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0 B= S °]al, Y= -NRRs ®3= -0R/©1™, Rs, R B R ZH2F = ¥sto] ada = C1-4 dolt,

2 e 2wE RS A7) [3eh 119 dhehE E ole] ofASHAoR 587 ed Aol[EetA 1]
o}
: o——<<ix§
0 <
_\/ R,
. -d B Ry 3
Oﬂ}ﬂ n 1 Es ZO]D:L Ry = %EE’ = O]J—l, 0:17]*1, Rs, R:s Ui] R, 7—]’
7t AR dAdTlel 2oighs AtagdAtel] diste], 2 =4 (ortho)-, ¥IEHmeta)- Hi= }F(para)- 91|l
AR 9o, o5 A HHdte] AR, EFeR, SRR, HEN, 20k, Aohk, (1-4 ¥4, (14

A=A, EotE, B o,

o]7]4, X -NOH, -NH?HCI = 0 o)L, Y& -NRRs HE= -OR;0]H,

r(o
_|_,
R
(@}
T
B
1.
()
r o
L
)
v}
—_
E
i)
2L
k)

Re, R 2 RS 212 Sato] 5
2ol zARAA, (38 119 S8 E= olo pHoR 85T AL

2-(5-FREAY A [ dEotE,

2-(5-ASA AL S AN 2 [ d] E] o} =,
4-(5-(lz[dlElekE-2-d A AE SADHEHES
4-(5-( 2 [ d]E] o} E-2-L S AN ML S A])-N' -8 = F A Wl Zohu]
4-(5-(z[dl ¥l opE-2-d SAD) AL S Al =opr| e AT,

e 4-(5-(A2[dIE] oFE-2- A S A AL SA])-3-H| 5 Al

BN
2,
S
(m

4-(5-( 2 [d] €] o} -2~ £ A AR S A])-3-w] S A Wl 24T,

4-(5-(Hl

PN

[dlE]o}E-2-L S A AP FA)-N, N-T] o] AL 2L -3-w| FA] Wl =ojm] =

4=(5-(Hl [ dl ¥ obE-2-L S A)) A S A -N, N-t] o & -3-m| A wll z=ofw] = |

2-(5-(3,5-tHd A S AD A S A Wl 2 [ d] El o},

2-(5-(4-(1H-1,2,4-E) o} Z-1-2) A& A ) A& & A Wl 2 [ d] E] o} &,

2-(5-(4-ZFm2ASA) ML S Al 2 [ d] B o} =,

2-(5-(3-FEZASA) AL AN Z[dlE o},

6-(5-(H [ dl ¥l opE-2-A 5 A]) A E S A]) wll 25 -3 (2H) -2

2-(5-(2-H A A A AL A W 2 [ d] E] o},

2-(5-(2-EF 2 2ASADN AL A 2 [ d] E] o},

2-(4-22RHEAUZ[d]Eo}E,

2-(4-AS A F-E A [d] E]obE,

4-(4-(Nz[dlEetE-2-d SAD 5D M2 EY
=

4-(4-(NZ[d]E]o}Z-2-L S A REA])-N -3 =
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T2E K14, K17, K18 2 K19 3}8H&E9] MIT assay 23S vebd 28 3zolt},

3 K113lgtEo ZAEY gAY, 7HAA K, av-SlH2™, B3-¢lH =7, ATP6v0d2, DC-STAMPOlA Yebi:=

= 2 =
a3s dHT ol

T4+ K7 33HE9 NFATcl oA Y= a3E 33t wmolr,

o3}, & W] ol3E F7I 40}04 A gk AAje 2 A E AAgT 2y §17]9] Al 2 AF
= 2 Iy s 2o g4 oldslr] Hste] AFEH= A B, Ao 2 AFde] o 2 Wyl y§o] A
= AL olyht

LSk, olsldlA AgE Ak F fuf= EHES Aol §le $ Aldrich AFZEEH T Aoy, H-NR o] €]
+ 400 MHz Varian FT-NMR spectrometer 7|AlZ FA3F gko]™ | Mass Hlo|E]& JMS-700 (Jeol, Japan) 7]A|

SA3 grold.
AAlY 1. 2-(5-S22HL A NZE[d]EloFZ[ 2-(5-Chloropentyloxy)benzoldlthiazole] (K23)9] A4

oA EYEH (Acetonitrile) 10 mLoll 1<l 2-3] =AWl % E] o} (2-hydroxybenzothiazole, 0.2 g, 1.32 mmol)
o K03 (0.274 g, 1.98 mmol)E 7}t % 50~55 TColA 303t wytelgict. 71 & 1-H2H-5-F2Z3eH(1-

bromo-5-chloropentane, 0.245 g, 1.32 mmol)< @i 80~90 TCollA]l 3A1ZF F<¢t wkSA . A2o=w Wyzha 7l
T EtOAc 10 nLE 713l A7 SF/ 9]' ¥3} NaCl =gdNoz AJr). MgSO,2 AFAZ & &wE 7
=
[e}

=A17A 2 K23 (0.333 g, 98%)S UL},

Transparent oil; H VR (400MHz, Acetone-d;) & 7.579 (d, J=7.8, 1H), 7.393~7.295 (m, 2H), 7.194 (t,
J=7.5, 1), 4.015 (t, J=7.2, 2H), 3.602 (t, J=6.6, 2H), 1.869~1.743 (m, 4H), 1.574~1.496 (m, 2H); HR-
FABMS Calcd for CioHisCINOS (M++H)5 256.0563, Found: 256.0565.

