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L
L

Ak (1) = veh)

[0394]

L
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Quba (1) 2 el
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525 4 A% o @Hel ook, BaMem Awrd (1) 2 vrhis ®oud 8gE £: o ok
4 SEHE Ge FA del, FY HEHE AAEEA) ANA, FEA T PAsh 2P oo 4%
] AR, oo 2YEY 2AE, o HENE HNA, $IA wE BARM, = 25 37

geA, A, Bs BxAl

stol, qlelel M Y N ARA, $A, L FEA, FheAl, A,
WA, FASA, BAA, fo mEA, QA FIA, g, BEA, $5A, GaA SomvY ©a
of meb 4Es) AT AL ALSSe], TRAL WHel we AT F A

0397 WATE eleke] Fejm, FARA, AmAl, AA, AYA, FEA, BPA ChEE), BEA, FQA, 220
oA, AL, AUA, R A & E S Ak olF Fujel ook, BYHor 4wy (1) 2 veh)
RN SRE EE ey AT 92 FAR o), Gy H8ut AERAe 944, ¥4
wE A B3R ook 2YERA 2AEd. o YR RAL, AT HEHE ANA, A E
E AR, EE 6 Fstel, dolo Add oksbd slgEt bgskAl, WAl §a wEAl, wiA,

] =

[0398] A7) ofstHow FEEHE BIEAC #I FHu FFoRE oE B9  Handbook of Pharmaceutical
p

Excipients, 2nd Edition, (1994), Edited by A. Wade and P. J. Wellery & & < At}

[0399] ek, A7) oY dEHE @A e gAAd g Fa F3oEE, 4

e =
Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985), & & 4= At}.

[0400] AW (1) = Jehs 2 oddel agE mt o oeld sedt 9o OE ohstel Waol hsdt.
e TP A Gl %), FHxwF (o}

(b1, Sshel, ARA A, FEBUE, F Xa oF
[e)

AR NAE tPA, $EIYolA S Zepann ,
gAZok, fster, Ager, Fgulmdster, W oA o] gtk

[0401] Ak (1) = vehlie 2 299 siste =5 2 e &8s 99 Fo¥e S, 949, As, =%st
o] Fojshs ofAl FHU Fol®k ol wheh Aeldtdl, Az A& koA AbgEt= A, FEE (1)
gen, A4 1 91 o] 1

FraFo g = ISE ) S 0.001 mg/kg ~
100 mg/kg <] Welola, viEASHAI= 0.005 mg/kg ~ 20 mg/kg o HelolH, BT} ufgAslA = 0.01 mg/kg ~
5 mg/kg 9 Weloltt. o] 1 S AAY = Fhdoz, 4= Aol 1.3 WH 1Y 1 3o 4= 3, B+
T HAT B AY, e 1 2 1 A7 ~ 24 A7) oA o] x4 Fol g, T3 1 A
oo wehMs A7) FS Z3ts| "o
[0402] A A4
[0403] olgt, Frard|, AAld, Add L AA ol os] ¥ wEe FAHoR AEsiAnt, o] W] Z2TE IAHEE=
AL ot}
[0404] Ao S "'H-NMR , TMS, , THRMS, , TLRMS, 9o 713+ zZHzr Teixly] a9 AdAE", | TEgE 2 x4
ER, | Taiss A5 B4 ~dEH, | "AiEss 2% &4 ~d"9EY, & udig. A ZvlE 785
o3 By AA|e o] 7lAE £& &vjo v&E 543 74 e ASods AF8E yein r
1 —_—
RYA

H-NMRy ¢ 23 ke 574 &vis yehla, 25 uif iF 2424 IS (HEGHEdst) & AR

1 ) . .
H-NMR o dojAe] 5%+, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, % br

= broad & 9|7}, EF, 2 WA ol glelA olke] ool E ARG
[0405] CDCl; @ TE=EXE,
[0406] CD,0D : FHErE,
[0407] Me : wEl~],
[0408] Et @ og7],
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[0409]
[0410]
[0411]
[0412]
[0413]
[0414]

[0415]

[0416]

[0417]

[0418]
[0419]

[0420]

[0421]

[0422]

S=50dl 10-1706885

tBu @ tert-%27],

Boc : tert-FEA7FE2R 7],

Chz © (MASA)7FER Y],

TBDMS : tert--"(tivg)add7],

TBDPS : tert-Y-"(t]od) 24 7]

[Fate]l 1] 5-[(tert-F-SA7k2H d)opv] e |-2- (A A 22 ) 2o tert -8

[3h514 40]

ZT

~

Boc

\ O/II:; COOtBu
[e]

Yol EZ Aol Erttert-F8 (20.0 g) & BIESIo|=2F & (500 me) o &33tar, F23UEF (63
%, 3.32 g) S0 C oA H7pske], 0 C oA 15 B3, AL 1 A7+ wuksldc). (3-pERZad)7}
Zxkattert-F8 (20.0 g) o HEZSo|=R2FS (20 ml) §NS AL HAHE] Hrlete]l, ALo]A 18 A|7H
ARkERI T S golo] X3} dAsidRy FEAE HUlsta, f71ES oMHNEAER FEISi.
F715s X3t AR ARS F, Fe PIUNEFOR dx, oAxsta, &WE A SF AASA WA
RS % A Y A=eEady (85 89 0 FA/oMNEAYE =
1/1-oFMEA ') o o3 AAste], %A 3FE (26.6 g) = DU

i‘l

H-NMR (CDCl;) &: 1.31-1.36 (6H, m), 1.44 (9H, m), 1.48 (9H, m), 1.51
-1.59 (2H, m), 1.78-2.00 (2H, m), 2.83 (IH, ddd, J = 22.9, 10.7, 4.4
Hz), 3.06-3.18 (2H, m), 4.10-4.18 (4H, m), 4.58 (IH, br),

[Fare] 2] 5-[(tert-FS5A7k=R ) ot = ]-2-(1H-o| m| k& -4-Ld v e ) el 24k ter t-7- &

f
H //r Boc
¢l

N~ "CcootBu

Zad 1 oA dojxl s3HE (8.35 g) o] oMAEYEY (100 me) &, A2qA] 1,8-tolHAIEZ[5.4.
018 U7-7-91 (4.58 nb) % ASF (1.30 @) & A7, o] @ehele] I-EdE-li-ovtE-4-7}2
WU (6.90 ©) B A7behel Aol WA wwel, gekstel, $vE FF AASAL. o g9 of
ARG R 10 % AEZ 84S Arkst] B F, 47158 wAUR 2o 495, 3 %z* %=
3}

AArE AAsAT. T AUEFOR ARAA, (2B)-5-[(tert--= 1%21‘&)0@]4 -[(1-=
gea-1i-olr|thE-4-d) Mg A E e 2t ter t -2 3 (22)-5-[(tert-F5A7h2 R d)opr] 1= ]-2- (I—Eﬁl%‘—lH—O]

ntpE-4-d)wE A Sy 2 tert- —"%%‘94 g8 (11.3 g) & LAY o] E3ES 1%% (500 me) o 3
gslal, 10 % ZEHEEh S (3, 4 g) & "6k, 4 EH718F 22004 3 43 wnksei). =
g o3 AAstL, AFAE 7etstel FF3A . Azt A azetEady (85 |9 0 d3dg/

wWekE = 9/1) o ol&] AAlste] FA 3EE (5.60 g) = AAUTLE.
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[0423]
[0424]

[0425]

[0426]

[0427]

[0428]
[0429]
[0430]

[0431]

[0432]
[0433]

[0434]

S=50dl 10-1706885

IH-NMR (CDGly) & : 1.41 (9H, s), 1.44 (9H, s), 1.48-1.57 (3H, m), 1.57
-1.66 (1H, m), 2.58-2.68 (1H, m), 2.73 (IH, dd, J =14.7, 5.3 Hz), 2
89 (1H, dd, J = 14.7, 8.4 Hz), 3.02-3.19 (2H, m), 4.67 (1H, br s), 6.
79 (1H, s), 7.54 (1H, s),

[#Fae 3] 5-[(tert-F-EAFFER ) o}n| = ]-2-(H EX 72 R ) dh#| AL

[

o
©

F2] 42]

\
r “Boc
I

HOOC™ "COOMe

HEA o) E-mERE &M (28 %, 90.4 ml) & ALo|A Hrlsla, 60 T oA
S Aertx] ¥z & (3-RErIEg)JtEditert-5d (106 g) &
HhS- g-ollo %3 %7}0}1, F718S toldagaa

S
r)v
T8
kg

m
il
N
ofo
12
ME

=
i
1>

il

}4
HU
_ﬁ
_>,L
%

ol

E s &, B g EFoR 7
=l AAHA {3-[(tert-F-5 17}314)0}111; ZzdydEanEe] ugA A
HES At dojd o AEHE (94 g) = WES (100 me) o &b, FAstelE 15:38E (13.6 g) o &
(300 mfa)—uﬂ%% 300 m¢) &HE 0 C oA #Hrlste], A2olA 15 A|zF wykelqitt. HeheS 7o S

E 2 FEE. T35l 2 N @4k (160 me) & #H7bshal, olA|EAE=R
Tgokoﬂv} F5S 2 *MEE o7 Ax, Aqsta, &vlE @%‘ =
AASNA m A AYES AT, oA Ayt A 7 ZutEadd (% &9 @ dsvE -8
gddll/vere = 10/1) o o8] AAlsted, #Al 3= (69.1 g) & Oé%it}.

b~
o
1>
2
-
il
>,
ol
ot
o
e g
-
o Oggd

TH-NMR (CDGlg) &: 1.44 (9H, m), 1.50-1.60 (2H, m), 1.86-2.01 (2H, m),
3.07-3.20 (24, m), 3.43 (1H, m), 3.77 (3H, s), 4.64 (IH, br),

[#ae] 4] 1-(trans-4-WEA|Z 234 )-1H-o| 1|t} E-4-7 28| 3| =

[T 1] 1-(trans-4-WEA| S 2 2A)-1-0]| 0| T} Z-4-Ft 2 52 2ol &

o

’.‘l/"“‘“\
! (>
N
&
Nj\'COOEl‘
3-(gr ol -)-2-0] Aol ol A Ao €l (Liebigs Annalen der Chemie, 1979\, 1444#°]%]) (1.52 g) &
trans—4-HwEA| S 28 ol (3.07 g) o &3k, 70 T oA 4 AIZF RS HhS- gdlof] x3}t A3t
GEF FEAL Frletn, §718S olHEMCER FEET 715& ¢ FAUEFOR dAx, o
S A7t 24 2§ a=2aEaYy (&

Fetar, &ulE A 7 AAMA vBA EE=S S o] A a4 7 4
G o AL/ o ER Y = 2/1 - 1/2) of ol AAlete], HA shgE (1.90 @) & AU,
IH-NMR (CDGI;) &: 0.96 (3H, d, J=6.6 Hz), 1.13 (2H, m), 1.39 (3H, d

, J=T7.0Hz), 1.47 (1H, m), 1.68 (2H, m), 1.88 (2H, m), 2.12 (2H, m)

, 391 (IH, tt, J=12.1, 3.9 Hz), 436 (2H, q, 4 = 7.0 Hz), 7.54 (IH

, s), 1.66 (1H, s),

_46_



[0435]

[0436]

[0437]
[0438]

[0439]
[0440]

[0441]

[0442]

[0443]

[0444]
[0445]

[0446]

S=50dl 10-1706885

[T 2] [1-(trans—4-WEA|ZF 28 A)-1H-o] vt} Z-4-L | v &+

)
B
N
¢ 1 o
N
st RuReE (92 %, 0.31 g) & HEH =2 (6 m) o] e, B Faele] B 1 o
A dolr SFE (150 g) & HEZHFIZEZFES (6 m) o S8k, 0 C oA @erele] W3
Hqakakedth. 0 C oA 30 7k wule T uke §oS toDele 2R 8|Asta, Ei FAEE g
o AzkEdTh. AedA] 1 Az wuker 5, AAE £7)9S Aeto|E ofzte) o3 AAGUL.  ofw
g Zetatel] EHate] mAA AHEL AT, o] AL A B ol EA YR o] Folx= B3t &) (5
1 2 MAgste], 34 s (1.09 @) = AU
IH-NMR (CDCl3) &: 0.95 (BH, d, J = 6.6 Hz), 1.04-1.17 (2H, m), 1.44 (
MH, m), 1.59-1.73 @H, m), 1.81-1.89 (2H, m), 2.04-2.13 (2H, m), 2.78
(1H, br), 3.84 (1H, tt, J =121, 3.9 Hz), 4.59 (2H, s), 6.91 (IH, s
), 7.49 (H, s).
(24 3] 1-(trans-4-EA| 22 8141 )-1l-0]| 1] C} Z—4-7} 2 2o 3] =
(843} 45]
(N
a
N]\CHO
B Aade] 24 2 AN oW FFE (1.04 g) < B2 (10 mt) ol L3N8k, BAFAUYEF (1.35
g) o F89 (5m), 8O (2.72 g) 2 2,2,6,6-|EE-1-9 ]IS A (84 mg) B w4 WrbEka, A
2olA 2 A7+ mukeglth. ke gele] x5} E|QIAMIER 489S HArlea, §715S oMEAdY R
=z3890), 87128 B4 FAUEFOR Ax, oHam, SvE 7% 28 AANA uAA AHES
e}, AL Aelyt A 2Y ARvlEaY (£3 &) : S /EAE = 1/1 - 1/2) o 3] A

IH-NMR (CDCIl,) &: 0.97 (3H, d, J = 6.8 Hz), 1.09-1.19 (2H, m), 1.48 (
H, m, 1.65-1.75 (2H, m), 1.87-1.93 (2H, m), 2.11-2.18 (2H, m), 3.95
(1H, tt, J=12.2, 3.9 Hz), 7.62 (1H, s), 7.68 (1H, s), 9.87 (1H, s) o
[#31e] 5] 1-(trans—4-ol€A| S 224 )-11-o| vt} &-4-F} 23 b 5| =

(578 1] [1-(4-ol A S 23 d)-1H-o| v tS-4-d v 2
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[0447]

[0448]
[0449]

[0450]
[0451]

[0452]

[0453]

[0454]

[0455]
[0456]

[0457]

S=50dl 10-1706885

3-(HH e otr] ) -2-0] Aol oAb At E (2.00 g) & 4-oPYAIZFZ I Holnl (3.37 g) o &3dllstar, 70 T
oA 4.5 AIZF keIt W gool 23} SRy F&AS HUlea, FUIES ofMEAbdER F
=33t 1S o FAHEFOR Ax, qHsta, &uE Y FH AANA WA JLES 4
Act. Fagtd2uEEE (92 %, 0.490 g) & HlEGS o =2 (12 m) o e, Az
A AR ES HEZGSt|=2Fe (12 ml) o &s8iste], 0 T oA dedo] W3] Asteiqlct. 0 C
4 30 #7F wdkek 3 ukg gals rodog e dasta, ¥3F FAUEF FEAS H1e. AL
oA 1 AlZE wnkel $ A E Fr1ds AdgtolE o] s AlAS ST A S Fstatell 553k
n A APES AAT oS Ae7t A Zd ARvEIYY (&% & ¢ Aspdgdl- Oﬂﬁ}uﬂ‘aeﬂ/uﬂﬂ
% = 9/1) o 9&l A, ®A SFE (1.35 g, TokmHELYW E£3FE, EWNs A~ =4 0 1) &
Adolct.

'H-NMR (CDGly) &: 0.91 (0.6H, t, J=7.0Hz), 0.92 (244, t, =70
Hz), 1.01-1.13 (1.6H, m), 1.16-1.40 (2. 84, m), 1.50-1.97 (6H, m), 2.0
7-2.15 (1.6H, m), 3.85 (0.8H, tt, J =12.1, 3.9 Hz), 3.99 (0.2H, tt,
J=286, 43Hz), 459 (1.6H s), 4.60 (0.4H, s), 6.91 (0.8H ), 6.9
4 (0.2H, s), 7.49 (0.8H, s}, 7.53 (0.2H, s),

[F74 2] 1-(trans-4-o&A| S22 )-1lI-o] vt} Z-4-7 28| 3] =

/T

{s

N

L1

N “CHO
2 gade] 34 114 ol SFE (1.00 o) & BT (10 ) o Fals.  BAF2UEF (121
© o F8 (6 m), 89% (219 © P 2.2,66-HENN-1-AAANLSGA (75 m) T EAUE
Arksha, Aedd 12 A wwsdrh. WS §ol] s HeFANEF £EAe Wshn, f7188
MIEMAEE FEHAG.  §715¢ T4 PWIEFOR A%, oldsa, §F 4 TR AANA

azrpEads) (8% &0 ¢ S/l ENeY = 2/1 -

H
=
C

=2
Lo ©
o
O_u
2
ol
2 2
5

>
ot
st

il

=

S

&

g
tilo d
e ot
32
i)

H-NMR (CDGlg) &: 0.92 (3H, t, J = 7.0 Hz), 1.10 (2H, m), 1.19-1.34 (
3H, m), 1.68 (24, m), 1.97 (2H, m), 2.17 (2H, m), 3.95 (IH, tt, J =1
2.1, 3.5 Hz), 7.62 (1H, s), 7.69 (1H, s), 9.87 (IH, s),

[FFare] 6] 1-(3-AEA 2 2FE)-1H-o]r|thE-4-7} = 8] =

[&74 1] (B-olgAE=se)7t=wqhid
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[0458]

[0459]
[0460]

[0461]
[0462]

[0463]

[0464]
[0465]

[0466]

S=50dl 10-1706885

N‘

b Cbz
NN ZFRHEIIZELA (1.67 g) & E5F< (20 ml) o 83i3tar, tolAZaHogoldl (5.32 m) =
7}k |85 100 C oA 7tgste], fuldE~x oA = (3.09 ml) & EF< (10 ml) £4S 40 +
ZHll AA As)sidet. 100 C oA 15 87 wwrs & HAdzmE (1.48 m) < H7bstar, thAl 100 C

oA 15 ®3F wwssich. g gdS Whste], 0.2 N FABMGER 898 Hrtsta, 7188 oMHE
EFos Ax, dq¥sta, §vlE et TF AASA nAGA
A7t A Z9 AZvEaHY (&F &9 0 A /OMlE*Joﬂla = 20/1 - 10/1)
81 g, HolxaHg e E¢&E, Edlx @ Al =11 1) & A,

>
2
i)
fit
N
i
QL
32 7
0
Jo
N
ofj
o
4
-
ol
2
T

H-NMR (CDCl;) &: 0.78 (1.5H, t, J = 7.4 Hz), 0.81 (1.6H, t, J =74
Hz), 1.38 (1H, da, J = 7.4, 7.4 Hz), 1.46 (H, da, J = 7.4, 7.4 H2),
1.31-1.42 (2H, m), 1.89-2.03 (2H, m), 2.41-2.54 (1H, m), 4.00 (0.5H,
m), 4.23 (0.5H, m), 4.75-4.90 (1H, br), 5.06 (2H, s), 7.22-7.40 (5H,

[T 2] [1-(3-dEAEZ25FE)-1H-o] 1| }E-4-L | gt

H
(&5
o
o
o
=
(m
24
=)
i,
3
=]
=
é

L33, 10 % ZEEes =u)
Ll eg= Aol E of7gt §, o
o] wAgA AYHET} 3-(Hud
E3ksle], g " 75 T oA 10 A7 wRkeQIT).

3}

=
ol

o
=

5"
DY
=2
2
o
o
ol
—
=2
x
ne
©

ox ™

z
oo
oo
_IO
2
e
ot
ﬂﬁ: ]“F -1‘1)1' i
KA
2L R
Mo ., &
TIIF rﬂ)_vl o
42
oo 1L MS I
T—
tlo & ﬂﬁj 4
S F>
o a
TN AR
o — o o o
- _‘E N
Rl o
)
T o
i S
o N
R
) e
m o
r>~
K3 ne
o ftl Au)
e
e
ol
¥2
O
!
N,
ol
o
-1\1
ar
ol

o|\

oo

> 2
il

N

N

tlo
)
[m

Eflslo] =2 F S (4 ) o FE33IT. o] el 1-(3-og
HEZSlol 2 E e (5 mfz) LML 0 C oA s Astsiglrt.
|9 fHoddHas Ak, xst AU EF F
e F719S AetolE ool o3| A7 o
oS Ayt A #y Z2vEIYY (§
| 3F3HE (119 mg, tlolxHE o &3}

FastdFrEEE (92 %, 80 mg)

Al g25g)-1H-o|n| E-4-7 2 524

0 C oA 30 B+
&l

=

o|

i)
Lo

F

=
o
olo

FJ
n2 (L

32
o

o
o 1z

Arhskddth,  AedA 1 Az
stetoll sEatol vAA AYES
1

®e = 5/1) o o8l %

oL
N

q13

z
2
m
2
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[0467]
[0468]

[0469]

[0470]

[0471]

[0472]
[0473]

[0474]

[0475]
[0476]

o
J
Jm
Qﬂ

10-1706885

H-NMR (CDCl;) & 0.86 (1.5H, t, J = 7.4 Hz), 0.90 (1.5H, t, J =74
Hz), 1.48 (1H, do, J = 7.4, 7.4 Hz), 1.56 (IH, da, J = 7.4, 7.4 Hz),
1.84-1.93 (1H, m), 1.96-2.08 (0.5H, m), 2.20-2.32 (1.5H, m), 2.39-2.4
9 (1H, m), 2.59-2.67 (1H, m), 4.38 (0.5H, tt, J = 9.4, 7.8 Hz), 4.59
(1H, s), 4.60 (1H, s), 4.63 (0.5H, tt, J =7.8, 7.4 Hz), 6.93 (0.5H,
s), 6.98 (0.5H, s), 7.46 (0.5H, s), 7.49 (0.5H, s),

[T 3] 1-(3-dEAE2FE)-1H-o| v t}E&4-7 24 d| 3| =

[2+s}4] 50]

N
¢ I

¥ gaee #4 2 A dold FFE (119 no) & EFA G5 a0) o AHAT. o &

F (166 me) o & (4 n0), 8OE (305 o) ¥ 2,2,6,6-Fl = A-1-s IS4 (1

@ A, AedA 12 A% wusk.  wg gl w3 HeHNIEF FEAE 3

& opHlEde e PIIEFOR Az, oy, §WF A %% A
S o Z 1=

H
ngA A E L] : AAL/o}A EA
Eal

H-NMR (CDGl;) &: 0.86 (1.5H, t, J = 7.3 Hz), 0.90 (1.5H, t, J =

Hz), 1.44 (9H, s), 1.51 (1H, da, J = 7.4, 7.4 Hz), 1.59 (IH, da, J =
7.4, 7.4 Hz), 1.87-1.97 (1H, m), 2.04-2.13 (0.5H, m), 2.28-2.38 (1.5H
,om, 2.42-2.52 (IH, m), 2.66-2.75 (1H, m), 4.48 (0.5H, tt, J =9.0,
7.8 Hz), 4.72 (0.5H, tt, J =7.8, 7.4 Hz), 7.58 (0.5H, s), 7.61 (0.5H
, s), 7.69 (0.5H, s), 7.74 (0.5H, s), 9.87 (0.5H, s), 9.88 (0.5H, s) o

[Fao] 7] 1-(3-dEA S 25E)-1l-o] v t}&E-4-7 28 3| =

[s}&4] 51]

//\ZU

3to], 3-HEAZZREFIZEAA (1,70 g) S2ZFE TA FIE (9.1 mg, tolxH
PAE =10 1) & AT

m o
1o,
ob
>,

o ay
=)
>

2 R
s

l

2
o £
)
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[0477]
[0478]

[0479]

[0480]

[0481]
[0482]

[0483]
[0484]

[0485]

[0486]
[0487]

S=50dl 10-1706885

H-NMR (CDCly) &: 1.18 (1.5H, d, J = 6.6 Hz), 1.27 (1.5H, d, J =6.6
Hz), 1.93 (1H, m), 2.22-2.32 (1.5H, m), 2.46-2.60 (1.5H, m), 2.74 (1H
. m), 4.46 (0.5H, tt, J=9.4, 7.4 Hz), 479 (0.5H, tt, y=1728 7.4
Hz), 7.58 (0.5H, s), 7.61 (0.5H, s), 7.70 (0.5H, s), 7.73 (0.5H, s),
9.87 (0.5H, s), 9.88 (0.5H, s),

[#31e] 8] 1-(trans—4-sto]| EFAAE 284 )-1H-o] | t}E-4-7} 2| 3| =

(574 1] [1-(trans-4-{[tert-FE(H )AL SA A EZ D) -1H-o| v FE-4- | -2

3-(fugoln| -)-2-0] Ao} =0l T H AL el (300 mg) S trans—4-{[tert-F-E(ume)2=]

