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[5] g1l (leptin) T A -2 A A HEA| 3 (adipocyte)ol] &8l w8 ¥ & T2 O F2 A,

AW A gk Fobol] whet W-u] ko] F7hstkw A[4SHT-(hypothalamus) @l A
A3 ¥ = oh ket 217 5 el o] E(neuropeptide) ] 715 £ H O Z M| 2 &,
A A gk g ol %] tiALE B & vk s A A W] 7] 55 24 ghtk(Schwartz,
et al., Nature 404, 661-671 (2000)). 51 &l ©hu ol o] &} 2] 8.2} A T2 9|
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(6] AR W 22 oz o= A9E gy 519 w57t F7std,
] 3} <= A (pituitary gland)oll 4] 2] proopiomelanocortin(POMC) T2 5 = & 2]
WH= F7bek Al B AL AgRPOF NPY O] A A& ZHAFlTh POMC A1 74 Al S22 -
22 FE = 5 221 alpha-MSH(melanocyte stimulating hormone)”7} A8 A =] ¥,
o] w22 2aF A A FE o] delF 2 ¥ 4 428 3| (Melanocortin-4 Receptor,
MC4R) 321 Al (agonish) 24 A8 A4S FF4 07 fxgtr) v Zh e g
A oM o= A2 R el FX7F 7H4A3E MC4R 4 &4 (antagonist) 9
AgRP9] & o] Z-7}E] 51 NPY ] W3 & T7ks o] T4 o2 288
SN ZIA At =, ¥ 9] #slof u}e} alpha-MSH & 27} AgRP & 2 -2
MC4R®) tal] axl o} A&k o shg dto ma] A &2 do) o]t

(7] Alpha-MSH & = ¥-2 MC4R ©] 2] ¢l 371 2] MCR subtype©l| &= 2 gtall 4] v} k3t
A3 FxskAl fok @A 7EA] 5714 ©] MCR subtype©] 711 = o] 3l =t],
71 F MCIRS] A T2 74 Al el A el ¥ 51 depd Al s
ZA(skinpigmentation)®l] ¥ 3HH, MC2R-2 Y41 (adrenal gland)©ll A =2
U ¥ 7 3 3 2 E| Fo]l = T 2 F(glucocorticoid hormone) 2] A4 of]
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Folsli= Ao dH A o POMCZFH -2 ¥ ACTH(adrenocorticotropic
hormone) 7o) 1 g)t=o|t}. T3 A A A A A F2 43 ¥ = MC3RY MC4R-
218, o A AL B A WA A8 2d Goll dol s, vheke 22 ol A
2] & = MCSR-2 2] #-H] 7] 5 (exocrine function)S =4 3Fi= 4 0 & <A
D}(Wﬂ(berg, et al., Pharm Res 42 (5) 393-420 (2000)). 5-3], MC4R —)F A 2
BB 80 st oI Ael F7HE FE T LA A5
_9__%7(4 <=4 7L/\/\] ] er UFE]'LH A==4 H] n]-;(] E;q] 7H HI-A 9 XL_Q_XJ o 7
A 55 A 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)).
2183} A F 24l oI MC4RS] 932 agouti T2 o] o] s
& % 9 (agouti mouse) 2 ¢S Foto] a4 o2 AFH AT Agouti mouse 2]
5 4 Wolo o3 agouti FHA o] FFANAANE & FEE
Ao, Al ABHEoll A MC4R ©] 2 & Al (antagonist) 9 32 $Fe 24 H| T2

Nature 371, 799-802 (1994)). o] % A2 Thol| A = A8 417 ol A A A agouti
bl A v} f-ALgE AgRP(agouti-related peptide) 7} & ] = Zl o] #ZE] ¢l o,
o] 55 MC4ROl that A A=A 2] & 240 golatiz 2o e A th(Shutter,
et al., Genes Dev., 11, 593-602 (1997); Ollman, et al. Science 278, 135-138 (1997)).

