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(57) Abstract: The present invention relates to a pharmaceutical composition and a dietary supplement composition for preventing
or treating diabetes, containing N-(2-hydroxyethyl)-3-(6-(4-(trifluoromethoxy)phenylamino)pyrimidin-4-yl)benzamide or a pharma-
ceutically acceptable salt thereot as an active ingredient. According to the present invention, N-(2-hydroxyethyl)-3-(6-(4-(trifluoro -
methoxy)phenylamino)pyrimidin-4-yl)benzamide or a pharmaceutically acceptable salt thereot can be eftectively used for treating
diabetes including type 1 diabetes mellitus and type 2 diabetes mellitus, and the compound can also be used for a dietary supplement
for preventing or alleviating diabetes.
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A& A gke] A w HA e BAVE J= Ao ® el A ok

[3] £-3], Chronic myelogeneous leukemia(CML) %] .|| 9]©] Ber-Abl tyrosine kinase
inhibitors(TKIs)$! imatinib(Gleevec H=5= Glivec)7} & 7] 4 X 24| &
e AW A TKI 7R oF 3553 e aho] thekshAl A 7708w vt

[4] GNF-5% &%
N-(2-hydroxyethyl)-3-(6-(4-(trifluoromethoxy)phenylamino)pyrimidin-4-yl)benzamide
= Abl kinase domain c-terminal = * 2] myristate-binding pockets E} 7 & 8} =
non-ATP-competitive inhibitors$] Ber-Abl inhibitor= €& % ) TH(Mian et al.,
2012). TKI®] o 3£ %] Q1 ¢F&- = += Imatinib, NilotinibZ} Dasatinib 5] ) 2.,
Imatinib2 FA1 0 2 2 %l o] & TKI9 ZH-& 7] %12 Ber-Abl kinase 2} 2 g5}
Ber-Abl oncoprotein®] ZF7FR14Es} 9} 712 R14LSLE o A gt ar kel A
2 TH(Mokhtari and Welsh, 2010). & A 7}#] &2 X TKI EF A 2.2 =
Arg(Abl-related gene), SCF(stem cell factor) recptor c-Kit, PDGFR(platelet—derived
growth factor receptor), DDR 1/2(discoidin domain receptor 1/2) 2 oxidoreductase
NQO2(NADPH dehydrogenase quinone 2) 5 ©| X.31%] % T} (Hantschel et al., 2008).

[5] ImatinibE ¥ 86h= o] F22] TKI ¢F=2 CMLe] Al &A= g e & of1e}
gastrointestinal stromal tumiors(GISTs) & H| %38} T} gl oHA| 3 F-2] &
AA| st Ao FRAE T 53], CML 84 5 A 28 TGt & rksh=
chronic myeloid leukemia -2}l Imatinib& §-¢13} 312 o CMLE 7+ oY
T s /A" = A B al(Breccia et al., 2004; Veneri et al., 2005) ©] 29|
TKIS] &% @4 o =584 ¥ AT} Imatinib®] &= &4 gt A+

e



WO 2015/137668 PCT/KR2015/002228

[6]

[7]

[8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2

Rao wp2H ~AEANEZEASTZ)O 2 53 Jixo) st R g,
NOD(non-obese diabetic) mice ¥ %+ o} 1] €} db/db miceol| A 2] T 7| A o]
gl ¥ o] B 31% I tH(Han et al., 2009).

