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1. 2 BERREEDIRA|

2015 4, #9 500 5 AR A RN EL TR L2 Y, Z0%%0%, HIVIAIDS THTEL7= 150
T N%E | SOITHEEECHIELIZ 150 B A, ~TFU7T TR L7260 77 AZ1E50MZ RIS, [FHEdE R
A (IDF) ORFIZLDE, BUER 4 £F 1500 5 ADRA (20—79 7)) MBEDOEABITE LA
THY, LT 2040 FI21TK 6 & 4200 5 NIZEET HETAEN (Figure 1)V, A D 10 A2 1
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Figure 1. Diabetes: A global emergency?
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FRICREE TR DOEZE LW ERA L RICRIT DHE IR B EIL, £ 2h 11 960 77 A, 6920
TTNEREAHTED S HEILIZZENLDE 2 BEBEEOEINEZHES L TSN THIlEE T
3720, FERELOBURTIE, TAIMZB W TR AN D 12.8%, HARTY 7.6%&m\ /K
R L CRY | AN O —i&% 72 & DRE R IR B O T B RoIRIRIT R T 03 2 FEA— T —
DRI RE[AITRE,

HEPRIFBFE DD 90%LL EIE 2 BIThD D, 20D 2 BUEIRIFIX, A AV 3 WARIZEDHD
AV A ARHWEICE DB DD 2 DITRMNESND, A AV AR BLTE, RIEMER E D
BRI ERICE D & ZANKEN—T, A AU BRI, BRRIECFERE, ks L
DBARAIERNTIN A 38 B D JEO I A2 L SR DR D 72 EOBRBENER IS E SN D,
ZOFER, NI SEE S, B COA v 2V DI RISER Z 6T 2 TNF-o &
XLHETHTT 4R A MIA UPIERIE LTERETIRR B oS b & Ebic, v
2N ARG E R T 27 T 4 AR 7 F U DBWMME T T 52 I8 b0 EINTND
Dy AL AVARFUEIL, FEIRIF O FEAE IS JOWEIRIF & OFIE  FrIC KL B DR EOHE R | 2 %7
BnrEn 9, SSIEETITEI A7 O EFICERL TWAZERIHABLNITR->TETNS Y, &
OIT s MR AB D < &, AR PR OMENETAE | TE . BN S\ VIS CTRIE T 22 LM AHT
WD, DENAL RV ARFIEN TTHEL 72 2 BUBEIRIN O 7RI IL. QOL DMERFICET £ 9 &
o> TETND,

ZIVETLL NIRRT 24R72 2 BUBEIRIFTIARIED BRI TE T\ D (Figure 2),

(A RV E A ]
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o /OO /O/Me
Et&/N)LN
\ H
Me



@ DPP4 FHEIK: (L AV SUWMEARC VAT B EIR T EREZL A IV F o RLE
Xy il

Teneligliptin
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Figure 2. Zkk72 2 BUBE R I 38

FEBIL ENEDO P THRIIA AU ARG & b 3 KON E ARG F 12 L5 1E& PHE
DIEFERCHE R KT 2 HE THD PPARy TEMEALZAEHIBIEL T 510 R ARBIMESESEIC
EHL,

PPAR 1Z, UH U RISZEMENZ BT ORE K FTHY, o, 8,y & 3 2DV T XA T MBI
TD, EOHT PPARy IE. EEAENHARE CRENI A= plio 2 b — R EHE PO HUL A7 A5 5 248
> TWD, PPARy 2NEME LS ND L BN bR E S 4L, 77 4 R A MU A & HT
KENGE A U, 77 4 R 7 F 20 TNF-a, L7 F U728 OEBEEYE DT A
EEEZONDZEICE 5 T VA Y VIBIEDSRR SN D & STV D 8, 2 ETIZZo
PPARy #HZRyEL7=3A & LT Pioglitazone <° Rosiglitazone %573 7 SN CsY ., BHE 72 1L B
TYERZ R T ZEMN RS FUCZVHBNE > TS, LocL, EFREEH O PPARY IE M LIZE
SRS TR T NINCTEIEZR & D RIE 23 S OBHEE TRAETHTENBAMELL TE TR, LA D
PPARY JERAY T T = ANIHL T L & TEDIEF L Db Tlidzan 8,

— 0. DY T ZAT TH% PPARa [T EIAFIEICTEH L TR, JENIFR DO EIAZLmRE, U
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RE RO EFRER - T | BREEH A HERF 95 B E e iRE A R 7L T\ 5, PPARa
DIEMACIT, FUE R IEE THL 747 L —FRFEH DN ETOWNFRIZL > THLNIZENT
BY, AR ZVEIROE TR LDL 2L 2 72— /LD HDL 2L 27 m— L OHEf, S51C
DIME BRI OSELZ T T, IDICEDOEANZ T > WEICE 5T 5L B F OB IRHEBME
Ma R b MiES g 9, £l PPARa i L &A1 592 Z L 1%, PPARy i&ME(LIC
Ko THIEEZ SNLEEEM EORWERZIMET 2 & L BITRE T A —F —DYsE
PR S D 10,



2. WSRO

FF X, PPARy 7 =ANZ PPARa fEFHZ 19 52T PPARy 72 =ANNE T HEIER %
A MR THEE ANTA—=Z —DYED A TEDLEWD T 7ea v 7 ob CRAIFEMFE 2 Bl ik
L7, PPARo/y 7 =7 V7 A=AROAFZEIFBEIC R CIThiv TR0, ORI X, &
IR AT I DR 3 ERETATEOD R o3 & LRI BERZR Y o T — T S LI Rl S 1L T
W5, ZIVETICHIE SN TV AIRERZ: PPARay 7 =7 /L7 2 =ANZIZ, Eli Lilly #E 6845
X TCW5 compound 1 (a, b)Y A XU, Bristol-Myers Squibb %> Muraglitazar (2)'2.,
AstraZeneca £t Tesaglitazar (3)'2. Eli Lilly #:¢ Naveglitazar (4)*¥. Novo Nordisk #to

Ragaglitazar (5)*°, #AkH3ED KRP-297 (6)10 72X 03%% (Figure 3).

Me
O| Me OO+COZH : O],\Mj\ /©/\NAC02H
& \Y
C NI/\O Me N o o)\o
R

¢

la: R=H (Ely Lilly) o.
1b: R=Br (Ely Lilly) 2 (Muraglitazar) Me
la; a:EC,; = 0.7 uM, y: EC,; = 2.1 uM (1) o EC,; =03 uM, y:EC,; =0.1uM (2)
O\/\/O O'Me Me.s.o\©\/\ WCOZH
| | | | | | = 0O O o
o SSCO,H o] “Et
4 (Naveglitazar) 3 (Tesaglitazar)
o EC,y =28 uM, y:EC, =04 uM 14 o EC,;=12uM, v:EC, =13 uM (13
g ;
CO,H S
0 N
PHORS Fﬁ HJj@/\LN"O
C{ 0 Et f o o’ §
F Me
5 (Ragaglitazar) 6 (KRP-297)
a: ECyy =32 uM, : EC,, = 0.6 uM (19) a: EC,; =08 uM, y: EC,; =1.0 uM (1©)

Figure 2. ffifl: PPARo/y 7 =7 /L7 2 =ARK



ZNHOLE DI, BRI EIRVEMEE N I N T T — I AT E A BLL C0D 08, U
VAT HTEDHE IR, T T AREEH AW T IRFEE L O INETRASITE TV
Co — VIR T I AR LT AL G, PPARe 7T =1 L2 PPARS 7H=AK 19
TIFHSNTOEN, T a7 AT I =TI E TSN TR T2,

INETITRESNTODEEYE PPARoy T 27 VT T =ANT, +072 K FTERZ RS/
U BT PPARY TEMEAL HI SR D (R B HE I AN CE QRN ZEN RS LT,
TDIRINEL T,

@O A+472 in vivo FEENE, EOIREME LR MEREE DRI CTHY | FhA o~ 2 i
FCHICTIHIRELZ BT O TR WY B I BN H D,

© REHEINEMIX, PPAR IEMELIER O SICRBED & 5,

FET, B 2 oOREA RIS HZLIZE 5T PPARy 7 =AMNE T AHRWERZI A, N
Z TNEENRT A=A —DUGENYFFTED PPARwYy T a7 VT A= AN ST LI E KT,
FTEIEAZERET D721 PPARy K01 PPARa (R NCHER T 23AIBNHFELOEE Z |
PPAR (NI &N A 7153 Eli Lilly #:0 compound 1a Z2V—R{b& & LAIRIF 984 A% —hL
7o in vivo TEVE] IS 72 HEG B bR OB R P B AR LB 2 b m R
PERCIENE AP S E DL Vo —E8IC T I A LT E O Z e L, Lo~k
AW ST HZEE LT (Figure 4),

Typical PPARa/y dual agonist

——
-~ S

O'/ Me y A O+COZH
I |
Lipophilic tail Acid Head |::> XQ—«N:I&N Ve
\\‘ "I Z

linker : Ether or Amide Amine Linkage

Figure 4. Drug design for novel PPARa/y dual agonists by incorporating amine linkage

PLUF . S5 7072 R OMERG % Figure 5 1250 L7,
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BEak  UYh—&EP ELTERD

o0

Compound 1a

COZH

PPARa : EC;; = 0.70 uM
PPARy: EC,, = 2.1uM

l

0"\ Me Me
o Me )= O%/COZH
\ LN Me
N Me

Compound 22e

PPARa: ECoy = 1,7 nM
PPARy: EC,, = 4.7 nM

logDh: 2.9
Metabolic stability : 61 %
CYP3A4 inhibitoin : 75 %
Me

NH 2 )§ e
COZH - Me 2— O\%COZH
O O~
Me
Me Me

Compound 77

PPARa : EC;y = 2.8 nM

PPARy: EC,, = 26 nM
logD: 1.3
Metabolic stability : 98 o4
CYP3A4

Direct Inhibitoin : 19 %
MBI Remaining : 88 %

JP1 solubility 870 ug/mL

B 2 72 AR RBINS . U7 — LT U RIEE TS Y PPARG TEE

Compound 61b

PPARa : EC.; = 0.55 nM
PPARy: EC,, = 18 nM
logD: 1.4
Metabolic stability : 86 %
CYP3A4
Direct Inhibition : 32 %
MBI Remaining : 101 %
Figure 5
IZRESTHTHZEE AL,

FIRMEE AR BB DU ATV EDE A7) PPARa TG ZAMERFL DD PPARy OTE (A I

TN REI THOMIETETEABI A RS S LT, 2 ORE L, &1L in vitro (23U T PPARa BTG
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MeZ R TILEY 22e S LT, ZOLEWIT in vivo 3R IZ I TE D5 /)72 PPAR TG IZ L
Y PPARy IEPEDRIERZMHIL D SR TER LR IR FERZ R (5 1 %),

EZAMMALEW 220 1E, ARNAEHIEER TH DI M m L P450 3A4 (CYP3AY) 2 T<PRET 5
ZEMBBMNERY . BER T AEAI O Mo v — L A R R E AR AR S T kR
PHEHL TWDIEDHALT, kA 22T A—=2— 2 N TEDJR R Z AL TR R ., EDOHE
TERNIIREMED B SIZRIRL TODIEAHIBIL . CYP3A4 FHLFEEH LIRVEME OB A D E
DALY DREEMEIT LogD EDS 2 LU F THAZENLEELWEE X LIz, SbiC, -1k
B RETEER I AR B 2 TE AL . TG R PR EEH (MBI) Z2 737 (R & O AT Re 2
AT 277 R ORIGEMER R LT 5L TEYBIHAAEH O AR Z X -7z,
FORER, 134—AFFTT V) — VBN TTURICRDOHEE ThHZ LA R, CYP3A4 O
EAEFAEFEH MBI VAV ARSI LT R IR L& 61b 25 L7 (56 2
=),

EZANALEY 61b I FEINLA X UT = VHEROIRIRE EEEE LT-E2A, H
PIEPERARE L7 A AR 1 IICHB T 1,34—AF 907 — VBRI R T
WS ZEMHEREINT =, ZDT-DA X3 T TV — VBRI OSBRI ORREZ L 7= 25
TIRFNCEBARECHHZ LA R U, 7IRE EO@ A Tl IO 7 IRLA Y
DMEME LB I b T A BN ThHHZ L& R LT,

EFIL, PPARaly T a7 VT I=AMDE M IEOHE R EL T, PPAR0 BALIZIEMEZRL |
FIWMEICHENTACE WY 7T 25 LT, ZOEWIE, JWEET L E % A in vivo sk
WCBWTRITERZImEIL >omn iR TEREIEER TENZRLIZ, SHITETO
PPARa/y 7 =7 V7 3 = AR GG ER 21T > 725 B, PPAR TEMEDO I MtiAE L& #)1% PPARY
(XD IMBHE TEMZ R TOODKREIIMNAIMRDIEN TERN-Te—T7, FEEHDILEW 17
TETOENZW I LEY ThoTz, (56 3 F)
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2A

Al

B1E VI —BCERRF2EALILEYO SR EEETE AR

HLHE V=R 2 EA LTALEM DB R

2 T ALA D 10a X° 10b, £727INLEY 10c DA REZ Scheme 1 1ZRLTZ, 10a X°
10b 1, XS DR LK 8al9 ormLfk 8b &7 =V 720 Z DMF IR £ w 2% v
TRUGEE 1%, AKERAL T R 2KERIRIZ CoT )V AT VIR MK i3 2 Z 82 K0 A kL
72, 10c 1TV AR 8¢ & 7 % EDCI & HOBt Z VN THE & L7 L VK 3 g+ 22 &1
THMKLT,

7 8a: X =-CH,OTs
8b : X =-Cl
8c :X=-CO,H

Me b Me
o Me og(cozEt o Me og(cozH
O~ v — O Tk
\N N N
H H

9a:Y=CH, 10a:Y=CH,
9b : Y=bond 10b : Y=bond
9c : Y =carbonyl 10c : Y = carbonyl

Scheme 1. Reagents and conditions: (a) Cs2COz, DMF, 60°C, 9a: 43%, 9b: 60% or EDCI, HOBt,

DMF, rt, 9c: 6%; (b) NaOH, MeOH, rt, 10a: 49%, 10b: 64%, 10c: 58%.

IV H—Er DEFRRF% a Mirb B ALICBEISETALEY 14a & 14b AT
(Scheme 2), 1 #7773 112 L7R/LULIK 1222 % NaBH(OAC)s & W CGE T 7RI Lz

#% KRS FRET AZLIC > THBIY 14 ~&ET-
12



Me a

0o o5 COLY
T, T —
z OHC Me

X
lla:X=H 12a:Y=Et
11b : X=Br 12b : Y= tert-Bu
Me b Me
o._Me OQ(COZY o__Me O%CO2H
oA L — ST Y
N N Me N N Me
X X
13a: X =H,Y=Et l4a:X=H
13b : X=Br, Y=Et 14b : X =Br

13c : X=Br, Y=tert-Bu
Scheme 2. Reagents and conditions: (a) NaBH(OACc)3, TEA, DCM, rt, 13a: 43%, 13b: 55%, 13c:

71%; (b) NaOH, MeOH, reflux, 14a: 67%); NaOH, MeOH, rt, 14b: 54%.

ERI T BICERIL AT AL 3T A 16a—d 13, Scheme 2 THEHZ 2 k773
A 13 (R L ST oM RO T VTR &R e 7 I TEAL 15a—d ~&EW7#% N
KIMRET DL LS TEM LT, 7INIK 16e 132 B A& HE% EDCI & HOBt Diffi &A% VT
JESHTt%, PR T HZ L2 LD E = (Scheme 3),

Me
o Me g/le coy a o) Mex O%/COZY
Q : . g >% 2
\I/H\/@ %/ NI/N\/©/ Me
N Me
5 N Br
;

15a-e
13b or 13c /
b

Me a: X =n-butyl
o Me O%/COQH b:X= benZyI
( LX\/@ ¢ : X = p-methoxybenzyl
N N Me d : X = furan-2-yimethyl
Br e : X = benzoyl

16a-e

Scheme 3. Reagents and conditions: (a) RCHO, NaBH(OACc)3, DCM, rt, 15a: 91%, 15b: quant.,
15c¢: 75%, 15d: 52% or Benzoic acid, EDCI, HOBt, DCM, rt, 15e: 85%; (b) NaOH, MeOH, rt, 16a:

49%, 16c¢: 49% or TFA, DCM, rt, 16b: 76%, 16d: quant., 16e: 34%.

13



FRMEER A~ B BR O ETE MR B AR T 27201 BB RITkR 2 B A Bl L 72
22a—q DA kIEZ Scheme 4 (R UTZ, THIRO 7 V7T —/v (17) &7 A 1laz fHvT=

B )= VR IIEGE R T HZEICIVAIV BT WEI: NaBH, 2238 C T HZLIZEDE
AL AW THD 2T I PR 18 2B Rk LT, N BB EDEHIL R IOV T, 20250
3L, 6 NLITER % 7R EHILE A T DTN 4-ERaX XU X7 LT ER 19a—g & 2-7 0E-2-AF
NI aeF BT VAT )V DMF HREE 27 L% AW TGS B TRLILZ 20a—g %,
JElZA LTz 18 & NaBH(OAC)3 (ZEVIE L T I MU EAT STt . T AT UK ES D28
XV EBETD 22a—g AT,

LS e

R6 R6 Me
OH b OQ(COzEt c 0 Q(COZEt
— S o
OHC R2 OHC R2
R3 R3 R3
19a-g 20a-g 2la-g

' R2=H, R3=H, R6=H
: R2=Cl, R3=H, R6=H
SR Me : R2=OMe, R3=H, Ré=H

a
b
0 C:
d 0 p 04(002 d : R%=Me, R®=H, R=H
— ©—<NL e : R%=Me, R%=H, R®=Me
f: R2=H, R3=Cl, Ré=H
9

R3 : R?=H, R3=OMe, R=H

22a-g

Scheme 4. Reagents and conditions: (a) (1) 11a, EtOH, reflux; (2) NaBHa4, 0°C—rt, 86%; (b) Ethyl
2-bromo-2-methylpropanoate, Cs2COs, DMF, 80°C, 20a: 65%, 20b: 71%, 20c: 72%, 20d: 54%,
20e: 71%, 20f: 37%, 20g: 48%); (c) 18, NaBH(OAC)3, DCM, rt, 21a: 58%, 21b: 89%, 21c: 87%,
21d: 62%, 21e: 87%, 21f: 87%, 21g: 87%; (d) NaOH, MeOH, rt, 22a: 73%, 22b: 91%, 22c: 86%,

22d: 86%, 22e: 95%), 22f: 84%, 229: 70%.
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W2 VI EE T2 EA LAY O in vitro FEAM

2B TIRTINALA MO invitro FEli % Table 1 (/R L7=, /LAY 10a 13, fitka3 2 AL
T—T NI b EW la \ZHA~TEEIXTIV, FHENLEAT PPAR0 BNL72iEMHZ R LT,
FARIL T 28 1 R FL 10b R0 BAZICE R A BB LT- 14a THBIZE SV, SHITIRETE
AR B BRICIEEME O @\ B AR E ALTALE Y Tid, PPARa & PPARy ILIZTE D M)
TORERET, — 7 TIRVA—bA D 10 TITIEENH L L, 72V I — LA DR
B SRR R bino T, BRIFTOMEEL T, afii~E AL 102 TiE oy ORFUEDMK
TEANCH T2 7, fALITEALT= 14a BEON 14b Tl EIRIESMERRES N A Z E D3RR
AUy BRI 14b 1T W TR 10 5 2L EOBIRMEA R L2280, LUTF OFFEIRERRIT g AricZEFR
JRF- 2B AL DT IR AT )T Az,
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Table 1. In vitro trans activation activities of various linkage compounds

Me
\OLMe Oﬁ\ﬂ/COZH
g > ZN £ j e
R A

PPARa  PPARy

Compd R A ECso ECso
(nM) (nM)
1a H K~0* 500 >25000
10a H A ﬁb’ 5200 16000
10b H ¥ ”% 7200 8800
4a  H g N_& 10000  >25000

1b Br A~o0r 81 800

14b Br &/H\)’ 670 7700
0

14c H LA >25000  >25000
H

16



WIZE R EOBEHIENFICOWTREELT- (Table 2), fRlAMERZ 3-7 0E7 2= /L4#
EELTALE B W TR R DS AMICHER SO T, FEH L, HETE A BE O BGFD720
[ZIXZDEME) —RETHIENEELNEE 2 | BRI 0% 2O IEICEEL | 8RR
Az, ZORE R, ER T LIZT AT AAEHZE AT LT OEMITB N THIE
PEDI A B DR R AR 72, LU n-butyl BA38 ALT- 16a TIIEREDIR T 2 RS, —
Ji. 16c X 16d IZRESNDT V=V AF VLB ALTALEW T, mO@ERIEEHER L DD
PPARw/y HTTEMEZ M) ESEDZENHIBALTZ, FRZT TN AT VBB A LT 16d 123V TS
FHFIZHR Y PPARa fiEMEA7R 282 L | 813, PPARy {EMEZIHR952872< PPARO i
Pz ESELIOITIIN TV = A AF UAEENEE ThHOHEHELREL, ik, ZOFKICERE
LTI DT,

17



Table 2. In vitro trans activation activities of compounds 16a—e

R Me
o Me‘ ogrcozH
@NLNQ Me

Br

PPARa  PPARy
Compd R ECso ECso
(nM) (nM)
16a *’QWTWM 500 1300
AN
16b b 56 2200
AN
16¢ 0 26 700
O/
(@]
16d ~ Y 8.1 310
o]
16e AN > 25000 > 25000
AL

18



WIZEEMEE BV EOBEHILNRITOWTHREEL: (Table 3), —ixiIIZ, BRIAEMED &
VMEAIE, BEDZ—7 MR L TOBAMEDEINT 2 AT gEMED @<, TR EDOFE A
TER SRR 72 BEAE I Z R T REE RN B DL F b Tnd, T DIFFFEARTEMEIZL D
TEVEAL R A BT DT 01 NEIRPERS 7 == /L A2 — VBRI, ISEATE DR VB #A~ —
=IVEETRGE AT o7, BRYERR B8R 2 (B A E A LT 22b—e DL G, HEE
LA D 228 ° 3NLITEHLL 7= 22f D\ T 229 I1ZHE -~ PPAR0 & PPARy | ZiF M % f) B &+
HZEMBOI LIRS Te, FRITE DERILNIIL PPARY IZXf L CHHZE CThoTo, SHIT 2 L& 6 fif
DA VML AF NV EZ B AT 228 T, {EESHREERIIZ M L3585 R 2572, ZoE6W
DOIEMIE, AFZEFIEIC) —R{bA#EL7- Eli Lilly #:0 compound 1a (2t~ PPARa THJ 300
¥, PPARy Tl 5000 LA A B9 2% R A2 1572, PPARy EOE AR X BkE s T OFE R, 45
[BlENEMEACIZE G- Lo ATV IT, IREPEY > F 7028 % S A+ 52 &I K28R EAE AEH
LAV A= DR BUVBRBRO T 2= VT 720 DR BB ED CH- tHAAERIC > Tl

PEALZ BN D RIS LT,
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Table 3. In vitro trans activation activities of compounds 22a—g

0" Me
o MGQ 6 ogrcozH
C \NI/N\/QZ Me

3 R

PPARa PPARYy
Compd R on Phenyl-ring
ECs0(nM)  ECso (nM)

22a H 13 670
22b 2-Cl 5.1 71

22¢ 2-OCHs 9.0 180
22d 2-CHs 3.9 42

22e 2,6-CHzs 1.7 4.7
22f 3-Cl 36 890
229 3-OCHs 32 330
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F3HT U —IICERIFE T A EALIALEH D invivo FFHA

PPARa (ZIBIRMEZ R LD DM 7 ZA ISR LR EMEZ R T 228 2 HWT, A AU ARPL
PECE N 7 VRN MEA FIES W72 2 BUFERIFE 7 /L0 dbldb <~ 2% ff FH L7 in vivo sk %
FhuL7, (L& 22e 13, 14 BREIO 1 H 1 [FhEtkesk 0551280 T, 10mglkg D 5- & CiE
7RI T VEF SRV 7 VR URIK FER 27~ L7=(Figure 6 and Table 4), PPARy ER1y 72 =
T 5 Rosiglitazone @ 10mg/kg #¢5- Tl 54% D MLFEFK T EMZ R, £7= Eli Lilly #4849
la (30mg/kg) 1F 25%DIK FIEMZ R LTZ, —H TEEDOILAW 22e 1%, Rosiglitazone &[] U
5T 74%D MK FEM AR LI, F2 226 (X, TOHRG-E TN Z7UEIRE 88%IK TS5
fE A 1572, PPARy TEMALICE A MK TER A2~ ZOHEIZE VT, PPARa {ETEN TRV
DALEW 22e 13, PPARy IHMEALIC L DREITEH TH O IR EIEINZ MG D R 2157,

Feeding Blood Glucose

600
f 500
<)
E
© 400 -
0
9 i
5
o 300 -
T
S i
o
m 200 -
> —O—Vehicle (1% MC)
% 100 | —®Rosiglitazone (10 mglkg)
2 —&—22e (10 mg/kg)
0 1 I ] ] 1 L 1 I
p 1 3 5 7 9 11 13 15 17

Day

Figure 6. Plasma glucose decrease test in db/db mice. Plasma glucose decrease test was conducted

with 14 days of treatment.
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Table 4. Paramethers in vivo study for compound 22e on db/db mice

Dose Plasma  chan Plasma BW
Exp. Compds Glucose? ge  Triglyceride? change change
(mg/kg)  (mg/dl) (%) (mg/d) (%) (%)
vehicle 494 + 106 165 + 116
1 22¢ 10 130 +£51  -74° 20+12 -88° -76
Rosiglitazone 10 228 £50  -54° 69 + 24 -58°  +10.1°
vehicle 487 £ 57 152 £41
la 30 365+13  -25° 67 + 23 -569  +8.4P

8 Mean + SD (n = 6).° p <0.001, °p < 0.01, 9 < 0.05 vs. vehicle control (t-test).
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F2E CYPFEEABEBRICEALEY O R EEETE AR

REMINZ RS TITRWIMPE R TEA IR E T 7 7 AVEGEERZ R UIALEY) 228 Th
ST, ERNAGHTEESE ThDH CYP3AL 258 NICHETAZ DAL/ >7- (Figure 4),

%OV:OZH

Compound 22e

PPARa : EC.p = 1.7 nM
PPARy: EC;, = 4.7 nM

logD: 2.92
Metabolic stability : 61 9%
CYP3A4 inhibitoin : 75 o40)

Figure 7. Profile of compound 22e

a) Value at pH 7.4. b) % remaining value using human microsomes. ¢) % inhibition value at 10 uM

concentration of compound 22e.

CYP &, Y ORHNZIB W THEREFIZH-TEY, ENNEY H HIZL-T, HDOHVTHE
MORZ LS THEBESNDIORIENBDHE WY B & 7230 T 23 O REHEFR I
Bh RIFL, Mo ha— a2 RT3 A/ER (DD ##EE T 2aiErndhs 2,
DDI 23 EN T, OGRS E X, Fio— BAGRSIL TV EL TH TN BRER T2
Zebdn, Nd AT, DDI YAZ %2 BINIFHI L fAsd 52 Li3, BRIRIFEZ BT ES
COIZIERFICEHETHD, FFICAZR )y 7 o Fa— A E SIS 2 BERIFEEF I
B IR EBA DL tLOIEME L TODZENRL N END DDI UAZ DFERIE E,

FAE HEL UL oW BE LI E OB HAEE WD CYP3AL ILEEH ~D %
IZHE AT, CYP3A4 O E HEHECREIIC L ABAE (MBI) UAZ DR kA & 17 U7 358 (A
BRIZ DWW TS T5,
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18 CYPBLEIEMBEEIE ALEM DB R

FINRIEMER oy D E BN RA R T D720 dla—m =T A LARKLTZ (Scheme 5),
UTRT N AT L 24 EXHETDHT VT ER 23a—c EUnSETEE ., 56U N-AFUR
RaAX L) TR 22 LI J 7R 26a—c G LT, LA 29 1X. Borane-THF
PEIRZ W TIE AW 272 OIVER U BRE IR ITTLT L3 —/ UK 28 ~LEW -t BFETHZE
[ZEDARLTZ, 30%) DAFLILIZHRIL, NBS/AIBN & VTV VI R FAL G E TV 31 %
#37-, 38a—c DOAFKIZ, Soukup HOFEESBEIZEK L D), FEMICIE, £F° p-rb=xT L
32a—c D=P/MUICE S THF LV LERSE | TNEERBIRIESRME T 3T 00 MREE AV
TKRFARZEE 1 |7 D 3da—c ZERRLTZ, KIS TDHROBEI7 a7 ARz HnT
34a—c OT LIS E FERL T KA T LY 2 528 TAhHF Y — LR
36a—c ZAEEEL 1=, T D%, KF RV R)F U L% HNT 36a—c DTAT/VEZIEITTL, 155
NIAKBIEE T A=V 7aT7ARTrul b T 528128 -T38a—c ~EE W, 2473913,

EREA LT IR MRS DMF 57 EDCI/HOBt &%\ M & DMF H KoCOs 2 IV THEG LT 2, —
AT NIENKGIRT HZEZE>THET D 4la—m Ak LTz,
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_.OH

N
o_ Me Me
cho + . M me 28, _b 0
Me S S\ e
R o R N">Me R N
o

23a:R=o0-F 24 25a:R=o0-F 26a:R=0-F
23b:R=m-F 25b: R=m-F 26b: R=m-F
23c:R=p-F 25c:R=p-F 26c:R=p-F
o._CFs c o. _CFs d o._CFs
O~ L = O<T on — O
N CO,H N OH N
27 28 29
o COEt o o0__CO,Et
O~ = o<
N—">Me N r
30 31 o
o} o COLEt
o f )g(co a9, M coe XN
2 /) t —
X)K/COzEt —> X . —> X HNYO
“OH NH, Y
32a: X =Me 33a-c 34a-c 35a: X =Me, Y=THP
32b: X =Et 35b: X =Et, Y=Ph
32c: X =iPr 35c: X =iPr,Y=Ph
X
i o _X o k 0
L e GRS e
N">Co,Et
36a—c 37a-—c 38a-c
40a: X = Me, Y = 0-F-Ph, Z = -CH,-
Q yMe we | Q yMe  me b:X=Me,Y=m-F-Ph, Z= -CH,-
\/@og{coztensu o Y%o ‘ X ogrcoztensu ¢ X=Me. Y = p-F-Ph, 2= -CH,.
HN Me \NLN Me d:X=H,Y=Ph,Z=-C(=0)-
Me Me ML ¢ X=H y=Ph z=-Ch-
39 40a-m f:X=Et Y=Ph,Z=-CH,
g:X=iPr,Y=Ph,Z=-CH,
0" yMe e h:X=CF, Y=Ph,Z=-CH,-
q o_X = 0. COH i : X=CO,Et, Y=Ph, Z=-CH,-
— Y | %/ A
N N Me  41a:X=Me,Y=0-F-Ph = j:X=CO,H,Y=Ph,Z=-CH,-
b:X=Me, Y=m-F-Ph ©O k:X=CH,0OH, Y =Ph,Z=-CH,- P
41a-m ¢ :X=Me,Y=p-F-Ph | : X=CONMe,, Y = Ph, Z= -CH,-
€:X=H,Y=Ph m:X=Me,Y=THP, Z= -CH,-
f:X=Et Y=Ph : : 2
g:X=i-Pr,Y=Ph
h:X=CF,, Y=Ph
k:X=CH,0H, Y =Ph
| : X=CONMe,, Y =Ph
m:X=Me, Y=THP
Scheme 5. Reagents and conditions: (a) 4M HCI in EtOAc, rt, 25a: 81%, 25b: 85%, 25c: 47%;

(b) POCIs, CHCIs, rt, 26a: 79%, 26b: 14%, 26c¢: 42%; (c) 1M BH3-THF solution, THF, rt, 87%;

(d) NBS, PPhs, DCM, rt, 92%; () NBS, AIBN, CCls, reflux, 45%; (f) NaNO2, AcOH, rt; (g) 10%

Pd/C, 1N HCI-EtOH solution, rt; (h) Corresponding acid chloride reagent, TEA, DCM, rt, 35a: 48%

(3 steps), 35b: 78% (3 steps), 35¢: 67% (3 steps); (i) POCIs, reflux, 36a: 63%, 36b: 88%, 36¢: 90%;
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(J) LiBH4, THF, reflux; (k) SOCl2, CHCls, rt, 38a: 18% (2 steps), 38b: 86% (2 steps), 38c: 89% (2
steps); (I) Corresponding lipophilic tail moieties, EDCI, HOBt, DMF, rt or K.CO3, DMF, 40°C,
22%—91%; (m) 1M BH3-THF solution, THF, 50°C, 50%; (n) 1N NaOH ag. THF, 50°C; (o) (1)
iso-butyl chloroformate, NMM, THF, -40°C; (2) NaBHg4, rt, 65% (2 steps); (p) Dimethylamine,

WSCI, HOBt, DMF, rt, 94%; (q) 4M HCI in Dioxane, DCM, rt, 37% —89%.

