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Ac acetyl

ANT adenine nucleotide transporter
aq. aqueous

Ar aryl

ATR attenuated total reflection
AUC area under the curve

BA bioavailability

Bn benzyl

Boc tert-butoxycarbonyl

BOPCI bis(2-ox0-3-oxazolidinyl)phosphinic chloride
br broad

Bu butyl

‘Bu tert-butyl

caled calculated

cat catalytic

CBR central benzodiazepine receptor
CDI 1,1’-carbonyldiimidazole
Cmax maximum drug concentration
Compd compound

Cy cyclohexyl

CYP cytochrome P450

d doublet

dba dibenzylideneacetone

DBI diazepam binding inhibitor
DMF N, N-dimethylformamide
DMSO dimethyl sulfoxide

EDCI 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
ESI electrospray ionization

Et ethyl

F% % oral bioavailability

GABA y-aminobutyric acid

Hex hexyl

HOBt 1-hydroxybenzotriazole



HRMS high resolution mass spectrometry

ICso half-maximum inhibitory concentration
Inh inhibition

ip intraperitoneally

IR infrared spectroscopy

v intravenous

J coupling constant (in NMR spectrometry)
Ki inhibition constant

lit. literature value

m multiplet

MBR mitochondrial benzodiazepine receptor
Me methyl

MHz megahertz

mp melting point

NBS N-bromosuccinimide

NMDA N-methyl-D-aspartic acid

NMR nuclear magnetic resonance

PBR peripheral benzodiazepine receptor
PET positron emission tomography

PK pharmacokinetics

Ph phenyl

po per os

Pr isopropyl

quant. quantitative

t room temperature

S singlet

SAR structure-activity relationships

SEM standard error of the mean

SSRI selective serotonim reuptake inhibitor
t triplet

THF tetrahydrofuran

TLC thin layer chromatography

TsOH p-toluenesulfonic acid

TSPO translocator protein

VDAC voltage-dependent anion channel
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BERIIHEMO —RET-E-5>TND, FHEROTTYH, RLEEITL - &b —HIREERDD
EOTHY, BERITEMADOA OO —ENILET S L VbR TG |,

REZEE, HFAEFOP TRIRT DGO TH Y . AR I B CBfTEIE 6
ThbH, L ZAPERHEREIIREMERICE Y | MORFESMN COREHENS S S
5 Z & TCHWEATGRIZKELZ 72313 &Rl e il LOEBREZ A U, RICH IR EE (0%
VN, BITE) BBIFEISNDZERNH D, ZO X ITEEITEHAIT X o TTFH ) 22246, B
MR FEVIRIIREIR & 72 > TREBIC O W TR ZIRE L2 S d, RNREEFIL, SRR LEE,
HaTFrbEE, BiE, S=v 7 BEE, SMEHB A b L ARE, miaEREESCHOESA TS 2,
FEALEEIRIEFENE . 22D D WITHARIIIE R & OFEEE & mEE ot 5
RETH D,

R T DI E LTI, Ry T B REA L e b= 1A ZRAEREK,
BRAEE =RV IAREER, T =2 207 R U IRV AARRERK, =&RA
Lo oFEEVWoiokr b= RIEH ENRFET HND (Figure 1-1) , XY VT B E LV RIEHNL,
R PED DR e IR A E R 2 n il . SRR, IR O SE# . fhshiE, 572 & 0rIE
ABMESRE 2> TWWD 23, —FH T, &u h=CREANTH ) SEM LR SRIEVER AL b L
RTINS, BB E COHMMNENZ &L BEKBS THE L 2o TS 2, 0k ) AR RIC
0 BIEDOIRIRVER 22 bV &R LEIWEH O 22 W B R B IR SE O f 3 22
FNTW5,
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Diazepam Flunitrazepam Buspirone Fluoxetine

Figure 1-1. Chemical structures of representative antianxiety drugs



% 2 fii 18 kDa translocator protein (TSPO) D#&EETRS L OMIR A7 0 4 ROIEHIEH

PRI L LT DRI 22D IR I SN TN DR Y U7 B E LV RIEH D
VEFERALIZ DU TIE, 1977 4EIZ Mohler 538 KON Braestrup HD 2 DD N—7I12XK 0 T v MK
Ot N ONIZIB W TREIISHES T 2800 (PR Y 7 BB 2B IR, CBR) DIFEN
BIL STt RRRBRY Y VTR REA O LR ORI DS T & o L2 b
GABA, ZAWRICBT DMFENERT 52 L Lot

R VTRECRERINFEEGT D CBR (X, GABA, ZRKBLOZ rY R4 F v L
EBEAERERKR LTS, XY UTEERERN CBR ICEMAT 2 Z & T, y-aminobutyric
acid (GABA) @ GABA, ZERA~OBFMERE LV, 70U KA F v 1V O B D HEORK
(RN B U R A A U FRADMEHE S, BEEM SRR S D O, Z ORI X 0 ARG O
B 25 i) S VLA B, BURIER 70 E OSBRI S D, £z, FRFIC~ Y U7
P REHD CBR ~DOFREEIT & YK, O, fHilik, RshLoEELL
ROWERBER b5l S Z s D,

— 5T, CBR DO¥ R & [RIFFHIZ Braestrup 512KV KEFEIZ D diazepam HEDOXL Y U7 ¥
B RIEAIOFER TS D 2 L BB AR 572 & AREAEBATIL, CBR & I3 FA)72
BN THIEE AR Y | GABA, ZAEKREITHA L TRV, ZORMBEICBIT LY
DT B RERORESEALIL, RIEEEE THIDICR A SN2 Z LB RN Yy T B
SR PBR) L £72X Far RU T ECELFET L2 Lmb I har RY TR Y VT
Y UZFEER (MBR) SHE D4R TRIZ TV 228, 2006 4-(Z Papadopoulos H1Z XK ¥ 18kDa
Translocater Protein (TSPO) |Z#i— S h7= 2,

TSPO (. FITI hav FUTHMELICAAEL ., BIE. OIE. . Pl K ORI % O KA
M, PR O 7Y THRLIC B RE L TV D Z MNP BnE 2o % TSPO I,
32kDa voltage-dependent anion channel (VDAC), 30 kDa adenine nucleotide transporter (ANT) & #4&
REFR LTS ', TSPO OAEFMREL LTIk, 27 o RAEGR . Ml B L o7 K
F—v M RIEIRE P EA DB BN SN TN S,

EHIL. TSPO OHEAED T THRMIER TOAT nA FESGK~DEEIZEHR L, TSPO U A
¥ ROFRBALZIEE, 5 oFE LT HRBMRE~DIRRIEL L TORBEMEIZ OV THRET 2
NP Y

Popadopoulos ©1Z L ¥ | Figure 1-2 2783 &30 TSPO 7% cholesterol OFffIE D I h =
FUTHASOEREICEE LTS 2L, I bay FUTRIZEYIAENT cholesterol DI A
FRICEL VOIS, iR AT a4 FORIBMATH S pregnenolone AT 5D Z ENHHNIZS L
72 1%, F72 cholesterol ™I k= KU 7 NA~DEIEN, #IRAT 1A ROEAKIZEW THHE:
Lo TNB I bWESNTEY 7, TSPO OIFMHALICE Y | #HEAT 1 A R OPEA(EHER)
RKOHIfEEND,
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NTN5, MR ZREEOBEFICIT, MRAT oA RORHENMET NI S5~ LTS
ZER B I OFBEEICE O THEMIET OMEAT oA FIEEME T L TEY . SSRI O#4
IC X VPR AT oA FROEE R S NEROWER L SN L ORERH D ¥,

Flo, HRAT oA ROEEIZLD T > LEOET AVEMICTH ) >, IRLEHZRTZ &
R0, MR OBRRRBRIZIB W TR AT 14 FEREIZK Y 5 OREROBEEN B oz & O
b5 P, MEAT O A ROABRSRERIA O -0, (EABFICBET 2R LA TE Y | Mk
T A A, GABA, &K, NMDA K, Er b= 3 /IR, ol ZBERE~MEMT S
ZERHLNERSTVE R Zo XS RERIY . MRAT oA KT a7 OBEORSR D
TN TWAD 2, BRI R & OB & RIS TORIER 72 E RN % < ARBICITE > TV
7200,

ROz En . TSPO IT/EH L, N2 Y 7 BRI TR R 7 1 A RO FEAZEET 2{bE
ML, GABAy ZBR~ORERRMEMIZ X0 AN ZEMEFOIBEMN 24 2 L ifF S iz,
F72. TSPO ~DIEANZ X 0 AGHEAMBEE SN DMEAT 14 R, BBl LB GABA, =&
REIS DREHRIR BB G- T 2B, T XM HIEMT 5 2 LR LT > TER D IRIAVEE
WA MVERTZERHIGFIND, SHIC, BRT —% & L TalRMErLEE, SMEHZ A R
L A EEOBEF TR NS/ O TSPO BEDIK TFRALNTWD EORELH D
HREERT — 413 TSPO OSREIR T & | REREEORIE & OBENEZ RIET % 6 DT, TSPO O
IEMAL D RLZER DM ENC D72 N D Z E NI s N5,
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Figure 1-2. Rule of 18 kDa Translocator Protein (TSPO) in synthesis of neurosteroids
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INETHRRTELERICLY, TSPO ~DOBL TR < BIRAZe TSPO U H > ROBAFHISE
MEEANATOITWD, NRMED TSPO U RE LTI, 07 & 11kDa OKRYXTF RTh
% Diazepame binding inhibitor (DBI)* & %\ M3 Protoporphyrin IX, Heme &W\o72R/L7 4 U v
% R F 5D, DBI (X, CBR K LAY A—27 A= & LTERAT S Z ERMBR T
%o 72, TSPO IT/EH L, AT uA RAEAKZRET S Z & 23 HE STV 5 », Protoporphyrin
IX. Heme [Z#H 24 TSPO (2%} LT Ki=14.5nM, 40.6nM & FLlisHIFRUEE A TEIE 2 73 20,

BEFD TSPO &Y v RIZOWTRERN S D% Figure 1-3 ITR-T, XU/ U7 BE U4
%49 5 Ro5-4864*" 1%, Diazepam D 5 fr_ P LB FICHBLNEA SWLEMTH 5,
OB ALY 1o LEEICT TSPO BN M EL TV, 7> b TSPO (ZxF LT Ki
=120M & RWAERTEMEZRT, L2L2R23 5, B b TSPO (233 D5 ATEMEIL. Ki=400 nM &
B FEENLLNT T A V% U ViFER PKI1195® |3, TSPO 72 4 I=X hThH VO, A
HBRICBTL7F VT RELTHOWLILTWS,

Zhe 2 2OU Ty FIZBE LT FEAEALICBET 285MIC OV TREFT S TR D | FEAEAL
WEVWR R OGNS Z LRGN TWAD, PK-11195 (X TSPO IZOAFEGEALE LTERH LT

% DIZxt L, Ro5-4864 TiL TSPO & VDAC DOiih 7 ==y hR U H > ROFESIZEET 5 2
ERTIBT HERT—ZRNEEN TS ¥, TSPO O7 X/ BEEHICOVWTHHE SN TEY
b MUK LT, vT A 82%, 7 b 77% & HHE MR Z R~ Z LB 60 E 2> T
%, PKI1195 1%, B b, T h® TSPO (2% L, Ki=4nM, 2nM & W FIUS b @SR TEE
ZRLTVD %, Ro5-4854 & PKI1195 & OFELEDIEMET 17 7 A LD FEITE OFEAHEXDE
WMZESsTHEbINTNDL EEZ LD,

DAA1097% 1%, 1992 4E(C Okuyama HIZEk > TERESNEZ 7 =/ 7=V FHEEKTH D,
DAA1097 I, AT oA REARZENMIE DL Z PRI TEY ., o~ v APRERER
BREBLOT » bERNFRERRICT, BAEPOROEEZRL, SOy U7 Y
VRIEFNITHONDLENWER &+l B D 2 EIE STV D,

Romeo HIZX T 1992 EICHE SN A v F—A#FEK FGIN-1-27"" 1%, #IRA72 TSPO
TA=ARELT, ZU THIRBLOT v MENIC TR AT 0 4 ROAARERET S ',

72, FGIN-1-27 1%, 7 v M@+, 7 v b Vogel BUEERERIZIW T, FIARZEH
DHERSNTEY, ZOHFARLEMA  PKIS ICTHHEND Z LR LM E 2> TS Mol

GRFBRICB WD THALER A HE SN TWD AC-5216" ([2OW T, 7 v b Vogel M5k
R, ~ U AP, ~ U AERERBRICB O CTHARZEA SR S, £727 v MK
KRBRICTH ) 1EHZ /R L2, &6, XY U7 B REHITRIE L 72> TV D itz
. ESEORIER & b0 B R~ LTS >,
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Figure 1-3. Chemical structures of representative TSPO ligands
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W4 i BTl TSPO U v ROEERIIZE

AMFFEIL. TSPO (23 B LIHHL MR BIa ORIl Z A & L TiThh e, £ s
TIZE < OEIEMEZR TSPO U Ty RBVEE STV D — 75 TR ORISR B w12 1T 5
MERPA SN o TND, TOXD B REE COMRBEL R L. TSPO TEM: & 3pyBhkE~
077 ANVEBNLL ) DILEME TG T 5 IO 21T 72,

B2 ETIER, SRRV AA IX Y a UFEROGRL. TSPO #EATEME, MIETEMEMHBE R O
HEYBRE T 1 7 7 A MTONW TR D, EH L, Ro5-4864 OV T EY ) VEREZBET L2 TT
YA U LTR_ R 2 HY v UFERR, TSPO fEATENZ RS2 L2 A LE P, 22T, K
PR A b LT TSPO VEMEM BN S, RIS C O @V EHTRMEN FUA F 7 Z BRI XA
IF Y u HERA~DREMEZX 57 (Figure 1-4)

Cl
R05-4864 21a:Y = Ph, NR'R? = NMePh

Figure 1-4. Design of benzimidazolone and tricyclic benzimidazolone derivatives as novel TSPO ligands

SRR AL I A Y m CRRERICR T D REMZEIC L YD PKI1195 & EFIS TSPO #5ATE
PEAZ7R L. CBR & DERMEL 0 THOHEEMERZ TG L, Ll 2L O=RENV X
A IFY B TR A KT 5 T v MF S-9 4riA W TZREFERRIC T, 30 431505k
FRMEL IR CERERIC L AR 22 T VWMEHA A S E fe o7, AREZERIZT 30 1%
DIEAFEN 12% ThHoTALEY 21a 12O\ T, 7 v MR EhRERBR & i L7223, AW
AZ (BA) 1E. 1.2% EIHEFITENMETH 722 b, T v MF S-9 5% AV 2RI
BT 2 30 % OEFR, ThbbLABREMOUWEN, RO TORDRIL BIFT L THHETH
HLEZ BN, T TRBEE®REZYEET L, 7 I NE#EL 7V —VEE SOICRE
KRSy DM ZAT 5 723 TSPO TEME & AL E M2 WAL LAk &M & 3 IZITE > Thguy,
ARFERORETEMEHBICIN 2, L EVE LG, WM RT A —2 — L OB DN TOEE
IR D,

B3 ETIE AR AAL I LY B UEED DT LR XA UFERIC N T
WAL, BRI AL IZY B CRBERTORGRREZEE 2 R EREOBRNHE N X
A IFY aUHERICEEN, BRI EZZTOTVWE SR N-T SRS E BRR I



ol 7R A%y n sk A2 AR L, TSPO FEETHME, #EGIEMBER X OBy EiE 7 1
77 A NMTOWNWTELE LT (Figure 1-5) .

