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(57) Abstract: The present invention relates to a five-membered heterocyclic compound having an analgesic effect and a pharmaceutical
composition comprising a derivative of the five-membered heterocyclic compound. More specifically, the present invention relates to
a method for producing a five-membered heterocyclic compound having few side-effects and a broad analgesic effect, including pain
relief for neuropathy, and to a pharmaceutical composition comprising the five-membered heterocyclic compound.
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Aot

=178 58y
-N-(4-(F] E-Y R o} 1| 10)-3-5- 22 T 2 )3 &-2-7H5 Abrko] =.9] Solubility %78
Aot

L1825z
N-(4-(B] E-F-E o} 1] 1)-3-5 4 3 & I F- Tk 2-FH S Aol = o] TTX-H A AH E
Na A ol th&h 42 Hetl= :LEHEO]

% 193 Vincristine 3 79 < 1Y 18] 0.1 mg/kg S F7 5351 A AHF L
TN ANBESA T2 Zd, 2 3198 40 = 80 mg/kgd SR

g ol shaL, Z1R=E 30, 60, 1203 F-oll tail-flick testE &3l X1 &2 =&
74 1ol
5= 202 Vincristine S
SulA] 7l N AW ZA =
AT-Fosta, 12 5H 30, 60
74 e 1ot}
I o] AAIE 9% FE
olal &17] AAlellol] 9fsto] B S & T AAlsHA A starat gl o
sH7] AAedl= g2 o Alsh] Hg Al o
Y = = A of
5 el =AY F Ao §A
AAL 1: 59 sl el ZAFo] &8 §- 54 ¢] 34 (FY-05-01-1-1)
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W _ @\/UHNHEHC . @\/O%NH @;ﬂ@”
DCM
1 3

F#-2,5-t 722k E 3R 1)(8 g, 0.05 mol, 1.0 eq), S A Hld ol
slol= g2 22 elo| = (3FFHE 2)(8 g, 0.05 mol, 1.0 eq) 2 HATU(25.46 g, 0.067
mol, 1.3 eq)Z DCM(100 mL)°l| ©] 3L, N,3}eoll A DIEAS 3] H7}aho,
2AZHE R RTAI A wntalglvh kg £S5 =5 %ﬂ/«l?ﬂv} TEA &

DCM(100 mL x 2)2.& o] 2} %390} 7.& §7] 2 B2 A Q5 T4
Na,SO,= & L 5538 a1 o] &2 2 2] 712 (MeOH/DCM = 1/100) ©]
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A FHH AZvEIH IR %
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DMF(10 mL)°l HATU(450 mg, 1.15 mmol, 1.0 eq), 3} 3% 4(275 mg, 1.37 mmol,
1.2 eq) & 3}%E 3(300 mg, 1.15 mmol, 1.0 eq)= =<1 & A<l DIEA(0.6 mL)E N,
ol A 3] H7bsle], 85 HF ¢ RTO) A nwkals ol w8 23125
FEG A 7”—‘1 LU B2 B2 g A5¢h -84 892 EASO mL x
)2 A 2 FEUT. F& 152 =2 M A AL, 9 Na,S0, = 12
2 2319 a1, Zho] B8 2 2] 7HA(PE/EA = 1/10) ©] A 92 Z 24
ARvtETH IR GAsto] F5A a1 A o] &3E 5400 mg, 78%)S A AT

w7 3

B 3 =

ik /\/ %
Ygf\f\/ N MeOH ) }J

MeOH?®| 335 591 ol Pd/CE H7F38H31 3L, H, 3}01] A shEuk Zof
50°Ce Al agkelQiT) vES £33 52 o i F 553190 a1 v g A o] =&
DAt A= HFH Y 5—?@1iﬂii‘j}ilﬂﬂ(prep—HPLC)i QA 5} o] 3] A
LA o] 54 313HE(36 me, 11%)S S AT

A A] o) 2: N-(2-(1H- 915390l })-No-3h o] 1= 5 A] F7-90-2,5-0] H Ao 2 9]
A Z(FY-07-05-1-1B)

AX o] 19] ©HA 20| A 313HE 45 9= A, 8171 9] 3H3HE 6(500mg, 3. 1mmol,
1.0eq)S WL HESAI ! A S A9 slars= A Ao 13} 5L e H S AL-8-35)o]
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[91] AN d 19 @A 2014 3= 45 Wi A, &Y e 7S ¢
A& A 9lslariz QAo 13} A RS ALgshe] B4 ggtES
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[94] A A] e 4: N2-(3-(3,4-T] S} o] 2 o] A F] &= - -2(1H)-Y)-3-= A 2 H)-N5
-Sho] EE A F #-2,5-Y] FHEARRF O] T (FY-11-03-1-1)
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P I eV AT

!.