©] 2 Nilotinib, Sunitinib, Dasatinib, Erlotinib £} Fasudil®} &< TKI A %= A 13
S = A 28 d ] 741 9] beta-cell2] Al EAFE 4| 2 insulin resistance
7rz=sk ol hol Qb B ¥ o] TKIZF P A Rol %= g 3br}ar 2143}
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&3l pancreatic beta-cell®] A EALE 2 oA sh= 21 0 & e A 9 th(Hagerkvist
et al., 20006).
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buffer: 137 mM NaCl, 15 mM EGTA, 1 mM sodium orthovanadate, 15 mM MgCl2,
0.1% Triton X-100, 25 mM PMSF, 2.5 ug/ml proteinase inhibitor E-64, pH 7.2)°]|
Aot 280 A7) = o g vhe, 4 °Coll A 30 #-1F ¥hE-A] 7] L 14,000
rpmol| A 20 #-1F LA e ato] AT S 3tk U o M HEHE 75
% sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)=
Fo A1 71 2 el 2l S Immobilon-P # B g <19l A 7] 2 e (electrotransfer) &} 1 T}.
o] WlB Rl &A| o] H| 5ol A& Apdety] et 524 & 3%
Nonfat milk 2} 0.1 % Tween 205 -f-3F TBS 8-l A 1 A[ZE G2 vE-SA 71
gRlstaral sp= wh Aol dj gt A & 7hste] 1 W #] 2 Al gL F<F vES A Zl T
o] oA 0.1 % Tween 202 3§-3F TBST &N o2 10 ¥4 3 3] A2 g o}, 2%}
A 2 Qb Al Z T}, o] o] 4] ECL system 0. 2 HF-5- A| 71 $-0f] X-ray film (Kodak,
USA) el A b 45 2kl 3i vt

1.4. Mitochondrial membrane potential =% 3

FACS 42 v} o] A&l 4 3 Z 67 % ethanol, 4 °C
zstll A 1 AR A skl A2 E WA sl 1 e Al E (1 x 106)=
PBS -8 o 2 2 3] A& g ¥ 12.5 mg 2] RNase (1.12% sodium citrate buffer (pH
8.45) lell shf-%) 8- 250 ml ] AEF8le] 37 °Cell A 30 W-3F BF-S-5F AT
RNase A 2] &+ A 3¢l 250 m12] propidium iodide (PI, 50 mg/ml)< 7|3 20 ¥3F
HE-S- Al 7T}, §3 A % M| 3£ = FACScan flow cytometer 2 73T 4 Q1 DNA o &
A el

1.5. Mitochondrial cytochrome c release 7 74

INS-1 Al 2o M ~EFEXEL A 2fol] gk GNF-59 Al EAERS 7] 5&
mitochondrial cytochrome c release 4 Al 5 2.2 A 43}l thz=,
SEJAEZEAN AT 2EPNEZXEA + GNF-5, 2E N EZEA] + Imatinib®=
A 2] et ZF M| 3EE cold PBSE 2 §] A& ¢ U} CE1 buffer (Qproteome cell
compartment Kit (Qiagen)ol] & EF3lo] 4 °C ol A 10 w1+ WA &, HE-g-o]
2 1,000 g (4 °C)ol A 10 -1 DA -2 slo] s AZAR o= 3435l
mitochondrial cytochrome c release 5 & st

1.6. In vivo 23 & &3¢ g v etA 3 R gd A4

SEAF Y A9 vh$-22(C57BL/6)ll GNF-5(60 mg/kg)E ™ 91 L5 3 ™ o] 4]
e I 2EFEZEAN 150 mgkeg®E 3] Fol2 dnE fuA 7l &
Z} 2] pancreatic section®] 21041 2] beta cell islet2] H.% 24
SRR ARERE L E s

L7 Ad2 o ag A

PBS, GNF-59} ImatinibE 60 mg/kg/day = g gavage ¢+ 3 24| {F o
2EEZENS 150 mgkg® F-A 3t o] ¥ 13 9 1F 60 mg/kg/day
Z71 2 7 gavagedt vl S A B8 9138Fe] C57BL/6 mouse = H-E #7g-S
-2 3}o] 324 3} 31(10 % formalin solution in PBS) Paraffin © & block & WH& At}

S} Xﬂ

=

BN g
o
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Pancreatic section 32} 55-9] w2} -8 A 7 ¢ F anti-insulin (H86)(Santa Cruz
Biotechnology, USA) &+A] 2 4 °Col| A 3} 5 HE-3-A] Z T}, Antibody complex 2]