A A W MC4R &7 A Q1 alpha-MSHE 5 &0l o Fo3h 4] 88 743l
a7  YER, o] 7] o]l MC4R 4 &4l (antagonist) 1 SHU9119(peptide) =
HSO014(peptide)Z #] &l 8H9 21 8-& thA] S7FA 715= o] ¥k ¥ 91 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) ¢} 71 f-A} g 3 A1
HP2285 o] 83 T Algoll A e, 574 = vt Fo] & 4894, A%
A, ol A U ALe] F7F & 5ol &1 T (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. J Appl Physiol 89, 273-82 (2000)). ©] ¢}= HFt] 2 o 3.4 Q1 SHU9119<
F8o] Folsh, A A% 49 AR L AFF7HE Ho] o], MCR
GHAA L HIRA AL H 5 QThE e - FAE AT MTI ol A
Fglo] Yeh = 21 87k A & 77 MC4R KO(knock-out) H$-2~0l| A &= v EFLEA]
g, ol A3 A A S84 maUE FE MC4RS A4 31E F6to

o] F o] A a1 9 &-& thA] F &l F=TH(Marsh, et al., Nat Genet 21, 119-122 (1999)).

A4 7HA 7H%—ﬂ HIRA] S A 2 A = 541 4 Al 2F-8ahe 2] & A s A 7}

FEolH, 1 FoME A A AN & A Z A (neurotransmitter) | 28-S A=

of=&o] ol 7L 4 i/ﬂ += noradrenalin agent(phentermine ¥} mazindol),
serotonergic agent$! fluoxetine & sibutramine 5 ©] A TF. 121 47|
AANET AL EE 24A 9] A= T B2 subtype TFEAES S3to] A S
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[41] 371 3182 20 A, Ry Co-Cs € o] T

[42] Bodbgol] whE ©E of & A ool A, A7) gheka] 19] 313t o] of st A o7

58 753 A2 1] 3182 39 N-((35,55)-1-((35,4R)-1-(tert

RE)-4-E-F RGN E I3 L) S5(RE2E N4 R )] E 2] -3
A)-N-((15,4R)-4-v| D ALo] & 23 Ayolo] 2 HHE] Zoprto] = gt d o 5= 9l T

(431 (8184 3]

[44]
< HEY O \,,\;/
>L“O)LQ
[45] < ol whE vhE A el el M, 7] AR M= 3kt 19] 35
oFsld o 5§ 7hset Aol fujshE, A Mo fal s A9 & gk
[46] HU} FA A o= /47] AAE = 38k 19] 3}etE o] kel o] 4235} E o]
2439 & itk
[47] oo whE A Ao A, A7 A 115 7] 31812 49 3139
2499 4 9ot
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[49] ~
>{\ jiTe] 0 \/ \//
Q)LQ\
Qﬁ Q
[50]

[51] oo whE AAE I, XA B8 2 4(XRD) w4 A, 7.77+0.2°, 9.82+0.2°,
10.504+0.2°, 11.3740.2°, 12.36+0.2°, 15.17+0.2°, 15.46+0.2°, 15.88+0.2°, 16.75+0.2°,
17.59+0.2°, 17.9340.2°, 18.33+0.2°, 19.6440.2°, 20.19+0.2°, 21.19+0.2°, 21.7140.2°,
23.29+0.2°, 23.5840.2°, 24.42+0.2°, 25.07+0.2°, 25.63+0.2°, 26.31+0.2°, 27.17+0.2°,
27.52+0.2°2 28.96+0.2°F ol A A B %] = 37 o]/, 571 o], 770 o1, 971 o]/
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L& 7+ A 15% o) 8}, A& =0 1% WA 15%, 1% WA 10%, 5 WA 10%,
TE 6% o S48 2h= Ad 4 9l