Figure 1-5. Design of benzoxazolone derivatives as novel TSPO ligands

AR D & BV | Ro5-4864 (28T, diazepam D 5 (i1 VB E~DOEFELOEAIZLY
TSPO ~DERMENH ELTW\5DH, & 2T Ro5-4864 D 5 [ B U8 OB LY TS Y
EHIFED TSPO FEAIEMEICH X 2HEBNRTRINIZZ Lnb, 7 U — VB Y OB BLEIC
DNWTORR ZATo7z, £lo, TRNETITHESNLTWD TSPO VA PO 7 7—~va77—Xk
DM TR RIS bARFE-AZAILL LT TSPO MEAIEEICHERERE L EX DN b,
U —8ERT I MBS ESZ LOBHILEICOWTEEMAR MBI 24T\, Figure 1-6 1274 X 9
IS PEF B & 157,

X | X:CONMePh

(
Y : 5-Ph > 7-Ph 5~ ﬁ“ > CONHPh
~H YCLOFO >> CONH,, COO'Bu, COOH
>6-Ph>4-Ph & 7 COPh, CH,NMePh
n=1>>2173

Figure 1-6. SAR of benzoxazolone derivatives for TSPO binding activity

SRRV R I F Y 1 URRERIZE T DREHS TREB RS AL ORE A 5 BT
IRFBEH O BREI -~ A LTz & T ARMLREEIME T L2 L0 d | RS 5 O
TEME~OREIER L, BHEOEKEME 2 EEIC, KRR ErESE T o h Bk Gz
i L7z, Hammett OFEFFRIEEER (o) 4t L L CEABHIEZ R L, TSPO #aiEM: &
RMEEMEZIICD LT 2T a7 7 A VR E BICBRFRAGL{LEY 86b, 88d % WH L7-
(Figure 1-7) ,

R LZEMEDOFERIZONTOIITICE Y | RUXAFH Y r 8] R 5 ALEEEIZB VT,
o EEMBENA BN, o R REWIEEMRFLZENEDN & 22 DMBM A A Bz, —77 T, AlogD7.4
ERBREMEC OO TR BEIESE Do T,

F7o, (LAY 88a ZHWEMFHI LV TSPO U v FEGHECOIKMIEM N, MRAT 1A
ROEGKIZE D DRIk LILEEHZ AT 5 trilostane OFGIZX Vi &b,
FHWERHBBUCHEARAT v A PG L TNDZ ERREBI N,



# 4 ETIE, LAY 86b ORIEHICET 2MFI B 67 & 2o T i iEB fEE O BB
L CHEZR L, BIVERE COMEZ R U, BT 7 /WS THAZIER 28 LT Bt &% 88d
ZRTICED E TORFIHER. 720N bEY 88d OB FRRE, EWBIRERFRHEIZ DOV
Tk %,

TSPO F&&iGEtE, B L EMER L OK~DEIREFDOIMTNFE N T A —F —2 b LIT{LEY
86b A EHk L. HMBEERER, T v FRLET /L TOIEEIAM S 512 FRMERIER IZ SV T DR
DTz —2m ey FRBREZ I LTz, TORER. LAY 86b 13, CBR ~DIEMMNITE A LT
HOHNRWICHEDL LT, FIRNEEHZ7R LM PREISEVEEMIREIZ T, iEEfEE %
FF Uiz, BWERBBLORKRZHEDS <L LAY 86b IZOWTEMZENKR, FyxL, hT7 v
AR—H— BERIZOWVWTORAERBREEE L= Z A, 7y NS NY 7 AF v R ~D
TERR R 5372 (ICso=0.70 uyM) . HHMET R U O AF v XL OMEFEIC LY . WiliEEfEE
BEINDZENINETITHLHEEIN T2 N, ZOF ¥ FA~OIER D TER) 5
JEQO—DOOIERBFE LD, B 3 BTHAM LIV XAV o U FERIZONT, Pk
TRV TLF XY RNVDONE T a bF 2 UREGEEASDIEIZOWT RS U —=2 7% Ehi LTz,

ZOFER, FARMET MU U AF ¥ RUA~OERRTI< (ICs) > 10 uM), TSPO #EATEME. 1R
LEMEER JOUK~OEFRES O ENRE T A —F — BRI B 88d & R H Lz, ARk
BEWIZONT, RYEERER, 7 v NREET IV CORERIE, <2 U7 B RERTAHD
NDRIERIZOW TR 24T o 7255 H, 88d-HCI (X, 1.0 mgkg DO &5 THIRZER %7~
L. FRER & b+ iR 5 2 PR SN2, (LAY 88d 1%, TSPO FEGTHMES, 1
W EMEC I W CHIZEMRGT B I LT 0 R ARLEERFRE L 2D 95 2 EnlifFsind,
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Figure 1-7. Chemical structures of representative benzoxazolone derivatives as novel TSPO ligands
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Figure 2-1. Design of benzimidazolone derivatives as novel TSPO ligands

B3 BEICTHEMAEBRRD N R R, XY nUFHERE ST TRIEFERICOVWTUTO X
972 TSPO DFEATEVEIZE 3 2 EETE A BTG 2 15 T 5, Figure 2-2 123 K 912, REEH&
EOT U= (Y) EARFBREEZEEE L TERAT 7 I RE (X) 28 TSPO #EATEMEIC M
Thy., ZhdOBEHNEHIEHICEEL KIZL TN D,

X : CONMePh

Y : 5-Ph > 7-Ph 5 4\ (hﬁr“ > CONHPh
>H YCLOFO >> CONH,, COO'Bu, COOH
>6-Ph>4-Ph  © 7 COPh, CH,NMePh
n=1>>273

Figure 2-2. SAR of benzoxazolone derivatives for TSPO binding activity
T ARUAAL I UFHEEIKICONT N LICT VR VIEEEA LALAY 2 T TSPO
FEAIEMERE E L2 & XXX a U FERICT 7 L ~OEHBRILE ALY TSPO Ih
PER & DREEHEFRF SV TV DRERDE LN TV, 2D X972 2 DOHENS TSPO {EHEDIA
SIS AL, FE ARG TR D EOEEEDS FAA N BRI XA I F Y a VEFERA~D
JBBHIZ DWW THRE L7 (Figure 2-3) .

o /@ 0
%N HkNFvR2
O N Me [ — Y. N
Iy Iy
N
R
1:R=H TSPO Inh. at 100 nM = 86%
2:R=Me TSPO Inh. at 100 nM = 100%

Figure 2-3. Design of novel tricyclic benzimidazolone derivatives as novel TSPO ligands
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T LG OAERIE, E OB (7 X REHELE 27 ) — V@) I8, AR
VEEREM, T a7 ) —VRERE TR S LT T T o 7. ERENRO R,
HEOAWNHEL 2 ENTE, ARBRIZZRBIER X0 24V 0 Bk E 5%, Hikx
AT N2 =y NEEATHZ L THDHI &L L (Figure 2-4)
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Figure 2-4. Synthetic strategy for tricyclic benzimidazolone derivatives

8- 7 ==V FuA IXYFx )V ) FEIROGRKIEL Scheme 2-1 (2”7, 7 hT7 kb Fm
XV BINNA—=RNE LIk, 7'l = b2 LEERICATVIEEY 11 2157,
bEY 11 %, BRRREEET . 80 °C ([T TERRIL ATV = b r & eichi < BRLBUS 2 T S
AIFXY ) BRERE LT, BT ATV EZEAE, $AR—EHI Yy 77 P T 8—
7= VERR 17 &L BRMESRIF IS TRRGEERTT ) 2L THRONTEAVR U 19 L7 I
EOREERIBICE D B TH DT 2 NMeAEW 21a-k 287, RO > H—2o0D8%Y 6 BE)
5 7 BEANLBRIEKLE -7 2=Vt Rug IZYRUXTEE ) VHERICONTIE,
2,3,4,5-tetrahydro-/H-benzo[bhJazepine (6) Z HiFEFEIE L 8-7 ==LV RuAf/ IX X/ /v
R & AR O G ERIEIC TEAY 22 2457,

8 NLOEHIELHUTI T AT /L 15 ZFRVESE T ORiRa#E L W VAR Bk 23 & LT, Miall
E0T7 2 RIK 24 215, QLIS AR—EHI v 7V 7, Stille v 7V 2 Buchwald I
FOBESNTOWET I LTS 7Y — VEREZEA L, (LB 2532 215372, SHI,
24 O/RT VT AEAFAE T COKRBIRMISIZE Y 33 ZAR L7 (Scheme 2-2) .
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Br- Br N02
CICOOMe
_ KeCOs NCOOMe NBS NCOOMe NO,BF, NCOOMe
DMF, 50 °C DMF, rt )n CH5;CN, 0 °C )n
5:n=1 :1(99% 9 :n=1 (quant.) 11 : n=1 (66%)
6:n=2 n=2(63%) 10: n =2 (82%) 12 :n=2(72%)
[e) (6]
PhB(OH),
Br Hﬁ BrCH,COO'Bu 5 Hk O'Bu Pd(PPh3), O [ O'Bu
Fe o K,CO;3 r N K,CO; ag.
AcOH, 80 °C N DMF, rt NFO 1,4-dioxane, reflux O N>:O
)n )n )n
13 :n=1(94%) 15:n=1(99%) 17 : n=1(62%)
14 : n =2 (84%) 16 : n=2(99%) 18 : n=2(95%)
0 (0]
HkOH a) amine, EDCI + HCI, HOBt %NR1R2
HCI / 1,4-di O N our. O N
,4-dloxXane or
AcOH, 50 °C O NF ° b) (COCI),, cat.DMF O Nﬁ °
) CH,Cly, 1t )
n then n
19 :n=1(84%) amine, EtsN 21a:n= 1, NR'R? = NMePh (77%)
20 :n=2(97%) THF, rt 21b: n =1, NR'R? = N(n-Pr), (62%)
21c:n=1,NR 'R? = NMeBn (77%)
21d: n = 1, NR'R? = NMe(m-MeO-Ph) (52%)
21e:n =1, NR'R? = NMe(p-MeO-Ph) (81%)
21f : n= 1, NR'R> =NMe(m-CI-Ph)  (31%)
21g:n=1,NR RLNMe(p Cl-Ph)  (71%)
21h: n= 1, NR'R? = NMe(2-Py) (55%)
21i : n= 1, NR'R? = NMe(3-Py) (76%)
21j :n=1,NR R2 = NMe(4-Py) (56%)
21k: n= 1, NR'R?> = NHPh (83%)
22 :n=2 NR'R®=NMecPh (quant.)