A %-& Chromogen (ABC kit, Vector Labs, Burlingame, California, USA)2]
streptavidin-peroxidase reaction kit } 3,3'-diaminobenzidine-& A3} 1 tF. H&E
staining-& tissue quality control = 2! A 5} S T}

1.8. S A A ¥

A3 9] Hlo) B = 2o & 33] whEEgl o H o] B gk H it H
o2 AT B A= Student's t-test 2 W21 81 S1 31, p<0.05E TA A o2
ot gho 2 33t

2. 4% 3

2.1. GNF-59] rat pancreatic B-cell 1.3 2}-8-

GNF-55+= ¢F= 2~ €] ¥ Ber-Abl 7| HyoA| #] &l Al 2 4] Imatinib, Nilotinib 2
Dasatinib2} & 2] ATP-H]7d A 4 o]t} GNF-52] 3} &4 S rat pancreatic 3-cell
line(Ins-1) Al 3£E o] &-3to] A48kt WA, GNF-59] INS-1 M| 3£l th &
AFE5AS ST A3 & 1ol vk vlel o], GNF-5 20 uM & 50l A 48
Al A g stol = A 52 el = 8] FFs FA FUTHE 19] A). o] o) vha
ZEREZEA ImM A gl o &) f 5% = Al EAFE ] tf 31 A = GNF-5 10 uM
S04 50% o) 1B H S DAL 19] B).

2.2. GNF-52] ROS(reactive oxygen species) A4 ol of] g+ & &F

A o] hALE Fall FAAA AT AL E Y o] ZAdakA = EQhg el =
A 32 o] DNAS} ehild o] 2h-g3fo] Woju} WAl & Fihate] A L84S oA
MEAE S Festth, 2EFE X E S 7 g DNA alkylating agent= 3] “d-of]
free radical donor= 2F-83f= A 0.2 ¢-#| & Q) tl(Larsen and Grude, 1978;
Newsholme et al., 2007). <, 2EFEZEA H2lol] o8 Fds s dn a2
~EJEZEN 93] ROS7F A ¥ a1, A4 ¥ ROS7} pancreatic B-cellS
A8 Bcell AIZAPE S frste] Jlad A dHEZ THEo] 9nE
AT el A Utk wEbA INS- 1 A XS SERIEZEL O R E
W58} GNF-59] Al Z R 584l o] ZE e o) § 15 ROS
A& A sl ek A9 A 9l =45 DHCF-DA 9] fluorescent form ¢! DCF
A7d ol thek Alalf A o 2 £ALe Y 529 Ak o], 2EFEXEL]

A glol ol3te] A4 == ROSE 100 %= 3t Wl GNE-55 1A 21 2] 3}t
2EJEZENS A5t E& W ROS BA o] 78.4 % A 3l ¢ = g<ls it
o] 2} -2 GNF-59] ROS A4 #] 3l = DNA fragmentation & #| 2} 13 1 55 PI
2} DAPI @41 0 7 k13l 4= Q1 9] 0 (4= 22] B), o] W] A 3 2] mitochondrial
membrane potential ¥ 3} %= & | H & DiO6 ¢4 A 0. 2 FFQIEh o= I Th (%= 29] Q).
2.3. GNF-59] stress-activated protein kinase(SAPK)®l| tfl gl <3 &F
Apoptosisi= Al £ 7} 2] F- 2B A Ef 2of =% % plasma membrane 2]