AAe 2. 2-(-ASA AL S Al = [d]E]oFE[ 2-(5-Phenoxypentyloxy)benzoldlthiazole] (K16)] 34

DMF 3 mLoll 591 #|% (phenol, (0.018 g, 0.20 mmol)el NaOH (0.012 g, 0.29 mmol)E 7}?1’ & 50~55 CellA] 30
w3F adkelik. of7lo DMF 3 mLell <l £ K23 (0.05 g, 0.20 mmol)-S ¥l 80~90 TollAl 3AI7F Fet wt
SAZTE. ALom WA F EtOAc 6 nlLE 713l SAATII SHF £33 NaCl Fgdoz ATk NgSo,

2 AN F s 739 FE2A7)A o ee 2 QAAse] Z4 K16 (0.014 g, 24%)E AT},

White powder, mp 73~74 TC; H R (400MHz, Acetone-ds) & 7.595 (d, J=7.9, 1H), 7.398~7.317 (m, 2H),
7.276~7.236 (m, 2H), 7.201 (t, J=7.5, 1H), 6.921~6.875 (m, 3H), 4.048 (t, J=7.2, 2H), 3.997 (t, J=6.4,
2H), 1.882~1.802 (m, 4H), 1.624~1.566 (m, 2H); HR-FABMS Calcd for C;gHyNOsS (M++H)I 314.1215, Found:
314.1219.

A4 3. 4-(5-(A=z[dlE otE-2-4SA) AL LA ) =Y EH{4-(5-(Benzold] thiazol-2-
yvloxy)pentyloxy)benzonitrile }(K3)el &A

4—/\]0]-L~_Eﬂ%(4—cyanophenol 0.047 g, 0.39 mmol), NaOH (0.024 g, 0.59 mmol), =2 K23 (0.1 g, 0.39
mmol)& AAlej29} U} W oz WA T2 HAAs] EA K3 (0.070 g, 53%)E A

White powder, mp 98~101 C; HONR (400MHz, Acetone-d;) & 7.679 (d, J=9.2, 2H), 7.596 (d, J=7.7, 1H),
7.396~7.310 (m, 2H), 7.203 (t, J=7.5, 1H), 7.090 (d, J=9.2, 2H), 4.125 (t, J=6.6, 2H), 4.048 (t,
J=7.2, 2H), 1.906~1.826 (m, 4H), 1.627~1.550 (m, 2H); HR-FABMS Calcd for CioHoN»0sS (M++H)5 339.1167,
Found: 339.1162.

A A| ] 4.4-(5-(AZ[d] E]o}E-2-AZA) AL A )-N' -3 =FA| fl 2o} D {4-(5-(Benzo[ d] thiazol-2-
yloxy)pentyloxy)-N'-hydroxybenzamidine} (K4)2] &4
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[0144]
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[0146]

[0147]
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[0152]
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24 K3 (0.053 g, 0.16 mmol)ell olete 1omlES 7}slm wwtald A, Ego€olvl(0.032 g, 0.31 mmol)E 29
t}. o] ¥kg-golo]  NH0H?HCI (0.022 g, 0.31 mmol)S ¥ WA} SFakch. wrgle] 22 40 TR YA

I FHFE AAE] el AAHew e, o] AAL FHS9 odER Ao xA IEEEE K4
(0.029 g, 49%)ZE LA},

2

|

Ny

White powder, mp 144~147 C; HONR (400MHz, Acetone-d;) & 8.695 (s, 1H), 7.629 (d, J=8.8, 2H), 7.594
(d, J=7.6, 1H), 7.398~7.314 (m, 2H), 7.200 (t, J=7.6, 1H), 6.898 (d, J=8.8, 2H), 5.343 (s, 2H),
4.066~4.012 (m, 4H), 1.890~1.803 (m, 4H), 1.611~1.566 (m, 2H); HR-FABMS Calcd for CioHzN;05S (M++H)5
372.1382, Found: 372.1377.

A Ao 5. 4-(5-(AZ[dlEolE-2-dS AN AL S Al = ol G 2H4-(5-(Benzol[ dlthiazol-2-
yloxy)pentyloxy)benzamidine hydrochloride} (K5)2] &4

WA Zgk2Tol] 1M LiN(SiMes); THE € 0.2 nLE 23vt. A4 4 sl 2 L9 dry THFO] F9l &2 K

w

(0.05 g, 0.15 mmol)E 7}8Fal 2204 443 FQF wtsdct, 7)o 6 N HCl /PrOH €< 0.1 mLE Y3l ¥
A WA BAstg T A7 AAS etherZ NolFm 7t oJste] 2 K5 (0.008 g; 14%)E AT,

Pale yellow powder, mp 245~247 TC; HONR (Free base, 400MHz, DMSO) & 9.080 (brs, 3H), 7.807 (d,
J=8.4, 2H), 7.663 (d, J=8.0, 1H), 7.380 (d, J=4.0, 2H), 7.226~7.196 (m, 1H), 7.121 (d, J=8.8, 2H),
4.068 (t, J=6.4, 2H), 3.983 (t, J=7.2, 2H), 1.799~1.704 (m, 4H), 1.479~1.461 (m, 2H); HR-FABMS Calcd

for CigHzoN30,S (M++H)5 356.1433, Found: 356.1435.

