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Parkinson's disease. New York: Macmillan, 1987: 153-163]2 =3},

or=zlol o] & Fxpol A & [Diagnostic and Statistical Manual of Mental Disorders, 4 ed.: DSM-IV.
Washington, D.C.: American Psychiatric Association, 1994]¢] &=3}lo]m|d X ujo] 3l 7] whetr] Aok
2 = Atk FAH, ditEe dE=StolmHe tidk 7] [National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer's Disease and Related Disorders Association]2] 7]
=& 7%= st g 4= b, T3, E3 [McKhann et al., Clinical diagnosis of Alzheimer's disease:
report of the NINCDS-ADRDA work group under the auspices of Department of Health and Human Services
Task Force on Alzheimer's Disease. Neurology 1984; 34:939-94418 Z=3hc}.

GASAHMSA)S 2, 8 2 o x5 Ao Ao oA EHE3HA(glial cytoplasmic inclusion
bodies)(E+ 3Z-TE A (Papp-Lantos bodies)&tal® 3HE EF oz v}, MSAS 7 dwtbA el AHA =
T AR AAA 62904 HAE “SEET-TAZ FFw(akinetic-rigid syndrome)” (5, I1<E&H I
FARHAl 2R JIAIY] =)ol vEldis Flelth. AlzkE uf thE AWl AF= d@oA o] A (22%¢0 A
g = k2 RolA, ARA AT DIFACL]) ALY
, =¢d v E aWs N

ol $3s A o},
%4 (parkinsonism) (=2] L,
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o}

(3R, 4R, B B-(HE=F22MHE) T H2|H-3,4-

e

™

F71oll s

S

POl ES AR o =2 H-
- 20 -

FOIESAIAE) Tl H2] D~
FOIESA ) o H2] 5 -

=0
=T

—o

(3R.4R.59)-5-(1-EF 2 2l )ojHz] H-3,4-

0=
(3R.4R.53)-5-(1-EF 2 2HlE)olHz] H-3,4-

(3R, 4R,6S)-b-HIZ o2 H-3 4-L| &
0=

(G o]ZEA &)
(3R, 4R, BR)-5-(1
(Y0l dEA B
(G0l ZA &)

3442

(3R, 4R, BR)-B-(1

3.4-UE

(3R, 4R, BR)-B-(1

3.4-U=

OH
OH OH

HO
HO
HO
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=]
s
-

(3R.4R.53)-5-(1-EF 2 22 oz U-3,4-
=k

(BHOIEZAH B

I
]
IZ:;_"

(3R, 4R,55)-5-oHu|Hz2]H-3,4-1 &

I
0

T
(=]
i I=Z o

(3R, 4R, ES5)-5-0| 2 =2 HOH2]H-3,4-T &

OH OH (3R, 4R.5S) -5 (2-BI0| EFA| =2 Rh-2-
: drmme]H-3,4-0=

T
O

Q

I IZ

o

5 i

(4R,BR}-3,.3-T{EF 225~
(IO ESAHE) T Hz2 H-4-5

M =
o}
I= o

OH OH (4R.BR}-B-(PO ESAHE) 3-HE D=2 D~
' 3.4-T&

T
o
v
. Ziiz_

o
I
-

(3R, 4R.BS)B-(1,1-HEF 2= oH=z|H-
3.4-4&

€L
O
.

OH F (3R, 4R,6S)-B-(EC|EF e 2 HE)ojHz] H-
HD\E'\JXF 3,40

M

H

OH (3R,4R,53)-5-(2,2-T =2 2 2oE) D] H2] Y-
HOW_~ F 3,4-T1&

N F

H
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(3R, 4R.5S5)5-(2-EX 2 2E) 2] H-3,4-

F Ue

o=

OH

\I:;j/\_/
H

T?;/S (3R,4E.BS)-b-A0| S 2= 22O HE| U-3, 4~
H

OH (3R, 4R.BS)-B-(2,2-
Horj/&g Hezeziol2z=28)mHH-3,4 0%

N

OH F (3R, 4R.5S,65)-6-1= -5~
HOL_~ (EREHE)ITHY-3,4-T =

N

OH F (3R, 4R,55,6R) -6 -5~
HO\(\ (22 e 2HE) O H-3,4-T] 2

N

OH F (3E.4R,53.685) b (O EF 2 =2HE)-6-
HOW_~ . HEmHzEH-3,4-T=

XH

OH F (3R, 4R,B5,6R)-5-(CIER 2 2HE)-6-
HOL_~ 5 HEHE Y-3,4-T=

N

OH F (3R, 4R,55)-1-#1Z -5
HO_~ (JeseaHE)ouzd-3,4-0&

(3R.4R,BR)-5-((3)-

Hom GOl ESA EE M) 2 E-3,4- 0 &
I
H

[0106]
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OH F (3R,4R,BSI-1-HE-B-

HD@AF (UEso=He)NHE-3,4-08

o
I

(3R, 4R, BS)-1-H=-5-

HO\G)\F (HE2ezm)uHEY-3 402

=

=A

OH F 1-((35,4R, BRI 3-(UEF 2 2HE) -4, 5-
Hoan tto| T S A HE U-1-Y) HE-1-2

N

oA\H

OH F (3R, 4R.58)-C-(CEF 2 2HE)-1-(3-
HO@AF HE A ) T Ee] H-3,4-0) 2

N

l\©zox

OH F (3R, 4R.53)-E-(CI EF 2 2R -1-(4-

HEHD) o H2] H-3,4-H =

OH F (3R, 4R.BS)-b-(UEFT 2 2HE)-1-
HOW A~ g (MELzEmz|d-53 4-0&

[0107]
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OH F (3R.4R.53)-B-(HEF 2 2HE)-1-(4-

Ho\[\;j)F 202 ER 3,402
N

(3R, 4R,5R)5-((4-

gH OH
Hom == o2y (ol = A HE) T HE H-3, 4-
Oz
N F
H

(35, 4R, FR)3-(LER 2 2HEI-4, 5

OH F
HOL A A a0l E= A -N-Z 2T wHeU-1-
Zla=an e

(3R, 4R, 55)b-(HEF 2 2HE)-1-

Ho\('fij EATEYY-3,4-Us
M
i

(3R, 4R,55)5-(4-HE ) o He] Y-3, 4-U] &

COH F (35,4R.BR-3-(LEF2Z2MHE 4,6~
HOUAF Lol = S A -N-H Y nHe H-1-7t2 2 A0l =
N
A

[0108] @
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(38, 4R, BRI-3-(OEF2EZMHE) -4, 5
Ot EE A y-H Loz d-1-
FIEHE] Q0 E

(3S,4R, BRI-N-RE3-(UEZ 2 2ME)-4,b-
gstol = 2 A g He U-1-512 2 40| =

(35, 4R, 5R)-N-FE-3-(HEF22MHE)-4,5-
Oato| ESA| D 2] H-1-7l= HE| 2 00| £

(35, 4R BR)-3-(UEF 2 2HE) -4, 5-
Oato| ES AN F-OHE m El2] H-1-
gEofE

(3R, 4R BRI-B-(p-Al0]| 2 2 HAl-1-
SOl ESAHE) T Hg] H-3,4-T =

(3R, 4R, 53)-5-(2-AtC| 2 2 HH-1-
EFezdE)HRH-5,4-1&

(3R, 4R, B3)-B-(4-E2 e 2HE T H2 Y-3,4-
Oz

_25_

10-1769396



omn
J
Jm
Qﬂ

10-1769396

OH OH (3R, 4R,BR)-B-((3,5-
HO F HEs22HY) (slol = A HE) Hz -
3,4-0&
N
. F
oH F (3R, 4R,58)-5-((3,5-
HO@A@F HERoewd)ERe 2NN H-3,4-
=
N
" F
oH F 1-((35, 4R BR)-3-(HEF 2L 2MHE) -4, 5-
HOﬁF o stol E S Al 2| H-1-Y) ol e
N
041\
OH F ((35,4R.ER)-3-(LEF 2 2HTE)-4,5-

lmﬁftrkF Hatol E A m e H-1-d) (W g T e
N

OH OH
HO. -~ F
Hol (3R, 4R,BR,65)-6-(2,4-C| == o 2 HIZ) -5~

N (FholE=AHE B H2 Y3, 4-U =
H F slolEEZ el

C:}I'l oH
Fh. o (35,4R,BR)-3-=5 9 2 -5~

d HEl (Gl EsAHE ) ode]H-4-=

H TolERE 20| E
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[0112]

[0113] 33 34
[0114] B

o

=54] 10-1769396

(3L 4R BR)-E-(Flo] C = A HE ) -1-(2-
UEz#zhmHz] Y-3,4-1 &

(3R, 4R, BRI-1-(3-0}0)| Wl Z ) -5
(Blo]E=AHE T HE Y3, 4-T &

(3R.4R,BRIB- (SO E=AIHIE  -1-(3~
e =dHZ ogHe] Y-3,4-1] =

5)—2-0] i —1-( (3R, 4k, BR) -3, 4T slo]| == Al -
(gho] ESAHE ) ol =] H-1-)-4-HE -

-2

4
5
1

(R)-2-O1H] -1-((3R.4R.5R)} =3, 4-T| S} 0] EZ A]-
E-(SHo| ES A MHIE o H2] H-1-L ) -4-D 2 # -

il

(3R, 4R, 5 -5-(EZz2HE oz H-3,4-0&
stolezE 220l

(3R, 4R.55)-5-((R)-1-EF ez =zF)oHz U~
3,4-U&

(3R.4R.ES)-B-(()-1-EF ez =z=d )z H-
3.4-4=

4 % St ool ek whse] A 4 9

= T /y\‘jF.

_27_



[0116]
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\
AN O W \O L 0
O, g 1Pd(OH) H2 A @  OH K,CO3

o} WN T Oa -~ - N
I\/‘ 2 Hel BnCl
BnO” O N"hel
1 2 3

|

N Hel

6

LN / C:) F OH F
R / 0 & :
Swern O\Eit]// DAST ‘[ji]’i\p 1. HCI HO\Ijij/i\F
—_— —_
N N 2. Pd(OH),: H,
4

5

((28,3S,4aR, 8R, 8aR)-2, 3-TI | EA]-2, 3-T WD & E}SFo| =2 -[1,4] T A = [2,3-c]F FH-8-A) A&t S Flol==2
E=2go|=(2). MeOH(500mL) ZF 1(20.0g, 55.0mmol)e] €N PA(OH).(4g WA 6g) E YREFIEWOE(l4g,
220mmol) ¥} d&lar, EIFES 50C WA 55ToA] 718stRtt. dRFgEHOES 371 94F(3 x 100.0mmol)S T}
= 8AIZr AAA Hrbslok. HE A7 ¥, vkE < F7t= wyketa 50C WA 55Tl F7F 16A13F
B tEsY. FulE AR AAS A B AS HFoA FTHAAY. 2 AGES ofAE(150mL) Fell &
dlatar, oFatglon, 2-PrOH 5 HCl& #H7leksivh. A (seeding)stil I thg HE& FoA dZA & A

S WA AXRA TA(11.0g, 71%)EA FHEATE. 1H MR (DMSO-ds) 9.45 (s, 2H), 4.80 (t, 1H, ex),

3=

3.85 (m, 1H), 3.0-3.75 (m, 11H), 2.8 (q, 2H), 1.95 (m, 1H), 1.2 (2, 6H).

