+),

'H NMR CDCls: § 3.09 (3H, s); 7.02 (1H, d); 7.33 (2H, d); 7.76 (1H, dd);
8.00 (2H, d); 8.17 (1H, s).

5-FAS[(4-[(ERTFTRRALI-BEE 4- R P ABLA) T A K
-2,4- =

EERTH 5-FRS[({(4-(ZRF )AL I-BOR-4- 808 F A
kel -2, 4- —BR(48 mg, 0.112 mmol)-5 T AALER £47 41 H) (50 mg). BB £.44(50
mg). 7K(5 ml)F= FEE(10 ml)—ALHEHF 18 BF. L8 B BRIHE AN TER F
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% o M AF 2] 20 mg AFAALEH.

LC-MS(APCI) m/z #%533 413 (MH+).

'H NMR (DMSO-dg): & 1.41 (3H, s); 3.04-3.27 (2H, m); 7.47 (2H, d);
7.67-7.73 (2H, m); 7.78-7.90 (5H, m); 8.21 #= 8.37 (1H, 2 s); 10.79 #= 10.91 (1H,
2s)

5-F R -5-[([4-[(ERTFTR)RK]-1L1I-BRE4- KK ) T Kokl -2,4-
— R

LC-MS(APCI) m/z #.35 397 (MH+).

'H NMR (DMSO-d): & 1.33 (3H, s); 3.29 (2H, s); 7.42-7.45 (4H, m); 7.61
(2H, d); 7.77 (2H, d); 7.99 (1H, s); 10.75 (1H, s).

5-[(1,1"-BA K -4-FR AR e AN ) F K )-5- F A okedlt-2.4- — R

LC-MS(APCI) m/z 345 (MH+).

'H NMR (DMSO-dg): § 1.27 (3H, s); 3.72, 3.81 (2H, abq, J=15.3 Hz); 7.45
(1H, t); 7.52 (2H, t); 7.76 (2H, d); 7.82 (1H, s); 7.88, 7.94 (4H, abq, J=8.9 Hz);
10.80 (1H, bs).

4'-{[(4-F 5A-2,5- = FMRkeddn-4- ) F R | AEBA-1,1-BE XK 41

LC-MS(APCI) m/z #2.35 370 (MH+).

'"H NMR (DMSO-de): 8 1.26 3H, s); 3.74, 3.84 (2H, abq, J=16.0 Hz); 7.81
(1H, s); 7.91-8.03 (8H, m); 10.81 (1H, s).

g4 12
TRk b 6 T Bk K 696 A%,

o O\\s H
—-S—, - O
HN 0" H

>/-/NH
O F
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A RIS RIEE 0T .

H
©/\SY a ©/\S/iN>;O
o (90%) o H
i H . H
b ©/\S/jN>::O . ©/\S/'-iN>’;O
o7} o7 N
A B

o\
c \

: H
S : N o
A —_— =\
CI Yy N/E
H

(95%)

NH /jN/M;o
+ ¢ —
(80%)
F

XA A2 &4+ a) KCN, NH,CO;, EtOH/H,0, +90°C, 3 N Bt. b) F M4 &,
CHIRALPAK AD, ¥ B4 A #%BLA. ¢) Cly (g), AcOH/H,0, <+15°C, 25 54,
d) =#RKE T, THF. -20°C,30 44,

KRI T %

(58)-5-({[4-(4- BRI R -1 |RBA ) FA)-5- F A okedin-2.4-— FA

¥ 4-(4- B K ke 3 B 3 (63 mg, 0.29 mmol)&F 3 mL F THF , A=
FAA TGO pl, 0.29 mmol) P Ao Ek-7KIE L4320, Ao [(4S)-4-F 5
-2,5- = R ARk ek b -4- 2 F AR BER(80 mg, 0.35 mmol)F AN 10 545 Ao
N R TS0 pl, 0.29 mmol)FF £ IRFEE T ¥ iZ R RSt E
LC-MS (APCI) & BeAt A 1k, R KRB RAW ¥ A4 AT EtOH A
M E 50 °C FFb30, Bk, MERIEH M A EBtOH//KRELE
AP FIRERE 87 mg.
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LC-MS (APCI) m/z 370 (MH+).

'H NMR (DMSO-dq): 8 10.73 (1 H, s); 8.01 (1 H, s); 7.29 (2 H, dd); 7.11 (2
H, dd); 3.61 (2 H, dd); 3.50, 3.33 (3324 1 H, ABq, J=14.7 Hz); 2.91-2.80 (2 H, m);
2.67-2.57 (1 H, m); 1.82 (2 H, d); 1.62 (2 H, ddd); 1.33 (3 H, 5).

%o T &R

5-F A-S-{[CGRA T H)AA ) F A ke bt-2,4-— B

6 AN 35 F e N LBEFaK(315mL/135mL). A2\ 31.7g (0.175 mol)
F A BAEA. 22.9g (0.351 mol)F 474 84.5g (0.879 mol) B i 4%, H5F %JLEL
MBI RISCGEIR 90 °C)F BIAHHE 3 D BF. AWK KIFIZ R AL A B
20(0.5 1NBF), K FENREL ET LR A 4B E 400 mL /K5 700 mL
LB LESZ ) B i, B LBR LER(300 mL)FEERAKAD. WA 564 Huta A4

Fadh AK(150 mL)% &, TIEWNa,S0,). TEFARLETF. R ZMW R4,

W) @&z R F AN 300 mL — 8 Fhe. RLFR 4. hEFEEH R 438g
(90%).

LC-MS (APCI) m/z 251.1 (MH+).

'H NMR (DMSO-dg) 6: 10.74 (1H,s); 8.00 (1H, s); 7.35-7.20 (5H, m); 3.76
(2H, s); 2.72,2.62 (34 34 1H, ABq, J=14.0 Hz); 1.29 (3H, s).

BC NMR (DMSO-d¢) &: 177.30, 156.38, 138.11, 128.74, 128.24, 126.77,
62.93,37.96, 36.39, 23.15.

(55)-5-F A-5-{[(FE T R)AUE] F A ket dn-2,4- =B
18 4% A 250mm x SOmm #£ /£ Dynamic Axial /& /) #]&% HPLC & 4st
RSN R BIATF M B R EAFHMAES . TR E AN

CHIRALPAK AD, #tBL#A =% 82, A& =80mL/5 4", R E =32 K,
UV=220nm, # & KE=150mg/mL, E£54AF=20mL.

AR S PR G BT 1] = 6 4747,

1% /A & B Daicel # 250mm x 4.6mm CHIRALPAK-AD A 54 45 & 47
ST, RAR=0.5mL/o4F, LA =B, UV=220nm, & E=3F R E.

AFARAR S 69 PR QG BT TE]= 9.27 44F,
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FE 1T 89 48 A >99% ee.

LC-MS (APCI) m/z 251.1 (MH+).

[0]p=-30.3° (c=0.01g/mL, MeOH, T=20°C).

'H NMR (DMSO-dg) &: 10.74 (1H,s); 8.00 (1H, s); 7.35-7.20 (5H, m); 3.76
(2H, s); 2.72, 2.62 (35 4 1H, ABq, J=14.0 Hz); 1.29 (3H, s).

¥C NMR (DMSO-dg) 8: 177.30, 156.28, 138.11, 128.74, 128.24, 126.77,
62.93,37.96, 36.39, 23.15.

(SR)-5-F A-5-{[(FRAE T E)RK| T Aok eddt-2,4-—F

i it ) 250mm x S0mm #£ /£ Dynamic Axial /& /) #|&% HPLC % 4st
ik 49 oh K AT F B R B AT, TR E A
CHIRALPAK AD, # i 7% = 8, A ik =89mL/ 54, & E=3R 3% 8 K,
UV=220nm, # & KE=150mg/mL, E44&#2=20mL.

AR RG] = 10 4T,

1¢ ) & B Daicel 4 250mm x 4.6mm CHIRALPAK-AD A& %} 5 M 46 #t 47
AT, RAE=0.5mL/54F, BRABLA=CEE, UV=220nm, &/E =3 358 E .

AR G R BT 1] =17.81 44T,

A& 04 F- M 48 2 4 >99% ee.

LC-MS (APCI) m/z 251.0 (MH+).

[o]p=+30.3° (¢=0.01g/mL, MeOH, T=20°C).

'H NMR (DMSO-dq) 8: 10.74 (1H,s); 8.00 (1H, s); 7.35-7.20 (5H, m); 3.76
(2H, s); 2.72, 2.62 (34 1H, ABq, J=14.0 Hz); 1.29 (3H, s).

3C NMR (DMSO-dg) &: 177.31, 156.30, 138.11, 128.74, 128.25, 126.77,
62.94,37.97, 36.40, 23.16.

[(45)-4-F 3-2,5- — R ARk b7 -4- 5| F AR BL R

¥ (55)-5-F B-5-{[GRA T A )BT A ok d-2,4- 2 BF(42.6¢; 0.17mol)
/T AcOH (450 mL)5 H,0 (50 mL)#)R&4. HiZREWIENKIKE, £
Cl, (@) it iZ R HA, A ARAE, 2FRERIFAIKT+HISC. 255
B R E F R EH IS A T LOMS A= HPLC 547, 27 RAHEA,
¥ &R H BRI 30 24P AR R E ISR, R RIFAEIZTC R
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JETF AR RE B LR FERN . HiEEH e BAREF T FRG0OmL) ¥
FEAB R RLBE LRFERN. BRAELZTR. RE¥R HEFTH
TEE(A00mL) F FiE M £ +40°C, B4, FZARAHNETR, sbEdid
AT JEECE R A, A S CoR(6x100mL) iR ST E+50°C T R/EES T
FrRiIA., ZFREFE Y. HEFEHR. 55369 g (95%)FFAAE4.

# HPLC #9465 /Z =99%, NMR L #iZ 465 .

[a]p=-12.4° (¢c=0.01g/mL, THF, T=20°C).

'H NMR (THF-dg): § 9.91 (1H, bs); 7.57 (1H, s); 4.53, 4.44 (3 1H, ABq,
J=14.6Hz); 1.52 (s, 3H, CH3).

BC NMR (THF-ds): § 174.96; 155.86; 70.96; 61.04; 23.66.

[(4R)-4-F -2,5- = R AR KA 5R-4- 55 T HBLRA

A R AT [(4S)-4-F 2 -2,5- — R sked bt -4- 38 | F B BL R PT 1K 09 o ik it 4
VA(SR)-5-F B -5-{[CRAA T A)AR AR T A ) sRod be-2,4- — B7(10.0g, 40mmol)A
Frt. 153 8.78g (5 & 96%) M A7 AL,

% NMR #945Z > 98%.

[a]p=112.8° (¢=0.01g/mL, THF, T=20°C).

'H NMR (THF-dg): 8 9.91 (1H, brs); 7.57 (1H, s); 4.53, 4.44 (34 4 1H, ABq,
J=14.6Hz); 1.52 (s, 3H, CH;).

3C NMR (THEF-ds): § 174.96; 155.84; 70.97; 61.04; 23.66.

FEHH 13
PR L) 12 PRk 6 7 sk A B A T )18 X 49154

0 i H
\\S : N
-2\ O
R \gj N>:;
@) H
B A4
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ST
m/z 246 (MH+); '"H NMR #¢4%

s
H m/z 185 (MH+); '"H NMR #¢ 4%
N
Q _ </ >

. m/z 198 (MH+); '"H NMR #¢3&

o Hy=— m/z 218/220 3:1 (MH+); 'H NMR ##%

~ A O@ m/z 247 (MH+); 'H NMR #44%
F N N
F
2 O@ m/z 204 (MH+); '"H NMR #44%
2N N
NC
0 'HNMR #%4&
T
b neo 'HNMR #3%
A
7 0@ 'HNMR #k4&
. N
LNTO 'H NMR #44&
F XN N
FF

"HNMR # 38

&Y @ 'HNMR k4%

| @ m/z 225 (MH+)
o X N N
/ B m m/z 240 (MH+)

\[( @ @ m/z 235 (MH+)

@ U m/z 203 (MH+)
/0@"@ m/z 208(MH+)
q( @ @ m/z 262 (MH+)

85



200910147512. X o E18/118m

Jijfo N m/z 214 (MH+)
:. Q"g m/z 212 (MH+)
) Q"U m/z 203 (MH+)
. O°U m/z 208 (MH+)
Z‘J@OU m/z 246 (MH+)
FJQ(OU m/z 214 (MH+)
)L O \O m/z 235 (MH+)

m/z 220 (MH+)

N

i \C m/z 220 (MH+)

m/z 197 (MH+); '"H NMR 438

m/z 285 (MH+)
=N
CV QQ
2 m/z 195 (MH+); '"H NMR #44&
UOO m/z 257, 259 (MH+)
Br X N
/N

m/z 258 (MH+)

F \_/
% NV m/z 270 (MH+)
\_/
%N N m/z 274, 276 (MH+)
LF ~ m/z 324 (MH+)
\ / AN

N\ m/z 230 (MH+)

N m/z 229 (MH+)
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2\ \““/ N\/:\N m/z 241 (MH+)
- @ ) m/z 265 (MH+)

FIT R 84 I e 5638 4 T W B de L AT AE.,

4-{4-[(ERTFR)RA XA RR =R TE

¥ Pd(PPhs), (87 mg, 0.0075mmol). LiCl (190 mg, 4.5 mmol). 4-{[(= &
WA e LA 1R )-3,6- — Aie - 1(2H)- F BRAR T B5(0.50 g 1.5 mmol). 4-(=
AT AR MEL(0.43 g, 2.1 mmol)Fe Na,CO; K& (2 mL, 2N B&)E 5.2
mL DME 452 85°C Fhndk 3 ) Bf, MEALNE TR A LERELMFT
Rk, AR FEAM 4 BLAE DCM (10 mL). Na,CO, K% (10 mL, 2N 757 )F 3R
NH,OH (0.6 mL)Z 8. 4 & & & A DCM (3 x 10 mL)FBR/KE., Tl
(Na,SO,) 7R % & 51 9 A AL E ., 8 i 42 &3 7% (SiO,, & W/ T B T 8§ /DCM
5:1:1)4EALF 2] 4-[4-(Z A F AA)KK]-3,6-= A -1(2H)- F B 4% T B
(0.27g, 52%). ¥ =#4= 5% Pd/C (30 mg)f MeOH (3 mL)¥ &4 4 H, (1
atm) ¥ 4 24 D BF, HiZ RSB EAF AR L R REFD 4-[4-(=
AP SO F A R - 1-F B AR T B (0.23g, 86%). 5487 #5F TFA (2 mL)
5 DCM(4 mL)#RAMFE TR THIE 2 M. REZR L RAWHBiT
#| &% HPLC 44k ™ i3 2|47 1L241(0.14 g, 58%, = 26%).