& o] o]o] A ¥ 435, mitochondria depolarization, Y82 -3, & A7) &5 2

e
FN
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DNA W 317} dojupwd A Al 3271 Apd ap= 7] 1ot} o] &F -2 Al EAE
A & A& A 3= mitogen-activated protein kinase family(MAPK) <} protein kinase
CPKC)7F &1 A )t} Ber-Abl2] 91418} = stress-activated protein kinase (JNK <}
p38MAP-kinases) 9] €/d 35 - 55}9] caspase-9-2 S SAA M EAVE S
fr5gkrhar & A 912, nonreceptor protein kinase c-Abl2] $14F3}E o A5} =
Ao 2 ¢ 7 Imatinib= stress-activated protein kinase % JNK Q143 &
A 3| Al A pancreatic B-cell®] Al EALE S B T 35ho] iy g4 & 7HXIth A
R 31% 91} (Hagerkvist et al., 2006). ATP 8] &) <4 Ber-Abl 7] UolA| #] 3] A
GNF-59] INK 7 2ol th 3l g & ZAMeFI T, &= 3004 K= A} ge], INS-1
MNIEE 2EFEZEL(STZ) | mME 8 A 7F A 2] 31 total INK-13}F INK-22]
H3st= 7o) glovt INK-13 28] Q14 ek= 54 8] =Y At 18y, o] 9
& INK 2] 24 3}4= GNF-52} INK inhibitor®! SP6001252 242} 10 uME 1 A7+
A e)shd el A AH ATk o] 2 3= GNF-55 Imatinib>] 7 JNK 1413}
AA| st A et Z ] MZATE S Al Ee & AT

2.4. GNF-59] protein kinase C delta 27 3}l tf &+ & aF

A 3£7} genotoxic stressE WO H 1 &4 A ol whel A EAED AP &
AR ste] 3 HE A A EALE Sl AT AA7EA] obA ool T gt ¢k g
7174 -& e A A A &S apoprotic cell death®l] protein kinase C & isoform©|
c-Abl®] Q14k3tol ol ghd 315 a1, o] o] 24 8} caspase-3°] 9] 3l cleavage®
PKC67} 3} WJ =2 o] & 3}o] apoptosisE -F-5¢H0hal H.31%] L TH(Ghayur et al.,
1996). WhebA, INS-1 Al Z o] ZEJNEZEA A o) u}Z PKCS cleavageo}
caspase-32] W3} 5 ZALSH Au} & 4o M e} o] 2AEFNEZEAN I mMZE § Al
A 2] 35} & M cleaved PKCd 9} caspase-37F &A1 s} ¥ ¢l o, o] 52 &4+ 10
uM®] GNF-5 = 2]l o]l #|afl g2 <At

ol o] A AE F s B, GNF-5% INS-1 Al Xl 9l ~EEZXEL
&) ol o]l A ¥ = oxidative stress®l] 2] §F Al 32 AFE o) T E}o] INK Q)
Q1ALs)e} PKCOS] 24 315 & A 5Ho] pancreatic B-cell®] Al EALE S & A 5F=
Ao 1y ATt

2.5.In vivo A9 & &8 GNF-59) o & e &4 A4

In vitro 2§ A3}, GNF-5& 2E I EZE210f 2] % genotoxic stress®l] T 5}
INK 24 3}, PKCO%} caspase-3 T4 315 & A5} INS-1 A 2] A EALE S
Al et 210w 1y At whebA], o] 2 -2 pancreatic -4 3 9] AFE}F4]
2E# 2 BRo g a0 Avbsto] 3 248 C57BL/6I miceE ©]-8319] in vivo
A3 & st

WA, C57BL/6] mice®l] PBSell =<1 GNF-5(60 mg/kg)E gavageshil, ga
QN2 Fo)) 2EREZEAS 150 mg/kg & Fo8te] daE fat gl 2o
HHR © 2 GNE-5 T4 5 k2] PBS$} ImatinibZ gavage 3+ groupE 247+ &4 7}
FA 07 &t e A4S Bl £AMSE ST

o
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[96] A gavage ¥ 14 A3+ v 5 U 2] PBS, GNE-5 % lamtinibE 13]
gavagedt 3 th. 14 G A 2+ vh9-2~ 9] F A F 3 (pancreatic islet section)e -] 5}]

hematoxylin-eosin (H&E)$ 2 8} S 31.(52 59] A), ZE I E 2 E Ao 2] 8t pancreatic
islets®] 3} ¢} GNF-59] RE A& Qlado) gt AS st i o=
stol s}l ).