((2S,3S,4aR, 8R, 8aR)-6-41d-2 3-T| W) EA|-2 3-T| | DL E}Slo| =& -[1,4] T A = [2,3-c]H FH-8-L ) d| &=
(3). DMF(200mL) = 2(14.85g, 50.0mmol)9] &Mool K,CO5(17.25g, 125mmol)E H7}slar, EFES 40Tl A]

ok 4AZF HQF ﬁms}sau}. o] wj, BnCI(5.7mL, 50.0mmol)& g+ Wl H7}slar, HH&ES 40TCToNA TA] wiks)
Ao}, SulE AFoA ZUA7| L, FFESE E(600mL) Fol dEAIH Y, HC1ES H7Vste] IAFES &fA1H
o}, £dS EtZOE AATE o2, NaCOs2 A7) 3stdt). 89S EtOAc®E F+&3aL(23]), &3 F&5ES =,
I vt BERl(brine) o2 AlFEGon, T ths MgSO, ‘oAl AxZAIATH. §d& offeta, oids X
FollA FEA A FA A we- Ao FAol HA e dzAM FAl BEE(17.2g, 95% IS AFEF o, o
= Z7} AAgle] AFEEFeTE. 1H NMR (CDCls) 7.3 (m, 5H), 3.6-3.8 (m, 2H), 3.5 (s, 3H), 3.4 (t, 1H),

3.26 (s, 3H), 3.268 (s, 3H), 2.9 (m, 2H), 2.2 (br s, 1H), 2.05 (m, 1H), 1.85 (t, 1H), 1.28 (s, 3H),
1.26 (s, 3H).

((2S,39,4aR, 8R, 8aR)-6-¥1 -2, 3-T| H| EA]-2, 3-U | g} 50| =2 -[1,4] T 2 A = [2,3-c]H @ H-8-Q ) 7= &
AGHF (g AxF A)(4). -78C7HA W¥7ZHE CHC1,(150 mL) = DMSO(7.3g, 96.9mmol)<] &Mol| CHCl, & =

A S=Zefo]=(6.1nl, 72.8mmol) 2] &NE AUl irt. HIF Smd =, BES EFES CHLl, <+ 3(17.0g,

_28_



[0120]

[0121]

48.4mmol)e] &Ho] % P% ) F7F 30+ FF wwksgivh. HUP grd F, EES 1ARE §F -78T A
wEkek the tlol Ao golwl (34, 4nl, 193mmol)S A 7Fsgith. o] A

bath)& | A3klaL, i@r NalCO;& 7t ) whg £FES 0C7HA 7F2s A &keltt.

CHLl, % 343 v {§7]15S Elshal NgSo, AolA AxA A, o3 5, &nf& %
AAES Ae7tA ZZntE 89 (Hex/EtOAC) 2 FAIste] A U224 HA slg=(12.7g, 75%) S A3
th. 10 NMMR (CDCly) 9.73 (s, 1H), 7.2 (m, 5H), 3.75 (m, 2H), 3.5 (q, 2H), 3.2 (2s, 6H), 2.7-3.0 (m,
3H), 2.05 (m, 2H), 1.25 (2s, 6H).

((25,3S,4aR, 85, 8aR)-6-41d-8, 8-T| =2 ¢ 2 Wd-2, 3-T|H| EA|-2,3-T|{ D LE}Sfo| =2 -[1,4] T A = [2, 3~

cl¥Ed stolmzg2dtolm(gut A} B)(5). -15C7HA ¥ CHCl,(50mL) 3 DAST(1.4mL, 10.3mmol)e] &
Mol 4(2.4g, 6.9mmol)2] &NE A7ttt 108 F, WES AAStL WHEES Ao wAl s,
o] w, Wg ETFES vhA WEoA WYZhA7aL, E3}F NalC0;2] H7H(o] o] ozt @S AYAIERE Ao

25k NaS0, AellAl AxAzon, ogstn g 7 3ol A

= A7 R S ES AAEET. S S &

ZWA|A FA 298 ALY, FFES AYIA oA AZuEaE T (Hex/EtOAc) 2 FA5te] T4 99
24 A4 3}E(1.6g, 62%)S AFstiTh. 1H NMR (CDCl;) 7.2 (m, 5H), 6.0 (dt, 1H), 3.75 (m, 1H), 3.55
(m, 3H), 3.2 (2s, 6H), 2.95 (m, 1H), 2.85 (m, 1H), 2.3 (m, 2H), 1.5 (br s, 1H), 1.2 (2s, 6H).

(3R,4R,58)-5-(HEF2r) I 3,41 Jo|=E=I2Fo|=(de A 0)(6). = 5(1.6g,
4.3mmol)E EtOH/H0/HCI(40mL/40mL/5nL)©] &35 FollA 37 744 o} ,ED 2498 G o4 AEY 5 S

W74 WhgS HPLCE EYEHEEAE. SulE FFolA AL o3 EtOH}F 37 23] SAISHAIZ Y. IF
2S5 MeOH o &a]A7]3 PA(OH), AolA Fa3tetgdet. 9add, 2ul2 oatz A outds AFd
A ZEAAT. AFES EtOH(50mL) E5-E WA 3 (mp 168°C WA 170TC)Q EA 3-3+E(0.55g, 66%) = A4
Aslslgith. 1H NMR (D,0) 6.15 (dt, 1H), 4.3-4.8 (m, 2H), 3.0 (t, 1H), 2.85 (t, 1H), 2.3 (m, 1H).
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[0122]

[0123]

[0124]

[0125]

S=50dl 10-1769396

\ \
\ O.n\\ N o
O}‘/k_ QH On, 9 OH
o. Ox(j/k
NK@
16

RMgCl

DAST
\
AN S N
O%/ko F 1. HCI O, Q E
2. Pd(OH),; H, T

o8
C

QH OH OH OH
HO\ A~ HOW_~
1 \(j/\ R 12
N N
H HCl H HCI
1. HCl 17 10 1. HCl
2. Pd(OH)y; H, 2. Pd(OH),; H,
OH F
HO~ OH F
HO\ A~
" \(jA
H  Hcl N
H HCl
13 14

(R)H(S)-1-((2S,3S,4aR, 8R, 8aR)-6-4124-2,3-T] W] EA| -2, 3-T | &E}8lo| =2 -[1,4] & A =[2,3-c]H F H-
8-)ol et vt Az} D(15/16). F<= THF(100mL) = 4(7.0g, 20.0mmol)2] &oll MeMgBr(3:1 THF/EF<l
20.0mL, 1.4M)S 7t wHSES WA A4 wdtsiglt. w3ES 23 NClE dFsn £F

(

o ofy

h=]
=

o|

I

o

2

EtOAcE FZ3F3th(23]). &3 F2E5S BEdo2 AFHSIAL, NaS0, oA dx:AIF oW, s X
=LA T, AFES AY7A a=etE gy (A/2-Prol) 2 AAste] F8 o)A AA(15)(1.6g, 24.6%)S A
Fakoith. 1H NMR (CDCl3).7.3 (m, 5H), 4.15 (m, 1H), 3.5-3.9 (m, 3H), 3.3 (2s, 6H), 2.85 (m, 2H), 2.0
(2m, 4H), 1.3 (2s, 6H), 1.2 (d, 3H). 3 2% o|AAA(16)(0.55g, 7.5%)F Hglatgdrt. 7.3 (m, 5H),
3.75 (m, 2H), 3.5 (m, 2H), 3.2 (2s, 6H), 2.8 (m, 2H), 2.0 (t, 1H), 1.75 (m, 2H), 1.2 (2s, 6H), 1.0 (d,
3H).

T =245 ¥ o HPLCE AEE < 8l

o) KeN
= =
wetolth, Fy 2AS A ek

(3R,4R,5R)-5((R)-1-3to| =& A &) g 3,49 (17). & 2
=« 33&E 15(0.55g, 1.5mmol)E 9/1 TFA:H,0(20mL)e] Z3HE ZFo|A
&

55 EtOHS} &4 23] WA 33] FAISEAIZ] T2 EtOH 5ol Al713L 34 K,CO= ATt A E o
S HCl do & HSAZ|a PA(OH), AolA 43 el er. Zujf

)
e

O

®

=

2
K
2
o
)
of{
g
>
of\
1)
>
S
(o
H
(3L
=il
e

0.IN NH,OHR &23h= o] gk ] (Dowex 50WX8-
20005 AREste] AAlSS. Hdd EAE getal sddxzst Al 8gh=(0.12g, 500) S AFEATh. 1
NMR (D:0) 4.2 (q, 1H), 3.65 (m, 1H), 3.45 (m, 3H), 2.8 (m, 2H), 1.65 (m, 1H), 1.15 (d, 3H).

(3R,4R,5R)-5((S)-1-3lo|==2A g &) FH g 3,4-t]L(10). 3}gE 16(0.34g, 0.93mmol)S A7) 7|&d wHiet
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[0127]

[0128]

[0129]

SS50dl 10-176939%6

ol grEste] xA S3=(0.11g, 75%)S AF3FATE. 1H NMR (D,0) 4.15 (m, 2H), 3.5 (m, 1H), 3.35 (t,
1H), 3.15 (m, 2H), 1.8 (m, 1H), 1.1 (d, 3H).

((2S,3S,4aR, 8R, 8aR)-6-41A-8(S)-(1Z2F 2 2o &)-2,3-T | EA]-2, 3-T| & &g} 3lo| =2-[1,4]T| LA =[ 2, 3-
cl¥a g (11). vt Ax} BE AL83e] & 15(1.8g, 5.0mmol) S ZF o 23}, Ag714a a=2ntE g
9] (Hex/EtO0Ac) = FA 33E(0.42g , 23%)S AF38HcE. 1H NMR (CDCls) 7.25 (m, SH), 4.7-4.9 (dgq, 1H),

3.75 (m, 2H), 3.4 (m, 2H), 3.2 (2s, 6H), 2.8 (m, 2H), 2.0 (m, 3H), 1.35 (dd, 3H), 1.2 (2s, 6H).