TN T — )L IRIZ DN TIX, 2 /T2 42 L3577 /T R 2 FHWZZE e 7

UG, BIEHREINAK I RIZE - T 43a—c ~LE /= (Scheme 6),

Me Me Me Me
0\ COEt a 0.\ _CO,Et
42 43a: X = oxazol-2-ylmethyl

b: X = thiazol-2-yimethyl
¢: X = N-methylimidazol-2-yimethyl

Scheme 6. Reagents and conditions: (a) (1) Corresponding commercially available aldehyde

reagents, NaBH(OAC)3, DCM, rt; (2) NaOH, MeOH, rt, 43a: 56%, 43b: 32%, 43c: 44%.

FEPRA 47 2R LIz ~T 0B DA %A Scheme 7 IZ/RLTZ, 7/VTER 44 L7V tert-
TFNTZAT IVERFE~ T 32T DFLE T THFE HINBGER T 5L TAIV RS, 5t
ZKRFARTYFEFTNTLEZHWTEILT HIET, 27 45 25T, DMF HHEREE U 2
{FAE T 45 IR MRS 0 E LT 4-(Zama AT )L)-5-AF )L-2-T == )L-1,3-F ) — V& O S
BRI A3 R L @ g P R L7258 ) 2 2T )UK 47 2B R LTZ, 47 ICRIL T B heR T PR %
DMF H EDCI/HOBt ##fa &l &L CHWE 7 INBRIG A E T 5281280, 49 258 RLT, 1
F7e i A T2 PPhs/CoCle & FHVNT 49 % 1,3, 4-4 %V 7 — Vg~ LB UL, Z D% INAK Sy
T HZ LD 50 ~LiE -, £72 49 & THF H Lawesson’s reagent LGS HHZETT 7/
—VEBREAREEL | BB RRIZED 52 Ak L7z, K 47 1%, Boc fR#Sni-eRk T
7 IR{b% . Boc FEDMILRFEIZIY 48 ~LiE -, 48 DEALAE NIRRT A FHIWTIERL , 51X
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Fe MK RIC LA TV oAb E) 51 ~EEN - ISR 47 1%, 7=
L FANTHIVRFHIRER 53 ~LiE -, 53ENN-AF LT ERT IR OAF )L TRF—)LE
HALT AT IV A ~LEN-1%  ERax LTIV 2 ERESY 1,24- 4907 — L

BRAREEE L KRS 52T 54 7 BAF/R IR TERR LT,

COZtBU COQtBU
Me Me
ogrcozEt a Me Me b " Me Me
- olrcozEt — o Me \/@zoj(coza
Me
o L O-41C
HN MeMe N N MeMe
44 45 46
O.__Me
CO,H T\I’H
c Me Me d HN™
— o e ol(cozEt — ve J=o' Me
e 0.\ Co,Et
SN Me o}
N Me ©—<\ N Me
N Me
47 49
f,g’/ \I,g
Me /MC
. o*\N SN
e ] —N Me Me Me =N Me Me
o Me o l(cozH o ol(cozH
¢ & \ ©—<\ \ N Me
NLN MeMe N Me
50 52

_NH, ,

H
Me Me

NH
N OMe Me
o Meﬁ ojroozEt o Me /=0 ol(cozEt
TN L O~
©—<N1/N Ma''® N N Me"®
48 53
h, g l k, g l

ji Me
0" "NH oy Ve
o Me N e e oM o ecozH
O e ol
N N Me N N e
Me
51 54

Scheme 7. Reagents and conditions: (a) (1) tert-butylglycinate, MgSQOa, THF, reflux; (2) NaBHs,
MeOH, rt, 95%; (b) 4-(Chloromethyl)-5-methyl-2-phenyl-1,3-oxazole, K.CO3, MeCN, reflux, 81%;

(c) 4M HCl-dioxane solution, DCM, 0°C, 82%; (d) Acetohydrazide, EDCI, HOBt, DMF, rt; (e) (1)
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Hydrazinecarboxylic acid tert-butyl ester, EDCI, HOBt, DMF, rt; (2) TFA, DCM, rt; (f) PPhs, C2Cls,
TEA, DCM, rt; (g) NaOH, MeOH, reflux, 50: 70% (3 steps), 51: 84%, 52: 56%, 54: 71%; (h)
Triphosgene, 1,4-dioxane, 60°C, 84% (2 steps); (i) Lawesson’s reagent, THF, reflux, 88% (2 steps);
(1) NH4CI, EDCI, HOBt, DMF, rt; (k) (1) N,N-dimethylacetamide dimethyl acetal, 120°C; (2)

Hydroxylamine (50% aqueous solution), acetic acid (70% aqueous solution), rt, 88% (2 steps).
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28 CYP BHEMEMMEESIZE LG D in vitro M
ZIETIZ, IREMEO B MEAE X CYP3A4 O E L EIEMZ /R T HANIZHDZENHE S
T2, FEFDOT7 T FHERIZBWTHIRE M CYP3A4 FLF I BEM 230 570 7B 357z
DI, JRIEMEICE BL TR EREMLZERL7Z (Table 5), O H., KBRS THD
41K, 411, 41m (2B TGRS S R A R T D2 &M TETz, SHITY #illlZ CYP3A4 PRE
& X HlZ pH7.4 ([ZB T BIEIEMEDFEECTH D LogD filid 7y U= . CYP [LER IR
(B2 AR EA DS HERR AL, A 1% DFF B EBIIZ I T LogD i 2 LA T ICINZ 22 EmMEELLY

ZENMESLZ (Figure 8),

Table 5. In vitro activity and physicochemical properties of compound 1 and 20a—m.

0" yMe Me
= O+COZH
Me
Me

R RN

CYP3A4
PPAR« PPARYy Direct MBI
Compd R Log D?
ECso ("NM)  ECso (M) Inhibition®  Remaining®
(%) (%)
o) Me
22¢ & 1.7 4.7 2.9 75 91
N
F
o Me
41a O 2.6 12 2.7 53 63
N
F
o) Me
41b & 15 0.39 3.1 53 60
N
O
41c F ¢ 0.81 0.51 3.2 65 65

N
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O
41e ©—<N]\; 8.1 18 25 37 78
o Me
41f ©—<N]g 0.85 0.38 34 81 NT

41g o Me 46 8.8 41 77 NT
O<X,
O
41h ©—<\ L 28 16 44 71 NT
N

O OH
41k ©—<Njg 55 11 17 24 NT

Me
(0] N7
41l O :\de:Me 14 210 1.7 43 7

(@]
41m O\/:>_<‘N1g, 8.5 15 1.0 <10 NT

a) Log D values were determined from the partition coefficient for 1-octanol/phosphate buffer

saline (PBS) at pH 7.4. b) CYP3A4 direct inhibition values were shown in % inhibition at 10 uM
concentration of the compounds for 60 min incubation. c) MBI values were shown in % remaining
at 100 uM concentration of the compounds reacted with CYP3A4 probe substrates after 30 min

preincubation in human liver microsomes. d) Not tested.
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Compound 22e ® 9
b [
O
< 70 ®
g ® Cp@- L
= o ©°
2 ® O
- I
S o o
o |
_'E 30
3° O
@
10 ® O
1.0 2.0 3.0 4.0
Log D

Figure 8. A diagram showing the relationship between % inhibition of CYP3A4 and Log D values

at pH 7.4 of furan derivatives.

SHIT LG B DB E TR, EMNFR e Y — A7 FICTAERR T 2RI
JOMEFRIAEEH (MBI T, BERIEMEOFRTEHED 80%LL T D854 MBI BSELHIWT§2
H AR R F G L, Table 5 (S RLTZZ< D7 703538 K1T, CYP3A4 (2% LT MBI Z7kL
7

FZTEH L. ZNETOHZE D) (28T MBI ORI/ HEESN CND T T
BAAL DO ~T OB A~EHT 5B 21T 72 (Table 6), TORE R, BHLI-ETO~Tuibd

WZEB T MBI [2YEZ R~ L MBI IZIZ 7 TV BB H- L QU2 8RB GNE T,
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Table 6. In vitro activities and physicochemical properties of derivatives with novel hetero-rings.

N

O+002H
Me
M

CYP3A4
PPARa  PPARy
Direct MBI
Compd R ECso ECso Log D¥
Inhibition®  Remaining®
(nM) (nM)
(%) (%)
O
43a a/g/N\B 1.6 55 1.8 22 88
Me
50 0/\<N 2.9 33 1.1 28 110
\N/
Me
54 &{"“l N 2.7 6.9 1.8 25 83
O/
(0]
51 ﬁ(z NH 17 93 0.9 15 124
N
S
43b a/[N\B 2.4 8.8 2.6 42 93
Me
52 S/\<N 1.9 4.2 1.6 NTY 84
R4
N
Me
43c 110 110 NT NT NT

a) Log D values were determined from the partition coefficient for 1-octanol/phosphate buffer
saline (PBS) at pH 7.4. b) CYP3A4 direct inhibition values were shown in % inhibition at 10 uM
concentration of the compounds for 60 min incubation. C) MBI values were shown in % remaining
at 100 uM concentration of the compounds reacted with CYP3A4 probe substrates after 30 min

preincubation in human liver microsomes. d) Not tested.
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#3 CYPPLEIEMEEIIE ALEM D invivo FFAM

Table 6 (RLI-EHRERILEMOFR T 1,34-4F V07V —nAiEEH 35 50 13, PPARy
(ECso = 33 nM) XW% PPARa (ECso = 2.9 nM) (2R NICT T =ANEMZ/RL, EE DB S
TALEW T a7 7 AN ER LT, OEVHR 172 PPARa IEMEIZEY PPARY OiEMHALIZEDEITER.
Bl 2 VXA TSN A BN C & 2 ATREME D RIB S A7,

ZZTEHRILALEY 50 ITHEEDEIL >-O% PPARy ([ZFRIIIZ/EM % (ECso = 6.9 NM)
b E&W 54 %172 —/N—NIFEEL, (LA 50 & 54 Din vivo 7' 17 74 )L OREFER% dbldb
<~ AE AWTERELTZ, ZOf %% Figure 9 & Table 7 1ZRL7z, Wb L [R5 O B
TERZRUIZ— T BWEHORBUIRE R ZZN LTI, DEVEHE ORGELE BVIZ PPARA I
FOENZTEEZ R 3L A4 50 O J7 A RIVER T A R BN Z L0 B 3255 A 1502 L3

7= (dosed orally at 10 mg/kg in db/db mice [six per group] for 14 days),

(A)

Feeding Blood Glucose

600
“a | F
E 400 - —o—Vehicle (1% MC)
g - , 50 (10 mg/kg)
S 300 |
IT] | * 54 (10 mg/kg)
o
8 200 | .
E | ®
2 100 |
E u i i i i i i i i
1 1 3 5 7 9 11 13 15 17
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(B)

26

Body Weight

o —o—Vehicle (1% MC)
54
i 50 (10 mg/kg) x ¥
52 w ¥

B 24 (10 mg/kg)

50

a8 |

a6 |

Body Weight (g}

42

4[] Il 1 Il Il Il Il Il Il

Day

Figure 9. Plasma glucose decrease test in db/db mice. Blood glucose change (A) and body weight

change (B) were conducted with 14 days of treatment.

Table 7. Paramethers of in vivo study with 50 and 54 in db/db mice

Plasma Plasma BW
Dose
Exp. Compds Glucose®  Change  Triglyceride® Change  change
(mg/kg)  (mg/dl) (%) (mg/dl) (%) (%)
vehicle 404 + 28 227 + 154
50 10 151+39  —63° 79+ 15 — 65" +4.8
1
54 10 195+32  —529 76 + 16 —67? +7.69
Rosiglitazone 10 174+50  —57? 90 + 38 —60» +11.29

a) Mean + standard deviation (n = 6). b) P < 0.001. ¢) P < 0.01. d) P < 0.05. versus vehicle

control (t-test).
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WA AEY TS LSO

LA 50 DFFELVNRERLIZO T, FFIZZOE W% I T e b i 74 S L
T2 NETRPERT A~ B BR BTk 2 7B E A LT AL &) 61la—Tf DA AE Scheme 8 [T7RL
72, 45 O Fmoc {i#. 5l &t & BRI TONMKGIRITID T TV R 56 28 LTz, 1k
B 50 LIRS 1, 3, 4-AXH VTV —/VEBREMEEEL 58 G LIL, YT AT I HNT
Fmoc % i fR#EL 59 ~&Eu7=1% . Scheme 5 D77 AR 26 LRIFRICA KL T2 60a—f Z/EF &
B BRI FETHZEICIY BE T2 6la—f 2B LT,

CO,Bu CO,H
a Me Me b Me  Me c
45 —s og(cozEt — ogroozEt .
Fmoc’N MeMe Fmoc” MeMe
55 56
O.__Me Me Me
X X Jq
INEAA d 0" N e 0" Ny
OMe Me =N Me —N Me
(\L/@O%COQH > \/@EO%COZB — i og(cozEt
N Me _N Me HN Me
Fmoc~ Me Fmoc Me Me
57 58 59
a: 3-methyl
M
f b: 4-methyl
f o >N c: 4-chloro
R fo) Me ¢ Me  wme i
N d: 4-methoxy
. M
®—<\NLC| R®_<O 62' O%/COZH e: 4-trifluoromethyl
NLN vMe f: 4-ethoxy
e g: 4-trifluoromethyl
60a-i 6la-i h: 3,4-dimethyl

iz 3-methyl-4-methoxy

Scheme 8. Reagents and conditions: (a) 9-Fluorenylmethylsuccinimidyl carbonate, MeCN, rt, 94%;
(b) TFA, DCM, rt; (c) Acetohydrazide, EDCI, HOBt, MeCN, rt; 67% (2 steps); (d) PPhs, CCls,
TEA, DCM, rt, 94%; (¢) DBU, THF, 0°C, 82%; (f) (1) 59, Cs2CO3, DMF, KIl, 60°C; (2) NaOH,

MeOH, reflux, 24%—61%.
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W5 AXH T — LFEERO in vitro FEAT

Table 8. In vitro activity and physicochemical data of compounds 61 substituted at 3- and/or

4-position of the phenyloxazole ring.

Me
A NMe me
R4 o Me?:/@0+002
CYP3A4
PPAR« PPARYy Direct MBI
Compd R Log D?
ECso (NM)  ECso (nM) Inhibition®  Remaining®
(%) (%)
6la 3-CHs 0.51 2.7 1.6 47 91
61b 4-CH3 0.55 18 14 32 101
61c 4-Cl 1.2 26 1.6 32 99
61d 4-OCH3 0.56 22 1.1 25 104
6le 4-OCF3 0.47 0.54 2.2 69 NTY
61f 4-OC;zHs 0.67 3.6 1.5 61 88
619 4-CF3 0.47 12 1.9 74 98
61h 3,4-CHs 0.19 1.8 1.8 53 89
61i 3-CH34-OCHs  0.15 0.69 1.7 57 NT

a) Log D values were determined from the partition coefficient for 1-octanol/phosphate buffer
saline (PBS) at pH 7.4. b) Direct CYP3A4 inhibition values were shown in % inhibition at 10 uM
concentration of the compounds for 60 min incubation. c) MBI values were shown in % remaining
at 100 uM concentration of the compounds reacted with CYP3A4 probe substrates after 30 min

preincubation in human liver microsomes. d) Not tested.
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Table 8 |Z/RL721,3,4-A V7Y — /LiFEEKITWTHUE FEF 25V PPARaIEEZ R LTZ,
RREEME BV B B 3 AT NV IEAE A LT 61ald, 4 (IS AT VLA A LT 61b IZH
X PPARy IEPENTRUME R &7 o7, [RIEROFE RN 61h <° 611 (ZH B, 3 (L~ D E faE
ADS PPARy {HMEZ ) LD A L LTz, £72 4 AL THRI 7V F AR (61le) °=h
FUHE (61) DIDITE BV VEHIEZE A 5L PPARY IEPEDSFREY | SRIMEME T 58 5
B,

BRI OB DX, 7708 % 134X T 7Y — VBRICEHRTHILIZE ST
EIRIEMALE ATREIC LT, 1,3,4-A4 D27 — VB Rt 77 K EREFIRRIC LogD 23
(61e: logD = 2.2, 61g: logD = 1.9) &3\ CYP3A4 PLETEMZ 7R3 DITRL T, IREETENME TL
IALEWIZEIL TiT CYP3A4 BREE AL TS5, 7T BIRERIRORE RAa1FIz, 6
(A BIDOAFH2T Y — VFFERIZEL T, JREEO®EIZED LT MBI MO R A1

T2 emb, 7TV EEAO MBI ERIZTZ 7V BRI ChoT-Z LR STz,
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Jope A fif

F6HEI AV TV —ILEFHEEARD invivo

FEfl

TNTWBEULFE T a7 7 A VTR ST I = ANEZ A5 1,3,4-4 %97 — L E

RO invivo AF5E% Eii L7~ {3 mg/kg QD for 14 days in db/db mice (six per group)}. PPARa &

WAZTEME R R T 2T BN T, BN ST KRR INE B X4 o Lre il h 7 L a—=

M7V YR 2 B KT S50 KA1/ (Table 9),

Table 9. Parameters of in vivo study with 1,3,4-oxadiazole derivatives in db/db mice.

Plasma Plasma BW
Exp Dose
Compds Glucose®  Change  Triglyceride® Change change
(mg/kg)  (mg/dl) (%) (mg/dI) (%) (%)
vehicle 404 £ 28 258 £ 104
61b 3 134+35  —67Y 60 + 14 -7 -17
' 61c 3 159+41  —61Y 76 +21 -717 -11
Rosiglitazone 10 203+42  —507 92 + 26 - 64"  +10.29
vehicle 564 £ 45 198 + 217
2  6la 3 263+31  —53Y 61+ 17 -69”  +1.2
61d 3 220+57  —61Y 68 + 24 —-66”  +0.6
vehicle 552 + 29 239 + 232
3  6iIf 3 195+48  —65Y 65+ 18 -73"  +21
61h 3 135+49  —76Y 68 + 12 -71» -21
vehicle 548 + 51 209 + 91
* 619 3 162+23  —70Y 59 + 17 -729 -26

a) Mean + standard deviation (n = 6). b) p < 0.001. c) p < 0.01 versus vehicle control (t-test).
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%3 E LFENREME M ELILEM DB AR B ETE MBS

DDI VA2 %A 9% CYP3A4 DEAZEDHHWIHE AL EZEDEEL 72 1,3,4-4F 27—k
G 61b 20Ty TNBAF T Y — IV EHEERII L RIS L E ThHEWDHTT 72 N
# EUT, FPMARRNEZEX LD DHICHT->T, BASKD T 1K (pH 1.2; IP1), HASKE S
2 % (pH 6.8; JP2), Britton-Robinson /X7 7— (pH 4.0) Z MWL AWM DOALFHI 2 EM %2R
BT, ZORER, BIREBELTRIBIED PL 128V T, 1,344 X VU7 — L ER DR

R T D2 EMHLNEZ2 7= (Figure 10),

95.0 ® o S e
.,

— -_-_-_‘“‘---..

2 85.0 —

= P P

& e

G .___-“'.--

Z 750 ——¢—

= *—g
65.0
55.0 'l i 'l i 1 [l 1 'l i 'l i 1 i i 1 i 1 i

0 2 4 6 8 10 12 14 16 18

Time (h)

—&—JP1 -<-pH40 —M—JP2

Figure 10. Time Course of Residual Compound Contents in Various Aqueous Solutions at 37°C.

BO¥5HIZBIEL-ERSFZEOF T, 2O TARNLZEMITIE THLT- O A
PRI DR D BT, 2 TEE L, 1,34-4F V27V — VB AR E R OIS ~D
D et B SR UAF R E 1R T,
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#1HED AR EMEZ M L LI A O E R

XUOIT, XV V7Y — LV EDOEWREL TP IREDO AR OV TR 2721 /b &)
62a-i Z & L7 (Scheme 9), A% /— Lt NaBH(OAC)s & H =7 VAL L figl 2 73 42
DIETLIT N NAITIGBEE T RR 72 D VAR RK 47 % 52 7=, DMF #1 EDCI & HOBt %
RNTZ 47 LRNET 2T LD T IFEBIS D TAT NI NIRRT HZEIZI BNET S
62a-i ~LEHU -,

Me Me

0.\ CO,Et a CO,H
V@g( 2 e(Ozf O+COZEt b, c
62a:R=NH,
b : R=N(Me)H
R Me Me ¢ :R=N(Me),
o__Me H:o O+002H d : R=N(EHH
©—<\N I N Me e : R = cyclopropylamino
e f : R = 2-methoxyethanamino

g : R=1,3-thiazol-2-amino

h : R = azetidinyl

i : R =piperidinyl

Scheme 9. Reagents and conditions: (a) Glyoxylic acid, NaBH(OACc)3, MeOH, rt, 91%; (b)
Corresponding commercially available amino reagents, EDCI, HOBt, DMF, rt; (c) NaOH, MeOH,
50°C, 62a: 59% (2 steps), 62b: 66% (2 steps), 62¢: 52% (2 steps), 62d: 36% (2 steps), 62e: 52% (2

steps), 62f: 43% (2 steps), 629: 59% (2 steps), 62h: 30% (2 steps), 62i: 61% (2 steps).
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o NAZATF NV IEEEE AN LT T 7= 8RO 4 % Scheme 10 (2R L72, 7V 7T ER 208 £77
= tert-7 FINT AT ) Z ) — )L IIEGERL T DI LT IVAI Z TR AL S, NaBH, ALER
HILIZEST 28T 64 (a, b) ~EE o, A%/ —/LH NaBH(OAC)s % AW T IRE LT
DT IVTERE 2 T ISR ITCAICE AL, 3 TR 65 (a, b) 572, BRINK DR,
EDCI/HOBt SAFIZHBWTATF AT IV AEALFEEL 66 (3, b) OD=AT VEEET L HINNK
IRTHIEIZEY 67a L 67b AR LTZ,

o Me Me Me Me

Me j)Lo/t-au + i oj(COZEt l COzEt
Me
NH, OHC Me
63a : tert-butyl L-alaninate 20e 64a:R=(R)-Me
b : tert-butyl D-alaninate b :R=(S)-Me
Me Me Me
_b i ‘y)» f COzEt L ‘1)\;@ COzEt
65a: R = (R)-Me 66a:R=(R)-Me
b :R=(S)-Me b:R=(S)-Me
Me
Me Me Me
d i ‘H» co2
- O ﬁi
67a:R=(R)-Me
b :R=(S)-Me

Scheme 10. Reagents and conditions: (a) (1) THF, reflux; (2) NaBH4, MeOH, rt, 64a: 93%, 64b:
80%; (b) 5-methyl-2-phenyl-1,3-oxazole-4-carbaldehyde, NaBH(OACc)s, MeOH, rt, 65a: 58%, 65b:
73%; (c) (1) 4M HCI in dioxane, DCM, rt; (2) methylamine, NMM, EDCI, HOBt, DMF, rt, 66a:

78%, 66b: 27%; (d) NaOH, MeOH, reflux, 67a: 67%, 67b: 33%.
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—IRFBHEIR LIALEW 72 DA% Scheme 11 1Z7RLT-, 7V T ER{K 20e il 3-73 7
e AU tert-7 FIL ATV 72 OHAF T TIMMEGER A TWAIL Z RS 727412 NaBHa4
WEEFHZLITED 2 T IR 68 ~EEN -, TRIN=RNIVHRIEIVY LMFAE T 69 & 4-(Zan
AT JV)5-AF )V-2-7 2 =)L-13-FF WY — NV FOSSEDHIEIZED 70 2 5272, 70 D tert-7 F
JVERT VIR IRICAT LTt . AT AT IV ETINETHIEITED 71 ~EE -, &I
TF VT AT )V EEZ T VARG IR DZEITED 72 G LT,

.0__0O t-Bu
£8u-O~C a  tBu Me Me b o5 o
. olfcozEt s ¥ Me Me
o. _Me 0.\ CO,Et
NH HN Me
2 M 5 N Me
N Me
68 69 70
N__o N__o
c Me” > Me Me d Me” ¥ Me Me
. o. Me og(cozEt - . o. _Me oQ(COZH
O L Davy
NLN MeMe N N MeMe
71 72

Scheme 11. Reagents and conditions: (a) (1) 20e, THF, reflux; (2) NaBH4, MeOH, 0°C; (b)
4-(chloromethyl)-5-methyl-2-phenyl-1,3-oxazole, K.COz, MeCN, 70°C, 87% (2 steps); (c) (1) 4M
HCI in dioxane, DCM, rt; (2) methylamine, TEA, EDCI, HOBt, DMF, rt, 96%; (d) NaOH, MeOH,

reflux, 80%.

UR—=ATINLEW T4 DA RL%E Scheme 12 ISR LT, Y 7mmAX i NaBH(OAC)s f£7E
2 kT3 42 £ N-Boc-2-73 /7 BN VT ERZ R SSEHIEIZLY 73 #457-, 73 @ Boc #:%
TFA % TR #E% . 7T UL ER T TF L AT VAN RT AT L1250 14 255K
L7z,
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NH Me Me
ogﬁcozEt a Me H ogﬁcozEt
(j O Lk
Me

73

b NH Me Me
Me H O%/COZH
O L I
Me
74

Scheme 12. Reagents and conditions: (a) N-Boc-2-aminoacetaldehyde, NaBH(OACc)3, DCM, rt,

71%; (b) (1) TFA, DCM, rt; (2) AcCl, TEA, rt; (3) NaOH, MeOH, rt, 31% (2 steps).

