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25 16. JoR AR | Frikehibb-dh, L+ R HBRE & T HIIK,

17. de B F)Z R 16 PTi o904, L AR 69 BRF) & T H7 4K
w9 e 53k,

30 18. oA &K 1| T e91b b4, P X 4 4869 C o BT,



200480019502. 3

10

15

20

25

30
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20. oA 2R 19 T agibbdh, b RoAHRK,

21, JeBR A ZR 20 AT 694 o4, HF R.B5 R AR E.
22. deRAIZ R 21 FriReifeedy, L+ Ry A TFA.
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25. de AR A\ B R 1 T egieadh, P Tk a9t adh
3-[2(R)-{ 72 A A& A - B A Y-2- R G A S-(2- A -3- T A
K)-1-[2-#-6-(Z A F )R T AL ]-6-F -7 -2,4(1H,3H)- =8,
3-[2(R)-{H A A A AR )-2-K T HK]-5-G-F ALK A)-1-[2-
B-6-(Z A F )R T iR ]-6-F A -%"%-2,4(1H3H)-—H,
3-RR)-{ZAZERAEA-RIE ) 2-CRT )T A]-5-2-A-3-F Ak
FH)-1-[2-A-6-(Z AT A)K T K )-6-F £ -F7%-2,4(1H3H)- =8, K
3-[2(R)-{2-[1-(5-w = F ) & 3k ]- R A -2- K L T K )-5-2--3-F &
R I)-1-[2-A-6-F AR BEA R F AL ]-6-F %92 -2 4(1H,3H)- =R,
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30. deA Pl 2K 29 PR 8h F ik, H P AriE ey MR E 48 £ 0GR F
REHERE. BB IRIEXRTFTIE.

31, 4o FIBR 30 TR F ik, RV BRmEIMINIEE. F
oI . FURE IR S AR Rt IR IE .

32. 4o A BRK 31 BT &gk, R AL EIEDIIIRE,

33. de AR E R 29 BRid 6 o7 ik, L Bk ag MR E AR £ 0 R R
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Bt ) 5 7 A

ARP I RS A LR G EBIFRE, RHEIERAR
FIT T B 493628 5 5 1-R43-HD38625 5 2R44-HD38625-02 #9iRA . B st
BURF 3T AR IAAT — R ARA

& -3
& BR AT

B E, KER P BATM RS Z AL E (GnRH)Z AR+ 7,
VARG IT JAAE 6 ik, % R G XA RN A E 2 ebig gy 69 18R
By bt kT .

A KB ARAR KGR L

R E AR E (GRIDEAR H F A REBHBRLE
(LHRH), # - Ak (pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH,),
BEANENERAYLIETEZEN. GnRH AT @B 50188 T &4k
RV AR A R E (LH)A= 97 7008 & (FSH) &) 4 4 8- ik 5 B3, ISR
AH) LH Rt F e h 2ot v X B8 > £ 0987, @ FSHAT 5 Wk
FERAEUNBR LG I ALT .

wTHREYFERM, GnRH M6 AFERA 5 HHA 24854
KE, HHINRLEWNINIRE. ILRE. FERABRFALE. F&-FFIBE
Sz, 90 R . AT P BRAE K . 3H B 49 A FA 06 5T e k- AT 3R (The Lancet
358: 1793-1803,2001; Mol. Cell. Endo. 166: 9-14,2000), #il4=, AKE
GnRH # %) % , 4= & /A 3% #k (leuprorelin) (pGlu-His-Trp-Ser-Tyr-d-
Leu-Leu-Arg-Pro-NHEt), ©2A# A Ti677 X mmRA. XA 37
i@ it AT M AR E F 09 GnRH LR 6 R R AE S48, AmifT
TMERR S F 09 & R BB, KI4T GnRH #3h ) 7T H AT M &
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HMETHZZAKR, —EiEEFRERBE ST HITHBl, Kie
HAHEE 2-3 A).

MZF, A% GnRH BERA B IS F1ERA, 5
EREFH T FRZTRMAG LA, BA, XAERANERLD
ERRAR AT BARG AN A R B HA LR EAHER. &
fm, CARIE T —2 AR RSB ARG REBRA, REHTHLA
R AP A E, CAE ZEBLEBRBERBATHMOE LT 2SS
Fo BN E).

w T # B3| Ak GnRH A A8 K 698 H], —ibdEpkegbo4h E3K
i, #Hlde, PL(Cho)F (J. Med. Chem. 41:4190-4195,1998)~7 T A 4£
GnRH % AR F A 6928 FF[2,3-b] 2 -4-87; £ B 4% 5,780,437 5
5% 5,849,764 5 3% 7 AAE GnRH Z K42 307 64 TR 75 ok (4 A LA
F 5 A W097/21704. 98/55479. 98/55470. 98/55116. 98/55119.
97/21707. 97/21703 5 97/21435 # PCT EFr%4#);, &FFH WO
96/38438 ¢ PCT B R 35 2 JF T 45 h GnRH L ARFE A 6) Z 3R = R4
¥ (diazepine); A5 A WO097/14682. 97/14697. 99/09033 5 ¢§ PCT
&% iF5 7 T 4545 GnRH 4% 7] 69 Eobk Aorfoy o 7 £ 4
5 h W097/44037. 97/44041. 97/44321 5 97/44339 44 PCT ¥ iF H I'F
#FTHA GnRH ZARF A G BRARGGEodk-2-80; UENFTH
W099/33831 #9 PCT B R ¥ #F5 /7 T 455 GnRH AR 64 2 s K
AP G A SE BRI . RIS T 65T 5 25 W002/066459 Fa
WO002/11732 5 44 PCT B I $ 55 3 F T SIRAT 2 4h Fo 37 44 R I Fe
Z IR AT A AR ) GnRH 247 69 22 A .

HE RENFGTF TIED A EAESH GnRH A 69 A &6
PCT W iF 64 2 JF 5 €38 WO 00/69859. WO 01/29044. WO 01/55119.
WO 03/013528. WO 03/011870. WO 03/011841. WO 03/011839 & WO
03/011293.

BARAGARIR T AT T A LR, 12E AR E 2A 28 )
5+ GoRH ZARAE A . BT F 244 b GnRH XA FERN 954
A, AARRBALREF ol EZMAGERRENFT X, AE



200480019502. 3 oo P E3/49m

kAT XEFE, FRMET EHEMERGRE.
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s WA, REEFRECNHR ST ERAE, AREA LG HHELM,
FAHA M, REPFTE GnRH £ARBIRA Z LA L TR KX LMD
oy, FOEHEIIRFMIR. AT THET .
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ﬁﬁ%%Gmﬂx%%%JTrm%rz%«ﬁmk,ﬁTmﬁ
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15 ﬁ%ﬁ%%ﬁ%%éuﬁ% XA RARESOIE, F5 ABEALE.
FTEePrENG. 2EMIPER. 2 ELE. BFH, Heaslk. LR
Fadp R e MR K B BRAR MG AT TG TS Ak . AL IO IE . BEIR A
B B EEAIE. AGATIGEAIE. RHATHIIRIEK. BERRE
JE(Blde, HHeRSN TR B A TG IT). KA AT AT
20 ARHMEHRZFo g5 NGHBIET, TR TET FAMLHRAE,
FriR a4 T 5 A& . M k. RIS F 5 ik
ERTFERATERNRALE. HEBARA THEF, FIHLETHME
FREHBEEHF . od BKE -2 AR R 0E FKIKE S
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79T F B I8 B i K (bone loss) Sk i 4o #4 8 £ 69 MEAL Y I 1B S K

REAGIAY, BREH GnRH ZARBRAFEHI, L HFMBF
FE2 KB mie & & P450 Be494R 4 AR, €.4& CYP2D6 &
CYP3A4 L7 641X KB Kk il v thdh 5 FF 09K, L MR A HEL .
WXk E L TR LES L, ARFRRMBETHERRRE.

A KA T ik QAEE A 2 F 49 GnRH ZARAE LA 5T & 22 6y e 2L
HApeth, HAUHHE M XL, B, 2#—F %7y
EX, AT EH—HREZH 5GP T 82 B/ R FEF 068
AZ B GnRH ZARIBIRA 9 5269 .
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7 ik e A R B e, RE KL T E—BASIIIAN

N
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S

A A
Yo EBTIR, R BR EARI B VR AR £ B 08 E (GnRH) & 4k
FIRF 9 Le-4 .
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R; H &R F A,

Ry A R 3;
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R¢ %-COOH X BAF) b, T HEF|4K; &

X A1 E 34 Cre BAMEERNGY CreBIA,

AL AP R B KE A A T84

“CreBA” 188 1-6 MR T AR 4. FIRRKIFK, K
tofextof e iz, REMtefe AR A TR T ERKL,
ETH. ERA. EOEEE, Al iRz liéolzral. 4T
o FTHR RTHE, FRAFF. RAKRHEFTEACIEITR AL,
HKTHA, RRLA. RTAFE, O RMAGRZECIERLRAHEEF R
T R,

ToFe e KA ARAR Y BR R F 08 28 & — AR R =42 (0 A
A R o R ), REAMGEEFIRGLOELHE. A
WAL TR, 2-THA. FTHA. ILRBA. 2-8WK. 3-F &
J-THE., -FR2THA. 23-2FA2LTHASSE, mRANKY
B4k fe L AL 035 LA IR AR 1-T R 2-T B 1R,
- 3-WRAL-TRAFE,

“Cia 2" 34 14ABERTH. HERLANIETRBRRIE.
REMGEKBRRAOETA, A ERL. ETEAFSE, 14824
OFERRA. TA FTHE RTAFS, "XRBLAOHEIRALT
¥,

“C3p 27 84 3T AR T AR LR BERTIE. K
Auwasrtafralt, ETHEA FOAFS, niuarias
FEA. TR, FTA. RTA, BALES. RABNKRRLS
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“Cire Bl FEMAR R AR 4R BT EBLIRT BAAERARTH
—# Cie B, #l4e-CH,-. -CH,CH,-. -CH,CH,CH,-. -CH(CH3)
CH,CH,-. -CH,C(CH;),CH,-% %,

“BE” MR A B, EFEARA.

““1” F-OH.

“BERIL” $8-0-(CrLs B IAN).

“EA” F8-CN.

“BRF) o, -F HEF) 4K (Acid isostere)” F5& I 5 R B ADNLGG 45 1,
B pKa kT 8, FHHBAKT 7 69304, KEAMGBRE & FHIKE
Fwged . 3H-[1,3,4]7& —=¢-2-F0. [1,2,4]7&="-3-80. 1,2-=4.-[1,2,4]
Z o 3-BR . 2H-[1,2,4]78 —nd-5-BR . ARARBER T ARIE H BRAK 69 == |
AR B 2, T2 AR B BAX g eRKm | [1,2,4]- 78 — "4 k3 (oxadiazolidine)-3,5-
B [1,2,4]- 4 8 -3,5- 28R L oROBR-2,4- R . sRekdR-2.4 5- 2 BR)
oo bR -2,5- = B VA BoeteA 3R, -2,3,5- Z BR . BR F) @ F 5 AR AR 8L 4E
-C(=O)NHSO,NRR; + -C(=O)NHSO,R, . -C(=O)NHC(=O)NR,R, #=
-C(=0)NHC(=O)R;,, L+ Ra AHARK C2&k, HRyH C Bk,

BE—ANFEHRFEF, Ry AHFRK, BAKR PRI GnRH 4% 7
I LR U T EMXADIE.