2ok o] wE A A oo A, 7] AA-E T = 69 YERI TGA
Z2ade ztE Ad 4= )

B oulbyof] w2 AA Y 1= eFH A A S A IHHPLC), 7142 71(40°C, 75% RH)
D 7FEZ71(80°C)0 A 45 &t 3}5HA b S Belomg I U Hko
HAgt A H AL &4 ATt

B g M Aol 9lof A,
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A7 Yepit
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272 e
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)-4-HEALo] S 2 8 A )olo] 2 {-E Zolu] )T E 2] | -2-7HE A g o] E 414 9
A %

o},

3t7] 9 A, B,C,D % ES] & A A HA] e A9
-1.2-cho] hE Al g o] E o]

A A: 1-(tert-F-8) 2- 1 & (25.48)-4-o A E 9] 2] ©
Az

A2 Bfol| 1-(tert-H-8l) 2-7| &l
(2SAR)-4-((ME A S AN I FE H-1,2-TFo] 7Hg A 2] o] E (48.5 g, 150
mmol)E N,N'-t}o] W] &l Fo}m}o] = (250ml)ell =o]al A% o}Ao] = (19.5 g, 300
m)E A 7Fe3 ). 80°Cel A 164 3F & oF kS &t vh-$ v & 7%t 35
, =S HUbstar o ol M Bl ER T FE5E ST 7715 S ¢3

o3
=
AF S8 BR AL T T8 BN U #08 A% ol el oo
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[121]
[122]

[123]

[124]

[125]

[126]
[127]

[128]
[129]

[130]

12

7ot == }04 Z A 9] (crude) 1-(tert-F-€l) 2-HH &
(28,48)-4-0} A 5 1) F 2] ¥l-1,2-T} 0] FH- A 7] 0] E(39.59 g, 98%)S A AL A A
glol ok J#M AR-&-3t ST

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

'H NMR (400 MHz, CD30D) & 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)

A B: 1-(tert-5-E) 2-# & (25.48)-4-0} 0] =3 F2] ©l-1,2-t} o] 7L 5 Al g o] E 2]
Az

A7 GA Aol A D& -(tert-F-E) 2-H €l
(28,48)-4-0} A 53] F 7] ¢l -1 2-T} o] 7H5- 2 7 o] E(24.59g, 91.0mmol) =
H Eglstol = 2 F- ¢ (180 m)oll =<1 5, 0°Coll A IM EglolE ¥
H Eglalo] =2 &9 (109.2 ml, 109.2mmol)S H 3] H7 et 5L
2ol A 1A 9t WHE 3 Tt} AF2-of| A 3AIZE ot ke E1 i) | 2
AN F, ol 2 2|8 (100 m) I & (150 m)E ¥ a1 30%
2ot T e E st tolZREvgo R ¢ v &8 F,

vl o2 A% o] ettt o A& 7St F 55t

~(tert-F-&l) 2-v| &l (2S,45)-4 O?Uh#ia}ﬂ 12-thol 7 A g
(20.62 g, 93%)S BRI GA glo] tha A ol A3ttt

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

'H NMR (400 MHz, CD30D) & 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)

A C: 1-(tert-F-EDH 2-H €
(25.48)-4-((1s.4R)-4- W &l ALo] 2 3 Ayolu| vy I E 2] |- 1.2 T} o] FH A g o] E
o] A&

271 @A Boll Al -2 1-(tert-7-El) 2-1 &l
(28,48)-4-011] = 3] F 2] §1-1,2-t} o] 7H5 A & o] E (20.62 g, 84.4 mmol) =
o] S 2 A ¥ (150 ml)oll 0] il 4-H e Alo] Z 2 3 A}+= (9.5 ml, 101.3 mmol)-S
A7Fstlth. 0°Col A A Efto] ol Al FA| B =2 sto] =elo] = (26.8 g, 126.6
mmol)E H7FstaL, g2l A 1611t &t wwkE sk T} vEg gl & 7hqt