[97] DCM(100 mL)°ll 5-[N-(3 d W E- A7 2 A5 #-2-7HE 2 2H(EH3HE 3)(7.5 g,
28 mmol, 1.0 eq), Wl & 3-0}H] X 2 3} of| o] E Slo| =2 &2 o] E (33 =
8)(4.0 g, 28 mmol, 1.0 eq) '@ HATU(13.8 g, 36.4 mmol, 1.3 eq) = &3}l 5} 12
DIEA(7.2 g, 56 mmol, 2.0 eq) S N,3}ell A 33 3] ] 7Fsle] &}51F 5 <F RToll A
wEkergleh Bhg E3te =2 343tk 84 & 912 DCM(100 mL x
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2)0 = ol g 2} Tgo}dﬂ}. Ve fr15E B2 AHSY A 79 Na,SO, =
Az D 53319 51 Zo] 22 2 8] 7 (MeOH/DCM = 1/50)0] 219 21 =2 4]
EH}E:LE]]AE A sk F4) @ Aol 3}etE 9(11.4 g, 85.6%)F A AT

@A 2

% 5,

2

0°C= ¥Zh¥ THF/ H20 (1:1, 20 mL)°ll 3}3H= 9(2 g, 5.8 mmol, 1.0 eq)E =9l
& ollo] LiIOH.H,0 (0.47 g, 12 mmol, 2.0 eq)Z 3 7}3}o], A 2ol A a5 1 Fot
ﬂa]_g}oﬂq_ u].__ E%L%# i;}oﬂ ;(]-04%94 %7Lg} a1, pH<6/] 1N
HCIZ A 8151951, DCM L2 &35t =3k @ d o] Al & 10(1.1g,
57%)& DAt

w7 3

Oy A T T O Ay

DMF(10 mL) °l] HATU(570 mg, 1.5 mmol, 1.55 eq), 3} 5= 11 ¥ 3}3+&E 10(300
mg, 0.9 mmol, 1.0 eq)= 51 &Nl N,5hol| A 3151 3] DIEA(0.6 mL)E # 7}8}o,
SHEHE T QFRTO A wgbelQin) v E3 52 w5513 2449 2o

LioH AN S
@«Vﬁ *rgm‘?ﬂ{m@ "\ w{
10 .

o THEH2O

Ao B B 54 O}Oﬂu} T84 & EAGOmL x 2)& o] 214
FEBC 2 F71 5 BE AA B L, T4 Na2SO4R 71 B
&F3h9lar 2ho] & A 2] 7HA(PE/EA = 1/10) o] A% Z 84

AEvtEa 2 A Ee] 3 149 3F5E 12(190 mg, 45%)2 LAt
o 4

f”"‘% \/f # . ,WW/ P B ‘“&’{a% N -
by WL} QQ} RO ¥ Z.w L @
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MeOH(20 mL)oﬂ 3}3HE 7(140 mg, 0.3 mmol, 1.0 eq) S =<1 &Nl Pd/CE
A7bst oL, REbg =& Hyaboll A ab5 ik 5 QF 50°Coll A i wka gl ol w38 o 3t
ELRS %0}04 WXﬂ ol gs AU Aol =2 EHE
&N A A b E 18 9 (prep-HPLC) &= A Al 6ho] 3] 4 a1A o ¥4 519= (8
mg, 7%)< AT

AL o] 5: N2-(l1 8 & A])-N3
-(3-E A3-(FHE=H-6-Y ol 1) X 2 ) F-H-2,5-T] IHE AL o] = (FY-10-01-1-2)

A d) 49 @A 104 HE 3-olu| = Z B v} o] E Flo] g F R dlo] =
Aol HE 3-oln =R e o o] E sfo]| ER E R dho| = B v 30 A 33t
11 A 37] 8188 132 W HbS A 71 AL A 9] 5t a1i= 2 A] o] 49} 2 3
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of o] E 3}o] = 2 & 2 g} o] = (Methyl 3-aminobutanoate

CLE, Fellls

O

CCl,(160 mL) °ll FeCl(50 mg, 3.1 mmol, 1% eq) &

mmol, 1.0 eq)E ¢! 84

243 Akl 29 B

fﬁﬁ%& ffﬁ“m“ ff‘“a%

Hlxzd S22 go] =4 g, 31

ol 31315 14(4.438 g, 37.2 mmol, 1.2 eq)E N, 3}l A]

ok Fpbel wukelginh v EFE L B R

W7Fa L) 484 B9 DOMG0 mL x 202 o] 2] 8] 229}, 2L

F71%e 2R AR}
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o= THF , 7 om
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0°C& “37H¥l THF(30 mL)oll 8135 15(2.9 g, 10 mmol, 1.0 ¢q) 21 &<l

S 5l g-ollof
NaOH.H,O (1.2 g, 30 mmol, 3 eq)& A 7}ste], Aol A 3F2 4 &<k aikst gl
S T3E-& 55819l b B2 W 2hel gl AL, pH < 62] INHCIZ
A gkl AL, EAGO mL x 3) & FE83I T B f7] 52 =& Al F sl
9 Na,SO,2 A& 2 5353551, ol &2 A 2 7HA(PE/EA = 20/1)°] A9 %]
agvtEa 2 A el 34 149 35S 16(2.2 g, 81.5%) Atk
@A 3.