LC-MS (APCI) m/z 246 (MH+).

"H NMR (CDCls): 8 9.38 (1 H, bs); 8.97 (1 H, bs); 7.26 (2 H, d); 7.20 (2 H,
d); 3.60 (2 H, bd); 3.07 (2 H, q); 2.88-2.72 (1 H, m); 2.18-2.01 (4 H, m) T

F NMR (CDCl5): —58.35 (3F), —=76.19 (3F).

4-[(4-RARE) LI )-1,2,3,6- 19 Sothow 35 84 3k

J£ 85 R T 4% PACL(PPhs), (47 mg, 0.07 mmol)#= Cul (13 mg, 0.07 mmol)
7% T Et;N (2.7 mL)#= THF (8.4 mL)F#t4F 10 4%, Ao 4-{[(= . F L) 8L
AR -3,6- AT -1(2H)- F B4 T B5(0.46 g 1.4 mmol)F= 2- Lok Horikow
(152 7L, 1.5 mmol)i&-F 3.5 mL THF FFi33) 64i5% . iz B A RS A TR
PAF 2 DB, AN TEE SR bR . R F R A e NH,Cl KIEE . K.
KA FF T IE(NaySO,). IR BT A 3875 (SiO,, B I/ LBk 1:2)410 M
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133 4-[(4-RF ) T A ]-3,6-=Am2-1(2H)- F B T B5(0.26 g, 58%). #%
FZ#iEF THE (3 mL)AK HCl (3 mL)FAE TR TR 30 047, A FEA
EtOH K45 JU4 4115 B AR1L-2-44(0.20 g, 98%, 57%, —=H)T

LC-MS (APCI) m/z 218/220 3:1 (MH+),

'H NMR (DMSO-dg): § 9.25 (2 H, bs); 7.49-7.44 (4 H, m); 6.24-6.11 (1 H,
m); 3.75-3.63 (2 H, m); 3.25-3.15 (2 H, m); 2.48-2.42 (2 H, m).

ot 4-[(4-R KA T A ]-1,2,3,6-19 Sotnd 38R 26 P iR KA 69 5 ik H) &
T Bk

2-(1,2,3,6- 19 ST -4- K Tk A )rbnE

LC-MS (APCI) m/z 185 (MH+),

'H NMR (CDCl;): & 8.59-8.55 (1 H, m); 7.64 (1 H, dt); 7.43-7.39 (1 H, m);
7.20 (1 H, ddd); 6.30 (1 H, bs); 3.51 (2 H, q); 3.04 (2 H, t); 2.37-2.31 (2 H, m),

4-[4-FEXPTH-EA]-1,2,3,6- WSl

LC-MS (APCI) m/z 198 (MH+). |

'H NMR (CDCl;): § 8.91 (1 H, bs); 7.33 (2 H, d); 7.15 (2 H, d); 6.06 (1 H,
bs); 3.93-3.80 (2 H, m); 3.49-3.335 (2 H, m); 2.73-2.60 (2 H, m); 2.37 3 H, s) T

2-(FRIE-4- A FE)-5- = R F K -tke

¥ EAL4H(0.52g, 12 mmol, 55% b ER)E TR T REARRFEFTF=
WA KGO mDF. I 420K (1.21g, 12 mmol)F= 2-F-5-= A F Aot
A TFF ZFELATHEGO ml)., FiZarRBRASEMAM-RERT.,
ER AR R 80 °C T RASFE P HRIHILR. B35 GRS FiElEIm
NIRF BT R GERL IR F R . BERWET KR LR TEEFEIR, A
A NaSO, T BRI AKX, stA Y #iTa#K E#, A 80:20:2
EtOAc/MeOH/Et;N #uBLAF 3 1.7g (63%)FAALA Y. A& EimRe, JU o
/é ?3_»['— ElEl’EJ o

LC-MS (APCI) m/z 247.1 (MH+).

'H NMR (CDCl;): & 8.40 (1 H, s); 7.74 (1 H, dd, J=2.52, 8.70 Hz); 6.78 (1
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H, d, /=8.74 Hz); 5.25-5.17 (1 H, m); 3.19-3.08 (2 H, m); 2.83-2.73 (2 H, m);
2.10-2.00 (2 H, m); 1.83 (1 H, s); 1.73-1.62 (2 H, m).

So3F 2-(V T -4-F B )-5- = BT F-wbem BT iR R F AR ST R e

6-(% "R -4- K A )- R BLAF

LC-MS (APCI) m/z 204.2 (MH+).

'H NMR (CDCls): & 8.45 (1 H, s); 7.76 (1 H, dd, J=2.40, 8.77 Hz); 6.78 (1
H, d, J=8.77 Hz); 5.28-5.17 (1 H, m); 3.19-3.09 (2 H, m); 2.83-2.74 (2 H, m);
2.10-2.01

(2 H, m); 1.74-1.63 (2 H, m).

5-F K -2-(RE-4- A R )-Hn

'H NMR (¥ 82-d,): § 7.90 (1 H, s); 7.46 (1 H, dd, J=2.47, 8.46 Hz); 6.68 (1
H, d, J=8.50 Hz); 5.07-4.98 (1 H, m); 3.15-3.07 (2 H, m); 2.82-2.73 (2 H, m);
2.23 (3 H,s); 2.07-1.97 (2 H, m); 1.84-1.74 (2 H, m).

2-F fK-6-(RR-4- K F )R

'H NMR (CDCly): & 7.44 (1 H, t, /=7.90 Hz); 7.25 (2 H, dd, J=1.83, 7.90
Hz); 5.19-5.11 (1 H, m); 3.82 (3 H, s); 3.23-3.16 (2 H, m); 2.96-2.88 (2 H, m);
2.13-2.05 (2 H, m); 1.89-1.79 (2 H, m).

2-R-6-(F"Z-4- L F K )-wkm.

"H NMR (¥ #2-d,): § 7.64 (1 H, dd, J=7.60, 8.22 Hz); 6.96 (1 H, dd, J=0.66,
7.60 Hz); 6.73 (1 H, dd, J=0.60, 8.19 Hz); 5.25-5.14 (1 H, m); 3.28-3.18 (2 H, m);
3.05-2.94 (2 H, m); 2.19-2.07 (2 H, m); 1.93-1.80 (2 H, m).

5-f-2-(RT-4- A E )BT
'H NMR (CDClLy): 8 8.36 (2 H, s); 5.16-5.06 (1 H, m); 3.29-3.18 (2 H, m);

2.98-2.87 (2 H, m); 2.21-2.08 (2 H, m); 1.97-1.81 (2 H, m).
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2-(R-4- R B E)-4- = BT R
'H NMR (CDCly): & 8.75 (1 H, d, J=4.93 Hz); 7.27 (1 H, d, J=5.07 Hz);
5.39-5.30(1 H, m); 3.44-3.33 (2 H, m); 3.28-3.17 (2 H, m); 2.35-2.10 (4 H, m).

5- LA -2-(oT-4- R BA)-HEeE

'H NMR (¥ #2-d,): 6 8.40 (2 H, s); 5.16-5.08 (1 H, m); 3.16-3.06 (2 H, m);
2.77-2.70 (2 H, m); 2.60 (2 H, q, J=7.66, 15.28 Hz); 2.10-2.00 (2 H, m);
1.76-1.66 (2 H, m); 1.23 (3 H, t, J=7.63 Hz).

5-F B 2-(RE-4- K E A )-wko B 3

H 4-(5-F R -Am - 2- A9k - - F B T 85(45 mg, 0.14 mmol)i&
F THF 3 ml)FFmmAK HCI (2 ml). ¥ Z R HARRLETRTHPE2 I, b
B AERE P REEN FiBiE4E A EtOH/ F K 2 ik K48 1 & ) 4 69 K 7 13 5)
35 mg (97%) 89 ARG 4 . HibikeE dy.

LC-MS (APCI) m/z 225.1 (MH+).

4o T #1& R At

2-8-5-F FUk-wkew 1-F4kd

¥ 2-R-5-F A A2 (200 mg, 1.39 mmol)F= mCPBA (360 mg, 2.09
mmol)’&F CH,Cl, (10 ml). H#iZREMEZTRTHI 2 K, RSB A CHClL
WRIZ IR MR 10%K,CO; KRR A 2 /K 2L % L) Na,SO, TH, AAZF
¥ s A AT E] 140 mg (63%) 8 AR kod. A G .

"H NMR (DMSO-dg): § 8.30 (1 H, d, J=2.72 Hz); 7.68 (1 H, d, J=9.23 Hz);
7.08 (1 H, dd, /=2.70, 9.23 Hz); 3.31 (3 H, s).

4-(5-F FJK-1- AR atng -2 B K)ok - 1- F BRAR T B

FrA T B347(128 mg, 1.14 mmol )& F-F THF (10 ml)F £ R AL F ImA
4-#2 H ko2 -1-F BRAR T 85(177 mg, 0.88 mmol)& -F-F THF (5 ml)FiiF %) 4%
. WZRSMAEZTERTHH 10 54, WEMAN 2-8-5-F &4z 1-R
1£4(140 mg, 0.88 mmol)i&F-F THF (S mDAT 3¢5k, ETRTHRIZR
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IR R 3 K. BREEMNF ALY oL H,0 5 CHCL Z 18, A K
PAA A IR NaySO, TR, A AT FHREZEAN MIFE 245 mg (86%)4F4
o, hizehRy.

'"H NMR (CDCl;): & 7.95-7.93 (1 H, m); 6.86-6.84 (2 H, m); 4.95-4.85 (1 H,
m); 3.79 (3 H, s); 3.25-3.14 (2 H, m); 3.07-2.96 (2 H, m); 1.98-1.79 (4 H, m),
1.46 (9 H, s).

4-(5-F IR vk -2- K BIR )Rk 0E-1- F B T B

B 4-(5-F BH-1-FA -2 - 2- B AU )-9R 22 -1- F AR T B5(200 mg, 0.62
mmol)i& T EtOH (5 ml). @ iZ % & F e A 48(498 mg, 4.34 mmol)F=4e.F= NH,Cl
KB (Aml) L% B AR £ E1R 4 R, A E iRt B A L
HRFEAETFTREEN. RAAHBITHAIREESSF, A 51 BRIK/EOAC
R AFE] 50 mg (26%)AFRLE . A K F E bRy,

'H NMR (CDCl;): & 7.77 (1 H, d, J=3.06 Hz); 7.20 (1 H, dd, J=3.07, 8.89
Hz); 6.66 (1 H, d, J=8.99 Hz); 5.14-5.07 (1 H, m); 3.80 (3 H, s); 3.79-3.72 (2 H,
m); 3.31-3.23 (2 H, m); 2.00-1.91 (2 H, m); 1.75-1.64 (2 H, m); 1.47 (9 H, s).

4-(4-072-3- K- K R)hE i

¥ 4-(4-vtte -3 - KK )Tk 1-F BRAR T B5(60 mg, 0.18 mmol)# THF (3
ml)A= K HC1 3 ml)F #t4¥ 1 B, £ AE FREEA FB I EOH/MEHF
b4 Sk b AR IR = R A 09 K 8] 50 mg (100%)AFA1AH. A& e R,

LC-MS (APCI) m/z 240.2 (MH+).

%o F &R AT
1% H8 La Clair /& Angew. Chem. Int. Ed.1998, 37(3), 325-329 ¥ B i 4| &-
4-(4-FR R IV 1-F BRAR T B8, & =& 55%, &1 N- K74 (19 mmol)it F-.

4-(4-tkne -3 -2 - KK ko -1- F BRAR T B

(5B&: Wellmar % . J. Heterocycl. Chem. 32(4), 1995, 1159-1164.)