Scheme 2-1. Synthesis of dihydroimidazoquinolinone and dihydroimidazobenzepinone derivatives

i i g
1
. O'Bu . Hko"' PhNHMe B ﬁk‘ne
N HCI / 1,4-dioxane N EDCI - HCI, HOBt
=0 ACOH, 50 °C =0 =0
N COH, N DMF, rt N
quant. 78%
15 23 24
/@ Ho, 10% Pd-C
a) ArB(OH),, Pd(PPhy)s, K»COj3 aq. MeOH, TOHF’ t
Ys 1,4-dioxane, reflux 34%
FO or

.Y = m-MeO-Ph (49%)

26 : Y = p-MeO-Ph (77%)
27 : Y =m-CF53-Ph  (89%)
28 : Y =p-CF5;-Ph  (84%)
29:Y =2-Py (22%)
30:Y=3-Py (quant.)
31:Y=4-Py (40%)
32:Y=3-PyNH (53%)

b) ArSnBus, Pd(PPhgz)4
toluene, reflux
or
c) 3-PyNH,, Pd,(dba)s
Xantphos, Cs,CO3 N
toluene, reflux

Scheme 2-2. Synthesis of dihydroimidazoquinolinone derivatives 25-33
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Vb RaA IZYRORFXH T ) UFHER 43 OFEKIEIZ OV T Scheme 2-3 1ZRT, HE
JiUEbCd 5 2-amino-3-nitrophenol (34) D7 =/ — VAT A F AL LEFIR= AT V2= b &
WAL, NBS ICE D7 e bic kb 36 & Lo, (LEW 36 ZEEAMEAET, ML=
BT 5 Z L TRILSEAF IV ) VEBEHE L, $iRk—Elby SV 7k 7=
EANLTER, WEMSRE T CTholelcd A x4V ) VEROBMBRRICHR & 7o, £ 2 CHERfAh
BAFE T, AT PIES 5 2 L TRALKIS ZITvMEEY 38 L L7z, 1haW 38 Iox L
LiAlH, ([Z X DB UGEITV, = hr e A4V VERFOT I RELZRIFICET LIEA Y
39 ~L WAL 72, CDI(1,1-carbonyldiimidazole) |2 X2 /LR = kil o FaAf IFY
VAFXYY ) EKERE L, BERT ATV EEAS, MBS IS CORR#EEITO 2 LT
DIV 42 & N-methylaniline & O & IS LY HEOW &2 157,

NO, Br NO,

NO,  BrCH,COO'Bu

Qi Ko,CO3 0 NH, NBS _p-TsOH - HO NH
NH, DMF, rt DMF, rt toluene, 80 °C 1)

t)
OH 82% BuO 99% 99%

34 35 37

NH,
__¢cor
THF reflux \)

80%

1. PhB(OH), O
Pd(PPh3)s, KoCO3 aq. NO,
1,4-dioxane, reflux O L|A|H4
N TTHR Rt

2. p-TsOH = H,O
toluene, 80 °C
57% 48%

38
PhNHMe

O /©
BrCH,COO'Bu O Hkofsu OH EDCI - HCI
K2COs N HCI/1,4-dioxane _ HoBt _
DMF, 70 °C N>:0 AcOH, 65 °C TDMF it

78% O\) quant. 1%
41

Scheme 2-3. Synthesis of dihydroimidazobenzoxazinone derivative 43

fEUNT . Scheme2-1~Scheme 2-3 IZTAR L7 =ZBRIENU XA I &Y o UFERO TSPO fie
a2 ETER X O ETE AR B DWW TR R B,
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903 H RRELARHER L OVE %

B LT ZBRIER U XA 2 4 a U FERD TSPO #EATEME, CBR fE&BIfIME, 7 v MIF S-9
53 2 F N 72 ARG E AR BRI DU T Table 2-1~Table 2-3 IZF & 7=, TSPO (243 5B
PEICOWTIE, 7 v MEIRHLS h=> R U 7R S 2 FVCL PHI-PKLL195 O %5 B 72 ATt
T HILAEWORESBLERBR 21T ORHE L, £ 21X TSPO 1Zxtd 28 ftEZ Ki fE (nM) & LT
R L7Z, CBR ICXT BBRMECOWTIEL, T v b RBMACE IS S & IV T PH]-flumazenil O%F
B AEA ST AW O A EEREZITORHME L, ZHI2ix, LAY 10 yM TO [H]-
flumazenil (ZX3 25 A PAEFR (%) - LT,

Table 2-1 (TR TE B VLAY 21a (X, PKI1195 LV H58< 1 pM LU RO TSPO #ffA&#H ik
Lo, ZBRIEEKO 1 SOBR%E 6 BR1D 7 BRE LAY 22 1I2BWT, £ 3 %o
TEMER EA RSN (Ki=032n0M) . £72, 5 4 @IS CEEINCIR <22, R EMELSET
LRBD—D L L TR VMO IR SN D Z L 2L . 2 F LU v —%
FR OB ST 43 1TIEFISRONIEEZ R L2, B L+ 2B et Tk S e
Mmolo, BRORLD 3 ALEWE bE TSPO IHMEE /R L2, L0 BRI EEE R L
7eAb&® 21a & U — MG & L TSPO V&M L EMERE Y 10 7 7 A VA WL D6 a5 5
TEEHEBEICT I NES. TV VEBEO B AT o T,

Table 2-1. In vitro profile of tricyclic benzimidazolone derivatives

N
Q\/tj)n

Compd n Q TSPO CBR Metabolic stability*
Ki’ (nM) inhibition” (%) (remaining%)
21a 1 CH, 0.94 14 12
22 2 CH, 0.32 30 1
43 1 o 0.21 68 1
PK11195 1.7
Ro5-4864 6.8

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Percent inhibition of [*H]-flumazenil specific binding at 10 uM of the compound. © Metabolic
stability data refer to percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0
mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was
1.0 uM.
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Table 2-2. In vitro profile of dihydroimidazoquinolinone derivatives with various amide moieties

o}

i’ (me
N
(Lo
N

Compd R R’ TSPO CBR Metabolic stability®  AlogD7.4°
Ki‘ (nM) inhibition” (%)  (remaining%)
21a Me Ph 0.94 14 12 3.89
21b n-Pr n-Pr 1.7 11 1 4.06
21c¢ Me Bn 0.23 72 1 3.90
21d Me  m-MeO-Ph  0.28 0 3.88
21e Me  p-MeO-Ph 0.73 0’ 3.88
21f Me m-Cl-Ph 0.44 0 4.56
21g Me p-Cl-Ph 0.13 0 4.56
21h Me 2-Py 2.5 34 0 3.28
21i Me 3-Py 2.1 36 0 2.74
21j Me 4-Py 15 24 0 2.74
21k H Ph 33 27 62 3.69

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Percent inhibition of [*H]-flumazenil specific binding at 10 uM of the compound. © Metabolic
stability data refer to percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0
mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was
1.0 uM. ¢ Metabolic stability determined at 10 pM of the compound. ¢ Predicted with PipelinePilot, version
8.0.1.

7 X NE OBEHEEHIZ L D TSPO #EATEMCARM L EMEDRE RIZ DOV T Table 2-2 (TR
T, TV —NHEE2T7 2= VEIZEELT X R DE, TAXAN-T 2= L2 A TG, T 0FL
BAT TIVXIVANRUDONEATNEEBR LT A, ST AW 21b, 21c 2BV T,
Ki=1.7n0M,0.23n0M & & HIZEV TSPO FEATEMEZ /R L, FFIC 21c (I2OWTIX LAY 21a (2
e 4 REREOEM R B R bl Ll R EMEIZ OV TV ThofbaM bR T L7z
L TRV E A TOREY 21e TIiE CBR ICHT HFEATEMHENSE T o7 2 &
N5 2la ITREBEESNDIT AT N-T 2=V H A TIZONWTEBIEOE ARG 21T Z L & L,

MR E LCA Mo dh, BRSIMRE LT/ a2 BALLZEZA, W bLLA
¥ 21a © TSPO FEATEMZ LRl -7, A FFUIEIZOWTIIA XL (21d), 7 a/LIEZoNT
IZXTNL (21g) ~DOEHFLE NI TRV IEEOM ERBE CTH -7, R EMm B2 LE
TSIV 2 A LZ3FER 21f | 21g). XU P UBRSTALAERILAZE A L2 FEIE (21,
21g) & BRI ZEMSGEITIZIE LR o7, £ 2T, ITIREMEORGR, Kiatkm Fa B L
T NGO T = = VNG B Y DN HAOBHARIZ OV TR L7z, FEBRHMER R LD B U ¥

PR (21h-j) TITHEEMEEREOALEDN TSPO EMHEICKE 2 BE 525 2 ERH LN E 72
STz, Tibbh 480 UK 215 TIHEMEN 21 a (2 10 FLLEIK T L72— 5T, {LEW
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21h, 21i T 2 FREOEERTIIA OGNS OO EV TSPO {HEHENHERF S, LorLng
oYY ¥ UFEEIZBWNTCHAMILEMNITYGE SR olc, —FH T, in vitro OFGHFERRIC
BWT RO FRLVBATF VR EHE SN AILEMB B SN2 LD 2 %7 2 MK
ThoIbEY 21k ZE Lkl L7z & 2 A, B EMEIZ DUV TIERIFIZ B0 S 10720350 SOk
w0 P D TSPO HEMEIZREXL<IHIIL. (Ki=33nM) , YL ED LB, 73 RES OB
T TSPO JEMEDA BITER TE 7228, B TH - AR EMIC OV TiE TSPO 12N EES L
7o 2 BT X RERWTHGE LIALEMBE N0 o7z, FitW\ T, 7 U — VEHIET 512DV T
BT 2 Sk L7z,

Table 2-3. In vitro profile of dihydroimidazoquinolinone derivatives with various substituents at the C-8

1.0

Y. Me
=0
N
Compd Y TSPO CBR Metabolic stability” AlogD7.4°
Ki‘ (nM) inhibition” (%) (remaining%)
33 H 2.5 0 0’ 2.38
24 Br 0.057 5 0’ 3.12
21a Ph 0.94 14 12 3.89
25 m-MeO-Ph 0.11 9 1 3.92
26 p-MeO-Ph 0.30 5 2¢ 3.88
27 m-CF;-Ph 0.23 3 0 4.83
28 p-CF3-Ph 0.16 0 0 4.84
29 2-Py 2.7 48 0 3.17
30 3-Py 3.3 47 0’ 2.74
31 4-Py 0.55 41 3 2.76
32 3-PyNH 2.0 70 41 2.81

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Percent inhibition of [*H]-flumazenil specific binding at 10 uM of the compound. © Metabolic
stability data refer to percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0
mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was
1.0 uM. ¢ Metabolic stability determined at 10 pM of the compound. ¢ Predicted with PipelinePilot, version
8.0.1.

7 — L EBILE T O T O SRBLEEA #E RIZ D\ C Table 2-3 2k L iz, FRIEATH DT
2ER 24 TiX, PRI LEW TSPO ~DOfEGTEMEZ R LT, 72, XUBUEA~ADA FF v
EO MY 7Fda 2AFNFEOE N LY BIEEOEY 25-28 #1572, BrtGMHETH D A K
FUR EFRSIMETHD N 7 vm AFOREZEANLCFHERIZEBNTE HIT TSPO 1EMEN
M ELTHNDZENnE, 8 OB U EOBEFHEIL TSPO IEMEICKREREELZ 52 T
RN EHERI ST, RUBVEREE Y UUVBRICEHR LTLEY 29-31 TiXE W TSPO JEMEHE
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FFSNFFIZ 4-8 U DK 31 TiE 21a K0 HRVIEMZ/R LT (Ki=0550M) , ZO X DI,
8 NLEHIAHUC L BIEEDILAEME LB ONTb DD, 7 I R OE#IR L FkOT
DALED AR ML EVEEZ R LTz, T ) VU —%1AT 3-B U DURNPER L 32 128
WTRHMZEEOYEN L bR DD, (LEW 32 13— HOREMEEFR I Uik EER L EFGE
(CYP2C19, 79% inh.at 1.0 uM) ZH L TEY | oY L OHB/FEABBREINDLZ b Th
L EOFHRIL TN L 722 D> 72,
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%4 EYEIERT e T 7 A VEEEICIA T dS L OB

B XA I XY v CEFERICZE T HETTIE. PK11195 OfEaiEME4 RV £7- CBR
R DR T THhD U — FMEAM 21a 2845 Lz, (L&Y 21a 2oV T T v hEHAWN
7B RERER 2 e L7 & 2 A, EWFif HEE (mnﬁ#%mﬁwﬁ%(u%y@%ot
(Table 2-4) , BA (%, Figure 2-5 (27”9 & 365 0 {E(LE B HED & ORI, /NG, HFlEAH O 3 2
FORBE L THHEEIND, Table 2-5 (2F & 7= invitro OEYEEFEMFER LV LEY 21a |
FFRE 2 B35 7~ MAT S-9 70l &2 W o AREFEERIZ IV T 30 0 DFRAFRD 12% & T
THERICLDORHEZTOT WV ER¥boTo, £ Caco-2 Ml ZE W =@ imRE AU+
PIMEZRLTNDZ &0, BA DMEWFERZER & LIRS W TR IC L 2R 25200
TN LRI N,

Table 2-4. Pharmacokinetic properties of 21a“

Dose Dose AUC CL T1/2 Vdss Cmax  Tmax F
(mg/kg) (mg/kg) (ug-h/mL) (mL/min/kg) (min) (L/kg) (ng/mL) (min) (%)
1 (iv) 1 6.66 134 18.3 3.5
10 (po) 10 8.30 26.0 15 1.2

“Each value represents the mean of two or three rats

Table 2-5. In vitro harmacokinetic properties of 21a

logP* Solubility (ng/kg) Metabolic stability® Caco-2 permeability
pH 7.4 pH 2.5 (remaining%) Pappi (nm/sec)
>4.0 1 3 12 138

Bioavailability(BA) = Fax Fg x Fh
"ﬁ{bﬁ \J

H
! ﬁhm¢«

MiE  fes# Fo: BIR
Pt ERR4EAA Fg : INGHCE
Fh : BFIRCH

Figure 2-5. Factors of bioavailability
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LEW 21a OFEYBRERBROKE R 2 B F AL EMLSECTT, LT 5 SOEBAIZSW
TR MEAEITo T, fEFRE LTE, B 3 B TRRCI o8B0, +997 BA BHIFFCE 5
F ORI EMEDR M L LEFERTIEE A EHBLNTIN RN, MOFEMRIC =B XA
1Y n CHERTHONIEFRE LT IZD, HNT A =2 — L OMBEICET 2 BERERCR b
TR L EMEIC DN T OT — & & EHIFR £ 72 135S & OO FEIZ OV TEREITo 7,

1) REEBROFEROIEH

il A F AR L HEE S LD AE3 in vitto TOMRBHERICE VBRI Sh=Z &b 2 #73
REBEA 21k (ZHOWTEHii L7z & 24, REEttiI k& <m b Lz (62%) b ODIEME (Ki =
33nM) & DN ER TE 2T,
2)  AREHHEE SO DA IS 25 A

AL 2 T T W EHEE & ST U NN ETERE Y o —ICEW LSBT R b7
ot (21a, 12%:; 43, 1%)
3) MEva AR

AlogD7.4 &t ENE E DOFRE % Figure 2-6 (2R L7232 OMBNIE SN2 T-,

100 —--------
90 t---mem-
80 f--m-me--
VR S
60 L---mmm-
50 r------e-
40 +------
30 t--------
20 r----mee-
10 +-------
0

.