O G o

¢
o o
SRV v SRV
OH » xﬁ’ﬂ\fﬁ\yf

g
16 HATUDIEADMF 18

DMF(250 mL) ©l] DIEA(11.05 ml, 18.06 mmol, 3.0 eq), HATU(7.62 g, 6.02 mmol,
3.0eq), &= 173 g, 6.02 mmol, 1 eq) F 3= 16(4.4 g, 6.02 mmol, 1.0 eq)<
591 GG a5 B RTOIA Wike Tl vhe E9E-S B2 345 Qi
FEA NS EAGOmML x 2)2 o & 2} 253519
A28 a1, F947 Na2SO4E A% 2 F&3 o, &
2ol AYA ARvE 183 2 A A s)o] =
50%)S A ATt

= O X

22 frse =
o] &2 A 2 7HA(PE/EA =
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R
-_&4
o
)
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%
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@A 4
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SRV w0
o iOH G
& “M(}"“ Tur M@H
ig i8

0°CE 2 ¥ THF(50 mL)°l 2}3t& 18(3.2 g, 9.66 mmol, 1.0 eq)= 5
LiOH.H,0 (1.2 g, 27 mmol, 3 eq)& H7}3}o], =0l A ah&7E &<k nuks} i
Hh-s T3E-& 55818l o] B2 A A 518151 pH < 62] IN HCIZ
A skl o, mj A A Aol & A AT 2hol &2 A ¥ 71 (DCM/MeOH =
6/1)0] A X AR E T I 2 G| Sto] = 1A o] 3R 19(2.6 g,
85%)5 At}

w7 5:



WO 2017/209322 PCT/KR2016/005763

17
[127] o o
o Ha¥ O
SR N e .
:%MQF 20 m’g’“\v”ﬂ“’w
19 " EDCLDCM : ‘I{

[128] DCM(10 mL) °l] EDCI(191 mg, 1.98 mmol, 3 eq), 3} &= 20(73 mg, 0.99 mmol,
1.5eq) ¥ 3= 19200 mg, 0.66 mmol 1.0eq)E =% &9 & s34 &<t
RToI A LRl oiE), Wb S £RE S 5 Ha R a Aol B B2 548900,
T84 892 EAGOmL x 2)= o] 2 x}aﬂ FEUT B fUISE ER
‘ﬂ 2] O}MJ— T‘F Na2804§’-_ 741 gl %%O}Oﬂﬂ 31’04%% ‘ff‘f]fi 8§
51459 7| 21 2 vk .1 2 7] (prep-HPLO) 2 4 Al 5F0] 214) 14) o] 24| 8100
mg)-S A AT

[129]  AA] 7:5-81%d
-N-(-(H E-fF R opr| ) 3-5 4 2 2 30) - 2-2- ﬂﬂA}H}Ol = (FY-05-04-1-04)

[130]  AAle) 62 @A) 404 3}3HE 17 A &17] 33HE 218 War dhgA 7l AL
A2l tari= Al el 63} & A WY& ARS8 —:“—1 EH%%% A At

[131]  <3}3+E 21>

[132]

0, NH,HC!

Y

[133] Al 8:
5-11 2 A -N-(4-(3} o] =5 Al o} 1] 1)-4-2 A e - @-2- 7H - Afmt o] E(FY-10-02-1
-2)
[134] A1
[135] o ot 0
e o 22 m&: &
m@f\i@ _HATUDMF Rﬁm
o
. o s N

RHO \—Q

[136] DMF(10 mL)®ll HATU(251 mg, 0.66 mmol, 1.0 eq), 3} 3F& 22(97.4 mg, 0.79
mmol, 1.2 eq) @ 33HE 19(200 mg, 0.66 mmol, 1.0 eq)S =21 8N o] DIEA(255
mg, 1.98 mmol, 3 eq)E N,5}ol| 4] 3] H71sle], 8l 1 &< RT A
WEFEITh B BRI O 2ol 1 o] B o B2 5 Als gt 84
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SN2 EAGOmL x 2)& o] 2] 2] FE330Th B f7]5& 22 Al F sl AL
T Na,SO,2 A& 2 55333 o] 22 A e 7HA(PE/EA = 1/2) o] 2913
4] AR ETHIE ZAst] 54 29| 3= 23(400 mg, 100%) <
C}}\q

e
O O
J U ) i
. - e g v

23 HHT : \q
HH O

MeOHOl 3}gt& 235 #?1 &l Pd/CE 3 7H5}ho], Hzo}oﬂ/q s}uk Zol
T EREL R L EHIAG YA Ao B S

2§ Lol g 2nbE 1) (prep—HPLC)fﬁ g A sto] A

5-((2-3Fol =& Al ol &) (2-(2-M & -1H-91 &-3- 2ol &)olu] )W &) F- -2- 7} 52
AHFY-07-05-1-1A)
oA 1

ay %3“ “ ACHITEA o G—)ﬁm
{*>M£””“ma‘ e “ﬁ_}yﬂz ""g;g"’ <;§;1;w% “‘%;TJ E:fwf
24 26 b

25

ACN(50 mL)°l| &}-3+& 24(500 mg, 3.1 mmol, 1.0 eq) ¥ &} 3= 25(650 mg, 3.7
mmol, 1.2 eq)E 5<% &Nl TEA(1.3 mL)E Nzo}oﬂﬁ 3] H7vshe, shEyk
ECQFRTOA nHEE}GIT HE-g E3HE-2 5561913l 242 0 Ao Ze& Z2
814139tk 840 & 9> EA(100 mL x 2)& o] ] 2] &3 %ch WS
715 =2 AL 547 Na,SO, 2 12 R 5533l o & &

A2 7HA(PE/EA = 5/1)0] A7 S 4 AZvtE 2 H 2 A she] FA4
A9 §} FE 27(100 mg, 7.4%) 2 3}3HE 26(350 mg, 37%)= L AT
oA 2
N N HH
@:]\A MeOH/LIOH f
b et
NH } 5 4 H20 HH ; 0 4
/
26 . 28 .