F 84°C T 6y RAIRF F K 4-(4-# 3K 3K )Wk %-1- F BRAR T 85(0.272 g, 0.70
mmoles). 3-7b7F A AAER(0.078 g, 0.64 mmoles). wI( =R M)5-4€(0.024 g, 0.02
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mmoles). 1 M KB £44(1.0 mL)#= 1,2- =% R TH(1.5 mL)#E3 3 Do,
BT LB LB A KA Kbk, A AKBREBANTIRA AR, 1208, AR
(1 )2 RL KRG IFE BN, o s, A_fF%. —4F
Mo GBE LS (4: 1) Fath LBR LS AL 551135 0.060 g (£ % 32%)@ & B4k
b AR A F= 0.060 g BAHEACH), IRIBEELA B 6y FiT BT &,

LC-MS (APCI) m/z 340.3 (MH+).

'H NMR (¥ 8%-d,): & 8.75 (1H, d, J=2.0 Hz); 8.43 (1H, m); 8.04 (1H, m);
7.58 (2H, d, J=8.0 Hz); 7.47 (1H, m); 7.10 (2H, d, J=8.0 Hz); 3.59 (4H, m); 3.22
(4H, m); 1.50 (9H, s).

N-[3-(R%2-4- A FK)- KX )- LB A 3

¥ 4- F vk -1-F B4 T B5(300 mg, 1.5 mmol)ia F-F CH,Cl, #4407 £
-10°C. AR AW 4409 Z K BE(750 mg, 2.25 mmol)FAEZ B AK. Ao NimTF
F THF # N-(3-F£-FK3)- BG40 mg, 2.25 mmol)F¥iZ R F ik % &
-10°C T4 10 o047, LB Z RS FRF N DEAD (0.35 ml, 2.25
mmol). HFEZEEKZHF IR, RBEEALEFE. LEERSY, A4
FEIRAEF A F R/BtOAC (S: 1) A e LA o & . 18 1L 2% 4% K R i A FF R 4 49
hARF A S%KOH /Rigg Aok shikizisd. B Na,SO, TR FAELT P
BmR . EFEE e R T THF (10 m)A=3R HCL (10 mD)F /& 3R3558 B T3
F1hE. AEEFREEN FB 124 A EtOH/BE 0 35 0 R8I = 4 Y
K iF 2] 230 mg (57%)e94RA4LEH . A& EH K.

LC-MS (APCI) m/z 235.1 (MH4).

8 5 A N-[3-(k7-4- K 8- F - TBUR AT ik £l 7 ik 4 & F
7 e K

3-(RZ-4- 2 BH)-F R

LC-MS (APCI) m/z 203.2 (MH+),

4-(3-F A -KEHL)-%kee
LC-MS (APCI) m/z 208.2 (MH+).
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4-B-ZRTF RE-REH)-%R=2
LC-MS (APCI) m/z 262.1 (MH+).

4-2,4-— R-FEH)-R=
LC-MS (APCI) m/z 214.2 (MH+).

4-(4- 8- K AR
LC-MS (APCI) m/z 212.2 (MH+).

4-(RR-4- A EHR)-F I
LC-MS (APCI) m/z 203.2 (MH+).

4-(4-F FA-KEH )T
LC-MS (APCI) m/z 208.2 (MH+).

4-(A-—R-FER)-RK
LC-MS (APCI) m/z 246.1 (MH+).

4-(3,4- = F- K EHK)-%=
LC-MS (APCI) m/z 214.2 (MH+).

N-[4-(F7-4- 2 Bh)- KK |- LB
LC-MS (APCI) m/z 235.1 (MH+).

4-{[G4-—F EEH) T AR s i
LC-MS (APCI) m/z 220 (MH+).

4-{[2,5-=FARL) FRIRA R R
LC-MS (APCI) m/z 220 (MH+).

5-R.-2-9kT-4- Kb 3k B 3
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¥ Zn # (225 mg, 3.5 mmol) THF (1 mL) P AR AR T FHIH L TR
e 1,2-=32 TI(50 pul). FiZ RSk E 65°C F 3 47 H 1A E
TR, WEMAZTRAFTARAR0 pL)FHF 2R E TR THIE 300
A, 18N 4-#-N-Boc-9% %% (840 mg, 2.7 mmol)i&-F THF (1.5 mL)FT 53
8RR T4 1Z R R4 /2 40 °C T HEHF 2 I BF. 3§ Pdy(dba); (22 mg, 0.024
mmol)#F= P(2-"k"# 28 ); (23 mg, 0.10 mmol)Z THF (0.5 mL)¥ &4, HizRs
WA TR T 10 247 LR B AR A WA XA kP, MERARET
THF (1 mL)#= DMA (4 mL)#9 2-i£-5-#-7t72(624 mg, 3.24 mmol)¥ . ¥z R
FLR A AE 80 °C FhAafk 3 B, X AHNEZERARGAIEAHFARE L
i H A EtOAc ##E, ¥ 87 A 484 NaHCO; K& A= 3 /K k7% . A Na,SO,
FIEHF RS, £ SiO, A2 L4, FEB/EOAc 95:5-2:1 HALMIFH] 4-(5-
FUR2- kR -1-F BRAR T B8, A& &R (128 mg, 16%). HiZidK4p
#F THF (1.5 mL)#=3& HCI (1.5 mL)Ff /& RT F#t4¥ 30 45-4F. A F 4= EtOH
K TR AT B ATRRAL S 4(89 mg, 89%). T

LC-MS (APCI) m/z 197 (MH+).

'H NMR (MeOD-d,): & 8.54 (1 H, d); 7.86 (1 H, dd); 7.38 (1 H, d);
3.55-3-45 (2 H, m); 3.22-3.06 (3 H, m); 2.19-2.09 (2 H, m); 2.08-1.98 2 H, m) T

5-FBA-2-(RE-4- KKk B &
%P L A%, 5-F B -2-(FRPR-4- R BUR )RR T IR AR ) 49 77 ik ) B Rt
LC-MS (APCI) m/z 285 (MH+).

Jo T | &R A

2-R.-5-F R

F A T A 2-8-5-F A2 (350 mg, 2.70 mmol)F Hi&k 6 FAL4H(55%
W&, 236 mg, 5.40 mmol)&F FF DMF 20 ml). £F&ETF 10 54V E A
F 22(0.32 ml, 2.70 mmol)FF- ¥ iZ AW BILH 2 DB, BFiZ R AR R K
HFEFH A EtOAc (3*S0 ml)FE I, #4169 8 HLE B K F= 3K 2k ik 5 A
Na,SO, T #E. 18 id 72 4 R & IR K575 M 45 3] 520 mg (88%) 49 ATARLEH . 4
S ARL LN
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LC-MS (APCI) m/z 220 (MHH+).
'H NMR (CDCly): & 8.19 (1H, d, J=3.00 Hz); 7.55 (1H, dd, J=3.15, 8.81
Hz); 7.48-7.31 (6H, m); 5.19 (2H, s).

2-8-5-F R 1-B4k

158 5 A px 2-8-5-F B -E - B4 PR AR ) 69 F k40 BB

LC-MS (APCI) m/z 236 (MH+).

'H NMR (DMSO-d¢): & 8.38 (1H, d, J=2.61 Hz); 7.69 (1H, d, J=9.28 Hz);
7.47-7.33 (5H, m); 7.15 (1H, dd, J=2.69, 9.15 Hz); 5.19 (2H, s).

4-(5-F BI-1- Bk om0 K A )-9knE -1- F BRAR T B

AR 4-(5-F BAR-1- A A e - 2- L B ) -9k - 1- T BRAR T S AT iR ) &
ZAEY.

LC-MS (APCI) m/z 401 (MH+),

'H NMR (DMSO-d): & 8.12 (1H, d, J=2.79 Hz); 7.48-7.32 (5H, m); 7.19
(1H, d, J=9.16 Hz); 7.07 (1H, dd, J=2.88, 9.18 Hz); 5.13 (2H, s); 4.84-4.76 (1H,
m); 3.20-3.11 (2H, m); 3.00-2.87 (2H, m); 1.86-1.78 (2H, m); 1.59-1.49 (2H, m);
1.40 (9H, s).

4-(5-FRA-1-BH whoz 2 K FK) -k -1-F B4R T B8

ol A% 4-(5-F B -2- B BRIk -1-F BRAR T B8 AT L ) Bz A
.

LC-MS (APCI) m/z 385 (MH+).

'H NMR (CDCl,): & 7.86 (1H, d, J=3.10 Hz); 7.46-7.32 (5H, m); 7.28 (1H,
dd, J=3.16, 9.04 Hz); 6.67 (1H, d, J=9.04 Hz); 5.16-5.08 (1H, m); 5.05 (2H, s);
3.84-3.72 (2H, m); 3.33-3.25 (2H, m); 2.02-1.93 (2H, m); 1.76-1.66 (2H, m);
1.49 (9H, s).

5-#22K-2-(RE-4- K ER)-WR =ML
H 4-(5-F AR 1- AR -2 - 2- A BTk -1-F B T B5(476 mg, 1.19
mmol)i&F F B2(20 ml)FFAe A Pd(OH), (30 mg). 1£iZ &M 1 KA EMET
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BT A 24 et IR AL R A 4 &R HPLC 4z ibdh, L%
T & 153 110 mg (30%) 4 4741054 . H TFA-# 2 34 mg (10%)#) F 4 Boc-
AP F TR,

LC-MS (APCI) m/z 195 (MH+).

"H NMR (DMSO-dy): & 7.66 (1H, d, J=2.94 Hz); 7.20 (1H, dd, J=3.07, 8.82
Hz); 6.68 (1H, d, J=8.93 Hz); 5.12-5.00 (1H, m); 3.29-3.00 (4H, m); 2.16-2.02
(2H, m); 1.93-1.75 (2H, m).

5-i8-2-(%R-4- K K)o S Bk 3
B 5 R 5-F BI-2-(FKZ-4- L EA)-mb g BT iR AR ) 69 7 i ) B 14
LC-MS (APCI) m/z 257 + 259 (MH+)

do AR, 4-(5-F Ao -2- B R )-IR R - 1- 1 BRAR T B8 P ik ) - B oAt

4-(5-if - -2- K B )Tk -1- T BRAR T B

LC-MS (APCI) m/z 357 + 359 (MH+),

'H NMR (DMSO-dg): & 8.26 (1H, dd, J=0.53, 2.67 Hz); 7.88 (1H, dd,
J=2.66, 8.81 Hz); 6.80 (1H, dd, J=0.53, 8.79 Hz); 5.15-5.07 (1H, m); 3.72-3.64
(2H, m); 3.20-3.09 (2H, m); 1.97-1.88 (2H, m); 1.58-1.48 (2H, m); 1.40 (9H, s).

4-(5-(4- - F )R -2-K)-vkep B 3

o 4-(5-(4- - KAL) -2- )9k % -1- F 85 (98 mg, 0.34 mmol)i& T
MeOH (5 ml)F# AR HCL (12M, 5 ml). HizRbHE TR TRIFEIR, £
A2 R IR A8 R BtOH/ F 3R 44T 25 36 248 o IR & F) 42 09 /K 0 13 2]
102 mg (100%) 69478044 HEFEM K.

LC-MS (APCI) m/z 258 (MH+),

%o T &Rt
4-(5-(4-B-FI)-mboe -2 K )-vkoE-1- F &t

F£ 80°C T A= Ny FR¥E d 44 4-(5-18 oo -2- 2 )7k %-1- F B5(100 mg, 0.37
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mmol). 4- B FXANEL(SS5 mg, 0.39 mmol). (1,1'-Z(=F B A =R 45)-— R4
(I1) (10 mg, 0.01 mmol). ¥ 3 (2 ml). EtOH (0.5 ml)#= 2M Na,CO; /& %(0.5 ml,
1 mmol)An#it &, A#0/5 A FEHBIZRSMANE., ARkFeiiKiktl
Autg. @i EAAFAEGE + IR A Na,SO, FHE. ZET FRREEHN miF
3] 100 mg (94%) 8947 = 4. A FAREM K,

LC-MS (APCI) m/z 286 (MH+).

'H NMR (DMSO-dq): & 8.44 (1H, d, /=2.66 Hz); 8.10 (1H, s); 7.97 (1H, dd,
J=2.52, 8.82 Hz); 7.70-7.31 (2H, m); 7.31-7.21 (2H, m); 6.97 (1H, d, /=8.97 Hz);
3.65-3.43 (8H, m).

S8 AR 4-(5-(4-F- Ao o -2- 25)-9k ok 3h B 2k TR AR, T AL

4-(5-(4-F BA-XE)-wbog-2-A) kb Eg &
LC-MS (APCI) m/z 270 (MH+).

4-(5-(4-B-F Rk -2- R ) kB B &
LC-MS (APCI) m/z 274, 276 (MH+).

4-(5-(4-ZRF EA-FE)-r2- Kk g i
LC-MS (APCI) m/z 324 (MH+),

4-(5-wkvi-2- e 2- ) -vkd 3 AR 3
LC-MS (APCI) m/z 230 (MH+).