SEHA7] AL A7FskaL o e ofAEl o] EE ‘i’i ﬁ”‘—%% Atk Fl15S

EE
s AL AL F, F5 BN FOL AL 3
ANE A sHotal A AR EIHIZ GA 0}01 -(tert-Y- &) 2-1| &

(25,48)-4-((15,4R)-4- W & ALo] Z 2 8 A yob] 1) 3] & 2] | -1,2- o] 7T A g o] E
(22.9 g, 80%)5 LSt
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[131]
[132]

[133]
[134]

[135]

[136]
[137]

[138]
[139]

[140]

[141]
[142]
[143]

13

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

'H NMR (400 MHz, CD30D) 8 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)

YA D: 1-(tert-5- ) 2-H &

(25.48)-4-(N-((1s.4R)-4-H DAL o] S 2 & Aol o] L FE| Zolu]| 5T Ee]H-1.2-1}
ol A ol E] Al

7] @A Coll A A2 -(tert-F-E) 2-v &
(2S,48)-4-((1s,4R)-4-w E ALo] Z 2 8 A yotr] 1) 3] F 2] | -1,2-tho] 7HT A gl o] E
(37.29 g, 109.5 mmol)E TFo] & 2w gk (500 ml)ol] ¥o]aL Eglolol g o}rl
(61.1 ml, 438.1 mmol)E ¥ 5 0°Col| A ofo]l AREEH 2ol = (11.7 ml, 219
mmol)E 3] H7Fetith. 2ol A 16A11F 9t aikS AJ71 & vh-E Sl &
e E5F A7 A B A A T8 AE WUtk o e oA HI Ol ER
HFEE st 7715 S A8 &7 T8 22 e 3, 7 34
kv o R A X of }Oﬂﬁ} o Mg At sEsta 2y AZvtEIHI R
BAIsE 1-(tert-1+4) 2-v &
(28.48)-4-(N-((15,4R)-4-H| €l AL o] Z 2 & Aol o] A R{-E| Zopn| 1n)3] F 2] Hl-1,2-t}
o] FHE 2l g o] E (38.79 2,86%)S A AT},

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)

A E: W El
(25.48)-4-(N-((1s.4R)-4-H FALo] S 2 S Aol o] A FE| Zolu] )T S| H-2-7H
A olE A4 Ao Alx

2471 @A Dol Al A& 1-(tert-H-E) 2-H €l
(25.,45)-4-(N-((15,4R)-4-H[ & AL o] & 2 8] Al yol o] A [ 2 o] &) 3] E 2] | -1,2-1}
o] 7} Al ¢ 0] E(34.0 g, 82.8 mmol)E tho] Z & & | gk (200 ml)oll ¢ F-,
0°Coll A 4N QA 1,4-tho] -4 &9 (82.8 ml, 331.3 mmol)S 7 7}3FA T
2ol A 6A1E &t Rk Al 71 2 vkg vl & 7St F5519] crude (28.7 g,
99%)E AL AA glol ok dA el AF&-sFl Tt

MS[M+H] = 311 (M+1)

A Z o 2: 3SAR)-1-(tert-HE)-4-4-F 229 Y)Y E H-3-7 E Q4] A%
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[144] >L o
{YAW
L
Tt
[145] A BN HE WO 2004/0921263.0 7] A E WH o 2 A 31322 A9it)
[146] MS[ M+H] = 282 (M+1)
[147] 'H NMR (400 MHz, CD30D) & 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)
[148]
[149] A Z o 3: N-((35,55)-1-((3S,4R)-1-(tert-H & )-4-4-ZF 2 2 7 )]
[150] £ d3-71 0 dD-5-(RE2EH-4-711.d)¥] £ d-3-¢)-N-((15,4R)-4- 1| & A} o]
F28d)olo|ARE Eolulol =] A x
[151] —~
| V-\g N
N‘\_/ “L/)‘ )
e S
oP; .
v
[152]
[153] Sl GA A, B E Co S AA TA FES AU
[154] 9A A e
(28.48)-1-((3S 4R)-1-(tert-FEN-4-(4-F 2 2 9 )3 Z &) A -3- 7} B W)-4-(N-((1s.4R
y-4-w|EAFo] SRS ool AR el moln| )T Fejd 2 e A o] E o] A&
[155] A Zof 104 &