A SA A E R Ao}
W (Synthetic Communications, 19901, 20, 1073#|¢]=]) (1.02 g) I} &&3le], 85 C oA 12 A7+ wdts}
ATH. g g 23} QEgEE FEAE HUkstaL, fU1ES oMHIEAER FESY. fU15E T
T EFORE Ax, A3, &WE Y S/ AT, IRES At A 2R aEetEIgY
(&% &) @ A/ MAEAE = 4/1 - 1/1) o 3l AASATH. FagddFuEeE (92 %, 105 ng)
S HEZSo| =2 FH (8 mb) o HESITE Azg MAA AdES HESSo|E2F (6 m) o &3
ste], 0 T oAl derelo] 3] Aestitt. 0 C oA 1 AF wkgk 3wk §RE toHoH ==
M5k, x3t FHIEFE F8HE HItekdt. AZoA 1 AIZE wkek & A" F7IEE AdgolE
o el o] 3 Xﬂﬂo}‘ﬁq oS 7hststel w53kl WAl =S AT oJAE A H oA E

Arog® o] Fojx]= 3 &l (2 0 1) & Ak, FA4 sEE (260 mg) & AU

H-NMR (CD,0D) &: 0.09 (6H, s), 0.90 (9H, s), 1.50 (2H, m), 1.81 (2H,
m, 1.96-2.10 (4H, m), 3.76 (1H, m), 4.05 (1H, m), 4.48 (2H, &), 7.1
2 (4, s), 7.64 (IH, s),

[57 2] 1-(trans-4-{[tert-FL(Hr D) HAH]SA A F 23 )-1H-o v thE-4-7F= 2| 3| =

[3}s}4) 53]

TBDMSmQ‘
—
{ 2
A
N—.
'
\N'/L\CHO
B Fade A 1 oA Aoz FFE (260 mg) = EFA (10 m) 2 F3pEA (1 me) o &)
BRI AUESR (210 mg, 2.50 mml) o F=8&H (8 m(%) Q9% (370 mg) ¥ 2,2,6,6-HEZHHE-1- JMME%J_
SA] (15 mg) & SAUE Hrbstar, AolA 12 AIZE wwkelsitt, 0k gdlof| ¥3} E|Q AU EF 8
AqS Hrteta, F71ES oA EANER FE3F3T 7155 7 U EFoR Ax, A7sta, &)
5 74 57 AASNA mgA APES AT )AL AEFt A 29 AZutEaYS (§5 & ¢ it
[OYAEALE = 2/1 - 1/1) o &) AAste], EA 3= (258 mg) & LU}
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[0488]
[0489]

[0490]

[0491]
[0492]

[0493]
[0494]
[0495]

[0496]

[0497]
[0498]

[0499]
[0500]

S=50dl 10-1706885

H-NMR (CDCI;) &: 0.08 (6H, s), 0.90 (9H, s), 1.52 (2H, m), 1.75 (2H,
m, 2.02 (2H, m), 2.16 (2H, m), 3.68 (1H, m), 4.00 (1H, m), 7.62 (1H
, 8), 1.67 (1H, s), 9.87 (IH, s,

[84 3] 1-(trans—4-8}o] =5 | 2282 )-1-0] 1]t} & 47} 2 8] =

HO
-
N--.
4l
'NJ\CHO
B ogadel 4 2 o4 dolxl HFE (540 mx) & HEB/FIEEFR (8 m) o SIS o]
gojol, HaP =R FHEdstol S F e S (1.0 M, 2.62 mt) & H7kste], ALo|A 8 Az wiks)
Aok, uEg Solol ¥ PHUEE FEAL AskSa, F71ES oMIEMER FEANY.  #71F
& B BMPEFOR Az, AAsa, §UE WY FFH AANA WA AHES AUt RS UL
Aeigk A 29 ARvtEaRe (8% S 0 SRY/CLAEME = 1/1-olA BN ”) o ols) PAlstel, EA

IH-NMR (CDGlg) &: 1.52 (2H, m), 1.78 (2H, m), 2.11-2.25 (4H, m), 3.76
(1H, m), 4.03 (1H, m), 7.63 (1H, s), 7.68 (1H, s), 9.87 (IH 8o

(36l 9] 1-(4-5}o] =% 44w 4| 22 80 - 1H-0] vl v -4-7h= b 5] =

[ 1] (4-sfo]=FAl-4-vd | S 2 ) 7tamiiid

o

[sFet2] 55]

OH
\ >
N~
b Cbz
(4-S2A g d)7t2vld (2.00 g) & HEDSol=2F (15 ml) o &8sk, dstAlE (5.98 g) &
ARSI g gAE 78 T 2 AR F, A ReFEARAE B (16N, 1.2 w) & Wbkl
78 C oA 1 AIZE, 0 C oA 3 AZF awbakgith. Wk §olo] E3} ABGEE FENe Asbeln, §7)
25 oMEACER FE39Y.  §715% 4 FMUEFOR A%, dvsin, S B FF AA
A A AAES DA o|AE A7t A ZH

| a5 ARvtEIY] (&5 v ¢ /oA EAE = 9/1
- 2/1) ©l olsf AAsto], ®A spehEe] HoelxEHlen & (1.31 g, EdlA 1 Al =31 7) & A0

H-NMR (CDGlg) &: 1.23 (3H, s), 1.44-1.67 (6H, m), 1.81 (2H, m), 3.48
(1H, m), 4.65 (1H, m), 5.08 (2H, s), 7.29-7.41 (6H, m),

[374 2] 1-(4-5h0] E5A)4-m] & A 2281 2)-1H-o] M|} E—4-7h = 5 A sbol &
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[0501]

[0502]
[0503]

[0504]
[0505]

[0506]

[0507]

[0508]

[0509]
[0510]

[0511]

S=50dl 10-1706885

of g3dlste], 10 % ZEei v (34, 400 mg)
kl

L ) 5

& Abetar, 4 4 B97Iskel A0 15 AzE wnbskgict AgtolE o33t &, ofdhel S ghetstol

E58t] 4-ohne-1-vEA S EEAME ] vAA e AU o] Ml BAET 3-(THEoln]i)-

2-o]&xAlobropa Aol E (450 mg) & EFste], 75 T oA 8 AIZF mukslint e R e g R
H FENE AUeta, fU1ES opEReE R FEaolt F1se v G

= MU EROR Ax, o3

I, ME Y FF AASGI. AFES A7t A Z43 FEntEagy (85 & @ /oA EA
olel = 1/1-olA|EAbol€l) o o3 At , wA 3gE9 tolxHHeH EFE (462 mg, EWNL A~ =
1:3) 24 d%4.

tH-NMR (CDCl,) &: 1.31 (2.25H, s), 1.34 (0.75H, s), 1.38 (3H, t, J =

7.0 Hz), 1.52-1.70 (2H, m), 1.77-1.96 (4H, m), 2.08-2.19 (2H, m), 3.9

3 (0.75H, tt, J =12.2, 3.9 Hz), 4.06 (0.25H, m), 4.12 (0.5H, g, J =

7.0 Hz), 4.36 (1.5H, g, J = 7.0 Hz), 7.57 (1H, s), 7.68 (0.25H, s), 7

.70 (0.75H, ).

(374 3] 1-(4-3ko] =2 A-4-m DA F2 8 4)-1H-o] |t} E-4-7h 2 2k 5] =

g7 4 29 32vEa
3}gHE 2] tlolaE e

H-NMR (CDCl3) & : 1.32 (2.25H, s), 1.36 (0.75H, s), 1.54-1.73 (2H, m)
. 1.78-2.00 (4H, m), 2.11-2.23 (2H, m), 3.97 (0.75H, tt, J=12.2, 3.
9 Hz), 4.10 (0.25H, m), 7.66 (1H, s), 7.72 (0.25H, s), 7.75 (0.75H, s
). 9.86 (0.75H, s), 9.87 (0.25H, s),

[Zare] 10] 1-[exo-H|AEFE[2.2.1]1F E-2-L ]-1H-o| | t}Z-4-7} 22| 3| =

(578 1] 1-[exo-RIAE2[2.2. 1] E-2-d |- 1H-o]v|thE-4-7t =25t "
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[0512]

[0513]

[0514]

[0515]
[0516]

[0517]

[0518]
[0519]

[0520]
[0521]

[0522]

[0523]

[0524]
[0525]

[0526]

S=50dl 10-1706885

T
Lo
1>
[@]]
&

N"™cooEt

-(Hrdotn]m)-2-0] A of ot A - Bl (0.58 g) & exo-2-ofW|:mE2HEW (0.46 g) o 38k, 150
T oA 1.5 AlzF wnksgict. g Aejgk A 29 azetEady (8% v 0 dsbd-dsieg
A/ = 95/5, Bl opA|EALeE) o ol gAlste], EAl sHetE (0.50 g) & AUt

H-NMR (CDGlg) &: 1.22-1.37 (3H, m), 1.38 (3H, t, J =7.1 Hz), 1.56-1

65 (2H, m), 1.65-1.73 (1H, m), 1.75-1.82 (1H, m), 1.97-2.04 (1H, m),

2.48 (1H, m), 2.52-2.55 (1H, m), 4.04-4.09 (1H, m), 4.37 @H, a, J =

7.1 Hz), 7.57 (1H, s), 7.67 (IH, s),

[3A 2] 1-[exo-BIAIZF&E[2.2. 1] HE-2-9 |-1H-0]| 1|t} Z—4-7} 20| 3| =

A

N
¢ 1

“CHO

Fare 4 o) 34 2 2 ¥ 3 3 FdSA sto], & Farde] A 1 oM Dol sekE (0.50 g) 2HEH &%
A SE (0.21 g) & AT

H-NMR (CDCl;) &: 1.23-1.41 (3H, m), 1.56-1.66 (2H, m), 1.67-1.75 (1H
,om, 1.75-1.82 (1H, m), 2.01-2.07 (1H, m), 2.49 (1H, m), 2.53-2.57 (
1H, m), 4.08-4.12 (1H, m), 7.63 (1H, s), 7.69 (1H, s), 9.87 (IH, s),

(e 11] 1-[endo-HIAEFE[2.2. 1] E-2-A ]-1H-o| |t} ZF-4-7} 2o 8] =

[Z4 1] 1-[endo-PIAZFZ[2.2.1]1F E-2-A]-1H-0] vt} Z-4-7} 2 B2 Alo) €]

N
N™™ ookt

3-(t)wgoln| n)-2-0] AAJo}rot T Ao el (0.58 g) E endo-2-otn|=-EH 2 - G4 (0.61 g) & n-Y-E

S (5.8 m) ° &3 3, A Egodolyl (0.58 ml) & F7FSFY], 150 T oA 6.5 A|zF wwkeldTt.
g % 3, Agy 2 A9y AzvEady] (£5 &1 0 /oA EACE = 50/50-0tA EAteE

) AAste], #A skgE (0.13 g) & AU}

IH-NMR (CDCIl,) &: 1.19-1.71 (FH, m), 1.40 (BH, t, J = 7.1 Hz), 2.19-2

27 (H, m), 2.42 (I1H, m), 2.60 (1H, m), 4.38 (2H, q J=17.1Hz), 4

44-4.49 (1H, m), 7.54 (1H, s), 7.65 (1H, s),
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[0527]

[0528]

[0529]
[0530]

[0531]
[0532]

[0533]

[0534]

[0535]
[0536]

[0537]
[0538]

[0539]

[0540]
[0541]

[0542]

1-[endo-H] A]

IH-NMR (CDCl3) & :
,m, 2.22-2.30 (
), 7.61 (IH, s9),

[Farof 12]

1-obeh

[574 1

3-(Hwdopr] im)-2-0] =)0

A7 ska, 150 C oA

3¢ 5% ¥, A

wh-2-9-

] 1-ojchte-2-

SS=50d 10-1706885

F2[2.2.119E-2-Y]-1H-o| |t} Z-4-7} 28¢5 =

A 3 TS stel, & Fareel A 1 oM Dol steE (0.42 g) 2HE %
1.18-1.25 (1H, m), 1.30-1.37 (1H, m), 1.44-1.73 (5H

1H, m), 2.45 (1H, m), 2.62 (1H, m), 4.47-4.53 (1H, m

7.68 (1H, s), 9.89 (IH, s),

1H-o] 7|t} -4-7h2 2w 3] =

d-1H-o]n|t}EH-4-F 2B 2 Ao "

ok ™A™ (0.50 g), 2-ofv|wofrrtek (0.54 g), # n-F&
13 AIZE wnbekiek. vbgdol =& HUbstal, f7l=s oMEACER
A %LE* AzvtEady (&5 &) @ FstrlEd-AstE R/ mEe = 95/5, 2 oME
shgte (0.24 g) = AT

'H-NMR (CDCl,) S&: 1.40 (BH, t, J =7.2 Hz), 1.61-2.08 (124, m), 2.52
(2H, m), 4.20 (1H, m), 4.38 (2H, o, J=7.2 Hz), 7.67 (1K, s), 7.76 (
1H, ).

(7 2] 1-ofrhibgi-2-2d-lii-ol vtk E-4-7h 2 vl 5] =

e 4 o FA 2 "
A 3= (0.15 g)

tio

'H-NMR (CDGl;) & : 1.
7.80 (1H,

4 (1H, s),

H
o2

3 3 FAsHA ske], B Faele] T4 1 oA Lol sEtE
o}

(0.37 g) 25 %

2 o
4/

49-2.10 (12H, m), 2.53 (2H, m), 4.24 (iH, m), 7.7

S), 9.90 (1H, S)o
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[0543]
[0544]

[0545]

[0546]
[0547]

[0548]
[0549]

[0550]

[0551]
[0552]

[0553]
[0554]

[0555]

[0556]

[0557]

S=50dl 10-1706885

o
ot
=
=
—~

)

=

q

”?
=,
I
>,
>
il
it
1%
i
1
3
it
%
>
=
(]

=

7
1z
nd

(cis-4-sle|=FA A SR 7h2 8 bert-F8 (2.00 ¢), #E (1.14 g % Eudx=a (3.17 g) & H
Egfsto] 2 (40.0 me) o &8 F, Aol "elaZzAolzrytendeolE (6.49 m) & H3}sh,
AZollM 63 AlFF ket s w5 5, At A 2 ARvtEady (8F 8 0 Sl
opAEAtelld = 90/10) o eJs] gAlste], ®A gt (1.80 g) & AU

by 1o o

H-NMR (CDGl;) &: 1.20-1.30 (2H, m), 1.45 (9H, s), 1.51-1.61 (2H, m),
2.05-2.16 (4H, m), 3.47-3.58 (1H, m), 4.17 (1H, m), 6.81-6.95 (3H, m
), 7.21-7.29 (2H, m),

NH‘ = HECL

 Fade] F4 1 oA dojxl shekE (1.80 g) & oHEATE (18.0 me) o &afstar, H2oA 4 M-1t/
ORI EZE (18.0 me) = F7Fsto], 1 AZF wrkeqint Ikg-ol F4E (18.0 me) & H7ME 5, M=d
AAE o3 AFstar, FAL L oA EAER o] FojA= T & (50 1 50) = AlAste], ®Al sHgtE
(1.01 g) = A3y,

9

'H-NMR (CD,OD) &: 1.48-1.61 (4H, m), 2.07-2.14 (2H, m), 2.18-2.25 (2H
Com), 3.13-3.21 (I1H, m), 4.28 (1H, m), 6.87-6.94 (3H, m), 7.21-7.28 (
2H, m,

[F74 3] 1-(trans-4-H5A A E 23 2)-1H-0] 0|t} F-4-Ft 2 52 Aol &

[3}&4] 66]

b OQ
<N L COOEL
L

3-(Hwldotriz)-2-o] A loprok A H 3ol ” (0.70 g) B ¥ Faree] 4 2 oA ozl setE (1.14 g) =
n-FERE (7.0 mo) ol &3 §F, ALoA Egedolnl (0.70 me) & H7FskaL, 150 T oA 3.25 Al wwkat

dth. wgelg wF F, dush A 2 amchEads) (83 &0 0 S/CHENCY = 50/50-0bA =
Arele) o o) AAlskel, EA SR (0.28 g) & Veh.
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[0558]
[0559]

[0560]

[0561]
[0562]

[0563]
[0564]

[0565]

[0566]
[0567]

[0568]
[0569]

[0570]

[0571]
[0572]

[0573]

[0574]

S=50dl 10-1706885

"H-NMR (CDGlg) &: 1.39 (3H, t, J = 7.1 Hz), 1.57-1.71 (2H, m), 1.80-1
.90 (2H, m), 2.22-2.37 (4H, m), 4.08 (1H, m), 4.29 (UH, m), 4.37 (2N,
a, J=7.1Hz), 6.85-7.00 (3H, m), 7.26-7.32 (2H, m), 7.59 (IH, s),
7.69 (1H, s),

(37 4] 1-(trans—4-5135A | 2 2.8 )~ 1fi-o] v] h—4-7h 2o 3] =

EER

o
J
=

Fao 4 o F4 2 Fd FH 3 3} FAA sld, FAH 3 oA LR FHIE (0.28 g) ZHE EA IIIAE
(0.07 g) & LA,

H-NMR (CDClg) &: 1.62-1.73 (2H, m), 1.80-1.91 (2H, m), 2.24-2.38 (4H
,om, 411 (IH, m), 4.30 (1H, m), 6.88-7.01 (3H, m), 7.26-7.33 (2H, m
), 7.66 (1H, s), 7.71 (IH, s), 9.88 (IH, s),

[Zare] 14] 5-[(tert-F-5A7F2 R d)opn] e ]-2-(H o SA XAz d )b 24t g

Farel 1 3} A sto], FAFEmOPAEAEZ Y (10 g) ZHH #A 3gt= (14.1 g) = S8kl
[FFare] 15] 1-(3,3-vHEA ] 223 H)- -0 tE-4-7 2 v 8] =

(37 1] 1-(3,3- 0" A 2 2 84)-1H-0] vt} E-4-7h 2B 4 2] 9

stol=sdotrldatd (8.76 g) & = (100 me) o &afstar, opAEAUEE (17.8 g) # 3,3-HHEAS=23
ARz (4.55 g) o] MEE (20 m0) &S H2oA FHrbste], 1.5 At 7k @it 7= of
Aeld® FEsha, o FAUEFoR dx 5 Assted SviE SF Al7ste] 3, 3-vulEAF RS
of mAAl Ad=s A

A ELEE (411 g) & BEFI=RED (100 nt) o DA, A7]A AolH 3,3-eA 2
24 A GRS A ERT (50 n0) go1g wReol Ak, AXAA 105 A3

e BRI, W] FAHEF 058RS PPl Wrkekn, A% oAENNES Hrbskel 30
B mslslt.  APOIE olstain olslolE Berslel SuE S5 AAGo] 3,5-al8 %R Ao
Al A ES A,

of Al AHE L 3-(uDobrlm)-2-o] kol el AU Y (3.04 g) & EF], 70 T oA 16 A3F
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[0575]

[0576]

[0577]
[0578]

[0579]
[0580]

[0581]

[0582]

[0583]
[0584]

[0585]
[0586]

[0587]

[0588]
[0589]

[0590]

S=50dl 10-1706885

W HEEF AT oS Ayt A Zd AmvtEaYY (&5 & /oA EAIE = 1/1 - 1/3) of 9]@)
Aste], FA sheh= (3.51 g) & FAG

e 4 o FA 2 D FA 3 I FUsHA sl], B
Zﬂ 5]‘1:]% (1.23 g) g r:/\/\]:]'

i

o] FA 1 oA AR F3HE (3.51 g) ZHH %

1H-NMR (CDCly) &: 0.92-0.96 (1H, m), 1.03 (6H, s), 1.18-1.26 (1H, m),
1.46-1.68 (BH, m), 1.76-1.85 (2H, m), 11-2.17 (H, m), 4.11-4.19 (
H, my, 7.62 (1H, s), 7.68 (1H, s), 9.86 (1H, s),

BA4E (552 < & (15 m) o fasta, 2-(Ho|EANZEAFH)REEAE (5.0 g) 2 37 % FEYUH3I
= F8W (6.2 g) S AL HuFste], 85 T oA 45 E3F wwalivt. toleoH2g F&sta, T
FAGEFoR AxA 7|, qFstd], AFAS Agsted ulE FH AAToZN vGA AHFES AU

H-NMR (CDGly) &: 1.08 (3H, t, J= 7.4 Hz), 1.31 BH, t, J =7.0 Hz),
2.30-2.36 (2H, m), 4.21 (2H, g, J= 7.0 Hz), 5.51-5.52 (1H, m), 6.12-6
214 (H, m),

w) & A&l BsAstel 70 C A
2 Aot A 2R aweE
5 (2.34 g) & 4t}

)
N
w
=2
lo,
:C,’L_‘I
o,
24
ol
2
£
=]
2L
i‘&
E‘E

H-NMR (CDGly) &: 0.91 (3H, t, J=7.4Hz), 1.26 BH, t, J=17.2 Hz),
1.53-1.70 (2H, m), 2.47-2.55 (1H, m), 2.69 (IH, dd, J = 11.9, 49 Hz
), 2.88 (IH, dd, J=11.9, 8.8 Hz), 3.79 (2H, d, J= 4.3 Hz), 4.13-4.19
(2H, m), 7.22-7.26 (2H, m), 7.29-7.32 (3H, m),
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[0591]

[0592]

[0593]
[0594]

[0595]
[0596]

[0597]

[0598]
[0599]

[0600]

[0601]

[0602]
[0603]

[0604]
[0605]

S=50dl 10-1706885

A 2 oA ol EFE (2.34 g) & ol (50 me) o &3Sk, 10 % FebEwa Fu) (3, 1.17 2)
S A7kstel i Z9718tel 4 ARE antsigit. v 28 tert-5-9 (2.6 g) = H7kete] o
Bl e Al ot -tert-HE (1.3 g) & 1 AIZE akshglct, g ofstar, o7
< #sketel &viE S Al ozl x g7k A 27 ARvtEay] (&5 S Fak-
/oA EA ™ = 8/2) ol ofa] AAlste], #Al sgE (1.97 g) = I

24
i)
|

'H-NMR (CDCIl;) &: 0.94 (3H, t, J =74 Hz), 1.27 BH, t, J =7.4 H2)
1.43 (9H, s), 1.49-1.71 (2H, m), 2.48-2.56 (1H, m), 3.21-3.28 (IH, m
), 3.32-3.39 (1H, m), 4.11-4.20 (3H, m), 4.86 (IH, br s),

Boc J\/

N
Boc” " “COOEt
FA 3 oA oz e (578 mg) o HEZE|ERFS (15 m) &%) n-Buli 4t &N (1.65 M, 1.57
me) & =78 C oA FH7Fstar, 1 AxF awksigivt. theo® olehitt]-tert-F4 (668 mg) & -78 T ollA
A7rskar MM S2AA 2= SN akekgiT). Hhg ool Aty FE&AS Hbska oA EL
de=z FEae], ¢ FMUYEFoR HAx i s S A7 ol THE
AwmvtEay] (85 & @ I/ EA” = 98/2-90/10) o ofa FA|ste], #A] 3t

FasEFESFUE (153 mg) & HEZSt =25 (20 mt) o dEAI7|a, 34 4 oA o =9 H
Egtslo]= 2 F & (2 i) |NS WAt Helsle] 2R =W Wkt WS oo SAEF 104
stE& WAstel H7bstar, AlEsiA oM EAbd Y-S Hrtete] wuksgitt. Agto] E ofifstal of wpelg 7}
Hstoll &ME S/ AU ol IRES Ayt 4 24 A=vEadY (&5 & ¢ dAl/okA
Efbelld = 9/1 - 3/7) ol &l AAlste], FA s3= (168 mg) & LA,

IH-NMR (CDGCl3) &: 0.93 (3H, t, J = 7.4 Hz), 1.19-1.37 2H, m), 1.45 (
9H, s), 3.06-3.13 (1H, m), 3.28-3.36 (2H, m), 3.37-3.44 (IH, m), 3.56
-3.62 (1H, m), 4.78 (IH, br s),
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[0606]

[0607]
[0608]

[0609]
[0610]

[0611]

[0612]

[0613]
[0614]

[0615]
[0616]

[0617]

[0618]
[0619]

[0620]

SS=50dl 10-1706885

SagFZ2gole (141 w) & G3ddadl (1 ) o ffstn, yuEdEZAlol= (176 w) o F3vEA
me) &NE -78 T A A3}ste] 15 &3F wwksitt. olR] FA 5 A Aol 3= (163 mg) 9 ?é
selgdl (2 m) ENL -78 T oA AHslsle] 2 A|ZF wukskiT), ol Ao Ego|eolul (695 u) S H7}
st 0 C 2 FA1A R sy ksl g ol dstvdal s Hrlsta, & 9 ¥3 294
2 AH F, B IUERFOZ dx, Aq9sta, #gstd s S5F AASAG. ol FHES A
g7t A 28 aznEadgy (& &0 @ Aa/olNENE = 9/1 - 7/3) o &) AAlste], A I
(113 mg) & AU

IH-NMR (CDGly) &: 1.02 (3H, t, J= 7.8 Hz), 1.42 (9H, s), 1.48-1.54 (1

H, m), 1.70-1.81 (1H, m), 2.43-2.51 (1H, m), 3.27-3.40 (2H, m), 4.82

(1H, br s), 9.68-9.69 (1H, m,
[Zare] 17] 1-(cis-4-{[tert-F-E (D) AL &A A S 28 2)-1H-o] vt} E-4-7} 28 3| =

[574 1] (cis—4~{[tert-F2 (U DAL SA A Z 28 A) 722 tert-HE

[shet4) 77]