(3R,4R,5R)-5((S)-1-ZF 2 24 d) v Had 3,4-0& %}OIEEEEE}O]‘:(IS) 3138 11(0.42g, 1.14mmol)<
dhk Ax) Coll 7]&E upel Zo] gRFEUT. FulE AAS T, ods WFoA SHAZ o Etonet &
A SASTAACG2F]). HAdE FFES oA=L g 2iste] WA uAzA ®A 818E(0.20g, 88%)S
AFstd . 1IH NMR (DMSO-ds) 9.0 (br s, 2H), 5.6 (d, 1H, ex), 5.4 (d, 1H, ex), 5.0-5.2 (dq, 1H), 3.55

(m, 1H), 3.2 (m, 2H), 2.9 (t, 1H), 2.7 (¢, 1H), 2.2 (m, 1H), 1.3 (dd, 3H).

((2S,3S,4aR, 8R, 8aR)-6-1A-8(R)-(1Z 2 9 24| &)-2, 3-T| W EA]-2 3-TI WD LE}slo| =2 -[1,4] T A = [2,3-
clgad(12). 4 Az BE AFg3sle] 3EE 16(0.55g, 1.5mmol)S ZF 90 =23}sle] %A 33E(0.22g, 40

)& AF3H3Tt. I NMR (CDCl3) 7.3 (m, 5H), 5.0 (dq, 1H), 3.8 (m, 1H), 3.5-3.75 (m, 3H), 3.3 (2s, 6H),
3.0 (d, 1), 2.9 (m, 1H), 2.1 (m, 2H), 1.85 (m, 1H), 1.3 (2s, 6H).

(3R,4R,5R)-5((R)-(1-EF .24 €) a-]—]am 3,4-t)& slol=zgzdo|t(14). 3FE 12(0.22g, 0.6mmol)S
At A=} Col 71sd ukel Zo] gRTEGT. SuE AASS &, AfAS AFA THAIZ e EtOHe} 3§
7 FSAEEAHG(23]). Y= W%E ol EZ A wE4ste] WAl mARA FA 3EE(0.08g, 67%)S
AFstdtl. 1H MR (D,0) 5.1 (dg, 1H), 3.5 (m, 4H), 2.8 (m, 2H), 1.8 (m, 1H), 1.3 (dd, 3H).
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[0131]
[0132]

[0133]

[0134]
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N L \O o o}
O o 1PAOH) H W Q  OH K,COs

0 WCN T O - N
Ij 2. HC BnCl
1 2 3
\ \
0

Swern

Oa :
DAST \‘\/j)\F 1. HCI HO\(j)\F

4 5

((2S,38,4aR, 8R,8aR)-2,3-T W] EA|-2, 3-T] vl L g5 o] =2-[1,4] LA =[2,3-c]F g d-8-A) | etL 3lol==
E=2do]=(2). MNeOH(500mL)  1(20.0g, 55.0mmol)e] £N-& PA(OH),(4g WA 6g) P FEFIEVE(l4g,
220mmol) 3} $+3tar, E£3ES 50C WA 55CoA 7FE353Y. dEFEWoIES F7F %(3 x 100.0mmol)S ¢}
S 8Azbll AAA sl HE H7F 3, dbE EFES FUlE wwksta 50T WA 55TolA F7F 16417
ot ZHdEGiTh. EulE ARE AAS L G NS %oﬂ SUAHY, 2 YA ES olHE(150mL) Foll &
Jalar, oJztsigdoem, 2-PrOl & HC1S H7lekith. A ¥ (seeding)dhal L U HE FolA WA 5 A
WA ARA wA(11.0g, 71% 24 2390, H MR (DMSO-ds) 9.45 (s, 2H), 4.80 (t, 1H, ex),

rﬁ F}°1
e
_t o

>~

ol
H

oX
i
o

3.85 (m, 1H), 3.0-3.75 (m, 11H), 2.8 (q, 2H), 1.95 (m, 1H), 1.2 (2, 6H).

((2S,35,4aR, 8R, 8aR)-6-13-2,3-UH| F-A|-2,3-UH D SE}3to| =2 -[1,4] ] FA| =[2,3~c] ]
(3). DMF(200mL) % 2(14.85g, 50.0mmol)e] &Ml K,C0;(17.25g, 125mmol)E 3 7}sk3t

oF AAZF FoF wukElglt). o] wf, BnCl(5.7mL, 50.0mmol)S &F Wol| A }sla, WHSES 40T A BA)
Att. &S HFAA LA, ZHFES E(600mL) Fo FEAZCH, HCIS FHrlelel AFHES &34
. 89S Et,02 AHT oS, Nal0:2 A71438I k. §98 EtOAcE F&31a1(23]), 33 FE2ES =,
I g BEelez Mg oen, 1t MgS0, AollA AZAH . 98 oJ931ga, JHAS AT F
WA A T 1] o9 A2 o] g edBA BA 3FEE(17.2g, 95% S AFIRoH, o= FUt

A7l AF&sch. H MR (CDCls) 7.3 (m, 5H), 3.6-3.8 (m, 2H), 3.5 (s, 3H), 3.4 (t, 1H), 3.26 (s,

H )
i
o
0
e,
S
uf
o

3H), 3.268 (s, 3H), 2.9 (m, 2H), 2.2 (br s, 1H), 2.05 (m, 1H), 1.85 (t, 1H), 1.28 (s, 3H), 1.26 (s,
3H).

((2S,35,4aR, 8R, 8aR)-6-112-2,3-T| v B A|-2, 3-U H| D SE}ZIo| E2-[1,4] Y & A = [2,3-c]F B H-8-L) T2 &
223 = (g8 A3F A)(4). -78C7A W7ZHE CHCl,(150 mL) & DMSO(7.3g, 96.9mmol)e] &oo] CHCl, & <
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[0137]
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[0139]
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i
A

g E2gto]=(6.1mL, 72.8mmol) o] &NS A7lsiglct. b & %, 6k E3HES CHCl, 5 3(17.0g,

8.4mmol) o] &Ho] ZH7p= wf F7} 30 FF wRFSITE. HUPF gR®E &, WEES AR Ft 78Tl

Wk v, ol AR do"olRI(34.4nl, 193mmol)S A7EeRqltE. o] /Wb ¢hmE , WSS AAE

3, X3} NaHCO:& H7be wf whg EFES 0C7HA 712> A sk, EFES Fke F71 CHLlL,E 34 g
= Z

U 715S wElshal NgSo, delM AxAZT. o3 5, SulE zleelA 742

S 2obE 199 (Hex/EtOAC) & AASte] AA o A=A TAl S32(12.7¢. 75%)S AFs+Ach. H NR (CDCl,)

=

S

=

o

£
i
o
il

9.73 (s, 1H), 7.2 (m, BH), 3.75 (m, 2H), 3.5 (q, 2H), 3.2 (2s, 6H), 2.7-3.0 (m, 3H), 2.05 (m, 2H),
1.25 (2s, 6H).

((25,35,4aR, 88, 8aR)—6—uﬂz<4_—8 -t ZF2WE-2,3-tHEA-2,3-UHE E3to| =2-[1,4] ] SA =[2,3-
clFgd slolezFzgolm=(dut Hx}t B)(5). -15C7HA] W= CH,Cl,(50mL) 3 DAST(1.4mL, 10.3mmol)<] &
Aol 4(2.4g, 6.9mmol)e] &AL FHIlslATh, 108 ) WE&S A ASIL HREES A2 vk wukslgdt),
o] wf, Wkg EFES YAl WEdA WBAAZIZ, £ NaHC0;2] H7F(e] Fo] ofF BES AAstm= A 5ol
T A7FhE wgES AASNT. F715S FE8h NaS0y dollA AxAIz o, oFsta §ujE FddA
TUAA FA ods AT, AFES AItA golA ZRetE Y (Hex/EtOAc) 2 AAISt 4 o

1

2A xA 33HE(1.6g, 62%9)S AFsEtE. H NMR (CDCl3) 7.2 (m, 5H), 6.0 (dt, 1H), 3.75 (m, 1H), 3.55
(m, 3H), 3.2 (2s, 6H), 2.95 (m, 1H), 2.85 (m, 1H), 2.3 (m, 2H), 1.5 (br s, 1H), 1.2 (2s, 6H).

(3R,4R,59)-5- (T EFZ2WE)ddgd 3,4-YL IFo=2FI2o|=(gdt Ax C)(6). IFE 5(1.
4.3mmol)E EtOH/H,0/HC1(40mL/40mL/5mL) 2] &35 Fol|A 37F 7tgeta, 2 248 o o4 A%

b+ wke-& HPLCE EUEHslt. &rls Aeolr S2A171 v EtOHsh 7] 23] FA|S2AIR
=& MeOH ol 8321713 PA(OH), “Jol A a3tsigltt. ehusw, FujE o3tz AAs L o3

1A, FHFES EtOH(50mL) =5 WA 31 (mp 168°C WA 170C)Q ZA 33E(0.55g, 66%)= A2
1

2
mb
OH
2

x
ol\
1y
it
>

Astebdot. H NMR (D0) 6.15 (dt, 1H), 4.3-4.8 (m, 2H), 3.0 (t, 1H), 2.85 (t, 1H), 2.3 (m, 1H).
OH F , OH F
HO\(j)\F R®X; K2CO3 HO\Ej)\F
N HCI N
H é5
6 7(a-e)

(3R,4R,55)-1.88-5-(JEF e 2rg)vald 3,4-0 (Yt FEst D)(7a; R = Bu). 6(0.30g, 1.4mmol),
K,C05(0.48g, 3.5mmol) % BuBr(0.20g, 1.4mmol)¢] EFEL DMF(10mL) ZolA @slar kAl 60TolA 7tdstd
o &ulE FFA FEAIHoH IAFES EtOAc Tl fdsta, &, 2 thg BHElez AFsgioen,
Na,S0, ol dx:AIZT. o3 &, ofds JAFolx FLAIA A=rE 28 (CHLCL,/(9:1) MeOH/NH,0H) =
AAF 2 ANBS ATEH A Agowd TA FFE0.25g, 800 AFEHATG. MI = 224, H NR
(DMSO-ds) 6.2 (t, 1H, J =57 Hz), 5.13 (d, 1H, ex), 4.91 (d, I, ex), 3.3 (m, 1H), 3.1 (m,1H), 2.9 (m,
oH), 2.3 (m, 2), 1.95 (m, 20), 1.75 (t, 1), 1.2-1.5 (2m, 4H), 0.9 (t, 3H).