L S S Sy g |
D e et e Dt e b

Metabolic stability (remaining%u)

e e S e e B e e |

R
L
.
Uy oo
a o

Figure 2-6. Metabolic stability vs AlogD7.4

4) EHIEE AT X B AEUE OHH]

BTG EENER LI B VR EOANTALIT RSB R# EZ T W E s b i
THY PR E 5 0T WAL~ O EHESE A TR SUS S S5 2 & 2 816 LIz vk
TH BT (21, 0%; 218, 0%; 26, 2%; 28, 0%),

5) W HIMEROE AT L 5B RO
NP UBR EOBFEELZ FIFHZ LT, CYP P450 & O AN % 55 O S 23 0] S
HTERFBNTEY B ZBIERY XA 22 0 UEFEERICOV T B IREE L7223 L= A3
LMD ERIT R S22 0o 72211, 0%; 21g, 0%; 27, 0%; 28, 0%),
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IERLIZEBY ZBRIERV A I 0 VRIS 2REHT K0 | W& OB &
KEEHESNTODEEFD TSPO U H > RICHARTHIEFITHE LV TSPO FiATEME 2 R4 754
KREBZBMETHZENTE, LoLanb, REEFERFEEZO ST ETIERnAlE LT
DRERIIMAETHY . ZBIERS XA I XY 1 BRIV TR, TSPO JEM: & #EE: LI
EME L W o IS EREH COMEN U E SNTFEREL/TDL LI TERhol, £Z T, =8
PERU XA IH Y 1 UHERTOMRFHNTT TSPO {EME, R LE M DWW TS B 7= i A 15
LB b EMOT A v FEERGRICIY MirZ & & Lz,
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#3 NV 0 CFERO G & ST B
1 HE HEROTHA

SRRV AL LY n UFHERCORREZ T R EER A B E LR O
IZOWTHE T oTm, ZBIEN AL IX Y a UBEEIRICE ELD N-7 A AREE I A
WMEZFRLT VI ERHES TR ¥, 7 2 M7 U — L EBRIEO LA RE ETE ST
ZEALHEGLRPSTEND N-T VX MEEICONWTOERERR T, XA IF Y ar
HHD N-AFNVILEFBERITT | R~ BB LR XA XY a VR, RV ATFT
0 UFHERIZOWTHME L7z & 2 A TSPO fEATEMEIZIZIZFSE TH T AL E o m B2
W57 (Table 3-1) ,

Table 3-1. TSPO binding affinity and metabolic stability
2,
a
Br- N Me
L)
z

Compd Z TSPO Inh. (%)“ Metabolic stability”
at 100 nM (remaining%)
3 NMe 98 0
4 S 98 10
80 (0] 100 23

“Percent inhibition of ["H]-PK11195 specific binding at 100 nM of the compound. ” Metabolic stability data
refer to percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0 mgprotein/ml) and
NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was 1.0 uM.

Table 3-1 DOFEREZSF 2, R LZEMOBLAENG LV XU XAV e JFEREZREL, S
572 5 EtcE T Lz (Figure 3-1)

Figure 3-1. Design of benzoxazolone derivatives
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2 fi PHEROGRKL

&

P b S DG RUT, =R XA I F Y a CERER L FRRICE OBBEALIZIS U T, L
R UEFHER, T 0T U — A RFER AR EA L LTHEWS T TIT - 7, Th Eh o Pk
WIFOMEWNHES Z N TE, APRIKIIN XA FH Y 0 g e HEE%, File 27
=y hOEANIZTELS Z L L LT (Figure 3-2) ,

Ar\; N °
(@] A A/7 C[O/EO \ (@] Hal \)'LOR

B HJ ;‘NR1R2 OR +
Ar?j@[N/E Hal N/E — H
0] @) Hal N
o N o = o =0
B ;‘NR1R2 0

Hal N

Figure 3-2. Synthetic strategy for benzoxazolone derivatives

Scheme 3-1 (2, 5-7 = =Ry XA X4 1 VIFEKROEGRIEEZ R, (LAY 44 % HIRIE
L L CDI I LA HARZ I TRy A XY 1 U BEBARES LAY 45 %257, (bYW 45
ZHFE = 2T Va2 AR, BYMESRMETICTRR#EZIT ) 2L TRLNTEINR U ET I LD
MEEROSIZ LD B E 3257 I ReFER 48a-1 21572,

BrCH,COO'Bu OtBu
NHz __Ccbl__ . _ KCO3 _HCI/ 1,4-dioxane
THF reflux acetone rt AcOH 50 °C

98%

amlne

EDCI HCI, HOBt i
%OH DMF, rt O HLNR1R2
O NF o 48a: NR'R? = NMePh (82%)
COC')z cat.DMF g 48b: NR'R?> = NH, (98%)
CHZCIZ 48¢ : NR'R? = NHPh (55%)
then 48d: NR'R? = N(n-Pr), (62%)
amine, Et;N 48¢ : NR'R? = NMeBn (54%)
THF, 1t 48f : NR'R? = NMe(m-MeO-Ph) (50%)

48g : NR'R? = NMe(p-MeO-Ph) (81%)
48h: NR'R? = NMe(m-CI-Ph)  (30%)
48i : NR'R?> =NMe(p-CI-Ph)  (72%)

48j : NR'R? = NMe(2-Py) (42%)
48k : NR'R? = NMe(3-Py) (39%)
481 : NR'R? = NMe(4-Py) (86%)

Scheme 3-1. Synthesis of 5-phenyl benzoxazolone derivatives 48a-1
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WA RGBT 2 RS EBR VR 5-T7 2 =) _ 24 F% > 1 UFHEAR 48m-0 (2D
T, Scheme 3-2 |- T B TV a— N ae T aTHENEBBBLE AT LT I OT LFIL

LRI TERL LTz,

amine

OH EDCI - HCI
__ HOBt _
T DMF it ﬁo

49a : 0-CH,OH (51%)
49b : m-CH,OH (64%)
49¢ : p-CH,OH (69%)

O @
N
HkN S
50%Me,NH/H,0 O Me ©2
DMF, rt O =0

48m : o- CHZNMez (97%)
48n : m-CH,NMe, (46%)
480 : p-CH,NMe, (98%)

H
CBT4, PPh3 O N Me
CH4CN, 1t O =0
(¢}

A LL,

50a : 0-CH,Br (97%)
50b : m-CH,Br (90%)
50c¢ : p-CH,Br (87%)

Scheme 3-2. Synthesis of 5-phenyl benzoxazolone derivatives 48m-o

T N7 I REA OEEURIZ- DTl Scheme 3-3

WRTERBVER L, Thbb, (LEaY

45 12kt L, R Y U LFETF T VXTS5 2 & TIhEW 51, 52 #HRkLiz, £7-. 7 b

K83 IOV THLTeETE N7z o EHAWNTREEED T VX ALKISIC

O H Br(CH,),CH,CONMePh
O N K,COj

o>: 0o DMF, 60-80 °C
45
\\ BrCH,COPh, K,CO5
DMF, 1t

67%

CCHRWERTZ,

“0

‘n=1 (62%)
52 n=2 (23%)

Scheme 3-3. Synthesis of benzoxazolone derivatives 51-53

TR REET /%«k%&?ﬁbf:ﬂ:é\% 54 1 Z{LAY) 48a DR T LIBITCIT K o THT-,

HL _ BH3-THF
THF, reflux
20%

] ﬁj@

(L

54

Scheme 3-4. Synthesis of benzoxazolone derivative 54
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NRUB VRN 4 AL, 6 MLICER L 7-FHEROARKIZ OV T Scheme 3-5 (287, HBEFECTH
% 3-phenylphenol (55) ®= F bz kv 3 FEONME I 56 (14%). 57 (26%)". 58 (41%)%
1572, BT LRERICTENENHEEEL, 4-7 = = LR XF X9V o U FERICHOW T, 1k
aW 56 o HBEMERT, Tbb = hrikE T Uy AMEEAETE T KFEERINEIGIC TEIC
L. {bA¥Y 59 #1537, %\ T CDI 12X D W NVR=/LIZ TRy XA F 3 n VB EHE LIE
& 61 & Liz, (LAY 61 ICHFR—= AT Va8 Ak, VSN FICCRR#EZTTY 2 & THD
VT2 1V 65 & N-methylaniline & OFEESUNZ LY HHWW 67 %2157, N EBUED 6
AL L7278 68 ISV TIE, 57 & HRFEEE U OKERMISIC TREY 608 & L
7=, 67 LIRBED HIEICTAKR LTz,

O OH 6N HN03 aq.
O AcOH rt

56 : 2-NO, (14%
57 : 4-NO, (26%)
58 : 6-NO, (41%)

1 3 oH 5 4 H BrCH,COO'Bu
N _ Hp, 10%Pd-C CDI N N/Eo K,CO3
% MeOH THF, rt THF, rt 6 2 o DMF, 60 °C
NO,

7
56 : 2-NO, 59 : 2-NH, (95%) 61 : 4-Ph (60%)

57 : 4-NO, 60 : 4-NH, (98%) 62 : 6-Ph (83%)
o O 1,0
PhNHMe
4 Hkofsu Hk OH EDCI - HCI
XN HCI / 1,4-dioxane HOBt
@71/ O/EO AcOH, 50 °C @i\:[ )=0 DMF, rt @i\j[ /EO
6

63 : 4-Ph (70%) 65 : 4-Ph (98%) 67 : 4-Ph (65%)
64 : 6-Ph (87%) 66 : 6-Ph (98%) 68 : 6-Ph (77%)

Scheme 3-5. Synthesis of 4-phenyl benzoxazolone derivative and 6-phenyl benzoxazolone derivative

NUB VBN T ALICER LU 7ZFEAR 75 1%, 2-bromo-6-nitrophenol (69) % HHAEJFUEFE L, #KiE
g, CDL IZ K DI NVAR = HIC TR XA F Y Y r o FREMEE LTz, LAY 71 ICER X
TOVEEAL, S TS CHREERIT Y 2 & THONTZ VR B 73 & N-methylaniline
EOREE N L VLAY 14 %157 bEW 74 L7 == Lhu i OBl v 7 v
TR L VLAY 75 26 L72 (Scheme 3-6) .
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; AcOH 90 °C

83%

_HCI/1.4-dioxane
AcOH, 50 °C
98%

1,

e

73

70

NH,

CDI

—_—

OH

PhNHMe
EDCI - HCI
HOBt
DMF rt

35%

THF, 1t

97% Br

=

74

H
N
/Eo

71

2,

BrCH,COOBu
K,COs3
DMF, rt

90%

PhB(OH),
Pd(PPh3)s
K2CO3 aqg.

Scheme 3-6. Synthesis of 7-phenyl benzoxazolone derivative 75

Schemes 3-7, 3-8
AKRETINBLE ¥

\Z 5 frE

AR YA
(20 = bz ERRIc
RE=UIZ TR XA F Y m EEEE LT, (LS 78
RIS THiREZIT S 2

ETHEONIZ VAR 2 80 & N-methylaniline

1,4-dioxane, reflux
92%

e
=0
o

72

W 81 A LT, (bEW 81 tAn UEEREKEZIIAXRIE LD v 7Y T RIS
M LT 2HEREET,

BF\CENOZ
OH

76

Ha, 5% Rh-C
THF, 1t
99%

(e}
t
Hko Bu HCI / 1.4-dioxane

gest

— RS By

AcOH, 50 °C

94%

a) ArB(OH),, Pd(PPhs)s, K,CO3 aq.