4-(5-(1H-#eo8-2- K)otz -2- %)k — 2 BR 3

# 2-(6-(4-F Bt AUk B 1-20)-rtbme -3- 2 )-otbobs- - BRAR T 85 41 & 4724k
.

LC-MS (APCI) m/z 229 (MH+),

4-[3,3°)-BRebnR -6- vk 3k B 3
LC-MS (APCI) m/z 241 (MH+).

97



200910147512. X

WoB P %90/118W

4-(6-%k%-1- KR -3-1)-F ik Bk 3

LC-MS (APCI) m/z 265 (MH+).

BX I H T ABIRE
B 47 D
F<3F<>?Bo
N
__ m/z 382 (MH+)
- N
F<>%C>&o
] N\N|//o m/z 402/403 3:1 (MH+)
DX )
. (o]
/_Snf\f m/z 382 (MH+)
LY.
o]
/
gkf
-0 T
£ F " (/)%\ )
(¢}
N\f m/z 420 (MH+)
F
i
7 N\fo m/z 488 (MH+)
N=R\ "
E O O
F
F
/ N\N(" m/z 384/386 3:1 (MH+)
)L,
N 3]
/_guf\f m/z 370 (MH+)
-5
& 4
F s
T m/z 370 (MH+)
N=R
O O
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m/z 366 (MH+)

m/z 366 (MH+)

2
,, /z 359 (MH+
OO T
3
N—N :
O/ D N N\fO m/z 408 (MH+)
\ A N
[0)Ne}
s
— rgr\( m/z 436 (MH+)
FO i "
o 4
N m/z 386/388 3:1 (MH+)
—_— N |
C'@@N c’,%\o o
N\(o
,, /z 345 (MH+
O Tt
00
(e}
o Y M m/z 375 (MH-+)
N— N
~F 4
0] i °
oA o o
(o]
N N (0]
p L \f m/z 462 (MH+)
0 &

N\f m/z 276 (MH+)

g,

. /_SN;KO m/z 274 (MH+)
Jdo ¢

m/z 408 (MH+)

m/z 393 (MH+)

m/z 375 (MH+)
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N\(O
1N
o0 O

m/z 388 (MH+)

C|4©—:——CN—NS\<._§//N

o)

m/z 408 (MH+)

Oy

m/z 436 (MH+)

e, fov:

m/z 437 (MH+)

% N .0
/O( \C'\Ls \/&
SN A N
NC 00 4

m/z 394 (MH+)

m/z 382 (MH*)

00 g
0] ‘N o
e U\”S\\ g m/z 436 (MH+)
. oo 0o
Q"G‘S/ﬁifo m/z 393 (MH+)
NG é/\é) 4
0 L Ne_O
or T~"r m/z 398 (MEF+)
o & 4
Fﬁ" M/%;N ’ m/z 404 (MH+)
. g0 ¢
T T
X F m/z 402 (MH+)
N—
N . N O
z % +
\TN \Q“‘//S\\/\g//f m/z 398 (MH+)
00 ¢
b F
N (o} +
i /\N\\L/ L \f m/z 438 (MH+)
AT /z 383 (MH+)
1 _ m/z
=N Né/S\WN
(0]
(0]
N\Sﬁe,__g/n;fo m/z 398 (MH+)
//\ N
F 00 4
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Lj @“7,8\\ \f m/z 388 (MH+)
U @ g(}f\f m/z 399 (MH+)

m/z 403 (MH+)

m/z 393 (MH+)

m/z 398 (MH+)

m/z 425 (MH+)

@N_ m/z 402 (MH+)
(o}
. /@( O\s " m/z 452 (MH-+)
F v 00 o
0 5 N 20
Fy© e m/z 452 (MH+)
F .
/@/o\o ’:SN;?O m/z 404 (MH+)
N— N
: & 4
Q ° s m/z 386 (MH+)
N—
i OC\ e m/z 386 (MH+
T % (MH)
0 o)
F
0 ~° m/z 386 (MH+)
Q < N (o]
4 ‘O m/z 399 (MH+)
| N—

m/z 430 (MH+)
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~° O m/z 369 (MH-+)
\N N—s, N
SN c;/\O 4
\QVO y m/z 410 (MH+)
\//\\ K
@( Ojg\ 2O m/z 368 (MH-+)
//S\\O g N
F
N m/z 413 (MH+)
Q@ @-OS )

m/z 410 (MH+)

m/z 387 (MH+)

m/z 475 (MH+)

m/z 403 (MH+)

m/z 385 (MH+)

m/z 418 (MH+)

m/z 450 (MH+)

m/z 385 (MH+)

m/z 425 (MH+)

m/z 415 (MH+)

102



200910147512. X

oo 5E95/118m

m/z 413 (MH+)

m/z 447, 449 (MH+)

m/z 448 (MH+)

m/z 460 (MH+)

m/z 464, 466 (MH+)

F% rg;f m/z 514 (MH+)
\ / \___/ //\\
O n ,_gr\f m/z 420 (MH+)
I N\ / \_/ é’s\\o
N rg;f m/z 419 (MH+)
| N N\ / N\_/N_//S\\
00 O
. )
N~ m/z 431 (MH+)
SN /N NR
. 0
o~ T m/z 455 (MH+)
N= Wy

15085 (5S)-5-({[4-(4- RF AR -

1- AR BRI} F 2K)-5-F A okedk h7-2,4-

ZBR(FE M) 12)FTiEAR B 49 77 ik 41 & F 2o dh il i i A2 A EtOH/7K %t

A28 1t 4] & A HPLC #40.

(58)-5-F A& -5-({[4-[4-(F £A) KK 1-3.6- — S -12H)- A | 5 B A F

Aosked bt -2.4-—BF
LC-MS (APCI) m/z 380 (MH+).

'"H NMR (¥ B-d,): § 7.35 (2 H, d, J=8.9 Hz); 6.87 (2 H, d, J=8.9 Hz); 6.01

(1 H, dd); 3.92 (2 H, dd); 3.78 (3 H, s); 3.56, 3.41 (34 1 H, ABq, J=14.6 Hz);
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3.51-3.46 (2 H, m); 2.62-2.57 (2 H, m); 1.47 (3 H, s).

(55)-5- F A -5-[({4-[4-(F BRI Kok -1-F VBB A ) F A ke 56,2 4-
=R

LC-MS (APCI) m/z 382 (MH+).

'H NMR (DMSO-dg): § 10.73 (1 H, s); 8.01 (1 H, s); 7.17 (2 H, d); 6.85 (2
H, d); 3.71 3 H, s); 3.60 (2 H, dd); 3.50 (1 H, ¥f4- ABq, J=14.8 Hz); 2.85 (2 H,
q); 2.54 (1 H, t); 1.79 (2 H, d); 1.64-1.53 (2 H, m); 1.33 (3 H, s).

(55)-5-({[4-(4-RFKL)-4- L A okor-1- R | BA L FA)-5- F A oked 52,4
—BR

LC-MS (APCI) m/z 402/404 3:1 (MH+).

'"H NMR (DMSO-d): & 10.72 (1 H, s); 8.01 (1 H, s); 7.51 (2 H, d); 7.37 (2
H, d); 5.22 (1 H, s); 3.49, 3.34 (344 1 H, ABq, J=14.9 Hz); 3.47-3.35 (2 H, m);
3.15(2H, q); 1.93 (2 H, t); 1.64 (2 H, d); 1.33 B H, s).

(58)-5-F A -5-[({4-[2-(F EF) R AR -1- AV BIS) F AR dn-2 4
—BF

LC-MS (APCI) m/z 382 (MH+).

'H NMR (DMSO-dg): & 10.72 (1 H, s); 8.01 (1 H, s); 7.24-7.14 (2 H, m);
6.96 (1 H, d); 6.90 (1 H, t); 3.78 (3 H, s); 3.60 (2 H, dd); 3.51, 3.33 (34 1 H,
ABq, /=14.7 Hz); 3.02-2.94 (1 H, m); 2.88 (2 H, q); 1.77 (2 H, d); 1.66-1.56 (2 H,
m); 1.33 (3 H, s).

(58)-5-F A -5-[({4-[4-(Z AT RV KA R -1- K 5B ) T A [ 5
2,4-— |

LC-MS (APCI) m/z 420 (MH+).

'H NMR (DMSO-dg): & 10.73 (1 H, s); 8.01 (1 H, s); 7.66 (2 H, d); 7.50 (2
H, d); 3.63 (2 H, dd); 3.52, 3.34 (344 1 H, ABq, J=14.9 Hz); 2.88 (2 H, ddd);
2.79-2.68 (1 H, m); 1.86 (2 H, d); 1.67 (2 H, ddd); 1.33 (3 H, s).
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(58)-5-F 25 [({4-13-(= R T A) KA |RZ-1- K 1B ) T A |okeb £
-2,4-—BF

LC-MS (APCI) m/z 420 (MH+).

'"H NMR (DMSO-dg): § 10.74 (1 H, s); 8.02 (1 H, s); 7.63-7.52 (4 H, m);
3.63 (2 H, dd); 3.52 (1 H, ¥4~ ABq, J=14.9 Hz); 2.87 (2 H, ddd); 2.79-2.70 (1
H, m); 1.87 (2 H, d); 1.75-1.63 (2 H, m); 1.33 3 H, s).

(58)-5-[({4-[3,5- 3 (= A F )R AR -1- K BBt ) F K [-5-F ko
$-2,4-—FR

LC-MS (APCI) m/z 488 (MH+).

"H NMR (DMSO-dg): § 10.74 (1 H, s); 8.02 (1 H, s); 8.00 (2 H, s); 7.93 (1 H,
s); 3.64 (2 H, dd); 3.52 (1 H, #f4~ ABq, J=14.9 Hz); 2.95-2.81 (3 H, m); 1.89
(2 H, d); 1.83-1.69 (2 H, m); 1.34 3 H, s).

(58)-5-({[4-(4-BF£)-3.6- — KA 2 - 1CH)- R BB T )-5-F K oked
$-2,4-—FF

LC-MS (APCI) m/z 384/386 3:1 (MH+).

'H NMR (DMSO-dg): § 10.74 (1 H, s); 8.03 (1 H, s); 7.47 (2 H, d); 7.40 (2
H, d); 6.23 (1 H, app s); 3.85 (2 H, app s); 3.52, 3.39 (354 1 H, ABq, J/=14.7 Hz);
3.39-3.32 (2 H, m); 2.55 (2 H, brs); 1.32 (3 H, s).

(58)-5-({[4-(3- BRI F )k -1- B | BB} T A8 )-5- F AR oked b -2.4-— B

LC-MS (APCI) m/z 370 (MH+).

'H NMR (DMSO-dg): § 10.73 (1 H, s); 8.01 (1 H, s); 7.38-7.31 (1 H, m);
7.15-7.08 (2 H, m); 7.05-6.98 (1 H, m); 3.62 (2 H, dd); 3.51, 3.33 (3534 1 H, ABq,
J=14.7 Hz); 2.95-2.80 (2 H, m); 2.68-2.60 (1 H, m); 1.82 (2 H, br d); 1.69-1.58 (2
H, m); 1.33 (3 H, s).

(585)-5-({[4-2- BFH)IkoZ-1-F | BEBLE D F R )-5- F Rokod it 2 4 — B
LC-MS (APCI) m/z 370 (MH+).
'H NMR (DMSO-d): 8 10.73 (1 H, s); 8.01 (1 H, s); 7.36 (1 H, t); 7.30-7.20
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(1 H, m); 7.18-7.12 (2 H, m); 3.63 (2 H, dd); 3.52, 3.33 (334 1 H, ABq);
2.96-2.85 (3 H, m); 1.80 (2 H, brd); 1.69 (2 H, ddd); 1.33 (3 H, s).

(58)-5- T Ko5-({[4-(4- T HE KR 1K BRBLAY T K)ok ok s 2.4 = B

LC-MS (APCI) m/z 366 (MH+).

'H NMR (DMSO-d¢): 8 10.73 (1 H, s); 8.01 (1 H, s); 7.15-7.07 (4 H, m);
3.60 (2 H, dd); 3.50, 3.32 (344 1 H, ABq); 2.85 (2 H, q); 2.59-2.51 (1 H, m);
2.25(3 H,s); 1.79 (2 H, br d); 1.60 (2 H, ddd).

(58)-5- F K -5-({[4-(E A F )R- 1- 2 8B F A )sked bt 2 4- — A

LC-MS (APCI) m/z 366 (MH+).

'H NMR (DMSO-d): & 10.70 (1 H, s); 7.96 (1 H, s); 7.29-7.15 (5 H, m);
3.46 (2 H,t);3.41,3.24 (3424 1 H, ABq, J=14.9 Hz); 2.68 (2 H, dt); 2.52 (2 H, d);
1.54-1.51 (3 H, m); 1.30 3 H, s).

(58)-5-[(1.4'- =% -1'- A AR BIN) TR ]-5-F AR -24-— B = R T8

LC-MS (APCI) m/z 359 (MH+).