5

(3R,4R,59)-1. ¢L-5-(vZF=vd) g d 3,4-t]2(7b; R = &™), ¥t A DE uwebd, ¢H Bz}
o]=(0.17g, 1.4mol)E A&3te] WA 1R =A ®A BFTE(0.22¢, 76%)S HS3ch MH = 208. H NIR
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[0142]

[0143]

[0144]

[0145]
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(DMSO-ds) 6.2 (t, 1H, J =57 Hz), 5.8 (m, 1H), 5.2 (m, 3H), 4.92 (d, 1H), 3.3 (m, 1H), 3.1 (1H), 2.95
(d, 2H), 2.85 (d, 2H), 1.9 (br m, 2H), 1.75 (t, 1H).

(3R,4R,59)-5-(t| &2 2 2vWd)-1-(4-Z2 o =wlA)AHad 3,4-t]L(7c; R P o 4-Z2ozwld), NS A
oA A3l 4-ZFo=wMlA B Eulo]=(0.26g, 1.4mmol)E AL&dle AL AQstues Uuk HxF DS wehA,
WA A ZA BA SHEHE(0.22g, 56%)S HEaSIT. MH = 276. H MMR (DMSO-ds) 7.4 (m, 2H), 7.15 (m,

2H), 6.2 (t, 1H, J =57 Hz), 5.2 (d, 1H, ex), 4.9 (d, 1H, ex), 3.5 (q, 2H), 3.3 (m, 1H), 3.1 (m, 1H),
2.8 (m, 2H), 2.0 (m, 2H), 1.8 (t, 1H).

(3R,4R,59)-5- (&2 2 2vWd)-1-(4-WedulA) I H A 3,4-t)&(7d; R = 4-wguld). whso Aeox 23
slal 4-vwewld B Fulo]=(0.26g, 1.4mmol)S AEStE AL AQstues vk Axt DS wigbx], WA uA R
A FA BHEE(0.30g, 81%)S Stk MH = 272. " MR (DMSO-dy) 7.2 (m, 4H), 6.2 (t, 1H, J = 57

Hz), 5.2 (d, 1H, ex), 4.9 (d, 1H, ex), 3.5 (q, 2H), 3.3 (1H), 3.05 (m, 1H), 2.8 (m, 2H), 2.5 (s, 3H),
1.95 (m, 2H), 1.8 (t, 1H).

(3R,4R,58)-5- (1 B2 2o €)-1-(4- WS4 R) Ao 3,4-T]2(Te; R = 4-7I1SAMA). gL HeoA
Addgeta 4-vE5ad F2eko]=(0.26g, 1.4mol)E AR&StE A& Alelstars AWt dAF DE webd, 74

ANdozA ®A §3E(0.19g, 49%)S HFS=aHch MH = 288. H NMR (DMSO-ds) 7.3 (m, 1H), 6.85 (m, 3H)

Wi

6.2 (t, 1H, J =57 Hz), 5.2 (d, 1H, ex), 4.9 (d, 1H, ex), 3.75 (s, 3H), 3.5 (g, 2H), 3.4 (m, 1H), 3.1
(m, 1H), 2.85(m, 2H), 1.95 (m, 2H), 1.8 (t, 1H).

QH F OH F
HO\O)\F RSZX; K,CO5 Ho\(ij
N HCI N
Zoos
6 8(a-c)
1-((35,4R,5R)-3-(H B2 L 20| ")-4,5-1]sto| =2 A 3 v g P-1-) A e-1-2(8a; Z = C0; R = H&). %2

Ao Adgsta A=Y F280]=(0.17g, 1.4mmol)E A&l AS A Yt dwt dxk DE uhabA,
WA A=A A SEE(0.26g, 71%)S BE3Mch. MH = 252. H NMR (DMSO-dy) 5.9-6.5 (dt. 1H), 5.35

,_‘

(m, 1H, ex), 5.25 (m, 1H), ex), 4.2 (dd, 1H), 3.75 (dd, 1H), 3.35 (m, 2H), 3.1 (m, 1H), 2.85 (m, 1H),
2.3 (t, 20), 1.9 br m, 1H), 1.4 (m, 2H), 1.25 (m, 2H), 0.85 (t, 3H).

(3R,4R,59)-5-(F|E2 0 2 d)-1-(Met& T ) A D 3,4-T1(8b; Z = S0 R = Me) WS-8 Alo]x] 23
st MerEEd ZZdto]=(0.16g, 1.4mmol)E AFESHE AL AYstue 4wt Az DE uehA, WA mA=
A A BEE(0.17g, 519 P59 H NMR (DNSO-ds) 6.2 (t, 1H, J = 53 Hz), 5.43 (d, 1M, ex),
5.38 (d, 1H, ex), 3.2-3.7 (m, 4H), 2.95 (s, 3H), 2.85 (m, 1), 2.7 (t, 1), 2.1 (br s, 1H).
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

S=50dl 10-176939%6

(3R,4R,58)-5-(Z= 2 2vd)-1-EA A 3,4-1J2(8b; Z = SO,; R = Ph) W3S Aeox Aaaln
FdleExrd S280]=(0.26g, 1.4mmol)E AHE3lE RS AQstas Iyt A DE weha], WA A2 A
A BHE(0.35¢, 67%)S HE=3YT. H NR (DSO-dy) 7.6 (d, 2H), 7.45 (d, 2H), 6.25 (t, 1H, J = 53

i

=1

Hz), 5.4 (2d, 2H, ex), 3.3-3.55 (m, 4H), 3.2 (m, 1H), 2.5 (m, 3H), 2.4 (¢, 1), 2.1 (m, 1H).

OH F 5 OH F
: RSNCX :
N N
H

X)\NHR"’
6 9(a-e)

(35,4R,5R)-3- (U ZF 2. 2W|Ed)—4,5-T 30| EEZA-FZ 20 H g d-1-Ft2EAm =(Y8k AX} E)(9a; X = 0;

R = T=H), 3 THFGnL) F 6(F3 €971)(0.29g, 1.2mmol)e] fHo] XZ2F o] AAjold|o] E(0.10g,
1.2mol)E H7Feta WHgES A4 A wksl. SulE Aol FHATL IFES AZvELT

1 (CHCL,/MeON) 2 A8k A mAl2A FAl SEE(0.14g, 48%)S AEsAc. M = 253. H NMR (DMSO-
d) 6.7 (t, 1), 6.22 (t, 1H, J = 53 Hz), 5.25 (d, 1H, ex), 5.15 (d, 1H, ex), 4.05 (d, 11, 3.9 (d,
1), 3.3 (n, 20), 3.0 (q, 2H), 2.5 (m, 1), 1.8 (br d, 1), 1.4 (m, 2H), 0.85 (t, 3H).

(35,4R, 5R)-3-(HEFL2H9)-4,5-Yto| EFA-NH 9 H Zd-1-7t=2 FA =(9b; X = = 7d).

v dxk B webA, dd O]i/\]O}LﬂO]E(O.Mg, 1.2mmol)E AR&Ste] wlA) 1A 2 A ﬁxﬂ ﬁru%(o.mg, 62
w9 P5aATh. MI = 287. 1 NMR (DMSO-ds) 8.7 (s, 1), 7.45 (d, 2I), 7.3 (t, 2I), 6.95 (t, 1H), 6.3

(t, 1H, J =53 Hz), 5.35 (d, 1H), 5.25 (d, 1H), 4.1 (t, 2H), 3.3 (m, 2H), 2.85 (t, 1H), 2.75 (t, 1H),
1.95 (br d, 1H).

(35,4R,5R)-3~(F 272 2rld)-4,5-T) 80| =S A-F- P &3 e] W-1-7k 2 A =(9¢; X = 0; R = £@). Ay
dak B whebA, FE o] arjoldlo] E(0.12g, 1.2mmol)E AREste]l WAl nAlm A 24 3H8HE(0.24g, 76%)S

g =3skglt. ME = 267. 'H NIR (DMSO-ds) 6.6 (t, 1H), 6.2 (t, 1H, J =53 Hz), 5.25 (d, 1H), 5.1 (d, 1H),

4.05 (d, 1H), 3.9 (d, 1H), 3.35 (m, 2H), 3.05 (g, 2H), 2.65 (t, 1H), 2.45 (m, 1H), 1.8 (br d, 1H),
1.2-1.4 (2m, 4H), 0.85 (t, 3H).

(35,4R,5R)-3- (U EFL.2Wd)4,5-t 30| =EA-FFE A g d-1-FI2 HE| ol =(9d; X = S; R = 7d),
vk Azt BEE uEbA, FE O]AE QAo O] E(0.14g, 1.2mmol)E AFEste] FA AJHoBAM HA 3IFE
(0.21g, 63%)< F=39c. M = 283. H NWR (DMSO-ds) 7.85 (t. 1H), 6.25 (t, 1H). 5.35 (2d, 2H), 4.8

(d, 1), 4.45 (d, 1H), 3.45 (m, 2H), 3.25 (m, 1H), 3.05 (t, 1H), 2.8 (t, 1H), 1.85 (br d, 1H), 1.4 (m,
2H), 1.35 (m, 2H), 1.1 (m, 1H), 0.95 (t, 3H).