0°CE ¥2ZF ¥ MeOH/H20(2:1, 15 mL)°l| #}3+& 26(80 mg, 0.5 mmol, 1.0 eq)=
=21 gl LiOH.H,0 (30 mg, 0.7 mmol, 1.5 eq)S A 7}sto] 2 2-of 4] 3}524F
& aEkek it B 23S F50kl Al dhol &2 Al A sle] pH < 69 IN
HCIE 2 3hsl 9l al s Setol A m g A ol &S Aot 2o =2 3 Y
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[147]

[148]

[149]
[150]

[151]

[152]

[153]

19

4ol A =1 ZabE T2 3 (prep-HPLC) 2 A Al 3ko] 214 314 o] 3138 28(140
mg, 97%) = T« }Aq

@A) 3:
. -
N+
f T
) MeOH/LIOH "
§ G . —“—“—" o
o o [ ° H20 %P /@\f
4 OH
- Y O~ HO
27 29

0°CE 37t ¥ MeOH/H,0(2:1, 8 mL)°ll 3}3F= 27(80 mg, 0.5 mmol, 1.0 eq)=
91 -g-9lof] LiOH.H20 (30 mg, 0.7 mmol, 3.0eq)S & 7}5he] Ao A a1t
& wksl itk BhE E3E 2 5891 AL dol =2 Al F Skl pH< 69| IN
HCIZ 4Hg 813819l a1 55 8fol A v g A Zhol &S AT} do &2 3 3
1401 xﬂﬂiu}i:ﬂq(mep HPLC)E A A3t 3 A a4 9] 3}3HE 29(57 mg,
76%)2 AU

A 4

ETW
30 OH
HH

o
NaH/DME 0 HH
M HO Wﬁf\/%
NH™N 0 f)
l’ o Hi
28

OH

DMF°l| NaH (12 mg, 0.5 mmol, 1.5 eq) & $}3= 28(100mg, 0.3 mmol, 1.0 eq) &
=1 g-Mol DMFe 3}3HE 30(65 mg, 0.5 mmol, 1.5 eq)E %! &M -& N,3}ol| A
A3 H7bsbe], SR Hok RTO A wukst gt b8 2852 B
s At QlaL w5kl M AA A EE AT Aol 52 HH Y
LS A A 2 vhE 212 3] (prep-HPLC) & g Al 5ho] &4 a1 A of 354 318h= (20
mg, 18.2%)< A AT}

371 BEgoll @A 19 835 24 th Aol ofef o 3= 75 @il vk A7 A
Al el star A Aol 98} 5 UABHA A28k 4 3}=E<l 5-((2-3Fo] == A o
ED-2-ME-1H-91 =-3-eholl d)op ] o) v &) - 5h-2- 7154 AT FY-07-05-1-1A
A ALt

<33+ 7>

.I_z
o

o
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[154]

[155] A Al o] 10:
1-(5-((3,4-tho)sto)| B R o] 2] H & 2(1H)- )M E)F&-2-2)-222-EF 2 &
o) B} =(FY-07-07-1-1)

[156] w1

[157] . "
g Fl P —— F 0
0 o £ P,

[158] S atol 2- & 55 H(11.0g, 134mmol, leq)S =] L,
222-Ed)E B RolAE 222 Eg] LR BEol A E| o] EE ulgh2] 8} A| =
T (drop) WA o 2 HI7FeFSl a1 0°C o] kol A f-A skl oh H7F Fe, vk
e éltoﬂxi 2/«]7P£°P Witk BhE 2R E2 S5 R Wsgt)
EAR 33359 a1, 3} 524 NaHCO, 2 A 3 8491 a1, o] F B.8}<) (brine) 2 & &
*ﬂﬁﬁm% MgSO,E A x8t it v A A o] @ dlx
glo] o5 dA ol A AR5l it

[159] w2
[160]
NBS
e
BFO

31

[161] CCLell 2,22-Ed] &2 2 -1-(5-H & 2-7FH))oll &F-1-+(15 g, 84.2mmol, leq),
NBS(15 g, 84.2mmol, leq) & BPO(1.1g, 4.2mmol, 0.05eq)E +°| 1L @_PP— A
st EoF S RAA ket glvh g &N E o Hal gl o (e FFHAA

Zokeh. whg- e v Al &2 A2 vhE e 9] (EA/PE=1:50~1:20)°] 2 oH li«a ato]
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[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

21

QA Aol @ A(17g, 78.8%)S AU},
oA 3:

_DEA ¢ g (_Q
: HH
i Taen !