[97] %= 59] Boll Al B vk} o], Vehicle + 2 EF E X E 210l 2] 8] 4 = pancreatic
islets2] £=4}o] A 3kd] HEsl, GNF-5 A 8] 7+ ~ERIE 2 E Al X go] u&
HIBRA 32 93] 278 go] BoE S gl
AP ol &7 A

[98] ool A A5 2 oFsk, ATP H| 7 A %] Q1 Ber-Abl 7] 1okl Q1 GNF-5+=
oxidative stressll & 3l -5 %= INKE] 1413} 2} PKCS &4 315 < A5}
pancreatic B-cell®] Al EAVE & A A|5l= A S 2 ERlE o, o] o)
pancreatic B-cell®] M EZAPEZ R E 9] B G 282 ~EEZEAL A2
A e g S A4 19 ol g Hdd a7 A& d 5 A

[99] [o] 8 A A3 F71A FAMEA]

[100] (A aL-F-H S A111345
[101] [ B SR
[102] (A7) A7) SRt s
[103] [ATAE ] A EA 7 EANY-A =g S S T 5= 9)
[104] [ A ] PDC 24 =2 & o] &3 F -1 vk X 5.4 7l
[105] [7]1o]&] 11
[106]  [F¥7]¥] dEhstugd
|

[107 [¢1-71%F] 2012.10.01~2016.03.31



WO 2015/137668 PCT/KR2015/002228
13

AT
4% 1] N-(2-8fo| =5 Ao &)-3-(6-(4-(E ] EF L2 5 A ¥ dop1] i)
] 2] vl e 4- 2Lyl = A o] ] ofst A o = 5] 8 7he e Ag

FRAE o Z 53l diH (diabetes)?] AW = (B &

% 73} 2] A 18}l ho) A,

A7) S Al 18 D= (type 1 diabetes)
= A 23 ¥ (type 2 diabetes)] A& 57 0 2 = oF 8} 4
ESeE
7873 3] Al 1ol Sl A, 7]

N-(2-8} 0] T2 A ol €)-3-(6-(4-(E 2] Z5 2. 21 5 A3 doju] i)
9 )1 €1 4- Qi AP0 1= HE i o] o] obslH © % B8 M # e
Z]

A Al E o AFAEL A5k 212 507 B sty
ZHD
[7d - 4] A 18] 9l A, A7)

N-(2-3o| =& A o &)-3-(6-(4-(E S EF L2 F AN F dolH k)
32 u] Yooy ul A H| = = o] o] oFElA o & 5] & spsE e
ROS(reactive oxygen species)2] A& AAs= A EFJ =
3= okl A zA B

77~ 5] A 138kl oA, /\¥7
N-Q2-8fo| =5 A o E)-3-(6-(4-(E 2] & F L2 H5 A d opr] i)
32 u] Yooy ul A H| = = o] o] oFElA o & 5] & spsE e
INK Q1782 A 8hi= A e 57 072 &hi= ofoh 4 24 =

[7d 7% 6] A 18kl QL) A, 47
N-(2-3f o] EE AT ’)-3-(6-(4-(E T S F L2 F A7 d o] =)
I 2] D-4-DiA] = iz o] o] ofstH o 2 58 Tk e 9L

PKCoo] &35 ol A|8h= A& 54 0= 3k ofgh4 24 &,
[8-73 7] Al 13}ol] Qlo) A, A7
N-(2-8}0] EE A o) &)-3(6-(4-(E 2] ZF 2w A3 D op ] i)
) 2V E-4- il A = i o] o] of st o 88 T e
caaspase-32] A 3}& A5t E A& EH 07 Fh= o5
E.
[ 8] N-(2-3}0] ZE Ao &)-3-(6-(4-(E 8] EF L 2| S A3 d o] i)

g o d4- 2yl x ] =5 3 3e}= i (diabetes) 9] o W =
NAe A7 52 F.

[ 9] Al 8ol ol 7] B Al 13
= Al 238 F ¥ (type 2 diabetes){! A

A7 52 %

33 W (type 1 diabetes)
o

EQow g
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[Fig. 2]
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[Fig. 4]
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