1,4-dioxane, reflux
or

b) ArSnBus, Pd(PPhs),

toluene, reflux

Br\CENHQ
OH

77

1
T

_col_
TTHE
95%

30

Y. N Me
Lo
(@]

88a

H BrCH,COO'Bu
” DMF, rt

PhNHMe
OH Epgl - Hel, HOBE 5
DMF, 1t r
54%
1Y = m-MeO-Ph (53%)
1Y = p-MeO-Ph  (80%)
: Y =m-CF5-Ph  (73%)
.Y =p-CF5-Ph  (58%)
.Y = p-CF;0-Ph (66%)
1Y =2-Py (73%)
1Y =3-Py (80%)
:Y =4-Py (68%)

89a

92%

N
=0

0]

81

BIROERERT, LAY 76 O YT ARFEE V-

gt UkEw 177 &4 7=, ki T, CDI IZ kDL
\ZEEiE = A T )L %38 A1
& OREE IS LAk
XV H

e

10

Scheme 3-7. Synthesis of benzoxazolone derivatives with various substituents at the C-5 position
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NRURFRH Y 0 CFEIRO 5 RSB GRA X0 BERAICAT 5 7o)  PRIR 81 AR
2R AT LN EAEH LT 91 AL Y LA 91 OIFAIC LD R a VEERERATT
XRVHDIZONTAR VEBREOPFHH A XTI T e T UV — U bEME W TR E T 57548
AL HI Z LR TEDD, RN MEEMERN e L o7, Fz, 228U VLK 87 @
BEACIE, By 7V RO TARREE O TR, ik 91 2 WD 2 L THER A
RRIEDOFIH 2 A L BB A AT 2 Z LR AR & e o 72,

Me
M
HL /© Me Me 5 mol% Pd,(dba)s © /©
. MGIO\B_B,OiMe 25 mol% PCya, KOAC ':\/l/le
, - e
/EO Me~7 ™0 ‘0~ N"Me 1,4-dioxane, reflux \@ ; o

o Me Me 83%

81 90

(0]
ArBr
N

Pd(PPhs)s, KoCOsaq. \ Me 87 : Y =2-Py (70%)
1,4-dioxane, reflux \C[ /EO 92 : Y = 0-(Me,NCH,)-Ph (43%)
o 93 : Y = m-(Me,NCH,)-Ph (89%)

94 : Y = p-(Me,NCH,)-Ph (70%)

95 : Y = 3-NH,-2-Py (64%)

96 : Y =3-MeO-2-Py  (68%)

97 : Y = 5-Ac-3-Py (69%)

Scheme 3-8. Synthesis of benzoxazolone derivatives with various substituents at the C-5 position

LA 98-100 DA RKIZOWTIX, Scheme 3-9 (TR T LBV IT-7-, A 81 @ Ullmann %
v 7V U TROE TIZ kY 98 %, Buchwald H1C K- TH Sh-&ETo7 I /RIS iz k
DibEH 99 AR Lz, 7. 5 M7 mEE 100 ([2OWTIE, 81 DO/3T7 V0 AMlEAFIE T
TOKFBIIMBI LV AR LT,

2, D A,

_ Hz, 10% Pd-C _ CuO,K,CO

MeOH rt pyridine, reflux
(0] (0] (0]
@[ /E 96% \C[ /E 36% ©/ \C[ /E
PhNHMe, Pd,(dba)s /@

Xantphos, Cs,CO3

toluene, reflux ©/ \C[ >=O
31%

Scheme 3-9. Synthesis of benzoxazolone derivatives with various substituents at the C-5 position
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5 AEEEALE LC= MU VENERR LR 102 (X LT LB Y AR LT (Scheme 3-10),

i 2
%OH %N
NG [ PhNHMe - W
\C[ =0 EDCI - HCI, HOBt \C[ =0
o DMF, rt S
102

68%

Scheme 3-10. Synthesis of benzoxazolone derivative 102

T REHIEL L 5 (LEHIEICOWTENE N LI ERD G HIZ DOV T Scheme 3-11 (278
T, PHEETHD 79 LA UEREL OSSR Y 7Y T ROSZ K VLAY 103-106 %
BER LTtk BetE et FIC THREZEAT S 2 & THLNZ VAR VEE 107-110 &7 X v & OffEd
BOSIZ X 0 55k 85b, 86b, 88b-e, 89b-e ik L7z,

o] 0 0
ArB(OH), Hk ) Hk
o ﬁ OBU_py(PPhy)y, K,CO3a0., v, | OBY " 1ei 1.4-dioxane v { OH
1,4-di , refl o
\@E /EO ioxane, reflux \C[O/Eo AcOH, 50 °C \C[ /EO
o (0]
79 103 : Y =p-CF5-Ph  (85%) 107 : Y = p-CF5-Ph  (97%)
104 : Y = p-CF;0-Ph (77%) 108 : Y = p-CF;0-Ph (96%)
105:Y =3-Py (quant.) 109 : Y =3-Py - HCI (quant.)
106 : Y =4-Py (quant.) 110 : Y =4-Py - HCI (93%)
a) amine
EDCI - HCI, HOBt (0]
DMF, rt HLNR1R2
or Y. N
D \C[ >=0  85b:Y =p-CFs-Ph, NR'R?=NMe(3-Py) (45%)
DME i 0 86b : Y = p-CF;0-Ph, NR'R? = NMe(3-Py) (54%)
' 88b : Y = 3-Py, NR!R? = NEtPh (28%)
88c : Y = 3-Py, NR!R? = NMe(p-MeO-Ph)  (81%)
88d : Y = 3-Py, NR!'R? = NMe(p-CF5-Ph)  (67%)
88e : Y = 3-Py, NR!R? = NMe(p-CF;0-Ph)  (41%)
89b : Y = 4-Py, NR!R? = NEtPh (65%)
89c¢ : Y = 4-Py, NR!R? = NMe(p-MeO-Ph)  (75%)
89d : Y = 4-Py, NR!'R? = NMe(p-CF;-Ph)  (43%)
89¢ : Y = 4-Py, NR'R? = NMe(p-CF;0-Ph)  (48%)

Scheme 3-11. Synthesis of benzoxazolone derivatives 85b, 86b, 88b-e and 89b-e
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903 H RRELARHER L OVE %

AR L TR XA F Y 0 VFERO TSPO FEATEME  MEETREMB RS L Oy EiE 7 0 7 >
A NZDONTEET 5,

IKFREBZRILTR S OBREHFERIZ OV TLLF O Table 3-2 ([RT, XY AA XV v HEO
EFRLEHBILLE LT, T NI MEEZAT LAY 48a DIRVIEMEZ R — 5 T, Bifg= X
TV 46, HElE 47, 77 b2 53 TIEZE D TSPO JEMEIXIFIEHER Lz, 7 M7 I RSB LT
IX. TSPO & DIERIZBWT, KEMAZRELL LTOKE LT I FERF T EOERLICL S
BUKYER 7 v h~OMEER E WS 2 MORRHIERICEboTnDEE2 LN TR NT
I MEEDOKBRGZAILEL LTO TSPO PAME~DOHFHZ R HHERE LT, 7 I FEED
HANR=NVHERE LTALEY) 54 T TSPO {GPEREEI T2 Z R0 RN XA FTY Y m gk L
T X MEEEDRFBEELEZ DT LT TSPO EHENRKRELS BT DL Vo7 =2 R GEHN
TWb, 72, 78 b7 X RESOBOKIER 7~ b &EOHEAERIZOWTIX, AT A LR 48b,
2 T 2 RIR 48¢ ICTIHEMENBE T 28006 3 7 I FAEL TS EEZLND Y,

Table 3-2. TSPO binding affinity of benzoxazolone derivatives with various hydrogen bond acceptor parts

'
Z>:o

Compd n X TSPO Inh. (%)“
at 100 nM

48a 1 CONMePh 98 (Ki’ = 1.6 nM)
46 1 COO'Bu 0

47 1 COOH 0

53 1 COPh 14

54 1 CH,NMePh

48b 1 CONH, 3

48c¢ 1 CONHPh 19

51 2 CONMePh 6

52 3 CONMePh 0

“Percent inhibition of [’H]-PK 11195 specific binding at 100 nM of the compound. ”Ki values represent the
means of 1-3 separate experiments run in duplicate using 4 concentrations of each compound.

WIZ, RURAXT B FEOR L UBR EOT ) — VEBRILONEIZ OV T ORE{LELT
72, R05-4864 [ZBWT, 5 N BUBRNATAA~DEHRILEDEANIZLD TSPO ~DERAY72
ERARRHEEN TS, Lo T, XU XAFH >y aFi EOT U — /LEHRIEA, TSPO & DO
AERIZBWCTEHEETHD EEX DI, Table3-3 [T B0, RUBUVBROBEBBRNEIZLD
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Z O TSPO FEATEMEIIRE AT L, 5 fLEHK 48a (2B TH - & bIRVEMEZ RS Z &8
HOMNE RS,

Table 3-3. TSPO binding affinity of benzoxazolone derivatives with different substation site

N Me
Yoo oﬁo
¢ 7
Compd Y TSPO Ki? (nM)

100 H 11
67 4-Ph 120
48a 5-Ph 1.6
68 6-Ph 29
75 7-Ph 9.0

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound.

T N7 RESy. TV — VEBEOEBRAEICBET 2 REHC L S SN2, TSPO FEATENE
(B9 D REETE AR BIIC DWW C Figure 3-3 ICF & 5,

X X : CONMePh

4 L

Y : 5-Ph > 7-Ph 5~ ﬂ“ > CONHPh

>H YE:J:gEO >> CONH,, COO'Bu, COOH

>6-Ph>4-Ph  © 7 COPh, CH,NMePh
n=1>>23

Figure 3-3. SAR of benzoxazolone derivatives for TSPO binding activity

EROMRE S L2 5-7 U = AN XA FH Yozl & Lo bmahi iy i 2 &
& U7z, 7 X N OB X D WEHR R % Table 3-4 (T d, 7V — a7 ==L H
WHEELTY X REmE, TAXN-T 2=V EZ A TG, UTIAXAEA T TILF R
BAT BB LT A, ST 2B 48d, 48e (28 T, Ki=17nM, 13nM &5 10 5
FEEED TSPO FEATEMEDK TR A N, Ko TTAFN-T == V& A TIZONTEHILDE
ANF AT 2L & LT, UG E LTA MU, EPWsIMERE LT a L zEA
L7=& A, TSPO FEATEMEDM ER R Hilz, A FF U HEIZONWTII A AL (48f), 7 m/LRIT
DUNTIINT AL (481) ~DEHFSE NI TV IEMEO @ ERBHECTh o 7o, R E M FI2R)
ENHDHLEEZLNTZEFWSIMEIEDE A (48h, 48i) . XUV B BTN A~OBEHILE A
(48g. 48i) & HITRHMZEMIGEITIZE ST, WITHREMEORK, Kt E2 BEELT I M
DT 2= VN D B Y DNVFEAOBEBRIZOWTIME L7, ©U Y R CIRE R E R O
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EA TSPO THMEICHEEZ 525 Z LW bnERoT-, Thbh 4- ) DK 481 TIHIEMEN
100 2L KT L7z (Ki=270nM) — 5 T, (LA 48, 48k TlE 15 {GRREDOIEMERES (Ki=23
nM, 28 nM) L7257, 7 EOEAIZKNTHEOBEBEIC L VISHEICEDN R B,
FN b AL NTADNEITIEMERNET LTz, L LWT DT I REOZEHIZI W T HREE

EMSREITITE SR o72, 7 X FED OEHEAMFNT T TSPO #EATEMES W b L 72558 AI 345
SN bDD, ETH - L ENEIC OV T TSPO IEHENRKRE LI L 2 &7 3 MK
48¢c TR\ THEE SN LA MIIE LR o T,

Table 3-4. In vitro profiles of benzoxazolone derivatives with various amide moieties

o)
O %NF@R?
N
(Lo
o

Compd R R? TSPO CBR Metabolic stability*
Ki’ (nM) inhibition” (%) (remaining%)

48a Me Ph 1.6 5 1

48d n-Pr n-Pr 17 2 04

48e¢ Me Bn 13 36 1

48f Me m-MeO-Ph 0.90 0 0

48g Me p-MeO-Ph 2.2 0 54

48h Me m-Cl-Ph 0.79 0 0

48i Me p-Cl-Ph 0.21 0 0

48j Me 2-Py 23 9 0

48k Me 3-Py 28 29 0

481 Me 4-Py 270 2 N.T.
48m Me  o0-(Me,NCH,)-Ph 2.0 0 0

48n Me  m-(Me,NCH,)-Ph 12 N.T. N.T.
480 Me  p-(Me,NCH,)-Ph 88 N.T. N.T.

48¢ H Ph 220 N.T. 36

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Percent inhibition of [*H]-flumazenil specific binding at 10 pM of the compound. ¢ Metabolic
stability data refer to percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0
mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was
1.0 uM. ¢ Examinations were conducted at 10 pM of the compound. ¢Not tested

T, 7 U — VEBRIES P OW TR 21T o 72 (Table 3-5) . FEATH L7 rER 81 X
T ENEH L 102 TIE, PRI LEW TSPO ~DOfiAEEZ R Lz, £-. _v¥B
BRADA NV, MY 7Ada 2T R 7ot a A xR UVEOBEANILY mIEEOILE
¥ 82-84. 85a, 85b Z 7=, BIEHGMETHD A M BTWIIMETHL MU 7 A
FNFEOE AT E BT TSPO G EIZHH L TR, RNUB VR EOEBFHEEIL  TSPO 15

WCREREELEHE 2 Tl STz, RNUBVBRAKIEMEERILE LTT I 7 A2 EAL
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72 92-94 [ZHOWTIE, TOEMALEIZL Y TSPO IHMEICKERENAL LIV, A XL, /XTI
B L CTix TSPO fEATEMEITMERF STz (93, Ki=58nM; 94, Ki=11nM) , XU B UEBZEY
DUBRICEB UT-FEARTIE 3-8 YUk 88a (Ki=11nM), 4-E°) ¥ 1K 89a (Ki=53nM) T
TEVEDWHI NI ST, A ZEEVEICB W TETOWRENR AR L L (88a, 24%; 89a, 27%) , X
VEUVRNOE Y VURAOEBRIC L) R EENEE S NG RE LN END, B
UV VB BICEBREEE FFOFEIR 9597 ([COWTHEERE AR L7eos, Rt ErEsnsm B L2
BRI LN 0T, VoA —RRATRUBURMBER LT 98, 99 (23T HIHMEITHER?
SN b OORMEEMEDOUEII R LN D -T2,

Table 3-5. In vitro profiles of benzoxazolone derivatives with various substituents at the 5-position

30

Y. N Me
o
(0]
Compd Y TSPO CBR Metabolic stability”
Ki’ (nM)  Inhibition (%) (remaining%)

100 H 11 3 49
81 Br 0.18 9 23
102 CN 0.91 0 84
48a Ph 1.6 5 1
82 m-MeO-Ph 0.33 3 9¢
83 p-MeO-Ph 0.29 0 1
84 m-CF3-Ph 0.48 0 6°
85a p-CF3-Ph 0.68 0 26
86a p-CF;0-Ph 0.65 0 67
92 0-(Me,NCH,)-Ph 62 N.T/ N.T/
93 m-(Me;NCH,)-Ph 5.8 3 5
94 p-(Me;NCH,)-Ph 11 29 N.T/
87 2-Py 1.8 10 0
88a 3-Py 11 14 24
89a 4-Py 53 8 27
95 3-NH,-2-Py 87%” 0
96 3-MeO-2-Py 97%" 10 0
97 5-Ac-3-Py 71%” 2 0
98 PhO 3.8 2 1
99 PhNMe 0.36 10 1