M 21 (25,45)-4-(N-((15,4R)-4-H| D Al o] & 2 &) 2o o] A [{-E] 2 o}n| 23] & 2] Tl -2-
M2 ol E 14E4 (28.7 g, 82.73 mmol), Al o] 204 A&
(3S,4R)-1-(tert- 1+ &)-4-(4-F Z 23 )| E 2] A -3- 75 2 4F (24.5 g, 86.87 mmol),
1-(3-tholw g o}m] =3 2 ) 3.0 €l 7} 2 B v] o] m] = ¢ 4193(22.2 g, 115.83 mmol)
2 [-Blo]| EEA M ZE gl o}E slo] =g o] E(15.7 g, 115.83 mmol)-&
N,N'-T}o] v & Fo}r}o] = (400ml)ol] o] 31 N,N'-to]ofo] 4 & of e o} vl
(72.0 ml, 413.66 mmol)S 3 53] H 7} T} Aol A 164 {F &<t wHkS 3far
g &l E Sk 55 A T, 05N A A &S Hal ol

ol Ho| ER F H F&S ST fU S A3t AF &Y £ F HY
Aol & &, T sk npadl o g Az o et gl o A& 7 s5st L

O
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[156]
[157]
[158]

[159]

[160]
[161]
[162]

[163]
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Za ARvtEIY IR A ste] v
(28,4S)-1-((3S,4R)-1-(tert- € )-4-(4-Z 2 2 7 )3 Z 2] ¥ -3-7} B )-4-(N-((1s,4R
)-4-w|dAFo] S 2 A )olo] A F-E 2ol )T F H-2-7HT A # 0] E(41.19 g,
87%)& At

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

@A B:
(28.48)-1-((3S.4R)-1-(tert- - EN-4-(4-F & 2 3 ¥ = &) 1 .3-7} B ) 4 (N-((1s.4R
y-4-dE Aol S 2 A olo]l AR E Zolu] 5T Ee] W2 FHE A Ak A2

7] @A Ao A AL v E
(25,49)-1-((3S,4R)- 1 -(tert- - &) -4-(4-F 2 29| ) I & 2] T -3-7FH.d)-4-(N-((15,4R
)-4-w|Afo] 23 A )olo] A F-E 2ol )T F# H-2-7HE A # o] E (39. 4 ¢,
68.62 mmol)E M| ¥k (450 ml)ol] =<1 2 6N 43} A F 78 (57.2 ml,
343.09 mmol) S F 7}&FS T A 3FaL 6N A
FgAOF pHS AL WE T
Cho] SR ZMFIO R 50l & 52 o= IAE Fol FE| & o] e}l
ol Tl & et FFHste] 2 o] A BHEE(38.4 2, 99%) A
th& @A o) AFE-3FAA T

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

(Z ro
-3

S

(@)

>
L

o O]ﬂ
o]

-0,

=

(Z

A C:
N-((358.58)-1-((3S.4R)-1-(tert-F-EN-4-4-FZ2 2 N F) Fe| P 3 I H ) 5 (2
Z4- 7L D] =29 -3- D) -N-((Is.4R)-4-H| E Ato] F 2 & Aol o] A B-E] = ol
1:1|:o EO] A Z&

