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T ol & FAEH, S S Elo] Wl HAE BE e 2
WA A el A2 Eekdrt

7| & F-oF

Sy A e a2 g Ao thE - @3 S e = FA
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g1 €l (leptin) © A & ) 2| W A| 3 (adipocyte)©ll 2] 3l HH]H = T2 HE 02 A,
AR A gheE 7ol whet En] ko] F7FshH AlZd-ak-(hypothalamus)©ll A
A A B = thoF gt A7 31 EF O] = (neuropeptide) @] V] oS AT Z A A8
A A oheE B ol q A thALS B E 3 vhek gk A Wl 7] 58 =4 @ of(Schwartz,
et al., Nature 404, 661-671 (2000)). 1 &l £l Hof] o] &} 2] -3} x| T2 4 9]

AT AEE 71 3 (downstream)©ll B2 252 2H L F35lo] o] Fo{ A=),
1% 7 thE A Q1 A o] El e 7 = ¥l (melanocortin), AgRP(agoutirelated
peptide) 2 4173 F1 €l o] = Y(neuropeptide Y, NPY) & 2 F-o| T},

AR W AR AoERE o= AR g | 19| 557t ek,
=] 5} <= A (pituitary gland)ol] 4] €] proopiomelanocortin(POMC) T2 = & 9]
WH[ = F7FeHAl ¥ a1 AgRP9F NPY 9] AlAd & ZH A ok POMC A 74 Al £ 2 4-F]
22 FE] = 5 =21 alpha-MSH(melanocyte stimulating hormone) 7} A A & v,

o] &2 F-2 22k A A A E o] HethF 2 ¥4 -8 A (Melanocortin-4 Receptor,
MC4R) &7 Al (agonish) A 2 & AAE T4 02 F gt} b Zh=2 g
AF oA o= A2 9 557 244 3HH MC4R 4 & A (antagonist) Q1
AgRPO| L@ o] Z7FE I NPY S| LH % F7he o] T4 0w 88
TXIA71 A At =, s16l o] W3t uhe} alpha-MSH 3 2 -7} AgRP 3 2 -2
MC4Re) d8l] Bzl A3 A shs sho =M A 8- xde o] gy,

Alpha-MSH & Z -2 MC4R ©] €] ]| 371 2] MCR subtypeoll 5= 2 §F &l A t}%3h
A2 uh-g-& F X8k "k A A 7EA] 5784 9] MCR subtype©] 7118 ¥ o] 1=,
71 % MCIRS| 7 §- =5 37 Aol A 2 v o depyd A4
Z A (skinpigmentation)®l ¥+ 3HH, MC2R-2 Y41 (adrenal gland)®ll 4] =2
W ¥ 73 7 2E| Fol = T 2 F(glucocorticoid hormone) 2] AY A o]
Tolst= Ao =m ¢4 2 en POMCEYH-E] -2 ¥ ACTH(adrenocorticotropic
hormone)Tto] 1 g F=olt), T A A Ao A =2 2& ¥ = MC3R I MC4R-&