3mL9] ACNoﬂ 1,2,3,4-F| Eg}&}o] = & o} o] &7 = ¢ (125mg, 0.94mmol, 0.95¢eq)
2 DIEA(260mg, 2.0 mmol, 2.0 eq)Z =%t} 2mL 2] ACNell
1-[5-(B 2R e)2-FE)]-2,2,2-E &) T & & o] B 1-2(250mg, 0.97mmol, 1.0
eq)__ o] g ol X o] =] 7].;}Oﬂq_ H]-Q_ iﬁLEL 1/\] 7 ZoF kst
HE-S 53152 B & WZ A 7|31, DCM O 2 #5385 a1, H 2}l (brine) 2 & &
Al A st aL, MgSO,= 1 Z38H31 AL, 55 5F 3l o). vha- 4 PG A &2 3 F
& NA F 2 vl E 18 3 (prep-HPLC) 2 7 Al 8ho] &4 314 9] 54
3}3HE(132.8 mg, 86.8%)S A AL

A 11
1-(5-((2-(1H-{1 &=-3- )l &)ol v .y W &) 37- &-2- )22 2- EZ| ZH 2 2 o) B} v=(F
Y-07-07-1-2)

HH» g
E & 0 #
F DiEA F
WE‘F ' @:C e -0 m«:mm
F o e ACH F P

3mL2] ACNell 2-91%-3-A of & o} 71 (155mg, 0.97mmol, 1.0eq) 2 DIEA(260mg,
2.0mmol, 2.0eq) E =5 % o} 2mL2] ACNell
1-[5-(B 2 R o) e)2-FE)]-2,2,2- E ] Z & & o] B 1-2(250mg, 0.97mmol,
1.0eq) S =<l 898 dd3] drbstglnt vh-g 2352 1A 1 &9k aRkekglt)
HE-S 53152 B & WA H I, DCMO 2 #5385 a1, H e}l (brine) 2 &%
Al A 3E3 51, MgSO, & 11231 5L, 558kl ol vha- ¥ A A o2 3 Y
A E N A 3 2 vl 212 9 (prep- HPLC)?._ A Bpe] ZEA a1 9] E-4 813HE(33.2
mg, 10.2%)<& A 3Tt

A Al 4 12:
2,22-Eg] &2 2 1-(5-(((2-2-H 2 -1H-91 &-3-)oll &)yol | ey &) 35 T-2-2) o]
E}=(FY-07-09-1-1)

Aol 119] Al @Al A 2-21 E-3-Lof| o}l thAl 3}7] 33HE 72 2
A& A Qs AA o 113 FL3HA Al x2ste] 54 33t e S AUt

<3}g= 7>

o
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[3E1]

et el 53 sfE=AOIZY FeM

o

,lt 2 Fr-05-01-1-1 -

'”'bx_s T,
F-05-04-1-04 Pl s M-{3-{E1E
Fr-05-04-T-06
PY-07-03-1-1 NABHOIE 2 A N2

BE 10123
T e

FiFisaaiis
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[173]

FY-07-05-1-1A

5-Z-B e AR

(2-H E-1H- S E-3-

FY-07-05- 1 -18

BA-lE-pem-T

08 S

THIEEMST-I5-

Ly fSA O =

Fy-10-01-1 -2

R S AN 2

e mm g
Yol EE T ER
2S-CFIEAMDIOIE

Fy¥-10-02-1-2

5. L (4

(S EEL OGN L -4

F-11-03-1-1

E-B10|E SAZE-05-

LIFEATI0T

FY-07-07-1-1

1-(5-{(3.4-

CHOBHOIE S0 FE Bl
1E-TE e =0
2222
EEEEEHEE

[174]

FY-07-07-1-2

L{5-fli2-{IH- 252

YIMEN LRSS
Iy 2-§1-2.2.2-

EEEENES

BY-07-08-1-1

22 2B EF F TG~

{2={2-

SlH-piE-3.
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[175]

[176]
[177]

[178]

[179]
[180]

[181]
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[3£2]

g s e = 0i22 FENo] BNLS

Molecule Weight | M5 datz Total amount HPLC Purity
{mgi %)

FY-05-01-I-1 4238 429.8 4 93.6
FY-05-04-1-04 3418 3425 855 9g.7
F¥-05-04~ T .08 358 357 T g0.7
FY-07-0%- 3 -1 F20.9 3278 22 988
FY-07-05-1-1& 3419 3479 135 594
FYeOT-053 1 -1B L3 3123 16 934
EY-10-01-1-2 4583
FY-10-02-1-2 3163 3049 413 L7
F-1L-0341-1 3571 5581 21 9513
BYQ7-07-1-1 ELiERe 3099 1228 o8
Fy-07-07- -2 3361 3371 33.2 985
FY-07-0%-T-1 348.8 550.8 8.5 97

Ao 1. 3% 59 slEH 2ALo| EE f-5 A 9] 2lo] W (writhing) 1Al Al'S

g o] 59 FEH| ZAlo] 2 Y { XA E 457 ICR AFH (A T <F 25g)°l Al
A, At AW Fo shalth ojoj A A o Bl 1 % 24025 mE
Fo]dl t}L-30 ¥ FoF do)d vk (wrlthmg response)& Z=AFSFSI T o] 0
et o 2 A &b o] 59 E| Ao Y FEAT FoAu A & AAE
ARg3te] sk Al Al skt