Rla
O
Rip
N
l Rlc
RS_N )\
i 07 N7 R,
T
R
R2a
Rap
(ID

ERB—FHRFEF, RyAH C B A, AR PKR LMY GnRH 42
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(0]
N
N I Rlc N
Rs— N
0 0P N7 Ry Bs=N o?>N
X x
R Rg
R2a
Ry

av) W)
10

ERH—F#FEF, Ripo Rp I RSN HE. BERAFFDE. K
A BAT K g 2-mRK3-BEA- KL, RARGRBRAKCIET
FhA RN, MAREMEEHRSLERFA.
ETTREERFTEF, RiuH Ry B &R-OCH,0, 4v 3,4-1 F 3
15 -—FK,
Ei#—HFHERFTEF, Rud Ry HA. ZAFER. BEXK
13
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-SO,CH;. KAMGBAHE X OIFERL,E2HELFAIRE, UARLE
64 LHAHR. ZRFH. BER-SO,CHs,
H-FHERTRLIEL T Rs HART A, RgAH-COOH /3 X
A -CH,CH,-. -CH,CH,CH,-#.-CH,CH,CH,CH,-#9 14545 .
5 I G R A RIEAR T # &R LA eG4y, XBH KO

FHaBI YR LGRS E. Bk, EREMHXDOHLEHT
WA THREFTERE, LFRIFEFAHLA, PTABRARE ERPT
3L

B 75 % 1

10

QRQE__, k@ . )\)ELQ

Br Rlb
HN
Ic
N R, —N 0

F) A E A8 R RF deia T THE 89804 5T vAE3E S IR e K F
MR ARG, FREH RN 1. 540 6 B 64 B R 387 ZRAL
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THRASY 2, B THAET LB E. N-ERIEABLEER LTS
) KR, AFRILEY 3. RAIFEIEY 4, BB AR XML
BE 4T Suzuki %6 THF 244 5. F) B F AR A RF (Fl 4/ BOC
AGBEALTRAET AT R Z R CBR)A TR ) e S ATBLR P, =T

s 3RS 6, BFHRANI AR REAER ST TSBEESTRE
X, THAY., TARREZE REEA. Rk, &4l & Suzuki 4 &
F BRI T k) &AL BRI

B 7% 2

10

boc k ’ 3 0O

T3
Ry

0
0
R, Br
W/W R, Br
| W/W
I 0 N7 R R—NH
N~ R
l 3
) A

Ry
Rla Rla
o R i R
R4 N 1b R4 N 1b
l Rl c l Rl c
R;—NH 2\ R;—N )\
_— 0~ "N” R, N L 07 N7 R,
|
. R6
Ra R,
6 7
R2b b

EFEIVHER S, s 4 BRFFF0E0Y 8, 4 Suzuki
LA TAFE) A4 6. Tl it Al BRI R T B A A -X-Rg
15 AH, 133104 7.

15



200480019502. 3 oM P FE10/49m

B F %3

R
la
).j\/@' \O
Rlb
~ _— N
o R

lc

9 10
Rla o a
0]
R, R Ry,
4 N
m l Rlc Y;\ Rlc
R—N
—— _ = &
' o N R, I'Joco

|
N” R,

12 R, 5 KEE‘RM
R‘Zb R‘Zb
5 HIRRGRTEE O & A LB M E)VE e —F AT Bt

e = W K T H B RA B AR R A Y 10, B AT IHRLIFEEE X 1]
e . B ke B 6 F I AT IR R ALIF B L A 12, T A E
Aty AR AL, 5 & 44985 1T Mitsonobu #%-5~(coupling) &AL »
K5 F AL (B8 RAL B 2 (B8 R L 1T 5|4 5,

10 AK AL A W8T A B BRSBTS XA R . Tiadk,
A E RS T VA BE RARAn A 2 6 X AL . T A KA RN 4m 69 7 ik
B ERE PG5 B RS Y B b, 5T A HUEL A T ALEL )
&, EHNAIBROIEL R, RTH K. 6458, RIKnmRK.
., YAEB., LB, ZA 8. £8%. AR, BeB. KHRK.

15 ATARER. WAMER. LB, RALER. KB, RARB. BISRK. &£
M. LB, S RABARBR, E5GAMNBOIEER. SR,
FRER . BB AFHBR., M b B 58BN E T H s, FaiE
St ABEEET. BEEEBET(Hide, 42. 44, 47, 4. 4.
5 )VWABAE B TR WA LALE B T eh 3, B HEBAR AT A 4 ()
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Yo, ZFEAR. TR 2-BRATHEEFF). B, RELEHXDY

“HPTTRZ WL N ORIAT R THES &KX,

sl WMHLOEERLPHTEEZ T, 3128 REFTEN LK
K, BRZ A Bt & H RATA N L AKNBEREEZ XD EH,
i iR A A A XIS B AL B R &AT 25, 15 XARPT & 91540 g%
BEFRAOTRRAKRNSE, F2FHREY.

W aLE, Pl RARAESEATRALEAHRLALE
Y, P SxE AL AT EARABREARFREL. BARFAL,
B b, AT 25 694K ROH 69 )T bﬁﬂwm&ﬂ LMy X (DAL AW b BE An i
ERE G LR (BR). TRRLB 2 a5RLE@EITEN. b, &
HRB(-COOH)MIEALT, TUAOIEHE W TE. LEBEFFHEEEL.

sfF AR FMR, MO EHTEA FHF S, FalH
AR, IH AR, VA BN KT e MK S JE 3 B AR AR 8 T A A
. BIARSAMATE XY OB ERLHZA, CLIELREGY. I,
M XD EM L LB TAZBARGHE NG, LLOFER
KA. soh, —sk AR &M X (DEGILE- 4T 5 KR HE A AR A
o E R . EFFEFN IR I R LR EZ A,

BT Z A EART M ZAE A GnRH ZARIE T 691869 69 54
J1. T RE, AR Fo 0y 5 AT R A5 32 75 6 4K it R A
M GnRH #9 7% M (% & (Vale)%, Endocrinology 91 : 562-572,1972), ¥A
B K R ERE (R £ (Perrin) et al., Mol. Pharmacol. 23: 44-51,1983),
&%%%Sﬁki%xwﬁﬁﬁﬁk%é%ﬁ%im%%ﬁm re

MR AK O IEAL R TN GnRH £ 4R35 307 & GnRH-#] 54945
AP BEELBE KA AT, AR PAT IR E 0T
IR E AR R A M. vA T AT s 3 R, AR5 HE AR T 69 B AR 89 8- A%,
A AT BRI BB ST LA, ABRNSHIES GnRH
ZARIE IR B9 AR M BAT T RR

&

GnRH &% ¢5 LH B 3L 6547 4!
iE A4 GnRH #H A A 569474 GnRU T 2K 5 454
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5 GnRH A X 89 7% . #] 3=, 4R 3% Vilchez-Martinez (Endocrinology 96 :
1130-1134,1975)#9 7 %, TAMERARAZAX KT GnRH #)# ¢ LH #F
AREIPE, MmEZ, @i REEE, K TESRGREHA 25
AR K #9#tE Spraque-Dawley K R i 47 3 K F 49 GnRH #F 4 7)  L € &
AE R s, B R TEMET 0.2 ml &K P4 200ng 49 GnRH.
WG —RIEAG 30 5475, KATd bk, KE RSPk, B
BB, B e RARA AE-20°C BB @A K54 R LH A=/ FSH R
(BT X).

GnRH # #uil 69 K R EAR AT °T f fe3E o 41
I\ 7 J K ¥ Sprague-Dawley X &, ¥ 1 & & AR AT =T BEAR I BT

2R 64 AR R IR B JE S BB P AR 37°C T4k 1.5 B, IR BRI AL
&, A2 R/(E)BREit—F £ 37°C Hik 9 o4F. MEM 0.1%
BSA/McCoy's SA 3EHRAELEIZELHALE, REAHEEEEE 3%
FBS/0.1 BSA/McCoy's 5A 3& 70 ¥ , - £ 200ul 3% 7 F vA 3L 40,000
Abm R0 58 R AEFR A 06 JLARLRITHRAR T . HATE e 37°C R
A. *FF GnRH & wA 547, &M 0.1 % BSA/McCoy's 5A iifwzﬁt

APTA IR R M —k, MG EZAILF e A 5IiEAE 200ul
0.1 % BSA/McCoy's 5A 37 F ¢ InM GnRH. 7 5 AH & AK-F 047
A o R 5 A A T Z 2 GnRH R3804 LH #=/3% FSH B4% 64 37 %) 2%
AR ER ML, £ 37°C BF 4 DG, KkEERE, Bid RIA
) T4k B TR 32 Sk F 49 LH #=/3 FSH K-F.

e il

B 4& A GnRH %%%&ﬁﬁ%%iiiﬁﬂa‘%%’ééﬁ mie, EEE 5%
FBEAEF, JFA polytron £ R & 49 K (2x15#), @i 5 '»%F"Jff(nucleu)
(3000 x g, 3 504), ¥ EFE (20,000 x g, 3 30 24F, 4°C)
%ﬂii}%ﬂ@ﬂ%é’ﬂﬁ\o ¥ R LT SR 0 B 5 ?E‘Eé’éé\%d’&(IOmM Hepes
(pH 7.5),150mM NaClL,#= 0.1% BSA)ﬂ“%‘@EJWCO #£ Millipore
MultiScreen 96-3Uid J& 3% Ftn b AT 45 A BUEL , 1% 38 St 4B ELAR 9
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RAAE GF/C . @BTHBE30pl L4L 4R T4 40 pg & & )in
AZ)] 50ul ['I]-471849 GnRH AK(% 100,000cpm)F= 20ul R R R E 8 %
G f kAT PR BB, 90 4405 , B i A W R BEBR 42 iR K (2X)
RAAE R . F A 96 FLIA R 4 (Packard Topcount) 2k JE AP i
PP F b S A AR AT e B T HOCR AW 4 A A, A Prism A
€. (GraphPad Software)/ 3F & # #& +)»F & & )3 (non-linear least squares
regression)®] 3% 45 S M K14

JRLE AT 2

st FHCRLE S, BT BAE R T bR AT SUE SR
FAE A S 69 HEK293 @i, FFi@ it 1000xg & 5 a4h ki Emie.
B impoitis € B L S%EMBET, A polytron AFE B #ATH R 15 £ 8h
PR B R A, A 3000xg B8 Stk EAmie ) R P e ek, M
B4 EF R 44,000xg B8 30 AP RIKE IR LA 5. FIE AR IR
% &-F GnRH % 4% # % F (10mM HEPES, pH 7.5, 150mM NaCl #=
0.1% BSA )3 %% 2 3 07 2 &, F ik 7% 4R A4 £-80°C. #|/ Bio-Rad
E & 2 #7 X7 & (Bio-Rad, Hercules, CA)k M & ik JAE & & 89 & &
HF.

BA JEIEH) Millipore 96 FLid j& 32 FrAs b ) LI 1 71 47 5 44K
HEARGE S, L FAEEEA 200ul 4 0.1%% & &L @K
(Sigma, St. Louis. MO). £/ AT, MAAEER &% Ak sk iBiz s fidn 3 K,
¥ GnRH #£46% A& 9 BEA 5 (F T AFBRBE AR, 130 pl $4
25ug & &, TR AZARES 12ug)5 REIRE 6 200 & F Bk —F) An
ANE| 3L, 18 3t e A GKS HEEAR(JE S0ul GnRH £ 4% 4%+ 0.1nM)
kAT AW AR L. TR R L EERTEF G /RS E EAT 90
S4F, il it B oA AKX Millipore % 4% % (manifold)(Millipore,
Bedford, MA).E, & EHA, 78 200ul ABREL % A & (PBS)#k & 2 &
kA ROR . A 3L 6 SR B A A Bt SABUP T S, AR AT R
RFEFMA 0.50M, AFELHFEDNFFaBEdE—FEFL o0& E
K14, JF& Cheng-Prusoff 7 #2(Prism, GraphPad Software, San Diego,
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CAYE EEAST B AR R L . B —ZARBLAR 3t 697 ) pKi 1849 BTk
it E e Kifh.