(35,4R,5R)-3- (U EF 22 E)-4,5-U3o| =EZA-FH I H 2 d-1- Ft2RE] Lo =(9%e; X = S; R = #d).
gt Azt EE uhgha], Fd o] AE|QAoMo]E(0.16g, 1.2mmol)E At WA mA|RA ¥A] FEE
(0.31g, 86%)< =3I, MH = 303. H MR (DMSO-dy) 9.5 (s, 1H), 7.3 (m, 41), 7.1 (t, 1H), 6.35 (t,

1), 5.35 (2d, 2H), 4.85 (d, 1H), 4.55 (d, 1H), 3.45 (m, 2H), 3.2 (t, 1H), 3.0 (t, 1H), 2.05 (br d,
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[0156] [WFE-2 4]
\
\ 0
< 9 \/L\\
Lo On
o F
O,/,]/'\Q OH H
1.2 5 o OH E
R  Deoxo-fluor -
rrere——— N
2. Pd(OH),; H
© (OH)z: Hy I,:li HCI
7a-c 8a-c 9a-c
Swem 1. HCI
2. Pd(OH)yH 5
\ OH OH
fo) HO - :
o4 0 9 N
14a-c
NK@
10a-c
QH OH
R
H] N
1. HCl H
2. Pd(OH),; H,
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\ \
N 1 1
L \ W
o}/kc-’ on //L OH E
C HO
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[0158] [¥F-S-2] 5]
OH F
'il QH F
F
OH F .
HO, ~
F
108 o
JY x
RHN o] RNCO
RC(O)XCI
OH F
OH F HO P -
- 6 > N
N |
S0,
A RSO,CI R
RHN S
OH F
HO F
\
SO,
[0159] RHN”
[0160] [9F5-2] 6]
Q’I QH QH
______ . ] P U . eeee M
N N N N
. . ' R
N AR Ao R o
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[0162] [9H-&-2] 7]
-
o)
o,,% OH F
4 Q i F e HO : F
102 Deoxo-Fluor OTUX e
N
N
Bn H
P
A9
/O"\/LQ oH
10a PhsPCH-Br 0 7 F—— HO\O)\
BuLi T "
N
Bn H
L
o
Y
O
9-BEN
—_—
En H20;
5

Ok,
CBrFoHVPT
N Zn, THF

Bn
Lo
’ o)t
/O"\/L? | 7
OTj) CBryFo/PhsP
---------- o
N KF/18-Cr-6, 2x-=cte
Bn
-~

[0163] &

[0164] ¥, &rE X A74E

[0165] & uEe s 9ol AR sk keAow s8ue o, vigkE R dveke s TP ok
Hoz &85 9& Li, Na, K, Ca, Mg, Fe, Cu, Zn, M3t 2& 7] d7]25E FesE 9 NN -t]op
delgdjopyl, 77k, Egodoetnl, 1, $abshE, titelIRd Mo, WEXER, wdotw, Ed
doprl, Elopulah e f7] 9719 & dAudowl, G, dd S Ed e 71E Y], 2l &
g, wel, F4, olaFal, =2, ER2Al, Ax", Al2HSl, vEed, ZEY, sfo|=sA] 2EY, 3
ZEE, end, Al okErd, MYt g A opulmate] 5 Dol A mi AfE opwlmatd &
ARG opmiedls FrofUd, X@r7h ER, oflw, o, dAd, YId, dRE Eo Afkd dRE o
2 FFulE doRiH Aud A Foluds ZFT. A2 Adsu sfolmrIReln, F¥olE,
HEIE, 23015, AFRHo|E, B, sfojurdefols, ofAEolE, BEEHE, @eldo]E,
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[0167]

[0168]

[0169]

[0170]
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AEHOE, HAelE, BudoE, vgEEyolE, Wz, dddclE, WAEEolE, ofazey
oE, FYAREAAE, ALITEAIE A PIh A4S EHE & A, sl AAFEelA, ol )
AE SR FStHoR HgHE G doluEIRetelt olth,

2
fiio
o
Y
= H
2
)
fiio
v
o
Im
h-y
)
fiio
v
o
m
off
tilo
el
i
<
Ky

2 ATH o o

AFEe AA Held 24 Jduz A3 FgEolvi(elAd, [ B. Silverman, 1992, "The Organic
Chemistry of Drug Design and Drug Action", Academic Press, Chapter 81 F=zolH, o]l B Hx=E X
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W D), A A A (reproductive control agent)(dZt], WEEHANOIE), FTEZ7|FAA (gAY, HEZS =2
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(Cogentin”), E#AFUY HCL(Artane’) 2 Z2AZe|6), 7Fe]2-0-v €= 2o ehobAl (CONT) o414 (o]
A, ?ﬂE]rﬂ%(Comtan(E) o %7}%(Tasmar®)), Zol EA ZHEA (A, EiEi%‘ﬂ(Parlodel@), g}
=% (Mirapex ), 2IUERequip ), #AZZebo]=(Permax) 2 APOKYN™ FAHO}ER 23 sho] =r 2 2o
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, Carbex ), A#d™ HCI 774 E3) Xéxﬂ(Zela}Dar ), ¥ E‘r/\V,J_E](Amlect ), Ex gyt EAgolA A
A, obTEe (Symmetrel ©), 2 #HAEIul BEE O] E(Exelon )E EFEHE Holm shibe] the x| aAet
z3tste Fold = .

gk 2 i XEA(E)SG = oY oE AsA x3eo] mHHEATh. & XuAY A Z2FS ol
SHAEE AL olYA| R, 7}EH]EE}/31]EEE}(Sinemet = Parcopa ), ZFEnN|=n, drREs 2 JdesrE

(Stalev0®), EEEEQE(ParIOdM@)ﬂr 2o mal $84 ZFEAS 2= YRRy, Eﬁ‘rulf‘—‘]%(Mirapex®),
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Neurobiol Dis. 2004; Dec;17(3):359-66)% #& B3IE F dE Holk shte ttE X 8A 9 x3ste] FTo
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2006; 113(10) 1435-9; El—Agnaf et al., FASEB J. 2006;20(3):419-25), 4% AFAEL A4 tiz=atol vlshd
G A7 Buskdh(Li et al., Exp Neurol. 2007;204(2):583-8).
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Hejoll A, B dge] X 3A)(E)E R3487L/EE R4996(F 7HA] BT RocheZH-H J47Hseh) ¢l T 3he

o2 AsAet 23t Foldn, Eg B dyo] XEA(E)S & oY o2 A=A i%%] ﬂﬁ%ﬂr. =
2 XN EA 9 oA Al %3 old sWAEE AL ol X Tk, R3487/MEM 3454 2 R4996/MEM 63908< 3 3&Faht),

54 AANFHAA, 2 dEe ABA(E)T A= s ZRldzEgtolAl AAA (Y, ZulHACYETs
Aricept), ZZEIN(ANEY Razadyne), L Eul~ElaW (S EE  Exelon 2 Exelon Patch)® Z33}¢]
Fojgt},

E4 AAYH A, 2 Wy AEA(E)E Aol shte] v]d7E A NMDA &A1 AEgA (A7), Woea(d®
W Akatinol, Axura, Eb1X3/Ab1X3, Memox 2 Namenda)) <} 233t FolHt).

54 AAgH A, & Ay X8A(E)E vt A (A, AYIFAE, HAHBEES, ZIFAE,
INFR-Fc &% ©d), A, gAEntel=, 7inpid, HRes, wve), F3AA (7,
ol A 2HEQl, ofrtolEmH], WX olE, HSAZFFEIZA, EAAlo|ZY, AEHE Ldu(Alfa)-2a, QEH
2-d3, AHHE, HA2 w3, g, s, depEEY), FAA(Ad, ofx
d, AYFAE, AFH, oFzadl, Q=dEil, YEZFA, gaudEE, 2HFAH, INFR-Fc &% W
), FujvAl(dAad), ddz2gtgeryl), FAAA (AW, JupAE, sEERH, HREZZ), FTEA (A
Ad, 32, RASA (A, EfEgtrd), G2 EA (A, O}EEB}*EPL, 4, 2298
2ok, ZepbaEte, AvaEE), FEEA (A, B aEY 1, FFEFAE, Afo|FR XA E | QIE
Aub(Alfa)-2a, FEZEgol=, HEAZZAAHE  17-olAHoE, WEHAEAHZE, PK 11195,
=<, PSK, d=MEES, 2,3-tsfo|=2-1H-o|n|thx(1,2-b) F&F), FFrFElFA (A, of=d#,
FAE AFY, ol BRI Auuedl, YEZEA, dAHBESE, 2HFAE, INFR-Fc £ @9d), F
A7 %*xﬂxﬂ(cﬂ?dtH, oty etE, Wxkel, =k, 7}H}$JEJ dRoE, FRAYE dvledolE,
gF ZFERYOE, ZaAE, wtEdE, &3, d2d TRYE, FAER, gadEE, AF
1B, EgtzE, dx2, Z9d), FF3A47 }lxﬂ(oﬂ%rﬂ 7HAQl A EdeE, ruud, Uad
sebaEE ) AEAGA (Y, ke SR ER), FFA (AW, QtEEekawt, vl K), H5-&
IA (A, mulg 2, A, HZHHH(O%VMJ 4, gREE, 2, 9, evzeE,
INFR-Fc &% ©id), uA 2/ms G4, £994), a4, A&, Asp(B28)-, 24
=HERE), VRIS, Su-EFdE, ofxzansk, I Qlo, T, EFAF, Stel=FAsdetvl,
oj:eAlE, H, UYolil, Yolslopn| =, w:ﬂ“ 52, Addw, 5, ERAE opHolE, EFdE,
HIEFY B12, HIEFY B6, HIEFY E, HlElY K), AABIA(AAN, FHER A, 2oy, dyeAg, a2

m
Bl
>~
>
| >
ne
w2
s
m j&*

lnimrléi

2 1l o & AN ("
o

=
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

S=S35 10-1769396

gukAE| 2, (B-o| ez 2 ) (n-F ) 223, A7l e/ A (Y, =veE, dvebAE), da%

, gries, gRdbds dukxeelolE, 24, dE 7FERY

4,
=3 AAA (A, A=HZES), FAMA(AAY, oI ZetE,
E

yEese, AgRLd, A9, s
olE, meblw, vvkEy, gy, e

e

Ay, H2AR, A2dur, Felew, dadE, M2EdY, EizE, EURE®, wxe weheh),
AAAA(AAY,  olzEBTE 17 ME-ATeUolE, dxEHUE swWzdoE, oxEsfve
selelo]E, ARdEd, FEEes, WESALRASHE, WESAZZALNE 17-olA OB, 1w me 2
£), 371AA, oA 2H, BaERdEE, Foolddd, UsER, SAMEEY, ddex
A, Adzzage), mk ARSEACGAN, GAEd, SAMDED, AT, 9ol
Holw shbe] e X mAlsh 2dste] Folwy)

sl migaE AAFEAH, Aol xstolWyY o 47 A5

PADN o

Boae sy AR Aol dste] FhHor slEdnt. ol AAlele] A
Az B owd Ee Qdelel dAE e WE % g A

dole] B4 ndAd ANFHUR AT A Pk AR, B

gol FdAtel Al w8

Aoltp, a-um, & Ay 'HLWHOH
o

AAle 12 AR e 2F

= ]
Aol ohth. mg, R wme n 5
Aol we B o) ae] Wy 9 4
ol S7bel AA Wsh @ Ard Ay

w2 At shekbEel HEt Geasedl A% WaH(K 2 Az o)L L oAl B4E AREEe] F9

How Agetdrt. AwE, £a oA BAE ALES] ARehe
Iy 19 ARAE WARE NY RFEe YL

® - -
GCase(rhGCase; Cerezyme , Genzyme Corp.)%] &4 A Z}z}o] A

T et do] EAA Mg Ag-p-D-ZF R
SAstar. At velee As) iz o] gl AE(sHtEel
A" AES vuFgezy ‘ﬂ/ﬂé}oq A3
A

thekat o AF 3EES pH 7.0 © pH 5.2004 0.25% AF

AZ=AZ o]FofH A=A W Foll AFSFATE. T3 Ei(Cerezyme®,
9 H

z & .
E=(xF)ell thste] eI vEhlo] B4 &S 50% AsstAl ¥
93\

A 3HgHEo] 3l 1Cy #S Cheng-Prusoff

| 3t Geaseo A3} XHS AEslA wkdst= A A& F4
ZA pH) 2 pH 5.2(2]42F pl)ollA Faste] 23A 2 2 4aFol