7] @A Boll A A&
(28.49)-1-((3S,4R)- 1 -(tert-F- & )-4-(4-F 2 2 9| ) 3] & 2] 1 -3- 7} . )-4-(N-((15,4R
)-4-m| E Apo] S 2 A )olo] A F-E] 2ol 1)) F ] H-2-7HE A 4T (38.4 ¢, 68.60
mmol), 1-(3-TFe] W Eolr] e 2 ) 3o F 7t 2 " r]olu| = 91491 (18.4 g, 96.04
mmol) 2 1-8fo] EF A Ml 2 E g o}& slo] = ¢ ©] E (13.0 g, 96.04 mmol) &
N,N'-T}o] W €l Eo}uo] = (200ml)ol] #5913, &2} 2 o2 B2 32 (59 ml, 68.80
mmol)¥} N,N'-t}o]o}o] A& 3 2 A of| €l o} 1l (59, 7ml, 343.02 mmol)Z 3 3 3]
A7FeFA T Aol A 16413t & 9F RkS 8Far Hkg 88 7ot 55 A7
0.5N F4b3} &F 78NS Wil o g ol AlH o] ER F W 358 st3lth
F715E st 4w FEAG 2 FHAA A E T, 55 3 np g o R
Az o] epgitt. o] Bl & At w5t ZAE] ARvtE1H 9] 2 G A st
N-((3S,58)-1-((3S,4R)- 1-(tert-7- & )-4-(4-F 2 23 ) 3] Z 2 -3- 7 H )5 (2 2
84718 d)¥) &2 9-3-2)-N-((15,4R)-4-H| & Al o] F 2 & A yol o] L H-E] 2o}
nlo] =(37.05 g, 86%)E A AT}
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[164]
[165]
[166]

[167]

[168]

[169]

[170]
[171]
[172]

[173]

[174]
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MS [M+H] = 630 (M+1)

Az o 4: N-((38,55)-1-((3S 4R)-1-(tert
HE)4-@- 22D E P37 R )5 (R EE U 4R E) ¥ S8 W3
D)-N-((1sAR)-4- W HAFo] F B & H)ofol i E] Zofupol = ikl o] 74

k= Alx

A TN
L‘{ i
aPat
N /)

7] Azl 304 A %3 515 (MCT0) 192 7] & ©. % MBTE 19 mLE
A-8te] 25°Co A B EMCI0)E BalalQTh 8312 i3 F 3 Bheptane)
L mLE 593 F 5-00C% W7te T 44 exe 52E F4M
HCIEOAcE 177 71 # oF 90wt sl nks}ar o] #hstof 324
FF=MCTD)S TSR (T8 °F 90 %)

Azl 42] 820 T3 XRD( 1), DSC( 2) 2 TGA(E 3) 4] A3hs
Ho w7

S
P51 WA 530 Hskglon, 4 A3 # 49 =9 Ao

77 1
1
g1 ¥ 2t} XRD, DSC ¥ TGA 7+7te] 4] Wi & o] &ho] A Al of 19 tf &t

AP lol A T3 vkt ek,

A4 1.

N-((35,55)-1-((3S,4R)-1-(tert- & )-4-(4-ZF 2 29 D) ¥ Z 2] U -3-7L H d)-5- (2
Z 471 )] E 2] H-3-2)-N-((15,4R)-4- 1] El A} o] 2 2 &) Al yol o] 2 ]3-E] 2o}
nfo] = lakql o] =3lE o] AA Y 1] Alx

A7) oA A 27 A 2 49] 3F3HE(MCT1) 1g2 EtOAc 0.6 mL 2 7= 0.06
mLE AR&3to] H2k2] agky]| S ARRslo] alRbshH A 2ol A -3 st Sl
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S5 =g & wHkEA A 0.6 mLe| & EHheptane)= 4 78l aL 18A] {1+ & QF
ek & A4 7 o Geto] Ao AAE 1E F5SEAT (& 9F 60 %)

[175]