/O -
TBDPS d
1\/,/1\ . Boc
N

(cis—4-3to| 2N A ZF2 )7t 2 W2 ert-F 2 (2.0 g) 9 UHEEZoI= (40 mt) &R ojut}E (756
mg) B t-FEUAdEEE AT (2.86 ml) —% Waste] Hrbsted 24 Az akeRodet. oAl ol hE (226
mg) L t-REfEdEEaAd (858 w) S Hrlete] 6 Uz wyretgich. ke g ole] ol EAtE S H
7bate], 10 % A4 E 3 3] Algsta, 74 B EFoOR x, onsta, gt &vis TR AAEA
o}, oJAS A7t A ZY AZvlEaYy (£F & @ /ol EAE = 98/2 - 9/1) o 23] AHA )

o] ¥A FFE (5.09 g) & A},

IH-NMR (CDCl3) &: 1.07 (9H, s), 1.45 (9H, s), 1.57-1.71 (8H, m), 3.40
-3.49 (1H, m), 3.88-3.92 (IH, m), 4.50-4.57 (1H, m), 7.34-7.44 (6H, m
), 7.64-7.66 (4H, m),

[57 2] cis—4-{[tert-FE(HAD) AR SA A SR ol

3 EYEFRROAEL (5 ml) & WSt 7t
sfe] 45 7 mwrGTh.  EUEFORCAEA (5 m) & ddstel ® Arkelel 1 A7 mwe
SALE FEA0R AQSe], B4 PUWUEFOR A%, oldsu, 4Usl §0F FF AAGOEA BA

g °

[¢)
shehEo wAAl AEE (4.17 )

14 A A 2 2.8 4 ) - TH-0] 1] 0} -4~ 7} 2.3 A Ao )



S=50dl 10-1706885

[0621] [3}sh4] 79]
TBDpsr-O\f
L
Ny
L\N>‘COOEt
[0622]
[0623] A 2 dA o sEHEI 3-(Yudotn|n)-2-o] Al otiot T A" (1.56 g) & E£F38te], 70 T A
3O WEHAT.  oAE e A 2 AZdEa (82 8 ¢ SHLHERNE - 8/2-0bAIE
Aol &) o ol At BA 3FEE (870 mg) & AT
[0624] [ 4] 1-(cis4-{[tert-FE (YA A | SA| JA E 28 2A)-1H-o| v }E-4-7} 22H| 3] =
[0625] [3}34] 80]
TBDPS—0
N r‘d
&y, »—CHO
[0626]
[0627] Fae 4 9 34 2 4 3 3 LA s, E Fade ¥4 3 oA dojH SFEERHEH XA ssE (307
mg) = LA}

'H-NMR (CDCly) &: 1.11 (9H, s), 1.42-1.49 (2H, m), 1.81-1.93 (4H, m),
2.24-2.32 (2H, m), 3.95-4.01 (1H, m), 4.07-4.10 (1H, m), 7.37-7.41 (
4H, m), 7.43-7.47 (2H, m), 7.65-7.67 (5H, m), 7.75 (1H, s), 9.90 (IH,

[0628] she
[0629] [#aref 18] 1-(cis—4-HEAZEZ A A )-1H-o|v|t}&E-4-7} 20 H 3] =
[0630] [374 1] 1-(cis—4-HEAF 2 A)-1H-o| V| T} E-4-7F 252t g
[0631] [3}3h4] 81]
-
¢
A
\
/\ ﬂ
N" T COOEt
[0632]
[0633] cis-4-WEA 2 Mol FAA (5.0 g) o & 2 SHFLAUEFS et BAsla, §715S 4 by
Efor Ax, &WE FHF AASS cis-4-mEAFEMNIY] ZEA (770 mg) F F3HT.
F7h=, 71 Aol Tl 5 N o d4ke H7bskal, PoraPak Rxn CX (o] wgk 424, 30 g) & F7hske]
AL-o A B BT FAE o] wEFE AA ¥, 0.4 N dEYol/mErE gHor §E3I5T). £
e TFIY, cis4-FEAIZFEIHolnle] ZEA (1.01 g) & AT} dojxl ZAE st (1.78
g), Fad 4 9 T4 13 5D W&o o) FA I}FE (1.67 g) & LA},
[0634] [34 2] 1-(cis~4-HAAIEZ2 ) -1H-o|n|t}E-4-7 22 H| 3| =
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[0635]

[0636]
[0637]

[0638]
[0639]

[0640]

[0641]

[0642]

[0643]

[0644]
[0645]

[0646]

[0647]

SS=50d 10-1706885

N CHO
FastEFEEFrE (0.35 g) & HEZSI|=2F (10 me) o @gstar, WAste], ¥ Fado] 34 1 oA
Aol BHetE (1.67 g) o HEZSII=2Fe (10 m) &S A}t 0 T oA 30 &3t wrkgh 5,
A2l A 2 AIRE 40 & wRksto], WzbeEte], = (2 ml), 5 ?*&i}% ' re€d Cn) # &6 & A
= H7hsklv Aol 2 ARE WREE §- 0 S G EFS H7Eete] o ekl ol & At
stoll sFstar, Ao AFEs AstEd (20 me) o Fshstar, 1&5}‘%}7& (21.6 g) = H7lste] A2l
17 A3 2k 5 Aigfo] E ojpshal, o Fheig ghetatel] F533itt Dozl AFEes Advk A ZY A=
ntEDY (§F &0 0 Aol EAE = 50/50 - 20/80) o ols| AAlsle], EA 3AFE (0.79 g) & <

H-NMR (CDGlg) &: 1.00 (BH, d, J = 7.0 Hz), 1.45-1.52 (2H, m), 1.64-1
.73 (BH, m), 1.85-2.07 (4H, m), 4.06-4.13 (1H, m), 7.67 (1H, d, J =1
L2 Hz), 7.74 (1H, d, J = 1.2 Hz), 9.89 (IH, s),

[AAe] 1] 5-opm)=-2-[ (1-A] Z 234 -1H-o] v tE-4-<d ) m d | ke =4

(574 1] 5-[(tert-3S A7) opv] 1] -2-[ (1-A 2 & FA}-2-¢ll-1-A-1H-0] v] T} E-4-2) v | ko 2 4L er -

< ) ol &
) £ 0T Oﬂ/ﬂ A7t SlTt. 0 C oA 15 &1, A2eA 45 3+ wiksk & HEEAIZZAA (90
%, 0.150 ml) = 0 T oA Hrlste], A2o)x 30 E7F wytalgict. g &ofof 3} Pty 8
< HUBsta, f71ES oM EAER FE359 . FNeE & -
oata, &uE Y SF AANA A AdES AU oS Ayt A #Y AZvEIYY (&
= g1 : dsprda-gsdga/mes = 10/1) o el AAlste], FA 3TE (

&

Fad 2 oA dolA 3FgE (200 mg) S N N-tiWEdESolu= (3 m setar, FAUER (63 %,
o 3-
Al Q.

'H-NMR (CDGly) &: 1.39 (9H, s), 1.44 (9H, s), 1.47-2.15 (10H, m), 2.6
0-2.70 (2H, m), 2.85 (1H, m), 3.02-3.18 (2H, m), 4.61 (1H, m), 4.76 (
1H, br), 5.70 (1H, m), 6.05 (1H, m), 6.68 (1H, s), 7.42 (1H, s),

[57 2] 5-[(tert-F-FA7FE2R ) ot =] -2-[(1-A| F 2 -1H-o] v vhS-4-d ) v d | e 2t ter t-5-E

y
“Boc
- J/
.yt

N™ ™" ~000tBu
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[0648]

[0649]
[0650]

[0651]

[0652]
[0653]

[0654]
[0655]

[0656]

[0657]

[0658]
[0659]

B AA e FH 1 o AR FEE (250 mg) o ClEE (6 m) Eqo 10 % ZEEEA Er (34, 200
mg) & FEAF . Aot A Bk, Ao 3 A7F wukekitt. Hhg- g-olS Alglo]E o3&}
a, o s FHEAT. dojx A AAESS Agyt 4 24y g=veEady (£& &9 @ 43

A/webs = 20/1 - 10/1) o 93 AASA, HA II3FE (240 mg) S LT},

H-NMR (CDCly) &: 1.19-1.36 (4H, m), 1.38 (9H, s), 1.44 (9H, s), 1.48
-1.64 (5H, m), 1.73 (1H, m), 1.88 (2H, m), 2.06 (2H, m), 2.59-2.70 (2
H m), 2.84 (1H, m), 3.05-3.16 (2H, m), 3.81 (1H, m), 4.76 (1H, br),
6.68 (1H, s), 7.42 (IH, s),

[+ 3] 5-o}u| =-2-[(1-A| 2 A -1H-o] v t}FH-4- ) v & ] akg 241

T
<\8 NH,
/NT /EJ
QN/L\/ COOH
B Ao T4 2 oA dojxl sEHE (100 mg) & HESt|=zFg (1 ml) o &8sk, 2 N A4k (5 me)
< FH7bsksi. 2.5 AIF 7HE BRg 5, &vilE S S Al Fol mAgA Fatde =ol
43|35k, DOWEX50WX8-200 = 3 7}3kSit. 222 B2 A T, 4 9 JdRYolrr &5} Y
=NE FHeko] x4 SFE (7.0 mg) = AT

H-NMR (CD;0D) & : 1.23-1.75 (10H, m), 1.87 (2H, m), 2.04 (2H, m), 2.4
6-2.59 (2H, m), 2.84-2.95 (3H, m), 3.95 (1H, m), 6.95 (IH, s), 7.57 (
H, s).

HRMS (ES1): m/z calcd for G;sHN:NaO,: 302. 1845 [M + Nal+; found: 302.1
835,

[2A]e] 2] 5-o}n] w-2-{[1-(trans-4-HEA| Z 2 & A)-11-o] 7| T}E-4- | v & pt 2%

[T 1] 5-[(tert-FEAZI2R d)olv] = ]-2-{[1-(trans—4-H & A S 2 A )-1H-o| v T} Z-4-L | v & p kg =22
tert-5-¢

N
T Boc

N
.l

COO1Bu

ZFad 1 oA Lo FFEE (970 mg) & oMHEYELH (7 m) o &dsta, d3eE (100 mg) &

A7rskoict. AeoA 1 A7F wwkak & 1 8-tolAHI A R2[5.4.0] 2 7-7-2 (0.38 m¢) S FH7}ak3ict.

UhA] AZo A 30 &3 awker & 3hard] 4 o)X dojxl F3HE (350 mg) o] S MAMEVEZ (4 m) &N

H7bekar, AZeA 14 AZE apkeRGict. SE A FF AAT F, AFE B& FEta, f1ES

ol EAtE &2 FE33T). T 7 HEFoR Ax, qdFsta, &vE Y S/ AAS.

0 me) o &alste], 10 % FepEerd o) (34, 200 mg) & FH7lsbaL,

F, ARdE et w5kl WA

g7t A 729 AaEeEady (5 §9 0 duEe-dgdgd/vues =
(



[0660]
[0661]

[0662]

[0663]

[0664]

[0665]
[0666]

[0667]

[0668]

[0669]
[0670]

S=50dl 10-1706885

H-NMR (CDGl;) &: 0.94 (3H, d, J = 6.3 Hz), 1.05-1.14 (2H, m), 1.38 (
9H, s), 1.41-1.68 (7H, m), 1.44 (9H, s), 1.81-1.87 (2H, m), 2.03-2.08
(2H, m), 2.60-2.69 (2H, m), 2.84 (1H, m), 3.05-3.15 (2H, m), 3.78 (1
H, tt, J=11.7, 3.9 Hz), 4.73 (14, br), 6.67 (IH, s), 7.40 (1H, s),

[T 2] 5-ov|-2-{[1-(trans-4-HEA| Z2 & A)-1l-°| v t}&-4- | v & ptg 24F

EER

[ee}
3
—

2 Aol T 1 oA FojX SFFE (430 mg) ol 2 N fA4F (5 me) & Hrreka, 3 AIRF 7tE SRSt

W7k & 8uE et SR/ AASAY. Ao mAHA AAAS Eoll §35ka, DOWEXS0WX8-200 & #H7b
Ed= ) FAE BZ AAT F, 4 % dEUolsR £E3 T SENE FF3, MAA BYES
o ECE MAsA ®7] S3HE (90 mg) & AU

H-NMR (CD,0D) &: 0.95 (3H, d, J = 6.6 Hz), 1.07-1.20 (2H, m), 1.38-1

277 (IH, m), 1.79-1.87 (2H, m), 1.97-2.06 (2H, m), 2.43-2.57 (2H, m),

2.81-2.95 (3H, m), 3.92 (1H, tt, J=11.7, 3.5 Hz), 6.93 (IH, s), 7.

54 (1H, s).

HRMS (ES1): m/z calcd for GiHuNsO,: 294.2182 [M + H]*; found: 294.2183 o

[AA]el 3] 5-oFr)x=—2-{[1-(trans—4-o| EA| Z 23 A )-1H-o]| 1|t} Z-4- o & pb o) = A4F

1l

[T 1] 5-[(tert-F-EA7I2RY)oln| =]-2-{[1-(trans-4-o @A S 2 & 2 )-1}-o]| 1| t} Z-4- | v & } &) 2 A

(Q J/H\Boc
N\\ !
<\N/'h\/J:COOMe
el 5 oA Fdojxl sEE (100 mg) B ard 3 oA dojH FFE (267 mg) S AEEAL (5 me) o &
235Kl o] glo] FHEd (0.048 m) ¥ Z2I LA (0.036 ml) & A|FRAN &H (2 m) & HUt
stal, 10 AlZF 71 gkl Wzt 3 kg gde] ¥baE 89S Hlela, f71ES oMM EAb
g3 FE39lt). F7155 X3} AAdFE A T, 75 Y EFoR Ax, s, §HE Ay S
- AAsEA Aoyl mAgA BPES wekE (8 m) o &3lstd, 10 % FeEeh Fu) (5, 200
mg) & HUFSIAL, A T4 BHTIskel A&eA 8 AlZE wRksgith AetolE of7gt & of 7holg 7}
3ol lﬁ%o}ﬂ H A APES AUk oRg Ayt A Zy AZvtETHT (§F & @ A/ M E
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[0671]
[0672]

[0673]

[0674]
[0675]

[0676]
[0677]

[0678]

[0679]

[0680]
[0681]

SS=50dl 10-1706885

H-NMR (CDCl;) &: 0.91 (3H, t, J = 7.0 Hz), 1.06 (2H, m), 1.15-1.68 (
9H, m), 1.44 (9H, s), 1.93 (2H, m), 2.09 (2H, m), 2.71 (IH, dd, J =1
3.7, 5.9 Hz), 2.80 (1H, m), 2.89 (1H, dd, J =13.7, 7.8 Hz), 3.03-3.1
7 (2H, m), 3.63 (3H, s), 3.81 (H, tt, J =121, 3.9 Hz), 476 (IH, b
r), 6.68 (1H, s), 7.47 (IH, s),

[&A 2] 5-obn)x=-2-{[1-(trans-4-o| & A F 2 & 2 )-1H-o]| vt} Z-4-A | o & b 24F

\
~ J\/f
&\
N]\\/ COOH
= Ao #4 1 olA fojxl Bghe (180 mg) o 5 N 94k (4 mb) & H7bshal, 3 Az 7k SRl
97t &, guE A SR AASAT O*OV A kel wghge] &3Sk, DOVEXS0MXS-200 &
BARAG. #AE B A4S B, 4 0 Qulelrw G, 8298 sasa, w4 A4E

S ol ESR HNASY EA IE (53 mg) & AU}

H-NMR (CD,0D) &: 0.92 (3H, t, J =7.0 Hz), 1.10 (2, m), 1.17-1.33 (
3H, m), 1.42-1.75 (6H, m), 1.91 (2H, m), 2.05 (2H, m), 2.43-2.58 (2H,

m, 2.79-2.95 (3H, m), 3.93 (1H, tt, J = 12.1, 3.5 Hz), 6.94 (1H, s)

, 1.56 (1H, s).

HRMS (ESI): m/z calcd for C,;HyN;0,: 308.2338 [M + HI*; found: 308.2338.

[AA]e] 4] 5-obr]e-2~{[1-(3-<lEA E=5-9)-1H-o| v th&E-4-d | v & 2] =4

(&7 1] 5-[(tert--FA7k2Rd)obn| = |-2-{[1- (- B F=59)-

L
T
2
=)
o
N
0
e
h-y
e
-
o
=
[t
2
=)
e

fug
X

’N"Boc
N -
N
N “COOMe

Fard] 6 oA fofzl S3tE (115 mg) B it 3 oA Ao F5hE (355 mg) = AIZEIA (6 m) o &
&}l ). g (0.064 me) 2 Z2I]22F (0.048 me) 9] A|F2A (3 m) &9S FHUstal, 14 AJIzE
7t 33kl W7k & owkg o) vRE S8 HUlela, fU1ES oMMEAER
F=35Tt. F15E 23} AA5E AY T, F5 3 EFoR AZx, odsta, §WE Y SF A
A&t Fol wgA BAEES oleE (5 ml) o &8k, 10 % Zebaea v (3, 200 mg) &

718kl Aol A 8 Az wukekTh At E of7hgt & O%ﬂrﬁg 7reatel s

(
A 7t
A, o AL Ayt A 2y ARvtEady (&5 &) ¢ &
1/1 - 1/2) o 9&] AAsle], #A 3¢S (190 mg, HolxElglen £3d%, Edx @ Al =1:1) &
o},
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S=50dl 10-1706885

'H-NMR (CDGI;) &: 0.86 (1.5H, t, J = 7.3 Hz), 0.90 (1.5H, t, J=7.3
Hz), 1.44 (9H, s), 1.44-1.70 (6H, m), 1.81-1.90 (1H, m), 1.94-2.04 (0
J5H, m), 2.18-2.30 (1.5H, m), 2.37-2.47 (1H, m), 2.57-2.64 (1H, m), 2
.66-2.73 (1H, m), 2.76-2.83 (1H, m), 2.86-2.93 (1H, m), 3.04-3.17 (2H
, m, 3.64 (3H, s), 4.34 (0.5H, tt, J=09.3, 7.8 Hz), 4.58 (0.5H, tt,
J=17.8, 7.3 Hz), 479 (1H, br), 6.68 (0.5H, s), 6.73 (0.5H, s), 7.3
9 (0.5H, s), 7.42 (0.5H, s),

[0682]
[0683] (54 2] 5-obr]=-2-{[1-(3-d YA S = FE)-11-o|v|t}Z-4-L &yt 22
[0684] [8}sh2] 91]
7 NH,
™
N
O
N cooH
[0685]
[0686] E A e T4 1 oA Ao FFHE (185 mg) o 5 N g2k (4 m) & HUbsta, 3 A7k 7HE sF-ekqih.
Wzh 5 SlE A T/ AASSH. Aozl mAA GAaS weEdd §3lskal, DOWEX50WX8-200 <
A7Fe Tt FAE ez AT 5T 4 % dRYolsR &350 SENs FF8ta, HAHA A
AES opMELR AAFste] XA TE (51 mg, tolxHHLHW EE, Edlx @ Alx =1 1 1) 24
At
IH-NMR (CD,0D) &: 0.87 (1.BH, t, J=7.4Hz), 0.91 (1.5H, t, J=17.4
Hz), 1.45-1.73 (6H, m), 1.85-2.06 (1H, m), 2.17-2.29 (1.5H, m), 2.41-
2.64 (4H, m), 2.82-2.95 (3H, m), 4.47 (0.5H, tt, J =9.4, 7.8 Hz), 4.
72 (0.5H, tt, J = 8.2, 7.8 Hz), 6.97 (0.5H, s), 7.03 (0.5H, s), 7.53
(0.5H, s), 7.56 (0.5H, s).
[0687] HRMS (ESI): m/z calcd for CisHeN.O,: 280.2025 [M + H]*; found: 280.2015.
[0688] [AA) e 5] 5-o}m]=-2-{[1-(3-WEA| S 21 E)-1-o|n] t}Z-4-L | v & p2-ef| 24
[0689] [3}&4] 92]
Z\{ MNH,
N-.
'
N~ ™~ "CcooH
[0690]
[0691] AAd 4 9F FL3HA she], FHad 7 ol 4L 3EE (10 mg) ZHE EA FEE (2.0 mg, HolrHE oM
EHE EdA A2 =1 1) & AP},
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[0692]
[0693]
[0694]

[0695]

[0696]
[0697]

[0698]
[0699]

[0700]

[0701]
[0702]

[0703]
[0704]

S=50dl 10-1706885

H-NMR (CD;0D) &: 1.15 (1.BH, d, J = 6.6 Hz), 1.24 (1.5H, d, 4 =6.6
Hz), 1.44-1.72 (44, m), 1.85-1.96 (IH, m), 2.10-2.22 (1.5H, m), 2 41-
2.63 (4.5H, m), 2.81-2.95 (3H, m), 4.45 (0.5H, tt, J =9.4, 7.4 Hz),

4.79 (0.5H, tt, J=17.8, 7.8 Hz), 6.98 (0.5H, s), 7.02 (0.5H, s), 7.5
4 (0.5H, s), 7.57 (0.5H, s).
HRMS (ESI) : m/z calcd for C;4HuNs0,: 266.1869 [M + H]+, found: 266.1874 ,

[EAle 6] (2RS)-5-oFv] =-2-({1-[(IR,3S,55)-H A Z 2[3.1.0] FA}-3-A |-1H-o| v thE-4-d p e & ) 22 =4k

[34 1] dWeEE4 (IR, 3r,5S)-HAIE2[3.1.0] A -3-4

(1R,3R,55)-HIA|E&[3.1.0]A4-3-& (1.00 g) ¢ 3wzl (10 m)
st etEEd (0094 m) =

A7rekal, 7189 dsiddd e
o T AANA HAA AHE

Exlol€ = 4/1 - 2/1) o <93
TH-NMR (CDCly) & : 0.44 (1H, m), 0.54 (1H, m), 1.35 (2H, m), 2.10 (2H,

m, 2.26 (2H, m), 2.96 (3H, s), 5.19 (IH, m,

[ 2] (2RS)-2-({1-[(IR,3s,55)-HIA|EZ[3.1.0] AA}-3- |-1H-o] 7| T} ZE-4-A } W &) -5-[ (tert-F-FA| 7t 2R
Wyopn| kg 2 ibtert-H-E

[3}s}4) 94]

- 7

¢1 [

N7~ ""CO0tBu
Fard 2 oA dolzl stgE (250 mg) & N N-tJHdxFoln= (4 m) o &8sk, e4kAE (690 mg) B 2
AAlde] T4 1 oA dojd 3w (250 mg) & H7Feksith. 110 C oA 9 Az wRkegk & 7§ oo
=& Hrbsta, fU1ES ﬂoﬂ‘?‘aoﬂEﬂEi %%ﬂ‘iiq 7les B2 AR F, 3 FIEFOR
Az, AqdFsta, s 7S 7 AANA w44 BE4ES AT, oAE AHEgt A 29 I=2nEady
(&= & @ dsvda-dsirda/vgts = 10/1) o 93 GAste], ®A sE (55 mg) & AU

'H-NMR (CDCly) &: 0.26 (1H, dt, J =5.7, 3.9 Hz), 0.47 (IH, td, J =7
.8, 5.7 Hz), 1.38 (9H, s), 1.44 (9H, s), 1.35-2.07 (8H, m), 2.26-2.33
(2H, m), 2.58-2.68 (2H, m), 2.83 (IH, m), 3.05-3.15 (2H, m), 4.03 (I
H, tt, J=10.2, 7.4 Hz), 475 (IH, br), 6.65 (1H, s), 7.37 (1H, s),

[7 3] (2RS)-5-°}1] %=-2-({1-[(1R,3S,59)-H| Al ZZ[3.1.0] FAI-3-L |-1H-o| 0|} F-4-L o & )t 24
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[0705]

[0706]

[0707]

[0708]
[0709]

[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

S=50dl 10-1706885

)

N~ " Co0H

H AA ] T 2 oA foxl SEE (55 mg) = AstHE@ (2 ml) o & EEFLEAE
A (1 me) & Frbskar, Aol 5 ARE wkgk 5 gl E Ak SR/ AA ST TRz =Fde 3
Zvska, oAl &HlE Y SR AAsHIH. Aol A EEFLROMERAS Bl Salsta,
DOWEX50WX8-200 & 3 7}akdch. FAE WEER AT F, 4 2 GEYlFER &8 $Eqs
sEshaL, mAA =S oklEe®E At #A sgtE (30 mg) & ¥

H-NMR (CD;0D) & : 0.34 (IH, dt, J =5.4, 3.9 Hz), 0.45 (IH, td, J =7
4, 5.4 Hz), 1.38-1.45 (2H, m), 1.46-1.71 (4H, my, 2.03-2.11 (2H, m),
2.23-2.30 (2H, m), 2.44-2.57 (2H, m), 2.82-2.95 (3H, m), 4.21 (IH, t
t, J=10.2, 7.4 Hz), 6.92 (IH, s), 7.50 (IH, s).