EfS-2 ol EV} Yt 50mM AF EXMHOE

AZF A B-FFIA Y B EZA TrolA

of Az FEDE pH 7.0 E pH 5.2004 FLd A W Foll AUt 71 &AL 2714 pHeAlA
0.15% EZE X-100°] d= &4 ‘W ZF 3mM 4-vE %Hﬂahﬂi B-D-SFEI A ER o] FolHT}. F]4
H 84 5uE g wxo oAA e dF=A ‘N @E 15mel HArbeta, 71d AxE 509 A 37T
ol A 1AIZE Bt g2 ste] pH 7.0 2 pH 5.2004 T;_L—Eri/\]D}O}Xﬂ B34S Hrlskan. £A3 2yl pH
10.6, 0.4M 22 H7bel &) w-$-S F=HAHT. 355mm 7] L 460nm WES AFEEe] A9 1% B¢ 29
o|E w=7] AellA FFS SASGT. @A FHUkgle]l e oAlAe] HUMgle] ¢ deAYE 4%6}04 zkzy
B4 @4o] gl A 2 o 248 Aot Foj A EHokﬁﬂ Xﬂoﬁg(%)a ﬂ#ﬁ} Ed=
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[0215]

[0216]

[0217]

[0218]

SS50dl 10-1769396

[3 2A]
A} HFHE A Frod dF
G i IC5p(uM) K; (u¥) ICsy(nk) E; (pl)
e sietE 94 pH 5.2 pH 5.2 pH 7.0 pH 7.0
(3R, 4R,5S) -5-

(dEZ22HE)-
& T H ] Y-3.4-T &

0.0268+ 0, 0014

00,0136+ 0,0008

0.0058 £ 0. 00023

0.00306 £ 0.00012

(3R, 4R,BS)-B-(1-
Ezezog)-
13 o H 2] H-3,4-T] &+

0,0946+ 0, 0028

00,0498+ 0, 0015

0,0171+0,0008

0,009+0,0004

(3R, 4R ,BR)-B-(1-
SOl E=A ")~
9 o] H 2] H-3,4-0] &+

0.107+0.0041

0.044£0.0017

0.020£0.0008

0.010£0.0004

(3R, 4R, BRI -B-(1-
SO E= A o &)~
10 o H 2] H-3,4-T] &+

0.343+0.021

0.142+0.0083

0.0686+0.0041

0.035+0.0021

(3R, 4R,BS)-5-(1-
EF2ZAE)-
14 oz Y-3,4-HE*

0.033x0.0016

0.016£0.0007

0.007£0.0003

0.004£0.0001

(3R, 4R.BS) B-((R)-1-
EFer=RE)-

Swel s 4rle 0.291+0.006 | 0.121+0.0026 | 0.060+0.0029 0.031+0.0015
e |stojEzs=ziolE
{3R,4R,BS) H-H 2 -
oi= | mmaaos a-t= 0.659+0.028 | 0.273+0.012 0,127+0.01 0,067+ 0,005
{3R.4R,BR) B-((5) -
Stol = A EImE)- 3.2040.25 1.36%0.10 0.017£0.0035 | 0.0089+0.0018
g | HHEZYH-3.4-0UF
(3R, 4R,58) 5-(2-
SO ERAZ2T-2- 0.234+0.0037 | 0.097+0.0015 | 0,029+0.0013 0,015+ 0,0007
g |HEYE-3.4-0F
s | IFG-EI2ZEHOE 0.049+0,0029 | 0.026+0,0015 | 0.0074£0,00007 | 0.0039+ 0.000037
=
Mol EEA s D/EEE

FUA 0 24

Y2 Gease TAol digh 2 ol Al F3HEC] TS A MAZNE ALY AR EE AHEste] &
AA ellA AT, 489 ZEolEe wEd AEXE ZAE w=9 3= I 16A17P WA 2447 &
oF wikatdict. &% whg R4S 9ste], AEE FUA WelA 71E s-(AgZF 2wl zYoln ) TF 28
Aol t]-B-D-SF 23 &= A =(PFBFD BGluw) ¢t A 1X7F BoF Hj%slgd ojojA MEE &3lste 83hE9
EAA 71A MR g SHET. BAL 10508 A= 6}04 5A 48 EdetE 12719 = W
e o)gakdrh. FAHR o] TE HHE o833tk (3R,4R,55)-5-(HEFF o 2 E) 3 |2l d-3,4-1]

<, (3R,4R,59)-5-(1-&F 2o &) I g d-3,4-t]2, (3R,4R,5R)-5-(1-3}o| =F Ao &)-3] | 2] ©1-3,4-T] &,
(3R,4R,59)-5-((R)-1-EF ¢ 22 2 2) v ¥ g v1-3 4- E1 stol=g2FRgol= @ (3R,4R,59)-5-Ad ¥ H g d-

3,4-T1%: 1.0 x 10 W= 3.0 x 10 M; (3R,4R,5R)-5-(1-3Fo] == Ao &)-g) | 2] ©-3,4-T] : 1.0 x 10 HX

3.0 x 10 M; 2 (3R,4R,55)-5-(1-EF e 2ol &) T H2]v-3,4-0]&: 1.0 x 10 WA 3.0 x 10 W; A7]elA 5
fEe WA Wl 1Y me sreny 3oz Asdew sdadt. e FaN LA g
sgtEe] EAA A4 vE2A AIE AASNT. HAol BAE fste], MEE 16417 WA 2483 &
oF 1Co0¥ Y3 swoA] FFER AU, AEE FHHSHA AFst =0l §le wX oA wjgste]
AEZRE & 38E &5 APsAe. 2 U AXE H4F Gease T4 dgte] IJFEE AA T F
AT AAA 2412 ZHA o2 AlFSGITE. AIZE AT wpE o] TUE 9l A TR 9o IRE
o] AA AzHE AAsIE Y. Hx SEE IFG-E2EHHE 9 4 71X Alg 3gEo] didk olgst FdA
A& &4 A7) 5171 & 2Bol|l 2.9FH ] 3
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[0219]

[0220]

[0221]

[0222]

[0223]

S==5| 10-1769396

[E£ 2B]
= J A A F9 G
245 =E =dAU SUAL
ﬂi il'ol—% ‘:'(::)ljg IC5|](]1H) Z'“?'I (hr) EC5|](11H) E.ax(%)
(3R, 4R,5S)-5- - @ s
(== omg)- DA |21 e om0 | 000 e
] gz d-5.4-00= ' ' :
{3R.4R,53)-5-(1-
+ +
EZ 220~ 0'0651072‘ 2.7 £ 0,12 0'540405‘ 92,8 * B.6
13 o Hz H-3,4-0 =+ ' '
(3R, 4R,BR)-5-(1- FETE
atol ES Al ")~ '0 022‘ 105+ 1.75|0.49 + 0.06|83.7+ 2.9
] o g -3, 4-0] 2= '
(;3R,4R,5R)—5—(1— 54955 ok
SO ES AR~ o o3 12 £ 1.65 |1.06+ 0.12]99.3 + 4.9
10 o= -3, 4-T 2+ '
{3R.4R,BS)-5-(1-
+ +
EZ 220 - 0'00%119‘ 3.7 = 0.83 0'520603‘ 89.7 % 3.5
14 o HzH-3, 4-0T =+ ' '
(3R, 4R.5S)-B-( (R)-1-
ExgnmadE)- 0.972 =+ 0.086 +
+
o 2] U-3,4-0 & 0.201 30 poge | BREE 4
= stolE2 E2et0|E
(3R, 4R, 5S)-5-H = - 1.200 +
+ + +
e e d-3.4-0l= 0.323 s 5 RS | DR B Rl | S8aDIs Sl
(3R, 4R,BR)-5-((5) -
SOl E S A (HEIHE ) - ND ND 4,99+ 0.8 |72.1+ 3.5
S gHzd-3,4-0=
(3R, 4R, BS)-B-(2-
+ +
SO ESA =R -2 ¥D D 0'591162— 1093' 36 -
Fre el d-3, 41 = ' '
0.271 * 106.5 +
—Elz2 Exdlo] E + ¥
oo IFG-EfZ EH 0| E o s 8.2 0.04 | 0.31 0.11 S
T
+ Ao HEA 4 U/ FEEB
Chene-Fruscff BFE 4181 = 10/ (1+ [S1/E)
A7 A [8] = Z1Y =5 2 5nM 4-HU-B-D-Glc7F AME S H=
E, = 718 AFFES FHogh njFtgel~ 5 (Michaelis constant): 4-MU-g-D-Glco] et
1.8 £ 0.6mM(Liouet al., (2006) J Biol. Chem. 281 (7)., 4242-53)

Iz 3= IFG-EIZE# ol E Hlwéle], vy @& FEak wkgl Ho] gltd: (i) Al 3= (3R,4R,59)-
s-(HEFe 2veE) g d-3,4-1]%, (3R,4R,59)-5-(1-ZEFQ =& )u%uﬂalﬂ -3,4-t1&, (3R,4R,5R)-5-(1-3}
o= Z Ao e)-7]FH 2 d-3,4-T] &, (3R,4R,59)-5-((R)-1-ZF ¢ 223972 d-3,4-T] & slo|uzFZelo|=

9 (3R,4R,59)-5-Ml A A H-3,4-T] &2 Gease Aol & oJEX R Frtela, & ¢ W FRoA
Z 33HE IFG-EI2EdolEet wdd FHu Fwox a4 &40 sl 2asd; (i) AF sgE
(3R,4R,59)-5-(t]ZF ¢ =2ve) I # 8 d-3,4-T] &, (3R,4R,59)-5-(1-=F 9 2o &) o 2| d-3 4-T] & 2
(3R,4R,59)-5-H A H g -3,4-0] && % 33E [FG-E2EPo|ERT 433 o wzi 2lxF Zuto] A
Hoz AAHAFELA U AA); 2 (ii1) AY F3HE (3R, 4R,59)-5- (T EF .2 ) 372 d-3,4-1]

(3R,4R,59)-5-(1-ZF o 2o &) 9 F 2| P-3,4-1] &, (3R,4R,5R)-5-(1-3to] =5 Aol & ) -3 #f| 2] -3, 4-T]
(3R,4R,5R)-5-(1-3lo] == Ao & )-T] | 2] ©1-3,4-1] 2, (3R,4R,55)-5-((R)-1-EF =X 2d) v g d-3,4-1] S
stol=R I 2ete]= H (3R,4R,59)-5-HMA T A2 9-3,4-1 & Gease TS Aslet