&4 77 DA% Scheme 13 IZR L=, 2O AL 7 a4k 60b & 2 #7345 Z FVWC{k
G 72 LRIERIZA R LT,

tB Yo Me Me a FBU\O Me  Me
©—<\ LCI t:OQ(COzEt - C 0 ‘ Me(i‘@:o%coza
Me \ I/
M
N N Me ©
60b 75
NH2 Me Me c NH2 Me Me
(e} COzEt o) Me —Q0 (e} 002H
— oS L — O
\
Me Me
Me N N Me

Scheme 13. Reagents and conditions: (a) K2COs, MeCN, reflux, 98%; (b) (1) TFA, DCM, rt; (2)

NH4Cl, TEA, EDCI, HOBt, DMF, rt, 89%; (c) NaOH, MeOH, reflux, 46%.
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W28 Abpry i EME A B LU TAES Y @ in vitro B

TIRFHE(RD in vitro FEffiZ Table 10 [Z/RLT-, ZNETEE L. LAY 50 D LH 7 HEE Ha

7 == VAR — VRN OREETE PEAA B A 2 AL TETRY., Fim R IEIC I o265

MRS e B LSRN ICh , SO T INFE RO SR M B O S HT-D, £ 05

PEDIRNEE BT = = )L A2 — UGS E LT, BEEHAT SN D DV T L% L

TIREEE TS 62a—cC 1THRATRER T T =ANEMEE R LT, L LS Em W TIN A A

THbE 62d—g IFMEIEVEL VRS RD o7, SHIZZNHDOHF T, AT ZF )L T7INGK 62f

T TV VLT IRIK 629 13 PPARa ~DEIRMEIME T 28 Ra 157, BRIRTIV A8 A LT

RIEEY) 62h X° 62i L FIEEN KEUR T LT, 2 a fLIAT IV EAE A LT 67a<° 67b, —

PRSBIPR LTZ 72, U/R—=RATINELTZ T4 S FIEVEDN S § D R &R o7z, PLEDORERID AKX

BT VTN HDHNTEBEIO T INK THIULT V7 — L BEOREE L TR RETHHIE

LT,
Table 10. In Vitro Activity and Physicochemical Properties of Compound 1 and Amide compounds.
g@ Me Me
o Me o) coH
O
Me
CYP3A4 Solubility®
PPARa  PPARy
Direct MBI
Compd. R ECso ECso Log D? JP1
Inhibition®  Remaining®
(M) (M) (ug/mL)
(%) (%)
Me
Aw
Q 110 Decomposed

50 fﬂi 29 33 11 28
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62a

62b

62¢c

62d

62e

62f

629

62h

62i

41

25

24

27

15

340

250

150

60

92

53

110

230

280

470

67

220

340

0.8

0.9

11

1.8

1.4

1.0

2.1

11

2.2

<10

26

16

21

39

19

75

51

37

98

89

122

NTY

NT

NT

NT

NT

NT

> 740

> 760

> 720

> 640

>890

> 920

810

> 690

> 810
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Me

"NH
67a Mefo 1500 2100 15 22 NT > 700
Me _
NH
67b Mefo 620 1400 1.6 22 86 > 780
I\I/Ie
72 NH 180 1500 0.8 41 NT > 860
Ly
Me
74 “J?H/LO 290 1100 1.0 27 NT > 570

a) The log D values were determined from the partition coefficient for 1-octanol/phosphate buffer
saline (PBS) at pH 7.4. b) The CYP3A4 direct inhibition values were shown in % inhibition at a 10
UM concentration of the compounds for 60 min incubation. ¢) The MBI values were shown in %
remaining at 100 uM concentration of the compounds reacted with CYP3A4 probe substrates after
30 min preincubation in human liver microsomes. d) Not tested. €) Water solubility was measured

at JP1. 50 was decomposed. Amide derivatives were all stable under the acidic condition.

A EEELTAL A O T, FRIIREIEDNMEVMEEY) 62a DEL5 b E EiELT-, Zi
FTIT o TETAMFEO T, JRIEMEEAN BB L 4 (LIS ATF VAT AT 5L PPARo BALIZ
W7 2 A7 % miE ML A RE CHLIN R A TG TE T, £ TEH L, TOMEEMHEME DM R x
AL 17T B U=, ZOFEH, 77 1Z PPARa (ECso = 2.8 nM) [ZHRWVEMEZ /R, F72%
AUZE PPARY (ECso = 26 nM) (T EE~MEALMEDN E < PPARY TEMEALIC K ARITER &+ I 2 64
DEPNETH LRI NI, E72 77 13 ARNEEE L m A 2 EMEZ /R L, 512 CYP RF/EM
ZahkET 272 S L R Y ERE e T e T A VBN TAL S T -7 (Figure 11),
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NH; Me Me
o Me/=o 0} COH
-1
N N Me
Me

Compound 77

PPARa : EC.y = 2.8 nM
PPARy: EC;, = 26 nM
logD: 1.32
Metabolic stability : 98 opb)
CYP3A4
Direct Inhibitoin : 19 %°)
MBI Remaining : 88 %9
JP1 solubility : 870 ug/mL

Figure 11. Profile of Compound 77

a) The value at pH 7.4. b) The % remaining value using human microsomes. ¢) The % inhibition
value at a 10 uM concentration of compound 77. d) The % remaining value at a 100 uM
concentration of compound 77 reacted with CYP3A4 probe substrates after 30 min preincubation in

human liver microsomes.
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#5351 AL ENEZ M L L7ALE D in vivo B

EIRA7R PPARY iEMEALEK TH 5 Rosiglitazone Z5 REKL L 77 @ in vivo iRERE 2 BUBE RS
TT AV THS doldb ~T AN THERELZ, WAL 1 H 1 [EREA$5-0 10 5
THRERZH H LT, Rosiglitazone XA 2 MFE K TERAEIREIR TERZRLIZITNED, (RE
HEMEVOEWERAZE N, —0F ALEY 77 IXTHEERFIICHES)Z 7R L, Rosiglitazone @ 1/10
BIZHT22 Img/kg [ZBWTREBNAZ GRS T Sz R T EH SR EAR T ER A7
L7-(Figure 12 and Table 11), PPARo /&, PPARy i&MEHIC/L &4 61b L0IEEIL7-1L &4 77
Tl o723 WE LR, BB I 7 07 7 AL OUEIZ VLAY 61b LFR%LL EO in
vivo BEN ARSI EHER SN,
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(C)

52

Body Weight

50 +

48 -

Body Weight (g)

—o— Vehicle (1% MC) . ;
—i— Rosiglitazone maleate (10 mg/kg) T
—8— 77 (0.03 mg/kg) * &

—&— 77 (0.1 mg/kg)
—— 177 (0.2 mg/kg)
—— 17 (1 mg/kg)

42

Day

Figure 12. Plasma Glucose Decrease Test in db/db Mice. Blood glucose change (A), triglyceride

change (B) and body weight change (C) were conducted with 10 days of treatment.

Table 11. Parameters of In Vivo Study with 77 on db/db Mice

Plasma Plasma BW
Dose
Exp. Compd. Glucose®  Change  Triglyceride® Change Change
(mg/kg)  (mg/dl) (%) (mg/dl) (%) (%)
Vehicle 563+ 7.6 251 + 36
1 77 1 227+15  —40Y 67 + 5.4 -73% 00
Rosiglitazone 10 223+17  —40Y 77+6.2 -69”  +9.99

a) Mean =+ standard deviation (n = 6). b) P < 0.001 versus vehicle control (t-test).
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EHICA [EHID THATPPARaYT 27 /L T2 = AN TdH% Muraglitazar (o: ECso = 0.3 uM, v:
ECso = 0.1 uM)12 &0 Ll ik A JIE <0 8 B A o AU o M 2 FE L7 28 PRIt CTb o
TosZucker Fatty ratsz W CEHiL7= (Figure 13 and Table 12), {L&#)77, Muraglitazar:d,
(CBRE R MR TER SN 7V R RBUDER 2R LTz, Ll JYPPARUZHEALICTEMEZ kg
{bA&WTTD 573, Muraglitazar K0S (K EEHE N2 PNH| S22 S L, FHE ORELN T ZIZAE

SN AfE SR L7272 (dosed orally at 10 mg/kg in Zucker Fatty Rat [six per group] for 13 days).,

(A) Feeding Blood Glucose

500
—C—Vehicle (1% MC)
% 400 - —8— Muraglitazar (10 mg/kg)
E —— Rosiglitazone (10 mg/kg)
@ 300 -
8 .
E T ""'hh\
° 200 ~.
E ..H"::-‘..‘*-,
m ] —_—
E& 100 Ty
E 0 ] 1 1 ] 1 1
0 2 4 B 8 10 12 14
Day
350
—o—Vehicle (1% MC)
300 - —+—77 (10 mglky)

250 G —#-Rosiglitazone (10 mg/kg)

200 r
150

0 | -—

50 -

Feeding Blood Glucose {(mg/dl)
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(B) Triglyceride
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(C) Body Weight

—C—Vehicle (1% MC)
600 |
—&— Muraglitazar (10 mg/kg)
@ L
£ 550
o
(1]
= L
]
a 900 -
45“ i i Il Il Il Il
0 2 4 6 8 10 12 14
DEV
625

—o—Vehicle (1% MC)

600 I , (10 mg/kg) H
575 | -® Rosiglitazone (10 mg/kg) +*

[ %]

[4)]

o
T

Body Weight (g)
N
n

Day

Figure 13. Plasma Glucose Decrease Test in Zucker Fatty Rat. Blood glucose change (A),

triglyceride change (B) and body weight change (C) were conducted with 13 days of treatment.
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Table 12. Parameters of In Vivo Study with 22 on Zucker Fatty Rat

Plasma Plasma BW
Dose
Exp. Compds Glucose®  Change  Triglyceride® Change Change
(mg/kg)  (mg/dl) (%) (mg/dl) (%) (%)
\ehicle 191+ 26 591 £ 97
1 77 10 88+95  —53Y 133+ 13 - 77 +2.3
Rosiglitazone 10 82+5.2 — 57" 175+ 18 - 70 +119
\ehicle 274 £ 39 350 £ 32
2 Muraglitazar 10 89+5.8 — 68" 132+ 6.8 -62%  +97
Rosiglitazone 10 83+ 11 — 709 147 + 11 —-58%  +8.7

a) Mean * standard deviation (n = 6). b) P < 0.01. versus vehicle control (t-test).
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obsA
V=R

FHFOIX, PPARy 7 =ANZ PPARa fEHZ AT 52 LT, PPARY 73 =ARNH T2 RIEH

A MATNEE ASTA=F —DUEDP IR TELLEN I BT 0L LAIBENI R 21T o7, %

IZ, JE4T PPARofy 7 27 V7 I = AR EWER Z R CE TRV EIZHE H L, PPAR B(LIZT

T=ANEEEZ RS HEEL | BRI &2 D7, £ O, Eli Lilly £ Compound 1
ERARFHEL T BOoMEDOZRBLOERILE AL ST GBI TEE HMiL 7o, SHIZHAT
SHNO B IRVEMELEEMERR IS I LD PK T a7 7 A NV a i = Vo —iic 7 5k

ZRC LA AW 0D 2 B A i & UM TR MR A B O RS 882 Bl L 7=, AAFZE IV, BLTRIORT

IR BLOREKEEETIHH M PPARaly T 27 VT T =ARDRIENZ SRR BN DD
H R R A S,

1.

A7 D= —T UE AT INFE GO, Vo — & 7 I FE A I AU LAY,
T A= ANEW AR T ZEA R Uz, FRZN) 7Y — /L 7 UG DS PPARovy 2EISTE M8
ICEBETHLZEE ML, FICT7 T2V ATF LV EAE AL 16d 128V TIEF IR
PPARa {&E 274 A 72 6T,

FRPEE B8R 2 (L~OEHESE NITIEMER L~ E | R 2 OB DRI
PPARY |ZH L TBHE CTHAHZ LI LTz, SHIT 2 ik 6 MDAV MLIZAT L EEAE
AL7z 22e TiZ PPARy IETENSHICHEERYIC I L, JEE#LA4 22a 12 H~ 100 {75 LA
b\ BT a5 AT, InvivosERICIUWNT, 58 /172 PPAR0EHZ 75 22e 13, PPARy
BIRAY T T = AR I AR E A 5| & 24 2 &7 BEE R MR TR &R 27
VEUNME TERZ 7RI ZEN MRS I, £ DR J) 7% PPAR0 IEMED 20 B3 RIE I [EDkE (2 B
T CTHLHLEVIEF OIGRE H E T HH N2 A6,

22e LTI UFHERIT, BHEZOEFICEST, HONEZORBD BN THHEL
CYP3A4 ZHEFTDHZENHAGILZRY | YR EAEH DU AZ 2 G L THDHTENHIHL
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2o TOEAEMEFEERIINEEEO SIS EFHEAL THDIEDHIAL, 512 MBI 55595
WEIZ7 7V R ThHZEa I LT,

W FE AAEF OVAZ IR Z X D702 7 7 L BRITR DA TS O B a2 T > 7o
FARBRENED 1,34 —AFH 0T Y — VERAEALTZFFEIRIC LT CYP3AL O EHEH
L MBI Z RS54 L3572,

1,3 4—AFHTT Y — )LFFERIL, PPARo BALICHR )72 7 A= AMNEM A R T2 8A AL
Uiz, BRIL T2 A 5 1,24— 4% VU7 — /LAY 54 1%, PPARa (ZXF 95N
PEAMELS, 2Ok EaMa iy 22— —heL, 50 D invivo iR AL L I2L 24, k&)
EHFEEDOMAHR TR Z R+ — 5T BHEHORBUCKE AR EZN LT, DFVEED
I E B0 PPARo BN ITTE M2~ 9G4 50 128V T, RIEH THLOIRE I INZ LV
L o AT R SR oV g

REVEMEE B BR 4 (LI~ EHFLE AL PPARa BALIZT T=AMER A/ RL DD,
PPARw/y EBIZENEMEALATRE T o7 — T 3NE~DEHLFLE AT, PPARy E(ZIZT =
= ANMEMEZ MBS BIREDME T T oS TE M B AL LT,

CYP3A4 DBz DWW HIPLEA AL 72 1,3,4-AF %07 — VaFERIL, iREgr:
TIZBWTHE AR L E THLEWVIRERD GO, & 1 5-41% B UMD
WF7e% FEhE LI R IR T AL HOVITIEERO T IR K THIUT B [ iETHHT
L RHLTZ,

HEVEPEE B8R 4 (AT VB ALTALA W 77 13, PPARa (ECso = 2.8 nM) (2
SRV MEMEZ 7R L, Z UL PPARY (ECso = 26 nM) 12~ 10 5 DN A R TH D Th-
2o FI2 7T 1%, IEARIATEE B LS EMEE /R L, 512 CYP FEIEA Z B84 2% .,
T B2 RN RE 2 T 0T A VT VI LT,

db/db <7 2% FVNC in vivo 3R A SE0E L 75k . kPR3 Rosiglitazone @ 1/10 #1235
W MR FEA IR EAR TERZRL, ZAUTERIVEH T DR E I N4 1

Hil D2 EMHIBL 72, SHIZHEAT PPAR)y 7 27 /L 7S =ANCTHD Muraglitazar Skt

56



aERA Zucker Fatty rats & FIVCIEHE L7 A5 5L, misEA1 &6 B 22 AR T ER SN 2
VEURBAERZ R LTz, L L PPARa BAZICT T =ANEMZ R I(LEW) 77 DAKE
BMEIHISELZEITKRIIL . EH OGS ZZIZIEA S, A& OREFESUEICE R 7]
REZM LB AT T D LI LT,
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KL OFERIBLOERUICERL , #&4h, BO) TSR THRE, THifEZ Y £ RRIRT)
HIAZEL, UNRPERFEEI P R xR RE HLIGEATELHRL &
FET

AR UEE B L OMEIEE, B S 250 L7, JUNKZRFBRS A5 K
iy ZFEE L U R PR PGP EE g% W R b UK PR
WHZEReheddR A0 Bith LB L BT ET,

ABFFEDBAT | A L OVERL, FI RO A 52 TIHE, #&4h, BE) T HRTHE, 2
HIBER Y . TS KRR DA EL, H— 4NAt E8 dul 3 L, F
IN—T7R HA —B L CEHBLET,

KRBFFEDOBAT, BT E R U, 55— = Aait £ i e K,
At EEFEE b wih E B 4 RD /U RS EEHER KM K
R B =S A o FEvE b R SERER S Bk Tt [F
o BIFATAFEE WP 0 IER L (REA TR T,

FHMIAFZEAFH S U CTHE £, 55— =3 RD /3 — LRt Tpiigea AR 2ok
KL — kst 48 T3 R KWt 24& &% @ L, FE SRR
R TR M, FifE SRRARER NEF EmE K| At BIEEAEE T KR K I
JE G ELLET,

SKBNREMI e A Y L CTHEE ELT, 55— =k Uath. TR E Mk 42 it |
RSB L 9,

BRIV T — 2 ROF AT T — L2 EL TN EELIE — =35 RD /3 —L#EK
DAEOFE RITEGE L9,

BARIT RFR AR T DICH T BB Fo TN, &K, B #, ) B,
B O DIEH L ET,
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#1E Chemistry

General.

Unless otherwise noted, materials were obtained from commercial suppliers and used without
further purification. 'H-NMR spectra were determined on a JEOL JNM-EX400 spectrometer.
Chemical shifts are reported in parts per million relative to tetramethylsilane as an internal standard.
Significant 'H-NMR data are tabulated in the following order: number of protons, multiplicity (s,
singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br, broad), and coupling constant(s) in hertz.
Electron spray ionization condition (ESI) mass spectra were recorded on an Agilent 1100 and
SCIEX API-150EX spectrometer. Fast atom bombardment ionization condition (FAB) mass spectra
were recorded on a JEOL JMSHX110 spectrometer. Electron impact ionization condition (EI) mass
spectra were recorded on a JEOL JMS-AX505W. Column chromatography was performed with
Merck silica gel 60 (particle size 0.060—0.200 or 0.040—0.063 mm). Flash column
chromatography was performed with Biotage FLASH Si packed columns. Thin layer
chromatography (TLC) was performed on Merck pre-coated TLC glass sheets with silica gel 60 Fas4,
and compound visualization was effected with a 5% solution of phosphomolybdic acid in ethanol,
UV lamp, iodine, or Wako ninhydrin spray. Elemental analysis was performed using a PerkinElmer
CHNS/O 240011 or a Yokokawa Analysis IC7000RS, and analytical results were within + 0.4% of

the theoretical values unless otherwise noted.
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Ethyl 2-methyl-2-(4-{[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)ethyl]amino}phenoxy)propanoate
(9a)

To a solution of ethyl 2-(4-aminophenoxy)-2-methylpropanoate (7) (0.20 g, 0.89 mmol) in DMF
(1.5 mL), 2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethyl 4-methylbenzenesulfonate (8a) (0.30 g, 0.85
mmol), cesium carbonate (0.36 g, 1.1 mmol) and potassium iodide (71 mg, 0.43 mmol)were added
and stirred at 60°C for 20 h. After the reaction mixture was diluted with EtOAc, the organic layer
was washed with water, saturated sodium bicarbonate aqueous solution and brine, dried over
Na.SO4 and concentrated. The residue was purified by column chromatography on silica gel
(Hexane/Acetone = 6/1, v/v) to provide 9a as a pale yellow oil (0.15 g, 43%).

IH-NMR (400 MHz, CDCls) 6: 1.28 (3H, t, J = 7.1 Hz), 1.50 (6H, s), 2.25 (3H, s), 2.77 (2H, t, J =
6.3 Hz), 3.41 (2H, t, J = 6.3 Hz), 4.23 (2H, q, J = 7.1 Hz), 6.52 (2H, d, J = 8.8 Hz), 6.77 (2H, d, J =
8.8 Hz), 7.41-7.43 (3H, m), 7.97-7.99 (2H, m).

MS (ESI) m/z: 409 (M+H)*.

2-Methyl-2-(4-{[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethyl]Jamino}phenoxy)propanoic  acid
(10a)

To a solution of 9a (0.15 g, 0.37 mmol) in methanol (5.0 mL), NaOH (1M aqueous solution, 0.50
mL) was added and stirred at room temperature for 13 h. After HCI (1M aqueous solution, 0.50 mL)
was added to the reaction mixture, the solvent was removed in vacuo. After EtOAc was added to the
residue, the organic layer was washed with water and brine, dried over Na;SO. and concentrated.
Recrystallization from Chloroform-Hexane-Diethyl ether produced 10a as a colorless solid (68 mg,
49%).

IH-NMR (400 MHz, DMSO-ds) &: 1.36 (6H, s), 2.26 (3H, s), 2.67 (2H, t, J = 6.8 Hz), 3.23 (2H, t, J

= 6.8 Hz), 5.29-5.33 (1H, br-s), 6.48 (2H, d, J = 8.8 Hz), 6.68 (2H, d, J = 8.8 Hz), 7.45-7.51 (3H,
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m), 7.90 (2H, d, J = 6.1 Hz), 12.6-12.7 (1H, br-s).
MS (ESI) m/z: 381 (M+H)".
Anal. Calcd. for CooH24N204-0.75H,0: C, 67.07; H, 6.52; N, 7.11. Found: C, 66.63; H, 6.05; N,

6.99.

Ethyl 2-methyl-2-(4-{[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]lamino}phenoxy)propanoate
(9b)

To a solution of ethyl 2-(4-aminophenoxy)-2-methylpropanoate (7) (0.30 g, 1.4 mmol) in DMF (3.0
mL), 4-(chloromethyl)-5-methyl-2-phenyl-1,3-oxazole (8b) (0.28 g, 1.4 mmol), cesium carbonate
(0.36 g, 1.1 mmol) and potassium iodide (0.22 mg, 1.4 mmol) were added and stirred at 60°C for 17
h. After the reaction mixture was diluted with EtOAc, the mixture was washed with water, saturated
sodium bicarbonate aqueous solution and brine, dried over Na>SO4 and concentrated. The residue
was purified by column chromatography on silica gel (Hexane/Acetone = 4/1, v/v) to provide 9b as
a pale red oil (0.32 g, 60%).

IH-NMR (400 MHz, CDCl3) 6: 1.28 (3H, t, J = 6.8 Hz), 1.52 (6H, s), 2.38 (3H, s), 4.14 (2H, s),
423 (2H, q, J = 7.1 Hz), 6.59 (2H, d, J = 8.8 Hz), 6.79 (2H, d, J = 8.8 Hz), 7.41-7.44 (3H, m),
7.98-8.01 (2H, m).

MS (ESI) m/z: 395 (M+H)".

2-Methyl-2-(4-{[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]amino}phenoxy)propanoic  acid
(10b)

To a solution of 9b (50 mg, 0.13 mmol) in tetrahydrofuran (THF) (3.0 mL), NaOH (1M aqueous
solution, 0.38 mL) and NaOH (5M aqueous solution, 76 plL) were added and stirred at room
temperature for 6 d. After HCI (1M aqueous solution, 0.76 mL) was added to the reaction mixture,
the solvent was removed in vacuo. After EtOAc was added to the residue, the organic layer was

washed with water and brine, dried over Na»SOs and concentrated. Recrystallization from
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Dichloromethane-Hexane produced 10b as a colorless solid (31 mg, 64%).

'H-NMR (400 MHz, DMSO-dg) 6: 1.38 (6H, s), 2.38 (3H, s), 4.07 (2H, s), 6.55 (2H, d, J = 8.8 Hz),
6.69 (2H, d, J = 8.8 Hz), 7.49-7.51 (3H, m), 7.90-7.91 (2H, m).

MS (ESI) m/z: 365 (M-H)".

Anal. Calcd. for C21H2»N204-1.5H,0: C, 64.11; H, 6.40; N, 7.12. Found: C, 64.33; H, 5.75; N, 6.83.

Ethyl 2-methyl-2-(4-{[(5-methyl-2-phenyl-1,3-0xazol-4-yl)acetyl]Jamino}phenoxy)propanoate
(9c)

To a solution of ethyl 2-(4-aminophenoxy)-2-methylpropanoate (7) (0.20 g, 0.89 mmol) in DMF
(3.0 mL), (5-methyl-2-phenyl-1,3-oxazol-4-yl)acetic acid (8c) (0.22 g, 0.97 mmol), EDCI (0.26 g,
1.4 mmol) and HOBt (0.21 g, 1.4 mmol) were added and stirred at room temperature for 2 h. After
EtOAc was added to the residue, the organic layer was washed with water, 10% citric acid aqueous
solution, saturated sodium bicarbonate aqueous solution and brine, dried over Na SOs and
concentrated. The crude product was purified by preparative TLC plates (Hexane/EtOAc = 1/1, v/v)
to provide 9c as a pale yellow oil (25 mg, 6%).

'H-NMR (400 MHz, CDCl3) §: 1.25 (3H, t, J = 7.1 Hz), 1.55 (6H, s), 2.39 (3H, s), 3.58 (2H, 3),
4.21 (2H, g, J = 7.1 Hz), 6.82 (2H, d, J = 9.0 Hz), 7.40 (2H, d, J = 8.8 Hz), 7.46-7.49 (3H, m),
8.00-8.03 (2H, m), 9.07 (1H, s).

MS (ESI) m/z: 423 (M+H)*.

2-Methyl-2-(4-{[(5-methyl-2-phenyl-1,3-oxazol-4-yl)acetyl]Jamino}phenoxy)propanoic acid
(10c)

To a solution of 9¢ (90 mg, 0.21 mmol) in methanol (5.0 mL), NaOH (1M aqueous solution, 0.64
mL) was added and stirred at room temperature for 19 h. After HCI (1M aqueous solution, 0.64 mL)
was added to the reaction mixture, the solvent was removed in vacuo. After EtOAc was added to the

residue, the mixture was washed with 10% citric acid aqueous solution and brine, dried over
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Na SO and concentrated. Recrystallization from Chloroform-Hexane-Diethyl ether produced 10c
as a pale brown solid (49 mg, 58%).

IH-NMR (400 MHz, DMSO-de) J: 1.44 (6H, s), 2.37 (3H, s), 3.55 (2H, s), 6.78 (2H, d, J = 9.0 Hz),
7.45-7.49 (5H, m), 7.88 (2H, d, J = 6.1 Hz), 10.0 (1H, br-s).

MS (ESI) m/z: 393 (M-H)".

Anal. Calcd. for C22H22N205-0.33H20: C, 66.00; H, 5.70; N, 7.00. Found: C, 65.78; H, 5.67; N,

6.77.

General procedure for ethyl or tert-butyl 2-methyl-2-[4-({[(5-methyl-2-phenyl-1,3-0xazol-4
-yl)methyllamino}methyl)phenoxy]propanoate (13a—c)

To a solution of 1-(5-methyl-2-phenyl-1,3-oxazol-4-yl)methanamine (11a or 11b) and ethyl or
tert-butyl 2-(4-formylphenoxy)-2-methylpropanoate (12a or 12b) in dichloromethane (DCM),
sodium triacethoxyborohydride (NaBH(OAC)3) was added and stirred at room temperature for 24 h.
After the solvent was removed in vacuo, the residue was dissolved in EtOAc, washed with saturated
sodium bicarbonate aqueous solution and brine, dried over Na;SO4 and concentrated. The crude
product was purified by column chromatography on silica gel (Chloroform/Methanol as eluent) to

provide 13a—c.

Ethyl 2-methyl-2-[4-({[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methylJamino}methyl)phenoxy]propa
noate (13a).

This compound was obtained as a pale yellow oil in 43% yield by using 11a (2.4 mmol), 12a (2.4
mmol), NaBH(OAC)z (3.6 mmol) and DCM (20 mL).

MS (ESI) m/z: 409 (M+H)".
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Ethyl 2-{4-[({[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-ylJmethyl}amino)methyl]phenoxy}-2-m
ethylpropanoate (13b).

This compound was obtained as a pale yellow oil in 55% yield by using 11b (0.28 mmol), 12a (0.28
mmol), NaBH(OAc)3 (0.36 mmol) and DCM (2.0 mL).

IH-NMR (CDCl3) &: 1.25 (3H, t, J = 6.9 Hz), 1.58 (6H, s), 2.32 (3H, s), 3.66 (2H, s), 3.75 (2H, 9),
4.23 (3H, g, J = 6.9 Hz), 6.81 (2H, d, J = 8.6 Hz), 7.21 (2H, d, J = 8.6 Hz), 7.30 (1H, dd, J = 8.6,
6.9 Hz), 7.52-7.54 (1H, m), 7.90-7.92 (1H, m), 8.15-8.16 (1H, m).

MS (ESI) m/z: 489 (M+H)".

tert-Butyl 2-{4-[({[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-ylJmethyl}amino)methyl]phenoxy}-
2-methylpropanoate (13c).

This compound was obtained as a pale yellow oil in 71% yield by using 11b (7.5 mmol), 12b (7.5
mmol), NaBH(OAC)3 (9.8 mmol) and DCM (30 mL).

'H-NMR (CDCls) 6: 1.44 (9H, s), 1.55 (6H, s), 2.32 (3H, s), 3.66 (2H, s), 3.73 (1H, s), 3.75 (2H, s),
6.82 (2H, d, J = 8.5 Hz), 7.21 (2H, d, J = 8.5 Hz), 7.28-7.32 (1H, m), 7.51-7.54 (1H, m), 7.90-7.93
(1H, m), 8.15-8.16 (1H, m).

MS (ESI) m/z: 517 (M+H)*.

2-Methyl-2-[4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)phenoxy]
propanoic acid (14a)

To a mixture of 13a (0.20 g, 0.48 mmol) in methanol (3.0 mL), NaOH (1M aqueous solution, 1.0
mL) was added and stirred under reflux conditions for 21 h. After HCI (1M aqueous solution, 1.0
mL) was added to the reaction mixture, the solvent was removed in vacuo until reduced by half.
Insoluble material was collected by filtration, washed with water and dried. After the resulting solid
was dissolved in methanol (3.0 mL) and treated with NaOH (1M aqueous solution, 0.48 mL), the

solvent was removed in vacuo and the residue was dried to provide 14a sodium salts as a colorless
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solid (0.17 g, 67%).

'H-NMR (CD30D) ¢: 1.48-1.50 (6H, m), 2.32-2.33 (3H, m), 3.61 (2H, d, J = 3.2 Hz), 3.70 (2H, d,
J =3.2 Hz), 6.87-6.90 (2H, m), 7.16—7.19 (2H, m), 7.45-7.48 (3H, m), 7.98-7.96 (2H, m).

MS (ESI) m/z: 381 (M+H)".

Anal. Calcd. for C22H24N204-Na-2H20-2.5MeOH: C, 48.79; H, 4.65; N, 5.17. Found: C, 48.67; H,

4.28; N, 4.97.

2-{4-[({[2-(3-Bromophenyl)-5-methyl-1,3-oxazol-4-yl]methyl}amino)methyl]phenoxy}-2-
methylpropanoic acid (14b)

To a mixture of 13b (74 mg, 0.15 mmol) in methanol (2.0 mL), NaOH (1M aqueous solution, 0.30
mL) was added and stirred at room temperature for 15 h. After HCI (1M aqueous solution, 0.30 mL)
was added to the reaction mixture, the solvent was removed in vacuo until reduced by half.
Insoluble material was collected by filtration, washed with water and dried. After the resulting solid
was treated with HCI (4M dioxane solution), the solvent was removed in vacuo and the residue was
dried to provide 14b HCI salts as a colorless solid (37 mg, 54%).

IH-NMR (DMSO-ds) J: 1.52 (6H, s), 2.43 (3H, s), 4.10 (2H, s), 4.15 (2H, s), 6.85 (2H, d, J = 8.8
Hz), 7.43 (2H, d, J = 8.6 Hz), 7.52 (1H, t, J = 8.6 Hz), 7.74-7.76 (1H, m), 7.96-7.94 (1H, m), 8.09
(1H, t, J = 1.7 HZ).