AAle 6. WY 4-(5-(AZ[d]EotEF-2-Ld A AL S A])-3-H SA 2 o] E{Methyl 4-(5-(benzold]thiazol-
2-yloxy)pentyloxy-3-methoxybenzoate} (K9)2] &4

(1) "IE 4-3|=FA]-3-v| EAflz ] o] E( Methyl 4-hydroxy-3-methoxybenzoate )(9)9] ¥4

W ERS 10 mLoll ¢l 4-3] == A]-3-1 E A ¥l ZAH(4-hydroxy-3-methoxybenzoic acid , 0.1 g, 0.59 mmol)el]l &
g S 0.3 mLE 7hake]l REA] SRSkt NalCOs 5% 8942 wWol pHE $71/8 o % BrHFal EtOAc® F=3

S 23} NaCl F8do = A}, MgSO,2 ARAIZIL SulE 3 5F5A1A 54 9 (0.107 g, 98D)E AU,

Yellow oil; 1H NMR (400MHz, Acetone-d;) & 8.390 (s, 1H), 7.561 (d, J=8.0, 1H), 7.538 (s, 1H), 6.911
(d, J=8.4, 1H), 6.516 (s, 2H), 3.904 (s, 3H), 3.831 (s, 3H).

(2) Wg 4-(5-(NZ[dIEo}E-2-d A AL L A))-3-H EA M 2 o] E{Methy]l 4-(5-(benzoldlthiazol-2-
yloxy)pentyloxy)-3-methoxybenzoate} (K9)¢ A

E2 9 (0.043 g, 0.39 mmol)= oMAEYEZ 3 mLol] Ho]al K,C05 (0.027 g, 0.20 mmol)ZE 7}3F 3 50~55 Coll
307 WSS}, of7]o] ol EYE™ 3 mlel = & K23 (0.05 g, 0.20 mmol)S Wil 80 TolA ]

i~

o w2 WAANZ 5 doldoHlE 6 nLE Zhel SMA7IaL SRt E3 NaCl 8oz ATk, NgSO,=
)

SEAZG. Yo" ES}t n-diqtS o] g-ste] ZAAststo] 24 K9 (0.017 g, 21%)E

A2 oL oo

32 N
°

White powder, mp 68~70 TC; H MR (400MHz, Acetone-ds) & 7.598 (d, J=8.4, 2H), 7.509 (s, 1H),

7.394~7.315 (m, 2H), 7.199 (t, J=7.6, 1H), 7.032 (d, J=8.4, 1H), 4.099 (t, J=6.4, 2H), 4.051 (t,
JE7.2, 2H), 3.838 (s, 6H), 1.931~1.818 (m, 4H), 1.643~1.584 (m, 2H); HR-FABMS Calcd for CyHzuNOsS

(M+H): 402.1375, Found: 402.1377.

AA 4 7. 4-(5-(AZ[dl E)o}E-2-L &) AL A )-3-H| 5 A Wl 24H 4~ (5-(Benzo[ dl thiazol-2-
yloxy)pentyloxy)-3-methoxybenzoic acid] (K10)¢] A
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[0159]
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[0162]
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L4 7 L 7} & Ao A] v masklth. of 7ol S
sttt ol 10% HCl =84S 718 pH 22 2HA3FA]7]a ¢
I NgSO,2 AXRAIZ & SulE 74t sFAHT. g

ﬂJ

Hzz2 QAaAste] E2 K10 (0.037 g, 48%)=

52
e

White powder, mp 130~131 C; 1H NMR (400MHz, Acetone-ds) & 7.633 (d, J=8.4, 1H), 7.596 (d, J=7.8, 1H),

7.536 (s, 1H), 7.397~7.319 (m, 2H), 7.200 (t, J=7.6, 1H), 7.033 (d, J=8.4, 1H), 4.104 (t, J=6.4, 2H),
4.055 (t, J=7.2, 2H), 3.846 (s, 3H), 1.936~1.822 (m, 4H), 1.648~1.572 (m, 2H); HR-FABMS Calcd for

CyoH2aNOsS (M++H)I 388.1219, Found: 388.1213.