RS 5H 3
KA Z A GNRH 24kt) RBL @A KA A £ 2, HH3E
i, JF DPBS ik tmle e B—Kk, EFATAIZRMAF A 0.5 mM
EDTA/PBS (4 Ca™. Mg )iEik, REWRILA 37°CHF 10 54F.
i i A ed)Z IR, kB A @m0, BT E 4°C. 800g B 10 4P I
B Fo L T 4 R
ME¥izmRcEETE YR MA 10mM MgCl,, 2mM
EGTA # DPBS (1.5 mM KH,PO,, 8.lmM Na,HPO,, 2.7mM KCI ¥A &
138mM NaCl) /& NaOH i pH=7.4], M /&8 L /& 4°C Jn/E a2 )
JE 77 900psi 49 N, 30 54 k3t tm et AT 2 . i@ 12 /8 4°C, 1200g B 3
10 547 R AR G o Aa X 695 R . B £ 45,000g B <@ fefE b
w, AR GRRIE EEESIE N RT, FFEKT A ELH
BE BRI
AR HmFaZxatE A4, F Coomassie Plus Protein B 1.5
# (Pierce, Rockford, IL)& M % & &R E. FH0iE (pellet)dF o 4R A 4
-80°C AEMEA. AAEEGRATCEG B LR ETEAGEEGRE
A 15pg HILEG R LR
FI R BT 69 0.5%FK TH TS &AL #2 UniFilter GF/C JE 2
3 i (Perkin Elmer, Boston MA)30 -4F. J 200ul £3L¢ PBS, 1%
BSA (Fraction V)#= 0.01% Tween-20, pH=7.4)4% 8) %m Jio 4 & 3
(UniFilter-96 Filtermate; Packard) R B A 2biEE. Atk LT3R E
FORE, F R k46 250ul 4 4 % (PBS, 0.01% Tween-20, pH=7.4)% % 3
K. R EATE, A 50ul A HR & (Microscint 20; Packard), R
J& ) ] TopCount NXT (Packard Instruments, L)Y ] 32 Fx AR 69 2805 14 7%
M,
BEZ W RY EHRES LR, ZE TR TS 10mM HEPES. 150mM
NaCl #= 0.1% BSA, pH=7.5. ¥ 1t 5 50ul [*°1] His . D-Tyr® GnRH (&
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WE A 0.2nM)VA Z 50ul R E 7 B % 30pM-10puM éﬁ ST REMNBT,
HFILEEAR 2000, EERTHEF 206, 4ok, A GF/CEBEH R
At RO BTA R . #) /A Excel Fit %4 (IDBS, Emeryville, CA)%k
#HATH L&A, AAAEEEE ) X (Cheng and Prusoff, 1973)#)7%
i, RPTRASWERAARY KdEA 0.70M, #F Kifd, % KdAHiL
At b KIS

Ca" R &

H M E R IEA GnRH 24k 69 mfieF GnRH F) 45 7637 41, /& 96
LI AR T BT R A GnRH 2R FEH 50,000 @ /304)
RBL #mfit., FA£iZtmfem £iT&. £ 37°C ¥ miemi AL FREIR
+ 1 B 4 20mM HEPES. 10% FBS. 2 MFluo-4. 0.02% pluronic
acidR A B 5 X R Ly mE 4 ER). 2.5mM & #54T (probenecid)#)
DMEM. #he# /& F ik % 7 % (Hanks -+ #735, 20mM HEPES, 2.5mM
REAT)RA ML 4 K, RE—REEE, FI3LKRE 150u. £4 0.1%
BSA #9 FLIPR £ /¥ i#& (Hanks -F#73L, 20mM HEPES)¥ ## GnRH £
20nM #RE, FFaBRN 96 LB AMURE A LE). AF = 96 LK
##F F 0.1% BSA/FLIPR £ 7% i #| & T Bl R 6942 5] . 4R4E FLIPR
% %t (Molecular Devices, FLIPR384 system, Sunnyvale, CA)# ) & #L%A
+, #47d GnRH ##(50u] 20nM 2 4nM &4 4R B )= 4. 69 Ca A6
R, MELRERE Soul A KBF 1 94F.

5% 85 UUBE K AR T

% kR B R KM FE(W. B (Zhou)F; J. Biol. Chem. 270 (32),
ppl8853-18857, 1995). i f & X, #A4 . 4 % A GnRH %4k 4) RBL 4
FEVA 200,000 2B A0/3L6G 55 EAEA N 24 LIEIRIR T, BFH 24 B, A
T WUEE 694 10%3E 47 49 FBS #9323 Rk sk tmlie— K, FLG lm AARit8Y
1uCi/mL 4 [myo-"H]ILEE, 20-24 18 &, F 4 ¥ % (140nM NaCl, 4mM
KCI, 20mM Hepes, 8.3mM % £#%, 1 mM MgCl,, 1mM CaCl, = 0.1%
BSA)kiGkmie, A& 37°C, AARXTALESHREAZHA A 10mM
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LiCl 8948 F) & 7 & P 69 R X GnRH PR 22 4m it 1 ) B, 78 4°C A 10 mM
W ER IR I 4l i 30 47 e B A Dowex AGL-X8 4L, A 1 M ¥4k
F 0.1 M FERREEFB. AR P ITHAMY. @i Prism
#2 & (Graphpad, GraphPad Software, San Diego, CA)#| A 3 &t & /> F
7 B Y34 PLAK S AT BABEE , AP+ EH Efh. Bd kw3,
BEANEZHEETRFOHNZWAAP, S A Schild &HA, HHAF
B X-A IR (intercept) & A F AT 8 4 SU A 49 F A=t

ERHWHAR

+#(castrate)Zh 4 0 FF R -AL T A2 4 GnRH FEHANEA 894K A
2 #7(Andrology 25 : 141-147,1993). E4KAEIKF 49 GnRH Z A5
GnRH-#]i 65 LH AN, B 4 78 1% K B B2 69 7 R4 4 1%-F 2 GnRH
RIBH LH B3, BsbEHF3HMBIH LH KP4 5. dk, £
F YRR AE P VIR LH K- 7 4] 69 200 4595 A4 GnRH 3 304 B 69 8502
BARR AT, Bb, BRI AR, IR E 4 A, e
LH K-FH 3. FLE vA 0 JR R # ki 47) F - 2h M AT L3 B 4h 69 4o
%, RE—Z50 AT LH oA, B SRS RED S ITHR
Foml & X sk B4 fF F LH R (Endocrinology 107 : 902-907,1980).

GnRH A4t 14 Be Ak 4 #] &

i@ it T B T(chloramine-T)7 i & 471 GnRH £ 4. @& pH 7.6
#4 10pg AR 20l 0.5M ARBR4ALE 7 & F e 1mCi # N2>, A5 m
A4 22.5ug BTEA T 49 15u] 0.05M FRBR4NLE A&, 5 RAHikk 20
A, @A N4 60ug B L ALEL S48 30ul 0.05M FRLER 455 o i k45
i B, BT iR R R A4 38 iF C-8 Sep-Pak 42 (Millipore Corp., Milord,
MA)k =R 55 & e st B V& 80% LR /K SR PR i 44 Ak, 38 if Beckman
334 # E HPLC %% F# R4 HPLC L# Vydac C-18 £9#74£(The
Separations Group, Hesperia, CA)#| Al 4% & L 69 0.1%TFA # — 5 &
MARILEG K. 284G 64 205 M BRAR A 4£-80°C. 0.1% BSA/20% ZA5/0.1%
TFA PR ATk % R A 4 .
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LH #= FSH #) RIA
AWFELH $KF, F—H P40, HA RIA £+ #&(0.01M
BB AN 7#%/0.15M NaCl/1% BSA/0.01% NaN3, pH 7.5k %8 5
5 NIDDK 7 Bh ey B Rt & fe it XA/ ST RN &, @ 12x75mm 4
B UHREME F AN 1: 5 HBeh 100p] A 53E iR RIA 4 R T 6
rLH #77%, vAZ 100pl #['P1]-47i2 4 rLH(% 30,000 cpm)h=_E 100ul
49 1:187,500 ##E ¢4 S di-rLH Rk F= 100pl RIA £ k. ATk RS
WETRBEIIR., £F KR, A 1:20 HE4 100ul LFRRE 1gG
10 A= 100ul 45 1:1000 B EF i, EERFABE HFERSY 3 )
i, MESHE B0 E £ 3,000 rpm 5 30 454, @il RS L L
. Bitpe i B AT RPN E FRB ILIE. A LH M5
K &AM FSH &9 RIA, A 1:30,000 ###49 FSH Huik A 4K LH 4k 5F A
#7489 rFSH B AR A71T49 rLH.

15

GnRH AR 4F 5] /&

i F WA GnRH 24k E2AX, 50% 89 2K 4 M AR L BLAR FT 5 6940640

K 1Cso k3t B GnRH ZARFE A M, A BVl F o 424 453

8 ‘K AT
20

© _ 1Cs
"1+ L/K,

Hf L=t Bk, B Kp=at B ikt 24k 6y F (265

£ > X  Biochem. Pharmacol. 22: 3099,1973). A% 84 #) GnRH % 4k4%

25 WHIEA 100uM R EAKE Kifh, EALAGRETZ®RFETY, ik

GnRH AR A 69 K& T 10uM, EHLEKT 1pM, & ZHLBET

0.1uM (#l4=, 100 nM). B b, A £ieb) ¥ EARNF 69186469 Ki
BAEPTEBELELSSN 1 23 ZFPH—AREASH FILT 100 nM,

AR A% #2287 3 (Crespi) 5 (Anal. Biochem. 248: 188-190; 1997)Ffi&

30 69T AROE MR U T EARIM T GnRH A 2 ARTIE A &
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09 2 R BEEP CYP2D6 #= CYP3A4 #4937 Hl 4 . 128 Km RE(BF
AR K& ENG—F G RDRE)G AMMC (BF 3-[2-(N,N-= Z A -N-
¥ RAVT K- T-FAL4-FHE 2 ) BFCH 7-FRLA-(ZATF
BVEZ ) A4EH CYP2D6 #= CYP3A4 947 & kM. MmE X, &
A &K 0.03. 0.09. 0.27. 0.82. 2.5. 7.4. 22. 67 #= 200uM #J GnRH
AN SGELT, £ 37°C ¥ T4 CYP2D6 3 CYP3A4 547& &
#F2 NADPH = 4 % % (¥ 1mM NADP+, 46mM %) &) 4% -6-Bfi fo 3 £
f/mL #) EAB-6- BB AL )R . B AR T U RLLER
., @it BSRERIREGEE, FARKE R R ARSI ERF
8 L. KA GnRH B AR A LA FF 250 nM 6§ K&, AL
#EHT luM, ZLR ST SuM.

e EFTiE, KK GnRH AR EESFE T LA LA 2
G R IE, FFITARAEA RET B Ao AR — A IS 69 2 AP
FHEANRERRE, IFERKESCETTAE R LE. FE-FFMN
. ZEMIPER. ZELE. BTA. HWFRE. TEE. LR
B0 MR K B BEAR ARV B Y AR . AR MR S ORR G . BRAR KA. 4o
RIS, M HBEESAE. AEAHGEAIE. REA P IRIGK. BEH
IR EB) ke, HdeiR o T 0G £ TG 7).

KEPASHER TARAESRZ G ML D EAMWBIEST, FF
AT Z 45 2 GOt

Frid b o th i o7 S Mg & . Mk . HREf g & Sk
BRLEA A Tt T FiamE. HLBURA THRE, FEETSH
Ao B TR F AR EEIR H . E BRKE IR R N E B
Badp bl F Lo T T2 -FRIIE. b, RS HETE B
B4 B (bisphosphonate) A & £ X F) 414 F 6 55 Ao/ R A5 45 . BhidgeFr
Rtk A, AR SR E. ZRFF/RELREAEGH TFHGRER
GnRH 3 37174 57 Bty L84 B 18 K S 4o 09 40 6 MEALAE R AR JE IR .

EAR—FREFTEY, 2T EH —F X% GnRH AR A 49
Hpmet. HTABYA M, KRARGESM TG B MWEEY.
AE Y 4064 3R L 49 GnRH ZARB A Fe 5 )T 3% 49
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BARA/ AR, TR A M P 49 GnRH AR AN G AT HBA X
mﬁ%w%ﬁ,WRukﬁGﬂHiwﬁhﬂ%'%Q%
AFAEETHSFE, 206, RELHRERLAYEHHALEY
0#EHF E 0.lmg-250mg 49 GnRH THRFERF, Z AR A
1mg-60mg. AAURATEBEAAR T A AR ELGKEANZ

AARBIT BB ARA R B AT HZ 8 BARFe /AR, 87
RS ERIBEY, B BRF/AMBERN CIEERLE K, F7T
O IER BT . B k. WHE A %ﬂv’i"‘“"’}ﬂ ). Pk éﬂ/\%
TG RBA. RE. BAkfA R, EHBA GnRH AR A 5,
SRR 4 %"ﬁfﬁl‘fé"i . EEAF L ERR R R Zﬁﬁﬁﬁ.ﬁffﬁr
BAARREES G X, Foif4F P M4 % F (Remington's
Pharmaceutical Sciences, Gennaro, Ed. , Mack Publishing Co., Easton, PA
1990)F 2~ JF 64 &8 £ K, 7 #t —F % GnRH RIS AL F sRIE & 49
K.