MS (ESI) m/z: 460 (M+H)*.

Anal. Calcd. for C22H23BrN204-HCI-0.5H20: C, 52.35; H, 4.99; N, 5.55; Br, 15.83; Cl, 7.02. Found:

C, 52.06; H, 4.59; N, 5.83; Br, 16.94; ClI, 7.12.

General procedure for ethyl or tert-butyl 2-(4-{[{[2-(3-bromophenyl)-5-methyl-1,3-o0xazol-
4-yllmethyl}(alkyl)amino]methyl}phenoxy)-2-methylpropanoate (15a—d)
To a mixture of 13 (b or c) and corresponding aldehyde in dichloromethane, NaBH(OACc)3 was

added and stirred at room temperature. After the solvent was removed in vacuo, the residue was
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dissolved in EtOAc, washed with saturated sodium bicarbonate aqueous solution and brine, dried
over NaxSQO4 and concentrated. The crude product was purified by column chromatography on silica

gel (Hexane/EtOAcC as eluent) to provide 15a—d.

Ethyl 2-(4-{[{[2-(3-bromophenyl)-5-methyl-1,3-oxazol-4-ylJmethyl}(butyl)amino]methyl}
phenoxy)-2-methylpropanoate (15a).

This compound was obtained as a pale yellow oil in 91% yield by using 13b (0.21 mmol),
n-butylaldehyde (0.27 mmol), NaBH(OACc)3 (0.31 mmol) and DCM (5.0 mL).

'H-NMR (CDCl3) &: 0.85 (3H, t, J = 7.2 Hz), 1.25 (3H, t, J = 7.2 Hz), 1.27-1.31 (2H, m),
1.48-1.54 (2H, m), 1.57 (6H, s), 2.30 (3H, s), 2.48 (2H, t, J = 7.4 Hz), 3.49 (2H, s), 3.54 (2H, s),
423 (2H, q, J = 7.2 Hz), 6.79 (2H, d, J = 8.6 Hz), 7.21 (2H, d, J = 8.6 Hz), 7.28-7.31 (1H, m),
7.50-7.53 (1H, m), 7.90-7.92 (1H, m), 8.14-8.15 (1H, m).

MS (ESI) m/z: 543 (M+H)*.

tert-Butyl 2-{4-[(benzyl{[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-ylJmethyl}amino)methyl]
phenoxy}-2-methylpropanoate (15b).

This compound was obtained as a colorless oil in quantitative yield by using 13c (0.58 mmol),
benzaldehyde (0.70 mmol), NaBH(OACc)s (0.87 mmol) and DCM (10 mL).

IH-NMR (CDCls) &: 1.43 (9H, s), 1.55 (6H, s), 2.23 (3H, s), 3.51 (2H, s), 3.58 (2H, s), 3.64 (2H, s),
6.81-6.84 (2H, m), 7.23-7.33 (6H, m), 7.37—7.40 (2H, m), 7.50-7.53 (1H, m), 7.90-7.93 (1H, m),
8.14 (1H,t,J = 1.6 Hz).

MS (ESI) m/z: 607 (M+H)*.

Ethyl 2-(4-{[{[2-(3-bromophenyl)-5-methyl-1,3-oxazol-4-yl]methyl}(4-methoxybenzyl)amino]
methyl}phenoxy)-2-methylpropanoate (15c).

This compound was obtained as a colorless oil in 75% by using 13b (0.19 mmol),
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p-methoxybenzaldehyde (0.29 mmol), NaBH(OAC)3 (0.29 mmol) and DCM (25 mL).

IH-NMR (CDCls) 6: 1.43 (18H, s), 1.55 (12H, s), 2.21 (3H, s), 3.48 (2H, s), 3.55 (4H, s), 6.81 (4H,
d, J=8.6 Hz), 7.23 (4H, d, J = 8.6 Hz), 7.29 (1H, t, J = 7.8 Hz), 7.50-7.53 (1H, m), 7.89-7.92 (1H,
m), 8.14-8.13 (1H, m).

MS (ESI) m/z: 609 (M+H)*.

tert-Butyl 2-(4-{[{[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-ylJmethyl}(furan-2-ylmethyl)amino]
methyl}phenoxy)-2-methylpropanoate (15d).

This compound was obtained as a colorless oil in 52% by using 13c (0.058 mmol),
furan-2-carbaldehyde (0.078 mmol), NaBH(OACc)3 (0.087 mmol) and DCM (5.0 mL).

IH-NMR (CDCls) &: 1.43 (9H, s), 1.52 (6H, s), 2.29 (3H, s), 3.55 (2H, s), 3.58 (2H, s), 3.72 (2H, 9),
6.24 (1H, d, J = 3.2 Hz), 6.33-6.35 (1H, m), 6.82 (2H, d, J = 8.6 Hz), 7.23-7.40 (4H, m), 7.50-7.53
(1H, m), 7.92-7.94 (1H, m), 8.16 (1H, t, J = 1.7 Hz).

MS (ESI) m/z: 597 (M+H)*.

tert-Butyl 2-{4-[(benzoyl{[2-(3-bromophenyl)-5-methyl-1,3-oxazol-4-ylJmethyl}amino)methyl]
phenoxy}-2-methylpropanoate (15e¢)

To a solution of 13c (75 mg, 0.15 mmol) in DMF (2.0 mL), benzoic acid (27 mg, 0.22 mmol), EDCI
(56 mg, 0.29 mmol) and HOBt (45 mg, 0.29 mmol) were added and stirred at room temperature for
21 h. After EtOAc was added to the residue, the organic layer was washed with water, 10% citric
acid aqueous solution, saturated sodium bicarbonate aqueous solution and brine, dried over Na2SO4
and concentrated. The crude product was purified by preparative TLC plates (Hexane/EtOAc = 5/2,
v/v) to provide 15e as a colorless oil (77 mg, 85%).

IH-NMR (CDCls) 6: 1.19 (6H, s), 1.45 (9H, s), 1.99-2.39 (3H, m), 4.50—4.76 (4H, m), 6.84 (2H, d,
J = 8.8 Hz), 7.05-7.23 (2H, m), 7.30-7.69 (6H, m), 7.94 (1H, t, J = 5.2 Hz), 8.08-8.11 (1H, m),

8.15 (1H, t, J = 1.2 Hz).
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MS m/z: 621 (M+H)".

General procedure for 2-(4-{[{[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-yl]methyl}(alkyl)
amino]methyl}phenoxy)-2-methylpropanoic acid (16a, 16c¢)

To a mixture of 15 (a or ¢) in methanol, NaOH (1M aqueous solution) was added and stirred at
room temperature. After HCI (1M aqueous solution) was added to the reaction mixture, the solvent
was removed in vacuo. After EtOAc was added to the residue, the organic layer was washed with
water and brine, dried over Na»SOs and concentrated. The crude product was purified by
preparative TLC plates (Chloroform/Methanol, v/v) and then recrystallized from Acetone-Hexane

to provide provide 16 (a, c).

2-(4-{[{[2-(3-Bromophenyl)-5-methyl-1,3-oxazol-4-yl]methyl}(butyl)amino]methyl }phenoxy)-2-
methylpropanoic acid (16a)

This compound was obtained as a pale yellow solid in 49% by using 15a (0.15 mmol), NaOH (1M
aqueous solution, 0.15 mmol) and methanol (2.0 mL).

'H-NMR (DMSO-ds) 6: 0.79-0.87 (3H, m), 1.22-1.29 (4H, m), 1.49 (6H, s), 2.33 (3H, 9),
3.29-3.34 (4H, m), 3.44-3.52 (2H, m), 6.79 (2H, s), 7.22 (2H, s), 7.49 (1H, br s), 7.70 (1H, br s),
7.92 (1H, d, J = 7.4 Hz), 8.03 (1H, br s).

MS (ESI) m/z: 517 (M+H)*.

Anal. Calcd. for C26H31BrN204-0.3H20: C, 58.54; H, 6.05; N, 5.25; Br, 14.98. Found: C, 59.03; H,

6.01; N, 5.15; Br, 14.59

2-(4-{[{[2-(3-Bromophenyl)-5-methyl-1,3-0xazol-4-yl]methyl}(4-methoxybenzyl)amino]methyl}
phenoxy)-2-methylpropanoic acid (16c)
This compound was obtained as a pale yellow solid in 49% by using 15c¢ (0.14 mmol), NaOH (1M

aqueous solution, 1.0 mmol) and methanol (10 mL).
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IH-NMR (DMSO-ds) &: 1.47 (6H, s), 2.24 (3H, s), 3.44 (2H, s), 3.51 (2H, s), 3.53 (2H, s), 3.72 (3H,
s), 6.79 (2H, d, J = 8.8 Hz), 6.89 (2H, d, J = 8.8 Hz), 7.24-7.30 (4H, m), 7.48 (1H, t, J = 7.8 Hz),
7.68-7.70 (1H, m), 7.92 (1H, d, J = 7.8 Hz), 8.03 (1H, s).

MS (ESI) m/z: 579 (M+H)".

Anal. Calcd. for C3oH31BrN2Os: C, 62.18; H, 5.39; N, 4.83. Found: C, 61.88; H, 5.50; N, 4.78.

General procedure for 2-(4-{[{[2-(3-bromophenyl)-5-methyl-1,3-o0xazol-4-yl]methyl}(alkyl)
amino]methyl}phenoxy)-2-methylpropanoic acid (16b, 16d, 16e)

To a solution of 15 (b, d, e) in DCM, trifluoroacetic acid (TFA) was added and stirred at room
temperature. After the solvent was removed in vacuo, EtOAc was added to the residue and the
organic layer was washed with dilute sodium bicarbonate aqueous solution and brine, dried over
Na>SO4 and concentrated. After the residue was diluted with dioxane, HCI (4M dioxane solution) or

NaOH (1M aqueous solution) was added and concentrated to provide 16 (b, d, e).

2-{4-[(Benzyl{[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-yl|methyl}amino)methyl]phenoxy}-2-
methylpropanoic acid (16b).

This compound was obtained as HCI salt form of a pale yellow solid in 76% by using 15b (0.060
mmol), TFA (1.0 mL), dichloromethane (1.0 mL).

IH-NMR (DMSO-ds) 6: 1.51 (6H, s), 2.25 (3H, s), 3.18-3.39 (4H, m), 4.28-4.48 (2H, m), 6.85 (2H,
s), 7.56-7.44 (8H, m), 7.75 (1H, s), 7.96 (1H, s), 8.10 (1H, s).

MS (ESI) m/z: 551 (M+H)".

Anal. Calcd. for C29H290BrN2O4-HCI: C, 59.45; H, 5.16; N, 4.78. Found: C, 58.99; H, 5.28: N, 4.50.

2-(4-{[{[2-(3-Bromophenyl)-5-methyl-1,3-0xazol-4-yl]methyl }(furan-2-ylmethyl)amino]methyl}
phenoxy)-2-methylpropanoic acid (16d).

This compound was obtained as HCI salt form of a colorless solid in quantitative yield by using 15d
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(0.027 mmol), TFA (0.50 mL), dichloromethane (1.0 mL).

'H-NMR (DMSO-dg) 6: 1.51 (6H, s), 2.33 (3H, s), 4.11-4.40 (6H, m), 6.57 (1H, s), 6.83-6.86 (3H,
m), 7.53-7.45 (3H, m), 7.74 (1H, d, J = 7.6 Hz), 7.82 (1H, s), 7.96 (1H, d, J = 7.6 Hz), 8.09 (1H, s).
MS (ESI) m/z: 541 (M+H)".

Anal. Calcd. for C27H27BrN2Os-HCI: C, 56.31; H, 4.90; N, 4.86. Found: C, 56.00; H, 4.95; N, 4.76.

2-{4-[(Benzoyl{[2-(3-bromophenyl)-5-methyl-1,3-0xazol-4-yl]methyl}amino)methyl]phenoxy}-2-
methylpropanoic acid (16e).

This compound was obtained as sodium salt form of a pale yellow solid in 34% by using 15e (0.60
mmol), TFA (1.0 mL), dichloromethane (5.0 mL).

IH-NMR (DMSO-ds) 6: 1.32 (9H, s), 2.04-2.31 (3H, m), 4.15-4.54 (4H, m), 6.76 (2H, d, J = 8.8
Hz), 6.95-7.08 (1H, m), 7.51-7.43 (6H, m), 7.60 (1H, s), 7.70 (1H, d, J = 7.6 Hz), 7.94 (1H, d, J =
8.1 Hz), 8.03 (1H, s).

MS (ESI) m/z: 565 (M+H)".

Anal. Calcd. for Co9H26BrN2Os-Na: C, 59.50; H, 4.48; N, 4.79. Found: C, 59.12; H, 4.67; N, 4.60.

1-(Furan-2-yl)-N-[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJmethanamine (18)

To a solution of 11a (27 g, 0.14 mol) in ethanol (0.50 L), furan-2-carbaldehyde (17) (14 g, 0.14
mol) was added and stirred under reflux conditions for 1 h. After the reaction mixture was cooled in
an ice bath, sodium borohydride (10 g, 2.6 mol) was added at the same temperature and then stirred
at room temperature for 12 h. After the solvent was removed in vacuo, the residue was dissolved in
EtOAc, washed with water, dried over Na>SO4 and concentrated. The crude product was purified by
column chromatography on silica gel (EtOAc) to provide 18 (32 g, 86%).

IH-NMR (CDCls) &: 2.35 (3H, s), 3.69 (2H, s), 3.82 (2H, s), 6.20-6.22 (1H, m), 6.31-6.33 (1H, m),
7.36-7.45 (4H, m), 7.98-8.01 (2H, m).

MS (ESI) m/z: 269 (M+H)".
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General procedure for ethyl 2-(4-formylphenoxy)-2-methylpropanoate (20a—g)

To a mixture of 19, ethyl 2-bromo-2-methylpropanoate and DMF, cesium carbonate was added and
stirred at 80°C. After the reaction mixture was diluted with EtOAc, the mixture was washed with
water and brine, dried over Na>SO4 and concentrated. The residue was purified by column

chromatography on silica gel (Hexane/EtOAc as eluent) to provide 20a—g.

Ethyl 2-(4-formylphenoxy)-2-methylpropanoate (20a).

This compound was obtained as a colorless oil in 65% vyield by using 19a (25 mmol), ethyl
2-bromo-2-methylpropanoate (64 mmol), cesium carbonate (98 mmol) and DMF (30 mL).

IH-NMR (400 MHz, CDCl3) 6: 1.21 (3H, t, J = 7.6 Hz), 1.67 (6H, s), 4.23 (2H, g, J = 7.6 Hz), 6.89
(2H, d, J = 8.8 Hz), 7.78 (2H, d, J = 8.8 Hz), 9.88 (LH, s).

MS (ESI) m/z: 277 (M+CHsCN)".

Ethyl 2-(2-chloro-4-formylphenoxy)-2-methylpropanoate (20b)

This compound was obtained as a colorless oil in 71% vyield by using 19b (32 mmol), ethyl
2-bromo-2-methylpropanoate (69 mmol), cesium carbonate (98 mmol) and DMF (20 mL).

IH-NMR (400 MHz, CDCls) &: 1.21 (3H, t, J = 7.6 Hz), 1.67 (6H, s), 4.23 (2H, q, J = 7.6 Hz),
6.70-6.80 (1H, m), 6.89 (1H, s), 7.90-7.92 (1H, m), 10.40 (1H, s).

MS (ESI) m/z: 311 (M+CHsCN)".

2-(4-Formyl-2-methoxyphenoxy)-2-methylpropanoate (20c).

This compound was obtained as a colorless solid in 72% yield by using 19c (33 mmol), ethyl
2-bromo-2-methylpropanoate (51 mmol), cesium carbonate (50 mmol) and DMF (20 mL).

IH NMR(400MHz, CDCls) 6: 1.23 (3H, t, J = 7.1 Hz), 1.66 (6H, s), 3.90 (3H, s), 4.24 (2H, q, J =
7.1 Hz), 6.85 (1H, d, J = 8.3 Hz), 7.35 (1H, dd, J = 1.9, 8.3 Hz), 7.42 (1H, d, J = 1.9 Hz), 9.85 (1H,

S).
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Ethyl 2-(4-formyl-2-methylphenoxy)-2-methylpropanoate (20d).

This compound was obtained as a colorless oil in 54% vyield by using 19d (37 mmol), ethyl
2-bromo-2-methylpropanoate (77 mmol), cesium carbonate (46 mmol) and DMF (30 mL).

MS (ESI) m/z: 251 (M+H)*.

Ethyl 2-(4-formyl-2,6-dimethylphenoxy)-2-methylpropanoate (20e): This compound was obtained
as a colorless solid in 71% yield by using 19e (33 mmol), ethyl 2-bromo-2-methylpropanoate (50
mmol), cesium carbonate (46 mmol) and DMF (20 mL).

'H NMR(400MHz; CDCls) 6: 1.35(3H, t, J = 7.2Hz), 1.50(6H, s), 2.31(6H, s), 4.30(2H, q, J =

7.2Hz), 7.52 (2H, s), 9.85(1H, s).

Ethyl 2-(3-chloro-4-formylphenoxy)-2-methylpropanoate (20f).

This compound was obtained as a colorless oil in 37% yield by using 19f (32 mmol), ethyl
2-bromo-2-methylpropanoate (64 mmol), cesium carbonate (28 mmol) and DMF (20 mL).

'H-NMR (400 MHz, CDCls) 6: 1.21 (3H, t, J = 7.6 Hz), 1.70 (6H, s), 4.23 (2H, q, J = 7.6 Hz),

6.70-6.80 (1H, m), 6.89 (1H, s), 7.90-7.92 (1H, m), 10.40 (1H, s).

Ethyl 2-(4-formyl-3-methoxyphenoxy)-2-methylpropanoate (20g).
This compound was obtained as a colorless oil in 48% yield by using 19g (33 mmol), ethyl
2-bromo-2-methylpropanoate (64 mmol), cesium carbonate (98 mmol) and DMF (30 mL).

MS (ESI) m/z: 267 (M+H)*.

General procedure for ethyl 2-[4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)m
ethyl]amino}methyl)phenoxy]-2-methylpropanoate (21a—g)

To a solution of 18 in dichloromethane, 20a—g and NaBH(OACc)z was added and stirred at room
temperature. After the reaction mixture was diluted with EtOAc, the organic layer was washed with

water, saturated sodium bicarbonate aqueous solution and brine, dried over Na,SOs and
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concentrated. The residue was purified by column chromatography on silica gel (Hexane/EtOAc as

eluent) to provide 21a—g.

2-[4-({(Furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]amino}methyl)phenoxy]-2-
methylpropanoate (21a).

This compound was obtained as a pale yellow oil in 58% yield by using 18 (0.56 mmol), 20a (0.56
mmol), NaBH(OAc)z (0.84 mmol) and dichloromethane (10 mL).

MS (ESI) m/z: 489 (M+H)".

Ethyl 2-[2-chloro-4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]amino}
methyl)phenoxy]-2-methylpropanoate (21b).

This compound was obtained as a pale yellow oil in 89% yield by using 18 (0.50 mmol), 20b (0.50
mmol), NaBH(OAc)z (1.0 mmol) and dichloromethane (5.0 mL).

IH-NMR (400 MHz, CDCls) 6: 1.21 (3H, t, J = 7.6 Hz), 1.67 (6H, s), 2.40 (3H, s), 3.50(2H, s),
3.55(2H, s), 3.75(2H, s), 4.23 (2H, g, J = 7.6 Hz), 6.22-6.36 (2H, m), 6.89 (3H, m), 7.40-7.50 (5H,

m), 8.00-8.10 (1H, m).

Ethyl 2-[4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]Jamino}methyl)-2-
methoxyphenoxy]-2-methylpropanoate (21c).

This compound was obtained as a pale yellow oil in 87% yield by using 18 (0.50 mmol), 20c (1.0
mmol), NaBH(OACc)z (1.4 mmol) and dichloromethane (5.0 mL).

'H-NMR (400 MHz, CDCls) 6: 1.30 (3H, t, J = 7.6 Hz), 1.55 (6H, s), 2.25 (3H, s), 3.50(2H, s),
3.52(2H, s), 3.75(2H, s), 3.80 (3H, s), 4.25 (2H, g, J = 7.6 Hz), 6.20 (1H, s), 6.35(1H, s), 6.80 (2H,

s), 7.00 (1H, s), 7.40—7.50 (4H, m), 8.00-8.05 (2H, m).
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Ethyl 2-[4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)-2-
methylphenoxy]-2-methylpropanoate (21d).

This compound was obtained as a pale yellow oil in 62% yield by using 18 (1.0 mmol), 20d (1.0
mmol), NaBH(OAc)z (1.9 mmol) and dichloromethane (5.0 mL).

IH-NMR (400 MHz, CDCl3) 6: 1.30 (3H, t, J = 7.6 Hz), 1.55 (6H, s), 2.25 (3H, s), 2.30 (3H, s),
3.50(2H, s), 3.52(2H, s), 3.75(2H, s), 4.25 (2H, g, J = 7.6 Hz), 6.20 (1H, s), 6.35(1H, s), 6.80 (2H,

s), 7.00 (1H, s), 7.40-7.50 (4H, m), 8.00-8.05 (2H, m).

Ethyl 2-[4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJamino}methyl)-2,6-
dimethylphenoxy]-2-methylpropanoate (21e)

This compound was obtained as a pale yellow oil in 87% yield by using 18 (0.50 mmol), 20e (0.50
mmol), NaBH(OACc)3 (0.95 mmol) and dichloromethane (5.0 mL).

IH-NMR (400 MHz, CDCl3) 6: 1.30 (3H, t, J = 7.6 Hz), 1.55 (6H, s), 2.25 (3H, s), 2.60 (3H, s),
3.50 (2H, s), 3.52 (2H, s), 3.75 (2H, s), 4.25 (2H, g, J = 7.6 Hz), 6.20 (1H, s), 6.35(1H, s), 6.80 (2H,

s), 7.00 (1H, s), 7.40-7.50 (3H, m), 8.00-8.05 (2H, m).

Ethyl 2-[3-chloro-4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJamino}
methyl)phenoxy]-2-methylpropanoate (21f)

This compound was obtained as a pale yellow oil in 87% yield by using 18 (1.0 mmol), 20f (1.0
mmol), NaBH(OACc)3 (1.9 mmol) and dichloromethane (5.0 mL).

IH-NMR (400 MHz, CDCls) &: 1.21 (3H, t, J = 7.6 Hz), 1.67 (6H, s), 2.20 (3H, s), 3.50(2H, s),
3.70(2H, s), 3.75(2H, s), 4.23 (2H, g, J = 7.6 Hz), 6.22-6.24 (2H, m), 6.75-6.90 (2H, m), 7.40-7.50

(5H, m), 8.00-8.05 (2H, m).
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Ethyl 2-[4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)-3-
methoxyphenoxy]-2-methylpropanoate (219)

This compound was obtained as a pale yellow oil in 87% yield by using 18 (1.0 mmol), 20g (1.0
mmol), NaBH(OAc)z (1.9 mmol) and dichloromethane (5.0 mL).

IH-NMR (400 MHz, CDCls) &: 1.21 3H, t, J = 7.6 Hz), 1.62 (6H, s), 2.25 (3H, s), 3.50(2H, s),
3.60(2H, s), 3.70(2H, s), 3.75 (3H, s), 4.23 (2H, g, J = 7.6 Hz), 6.22-6.50 (4H, m), 7.40-7.50 (5H,

m), 8.00-8.05 (2H, m).

General procedure for 2-[4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]
amino}methyl)phenoxy]-2-methylpropanoic acid (22a—g)

To a solution of 21a—g in methanol and THF, NaOH (1M aqueous solution) was added and stirred
at room temperature. After HCI (1M aqueous solution) was added to the reaction mixture, the
solvent was removed in vacuo. After EtOAc was added to the residue, the mixture was washed with
water and brine, dried over Na>SO4 and concentrated. The crude product was purified by column

chromatography on silica gel (Chloroform/Methanol as eluent) to provide 22a—g.

2-[4-({(Furan-2-ylmethy)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJamino}methyl)phenoxy]-2-
methylpropanoic acid (22a)
This compound was obtained as a colorless solid in 73% yield by using 21a (0.33 mmol), NaOH

(1M aqueous solution, 1.0 mL), methanol (1.0 mL) and THF (2.0 mL).
IH-NMR (CDCl3) &: 1.60 (6H, s), 2.14 (3H, s), 3.12-3.62 (1H, m), 3.76 (2H, s), 4.02 (2H, s), 4.14

(2H, s), 6.37-6.38 (1H, m), 6.51 (1H, d, J = 2.4 Hz), 6.96 (2H, d, J = 8.5 Hz), 7.39-7.47 (6H, m),
8.00—-8.02 (2H, m).
MS (ESI) m/z: 461 [M+H]".

Anal. Calcd. for C27H2sN205:0.5H,0: C, 69.07; H, 6.23; N, 5.97. Found: C, 69.17; H, 6.31; N, 5.94.
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2-[2-Chloro-4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]Jamino}methyl)
phenoxy]-2-methylpropanoic acid (22b)

This compound was obtained as a pale yellow solid in 91% vyield by using 21b (0.35 mmol), NaOH
(1M aqueous solution, 1.0 mL), methanol (1.0 mL) and THF (2.0 mL).

IH-NMR (400 MHz, CDCls) &: 1.67 (6H, s), 2.40 (3H, s), 4.00 (2H, s), 4.10-4.25 (4H, m), 6.22
(1H, s), 6.89 (2H, m), 7.40-7.50 (5H, m), 7.70~7.80(1H, m), 8.00-8.10 (2H, m).

MS (ESI) m/z; 495 (M+H)*.

Anal. Calcd. for C27H27CIN20s5-2H,0-0.3CHCI3: C, 57.85; H, 5.57; N, 4.94. Found: C, 58.25; H,

5.92; N, 5.07.

2-[4-({(Furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)-2-methoxy
phenoxy]-2-methylpropanoic acid (22c)

This compound was obtained as a pale yellow solid in 86% yield by using 21c (0.95 mmol), NaOH
(1M aqueous solution, 2.0 mL), methanol (2.0 mL) and THF (4.0 mL).

IH-NMR (400 MHz, CDCls) &: 1.62 (6H, s), 2.30 (3H, s), 3.50(3H, s), 3.60(2H, s), 3.70 (2H, s),
3.90 (3H, s), 6.20 (1H, s), 6.35(1H, s), 6.90 (2H, s), 7.00 (1H, s), 7.40—7.50 (4H, m), 8.00-8.05 (2H,
m).

MS (ESI) m/z: 491(M+H)".

Anal. Calcd. for C2sH30N206-1.25H.0: C, 65.55; H, 6.38; N, 5.46. Found: C, 65.45; H, 6.33; N,

5.45.

2-[4-({(Furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methylJamino}methyl)-2-methyl
phenoxy]-2-methylpropanoic acid (22d)

This compound was obtained as a pale yellow solid in 86% yield by using 21d (0.32 mmol), NaOH
(1M aqueous solution, 1.0 mL), methanol (1.0 mL) and THF (2.0 mL).

IH-NMR (400 MHz, CDCls) 8: 1.55 (6H, s), 2.10 (3H, s), 2.20 (3H, ), 3.80 (2H, ), 4.05 (2H, ),
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4.15 (2H, s), 6.35 (1H, m), 6.50 (1H, m), 7.00 (1H, m), 7.10 (1H, m), 7.30-7.50 (6H, m), 8.00-8.05
(2H, m).

MS (ESI) m/z; 475 (M+H)*.

Anal. Calcd. for C2sH30N205-0.75H20: C, 68.91; H, 6.51; N, 5.74. Found: C, 68.99; H, 6.47; N,

5.66.

2-[4-({(Furan-2-ylmethy)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)-2,6-
dimethylphenoxy]-2-methylpropanoic acid (22e)

This compound was obtained as a colorless solid in 95% yield by using 21e (0.39 mmol), NaOH
(1M aqueous solution, 1.0 mL), methanol (1.0 mL) and THF (2.0 mL).

IH-NMR (400 MHz, CDCls) 6: 1.55 (6H, s), 2.20 (6H, s), 2.30 (3H, s), 3.50 (2H, s), 3.52 (2H, 9),
3.75 (3H, s), 6.20 (1H, s), 6.40(1H, s), 7.00 (2H, s), 7.40-7.50 (4H, m), 8.00-8.05 (2H, m).

MS (ESI) m/z; 489 (M+H)*.

HRMS (ESI) m/z: [M-H]" Calcd for C,oH,,N,O, 487.2239; Found 487.2252.

Anal. Calcd. for C2gH32N205:0.5H,0: C, 70.00; H, 6.68; N, 5.63. Found: C, 70.06; H, 6.71; N, 5.53.

2-[3-Chloro-4-({(furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)
phenoxy]-2-methylpropanoic acid (22f)

This compound was obtained as a pale yellow solid in 84% yield by using 21e (0.78 mmol), NaOH
(1M aqueous solution, 2.0 mL), methanol (2.0 mL) and THF (4.0 mL).

IH-NMR (400 MHz, CDCls) 6: 1.67 (6H, s), 2.05 (3H, s), 3.70(2H, s), 4.00-4.15 (5H, m), 6.30 (1H,
s), 6.50-6.53(1H, m), 6.75-6.90 (2H, m), 7.40—7.50 (5H, m), 8.00-8.05 (2H, m).

MS (ESI) m/z: 495 (M+H)".

Anal. Calcd. for C,7H27CIN2Os-H20: C, 63.22; H, 5.70; N, 5.46. Found: C, 63.35; H, 5.74; N, 5.17.
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2-[4-({(Furan-2-ylmethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)-3-methoxy
phenoxy]-2-methylpropanoic acid (229)

This compound was obtained as a pale yellow solid in 70% yield by using 21g (0.87 mmol), NaOH
(1M aqueous solution, 2.0 mL), methanol (2.0 mL) and THF (4.0 mL).