—_
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H8 AR D AR AGEE 2A So ol shl, thakat 2o A
W3] ¥ = MCSR-S ©] #-H] 7| 5 (exocrine function)S Z438}= sl o2 ¢
2 THWikberg, et al., Pharm Res 42 (5) 393-420 (2000)). 53], MC4R ‘}r\“% A 2]
GA k= A &0 Ao oA thAke] F7HE Fred o B2 A
a8A0ER A= B4E Yeh B E v A R A 7o -er’L g o
A 55 2 tH(Review: Wikberg, Eur. J. Pharmacol 375, 295-310 (1999)); Wikberg, et
al., Pharm Res 42 (5) 393-420 (2000); Douglas et al., Eur J Pharm 450, 93-109 (2002);
O'Rahilly et al., Nature Med 10, 351-352 (2004)).
21 &3} A T2 ol o)A MC4R 9| 9] 3H-2 agouti Tl A o o] k&
& & 9 (agouti mouse) A & Foto] A S =2 ] FH AT Agouti mouse 2]
- 74 Holol o] & agouti A o] FFANAA N E HE& 5%
AL a1, A] AFsHEo| 4 MC4R 2] 4 3} Al (antagonist) & &2 o 2 4] BH|THE
53k slo] ¥s] M th(Yen, TT et al., FASEB . 8, 479-488 (1994); Lu D, et al.
Nature 371, 799-802 (1994)). o] A-7-2 zfof| A = A5 417 ol A 2 A agouti
ol 2 31 §-ALSE AgRP(agouti-related peptide)”| & = = 5l 0] TzE o,
o] &%= MC4R®l th & A abAl A 2] S-zdol dolsh= A o' de] H th(Shutter,
et al., Genes Dev., 11, 593-602 (1997); Ollman, et al. Science 278, 135-138 (1997)).
AA W MC4R &7 A Q1 alpha-MSHE 5 &0l o Fo 5l 2] 88 7 4sh=
F 37 e, o] 7] ¢l MC4R 2 & Al (antagonist) 1 SHU9119(peptide) T
HS014(peptide)E # 2] 5HH 2] &-& thA] S7FAI7]3= §ldo] H& ¥ A th(Kask et
al., Biochem. Biophys. Res. Comm. 245, 90-93 (1998)). ¥ 7} o} 1] &}, Melanotan II
(MTII, Ac-Nle-c[Asp-His-DPhe-Arg-Trp-Lys]-NH2) ¢} 1 -f-AF3F &F20 A €1
HP228~% o] &3 T= Aol A i, 57 = gt Fol & A &A, A=
oA AR F7F a5 Gl FAHATE. (Thiele T. E., et al. Am J Physiol
274 (1 Pt 2), R248-54 (1998); Lee M. D., et al. FASEB J 12, A552 (1998); Murphy B.,
et al. ] Appl Physiol 89, 273-82 (2000)). ©] ¢}+= HFo = o) 34 ¢l SHU9119-%
zol Folshd, fA sk A &2 QAL RAF H AT 7HE Hol 520, MCR
6“] AA7F BIREX 2 A4 7F 2 2 dvhs of g 8t Rl S715 Al & &hoh. MTI 5o A
g2o] et 2] 87k 4 537 MC4R KO(knock-out) 79220 A = L EFLEA]
=], o) A Adti= A S04 a7 2 MC4RS] A 31E 58]
o] Fo] A a1 55 t}A] T &l =t (Marsh, et al., Nat Genet 21, 119-122 (1999)).
A A 7EA] R v RE 1 A BZA = T FA A 2§t 2] 8 Al A 7}
FEolH, I T E AN AAN ST AL &2 (neurotransmitter) 2] 282 A 3}F=
FEEo] ol U} o i’ﬂ += noradrenalin agent(phentermine ¥} mazindol),
serotonergic agent$! fluoxetine 2 sibutramine & ©| 1T}, 12} 47|
AANEZHAYE EE 249 A= 7 B2 subtype TEAES Sk A&
A8l o] ol thekgh A el 2h-gol i A 9l gk o S w R} whebA A7
ZHAE A5 2 subtyped A A o] AofE]o] A7 1F Fof A] thefet
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Algst= A Aot
[18] B oabgo] thE BA L 4y] BAE o] 3}3HE L= o] 9] Ao] Az WS
Algstk= Aol At
[19] g v B4 4] F83 9 s E B ol 98 ek oFghHA
A EE ATk Aol ot
A HE T
O] AV HAE D] e,
PRI o SWelA, B e Rl w] Sk 19] SR, s olo] A
A& gkt
[22] (3} 1]
2
- Q //\Q
AN
~(
57
o
[24] 871 31824 1014, R C-Cs & o] T}
[25]
6] ¥ el WE SGEE W BaFA HYE w6 G AH UL A
T Ao cjs iz trans ©| A A A, R = S o] A A A, gfAn] F,
FaEd Aol A AA Z3hE 2 AN FEAA N EAAREA SAT 7 dom,
olF EE ol AdEA H £ =& Edw o] e 2gE
[27] 2 WA A A Bl G WA A e g, 3hehA] 19 313tEE ek 19
S5, ole] 0.2 58 /b5 9 % olol o JAANE T T g
ofv] 2 Abg gt
[28] b ol whE o A ool A, 7] 31EHA 18] Ri& G WA Cs Aol t &
g ol whE vhE A dol A, A7) EFekA] 19] R A A s A1 C, WA Cs
47 o E EH Y n-Z 2 jso-Z 2 H n-FE iso-FH, sec-FEH =
tert-F-€ o] T},
[29] Vo] mre vk A ool A, 7] 818HA 19 RS C, e G ot &
ol wE thE A ol A, 7] 3He 19 RS A4 = FAE G, B G
A7 & EH oY n-E2 2 T iso- X2 Ho| T,
[30] g ol whE A A ollo A, V] efst A o= 3§ Tt d 2 dE =Y
Ak, AL A Q1AL B F7 e AL @ Q Est AL T3 g B4
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ELEF24), LA AT EZAL oA EAL EFE 2 R oA EAL,
EEF Qo 2olH EAL, & FZ4 Wzt 2 ELL, Fr 24 2 14t 53
2 §7] FPEAL Wb EAL AL EAL p-SFALEAN T
gyl g EFAL T 22 AEA Goll oE FAdw AT S 3 3tsk Y, o] o
A #HE = AL ol Yt}
[31] Eodbgof w2 thE A s ol A, g 7] g o] gkek] 19] §5E 9
oFst A o 2 5]-§ 7hedt 2 3] &4 29] A4k SEE A 4 9l
[32] [2}3H4] 2]
[33]
o 9]
S NS
Ry
i
[34] A7) 382 2014, Ry C,-Cs & o] T}
[35] 2 rgof & I ThE A ol A, A7) 31ekA 19] 3HEE i o] ¢
ofstA o0 7 38 75 gk 12 &1 3184 32] N-((35,55)-1-((3S,4R)-1-(tert
HE)A4-G-FEEA DI Z 37 RB Y)-5(REEZA 47 R Y) ¥ S -3-
)-N-((15,4R)-4-H| & Alo] F 2 3| A yolo] & {-E] 2ofuto] = 1Akl 4= gl
[36]  [3}eH4 3]
[37] ) i N
HCE Q \\g/’“\/f
>I\\Q-J\N ::
é % G
~
o4
[38]
[39]