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. * Percent inhibition of [*H]-PK11195 specific binding at 100 nM of the compound. ¢ Percent
inhibition of [*H]-flumazenil specific binding at 10 pM of the compound. ¢ Metabolic stability data refer to
percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0 mgprotein/ml) and NADPH
(ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was 1.0 uM. ° Metabolic stability
determined at 10 pM of the compound. /Not tested
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Table 3-6. In vitro profiles of benzoxazolone derivatives

O
NR'R?
e
Compd Y R R’ TSPO CBR MS® Sol.4 (ng/mL)
Ki” (nM) Inh.” (%) (remaining%) pH7.4 pH2.5
48a Ph Me Ph 1.6 5 1 <1.0 1.0
48j Ph Me 2-Py 23 9 0 1.0 3.0
48k Ph Me 3-Py 28 29 0 45 180
48l Ph Me 4-Py 270 2 N.T. N.T.® N.T*
85a p-CF5-Ph Me Ph 0.68 0 26 <1.0 <1.0
85b p-CF;-Ph Me 3-Py 9.8 6 24 <1.0 <1.0
86a p-CF;0-Ph  Me Ph 0.65 0 67 <1.0 <1.0
86b p-CF;0-Ph  Me 3-Py 4.9 0 32 <1.0 4.0
88a 3-Py Me Ph 11 14 24 5.0 440
88b 3-Py Et Ph 4.4 21 0 N.T.© N.T.¢
88¢ 3-Py Me  p-MeO-Ph 19 0 9 N.T.© N.T.¢
88d 3-Py Me  p-CFs-Ph 8.6 0 38 1.0 420
88e 3-Py Me p-CF;0-Ph 26 0 N.T. N.T.© N.T.¢
89a 4-Py Me Ph 53 8 27 1.0 730
89b 4-Py Et Ph 3.0 5 24 2.0 860
89c¢ 4-Py Me p-MeO-Ph 17 2 47 <1.0 130
89d 4-Py Me  p-CFs-Ph 6.6 0 35 3.0  >1000
89e 4-Py Me p-CF;0-Ph 23 N.T. N.T. N.T.® N.T.*

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Percent inhibition of [*H]-flumazenil specific binding at 10 uM of the compound. © Metabolic
stability data refer to percent of compound remaining after incubation with rat liver S-9 fraction (ca. 2.0
mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each compound was
1.0 uM. “The solubility was determined by HPLC using the supernatant obtained after shaking of the buffered
solution (pH 7.4 and 2.5) (0.4 mL) containing 1 mg of tested compound, followed by centrifugation. * Not tested

R REHE, TV VEREICOW TRIER A S DY R RO ERE AT R T —

B L U CIIUHZENE S TSPO 1EMEE BICRAF Th o7 4 FOEWELZEIL, 7U —
NWEEF LT 2 FEOWTRNITKIEEEREZ & X 08 R A E ElE L7- (Table 3-6) .
DT FEDNER UTCREER 102 1%, TSPO #EATEME SRS . MBI EM S RIF CThH o 72hy, il
Tob D KENER EDT2D, 7 I FEDIKEMEERIE L EA LT L ZAEENRE SRS L2 Z
EmbENLU EOBENIFE Lz, LG 85a, 86a L. (R/KEMENHBE CHTZ LB T
K&y & LT, KEWER EXAIRFTE D 3-B ) UNVHEAEEA LT, — 5T, 7V —/LE#fIL L L
TE U V% H D 88a, 89a |E TSPO IEHMEDM LXK E Tho7c/zd, 7 X FE#IELO~N B
VER RICEBIEZE A LB ER A PO A R LT,
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{t&¥ 85a, 86a DT I NEFIZ 3-°Y DLEZE AL 85b, 86b [F\ T iLh TSPO &M
IZITS L7223, 86b (T oW\ Tidk, REAHZEM, AEMEICE L CHf& 0 RIIEA IR T X 258N
BonlOA2bame LMz tED 5 2 & & LT,

3-EU PR 88a DT I RIS AHAGHER 88b-e (2D TIL, 88d ZBRVT TSPO {EMHEE 7=
IR LEEDME T T2 2 ERPLNE o7, (LEW 88d (2OWTIL, 86b (ZHEA~TEMEE T
Holob DD, FEYBRERBRSCPIRLTT NV EOINFMEHED 5 Z & & L,

4-¥° ) DK 89a DT I RERSAEHKIZ SOV TIE, 89b, 89d (2T, TSPO JEM: & a2z &M
WZOWTHaker a7y A VER LIz, LnLRERL, 4B ULGFERTHS 89a-b, 89d O
3AEAEITOT NG IO MRHIEESE (CYP2C19, CYP3A4) (Zxt LRV EERLEREZ /R L, WA
HIEROBERboToZ b, T EOFEiZtED 2 Z & iTk& Lz,
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%4 EYEIERT e T 7 A VEEEICIA T dS L OB

SRMEANRC A XYY VIR TOMFHIB W TREERAS Y DAL ORI+ 5 BT
IRBHN OIEFR A~ TR LT & TARMZEMRIIER T L2 L0 b, RFEREFBED
R ETE~DFENHEE Sz (Figure 3-4)° . 22T, RUXAFHV 0 U FERORR %

1TH12H=0, BHILOBEBLEMEZ —ODEE L L CEABEHILOR 21T 72,

o A0 1,0

N
Me Me
N N
(- = O
N N
o

21a 43
TSPO Ki=0.94 nM TSPO Ki=0.21 nM
MS 12% remaining MS 1% remaining

Figure 3-4. Results in tricyclic benzimidazolone derivative

NRURXFFH Y v CFEIRO 5 ALIEAN LB OB R &AL ENE & OBz
WCEREITo72, 22T, Hammett OB FRAVEEEL (o)™ & HWCTIREZENE & OFBIMEIC
DNWTELGZRBRIZE T A, o fHD 02 ULEDILEWIZ OV TR S WIRAFR 2R 2 L3
bnklotz, —H T, IRRMEEZ BT 5 AlogD7.4 Of & ORI SV T B RREEZTT - 72728,
RIS & 722> 7=, Figure 3-5 THW\/ZF — & (25T Table 3-7 (27 L 7=,

(a) (b)
=
L L S S B sy § 100 pommmmpemmmmpe s
= S Y, S N S S SO SO B g bbb
T T e T £ L e 1T
- S B [ A A S L s s S R B
i i - i i i i i o] 1 I I I I 1 1
AL e B e R B R e e
g S e —f---—--- [ oo [ P R 1 o A : _____ : e : _____ : _____ : _____ [ :
BT T < 60 N H s S
= R %40 (N MU S O M S-S I s S 1 s B Nt
[ T+ 1T [ T N §Tmm i = S . [ N [ [ A 4
R e RN SRS OSSO SO e O O
= i i i i i i - ToTTT T [ i T 4T i
i it m e SN S IO N U YOO OO
S )00 I N A S s sy - JP FU AN A NUPR NN N
= oM e 3 A TR PR S S N
04 02 0 02 04 06 08 1 = "' —
o 1 2 3 4 5 6 7
—electron-withdrawing AlogD7.4

¢ value (Hammett electronic constant)

Figure 3-5. (a) Metabolic stability vs ¢ value (b) Metabolic stability vs AlogD7.4
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Table 3-7. TSPO binding affinity, metabolic stability and ¢ value of benzoxazolone derivatives

O
AS
T

Metabolic stability”

AlogD7.4¢

Compd Y TSPO o
Ki’ (nM) (remaining%)
100 H 11 49 2.38 0
81 Br 0.18 23 3.14 0.23¢
102 CN 0.91 84 2.26 0.66°
48a Ph 1.6 1 3.81 -0.01°
87 2-Py 1.8 0 3.19 0.17°¢
88a 3-Py 1 24 277 0.25¢
89a 4-Py 53 27 3.02 0.44°
98 PhO 3.8 1 3.93 -0.03°
82 m-MeO-Ph 0.33 9° 3.82 0.12
83 p-MeO-Ph 0.29 1 3.82 -0.27
84 m-CF;-Ph 0.48 6° 4.78 0.43
85a p-CF3-Ph 0.68 26 4.78 0.54
86a p-CF;0-Ph 0.65 67 5.95 0.35

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Metabolic stability data refer to percent of compound remaining after incubation with rat liver S-9
fraction (ca. 2.0 mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each
compound was 1.0 pM. “Examinations were conducted

PipelinePilot, version 8.0.1. “Hammett sigma constant at the para-position was used.
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5 ffi TSPO U H v ROVEHRBETFIZOWTDEE

AT O A RAEGRKIZBUW T, cholesterol DX k=2 KU 7 NA~OEENHEIEEE D —>D &
ENTHEY " ZYTHMEAO by RY T EICFET S TSPO 282 L AT 1 — L OiE
B2 hay R 7HA~OEXEZRET LTS ZEBWLNE >TSS 215, fixd TSPO
U RIZOWT, in vitro #BRIC T pregnenolone ZERE EHINNT 5 2 & A ShTung 39
— 7T, MIEAT B A RiE GABA), ZRROIEMALIZ L D | SIREEMZRT Z L3 SN T
WBHZEPB P TSPO U A Y RIZMEAT 0 A ROAELSRKRMMEIC L FIRZERZRT & B2
b D,

BEFD TSPO U W RIZHOWTH, EREMIC THAZEHEZ T Z LA @ESNTND,
FGIN-1-27 1%, 7 v b CORMBEXAS-FHREHBRICIB O THAZEHZ7R L, TSPO O % I=
ARMTHD PKIYS IZL->TEDOHENF Y ELEHN, CBR 72X A=A Thd
Flumazenil O 5 CTIIHEZZ TN LD ZOERIL TSPO /LD EBFLEI TN
%,

ZZT R AT oA ROES R D—IZ VT Figure 3-6 (2% L7= 2", 7= trilostane |
pregnenolone 7% progesterone ~DZEHAZfillli§ % 3p-HSD ZFLET S Z & BNMbN TS ¥,
Lo T LG 88a DIELHA, TSPO DOFIMIC L HMEAT v A ROAGBIBEEDRETR L LT
BLLTWD DO THIUR, trilostane DRIEGICE VIR T ¥ o wLrInd EF XTI,

Pregnenolone Cholesterol

| 3515 T
O

3 a-HSD

Progesterone

J 21-Hydroxylase

5 a -Reductase 3a-HSD

Deoxycorticosterone 5a-DHDOC 3a,5a-THDOC

Figure 3-6. Biosynthesis of neurosteroids
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LAY 88a IZHOWT T v haEHWEYERERBRZ2ITo72, ZNOLORRIV, 7V T TR
W EETFOEITH D b DDFINZ DWW THERT 5 9 2T, +ORMNEE SRS T
W5 Z & DR S 47z (Table 3-8)

Table 3-8. Pharmacokinetic properties of 88a“

Dose AUC CL T1/2 Vdss Cmax Tmax F  B/P® Protein Binding
(mg/kg) (pg-h/mL) (mL/min/kg) (min) (L/kg) (ng/mL) (min) (%) Serum/Brain(%)
1 (iv) 6.04 166 17.3 4.4 80.8/91.1
10 (po) 8.37 50.4 60 139 0.63

“Each value represents the mean of two or three rats
"B/P means brain/plasma AUC ratio after oral administration (10 mg/kg) of the HCI salt of 87a

L& 88a (2O T Vogel RUIE MG 0 & %M L7= & 2 APIRZLIEIENHER S iz (Figure
3-8) , TZC. TSPO (X 2HRAT v A REEAEHEIC X0 MiIFF S LD EBER & LT, iR
F oA R NMDA SZHEMKIIEMT S ENMBENTNS Z 25 ') NMDA #H#TH D
MK-801 #2512 X 2B MEENUESND ATHEMENSH D &5 2 T v MRS ' %2 5
MEL7=& 2 A, Vogel BB EERAER & RIERIZHZD 2 M S 4v7e (Figure 3-9)

ZZ T, BIRD EF Y trilostane |X Pregnenolone 7% Progesterone ~MDZEH#a % i35 34
-HSD Z[HET L ZENHMEN TS, Ko T (LEW 88a DIBUEH~DHIEAT 1A DR
BAZ2WTC, trilostane IZ X VW RRFETH & & LT,

{bE®) 88a IO\ Tik, 7 v N Vogel BB 5N T v NZEIRBEEELUGRER & Vo
722 OORRLIEWET N TEOFMEMNPHRE SN TWD N, SRIOFBEHEBRIC OV TS
v N Z VRS R ER A VT L7, T OREE., trilostane DOFIHE G125 1D 88a D Ih)N
HERINTZZ LG, LG 88a OIEHEMFKE~OMRERAT v A FOFEENRE ST
(Figure 3-9 ),
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meant SEM.n =8

wE

Number of shocks in 3 min

il |

Vehicle Diazepam 1 3 10
10 mg/kg, p.o go- (mg'kg), p.o.

Figure 3-8. Effects of 88a on the rat Vogel-type conflict model. ** P < 0.01, significantly different from
the vehicle control group (Student’s #-test). * P < (.05, significantly different from the vehicle control

group (Dunnett’s multiple comparison test).

(@) (b)

meant SEM, n =15 meant SEM, n =12

I : 5 .

T

W

Step-through latency (sec)
[
Ly
[—]
Step-through latency (sec)
-
N
=

100 | 100
50 ¢ 50
0 [ | SR | | 0 L | | 1 el
Vehicle Vehicle 0.3 1.0 Vehicle Vehicle trilostane 88a=HC] 88a=HCI
88a-HCl (mg/kg), p.o. 10 mg/kg 1.0 mgkeg  +

i.p. p.o. trilostane

MEK-801 0.05 mg/kg, s.c.