A4 8. 4-(5-(N=[d]Elo}E-2-L A ALY A )-N, VT o] 2 Z 2 L -3-1| 54 WZoln| ={4-(5-
(Benzol dlthiazol-2-yloxy)pentyloxy)-N, N-diisopropyl-3-methoxyBenzamide} (K11) 2] &4

(1) 4-3|EZA]-N, o] A X 2 -3-1] E A ¥l Zo}1] ={4-Hydroxy-N, Idi i sopropyl-3-methoxybenzamide }(10)2]
34

gz 2t 5 ploll %9 4-3]=ZA]-3-WEA M 2AH0.1 g, 0.59 mmol)ell SOCl, (0.637 g, 5.35 mmol), DMF

0.025 mLE 2= 7Fek & 1A 59 3kt 345 F(Rotary evaporator)E o83t #AYsFstal o}

S Z(ice bath)old Yol zZHol(diisopropylamine, (0.301 g, 2.97
mmol)S 7Fakith. A-2oA 2417k FoF WHkAIZ]L ¥ EtOAc 5 mLE @o] 3Askar IN HCI =89, IN NaOH 48
oo 23 NaCl Aoz A3t MgSO,2 AZAZ & §WE Y 553t &3 10 (0.087 g, 583%) <

At
Pale yellow powder; HONIR (400MHz, Acetone-ds) & 7.267 (d, J=8.0, 1H), 7.071 (s, 1H), 6.919 (d,
J=8.2, 1), 3.878 (s, 3H), 3.726 (brs, 2H), 1.320 (brs, 12H).

(2) 4-(5-(AZ[d]E|o}E-2-2 A )AL & A])-N, FT] 0] A X 2 g -3-w| EA| Wl =0} 1] = [4-(5-(Benzo[ dl thiazol-2-
yloxy)pentyloxy)-N, N-di i sopropyl-3-methoxy

benzamide 1(K11)¢ &4

DMF 6 mLol =<1 &2 10 (0.041 g, 0.16 mmol)ol] , NaOH (0.010 g, 0.24 mmol)ZE 7}3F 3, 50~55 ColA] 30%
ZF RSl o 7)o DMF 3 mLoll ¢ =7 K23 (0.041 g, 0.16 mmol)E& Y31 80~90 ColA 4A]7F HoF HES
A AT, Aoz WAAZl £ EtOAc 6 mLE 713l EAA713 S/ 23 NaCl FEdqe= Ath. MgSO,=
AZAZ = SulE 74 55713 g2 AAd4ste] E4 K11 (0.069 g, 91%)E LA},

Yellow oil; H NVR (400MHz, Acetone-ds) & 7.595 (d, J=7.9, 1H), 7.399~7.305 (m, 2H), 7.201 (t. J=7.4,

1), 6.939 (d, J=8.0, 1H), 6.882 (s, 1H), 6.823 (d, J=8.0, 1H), 4.071~4.013 (m, 4H), 3.802 (s, 3H),
3.742 (brs, 2H), 1.888~1.834 (m, 4H), 1.625~1.585 (m, 2H), 1.320 (brs, 12H); HR-FABMS Calcd for

C26H135N204S (M++H) 1 471.2318 s Found: 471.2321.
AAd 9. 4-(5-(MZE[dIElo}E-2-LEA) AL 2 A])-N, F A E-3-HEA|HlZo}u]=  [4-(5-(Benzoldlthiazol-
2-yloxy)pentyloxy)-N, N-diethyl-3-methoxybenzamide]l (K26)¢] &A

npd #AL togoln = (Vanillic acid diethylamide, 0.044 g, 0.20 mmol), NaOH (0.012 g, 0.29 mmol), &4
K23 (0.05 g, 0.20 mmol)S AAd] 2¢] vbHo g HFSA|AEZ K26 (0.083 g, 95%)= LUCt.

Yellow oil; 'H NIR (400MHz, Acetone-ds) 7.596 (d, J=7.7, 1H), 7.399~7.320 (m, 2H), 7.200 (t, J=7.5,

1H), 6.970~6.945 (m, 2H), 6.901 (d, J=8.0, 1H), 4.071~4.023 (m, 4H), 3.811 (s, 3H), 3.401~3.385 (m,
4H), 1.892~1.837 (m, 4H), 1.626~1.607 (m, 2H), 1.150 (t, J=7.2, 6H); HR-FABMS Calcd for CoHsiN.0sS

(M'+H): 443.2005, Found: 443.2008.

AA 4 10. 2-(5-(3, 5~ gl A ) AL & A )l = [ d] ] o} [2-(5-(3,5-
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Dimethylphenoxy)pentyloxy)benzoldlthiazole] (K8)¢ A

3,5-t] W g #Al2(3,5-dimethylphenol, 0.40 g, 0.33 mmol), NaOH (0.020 g, 0.50 mmol), &%Z K23 (0.085 g,
0.33 mmol)= AAJe] 20 WHOR AANZE REEA7IAL, har ol g2 R AdAstel =2 K8 (0.108 g, 96%)&
Ak,

White powder, mp 61~63 TC; 1H NMR (400MHz, Acetone-d;) & 7.588 (d, J=7.7, 1), 7.391~7.307 (m, 2H),
7.195 (t, J=7.5, 1), 6.542 (s, 1H), 6.516 (s, 2H), 4.037 (t, J=7.4, 2H), 3.942 (t, J=6.4, 2H), 2.222
(s,6H), 1.843~1.777 (m, 4H), 1.588~1.542 (m, 2H); HR-FABMS Calcd for CyH2NO-S (M++H): 342.1528, Found:
342.1530.