[176] vl nld 1

(1771 Z71oNA Alxg Az 49] 313 %(Mcm 1g€ EtOAc 1 mL & A}-&3}¢]
Ao A Gallstglt). el & dug = AR Rk o A oF 43A]%F

WHel o, A e 13} e A A o] =51 A okt

[178]

[179] A @4 1.XRD H7}

[180] 4 XRD 34 d &2 3144 A= 7] 2 monochromatized radiation source £ Ni
filterE %t PANalytical X'Pert Pro MPD system-S AR-&-3fo] T}&-o] Wi o

g

[181] oF 20~30 mg2] Al = £ glass sample holder®l] 3 3 ¢+ T & 2= 5 T} 4]
=8E2 F, 7|71 9] generatorE 45kV(acceleration voltage) 40 mA(filament
emission) % 4 7 ¢+ ¥ reflection mode (not-spin) = =7 g1t} 0.026°2] 2~ ¥
ALo] Z(step size) 2 513 2] Time per step =71 S 2 4~40°"H 9] 2] Bragg 7H(20)<
=43,

[182] 5% ZAY 15 XRDE 54 ¢ A5 & 40 ZA 5t

[183] 5 4o] vrebdl AF E oA gl = vpe) o], E o] whE AA Y I+
7.77°,9.82°, 10.50°, 11.37°, 12.36°, 15.17°, 15.46°, 15.88°, 16.75°, 17.59°, 17.93°,
18.33°, 19.64°, 20.19°, 21.19°, 21.71°, 23.29°, 23.58°, 24.42°, 25.07°, 25.63°, 26.31°,
27.17°,27.52°2 28.96°0) ] 54 ¥ =1(20)5 YERH S 2, XRDE] -3 4 91
#2371 3% 1o YER AT

[184] [3E 1]
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[185]
26 A MZI(1H 1)
7.77 6541
9.82 7889
10.50 4522
11.37 5455
12.36 5321
15.17 5416
15.46 5307
15.88 a7
16.75 8419
17.59 4096
17.93 4131
18.33 3955
19.64 9251
20.19 12311
21.19 6879
21.71 6771
23.29 3855
23.58 4334
24.42 3725
25.07 3480
25.63 3732
26.31 3907
27 17 2856
27.52 2925
28.96 3443
[186]

[187]  Add 2. AR FA FSADSC)
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[188]

[189]
[190]

[191]
[192]
[193]

[194]
[195]

[196]
[197]
[198]

[199]
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PCT/KR2021/015470

Mettler Toledo DSC1 system= A}-83Fo] DSCE A4 3] 9F 2~5mgd] A2 E

2 #F &l ] 40 uL Al crucible(flat-bottomed aluminum pan with one pin-hole lid) Il
£ 10°C/min2| 45 =2 25°Co A

W1 171 9] pin holeS BFE o] St} o] &, Al S
350°C7HA) 7+ 8k DSCE % 4§}, 24 81 FoF 4l o] Yo 70
mL/min®] &5 2 A& 7hAS ZTFste] Aha 2
dol ] 57 2 F7}= AZE Y o] STAReE

5 AAYP NS DSC A A5 =

5 5ol A4 &l = nle} o), A A 5= 9F 28.8°C(Onset)oll A A H A &<
9 A7F FEE AL oF 172.6°C(Onset)ol| A 7 HA & & 7 271 FZ =] A} oF
220°C ©]% decomposition®l] 2] g+ <& 3] A7} eI &%

QAE zh=tt

Add 3.4 FF EX(TGA)

Mettler Toledo TGA/DSC 1 modules AF-8-3to] TGAE 54 It} oF 4~8 mg<]

N E ER s

o g3te] Sl
o sA 3T,

& +5°C9]

ANBE A al:g].oq 100 pL Al crucible(flat-bottomed aluminum crucibles)®ll &=

o] AR E 10°C/min $ % = 30°Cel| A 350°C7}FA] 7}
=4 3}L EOP Za] o] W0l 80 mL/min2] £ 5%