MK-801 0.05 mg/kg, s.c.

Figure 3-9. Effects of 88a-HCI on the rat passive avoidance response. ** P < 0.01, significantly different
from the vehicle control group (Wilcoxon test). * P < 0.05, significantly different from the vehicle control

group (Steel’s test).

REIZBITHRX AAFH Y o VFEROBEREKIZ L Y BiF7e TSPO &6 M AL E M
T HLILEY 86, 88d HHT Z LN TE/ZZ LG, REIZTZINULDILEMOEY T
TLTO invivo slifEREOKE T 0 7 7 4 )MIZHONWTEET D,
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B4 B NGRSy n U HEEOREE T e T AL

% 1 8 N-Methyl-2-{2-ox0-5-[4-(trifluoromethoxy)phenyl]-1,3-benzoxazol-3(2H)-yl }-N-(pyridin-
3-ylacetamide O SRPBIIERER, SKEL(E RS L ORI AT

{E&® 86b-HCl IZD\ T, 7 v b, U RAZMANWT-EYENEERBR 21T o7 (Table4-1) , T
DOFERELY . HORMNBESERINTBY ., 7y b U AL GICRFRE ORI
LTV Z L DR ST, HMERE T b IR 4 & Do R Cldd 2 RRE OB 23 1
g/mL in a pH 6.8 buffer with bile acids) Z /K L72H DD WREDOE G TRKEEORBIZ L5
O & Wb W EEFI A A 7= (Figure 4-1),

PIRZAER Z 9~ < Vogel BB A FhE L7z & Z AP0 R S iz (Figure 4-1),

Table 4-1. Pharmacokinetic properties of 86b-HCI”

Dose AUC CL T1/2 Vdss Cmax Tmax F  B/P’ Protein Binding
(mg/kg) (ug-h/mL) (mL/min/kg) (min) (L/kg) (ng/mL) (min) (%) Serum/Brain(%)
1 (iv) 38.1 26.2 116 34 96.1/99.7
10 (po) 172.6 329 30 45 1.3
100(po) 934.0 571 60
300(po) 730.1 530 240

“Each value represents the mean of two or three rats
°B/P means brain/plasma AUC ratio after oral administration (10 mg/kg) of the HCl salt of 86b

(a) (b)
2% mean * SEM, n =20

10,000 é 55
=) ) *
E 1,000 = 20
Ej —4|
= :
E = 15
:g 100 =
E [ =—e=I10mg/kg E 10
=4
5 10 - ——100m gkg 5 I
@] —r—300mg/kg Z 5

=C=Mice 10mg/kg
1 i i1 i il i i 1 i i 1 i i u L ) )
0 2 10 15 20 25 Vehicle Diazepam 1 3

Time (h)

Smelke, P-0- "0 HCI (mgke), po.

Figure 4-1. (a) Pharmacokinetic properties of 86b-HCI (b) Effects of 86b-HCI on the rat Vogel-type
conflict model. ** P < 0.01, significantly different from the vehicle control group (Student’s #-test). * P <

0.05, significantly different from the vehicle control group (Dunnett’s multiple comparison test).
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ZIT, RV UTRBECREAITHR LD TIRMERERIC DWW THERR 21T o 72, 1LE % 86b
I%. CBR & OFHRMEN 123 TH D Z &5 (IC50> 10 uM), B FEEN 5 L T4 5.2 /e
EEZ7, LML 86b-HCl % 300 mgkg ~ 7 AT AFKG Lo—2 oy Rz £ L= L =
S THEE O T A BEL S - (Figure 4-2) , Figure 4-1 (a) (2R LY 86b-HCI DFELE T v
I oL HR R EE DO AR B BAFR ORFHZ T, 10 mg/kg 75 300 mg/kg ~ 30 EEEHGEEZHCLZSGES
Zh . ML HEREE OHEAINE 2 (51 b EE TN IS CRIRfRIBICH 5 Z R a e, £7-
10mg /kg #HGIZBNWTT v b~ T A TURIEREOMFPREHER 2RI 2 L 2R LTV D,
INHORRLVFELGEE L CUIALRZEERBE Xy T B REWEH O—2>TH % Wil
EENEEOFBLUC 100 FOZEBGE LTV DA, EEOMAREICHEE T 5 & 202 E+4 Tk
WZ EDRHBLMNE RS T,

—4—Diazepam

300 1 |vehicle
o —e—86b- HC1
é 250 ¢ }
< 200 | + %
-
s e
£ 150 |
e *
2 100 | ii
50 sk

0 L/ o
0.1 1 3 10 301003001000

Dose (mg/kg, p.o.)

Figure 4-2. Effects of 86b-HCI in the mice rota-rod test. ¥ P < 0.05, ** P < (.01, significantly different

from the vehicle control group (Steel’s test).

{t& 86b Dl EENEE DRI AR D N BHZFIR, Fr ., FT U AR—Z— B
FICBT AR A Fh L7z,

Table 4-2 (TR T LB VLAY 86b 1 10 uM (2T, T v FOFHREPET kU 7 AF v R ~DIE
ZBE L TOH 50% 2 HEMZR L2 (ICs=0.70 uM) , AFHTIXZ >~ b O kDT
FU O AF ¥ XRERT D3R T 2 hF 2 UREGTIIC OV TORAEBAEZ BT L T\ 5,
{tE&¥ 86b 1%, CBR & DEIRVEN 14T 5 Z L (IC50 > 10 upM), TAXFEIRICAFET DT F U 7
LT v FOVOEIC L0 HFTEBRENRE SN TS Z L5 2 86b DO FHESNREE O JFK
IHFHEET U T AF Y XA~DERIZL 26D THD Z LAVRIRS LT,
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Table 4-2. Radioligand-bindin assays of 86b*

Assay Name Species Inhibition (%)
Monoamine Oxidase MAO-A human 8
Phosphodiesterase PDE4 human 48
Adenosine A human -2
Adenosine Aja human 0
Adrenergic o;a human 11
Adrenergic 3, human 2
Adrenergic [, human 1
Angiotensin AT, human -2
Angiotensin AT, human 11
Bombesin BB3 human 13
Calcium Channel L-Type, Dihydropyridine rat 15
Calcium Channel N-Type rat 0
Cannabinoid CB; human 13
Cholecystokinin CCK; (CCK,) human -5
Cholecystokinin CCK, (CCKg) human 7
Corticotropin Releasing Factor CRF, human 26
Dopamine D, human 19
Estrogen ERP human 18
GABA,, Agonist Site rat -10
GABA ,, Chloride Channel, TBOB rat 10
GABAGg, Non-Selective rat -1
Galanin GAL1 human -7
Glucocorticoid human 0
Glutamate, Kainate rat 1
Glutamate, NMDA, Phencyclidine rat -8
Glycine, Strychnine-Sensitive rat -8
Histamine H; human -8
Melanocortin MCy human 3
Muscarinic M, human 16
Muscarinic M3 human 4
Neuropeptide Y Y human 36
Neuropeptide Y Y, human 9
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Table 4-2. (Continued)

Assay Name Species Inhibition (%)
Nicotinic Acetylcholine human -15
Opiate p (OP3, MOP) human 24
Orphanin ORL, human -4
Potassium Channel [Katp] syrian hamster -16
Serotonin 5-HT,, Non-Selective rat 12
Serotonin 5-HT3 human 5
Serotonin 5-HT4 guinea pig 12
Serotonin 5-HTy human 1
Sigma o, human 6
Sodium Channel, Site 2 rat 108
Somatostatin sst2 human -2
Tachykinin NK; human -1
Transporter, Dopamine (DAT) human 2
Transporter, Norepinephrine (NET) human -10
Vasopressin Vi human 4
Vasopressin Vi human -1

“Compounds 86b (10 uM, n = 2) was evaluated at Eurofins Panlabs Taiwan, Ltd. in the following 48 receptors,
ion channels, and enzymes. Primary binding assays were provided by the commercial supplier Eurofins Panlabs
Taiwan, Ltd. Further information about the assay is given on Eurofins Panlabs Taiwan’s website
(https://www.eurofinspanlabs.com/Panlabs).

N ZXFFY Y u CFERICONTREMEYOPRNET U 7 LF ¥ RUTHT D s ETENE
% FEffi L 72 O TIREINT TR~ 5,

41



B2 PHMET R Y U AT v XU OWNTORMIE K UVE L

R XAF TV u CFFERICONWTREED Z = LHRHEYET N U U AT v RVITKT DR
BIEEERHME L7z, {LA® 86b @ 5 L7V —/LiEfadL L 7 I FEHE L TCELLN T Y U A
F ¥ FNV~OERNC KD B Z2 52 T D0 MEET 5728 48k & 86a (DWW Tkl A41T > 72,
ZORER S MRV BUBRED/NNT MY 7vda XA R UENHFRMET N U U AT v RLA~DLE
MZROTND Z ENRBINT, 3- Y PLVEEZHAT5H 88a, 88d I£T U U LT ¥ R /L~D
TERNZEINZ &3 nroTz, £ 2T TSPO FEATEMEE R LZEMEZZEL 88d (T OWTHARD
i 21T > 72,

Table 4-3. In vitro profiles of benzoxazolone derivatives

o}
NMeR
Y N
T
o
Compd Y R TSPO MS® Sol.“ (ug/mL)  Na' channel (site2)
Ki’ (nM) (remaining%) pH7.4 pH2.5 1C50 (uM)?

48a Ph Ph 1.6 1 <1.0 1.0 >1.0
48k Ph 3-Py 28 0 45 180 >1.0
86a p-CF;0-Ph Ph 0.65 67 <1.0 <1.0 0.19
86b p-CF;0-Ph 3-Py 4.9 32 <1.0 4.0 0.70
88a 3-Py Ph 11 24 5.0 440 >1.0
88d 3-Py p-CF;3-Ph 8.6 38 1.0 420 >10

“Ki values represent the means of 1-3 separate experiments run in duplicate using 4 concentrations of each
compound. ” Metabolic stability data refer to percent of compound remaining after incubation with rat liver S-9
fraction (ca. 2.0 mgprotein/ml) and NADPH (ca. 3.0 mM) for 30 min at 37 °C. The initial concentration of each
compound was 1.0 uM. “ The solubility was determined by HPLC using the supernatant obtained after shaking
of the buffered solution (pH 7.4 and 2.5) (0.4 mL) containing 1 mg of tested compound, followed by
centrifugation. “1Cs, value represents displacement of [*H]Batrachotoxin (5.0 nM) binding to rat brain by each
compound.
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% 3 ffi  N-Methyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2H)-yl]-N-[4-(trifluoromethyl)-
phenyl]acetamide O JKMEhRERER, SKEAEHFEN I L ORIVE M F-m

N-Methyl-2-[2-o0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2H)-yl]-N-[4-(trifluoromethyl)-phenyl]acetamide
(88d) IZOWTHFEZEIR, F¥ b, NTUAR—F— BERICHETLEEREBRZ I L7,
ZORER, LB 88d (L, Table 4-4 (R T LB 0 FHMET b U T AF ¥ R ALSMIK LTH
SARASE /N i X g iy
Table 4-4. Radioligand-bindin assays of 88d“

Assay Name Species Inhibition (%)
Monoamine Oxidase MAO-A human 27
Phosphodiesterase PDE4 human 19
Adenosine A, human 3
Adenosine Ajp human 19
Adrenergic o;a human 10
Adrenergic 3 human -3
Adrenergic [, human -2
Angiotensin AT human -8
Angiotensin AT, human 2
Bombesin BB3 human 4
Calcium Channel L-Type, Dihydropyridine rat 1
Calcium Channel N-Type rat -2
Cannabinoid CB; human 17
Cholecystokinin CCK; (CCKjy) human -6
Cholecystokinin CCK, (CCKg) human 10
Corticotropin Releasing Factor CRF, human 14
Dopamine D, human 3
Estrogen ERP human -4
GABA,, Agonist Site rat 10
GABA ,, Chloride Channel, TBOB rat 0
GABAGg, Non-Selective rat 16
Galanin GAL1 human 3
Glucocorticoid human 2
Glutamate, Kainate rat -3
Glutamate, NMDA, Phencyclidine rat -10
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Table 4-4. (Continued)

Assay Name Species Inhibition (%)
Glycine, Strychnine-Sensitive rat 9
Histamine Hj human 5
Melanocortin MC4 human -1
Muscarinic M, human -9
Muscarinic M3 human 1
Neuropeptide Y Y, human -5
Neuropeptide Y Y, human 0
Nicotinic Acetylcholine human -2
Opiate p (OP3, MOP) human 3
Orphanin ORL, human -23
Potassium Channel [Ktp] syrian hamster -1
Serotonin 5-HT,, Non-Selective rat 5
Serotonin 5-HT3 human 3
Serotonin 5-HT4 guinea pig 24
Serotonin 5-HTy human 5
Sigma o, human -3
Sodium Channel, Site 2 rat -8
Somatostatin sst2 human -2
Tachykinin NK; human -10
Transporter, Dopamine (DAT) human -4
Transporter, Norepinephrine (NET) human 12
Vasopressin Via human -1
Vasopressin Vg human 0

“Compounds 88d (10 uM, n = 2) was evaluated at Eurofins Panlabs Taiwan, Ltd. in the following 48 receptors,
ion channels, and enzymes. Primary binding assays were provided by the commercial supplier Eurofins Panlabs
Taiwan, Ltd. Further information about the assay is given on Eurofins Panlabs Taiwan’s website
(https://www.eurofinspanlabs.com/Panlabs).

bE% 88d O MR TOKENEIL 86b & [FERITIR o 7223, FeMErE Tl ML M E L
Too FPERHIR T G IR A & ol AR R Tl d 2 FRE QWML (17 wg/mL in a pH 6.8 buffer
with bile a01ds) R LTz, 7 v NEEMENRERERIC T BA 1% 20% T, MMPNERE b SRR B HIFE
ENDHWEEICELTEBY (Table4-5). 500 mg/kg F CTIEAEICFIRD L7z B O BN iR &
e F72 10mg /kg HHIZBNWTT v M v U RZTRERFEO M REHER 2R 2 & bk
ABLTWD, (LAY 88d 1% 1 mgkg DORREAHEGIZTHAZNE %~ LTz (Figure 4-2)
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Table 4-5. Pharmacokinetic properties of 88d-HCI”

Dose AUC CL T1/2 Vdss Cmax Tmax F  B/P”  Protein Binding
(mg/kg) (ugh/mL) (mL/min/kg) (min) (L/kg) (ng/mL) (min) (%) Serum/Brain(%)
1 (iv) 33.0 30.3 71.4 1.6 90.5/98.2
10 (po) 66.8 473 15 20 1.2
100(po) 239.5 1313 120
500(po) 1223.1 4771 240

“Each value represents the mean of two or three rats
°B/P means brain/plasma AUC ratio after oral administration (10 mg/kg) of the HCI salt of 88d

(@) (b)

mean ¥ SEM, n =11-12

b
=
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0 | - 100mgkg T
E —i—S0imgkg 5 l
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1 P R U TR T S ST T NN S ST Y W SN S N ST S T W S 0 [ | | |
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88d*HCI (mg/kg), p.o.