1WA 5 g o] 59 FE| ARl &Y
(writhing test)©] T}, & g o] 58 & H| 2 Aol =] H
o] FLE vp-2Ao) AT F 04 g 304 %, 1% o} A EARE 77 F-of 0}04 writhing
testE e A} FojA A= WG A74EF Hol&= Ao g1y}l

A2 FAE s SEEALO| S8 FEAe T A ]f%

2 g o] 54 Hl mALO| EY Fr iﬂg 4% ICR *EH(XJ]
A, Ht, HAW 5o 8l o]
whabetol] 59 X 20|l 8- -g Fof
40 -2 F<te] Al 2 71l AFH 7}l
Hol= AZkS A48Tt ol tj =

FEAZEFAEA] &S BFHE AHES

T 6 WA = 8= 5% FH|Z Aol E¢
Aleholtt 59 F | ZALo) E8 F A S 5 me/kg? FEE nh$-2ol AT
T8 304 F, 5% EEEH S vh-2 9] & il Fofsto] A7l

O{N

g
UJ

E
2

ox
[

Q_L
=)
é
_{\1
_I\‘ 19,
AQ
O:|:
L
1o

pall
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[182]

[183]

[184]
[185]

[186]

[187]
[188]

[189]

[190]
[191]
[192]

25

2
O%
ok
i
o

, 1st & 2nd phase E. 7oA X& 35 RHol= Ao = g]lsglr.

Fig o] 59 sl ZALo| 28 54l & 1 mgkgd] 552 vhg-229

30% %, 5% = U S vpg- 2o f5 ul ol Fofste] A

, Ist @ 2nd phase - Fol A X5 535 Hol= Ao st}

| =152 R AR R ARHTA S5 Bl &
el ZALo| EY F A NFaHAE AR ER B g ol

& Fxshd, By o] 59 & H 2 ARo| & %Eiﬂﬂ N7 FA

k1
\O
rlo
re
T
oE

fu

> on
o
o

Flroiéuﬁsrfl_lm
W
F&N

= &
o

H

o ﬂllﬂ

T o off o a2
O o o N oF

mlo o/

W0 off &

AHo 3. 52U N-(4(E|ELEon| ) 3 54 2 H)F et ).
FHEAMAFO] = (FY-05-04-1-06)2] 7] % &4 7t

(1) pKa

pKa B| 2 E = A& 2-10 mgS 1 mLe] HPLCH MeOH¢ll 591 3 0.1 N NaOH,
0.1 HCLE 1~10 uL H7}std A pHO W38t E S5tk 1 27 = 169 e
vk} gho], pKagkol] 12.15 A = v},

(2) £ 3} 5= (Solubility)

S SAHL A 31322 Al 10 mgS 1 mLe] HPLCH MeOHe®l %9 1.0,
0.5,0.25,0.05,0.01 mg/mL 55 & 3|43t 5 HPLCE S =4 slo] &

2+ A (standard curve)E 7-5Fal, Z42H9] 31 EES 10 mge ImLe] S5 =]

Z 53 A 2] (sonication) & 1A ZF A A 5Fa1, €A F-2] (13,000 rpm x 20 min) S} <]
71 4% 9 100 uLe} F 7 900 uLE 410] HEE 5 1 mg/mLE A &3]
HPLCE glst A2 &3] & 543513t

1A, 5170 Wb vkef o), s-dl
N-(4-(B] E- g o}y )-3-& 4 3% 2 935 @27 AP} o] =(FY-05-04-1-06) 2]
Solubility = 0.07g/L& =74 ¥ 2l t}.

(3) Log P} 53} & (permeability) =4

Log P ¥ A& a17] 9] 3 39 Zo] 5453t
[323]

Y5049 log P 9 2004

| comment

1.45
Log P (XH+ 0,89) ANAHE
{neutral X: 1.45)

high’ 407 €
Permeability e medium: 4077487
grade © medmmsm lowr =4 275
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[193] (4) In sillico ADME(pre ADME)

[194] Sl ol A 7l virtual screening 32 2 7131 Q1 PRE-ADME
(http://preadmet.bmdrc.org/index.php)E AF-&3to] SF= 9 S D HEZALG TS
et 1 A= Bhr] F 49 2ot

[195] [3%4]

Ee g4 U BE
Value
Pre=A&0
Ref F-504(FY-05-04-T -06)
Hurnagn intestinal
absorption =50 936
(HIA, %)
Absorpt ion | invitro Caco-2 cell
=4 114
permability (nmdsed
i vitro MOCK cell
2 2% pEa
permability {nmy/sed
i witrg gkin
perrrsability - -2.53
flogkp, oy /hour)
R i witro plasma protein
Distribution = 90 62.7
binding (%)
i witne blocd-brain
batier penetiation £ 61 ¢1s
{Chrain/C. blood