IH-NMR (400 MHz, CDCls) &: 1.62 (6H, s), 2.00 (3H, s), 3.50(3H, s), 3.80(2H, s), 4.00 (2H, s),
4.20 (2H, s), 6.20-6.60 (4H, m), 7.40-7.50 (6H, m), 8.00-8.05 (2H, m).

MS (ESI) m/z; 491 (M+H)*.

Anal. Calcd. for C2sH30N206-0.75H20: C, 66.72; H, 6.30; N, 5.56. Found: C, 66.86; H, 6.28; N,

5.49.
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General procedure for 2-[(substituted)-Fluorophenyl]-4,5-dimethyloxazole 3-oxide (25a—c)

To a solution of HCI (4M EtOAc solution, 5.0 mL) were added corresponding aldehyde (23a—c, 5.0
mmol) and diacetyl monooxyme (24, 0.51 g, 5.0 mmol) at 0°C and stirred at room temperature
overnight. After the solvent was removed in vacuo, the residue was solidified with diethyl ether to

provide 25a—c HCI salts.

2-(2-Fluorophenyl)-4,5-dimethyloxazole 3-oxide (25a)

This compound was obtained as a pale yellow solid in 81% yield.

IH-NMR (400 MHz, DMSO-de) &: 2.15 (3H, s), 2.41 (3H, s), 7.41-7.49 (2H, m), 7.63 (1H, dd, J =
13.7, 6.3 Hz), 8.82-8.86 (1H, m).

MS (ESI) m/z 208 (M+H)".

2-(3-Fluorophenyl)-4,5-dimethyl-oxazole 3-oxide (25b)

This compound was obtained as a pale yellow solid in 85% yield.

IH-NMR (400 MHz, CDCls) §: 2.48 (3H, s), 2.50 (3H, s), 7.38—7.43 (1H, m), 7.58-7.64 (1H, m),
8.01-8.04 (1H, m), 8.18-8.20 (1H, m).

MS (ESI) m/z: 208 (M+H)".

2-(4-Fluorophenyl)-4,5-dimethyloxazole 3-oxide (25¢)
This compound was obtained as a pale yellow solid in 47% yield.
'H-NMR (400 MHz, CDCls) 8: 1.45 (3H, s), 1.57 (3H, s), 7.34-7.37 (4H, m).

MS (ESI) m/z: 208 (M+H)".
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General procedure for 4-(chloromethyl)-2-[(substituted)-fluorophenyl]-5-methyl-1,3-oxazole
(26a—c)

To a solution of 25a—c in MeCN (40 ml) was added phosphoryl chloride at 0°C and stirred at room
temperature, overnight. After the solvent was removed in vacuo, the resulting solid was collected by

filtration and washed with water to provide 26a—c.

4-(Chloromethyl)-2-(2-fluorophenyl)-5-methyl-1,3-oxazole (26a)

This compound was obtained as a colorless solid in 79 % yield by using 25a (4.0 mmol), MeCN (40
mL) and phosphoryl chloride (8.0 mmol).

'H-NMR (400 MHz, CDCls) &: 2.45 (3H, s), 4.58 (2H, s), 7.16-7.27 (2H, m), 7.39-7.45 (1H, m),
7.98-8.03 (1H, m).

MS (ESI) m/z: 226 (M+H)".

4-(Chloromethyl)-2-(3-fluorophenyl)-5-methyl-1,3-oxazole (26b)

This compound was obtained as a colorless solid in 14 % yield by using 25b (3.0 mmol), MeCN
(5.0 mL) and phosphoryl chloride (3.0 mmol): *H-NMR (400 MHz, CDCls) §: 2.43 (3H, s), 4.54
(2H, s), 7.09-7.15 (1H, m), 7.38-7.43 (1H, m), 7.67-7.71 (1H, m), 7.77-7.80 (1H, m). MS (ESI)

m/z: 226 (M+H)".

4-(Chloromethyl)-2-(4-fluorophenyl)-5-methyl-1,3-o0xazole (26¢)

this compound was obtained as a colorless solid in 42 % yield by using 25c¢ (2.3 mmol), MeCN (20
mL) and phosphoryl chloride (4.7 mmol).

IH-NMR (400 MHz, DMSO-dg) : 2.42 (3H, s), 4.54 (2H, s), 7.10-7.15 (2H, m), 7.98-8.02 (2H,
m).

MS (ESI) m/z: 226 (M+H)".

81



[2-Phenyl-5-(trifluoromethyl)-1,3-oxazol-4-ylJmethanol (28)

To a solution of 27 (0.48 g, 1.9 mmol) in THF (30 mL), BHs-THF complex (1 M THF solution, 9.4
mL) was added and stirred at room temperature for 3 hours. After the solvent was removed in vacuo,
the residue was dissolved in CH2Clz, washed with water, dried over Na.SO4 and concentrated. The
crude product was purified by column chromatography on silica gel (Hexane/EtOAc = 3/1, v/v) to
provide 28 as a colorless solid (0.40 g, 87%).

IH-NMR (400 MHz, CDCls) 6: 2.17 (1H, br s), 4.76-4.77 (2H, m), 7.47-7.56 (3H, m), 8.07-8.10
(2H, m).

MS (ESI) m/z: 244 (M+H)*.

4-(Bromomethyl)-2-phenyl-5-(trifluoromethyl)-1,3-oxazole (29)

To a solution of 28 (0.19 g, 0.76 mmol) in CH2Cl> (20 mL) were added triphenylphosphine (0.40 g,
1.5 mmol) and N-bromosuccinimide (0.36 g, 1.5 mmol), and stirred at room temperature for 3 hours.
Water was added to the reaction mixture and extracted with CH2Cl,. The organic layer was dried
over Na;SO4 and concentrated. The crude product was purified by column chromatography on silica
gel (Hexane/EtOAC = 4/1, vIv) to provide 29 as a colorless solid (214 mg, 92%).

IH-NMR (400 MHz, CDCls) §: 4.48 (2H, s), 7.47-7.57 (3H, m), 8.07-8.10 (2H, m).

MS (ESI) m/z: 306 (M+H)*.

Ethyl 4-(bromomethyl)-2-phenyl-1,3-oxazole-5-carboxylate (31)

To a solution of 30 (0.97 g, 4.2 mmol) in CCls (20 mL) were added N-bromosuccinimide (0.75 g,
4.2 mmol) and 2,2'-azobis(isobutyronitrile) (0.14 g, 0.84 mmol), and stirred under a reflux condition
overnight. After precipitates were filtered out, the filtrate was concentrated and then the crude
product was purified by column chromatography on silica gel (Hexane/EtOAc = 93/7 then 9/1 as
eluent, v/v) to provide 31 as a colorless solid (766 mg, 45%).

IH-NMR (CDCls) 6: 1.45 (3H, t, J = 7.3 Hz), 4.46 (2H, q, J = 7.3 Hz), 4.73 (2H, s), 7.47-7.53 (3H,
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m), 8.14-8.15 (2H, m).

General procedure for 2-(substituted)amino-3-oxo-(alkanoic) acid ethyl ester (35a—c)

After 32—c was added to acetic acid, a solution of sodium nitrite in water was added dropwise to
this at 0°C. After the reaction mixture was stirred at room temperature overnight, saturated NaHCOs3
aqueous solution was added to the reaction mixture, extracted with EtOAc, dried over Na.SO4 and
concentrated to afford 33a—c. After 33a—c was dissolved in HCI (1M ethanol solution), 10%
palladium on carbon was added and then the reaction mixture was stirred under hydrogen
atmosphere at room temperature overnight. Palladium on carbon was filtered out and then the
filtrate was concentrated to provide 34a—c HCI salts. To a solution of 34a—c in CH2Cl, were added
triethylamine and a corresponding acid chloride. The mixture was stirred at room temperature for 2
hours. Water was added to the reaction mixture, extracted with CH2Cly, dried over Na>SO4 and
concentrated. The crude product was purified by column chromatography on silica gel to provide

35a—c.

2-[(Tetrahydropyran-4-ylcarbonyl)amino]-3-oxo-butyric acid ethyl ester (35a)

This compound was obtained as a pale yellow solid in 48% yield by using 32a (20 mmol), acetic
acid (20 mL), sodium nitrite (30 mmol) and 10% palladium on carbon (0.40 g), followed by 34a (10
mmol), TEA (30 mmol), tetrahydropyran-4-carbonyl chloride (12 mmol) and CH2Cl (0.10 L).
'H-NMR (400 MHz, CDCls) §: 1.32 (3H, t, J = 7.1 Hz), 1.77-1.84 (4H, m), 2.41 (3H, s), 2.44-2.52
(1H, m), 3.40-3.47 (2H, m), 3.99-4.04 (2H, m), 4.24-4.32 (2H, m), 5.23 (1H, d, J = 6.6 Hz), 6.65
(1H, d, J = 5.1 Hz).

MS (ESI) m/z: 258 (M+H)".

2-Benzoylamino-3-oxo0-pentanoic acid ethyl ester (35b)

This compound was obtained as a colorless oil in 78% yield by using 32b (8.7 mmol), acetic acid
83



(10 mL), sodium nitrite (13 mmol), 10% palladium on carbon (0.20 g), TEA (17 mmol), benzoyl
chloride (8.7 mmol) and CH.Cl, (50 mL).

'H-NMR (400 MHz, CDCls) 6: 1.15 (3H, t, J = 7.1 Hz), 1.32 (3H, t, J = 7.1 Hz), 2.75-2.91 (2H, m),
430 (2H,q,J=7.1Hz),5.44 (1H, d, J = 6.6 Hz), 7.33-7.56 (4H, m), 7.84—7.86 (2H, m).

MS (ESI) m/z: 264 (M+H)*.

2-Benzoylamino-4-methyl-3-oxo-pentanoic acid ethyl ester (35c)

This compound was obtained as a pale yellow solid in 67% yield by using 32c (32 mmol), acetic
acid (40 mL), sodium nitrite (47 mmol) and 10% palladium on carbon (0.50 g), followed by 34c (11
mmol), TEA (21 mmol), benzoyl chloride (16 mmol) and CH.Cl, (0.10 L).

IH-NMR (400 MHz, CDCls) &: 1.16 (3H, d, J = 6.8 Hz), 1.26 (3H, d, J = 6.8 Hz), 1.32 (3H, t, J =
7.1 Hz), 3.16 (1H, hept., J = 6.8 Hz), 4.26-4.34 (2H, m), 5.60 (1H, d, J = 6.5 Hz), 7.31 (1H, br d, J
= 6.5 Hz), 7.44-7.56 (3H, m), 7.83-7.87 (2H, m).

MS (ESI) m/z: 278 (M+H)*.

General procedure for Ethyl 5-(substituted)-2-(substituted)-1,3-oxazole-4-carboxylate (36a—c)
To a solution of 35a—c in chloroform (0—5 mL) was added phosphoryl chloride and stirred under
reflux conditions for 1 hour. The reaction mixture was dropped into an ice-cold saturated NaHCO3
aqueous solution and then the mixture was stirred for 2 hours. Organics was extracted with
chloroform, dried over Na,SO4 and concentrated. The crude product was purified by column

chromatography on silica gel (Hexane/EtOAC) to provide 36a—c.

Ethyl 5-methyl-2-(tetrahydro-2H-pyran-4yl)-1,3-oxazole-4-carboxylate (36a)
This compound was obtained as a pale yellow oil in 63% vyield by using 35a (2.2 mmol), CHCI3 (10
mL) and phosphoryl chloride (5.0 mL).

IH-NMR (400 MHz, CDCls) §: 1.32 (3H, t, J = 6.7 Hz), 1.97 (4H, brs), 2.61 (3H, s), 3.08 (1H, br s),
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3.47-3.55 (2H, m), 4.00-4.06 (2H, m), 4.39 (2H, d, J = 6.7 Hz).

MS (ESI) m/z: 240 (M+H)".

Ethyl 5-ethyl-2-phenyl-1,3-o0xazole-4-carboxylate (36b)

This compound was obtained as a colorless solid in 88% vyield by using 35b (6.7 mmol), and
phosphoryl chloride (11 mL).

IH-NMR (400 MHz, CDCls) &: 1.35 (3H, t, J = 7.6 Hz), 1.42 (3H, t, J = 7.1 Hz), 3.14 (2H, t, J = 7.6
Hz), 4.43 (2H, t, J = 7.1 Hz), 7.45-7.47 (3H, m), 8.07-8.10 (2H, m).

MS (ESI) m/z: 246 (M+H)*.

Ethyl 5-(propan-2-yl)-2-phenyl-1,3-oxazole-4-carboxylate (36c)

This compound was obtained as a pale yellow solid in 90% yield by using 35c¢ (9.3 mmol), and
phosphoryl chloride (16 mL).

IH-NMR (400 MHz, CDCl3) §: 1.37 (6H, d, J = 7.0 Hz), 1.43 (3H, t, J = 7.1 Hz), 3.85 (1H, hept., J
=7.0Hz),443 (2H,q,J= 7.1 Hz), 7.44-7.48 (3H, m), 8.06-8.10 (2H, m).

MS (ESI) m/z: 260 (M+H)".

General procedure for 4-Chloromethyl-5-(substituted)-2-(substituted)-1,3-oxazole (38a—c)

To a solution of 36a—c in THF was added lithium borohydride and stirred under a reflux condition
for 1 hour. After the solvent was removed in vacuo, water was added to the residue, extracted with
CHJCly, dried over NaSOs and concentrated. The crude product was purified by column
chromatography on silica gel (chloroform/methanol) to provide 37a—c. To a solution of 37a—c in
chloroform was added thionyl chloride and stirred at room temperature for 2 hours. After the
solvent was removed in vacuo, the crude product was purified by column chromatography on silica

gel (hexane/EtOAC) to provide 38a—c.
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4-(Chloromethyl)-5-methyl-2-(tetrahydro-2H-pyran-4-yl)-1,3-oxazole (38a)

This compound was obtained as a pale yellow solid in 18% yield by using 36a (3.3 mmol), lithium
borohydride (10 mmol), THF (50 mL), thionyl chloride (10 mmol) and chloroform (15 mL).
IH-NMR (400 MHz, CDCl3) §: 1.86-1.99 (4H, m), 2.32 (3H, s), 2.95-3.03 (1H, m), 3.47-3.54 (2H,
m), 3.99-4.04 (2H, m), 4.47 (2H, s).

MS (ESI) m/z: 216 (M+H)".

4-(Chloromethyl)-5-ethyl-2-phenyl-1,3-oxazole (38b)

This compound was obtained as a yellow oil in 86% vyield by using 36b (5.7 mmol), lithium
borohydride (8.6 mmol), THF (70 mL), thionyl chloride (15 mmol) and chloroform (30 mL).
IH-NMR (400 MHz, CDCl3) 6:1.33 (3H, t, J = 7.6 Hz), 2.79 (2H, q, J = 7.6 Hz), 457 (2H, 9),
7.42-7.45 (3H, m), 8.00-8.04 (2H, m).

MS (ESI) m/z: 222 (M+H)*.

4-(Chloromethyl)-5-(propan-2-yl)-2-phenyl-1,3-oxazole (38c)

This compound was obtained as a yellow oil in 89% yield by using 36¢ (8.3 mmol), lithium
borohydride (12 mmol) and THF (0.10 L), followed by 37c (3.0 mmol), thionyl chloride (9.0 mmol)
and chloroform (20 mL).

IH-NMR (400 MHz, CDCls) &: 1.37 (6H, d, J = 7.1 Hz), 3.19 (1H, g, J = 7.1 Hz), 4.59 (2H, s),

7.42-7.47 (3H, m), 8.00-8.04 (2H, m).

General procedure for 2-[4-({[2-(Substituted)-5-(substituted)oxazol-4-ylmethyl]furan-2-yl

methylamino}methyl)-2,6-dimethylphenoxy]-2-methylpropionic acid tert-butyl ester (40a—c,
f—iand m)

To a solution of 26a—c, 29, 31 or 38a—c with 39 in DMF was added potassium carbonate and stirred

at 40°C for 1-3 days. Water was added to the reaction mixture and extracted with EtOAc. The
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organic layer was washed with brine, dried over Na>SO4 and concentrated. The crude product was

purified by column chromatography on silica gel (Hexane/EtOAC) to provide 40.

tert-Butyl 2-(4-{[{[2-(2-fluorophenyl)-5-methyl-1,3-0xazol-4-yl]methyl}(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40a).

This compound was obtained as a pale yellow solid in 81% yield by using 26a (1.0 mmol), 39 (1.0
mmol), potassium carbonate (1.2 mmol) and DMF (10 mL).

IH-NMR (400 MHz, CDCls) 6:1.41 (6H, s), 1.51 (9H, s), 2.21 (6H, s), 2.29 (3H, s), 3.54 (2H, 9),
3.57 (2H, s), 3.76 (2H, s), 6.26-6.28 (1H, m), 6.33-6.35 (1H, m), 6.98 (2H, s), 7.14-7.26 (2H, m),
7.37-7.40 (2H, m), 8.00-8.04 (1H, m).

MS (EI) m/z: 562 M*.

tert-Butyl 2-(4-{[{[2-(3-fluorophenyl)-5-methyl-1,3-o0xazol-4-yl]methyl}(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40b)

This compound was obtained as a colorless solid in 34% yield by using 26b (0.34 mmol), 39 (0.90
mmol), potassium carbonate (0.38 mmol) and DMF (5.0 mL).

IH-NMR (400 MHz, CDCls) 6: 1.41 (6H, s), 1.51 (9H, s), 2.21 (6H, s), 2.26 (3H, s), 3.54 (4H, s),
3.77 (2H, s), 6.25-6.27 (1H, m), 6.35 (1H, br s), 6.97 (2H, s), 7.06-7.13 (1H, m), 7.37-7.44 (2H,
m), 7.68-7.72 (1H, m), 7.80 (1H, d, J = 7.4 Hz).

MS (ESI) m/z: 563 (M+H)".

tert-Butyl 2-(4-{[{[2-(4-fluorophenyl)-5-methyl-1,3-0xazol-4-yl]methyl}(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40c).
This compound was obtained as a colorless solid in 86% vyield by using 26¢ (0.91 mmol), 39 (0.91
mmol), potassium carbonate (1.0 mmol) and DMF (10 mL).

IH-NMR (400 MHz, CDCls) &: 1.41 (6H, s), 1.51 (9H, s), 2.21 (6H, s), 2.25 (3H, ), 3.53 (4H, 5),
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3.77 (2H, s), 6.25-6.26 (1H, m), 6.33-6.35 (1H, m), 6.97 (2H, s), 7.08-7.15 (2H, m), 7.40-7.41
(1H, m), 7.98-8.02 (2H, m).

MS (ESI) m/z: 563 (M+H)*.

tert-Butyl 2-[4-({[(2-phenyl-5-ethyl-1,3-0xazol-4-yl)methyl](furan-2-ylmethyl)amino}methyl)-2,6-
dimethylphenoxy]-2-methylpropanoate (40f)

This compound was obtained as a colorless solid in 22% vyield by using 38b (1.1 mmol), 39 (1.1
mmol), potassium carbonate (1.2 mmol) and DMF (10 mL).

IH-NMR (400 MHz, CDCl3) 6: 1.23 (3H, t, J = 7.6 Hz), 1.41 (6H, s), 1.51 (9H, s), 2.21 (6H, s),
2.64 (2H, g, J = 7.6 Hz), 3.53 (2H, s), 3.56 (2H, s), 3.76 (2H, 5), 6.26 (1H, d, J = 2.9 Hz), 6.34 (1H,
dd, J=2.9, 1.7 Hz), 6.98 (2H, s), 7.39-7.46 (4H, m), 8.01-8.04 (2H, m).

MS (ESI) m/z: 559 (M+H)*.

tert-Butyl 2-(4-{[{[2-phenyl-5-(propan-2-yl)-1,3-oxazol-4-yl]methyl}(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40g)

This compound was obtained as a colorless solid in 57% yield by using 38c (0.90 mmol), 39 (0.90
mmol), potassium carbonate (1.4 mmol) and DMF (10 mL).

'H-NMR (DMSO-Ds) 6: 1.20 (6H, d, J = 6.8 Hz), 1.33 (9H, s), 2.13 (6H, s), 2.97-3.03 (1H, m),
3.46 (2H, s), 3.49 (2H, s), 3.69 (2H, s), 6.37 (1H, d, J = 3.2 Hz), 6.43-6.44 (1H, m), 6.97 (2H, s),

7.48-7.54 (3H, m), 7.62-7.63 (1H, m), 7.92-7.96 (2H, m).

tert-Butyl 2-(4-{[{[2-phenyl-5-(trifluoromethyl)-1,3-oxazol-4-yl]methyl}(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40h)

This compound was obtained as a colorless solid in 87% yield by using 29 (0.69 mmol), 39 (0.69
mmol), potassium carbonate (0.76 mmol) and DMF (5.0 mL).

IH-NMR (400 MHz, CDCls) &: 1.40 (6H, s), 1.51 (9H, s), 2.20 (6H, s), 3.59 (2H, s), 3.75 (2H, 5),
88



3.82 (2H, s), 6.27 (1H, d, J = 3.2 Hz), 6.33-6.35 (1H, m), 6.98 (2H, s),7.40-7.41 (1H, m),
7.47-7.52 (3H, m), 8.09-8.12 (2H, m).

MS (ESI) m/z: 599 (M+H)*.

Ethyl 4-{[{4-[(1-tert-butoxy-2-methyl-1-oxopropan-2yl)oxy]-3,5-dimethylbenzyl}(furan-2-yl
methyl)amino]methyl}-2-phenyl-1,3-oxazole-5-carboxylate (40i)

This compound was obtained as a pale yellow oil in 91% yield by using 31 (1.9 mmol), 39 (1.8
mmol), potassium carbonate (1.9 mmol) and DMF (10 mL).

IH-NMR (400 MHz, CDCl3) 6: 1.35 (3H, t, J = 7.1 Hz), 1.40 (6H, s), 1.50 (9H, s), 2.20 (6H, s),
3.65 (2H, s), 3.84 (2H, s), 4.03 (2H, s), 4.34 (2H, g, J = 7.1 Hz), 6.24-6.36 (2H, m), 7.00 (2H, s),

7.40 (1H, br s), 7.48-7.53 (3H, m), 8.18-8.21 (2H, m).

tert-Butyl 2-(4-{[{[2-(tetrahydro-2H-pyran-4-yl)-5-methyl-1,3-oxazol-4-ylJmethyl}(furan-2-yl
methyl)amino]methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40m)

This compound was obtained as a colorless solid in 77% yield by using 38a (0.59 mmol), 39 (0.59
mmol), potassium carbonate (0.88 mmol) and DMF (10 mL).

IH-NMR (400 MHz, CDCls) 6: 1.42 (6H, s), 1.51 (9H, s), 1.89-1.97 (4H, m), 2.14-2.23 (9H, m),
2.94-2.99 (1H, m), 3.42-3.54 (6H, m), 3.70 (2H, s), 3.98-4.04 (2H, m), 6.20-6.23 (1H, m), 6.32
(1H, brs), 6.96 (2H, s), 7.38 (1H, br s).

MS (ESI) m/z: 553 (M+H)*.

tert-Butyl 2-[4-({(furan-2-ylmethyl)[(2-phenyl-1,3-0xazol-4-yl)carbonyl]amino}methyl)-2,6-
dimethylphenoxy]-2-methylpropanoate (40d)

To a solution of methyl 2-phenyl-1,3-oxazole-4carboxylate (0.21 g, 1.0 mmol) in THF (7.0 mL) and
water (2.0 mL) was added lithium hydroxide (49 mg, 2.0 mmol) and stirred at room temperature

overnight. HCI (1M aqueous solution, 1.0 mmol) was added to the reaction mixture and then stirred
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at room temperature. After the solvent was removed in vacuo, DMF (10 mL), 39 (0.38 g, 1.0 mmol),
EDCI (0.39 g, 2.0 mmol) and HOBt (69 mg, 0.51 mmol) were added to the residue and stirred at
room temperature for 2 days. After the solvent was removed in vacuo, water was added to the
residue and extracted with EtOAc. The organic layer was dried over Na,SO4 and concentrated. The
crude product was purified by column chromatography on silica gel (Hexane/EtOAc = 3/1, v/v) to
provide 40d as a colorless solid (0.23 g, 41%).

IH-NMR (400 MHz, CDCl3) 6:1.43 (6H, s), 1.51 (9H, s), 2.22 (6H, s), 4.61, 4.64 (2H, each s), 5.11,
5.14 (2H, each s), 6.27-6.32 (2H, m), 6.94 (2H, s), 7.36—7.49 (4H, m), 7.95-8.07 (2H, m),
8.26-8.33 (1H, m).

MS (ESI) m/z: 545 (M+H)*.

tert-Butyl 2-[4-({[(2-phenyl -1,3-oxazol-4-yl)methyl](furan-2-ylmethyl)amino}methyl)-2,6-
dimethylphenoxy]-2-methylpropanoate (40e)

To a solution of 40d (0.23 g, 0.42 mmol) in THF (20 mL) was added BHs-THF complex (1 M THF
solution, 4.2 mL) and stirred at 50°C overnight. After the solvent was removed in vacuo, EtOH (8.0
mL), water (2.0 mL) and TEA (2.0 mL) were added to the residue and stirred under a reflux
condition for 2 hours. After the solvent was removed in vacuo, water was added to the residue,
extracted with DCM, dried over Na,SO4 and concentrated. The crude product was purified by
column chromatography on silica gel (Hexane/EtOAc = 2/1, v/v) to provide 40e as a colorless solid
(0.11 g, 50%).

IH-NMR (400 MHz, CDCls) 6: 1.42 (6H, s), 1.51 (9H, s), 2.23 (6H, s), 3.58 (2H, s), 3.69 (2H, 9),
3.75 (2H, s), 6.24 (1H, d, J = 3.1 Hz), 6.34 (1H, dd, J = 3.1, 2.0 Hz), 7.00 (2H, s), 7.41-7.47 (4H,
m), 7.63 (1H, s), 8.04-8.06 (2H, m).

MS (ESI) m/z: 531 (M+H)*.
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tert-Butyl 2-(4-{[{[2-phenyl -5-(hydroxymethyl)-1,3-0xazol-4-ylJmethyl}(furan-2-ylmethyl)
amino]methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40Kk)

To a mixture of 40i (0.85 g, 1.4 mmol), THF (15 mL) and water (3.0 mL) was added NaOH (1M
aqueous solution, 3.1 mL) and stirred at 50°C for 1.5 hours and then stirred at room temperature for
3 days. After HCI (1M aqueous solution, 3.1 mL) was added to the reaction mixture, the solvent
was removed in vacuo. After CH>Cl> was added to the residue, precipitates were filtered out and the
filtrate was concentrated. After the residue was dissolved in THF (20 mL), N-methylmorpholine
(0.19 mL, 1.7 mmol) and isobutyl chloroformate (0.22 mL, 1.7 mmol) were added to the reaction
solution at -40°C and stirred at the same temperature for 15 minutes. After precipitates were filtered
out, sodium borohydride (79 mg, 2.1 mmol) was added to the filtrate and stirred at room
temperature for 1 hour. After the solvent was removed in vacuo, water was added to the residue,
extracted with CH2Cl>, dried over Na,SO4 and concentrated. The crude product was purified by
column chromatography on silica gel (Hexane/EtOAc = 3/1, v/v) to provide 40k as a pale yellow
solid (0.59 g, 65%).

IH-NMR (400 MHz, CDCl3) 6: 1.42 (6H, s), 1.51 (9H, s), 2.22 (6H, s), 3.56 (2H, br s), 3.70 (4H, br
s), 4.69 (2H, s), 6.28-6.36 (2H, m), 6.94 (2H, br s), 7.40-7.48 (4H, m), 7.95-8.01 (2H, m).

MS (ESI) m/z: 561 (M+H)*.

tert-Butyl 2-(4-{[{[2-phenyl -5-(dimethylcarbamoyl)-1,3-oxazol-4-ylJmethyl}(furan-2-yl
methyl)amino]methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (40l)

To a mixture of 40i (0.68 g, 1.1 mmol), THF (20 mL) and water (5.0 mL) was added NaOH (1M
aqueous solution, 3.4 mL) and stirred at 50°C for 4 hours. After DMF (20 mL), dimethylamine HCI
salts (0.14 g, 1.7 mmol), EDCI (0.43 g, 2.3 mmol) and HOBt (76 mg, 0.57 mmol) were added to the
reaction mixture at room temperature and the mixture was stirred overnight. After the solvent was
removed in vacuo, water was added to the residue, extracted with EtOAc, dried over Na,SO4 and

concentrated. The crude product was purified by column chromatography on silica gel
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(Hexane/EtOAc = 1/1, v/v) to provide 40l as a pale yellow solid (0.64 g, 94%).

'H-NMR (400 MHz, CDCls) 6: 1.40 (6H, s), 1.51 (9H, s), 2.21 (6H, s), 3.10 (3H, s), 3.16 (3H, s),
3.61 (2H, s), 3.79 (2H, s), 3.93 (2H, s), 6.25 (1H, s), 6.32 (1H, s), 7.00 (2H, s), 7.38-7.51 (4H, m),
8.09-8.10 (2H, m).

MS (ESI) m/z: 602 (M+H)*.

General procedure for 2-[4-({[2-(Substituted)-5-(substituted)oxazol-4-ylmethyl]furan-2-yl
methylamino}methyl)-2,6-dimethylphenoxy]-2-methylpropionic acid (41a—m)

To a solution of 40 in CH2Cl> was added HCI (4M dioxane solution) and stirred at room
temperature overnight. After the solvent was removed in vacuo, the residue was purified by

preparative thin-layer chromatography (dichloromethane/MeOH) to provide 41a—m.

2-(4-{[{[2-(2-Fluorophenyl)-5-methyl-1,3-o0xazol-4-ylJmethyl}(furan-2-ylmethyl)amino]methyl}-2,
6-dimethylphenoxy)-2-methylpropanoic acid (41a)

This compound was obtained as a pale yellow solid in 89% yield by using 40a (0.79 mmol), CH.Cl,
(3.0 mL) and HCI (4M dioxane solution, 6.0 mL).