EH—FHTEF, RAVLRMSE T o LR 6h M F A8 X 69 5%
ARAG Tk, XA & QT BERNWA T RE T TR RARE
WAL EY . ALY, B eEMGHEH. I TRk
A B GnRH ZARAERFN 69 R4 dh, Rk vddw LR ANF 69 25428640
B Xebth, KRAAPMG Z 5t atsaRbmibsterx. xT
a2 AR#2h, &4 GnRH LR RA HWA S FFRA . BA. A
Ao AR Fel g, ABRAA . BREAM. BFHNFAN, ZLenbdh
S HEERN . BRA . EFAH . ERANRREA, ARLCHY
TR . XT‘I‘%LJ’?‘%\%, ALK AAAE YT 5 & A K4
%, HM GnRH ARFRA I, BEHE N R, WEAN . WE A
R g AR T AR 6 R A R

VATE 4 0 SEAR B A LA B &9, d ISR AL R IR B,
AL A4 GnRH & ARIE LA T8 1A BT 6938 B 5 ik ko4, wvk
T AT T REAREAM S SR

L 6,45

W—l
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A. SATFT R by HPLC 7 %
tr RGO 1], AT

7 ik 1—AE R &35 i i (SFC-MS)

#4: & A Thermo-Hypersil-Keystone #J 4.6x150 mm Deltabond Cyano
SuM.

FAFHM: SFC A _fAHA ImM = THA R B 409 T Al 69 R
(optima grade)#y ¥ &% .

®E:50°C

JE 71 120 E(bar)

ik : 4.8 mL/min

S S%E 55%TEE 1.7 o-4F, A S5%AFE 0.8 44, [UE 0.1 44
MEEE 5%, AR 2.6 54

&~

D

7 ik 2 (HPLC-MS)

A2 K ODS-AQ, 2.0x50 mm

FANAR: A=2 0.05%Z A LB K; B=% 0.05%= A LB T
M 95% A/5% B £ 5% A/95% B 13.25 4, F & 5% A/95% B 1% 8
2 0%, FLER 0.25 2-4PiRE £ 95% A/5% B.

JLi% 1 mL/min

UV k¥K: 2205 254 nM

7 % 3 (HPLC-MS)

1% 4% : BHK Lab ODS-0/B, 4.6 x 50 mm, 5uM

FANA: A=4 0.05%=Z A LEAK; B=2 0.05%=#. LB T
i 95% A/5% B 0.5 94F, ME £ 90% A/10% B 0.05 44, A 90%
A/10% B £ 5% A/95% B 4 18.94 4P, KB £ 1% A/99% B 3k 0.05
SAF, FRIFAE 1% A/99% B 3£ 2.16 24t MG A E £ 95%/5% B 0.50
DAF

JUiE s 2.5 mL/min.
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UV %k ¥K: 220 #= 254 nM

7 % 4 (HPLC-MS)

#AE: K ODS-AQ, 2.0 x 50 mm

AFHAR: A=2 0.05%= A CEEGAK; B=4 0.05%= A L84 T
. 95% A/5% B 3] 10% A/90% B 2.25 44, FH4E 10% A/90% B 4%
B 10047, REBEEZE 95%A/5% B 0.1 m24F.

ik : 1 mL/min

UV &k %k: 220 #= 254 nM

F % 5 (HPLC)

£ 4% Agilent, Zorbax SB-C18, 5uM, 4.6x250 mm.

FEA: A=5 0.05%Z A LEK; B=% 0.05%= LB TH

A JE:95% A/5% B £ 5% A/95% B 2 50 4-4F, G 5% A/95% B £ 1%
A/99% B 3£ 0.1 54, £ 1% A/99% R 0.8 5-4F, FiRE £ 95% A/5%
0.2 m4F, TREFIAEE 4 24T,

#ik 2.0 mL/min.

UV sk K: 220 #= 254 nM

7 % 6 (HPLC-MS)

& 4% : Phenomenex Synergi 4 Max-RP 80A, 50.0x2.0 mm

REAR: A=5 0.025%= A LERH K, B=52 0.025%= A LB LI
B 95% A/5% B 0.25 54F, FLE 95% A/5% B £ 95% B/5% A £ 13
24F, HFH 95% A/5% B £ 95% B/5% A 2 2 44F, MERE E 95%
A/5% B 2 0.25 54,

#iz . 1 mL/min

UV & ¥&: 220 nM #= 254 nM

F et 1
3-[2(R)-{ & A A A I -R A )-2- K T A Y-5-2-#0-3-F BA R H)-1-[2-
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F-6-(Z AT 2K F A ]-6-F 8% -2,4(1H,3H)- =5

(o]
| OMe
F
E@

ﬁ/ﬁﬂ o)\ !

0” ~oH CF;

TI 1A 2-F-6-(Z A FIVKF AR 1a 69 6]&

A 60°C &4 2-F-6-(Z A F X)FH(45g, 0.238mmol)#) 60mL
THF ¥ %1%/ IM BH3:THF, A 8RR RTR. ¥z BN Re
I E TR, BRI N T BE(420mL) AT, HLE AR IEF HH AR
G e EtOAC 5K F 4 8e. Fl Na,SO, THRAE., RAFE FE
K4 la (46 g, 0.238 mmol). MS (CI) m/z 194. 0 (MH).

FH 1B: N-[2-#-6-(=Z # F )R F KWk 1b 49 %] &

6 BEFEF 49 2-B-6-(= AT ALK F A 1a (51.5g, 0.267mmol) Az A
Jk-% (64g, 1.07mmol). HCIGKZ , 30.9mmol, 0.374mmol)f=7K(111 mL),
BRAMER 6 I, FRAMANETR, ARE—FAIFLIE
33| % € B4R, 400 mL EtOAc T4 153 & & B4k 1b (46.2 g, 0.196
mmol). MS (CI) m/z 237.0 (MH).

FH 1C: 1-[2-F-6-(Z M FHVKF HK1-6-F L HZ-2.4(/H, 3H)-—FF
1c 9% &

¥ Nal (43.9g, 293mmol)Ae A ]2 N-[2- #-6-( = #.F 2R F Ak
1b (46.2 g, 19.6 mmol)#9 365 mL TR ¥ . R RIEE I = A REW,
1 i i R S UM BR(22.5mL, 293mmol)E IR Am A, FERLE VAAE R 49
F RXAe A TMSCI(37.2mL,293mmol), HFA R EERFREEMKERT
EHFBEHE 20 DB, LC-MS 27, AAAMAIE K. 3§ 525 mL K AFF
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gk G A B, $AT B 4F 20 a4t E , i@ 13 Buchnner(F
KR -F i JR IR, 5F A K Fe BtOAc k2% e, 53] & & Bl 4K 1c (48.5
g, 16 mmol).

"H NMR (CDCl5)8 2.15 (s, 3H), 5.37 (s, 2H), 5.60 (s, 1H), 7.23-7.56
(m, 3H), 9.02 (s, 1H); MS (CI) m/z 303.0 (MH").

T 1D: 5-i8-1-[2-#8-6-(Z A F VKT K]-6-F K -2.4(1H, 3H)-
— R 1d &% &

£ (16.5mL,0.32mmol)m A F) &~ 1-[2- -6-(= A F )X F 4K]-6-F
JowEvg 2 A(1H,3H)-—FA 1c (48.5 g, 0.16 mol)&9 14SmL TE ¥ . FT4549
RARAE 1 DA TFFRFHRTE., RF2IHE, TEFELY
B4k, FF A% BtOAc ¢ 3i% > £ LT @ &6y Bk, Aieif=t) NaHCO;
AL R IF A NapSO, TH., AAX 25 E B4R, A EtOAC #ik
i € BIR. B mfEAREFFE EF 59.4g 9 1d (0.156 mol).

'"H NMR (CDCl3) & 2.4 (s, 3H), 5.48 (s, 2H), 7.25-7.58 (m, 3H), 8.61
(s, TH); MS (CI) m/z 380.9 (MH").

A ABR) 69 A & 5-08-1- [2, 6-=# K F HL]-6-F HEee-2,4(1H,
3H)-—& 1d.1

~
T,

=

T 1B S5-38-1-[2-F-6-(= R FH)VRF K ]-6-F K -3-[2(R)-RT A
BAEEIL Q- K LA -Fw-2,4(1H, 3H)-—FF le & #] &

%4 5-i8-1-[2-A-6-(Z AT )R T AK]-6-F A2 -2,4(1H3H)-—
BR 1d (15g,39.4mmol)#g 225mL THF ¥ Aw A N-4& T &IL-D-F A H R
% (glycinol) (11.7g, 49.2mmol)Fe = K & B4 (15.5g, 59.1mmol), /5 Hn
Jo 4 T 3% A= F B2 B8 (azodicarboxylate) (13.6g, 59.1mmol). i3 AT
FAGEFCERIR., RRIFELMFA 37 BtOA THAER I R A4
w13 3 & &8 B 4K (23.6 g, 39.4 mmol). MS (CI) m/z 500.0
(MH"-Boc).

HF I 1F: 3-[2R)-FHL 2- K LA )-5-2-A-3-F B K H)-1-[2- F-6-( = &,
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WRE)VE T A )-6-F A w2 4(1H3H)-—BR 1f ¢4 4%

MEANEFHE 5-RE2-R-6-(ZRFE)ETFA]6-F A
S3-R2R)-BR T BA B R AR -2- KT R)-%%-2,4(1H,3H)-=8 le (15g,
25mmol)4] 30 mL/90 mL H,O/=+&J% F e X 2-#.-3-F &KX LM 8L
(4.25g, 25mmol)F= 5% BL 4K (15.75g, 150mmol). BB N, & 10 4%t .
I (ZFE)E(2.9g, 2.5mmol), HATENEH T, FEFAEGR
S 90°C it R, AHEFR, BIEELIRRE., BT ERLER
ERY, FHFT T A ERANAE BtOAc/HE A NaHCO, ] 458, A L
B KL, FA 23 EtOAC/TILEN 42 B TR 6§ R~ 1F 3] 13.4¢g
(20.8mmol, 83%)3 & B4k,

¥t & & E 4K (6.9g, 10.7mmol )& AF £ 20mL/20mL ¢ CH,Cl,/TFA
V. EEBRE AN EERBE 2 . ARFELDFHEARY
J& EtOAc/48%= NaHCO; 8] 4B, A Na,SO TIRA AR, ALAFE 1f
4% €50 (4.3g, 7.9mmol, 74%).

'H NMR (CDCl3) & 2.03 (s, 3H), 3.72-4.59 (m, 6H), 5.32-5.61 (m,
2H), 6.74-7.56 (m, 11H); MS (CI) m/z 546.0 (MH").

I B A AR ) 69 ik B & 3-[2(R)-RIE-2-3K T K -5-(2-#-3-
AR A)-1-[2,6- = A K F K)-6-F K-8 -2, 4(1H,3H)- =& 1f.l.

N

FH 1G: 3-[2(R)-ZERAHEHA A -RHA]-2- K THAT-5-2-F-3-F AKX
)-1-[2-F-6-(= 2 F 2K F K )-6-F K &2 -2 41 H3H)-— R 1g 49 4]

e

g

EA A Y 3-[2(R)-FA I -2-K TR ]-5-(2-A-3-F B FA)-1-[2- &
6-(Z AT A)R Y HK)-6-F 2L -2,4(1H,3H)- =8 If (5g, 9.4 mmol)
& 100mL TAF ¥+ Ao\ 4-32 T BR LBS(4mL, 28.2mmol)#= Hunig's 4(1.6
mL, 9.4 mmol). &£ 95°C EAER, ¥R REMHANEESR, F¥K
FEL E, A 10:10:1 45 EtOAC/JUR/EGN B 4 B RAWiFE | &
K 4 1g(3.0g, 4.65mmol). MS (CI) m/z 646.2 (MH").