[40]

3] 2(XRD) T ELol| A1, 207} 4° Y] 1] 40° o] A} £ 2] ¢l JJEUP %HOW %’%-‘i—
Ao gy =Ad 5= ¢l
oo up2 A Aol A, g7 FA ] 31FE i ol ofstHoR
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[52]

[53]
[54]

518 74 9& % 1o L XRD RS 2 29 91,
B oukgo) w2 A3 o] 3138 = o] oF

=

A
FA} g A (DSC) 2T o) A, 350°C o] 8lo] & E &
3] =1 (exothermic peak)E 2HA] &&= A Y 4= I}, w3k, 37 A48 o 813 =

HEi= olo] ofstA o 2 &8 7Hs sk 92 DSC 223k o) A, 20 W A] 130°C 2
210 WA 350 °C & Aol & of 1= slte] £ 5 W o4 &4 7] H(endothermic

peak)E 2t AL 4= k. e AV FA Y o] SleHE i o] 9 ofst Ao R
3% 753 92 DSC 23 oﬂxi 145°C W #] 165°C, ol & E9] 150°C WA

160°CE] =% WM 9], =& 156°Ce] =50l A -] 7 o] = X (glass transition, Tg) S
zk= A 5= vk

ool whE A Aol A, AVl FA DY 3ghE Ea= ole] ofstH e
518 7Fs gk & =20 YEF DSC ZE 33U S 2HeE Al o

ool whE FA Yo BhgtE iz o] o] ofstH o R 3 g Tted A 4

8 BA(TGA) Z 2910l A, 180°C o] 3t 22 71 Al 10% ©] 3}, ol &
E01 1% WA 10%, 5% WA 9%, B 7% S8 2418 zh= A 4= gl

B odbgof up2 A FA ol o] A, A7] FAEH 3}3HE iz o] 9] sty o
58 7153k 92 ¥ 30 UEY TGA 23S 2= A1 4= ¢t}

2
7
- A Aol Aol A,
XAl 3]4(XRD) #212 PANalytical X' Pert Pro MPD system, Malvern Panalytical
LdE o] &35t =& A5 et
Al 2F A DEHDSC) 41> DSC1, Mettler-Toledo AG, & ©]-&3F] 53] ¢t
A5 VeRT
A T8 ¥21(TGA)S TGA/DSC 1, Mettler-Toledo AGS- ©] &3] 423 3
A5 VERT
okgd 4] ¥-241-& HPLC, Agilent Technologies, IncS ©]-838}o] 4233t A1 &
L ER T

>
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rlr
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12
o
o
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o
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%7 (ecrude)®] 58 Eiz ol o] ofsta 02 58 7bs @ o e ko] g
Folon, 2eld 2 st om o g E A 4 9o,

w3 ahoha) 29] SR ahota) 19 BErE o] dalel Yrlel SR RA,
243 shoka) 29] P9} BFEL 914 19] BFE ol wEob w S
Fglor, Beld 3 shebg o % vl g d A 5 gk ek oheh, T
Wehe 1 284584 484 u] Aok =4 540 B G S,
MR S, 95, WY1 S o) o] oh oW i AR Al US £
A9 5 glonk, B kel 557t ol A dHE = AL o]

CFE S A, By e §7] gvlol 4] Sheba 12 B4 HE 2
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WA, A7) geha] 12 BAEE 229 3FES 7] Sulol] &3AZ1t

A7) FA o gl 19] ggtE i o] 9] ofslH o7 3]8 7he e 919
i

Azs A, 37 sheta 19 229 shaE 2 ot 19 shebs, ol 9] 9, B
ol @A + Utk
A7 410-2019-01416495.(2019.11.07.% ¢ 2]

<
FEEE AL 5 Uk,

B2 §AT Ui Sulehd 58E AHA G ASE 5
FANA 7] Gl F7] U 5 Qom, FAL SR e 2A 7]
glE kel A 5 v}

(o]
9,
A
K3
il
il
2

371 A H 24 7] &ulli= o] o] A she]= A
toldo el 2, vz 2o e =, t]iteo g = 1]
ddvdo ez, MdZzdoeg 2, vjdrdoe 2, e 2o g2 59
tado el 24 &), ESs| =2 F & HEgs| =2y S g4
o el 2 A g, e ol 2, o} o] W g e =24 8 58 &
4=tk A7) §71 Svll= e S G o R ALgE 5= 9lon, i ALY
S| E & o] E3ste] AFE 3 4 QlTh
Boubgof) w2 A FA| ool A, 7] F7] Sl
W & B A 2] & ol ] 2 (methyl tert-butyl ether, MTBE) S ¥ 3tali= A Y 5= 2t}
71 sheha] 19] 24 9] 3hetE 1 goll thste] /7] &ul= 10 WA] 30 mL HE+=
15 WA 25 mLE ARE3h= A 5= Aok
7] gps2] 19] 22 9] sghEo] R o] &a= 15 WA 30 °C, 1A A o=
23 WA 28 °C 9] o)l A ank @lo] wi= wyk slol] el E = A 4= QlT)
ko] w2 o A o ol A, A7) BFekA] 19] 24 9] 815 = 1 gol] st
MTBE 19 mLE o] -&3}o] 25°Col| A 818t 1] =4 9 sgt=o] &ald =&