IH-NMR (400 MHz, DMSO-ds) 5: 1.33 (6H, s), 2.14 (6H, s), 2.25 (3H, s), 3.48 (2H, s), 3.50 (2H, 5),
3.69 (2H, s), 6.37 (1H, d, J = 3.2 Hz), 6.43 (1H, d, J = 3.2, 1.7 Hz), 6.97 (2H, ), 7.33-7.40 (2H, m),
7.51-7.57 (1H, m), 7.62-7.63 (LH, m), 7.96-8.00 (1H, m).

MS (ESI) m/z : 507(M+H)".

Anal. Calcd. for C29H31FN205-0.3H20-0.25dioxane: C, 67.48; H, 6.34; F,3.56; N, 5.25. Found: C,

67.51; H, 6.22; F, 3.51; N, 5.42.

2-(4-{[{[2-(3-Fluorophenyl)-5-methyl-1,3-0xazol-4-yl]methyl}(furan-2-ylmethyl)amino]methyl}-2,
6-dimethylphenoxy)-2-methylpropanoic acid (41b)

This compound was obtained as a colorless solid in 73% vyield by using 40b (0.12 mmol), CH.Cl;
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(3.0 mL) and HCI (4M dioxane solution, 3.0 mL).

'H-NMR (400 MHz, DMSO-ds) 6: 1.26 (6H, s), 2.06 (6H, s), 2.17 (3H, s), 3.40 (2H, s), 3.42 (2H, 3),
3.62 (2H, s), 6.29 (1H, d, J = 3.2 Hz), 6.35-6.37 (1H, m), 6.89 (2H, s), 7.24-7.30 (1H, m),
7.47-7.60 (3H, m), 7.70 (1H, d, J = 6.8 Hz), 12.75 (1H, br s).

MS (ESI) m/z: 507(M+H)*.

Anal. Calcd. for C29H31FN20s-0.3H20: C, 68.03; H, 6.22; F, 3.71; N, 5.47. Found: C, 67.98; H,

6.14; F, 3.82; N, 5.39.

2-(4-{[{[2-(4-Fluorophenyl)-5-methyl-1,3-oxazol-4-ylJmethyl}(furan-2-ylmethyl)amino]methyl}-2,
6-dimethylphenoxy)-2-methylpropanoic acid (41c)

This compound was obtained as a colorless solid in 47% yield by using 40c (0.87 mmol), CH2Cl>
(5.0 mL) and HCI (4M dioxane solution, 5.0 mL).

IH-NMR (400 MHz, DMSO-ds) 6: 1.32 (6H, s), 2.13 (6H, s), 2.23 (3H, s), 3.45 (2H, s), 3.49 (2H, 9),
3.69 (2H, s), 6.36 (1H, d, J = 2.9 Hz), 6.43 (1H, dd, J = 2.9, 1.8 Hz), 6.95 (2H, s), 7.33-7.37 (2H,
m), 7.62 (1H, d, J = 1.8 Hz), 7.95-7.99 (2H, m), 12.81 (1H, br s).

MS (ESI) m/z: 507 (M+H)".

Anal. Calcd. for C29H31FN205-0.3H20-0.15dioxane: C, 67.93; H, 6.28; F,3.63; N, 5.35. Found: C,

67.77; H, 6.25; F, 3.63; N, 5.29.

2-[4-({[(2-Phenyl -1,3-oxazol-4-yl)methyl](furan-2-ylmethyl)amino}methyl)-2,6-dimethyl
phenoxy]-2-methylpropanoic acid (41e)

This compound was obtained as a colorless solid in 67% yield by using 40e (0.21 mmol), CH2Cl;
(5.0 mL) and HCI (4M dioxane solution, 10 mL).

IH-NMR (400 MHz, CDCls) 6: 1.31 (6H, s), 2.18 (6H, s), 3.51 (2H, s), 3.56 (2H, s), 3.65 (2H, s),
6.37 (1H, d, J = 2.9 Hz), 6.43 (1H, dd, J = 2.9, 2.0 Hz), 6.98 (2H, ), 7.52—7.56 (3H, m), 7.63 (1H,

dd, J = 1.7, 0.7 Hz), 7.97-8.00 (2H, m), 8.08 (1H, s).
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MS (ESI) m/z: 475 (M+H)*.

2-[4-({[(2-Phenyl-5-ethyl-1,3-0xazol-4-yl)methyl](furan-2-ylmethyl)amino}methyl)-2,6-dimethyl
phenoxy]-2-methylpropanoic acid (41f)

This compound was obtained as a colorless solid in 50% yield by using 40f (0.25 mmol), CH2Cl>
(5.0 mL) and HCI (4M dioxane solution, 5.0 mL).

IH-NMR (400 MHz, DMSO-dg) 6: 1.16 (3H, t, J = 7.5 Hz), 1.32 (6H, s), 2.14 (6H, s), 2.60 (2H, g, J
= 7.5 Hz), 3.46 (2H, s), 3.49 (2H, s), 3.69 (2H, s), 6.36 (1H, d, J = 3.2 Hz), 6.43 (1H, dd, J = 3.2,
2.0 Hz), 6.96 (2H, s), 7.46-7.54 (3H, m), 7.62—7.63 (1H, m), 7.93-7.95 (2H, m).

MS (ESI) m/z: 503 (M+H)".

Anal. Calcd. for C3H34N205-0.3H,0: C, 70.93; H, 6.86; N, 5.51. Found: C, 70.89; H, 6.86; N, 5.42.

2-(4-{[{[2-Phenyl-5-(propan-2-yl)-1,3-oxazol-4-yl]methyl }(furan-2-ylmethyl)amino]methyl}-2,6-
dimethylphenoxy)-2-methylpropanoic acid (41g)

This compound was obtained as a colorless solid in 37% yield by using 40g (0.50 mmol), CH2Cl>
(5.0 mL) and HCI (4M dioxane solution, 5.0 mL).

IH-NMR (400 MHz, DMSO-ds) &: 1.20 (6H, d, J = 6.8 Hz), 1.33 (6H, s), 2.13 (6H, s), 2.97-3.03
(1H, m), 3.46 (2H, s), 3.49 (2H, s), 3.69 (2H, s), 6.36-6.38 (1H, M), 6.42-6.44 (1H, m), 6.97 (2H,
s), 7.46-7.55 (3H, m), 7.62-7.63 (1H, m), 7.92-7.96 (2H, m), 12.80 (1H, br s).

MS (FAB) m/z: 517(M+H)*.

Anal. Calcd. for C31H3sN205-0.3H,0: C, 71.32; H, 7.07; N, 5.37. Found: C, 71.35; H, 7.00; N, 5.17.

2-(4-{[{[2-Phenyl-5-(trifluoromethyl)-1,3-oxazol-4-ylJmethyl }(furan-2-ylmethyl)amino]methyl}-2,
6-dimethylphenoxy)-2-methylpropanoic acid (41h)
This compound was obtained as a pale yellow solid in 82% yield by using 40h (0.60 mmol),

CH2Cl> (5.0 mL) and HCI (4M dioxane solution, 5.0 mL).
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IH-NMR (400 MHz, DMSO-ds) &: 1.29 (6H, s), 2.09 (6H, s), 3.55 (2H, s), 3.67 (2H, s), 3.78 (2H, 9),
6.37 (1H, d, J = 3.2 Hz), 6.43 (1H, dd, J = 3.2, 2.0 Hz), 6.94 (2H, s), 7.57-7.66 (4H, m), 8.03-8.05
(2H, m).

MS (ESI) m/z: 543 (M+H)".

Anal. Calcd. for C29H29N205-0.4H.0: C, 63.36; H, 5.46; N, 5.10; F, 10.37. Found: C, 63.28; H,

5.39; N, 5.16; F, 10.46.

2-(4-{[{[2-Phenyl -5-(hydroxymethyl)-1,3-oxazol-4-yl]methyl}(furan-2-ylmethyl)amino]methyl}-
2,6-dimethylphenoxy)-2-methylpropanoic acid (41k)

This compound was obtained as a colorless solid in 77% yield by using 40k (0.31 mmol) CHCl;
(10 mL) and HCI (4M dioxane solution, 10 mL).

'H-NMR (400 MHz, DMSO-ds) d: 1.33 (6H, s), 2.14 (6H, s), 3.50 (2H, s), 3.53 (2H, s), 3.70 (2H, s),
4.43 (2H, s), 5.33 (1H, br s), 6.37 (1H, d, J = 3.2 Hz), 6.43 (1H, dd, J = 3.2, 1.9 Hz), 6.98 (2H, s),
7.51-7.56 (3H, m), 7.63 (1H, dd, J = 1.9, 0.7 Hz), 7.96-7.99 (2H, m).

MS (ESI) m/z: 505 (M+H)*.

Anal. Calcd. for C29H32N206-0.3H20: C, 68.30; H, 6.44; N, 5.49. Found: C, 68.26; H, 6.38; N, 5.38.

2-(4-{[{[2-Phenyl -5-(dimethylcarbamoyl)-1,3-0xazol-4-ylJmethyl}(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoic acid (41l)

This compound was obtained as a colorless solid in 77% vyield by using 40l (0.27 mmol) CHCl;
(3.0 mL) and HCI (4M dioxane solution, 6.0 mL).

'H-NMR (400 MHz, DMSO-dg) 6: 1.32 (6H, s), 2.13 (6H, s), 2.98 (3H, br s), 3.11 (3H, br s), 3.53
(2H, s), 3.70 (2H, s), 3.75 (2H, s), 6.33 (1H, d, J = 3.1 Hz), 6.41 (1H, dd, J = 3.1, 2.0 Hz), 6.95 (2H,
s), 7.56-7.61 (4H, m), 8.03-8.06 (2H, m), 12.79 (1H, br s).

MS (FAB) m/z: 546 (M+H)".

Anal. Calcd. for C31H3sN306-0.6H20: C, 66.91; H, 6.56; N, 7.55. Found: C, 66.88; H, 6.48; N, 7.45.
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2-(4-{[{[2-(Tetrahydro-2H-pyran-4-yl)-5-methyl-1,3-oxazol-4-ylJmethyl }(furan-2-ylmethyl)amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoic acid (41m)

This compound was obtained as a colorless solid in 75% yield by using 40m (0.46 mmol) CHxCl>
(5.0 mL) and HCI (4M dioxane solution, 5.0 mL).

IH-NMR (400 MHz, DMSO-ds) 6: 1.34 (6H, s), 1.62-1.75 (2H, m), 1.84-1.91 (2H, m), 2.12 (3H,
s), 2.14 (6H, s), 2.97-3.02 (1H, m), 3.30-3.47 (5H, m), 3.56-3.64 (3H, m), 3.84-3.89 (2H, m),
6.31-6.33 (1H, m), 6.40-6.42 (1H, m), 6.94 (2H, s), 7.61 (1H, s), 12.80 (1H, brs).

MS(FAB) m/z: 497 (M+H)*.

Anal. Calcd. for CogH3sN206-0.5H,0: C, 66.52; H, 7.38; N, 5.54. Found: C, 66.47; H, 7.40; N, 5.26.

General procedure for 2-[2,6-dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl][(1,3-
azol)-2-ylmethyl]amino}methyl)phenoxy]-2-methylpropanoic acid (43a—c)

To a solution of 42 in CH2Cl, were added a corresponding aldehyde and sodium
triacethoxyborohydride and stirred at room temperature overnight. The reaction mixture was diluted
with EtOAc, washed with water, saturated NaHCO3 aqueous solution and brine, dried over Na,SOs,
filtered and concentrated. The residue was purified by column chromatography on silica gel
(Hexane/EtOAC) to provide tertiary amine compounds. To a solution of the prepared compound in
methanol was added NaOH (2M aqueous solution) and stirred at room temperature overnight. The
reaction mixture was quenched by HCI (1M aqueous solution). After methanol was removed in
vacuo, the organics were extracted with EtOAc and then the organic layer was washed with brine,
dried over Na>SOs, filtered and concentrated. The residue was purified by column chromatography
on silica gel (CHCls/methanol) to provide the free form of 43a—c. 43a and 43b were
hydrochlorinated with HCI (4M dioxane solution), concentrated and recrystallized from

(Hexane/EtOAC) to afford 43a and 43b HCI salts, respectively.
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2-[2,6-Dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl](1,3-0xazol-2-ylmethyl)amino}
methyl)phenoxy]-2-methylpropanoic acid (43a)

This compound was obtained as HCI salt form of a colorless solid in 56% yield.

IH-NMR (400 MHz, DMSO-ds) J: 1.33 (6H, s), 2.14 (6H, s), 2.32 (3H, s), 4.11-4.35 (6H, m), 7.14
(2H, s), 7.30 (1H, m), 7.51-7.55 (3H, m), 7.93-7.95 (2H, m), 8.19 (1H, m).

MS (ESI) m/z: 490 (M+H)".

Anal. Calcd. for CogH31N30s-HCI: C, 63.93; H, 6.13; N, 7.99. Found: C, 63.63; H, 6.42; N, 7.58.

2-[2,6-Dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl](1,3-thiazol-2-ylmethyl)amino}
methyl)phenoxy]-2-methylpropanoic acid (43b)

This compound was obtained as HCI salt form of a colorless solid in 32% yield.

IH-NMR (400 MHz, CDCls) 6: 1.41 (6H, s), 2.22 (6H, s), 2.25 (3H, s), 3.64 (2H, s), 3.65 (2H, 5),
4.09 (2H, s), 7.04 (2H, s), 7.28 (1H, d, J = 3.2 Hz), 7.39-7.45 (3H, m), 7.69 (1H, d, J = 3.2 Hz),
7.98-8.01 (2H, m).

MS (ESI) m/z: 506 (M+H)*.

Anal. Calcd. for CogH31N3O4S 1.25HCI-0.75H.0: C, 59.55; H, 6.02; N, 7.45; S, 5.67; Cl, 7.84.

Found: C, 59.67; H, 5.92; N, 6.99; S, 5.45; ClI, 8.14.

2-[2,6-Dimethyl-4-({[(1-methyl-1H-imidazol-2yl)methyl] [(5-methyl-2-phenyl-1,3-0xazol-4-yl)
methylJamino}methyl)phenoxy]-2-methylpropanoic acid (43c)

This compound was obtained as a colorless solid in 44% vyield.

IH-NMR (400 MHz, DMSO-ds) 5: 1.32 (6H, s), 2.12 (6H, s), 2.22 (3H, ), 3.47 (2H, s), 3.48 (2H, 9),
3.51 (3H, s), 3.68 (2H, s), 6.76 (1H, d, J = 1.2 Hz), 6.91 (2H, s), 7.03 (1H, d, J = 1.2 Hz), 7.48-7.54
(3H, m), 7.92-7.94 (2H, m).

MS (ESI) m/z: 503 (M+H)".

Anal. Calcd. for C29H34N404-0.25H,0: C, 68.69; H, 6.86; N, 11.05. Found: C, 68.49; H, 6.93; N,
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10.76.

Ethyl 2-(4-{[(2-tert-butoxy-2-oxoethyl)amino]methyl}-2,6-dimethylphenoxy)-2-methyl
propanoate (45)

To a solution of 44 (16 g, 60 mmol) in THF (0.30 L) were added tert-butylglycinate (9.0 mL, 96
mmol) and MgSO4 (50 g), and then the mixture was stirred under a reflux condition for 4 hours.
After the insoluble matter was filtered through Celite, the filtrate was concentrated. After the
residue was dissolved with methanol (0.10 L), sodium borohydride (2.3 g, 60 mmol) was added at
0°C and then the reaction mixture was stirred at room temperature for 4 hours. The solvent was
removed in vacuo and the residue was diluted with EtOAc. The organic layer was washed with
saturated NaHCO3 aqueous solution and brine, dried over Na;SOs, filtered and concentrated. The
residue was purified by column chromatography on silica gel (CHCIls/MeOH = 99/1 then 19/1 as
eluent) to give compound 45 (22 g, 95%) as a pale yellow oil.

IH-NMR (400 MHz, CDCl3) &: 1.35 (3H, t, J = 7.1 Hz), 1.46 (6H, s), 1.48 (9H, s), 2.18 (6H, s),
3.30 (2H, s), 3.65 (2H, s), 4.29 (2H, g, J = 7.1 Hz), 6.93 (2H, s).

MS (ESI) m/z: 380 (M+H)*.

Ethyl 2-[4-({(2-tert-butoxy-2-oxoethyl)[(5-methyl-2-phenyl-1,3-o0xazol-4-yl)methyl]Jamino}
methyl)-2,6-dimethylphenoxy]-2-methylpropanoate (46)

To a solution of 4-(chloromethyl)-5-methyl-2-phenyl-1,3-oxazole (1.9 g, 9.0 mmol) and 45 (3.9 g,
10 mmol) in MeCN (30 mL) was added K>COs (2.5 g, 18 mmol). The reaction mixture was stirred
under a reflux condition for 24 hours. After cooling the mixture to an ambient temperature, the
solvent was removed in vacuo. The residue was diluted with EtOAc. The organic layer was washed
with water and brine, dried over Na>SOg, filtered and concentrated. The residue was purified by
column chromatography on silica gel (n-hexane/EtOAc = 9/1 then 2/1 as eluent) to provide

compound 46 (4.0 g, 81%) as a pale yellow oil.
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IH-NMR (400 MHz, CDCls) 6: 1.35 (3H, t, J = 7.1 Hz), 1.45 (6H, s), 1.48 (9H, s), 2.17 (6H, 5),
2.30 (3H, s), 3.30 (2H, s), 3.71 (2H, s), 3.75 (2H, s), 4.28 (2H, g, J = 7.1 Hz), 6.99 (2H, ),
7.38-7.46 (3H, m), 8.00-8.02 (2H, m).

MS (ESI) m/z: 551 (M+H)".

N-{4-[(1-Ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-N-[(5-methyl-2-phenyl-
1,3-oxazol-4-yl)methyl]glycine (47)

To a solution of 46 (4.0 g, 7.3 mmol) in CH2Cl, was added HCI (4M dioxane solution, 30 mL) at
0°C and stirred at room temperature for 14 hours. After the solvent was removed in vacuo, the
residue was solidified with n-hexane to provide compound 47 HCI salt (3.2 g, 82%) as a pale
yellow solid.

MS m/z: 495 (M+H)".

Ethyl 2-[4-({[2-(2-acetylhydrazinyl)-2-oxoethyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]
amino}methyl)-2,6-dimethylphenoxy]-2-methylpropanoate (49)

To a solution of 47 (0.40 g, 0.86 mmol) in DMF (3.0 mL) were added acetohydrazide (77 mg, 1.0
mmol), EDCI (0.25 g, 1.3 mmol) and HOBt (0.20 g, 1.3 mmol). The reaction mixture was stirred at
room temperature for 20 hours. The mixture was diluted with EtOAc, washed with water, 10% citric
acid aqueous solution, saturated NaHCO3s aqueous solution and brine, dried over Na;SQg, filtered
and concentrated to give 49 (0.50 g) as a pale yellow oil. This compound was used for the next
reaction without further purification.

IH-NMR (400 MHz, CDCl3) &: 1.35 (3H, t, J = 7.1 Hz), 1.45 (6H, s), 2.02 (3H, s), 2.18 (6H, ),
2.23 (3H, ), 3.40 (2H, s), 3.60 (2H, s), 3.65 (2H, s), 4.28 (2H, q, J = 7.1 Hz), 6.98 (2H, s),
7.42-7.45 (3H, m), 8.00-8.02 (2H, m), 8.62 (LH, br s), 10.12 (1H, brs).

MS (ESI) m/z: 551 (M+H)".
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2-[2,6-Dimethyl-4-({[(5-methyl-1,3,4-oxadiazol-2-yl)methyl][(5-methyl-2-phenyl-1,3-oxazol-4-
yl)methyllamino}methyl)phenoxy]-2-methylpropanoic acid (50)

To a solution of triphenylphosphine (0.68 g, 2.6 mmol) in CH2Cl> (15 ml) were added hex
achloroethane (0.51 g, 2.2 mmol) and triethylamine (0.72 mL, 5.1 mmol). After the reaction
mixture was stirred at room temperature for 10 minutes, a solution of 28 (0.50 g, 1.0 mm
ol) in CH2Cl> (5.0 mL) was added and stirred at the same temperature overnight. Saturated
NaHCO3 aqueous solution was added to the reaction mixture and stirred at an ambient te
mperature for 1 hour. The organics was extracted with CH>Cl> and washed with brine, drie
d over NaxSOs, filtered and concentrated. The residue was purified by column chromatograp
hy on silica gel (n-hexane/EtOAc = 4/1 then 1/2 as eluent) to provide ethyl 2-[2,6-dimethyl
-4-({[(5-methyl-1,3,4-oxadiazol-2-yl)methyl][(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]Jamino}

methyl)phenoxy]-2-methylpropanoate as a yellow oil. *H-NMR (400 MHz, CDCls) §: 1.35
(3H, t, J = 7.1 Hz), 1.45 (6H, s), 2.18 (6H, s), 2.27 (3H, s), 2.51 (3H, s), 3.67 (4H, br-s),
3.99 (2H, s), 4.28 (2H, g, J = 7.1 Hz), 6.98 (2H, s), 7.40-7.45 (3H, m), 8.00-8.02 (2H,

m). MS m/z: 533 (M+H)*. To a solution of the prepared ester compound in MeOH (10 ml)
was added NaOH (1N aqueous solution, 3.0 ml) at room temperature and stirred under a r
eflux condition for 1 hour. After cooling the mixture to an ambient temperature, the reactio
n mixture was quenched by the addition of HCI (1N aqueous solution, 3.0 mL). The solve
nt was removed in vacuo and the residue was diluted with EtOAc. The organic layer was

washed with water, brine, dried over NaSOgs, filtered and concentrated. The residue was pu
rified by column chromatography on silica gel (CHCI:/MeOH = 19/1 then 9/1 as eluent). H
Cl (4M dioxane solution) was added to the obtained the free form and then the solvent wa
s removed in vacuo to give 50 HCI salt as a colorless solid (315 mg, 70%).

IH-NMR (400 MHz, DMSO-dg) J: 1.33 (6H, s), 2.13 (6H, s), 2.29 (3H, ), 2.46 (3H, S), 3.66-4.26
(6H, m), 7.05 (2H, s), 7.50~7.52 (3H, m), 7.91-7.93 (2H, m).

MS (ESI) m/z: 505 (M+H)*.
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HRMS (ESI) m/z: [M-H]" Calcd for C,.H,.N

,sHs; N, O, 503.2300; Found 503.2280.

4

Anal. Calcd. for C2gH32N40s-HCI-0.75H20: C, 60.64; H, 6.27; N, 10.10; ClI, 6.39. Found: C, 61.04;

H, 6.47; N, 9.69; ClI, 6.22.

Ethyl 2-[4-({(2-amino-2-oxoethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]amino}methyl)-
2,6-dimethylphenoxy]-2-methylpropanoate (53)

To a solution of 47 (0.40 g, 0.86 mmol) in DMF (3.0 mL) were added ammonium chloride (55 mg,
1.0 mmol), EDCI (0.25 g, 1.3 mmol) and HOBt (0.20 g, 1.3 mmol), and then the reaction mixture
was stirred at room temperature for 14 hours. The mixture was diluted with EtOAc, washed with
water, 10% citric acid aqueous solution, saturated NaHCOs3 aqueous solution and brine, dried over
Na>SOs, filtered and concentrated to give compound 53 (0.53 g) as a pale yellow oil. This
compound was used for the next reaction without further purification.

IH-NMR (400 MHz, CDCl3) 6: 1.35 (3H, t, J = 7.1 Hz), 1.45 (6H, s), 2.17 (6H, s), 2.25 (3H, s),
3.24 (2H, s), 3.54 (2H, s), 3.60 (2H, s), 4.28 (2H, q, J = 7.1 Hz), 6.91 (2H, s), 7.44-7.45 (3H, m),
7.98-8.02 (2H, m).

MS m/z: 494 (M+H)".

2-[2,6-dimethyl-4-({[(3-methyl-1,2,4-0xadiazol-5-yl)methyl][(5-methyl-2-phenyl-1,3-0xazol-4-

yl)methyllamino}methyl)phenoxy]-2-methylpropanoic acid (54)

To a solution of 53 (0.81 mmol) was added (1,1-dimethoxyethyl)-dimethylamine (5.0 mL) a
nd stirred at 120°C for 2 hours. After the solvent was removed in vacuo, hydroxylamine (5
0% aqueous solution, 70 uL, 0.52 mmol) and acetic acid (70% aqueous solution, 6.0 mL)

were added to the residue and then stirred at room temperature for 5 days. The mixture wa
s diluted with EtOAc, washed with water, saturated NaHCO3s aqueous solution and brine, dr
ied over NaSOs, filtered and concentrated. The residue was purified by column chromatogr

aphy on silica gel (n-hexane/AcOEt = 9/1 then 3/1 as eluent) to provide ethyl 2-[2,6-dimeth
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yl-4-({[(3-methyl-1,2,4-oxadiazol-5-yl)methyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}
methyl)phenoxy]-2-methylpropanoate as a colorless oil (0.38 g, 88%): 'H-NMR (400 MHz,

CDCl3) & 1.35 (3H, t, J = 7.1 Hz), 1.45 (6H, s), 2.18 (6H, s), 2.27 (3H, s), 2.41 (3H, 9),
3.67 (2H, ), 3.70 (2H, s), 4.04 (2H, s), 4.28 (2H, q, J = 7.1 Hz), 7.00 (2H, s), 7.40-7.4
6 (3H, m), 7.99-8.01 (2H, m). MS (ESI) m/z: 533 (M+H)". To a solution of the prepared

ester (0.38 g, 0.70 mmol) in methanol (10 mL) was added NaOH (1M aqueous solution, 3.
0 mL) at room temperature and stirred under a reflux condition overnight. After cooling the
mixture to ambient temperature, the reaction mixture was quenched by the addition of HCI
(IM aqueous solution, 3.0 mL). The solvent was removed in vacuo and the residue was d
iluted with EtOAc. The organic layer was washed with water, brine, dried over Na>SOs, filt
ered and concentrated. The residue was purified by column chromatography on silica gel (C
HCIl3/MeOH = 19/1 then 9/1 as eluent). HCI (4M dioxane solution) was added to the obtai
ned free form and the solvent was removed in vacuo to give 54 HCI salt as a colorless so
lid (0.27 g, 71%).

IH-NMR (400 MHz, DMSO-ds) &: 1.32 (6H, s), 2.13 (6H, s), 2.27 (3H, s), 2.31 (3H, s), 3.81 (4H,
br-s), 4.15 (2H, br-s), 7.01 (2H, s), 7.49—-7.53 (3H, m), 7.90-7.92 (2H, m).

MS (ESI) m/z: 505 (M+H)*.

HRMS (ESI) m/z: [M-H]" Calcd for C,;H, N,O, 503.2300; Found 503.2301.

Anal. Calcd. for CogH32N4O5-HCI-0.25H,0: C, 61.65; H, 6.19; N, 10.27. Found: C, 62.02; H, 6.53;

N, 9.87.

Ethyl 2-[4-({(2-hydrazinyl-2-oxoethyl)[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]amino}
methyl)-2,6-dimethylphenoxy]-2-methylpropanoate (48)

To a solution of 47 (1.0 g, 2.0 mmol) in DMF (3.0 mL) were added hydrazine carboxylic acid
tert-butyl ester (0.40 g, 3.0 mmol), EDCI (0.78 g, 4.0 mmol) and HOBt (0.62 g, 4.0 mmol) and then

stirred at room temperature for overnight. The mixture was diluted with EtOAc, washed with water,
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10% citric acid aqueous solution, saturated NaHCOs3 aqueous solution and brine, dried over Na,SOs,
filtered and concentrated. To a solution of the residue in CH2Cl> (5.0 mL) was added TFA (5.0 mL)
and stirred at room temperature for 14 hours. The mixture was diluted with EtOAc, washed with
saturated NaHCO3z aqueous solution and brine, dried over Na>SOs, filtered and concentrated to give
48 (1.1 g) as a pale yellow oil. This compound was used for the next reaction without further
purification.

MS (ESI) m/z: 509 (M+H)*.

2-[2,6-Dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl][5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-ylmethyllamino}methyl)phenoxy]-2-methylpropionic acid (51)

To a solution of 48 (0.20 g, 0.39 mmol) in dioxane (5.0 mL) was added triphosgene (0.47
g, 1.6 mmol) and stirred at 60°C for 4 hours. After the solvent was removed in vacuo, w
ater was added to the residue, extracted with EtOAc, washed with saturated NaHCO3; aqueo
us solution and brine, dried over NaxSO4 and concentrated. The crude product was purified
by column chromatography on silica gel (Hexane/EtOAc = 3/1 then 1/2 as eluent) to provi
de ethyl 2-[2,6-dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl][5-0x0-4,5-dihydro-1,3,
4-oxadiazol-2-ylmethyl]Jamino}methyl)phenoxy]-2-methylpropanoate as a colorless oil (0.18 g,
84%): 'H-NMR (400 MHz, CDCls) d: 1.35 (3H, t, J = 7.1 Hz), 1.57 (6H, s), 2.18 (6H,
s), 2.28 (3H, s), 3.65 (2H, s), 3.67 (2H, s), 3.73 (2H, s), 4.28 (2H, g, J = 7.1 Hz), 6.97
(2H, s), 7.40-7.46 (3H, m), 7.99-8.01 (2H, m), 8.54 (1H, s). MS (ESI) m/z: 535 (M+H)".
The prepared ethyl ester form was hydrolyzed in a similar manner with 43 to afford 51 as
a colorless solid (0.10 g, 62%).

IH-NMR (400 MHz, DMSO-ds) 6: 1.32 (6H, s), 2.12 (6H, s), 2.26 (3H, ), 3.57 (2H, s), 3.59 (2H, ),
3.62 (2H, s), 6.95 (2H, s), 7.46-7.53 (3H, m), 7.90-7.92 (2H, m).

MS (ESI) m/z: 505 (M-H)".

Anal. Calcd. for C27H30N406-0.25H,0: C, 63.46; H, 6.02; N, 10.96. Found: C, 63.44; H, 6.11; N,
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10.73.