AAle] 11, 2-(5-(4-(1H-1,2,4-Eo}&-1-A) A A AL S A| )Wl 2 [ d] B o} & [2-(5-(4-(1H-1,2,4-Triazol-1-
yv1)phenoxy)pentyloxy)benzoldlthiazole]l (K12)¢] A

4-(1,2,4-Ed)o}&-1-9)#| = (4-(1,2,4-triazol-1-y1)phenol, 0.032 g, 0.20 mmol), NaOH (0.012 g, 0.29
mmol), 22 K23 (0.05 g, 0.20 mmol)& AA]d29] oz HS A 7|3 a2 AAAs] &4 K12 (0.055
g, 74%)5 ATt.

White powder, mp 103~104 C:; 'H NMR (400MHz, Acetone-ds) & 8.885 (s, 1H), 8.047 (s, 1H), 7.739 (d,

J=9.2, 2H), 7.598 (d, J=7.8, 1H), 7.402~7.321 (m, 2H), 7.202 (t, J=7.5, 1H), 7.086 (d, J=8.8, 2H),
4.086 (t, J=6.4, 2H), 4.059 (t, J=7.4, 2H), 1.904~1.837 (m, 4H), 1.624~1.605 (m, 2H); HR-FABMS Calcd

for Cg()H21N4OZS (M++H): 3811385, Found: 381.1386.

AA 4 12. 2-(5-(4-FEFL2ASA AL S A MZ [ d El o} & [2-(5-(4-
Fluorophenoxy)pentyloxy)benzoldlthiazole] (K13)e] A

4-ZF 2 2 ¥|=(4-fluorophenol, 0.022 g, 0.20 mmol), NaOH (0.012 g, 0.29 mmol), &2 K23 (0.05 g, 0.20
mmol)S AAld29] WHoR WA a oete2 A AA3] F4 K13 (0.019 g, 30%)E AATE.

White powder, mp 69~70 TC; 1H NMR (400MHz, Acetone-d;) & 7.596 (d, J=7.8, 1H), 7.398~7.312 (m, 2H),
7.202 (t, J=7.5, 1H), 7.045~7.000 (m, 2H), 6.929~6.894 (m, 2H), 4.045 (t, J=7.4, 2H), 3.980 (t, J=6.4,
2H), 1.871~1.817 (m, 4H), 1.594~1.576 (m, 2H); HR-FABMS Calcd for CisH1gFNO,S (M++H)1 332.1121, Found:
332.1115.

A A o 13. 2-(5-(3-FZ2AEA) AL A )M Z[d] E] o} & [2-(5-(3-
Chlorophenoxy)pentyloxy)benzol dlthiazole] (K14)e] A

3-F =229 = (3-chlorophenol, 0.025 g, 0.20 mmol), NaOH (0.012 g, 0.29 mmol), &7 K23 (0.05 g, 0.20
mmol)& AA29] W ow WhEA[A K14 (0.041 g, 60%)= BATE.

Yellow oil; 1H NMR (400MHz, Acetone-d;) & 7.586 (d, J=7.8, 1H), 7.392~7.243 (m, 3H), 7.196 (t, J=7.5,
1H), 6.945~6.920 (m, 2H), 6.871 (d, J=8.4, 1H), 4.058~4.008 (m, 4H),

1.883~1.796 (m, 4H), 1.616~1.555 (m, 2H); HR-FABMS Calcd for CigHigCINO.S O+ :

348.0825, Found: 348.0824.

A4 14. 6-(5-(A=[dl B o} E-2-U A ) AL & A )l = F &-3(2H)-2[6-(5-(Benzol dl thiazol-2-
yloxy)pentyloxy)benzofuran-3(20)-onel (K15)¢] A

6-3) == A|-3-Fn}e}=(6-hydroxy-3—-coumaranone, 0.029 g, 0.20 mmol), NaOH (0.012 g, 0.29 mmol), &2
K23 (0.05 g, 0.20 mmol)& AAH2¢] Wi oz w-3A|7|1 EtOAcet UoldoHE2g AAAse] =4 KI5
(0.013 g, 18%)S LU},
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Brown powder, mp 75~78 TC; "I NMR (400MHz, Acetone-ds;) & 7.591 (d, J=7.9, 1H), 7.487 (d, J=9.2, 1H),
7.392~7.311 (m, 2H), 7.199 (t, J=7.5, 1H), 6.693~6.665 (m, 2H), 4.637 (s, 2H), 4.147 (t, J=6.4, 2H),
3.063 (t, J=7.2, 2H), 1.942~1.809 (m, 4H), 1.636~1.558 (m, 2H); HR-FABMS Calcd for CoHyNO,S (M++H)5
370.1113, Found: 370.1111.

A Ao 15. 2-(5-(2-dEA S A AL S A )Ml Z [ d] B o} [2-(5-(2-
Methoxyphenoxy)pentyloxy)benzol dlthiazole 1(K17)2] A

T-olokE (Guaiacol, 0.024 g, 0.20 mmol), NaOH (0.012 g, 0.29 mmol), &2 K23 (0.05 g, 0.20 mmol)S 2l
Al 2o] o wkgAA HoeldolH 2R AdAstel =2 K17 (0.064 g, 96%) < AU

Yellow oil; H MR (400MHz, Acetone-d;) & 7.588 (d, J=8.0, 1H), 7.392~7.312 (m, 2H), 7.195 (t, J=7.4,
1H), 6.946~6.917 (m, 2H), 6.894~6.822 (m, 2H), 4.046 (t, J=7.2, 2H), 3.991 (t, J=6.4, 2H), 3.771 (s,
3H), 1.883~1.809 (m, 4H), 1.627~1.580 (m, 2H); HR-FABMS Calcd for CighzsNOsS (M++H)5 344.1320, Found:
344.1317.