O T EL A
fAe 5 5 A

o e
o
b
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5

A S
47 J7re 7] EF G LI 0C o] St HES Faehis A 5
ek FAH O, 47 G2 7] EF &9 £ETF-10 HA) 0°C,

FAR R 5 WA 00 RS stz A9 5 ek

o o] Al g e, A7) E£5 Sole] 37 A, 7 T, Ei Qs A
97) EFF Golel 0T £ SIS Akt wAS U 238 5 ek 3]
B §71 SIS Arkekel AW AR A SRS FII BN
FEHE TP RGBSR EE AN PSS T 5 ot B
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8-S A (subject)] F-ol Sz @A Eehz vl W, G, B F
M)A A R P AT

[93]

[94]

[95]

[96]

[97]
[98]
[99]

[100]

[101]
[102]

[103]

[104]
[105]

= 2 31, hERG(human ether-a-go-go
related gene) A 3 of] th gk F-2-gol i} B o] flk 2 b A o A 310
F-o17} 7hs sttt
L, E o] e 3ok 19 49
zZ9| sighw ] £ 5, 78, 294 % d :
TAA R, 7] Bt 19 FAH Y] Bhehe Ea= ol 9] o1& 35 19]
zZ29| shgh= el &34, A b4 I
= gd 4y
L1 Aol 19] XRD 2 3% 1# o]t}
%25 A Aol 19] DSC 27 1 o]t}
%32 Ao 19] TGA A} 13z o]t}
2 ANE A AU P
o5 Aol 2 AN ol & Fafol & e g FANCE YA ol 5
A Aol 2 o] o A1 B, B o] W8l 7) o Zol olo) @A E A

olu}.

jﬂ
ﬁr

!

A zZd 1: W E (25,45)-4-(N-((15,4R
)-4-w| A ALo] F =28 Aol o] A R{-E| Zoln| 53] E 2] H-2-7HE A g o] E §14E 9
A 2

[T
O

HEOL o HK 7
)
%

st7] @A A,B,C,D 2 B9 A S AA A FES AU
A A: I-(tert-H-ED 2-v Bl (2S.48)-4-0ol A T3] Fg]d-12-t]o] I Al g o] E o]

Al
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[106]

[107]
[108]

[109]

[110]

[111]

[112]
[113]

[114]
[115]

[116]

A 2 ol 1-(tert-H-E) 2-7 &l
(2S,4R)-4-(( B A ¥ )& AN S 2] ©l-1,2-T}o] 72 g o] E (48.5 g, 150
mmol)E N,N'-t}o] v & Folnlo] = 250ml)oll 0|3l AF oFAFo| = (19.5 g, 300
ml)E H7FsFA T 80°Cll A 164t &<t Rk afar vb-g Gl & sk E

N7 % 22 @Ak m e opElo| B2 F Wl 252 a3} 7152 A3
AR SEOE BR AL S RS5O A% o] ekt o 9
73t 353 8ke] 272 (crude) 1-(tert-H-8) 2-W &l

(28,48)-4-0} A 5 1) & 2] ¢l-1,2-T}o] 7H5-24 2] 0] E(39.59 g, 98%)S A 3L A A
glol ok @A o AFE3ESI T

MS [M+H] =271 (M+1)

'H NMR (400 MHz, CD;0D) & 4.43-4.37 (m, 1H), 4.35-4.27 (br, 1H), 3.77 (s, 1.8H),
3.76 (s, 1.2H), 3.73-3.66 (m, 1H), 3.44-3.38 (m, 1H), 2.63-2.49 (m, 1H), 2.19-2.11 (m,
1H), 1.50 (s, 4.5H), 1.44 (s, 4.5H)

YA B: 1-(tert-5-¥) 2-W &l (25.48)-4-olv] =y E ] d-]1.2-T}o] Mg A g o] E 9]
Az

A7 A A A DL 1-(tert-F-E) 2-H &
(25,48)-4-01 A & 9] 2 7] d-1,2-T}o] 7H21 7] o] E(24.59¢, 91.0mmol) &
B Eg}ato] = 2 3 (180 ml)ell 4591 5, 0°Col A IM Egfol Mgl ¥ 23
HEgsto] =& 29 (109.2 ml, 109.2mmol)S H 3] H7lstdt. 5
2o A 1A ZF B ok kS 3k g, b0l A 3AIZE Fot mkg 3ot ukg-

S & 7kt 53 A1 71 & thol EF 2 2 v g (100 m)P & (150 m) S il 30%

1:! ! 11
S AT F RS s tol e o g 3 o 53 5

F7158 54 3l vl o g 1z o3l elth of A& 7t 55k
ZA 9] 1-(tert-F- ) 2-1 & (28,48)-4-0}1] =3 Z 2] §1-1 2-T}o] M- A g o] E
(20.62 g, 93%)= VAL GA| glo] b dA ol AHg-ak3i T