2-[2,6-Dimethyl-4-({[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl][(5-methyl-1,3,4-thiadiazol-2-
yl)methyllamino}methyl)phenoxy]-2-methylpropanoic acid (52)

To a solution of 49 (0.50 g, 0.90 mmol) in THF (50 mL) was added Lawesson’s reagent
(0.73 g, 1.8 mmol) and stirred under a reflux condition for 30 minutes. After the solvent
was removed in vacuo, the residue was purified by column chromatography on silica gel
(CH2Cly/methanol = 19/1, v/v) to provide ethyl 2-[2,6-dimethyl-4-({[(5-methyl-2-phenyl-1,3-0
xazol-4-yl)methyl][(5-methyl-1,3,4-thiadiazol-2-yl)methyl]Jamino}methyl)phenoxy]-2-methyl
propanoate as a pale green solid (0.44 g, 88%): H-NMR (400 MHz, CDCls) 6:1.35 (3H, t,
J = 7.2 Hz), 1.46 (6H, s), 2.20 (6H, s), 2.24 (3H, s), 2.74 (3H, s), 3.61 (2H, s), 3.63 (2
H, s), 4.13 (2H, s), 4.29 (2H, q, J = 7.2 Hz), 6.99 (2H, s), 7.40-7.47 (3H, m), 7.98-8.01
(2H, m). The prepared ethyl ester form was hydrolyzed in a similar manner with 43 to aff
ord 52 as a colorless solid (0.24 g, 56%).

IH-NMR (400 MHz, DMSO-ds) 5:1.34 (6H, s), 2.16 (6H, s), 2.24 (3H, s), 2.68 (3H, s), 3.58 (2H, 5),
3.59 (2H, s), 4.08 (2H, s), 7.01 (2H, s), 7.50-7.55 (3H, m), 7.92-7.96 (2H, m).

MS (FAB) m/z: 521 (M+H)".

Anal. Calcd. for C2gH32N404S-0.1dioxane-0.8H,0: C, 62.72; H, 6.38, N, 10.30; S, 5.90. Found: C,

62.84; H, 6.24, N, 10.02; S, 5.87.

Ethyl 2-[4-({(2-tert-butoxy—2-oxoethyl)[(9H-fluoren-9-yImethoxy)carbonyllamino}methyl)-2,
6-dimethylphenoxy]-2-methylpropanoate (55)

To a solution of 45 (3.5 g, 9.2 mmol) in MeCN (30 mL) was added 9-fluorenylmethylsuccinimidyl
carbonate (3.7 g, 11 mmol) at 0°C and stirred at room temperature for 4 hours. After the solvent was
removed in vacuo, water was added to the residue, extracted with EtOAc, washed with saturated

NaHCO3 aqueous solution, 10% citric acid aqueous solution and brine, dried over Na,SO4 and
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concentrated. The crude product was purified by column chromatography on silica gel
(Hexane/EtOAc = 9/1 then 3/1 as eluent) to provide 55 as a pale yellow solid (5.2 g, 94%).

IH-NMR (400 MHz, CDCl3) &: 1.34-1.38 (3H, m), 1.44 (9H, d, J = 5.9 Hz), 1.47 (6H, d, J = 25
Hz), 2.18 (6H, d, J = 2.7 Hz), 3.81 (2H, d, J = 23.0 Hz), 4.26-4.30 (3H, m), 4.44—4.49 (4H, m),
6.77 (1H, s), 6.85 (1H, s), 7.25-7.29 (2H, m), 7.36-7.41 (2H, m), 7.53 (1H, d, J = 7.4 Hz), 7.60 (1H,
d, J=7.4Hz),7.74 (1H, d, J = 11.8 Hz), 7.76 (1H, d, J = 11.8 Hz).

MS (ESI) m/z: 602 (M+H)*.

N-{4-[(1-Ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-N-[(9H-fluoren-9-yl
methoxy)carbonyl]glycine (56)

To a solution of 55 (5.2 g, 8.7 mmol) in CH2Cl> (60 ml) was added TFA (20 ml) at 0°C and stirred
at room temperature overnight. The mixture was diluted with EtOAc, washed with water and brine,
dried over NaxSOs, filtered and concentrated. The crude product was purified by column
chromatography on silica gel (CHCls/methanol = 19/1 then 9/1 as eluent) to provide 56 as a pale
yellow oil (5.7 g).

IH-NMR (400 MHz, CDCl3) 6: 1.33-1.38 (3H, m), 1.46 (6H, d, J = 5.9 Hz), 2.17 (6H, s), 3.88 (2H,
d, J = 81.3 Hz), 4.25-4.32 (3H, m), 4.44 (2H, s), 4.52-4.55 (2H, m), 6.75 (1H, s), 6.82 (1H, s),
7.23-7.31 (2H, m), 7.38 (2H, t, J = 7.4 Hz), 7.53-7.56 (2H, m), 7.74 (2H, d, J = 7.4 Hz).

MS (ESI) m/z: 568 (M+Na)*.

Ethyl 2-[4-({[2-(2-acetylhydrazinyl)-2-oxoethyl][(9H-fluoren-9-ylmethoxy)carbonyllamino}
methyl)-2,6-dimethylphenoxy]-2-methylpropanoate (57)
56 was amidated in a similar manner with 49 to afford 57 as colorless solid (1.1 g, 67%).

MS (ESI) m/z: 602 (M+H)*.
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Ethyl 2-[4-({[(9H-fluoren-9-yImethoxy)carbonyl][(5-methyl-1,3,4-oxadiazol-2-yl)methyl]
amino}methyl)-2,6-dimethylphenoxy]-2-methylpropanoate (58)

To a solution of triphenylphosphine (1.5 g, 5.9 mmol) in CH2Cl> (30 ml) were added
hexachloroethane (1.2 g, 4.9 mmol), triethylamine (1.6 mL, 12 mmol) and 57 (1.1 g, 1.8 mmol).
After the mixture was stirred at room temperature overnight, the reaction mixture was diluted with
EtOAc. The organic layer was washed with water, 10% citric acid aqueous solution, saturated
NaHCO3 aqueous solution and brine, dried over Na2SQg, filtered and concentrated. The residue was
purified by column chromatography on silica gel (n-hexane/EtOAc = 3/1 then 1/3 as eluent) to
provide 58 as a pale yellow oil (1.0 g, 94%).

IH-NMR (400 MHz, CDCls) &: 1.36 (3H, t, J = 7.1 Hz), 1.46 (6H, s), 2.16 (6H, s), 2.47 (3H, d, J =
10.5 Hz), 4.26-4.31 (3H, m), 4.39-4.44 (3H, m), 4.55-4.59 (3H, m), 6.79-6.85 (2H, m), 7.36-7.40
(2H, m), 7.46-7.49 (1H, m), 7.53-7.57 (3H, m), 7.65-7.70 (1H, m), 7.73-7.75 (2H, m).

MS (ESI) m/z: 584 (M+H)*.

Ethyl 2-[2,6-dimethyl-4-({[(5-methyl-1,3,4-0xadiazol-2-yl)methyl]Jamino}methyl)phenoxy]-2-
methylpropanoate (59)

To a solution of 58 (1.0 g, 1.8 mmol) in THF (50 mL) was added DBU (2% THF solution, 42 mL,
5.5 mmol) at 0°C and stirred at the same temperature for 2 hours. The reaction mixture was diluted
with EtOAc, washed with saturated NaHCO3z aqueous solution and brine, dried over Na>SOs,
filtered and concentrated. The residue was purified by column chromatography on silica gel
(CHCls/methanol = 99/1 then 9/1 as eluent) to provide 59 as a yellow oil (0.54 g, 82%).

IH-NMR (400 MHz, CDCl3) &: 1.35 (3H, t, J = 7.1 Hz), 1.46 (7H, s), 2.19 (6H, ), 2.53 (3H, ),
3.73 (2H, s), 3.98 (2H, 5), 4.29 (2H, g, J = 7.1 Hz), 6.92 (2H, ).

MS (ESI) m/z: 362 (M+H)*.
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General procedure for the preparation of compound (61a—i)

To a solution of 59 in MeCN were added 60, Cs2CO3 and KI and then the mixture was stirred at
75°C overnight. The reaction mixture was diluted with EtOAc, washed with water and brine, dried
over NaxSOqs, filtered and concentrated. The residue was purified by column chromatography on
silica gel (Hexane/EtOAC). To a solution of the prepared tertiary amine compounds in methanol was
added NaOH (1M aqueous solution) at room temperature and stirred under a reflux condition. After
the reaction mixture was quenched by HCI (1M aqueous solution), the solvent was removed in
vacuo. The residue was diluted with EtOAc, washed with water and brine, dried over Na;SOs,
filtered and concentrated. The residue was purified by column chromatography on silica gel
(CHClz/methanol) to provide 61a—i. 61a, 61d and 61e was hydrochlorinated with HCI (4M dioxane
solution), concentrated and recrystallized from (Hexane/EtOAc) to afford 61a HCI salt, 61d HCI

salt and 61e HCI salt.

2-{2,6-Dimethyl-4-[({[5-methyl-2-(3-methylphenyl)-1,3-o0xazol-4-ylJmethyl }[(5-methyl-1,3,4-
oxadiazol-2-yl)methyl]amino)methyl]phenoxy}-2-methylpropanoic acid (61a)

This compound was obtained as the HCI salt form of a colorless solid in 25% vyield by using 59
(0.42 mmol), 60a (0.42 mmol), Cs2COs3 (0.62 mmol), KI (0.12 mmol) and MeCN (5.0 mL),
followed by NaOH (2.0 mmol), MeOH (5.0 mL) and HCI (4M dioxane solution, 2.0 mL).

IH-NMR (400 MHz, DMSO-ds) 6: 1.33 (6H, s), 2.14 (6H, s), 2.25 (3H, ), 2.36 (3H, s), 2.45 (3H, ),
3.57 (2H, s), 3.61 (2H, s), 3.91 (2H, s), 6.96 (2H, s), 7.32 (2H, d, J = 8.1 Hz), 7.81 (2H, d, J = 8.1
Hz).

MS (ESI) m/z: 519 (M+H)".

Anal. Calcd. for C29Hz4N4Os-HCI-0.5H20: C, 61.75; H, 6.43; N, 9.93. Found: C, 61.47; H, 6.43; N,

9.65.
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2-{2,6-Dimethyl-4-[({[5-methyl-2-(4-methylphenyl)-1,3-o0xazol-4-ylJmethyl }[(5-methyl-1,3,4-
oxadiazol-2-yl)methylJamino)methyl]phenoxy}-2-methylpropanoic acid (61b)

This compound was obtained as a colorless solid in 39% yield by using 59 (0.41 mmol), 60b (0.41
mmol), Cs2CO3 (0.61 mmol), KI (0.12 mmol) and MeCN (5.0 mL), followed by NaOH (2.0 mmol)
and MeOH (10 mL).

IH-NMR (400 MHz, DMSO-ds) J: 1.33 (6H, ), 2.14 (6H, s), 2.25 (3H, s), 2.36 (3H, S), 2.45 (3H, ),
3.57 (2H, s), 3.61 (2H, s), 3.91 (2H, s), 6.96 (2H, s), 7.32 (2H, d, J = 8.1 Hz), 7.81 (2H, d, J = 8.1
Hz).

MS (ESI) m/z: 519 (M+H)*.

HRMS (ESI) m/z: [M-H]" Calcd for C,oH,,N,O, 517.2456; Found 517.2431.

Anal. Calcd. for CogH34N4Os5:-0.6H20: C, 65.79; H, 6.70; N, 10.58. Found: C, 66.10; H, 6.75; N,

10.30.

2-{4-[({[2-(4-Chlorophenyl)-5-methyl-1,3-oxazol-4-ylJmethyl }[(5-methyl-1,3,4-0xadiazol-2-yl)
methyl]amino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (61c)

This compound was obtained as a colorless solid in 43% yield by using 59 (0.41 mmol), 60c (0.41
mmol), Cs2CO3 (0.61 mmol), KI (0.12 mmol) and MeCN (5.0 mL), followed by NaOH (2.0 mmol)
and MeOH (10 mL).

IH-NMR (400 MHz, DMSO-ds) 5: 1.33 (6H, s), 2.13 (6H, s), 2.26 (3H, s), 2.46 (3H, s), 3.59 (2H, 9),
3.61 (2H, s), 3.91 (2H, s), 6.96 (2H, s), 7.58 (2H, d, J = 8.6 Hz), 7.92 (2H, d, J = 8.6 Hz).

MS (ESI) m/z: 540 (M+H)*.

Anal. Calcd. for C2gH3:CIN4Os-0.75H20: C, 60.87; H, 5.93; N, 10.14. Found: C, 61.36; H, 5.92; N,

9.64.
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2-{4-[({[2-(4-Methoxyphenyl)-5-methyl-1,3-0xazol-4-ylJmethyl }[(5-methyl-1,3,4-o0xadiazol-2-yl)
methylJamino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (61d)

This compound was obtained as the HCI salt form of a colorless solid in 24% vyield by using 59
(0.42 mmol), 60d (0.42 mmol), Cs,COz (0.62 mmol), KI (0.12 mmol) and MeCN (5.0 mL),
followed by NaOH (2.0 mmol), MeOH (10 mL) and HCI (4M dioxane solution, 2.0 mL).

IH-NMR (400 MHz, CDCls) §: 1.52 (6H, s), 2.25 (6H, s), 2.46 (3H, s), 2.58 (3H, s), 3.87 (3H, 9),
4.31 (2H, s), 4.46 (2H, s), 4.56 (2H, s), 6.96 (2H, d, J = 8.8 Hz), 7.45 (2H, s), 7.88 (2H, d, J = 8.8
Hz).

MS (ESI) m/z; 535 (M+H)*.

Anal. Calcd. for C29H34N40s-HCI-0.5H20: C, 60.05; H, 6.26; N, 9.66. Found: C, 60.31; H, 6.30; N,

9.46.

2-[2,6-Dimethyl-4-({[(5-methyl-1,3,4-0xadiazol-2-yl)methyl]({5-methyl-2-[4-(trifluoromethoxy)
phenyl]-1,3-oxazol-4-yl}methyl)amino}methyl)phenoxy]-2-methylpropanoic acid (61e)

This compound was obtained as HCI salt form of a colorless solid in 58% yield by using 59 (0.28
mmol), 60e (0.28 mmol), Cs.COz (0.41 mmol), KI (0.080 mmol) and MeCN (10 mL), followed by
NaOH (2.0 mmol), MeOH (10 mL) and HCI (4M dioxane solution, 2.0 mL).

IH-NMR (400 MHz, CDCls) 6: 1.52 (6H, s), 2.25 (6H, s), 2.46 (3H, s), 2.59 (3H, s), 4.19 (2H, s),
4.32-4.35 (4H, m), 7.29 (2H, d, J = 8.8 Hz), 7.36 (2H, s), 7.98 (2H, d, J = 8.8 Hz).

MS (ESI) m/z: 589 (M+H)".

Anal. Calcd. for C29Hz1F3N4Os-HCI-0.25H20: C, 55.33; H, 5.20; N, 8.90. Found: C, 55.31; H, 5.22;

N, 8.65.

2-{4-[({[2-(4-Ethoxyphenyl)-5-methyl-1,3-oxazol-4-yl]Jmethyl }[(5-methyl-1,3,4-0xadiazol-2-yl)
methyl]amino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (61f)

This compound was obtained as a colorless solid in 46% yield by using 59 (0.28 mmol),60f (0.28
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mmol), Cs2CO3 (0.41 mmol), KI (0.080 mmol) and MeCN (10 mL), followed by NaOH (2.0 mmol)
and MeOH (10 mL).

IH-NMR (400 MHz, CDCl3) 6: 1.44 (3H, t, J = 7.0 Hz), 1.50 (6H, s), 2.22 (6H, s), 2.28 (3H, 9),
2.52 (3H, s), 3.67 (2H, s), 3.69 (2H, s), 3.98 (2H, s), 4.08 (2H, g, J = 7.0 Hz), 6.93 (2H, d, J = 8.8
Hz), 7.04 (2H, s), 7.92 (2H, d, J = 8.8 Hz).

MS (ESI) m/z: 549 (M+H)".

Anal. Calcd. for C3oH3sN40s:0.75H20: C, 64.10; H, 6.72; N, 9.97. Found: C, 64.33; H, 6.64; N,

9.81.

2-[2,6-Dimethyl-4-({[(5-methyl-1,3,4-oxadiazol-2-yl)methyl]({5-methyl-2-[4-(trifluoromethyl)
phenyl]-1,3-oxazol-4-yl}methyl)amino}methyl)phenoxy]-2-methylpropanoic acid (619)

This compound was obtained as a colorless solid in 51% yield by using 59 (0.28 mmol), 60g (0.28
mmol), Cs2CO3 (0.41 mmol), KI (0.080 mmol) and MeCN (10 mL), followed by NaOH (2.0 mmol)
and MeOH (10 mL).

IH-NMR (400 MHz, CDCls) 6: 1.51 (6H, s), 2.23 (6H, s), 2.33 (3H, s), 2.53 (3H, s), 3.70-3.71 (4H,
m), 3.98 (2H, s), 7.04 (2H, s), 7.70 (2H, d, J = 8.1 Hz), 8.12 (2H, d, J = 8.1 Hz).

MS (ESI) m/z: 573 (M+H)*.

Anal. Calcd. for Ca9Hs1F3sN4Os-0.5H20: C, 59.89; H, 5.55; N, 9.63. Found: C, 59.95; H, 5.48; N,

9.49.

2-{4-[({[2-(3,4-Dimethylphenyl)-5-methyl-1,3-oxazol-4-ylJmethyl }[(5-methyl-1,3,4-oxadiazol-2-yl
)methyl]amino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (61h)

This compound was obtained as a colorless solid in 61% yield by using 59 (0.28 mmol), 60h (0.28
mmol), Cs2CO3 (0.41 mmol), K1 (0.080 mmol) and MeCN (10 mL), followed by NaOH (2.0 mmol)
and MeOH (10 mL).

IH-NMR (400 MHz, CDCls) 8: 1.50 (6H, s), 2.22 (6H, s), 2.29 (3H, ), 2.30 (3H, ), 2.32 (3H, ),
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2.52 (3H, s), 3.68-3.69 (4H, m), 3.98 (2H, s), 7.03 (2H, s), 7.19 (1H, d, J = 7.8 Hz), 7.72 (1H, d, J
= 7.8 Hz), 7.80 (1H, s).

MS (ESI) m/z: 533 (M+H)*.

Anal. Calcd. for C3oH3sN40Os:-0.5H.0: C, 66.52; H, 6.89; N, 10.34. Found: C, 66.91; H, 6.92; N,

10.13.

2-{4-[({[2-(4-Methoxy-3-methylphenyl)-5-methyl-1,3-oxazol-4-ylJmethyl }[(5-methyl-1,3,4-
oxadiazol-2-yl)methylJamino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (61i)

This compound was obtained as a colorless solid in 50% yield by using 59 (0.28 mmol), 60i (0.28
mmol), Cs2CO3 (0.41 mmol), KI (0.080 mmol) and MeCN (10 mL), followed by NaOH (2.0 mmol)
and MeOH (10 mL).

IH-NMR (400 MHz, CDCls) 6: 1.50 (6H, s), 2.22 (6H, s), 2.26 (3H, s), 2.28 (3H, s), 2.52 (3H, 5),
3.67 (2H, s), 3.68 (2H, s), 3.88 (3H, s), 3.98 (2H, s), 6.86 (1H, d, J = 9.1 Hz), 7.04 (2H, s),
7.80-7.81 (2H, m).

MS (ESI) m/z: 549 (M+H)*.

Anal. Calcd. for C3oH3sN4Os-0.5H20: C, 64.62; H, 6.69; N, 10.05. Found: C, 64.87; H, 6.75; N,

9.81.
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2N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-N-[(5-methyl-2-phenyl
-1,3-oxazol-4-yl)methyl]glycine (47)

To a solution of ethyl 2-[2,6-dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]amino}
methyl)phenoxy]-2-methylpropanoate (42) (3.0 g, 6.9 mmol) in methanol (30 mL), glyoxylic
acid monohydrate (0.84 g, 8.9 mmol) and sodium triacethoxyborohydride (2.3 g, 10 mmol)
were added. The mixture was stirred at room temperature overnight. After the solvent was
removed in vacuo, the residue was dissolved in ethyl acetate (EtOAc), washed with water
and brine, dried over Na>SO4 and concentrated. The crude product was purified by column
chromatography on silica gel (Chloroform/Methanol = 19/1 as eluent, v/v) to provide 3 as a
colorless solid (3.1 g, 91%).

MS (ESI) m/z: 495 (M+H)*.

General procedure for 2-{4-[({2-[(subsituted)-amino]-2-oxoethyl}[(5-methyl-2-phenyl-1,3-

oxazol-4-yl)methyllamino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (62a—i)

To a solution of 47 in DMF or acetonitrile (MeCN), commercially available amines, EDCI and
HOBt were added. The mixture was stirred at room temperature overnight. After the solvent was
removed in vacuo, the residue was dissolved in EtOAc, washed with water and brine, dried over
Na2SO4 and concentrated. The crude product was purified by column chromatography on silica gel
(Hexane/EtOAc as eluent) to provide 62a—i ethyl ester form. To a mixture of 62a—i ethyl ester form
and methanol was added NaOH (1M aqueous solution) and stirred at 50°C overnight. After HCI
(1M aqueous solution) was added to the reaction mixture, the solvent was removed in vacuo. After
EtOAc was added to the residue, the mixture was washed with water and brine, dried over NaSO4
and concentrated. The crude product was purified by column chromatography on silica gel

(Chloroform/Methanol). The residue was triturated with EtOAc-Hexane or freeze-dried from
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1,4-dioxane to provide 62a—i.

2-[4-({(2-Amino-2-oxoethyl)[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJamino }methyl)-2,6-
dimethylphenoxy]-2-methylpropanoic acid (62a)

This compound was obtained as a colorless solid in 59% yield by using 47 (0.28 mmol), NH4CI
(0.42 mmol), N-methylmorpholine (NMM) (0.42 mmol), EDCI (0.42 mmol), HOBt (0.42 mmol),
MeCN (2.0 mL) and NaOH (4.5 eq.).

'H-NMR (400 MHz, DMSO-ds) d: 1.32 (6H, s), 2.13 (6H, s), 2.24 (3H, s), 3.07 (2H, s), 3.53 (2H, s),
3.57 (2H, s), 7.15 (1H, br s), 7.31 (1H, brs), 7.49-7.53 (3H, m), 7.91-7.94 (2H, m).

MS (ESI) m/z: 466 (M+H)".

Anal. Calcd. for C2sH31N30s5-0.5H20-0.2EtOAc: C, 65.40; H, 6.88; N, 8.54. Found: C, 65.22; H,

6.78; N, 8.16.

2-[2,6-Dimethyl-4-({[2-(methylamino)-2-oxoethyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]
amino}methyl)phenoxy]-2-methylpropanoic acid (62b)

This compound was obtained as a colorless solid in 66% yield by using 47 (5.9 mmol),
methylamine (8.9 mmol), EDCI (12 mmol), HOBt (12 mmol), DMF (10 mL) and NaOH (2.9 eq.).
IH-NMR (400 MHz, DMSO-ds) J: 1.31 (6H, s), 2.12 (6H, s), 2.22 (3H, s), 2.60 (3H, d, J = 4.6 Hz),
3.09 (2H, s), 3.50 (2H, s), 3.56 (2H, s), 6.99 (2H, s), 7.48-7.53 (3H, m), 7.74-7.78 (1H, m),
7.91-7.93 (2H, m).

MS (ESI) m/z: 480 (M+H)*.

Anal. Calcd. for C27H33N30s: C, 67.62; H, 6.94; N, 8.76. Found: C, 67.57; H, 7.09; N, 8.56.

2-[4-({[2-(Dimethylamino)-2-oxoethyl][(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]Jamino}methyl)
-2,6-dimethylphenoxy]-2-methylpropanoic acid (62c)

This compound was obtained as HCI salts of a colorless solid in 52% vyield by using 47 (4.5 mmol),
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dimethylamine (6.7 mmol), EDCI (8.9 mmol), HOBt (8.9 mmol), DMF (10 mL) and NaOH (2.9
eq.), and being hydrochlorinated with HCI (4M dioxane solution).

IH-NMR (400 MHz, DMSO-ds) 5: 1.36 (6H, s), 2.18 (6H, s), 2.42 (3H, s), 2.84 (3H, s), 2.89 (3H, 9),
4.11-4.40 (6H, m), 7.31 (2H, s), 7.54-7.59 (3H, m), 7.97-7.99 (2H, m).

MS (ESI) m/z: 494 (M+H)*.

Anal. Calcd. for C2sH3sN30s-HCI-1.5H20-0.2dioxane: C, 60.19; H, 7.12; N, 7.31. Found: C, 60.15;

H, 6.74; N, 7.36.

2-[4-({[2-(Ethylamino)-2-oxoethyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJamino}methyl)-2,6
-dimethylphenoxy]-2-methylpropanoic acid (62d)

This compound was obtained as HCI salts of a colorless solid in 36% yield by using 47 (0.40 mmol),
ethylamine (0.81 mmol), EDCI (0.81 mmol), HOBt (0.81 mmol), DMF (2.0 mL) and NaOH (6.9
eq.), and being hydrochlorinated with HCI (4M EtOAc solution).

IH-NMR (400 MHz, DMSO-dg) J: 0.99 (3H, t, J = 7.1 Hz), 1.36 (6H, s), 2.18 (6H, ), 2.41 (3H, 3),
3.08 (3H, s), 3.79-3.90 (2H, m), 4.01-4.06 (2H, m), 4.24-4.39 (4H, m), 7.27 (2H, s), 7.54-7.57
(3H, m), 8.00~7.96 (2H, m).

MS (ESI) m/z: 494 (M+H)*.

Anal. Calcd. for C2sH3sN30s5-HCI-H20-0.2EtOAc-0.1Hexane: C, 61.49 H, 7.20; N, 7.32. Found: C,

61.75; H, 7.12; N, 6.97.

2-[4-({[2-(cyclopropylamino)-2-oxoethyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methylJamino}
methyl)-2,6-dimethylphenoxy]-2-methylpropanoic acid (62¢)

This compound was obtained as a colorless solid in 52% vyield by using 47 (0.28 mmol),
cyclopropylamine (0.42 mmol), EDCI (0.42 mmol), HOBt (0.42 mmol), DMF (2.0 mL) and NaOH
(9.5eq.).

IH-NMR (400 MHz, DMSO-ds) 6: 0.36-0.40 (2H, m), 0.59-0.63 (2H, m), 1.32 (6H, s), 2.11 (6H,
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s), 2.25 (3H, s), 2.66-2.68 (1H, m), 3.06 (2H, s), 3.53 (2H, s), 3.57 (2H, s), 6.94 (2H, s), 7.50-7.55
(3H, m), 7.83 (1H, d, J = 4.2 Hz), 7.92-7.95 (2H, m).

MS (ESI) m/z: 506 (M+H)*.

Anal. Calcd. for C29H3sN30s-0.75H20: C, 67.10; H, 7.09; N, 8.09. Found: C, 67.21; H, 6.69; N,

7.93.

2-{4-[({2-[(2-Methoxyethyl)amino]-2-oxoethyl}[(5-methyl-2-phenyl-1,3-o0xazol-4-yl)methyl]
amino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoic acid (62f)

This compound was obtained as a colorless solid in 43% vyield by using 47 (0.28 mmol),
2-methoxyethylamine (0.42 mmol), EDCI (0.42 mmol), HOBt (0.42 mmol), DMF (2.0 mL) and
NaOH (12 eq.).

IH-NMR (400 MHz, DMSO-dg) 6: 1.33 (6H, s), 2.13 (6H, s), 2.24 (3H, s), 3.11 (2H, 5), 3.22 (3H, 9),
3.23-3.26 (2H, m), 3.32-3.35 (2H, m), 3.52 (2H, s), 3.57 (2H, s), 6.99 (2H, s), 7.49-7.54 (3H, m),
7.85 (1H, t, J = 6.1 Hz), 7.94-7.96 (2H, m).

MS (ESI) m/z: 524 (M+H)*.

Anal. Calcd. for C29H37N304:0.5H,0: C, 65.40; H, 7.19; N, 7.89. Found: C, 65.49; H, 6.84; N, 7.73.

2-[2,6-Dimethyl-4-({[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl][2-0x0-2-(1,3-thiazol-2-ylamino)
ethyllamino}methyl)phenoxy]-2-methylpropanoic acid (629)

This compound was obtained as a colorless solid in 59% vyield by using 47 (0.28 mmol),
1,3-thiazol-2-amine (0.42 mmol), EDCI (0.42 mmol), HOBt (0.42 mmol), DMF (2.0 mL) and
NaOH (7.8 eq.).

IH-NMR (400 MHz, DMSO-ds) &: 1.32 (6H, s), 1.43-1.49 (1H, m), 1.73—1.83 (3H, m), 2.13 (6H,
s), 2.25 (3H, s), 3.06-3.10 (1H, m), 3.12 (2H, s), 3.16-3.24 (1H, m), 3.53 (2H, s), 3.57 (2H, s),
3.60-3.64 (1H, m), 3.72-3.85 (2H, m), 6.99 (2H, s), 7.49-7.54 (3H, m), 7.87 (1H, t, J = 5.8 Hz),

7.94-7.96 (2H, m).
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MS (ESI) m/z: 549 (M+H)".
Anal. Calcd. for C29H32N40sS-0.75H20-0.1dioxane: C, 61.84; H, 6.05; N, 9.81; S, 5.62. Found: C,

61.62; H, 5.69; N, 9.44; S, 5.51.

2-[4-({[2-(Azetidin-1-yl)-2-oxoethyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl]Jamino}methyl)-2
,6-dimethylphenoxy]-2-methylpropanoic acid (62h)

This compound was obtained as HCI salts of a colorless solid in 30% yield by using 47 (0.28 mmol),
azetidine hydrochloric acid (0.47 mmol), NMM (0.85 mmol), EDCI (0.56 mmol), HOBt
(0.56 mmol), DMF (5.0 mL) and NaOH (11 eq.), and being hydrochlorinated with HCI (4M
dioxane solution).

IH-NMR (400 MHz, DMSO-ds) &: 1.36 (6H, s), 2.16-2.21 (8H, m), 2.41 (3H, s), 3.31-3.40 (4H,
m), 3.84-3.90 (2H, m), 4.03-4.07 (2H, m), 4.20-4.32 (2H, m), 7.24 (2H, s), 7.54-7.59 (3H, m),
7.97-8.00 (2H, m).