R E ER e
J

g8to] e
Z,:E?‘s}ﬁﬂ& o= TGA ZZJ@L 75_1,}3 L= 6°ﬂ E}\] ].O:hq.
j

6ol A Bl w] = nl 9} 7ol AAE M= 170°C 1] TFe] Lo 4] oF 5.9%2]
| Z:L A7F B E AT}, oF 220°C ©]F decomposition©] &] gt -
E th 25 2 +5°Ce] QaHE k=t DSC 54 Aol e &+
3 £ HolA Fdtt ol 24, A4 Y O Aol HA s 249

14 59)
TN FF H2E
PEEE DE T

AE 4. A Bt

°F 10-30 mge] AR E

71 9- 80°C Q. -0l A
B e Al & 9} )
[3£ 2]

Lo G 2 45

w skl 5] & 2«1 ‘%} He

7}%521(40‘?(: 75% RH)Oﬂ *1

A3t TGAE 4 gt
SR Ah7MAE Fiteke] At

t} dolE 3 @ HrteE AT E o] STAReS

A 27t

ol
=

e}
RS
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[200]
4y =25 30C
ol =4 A Acetonitrile/Trifluoroacetic acid = 100/0.1 (%, v/v)
oS4 B Water/Trifluoroacetic acid = 100/0.1 (%, v/v)
Gradient A|AE
AlZH(=) o[zt A(%) o4k B(%)
0 40 60
10 50 50
13 50 50
18 40 60
5 1 nL/min
HAEubs U 214 nm
T S5ul
[201]
p02] A5 AME ne] A A A5E 571 T 30 e,
[203] [3% 3]
[204]
AAlOf 1
Time
Open ACC Closed STR
Initial 97.70
Week 2 97.57 97.73
Week 4 97.82 97.94
[205] 9 FE 3004 FAT 5 = vhef o], & o) whE AA Y IE
7} 2271(40°C, 75% RH) 2 7F52271(80°C) ol A 455t 3}st 2 b g A &
Hglona o W g $48 b g e S SIa3,
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[47& 1]

7873 2]

1% 3]
[ 4]

787 5]

21

373

st7] 3}ekA] 19 31§, o] o] ofst A 0 =% 3§ 75 g 9 Hi= o] 9
SujstEo] AAE A,

XA 2 34 sfel o) A 817] 3] A7 (20 Fh): 7.77+0.2°, 9.82+0.2°,
10.504+0.2°, 11.37+0.2°, 12.36+0.2°, 15.17+0.2°, 15.46+0.2°, 15.88+0.2°,
16.75+0.2°, 17.59+0.2°, 17.93+0.2°, 18.33+0.2°, 19.6420.2°, 20.19+0.2°,
21.19+0.2°, 21.71+0.2°, 23.29+0.2°, 23.58+0.2°, 24.42+0.2°, 25.07+0.2°,
25.63+0.2°, 26.31+0.2°, 27.17+0.2°, 27.52+0.2° 2 28.96+0.2°%°l| 4|
Ae g =37 o) /de] 5 AN 9 A5 2= A, 24 It
[(shsh4] 1]

/\]—7] ﬂ.‘éﬂ)x] loﬂ }\1

R C,-Cs <ol

;g;—rL?%} loﬂ )\)\O-]}\ll,

7] sheta 19 St of
omi/\]_oi i].)\]_oi ;11}\]_0:] o] /1\4
QEBF2AYOE o] Fo{ N Fol A AEE = A, AW 1L

]— loﬂ )\)\O-]A-‘I,

271 818k 19] slekE o Akl o fvstEo Al A, 24 % 1L
378 30 oA,

7] &gt o= A9 249 1L

978 40l Qlot A,

&ﬂﬂﬂﬂ44ﬂﬂ ol AP A, ZAE I

[3}3H4] 4
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