A Ao 16. 2-(5-(2-EF 2 A AL SANDHZ [ d] Bl o} [2-(5-(2-
Fluorophenoxy)pentyloxy)benzoldlthiazole 1(K18)2] &4

2-EF 2 23 & (2-fluorophenol, 0.022 g, 0.20 mmol), NaOH (0.012 g, 0.29 mmol), =2 K23 (0.05 g, 0.20
mmol)S AAlf29] o R whgAA 2 KI8 (0.057 g, 88%)E LAt.

Yellow oil; 'H MR (400MHz, Acetone-d;) & 7.592 (d, J=7.6, 1H), 7.396~7.317 (m, 2H), 7.198 (t, J=7.5,
1H), 7.139~7.061 (m, 3H), 6.938~6.895 (m, 1H), 4.099~4.031 (m, 4H), 1.897~1.807 (m, 4H), 1.625~1.579
(m, 2H); HR-FABMS Calcd for CisH;gFNO,S (M++H)I 332.1121, Found: 332.1125.

AAA 17, 2-(4-F22HEA)HZ[d] €l o}=[2-(4-Chlorobutoxy)benzol dlthiazole 1(K24)¢] A

2-3| EE A Wl 2 E]o}Z (2-hydroxybenzothiazole, 0.2 g, 1.32 mmol), 1-B2X-4-F2=ZXE(1-bromo-4-
chlorobutane, 0.227 g, 1.32 mmol)S 2 A]d12] WhHo = H-SAlA E2 K24 (0.302 g, 94%) & LA},
Transparent oil; H VR (400MHz, Acetone-d;) & 7.602 (d, J=7.6, 1H), 7.410~7.325 (m, 2H), 7.210 (t,
J=7.5, 1), 4.065 (t, J=7.0, 2H), 3.685 (t, J=6.4, 2H), 1.920~1.857 (m, 4H); HR-FABMS Calcd for
C11H15CINOS (M++H)5 242.0406, Found: 242.0408.

A Ao 18. 2-(4-ASA| E-EA] )M =[ d] E] o}F [ 2-(4-Phenoxybutoxy)benzol dl thiazole] (K19)9] &4

H+(0.020 g, 0.21 mmol), NaOH (0.012 g, 0.31 mmol), =& K24 (0.05 g, 0.21 mmol)S HAJel] 29 WpHo=
WS- A7 &2 K19 (0.056 g, 90%)S AUt

Brown oil; H NMR (400MHz, Acetone-dsy) & 7.599 (d, J=7.9, 1), 7.400~7.327 (m, 2H), 7.287~7.161 (m,
3H), 6.917 (d, J=8.4, 2H), 6.839~6.806 (m, 1H), 4.104 (t, J=7.0, 2H), 4.063 (t, J=6.2, 2H),
1.976~1.857 (m, 4I1); HR-FABMS Caled for CyllsNO,S (M+H): 300.1058, Found: 300.1061.

A A 19. 4-(4~-(AZ=[d]Elo}E-2-I S AN R EANHEZYUELY [4-(4-(Benzo[ d]thiazol-2-
yloxy)butoxy)benzonitrile] (K20)e] €A

4-Alo} =9 &= (4-cyanophenol, 0.025 g, 0.21 mmol), NaOH (0.012 g, 0.31 mmol), =% K24 (0.05 g, 0.21
mmol)S AAlf29] o R whgAA E2 K20 (0.059 g, 88%)E LAtt.

Transparent oil; 'H NVR (400MHz, Acetone-d;) & 7.683 (d, J=9.2, 2H), 7.601 (d, J=7.8, 1H), 7.401~7.326

(m, 2H), 7.209 (t, J=7.7, 1H), 7.100 (d, J=9.2, 2H), 4.192 (t, J=6.0, 2H), 4.109 (t, J=6.8, 2H),
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1.966~1.862 (m, 4H); HR-FABMS Calcd for CigH;Ns0sS (M++H)5 325.1011, Found: 325.1015.

A Ao 20. 4-(4-( = [ d] B o} E-2-L S A F-EA])-N -3 =F Al Z o} H [4- (4~ (Benzol d] thiazol-2-
yloxy)butoxy)-N'-hydroxybenzamidine ](K21)2] &4

22 K20 (0.04 g, 0.12 mmol), Egel€o}=1(0.025 g, 0.25 mmol), NH,0H?Cl (0.0172 g, 0.25 mmol)< A<
29] oz WkEAlA B K21 (0.018 g, 41%)S AJT}.

White powder, mp 170~171 C; HONR (400MHz, Acetone-d;) & 8.699 (s, 1H), 7.634 (d, J=9.2, 2H), 7.600
(d, J=7.9, 1), 7.401~7.331 (m, 2H), 7.206 (t, J=7.6, 1H), 6.913 (d, J=9.2, 2H), 5.370 (s, 2H),
4.123~4.082 (m, 4H), 1.948~1.871 (m, 4H); HR-FABMS Calcd for C;gHyN505S (M++H)I 358.1225, Found:
358.1228.