[196] AFd4:5HMEAd N@-(HEFEOH ) 3542 A FT-D.
ZHEE AL o] = (FY-05-04-1-06)2] voltage-gated Na channel®ll W] X]+= & 7 54
[197] Na 2l € (Na channel)®] a 4] B.-5-%! (subunit)i= =1 7
TTX-A A E] B (TTX-sensitive) &} TTX-#| A] 2~¥ E Na #l| ' (TTX-resistant Na
channe) & F-7¥| 1, o] Ao M= BT AAER &7l 2H& a7 (A <
30 um) o] A A A EE Aeste] 7] E5E3 T TTX- A A E] B.NA
) (TTX-sensitive Na channel) - NaV 1.1, 1.2, 1.3, 1.4, 1.6, 1.7=2 Y- X 2L
TTX-A A E] B NA Al ' (TTX-resistant Na channel)< NaV 1.5, 1.8, “28] 31 1.9%
L A=, 53] NaV 188 & =it S A A4S S350 45 e #Hdo]
ATt e At
[198] TTX-# X 2~H E Na 2 € (TTX-resistant Na channel)°l] o] ¢+ x} &t &
H7Eetr] Hste] vhaFst 5 5ol whE Na 2l € (Na channel)ol] o g i} anE
kel gk A3 vhe 55291 100 pMell A &= NaZl 771 94 38] Abdh v = a3t =
321513 21, Na A5 9] 50% 4 52] 2k 10 pMoll A 25 It 18).
]

Hl

N-(4-(

mlo

wn

_VL‘mE;

E o] ). 3-8 4 X 2 3)F--2- 7 Ak o] I (FY-05-04-1-06) 2]
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[199]

[200]

[201]
[202]

[203]
[204]

[205]

[206]
[207]
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TTX-A A E] B NA Al 'd(TTX-sensitive Na channel)®l] o 3+ 853 7| & A] 8] gt
A3} TTX-A A E] B(TTX-sensitive) NaZ 7ol o et 5-dl 2=

N-(4-(E] BR8] o] 1] 10).3-8 2 5% 2 )3 @0 7H AL n} o] B (FY-05-04-1-06) =
FEFe T Fos FJE 0 =3). 2 o2 NG 554

A& o 7\1 =83 TTX-9#| 22§ E Na A 9 (TTX-resistant Na channel)<

AnH o
518 22 2 -N-(4- <E1 E Rl ohu] ). 3-8 4 2 2 9)F ¢h-2- 73 Ao I (FY-05-04-
1-06)2] 3}3HE Fx= A4 NEE TTX-r Nav 253 24 2 02 97 3]

Aolgt =4 7o EH 2fe] gt Eolel & Aolar, A g21% TTX-r Navol
o g+ IC50 4ko] 10 pM o] &k 2 & A A A ALl A 7] 521 Nav Blocker& ©ll
H] 5t 10009 T $-F8prhar & Aol
AHo 5. 52U N-(4(E|ELEon| ) 3 54 2 H)F et ).
FHE AL O] E(FY-05-04-1-06)9] 18] 21 A AW & W dlof A
1) H]ig]/\a] /\]7:]1:3? Euﬂ
W8] 28879 S9H1Y 13]

o, 0.1 mg/kgs 57 5 B
FUAAT WA EA 5ol S 5ol 42 AR ek Ao
7 2ol = 80 A] Q)= B2 S o] F9rh A AWM ZA] B0 A T E Tail-flick

test '@ Von-frey testE -3l =743} th(Junzo et al., 2005).
2) Tail-flick test

1}-9-22 5 Machine 91 ol =215 3L A5 7Feto] dojifs= ae) ] 39 uh3-&

S48 ow2N NFatE S48 vhEA(to] 3M4F7 H e s R E

Y331, cut off time-= 103 G =2 A3 (k-2 A e] o] 2= &4 W),

W2 2~E 87U e 1Y 13 0.1 mg/kges B4 Foldte] 21449

kA

=
=

g

_‘_4
\_/

A

Kol
=
L
-

o

off" o\

=

N AAEET o8 Zdo), 2 83E2 40 B+ 80 mg/kg
Folshar, 12 EE 30, 60, 120 3o tail-flick test® =3l 2159 AL E

A48t 1 A9E & 199 YER T FY-504+= 30%-t ol 63%, 60%-th <]l
127%4 AE&IES B3, FY-504H(20%)= 305t oll 36%, 604t <l 82%,
120%-thll 80%, A-42:= 30+t ol 50%, 60+%-tholl 100%, 120+t ol 100%,
A-42D+= 305t ol 57%, 604%-thell 100%, 1205t oll 60%, A-43-2 30%-thell 50%,
60-th ol 82%, 120%-th oll 50%, 3U+= 30%-th oll 50%, 60+-Thll 64%, 120%-tj il
50%9 NERIE BAS FAsith

3) Von Frey filament test

N' ox. Jo
m

AHAAE F5AL(E 4, 0.5 cmx0.5 cm) S = H v 9ol &2 a1 FrE gk
ol 7™ 4 AH(8x8x24 cm) Stoll €& T 317 W glo] W& ~EYAE U5
1543 A A 2 F7F A &ahe] 229 ol &AW by W7t

0.356-18 g% Von Frey & 2} %l E (Semmes-Weinstein monofilaments, Stoelting,
Wood Dale, IL, USA)7} £ 2H5 A} =571 & o]-&36fe] A} Alo|2 dYHEES



WO 2017/209322 PCT/KR2016/005763

[208]

28
A g gk =) o) 7helFH A e 5 I uk-go] YElYE FAE
Z1= 8ol el B S 25 dul el 2 082 HSA 7] 3 5617& FAIAIA
drupetol| A @ o SA] A A Y F7F A &S I HhE-& Hol ALY Wl
stom oA W28 WOl Ao g 7589 tH(Kim et al., 2004).