'H NMR (DMSO-d): & 10.74 (1 H, s); 9.25 (1 H, br s); 8.02 (1 H, s); 3.63
(2 H, t); 3.51,3.34 (3534 1 H, ABq, J=14.8 Hz); 3.39 (2 H, d); 3.24 (1 H, t); 2.92
(2H, q); 2.81 (2H, t); 2.07 (2 H, d); 1.82 (2 H, d); 1.74-1.58 (5 H, m); 1.45-1.34
(1 H, m); 1.31 3 H, s).

"F NMR (DMSO-dg): 6-74.48.

(55)-5-({[4-(3-7k " -2- 2 TH-wtbed -5 F yvkog 1- K ) AR B T )5 F A
sked b2 4- — R

LC-MS (APCI) m/z 408 (MH+).

'H NMR (DMSO-dq): 8 10.73 (1 H, s); 8.01 (1 H, s); 7.66 (1 H, s); 6.64 (1 H,
s); 6.53 (1 H, s); 6.34 (1 H, s); 3.61-3.49 (2 H, m); 3.49 (1 H, ¥ ABq, /~14.9
Hz); 2.94-2.84 (2 H, m); 2.81-2.72 (1 H, m); 1.98 (2 H, br d); 1.70-1.58 (2 H, m);
1.32 (3 H, s). '
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(585)-5-F A-5-{[(4-{4-[(Z= R T R) S R ko2 -1- 2 )R B | F A oK
mp bt-2,4-— B

LC-MS (APCI) m/z 436 (MH+).

'H NMR (DMSO-dg): 8 10.73 (1 H, s); 8.01 (1 H, s); 7.40 (2 H, d); 7.28 (2
H, d); 3.70-3.55 (2 H, m); 3.51, 3.33 (324 1 H, ABq, J=14.7 Hz); 2.94-2.80 (2 H,
m); 2.73-2.61 (2 H, m); 1.86 (2 H, d); 1.71-1.57 (2 H, m); 1.33 (3 H, s).

(58)-5-({[4-(4-RFEH)RZ-1- K | BB A F )-S5 F R oked il 2.4- — B

LC-MS (APCI) m/z 386/388 3:1 (MH+).

'H NMR (DMSO-dq): 8 10.73 (1 H, s); 8.01 (1 H, s); 7.36-7.28 (4 H, m);
3.66-3.54 (2 H, m); 3.51, 3.33 (¥4 1 H, ABq, J=14.9 Hz); 2.92-2.80 (2 H, m);
2.67-2.58 (1 H, m); 1.81 (2 H, br d); 1.68-1.56 (2 H, m); 1.33 (3 H, s).

(55)-5-F 2 -5-{](4-7boB bt -1- IR -1- ) BB K | F R oked b2 2 4- — )
ZHRTE

LC-MS (APCI) mv/z 345 (MH+).

'H NMR (DMSO-d): § 10.74 (1 H, s); 9.61 (1 H, br s); 8.01 (1 H, s); 3.60
(2 H, t); 3.51,3.36 (I& 354 1 H, ABq, J=14.8 Hz); 3.55-3.47 (2 H, m); 3.27-3.15
(1 H, m); 3.13-3.02 (2 H, m); 2.80 (2 H, t); 2.12 (2 H, br d); 2.07-1.94 (2 H, m);
1.86-1.77 (2 H, m); 1.62-1.49 (2H, m); 1.32 (3H, s) T

F NMR (DMSO-d¢): 6-74.02

(58)-5-F A -5-({[4-(W9 Sk wh-2- R A VR E-1- KA B AV T R ke
-2.4-—BF

LC-MS (APCI) m/z 375 (MH+).

'H NMR (DMSO-dg): & 10.73 (1 H, s); 8.01 (1 H, s); 4.65 (1 H, dd);
3.80-3.68 (2 H, m); 3.60-3.42 (3 H #=7K, m); 3.33 (1 H, ¥ ABq, J=14.9 Hz);
3.19-3.00 (4 H, m); 2.09-1.92 (2 H, m); 1.87-1.75 (2 H, m); 1.30 (3 H, s).

N-[1-({[(45)-4-F %-2,5- = B ARoked bt -4- 2 | F R BB ko2 4- 2 XK
¥ Bk
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LC-MS (APCI) m/z 395 (MH+).

'"H NMR (DMSO-d): & 10.72 (1 H, s); 8.30 (1 H, d); 8.01 (1 H, s); 7.82 (2
H, d); 7.51 (1 H, t); 7.45 (2 H, t); 3.96-3.85 (1 H, m); 3.52 (2 H, t); 3.50, 3.32 (3§
%4 1, ABq, /=14.7Hz); 2.92 2 H, 1); 1.88 (2 H, d); 1.55 (2 H, q); 1.33 3 H, s).

(585)-5-{[(4-{[2-(1,1- = F X T X )-1H-"3|k-5- 2 | FAR2-1- K )R BEA )
H -5 F AR -2,4-— R

LC-MS (APCI) m/z 462 (MH+).

'H NMR (DMSO-d): 6 10.72 (1 H, s); 10.37 (1 H, s); 8.00 (1 H, s); 7.02 (1
H, d, /=8.4 Hz); 6.58 (1 H, s); 6.45 (1 H, d, J/=8.4 Hz); 5.86 (1 H, s); 4.65 (1 H,
Brs); 3.48,3.29 (3324 1 H, ABq, J=14.7 Hz); 3.46 (2 H, 1); 2.93 (2 H, t); 1.95 (2
H, t); 1.45-1.35 (2 H, m); 1.33 (3 H, s); 1.29 (9 H, s).

(58)-5-F 2 -5-[(h-1- A BB ) TRk 52 4- = 5

LC-MS (APCI) m/z 276 (MH+).

'H NMR (DMSO-dg): § 10.70 (1 H, s); 7.97 (1 H, s); 3.44, 3.23 (1 H each,
ABq, J=14.8 Hz); 3.13-3.01 (4 H, m); 1.58-1.42 (6 H, m); 1.30 3 H, s).

(58)-5-[(3,6-— S HZ -1 2 H)- AR ) F K )-5- F A ke k-2 4- — R

LC-MS (APCI) m/z 274 (MH+),

'H NMR (DMSO-de): 8 10.72 (1 H, s); 8.00 (1 H, s); 5.85-5.78 (1 H, m);
5.74-5.68 (1 H, m); 3.67-3.62 (2 H, m); 3.47, 3.33 (334 1 H, ABq, J=14.7 Hz);
3.22 (2 H, dd); 2.14-2.10 (2 H, m); 1.31 3 H, s).

(585)-5-F 2-5-({[4-2- FAK-2,3- = F-1H-F okt 1 K)ok -1- 35 | At
AP R ke 2 4-— B

LC-MS (APCI) m/z 408 (MH+),

'H NMR (DMSO-dg): & 10.86 (1 H, s); 10.75 (1 H, s); 8.02 (1 H, s);
7.27-7.17 (1 H, m); 7.05-6.91 (3 H, m); 4.38-4.20 (1 H, m); 3.65 (2 H, t); 3.56,
3.38 (39 1 H, ABq, J=14.8 Hz); 3.03-2.90 (2 H, m); 2.41-2.24 (2 H, m); 1.76
(2H,d); 1.34 3 H, s).
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(55)-5-({[4-(1H-1,2,3- K 3 = vt _1-F ) vko2 1- K B BE RV T 55)-5-F Ak
b 2.4- =B

LC-MS (APCI) m/z 393 (MH+),

'H NMR (DMSO-dg): 8 10.77 (1 H, s); 8.05 (1 H, s); 8.05 (1 H, d); 7.93 (1
H, d); 7.56 (1 H, t); 7.41 (1 H, t); 5.12-4.97 (1 H, m); 3.71 (2 H, t); 3.58, 3.43 (34
1 H, ABq, J=14.7 Hz); 3.19-3.03 (2 H, m); 2.29-2.16 (4 H, m); 1.35 (3 H, s).

(585)-5-F Z5-5-({[4-(b € -2- 2K T B K)-3,6- = S E-1(2H)- A | A Bk ) F
Hyked bt 24-— =R B

LC-MS (APCI) m/z 375 (MH+).

'H NMR (DMSO-dg): 8 10.57 (1 H, s); 8.56 (1 H, d); 8.03 (1 H, s); 7.82 (1
H, t); 7.53 (1 H, d); 7.38 (1 H, dd); 6.31 (1 H, br s); 3.83 (2 H, d); 3.54, 3.41 (33
# 1 H, ABq, J=14.8 Hz); 3.36-3.25 (2 H, m); 2.42-2.34 (2 H, m); 1.32 3 H, s).

"F NMR (DMSO-dg): § -75.10

(58)-5- F 2 -5-({[4-[(4-F R EH) THRIHK]-3.6- = S -102H)- K | BB
B )R b -2.4- —BR

LC-MS (APCI) m/z 388 (MH+).

'H NMR (DMSO-dq): & 10.74 (1 H, s); 8.02 (1 H, s); 7.32 (2 H, d); 7.19 (2
H, d); 6.17 (1 H, br s); 3.80 (2 H, d); 3.52,3.39 (34 1 H, ABq, J=14.8 Hz); 3.29
(2 H, t); 2.39-2.32 (2 H, m); 2.30 B H, s); 1.32 (3 H, s).

(58)-5-(§[4-[(4-BEE) LI A )-3.6- = Srtbm2 - 12H)- K BB K T R)-5-
B K oked b2 4-— R

LC-MS (APCI) m/z 408 (MH+).

'H NMR (DMSO-de): & 10.74 (1 H, s); 8.02 (1 H, s); 7.54-7.38 (4 H, m);
6.23 (1 H, br s); 3.87-3.76 (2 H, m); 3.53, 3.41 (3% 1 H, ABq, J=14.9 Hz);
3.34-2.25 (2 H, m); 2.42-2.29 (2 H, m); 1.32 (3 H, s).

(585)-5-[4-(3,4- = F- R FIE) TR -1 -BE TR T R)-5-F K -okedh%24-=
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AR

LC-MS (APCI) m/z (APCI) m/z 436.1 (MH+).

'"H NMR (DMSO- dg): & 10.74 (1 H, s); 8.01 (1 H, s); 7.53 (1 H, d, J=9.2
Hz); 7.31 (1 H, d, J=2.9 Hz); 7.02 (1 H, dd, J=9.2, 2.9 Hz); 4.65-4.57 (1 H, m);
3.51,3.34 (3% 1 H, ABq, J=15.2 Hz); 3.39-3.27 (2 H, m); 3.17-3.08 (2 H, m);

2.00-1.90 (2 H, m); 1.75-1.65 (2 H, m); 1.33 (3 H, s).

(58)-5-4-(5- - tR-2- K EAK) TRoX1-ABE T A5 T A okwb 2 4-
R

LC-MS (APCI) m/z 403.3 (MH+).

'H NMR (DMSO-dg): 8 10.74 (1 H, s); 8.20 (1 H, d, J=2.7 Hz); 7.81 (1 H,
dd, /=8.7, 2.7 Hz); 6.87 (1 H, d, J=2.7 Hz); 5.16-5.03 (1 H, m); 3.52, 3.35 (31 4
1 H, ABq, J=15.0 Hz); 3.43-3.28 (2 H, m); 3.19-3.07 (2 H, m); 2.08-1.95 (2 H,
m); 1.80-1.65 (2 H, m); 1.33 (3 H, s).

(55)-5-F K -5-[4-(5-Z A F R -m2-2- K UK )- 952 -1- B LA F K] -okede
$-2.4-—BR

LC-MS (APCI) m/z 437 (MH+),

'"H NMR (CDCL): § 8.95 (1 H, s); 8.42-8.38 (1 H, m); 7.79 (1 H, dd, J=8.8,
2.5 Hz); 6.81 (1 H, d, J=8.8 Hz); 6.71 (1 H, s); 5.40-5.28 (1 H, m); 3.52-3.39 (2
H, m); 3.40-3.28 (2 H, m); 3.32 (2 H, ABq, J=24.6, 14.0 Hz); 2.16-2.02 (2 H, m);
2.02-1.84 (2 H, m); 1.67 (3 H, s).

6-[1-((45)-4-F # -2,5- = FAR-K b7 -4- K FaBERK) vk -4- K A )
BLAE

LC-MS (APCI) m/z 394.3 (MH+),

'H NMR (DMSO- dg): § 10.72 (1 H, s); 8.68 (1 H, d, J/=2.3 Hz); 8.14 (1 H,
dd, J=8.7, 2.3 Hz); 8.00 (1 H, s); 6.98 (1 H, d, J/=8.7 Hz); 5.27-5.14 (1 H, m),
3.56-3.28 (4 H, m); 3.18-3.06 (2 H, m); 2.08-1.96 (2 H, m); 1.81-1.66 (2 H, m);
1.31 (3 H, s).
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(58)-5-F 2 -5-(4-3F T RAE P -k -1-BBLAE F A )k 2 .4-— )

LC-MS (APCI) m/z 382.5 (MH+).

"H NMR (DMSO- dg): & 10.73 (1 H, s); 8.01 (1 H, s); 7.09 (2 H, d, J-8.4
Hz); 6.87 (2 H, d, /=8.4 Hz); 4.50-4.42 (1 H, m); 3.50, 3.34 (34 1 H, ABq,
J=14.8 Hz); 3.38-3.29 (2 H, m); 3.17-3.09 (2 H, m); 2.23 (3 H, s); 1.99-1.89 (2 H,
m); 1.73-1.63 (2 H, m); 1.33 (3 H, s).