A A4 21. 4-(4-(AZ[d] Bl o}Z-2-A S A ) L EA])-N, F-T] o] A X 2 Y-3-H| EA] gl Zo}n| =[4-(4-
(Benzol dlthiazol-2-yloxy)butoxy)-N, N-diisopropyl-3—methoxy Benzamide] (K22)2] &4

E72 10 (0.053 g, 0.21 mmol), NaOH (0.013 g, 0.32 mmol), =& K24 (0.051 g, 0.21 mmol)& AAJe] 29 1t
HoZ WHEAIA 27 K22 (0.096 g, 99%) 5 ATt

Yellow oil; H NMR (400MHz, Acetone-d;) & 7.599 (d, J=7.7, 1H), 7.387~7.349 (m, 2H), 7.227~7.174 (m,
M), 6.959 (d, J=8.0, 1H), 6.894 (s, 1H), 6.832 (d, J=8.0, 1H), 4.148~4.090 (m, 4H), 3.813 (s, 3H),
3.746 (brs, 2H), 1.979~1.861 (m, 4H), 1.320 (brs, 12H); HR-FABMS Calcd for CosHuNo0,S (M+H): 457.2161,
Found: 457.2158.

<Ad 1>

1) w9 SFAIXEY wWiE

ICR mouse (6-97, FZ)E AF =3 F 70 % oeh&2 LS5, A& i 9FE At 23 <%
S Wyt 4= dARE ddsta SMES 93AA AES HEsgin. W GES 25 e 3 & E
25GS] FAMFES 23 o-MEM (Minimum Essential Medium)S Sl B FFAELE AT ZYr).

QA BZd & a-MEMo| dEslal 2¥19] Gey's solutions 7Fall HAETFE AAZC. A B3I T 10 %
FBS(fetal bovine serum)”} 39 a-MEMOZ A A EFT).

2) THIAE EIF=

%7] ws FFAHEZE M-CSF(Macrophage colony-stimulating factor) 10 ng/ml 2 sF&% wjkst & RGA
S M-CSF 30 ng/ml% 393+ F7F widdct. Az Al BIDE 3+ $ 1 x 10" cells/wellol RANKL 50
ng/ml, M-CSF 30 ng/ml + K11, K14, K17, K18, K19, K22 3}stE &A&toll A 447F vjdgct, wjefe] £y A
¥= 10 % formalin®® 10 TAZ Z o EFE /oM E(1:1(v/v)) 2 187 A2A3e] TRAP (tartrate-
resistant acid phosphatase) AAsEATE. An| At wEEFe] 37 o] Ake] S 71X TRAPH M EE U
AR AASG oW o5 ICy #2 o= &),

i

L o -
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Compound | TCs¢ (nM)
K11 1.56
K14 TAF
K17 23.35
K18 18.40
K19 17.68
K22 2.20

3)  RNA £3g ¥ RT-PCR 4

Total RNA $3%& Easy-blue (Intron, Biochemistry. INC.)Z o]€3}9tl. cDNA 4L 1 mge total RNAZ
oligodT primer, 10 mM dNTP, 1 unit RNase inhibitor Z®i 4 unit Scrip reverse transcriptase
(Fermentas, Life science)® 42 TollA 60%, 70 TollA 108 7F<dstozx Hb3-S =X AJF T}, Polymerase
chain reaction (PCR)9 A3} AF&3F primer (5 ‘=3 )9 AYge a3 Zéﬂr.

3}
=]

Primer ME PCR £=4H Cycle
CTR F: tttcaagaaccttagctgccagag 94 € 30=x.58 C 30 =, 28 cycle
R.: caaggcacggacaatgttoagaag 72 T 30 =
cath K F: cttccaatacgtgcagcaga 94 T 30 =,k 58 T 30 =, 22 cycle
R: acgcaccaatatcttgcacc 72 C 30 =
ATPBvOd2 F: tcagatctcttcaaggctgtocta 94 T 30=x=,59 C 30= 30
R:gtagccaaatgagttcagagtgatg 72 C 30 &
BE= F:tggaagticacttgaaactacgtg 94 T 30=,.58 T 30 = 30
STAMP R:ctcagtttccegtcagectetete 72 T 30 =%
av— F: cctcagagagggagatgttcacac 94 T 30 &, 60 T 30 =%, 28
Integrin R: maactgccaagatgatcacccacac 72 C 30=E
B3— F: gatgacatcgagcaggtgaaagag 94 T 30=,55 TC 30 =% 32
Integrin R: ccggtcatgaatggtgatgagtag 72 C 30=F
B- F: TGTGATGGTGGGAATGGGTCAG 94 C 30%.58 € 30F. (22 cycle
actin R: TTTGATGTCACGCACGATTTCC 72 °C 30 %