MS [M+H] = 245 (M+1)

'H NMR (400 MHz, CD;0D) & 4.27 (m, 1H), 3.77 (s, 1.8H), 3.76 (s,1.2H), 3.75-3.67
(m, 1H), 3.50-3.42 (m, 1H), 3.22-3.17 (m, 1H), 2.58-2.47 (m,1H), 1.82-1.71 (m, 1H),
1.48 (s, 4.5H), 1.42 (s, 4.5H)

YA C: 1-(tert-F-E) 2-H €]
(28.48)-4-(((1s.4R)-4-w| El Aol Z 2 A yolu] 53] F 2] gl -1 2-T} o] 7L A g o] E
ol Az

7] @A Bl A& 1-(tert-H-E) 2-v| &
(28,48)-4-011] =31 F 2] T1-1,2-T} o] 7HE- A 2 o] E (20.62 g, 84.4 mmol) &
tho] Z 2 2| ¥ (150 ml)ol] ¥ o] AL 4-H e Alo] S Z & ALe= (9.5 ml, 101.3 mmol)S
A7batglth. 0°Coll A &t Etolol Ml FA| B ES o] =elol & (26.8 g, 126.6
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[117]
[118]

[119]
[120]

[121]

[122]
[123]

[124]
[125]

[126]

mmol)E F 7}staL, 2ol A 1641 1F & oF kS sttt vk &)
EHEAIIL EE H7tsta o E ol EH o ER T F58 513
A3t A FEACR AL & FF b ntadlso® X Oﬂﬁr%}‘}iﬂ}

o N 7St sSeta A7l ArntE 1y 2 GRSt 1-(tert-H ) 2-H &
(2S.48)-4-(((15,4R)-4- M| E Alo] F 2 8 Ao} 1) 3] & 2] | -1,2-Tho] 7HT A g o] E
(22.9 g, 80%)5 AUt}

MS [M+H] = 341 (M+1)

'H NMR (400 MHz, CD;0D) & 4.26 (m, 1H), 3.76 (s, 1.8H), 3.75 (s, 1.2H),
3.78-3.71 (m, 1H), 3.49-3.40 (m, 1H), 3.22-3.16 (m, 1H), 2.69-2.60 (br, 1H), 2.58-2.46
(m, 1H), 1.87-1.77 (m, 1H), 1.73-1.63 (m, 1H), 1.62-1.35 (m, 8H), 1.48 (s, 4.5H), 1.42
(s, 4.5H), 0.96 (d, 3H)

A D: 1-(tert-"3-81) 2-w| El
(25.48)-4-(N-((1s.4R)-4-H| & A} o] 2 & Aol o] A F-E] 2ol &) 3] 2] Tl-1,2-T}
o7t Aol Eo] A2

7] @A Coll A A& I-(tert--E) 2-m &

(25,48)-4-(((15,4R)-4-H| F ALo] S 2 8 Aol 1) 3] F 2] Tl -1,2-to] 7H A ] o] E
(37.29 g, 109.5 mmol)Z t}o] & & v &k (500 ml)ell = o] a1 Ed}o]o gl ofrl
(61.1ml, 438.1 mmol)E Y- %, 0°Col| 4| o}o] &AF-EE &2 e}o| = (11.7 ml, 219
mmol)E HH 3] H7}slA Tt Lol A 1641 7F T oF mHk-S A 71 3 vh-e S &
78t 5 Al 7] AL A ek ?* AF TEAE FUbetaL ol & of Al EH| o] EE
HFEES e 7715S 938 428 FEAF B2 A2 5, T 3t

ol AT RR d#o}oﬂﬂ‘r oANg 7t s5etal 2 AR EIYI R
gAI8E 1-(tert-1+-9) 2-¥ &

(25.48)-4-(N-((1s,4R)-4-H] & ALo] Z 2 8] Aol o] A F-E] Zopn| 1o)I] F 2] H-1,2-T}
o] 7HE- A gl o] E (38.79 g,86%)S AUt}

MS [M+H] = 411 (M+1)

'H NMR (400 MHz, CD30D) & 4.27 (m, 1H), 3.76 (s, 1.8H), 3.75 (s, 1.2H),
3.78-3.72 (m, 1H), 3.50-3.41 (m, 1H), 3.33-3.14 (m, 1H), 2.69-2.60 (m, 2H), 2.57-2.43
(m, 1H), 1.87-1.79 (m, 1H), 1.70-1.61 (m, 1H), 1.60-1.32 (m, 8H), 1.47 (s, 4.5H), 1.41
(s, 4.5H), 1.10 (dd, 6H), 0.99 (d, 3H)

SAE: v el
(28.48)-4-(N-((1s.4R)-4-H| El Al o] F 2 & 2yolo] AR E| Zoln] &) 2] 2 7}k
Aol E A 1ol Az

271 @A DAl A D2 1-(tert-H-E) 2-+ &
(28,45)-4-(N-((1s,4R)-4-H &l Al o] E 2 &) Aol o] A {-E] Zopm| 1) 3] E 2] | -1,2-1}
o] 7H=- A g ©] E(34.0 g, 82.8 mmol)Z tho] & 2 1| ek (200 ml)ell <1 T,
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[127]
[128]
[129]
[130]