2
=
2
=

e

Ao 2: A-wAH =z}

2z 3FE [FG-EI2Edo|Eet B drgo] B 71x] 3gHE(F, (8R,4R,59)-5-(HZF = d) g d-3,4-t]
<, (3R,4R,58)-5-(1-FF 2o &)y H2d-3,4-1] 2, (3R,4R,5R)-5-(1-3Fo]|=FA]o &) -] H 2] d-3,4-1] &,
(3R,4R,58)-5-((R)-1-EF 2z 2 )u¥gd-3,4-t]& sloj=2F2gto]l= 2L (3R,4R,55)-5-wl& vl o 2] dl-
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[0224]

[0225]

[0226]

[0227]

S5S0dl 10-176939%6

3,4-t)&)9] FA-¥FH(BBB) FHE w20 A Folg & BASGIT. o]
ul9-22(C57BL/6) ol H2 stE e Al shhEe] o 30mg/kg(r2l 971 B
o7 FoJagith(n = A1 & k-2 3ukE]). 58 8N FFoRE A|xsq). &
AIZE, 0.5A1ZF, 1A17F E AAZE 3o A C0,E QFFARAZITE. hehaL & AFE st el A 2F &
FHZ FHEAT. FAEA, HE A7 wke-zdA P8, @82 A8E 2,700 x gollA 10w E3F 4
TolA AN OEZN D& 5, =folofo]2 Ao A7 ﬂﬁiﬂr ¥ (whole brain)¥ 27k PBSE A% 3}
2 "IAE AL, Holx HXAIFIH, Eftojofolx AolA FEHWYESIAL, HEFHoE A w7tA] -80T
ANA Al #4E ¥ MES %Hl’é} | 18k, =4 50mg WA 100mgs 22 mg B 400p00] &= A3}
ST L ool MES dAREE e st Fesigitt. 1 thEell, H SEAMCE *HM 25p == A
25ubE SN EYE- 1 E(95/5) 259t E3IQItE. of7]o] ol EYEY 25u0 R UF EF 50ul(cPHNEYEH ¥
EH8-(70:30) F 0.5% EXE F 100ng/mL IFG-E}2E o] E 13C2-15N) 2.2 HZF3Ith. MES oA A B
Asleta =N 750 oINEUED 75009 sttt 1 oo PPD ARGit) ol Al LC-MS/MS(3230 Deming Way,
Middleton, WI 53562)% 3}&& ?% o] WEle] MZTL BAET. 7HeE], (A) 95:5 oA EUEL:E w (B)
70:20:10 HEHE B ol EUEY £ ouM GREFIEWOIE L 0.05%6 EEAOE o]Folzl o]sate] BT T
A7 Thermo Betasil, Silica-100, 50 x 3mm, 5u AHS o] &3t A4S A3 20 WA 30ue] WES
Tk, B FEE ALY Y8te] - (ng/ml) E ¥ (ng/g)el g AdlolE(raw data)E Zr7+e| 3}t
Eo] EAFS AMEstal 22 1g2 Inl F-I 9 g5k Ao2 JpASte nle R HEselth. At 24 F
=& GraphPad Prism version 4.02914 &X®3a}3itt.

ol

Jkn: G 4
oo fo Ay
oo oo

i

a
B4
=

A=}
T

Fzx 3= —i—, IFG B2EgolE) T AlF 3FE(S, (3R,4R,55)-5-(UEFozwd)d#d -3, 4-1]%,
(3R,4R,58)-5-(1- i‘ﬂ]‘a)«qiﬂﬂ‘ﬂ -3,4-Y& (3R,4R,5R)-5-(1-3le| =F Ao &) -3 o] 2] -3, 4-T] &,
(3R,4R,59)-5- ((R) Fowaad)dwl-3, 4- u]a slolmgFRalo]l= i (3R,4R,59)-5-#1A 3 H 2] d-
3,4-t1 &) 9 ©d 30mg/kg(w1ﬂ 7] FE) e AT HEFS TS nperddA AEE Y v R o FES
(3R,4R,5S)-5-(H&EF 2w d) I d-3,4-T] &, (3R,4R,55)-5-(1-ZF 2. 2o &) 98 -3, ,4-1 &,
(3R,4R,59)-5-((R)-1-ZF e wx 2 3)J g d-3,4-1]& dlo|=gF2ato]l= = (3R,4R,59)-5-#2 17 2] -
3,4-t)&°] IFG-EI2Egc|Eet nlaste] HA-HFHE o golatA 7IEA 2= g Wt F7HHo R,
[FG-E}2E o] E 9 7o 5o e A X} H =2 9
(3R,4R,55)-5-(T1&FF 2w d) 9 7 g d-3,4-1] & (3R,4R,55)-5-(1-&F gioﬂﬂ)ﬂ\“]ﬂ'ﬂ—s,zx—q%,
(3R,4R,55)-5-((R)-1-EF 22X 29 )] ¥ 131‘:4_—3,441% sfol=2FEetol= Bl (3R,4R,55)-5-wl A 7] 7 -

3,4-t&o] oM HEH U

AN 3: GCase T

AT Fold Ag s3HE ((3R,4R,55)-5- (ﬂ He) g #H g v-3,4-t]2, (3R,4R,55)-5-(1-ZF 9 2o &)

Hd-3,4-t] &, (3R,4R,55)-5-((R)- 2x23)ydgd-3,4-H & sl IR o= rE=

(3R 4R,58)-5-Hd I 7| d-3,4-1] &) 9 Gcas FES ASA7E 58S w20 #rkslg . o] 98],
Bo] ofAld 7 vl (C57BL/6)o 2 o] FFE(F, (3R,4R,55)-5-(U&F 2w E) ¥ # 2 el-3,4-1]

%, (3R,4R,59)-5-(1-ZF o 2o|e&) W H g W-3,4-t]2, (3R,4R,59)-5-((R)-1-Z=F o a2x=

S slol=2FR2tol= = (8R,4R,559)-5-WAFHZH-3,4-1] &) dd AF HEFHS (

ot} Z47te] 3tEd tEle] Fol® A £8S ¥ 34 2 ¥ 3B AFTHe] Yrl. BE gAHe Fxoz A

Z=

(?j_]

i

O

TRE
O
T

A

soith. BB 27U AMA B7lsh Lol Felshddth AF, WLAYH FLA(FlP), Eadvy
A(F L AR, QedyH Bad(Fdeh); Fadd ¥, webd, A4 9 B8
AZT B §ol)o] 7] vhg oA Folgom, nhAut Bg} B Abolo] 24413k EF AAo}E

< g53 ¥, veaeE (0,2 EAAFoH, S U dA gF g3 FERE 335, 9%
< g9 —% 2700goN A 103 <t 4TColA HAFA 2N Fhagk. 7, v, #J 2 ¥ 22& A7sn
7he PBSE Al et , HolA HEAF|IL, =folofo]l Aol FEHEWYFEH, E4 wj7bA] -80C ol A 11
t}. pH 5. 201]*1 3% WA 5% B¢t A5 AoA wlolg g T RAYO|AE o]&3le] 500 uL McIlvane(MI)
(100mM A& AEZOIE, 200mM AF EAHOE tHo]lz], 0.25% AF EF-ZFwolE, % 0.1% EEE X-1
pH 5.2) TOM oef 50mge] 2AS AT RZH Gease TS SAHSAUT. 1t SEAUOES A&
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[0228]

[0229]

[0230]

S=50dl 10-1769396

A 2.5mM EFEYE-B-o|ZA=(CBE) ¢$lo] # 2.5mM

A, mpAHo® | 3. A-HEgu ) E--SFZA=U-MUG) 71EE Hobeka 37CelA 60
b sheA stk pll 10.6, 0.4 24 W7ol o8] we-S FAAATH 355m 7] D 460nm WES A}
of A 1z B ZHOIE #E5V] AolA FFS A3, AlxA AAldl wet MicroBCA 71EE A8
E3llE T A dds SAHSATE. 1.0nM WA 50uM HAQ 4-vEgHE A E(4-M) 2 S o I
to]El(raw fluorescence data)2] (CBES] EAA] L F-AA]) @m(k&eﬂﬁgij]ﬂﬁ&—%8@<%ﬂﬂ»§@
sta, ArE dwlde] pg o wEE 4-MU9 mmol(mmol/mg €A /hr)BA  FHII G
Excel (Redmond, WA) 2 GraphPad Prism ¥ 4.025 AF&3}9] Gease % 2 @4 < Ak

YE-B-AZA=(CBE) & &7 30

4n
G

>~

ol:o A offl
Qe oft 2

o

Microsoft

¥ 3 2 E 3BE A 71EW npst
k] o u]z} Z}ZVol| A Gease el A

[ 3A]

o -

o~ =z
T

<Y

oM A ztzke] skl
2
2]

7]
oA &3E F%, Glase &

)

] o] 5 9] GCase T4

GCase
GCase i 2 Ao A9
S (me/ke | S7H(H | 2.20m01/ke0l Al A=
=HIAE H4d ) FBE ) o A2 55 | 5E () Ei pH 5.2(ul)
(3R, 4R BS) -5~
(Ese2zHE)-
o el ¥-3,4-0 % 10 2.1 55 0.0002
(3R, 4R ,5S)-5-
(dE2eozHE)-
oHe H-3,4-0 = 100 2.8 301 0.0010
(3R,4R,55)-5-(1-
EZ 2 2HE)-
DH2 U-3,4-H S * 10 1.5 50 0.0002
(3R,4R,55)-5-(1-
EZendE)-
o2 U-3,4-0 & * 100 2.4 415 0.0014
(3R,4R,5R)-B-(1-
30| & = Al of = - 0,044 40,0017
o Hal U-3,4-0] 2« D KD ND D
(3R, 4R,5R)-5-(1-
o] = = A o= - 0,142 +0,0088
ol U-3,4-1] % D KD D D
(3R,4R,55)-5-(1-
z=o2HE)- 0,016+ 0,0007
o H2] U-3,4-1 = # 10 1.5 BLO (1) BLO
{3R,4R,5S)-5-(1-
EE22HE)-
oE2] Y-3,4-1 & * 100 2.2 41 0.0001
(3R, 4R.5S)-B-((R)-1-
Eiﬁji%ii%é 0,121 +0,0026
stolE 2 2ol 10 0.9 BLO (2) BLO

0.0136%+0.000
g

0.0488+ 0,001
5
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[0231]

[0232]

[0233]