HRMS (ESI): m/z calcd for CisHpN:NaO,: 300. 1688 [M + Nal*: found: 300. 1
679,

[AAlel 7] 5-opn]-2-{[1-(trans-4-8} o] = HAIA| F 2 & )~ 1H-o| | thE-4-< v & ) kel 24t

[T 1] 5-[(tert-F-EA 72 R ) olr| =]-2-{[1-(trans-4-3}o ) =ZA| A| E 2 3 2] )-1H-o| v| T} Z-4-4 ] | &}k

8 oA ozl sFHE (185 mg) B Fard] 3 oA Aozl FFE (524 mg) & AFEHA (6 m) o &
FoiT. e (0.094 m¢) 2 Z2I]22F (0.071 me) 9] AF2A (2 m) £9S H7bstal, 12 Ak
skt Wzt & owkg o v E F8S HUlela, fU1ES oMMEAER

, BWE 7S TR A

( ) ol &8sk, 10 % FetEEa =v) =
7 A7 Dkt AgtolE ofet & A7 aS ket &
S A7t A 29 azvEaY (85 89 0 dsHda-<dsidg
318 (326 mg) & AArt.

A/ = 9/1) o o8] AAste], FA

H-NMR (CDCl) &: 1.40-1.88 (8H, m), 1.43 (9H, s), 2.08-2.16 (4H, m),
2.70 (1H, dd, J = 14.6, 6.3 Hz), 2.80 (1H, m), 2.89 (IH, dd, J = 14
6, 8.3 Hz), 3.03-3.15 (2H, m), 3.63 (3H, s), 3.72 (1H, m), 3.88 (IH,
m, 4.73 (1H, br), 6.67 (1H, s), 7.47 (IH, s),

[374 2] 5-obH]=-2-{[1-(trans-4-3}]| EFA| A EZ A ) -1H-o]v|t}E-4-d v & p b 24F
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[0716]

[0717]
[0718]

[0719]
[0720]

[0721]

[0722]

[0723]
[0724]

[0725]

[0726]

S=50dl 10-1706885

olA ol B (246 mg) o 5 N A2t (5 m) & FH7betaL, 3 AR 7kE skl
¥ s =7 AASAT. Gl mAA AAES viEeol &sfskal, DOWEX50WX8-200 &
Akt FAE =R AT F, 4 % dEYokeR SE53lH. LEAE %iﬂi A A=

& opEoR AAste] #A4 ggt= (74 mg) % ATt

'H-NMR (CD,0D) & : 1.39-1.87 (8H, m), 2.01-2.13 (44, m), 2.53-2.69 (2H
. m), 2.84-2.97 (3H, m), 3.64 (1H, m), 4.09 (1H, m), 7.10 (IH, s), 8.
01 (1H, s).

HRMS (ESI) : m/z calcd for C;sHuNsOs: 296.1974 [M + H]*, found: 296. 1975,

[AA]e] 8] 5-obm| =-2-{[1-(4-8l o] EF A -4-v| P A| S 23 A ) -1H-o] |54~ | v &}k ef =4F

FA-4-v A F 28 ) -1H-o v ohE-4-L e e

[&%

d 1] 5-[(tert-FFA7I2R )l =]-2-{[1-(4-F}°o] =
d 2Atert-5¢

hv)

[3}3+2] 98]
Lo
7
L / - Boc
P i
N\
\N/k\v COootBu

Fae] 1 oA dojd BFE (796 mg) & oHAEVEZ (6 m) o &asta, ddelF (111 mg) &
A 7rskoict. AoA 1 AIZE wgkelk F 1 8-TJolAH|AIZ2[5.4.0] 2 7F-7-21 (0.34 m¢) & 783t

CRA] A oAl 1 AIRE adkek 3 Fate] 9 oA Pdojzl 35HE (300 mg) o] oMMEYUEY (4 m) &8 #
7hataL, AZelA 12 AIZF wykssl e B TF AAST F, AFEA BS HoEla, f71ES of
AEAE R &30 F715Ss 75 I EFSR Az, d9sta, &uE B FF AASA

doAzl wAHA AHES o 3| 2 Zu) (g4, 150 mg) & FH7Fskod,
F, ARdE st w5kl WA

-
A ARES A, ol Aelgt A 29 AEvkEadY (85 89 ¢ S/ obAENGY = 2/1 - 1/3)

'H-NMR (CDClg) & : 1.29 (2.25H, s), 1.33 (0.75H, s), 1.38 (9H, s), 1.4
3 (9H, s), 1.47-1.69 (6H, m), 1.75-1.90 (4H, m), 2.05-2.12 (2H, m), 2
.61-2.70 (2H, m), 2.80-2.88 (1H, m), 3.04-3.17 (2H, m), 3.81 (0. 75H,
tt, J=12.2, 3.9 Hz), 3.93 (0.25H, m), 4.74 (IH, br), 6.70 (0.25H, s
), 6.72 (0.75H, s), 7.44 (0.25H, s), 7.45 (0.75H, s),

[574 2] 5-opnm-2~{[1-(4-BFo| EFA|-4-H DA SR )-1-o] v ThE-4-<d | ek ef =44
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[0727]

[0728]
[0729]

[0730]
[0731]

[0732]

[0733]
[0734]

[0735]
[0736]

[0737]

[0738]
[0739]

S=50dl 10-1706885

2 AAde] F4 1 oA doR 33HE (306 mg) o 2 N 4AF (5 ml) & M7Fskal, 40 € o4 3 AJZF, 55 C
oA 5 AIZE wwkskoich, 37k ¥, s 2 SF AAS Aol A AR Bo L5}
31, DOWEX50WX8-200 & = 7}3lglt). FAE B2 AAT F, 4 % dEYolFR §E3AUY. £ENXS TF
sla, HAA BAES ofECRE AASY ®A IeHE volrH e EFE (50 mg, EWL 1 Al =1
13) & A

tH-NMR (CDCl;) & : 1.23 (2.25H, s), 1.31 (0.75H, s), 1.47-1.90 (10H, m

y, 1.97-2.11 (2H, m), 2.46-2.59 (2H, m), 2.83-2.95 (3H, m), 3.97 (0.7

5H, tt, J = 12.2, 3.9 Hz), 4.04 (0.25H, m), 6.97 (0.25H, s), 6.99 (0

75H, s), 7.63 (0.25H, s), 7.64 (0.75H, s).

HRMS (ESI): m/z calcd for CygHuNsO5: 310.2131 [M + HI*; found: 310.2123,
[&A]e] 9] 5-o}r] =-2-{[1-(3-WEA| ZFZ A )-1H-o| v t}F-4- | v & el 22+ 0399]
[3}&4] 100]

4
I\J\COOH

AAE 6 B TU3HA ske], (1R,3R,59)-HIAZFZ[3.1.0]F4-3-2 djile] 3-HEeAZFEZIANEL (1.84 g) & A}

gsto], FA 3gE (10 mg) & LA,

H-NMR (CDs0D) &: 1.05 (3H, d, J = 6.8 Hz), 1.32-1.40 (1H, m), 1.47-1

.55 (1H, m), 1.55-1.76 (7H, m), 1.78-1.87 (1H, m), 1.90-2.05 (3H, m),
2.46-2.58 (2H, m), 2.84-2.95 (3H, m), 4.24 (1H, m), 6.96 (I1H, s), 7.
57 (1H, s).
HRMS (ESI): m/z calcd for CioeNs0,: 294. 21815 [M + HI*; found: 294.218
98,

[2Ale] 10] 5-oFr| we-2-[(1-A1 Z 2 E-1H-o] v thE-4-< ) vl e | 24F

[3}&4] 101]

L) m
¥‘<kw |
Sl

=" TCOOH
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[0740]
[0741]

[0742]

[0743]
[0744]

[0745]
[0746]

[0747]

[0748]
[0749]

[0750]
[0751]

s==4

'H-NMR (CD;0D) & : 1.46-1.74 (10H, m), 1.74-1.88 (2H, m), 1.85-1.94 (2
H, m), 1.99-2.08 (2H, m), 2.45-2.58 (2H, m), 2.82-2.95 (3H, m), 4.16
(1H, m), 6.93 (1H, s), 7.57 (IH, s).

HRMS (ESI): m/z calcd for CigHyNi0p: 294.21815 [M + H]*; found: 294.218
63,

[AA]d 11] 5-oFr| =-2-({1-[exo-B| A ZFZ[2.2.1] A E-2-U |-1H-o| v t}=-4-d 1o & ) dbof| 24

[3}&4] 102]

3

N-— j
N COCH

AAd 3 2 FA sk, Fard] 10 oA LdojRl BFHE (0.21 g) ZHE A dFE (0.19 )

H-NMR (CD,0D) & : 1.21-1.37 (3H, m), 1.46-1.71 (7H, m), 1.77-1.84 (IH
,m), 1.90-1.97 (1H, m), 2.38-2.45 (24, m), 2.45-2.57 (2H, m), 2.83-2
.95 (3H, m), 4.04-4.10 (1H, m), 6.93 (1H, s), 7.56 (1H, s).

HRMS (ES1): m/z calcd for CiHyNs0,: 292.20250 [M + HI*; found: 292.203
19,

[AA]e] 12] 5-obv]=-2-({1-[endo-H] A 22 [2.2. 1] P E-2-L |-1H-o| | thE-4-<Ld pi| & ) ke =4k

[8}3}2] 103]

AAd 3 2 FA sk, Fard] 11 oA Lol FFHE (0.17 g) Z2HE A dFE (0.07 g

H-NMR (CD;0D) &: 1.15-1.23 (1H, m), 1.33-1.43 (2H, m), 1.44-1.55 (2H
. m), 1.55-1.71 (6H, m), 2.10-2.18 (1H, m), 2.33-2.37 (1H, m), 2.46-2
.59 (3H, m), 2.83-2.95 (3H, m), 4.43-4.50 (1H, m), 6.93 (1H, s), 7.57
(1H, s).

HRMS (ES1): m/z calcd for GieHxN:0,: 292. 20250 [M + H]*: found: 292.202
52,

[EAlel 13] 2-[(1-oprhibet-2-d-1H-o] v tpE-4-<) vl & | -5-o}v| kel 24k
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A
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[0752]

[0753]

[0754]

[0755]
[0756]

[0757]

[0758]
[0759]

[0760]
[0761]

[0762]

[0763]

[0764]

[0765]

S=50dl 10-1706885

[s}sh2] 104]

Ao 3 7 FLSHA she], Hare] 12 oA o FIHE (0.15 g) ZFEH #A SHE (0.04 g) & AU}

'H-NMR (CD,0D) &: 1.48-1.57 (1H, m), 1.58-1.72 (5H, m), 1.77-1.86 (5H
,m), 1.92-1.99 (3H, m), 2.01-2.07 (2H, m), 2.48-2.61 (4H, m), 2.85-2
.95 (3H, m), 4.17 (1H, s), 7.03 (1H, s), 7.65 (IH, s).

HRMS (ES1) : m/z calcd for CygHgN;0,: 332.23380 [M + HI*: found: 332.233
25,

[HA]e] 14] 5-obv] =-2-{[1-(trans-4-HZA| A S 2 A )-1H-o| v t}F-4-L | v & e 24F

[3}&4] 105]

AAlel 3 I FLsHAl dke], Fare 13 ol dojxl setE (0.07 g) ZHE FA stgh= (7 mg) & IAH

H-NMR (CD,0D) & : 1.47-1.73 (6H, m), 1.84-1.95 (2H, m), 2.08-2.16 (2H
,om), 2.21-2.28 (2H, m), 2.46-2.59 (2H, m), 2.84-2.95 (3H, m), 4.09 (
1H, my, 4.36 (1H, m), 6.88-6.95 (3H, m), 6.97 (I1H, s), 7.23-7.28 (2H,
m, 7.59 (IH, s).

HRMS (ES1): m/z calcd for Gy HsNOp: 372.22872 [M + H]*: found: 372.228
50,

IH-o]vthE-4- e paf =22F 8l (25)-5-¢}n)

kg 24

[&A]e] 15] (2R)-5-o}H]=-2-{[1-(trans-4-HIEA| EZ &)
=-2-{[1-(trans—4-w| €A Z 23 )-1H-o| v t}Z-4-L | v & } ¥

[ 1] 5-[(tert-FEA7t2R ) olr| = |-2—{[1-(trans-4-WEA 2 A )-1H-o| |} E-4-L | & } b 2 4hw]
g

[3}&4] 106]

2

Fare] 4 oA foizl B3k (300 mg) B Fare] 3 oA dofzl FFhE (860 mg) = AIEEEAE (10 ml) o @
EFsaiTh. gaEd (0.154 me) 2 Z2I 24 (0.116 me) o AIZZEA (10 me) &9 H7hsbar, 48 Al
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[0766]

[0767]

[0768]

[0769]
[0770]

[0771]

[0772]

[0773]

[0774]
[0775]

[0776]

7oA BRSGT. 94§, ng g6 BALE F8US WAL, §7182 AEA YR F53)
gk, w71FS Ee A9SE A4 F, T PREFOR A%, olslun, §u0% B FF AR
B QR vgA BAES ABe (12 10 o $asel, 10 % BehEwa v (§4, 250 ) & A7)
Shar, g9 Fh A1l LA 4 A, 60 T AM 2.5 A wasigit.  AletelE olud ¥, ot
AL Atatel FHsel MAA AHES QA RS Helst A Y AzvkEad (85 &) 0 9
R/PIERAE = 2/1 - 1/3) o ola) AAH], BA HFE (562 mg) & VA

H-NMR (CDCI;) &: 0.94 (3H, d, J = 6.6 Hz), 1.02-1.15 (2H, m), 1.34-1
.69 (7H, m), 1.43 (9H, s), 1.80-1.87 (2H, m), 1.99-2.09 (2H, m), 2.69
(1H, dd, J =13.7, 6.3 Hz), 2.79 (1H, m), 2.88 (IH, dd, J = 13.7, 7.
4 Hz), 3.03-3.13 (2H, m), 3.63 (3H, s), 3.79 (IH, tt, J=12.1, 3.9 H
z), 4.76 (1H, br), 6.67 (1H, s), 7.47 (1H, s),

[ 2] (2R)-5-[(tert-*-FA7F2 R H)obn| = |-2~{[1-(trans-4-HEA| S = ) -1H-o] v thF-4- | v & p2H )
2hbd Bl (29)-5-[(tert-F5A7F2 R D) opr| = |-2—{[1-(trans—4-F| D A| 2 2 34 )-1H-o| v th&-4-A | v & 1k
=

- —
<\ /\ "H‘Bc»c \ > : H Boc
Ry J .
<<\Nl\/“ ~EO0M: %N’ \/%coame
R OIME s T

w Al T 1 el FofRl sk (40 mg) &

S @4k (1.5 m) 2 ogkE (0.5 ml)
IA Alm] 23 Z2 (2.0 emxX25.0 cm) S AFgsle] 1

of &3)3laL, CHIRALPAK
M FRZvulEa e o FE st r

2 015 m/min, &% &v) @ FAb/o|erS = 75/25, A= 9 0 220 mm.
ek gl BulE et FH AAS A, & ddEeHE ZH7 A (15 mg). o ddElenE BAE
g o) ﬂiu}ilﬂ]uﬂoﬂ s FEgHoz £ AS EsSY. Z+2 : CHIRALPAK IA (0.46 cmX

25.0 em), % @ 1 ml/min, & &u) : A/ EFE = 80/20 <v/v>, AE I : 220 mm, A A7F 0 (2R)-
5-[(tert- BE/\WPEEé)O]—UIJ—]—Z—{[1—(trans—4—uﬂ‘a/\]iisﬂ/‘a‘)—lH—O]U]‘?ﬁ%—%ﬁﬂ%]’%ﬂﬂé&ﬂﬂ% (7.2
), (29)-5-[(tert-F-EAFIER ) oln] = ]-2-{[1-(trans-4-H DA S 2 & 2 )-1H-o] vt} Z-4- || & } 2k 24F
e (11.2 ).

[ 3] (2R)-5-o}H]=-2-{[1-(trans-4-HIEA| EZ &4 )-1H-o]v|t}E-4- || & p b 24F

[s}eh4] 108]

N
&
N COOH
2 AN FA 2 oA AR (2R)-5-[(tert-F-EAFt2 R ) ol = ]-2-{[1-(trans—4-HEA| Z 2 &2 )-1H-9]
ntpE-4-d e g 2AdE (15.0 mg) o 5 N g4k (2 m) & H7FstaL, 4 A7 71E R8T iy
%, 2uE Ty S/ AASY. dofzl mAHA AaAS wEHEe] §3lska, DOWEX50WX8-200 & H7tsh
Aot FAS B2 AAT T 4 @ dRYolrR &E3). SEANs FF8ta, vGA AHES of

AEez AAstel x4 39E (2.2 mg) & IAH

[578 4] (25)-5-o}r]=-2~{[1-(trans-4-HEA| S =3 4)-1H-o] v thZ-4-< v & el =24}



[0777]

[0778]
[0779]

[0780]
[0781]

[0782]

[0783]
[0784]

[0785]

[0786]

[0787]

[0788]
[0789]

S=50dl 10-1706885

)

2 oA FoH (25)-5-[(tert-F-EA 72 ) ol = ]-2-{[1-(trans—4-HEA| S 2 A )-11-0

e 24kdE (15.0 mg) o 5 N @4 (2 m) & H7bskar, 4 Az 7+ i&%é}%ﬁﬂr Wzt
5, &WE Y SR/ AASGT. Foj wZA FArdE wEbEol §3skal, DOWEX50WX8-200 (200 mg)
< H7ksksi. FAE 2 AT &, dEYolkE (4 %, 80 ml) = &=t L& % F5skaL,
WA AYES obdESR AAste] ZAl SH3E (1.8 mg) & AU

[AA]e] 16] 5-obv]=-2-{[1-(trans-4-"EA| E 23 d)-1H-o|v|thE-4-d | v & pe =40 - 4k

[374 1] 5-[(tert-F-FAFF2 ) ol . |-2—{[1-(trans—4-HEA| S 2 I A )-1H-0|n

kv
i
e
1o
=
A
=

L
=
frt
24

[3}sh4) 110]

Ny

<\N"h\v/l\COOH
AAld 15 9] T4 1 oA o g§HE (7.00 g) & HEZSIEZFH (70 me) 2 B (14 ml) & o] Fo]X
v &3 gvol &alsta, akstElE o 1588 (1.26 g) & A2oA sk shnk wnkslsith. k-l
o] 2 N @4k (8.6 m) & H7tete] Fstatal, #statel §miE &7/ A7 dold FFEO H3ve
Ae ket T AGEFOR AxA7AL, fAgstel &ulE S/ AASI ®7] SEEe wAA 8A4E
S dAT. o Z g AHE thg whgol A&

NS (ESI) m/z 394 [M+H]

(T4 2] 5-[(tert-FFAFI2R D)o = ]-2-{[1-(trans-4-W DA S 2 I A -1H-o| v }E-4-L | ml & b 22k

=)

[s}eb4] 111]

w oA g4 1 oA Dol 5-[(tert-F-5A17h2 wd)opv] e ]-2-{ [1-(trans-4-m €A 2 2 841)-1i-o] ] o}
Fa 2 SR (50 w) of $asla, MARE (.85 w0, 1oATa- (el
Zeg)ztendolu= - G4k (4.95 @) B 4-ciiEobreuled (3.15 &) & ALolA Hrse] 18 Ak
FRGT.  RIEE QAATNeE R, P4 BIEFOR A2 7, 44H S S5 ARG
k. Qolzl vAAl MBS Helst A 2Y AEhEds] (85 §v) 0 BA/AENNE = 7/3 - of
Al E) o elal BAlstel, EA HHE (8.45 ) & AT,
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[0790]
[0791]

[0792]

[0793]
[0794]

[0795]
[0796]

[0797]

[0798]

[0799]
[0800]

S=50dl 10-1706885

IH-NMR (CDCl;) &: 0.94 (3H, d, J = 6.3 Hz), 1.01-1.13 (2H, m), 1.38-1
72 (16H, m), 1.79-1.86 (2H, m), 1.97-2.04 (2H, m), 2.71 (1H, dd, J =
14.1, 5.9 Hz), 2.80-2.87 (1H, m), 2.91 (IH, dd, J =141, 7.8 Hz), 3
.07 (2H, br s), 3.68-3.76 (1H, m), 4.68 (1H, br s), 510 (2H, s), 6.5
7 (1H, s), 7.29-7.40 (6H, m).

NS (ESI) m/z 484 [M + HI*,

(578 3] 5-obr|=—2-{[1-(trans—4-H| A E 23 )-1H-o|n|t}E-4-d | & e 24hd - A4k

[3Fsh4 112]

GW\L T 0. I | “ Hel

A 5[ (tert-F-EA7I2 R d)olu] = ]-2-{[1-(trans—4-H D A| E 2 A -1[-o| v|] T} =
,4- ‘:]%"‘} (40 me) o &sfstar, 4 N f4H/1,4-t)=4F & (40 ml) & Ao
o HhS- 8 NS 7hdstel &vlE SR/ AASH, #7] F3EQ wAA

TH-NMR (CD,0D) &: 0.97 (3H, d, J = 6.7 Hz), 1.11-1.22 (2H, m), 1.43-1
54 (1H, m), 1.62-1.89 (84, m), 1.99-2.06 (2H, m), 2.88-3.04 (5H, m),
4.10 (1H, tt, J =12.1, 3.9 Hz), 5.07 (1H, d, J = 12.1 Hz), 5.15 (IH
,d, J=12.1Hz), 7.28-7.37 (6H, m), 8.82 (IH, d, J= 1.6 Hz)

MS (ESI) m/z 384 [M + H]*,

[AA]el 17] 2~{[1-(trans-4-mEA| E 23 ) -1H-ov|thE-4-A | ¥ & }-5-(L-# d Lrebd ofr] e ) 2 e =24
CRt: 1]

[
S-(IN-[(HAA S AN 7k 2 R ]-L-dd debd fobr] i) -2—{[1-(trans-4-m @A 23 ) - 1H-o] v th&-4-<d | v &
A

Hy~ P2

Q f“j}r’l\/L\‘”ﬂ
N =
S o L

@Mﬂ]ﬁﬂﬁ‘@%ﬂ@%(mOM)%Nwﬂﬂggéﬂﬂz(em)ﬂ%ﬂﬂﬂ,w[ﬂ1/mﬂEié
L-gld<abd (197 mg), 4-(4,6-tH|=A]-1,3,5-Egjo}x-2-d)-4-HgdREZ g FIEdjo|=

90 %, 182 mg) Z Egofdolnl (135 w) & A-2olA H7lste] 3 Ak wnks}s]
ES H7kste], 10 % AAF=E 3 3 AAS L, ALA 23 T4 Hl@’é}ait}. doizl 715
T FAUMEFOR HAxAA, FHEt &ulE FRF AASA. dolxl mAA AEES At A
AntEIYY (£F &) @ A2/ EA Y = 1/1 - oA EAE) o] 93] AHAste] TA TE (254
ng) !:}\1\1;}-
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S=50dl 10-1706885

H-NMR (CDGl;) &: 0.94 (3H, d, J = 6.7 Hz), 1.07 (2H, a, J = 12.9 Hz)
, 1.43-1.55 (7H, m), 1.80-1.84 (2H, m), 1.97-1.99 (2H, m), 2.67-2.88
(3H, m), 3.08-3.15 (3H, m), 3.68-3.70 (0.5H, m), 4.40-4.41 (0.5H, m),
5.05-5.10 (4H, m), 5.60-5.63 (1H, m), 6.54-6.56 (2H, m), 7.16-7.21 (
4H, m), 7.29-7.52 (7H, m).
MS (ESI) m/z 665 [M + Hl*,

[0801]
[0802] [ 2] 2-{[1-(trans-4-HEA| S22 )-1l-o] | T}ZE-4-L || & }-5-(L-F d &} do}r| ) db e 24k
[0803] [3}3h2] 114]
NH,
e HTLVQ
N, j G
[
N CO0H
[0804]
[0805] E AN T 1 o I IJFES ofekS (8 ml) o &8s, 10 %» ZEHETA ) (34, 85 mg) =
71t sk A BTl A2 5 Az wkelglt), ‘:L%%”—% 7etstel gvlE FH/ AAS L, 4
A HPLC BH =2 AAste] TA 3HgHE (128 mg) S AUt
TH-NMR (CDCl;) &: 0.95 (3H, d, J = 6.7 Hz), 1.07-1.14 (2H, m), 1.41-1
44 (2H, my, 1.59-1.72 (5H, m), 1.84-1.88 (2H, m), 2.07-2.11 (2H, m),
2.71-2.80 (4H, m), 3.23-3.25 (3H, m), 3.62-3.65 (1H, m), 3.82-3.83 (
1H, my, 6.75 (1H, s), 7.23-7.30 (5H, m).
HRMS (ESI): m/z caled Tor CygHyN,0;: 441.28656 [M + HI*, found: 441.286
90,
[0806]
[0807] [2Ae] 18] 2-{[1-(trans—4-HEA| S 2N A )-1H-o| vt} E—-4-L | & }-5-(L-= 2 F A o}r] 1) e 241
[0808] [+ 1] 5-({N-[(AAA)FER Y ]-L-=2FA bolu] = )-2-{[1-(trans—4-H Y A| F 2 & A )-1H-o] v| T} =4~
A v g e =24k A
[0809] [3}8h2] 115]
1N Chiz
WA
/
< e gvf
bl
[0810] 0
[0811] AN 17 ¢ ¥ 1 #F 5L93HA ko], AAd 16 oA 9& 3FE (200 mg) L N-[(HAA)7tERY]-L-=
2R (174 mg) S2HE TA 33E (244 mg) & AU},
"H-NMR (CDGIl,) &: 0.83-0.88 (3H, m), 0.94 (3H, d, J = 6.7 Hz), 1.02-1
12 (H, m), 1.23-1.74 (12H, m), 1.78-1.85 (2H, m), 1.96-2.02 (2H, m)
. 2.73-2.95 (3H, m), 3.17-3.32 (2H, m), 3.67-3.76 (1H, m), 4.10-4.18
(1H, m), 5.09-5.11 (4H, m), 5.55-5.58 (1H, m), 6.55 (0.5H, s), 6.57 (
0.5H, s), 6.84-6.93 (1H, m), 7.30-7.36 (9H, m), 7.51 (1H, ),
[0812]
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[0813]

[0814]

[0815]
[0816]

[0817]
[0818]

[0819]

[0820]
[0821]

[0822]

[0823]

[0824]

SS=50dl 10-1706885

(574 2] 2-{[1-(trans-4-H|& A E 23 )-1H-o| P} E-4-L || & }-5-(L- =2 F A o] 1o ) kg 24T

[s}et4] 116]

AAd 17 o F3 2 9 LA slto], B AAde] FAH 1 oM doin 3EE (244 mg) BHE FA 3EE
(124 mg) S LAt}

"H-NMR (CDCl3) & : 0.84-0.89 (3H, m), 0.94 (3H, d, J = 6.3 Hz), 1.04-1
14 (2H, m), 1.26-1.68 (13H, m), 1.79-1.87 (2H, m), 2.03-2.10 (2H, m)
, 2.58-2.69 (2H, m), 2.85 (1H, dd, J=14.5 7.4 Hz), 3.11-3.27 (2H, m
), 3.45-3.52 (1H, m), 3.77-3.83 (IH, m), 6.72 (IH, s), 7.52 (1H, s),

8.03 (IH, br s).
HRMS (ESI): m/z calcd for OyHsNOs: 407.30221 [M + H]*: found: 407.302

57,

[AATel 19]  (28)-2~{[1-(trans—4-rE A F 2 &) -1H-o| v hE-4-A [ & )-5-({ [ (5-E-2-5 -1, 3-1 5 &-
A-D)HEA 17F 2R folr) 1) kel 24t

[3}sha] 117]
{o
o-
H o)
/N O S
Jase
o]
\

Q
.