Hl 8] 2987 5ot 1Y 18] 0.1 mg/kgS F7 Foldle] A AHFL
A AR FA & Fdol & i o] 813tE-S ZH2) 40 1= 80 mg/kg ]
FEE A 5o]slar, 12 5E 30, 60, 120+ F-°fl Von-frey testE -3l X5
ALE S48t 1 23S L2000 YEFH ST FY-504+= 307t <] 54%,
60%-thell 56% 2] A% a3E B 31, FY-504H(20%)+= 303t ol 19%, 60%-tj o

34%, 120%-th ell 27%, A-423= 30 tHoll 16%, 604 tholl 34%, 120%-th ol 35%,
A-42D= 303t ol 8%, 60T ol 15%, 120%-th ol 16%, A-432 30+ tholl 23%,
603 Th ol 26%, 12032 th ol 23%, 3U<= 30+ T ol 16%, 60+ th ll 37%, 120+ th <]
23%9 R aE HAS A5t
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Z o
Chak:hy
Pgr@d 1 7] sheka 1] B3HE s ol o] FetH o ' 3] 87 3 G
[shebA 1]

Y X

Ri/ \ / W\z’/ *

7] A el A,

X3= 0,8, 3= NHo | H;

Y+= -C(0)-, -C(S)-, -C(NH)- & "] Z] g+ 7o} 2| gk A ==
C-CodZdl o=z FAH o2 HE Aexal,

R, ¥ R3= 247 ¢ % 02 H, -NR'R”, -C(ONR'R”, -OR,, T & 4,

H| 2] &= AV 28 A == A3 C-Cp €4, ¥ X S A0}

A B C,-Co FAN A, B 2] $h] A 1} 2| 3 Cy-Cp Aol 2 LA,

H| %] 23 At 2] 8HE Cp-Cop oFE, 1] X 3 71 2] 2 Ci-Cy

& el Z Aol &, B] X 3] Ay X8k C,-Cp, 3l Bl & ok, C-Co &2 Cs-C
R HZoE R A H o2 HE AelEar,

Ryi=HE= A8 i ¥ 482 C-C, &2 o,

Wi 2%, -C(0)-NH-, -NH-C(0)-, E -C,-C, & A Al-NR°'R" S 2 A4 &
e RR o= I R TS

ZT= Aol AN Ay = ¥A8 2 C-C & o,

R’ X R"2 72 g2 o 5 H v x| Sk 7} X8 A B 48 9
C-Cs &7 Ci-Cp Atel Z2 L, v X &5 AL X 8He 5 U1 %] 129 4]

:5]] Eﬂi/\]‘ol gaa, Cy-Cs %}Zﬂ%l; Ce-Cha O]“-ﬂa; C-Cs %731 Ce-Cos O]“-ﬂa;

H| 2] 2= A 2] 8k 5 W A 129 9] & 2ol C-Cs € Cs-Cha

e 2ol; C-Cy A FEY; Co-Cpp o1 H A FE U Cp-Cop OFE AL F o)1 12
U1 Z:I]_E; 3}01 E%}\] (Cl'cm)%?a]; -OH; C-Cs %:—T’T}\]; Ci-Cs %:—T’T/\] Ci-Cyo
A7 FPO| EFA] Cp-Chp & C-C TR Y A]; e 2 Al; -COOH; -CHO;
CN; -C-Cs €I R. Y -C-Co A S A 7R B = U] Ci-C

A7 7R AR FAE o2 RE AR,

R* 2 R NI &7 23} = EX 39 39 WX 69 & JAAST 5
QAL %47] 3] CoCy OFE; BB C5-Cp S Hl RoPH & F7FR
gt A, ol =3 A T E A AL,

AZIA, X3 4, XS A, X Alo| 2 U, X g ofH
%23 s 2ol EF 1 R X 3HE S EH Roldol g, A &, Al

= 4
Ao 2R, obel, SH R ALl Y P slH Roldo] 247 By How

2 o]

A

u
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Cl CIO ?El_yal, C3'C12 /\]'O] g—ioal—ﬁ'a]’ Cz'C 10 O]_ﬂ] o, C6 Cz O]_Tﬂa; (Cl C6
VS (Ce-Cp)olE; Cs-Cr 8l Bl 2ot C-Ce €A HFY; Co-Cha
ﬂﬁﬁ%gﬁﬂaﬁﬂﬂ%ﬁﬂtchg1 Fol @ WA E,
E}O]E%}\] (G- Clo)%lr?a], -OH; C,-Cs %}:’1}\] Ce-Cy O]‘E]a%}\]; (C-Cs
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