4) AEZFH =A

3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetazolium bromide (MIT) A =S Mosmann®] WS W 3slo] A
3. 1x104 cells/well == 96 well plateol] 3%+ BMM AJ¥o A& (K11, K14, K17, K18, K19, kK22) =
A st 4 A7 ot ajekstgth, wikdS W] PBSE washdt =, MIT €9 (0.5 mg/ml)E 100 wl/well
H7teted TA2 A AEolA 5A17F Bk mjekEla, Solubilization buffer (10 % SDS in 0.0IM HCI)Z 100 ul
/well H7Fsla thA] 392 ). 16~17A17F Bk wjoks & 570 moll A SH =S A

dEAE 3t A &2 I SFHE wFo T AlXE F9] zo|rt obdS 3-(4,5-dimethylthiazol-2-
1)-2,5-diphenyltetazolium bromide (MIT) assay@X &1dtAtt (= 1 2 = 2). MIT assay 23 oA e}
T FREE AXY o AMARA AAAAE HEIA Hed, =1 E = 20 o Als AP T FHE
7b Alm Mg AP vlaste] 7hAEkA] skt ol Alm AE = WA Ao U AASA FUSS ofvs)

<

¢
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H, ooz 9o Ay AT MEAL (cell death)oll & SFZAXE 7HA47F ofd Sl AE 3} oA|o] o
AdL & 5 I
5)  Pit ¥4 B4

BMM A EZE AobdH Ao 4] RANKL 50 ng/ml, M-CSF 30 ng/ml+ K11 3}stE 10 uMEAS A 6L 7 w3t ct.
Aobdd Frol AEE toldl & toluidin blue (J.T. Baker, UK, lpg/ml)E @Attt Aotd A oA &
FT2 YA pits v A lA BESt A3

1 A¥e = 33 2rh. =394, veh™ DMSOR A st =& eI, RANKL2 50ng/ml RANKLZE A 2|gh o
e K11—°— 10uM K112 A3 & Yehgi, R+K11S 10 uM K112 3087 A48 3 50ng/ml RANKL
2 AHEs & YL, 2 p<0.05 compared to Veh.& YERNM, #%2 *: p<0.05 compared to RANKLS U}
Ebitt. N.D.=Not Detectable.

mlo

w34 K 11388 A wE gIAE EolF

av-QlEl2d, B3-¢le|=&, ATP6v0d2, DC-STAMP)¢] W3 =e =
PCR)S Bf‘a ARE FA sk vEbd 2gizolar, =3B: K11 &
2 A9 JE(pit)e A3 a¥oln, &3C: E3BAlA FE3 AFANES BAsto] Yehdl g Zo|t),

4 bl fAREAED A4,

xgsm flstel A ST a LA
/BL

E?‘J
e
lo
Ry
i)
2
=)
il
oy
o
)
i)
i)
)

= 3AoA RANKL Heel s M Hold mtA fHxge @de] Frlshe
R+K11 Aol A f-ol&kAl Z}ié}‘;’d%ol shelgith, % 3B @ %3Co]A] RANKLA €]
pit 7} S7keskeE AL & & 3l +K11 A 2]atoll A frolabAl 7HAsksl ol
e gFAE B3} A aFe} dXs= Aow, K1l SgES FIFAEL IS JA3
o ZFTF 7l AAshs Aor F4dY.

6) Western blot #4]

[o
=
W
’;U

H:l
mloil

BIM A& AleF Aelsle] AAAZE wYF &, lysate buffer® &3fslz A& 33t @ d F+= BSA
(bovine serum albumin)& ¥=3}3}9] protein assay kit (Bio-Rad)E AF&3te] A3 Th. 20 pgol wizd
S SDS-PAGE (poly acrylamide gel electrophoresis)® WAl ®&3lal, o]& 80 v oA 1AI7F 458 A& st
PVDF membrane®l] ©]AAFT. ©]& 5 % skim milk”} % PBST (Phosphate Buffered Saline Tween—-20) & <8
© =2 blockingdlal, 12} A2 anti-NFATcl (Nuclear factor of activated T-cells cytoplasmic 1, 1:200,
Santa cruiz), A e 27 WREAIZ T (4714 YERR 33e] 1] 1:200 2000 2 3] A 8ko] AFE-SH TS Seo
) PBSTZ 53] A3}l HRP (Horseradish peroxidase)”} ZA%% 23 Ao} w5421 % ECL Advance
(Amersham. C0.)Z TAA|A A3},

O A= & 49 2tk T4004, vehs DMSOE A7 dt tiFZTS VER L, RANKLLS 200ng/ml RANKLE =&+
& YeEY | RK112 10uM K112 30%7F AAx2] 3 200ng/ml RANKLZ A 2]3F & YEal, =2 p<0.05
compared to Veh.& YERHW, #%x& «: p<0.05 compared to RANKLS YeE}WITEH,

% 4904 RANKLS AHEdt dollAs IZAHE %s‘i}cﬂl kel NFATcle] wHd 2712 #A23 = glouw, ol
RANKL®] &3}= Rt K11 AHEwddA] gistes o2 YelRth. o= K11 33=°] RANKL =}=o 93t Z=Ax
3l NEE AJagS AAteE Aol

7) EAAE

AB A= Pa+ZFAXE E7)819 3, Student's t-test®E EA18le] p ko]l 0.05 Hwd o) EAA R G
shtkar Aeksldct.
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Veh K11 K22

Veh

T
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