N " co0H

ol [

Alell 15 ¢ ¥ 4 oA do SHFHE (200 mg) & NN-tEEFolm= (2 m) 2 B (1 m) & o] FoiA|
&3 &l &8sk, (5-WE-2-54-1,3-05E-4-U)vE 4-HEZHY 2R YOE (336 mg) (J. Med.
Chem., 1996%1, 399, 4803|0]#]) & ALojr Hrlsle] 4 L7 wurelict, HhS- SAS 7hetste] &mE
ZE2 AA T, = gauealdd deAPozN AASIY, TA 3IE (100 mg) < AUt

IH-NMR (CDCl;) S6: 0.96 (3H, d, J = 6.5 Hz), 1.08-1.18 (2H, m), 1.40-1

51 (2H, m), 1.55-1.78 (5H, m), 1.82-1.90 (2H, m), 2.07-2.15 (2H, m),

2.18 (3H, s), 2.70-2.84 (3H, m), 3.13-3.20 (2H, m), 3.86-3.95 (1H, m

), 4.79 (H, s), 5.18 (IH, br s), 6.78 (1H, s), 7.74 (1H, s).

HRMS (ES1) - m/z calcd for CyHaN;0;: 450.22402 [M + H]*; found: 450.223

69,

[AA]e] 20] (25)-5-({[1-(o] T - SA]) o FA] [ 7h2 B d pobn| 5o)-2~{[1-(trans-4-H G A| 2 2 3 &) - 1H-o] v| v}
E-4-A e pde = At

[ 1] 2-vEgZ 2924 -[(E227t2Rd)SA "
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[0825]

[0826]
[0827]

[0828]

[0829]

[0830]
[0831]

[0832]
[0833]

[0834]

[0835]

[0836]
[0837]

S=50dl 10-1706885

(5514 118]

O O
I
CI/‘\OJ"OJ\I'/
2-we ZR2 9] LA H-{[(NEE L) 7FER ]2 A }ol 8 (W02005/66122) (412 mg) & -30 C 2 YZsla, «FdZ
ZEol= (157 w) & #H7Kste], adiE 45 #3F ksl kS-S 7ietslel] wlE S/ AASIY, X%

Al spetEe] mAgA BAEES AT

[ 2] (29)-5-({[1-(e]&F-E D SA) o F5A] [7F2 R d fotn] 1) -2—{[1-(trans—4-F| & A S = 3 ) -1H-o] v th&-
4-d g pae =4k

N-OHEdEEetr= (6 m) 2 2 (2 m) & o] FX
3R dstvgd (1 ml) &84S 0 C oA 7t
FAA F, FNES olAEAME 2 Wz o
F=383irt. F15E 4 IV ERoR A F, st &)
< A7t A 2y A=2eEaHY (5 89 ¢ oA EAt Y-
e ] B2 AAGoRHN ®r) 2 3dE (97

il
ot
o &
i)
[@
~
é
-,
fo
|
©
(@2
~
\Ci‘l/
2 o
o
:Cé
ol
2
[«0
ol
k]
e o
2
™
=
2
il

mg) < r:/v\q'.

H-NMR (CDCl3) &: 0.96 (3H, d, J = 6.3 Hz), 1.07-1.13 (2H, m), 1.16 (

6H, d, J=7.0Hz), 1.41-1.49 (54, m), 1.57-1.78 (54, m), 1.84-1.90 (

2H, m), 2.08-2.14 (2H, m), 2.53 (IH, tt, J=7.0, 7.0 Hz), 2.70-2.85

(3H, m), 3.12-3.20 (2H, m), 3.84-3.92 (IH, m), 4.96 (1H, br s), 6.76-

6.80 (2H, m), 7.71 (IH, s).

HRMS (ES1): m/z calcd for CygHsNsOs: 452.27606 [M + H]*. found: 452.276

10,
[EAle 211 (28)-5-({[1-(e] &F-E A o 5 A] [ 7h2 Bd fot] 1) -2—{[1-(trans—4-F & A S = 3 ) -1H-o] v ok
F-4-Ad g p e 24 [(e] AZ R EATIE R ) S A ol E
[ 1] 1-ee=dd oliaZzzd JlERYolE

[3}sh4) 120]

-2ERE o]hxay tErdo]E (1.00 g) o &5l (30 me) &Ml H2olA 2 E=SPEF (2.10 g)

[€)
I} 18-crown-6 °lH|= (185 mg) & F7Fste], 100 T 4 5 AJZF mrkekgitt. HE-g-ejol] ofA| Exteld & A
7vetal, = H 5 % EILEAMUEF FEAeR £AF A F, o MU EFoR A=A, Astetl &
e S AAGe=M FA stHEe A AdE (1.51 g) & U
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[0838]
[0839]

[0840]

[0841]

[0842]

[0843]
[0844]

[0845]

[0846]

[0847]
[0848]

S=50dl 10-1706885

IH-NMR (CDCly) &: 1.32 (3H, d, J =6.3 Hz), 1.34 (3H, d, J = 6.3 Hz2),

2.24 (3H, d, J =5.9Hz), 495 (IH, tt, J=16.3, 6.3 Hz), 6.76 (1H,

g, J =59 Hz),
T4 2] (25)-5-({[1-(o] 2F-EH A F A |72 R d pobn| ) -2-{[1-(trans-4-HE A| F 2 & 4 ) -1l-o| v| T} &~

[
- pEE EA-[ (o] AT 2 FA 7k 2 R d ) SA] o

[3}34] 121]

Aol 20 oA Aol geE (97 mg) = ]Ei‘rﬂolEi%‘—i’J (Im) 2 E(1m) 2 o]FofA= £F &ujjol
Selstar, S UEE (18 mg) = H7ste] A2olA 3.5 A3F wntsigint HES- oS gststl gviE
S A7l ozl IAFES N N-Hrd 2 5ot lc (3 me) ol &afsto], & Ao A 1 oA dofxl 2
g2 (74 mg) = 0 T <A H7siqlnt. 3 F, & AN A 1 ellA doj shekE (25 mg) I &
FEUEF (6 mg) & H7bste] thA] 20 A7E ket S & Aststel 8viE =& AA F, A
g7t A 29 AaRvtEddy) (85 S 0 ofAEA"E-AstiE R/ 'S = 90/10) ol ols) AgAlstaL, fof

nAA = Az At A 2 AzvtEafy] (8F 8 ¢ oAEAE) o os) AgAlste], #Al

—“lrﬁ

53hE (43 mg) & L),

'H-NMR (CDGl3) &: 0.95 (3H, d, J = 6.3 Hz), 1.05-1.17 (8H, m), 1.30-1

.32 (6H, m), 1.42-1.69 (13H, m), 1.82-1.87 (2H, m), 2.05-2.11 (2H, m)

, 2.49-2.56 (1H, m), 2.68-2.96 (3H, m), 3.10-3.23 (2H, m), 3.76-3.85

(1H, m), 4.85-4.92 (14, m), 5.23 (0.5H, br s), 5.31 (0.5H, br s), 6.6

8-6.73 (2H, m), 6.79 (1H, q, J = 5.5 Hz), 7.45 (0.5H, s), 7.46 (0.5H,

s).

HRMS (ESI) : m/z calcd for GyHysNyQo: 582.33905 [M +H]*; found: 582.3390

1o
[AA]ol]  22]  (25)-5-({[1-(2,2-tHE X 23} = A A ) EA] |FF2 R d }ol| =) -2-{[1-(trans—4-H EA| E 23
) -1H-ol v thE-4- v & p ke 24F

[34 1] S-old 0-(1-L Q2= E)E|Q7tE R Yol E

0-(1-2=22dd) S-d8 EJe7t2 1 Y|o|E (Synthesis, 19864, 8, &wﬂlh(SoyféiE1(NOM)

of gafetar, HLol Qo= EF (11.6 g) I 18-Ah&-6 (2.35 g) & H7Feke] 100 T oA 4 AzF u
nkakol et NS S Ao Yrtsle] ofA|Est€ S HUlbslal, 5 % E|LFAIER #%%“3 2 3 Al
Asta, 158 FF %MLL}E%QE Az 5 gegstedl §ulE S/ AAToZHN, x4 5= mgA A
AES A o] A& & by Hhgol AMEEIT
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[0849]
[0850]

[0851]

[0852]
[0853]

[0854]

[0855]

[0856]

[0857]
[0858]

[0859]
[0860]

[0861]

[0862]

[0863]
[0864]

S=50dl 10-1706885
'H-NMR (CDGl3) &: 1.31 (BH, t, J =74 Hz), 2.18 (3H, d, J = 6.3 Hp),
2.84-2.91 (2H, m), 6.89 (1H, a, J = 6.3 Hz),

(57 2] IEA[(NEE )72 R [ SA ol

[5h8}4) 123]

)

‘.
=
7&: o

vkt (3.02 g) & d3teE# (100 me) 2 & (50 m) 2 o]Fojx| = &g & &astar, WAsle] ik
AHESRESTE (10.0 g) 2 SNFAUEF (4.97 g & =xF Hpsle], adlE 30 B3 wwkelel
o I Arjde] FA 1 oA doizl FFE] AsiiEd (5 m) §HS ISt d2olA 6 Lk
Ed= F715S vt F4 GAUEFOR Ax, HAstetd &uls FH AlASISAT. dojd 7
55 Agst A 29 azvEady (85 & 0 Sak-ail/old EAled = 95/5) o 9§ FAToEHN, &
A e (2.62 g) & LA

'H-NMR (CDCl3) &: 1.20 (9H, s), 1.31 (BH, t J =7.4 Hz), 1.50 (3H, d
, J=55Hz), 2.84-2.90 (2H, m), 6.92 (1H, g, J = 5.5 Hz),

[ 3] (29)-5-({[1-(2,2-HrE Z 2= A5 A] ) ol HA] [7F= R d popr] i) -2-{[ 1-(trans-4-H| & A S 23] 2 )-
-] W o4~ T & b a 2 2F

[3}&4] 124]

1% 34 2 9 s iom, 2 AAde 34 2 oA d& gE % HdAd 15 o &

o 3tgE (500 mg) ZH-E XA SFE (267 mg) S AUt

H-NMR (CDCI5) &: 0.95 (3H, d, J =6.3 Hz), 1.11-1.19 (11H, m), 1.43-

1.76 (10H, m), 1.85-1.92 (2H, m), 2.13-2.19 (2H, m), 2.83-2.94 (2H, m

), 2.99-3.08 (1H, m), 3.11-3.21 (2H, m), 4.09-4.17 (1H, m), 5.38 (IH

br s), 6.75 (IH, a, J=5.4Hz), 7.07 (1H, s), 8.79 (IH, s).

HRMS (ESI) : m/z calcd for CyHuN,Qs: 466.29171 [M + H]*; found: 466.290

83,
[AAle] 23] (29)-5-[{I-[(ANZ 22720 ) SA ol ZA 72 R ) obm] = ]-2-{[1-(trans-4- v D A S 2 9]
A)-1l-o] v thE-4-d | v & kg 2 4F
[34 1] AF2aa7t2 542 H-{[(EE )72 R I ]S A pol e

[3}sta] 125]
(o] Q
/\SJLOLOJ\O
Ao 22 o] B4 12 B4 2 9 FAs WoR, 0-(1-222dE) S-old Elest2nyo]E (4.0 g) 9 A
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[0865]
[0866]

[0867]

[0868]
[0869]

[0870]
[0871]

[0872]

[0873]

[0874]

[0875]

S=53 10-1706885
FRIAATIZEAA (3.04 g) C2RE FA 3EE (1.62 g) & A},

"H-NMR (CDCl3) & : 1.20-1.28 (3H, m), 1.31 GBH, t, J =74 Hz), 1.39-1
.48 (2H, m), 1.49 (3H, d, J =55 Hz), 1.60-1.66 (1H, m), 1.73-1.77 (
2H, m), 1.86-1.93 (2H, m), 2.27-2.37 (14, m), 2.82-2.92 (2H, m), 6.94
(1H, a, J =5.5 Hz),

(34 21 @5 [{1-[(NZ2AA72R) %A oS4} 7hE )0 1= ]-2-{ [ 1=(trans-4-W DA F 2 841)-
TH-0] o] h -4~ | 9 ok of =2 41

{J/ r° \r/ \r’[::]

[3}sh4) 126]

z"/\z’\ J

A 20 o FH 1% T 2 o FEE WHoR, 1 A4 17@ 1 oA & shsk=s 5 Al 15 ¢ &
A 4 oA ol setE (400 mg) =HE] ®A SeHE (318 mg) & AUTH

H-NMR (CDGly) &: 0.96 (3H, d, J =6.7 Hz), 1.07-1.31 (5H, m), 1.39-1

47 (JH, m), 1.57-1.78 (8H, m), 1.84-1.92 (4H, m), 2.07-2.14 (2H, m),

2.28 (1H, tt, J=11.2, 3.6 Hz), 2.68-2.84 (3H, m), 3.12-3.21 (2H, m

), 3.86 (IH, tt, J=12.1, 3.7 Hz), 4.95 (IH, br s), 6.76 (1H, s), 6.

78 (1H, g, J=57Hz), 7.63 (IH, s).

HRMS (ESI): m/z calcd Tor GyHiNsOg: 492. 30736 [M + Hl+; found: 492.306

11,

[AA) o 24] 2-(2-0}0] 0| EA])-3-[1-(trans-4-H & A 2 A2 -11-0] 1| T} H-4-A | = 2 7] &4}
[T 1] (22)-2-{[1-(trans-4-HEA S 2 H)-1l-o]n|t}E4-d v d} 22 ZH-3-2

[3}&4] 127]

-2 AR EZY-4-FtEE A tert-FE (859 mg) ¢ HEZSIO|==ZFEZH (8 m) |
ofm =& sk & (1.02 M, 3 Omw~«48coWi@ﬂﬂﬂ,#sto%i%%ﬂ}ﬂ%aﬁw. o]%

. A87 AAS SRR, L A musA, WS elo] %3
oty £EAE AR, 78S pHEMER FEAAG.  471%S T4 FEFos
ofsteli, §U1E A FF AANA Vg AHES QA oAE Aot A 2 AzrkEss (§
= Qalg - s A/e ke = 10/1) of Ja) AAske], EA HFE (
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[0876]
[0877]

[0878]

[0879]
[0880]

[0881]
[0882]

[0883]

[0884]
[0885]

[0886]
[0887]

[0888]

S=50dl 10-1706885

H-NMR (CDGl,) &: 0.92 (3H, d, J = 6.6 Hz), 1.08 (2H, m), 1.43 (IH, m
), 1.67 (2H, m), 1.84 (2H, m), 2.09 (2H, m), 3.58 (2H, m), 3.85 (IH,

tt, J =121, 3.9 Hz), 4.24 (2H, m), 6.10 (IH, br), 6.93 (1H, s, 7.3
5 (1H, s), 7.58 (IH, s),

[F4 2] 2-{[1-(trans-4-HEA S22 )-1l]-o] vt} Z4-d &} 22 £ H-3-2

[3}&4] 128]

)
Ny 07y
\\lel NH
bl
0
 AA o] & 1 oA folxl sHekE (330 mg) o oS (8 me) &l 10 % FebEea Fvl (34, 300
t 718, AoA 1 AlZE, 45 T oA 1 AIZF wRkskgiT). g &

mg) = HEAFT. I A
AqSs AetolE oitetal, ofAS 53T dojz v AHA YAHAES AEst A #y aRvfEy
£ &) - dzga/HES = 20/1 - 10/1) o o8 AAste], A 3EE (325 mg) & LA}

H

H-NMR (CDGly) &: 0.94 (3H, d, J = 6.6 Hz), 1.09 (2H, m), 1.44 (IH
), 1.65 (2H, m), 1.84 (2H, m), 2.09 (2H, m), 3.02 (IH, dd, J = 15.2,
9.0 Hz), 3.25-3.32 (2H, m), 3.54 (1H, m), 3.75 (1H, m, 3.80 (1H, tt,
J=12.1, 3.9 Hz), 403 (1H, m), 4.47 (1H, dd, J=9.0, 3.1 Hz), 6.3
1 (1H, br), 6.80 (1H, s), 7.45 (1H, &),

[&74 3] 2-(2-obv] ol HA])-3-[1-(trans—4-F A F 2 & A)-1-o| v T} Z-4- D | L 2 ¥] 241

[3}a2] 129]
O
SO
4 1\

o
O
g

A dol SFE (300 mg) o g A2 (7 m) & ki, 8 A7k 7k %Herf‘& ¥
o] &3flsta, DOWEX50WK8-200 & 7
%3lo] ®A BFE (15

1H-NMR (CD,0D) &: 0.95 (3H, d, J = 6.6 Hz), 1.15 (2H, m), 1.47 (IH

), 1.72 (2H, m), 1.84 (2H, m), 2.04 (2H, m), 2.83-3.07 (4H, m), 3.58-

3.68 (2H, m), 3.90-4.01 (2H, m), 6.98 (1H, s), 7.58 (IH, s).

HRMS (ES!): m/z calcd for G;sHuNs0;: 296.1974 [M + H]+, found: 296.1962 ,

[AA]e] 25] 2-[(1R)-2-o}| =-1-HE | EA] [-3-[1-(trans—4-HEA| S 2N 2 )-1l-o| vt} Z-4-Y | T 2 9] 24}

[T 1] (BR)-4-(HSA HE)-6-mEg 2 &7 -3-2
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[0889]

[0890]
[0891]

[0892]
[0893]

[0894]

[0895]
[0896]

S=50dl 10-1706885

O
O

HEgstol=2Fe (100 m) o e F233VEHF (63 %, 4.4 g, 116 mmd) ©, (6R)-6-HE@R=ZZH-3-&

(EP350002) (12.1 g) <] HEZ}sto|=2F e &8 (50 ml) & WA tlA 30 B3t AA H3lsl3ict. 52

ol A 30 ®ZF wHbgE - thA] Ao A 30 B3+ aukslgit. Zzzdd dgdea (10 ) 9 BEZs

olE=E e g (50 mb) & WAStelA 30 Extell AA AHe}ssict. Wedslol A 30 #3 wukgk F ) A2

A wbA agkakglct, 55 A% 37t F, oMAEMAYER 3] FEF5a, T AU EFoR AXAIA

]
9. Adseln 8uE FR AAS Qold ARES Av A 29 AsEay (8% &0 ¢ Aa-
s/l EAtE = 40/60) o ela] AAlstel, TA HFE (7.86 g) & AU

TH-NMR (CDCI3) &: 1.30 (3H, d, J =59 Hz), 3.22-3.34 (5H, m), 3.86-
3.95 (1H, m), 4.19 (1H, d, J = 16.8 Hz), 4.31 (IH, d, J =16.8 Hz), 4
75 (14, d, J=9.8Hz), 488 (IH, d, J=19.8 Ho),

[ZA 2] (6R)-4-(HEA W E)-6-HE-2-{[1-(trans-4-F| DA S Z &2 )-1H-o|n|T}Z4-L WD } R 2 ZF-3-&

[3h5H 131]

<
\, ~
,QNUTWNVO\
(e}

tolaZzHolwl (1.05 m) S HEZs)=2FF (10 mf) o &8, n-FEaEFIAA & (1.57 M, 4.50
m) & 0 C oA #H7lsted, 0 T oA 15 &, AelA 5 F37F wpkalgict. g g9 -78 T 2 W7t
T, 2 AAde FH 1 oA doRl SEE (1.16 g) o HEHS|=2FE (6 m) §9S HUstal, -78 T
ol 1.5 AIxF marakeict, a3, Fad 4 oA dol FHIE (1.00 g) 9 HlEZFEI=ZFT (5 ml)
fHS -78 C oA H7}etAT. =78 T oA 30 &7+ mutsk & ALk H235ke], 14 Az wuEkslsid)

Hhg fdlo] 23} ASIARE FE&AL HIleta, fUES oMHEAER FEIAY. fUSS T 3t
YEFORZ 7Ax, o¥sta, &dE 7 7 AASAG.  ZRES Ayt 4 29 a=2vEady (8%
| - dvEA/ S = 10/1) o o AAEI dojxl wAA AAES Asted@ (10 me) o &
fatar, Eodolwl (1.45 me) 2 F3vebEEd (0.40 ml) & FHUbshar, ALoA 1 AF wukskld.
g golo] xsh sty &S HUbsAL, eSS oMEAER FE55T. F15s ¥ F
JMEFOR X, ofistal, &uiE S FF AlASEAT. Byl FHES HEZS| =25 (10 me
of &3star, 1,8-TolAHHIAIZR[5.4.0]67F-7-21 (0.90 m¢) & H7}ste], A2eA 3 AlZF wykslgict.
g &olle] 3} sty 7RIS ke, fUlES oMEAER FEIT F15E 7 F
FPERORE Ax, ofdeta, &WiE Y FF AASIAT AFES oES (10 m) o &31A713, 10
% TeEea vl (34, 300 mg) B AEAIHT Ahel G222 B978kel], 50 T oA 6 A17F mykalgith

g &g AefolE ofistal, oS FHaqltt Aol v A BAHES A7t A 2y A=2n
By (£% &1 : Jmda-gamda/MetS = 10/1) o o] AA s, TA I}FE (945 mg) & &
Atk
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S=50dl 10-1706885

H-NMR (GD;0D) &: 0.95 (3H, d, J = 6.6 Hz), 1.15 (2H, m), 1.23 (3H, d
, J=6.3 Hz), 1.48 (1H, m), 1.71 (2H, m), 1.84 (2H, m), 2.03 (2H, m)
, 2.97 (1H, dd, J = 15.2, 7.0 Hz), 3.14 (1H, m), 3.18 (3H, s), 3.23-3
.38 (2H, m), 3.91-3.99 (2H, m), 4.43 (1H, dd, J=7.4, 3.5 Hz), 4.69
(1H, d, J =10.2 Hz), 4.79 (1H, d, J =10.2 Hz), 6.96 (1H, s), 7.58 (

[0897] 1H, s),

[0898] [374 3] 2-[(1IR)-2-o}n| .e—1-w| D o] B A |-3-[ 1-(trans-4-H D A| F 2 A 2] )-1H-o| 1| T} Z-4-Y | T 2 7] 22k

[0899] [3}eh4] 132]

)
\‘8 -NH,
] o
\\N \*)\COOH

[0900]

[0901] B AN FA 2 o dojR FEE (100 mg) o Mg Ak (4 m) & FAUistar, 20 AR 74 @H3I T
|uE 4 F5F AASA. doj mAHA QAAS Eol &3skar, DOWEX50WX8-200 = H7}sldtt
FAE B2 A T, 4 % GEYFE §E319 SENS 5t 1A FFE (35 m) & AN
=

H-NMR (CD;0D) S : 0.93 (3H, d, J = 6.3 Hz), 0.95 (3H, d, J = 6.8 Hz),
1.16 (2H, m), 1.48 (1H, m), 1.73 2H, m), 1.84 (2H, m), 2.03 (2H, m)
. 2.75 (1H, m), 2.77 (1H, dd, J = 14.6, 9.8 Hz), 2.95 (1H, m), 3.08 (
H, dd, J = 14.6, 3.4 Hz), 3.55 (1H, m), 3.96 (IH, tt, J=12.2, 3.9
Hz), 4.02 (1H, dd, J = 9.8, 3.4 Hz), 6.98 (1H, s), 7.59 (IH, s).