(58)-5-F K-5-[4-(4-= BT A -FKEH) %1 B A TRkt -2.4-
— B

LC-MS (APCI) m/z 436.3 (MH+).

'H NMR (DMSO- d¢): & 10.71 (1 H, brs); 8.02 (1 H, s); 7.65 (2 H, d, J=8.8
Hz); 7.17 (2 H, d, J=8.8 Hz); 4.72-4.64 (1 H, m); 3.52, 3.35 394 1 H, ABq,
J=14.7 Hz); 3.40-3.28 (2 H, m); 3.19-3.10 (2 H, m); 2.05-1.95 (2 H, m);
1.78-1.68 (2 H, m); 1.33 (3 H, s).

4-[1-(48)-4-F K -2,5- — Bk bt 4- X TR AR 4- R EA-F
i3

LC-MS (APCI) M/Z 393.2 (MH+).

'H NMR (DMSO- dg): & 10.73 (1 H, s); 8.00 (1 H, s); 7.76 (2 H, d, J=8.8
Hz); 7.15 (2 H, d, J=8.8 Hz); 4.74-4.65 (1 H, m); 3.51, 3.34 (394 1 H, ABq,
J=14.9 Hz); 3.40-3.27 (2 H, m); 3.17-3.07 (2 H, m); 2.03-1.94 (2 H, m);
1.77-1.66 (2 H, m); 1.32 3 H, s).

(58)-5-[4-(4-F FA-KEH) R -1- BB A FTR)-5 FE Kol 24—

&

LC-MS (APCI) m/z 398.2 (MH+).

'H NMR (DMSO- dg): & 10.73 (1 H, s); 8.01 (1 H, s); 6.89 (4 H, ABq,
J=29.1, 9.1 Hz); 4.43-4.34 (1 H, m); 3.70 (3 H, m); 3.51, 3.33 (1 H, ABq, J=15.0
Hz); 3.38-3.28 (2 H, m); 3.16-3.05 (2 H, m); 1.97-1.87 (2 H, m); 1.73-1.62 (2 H,

m); 1.33 (3 H, s).
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(58)-5-[4-34-= F- KA K )- k"2 -1- BB A FA|-5-F R ke it-24-—

ARl

LC-MS (APCI) m/z 404.2 (MH+).

'"H NMR (DMSO- dg): § 10.74 (1 H, s); 8.01 (1 H, s); 7.35 (1 H, q, /=19.6,
9.2 Hz); 7.19-7.11 (1 H, m); 6.86-6.80 (1 H, m); 4.57-4.48 (1 H, m); 3.51, 3.34
(¥ 1 H, ABq, J=14.9 Hz); 3.38-3.28 (2 H, m); 2.16-2.06 (2 H, m); 2.00-1.90 (2

H, m); 1.74-1.64 (2 H, m); 1.33 3 H, s).

(58)-5-[4-(4-F- K BIH)- TR -1-A B F A ]-5-F R -okeddn -2 4- —BR

LC-MS (APCI) m/z 402 (MH+),

'"H NMR (DMSO- d): & 10.73 (1 H, s); 8.00 (1 H, s); 7.32 (2 H, d, J=8.8
Hz); 7.00 (2 H, d, J=8.8 Hz); 4.56-4.48 (1 H, m); 3.50, 3.33 (3)3% 1 H, ABq,
J=14.8 Hz); 3.37-3.28 (2 H, m); 3.16-3.06 (2 H, m); 2.00-1.90 (2 H, m);
1.73-1.63 (2 H, m); 1.32 3 1, s).

(585)-5-[4-(5- T35 -E 2 -2- K FI5)-%k "R -1- BB A F AR -5 F A -oKked i
2,4-—FF

LC-MS (APCI) m/z 398 (MH+).

'H NMR (DMSO- dg): & 10.74 (1 H, s); 8.47 (2 H, s); 8.02 (1 H, s);
5.11-5.03 (1 H, m); 3.52, 3.35 (33 4 1 H, ABq, J=14.8 Hz); 3.42-3.28 (2 H, m);
3.19-3.10 (2 H, m); 2.54 (2 H, q, J/=15.2, 7.6 Hz); 2.06-1.98 (2 H, m); 1.81-1.71
(2H, m); 1.33 (3H, s); 1.17 (3 H, t, J=7.2 Hz).

(58)-5-F A -5-[4-(4-= T AR -2- T FR )T -1- B BRI F A )-oRed
#.-2,4-—BR

LC-MS (APCI) m/z 438 (MH+).

'H NMR (CDCl5): & 8.84-8.76 (1 H, m); 8.02 (1 H, s); 7.31 (1 H, d, /=4.8
Hz); 6.33 (1 H, s); 5.41-5.34 (1 H, m); 4.54-4.42 (4 H, m); 3.35, 3.24 (1 H each,
ABq, /=129 Hz); 2.17-2.07 (4 H, m); 2.02 (3 H, s).

(55)-5-F A -5-[4-(5-F A -wbog -2- K FAL)- o2 -1- A BL A TR -k be
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-2.4-—FF

LC-MS (APCI) m/z 383 (MH+).

'H NMR (CDCl): 06 8.14 (1 H, s); 8.06-7.99 (2 H, m); 7.19 (1 H, s); 7.09 (1
H, d, /=11.6 Hz); 5.28-5.21 (1 H, m); 3.70-3.41 (6 H, m); 2.44 (3 H, s); 2.13-1.96
(4 H, m); 1.62 (3 H, s).

(58)-5-[4-(4- -3 F B )RR -1-FRBEA FAK)-5- F R -okeb bt -2,4- — B

LC-MS (APCI) m/z 398 (MH+).

'H NMR (DMSO- dg): 8 8.06 (2 H, q, /=9.2, 6.0 Hz); 7.40 (2 H, t, /=8.8 Hz);
3.61-3.41 (4 H, m); 3.00-2.91 (2 H, m); 1.90-1.81 (2 H, m); 1.62-1.50 (2 H, m);
1.33 (3 H, s).

(55)-5-[4-(5- BB -2- K B )- IR R -1-BRBEA F K )-5- F A ok bt -2 4-
—&

LC-MS (APCI) m/z 388 (MH+).

'H NMR (CDCl;): § 8.42 (2 H, s); 8.30 (1 H, s); 6.40 (1 H, s); 5.30-5.23 (1
H, m); 3.53-3.35 (4 H, m); 3.36, 3.21 (1 H each, ABq, J/=14.4 Hz); 2.10-2.02 (4 H,
m); 1.70 (3 H, s).

(58)-5-[4-(6-F Ik whoz 2 K F )R 52-1- BB T )-5- F A ke bt
-2.4-—HA

LC-MS (APCI) m/z 399 (MH+),

'H NMR (MeOD): & 7.54 (1 H, t, J=8.4 Hz); 6.33-6.28 (2 H, m); 5.24-5.14
(1 H, m); 3.86 (3 H, s); 3.53-3.42 (2 H, m); 3.58, 3.39 (34 1 H, ABq, J=14.4
Hz); 3.30-3.22 (2 H, m); 2.13-2.02 (2 H, m); 1.96-1.82 (2 H, m); 1.47 (3 H, s).

(58)-5-[4-(6- Bt -2- K F IR )- Bo-1-ARBA F A )-5-F A Ko 2.4-—

BR

LC-MS (APCI) m/z 403 (MH+).

'H NMR (MeOD): § 7.65 (1 H, t, J=7.8 Hz); 6.97 (1 H, d, J=7.2 Hz); 6.73
(1 H, d, /=72 Hz); 5.25-5.14 (1 H, m); 3.55-3.44 (2 H, m); 3.58,3.39 (34 % 1 H,

113



200910147512. X w1 2E106/1181

ABq, J=14.4 Hz); 3.28-3.19 (2 H, m); 2.14-2.02 (2 H, m); 1.92-1.79 (2 H, m);
1.47 3 H, s).

3-[1-((485)-4-F X-2.5- — FAR -t -4- K FAABA )RR 4- A FA)F
HE

LC-MS (APCI) m/z 393 (MH+).

'H NMR (DMSO- dg): § 10.74 (1 H, s); 8.02 (1 H, s); 7.52-7.47 (2 H, m);
7.42-7.38 (1 H, m); 7.36-7.31 (1 H, m); 4.69-4.61 (1 H, m); 3.52,3.35 (334 1 H,
ABq, J=17.2 Hz); 3.18-3.07 (2 H, m); 2.02-1.95 (2 H, m); 1.79-1.65 (2 H, m);
133 (3 H, s).

(585)-5-[4-(3-F FI - K EH ) R-1-BBA T R)-5-F A b be-2.4-— 8

LC-MS (APCI) m/z 398 (MH+).

'H NMR (DMSO- dg): & 10.74 (1 H, s); 8.01 (1 H, s); 7.21-7.15 (1 H, m);
6.58-6.50 (3 H, m); 4.57-4.49 (1 H, m); 3.73 (3 H, s); 3.51, 3.34 (1 H each, ABq,
J=14.4 Hz); 3.17-3.08 (2 H, m); 2.01-1.91 (2 H, m); 1.74-1.64 (2 H, m); 1.33 (3
H, s).

N-{4-[1-((4S)-4-F 2 -2,5- — FM-Ke 7 -4- K FAABLI)-9koZ 4- K AL )-
FARL- LB

LC-MS (APCI) m/z 425 (MH+).

'"H NMR (DMSO- d): & 10.69 (1 H, brs); 9.78 (1 H, s); 8.00 (1 H, s); 7.47
(2 H, d, J=9.2 Hz); 6.91 (2 H, d, J=9.2 Hz); 4.48-4.41 (1 H, m); 3.51 (1 H, % &
ABq, J=14.4 Hz); 3.16-3.06 (2 H, m); 2.00 (3 H, s); 1.98-1.90 (2 H, m);
1.73-1.63 (2 H, m); 1.33 3 H,s).

(55)-5-[4-(3-F-FFI)- IR -1- BB F K)-5-F Aok br-2.4-—

LC-MS (APCI) m/z 402 (MH+),

'H NMR (DMSO- dq): 8 10.76 (1 H, brs); 7.99 (1 H, s); 7.31 (1 H, t, J=8.4
Hz); 7.08 (1 H, t, J=2.2 Hz); 7.02-6.95 (2 H, m); 4.64-4.56 (1 H, m); 3.51 (1 H,
% A ABq, J=14.4 Hz); 3.17-3.09 (2 H, m); 2.00-1.91 (2 H, m); 1.75-1.65 (2 H,
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m); 1.33 3 H, s).

(58)-5-F & -5-[4-(4-= T RA - X FH)- oK% -1- AR BEA T I [-2K b I
-2,4-—BF)

LC-MS (APCI) m/z 452 (MH+),

'H NMR (DMSO- d¢): 8 10.74 (1 H, s); 8.01 (1 H, s); 7.29 (2 H, d, J=8.8
Hz); 7.08 (2 H, d, /=9.2 Hz); 4.60-4.52 (1 H, m); 3.51 (1 H, % & ABq, J=14.8
HZ); 3.17-3.08 (2 H, m); 2.02-1.93 (2 H, m); 1.75-1.65 (2 H, m); 1.33 (3 H, s).

(58)-5-FA-5[4-3-= AT RA-FRH)- R -1- BB T A)-HK b
-2,4-—F7

LC-MS (APCI) m/z 452 (MH+).

'"H NMR (DMSO- dg): & 10.74 (1 H, 5); 8.01 (1 H, s); 7.41 (1 H, t, J=8.4 Hz);
7.06-6.91 (3 H, m); 4.65-4.58 (1 H, m); 3.51 (1 H, %A ABq, J/~14.8 Hz);
3.18-3.08 (2 H, m); 2.02-1.93 (2 H, m); 1.76-1.65 (2 H, m); 1.33 (3 H, s).

(58)-5-[4-(2,4- = Fi- K FH)-TRR-1-BR B T -5-F R -okod 5t 2.4-=

2]

LC-MS (APCI) m/z 404 (MH+).

'H NMR (DMSO- dg): 8 10.74 (1 H, s); 8.02 (1 H, s); 7.34-7.23 (2 H, m);
7.06-6.97 (1 H, m); 4.50-4.41 (1 H, m); 3.50 (1 H from ABq); 3.17-3.06 (2 H, m);

2.02-1.90 (2 H, m); 1.78-1.65 2 H, m); 1.33 3 H, s).

(55)-5-[4-(4- B IR )R T -1-ARBEA FARK)-5-F A Kotz -2 4- — B

LC-MS (APCI) m/z 386 (MH+).

'H NMR (DMSO- dg): 8 10.75 (1 H, s); 8.02 (1 H, s); 7.17-6.97 (2 H, m);
4.52-4.43 (1 H, m); 3.17-3.06 (2 H, m); 2.00-1.89 (2 H, m); 1.75-1.62 (2 H, m);
1.33 (3 H, s).