F B OIH: 3-RR-{BAZE AR A2 FLAS-Q-A3-FTAE
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F)1-[2- B-6-(Z AT AR F K -6-F 3 80w -2 A(1H3H)-— B 1-1 )
%
¥ 3-2R)-{ CERAKARA-RKR}-2-KRTHK]-5-2-A-3-F
ORI 1-[2-A-6-(Z R F R)R T A ]-6-F A - -2,4(1H3H)- — A
5 1g (2.6g, 4.0mmol)Ef# £ 30 mL/30 mL & THF/K¥. A B4k
NaOH(1.6g, 40mmol)F ¥ /= 4 ¢4 RA £ 50°C An L&, Fiz "o
AETBFABEEL D ER., BB AR KR Y, A% pH=
3. /Al EtOAc I, MG AL AEF T3] 1.96g t9 8@ k. ¥z ad
it Dowex MSC-1 K LHIE[a B FT-XJA RS R A4, KEFET
10 Bt (Lyopholization)fF3) & & B4k 1-1 4940 2.
'H NMR (CD;0D) & 1.69-1.77(m, 2H), 2.09(s, 3H), 2.09-2.19 (t,
J=7.35 Hz, 2H), 2.49-2.53 (t, J= 7.35 H, 2H), 3.88 (s, 3H), 4.15-4.32 (m,
3H), 5.36-5.52 (m, 2H), 6.60-7.63 (m, 11 H) ; HPLC-MS (CI) m/z 632.2
(MH"), tr = 26.45, (F7 % 5).

15

R i 5 BRE A T A .

@ I
Y N l d
R;—I? )\ F

o N

X F
l
R6
F,C
No. -N(Rs)-X-Rg M.W. | i# (T E #)
1-1 E_NH/\/\COZH 631.60 |632.2 |26.45(5)
1-2 NN 617.57 |618.0 |2.777 (4)
:

1-3 g__NH/\/\/COZ'* 645.62 |646.0 |2.789 (4)

20
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F3E 1L3-2R)-IN-FAN-ZABZAEBL-RHEV2- K T H]-5-(2-#-3-
HARFRA)-1-[2-8-6-(Z AT I)VKF K )-6-F 3K -7 -2 4(1H.3H)-—FF

1-4 #9414

5 % 4444 1-1 (0.045mmol) 49 ImL MeOH ¥ 4o A ¥ 8
(0.0475mmol), M/E A A 8M BH;: %% (0.0475mmol). k%L &G, A
%) & LC-MS #54bitA4h 1-4, HPLC-MS (CI) m/z 646.5 (MH"), tg =
2.231, (F ik 4).
ARAE R R A v T AR A .

0

\O)\

OMe

10

0]
R4\3/\N I O./
RS—‘—]? o N F
X F
|
R6
F,C
No. -N (Rs)-X-Rg Ry MW. [m# |kFE#
1-4 Q_T/\/\COZH Ph 645.62 | 646. |2.231(4)
1-5 —n" >"con |Ph 659.65 |660.2 |2.235(4)

1-6 S_—N\/\/\cozH RS | 637.64 |638.3 |2.259(4)

2
17 [ com | R (65167 6523 |2.294(4)
5

N
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EAeY) 2
3-[2(R)-{ A B A A AR} 2- KT A5-2-AFL)-1-[2-R-6-(Z A
)R F AK]-6-F A -Fex -2, 4(1H,3H)- =R

e et
s

TIR 2A: 5-i8-1-[2-B-6-(Z A F VK P HK1-6-FHA-3-2(R)-AA-2-K
LI PE o -2, 4(1H3H)- =R 2a 65 %1 %
B 5-R-1-[2-B-6-(Z BT )R TP H]-6-F A -3-[2(R)-R T &AL H
AR 2- R LA E R -2,4(1H3H)- =8 le &AM A 20mL/20mL
10 CH,CL/TFA ¥. EERBRE AN FEERPH 2 PoT, RLELY,
F44 75449 £ BtOAc//hAn NaHCO, Z 8] 58t /A T IRA #uA48 Na,SO,.
A LAFR & & IR 2a,

FIR 2B: 5-(2-FFH)-1-[2-8-6-(Z A F AR T A -6-F K -3-[2(R)-&
15 A2-KTH w241 H3H)-—8 2b %1%
) 4mL P A4 2a (40mg, 0.08mmol)#9 0.25mL/0.75mL
8 HyO/ ==&J% F e N 2-F K A8 B2 (0.12mmol) A= 2% 8% 44 (51mg, 48
mmol, 6 % &). ¥ RAKABAFTRZE | 2047, AWK
(9.24mg, 0.008mmol), W AT = A 648440, H & 90°C At iz, %
20 HEERG, Bt iR ERFT T AL, A H & LC-MS #4017 3
2b,

W 2C: 3-(R)-{FEHBIAHIL-RAV-2-K T H]-5-2-BF3)-1-[2- 7
~6-(Z A F VK FIRT-6-F AL o8 2 AOH3H)-=F 2-1 ¢4 %)%
25 ® 2 4LE& 4 2b(0.03mmol) &) 1mL MeOH wF Ao A 3 24 B2 - 8%

33
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(0.03mmol), K& A 8M BH;: 5% (Pyridine)(0.03mmol). &% L&
&, FA#& LC-MS shAFTid 444 2-1. MS (CI) m/z 618.2 (MH) tg =
1.005 (7 % 1).

ARAE L FIRE A TEH.

No. |Ry, Ria Rip M. W. | g |t (FiE #)
2-1 ICF,  [2-C1  |H 618.02 16182 11.005(1)
2-2 | CF; 2-F H 601.57 | 602.2 |0.976(1)
5.194 (6)
2-3 | CF; H H 583.58 | 584.3 |1.000 (1)
5.572 (6)
2-4 | CF; 3-4AE  |H 625.66 | 626.3 |6.882 (1)
2-5 | CF; 3-ZRHAE  |H 627.63 | 628.3 |0.913 (1)
2-6 | CF3 3,4- F K — 5 627.59 | 628.2 |0.932 (1)
2-7 | CF; 2-F 3-OH 617.57 | 618.2 {0.979 (1)
2-8 | CF; 3-F A H 597.61 |598.2 | 5.455 (6)
2-9 |SO,CH; |2-F 3-WAL | 641.69 |642.1 |4.820(6)
2-10 | F 2-F 3-WHAL |581.59 |582.2 |5.532(6)
2-11 | CF3 3-Cl H 618.02 | 617.9 |5.216 (6)
2-12 | CF; 3,4-0-CH,-CH,- 625.62 | 626.0 | 4.774 (6)
2-13 | CF; 2-F 3-F 3% 615.60 | 616.2 | 6.381 (6)
2-14 | CF, 3-FAAMK | H 641.66 | 642.2 | 6.676 (6)
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3—[2(R)-{2-[5-\29 "fh%ﬁ%%]-'ﬁﬁa}-z-f\ TAL-5-(2-A-3-F &K A)-1-[2-
B-6-(Z A F )R F 3K ]-6-F X -=Fv2 -2 4(1H,3H)-—

Ao

F

NH CF
N NH 34
N=N

B 3A: 3-2R)-{3-AHA A -AHK-2- KT HET-5-(2-RA-3-F I K
)1 [2-B-6-(Z AT VKT H-6-F K -Fox 2 A(1H3H)-—FF 3a #)

F1a-4 1£(110mg, 0.2mmol A A LH (S mL)F, WMAZF AT
& (52mg, 0.4mmol), FLJE Ao A\ 4-i2 T M (90mg, 0.6mmol). KR Rd~
WER 16 DA, ARXFELRY, FRAAHE SRR EN(EE, 5 %
MeOH/CH,Cl,) 44045 424 3a (115mg, 94%). MS (CI) m/z 613.3
(MH").

P IR 3B: 3-[2(R)-{2-[5-maw & A ]-R K }-2- K T HK]-5-(2-#-3-F A
AR AEN1-[2- B-6-(Z B F EVKF 25)-6-F I -2 -2 4(1H3H)- =R
3-1 4941 &

%) 3a (38g, 0.06mmol)#) F K& (5 mL)F m N & QAL =T 45
(tributyltin azide) (42 g, 0.12mmol), & 100°C 4§ R 5L -4 Av # 14 /)
aa‘ AT 6 R4, 1 4 EtOAc 5 IN NaOH X 18 4%, A 1 N HCI

HARRREIAGAIE, TRAIEFRLES), HL, FTHAEAR
:%éa JA ik B AT (= R AL A, 7% MeOH/CH,ClL) #E 4k, 5 2|1k &-4
3-1(10mg, 25%). HPLC-MS(CI) m/z 656.2 (MH"), tg = 2.128 min, (F 7%
4).
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EHAP 4
3-RR-{EZAZEAFEX-ARE }2%6%& ]-5-(2- 8. -3- F & X
A)-1-[2,6-= BAK T R ]-6-F -2 -2,4(1H,3 H)-—

~r1

NH)\

FIE 4A RTHA I-FIA 227 A B THAE 4a 9415
Fo N-(B T 8 A3 A R IE TH#(2.0g, 7.77mmol)# £.7K THF

10 (10 mL)&&RA#ZE 0°C. E1Z e NIE&R( M & THF ¥, 15.5 mL,

15.5mmol), REFHEGR A BESMMHKETR, FHIHE2 . A

MeOH (5 mL)Y& LTk B, REFELR Y, FaRAHAENKE Z 18 5.

R AaFety NaHCOs/7K . HKRBERAILE, TIRERBH), REMF[I)R

TEI-RKTE2-2 LA F B 4a (1.26g, 66.7%), MS (CI) m/z 144.2
15 (MH"-Boc).

W 4B: 5-B-3-2R)-BRTRABKAFIL 2K TH THI]-1-[2,6-— 7
AP HY-6-FH -0 -2 A(LHIH)-— B 4b 9 4]%
EETA 5-£-1-(2,6-= 8K T 2R)-6-F % -2,4(1H,3H)- =B
20 1d.1 (869mg, 2.62mmol)F= = 3K B (1.03g, 3.93mmol)4L 4 T &K 1-37
T -2-% LA AR T E 4a (638 mg, 2.62 mmol)#) THF (10 mL)& & ,
ML Am A 4 T A48 R = 7 8 85 (906mg, 3.93mmol). & E & R AR
SIEAE 16 BT, FFREFEL Y. FIRA W E NaHCO3/H,0 5 EtOAc
Z A pfe., TP EA MEFRERSN), A&, Ak B (=R,
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25% EtOAc/ TIRMF E| U440 4b (1.39 g, 95.4%). MS (CI) m/z 456.1,
458.1 (MH"-Boc).

TR AC: 3-RR)BRTAAHKA R 2 KA LHAI-5-2-B-3-FEAK
2)-1-[2,6-= #IK F K ]-6-F w87 -2 A1 H3H)- = 4c 44 %]4%

8 5-R-3-[2(R)-R T RAHK AR 2- KT A THA]-1-[2,6-= &
AT AR-6-F R -Fo 2,4(1H3H)- =5 4b (1.0 g, 1.79 mmol)#) X
/EtOH/ & =B — ¥ §£(20/2/22mL) ¥ An N 2-£.-3-F A K A 0 B2 (382mg,
2.24mmol)F=48 F2 ¢4 Ba(OH),//K(£9-0.5M, 15mL). A N, 2t 57 4 B
Ba W BLE 10 541, e w9 (Z R B)4E(0)(208mg, 0.18mmol), KE W
Prid 6 BRL A Ny BFAETF, 80°C Andhid R, 4P 6 B ifb
YA HKE EtOAc X W) 48, TIRAMNE(FLEA), &K, AMAkik
B (Z8AE, 30% EtOAC/ TR )IFF| 144 4c (348 mg, 32.3 %).
MS (CI) m/z 502.2 (MH"-Boc).

IR 4D: 3-[2(R)-RHA-2-FF T A TH1-5-2-#-3-F B K3 )-1-[2.6-
Z AR T H-6-F A8 2 4(1H3H)-—B1 4d 1 41%&

® 4 E4 4c (300mg, 0.5mmol)4) =& F 45 (Q2mL)&E &+ fn A
TFAQ2mL), F ¥ B REAME TR 1 D, RLELXW, REH
AW A NaHCO,/7K Fe EtOAc Z 1A o8t T IRH ME (FRBR4h), KX,
A BA8 HPLC (C-18 #£, 15-75% ACN/7K)¢540.1F 2|4 A4 4d. MS (CI)
m/z 502.2 (MH").