MS (ESI) m/z: 506 (M+H)".

Anal. Calcd. for C29H3sN305-HCI-2H20-0.25EtOAc: C, 60.04; H, 7.05; N, 7.00. Found: C, 60.08; H,

6.72; N, 6.60.

2-[2,6-Dimethyl-4-({[(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyl][2-0x0-2-(piperidin-1-yl)ethyl]
amino}methyl)phenoxy]-2-methylpropanoic acid (62i)

This compound was obtained as HCI salts of a colorless solid in 61% yield by using 47 (0.40 mmol),
piperidine (0.81 mmol), EDCI (0.81 mmol), HOBt (0.81 mmol), DMF (2.0 mL) and NaOH (5.6
eq.), and being hydrochlorinated with HCI (4M dioxane solution).

IH-NMR (400 MHz, DMSO-ds) &: 1.56-1.33 (6H, m), 2.18 (6H, s), 2.42 (3H, s), 3.56-3.58 (4H,
m), 4.17-4.42 (6H, m), 7.31 (2H, s), 7.55-7.58 (3H, m), 7.96-7.99 (2H, m).

MS (ESI) m/z: 534 (M+H)".

Anal. Calcd. for C31H39N30s-HCI-2H20-0.25EtOAc: C, 61.18; H, 7.38; N, 6.69. Found: C, 61.08; H,
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7.28; N, 6.35.

General procedure for tert-butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-
dimethylbenzyl}alaninate (64a, 64b)

The mixture of tert-butyl alaninate 63 (a or b), ethyl 2-(4-formyl-2,6-dimethylphenoxy)-2-me
thylpropanoate (20e) and triethylamine (TEA) in tetrahydrofuran (THF) was stirred under ref
lux conditions. After the insoluble matter was removed by filtration through celite, the filtra
te was concentrated. After the residue was dissolved in methanol, sodium borohydride was
added to the solution and the mixture was stirred at room temperature. After the solvent w
as removed in vacuo, the residue was dissolved in EtOAc, washed with saturated sodium
bicarbonate aqueous solution and brine, dried over Na>SO4 and concentrated to provide 7

(a or b).

tert-Butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-D-alaninate
(64a)

This compound was obtained as a pale yellow oil in 93% yield by using L-Alanine tert-butyl ester
hydrochloride (63a, 1.7 mmol), 20e (1.1 mmol), TEA (1.7 mmol), THF (10 mL), sodium
borohydride (1.1 mmol) and methanol (5.0 mL).

MS (ESI) m/z: 394 (M+H)*.

tert-Butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-L-alaninate (64b)
This compound was obtained as a pale yellow oil in 80% yield by using D-Alanine tert-butyl ester
hydrochloride (63b, 1.7 mmol), 20e (1.1 mmol), TEA (1.7 mmol), THF (10 mL), sodium
borohydride (1.1 mmol) and methanol (5.0 mL).

IH-NMR (400 MHz, CDCl3) &: 1.28 (3H, d, J = 6.9 Hz), 1.35 (3H, t, J = 7.1 Hz), 1.45 (6H, s), 1.49

(9H, s), 2.18 (6H, s), 3.28-3.22 (1H, m), 3.52 (1H, d, J = 12.3 Hz), 3.66 (1H, d, J = 12.3 Hz), 4.29
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(2H, g, J = 7.1 Hz), 6.93 (2H, s).

MS (ESI) m/z: 394 (M+H)".

General procedure for tert-butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimet
hylbenzyl}alaninate (65a, 65b)

To a solution of tert-butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzy
I}alaninate 64 (a or b) and 5-methyl-2-phenyl-1,3-oxazole-4-carbaldehyde in dichloromethane,
sodium triacethoxyborohydride was added and stirred at room temperature overnight. After
EtOAc was added to the residue, the mixture was washed with water and brine, dried over
Na.SO4 and concentrated. The crude product was purified by column chromatography on s

ilica gel (Hexane/EtOAc as eluent) to provide 65 (a or b).

tert-Butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-N-[(5-methyl-2-
phenyl-1,3-oxazol-4-yl)methyl]-D-alaninate (65a)

This compound was obtained as a colorless oil in 58% vyield by using 64a (0.51 mmol),
5-methyl-2-phenyl-1,3-oxazole-4-carbaldehyde (0.51 mmol), dichloromethane (3.0 mL) and
sodium triacethoxyborohydride (0.76 mmol).

IH-NMR (400 MHz, CDCls) §: 1.31-1.36 (6H, m), 1.42 (6H, s), 1.51 (9H, s), 2.14 (6H, s), 2.26
(3H, ), 3.65-3.77 (5H, m), 4.27 (2H, g, J = 7.1 Hz), 6.94 (2H, s), 7.38-7.43 (3H, m), 7.96-7.99
(2H, m).

MS (ESI) m/z: 565 (M+H)*.

tert-Butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-N-[(5-methyl-2-
phenyl-1,3-oxazol-4-yl)methyl]-L-alaninate (65b)
This compound was obtained as a colorless oil in 73% vyield by using 64a (0.51 mmol),

5-methyl-2-phenyl-1,3-oxazole-4-carbaldehyde (0.51 mmol), dichloromethane (3.0 mL) and
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sodium triacethoxyborohydride (0.76 mmol).

IH-NMR (400 MHz, CDCls) J: 1.31-1.36 (6H, m), 1.42 (6H, s), 1.51 (9H, s), 2.14 (6H, s), 2.26
(3H, s), 3.51-3.77 (5H, m), 4.27 (2H, q, J = 7.1 Hz), 6.94 (2H, s), 7.38-7.43 (3H, m), 7.96-7.99
(2H, m).

MS (ESI) m/z: 565 (M+H)*.

General procedure for ethyl 2-[2,6-dimethyl-4-({[1-(methylamino)-1-oxopropan-2-yl][(5-
methyl-2-phenyl-1,3-oxazol-4-yl)methyl]Jamino}methyl)phenoxy]-2-methylpropanoate (66a, 6
6b)

To a solution of 65 (a or b) in dichloromethane, HCI (4M dioxane solution) was added and stirred at
room temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in
DMF. Methylamine hydrochloric acid, NMM, EDCI and HOBt was added to the reaction solution
and stirred at room temperature overnight. After EtOAc was added to the residue, the mixture was
washed with water, 10% citric acid aqueous solution, satd. sodium bicarbonate aqueous solution
and brine, dried over Na;SO4 and concentrated. The crude product was purified by column

chromatography on silica gel (Hexane/EtOAc as eluent) to provide 66 (a or b).

Ethyl 2-[2,6-dimethyl-4-({[(2R)-1-(methylamino)-1-oxopropan-2-yl][(5-methyl-2-phenyl-1,3-
oxazol-4-yl)methyllamino}methyl)phenoxy]-2-methylpropanoate (66a)

This compound was obtained as a colorless oil in 78% yield by using 65a (0.28 mmol), HCI (4M
dioxane solution, 2.0 mL), dichloromethane (5.0 mL), DMF (5.0 mL), methyl amine hydrochloric
acid (0.43 mmol), NMM (0.43 mmol), EDCI (0.43 mmol) and HOBt (0.43 mmol).

MS (ESI) m/z: 522 (M+H)".
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Ethyl 2-[2,6-dimethyl-4-({[(2S)-1-(methylamino)-1-oxopropan-2-yl][(5-methyl-2-phenyl-1,3-
oxazol-4-yl)methylJamino}methyl)phenoxy]-2-methylpropanoate (66b)

This compound was obtained as a colorless oil in 27% yield by using 65b (0.35 mmol), HCI (4M
dioxane solution, 5.0 mL), dichloromethane (5.0 mL), DMF (5.0 mL), methyl amine hydrochloric
acid (0.43 mmol), NMM (0.43 mmol), EDCI (0.43 mmol) and HOBLt (0.43 mmol).

IH-NMR (400 MHz, CDCls) §: 1.31-1.35 (6H, m), 1.42 (6H, s), 2.11 (6H, s), 2.22 (3H, s), 2.91 (3H,
d, J = 4.9 Hz), 3.31-3.61 (5H, m), 4.26 (2H, q, J = 7.1 Hz), 6.84 (2H, s), 7.43-7.47 (3H, m),
7.99-8.01 (2H, m), 8.50 (1H, s).

MS (ESI) m/z: 522 (M+H)*.

General procedure for N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}
-N-[(5-methyl-2-phenyl-1,3-oxazol-4-yl)methyl]alanine (67a, 67b)

To a mixture of 66 (a or b) in methanol, NaOH (1M aqueous solution) was added and stirred under
reflux conditions. After HCI (1M aqueous solution) was added to the reaction mixture, the solvent
was removed in vacuo. After EtOAc was added to the residue, the mixture was washed with water
and brine, dried over Na;SO4 and concentrated. The crude product was purified by column
chromatography on silica gel (Chloroform/Methanol as eluent). The residue was hydrochlorinated
with HCI (4M dioxane solution), and then concentrated. Recrystallization from EtOAc-Hexane

produced 67 (a or b) HCI salts.

2-[2,6-Dimethyl-4-({[(2R)-1-(methylamino)-1-oxopropan-2-yl][(5-methyl-2-phenyl-1,3-oxazol-4-yl
)methyl]amino}methyl)phenoxy]-2-methylpropanoic acid (67a)

This compound was obtained as a colorless solid in 67% yield by using 66a (0.21 mmol), methanol
(5.0 mL) and NaOH (1M aqueous solution, 2.0 mL).

IH-NMR (400 MHz, DMSO-ds) &: 1.34 (6H, s), 2.14 (6H, s), 2.69 (3H, d, J = 4.2 Hz), 3.10-3.61

(4H, m), 3.97-4.41 (4H, m), 7.06-7.60 (5H, m), 7.97-7.99 (2H, m), 8.23-8.75 (1H, m).
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MS (ESI) m/z: 494 (M+H)".
Anal. Calcd. for C23H3sN305-HC1-2H20: C, 59.41; H, 7.12; N, 7.42. Found: C, 59.58; H, 6.91; N,

7.21.

2-[2,6-Dimethyl-4-({[(2S)-1-(methylamino)-1-oxopropan-2-yl][(5-methyl-2-phenyl-1,3-0xazol-4-yl
)methylJamino}methyl)phenoxy]-2-methylpropanoic acid (67b)

This compound was obtained as a colorless solid in 33% vyield by using 66b (0.096 mmol),
methanol (5.0 mL) and NaOH (1M aqueous solution, 2.0 mL).

IH-NMR (400 MHz, DMSO-dg) &: 1.34 (6H, s), 2.14 (6H, s), 2.69 (6H, d, J = 4.7 Hz), 3.03-3.73
(4H, m), 3.98-4.57 (4H, m), 7.06-7.63 (5H, m), 7.96-8.00 (2H, m), 8.41-8.54 (1H, m).

MS (ESI) m/z; 494 (M+H)*.

Anal. Calcd. for C2gH3sN30s-HCI-0.75H20-0.2EtOAc: C, 62.14; H, 6.99; N, 7.55. Found: C, 62.26;

H, 7.09; N, 7.22.

tert-Butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-g-alaninate

(69)

To a solution of 6 (0.19 g, 0.72 mmol) in THF (5.0 mL), 68 (0.16 g, 0.86 mmol) and TEA (0.12 uL,
0.86 mmol) were added and stirred under reflux condition for 3.5 h. After the solvent was removed
in vacuo, the residue was dissolved in methanol (5.0 mL). Sodium borohydride (40 mg, 1.1 mmol)
was added to the reaction solution at 0°C and stirred at the same temperature for 40 min. After
water and satd. sodium bicarbonate aqueous solution were added to the reaction mixture, the
organics were extracted with dichloromethane. The organic layer was dried over Na,SO4 and
concentrated to provide 69 (0.30 g, crude product). This compound was used at the next step

without further purification.
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tert-Butyl N-{4-[(1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy]-3,5-dimethylbenzyl}-N-[(5-methyl
-2-phenyl-1,3-oxazol-4-yl)methyl]-g-alaninate (70)

To a solution of 69 (0.30 g, ca.0.72 mmol) and 4-(chloromethyl)-5-methyl-2-phenyl-1,3-oxazole
(0.21 g, 1.0 mmol) in MeCN (6.0 mL), K2CO3 (0.15 g, 1.1 mmol) was added and stirred at 70°C for
2 days. After the insoluble matter was removed by filtration through celite, the filtrate was
concentrated. The residue was purified by column chromatography on silica gel (Hexane/EtOAc =
46/1 then 21/4 as eluent, v/v) to provide 70 as a colorless oil (0.35 g, 87% for 2 steps).

IH-NMR (400 MHz, CDCl3) &: 1.35 (3H, t, J = 7.1 Hz), 1.42 (9H, s), 1.45 (6H, ), 2.17 (6H, s),
2.23 (3H, s), 2.47 (2H, t, = 7.2 Hz), 2.91 (2H, t, J = 7.2 Hz), 3.47-3.56 (4H, m), 4.28 (2H, q, J =
7.1 Hz), 6.95 (2H, s), 7.36-7.45 (3H, m), 7.96-8.03 (2H, m).

MS (ESI) m/z: 565 (M+H)*.

Ethyl 2-[2,6-dimethyl-4-({[3-(methylamino)-3-oxopropyl][(5-methyl-2-phenyl-1,3-oxazol-4-yl)
methyl]Jamino}methyl)phenoxy]-2-methylpropanoate (71)

To a solution of 70 (0.35 g, 0.63 mmol) in dichloromethane, HCI (4M dioxane solution, 8.0 mL)
was added and stirred at room temperature overnight. After the solvent was removed in vacuo, the
residue was dissolved in DMF (6.0 mL). Methylamine hydrochloric acid (50 mg, 0.75 mmol),
EDCI (0.18 g, 0.94 mmol), HOBt (84 mg, 0.63 mmol) and TEA (0.24 mL, 1.7 mmol) were added to
the reaction mixture and stirred at room temperature overnight. After the reaction mixture was
diluted with dichloromethane, the mixture was washed with satd. sodium bicarbonate aqueous
solution, dried over Na2SO4 and concentrated. The residue was purified by column chromatography
on silica gel (Dichloromethane/Methanol = 97/3 then 93/7 as eluent, v/v) to provide 71 as a pale
yellow oil (0.30 g, 96%).

IH-NMR (400 MHz, CDCls) J: 1.33-1.37 (3H, m), 1.46 (6H, s), 2.18 (6H, s), 2.24 (3H, s),
2.39-2.49 (2H, m), 2.72 (3H, d, J = 4.9 Hz), 2.74-2.83 (2H, m), 3.49 (2H, s), 3.56 (2H, s),

4.24-4.33 (2H, m), 6.90 (2H, s), 7.39-7.49 (3H, m), 7.95-8.04 (2H, m), 8.26-8.37 (1H, m).
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MS (ESI) m/z : 522 (M+H)*.

2-[2,6-Dimethyl-4-({[3-(methylamino)-3-oxopropyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)
methyl]Jamino}methyl)phenoxy]-2-methylpropanoic acid (72)

To a solution of 71 (0.30 g, 0.58 mmol) in THF (5.0 mL), NaOH (0.5 M aqueous solution, 5.0 mL)
was added and stirred under reflux condition overnight. After the reaction mixture was cooled to
room temperature, HCI (1M aqueous solution, 2.5 mL) and water were added and the organics was
extracted with dichloromethane. The organic layer was dried over Na,SO4 and concentrated. The
residue was purified by column chromatography on silica gel (Dichloromethane/Methanol = 95/5
then 91/9 as eluent, v/v) to provide 72 as a colorless solid (0.24 g, 80%).

IH-NMR (400 MHz, CDCls) &: 1.48 (6H, s), 2.20 (6H, s), 2.28 (3H, s), 2.50-2.61 (2H, m), 2.73
(3H, d, J = 4.6 Hz), 2.82-2.93 (2H, m), 3.62 (2H, s), 3.69 (2H, s), 6.96 (2H, S), 7.40-7.49 (3H, m),
7.96-8.03 (2H, m), 8.25-8.37 (1H, m).

IR (ATR) cm™: 3276, 2991, 2917, 2817, 1720, 1637, 1556, 1482, 1448, 1407, 1382, 1361, 1338,
1301, 1286, 1214, 1133, 1068, 1025.

MS (ESI) m/z: 494 (M+H)".

Anal. Calcd for C2gH3sN305:0.5H,0: C, 66.91; H, 7.22; N, 8.36. Found: C, 67.12; H, 7.35; N, 8.13.

Ethyl 2-{4-[({2-[(tert-butoxycarbonyl)amino]ethyl}[(5-methyl-2-phenyl-1,3-0xazol-4-yl)
methyllamino)methyl]-2,6-dimethylphenoxy}-2-methylpropanoate (73)

To a solution of 42 (0.43 g, 0.98 mmol) and tert-butyl (2-oxoethyl)carbamate (0.28 g, 1.7 mmol) in
dichloromethane (10 mL), sodium triacethoxyborohydride (0.49 g, 0.84 mmol) was added and
stirred at room temperature for 16 h. After the reaction mixture was diluted with EtOAc, the mixture
was washed with satd. sodium bicarbonate aqueous solution and brine, dried over Na,SO4 and
concentrated. The residue was purified by column chromatography on silica gel (Hexane/EtOAc =

9/1 then 2/1 as eluent, v/v) to provide 16 as a colorless oil (0.40 g, 71%).
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MS (ESI) m/z: 580 (M+H)*.

2-[4-({[2-(Acetylamino)ethyl][(5-methyl-2-phenyl-1,3-0xazol-4-yl)methyllamino}methyl)-2,6-
dimethylphenoxy]-2-methylpropanoic acid (74)

To a solution of 73 (1.5 g, 4.1 mmol) in dichloromethane (5.0 mL), trifluoroacetic acid (2.0 mL, 26
mmol) was added at 0°C and stirred at room temperature for 20 h. After the solvent was removed in
vacuo, the residue was used at the next step without further purification: MS (ESI) m/z: 480 (M+H)".
To the mixture of the above crude product (200 mg, ca. 0.35 mmol) in dichloromethane (10 mL),
acetyl chloride (37 pL, 0.52 mmol) and TEA (0.19 mL, 1.4 mmol) were added at 0°C and stirred at
room temperature for 16 h. After the reaction mixture was diluted with EtOAc, the mixture was
washed with satd. sodium bicarbonate aqueous solution and brine, dried over Na;SOs and
concentrated. The residue was purified by column chromatography on silica gel (Hexane/EtOAc =
3/1 then 1/3 as eluent, v/v) to provide acetamide intermediate as a pale yellow oil: *H-NMR (400
MHz, CDCls) d: 1.35 (3H, t, J = 7.1 Hz), 1.46 (6H, s), 1.90 (3H, s), 2.18 (6H, ), 2.24 (3H, s), 2.69
(2H, t, J = 5.5 Hz), 3.30-3.34 (2H, m), 3.53 (2H, s), 3.58 (2H, s), 4.28 (2H, q, J = 7.1 H2),
6.68-6.70 (1H, m), 6.93 (2H, s), 7.42-7.46 (3H, m), 8.01-7.98 (2H, m). MS (ESI) m/z: 522
(M+H)*. To the mixture of acetamide intermediate (60 mg, 0.12 mmol) in methanol (5.0 mL),
NaOH (1M aqueous solution, 2.0 mL) was added and stirred at room temperature for 2 d. HCI (1M
aqueous solution, 2.5 mL) and water were added and the organics was extracted with EtOAc. The
organic layer was washed with water and brine, dried over Na>SO4 and concentrated. The residue
was purified by column chromatography on silica gel (Chloroform/Methanol = 9/1 as eluent, v/v)
and triturated with EtOAc-Hexane to provide 17 as a colorless solid (51 mg, 31%).

IH-NMR (400 MHz, DMSO-ds) 6: 1.33 (6H, s), 1.76 (3H, s), 2.13 (6H, s), 2.27 (3H, s), 2.52-2.55
(2H, m), 3.17-3.22 (2H, m), 3.49 (2H, s), 3.52 (2H, s), 6.97 (2H, s), 7.48-7.53 (3H, m), 7.68-7.71
(1H, m), 7.93-7.91 (2H, m).

MS m/z: 494 (M+H)".
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Anal. Calcd. for CgH3sN305-1.25H,0: C, 65.16; H, 7.32; N, 8.14. Found: C, 65.43; H, 7.35; N,

7.74.

Ethyl 2-(4-{[(2-tert-butoxy-2-oxoethyl){[5-methyl-2-(4-methylphenyl)-1,3-oxazol-4-yllmethyl}
amino]methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (75)

To a solution of 60b (1.0 g, 4.5 mmol) and 45 (2.0 g, 5.2 mmol) in MeCN (20 mL), K2COs (0.94 g,
6.8 mmol) was added and stirred under reflux conditions for 2 h. After the solvent was removed in
vacuo, the residue was dissolved in EtOAc, washed with water and brine, dried over Na;SO4 and
concentrated. The crude product was purified by column chromatography on silica gel
(Hexane/EtOAc = 9/1 then 3/1 as eluent, v/v) to provide 75 as a pale yellow oil (2.5 g, 98%).
IH-NMR (400 MHz, CDCl3) 6: 1.35 (3H, t, J = 7.2 Hz), 1.45 (6H, s), 1.47 (9H, s), 2.17 (6H, s),
2.29 (3H, s), 2.39 (3H, s), 3.30 (2H, s), 3.71 (2H, s), 3.74 (2H, s), 4.28 (2H, g, J = 7.2 Hz), 6.99 (2H,
s), 7.23 (2H, d, J = 8.1 Hz), 7.89 (2H, d, J = 8.1 Hz).

MS (ESI) m/z: 565 (M+H)*.

Ethyl 2-(4-{[(2-amino-2-oxoethyl){[5-methyl-2-(4-methylphenyl)-1,3-oxazol-4-ylJmethyl}
amino]methyl}-2,6-dimethylphenoxy)-2-methylpropanoate (76)

To a solution of 75 (1.5 g, 2.7 mmol) in dichloromethane, trifluoroacetic acid (10 mL, 0.13 mol)
was added at 0°C and stirred at room temperature for 5 d. After the solvent was removed in vacuo,
the residue (0.15 g, 0.29 mmol) was dissolved in DMF (5.0 mL), and then NH4Cl (20 mg, 0.44
mmol), TEA (0.16 mL, 1.2 mmol), EDCI (80 mg, 0.44 mmol) and HOBt (40 mg, 0.29 mmol) were
added to the reaction solution and stirred at room temperature for 20 h. After the reaction mixture
was diluted with chloroform, the mixture was washed with water, dried over Na;SO4 and
concentrated. The residue was purified by column chromatography on silica gel
(Chloroform/Methanol = 20/1 as eluent, v/v) to provide 76 as a colorless oil (0.13 g, 89%).

IH-NMR(400 MHz, CDCls) §: 1.35 (3H, t, J = 7.1 Hz), 1.45 (6H, s), 2.16 (6H, 5), 2.24 (3H, ), 2.40
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(3H, s), 3.23 (2H, s), 3.53 (2H, 5), 3.60 (2H, 5), 4.27 (2H, g, J = 7.1 Hz), 5.44 (1H, br), 6.91 (2H, s),
7.25 (2H, d, J = 8.2 Hz), 7.69 (1H, br), 7.87 (2H, d, J = 8.2 Hz).

MS (ESI) m/z: 508 (M+H)*.

2-(4-{[(2-Amino-2-oxoethy){[5-methyl-2-(4-methylphenyl)-1,3-0xazol-4-yl]methyl}amino]
methyl}-2,6-dimethylphenoxy)-2-methylpropanoic acid (77)

To a solution of 76 (0.13 g, 0.26 mmol) in methanol (2.0 mL) and THF (5.0 mL) NaOH (1M
aqueous solution, 1.3 mL) was added and stirred under reflux conditions for 15.5 h. After the
reaction mixture was cooled to room temperature, water was added and the aqueous layer was
washed with diethyl ether. HCI (1M aqueous solution) was added to the aqueous layer and the
organics were extracted with chloroform. The organic layer was dried over Na>SOs and
concentrated. The residue was purified by crystallization from Hexane-Diethyl ether to provide 77
as a colorless solid (56 mg, 46%).

IH-NMR(400 MHz, CDCls) §: 1.50 (6H, s), 2.20 (6H, s), 2.28 (3H, s), 2.40 (3H, s), 3.22 (2H, s),
3.57 (2H, s), 3.62 (2H, ), 5.75 (1H, br), 6.95 (2H, s), 7.26 (2H, d, J = 8.2 Hz), 7.75 (LH, br), 7.87
(2H, d, J =8.2 Hz).

IR (ATR) cm™: 3334, 2920, 1730, 1678, 1120, 733, 700.

FAB-MS m/z: 480 (M+H)".

HRMS (FAB) m/z: [M+H]* Calcd for: C27HasOsNs; 480.2498; Found 480.2500.

Anal. Calcd for C27H3305N3-H20: C, 65.17; H, 7.09; N, 8.44. Found: C, 64.92; H, 6.73; N, 8.20.
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% 2% Biological evaluation method

PPAR transactivation assay The fusion protein (PPAR ligand binding domain - GAL4 DNA
binding domain) expression plasmid (pFA-PPARY/GAL4 or pFA-PPARa/GAL4) and the reporter
plasmid (pFA-SEAP, Stratagene) were used. HEK 293T cells were grown in Dulbecco’s modified
Eagle’s medium supplemented with 10% fetal bovine serum (DMEM-FBS) at 37°C in 5% CO..
After 24 h of culture, the cells were co-transfected with pFA-PPAR/GAL and pFA-SEAP using
Lipofectamine (Invitrogen) and Plus Reagents (Invitrogen) according to the manufacturer’s protocol.
After 5 h of transfection, the cells were treated with DMEM-FBS containing a test compound at
37°C in 5% CO.. After 48 h of incubation, the conditioned medium was collected and the SEAP
activity in it was measured using the Reporter assay kit — SEAP (TOYOBO) according to the
manufacturer’s protocol. Chemiluminescence was read by ARVOsx, PerkinElmer. The fold increase
in chemiluminescence in the presence of a test compound compared to that in the absence of it was

calculated, and then the ECsg value was obtained.

Animal Animal facilities, animal care, and study programs were in accordance with the in-house
guideline of the Institutional Animal Care and Use Committee of Daiichi Sankyo Co, Ltd. Female
db/db (C57BLKS/J-m+/+Lepr®) mice were purchased at 10 weeks old from CREA Japan, Inc.
(Tokyo, Japan) and used as a type 2 diabetic animal model. Male Zucker Fatty (Crlj:ZUC-Leprfa)
rats were purchased at 6 weeks old from Charles River Laboratories Japan, Inc. (Kanagawa, Japan)
and used as a type 2 diabetic animal model. All of the animals were housed six per cage and

maintained on an 8 am light/8 pm dark schedule. Rodent chow and water were given ad libitum.

In Vivo db/db Mouse Studies. Mice (six per group) received a once daily oral dosing of a test

compound or vehicle (0.5% methylcellulose) by oral gavage for 10 d. Blood was collected from the
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tail vein immediately prior to the next dosing on Days 0, 5 and 10 for measurement of the plasma

glucose and triglyceride levels.

In Vivo Zucker Fatty Rat Studies. Mice (six per group) received a once daily oral dosing of a test
compound or vehicle (0.5% methylcellulose) by oral gavage for 13 d. Blood was collected from the
tail vein immediately prior to the next dosing on Days 1, 7 and 13 for measurement of the plasma

glucose and triglyceride levels.

Distribution Coefficient The distribution coefficients (log D) between 1-octanol and phosphate
buffered saline (PBS) were assayed by a shaking flask method.?® Equal amounts of PBS and
1-octanol were shaken and left for over 12 h. The upper layer (1-octanol) and lower layer (PBS)
were collected individually. Each compound was dissolved in 1-octanol or PBS (200 uM). The
same amount of either PBS or 1-octanol was added and the mixture was shaken vigorously for 30
min at room temperature. Then, both phases were separated and assayed using LC-MS
methodologies (LC-Mass spectrometer: 1100 Series LC/MSD, Agilent; Analytical Column: X
Terra® MSC18 3.5 uM, 3.0 x 30 mm, Waters; Mobile Phase: 10 mM ammonium acetate buffer (pH
4.5)/0.05% acetic acid in acetonitrile = 95/5 to 10/90 v/v). The values of log D were analyzed using

Analyst software program (version 1.4, Applied Bio. Systems).

CYP3A4 Direct Inhibition Assay®? P450 3A4 inhibition activities were measured with a high
throughput inhibitor screening kit (Baculovirus-insect cell-expression system, SupersomesTM, and
a fluorescent substrate (7-Benzyloxy-trifluoromethylcoumarin)) available from CORNING.

% inhibition was estimated by fluorescence at 10 uM of the test compounds.

MBI Assay®! *? Mechanism based inactivation against CYP3A4 is estimated as the percentage of

the enzymatic activity (1’-hydroxylation of midazolam) remaining, after the 30-min preincubation
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of the test compounds in pooled human liver microsomes.

Solubilities The solubilities were determined by HPLC analysis. Ten millimolars of compound
solution in DMSO (50 pL) was freeze-dried. To the residue JP X1V 1% fluid (250 uL, pH 1.2) was
added, and the mixture was stirred by pipette operation. The mixture was saved under shading over
12 h. After filtration of the mixture, the resulting filtrate was diluted 20 times by adding aqueous
DMSO solution (1:1 (v/v)) to obtain the measurement sample solution. Five micromolars of
compound solution in aqueous DMSO solution (1:1 (v/v)) and 100 uM of compound solution in
aqueous DMSO solution (1:1 (v/v)) were prepared to create a calibration curve. The measurement
sample solution, 5 uM solution and 100 uM solution were assayed using HPLC methodologies
(Analytical Column: X Terra® MSC18 3.5 uM, 3.0 x 30 mm, Waters; Mobile Phase: 10 mM
ammonium acetate buffer (pH 4.5)/0.05% acetic acid in acetonitrile = 95:5 to 10:90 v/v; Wave

length: PDA 220- 420 nm). The solubilities were analyzed using Millenium software (Waters).
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