(58)-5-[4-(3- B FE FA) TRZ-1-BABE FTRI-5- TR kb stz 2 4- — B
LC-MS (APCI) m/z 386 (MH+).
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'"H NMR (DMSO- dg): § 10.72 (1 H, s); 8.02 (1 H, s); 7.36-7.26 (1 H, m);
6.91-6.71 (3 H, m); 4.62-4.52 (1 H, m); 3.18-3.06 (2 H, m); 2.02-1.91 (2 H, m);
1.78-1.63 (2 H, m); 1.33 3 H, s).

(58)-5-[4-2- B-FE -9k 1-BRBIA T AR )-5- F A -oked b2 4-— B

LC-MS (APCI) m/z 386 (MH+).

'H NMR (DMSO- dg): 5 10.74 (1 H, s); 8.01 (1 H, s); 7.28-7.17 (2 H, m);
7.17-7.08 (1 H, m); 7.02-6.97 (1 H, m); 4.59-4.47 (1 H, m); 2.04-1.92 (2 H, m);
1.80-1.67 (2 H, m); 1.33 (3 H, 5).

(58)-5-]4-(5-F SR -mboe -2- K F )oK o2 -1-A BRI F A ]-5- F 2 oked
-2,4-—F#

LC-MS (APCI) m/z 399 (MH+).

'"H NMR (DMSO- dg): 8 10.74 (1 H, s); 8.01 (1 H, s); 7.89 (1 H, d, J=3.16
Hz); 7.39 (1 H, dd, J=3.18, 9.07 Hz); 6.77 (1 H, d, J=8.95 Hz); 5.08-4.96 (1 H,
m); 3.76 (3 H, s); 3.51, 3.34 (344 1 H, ABq, J=14.7 Hz); 3.43-3.29 (2 H, m);
3.18-3.05 (2 H, m); 2.05-1.94 (2 H, m); 1.77-1.61 (2 H, m); 1.33 3 H, s).

(58)-5-F HK-5-[4-(4-72-3- K K E)-REB-1-RBLAE TR |-k it 24-=

2]

LC-MS (APCI) m/z 430 (MH+).

'H NMR (DMSO- dg): 8 10.76 (1 H, s); 8.99 (1 H, s); 8.60 (1 H, d, J=4.91
Hz); 8.35 (1 H, d, J=7.81 Hz); 8.04 (1 H, s); 7.70 (2 H, d, J=8.87 Hz); 7.12 (2 H,

d, /=891 Hz); 3.57 (1 H 3k & ABq); 3.35(4 H,m); 3.27 (4 H, m); 1.33 3 H, s).

(58)-5-F 2 -5-({[4-(He2 2- 5 F K)ok -1- K | R BRI ) F 3K ok 72 4
=B

LC-MS (APCI) m/z 369 (MH+).

'H NMR (CDCly): & 1.73 (3H, s); 1.96-2.04 (2H, m); 2.04-2.13 (2H, m);
3.21 (1H, d); 3.36-3.42 (3H, m); 3.45-3.50 (2H, m); 5.29-5.33 (1H, m); 6.30 (1H,
bs); 6.78 (1H, d); 6.93 (1H, t); 7.65 (1H, t); 7.70 (1H, bs); 8.16 (1H, d).
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(55)-5-[(f4-1(3.4-=F X FH) B[R 22 -1- K1 BBt K ) F K ]-5- F Koked
$-2,4-—BF

(BT R 49 30% 44 2,3-=F AR FM4Re NB.)

LC-MS (APCI) m/z 410 (MH+).

'H NMR (DMSO-dg): § 1.3 (3H, s); 1.53-1.64 (2H, m); 1.83-1.89 (2H, m);
2.18 (3H, s); 2.20 (3H, s); 2.95-3.33 (2H, m); 3.25-3.31 (3H, m); 3.45 (1H, d);
3.45-3.53 (1H, m); 4.42 (2H, s); 7.01-7.15 (3H, m); 7.97 (1H, s); 10.70 (1H, s).

(55)-5-F 2K -5-{[(4-F EI KT -1- ) B F A ke bt -2,4- — FF)

LC-MS (APCI) m/z 368 (MH+).

"H NMR (DMSO-de): § 1.30 (3H, s); 1.64-1.73 (2H, m); 1.92-2.00 (2H, m);
3.08-3.15 (2H, m); 3.28-3.44 (4H, m); 4.49-4.54 (1H, m); 6.92 (1H, 1); 6.96 (2H,
d); 7.28 (2H, t); 7.69 (1H, bs); 10.7 (1H, bs).

4-F-N-[1-((48)-4-F H 2,5 — Ao S -4- 28 FARBLA)- PR -4- |- K
il

LC-MS (APCI) m/z 413 (MH+).

'"H NMR (DMSO- dg): § 10.73 (1 H, s); 8.34 (1 H, d, J=7.50 Hz); 8.02 (1 H,
s); 7.94-7.88 (2 H, m); 7.33-7.26 (2 H, m); 3.96-3.86 (1 H, m); 3.58-3.47 (2 H,
m); 3.51,3.32 (344 1 H, ABq, /=14.81 Hz); 2.97-2.88 (2 H, m); 1.92-1.84 (2 H,
m); 1.62-1.48 (2 H, m); 1.33 (3 H, s).

(58)-5-[({4-[2.5-— FE F AR )VEHK 1% 1-F VB K ) F A -5-F Aok
3-2,4-—BA

LC-MS (APCI) m/z 410 (MH+),

'"H NMR (DMSO-dg): 8 1.30 (3H, s); 1.54-1.62 (2H, m); 1.85-1.91 (2H, m);
2.21 (3H, s); 2.24 (3H, s); 2.97-3.03 (2H, m); 3.27-3.34 (3H, m); 3.45 (1H, d);
3.49-3.55 (1H, m); 6.97-7.04 (2H, m); 7.11 (1H, s); 7.98 (1H, s); 10.70 (1H, s).

(58)- 5-{[4-(5-R AR -2- )RR -1- A8 | BRI -5- F A ofkmd bt 2 4- — )
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LC-MS (APCI) m/z 387 (MH+).

'"H NMR (DMSO-dg): § 10.72 (1 H, s); 8.54 (1 H, d); 8.01 (1 H, s); 7.86 (1
H, dd); 7.38 (1 H, d); 3.61 (2 H, bt); 3.50, 3.32 (334 1 H, ABq, J=14.9 Hz);
2.96-2.76 (3 H, m); 1.92 (2 H, brd); 1.77-1.62 (2 H, m); 1.33 (3 H, s).

(58)-5-[4-(5-F I -t o -2 B )- 9RO -1-FRBEA F A )-5-F Aokl
-2,4- =R

LC-MS (APCI) m/z 475 (MH+),

'H NMR (DMSO-dg): § 10.73 (1H, s); 8.01 (1H, s); 7.90 (1H, d, J=3.13 Hz);
7.48-7.30 (6H, m); 6.76 (1H, d, /=8.97 Hz); 5.10 (2H, s); 5.05-4.98 (1H, m); 3.51
(1H (k § ABq), J=14.84 Hz); 3.40-3.30 (3H, m); 3.15-3.07 (2H, m); 2.07-1.95
(2H, m); 1.74-1.64 (2H, m); 1.33 (3H, s).

(5S)-5-[4-(6-F-th22 -3- K FIN) -0k e -1 - B F AR -5-F AR -okediit-2.4-
—

LC-MS (APCI) m/z 403 (MH+).

'H NMR (DMSO-dy): 8 10.74 (1H, s); 8.17 (1H, d, /=3.10 Hz); 8.01 (1H, s);
7.56 (1H, dd, J=3.18, 8.80 Hz); 7.44 (1H, d, J/=8.77 Hz); 4.67-4.59 (1H, m); 3.52,
3.35 (2H, ABq, J=15.22 Hz); 3.39-3.28 (2H, m); 3.17-3.08 (2H, m); 2.03-1.93
(2H, m); 1.77-1.67 (2H, m); 1.33 (3H, s).

(58)-5-[4-(5-F2 % ko 2-Jh ) IR oK -1-BRBLAE F )5 F R okob i
2.4-—F

LC-MS (APCI) m/z 385 (MH-+).

'"H NMR (F 85-d,): § 7.73 (1H, d, J=3.01 Hz); 7.53 (1H, dd, J=3.11, 9.03
Hz); 7.04 (1H, d, J=9.04 Hz); 3.80-3.67 (1H, m); 3.58, 3.41 (2H, ABq, J=15.04
Hz); 3.53-3.42 (2H, m); 3.36-3.18 (2H, m); 2.17-2.02 (2H, m); 1.96-1.81 (2H, m);
1.48 (3H, s).

(5)-5-[4-(4-R- AR )- TR -1 - BEAR F AR ]-5- F A -oked -2 4- = B
LC-MS (APCI) m/z 418 (MH+).
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'H NMR (DMSO-dq): & 10.74 (1H, s); 8.00 (1H, s); 7.45-7.39 (4H, m);
2.97-2.89 (2H, m); 2.00-1.91 (2H, m); 1.56-1.45 (2H, m); 1.31 (3H, s).

(5S)-5-[4-(4-F-FAEBK) IR -1-BEBEA F K15 F K ook 452 4- —

LC-MS (APCI) m/z 450 (MH+),

'H NMR (DMSO-dq): § 10.73 (1H, s); 7.99 (1H, s); 7.86 (2H, d, J=8.77 Hz);
7.77 (2H, d, J=8.75 Hz); 3.66-3.54 (2H, m); 3.50-3.41 (1H, m); 3.44, 3.32 (33 3%
1H, ABq, J=14.63 Hz); 2.82-2.73 (2H, m); 1.97-1.88 (2H, m); 1.57-1.42 (2H, m);
1.30 3H, s).

(5S)-5-[4-(4- BT FI)-IR -1 - AR F K5 F R -okek be-2 4-— B

LC-MS (APCI) m/z 385 (MH+).

'"H NMR (¥ 8%-d,): § 7.20-7.11 (4H, m); 3.84-3.71 (2H, m); 3.60-3.48 (1H,
m); 3.56, 3.39 (34 1H, ABq, J=14.96 Hz); 2.97-2.84 (2H, m); 2.10-2.00 (2H,
m); 1.69-1.53 (2H, m); 1.46 (3H, s).

N-{3-[1-((48)-4-F #-2,5- = SR -k bt -4- 3 F AR BEA)- ko2 -4- K BA |-
FAY- B

LC-MS (APCI) m/z 425 (MH+),

'H NMR (DMSO-dg): § 10.74 (1H, s); 9.89 (1H, s); 8.01 (1H, s); 7.37-7.33
(1H, m); 7.21-7.14 (1H, m); 7.08-7.03 (1H, m); 6.65 (1H, dd, J/=1.89, 8.04 Hz),
4.49-4.42 (1H, m); 3.51, 3.34 (334 1H, ABq, J=14.73 Hz); 3.39-3.28 (2H, m);
3.18-3.08 (2H, m); 2.02 (3H, s); 2.00-1.92 (2H, m); 1.76-1.65 (2H, m); 1.33 (3H,
S).

(58)-5-[4-(4-R-F T BA)- %R -1- BBt FRI|-5-F R ke 5r-2,4- = B

LC-MS (APCI) m/z 415 (MH+).

'H NMR (DMSO-dg): 8 10.75 (1H, s); 8.04 (1H, s); 7.54 (2H, d, J=8.38 Hz);
7.45 (2H, d, J=8.38 Hz); 3.79-3.55 (2H, bs); 3.56, 3.35 (394 1H, ABq, /=14.84
Hz); 3.51-3.31 (2H, bs); 3.27-3.06 (4H, bs); 1.33 (3H, s).
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1-((48)-4-F K -2.5- — FAAR-Ked b -4- X FABAE) R4 FH4-A-K
A)-BLEE

LC-MS (APCI) m/z 413 (MH+).

'"H NMR (DMSO-dg): & 10.74 (1H, s); 9.97 (1H, s); 8.02 (1H, s); 7.65-7.58
(2H, m); 7.16-7.09 (2H, m); 3.62-3.52 (2H, m); 3.49, 3.33 (394 1H, ABq,
J=14.94 Hz); 2.87-2.77 (2H, m); 2.48-2.39 (1H, m); 1.91-1.84 (2H, m); 1.70-1.57
(2H, m); 1.33 (3H, s).

(58)-5-[4-(5-3 -7k -2 K )- Uk 2 -1 - BB K F K )-5- F K -oked 2 4-
— B

LC-MS (APCI) m/z 447, 449 (MH+).

'H NMR (DMSO-dg): & 10.73 (1H, s); 8.28 (1H, d, J=2.64 Hz); 8.01 (1H, s);
7.91 (1H, dd, J=2.60, 8.84 Hz); 6.83 (1H, d, J~8.79 Hz); 5.12-5.05 (1H, m); 3.52,
3.35 (34 1H, ABq, J=14.85 Hz); 3.41-3.34 (2H, m); 3.17-3.08 (2H, m);
2.06-1.97 (2H, m); 1.78-1.67 (2H, m); 1.33 3H, s).