PR 4E: 3-R2R)-{AEBARE-FHL2- LA TH-5-2-8-3-F &
A H)-1-[2,6-Z AR FIK1-6-F A =87 2 4V H3H)-— R 4-1 th %1%

244 4d(10mg, 0.02mmol)4y F B2 (2mL)F Ao A 3% 36 8% ¥
(15mg, 15%7KIER), 8GN/ EE (pyridine)(8M, 3uL). ¥ BFif R
HRASHEERTHN 1D, RXELY, RERIIFHRAMES
% TLC #. LA 7% MeOH/CH,Cl, #Mik 3440, 13340 4-1
(5mg). MS (CI) m/z 588.3 (MH").
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A RABR 64 F kAo 8] =4 1d 44 3-[2(R)-{ZAE L BL-F

AY2-R LA THE]S5-2-R-3-F REL)-1-2-AR-6-(ZARFE)XTF

AK]-6-F K -Fvz -2 4(1H,3H)-—F 4-2.
ARIE L ik B A A T ED.

Q

~ N | o~

—N F

§ TO)\N F

X

e

R6
No. |-N(Rs)-X-Rg Ry, | Ry MW. | R |t (F &

#)

4-1 g——NH'/'A‘\V/\\COZH F A 1 587.63 | 588.4 | 5.350(3)
4-2 E—NH/\/\COZH CF; |2rT 4k |637.64 |638.3 |27.56 (5)
4-3 g*NH/\/\C@H CF; |3R/R 2 |623.60 |624.2 |2.290 (4)
4-4 g——NH/\/\cozH CF; | £ T# |611.61 |612.3 |6.480 (6)
4-5 g_NH/\/\/COZH CF; | T A& |651.67 |652.1 |2.340 (4)
4-6 E_NH”\/\/C%H CF; |HTx# |625.63 |626.0 |2.593 (4)
4-7 g—NH/\/\J\cozH CF; | FT#A |639.66 |640.0 |2.61 (4)
4-8 g__NH/\/C"z“ CF; | fT# |597.58 [598.0 |2.571 (4)
LEH) 5

10 3-2R)-{FEKARE-RL}-2- K TK]-5-Q-BF£)-1-[2- R-6-(= &

AR F A48 -2,4(1 H,3 H)-—B#
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BB SA: 5-32--[2-F-6-(Z A FHOVK F R E -2 4(1H3H)-—F 5a
]

A NO-S(ZF R FaIR)LBLAE(80 mL)AIE EF A 508 R Ew
(31.0g)89 300 mL =35 ki, £ RAT Ak Pk 69 B Rt . FisR
B E T, AN 2-F-6-(Z AT R)RFRIE(G0 g), A RAT Ao AT
R4 B RA IR, AHH A MeOH L LR B, FEZRTIREK
Z A e, B HRKBREANE, FRERRM), FHALFEEK, A
TEEJERAL T Ay, ik, A LB A 3 RIFE) 40.7g #Y 5-i-1-[2- A
6-(Z A AR T A Eee-2,4(1H, 3H)-= S5a. MS (CI) m/z 366.0,
368.0 (MH"),

HI SB : 3-[2(R)-AIK-2-KRLHAK)-5-8-1-[2-F-6-(Z A FHEVEF A I
5o -2 4(1H3H)-— B 5b #]&

B N-(GBT 83K L )-D-a- K H 2B5 (13.6g, 57.5mmol)F= = K
(20.6 g, 78.5 mmol)fE F iR AL LA 5-i2 -1-[2-A-6-(Z 2 F X)) R F K%
"2 -2,4(1H,3H)-=8 5a (19.2 g, 52.3 mmol)#y THF(180 mL)s %, /&
F 5 54r Mo JUR e A =R T A% R = ¥ 82 85 (18.0g, 78.5mmol). &
TR TFTHBRSY 16 )BT, FAeN THF(O0mL), REHATiLREHY
it £ 50°C, Am AR 2 B2 HCI(34.6mL, 418mmol), F4& 50 °C # 3 Fr
R BRLRA 40 BT, R CER L ER(100 mLYH S, iR EAR, B
B LB B k& (100 mL), TIRAFAE & Ee&H RL&4 5b (269,
98%) . MS (CI) m/z 485.0, 487.0 (MH").
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HH 5C: 3-[2(R)-BAIH])-2- K LH]-5-2-FFKHK)-1-[2-F-6-(Z A F )
AR - ee -2 A(1H3H)-—F Sc 6941 &

) a-1a4% 5b(10.45g, 20mmol)#§ = *& )% /7K (180/20 mL) ¥ Av A 2-
FR A BL(6.26g, 40mmol)F= Na,CO; (12.72g, 120mmol). A N, xHiz
BAMPLE 15 547, AW (ZEXB)4E0) (2.31g, 2 mmol) , RiEH
I i 64 BORL i A2 90 °C An ik 16 J B . H53% B 4 £ EtOAc 5 H20
Z B nfe. B EAKEEAIE, B Na,SO, TH, B LR LE/TIK/=
M 500/500/6 £ 800/200/7 ¢4 ARk AL EATIF 3] &1 &8 KR EG1LE 4 Sc
(7.26g, 70%). MS(CI) m/z 518.0, 520.1 (MH").

T SD: 3-2R)-{CARIEHEA AL -RIV-2- KK CH-5-2-F K
A)-1-[2--6-(= 2 F VKR F I -8 -2 4(1H3H)-—FR 5d &) 41 &

Y444 5c (4.1g, 7.93mmol). 4-32 T 8 ZB5(3.6mL, 23.79mmol)
F2 K,CO5(2.2g, 15.86mmol)i#4-44 49 MeCN (80 mL) = 7L 16 i, Z 4
MeCN, HF¥# &AM A& EtOAc 5 H,0 2 18 e, AR KEEAIE,
A Na,SO, F I, A LB TE/CIH/Z TR 400/600/7 49 A AR BT &
KRG Fa b AL A, 133X F et R 91 b 5d (2.5g, 50%). MS (CI)
m/z 632.2, 634.2 (MH").

HIR SE: 3-RR)-{FABA A BN KTHK]-5-2-FFKHK)-1-[2-
B-6-(Z AT K F A -Ev2 2 4(1H3H)-—FR 5-1 494 %

#11A4 5d (2.4g, 3.8mmol)¥F s A THF(30mL)#= H,0(30 mL)#
& Am A NaOH (1.588g, 39.7mmol). & 50°C %A 16 B, &
A kM THF, A B AKER, FE 0°C A3, A 10%8 4K
AFHBR(26.0mL, 40.6mmol)F Fv, FAIWIE, A H0 sk, FTBRAF
3|54 5-1 (1.88 g, 82 %). HPLC-MS (CI) m/z 604.1, 606.1 (MH"), tg
=2.511 (F ik 4), tr =26.98 (F % 5).

FABE Bk B A T ALSY).
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0™ “on Ra.

No. [Rin | Rup Ry, M. W. | g |t (F&k#H)
5-1 (Cl H CF; 604.00 | 604.1, | 2.511(4)
606.1 |26.98 (5)

5-2 |F OCH; CF; 617.57 | 618.2 |2.482(4)
25.45 (5)

53 | #A& |H CF; 594.56 |594.9 |5.548 (6)
5-4 | F CH; | CF3 601.57 | 602.2 | 6.144 (6)
5-5 |Cl CH; CF; 618.02 | 617.9 |5.104 (6)
5-6 |F H CF; 587.54 | 588.2 [5.172 (6)
5-7 |F OCH; F 567.56 | 568.2 |2.108 (4)
5-8 | Cl H F 553.99 [554.1 |2.137 (4)
5-9 |Cl H SO,CH; |614.09 |614.2 |5.020 (6)
5-10 | F OCH; SO,CH; | 627.66 | 628.2 |1.178 (1)

F3H] 6
3-2(R)-{AAHK A AA-RK}-2- R THA]-5-2-2FH)-1-[2-A-6-(Z R
s TR T R)-E-2,4(1H,3H)- =
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3
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TR 6A: WEMQ-FFI)VLE T EE 6a 69414
4 2-A XK TR(1.04g, 6mmol)#) MeOH(25 mL)™F Ae A\ #i 8% (6
5 ), FAHEBER 16 I, REE, BARAWA TR AR,
J 4 e NaHCO;z i« HoO o 2 /KR 2bi%. F Nap,SO, TBAMNE, K
AT AE EMRQ-AFRL)CE T B 6a (1.08 g, 97.5 %). GCMS (EI)
m/z 184,186 (M").

N
0 OH ¢

10 P 6B: 2-Q-FFEA)-3-(—F AR VAN FE 6b 69415

A -2 KK LB T B 6a (1.08g, 5.85mmol)4y DMFDMA(10 mL,
15 70.8 mmol)®I R 16 1B, AAJE, A 1/3 3] 1/2 49 LB LEg/Ttwidat
FEBAL B R ER Y, AAFEARLHQ-AFRL)THRTE 6a
(0.67g, 62%), FLEIFE|L E4ERH Xb) 2-2-AFKK)-3- (= F L AL
A BT B8 6b (0.38g, 27%; 71%& F i yAe4 4. MS (CI) m/z
240.2, 242.2 (MHY).
20
TR 6C: 5-Q2-F KA VEw -2 4UH3H)-—8 6c #94|%&
B A 2-2-A R AE)3(ZF AR L)AE N B T B 6b(0.26g,

42



200480019502. 3 oM P E37/49m

1.08mmol). fk%(0.2g, 3.26mmol)F= Nal (0.49g, 3.26mmol)4# 44 T
i (SmL) ¥ An N\ TMSCI(0.41mL, 3.26mmol). 3 A7 = 4 #9547 16
WNEF, AFEFR, RSN 1.OM NaOH (8mL). 4 A7 = 4 84k 3t
2008, ATERTH. A UBRLZRKER, AREASE, FA

5 INHCI8 mL)¥ #u. i8R, BAKkE, TIRFH G & E K 5-(2-
RARR)E2-2,4(1H3H)-—F 6¢c (0.16 g, 66%). MS (CI) m/z 222.9,
224.9 (MH").

BB 6D: 5-(2-FIFKI)-1-[2-F-6-(Z £ FA)- K F A 592 -2 4(1H 3 H)-

10 —BR 6d &%) &
®) 4 5-(2-R F IR )E -2, 4(1H,3H)-—8 6c(0.16g, 0.72mmol)¥F &4

LR (SmLYF An N(Z F A F A0 3 T B (0.36mL, 1.44mmol),

JE BT AWBEREA 1.5 M. AFHETIRE, A 2-A-3-ZAF

AR F R A(0.22¢, 0.86mmol), HERE 16 J 8. AvA MeOH (5
15 mL), FFHHF 2 PR ERLEMERE., RES, A Ul TR TE/T

Y8 AR IR AR BAT R SR A Y, 153G & BKE 5-2-FFL)-1-[2-

A-6-(Z A F R)RF I 2, 4(1H3H)-—8 6d (0.25g, 87%). MS

(CI) m/z 398.9, 400.9 (MH").

20 FHH 6E: 3-[2(R)-{RT i%ﬁé;&-ﬁ%}-z-zﬁ T 5 1-5-(2-F K HK)-1-[2-
B-6-(Z AT HVRF K -2F0% -2 AH3H)-—BA 6e 69414
B 5-2-RFRE)-1-2-R-6-(Z A F AR T A 8w -2,4(1H,3H)-—
BF 6d (125mg, 0.32mmol). K>CO5(130mg, 0.96mmol)Fs N-(F T £k #
A )-D-a- K A& H £ B F #% 8 B (phenylglycinol mesylate)(0.2 g, 0.64
25 mmol)iEE-4 45 DMF (3 mL)4E 75°C An#t 16 8, A L8R LBE#H R
FLfaty, KA KERE, B NaSO, FlEfe kg, A 2368 TE
L8/ il W e R AL B AT R AT IF B, 15314054 6e (144mg,
74%). MS (CI) m/z 518.0, 520.0 (MH*-Boc).

0 B OF: 3-[2R)-AIHK-2-F THI-5-2-FFIK)-1-[2- F-6-(= A F )
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A Y A)-Ew -2 41H3H)-—BF 6f 494 &
®) 21845 6e (0.144g, 0.23mmol)# DCM (1mL)4= A TFA (0.5 mL,
6.5 mmol), A FEPIZRAM 1.5 D8, REE, HizEEHIA
DCM ¥, FHmAttFe NaHCO; KiE#& ., i DCM BIRKE, &FHH
s ERBA, A Na,SO, T K% 45 2] 164 6£(0.12g). MS(CI) m/z 518.0,
520.1 (MH").