[131]
[132]
[133]

[134]
[135]
[136]

[137]

[138]
[139]
[140]
[141]

[142]

0°Coll A 4N 94 1,4-T}0] 5 ml, 331.3 mmol)& & 7}t o).

ol A 6217 F ot Rk AT wkg B 2 7o 5 53] crude (28.7 ¢,

99%)5 DAL AA glo] Tk A Aol A
MS[M+H] = 311 (M+1)

i)
°

fo

[
oo
1%
oL~
o0

N

o0

ofo
ofi
ol
32 M
0o

A Zd 2: (3SAR)-1-(tert-H &)-4-@-F 229 9)d E d-3- 715 A4k A%
>j\ <
%i:f‘LOH

Cl

o

ST A F 7 H S WO 2004/092126 .0 7] Al H HHH 0 2 A 3} 5ES A}
MS[ M+H] = 282 (M+1)
IH NMR (400 MHz, CD;0D) & 7.43-7.33 (m, 4H), 3.90-3.69 (m, 3H), 3.59 (dd, J =

11.2, 10.0 Hz, 1H), 3.29 (dd, J = 11.2, 11.2 Hz, 1H), 3.18-3.09 (m, 1H), 1.44 (s, 9H)

A Z o 3: N-((3S,55)-1-((3S,4R)-1-(tert-H & )-4-4-Z Z 29 )]
E2d-3-7tdD)-5- (L2 EH4-710.9) ¥ E 8 d-3-Y)-N-((1s,4R)-4-H| D A} o]
2 H)olo] A R{E 2olulo| = o] Az

Al Z < 3(MC70)

st7] @A A, B 2 Co A S A1H FA e Ak

A A W E
(28.48)-1-((3S 4R)-1-(tert-F-EN-4-(4-F 2 2 ¥ D)y &) w1 -3- 7} B )4 (N-((1s.4R
4w E Aol SF Al Aholo]| AR E| Zolu ) Eeld 2 Mg A d o] Eo] A&

A Zd 1o 4 A&
| 2 (28,45)-4-(N-((15,4R)-4-H| A} o] Z 2 &l 2l Yol o] 4 F-E] 2o} 1| 1) 3] E 2] H-2-
A g ol E d4E3d (28.7 g, 82.73 mmol), A &4 204 &
(3S,4R)-1-(tert- 1 & )-4-(4- S 2 23 &) 3| Z 2] I -3-7H5 A2 4F (24.5 g, 86.87 mmol),
1-3-theolWgoln X 2 3 3.0 72 B r] ol n| = 93 A191(22.2 g, 115.83 mmol)
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[143]
[144]
[145]

[146]

[147]
[148]
[149]

[150]

4 sl EEA Ml Z E ] olE slo] = o] E(15.7 g, 115.83 mmol)S
N,N'-t}o] v &l Zo}n}o] = (400ml)el] o] 3L NN'-tho]o}o] & 32 2 g o el o} 1l
(72.0 ml, 413.66 mmol)S %3] A 7}st At Ao A 1641t &<t nuk& ah a1
WS G 2 729k 5 H A7 B 05N 43 AF eSS Yaog
olAlE|o| ER F H FE& ST 715 S 938 AF FE&AT =22 F HY
Aol & F, 5 3tk npadfo® A1z ogeiglnh o A e 7t w5t
ZHe ARvtEI I 2 G| ste] W
(25.,49)-1-((3S,4R)- 1-(tert-7- & )-4-(4-Z 2 2 9 ) 3] Z 2] W -3-7F 2. d)-4-(N-((15,4R
)-4-v €l ALo] F 2 8 Alyolo] 2 H-E| 2olu| )] E ] d-2-7HE 2 g o] E(41.19 g,
87%)S ATt

MS [M+H] = 575 (M+1)

of
2
-

oA B:
(28.48)-1-((3S 4R)-1-(tert-F-EN-4-(4-F 2 2 ¥ N3] Z &) Wl -3- 7} B H)-4-(N-((1s.4R
y-4-mElALo] g dl olo) A RE| Zoln )3 Z 7] gl 2. FpE Al Ako] A%

7] @A Ao A A2 e
(28,4S)-1-((3S,4R)- 1-(tert-7- & )-4-(4-F 2 2 9 ) 3] Z 2] d-3-7} B.d)-4-(N-((15,4R
)-4-w e Alo] F 23 Aol o] 2 F-E Zoln| )3 F 2| d-2-7HT A o] E (39. 4 ¢,
68.62 mmol)E M EFHE (450 m)oll 591 F, 6N A4St & F 89 (57.2 ml,
343.09 mmol)S 7}k o}, Aol A 16A] F &-oF it
FENOF pHS AL 25 &, 93 NS ehs=
tol 22w eto g =l & =2 ¢
o] oS 73} FEHete] 229 HA 313HE(38.4 g, 99%)S AL A glo]
o5 A ol AR&-F3A T

MS [M+H] = 561 (M+1)