[0902] HRMS (ESI): m/z calcd for CigHuNsOs: 310.2131 [M + Hl*; found: 310.2131,

[0903] [AA]e] 26] 2-[(3S)-3-o}n] =] 2 el-1-A ]-3-[1-(trans—4-H| B A E 28 A )-1H-o] n| o} Z—4-D | L 2 3] 24}

[0904] [T 1] 3-[1-(trans—4-HEeA| S22 )-10-o| vt} &-4-L | T2 3] 24} &

[0905] [3}84 133]

®
N,
4
Y ’L\/\ COOEt

[0906]

[0907] e EAFE oA EAE (1.89 g) % HEZSo| =2 FH (15 ml) o &3, A2 IEF (63 %, 321
mg) & 0 C oA H7FsF o). 0 T oA 1 AIZF wwksk 3 1o 4 oA dojzl 3l3tE (1.20 g) < H
Eglslol=2FH (6 m) 9L 0 T oﬂH A7Fsked, 0 C oA 1 AIZE ksl HHS- gollo] ¥3} o
A rE FEAS Hrlsla, F7]1ES ol EAER FE315 0. F715S B2 AF &, 7 e
Fog Ax, d¥gsta, s 7Y SF AASAC dojA mAA PAHES ek (20 me) o £33}
AL, 10 % FebwEa S (P4, 500 mg) & H7beke], AR A El7lstell 55 T ol 5 AlFE awkegitt.

AglolE o3t o HS 719 ’8}011 TES uAGA AHAES AAG oJAS NH A7t A 7y
azvtEady (5 &0 ;@ A/MHERE = 2/1 - 1/2) o 93] AAste, ¥4 I}FE (1.06 g) & 4

At
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[0908]
[0909]

[0910]

[0911]
[0912]

[0913]
[0914]

[0915]

[0916]
[0917]

S=50dl 10-1706885

'H-NMR (CDCl;) &: 0.94 (3H, d, J = 6.6 Hz), 1.03-1.15 (2H, m), 1.23 (

3H, t, J=7.0Hz), 1.45 (1H, m), 1.57-1.69 (2H, m), 1.80-1.88 (2H, m

), 2.03-2.10 (2H, m), 2.66 (2, t, J=7.4Hz), 2.88 (21, t J=174

Hz), 3.79 (IH, tt, J =121, 3.9 Hz), 413 (24, a, J=7.0Hz), 6.70

(1H, ), 7.42 (1H, s),

T4 2] 2-BS)-3-[(tert-F-FA7F2HEd)opr| e ]9 Z 2 -1- }-3-[1-(trans-4-" LA 2 = &) -1l-o] v o}
T4 T2t "

[s}3}2] 134]

o AAd o] FA 1 oA foxl FjbE (400 mg) o HlESto|=mE (5 ml) &N, HEH=(EYHEA

)opr|=alak &9 (1.02 M, 2.00 m¢) & -78 T oA H7bste], -78 C oA 1 AIzF ik 6}9&} g2
Egg gt (0.27 m) & -78 T oA FH7kste, -78 T oA 30 &1 ankgk F N-HERSAelu= (380
mg) ] E|EZ}slo] =R (6 nt) e g5 78 T oA 3] Hatatqirt. -78 C ol 1 1 ARk ik
sto] Azl g g F, (39)-IEYd-3-d7t2 M ert-FE (563 mg) o HEZSIO)=ZFI (3 ml)
ENE -78 T oA H7lski. DA S2te], 2 A wHkd §, vojaxadddelwl (0.79 me)
< A7kl 50 C el 12 AIZF ik -, wkg e 3 AsetEE #8AE HUbsta, fUlee
S EME 2 FE53iT F715& o PUEFoZ Az, oxsta, §oiE A SF AANA 7
A AE=S AAH. ojile A A 7

7 A 75 AzvtEagd (&% &9 S‘W/OWE&oﬂ% = 2/1-0}A]

Exteld-Astmd A/ mgke = 10/1) o o8] AAste], ®A stk (269 mg) & EA.

H-NMR (CDCI3) &: 0.95 (3H, d, J = 6.3 Hz), 1.05-1.14 (2H, m), 1.18 (

1.5H, t, J=7.3Hz), 1.18 (1.5H, t, J =7.3 Hz), 1.39-1.70 (13H, m),

1.81-1.88 (2H, m), 2.03-2.09 (2H, m), 2.11-2.21 (1H, m), 2.57-2.76 (

2H, m), 2.85-3.05 (4H, m), 3.59-3.65 (1H, m), 3.79 (IH, tt, J =12.2,

3.9 Hz), 4.06-4.22 (3H, m), 5.01 (0.5H, br), 5.18 (0.5H, br), 6.71 (

H, s), 7.43 (1H, s),

(374 3] 2-[(39)-3-otv] .= Z2d-1-U ]-3-[1-(trans-4-H B A S 2 8|2 -1-o| v T} E-4- L | Z 2 7] 24}

[3}sh4) 135]

<H> NH
Rsue
1 |
\N ~"~COOH
E AN FA 2 oM dojH BEE (160 mg) o s AA (5 m) & Hrbska, 10 Al 71 EFskic).
= 1 mMAA GargdS wErLo] {35k, DOWEXS0WX8-200 & #H7}elqiTt.

7S
= L
AE vEER A F, 4 % GERYoFR &E3AH SEds 55 A4 #g= (111 mg)



[0918]
[0919]

[0920]

[0921]

[0922]

[0923]

[0924]
[0925]

[0926]

[0927]
[0928]

[0929]

[0930]

[0931]
[0932]

SS=50dl 10-1706885

H-NMR (CDs0D) &: 0.99 (3H, d, J = 6.7 Hz), 1.12-1.25 (2H, m), 1.51 (

TH, m), 1.69-1.92 (5H, m), 2.03-2.13 (2H, m), 2.25 (1H, m), 2.65-2.74

(1H, m), 2.83-2.90 (1H, m), 2.91-3.14 (3H, m), 3.19 (0.5H, m), 3.27

(0.5H, m), 3.33-3.38 (1H, m), 3.74 (1H, m), 4.00 (1H, tt, 4 =12.1, 3

.9 Hz), 7.08 (1H, s), 7.70 (0.5H, s), 7.72 (0.5H, s).

HRMS (ES1): m/z calcd for GiHpNiO,: 321.2291 [M + HI*; found: 321.2283 .
[ A] o] 27]
(28)-5-{[ (1-o A FZ Ao ZA]) 72 B d Jol] . -2-{ [ 1-(trans-4-H DA S 2 8 A)-1H-o| |t} E-4-d [ & pie =2
A}

[57 1] oMAEANA[(NEE )72 R | S5A ol Y

O O
o

ORI EAL (1.69 me) & @AstelEd=l (100 me) B & (50 m) &= o]FolA= 7t &wfol &sfista

&#iEﬂEa}l‘i—E‘omg (10.0 g) 3 SAFAUEF (4.97 g) & SAA SR % 1
eoz AAd 22 o FA 1 oA Aol TS HArlsta Ao 3 Azk wukslel

gste] o MU EFOoR X7 Aststel &ulE S AT Folxl A=

f’é AzwEdf (&F &) ¢ -/ b BN = 95/5) o o3 HA|Fo R

= AAH.

=

]

VQ

'H-NMR (CDCly) 6: 1.32 (3H, t, J=7.4Hz), 1.51 (3H, d, J = 5.9 Hz),
2.09 (3H, s), 2.81-2.95 (2H, m), 6.94 (1H, a, J = 5.9 Hz),

[ 2] oMAEA-[(ER 27128 Y)SA]]dE

[3}sha] 137]
0 o}

C FEIR|= (175 ) = 7t
|rlE SF Ak, FA se=e mAEA AE

[&78 3] (29)-5-{[(1-otFEAI ol FA) 72 R d [o}r] = }-2—{ [1-(trans—4-H A S 23 A ) -1H-o] | thE-4-<d | v

AAlel 15 9] &4 4 oM doxl shehE (400 mg) & MHIEHER (12 m) 2 & 3 m) 2 o]FolA= &9
Sufell Eefstar, & Ao A 2 oA doj st ?iﬁ}uﬂ‘:/‘ﬂ* (1 me) &A= 0 T oA H7kete] 2.5
Al aRbek gk, Wb &S gstetel SvlE S5 AlZEe] vAA =S AT oL A7t 2
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[0933]
[0934]

[0935]

[0936]

[0937]
[0938]

[0939]
[0940]

[0941]

[0942]
[0943]

[0944]
[0945]

72 AzviEadgy] (85 8 OHﬂE’&Oﬂ%‘—?ii}Uﬂ d/vghE = 90/10) o s A
MAE oA EAtE-obAlE &9 Svol &affshar, =2 o3 AAste] ofads st
Astet. 2o JIR=S 94 HPLC = AAste] & 1 shgh= (185 mg) & UG

'H-NMR (CDGl;) &: 0.96 (3H, d, J = 6.3 Hz), 1.09-1.21 (2H, m), 1.45 (
3H, d, J=55Hz), 1.52-1.75 (6H, m), 1.86-1.93 (2H, m), 2.06 (3H, s
), 2.13-2.19 (2H, m), 2.82-2.91 (2H, m), 2.97-3.05 (1H, m), 3.15-3.21
(2H, m), 4.03-4.11 (1H, m), 5.31 (IH, br s), 6.77-6.81 (1H, m), 6.99
(1H, s), 8.97 (IH, s),

(Ao 28] (28)-2-{[1-(trans-4-w|&A| S =23 )-1H-o] v t}E-4-A | D }-5-[({ [ (2-F B Z 2 9= ) S 4] | v
SAFE R ) ofv] = i 24t

[ 1] S-old 0-(2e=vd) HertE Yol

[3}eH4] 139]

o]
g 0 ™
0-(Z22ddY) S-od goslHulo]lE (10 g) ¢ EF & (100 ml) off SeEhIEHF (29.1 g) 2 18-3
-6 (5.1 g) & H7lstar, 229014 19 AV& AREEFA T} 871 AESHa 7] Wi, 22 =shE
A1ZF wtalsd .

F (29.1 g) 2 18-388-6 (5.1 g) S F7tste], A4 48 f\] ZF, B4 100 T oA 5
ol EZFIE (100 m) & 718k, 20 % EIQIMYEF F&Aoz AF, f75S ey =
of olAEAAEY (50 m) & FH7lstar, AF=sdTt ek f715S F4 abvladigos AxAZ F,

. H
westel s grls S A, A2AA, #7] sk (12.1 @) & A9l

'H-NMR (CDCly) &: 1.34 (3H, t, J= 7.4 Hz), 2.93 (2H, g, J = 7.4 Hz),
5.99 (2H, s).

[74 2] 2-vE T2 H{[(EEad) 7t 2R d | SA] e

S0 o
§yoT
datvgA 2L BE olFolx= EF &vf (1 : 2, 120 ml) o &3 o] AFE|EAF (2.9 ml) o, WA oA
FAFoHESRLGRE (110 @ 3 SAFAUEF (5.5 ) & A7beti, §LoA 10 ¥ wuteqn
o] Wkl & Axrjde] T 1 oA Aol e (4.0 ) o HAspAldd & (10 me) & A=2skel H7b
sa, WAl wEldt. f71Ee B oAl £ dshgdon 43 FE890 &
715e T Fmtadg o AxAR 5, AstetelA &ulE SR Al ST dojxl AFES At
Az agvtEady (8% &9 ¢ -/ o EA " = 95/5) o oJa] AgAlste], xAl shihE (2.8 g)
S A

'H-NMR (CDC13) &: 1.19 (6H, d, J= 7.0 Hz), 1.33 (BH, t, J = 7.4 H2),
2.57-2.64 (1H, m), 2.90 (2H, q, J= 7.4 Hz), 5.81 (2H, 9),

(74 3] 2-vE e (B R27t2Rd)SA [ E
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[0946]

[0947]
[0948]

[0949]
[0950]

[0951]

[0952]
[0953]

[0954]

[0955]

[0956]

[0957]

[0958]
[0959]

S=50dl 10-1706885

[s}eb4] 141]

2 A FA 2 oA dojH
ahel, FeolA 20 ¥3b sl
stoll Al &l E F7F AA, AXRAIA ZA SFEY] MAA AdES AT

IH-NMR (CDClz) &: 1.22 (6H, d, J= 7.0 Hz), 2.60-2.70 (1H, m), 5.83 (2

H, s),

[ZH 4]
(29)-2-{[1-(trans-4-HEA S 2 A )-1l-°| P T}E-4-D | }-5- [ ({ [ -HE Z 23} =) SA [H FEA] } 712 R
o =]y 24k

(54514 142]

¢ N_ oo I
A Il YL
Sl e
SMHEYEY 9 E& o]Fojx= E3 &) (1/1 12 me) o &3k Al 15 o ¥4 4 oA AR F3h=
(400 mg) ©l, WAzt A Egeldoldl (367 wl) & H7psta, £ Ao ZA 3 o)A AR 3o ofA
EUEY &9 (3.0 m) & FH7bste], WAstelA 1.5 A, A28 A sk vyt wnkstgict, Zhetatol A
s TH AAS &, 5 HUleta, oMEAYER 5 3] FET. F3 F715S F5 bk
ToR ARANN F, st &vlE SF/ AASA. Ao AFES Ay A 49 ﬂiu}ilﬂm

(&= &vi @ Azt A-Astl A/ mehE = 85/15) ol o3 FAste], A HFE (178 mg) = LA

H-NMR (CDCl;) &: 0.96 (3H, d, J= 6.7 Hz), 1.07-1.17 (2H, m), 1.18 (6
H, d, J=70Hz), 1.40-1.51 (2H, m), 1.57-1.81 (5H, m), 1.84-1.91 (2
H, m), 2.07-2.14 (2H, m), 2.54-2.64 (1H, m), 2.67-2.75 (1H, m), 2.78-
2.89 (2H, m), 3.17-3.22 (2H, m), 3.87 (IH, tt, J =12.1, 3.9 Hz), 5.1
4 (1H, br s), 571 (2H, s), 6.75 (1H, s), 7.66 (IH, s).
LRMS (ESI) m/z 438 [M + H]*.
HRMS (ESI) m/z calcd for CpHeN:O: 438.26041 [M + H]*: found: 438.2605
2,

(A1 29] (28)-5-[({[(2,2-Tirld Z 2ot ) SA M E SA 7k2 R ) opr] i |-2-{ [ 1-(trans-4-H| & A S =2 3]

A)-1l-o] v thE-4-d | v & kg 2 4F

(T4 1] 2, 2-vme =23 [ (D=3 d) 7t 2R | SA e

[s}3h~] 143]

o) ls)
Aztvgdd 2 B o]FojxE= Zg &) (1/2, 120 md) o {33 39k (4.2 g) o, WAl A Ak
EgREydny (11.0 g) ¥ AU EF (6.8 g) & zéﬂo}i, oA 10 &7+ wyralit. o] ®k&

_88_



S=50dl 10-1706885

Al el

Mo Al 28 ¢ FH A 3gE (5. ol A
4% G TEAUT. SADE EAG T, ol 1 QIAULOE & 3 AEARG. 2 #7
F& 5o WHLTIGOR AN F, AN &1 F5 AARAL.  wAst AEHUY] el
oo H e d8AA, AHfstar AASST. ol S ZAdslol A FEFSL Ao IFFES A A
24 AzebEaey) (8% &0 AR-sa/oPEAOIY = 08/2) o o3l WAslel, EA HTIE (3.6 2
A},
H-NMR (CDCI3) &: 1.22 (9H, s), 1.33 BH, t, J = 7.4 Hz), 2.89 (2H, q
(09601 L J=7.4Ho, 581 QH, s,
[0961] [T 2] (25)-5-[({[(2,2-tdE@ 225 =d)SA] HE A T2 R ) olu] = |-2-{ [ 1-(trans—4-H EA| S =23 2 )~
1H-o| v t}&-4- v & ptel| 24F
[0962] [3}8}2] 144]
/%-3 H o, o H(
g, ST
|
N
[0963] coor
[0964] AAld 28 o ¥4 3 FH 4 9 SLA s, 2 AA A FAH 1 oA ol FFHE (437 mg) L AA
15 2] &4 4 oA AR 3}gE (400 mg) ZHEH EA 3= ( 97 mg) S I
H-NHR (CDCIy) 6 0.96 (3H, d, J= 6.3 Hz), 1.07-1.17 (2H, m), 1.21 (9
H, ), 1.41-1.50 (H, m), 1.58-1.78 (5H, m), 1.84-1.90 (24, m), 2.07-
2.14 (2H, m), 2.67-2.74 (1H, m), 2.77-2.89 (2H, m), 3.17-3.22 (2H, m)
0 3.87 (1H, tt, J=12.1, 3.9 Hz), 513 (IH, br s), 5.71 (2H, s), 6.75
(1H, s), 7.67 (1H, s).
LRMS (ES1) m/z 452 [M + H]".
HRMS (ES1) m/z calod For CuHyNOs: 452. 27606 [M + H]*; found: 452.2761
[0965] %
[0966] (A6 301 (29)-5-[({[(N 2 AAFH2 1) S A o %A}k 1) o) 1 -2~ [ 1-(trans—4- ] ©LA] 2 821~
1H-o] v thE-4- | o & by 24F
[0967] [FA 1] AZFE2IA7I28 20 [ (dEsid) 729 |24 W E
[0968] [3}8h2] 145]
/\
o L)
mo)\
[0969]
[0970] AAle] 29 o] FA 1 3 A slo], ASZENTIE2EALM (5.2 g) E AAlo] 28 o] FA 1 oA Aozl 3}
e (5.0 9) 2FH A4 SFgE 4.1 9 & 4
H-NMR (CDCl;) &: 1.20-1.31 (3H, m), 1.33 (3H, t, J = 7.4 Hz), 1.40-1
.50 (2H, m), 1.60-1.67 (1H, m), 1.72-1.79 (2H, m), 1.87-1.95 (2H, m),
2.36 (1H, tt, J=11.3, 3.5 Hz), 2.89 (2H, q, J = 7.4 Hz), 5.80 (2H,
[0971] S)o
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[0972]

[0973]

[0974]
[0975]

[0976]

[0977]

[0978]

[0979]

[0980]
[0981]

[0982]
[0983]

[0984]

[0985]
[0986]

S=50dl 10-1706885

(4 2]  @)-5-[{I(ANE2dd7t2nd)SA W EA 7E2 R d) opr] e ] -2-{[1-(trans-4-M[ DA S 2 8 )-

-0l m o} &4~ 1w & pke 24k

[3}&4] 146]

ECat
)_:

Ao 28 o] A 3 L T 4 9 TYA ko], E AN A 1 oA Lo FFE (489 mg) R A4
15 9 FA 4 oA oA FE (400 mg) ZHE XA FFFE (281 mg) & WA mAZA AU},

TH-NMR (CDCly) &: 0.96 (3H, d, J= 6.3 Hz), 1.07-1.18 (2H, m), 1.19-1.

33 (3H, m), 1.39-1.50 (4H, m), 1.58-1.78 (8H, m), 1.85-1.94 (44, m),

2.08-2.14 (2H, m), 2.35 (1H, tt, J = 11.3, 3.9 Hz), 2.67-2.74 (1H, m)

. 2.76-2.90 (2H, m), 3.17-3.22 (2H, m), 3.87 (IH, tt, 4 =12.1, 3.9 H

z), 5.17 (1H, br s), 5.71 (2H, s), 6.76 (1H, s), 7.68 (1H, s).

LRMS (ESI) m/z 478 [M + HI".

HRMS (ES1) m/z calcd for GysHiNyOs: 478.29171 [M + H]*: found: 478.2914

5,
[AAle] 311 (29)-5-({[(eFAESAD HIZA [7F= . d popm| i) -2-{ [ 1-(trans-4-H| & A| S 2 3 A )-1H-o] W] T} E-4-
A e pe 24
[T 1] oEN[(dE=ad) 7t 2R ] SA HdE

[3}&4] 147]

A 29 o) B4 1 I LAl dkel, obMEAL (0.78 g) B AAe 28 o T 1 oM dojzl BFHE (1.6
g) 2RE %A IFE (0.86 g) = ATt

IH-NMR (CDGlz) &: 1.34 (3H, t, J= 7.4 Hz), 2.14 (3BH, s), 2.91 (2H, «q,
J= 7.4 Hz), 5.81 (2H, s),

(ZS) S-({I (B 2D FE A |72 Bod fotr] 1) -2—{ [1-(trans—4-H| & A S 2 3 A ) -1H-o| 7| T} E-4-

) H o o
N.. 0 0
$ I
NJ\-—/\COOH
AAld 28 o 34 3 F A 4 o FUIM dtod, B AAlde] FA 1 oA Aoz IFE (177 mg) L HA4



[0987]
[0988]

[0989]

[0990]
[0991]

[0992]
[0993]

[0994]

[0995]

[0996]
[0997]

S=505l 10-1706885
15 9 34 4 oA doxl SFE (200 mg) RHE A FFE (201 mg) S AU

1H-NMR (CDCl;) &: 0.96 (3H, d, J= 6.6 Hz), 1.07-1.18 (2H, m), 1.42-1.
52 (2H, m), 1.59-1.80 (5H, m), 1.85-1.91 (2H, m), 2.09-2.14 (2H, m),

2.11 (BH, s), 2.68-2.75 (1H, m), 2.77-2.92 (2H, m), 18-3.23 (2H, m)
, 3.88 (IH, tt, J=12.1, 3.9 Hz), 5.26-5.30 (1H, br m), 5.70 (2H, s),
6.78 (1H, s), 7.78 (IH, s).

LRMS (ES1) m/z 410 [M + HI~

HRMS (ES1) m/z calcd for CuHsNsOs: 410.22911 [M + HI*; found: 410.2289
2,

[2A1e] 32] (28)-5-({[(IR)-1-(C] RS A) o F A 7F2 R d fobr] i) -2-{ [1-(E W A-4-m P A S 28 4d)-1H-
olv|thE-4-A v g pae =4k

AAle] 15 o] ¥4 4 Aoz FE (0.75 g) ¢ E (3.13 ml) &, 2-mEdZ 292 (1IR)-1-
H{I(2,5-1&A&F 8 d-1-4) A [FF2 B IS AD A Y (0.70 g) 9 O}AﬂEL}E% (12.55 mt) &N8& Hrishar,
AL A 20 AJZE wHHERIE 5 3 ol EA Y-S HUlstel, §715S EEleta 4 kvl 9
gl Azx=AZT. Ak Hrbgtoma WA BAE o7} leoh rdatell A=A ZHA HA SEE
(0.15 g) & LAt B2 27 @ Daicel Chiralpak (5=43%) AD-H, 4.6 mm x 250 mm (5 ), &% &wj
: iﬂ/\}/O]iJ?L{P% (EZEF QL RAEA 0.5 v%, Tolgoldl 0.5 v% &) = 85/15 (1 m¢/min). A
AZE 1 9.4 B (o]FA A BSEA FS), 11.4 & (o]HA B 5 #SEA ¥S), 13.6 & (FA 3F¢E),

15.8 & (OVM] C; #FHA &2).