TR 6G: 3-[2R)-{HEA KA AK-BIHL-2- KT H-5-2-FFH)-1-[2-
#-6-(Z AT VKT R "B 2 41 H3H)-— B 6-1 4941 %

10 Foteed 6f (0.1g, 0.19mmol)Fe3f 24 B2 F BE (15wt %) KB ;
0.13 mL, 0.21 mmol)#) MeCN ZR /£ £ R LI 5 947, AW E =
B AW(M; T2uL)F3EHE 16 I 0F. RE S, B AR H & TLC AL
TR, G B 414 LCMS 4tk 5 34044 6-1. HPLC-MS (CI) m/z
604.1, 606.1 (MH"), t, = 26.98 (F 7% 5), tR =2.511 (F % 4).

15
£ 7
3-2(R)-{FA A AR E-AKR}-2- K CHK]-5-2-A-3-F AKX EK)-1-2- A
-6-(Z AT )R T A2 -2,4(1H,3H)-—8A
: NJEQOMe
NH cl
0~ "OH CFJE(j
20

TR TA: 2-R-3-F FILK T8 Ta 64 4| &
BT @14 3-2 AKX FE(20.12g, 160mmol)#) HOAc (40 mL)
F o Ar A tBuOCT (20mL, 176 mmol). B 49 ik, i #k 44 ik 3t & 4
25 BRAM. AFITHLAE 16 AT, FA G EMIRIE., TR EK, AKE%E
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H-F 1235 2-R-3-# A K P EL(13.77g, 55%), GCMS (EI) m/z 156,158
(M.

4 2-F.-3-F A K F #(4.55g, 29mmol)#) DMFBOmL) ¥ Aa A
K,COs (4.8¢g, 34.9mmol), $K/E#r A Mel (2.7mL, 43.6mmol), ¥z
AMETERE 16D, BEEZRES, BAREWWANTRTE, AK.
#HKEE, A Na,SO, T4, R%. A 1/5 8 LB LB/ T it Ak A
BT R, 1FE) A E R 2-8-3-F R K T B 7a (4.68 g, 94 %),
A#E LB, GCMS (ED) m/z 170,172 (M.

HH TB: 2-F-1-F A -3-[2-(F A I8)-2-(F A A B T A
* 7b 9% &

4 2-2-3-F £ K F B 7a (4.65g, 27.3mmol)F= ¥ 2 (F L) F
& T #(4.3mL, 43.9mmol)é THF(25 mL)¥F #v A 40% Triton B 49 F 8%
(methanolic)i&#%.(6.2mL, 13.6mmol), R/EH = £ 69 E = A 16 1B,
%M THF /&, ¥ &AM TR LE, A INHCL. H0 F=iKk%,
A Na,SO, T8, ME KRS, B =2 FIRAATARAL BT R ALIZ XA
WAF B & EdR e 2-R-1-F B -3-[2-(F A s 2L)-2-(F A BB L)
THFEIFR Tb (3.61 g, 48 %). GCMS (EI) m/z 225 (M'-Cl-16), 210
(M'-CI-OMe).

FH® 7C: (2-A-3-FRAFINCHTEE T 6944

614 2-F-1-F BA-3-[2-(F AAMA)-2-(F AR ABLE) T K]
# 7b (3.58 g, 12.9 mmol)#y LB (20mL)% & e A SM HCI % TE R
G2mL)F¥ F AN ERE R 3 D, REE, AR FTRAfFTHRKAE
B R 440 E BRA MR F E IR Q2-A-3-F AR KL TLH TE Tc
(2.78 g, 94 %). GCMS (EI) m/z 228,230 (M").

T ¥ TID: (2-2-3-F BAFA)3(= TR ARG LB 7d 69515
BAHQ-A3-FTARAXE)LH LE 7¢2.78 g, 12 mmol)#)
DMFDMA (16 mL, 120 mmol)iE & B3R 16 I BF, R&EE, A 12 £ 1/1
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0 LB LES/ TR BAT R IAL BAT R sbtbiZ R, &AM B REML G
Q-R-3-FARARL)TH TBE Te (1.8 g, 65%), M/E1FE2] & G4 R K
(2-R-3-F AARK)3-(ZFARL)AHBRTE 7d (1.1g, 32%; 90%4
T =& ag A2 44 A 4. MS (CI) m/z 284.0, 286.0 (MH").

B TB: 5-(2-F-3-F FRA)ER -2 A(1H3H)-—F Te 94| &

)8 (2-R-3-F AAKKR)3-(ZFEAER)AHERTE 7d (1.7 g, 6
mmol). /% (1.08g, 18mmol)F= Nal(2.7g, 18mmol)&4# 64 T 5 (20mL)
¥ e\ TMSCI (2.3mL, 18mmol). # A7 = & 64 RA MR 16 B, %
#E F &, FrAe 1.0M NaOH (30 mL). ¥4 B7 /= & 69 %R 504 20 B,
MERZEXR . B OB RiZKE R, AkEA#H, A 1 NHC 30
mL)¥ Ao, IR, BAKEE, FREIAE EBKRE 5-(2-R-3-
TR -2 4(1H,3H)-—BR Te (1.24 g, 82%). MS (CI) m/z 253.1,
255.1 (MHY).

B TF . 5-(2-F-3-F FHKA)-1-[2-7-6-( = 7 F ) K F K |
2,4 (1H3H)-—BR 71 ¢ %] &

B4 5-(2-R.-3-F 8K E 2 -2, 4(1H,3H)-=FF 7e (2.2g, 8.7mmol)
HTHFERS mL)BFRTWMAR(ZFRATAERA)LBEGS mL,
17.4mmol), REERIF AR 1.5 08, FREMWAHNERE,
AN 2-F-3-Z A F AR T A2 (2.7g, 10.5mmol), B EIR 16 AT,
AN MeOH (25mL)4& bz R, MBI 2 M. REe, A 1/1 T
B CBG /TR B AT AR IR AL B AT 44 iZ AW IT 23] & & B4k 5-(2-R.-3-
TR K- 1-[2- R-6-(Z R F )R F A% -2,4(1H3H)- =8 7f
(3.3 g, 88%). MS (CI) m/z 429.0, 431.0 (MH").

TR IG: 3-2R)-(R T AMAH K RAAN)-2- KL A-5-2-F-3-FAX

2R)-1-[2- 8-6-(= B F K F A E= 2 4(LH3H)-— B Tg 89 %) &
o 5-2-R-3-F AA K IR)-1-[2-A-6-( = R T AR F A PER

-2, 4(1H,3H)-=8 7f (75 mg, 0.175 mmol). K,COs3(72mg, 0.525mmol)
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Fo N-(B T BB AR )-D-0-F 3 H 282 F 25 BR 85 (0.11g, 0.35 mmol)ié~
#1469 DMF (2 mL)& 75°C Aa#k 16 N BF. A LB LEEHBIZ R ALY,
Ko R E, F NapSO, TR, FiR%E. A 2/3 65 TR TE/ IRt 4T
FEIGAL BT R A SR A, 3]G & Bkua 4 Tg (82 mg, 72%) .
MS (CI) m/z 548.0, 550.0 (MH -Boc).

BB TH: 3-[2(R)-FIk-2- K LAR])-5-(2-8-3-F AR )-1-[2- B-6-(= £
VKT A e 2 4H3H)-—FR Th #9414

Fibd 7g (2.7g, 4. 2mmol A A — A T2 (10 mL) ¥, A=A TFA
(14 mL, 175 mmol), REKZREGMAET RN 45 1 ot, KREE,
¥z R AW A DCM #IX, e AtbA NaHCO; Kis&., F DCM F iR
KE. SFFAMERY, A NaSO, T, KR4EFFESH Th (2.2g,
96%). MS (CI) m/z 548.0, 550.0 (MH").

R LR BRGE I E A e RS AR B AR B S 3-[2(R)-A A -2-K
T AR ]-5-2-A-3- F A KA )-1-[2,6- = K F A% 92 -2,4(1H,3H)- =B
7h.1.

I 7L 3- R2R)-{ TRABARAE-RHAL-2- K TIH]-5-2-8-3-FRHA
FH-1-[2-8-6-(= 8 F )R F KR8 oe -2 40 H3H)-— R 7i ¢ %14

) 24a4 Th (2.0g, 3.65mmol)#) DMF (8mL)¥ s A Na,COs
(0.47g, 4.38mmol), MG A 4-i2 T BA L B5(0.83mL, 5.48mmol). J5i%
B AE 95°C Ak 1.5 IEF, AHEFR, REL LR LA S5 KZA
SBL, B REKEBAIE, B NaSOFrE, FK%%. A 500/500/5 ¢
LB LB Ol = U AT A IR AR B AT R AL iZ XA, 153 & & Bl 4K
#16e4 71 (1.29 g). MS (CI) m/z 662.2, 664.2 (MH").

TR 7T 3-R2R)-{FEAEBA AL -RHAV2- KT H]-5-Q2-8-3-FAE

F)-1-[2- B-6-(Z B FAVK F A VER 2 A4(HIH)-— B _7-1 6941 %
@440 7i (0.7g, 1.06mmol) ¥ m A THF (6mL)#A H,O(6mL), #A&

Jzm N\ NaOH (0.17g, 4.24mmol). ¥z R& 4 S0°C i+ 16 ) B,
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A X THF, B GBS AIZKER, B4E 0°C. A 5%8 4 KAr4
B (6.0mL, 4.7mmol)F Fo, F A RIK., KEZRKEMA 81002 &
MeOH/DCM/ = LRz AT AR AL BT R 4640, 153) & & B4R iLodh 7-1
(0.56 g, 84%). HPLC-MS (CI) m/z 634.2, 636.2 (MH"), tx=24.925, (7
5).

52 36,15) 8

3-2(R)-{FZEAEAREK-BA)2-GF T )T E]-5-2-R-3-F &K H)-1-
[2-#-6-(Z #8F )X F K%< -2,4(1H,3H)-—

7/\/\14 | OMe
NH o]

FH BA: 3-R2R)-{BRTARAEFER -FHAV2(F T HEYTHET-5-2-8.-3-F
BRI -1-[2-A-6-(Z A FHAVKF R Fo2 -2 4(1H,3H)-—FB 8a ¢4 &

®) 2 N(#R T 2B I )-D-a- % A BEF(1.21g, 5.57mmol) & "E% (6 mL)
¥ AN F REEBLR(1.6g, 8.35 mmol). £ FRIFiZ B AL RAWIH 3 I
i, A BtOAc ##, ME A INHCl. H,0. 484« NaHCO; /K& & A 3
Kk E . A NapSO, THRANE, A 1/3 8 TR Tl /Tt /T IR A &
MR AL, FFE)[3-F AR-1-[[[(4-F AR A )RB LR F AT A-1,1-
Z R AR T BLES(1.66g, 80%), MS (CI) m/z 272.2 (MH"-Boc).

Ha 5-2-R-3-F AFKI)-1-[2-A-6-(Z AR FHR)R T AE®-2,4
(1H,3H)-=—8& 7f (56 mg, 0.13 mmol). K,CO; (754 mg, 0.39 mmol)#=[3-
AT AR RSB AR T A T AL T A A AT
AR B8 (97 mg, 0.26 mmol)i&4 474 DMF (2 mL)& 95°C An#k 16 N8,
R LB TBEAAE B iR A4, A KA 3Kk, A NapSO, TR, JHik
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Y5, B 1/1 ) LB T BS/ TR AT AR AL B AT R b AL Y, 33 Eik
A1[3-F A-1-[[[A-FARR)RBAIRA]FAITALI-—F AR
A F BB (30 mg, 54%)F= 154 8a (30 mg, 37%), MS (CI) m/z 528.0,
530.0 (MH"-Boc).

BB 8B: 3-[2(R)-FI-2-(F T H)LAT-5-2-8-3-F &K 3)-1-[2-
6-(Z AT HVE P A ER 2. 4(1H3H)-—F7 8b #9411 %

%4144 8a(30mg, 0.048 mmol)#y DCM(1mL)&E & m A TFA
(0.1mL, 1.3mmol)F /& & ILH 1.5 1. R%E 5, ¥ 5544 -m A DCM,
MG An A48 A NaHCO; K& . A DCM F Iz K &, A FH A VIR
Y1, F A Na,SO4 T, KREEFE|1LE4) 8b. MS (CI) m/z 528.0, 530.0
(MH").