2A C:
N-((38.58)-1-((3S.4R)-1-(tert-F-E)-4-(4-ZFZ 2 ) F F & H-3- 7t )5 (E 2
Z 4718 D)y =8 W-3-9N)-N-((1s.4R)-4-H| El A} o] Z 2 & Aol o] £ H-E] 2o}
Hl:O o A%

7] @A Boll A A&

(2S,49)-1-((3S,4R)- 1 -(tert-F- & )-4-(4-F 2 2 9| ) ¥ F 2] U -3-7} B )-4-(N-((1s,4R
)-4-w e Alo] & 2 3| Aol o] & F-E] 2oln] 53] F 2] | -2-7H5 A 4L (38.4 g, 68.60
mmol), 1-(3-tho] wEojn| w2 ) 3o 7t 2 B r]oln] = 1419 (18.4 g, 96.04
mmol) F 1-3}o] ESF A M E g|o}& dlo] = o] E (13.0 g, 96.04 mmol) &
N,N'-tho] W &l Folruto] = (200ml)el] #5315, 24 0 & B2 7 (5.9 ml, 68.80
mmol)#} N,N'-t}o]olo] 432 2 o & o}/l (59.7ml, 343.02 mmol) & 31 5 3]
A7vabdth, Aol A 1641 3F FoF wuke dfar vk-g gdS 73t 535 A7 &

>
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[151]
[152]
[153]
[154]

[155]

[156]
[157]
[158]

[159]

[160]

[161]
[162]

A 1

1 31 o]
=

o

5N 3} g oA H o ER F ¥ F5E 5l
7 A3t AF TN 22 FHA A E F, FF A adgo R
Z o st o A& et w5t 2y AR E T 9 2 G A st
N-((38,58)-1-((3S,4R)- 1-(tert-F-E)-4-(4-ZF 2 29 ) S H 3- 7L H d)-5- (L 2
E-4-7H )9 F 2 -3-2)-N-((1s,4R)-4- M  ALo] S 2 8 A )yoLo] A - B 2o}
nlo] =(37.05 g, 86%, Al 3)E AAT].
MS [M+H] = 630 (M+1)

(DA
it 4y
¥ oo

oo 1%

ofj -y
2l
m]o 12 e

m]o
i‘l Y

L o

AA A 1

N-((38,59)-1-((3S,4R)-1-(tert-7-&)-4-(4-F 2 23| )] F 2| H-3-7} B W) 5(E.=
E2-4-7HE )9 F 2 | -3-2)-N-((1s,4R)-4- W D Ao 2 2 8 A Yot o] A 7B 2o}
1?1]—0111 Oﬂ/\]—Oﬂ_/] A5 ﬂ-gg,] A %

&7 Azl 30014 A A3 55 (MCT0) 1g5 7]% % MTBE 19 mL&
AFE3Fe] 25°Co A 3F3HE(MCT70)E £33l t). &3l & ¢ gt § ¥ ¥ (heptane)
I mLE 53 3 -5~0°C2 W3R A 250 =3 F4M
HCIEtOAcE 1% A 7}Hek F oF 9037+ ksl sl o }sho] 54 3] o
N-((3S,58)-1-((3S,4R)-1-(tert- - &)-4-(4-F 2 2 9 ) 3] S 2] d-3-7H )5 (B2
E8-4-7HE )9 F 2 ©-3-2)-N-((1s,4R)-4-H| D ALo] S 2 8 A Yol o] 2 3B 2o}
Bhol = QLA (AA o 1)E 5 B0 (5 o 90 %)

szJéJolEéA%

1) X-41 3] ¥ (XRD)

2 XRD 3] 4 Y12 A4 A% 7] & monochromatized radiation source 2} Ni
filterS 2+ PANalytical X'Pert Pro MPD system= AF-8-3}¢] U} &9 Wi o2
=3

o} 20~30 mg2] Al =& glass sample holder®l] 3 ¥ ¢+ ¥ H & 25 T4
&8E 2 ¥, 71719 generatorE 45kV(acceleration voltage), 40 mA(filament
emission) 2 4 3+ & reflection mode (not-spin) & =74 1T}, 0.026°2] <&l
ALo] Z(step size) 2 513 2] Time per step =71 22 4~40°"H ¥ 2] Bragg 71(20)&
=43

XRD 27} & 1o EAISH e, & 15} ko] £ el Axlol 1 514
A7 glal A4 Azl A ARl 3H 9 gk ol =5 Ve AT

2) N A A AFSH(DSC)

Mettler Toledo DSC1 systemS AF-83Fo] DSCE S A Jt) oF 2~5mg2] Al &
&5l 40 uL Al crucible(flat-bottomed aluminum pan with one pin-hole lid)©]]
@31 170¢] pin hole-2 RHE 0] 1}, o] &, Al R & 10°C/min] 4% & 25°Col A
350°C7h Al 7+ sk DSCE 4§kt S 6k &<t H] o] Wil 70
mL/min®] 5= A4 725 Fgste] A H UE VA Fds T

tlol e 73 X H7b= AZE o] STAReE o] &3] 3st3lt).
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[163] DSC Z3& & 20f A8 2™, oF 33.2°C(Onset)ol A &4 3 =7}
#EE Yo Fg Aol 5= oF 156.5°C(Midpoint ISO)oll A 2% At} oF
220°C ©|% decomposition®l] 2]+ &< 1] 71 7} Y EFG T 2 % #h-& +5°C9]
LAE Zh=t