_,lm
N

MS (FAB) m/z 452 [M + H]*
HRMS (ES1): m/z calod Tor CyuHgNsOs: 452.27606 [M + H]+; found: 452.275

[AA]e] 33] 5-obv]=-2-{[1-(3,3-H B A F 23 ) -1H-o| | thE-4-<d | vl & 2] =4

(57 11 (2E)-5-[(tert-F-FA7FER)otx=]-2-{[1-(3,3-H LA S 2 )-1H-o| v thE-4-L |l & 3l 22

Fared 14 o4 Aol SeE (553 m) | METSOI=RF (15 nt) Sl HeolA PsteE (61 m) &
A7kstel 5wk wwatdnh. o] Wgole], 18-vlobulAFR(5.4.01807-7-21 (217 w) & WAt
Arkstel 20 B4 wwagnh. oAl ael 15 oM Qolxl HEE (250 me) & WAS Wrbsel 1z
S wursgn.  ws Sl GsEE £8AL WkHa ohIENNER FESGT. #7152
R4 FUUEFOR Az, oJRsty, $UE A% FF AASYL.  dold AFEL A7 4 2 A=



[0998]
[0999]

[1000]

[1001]
[1002]

[1003]

[1004]

[1005]

[1006]
[1007]

[1008]
[1009]

S=50dl 10-1706885
ntEOHY (&5 &0 A/ oMEAE = 3/7-1/1) o oJ&l] AAlste] EA SHHE (347 mg) & AT

IH-NMR (CDGIl;) &: 1.02 (6H, s), 1.18-1.24 (1H, m), 1.32 (3H, t, J= T.
0 Hz), 1.45-1.63 (16H, m), 1.72-1.82 (4H, m), 2.10-2.15 (1H, m), 2.95
(2H, t, J=7.2 Hz), 3.11-3.16 (2H, m), 4.05-4.12 (1H, m), 7.04 (IH
br s), 7.15 (1H, s), 7.47 (1H, s), 7.58 (IH, s),

[57 2] 5-[(tert-FFA7k2R )otm = ]-2-{[1-(3,3-H W& ] F 2 4)-1H-o| V| thE-4-Ad Ju &y 24kl g

[3}&4] 151]

s, Boc

< ) /I/I\'fH
éNl \/I\cooa

radl

B oAxde] T4 1 oA dojR 3= (347 mg) & oEE (10 me) o &8&st, 10 % ZetEgs v (3
4, 170 mg) £ #Ulske 4 B9A718E Aol 7 AIZF wnkseiT). Zul S ojslar, oS 7Hehstdl
%uﬁ% =7 AASA. ozl FRES HEgt A 29 A=ZvtEDy (£F &) 0 S/l EM Y
OWE&OH%‘) of ola] At ®A 3FE (337 mg) & AUt
IH-NMR (CDCl;) &: 0.99 (6H, s), 1.14-1.22 (4H, m), 1.41-1.77 (19H, m)
. 2.04-2.09 (1H, m), 2.68 (1H, dd, J = 13.9, 6.5 Hz), 2.73-2.80 (1H,
m, 2.88 (IH, dd, J =13.7, 7.4 Hz), 3.04-3.15 (24, m), 4.00 (1H, tt,
J=12.1, 3.8 Hz), 4.10 (2H, g, J= 7.0 Hz), 4.73 (IH, br s), 6.67 (OH
. s), 1.41 (1H, s8),
[34 3] 5-0}1=-2-{[1-(3,3-TH DA ZF 2 & A)-11-o] | t}Z-4-Q | & p2- g 241
[3}3}2] 152]
-
> NH,
N
&
N COOH
oAl A 2 oA Aol FgEe] 5 N d4F (10 m) & #H7bsle] 6 Al 71) $EEiT). 12y
3, st £mE =5 AASYT Ao FFEE o] w3kgro| fastar, PoraPak Rxn CX (o] i
3 A, 2.5 g) E ISk FAE o] wHFZ AA F, 2.8 @ FRYH/HEE & (28 % YR
YolrE WerE= 10 v s|AMgk &9d) o= =330}, LN FEelo], A IFE (158 mg) =4
A}t

'H-NMR (CD;0D) &: 0.99 (8H, s), 1.02 (3H, s), 1.21-1.28 (1H, m), 1.40
-1.44 (1H, m), 1.50-1.78 (9H, m), 2.00-2.05 (1H, m), 2.47-2.58 (2H, m
), 2.84-2.94 (2.33H, m), 3.55 (0.66H, t, J=7.1Hz), 4.13-4.20 (I,

m), 6.94 (0.66H, s), 6.96 (0.33H, s), 7.58 (0.66H, s), 7.62 (0.33H, s
)o

(A 34]  (2R,4S)-5-o}u] =—4-H & -2-{[1-(trans—4-F| DA S Z & 2 )-1H-o| vt} Z4-L WD g =22 2
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[1010]

[1011]

[1012]
[1013]

[1014]
[1015]

[1016]

[1017]
[1018]

S=50dl 10-1706885

(25,4S)-5-o}v] -4~ & -2-{[1-(trans—4-H E A S 2N 2 ) -1H-o| "] T} Z—4-L | o & } ke 241
[&A4 1] (3E,58)-5-wE-3-{[1-(trans—4-HEA| 2 2)-1H-o] vt} Z~4-d | D 2 } 9] | 2] A -2

[3}sh4) 153]

0
li\Nﬂ\\///[\”/\r‘\JH

[0}
(68)-5-wE-2-% 4 A g d-1-7F2 545 (Org. Lett, 20099, 11¥, 5410#0]#]) (1.0 g) & HEZS}o]
ZF (20 me) o &sfstar, elFEFAbdAErdelAto]= (LIMDS, 1 N HlEZsto|=2gh &, 4.04 ml) &
-78 T oA Astste] 20 w3F wwkekgitt. AgeiA Fare 4 o &4 3 o4 dod sg= (519 mg)
HEZsto| =2t (5 m) &4& 78 T oA #ststo], shit miksiivt. Hhg gl =& FHrbshal,
F7lEs SHEDANER FE8UT. F715S ¥4 FNUEFoR Az F, O%eré}ﬂ, s 7 7 Al
A mAgAl =S At olAE Apgt A Ay A=vtEHY (£F &) 1 oA EAb oA E

m to

Ahold/mlehE = 92/8) o ool AAlstol, FA| 3= (612 mg) & AU

'H-NMR (CDGly) &: 0.96 (3H, d, J = 6.7 Hz), 1.09 (BH, d, J = 6.7 Hz),
1.10-1.17 (2H, m), 1.42-1.52 (1H, m), 1.64-1.73 (2H, m), 1.84-1.91 (
2H, m), 2.07-2.14 (3H, m), 2.47 (IH, ddd, J = 16.5, 11.1, 2.5 Hz), 3.
06-3.12 (1H, m), 3.31-3.36 (1H, m), 3.55-3.61 (1H, m), 3.88 (IH, tt,
J=12.1, 3.9 Hz), 5.78 (IH, br s), 7.12 (IH, s), 7.57 (IH, &), 7.59

(1H, 8),

A 2] (3E,59)-5-""-3-{[1-(trans-4-H DA S 23D )-1l-o| v pE-4-d | D/ }-2-S 29 A g - 1-7F 25

N”‘1

<\ j\ S N

N \n’ "Boc

@]

B AAde] T 1 oA AR 3}eHE (612 mg) o HIEgso|=2FF (18 ml) &0 1.57 M-n-BuLi &4t
Lol (1.49 ml) & -78 C oA HA7}sla, 45 B7F wurslgd t}&- o7 olebitt]-tert-FE (605 mg) =
=78 T oA "7t AA38] S2AA U2 SR ﬂ*iké}‘iiﬂr HES SMol B8 F7tstal ofA B4l
g2 FE3ld, ¥3} AdgE AA F, 5 Y EFoR Ax, oqfsta, 7Agstd &uE S5 AASS
= Ao ARES AP A 24 a2vtEady (85 &) @ dal/oAEAeE = 7/3 - 3/7) o ¢

a4
3 AAste], #Al shgh= (833 mg) & AU
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[1019]
[1020]

[1021]

[1022]
[1023]

[1024]

[1025]

[1026]

[1027]
[1028]

[1029]

s==4

H-NMR (CDCl,) &: 0.96 (BH, d, J =6.7 Hz), 1.11 (3H, d, J = 6.7 Hz),
1.11-1.18 (2H, m), 1.42-1.52 (1H, m), 1.55 (9H, s), 1.63-1.73 (2H, m
), 1.84-1.91 (2H, m), 2.05-2.14 (3H, m), 2.44 (IH, ddd, J = 16.8, 11.
0, 2.3 Hz), 3.21 (1H, dd, J = 12.5, 10.2 Hz), 3.41-3.47 (1H, m), 3.85
-3.93 (2H, m), 7.15 (1H, s), 7.60 (1H, s), 7.68 (1H, s),
[¥74 3] (58)-5-mE-3-{[1-(trans-4-HE A S 28 )-1H-o| v }E-4-A | & }-2-& 2 0] o 2] el -1

tert-4-

Ao FH 2 oA A
, 207 mg) & #H7FstA &
AASAT. dojH AF A
oAE) o o) AAste], FA 3FE (788 mg) & AU},

oA e

H-NMR (CDGIly) &: 0.94 (3H, d, J=6.7 Hz), 0.96 (2H, d, J = 6.7 Hz),
0.99 (1H, d, J =6.7 Hz), 1.03-1.23 (3H, m), 1.40-1.48 (1H, m), 1.52
(6H, s), 1.53 (BH, s), 1.55-1.68 (3H, m), 1.81-1.87 (2H, m), 1.96-2.
10 (3H, m), 2.60-2.91 (2H, m), 3.04-3.20 (2H, m), 3.65-3.97 (2H, m),
6.73 (0.7H, s), 6.76 (0.3H, s), 7.41 (1.0H, s),

72 33FE (830 mg) & OlEFE (25 me) o 831, 10 % FEpFeks

91718k 13 A1zF wnkskd ). ZjE o3}, oJAE AYEte] LS =

S Agg A 29 ﬂiu}izﬂm (£ &uf : SAal/olEMN Y = 1/1-olHE
3.

10-1706885

Z) (3

A 4] (3R,55)-5-HME-3-{[1-(trans—4-HEA| Z 22 )-1H-0]| 1| T} E-4-L | W & }-2-F 29 F g d-1-7} 254
Atert-F9 2 (35,59)-5-wE-3-{[1-(trans-4-HE A S 2 & )-1l-o| vt} ZF4-d | v & }-2-L- 49 | 2| D - 1-7}
=

B tert-5-€

[3}&4] 156]

-~ L
() )
< - /,:L_\\ N}q‘\" ://:‘\_
L1 A
) E Ry N S Py
N |7 TBec NT T Bee
o Q
1st 2nd
BoAAd e FA 3 oA Ao FFE (788 mg) S CHIRALPAK AD-H AMlm] #3 2= (2.0 em*x25.0 cm) = A}
|3t g NA AZefEH I o) tjolrEHEl e &AL, <4 1 10 m¢/min, &= &v) : 4
/olAZaRE =88/12, AE I : 210 m.  ZH &% : 25 C.
2k Mo gmjE 7 FF/ AASIY, & tolxHldleHE 4 AU} ((3R,59)-A : 72 mg, (3S,55)-A
371 mg). ¥ Yol eHE #A48 14 HA AZetEad g o FEgHoR F4g AS Rl
tt, 721 : CHIRALPAK AD (0.46 cm><15.0 cm), < : 1.3 m¢/min, &= &1 : X/ AT EZHE =
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=55] 10-1706885

o

80/20 - 20/80, & ¥ : 210 mm, §A AlZF @ (3R,59)-A] (4.6 &), (35,55)-A (5.2 &).

[1030] [&A 5] (2R,4S)-5-o}n] =—4-w&-2-{[1-(trans-4-H A F 2 & 2 )-1H-o] v T} Z-4- | w| & b 24F
[1031] [&}3F2] 157]
(f-ﬁ\ NH,
TS
£
N ""COOH
[1032]
[1033] AN 33 o TR 3 3 FUEA dlo], B Ao FA 4 oA oA (3R,55)-5-HE-3-{[1-(trans—4-HE
A2 ) -1H-o v tE4-d i d }-2-SA T g d-1-7t2 52 dhert-FE (72 mg) ZFH #A 3F}E (25
mg) < LAt

'H-NMR (CD;0D) &: 0.95 (3H, d, J = 6.8 Hz), 0.98 (3H, d, J = 6.8 Hz),
1.10-1.19 (2H, m), 1.22-1.29 (1H, m), 1.43-1.51 (1H, m), 1.64-1.85 (
6H, m), 2.01-2.05 (2H, m), 2.53 (14, dd, J = 13.9, 6.6 Hz), 2.55-2.61
(1H, m), 2.77 (2H, d, J= 6.8 Hz), 2.88 (IH, dd, J =13.9, 7.1 Hz), 3
.93 (H, tt, J=12.0, 3.9 Hz), 6.94 (1H, s), 7.54 (IH, 9).

HRMS (ESI): m/z caled for C;;HyNsO,: 308.23380 [M + H]*; found: 308.233

70,
HRMS (ES1) : m/z caled for Gi;HpN:Na;0,: 330. 21575 [M + Hl*: found: 330.2

[1034] 1629,

[1035] [ 6] (25,4S)-5-o}v] =—4-m & -2-{[1-(trans—4-W LA F 2 A )-1H-o] n|t}Z-4- | vf & } bl 2 2)

[1036] [3}8}4] 158]

</l\> NH,
TAPS
LW
N""""COooH

[1037]

[1038] Ao 33 o T 3 3 T sted, & Ao T 4 oA ol (3S,55)-5-mE-3-{[1-(trans-4-H &
A EFzdd)-11-o| vt} E-4-d v e }-2-2 4 v H g d-1-7 25 A attert-5-9 (371 mg) E2HE XA 3= (212
mg) S AATh
'"H-NMR (CD,0D) &: 0.95 (3H, d, J =6.8 Hz), 0.98 (3H, d, J = 6.8 Hz),

1.10-1.19 (2H, m), 1.22-1.29 (1H, m), 1.43-1.51 (1H, m), 1.64-1.85 (
6H, m), 2.01-2.05 (2H, m), 2.53 (1H, dd, J = 13.9, 6.6 Hz), 2.55-2.61
(H, m), 2.77 (2H, d, J= 6.8 Hz), 2.88 (1H, dd, J =13.9, 7.1 Hz), 3
.93 (1H, tt, J=12.0, 3.9 Hz), 6.94 (1H, s), 7.54 (1H, s).
HRMS (ES1): m/z calcd for CiHypNsO,: 308.23380 [M + H]*; found: 308.233
[1039] 10,
[1040] [AAlel 351 (2R, 4R)-5-obu] w4~ &-2-{[1-(trans-4-H B A F 2 &) -1H-o]n| thE-4-A v & e 24 2

(2S,4R)-5-o}1] =4~ & -2-{[1-(trans-4-H & A F 2 & A )-1l]-o] v| T} Z-4- | v & } kg 2 4F
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[1041]

[1042]

[1043]
[1044]

[1045]

[1046]

[1047]

[1048]

[1049]

[1050]

[1051]
[1052]

[1053]

SS=50dl 10-1706885

[543 1] (3E,5R)-5-WE-3-{[1-(trans-4-HE A F 232 )-1}-o|n|t}Z-4-Ld [ d D &l }-3] o g P -2-&

[s}eh4] 159]

a
)
L
e /L
AL

(5R)-5-FE-2-& v g d-1-7t2 52418 (Org. Lett, 2009, 11, 5410#0]1#]) (772 mg) < HIEZs}H
olER2FE (15 me) o &3k, YFIAE T AetAte]= (LHMDS, 1 N HEZSlo|=2F8 &4, 3.12 )
£ 78 T oA #Hslato] 1 Az wnkshgict. ALGaA 1-(EH2-4-w DA S 2 A )-1H-o]v|t}E-4-7} 2
el = (600 mg) o HEZSIO|=2Fa (5 m) &9qS -78 T A %o}o}z 0 T oA 3 AIZF wykelQit.

g &dlo] sty FE&HS HUlsta, f7]ES oMEAY Z3k . F715S 5 3t
UEFOR Ax §F, oqnsta, &vls st 7/ AANA mAA *M 3 dolct. oA AYst A 7
o AZvtEaY (§F & @ o EAE ol EA Y/ WEE = 92/8) o 93] AAlste], ®Al 3HE
(500 mg) & LAt

olN

[F74 2] (3E,5R)-5-wlE-3-{[1-(trans—4-HEA S 2 & )-1ll-o]|v|t}E-4-d | d }-2-F A A 2| d-1-7 25
AAttert-5€

[5}eh4] 160]

Ao 34 9] FAH 2 o TUIHA sle], B HAAde] FA 1 oA Ao FFE (500 mg) ZHE HA =
(492 mg) & AAtt.

(&4 3] (GR)-5-wE-3-{[1-(trans-4-HEA| FZ&2)-1-o| vt} Z-4-A | v & }-2-= 4 v H 2| - 1-F 2 524
tert-5-¢

24

RENA
QQ]X\V/i\ﬂ/N\BOG
O

A 34 9 FA 3 3 FYIA
(460 mg) & LATE.

ol
ol
£

, o AN B 2 ol fojxl Bete (490 mg) EHE A e

[ 4] (3R,5R)-5-wE-3-{[1-(trans-4-HEA S Z&A)-1l-o| v t}Z4-d | v & }-2-L 49 ¥ g d-1-71 2524
Attert-F€ 2 (3S,5R)-5-HE-3-{[1-(trans—4-HE A Z 2 A )-1H-o| 7| T} E-4-L || & }-2-& A 5] 9| 2| - 1-7}
252 ert-HE
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[1054]

[1055]

[1056]

[1057]

[1058]

[1059]

[1060]

[1061]

[1062]
[1063]

[1064]

[1065]

[1066]

o
J
Jm
Qﬂ

10-1706885

[3}8+4] 162]
S —
(Y N
. N
‘< PR ‘X -
N‘-. - \l <NW‘11 ‘:/ .
Lo : :
- N R
N/J\‘/'\l/N Bac N~ \”/A\TKN\BDC
‘o]
Fst peak 2nd peak
B AAd e T4 3 oA dojzl 3eE (460 mg) & CHIRALPAK AD-H Alv] #3 Z&l (2.0 cmx25.0 cm) = A}
|3t g AA AZelEa I 9] ol H W &Gl 4 10 mé/min, &F &9 : I
/olAZEREL = 90/10, A& % : 210 m. TH &% 25 C.
& g9 &ulE 7 FF AASY, 4 dolxHHALHE 77 AUt ((3R,5R)-A 298 mg, (3S,5R)-
Al 0109 mg) & YolrH g = A8 g A AZvtEI T o FEaHor F43 As &9l
33t Z+2 : CHIRALPAK AD (0.46 cmx<15.0 cm), < @ 1 ml/min, &3 &uj : A/ o]AZEFHE =

80/20, & 34 :

[Z4 5] (2R,4R)-5-o}r] =—4-wE]

[3}sh4) 163]

A

=

>0

mg) 24 AATE.

210 nm, A

of 33 o ¥4 3 # LA o, A
F22)-1-o| | EA4-L W }-2-& 2 v 2 - 1-7t 2 5 A Aber t -

A7 ¢+ (3R,5R)-A (5.8 &),

-2-{[1-(trans—-4-H € A|

(3S,5R)-A (7.6 &).

S22 )-1H-o| v thE—4-d || & y ke 241

Aldle]l FA 4 oA dojA (3R,5R)-5-WEl-3-{[1-(trans—4-H &

(298 mg) ZHE xA 33HE (134

'H-NMR (CD,0D) & : 0.95 (3H, d,

J=6.7Ho,

1.09-1.27 (3H, m),

1.43-1.52 (1H, m),

0.98 (3H, d,
1.63-1.86 (6H, m),

2.56-2.62 (1H, m),

Jd =6.7 Hz),
2.00-2.06 (
2. 77 (2H,

3.93 (I1H, tt, J=1

2H, m), 2.53 (I1H, dd, J = 13.5, 6.5 Hz),
d J=170Hz), 2.88 (1H, dd, J = 13.9, 6.8 Hz),
2.1, 3.9 Hz), 6.95 (1H, s), 7.55 (IH, s),
[ZA 6] (2S,4R)-5-o}n) =4~ & -2-{[1-(trans—4-H] & A]
[3}&4] 164]
/‘,.m
<LQ rNH2
N\ ZZ/’ "
4 :
N~ ""C00H

AAe] 33 o B4 3 3 BASA shef, B 4
AR 8- TH-0] 1| b E-4-9 o] & }-2-% 9] 9 2] 917 2

AAjelle] FA 4 oA foj
EEDAPAN

1= e
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[1067]
[1068]

[1069]

[1070]

[1071]

[1072]

[1073]

[1074]

o
J
Jm
Qﬂ

10-1706885

ng) &

ne

At

H-NMR (CD,0D) &: 0.95 (3H, d, J = 6.7 Hz), 0.97 (3H, d, J =7.0 Hz),
1.09-1.19 (2H, m), 1.36-1.51 (2H, m), 1.63-1.77 (3H, m), 1.80-1.91 (
3H, m), 2.00-2.05 (3H, m), 2.51 (IH, dd, J = 13.9, 5.7 Hz), 2.54-2.61
(1H, m), 2.71 (1H, dd, J= 12.9, 6.3 Hz), 2.84-2.93 (2H, m), 3.93 (IH
, tt, J=12.5, 3.5 Hz), 6.93 (1H, s), 7.57 (IH, s),

(Aol 36] 4-(oh0] veml€)-2—{ [ 1-(trans-d-vl & A] 2 2 81 21 )~ 1fi-0] 1] c} 54— | ] &} 841 %

b B S E

574 11 4-{[(tert-F-FA7F=2Rd) o] = | mE }-2-{ [ 1-(trans-4-H| G Al F 23 ) -1-o| vt} -4 | v & } S| A}

1
RN
N7 Co0E
AAle 26 9] 1 oA dojxl sgtE (148 mg) & BIEZSfo|==Fa (2 mh) o &alstar, EIAteEY
Agiatel = (LHMDS, 1 N HE#stol=2Fe g 561 ul) & -78 T ol Hslste] 1 AzF wwkalot.

A%alA Bxel 16 o4 Qol7l SRE (113 mp) o ==z Ed (1 n) g1 78 C o4 Astajo

78 T A 3 A7 wukslt.  wg o] Aneluy £ WA, §718L opMEM YR &
Ft. 1% T PVUEFOR A T, oldstw, $WE Wt FF AANA WA 4BS
AT, oAL AFAMLA 5 ) o Fae viREEIIRAI= (87 p) W Eo|ElE (235 m) &
e Hohekel 3 AR wwadlth, olRel 1,8-tlobulAFR(5.4.0187-T-a1 (251 p) & AL
A A7bstel bk wwetddnh. W Solo) gaEae Frstn, B @ £ JA5E A4 T, 5 3
AIEROR Az, oldsln, Aodstl $uE FH AASGY. ol wRES % At A 23 =

2rtEed] (A7) &l o AspeEA/meE = 95/5) o ols) AAlste]l ®Al skt

i
&3
@
o
ne
32
)

H-NMR (CDCl3) &: 0.89 (3H, t, J= 7.4 Hz), 0.94 3H, d, J = 6.7 Hz),
1.05-1.16 (2H, m), 1.26 (3H, t, J =7.0 Hz), 1.33-1.40 (2H, m), 1.44
(9H, s), 1.55-1.63 (3H, m), 1.80-1.87 (2H, m), 2.04-2.09 (2H, m), 2
85-2.94 (1H, m), 3.04-3.11 (1H, m), 3.32-3.37 (1H, m), 3.49 (1H, d, J
=14.1 Hz), 3.61 (IH, d. J =145 Hz), 3.73-3.81 (14, m), 4.05-4.19
(2H, m), 6.57 (0.5H, s), 6.59 (0.5H, s), 6.76 (1H, s), 7.39 (1H, s),
8.13 (1H, br 8),

[&74 2] 4{[(tert-F-FA7F2RE)obn| = o d }-2—{[1-(trans—4-H B A S =) - 1H-o] v th&-4-L | v & } S 4t
SR
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[1075]

[1076]
[1077]

[1078]
[1079]

[1080]

[1081]
[1082]

[1083]

[1084]

[1085]

O
—~ [
A L~

\
N ~7 TCOOEt

AR 3

19 24 3 3
(47 1) & &

At

H-NMR (CDCly) &: 0.83 (IH, t, J = 7.4 Hz),
0.95 (3H, d, J = 6.3 Hz),

=)

s==4

10-1706885

sdsHA ate], & Ao T 1 oA Lol seE
0.88 (24, t, J =74 Hz),

1.04-1.15 (2H, m), 1.19 (IH, t, J = 7.0 Hz

), 1.20 (1H, t, J=7.0Hz), 1.25-1.34 (3H, m), 1.42-1.48 (11H, m), 1
.58-1.68 (3H, m), 1.81-1.86 (2H, m), 2.03-2.09 (2H, m), 2.63-2.72 (IH
,m), 2.82-2.99 (2H, m), 3.05-3.18 (2H, m), 3.75-3.83 (1H, m), 4.09 (
M, a J=70Hz), 410 (1H, 9, J = 7.0 Hz), 546 (1H, br s), 6.68 (
H, s), 7.42 (1H, ),
[ 3] 4-(obr = E)-2-{[1-(trans-4-F & A S 2 ) -1H-o| | thE-4-Ld | H D } AL - A

[8}3}2] 167]

AT
O, "NH,
N /J:\-/ HC
&)
N COOH
B AN Y T4 2 oA Dol EE (47 mg) o 5 N gAF (2 m) & FHrlste] 5 AzF 71 BHekqich.
W T ebslel fulE S5 AASSIT. o FHES o] nElgo| %H*E}O% Wael ZHE YA
A BEHRES AASI, A v SF AAGoZHN, BV 54 FJFE (37 mg) & LA
1H-NMR (CD;0D) & : 0.90-0.98 (6H, m), 1.16-1.24 (2H, m), 1.36-1.57 (4H
,omy, 1.74-1.92 (6H, m), 2.12-2.16 (2H, m), 2.85-3.03 (5H, m), 4.21-4
.27 (1H, m), 7.55 (0.5H, s), 7.56 (0.5H, s), 8.90 (0.5H, s), 8.92 (0.
BH, s).
HRMS (ES1): m/z calcd Tor CiHaN:O,: 322.24945 [M + HI*; found: 322.249
48,
[AAel 371 5-obr]=-2-{[1-(cis-4-3Fo) EFA A RS A )~ 1H-o| vt} 4~ | v & b2 2 4¢
[T 1] CE)-5-[(tert-F-FA7IEZR ) o] = ]-2-{[1-(cis—4~{[tert-F-E (T H D) AL SA A 2 &2 )-1H-

ojvthE-4-A v g

e 2qteld
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S=50dl 10-1706885

[1086] [3}sh24] 168]
TBDPS —O
— Boc
<%> _NH
N /’i
&
Nj\;J\COOEt

[1087]