(5S)-5-[4-(5-(4- F-F I )-wbmg -2- ) B - 1- AR B A F A |-5-F R -k b
2,4-—F

LC-MS (APCI) m/z 448 (MH+),

'"H NMR (DMSO-dq): 8 10.75 (1H, s); 8.45 (1H, d, J=2.51 Hz); 8.02 (1H, s);
7.88 (1H, dd, J=2.57, 8.86 Hz); 7.70-7.62 (2H, m); 7.30-7.22 (2H, m); 6.98 (1H,
d, J=8.94 Hz); 3.70-3.62 (4H, m); 3.55, 3.36 (3)4 1 H, ABq, J=14.73 Hz);
3.26-3.19 (4H, m); 1.32 3H, s)

(58)-5-[4-(5-(4-F Ik F R )-vboz 2K )-vkE-1-BBE FHE)-5-FH ok
e bt-2,4-— B
LC-MS (APCI) m/z 460 (MH+).

(5S)-5-[4-(5-(4-F-FH)-b ok -2- 35 )- 9k B -1-FRBE AL F K )-5- F A skl
-2,4-—F

LC-MS (APCI) m/z 464, 466 (MH+),
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(58)-5-[4-(5-(4-= B F B - KA )bk 2- K ) kE-1-HBA FX)-5-F
F-g bt -2.4-—FA
LC-MS (APCI) m/z 514 (MH+).

(58)-5-[4-(5-7 -2 Ko 52 2 K)ol 1 AR BE A T A5 T gk ok
2.4-—F

LC-MS (APCI) m/z 420 (MH+).

(58)-5- F 35 -5-(4-[5-(1L H-"bo8--2- 35 )-mth o 2- K |-k B -1- A B A F A=K
s F 2.4-—FR)
LC-MS (APCI) m/z 419 (MH+).

(58)-5-(4-[3,3")-BA7 "R -6- K TR - 1-FRBE A T )-5- F A kbt 2.4-—

3]

LC-MS (APCI) m/z 431 (MH+).

(48)-4-(6-[4-(4-F £ 2,5- — FAX Ko b 4- A FHABA -7k F-1- K |-wbsE
-3- ,_’;_()_f ﬁ

LC-MS (APCI) m/z 455 (MH+).

E#p5] 14
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R2
\

H
S N
2 O
R™Y, N/V/
H

O

121



200910147512. X o B FE114/1181

R R2 D
0 O
JOR® P iz 543 (ME)
Cl
ot
N a2 Q M
F>L<\jN}NuN FN}LN/ m/z 562 (MH+)
(o]
(0]
FO”@” F“}fi’ﬁ m/z 511(MH+)""
(0]
AN° M
e U wo“@ m/z 523 (MH-+)
(0]
N o m/z 443 (MH+)®
N N " )
o (o]

M NMR T332, AL LI H.

S-[({4-[(5- R oo 2- K) FR VR -1- KV B ) F XK )-5-[344-ZF 5
-2,5- = BRI -1-55) F A R -2 .4- — B

4o L) 12 P BTk d ot e (2,5- = B AX-4-[(3.4,4-Z F R -2 5- 8K
s - 120 ) R ket b -4- 2 ) T AR BL R Ae 5-F-2-(UR I -4- L B )-whm ) &
AFRLALH

LC-MS (APCI) m/z 543 (MH+).

'H NMR (DMSO-dg): & 1.28 (6H, s); 1.63-1.74 (2H, m); 1.95-2.05 (2H, m);
2.77 (3H, s); 3.14 (4H, d); 3.53-3.73 (3H, m); 4.14 (1H, q); 5.04-5.11 (1H, m);
6.85 (1H, d); 7.80 (1H, dd); 7.94 (1H, s); 8.19 (1H, d); 10.83 (1H, s).

4o F #) &R A

3-[3-CEAA)-2- B AHK]-1,5.5-= F A oked 72 4- — R

JEF B T 445 AABE(256 pl, 2.2 mmol)-5 2% BL46(712 mg, 2.2 mmol)—AZ /£
WA FELEG ml)FHEE 1B, Anake W099/06361 F PR 4] &9 3-(3-
8 2- AR A E)-1,5,5- = F Aok ed br 2 4- — BR(552 mg, 1.99 mmol)F 45 i% iRb
WA E IR TR 18 /ot Bz B RA W A KA IR IR LB TBS(3 x 25
mh)¥, SFANAR. A HEARKREFTIR, BLARE L LY, 4
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50% LBR T BE/5¢+ TR BBl M 45 2] 300 mg = 4.

LC-MS (APCI) m/z 321 (MH+).

'H NMR (CDCl;): & 1.45 (6H, s); 2.91 (3H, s); 3.16 (2H, s); 3.70 (2H, s);
4.53 (2H, s); 7.22-7.33 (5H, m).

S[CRARA) T HK]-5-[(3.4.4-Z FA-2,5- = AR b - 1K) F AR ko bn
-2.4- =R

2 FHH) 12 F AR S-F E-S5-{[CRA TR T A ko )z-2,4- B P
& 4 G AFR ).

LC-MS (APCI) m/z 391 (MH+).

'"H NMR (DMSO-dg): & 1.28 (6H, s); 2.64 #= 2.76 (2H, abq, J=14.2 Hz);
2.78 (3H, s); 3.54 & 3.64 (2H, abq, J~=14.2 Hz); 3.73 (2H, s); 7.20-7.32 (5H, m);,
7.98 (1H, s); 10.83 (1H, s).

12.5- =B AK-4-[(3,4,4- = F 22 5- — AR -1- ) F AR -4- 40
i T

o E 4] 12 F A A [(4S)F=(4R)-4-F H-2,5- — X b -4- K F AR BE R
FIT i 4| AT A4

'H NMR (CD;OD): & 1.38 (6H, s); 2.89 (3H, s); 3.81 #= 3.92 (2H, abq,
J=14.3 Hz); 4.61 (2H, s).

Fm A%, S-[({4-[(5-A g -2- ) AR 9k e - 1- K L Bt A ) F K )-5-[(3,4,4-=
W2 5- Z BARER IR -1- ) T A ke b2, 4- —BR P AT ) BT A1 A 4.

S-[({4-[5-(= A F )k -2- 1%k - 1- K BB ) F K)-5-[344-ZF X
-2,5- = FMRoked bt 1) T A oo -2, 4- — BF)

LC-MS (APCI) m/z 562 (MH+).

'H NMR (DMSO-dg): & 1.26 (6H, s); 2.76 (3H, s); 3.16-3.22 (4H, m);
3.48-3.76 (8H, m); 7.02 (1H, d); 7.81-7.76 (2H, m); 8.43 (1H, s); 10.83 (1H, s).

5-[4-(4-F-EK RA-1-BBA T RIS [(3,4,4-Z F K25 = EMokeits
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-1-5) F AR ke b -2, 4- — B

LC-MS (APCI) m/z 511 (MH+),

'H NMR (DMSO-dg): 8 1.28 (6H, s); 2.77 (3H, s); 3.10-3.16 (4H, m);
3.21-3.26 (4H, m); 3.48-3.71 (4H, m); 6.95-7.09 (4H, m); 7.88 (1H, s); 10.84 (1H,
bs).

5-[({4-[(S- Rt -2-F) B YRS -1- B VBB ) TR -5-2-[(REAFHOE
KTk IR-2.4- =R

S B AR S5-[({4-[(5- A2 -2- ) B 9k o2 - 1- AL L AR B F 4K ]-5-[(3,4,4- =
WK -2,5- = BAR K- 1-20) AR ke bt -2 4- B BT 3K VA 5- R, -2-(FR P -4-
F AR )-vbn 2 AR 2 e (2,5- = BAR-4- (2-[(RA F )R A T sk bt -4- ) F
FRBEANE A BAH B SATI Y.

LC-MS (APCI) m/z 523 (MH+).

'H NMR (DMSO-dg): & 1.37-1.79 (3H, m); 1.83-2.08 (4H, m); 3.00-3.56
(7TH, m 354 D,0 4% £); 4.33-4.44 (2H, m); 5.01-5.12 (1H, m); 6.85 (1H, d);
7.21-7.36 (5H, m); 7.80 (1H, dd); 8.02 (1H, s); 8.19 (1H, d); 10.70 (1H, bs).

6-({4-[(5- R AR -2- ) FARR-1-H VR BEE)-1,3- = KA E 4.5 85

-2.4-—FF

LC-MS (APCI) m/z 443 (MH+).

o F #| &R At

6-[CRA ¥ OB -1,3-= R 92[4.5]1595.-2,4- —FR

FrF#LEF(937mg, 7.5mmol)ixF 70 mL 9 THF. #m A NaH (362mg 60%,
9.0mmol)F ¥ Z A R IBEHIUa4F. Ao 2-8 3K TEA(1.0g, 7.5mmol)FHi% &
FIAR B B TR, IR BRI B ik 4 R R R R IR A, ARk
£7(4 %F). (NH4),CO; (8 4 ¥)#= 25mL LB}, #iZ B MK A /£ 80°C FH %
HARM P TR, TEIZRBR I BRI DMSO Fork & & 4 & i35 47
et Hé EEK.,

LC-MS (APCI) m/z 291 (MH+).
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'H NMR (DMSO-dy): 6 1.21-1.81 (8H, m); 2.79 (1H, dd); 3.67-3.76 (2H, m);
7.18-7.32 (SH, m); 8.43 (1H, s); 10.68 (1H, s).

L4 15

Q/S\

5-F A-5-(1-(F F-4-BB A )- 30 XA )- 2K b -2, 4- — 8

£ 90°C FAZBHE (2 mLAF)R I 1-(1-(F R-4-#BLK)- 308 0))- LER
(0.10 g, 0.38 mmol). A AA47(0.049 g, 0.75 mmol). ZXE4£(0.18 g, 1.9 mmol).
50% LBE KR (1.6 mLYBEFH 70 1B, A 10% LB a R BAL E pH 6 5
il it 2% 5 R AR 2 LR —F, b IRS F i, Bizsa AL E
KNS WinT LR TS, 4 & KA R B TEEREAFR. Wb F 6978 puta
B oKk, BB TR, SRR AL RGETE) 074 g 898
G, Fig T E T PEE (Sml). A AIRK(1g)R a5 R A RS H m AR
FENZAE . ) GBR B8/ B & Hu(1:2 Fo 2: 1)L 453 0.060 g (48%) 894741 = 4 .
AR EATRE .

LC-MS (APCI) mv/z 337 (MH+).

'H NMR (DMSO-dq): & 0.96-1.10 (1H, m); 1.32-1.44 (1H, m); 1.36 (3H, s);
1.47-1.58 (2H, m); 2.10-2.30 (4H, m); 2.40 (3H, s); 7.41 (2H, d, J= 8 Hz); 7.72
(2H, d, J= 8 Hz); 7.80 (1H, bs)#= 10.7 (1H, bs).

BC NMR (DMSO-dg): 621.0, 22.60, 22.64, 26.1, 26.3, 30.8, 31.5, 64.1, 78.9,
129.2,130.3, 135.3, 144.2, 156.0 #= 176.2,

Q\QL{O
0 N_ _N
b
o)

JoF )& & H

1-(F R -4-BEBEIL)- 5 -2-FF)

488 Crandall ¥ J. Org. Chem. 1985, (8) 50, 1327-1329 Ffif dy 3} ¥ K I
FRERAN /K Ee-HM1(4.2 g, 18 mmol). R AEA(1.0 mL, 12 mmol). EwI T 21k
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42(0.30 g)frn7l<-¥¥\-rffa BR 4:3:3 (10 mL)#| &40 4. AT 32 F18 8 TR
B8/ B RIF (1:3-1:2)1E A4 SR BLA S o AT A IR &8 T 15 3 2.4 g (95%) 69 4F
R, ChrmRY, AR TR E S 4 A.

LC-MS (APCI) m/z 213 (MH+),

'H NMR (CDCl5): & 2.38 (3H, s); 2.42 (3H, s); 4.10 (2H, s); 7.35 (d2H, d,
J=8Hz); 7.74 (d, 2 H, d, /= 8 Hz).

C NMR (CDCly): 821.7, 31.4, 67.7, 128.0, 129.8, 135.5, 145.3 #= 195.9.

1-(1-(F 3R -4-#r Bt A )- 38 K IR)- TR

A 50°C (hisiB ) T A% 1-(F R-4-55 B 3K )- A -2-88(0.10 g, 0.47 mmol).
1,4-—#T #5(0.068 mL, 0.52 mmol). #BL47845(0.14 g, 1.0 mmol)F=-F = F
TLAR(0.80 mLMEFE 22 «JNBF, 4FabAw i 22°C FHE 604 22 ) BF, 4
T LR TES . FK(5x 50 mL)Aw 25 K (1x 50 mL)sed& . F K ARER 44T
B, R AR R LR, HihR A AW UATIE A LB LB/ IE B
(1:4-13)ERBLA 9 AR €35 AT 2] 0.10 g (80%)494F =4 . AL & dKk
4.

LC-MS (APCI) m/z 267 (MH+).

'H NMR (CDCl): § 1.52 (2H, m); 1.77 (2H, m); 2.26 (2H, m); 2.37 (2H, m);
2.42 (3H, s); 2.48 (3H, s); 7.30 (2H, d, J= 8 Hz)#= 7.60 (2H, d, J= 8 Hz).

C NMR (CDCly): § 21.7, 25.4, 28.0, 31.3, 83.9, 129.4, 129.5, 133.2, 145.0
F= 202.5,
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