[164]  3) & 7 AI(TGA)

[165] Mettler Toledo TGA/DSC 1 module- S AF8-3to] TGAE =74 3ltt. F 4~8 mg 2]
A 7 E A 7Fste] 100 uL Al crucible(flat-bottomed aluminum crucibles)ol] & +=
o] %, Al R E 10°C/min £ 5 & 30°Coll A 350°C7HA] 7} 31 TGAES &4 3o},
Z Q3= Fot An o] Witol] 80 mL/mine] SE 2 AL 7FAE FHFEke] AA
2 e VA9 fdE etk vlolE 3] 2 B AZE o] STAReS
o]-gsto] 333t

[166]  TGA AIE % 30 EA[E3 oW, & 33} o] 100°C 1| 7He] Lo A of
5.6%%] A 7HA7F HEE ATE o] F oF 150°C ~ 180°Cel A ¢F 1.1%2] FA|
A7F B 9l oF 220°C ©] - decomposition®l] &] & 5 A A7}
A sl T, 25 ghe #5002 L AE Zhi=t)

[167]

[168]  Add1.<t84 F7}

[169] 9} 10-30 mg2] A& E 7} 7 (40°C, 75% RH)N A = 7157 =
45 80°C .ol M A H R 455 ¢F Bk sl d Al mes d2
B ek Al 2o} vlastara) &h7] 19 W & HPLC ¥4

[170]  [¥ 1)

L7 ZE 25 30°C
o4 A Acetonitrile/Trifluoroacetic acid = 100/0.1 (%, v/v)
oA B Water/Trifluoroacetic acid = 100/0.1 (%, v/v)
Gradient A|AE
AZHE) ol 4 A(%) ol =4l B(%)
0 40 60
10 50 50
13 50 50
18 40 60
7E 1 mL/min
A=t W 214 nm
Fol 5ul

1721 71l sl uhek BkeE Al e] 19 QFg A A E Bk E 200 YERR ST
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[173] [3£ 2]

[174]
AlAJO] 1
Time
Closed RT Open ACC Closed STR
Initial 97.94
Day 3 - 97.95 97.94
Week 1 - 98.04 97.83
Week 2 97.86 98.04 97.88
Week 4 97.27 97.68 97.10
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[°d-1-3F 2]

[81% 3]

[ 4]

[ 5]

[8-1% 6]

8173 7]

37 9)

2Pl 57 5 19] S, iz ole] Y 0 2 38 b ok

371 3hekA 1ol A,

R C-Cs oIt

7 190 SOl A,

5 1o vhebdl XA B S 2= AR, ShghE s o] 9] oSt o=
88 7hsd §.

7% 100 SOl A,

5 20] YR DSC 29kl & 285 91, 3h ek Wiz o] 9] of A o R
518 7hs e 9.

BT 100 ol A,

5 30 WERI TGA Z23kd & 2= A9, 31918 iz o] 9] gl o=
58 7Hs 4.

T 10 3ol A,

A7) B}eha] 19] 3}3HEo] ofst A o 7§58 75 e 2 Ay 3R
A9, ke, A4k, 1k, BE sl ke B

RO EZFLAP R o] Fo] A= oA Aely = A9l 31 E Ei=
olo] ¢k3tAd o 7 &8 7hEst .

g 10 2lof A,
N-((35,55)-1-((38,4R)-1-(tert- - E)-4-(4-F 2 29 )3 F & U -3-7} H d)-5-
(B 2EA4-7h3 )7 E 2] 9-3-U)-N-((15,4R)-4- ¥ AL o] F &2 8] A o] o]
AR E Zolrto] = Akl QL 3}EE L= o] 9] ofstA o = 5§
7he et 4.

AT 1A AT 6 F o= g ol 7 A" 5
olo] ofstA 0 2 &g 75t Ao Al WHORA,
7l &ulol 8t7] g}k 12 A H = e S XA £ &

1,
)
o
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[7d 73} 8]

[7d 73} 9]

[7d 73 10]

[°d-1-3 11]

[°d-7-3 12]

27 £ &NE WAsE 9L 2
A7) B7E Zg g ool AS A TtelE @A S E ek, Al I
[shehA 1]

’37] 51812 190 A,

R C,-Cs &z o]t}

378 700 hoiA,

A7 F71 Sl o 24§71 Sl S Eehshi= AQl, Al Wi,
2478k 700 §lol A,

A7) 3 g B4 A, B &, wim W FAlel A7) 3 8ol
=4 7] Sl E Hrbshe @A E o Eelehe .

47 1WA 786 7 o= 3 3ol w2 3 E g oty o7 5§

e

7he g GAE et ofsh A 2 E

AT 1WA A6 5 o g ol upE 3lgtE 9 ofstA o7 5§
s e GAE 2ok, At T 2Rl 4 T84 Vs g1 § oFeHA
e

AT 110 Qlol A, 7] 2AEL AN G, A5 i WA
oW = X858 A, F 2=