[1088] Ao 33 o 34 1 7 LAl stol, Fad 17 A4 doxl S3HE (307 mg) T o] 14 oA Aozl 3}
eSS ARSI, ®A SFEE (375 mg) = AT

IH-NMR (CDCl;) &: 1.10 (9H, s), 1.33 (3H, t, J = 7.1 Hz), 1.41-1.46 (
2H, m), 1.48 (9H, s), 1.74-1.91 (6H, m), 2.22-2.31 (2H, m), 2.98 (2H,
t, J= 7.3 Hz), 3.14-3.17 (2H, m), 3.89-3.95 (1H, m), 4.06-4.09 (1H,
m, 4.24 (2H, g, J = 7.0 Hz), 7.19 (HH, s), 7.37-7.41 (4H, m), 7. 43-
7.46 (2H, m), 7.49 (1H, s), 7.64-7.67 (BH, m,

[1089]

[1090] [&A 2]
(2E)-5-[(tert-F-EA 72 R d)o}n| v ]-2-{[1-(cis—4-3lo| EEA A S 2 A )-1l-o| vt} E-4-d [ d g =
Aboll &

[1091] [3}sh4] 169]

HO
) B‘oc
< J/NH
N P
‘/\ \
\va/J\COOEt

[1092]

[1093] B Ao T 1 oA AR FES HEDSI =2 FH (10 ml) o &3isty, EIHEDGFEYRFHE
gefolm 2t &9 (1.0 M, 682 pt) & ALolA Hrbste] spint wwkagict. A EstE EeHTE
FHEZS )2 FT g9 (1.0 M, 204 ©0) & A20A H7lste] 4 A7+ wwkalict. ke gds st
o §ulE FH AASIAL, X AFES Ay A 2 A2eEY (§F &) 0 A/ oA E Y =
1/1-oFA|EAbe ') o] 93] AdAlste], ®Al shtE (220 mg) & AU
'H-NMR (CDCl;) & 1.32 (BH, t, J = 7.3 Hz), 1.47 (9H, s), 1.66-1.78 (
4H, m), 1.88-1.98 (4H, m), 2.12-2.20 (2H, m), 2.93 (2H, t, J = 1.3 Hz

), 3.12-3.16 (2H, m), 3.93-4.00 (1H, m), 4.12-4.15 (1H, m), 4.23 (2H,
g, J=72Hz, 6.94 (1H, br s), 7.21 (IH, s), 7.49 (IH, s), 7.61 (1

[1094] H, s)o

[1095] [ 3] 5-[(tert-F-EAFIER ) o] = ]-2-{[1-(cis—4-3l]| ESA A 2 A ) -1l-o]| 7|t} E-4-d | o & g =
Aboll &
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S=50dl 10-1706885

[1096] [3}8h2] 170]
"
Boc
& J/NH
N g
L)
\Nj\v COOEt

[1097]

[1098] AAd 33 & FA 2 9 B s, B A FA 2 oA Ao e (50 mg) EHE EA FE
(51 mg) = LUt}

1H-NMR (CDGl,) &: 1.20 (3H, t, J = 7.4 Hz), 1.43 (9H, s), 1.48-1.71 (
6H, m), 1.83-1.94 (4H, m), 2.05-2.15 (2H, m), 2.69 (IH, dd, J = 13.9,
6.5 Hz), 2.74-2.81 (1H, m), 2.89 (IH, dd, J = 13.7, 7.4 Hz), 3.05-3.
14 (2H, m), 3.83-3.90 (1H, m), 4.07-4.13 (3H, m), 4.74 (1H, br s), 6.

[1099] 72 (1H, s), 7.45 (IH, s),

[1100] [FA 4] 5-o}r|%x=-2-{[1-(cis—4-3}o| EEZA A ZF2 A2 ) -1H-o| vt} ZF-4- | & 2 24+

[1101] [}k 171]

HO
8\\ NH2
< J
4 Iy
N e “COOH

[1102]

[1103] AAd 33 o FA 3 I FLEA s, B AN FAH 3 oA doH FE (51 mg) ZHE EA EE
(26 ng) ‘:}\}\Tj[—

IH-NMR (CD,0D) & : 1.61-1.89 (10H, m), 2.04-2.12 (2H, m), 2.48-2.59 (2
H, m), 2.85-2.92 (3H, m), 3.96-4.02 (2H, m), 6.96 (IH, s), 7.59 (1H,

[1104] Se

[1105] [A Ao 38] 5-o}r]=-2-({1-[trans—4-(FFHd-4-L 2 A A S22 |-1H-o| ]|t} Z=-4-L e e ) T 24

[1106] [4 1] (2B)-5-[(tert-F-EA7I2 R d)olv]=]-2-({1-[trans-4- (I 2| H-4-L KA A F 2 A |-1H-o] vt} &~
4- e ) ke 22k gl

[1107] [3}eh2] 172]

N// R 0
N 2‘3 B’OC
NH
gﬁmh‘ ‘r
-
<N /)!\7/ ~COOEt

[1108]

[1109] AAle] 37 o] T 2 oA Ao F3E (170 mg) = HEZHSIO|=2Fe (6 ml) o &3sta, Eddd X
(137 mg), 4-3lo]==FA AW (50 mg) 2 40 % Uvlo]|AZ R HolEZ U7l 2B o EETA &N (276 ) & F
7Fste] 55 C oA 5.5 AIZF nRESFSITE. g NS 7etstd &ulE SR/ AASL o ARES ATt
A 728 arntEgy (£5 &) ;@ dAl/olMEald = 7/3-olAEXE) o o3 AAlste], EA 3}FTE

(51 mg) = LA,
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[1110]
[1111]

[1112]

[1113]
[1114]

[1115]
[1116]

[1117]

[1118]
[1119]

[1120]

[1121]

H-NMR (CDCI;) &: 1.33 (3H, t, J=7.0Hz), 1.48 (9H, s), 1.68-1.79 (
4H, m), 1.84-1.93 (2H, m), 2.25-2.36 (4H, m), 2.90-2.95 (2H, m), 3.12
-3.17 (2H, m), 4.04-4.09 (1H, m), 4.24 (2H, q, J = 7.2 Hz), 4.39-4.45

(1H, m), 6.78-6.82 (3H, m), 7.19 (I1H, s), 7.49 (1H, &), 7.62 (IH, )
, 8.44 (2H, dd, J=5.1, 1.6 Hz),

5

10-1706885

[%Xé 2] 5- [(tert =N Fh2 o v ]-2-({1-[ trans—4-(¥] 2] @ -4-2 S A]) A 2 2 8 2 |- 1H-o] v T} 42 }

AAlel 33

(45 mg) & LA,
'H-NMR (GDGly) &: 1.20 (BH, t, J = 7.0 Hz), 1.44 (9H, s), 1.51-1.70 (
6H, m), 1.77-1.87 (2H, m), 2.20-2.32 (4H, m), 2.69 (1H, dd, J = 13.7,
6.7 Hz), 2.74-2.81 (1H, m), 2.90 (1H, dd, J = 13.7, 7.4 Hz), 3.06-3
14 (2H, m), 3.97 (H, tt, J=11.7, 3.9 Hz), 410 (3H, g, J= 7.0 Hz)
4.38 (1H, tt, 4 =11.0, 3.9 Hz), 4.70 (14, br s), 6.70 (1H, s), 6.80
(2H, dd, J=4.7, 1.6 Hz), 7.45 (1H, s), 8.43 (2H, dd, J = 4.7, 1.6 H

t

2o
[374 3] 5-oP=-2-({1-[trans—4-(F Y Dd-4-LFADA| S 2 A |-1H-o| W] o} E-4-d el &) S 241 - A
[5}8F2 174]
P
N \>er
= P
{ . .
.\&{) NH,
_,Nj
G - Hal
N7 "COOH
Ao 36 9 34 3 I FASA s, B A FH 2 oA Ao FFE (45 mg) ZHEH XA Fg=E

(32 mg) & L.

'H-NMR (CD,0D) & : 1.69-1.89 (6H, m), 2.06-2.17 (2H, m), 2.28-2.42 (4H
, om), 2.79-2.85 (1H, m), 2.90-2.99 (3H, m), 3.04 (2H, dd, J =15.3, 9
.0 Hz), 4.47 (H, tt, J=12.1, 3.9 Hz), 4.96 (1H, tt, J= 11.3, 4.3 Hz
), 7.60-7.64 (3H, m), 8.63-8.65 (2H, m), 8.96-8.97 (IH, m),

[HAlel 39] 5-opm]e-2-{[1-(cis-4-v DA FRZH ) -1-ov|hE-4-d o el =24t

- 102 -

°of ¥4 2 ¢ T sk, & AAlee] FA 1 oA Doizl 3tE (50 mg) ZHE EA 3=



[1122] (&4 1]

(2B)-5-[(tert--SF A7k B d)obn| 1 ]-2-{[1-(cis-4-H| B A Z 2 &) 2)-1H-o] v| v}
2hke

o

=54] 10-1706885

E-4-d v A ke
[1123] [3}8+2] 175]
<\(> )/H\Boc
M
&
Nj\fLCOOMe
[1124]
[1125] AAld 3 9 34 1 3 FUsHA sk, Fae] 18 oA Ao SIFHE (0.79 g) ZHEH ®Al SFHE (1.42 g)
S dA
H-NMR (CDCl;) & : 1.00 (3H, d, J = 7.0 Hz), 1.44-1.53 (3H, m), 1.48 (
9H s), 1.63-1.80 (4H, m), 1.85-2.04 (5H, m), 2.98 (2H, t, J=7.2 Hz
y, 3.13-3.17 (2H, m), 3.78 (3H, s), 4.00-4.06 (1H, m), 7.19 (1H, s),
[1126] 7.48 (IH, ), 7.65 (1H, s),
[1127] [ZA 2] 5-[(tert-F-EA 72 R Y)o}u = ]-2-{[1-(cis-4-H LA EF2 3 A )-1H-0]| v T} Z-4-Q | v & pbg) 24w e
[1128] [3}82] 176]
\m\;’\ J/H'"Boc
/N\
& /(
N7~ Co0Me
[1129]
[1130] AAd 33 o FAF 2 9 T3 s, B AAde] FAH 1 oA dojxl FEE (1.42 g) ZHE FA FEE
(1.11 g) & At
TH-NMR (CDGl,) &: 0.98 (3H, d, J = 6.7 Hz), 1.44 (9H, s), 1.44-1.69 (
7H m), 1.81-1.88 (4H, m), 1.92-2.01 (2H, m), 2.72 (1H, dd, J =13.7,
5.9 Hz), 2.78-2.85 (1H, m), 2.90 (1H, dd, J = 13.7, 7.8 Hz), 3.05-3.
15 (2H, m), 3.64 (3H, s), 3.90-3.96 (1H, m), 4.76 (1H, brs), 6.72 (IH
. 8), 1.50 (JH, 8).
[1131]
[1132] [+ 3] 5-olr]=-2-{[1-(cis—4-FE A Z =232 )-1H-o]|n| t}ZE-4-2D | v & }atg] 2AF
[1133] [3}8+2] 177]

‘o
&) NH,
/N f
I
N COOH
[1134]

[1135] AAlel 33 o] &4 3

(0.39 g) & LAt}

A shol, 2 Ao A 2 oA doj EFE (1.11 g) 2HE ®A sete
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[1136]
[1137]

[1138]

[1139]

[1140]

[1141]

[1142]

S=50dl 10-1706885

'H-NMR (CD;0D) &: 1.02 (3H, d, J = 7.3 Hz), 1.46-1.55 (3H, m), 1.58-1
.72 (BH, m), 1.80-1.87 (3H, m), 1.98-2.06 (2H, m), 2.47-2.58 (2H, m),
2.85-2.94 (3H, m), 3.99-4.04 (1H, m), 6.98 (IH, s), 7.59 (IH, s)
HRMS (ESI) m/z calcd CysHygNs0,: 294.21815 [M + HI*: found: 294.21739,

! NH,
h®
— 1] L
WL (J
\\‘\N } \/2\‘__,‘_/,OH i
o SO,H
AAd 15 ¢ B 4 oA dojxl BAE (2.04 g) & HEZS | EF
ALENS 1532 (1.32 g) & Azbshe], Aol 1 Azt wwslgich. A% 238
1 97k FANA FA4 3FE (3.01 g) < AUt

'H-NMR (CD,0D) &: 0.95 (BH, d, J = 6.5 Hz), 1.11-1.21 (2H, m), 1.43~1
.79 (7H, my, 1.83-1.89 (2H, m), 2.05-2.10 (2H, m), 2.37 (3H, s), 2.57
-2.64 (1H, m), 2.70 (1H, dd, J = 14.5, 5.5 Hz), 2.85-2.95 (3H, m), 4
07 (1H, tt, J=11.7, 3.9 Hz), 7.18 (1H, s), 7.23 (2H, d, J = 7.8 Hz)
. 7.70 (2H, d, J =8.2 Hz), 822 (IH, s).
A BM: C gH,;N;0,- C;Hg058S,

ol2x]:C:59. 33, H; 7. 58, N;:9. 02, O0; 17. 18,
6

S 89,
AI=x|:C:59. 09, H; 7. 53, N;8. 92, 0;17. 22
S:.6. 78,

doj7l A BHPES BT X A FE ANE = 1 ¢ %
W E2

J
A1 (TG/DTA) & ¢
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[AAle] 40] (2S)-5-o}u]=—2—{[1-(trans—4-HEA| ZF 2 & A )-1H-0o]v|t}Z-4-D | & } L 2L - p-EFANE=EAL

@ (15 me) o e wA7|aL, p-EF

e ol AFHstar,

1
A2 200 ml/E 71FE, e £E 10 C/RoR A



S=50dl 10-1706885

AAIGI 40 2| BEIES 22 X & 3E

SEUW3 20 ) B2t d (A) U H= (%)

3. 7 23. 9 100
7. 4 11. 9 39. O
11. 4 7. 8 12. 2
17. 6 5.0 14. 3
19. 0 4. 7 12. 4
19. 9 4. 5 63. 6
20. 7 4. 3 22. 1
22. 9 3. 9 14. O
24. 9 3. 6 17. 6
27. 8 3. 2 11. O
[1143]
[1144] [HA]of] 41] (25)-5-o}0] =-2—{[1-(trans—4-HEA| S22 )-1H-o| vt} Z-4-d | v & } A 24} - p-EF A& E4T
4 - 153=E
[1145] [3}sha] 179]
7N
)
{,_\‘ F. /NH:)
;/N"\ﬂ < J\\
N : 3o “H:O
N‘/.\'\/‘T /OH L/] 2
I i
SOH
[1146]
[1147] Ao 40 oA Ao 3HHE (101.6 mg) ol 6 % ¥ HIEZSto|=23FF (600 1) < H7Fsta, 60 T oA
7t g3lstsltt. A2 1 Az WwXsta, AF 448 oA AFHS &, 1 43 FTAAA A sE

(79.3 mg) & LAt}

%ﬁ—f—/—"." C16H27N302 . C7H8038 . 1H20\
=

OIXl: Cc;57. 12, H;7. 71, N; 8. 69, O0; 19. 85,
S:6. 63,
AM=X:C;56. 90, H; 7. 69, N;8. 67, O;19. 81,
S:6. 42,

[1148]

[1149] Aol FA FgEe Y X A 3de AE x 3 @ F 2 o, dEA (IG/DTA) ¢ ZAF}E X 4 9
[Rasni= A, ABA (TG/DTA) & A= A 200 ml/& 7173, 52 &% 10 T/Eo7 =43,

- 105 -



[1150]

[1151]
[1152]

[1153]

[1154]

[1155]

[1156]

[1157]

S=50dl 10-1706885

MG 41 2 Stet=0 22 X & 3|&

B W3 26 ) B2k d (A) U 2= (%)
3.9 22. 9 73. 9
6. 7 13,1 21. 8
7.7 11. 6 35. 3
10. 4 8. 5 20. 7
11. 6 7.7 21. 4
13. 8 6. 4 23. 7
14. 2 6. 3 26. 9
14. 6 6. 1 31. 2
15. 5 5. 7 35. 7
16. 4 5. 4 40. 4
17. 6 5.0 61. 9
18. 1 4.9 48. 0
18. 8 4.7 100
19. 6 4. 5 38. 1
20. 8 4. 3 41.1
21. 1 4. 2 45. 3
22. 2 4.0 51. 5
24. 3 3.7 29. 1

[A13&e] 1] TAFIa &4 A& &4 =4

(1) TAF1®] 243}

Hhg- oo ZAelli= HEPES buffered saline (20 mM HEPES, 150 mM NaCl, pH 7.4, o3} HBS) & AM&3l3ltt.

250 ug/mﬂ -04 TAFI %‘2‘1‘ 12 b Oﬂ, 4 U/mﬂ ?_]_Zl— _E_%H] 12 U/Hlﬂ Ey]] ﬁﬂ E%EE‘E‘%, E?l 19 - ?;53

G3h= HBS &S 30 w Hrbske], HAS mukdk & ALo| A TAFI 2 434 2t} 10

M PPACK (EEW] A&A]) S 10 w A7Iste], EENS %i};}oiﬁﬁ TAFI o] B482 22AZ

TAFla £ 4 Fol BEatn, 546 Al 436 A% 5% 0.1 % 7 H=% 243 BSA

) & sk HBS &9 2050 pt 2 8AEGIT).

(2) TAFTa A3l &Ae] =4

W7 BAL WBS 2 §dlste], WUk FEY 10 W] FEZ oot A ADL ZASAT. 96 vell Z

go]ES] 7} well ol 80 wf °] TAFIa &< 31 10 w o 33 E42& H7betal, 10 &3+ A"sto] A3
7k well o 5 mg/mt = 2AG Foladwd-ged-2la (FAK) & 10 w4 A7hste], o] Egtele] 330

m oAl FFEe] FolE 30 w3k wEstal, v|A] R g FH%ch

(3) Azl &4 1Cy 9 A=
7k well olA9] 7|49 3l £EE TAFla 899 3|4 AD=E o|FofX = BT Aol HEAA, TAFla &4
2SI 94 s3HEe] FE9 TAFla €49 FHo=2HY, 50 % A3l 5% (IC) & =3It

T, 2 S3E A (A 370 A2002/0142855 FZE Fo] AAd 7 9 FHFE) = ARSI e
B} F 3 o e,
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[1158]

[1159]

[1160]

[1161]

S==35| 10-1706885

X 3
TAFla &4 Mol &4
AA 8BS TAFIla 1Cso (M)
1 0. 021
2 0. 0083
3 0. 0088
4 0. 014
5 0. 036
6 0. 021
7 0. 026
8 0. 019
9 0. 018
10 0. 021
11 0. 014
12 0. 025
13 0. 012
14 0. 013
15 (2RAD >0. 10
15 (2SH) 0. 0078
24 0. 0081
25 0. 0070
26 0. 021
33 0. 0075
34 (2R, 48HD) 0. 034
34 (28, 4SHA) 0. 0054
35 (2R, 4RAD >0. 10
35 (28, 4RAD 0. 0051
36 0. 010
37 0. 019
38 0. 0098
39 0. 0093
40 0. 0026
SHErE A 0. 034
o o] SEtES % TAFTa A8l 245 vehia, A4, d4ds, 348 #3d S5, 9384, AR
A AE, H AdS, 2xeY A4S, 489S, 354 29 S S5 B AARTY ARE A%
ojefo A F&ettt
[(AE e 2] @7 Holg] &3 Azt FAol ot H& F &9 H7t
96 ¥ Z#olEe] 20 w/well ©] HBS, 50 pb/well ] 2AzF A4 &7, 10 w/well ©] sHFE &9 (HBS o <]
3 galsta, & WEE A st e &9 ZASATH, 10 w/well 9] tPA (NEWRA (29} Ta
718) & HEHE gsdo] &) 60 v U/ml 7} HEE ZAsar, HBS o & 34]) & Hrlsle] wyk ¥ 10
wh/well € BEg-ol A (13.8 U/mé 9] §1ZF EEH, 170 oM 2] CaCl, 2 0.9 U/ml ¢ EFREEY) & 718l

Ul aRbsian Eeo]E EH R 405 m o F¥ES, 37 T oA BshuA 30 vttt SAste], Sae] J=
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[1162]

[1163]

[1164]

[1165]

[1166]

[1167]

[1168]

[1169]

[1170]

[1171]

[1172]

[1173]
[1174]

[1175]

S==35| 10-1706885

g 24990, §YEe) Fol T ME BN A FYE (ABSmax) O Ak FHE (UBSmin) o F#A
4=

(ABS-ave : [(ABS-max)— (ABS-min)1/2) ol 7} 717+ S3EE YEllE AIAES 1/2 lysis time (1/2 LT) &
24 7 %“4 AL G Au= ST DI E’.‘z‘ﬂ FES 1/2 LT 9 #AZEH, 1/2 LT & 50 % =
3= F ECsy o224 At&3algitt. T, gx22A4 3= A (A 7] A2002/014285% HEH o A

Ael 7 9 BEE) B gAY, AR E 4 o ek,

* 4

HEg =X 24

ALAIGH &Y ol ECso (n M)

15 (28 A 12

SIE=E A 65
2o gEe ¢ e 1 248 dehia, 4934, J4F, #4 B SF, W3, AR
A 94, A AdE, dxed AdE, A8F, hEd 9w $u 3T EE AUR3 AnE A%
oero A fgatth

Wistar WME (F9A : YUE SLC AN & A3} G
A 93 24 A7 FolshAy, e Ay AdeE A 93 =22 AW Fostal, 40 B F Ee 4
A7E Bo] ElodlE wFHsle] AAWoZRE Ala] Adzo] od 2.25 U/ml = FAF PT Aok
(Thromboplastin C plus, Sysmex) < #|4 3 (16.8 mé/kg/hr x 20 min) 3Tl A UxFozA, 9
LeFo] TAFIa A& Folts HAFS ). PT AJeke] & AAZEE 45 2 Jo] AAMOZHE A E=
A Agste], dFE fSakart. AAE $3 =4 A ACL-9000 Hi= ACL-TOPS00CTS & Ab-gale] @73
Zo] S4E= D-dimer S ZA3, A Uz FEAd ek HELS AE3e] . D-dimer 50 % A

[e:

= 8FO2A EDy & =S}

X

ool sgtEe AAUeA e A8 FX F4E veha, AN, gAS, 34 B S5, o
A, AN A A, W AT, 2xe AdE, dEs, 354 9y S 57 e didase A
B2 93 oo w A H&dir).

EE 2 ¥4 HEAshe Aee zzel, 100 ng R AAd 1o 3R, 150 ns o FELZ, 50 ng o
AEZQs D 6 mg o sEolEAvialaS FAFON WS AES ARS;, A4 F, A=Y

(A A el 3) AA

AR el whebA, 100 mg o] AAlel 3 o] spek=E, 0.2 mg o FEO|=A oibshafA, 5 omg o AHlE
Ak, 275 mg o] MEAY AERA, 11 mg o A B 98.8 mg o HEQLAE ARESHY] AT,

T, dgohd Ay (File) & =X
(A A 4) FEA

5 m¢ Fol, 100 mg ¢ nE3AZ
ZAEFH, 1.0 g 9 2EHE &

NS

/\]Oﬂ 4 9 S'E}%L% 100 mg 94 JEF }E%"V]Uﬂ%%%Egz\_, 5 mg o Wl
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[1176]

[1177]

[1178]

[1179]

[1180]

[1181]

SS=50d 10-1706885

(A Al 5) 24

40 % ¢ 3lolE HEREE 3 ¢ o mAAAN &2~ 10 % 9 H=H, 5 % 9o 2% 20, 0.3 % o E9Q 20
D417 % o BER o|FoXE 5 g ¢ AY Fo 100 mg o HEIAZ A 5 9 FHFES TUFo RN A
B

(AAe] 6) FALA

THF% o AAlel 6 9 SRtES, 10 TFR o ZrIAIYF FollA uwkstal, ojojx, FALEFR U
o

wodyel Awk (1) & e A2290712 488 ovtE FuA it 1 oy g g 5
TFla & As) BH& 23, 244, g4%, 34 890 252, ¥74, 4% 40 943, 9 493,
wrsu 44, AdF, G54 dR $3 S5, A4RE 5o Anctemd, ®d, 44 AAFIA £
G Ase] AmopomA fgatt

Relative intensity

5 10 15 20 25 30 35 49
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EH2
—é) TG
)
kQ)
= 3.9%
8
g
3
fia
DTA l
181°C
— T T T T T e T T
50 100 150 200 250
Temperaure (°C)
EH3
g
Z
5
£
o
=
5
D
o
B e T S e LA W e S O S !
5 10 15 20 25 30 35 40

20
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k1
(N2

-a————Weight loss

4
TG
3.4%
9
E
=
153°C 3
=}
M
3.7% l
DTA
63°C
184°C
— T
50 100 150 200 250

Temperaure (°C)
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