(3R, 4R,BS)B-((R)-1-
S gameE)
53 U-3,4-1 &
ftojc 22 Zet0E

100

1.1

38

0,0001

(3R,4R,53) -5-Hil & -
OHaH-3.4-0F

10

1.2

ND

ND

0.273+0.012

(3R, 4R, 5%)-5-f1Z -
OHzZH-3.4-42

100

1.4

ND

ND

(3R, 4R.BR)-B-((5)-
SHO[ S A (H 2 mHE)
- H2H-3 4-0F

ND

ND

ND

ND

1.36+0.10

(3R, 4R, B5)-B-(Z-
SO EFA EEH-2-
I fHE-3.4HE

ND

ND

ND

ND

0.097+£0.001
5

o
T

rUHo R 4 U/ EE B
(1) BLO = 7.4mmol/ke; (2) BLQ < 2.2nmol/ke

W 23=A =

[ 3B]

H| Zhof| A 2] GCase T4}

HYg=E B3

£ (me/ke)
FRE

GCase
=7} (H)

L

eI

Gcase
2 Aol 4|

HYE 5

Ei pH 5.2(ul)

(3R, 4R.55) -5~
(JEFLZME)-
Oz H-3 4-0 &

10

1.9

100

0.0003

0.0136£0.,0003

(3R, 4R,55) -5~
(JEFZMEH)-
el H-3,4-0 &

100

Z.4

435

0.0015

(3R.4R.BS) b-(1-
EFRZHE)-
w2 H-3,4-H &«

10

1.0

BLQ (1)

BLO

0.0498 £ 0. 0015

{3R,4R,53)-5-(1-
oz 0H)-
oEe] H-3,4-T =+

100

1.5

943

0.0032

(3R.4R.BR)-B-(1-
SOl ES AR ) -
o H 2 H-3 4-T &+«

ND

ND

ND

ND

0.044+0.0017

(3R.4R.BR)-5-(1-
SOl ESAIHE) -
o H 2 H-3, 4-T &«

ND

ND

ND

ND

0.142+0.0088

(3R.4R.B5)-5-(1-
ER2R20dE)-
o H 2 H-3, 4-T &«

10

1.6

BLQ (2)

BLO

0.016+0.0007

(3R.4R.B5)-B-(1-
ER2RHE)-
o H2 -3 4-0 &+

100

pos]

949

0.0003

(3R, 4R.5S) 5-((R) -1~
ERRRERE)-
oz H-3,4-0&
SIOlEEE 2EOE

10

0.7

21

0.0001

0,121+ 0.0026
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[0234]
[0235]

[0236]

[0237]

[0238]

SS50dl 10-1769396

(3R, 4R,53)-B-((R)-1-
E2on = aE)w

o H2H-3,4-U=
StolERE R0 100 0.7 60 0.0002
(3R, 4R,5S)-5-#1F -
o ¥ H-3,4-U= 10 1.0 ND ND
(3R, 4R,55)-5-#IF -
gHe]d-3,4-4& 100 1.2 D ND
(3R,4R,BR)-B-((S) -
SOl E= A (B YIHE)- 1.36+0.10
oz H-3,4-U& D ND ND D
(3R, 4R,5S5)-5-(2-
SHO|ES A = 2 TH-p- 0.097+0.0015
Ao HH-3,4-UE D ND ¥D D
=

s YUMol dEH 4 U/EE D

£1) BLO < 6. 8umol/ke; (2) BLO < 7.9nmol/ke

ND: 2354 #25

0.273+£0.012

E3MEE 3B°ﬂ gk whel o], (3R,4R,59)-5-(C1EF =M e) el d-3,4-t1&, (3R,4R,55)-5-(1-FF
F= (3R, 4R,58)-5-Rl A ¥ 9| 2] 93, 4-t] &o] Fold H}Té% ¥ 3wl M o

AAe 4: HE FFF

FEE(PR) HolEE A=A HASHel A RFES AASIHS FrrdAn. B8, Fw/AR FA
(AUC) 3hel WA olste] ZHE AAIEISA, o8 bsF el RAGE: /A o HF), Feloju
AL, #E $HGO D WL PR seEE AWSAT. o fAste], 7Yl sze-ts

<] . =
(Sprague-Dawley) <% @ENA F7 719 3mg/kg? & ©Y AHY(IV) &%F =& 77 ©719
10mg/kg, 30mg/kg 2 100mg/kg &5 AH sF=< DY HF(escalating) 2T H8&FES o
shalth. B8 259 3vtg e HES AFEEIITE. HAES 2443t AXA AT AWy Fo] & Fo
A AL 08, 2.5%, 58, 108, 168, 305, 455, 1A]ZF, 2AI1%F, 4A|3F, 8AIZF, 12A]7F
AT Fol T gl £=F AHE 08, 58, 168, 308, 458, 1Az, 2A1%F, 3A17F, 4X17E, 8AIZE, 124
24X 7ko] ATk, PPDOlA LC-MS/MS® 8heh= ol diste]l I AZS #Asi. Vi, %F, (L Bty & Atst
7] 9138k Win-nonLin®ll Al H]+&] AJol] olste] Hdlo]E & A8t

A7) AFE Ao 7]x3F (3R,4R, 55)—5—(E1é%&iuﬂ%)ﬁ]ﬂ]ﬂ‘a—&zx—ﬂ%, (3R,4R,58)-5-(1-Z=F 2 2 €)
ﬁ]»ﬂad -3,4-99& 2 (3R,4R,55)-5-#lA I 2| d-3,4-t] & s tFst kw3 sein|EE s B 4A
E 4Dol| A== Ay,

T

)

\]
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[0239]

[0240]

[0241]

[0242]

(3R,4R,59)-5-(C] ZEF 2 2o|E) ¥ H|7] H-3,4-C] =-HClo] o T = E PK

2 =F (me/ke)

2 AUC ot Ty cL g
| 4] oo F {hr*ne/ml) ZF tys5Ch) (ne/mL) | (mL/hr/ke) | (mL/ke)
TN (e — 1.1 £ | 2323 £ 1555 + o61Z +
3.65 3 v 2044 + 294 | N/A 0.05 348 218 269
2.58
AlCq 12z | 1068 * + 3363 +
12.18 | 10 PO 6714 + 524 | 8.6 0.78 219 Nk Nk
A eesin s 2.75
21685 + 101 + + 10037 =+
36.54 | 30 PO 1515 6.9 0.36 865 N/d N/
A 2.41
79389 + 121 + + 33200 +
121.81| 100 PO 8570 12.9 0.186 4990 Nk N/&
==
g8 24 F7F g N-3E 3 at8)
BLD @& A o] ZH(<0. Sng/ml.)
BLQ & & A oj o
FF=AUCPOX 100 & /5lH -2 3
AUC TV
AlCia5e = F}AF L ol Bl F AR =X FH a9 JF
[ 4B]
(3R,4R,58)-5-(1-ZF 2 2ol|2) W #| 2] ™ -3,4-C] =-HCIx0]| st 2§ E PK
22 (me/ke)
# AUC 4 i CL W
& A o F (hr*ng/ml) ZF |ty (h) | (nefml) | (wL/hr/ke) | (ml/ke)
AUCq 4 2
1421 % 2.6 £ 2328 £ 2708 9774 £
3.67 3 IV 185.1 N/& 0.64 373 410 15561
#0Cpqna | 148 £ | 2.8 £ | 2680 +
1@ 10 PO 7097 £ 606 12.5 0,50 167 N/A N/A
L [EEE
21664 + LBl ok | T ok 5317 =+
36.70 30 PO 1708 12.2 0,12 451 /A N/&
AUC; 459
3481 * 4z & |Ebp & 19433 £
122.34 | 100 PO 1005 ) 0,19 3031 N/& /&

= .
=5
*

Mol dEx 4 ¥/E+ B
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[0243]

[0244]

[0245]

[0246]

[0247]

S=50dl 10-1769396

[ 4C]
(3R,4R,59)-5-(1-=Ex ¢ zd &) a#H 2] HU-3,4-T] 2-HCIxof| tj st 2} E PK
25 (me/ke)
"QFEJ f""Uclatst JE1;"2 Cmax CL T"J]]
o 47 | FHER | (hr#ne/ml) 2B (h) (ng/ml) | (mL/hr/ke) | (mL/ke)
R — 2.06
1370 + 2427 * 2188 =+ 6304 =+
3.67 3 IV 109 /A 0.47 192 173 9z7
W0Chmnza | 98 £ | 3.0 = | 1127 £
12.23 10 PO 4281 £ 88 1.85 0.zz g0 /A N/A
AlCq 24 521
14229 £ 104 £ | 26 4680 =*
36.70 30 PO 127 0.88 0.16 369 /& N/ &
AlCh04 21
0946 + 104 £ | 2.4 £ FRE33 o
122.34 | 100 PO 713 1.5 0.16 B22 N/& /&
E
¢+ Aol MM A U/EE B

[ 4D]
(3R,4R.59) -5-42 v #|2| U -3,4-C] S-HClol| o gt 2 E PK
& (ne/ke)
X - B CL 7
& A2 | FHEZE | (hrrne/ml) 2F tyz (h) | tns/ml) | (wl/hr/kel | (nl/kel
ACoyy 2 1.7 + | 969 = | 5145 = | 12570 %
3.b8 3 IV 592 + B60.9 Héh 1B 104 532 1792
AlCo 245
1200 % 61.7 3.86 641 =+
11,76 10 PO 46, 4 + 2.4 £ 0.6 43,7 N/h H/d
AlCo 2y n
3690 £ 62.3 3.8 £ 1703 %=
35.28 30 PO 71.5 + 1.2 0.19 133 N/h Hih
40Cosnz | 68.3
13519 =+ + 2.9 * 7140 £
117.69 ] 100 PO 2177 10.8 0.11 1357 N/ & H/d

E 4A WA FE 4D wtdE wpe} o], (3R,4R,59)-5-(HlEF2W ) H2d-3,4-t]&, (3R,4R,55)-5-(1-&
Fo ey Fed-3 4-t]& 2 (3R,4R,59)-5-#1 A9 2] -3 4-T] &S oFE sfuke] thste] felek okwd =
29SS 7Y £3], (3R,4R,55)-5-(HEF e 2ve) ) #H gl d-3 4-1%, (3R,4R,55)-5-(1-ZF o 28 ) 3] 7
2e-3,4-t1& 2 (3R,4R,59)-5-wlAF H 2 d-3,4-1] &2 -3 A& AA o) ErFsA (N 50% WA 100%)
9 g v, 1.0AIRE WA 4,083k vky], 2 xR oo HAd FHE AAsHE BE §48 UE

ek,
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