FH 8C : 3-2(R)- {LABAAA-RAY2-(F T AT A5 (2-5.-3-
FAFEI)-1-[2-#-6-(= #F VR P87 -2, 4 (1H, 3H) -—F7 8¢ #%
# &

©1 416645 8b (25mg, 0.048mmol)# DMF(1mL) &% A= A K2CO3
(21mg, 0.15mmol), FAJE AN 4-i2 T B Z85(0.015mL, 0.1mmol), 1%
BAE M 95°C il 16 B, AHEFIR, REELBLEELKZA
o, FARKEEAAIE, F Na,SO, T, HKR%E. AL L8 TE/
CA/ Z TIE 500/500/5 4 AR IR AT AT Sk shAb 3% 3R A 1T 34044 8c.,
MS (CI) m/z 642.2, 644.2 (MH").

F I 8D: 3-[2 (R)- {FAHBAAK-BHA-2-(F T AT H]-5- 2-8.-3-
TR -1-[2-R-6-(Z A FTART K )Ew-24 (1H, 3H)-—F 8-1
4 %] &

® 144 8c(10mg, 0.016mmol) ¥ Am A THF(0.3mL)#=7K(0.3mL),
4 /5 Am N\ NaOH(6.4mg, 0.16mmol). F%iZRAM4E 50°C L3 16 ) 6T,
F 414 LCMS #4043 2] 444 8-1. MS (CI) m/z 614.1, 616.1 (MH", tz
=6.550 min (F & 6).
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L] 9
3-[2(R)-{2-[1- AR Y-2- K T AT-5-(2-A-3-F AFH)-1-[2,6- = &
KK Eve-2,4(1H, 3H)-—FR

o *r@

I\{N/.NINH

W 9A: 3-[2(R)-{2-[3-B A A KA -2- KT IH]-5-2-#-3-FAKX
H)-1-[2, 6-— AKX F A2 -2, 4 (1H,3H) -— 87 9a #%|%&

©)-4" 7h.1(2.59g, Smmol)# CH;CN(25 mL)& & F Am A %— A

10 AA(Q2.61mL, 15mmol), K& AN 4-2 T #F(2.22g, 15mmol). H#7

BAMER 16 .

REIRL Y, F ik BEAT (£, 4 % MeOH/CH,Cl,) 4 03Z 5544
1F2)46845 92 (2.62 g, 95.5 %). MS (CI) m/z 549.1 (MH).

15 WH 9B: 3-2R)-{2-[5-w9x AR IRLY-2- KL HA-5-2-A-3-FAX
A)-1-[2,6-— REF ] Fow-2. 4 (1H, 3H)-—FR 9-1 t441&
%14 9a(274mg, 0.5mmol)#) DMF(SmL)% & ¥ im A & R 40 (97mg,
1.5mmol)#= #AL4(120mg, 2.25mmol). HFiZ B RaH A 110°C An
12 B, B3piziRAd, ARG A EtOAc H4a4069 NaHCO5//KZ 8] 4
0 B, AHoKkk, TROGRE4), MEKRE. Bk EMNGEE, 6%
MeOH/CH,Cl) b 4 iZ 35 & 40 1F B &4 9-1(52mg, 17.6%).
HPLC-MS (CI) m/z 592.3 (MH"), tg = 2.150, (7 i% 4).

LA 10
25 3-[2(R)-& A -2- K T HK]-5-(2-#-3-F KA )-1-[2-#-6- T HRABLA K
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¥k ]-6-F A -w5e2 -2, 4 (1H, 3H) -—BA

HN)\ F

o~ ‘\o

FI 10A : 3-RR)-B-TAREHEL AL 2-KTHAI-5- 2-A-3-FAXK
F)-1-[2,6- = AR F K1-6-F A -2%% 2 4(1H, 3H)-—F 10a #1414

a4 1f. 1 (28g, S6mmol)#) =&, F 4£(200mL) ¥ 18 1 Bt e i
SRR B NA ST R E B (12g, 56mmomﬁ;%$%(100mm
R, WER RS TR 2 I, B AT RE LR RS
B AZ EEKRGTE &4 10a(33g, 56mmol,100%). HPLC-MS (CI)
m/z =496. 1 (M+H" -Boc), tr = 3. 052 (F % 4).

IR _10B: 3-RR)-R-TARAHFX BA 2K LAT-5-2-A-3-FARK
Z)-1-[2-8-6-F AR F HK1-6-F 3-8 - 2. 4(1H, 3H)-=87 10b ¢34 &
w2 A4 10a(33g, S6mmol)éyF 5 DMSO(100mL)% & ¥ /£ &,
AT mAFA T B244(4.0g, 5S6mmol). £ RA T HiZ B B Winik £
100°C, 1 - 8f. HAhax 0.28 B F 95K T E244(1.1g, 16mmmol), 5 &
RATEZRELRESHMAZE 100 °C, 1 DB, AIiZRERESY, FF
B LB KZ A 4B, R A6 TR BR AN KE B A KRk, B
MR, IEFFRE. A4 50 % LB LES 6 TR R BLGG A IR B ik B AR
SEALAL T 1T B R & & B ARG S 4 10b (27g, 44mmol, 78%).
HPLC-MS (CI) m/z = 524.1 (M+H"-Boc), tx =3.134 (F i 4). 'H NMR
(CDCly): 1.38 (s, 9H), 2.07 (s, 3H), 2.51 (s, 3H), 3.90 (s, 3H), 4.07-4.13
(m, 1H), 4.29-4.39 (m, 1H), 5.30-5. 53 (m, 2H), 5.79-5.85 (m, 1H),
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6.80-6.91 (m, 2H), 6.70 (dd, 1H), 7.06-7.15 (m, 2H), 7.22-7.41 (m, 6H).

TR 10C: 3-RR-R-TEAABEA AL 2- KT HE]5-2-A-3-F &
H)-[2-#-6-F AR F K 1-6-F L -"8o2- 2. 4 (1H, 3H)-=BR 10c ¢34 %
) &4LE4 10b (27g, 44mmol)éy = £ F 50 (400 mL) KB R F Am A
3-8id £4 8. A B (mCPBA, 30g, 180mmol). ¥iZ B %bH i TR
WHIR, BiZREREMWE A TG K8 58, Fiefe by Eax
BRANFe K BB IZ A AE, REBRAT IR, LEFRE. AL 50%L
BR LB 0 Tkt e L 64 AR IR MR iR B AT SEALHE 75 9 43 B BT 64 3% 3 & B4R
8444 10c(15g, 24mmol, 53%). HPLC- MS (Cl) m/z = 556.0
(M+H"-Boc), tg = 2.941 (F % 4). "H NMR (CDCls): 1.38 (s, 9H), 2.27
(brs, 3H), 3.48 (s, 3H), 3.92 (s, 3H), 4.01-4.15 (m, 1H), 4. 24-4. 40 (m,
1H), 4.95-5. 05 (m, 1H), 5.58-5. 68 (m, 2H), 6.85-6.91 (dd, 1H), 7.02 (dd,
1H), 7.14 (d, J = 7.6 Hz, 1H), 7.19-7.55 (m, TH), 7.97 (d, J =7.6Hz, 1H).

B 10D: 3-[2(R)-FH-2-K LH]-5-2-F-3- FAKHK)-1-[2-A-6-F

§2
BT A ]-6-F R o8 -(1H, 3H)-—8 10-1 895 %&

) 24La4 10c (10g, 15mmol)éy =&, F /K& (60 mL)F A A
Z R TBA(TFA, 16mL). #iZ R BAMAE TR 4 I ot, HizR
BAAWIRE, RI B LB LB 569 NaOH /Kis & Z 18] 5B

R AeFa b & A B AR KB A B K SR iIZ R LR, R BB 4T %,
I8 IR 4B AT BIAFAR & 69 B4R 10-1(8.0g, 14mmol, 94%). HPLC-MS (CI)
m/z =556.2 (M+H"), tg = 2.354 (F % 4). '"H NMR (CDCl;): 2.25 (s, 3H),
3.42 (s, 1.5H), 3.43 (s, 1.5H), 3.91 (s, 1.5H), 3.92 (s, 1.5H), 3.98-4.22 (m,
2H), 4.33-4.38 (m, 1H), 5.60 (brs, 2H), 6.80-6.89 (m, 1H), 6.97-7.03 (m,
1H), 7.11-7.17 (m, 1H), 7.22-7.37 (m, 6H), 7.46-7.54 (m, 1H), 7.95 (dd,
1H).

EHE 11
3- [2 R)-{2- [1- (5-wo)RmK]-A M }-2- K T HK]-5-2-#-3-F &K
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AR)-1- [2-F-6-F A BBK T K ]-6-F A E%2- 2,4(1H, 3H)-=

@\/\ I

w ANt

07 N F
\/ / \”S\\
N=N 0 o

B 11A:5,5°-[2, 4, 8, 10-79 4 $R 3 (tetraoxaspiro)[5. 51+ —H#.-3.9-
5 R(TH-2,1-=F)R-1TH-w9 o o 4] &

3,9- = (2- & T #)-2,4,8,10-m9 & £ ¥ 3K [5.5] F — %% (5.38g,
10 20mmol), & A = F A £ 42 (azidotrimethylsilane) (10.6 mL, 80 mmol),
Fa B =T £ 45(2.48g, 4mmol) & iF £ 40mL ¥ E A 40mL —+&, BR
Thedk 18 DAY, WZ R EMAHERRM 100mL T, kEiZ
B} AL, A (2 x 30 mL)F A ERE TR HFiZ BRAF £ 100mL
5% WIRRBRANERT, MAREH LR TE, REMRIHER, 7
15 HizReWHF 1 I, &G, A TRTEQRx 100 mL)%kREKE,
Bl 5 %A BRIGEAIE x50 mL)., AHKE, AR BEBRAL
Z pH7, @1 Celite i %, JFB4L £ pH 3. & B4R, A K2 x50 mL)
Fe R B2 x50 mL)zkid, EAT T FHRIZH S, 5-[2,4,8,10-19 & J 32
R[5.5] T—4%-3,9-R(TH-2, 1- =) =-1H- W% 11a (4.71g, 67%).
20 'HNMR (300MHz, DMSO-d6) § 4.56 (t, 2H, J = 5 Hz), 4.28 (dd, 2H, J =
9,2 Hz), 3.58 (d, 2H, J = 11 Hz), 3.57 (dd, 2H, J = 11,2 Hz), 3.36 (d, 2H,
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J=11Hz), 2.94 (t, 4H, J = 7.5 Hz), 1.97 (dt, 4H, J= 8,4 Hz).

IR 11B: 3-[2(R)-{2-[1-(5- w9 AK]-HHK}-2-KR LK 1-5-2-#-3-F
FRIK)-1- [2-#-6-F A A B A K P K 1-6-F AL Eee -2.4(1H, 3H)-—FA
5 11-1 #9401 &
¥ 25mg 5,5°-[2,4,8,10-W A 2 #EIK [5.5]+ —k5-3,9-R (L H-2,1-
=) =-1H-9= 11a (70upmol)# sude p-F KA (20mg, 100umol)
BFE ImL K¥, FFE 80°C An#h 18 JNBF, AIiZiaik, FFae% e
NE| A A 1mL LB A 17pL = TA(100pmol)..) #1449 10-1(29mg,
10 50 u. mol). MEmANAIL-"%"E B 441(24pL, 240mol), RJEHiZ b
PP 025 DB, ABARLE X, XRFELY, FHEERAEMAAN 2 mL
LELTES, AKE (105 mL), AL LR LEE, #AHE4
LC/MS 33| 11-1(5mg, 12 %= %),
ARAE EiR FRA ROA T AAD.

i5

N7 "NH

\ /

N=N
No. Rla R]b RZa R3 M. W. /ﬁi%é tr (7‘]- /‘%#)
11-1 | F OMe SO,Me |CH; | 665.7 |666.2 |20.92 (5)
11-2|{Cl1 |H CF; H 628.0 [628.2 |27.34(5)
11-3|F OMe F CH; |605.6 |606.2 |24.19(5)
11-4 | F OMe CF; CH; |655.6 |656.2 |2.540 (4)
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MR, REATHAME ), A 2K T KL PG EKRE
HEE, EXNaBALAENRECE T, THE 5K, B, %
ZRGRESCIE . P N
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