Figure 4-2. (a) Pharmacokinetic properties of 88d-HCI (b) Effects of 88d-HCI on the rat Vogel-type
conflict model. ** P < 0.01, * P < 0.05, significantly different from the vehicle control group (Student’s

t-test).

WIZ 88d DX Y TTEE U REIWERIZOWTREEZTT > 7= (Figure 4-6) , 1 dfiEEhfEE,
B EFFZOWTY T BALTIIESHEOEEE TORE XV FRIEHNREEL L7225, 88d-HCI
FEEEGEICBWTHIERIEA NN oTo, ~F Y X — LR OMEIRERICEL T
F 300 mg/kg (2 CHRBEZMERRIHOIEE R A LTS OO, SARELUH & & g L T+ 7 ek
T/ TNDLEEZILND,

LEY 88d ([ZOWTIE, FEIZOWTHMEILE M TSPO (ZXLTH Ki=80nM &7 v
CIFIFRSEOFEEZ /R LTS, L EMEIC OO TIE, B MF S-9 (2x 2@k, REREE
MRIF ORI 1.0 M TORHIIZIN T, 30 2HEOEFRIT 84% LT v P LV IV EN
BA NHIFF SN AR EZH TN D, oA XL DRI TOLEMERR, 7> o 2 HEFEE
2 & D REMRBRICE N T b BEARBEESIIR S0 - TE LB RS R BIAEEK & LT
S,
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Figure 4-6. Effects of 88d-HCI for safety study. (a) Mice rota-rod test. # P < 0.01, significantly different

from the vehicle control group (Steel’s test). (b) Rats passive avoidance response. # P < 0.01, significantly

different from the vehicle control group (Steel’s test). (¢) Locomotor activity in mice. # P < 0.01,

significantly different from the vehicle control group (Dunnett’s multiple comparison test). (d)

Hexobarbital-induced sleep in mice. # P < 0.01, significantly different from the vehicle control group

(Steel’s test).
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EH 1L, TSPO OHFHEMFRTOAT B A NEGH~OBEIZEH L, @R TSPO U 4> K
DR Z B E LCARIFRICET L., ZOFHBRALETE, 5 OFd & T 2B MEE~DIRHK
KL L TORRRIEICONTREEIT o7z, AWFFEIZL Y, TSPO IZEIEIRICIEA L, BT
LTORARGI THARZIENEZ R L= X4 Y 0 B2 A4 % N-Methyl-2-[2-0x0-5-
(pyridin-3-yl)-1,3-benzoxazol-3(2H)-yl]-N-[4-(trifluoromethyl)-phenyl]acetamide (88d) % FLHi L7, &K
LB, NPT BRI T L 72> T B FHGREIER &+ 72 Tl iR ST
B AR OMEZ Y LT AR E 2 1L U & T 2 BIERE L LTRSS D,

% 2 B TIL, Ro5-4864 OV TEE ) VERHRICE D THA v LIe_RU XA I XY 1 Uik
TOHRZ S L2 TSPO &M 36 K UM T O @ W HTRIPE D FIA E 407z Z B A A 2
2y a CFHBRA~ORMEXY | FHEREREIT o7 (Figure 4) . T ORER, BEfFO TSPO U 7
> F%& k% TSPO #EATEME (Ki < InM) 2T HEEOLEME R Lz, Lo Lans, U—
NMEEMTH D 21a Z W72 KB RERBRFE R 0 | TR C ORI EMEAME < | B A RIS
ZLWZERHLNE ST, TR REML, T U —VEBEEOZE I X R ETE Ok A R
BRI, ALRICEDOBIFHIIE S R o To, AFERIZONT, RPEREMLLEBENT A —F —
EDMBIZDWTEREITV, GO T — & ZFHF RIS T 2 RBMIEIC WV TR LR
HWOBROEE & LCTIEH L,

B3 BT SRRV XA IX Y 1 UK T & 72 o T AREH R EME A D IS B e S
TA=H KR L, RURALILY 0 UHFEED N-TF EGE R R LT R XA X
0 U REERIC O W TIRRITGE & £l L7- (Figure 5) . —BRIERV XA I ¥V n UdFEkic T, #
OB EE LAGHZEEOBRARIE Iz Z &2 6, Hammett DEBEXSEMEEHE O LD
OIFEL L CEABBRIELORAN T o7, ZORE, 5 A7V —/ViEHdE BICE %S 1R RE
AN LTCaFERIT T, 38Uy TSPO A AN & AR ENED UGE SAVRAF7R in vitro 37w 7
7ANVETRT 86b LN 88d AL L7, F/o, AEIZT, XUAAFH Y u g ERT S
Fi#l7e TSPO U A R 88a ZHWTC, TSPO U Hv FOEMAMFICE L TEREITo7-, ik
AT A ROEEEESE 3p-HSD OMHEHRTH S trilostane DRI GIZL V| 88a OEMET LT
DOFPEMNFEIL SN D Z E PR STz, ARIRIZ. TSPO VU 7 & FIT & 2 FHAEH 3 i 2
TuaA ROEAREZBHU TR L TWAZ EEZ2RBT L0 THD,

%4 BT, (LAY 86b OIHET o T » A L EH LN LT, {LEW 86b-HCI 1%, FIR
ZVERAMRHER SN b DD, CBR & DBREN+STHHICLEDLL T, XUy VT EE R
HOEIEH D —>Th 5 HiliEEEE N A LT, & 52, PK s BROMER G O MiTic L v |
ZORWERZRBST 2 P REX, IALERAEZRTIRE L H0TEEL TW N2 ERH LN E
Iroie, ARWERRBORREZRDL X, EHEZER, Frrr, M7 UAR—Z— BHRICH
T HAEERERE I Uiz, T ORER, FHEMET N U T AF v FLA~DFER (IC50=0.70 pM) 73
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Figure 5. Development of tricyclic benzimidazolone and benzoxazolone derivatives
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Chapter 6 Experimental Section

6-1 Chemistry

6-1-1 Genaral Information

Melting points were determined on Stanford Research Systems OptiMelt MPA100 without correction.
NMR spectra were recorded at ambient temperature on a JEOL JNM-AL400 FT NMR spectrometer.
Chemical shifts are expressed in & values (ppm) relative to tetramethylsilane as an internal standard, and
signals are expressed as s (singlet), d (doublet), t (triplet), m (multiplet), or br (broad). IR spectra were
recorded on a JEOL JIR-SPX60 spectrometer as attenuated total reflection (ATR). High-resolution mass
spectra (HRMS) were recorded on a Thermo Fisher Scientific LTQ orbitrap Discovery MS equipment.
Elemental analysis was performed on a CE Instrument EA1110 and a Yokokawa analytical system IC7000.
In general, reagents and solvents were used as obtained from commercial suppliers without further
purification. Reaction progress was determined by thin layer chromatography (TLC) analysis on a Merck
silica gel 60 F254 precoated glass plate. Visualization was done with UV light (254 nm) or iodine. Flash
column chromatography was conducted using Merck silica gel 60 (70-230 mesh). All reactions were

carried out under a nitrogen atmosphere unless otherwise mentioned.

6-1-2 Experiments in Chapter 2

Methyl 3,4-dihydroquinoline-1(2H)-carboxylate (7)

To a suspension of tetrahydroquinoline (18.0 mL, 143 mmol) and K,COj3 (79.3 g, 574 mmol) in DMF

(100 mL) was added methylchloroformate (33.2 mL, 430 mmol) with cooling in an ice bath. The reaction
mixture was stirred at 50 °C for 6 h and cooled to room temperature. Water was then added, and the
mixture was extracted with a mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O
and brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo to
give 7 (27.2 g, 99%) as a yellow oil. This product was used in the following reaction without further
purification.
'H-NMR (400 MHz, CDCl3) & 7.66 (1H, d, J = 7.6 Hz), 7.16 (1H, dd, J=7.7. 7.7 Hz), 7.09 (1H, d, J = 7.3
Hz), 7.01 (1H, dd, J = 7.3, 7.3 Hz), 3.79 (3H, s), 3.76 (2H, t, J = 6.1 Hz), 2.77 (2H, t, J = 6.6 Hz),
1.99-1.90 (2H, m); *C-NMR (100 MHz, CDCls) &: 155.4, 138.1, 130.0, 128.6, 125.9, 123.9, 123.7, 52.8,
44.8, 27.3, 23.4; IR (ATR) 1701, 1697, 1493, 1439, 1327 cm™; HRMS (ESI) m/z caled for C; H,NO,
[M+H]" 192.1019; found 192.1015.
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Methyl 2,3,4,5-tetrahydro-1H-1-benzazepine-1-carboxylate (8)

Compound 8 was prepared from 2,3,4,5-tetrahydro-1H-benzo[b]azepine (800 mg, 5.43 mmol) in a
manner similar to that described for compound 7 as a white solid (706 mg, 63%).
Mp 113-115 °C; 'H-NMR (400 MHz, CDCl;) & 7.25-7.10 (4H, m), 4.58-4.32 (1H, m), 3.79 and 3.65 (3H,
each s), 2.87-2.58 (3H, m), 2.04-1.75 (3H, m), 1.55-1.27 (1H, m); "C-NMR (100 MHz, CDCl;) 8: 155.4,
142.1, 139.8, 129.8, 128.0, 127.1, 126.7, 52.8, 49.0, 34.6, 29.5, 26.3; IR (ATR) 1689, 1495, 1439, 1385,
1307 cm™'; HRMS (ESI) m/z caled for C,HsNO, [M+H]" 206.1176; found 206.1173.

Methyl 6-bromeo-3,4-dihydroquinoline-1(2 H)-carboxylate (9)

To a solution of 7 (26.3 g, 138 mmol) in DMF (140 mL) was added N-bromosuccinimide (26.9 g, 151

mmol) with cooling in an ice bath, and the mixture was stirred at room temperature for 2.5 h. Water was
then added, and the mixture was extracted with a mixture of toluene and EtOAc (1:1). The organic layer
was washed with H,O and brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was
removed in vacuo to give 9 (37.1 g, quant.) as a brown oil. This product was used in the following reaction
without further purification.
'H-NMR (400 MHz, CDCls) & 7.59 (1H, d, J = 8.5 Hz), 7.28-7.21 (2H, m), 3.79 (3H, s), 3.74 2H, t, J =
6.1 Hz), 2.74 (2H, t, J = 6.6 Hz), 1.96-1.89 (2H, m); >*C-NMR (100 MHz, CDCl;) &: 155.1, 137.2, 132.0,
131.2, 128.9, 125.4, 116.4, 53.0, 44.7, 27.2, 23.1; IR (ATR) 1701, 1483, 1441, 1321, 727 cm’'; HRMS
(ESI) m/z calcd for C;;H;3BrNO, [M+H]+ 270.0124; found 270.0124.

Methyl 7-bromo-2,3,4,5-tetrahydro-1H-1-benzazepine-1-carboxylate (10)

Compound 10 was prepared from 8 (521 mg, 2.54 mmol) in a manner similar to that described for
compound 9 as a colorless oil (590 mg, 82%).
'H-NMR (400 MHz, CDCl;) 6 7.37-7.27 (2H, m), 7.21-6.96 (1H, m), 4.61-4.23 (1H, m), 3.79 and 3.65
(3H, each s), 2.83-2.53 (3H, m), 2.04-1.19 (4H, m); *C-NMR (100 MHz, CDCl;) &: 155.1, 142.0, 141.2,
132.8, 132.6, 129.7, 120.4, 52.9, 48.9, 34.4, 29.3, 26.0; IR (ATR) 1701, 1487, 1441, 1383, 1300 cm'';
HRMS (ESI) m/z calcd for C,H;sBrNO, [M+H]" 284.0281; found 284.0280.

Methyl 6-bromo-8-nitro-3,4-dihydroquinoline-1(2H)-carboxylate (11)

To a solution of nitronium tetrafluoroborate (5.17 g, 38.9 mmol) in CH3CN (150 mL) was added
dropwise a solution of 9 (7.51 g, 27.8 mmol) in CH;CN (150 mL) with cooling in an ice bath, and the
mixture was stirred with cooling in an ice bath for 1 h. Water was then added, and the mixture was
extracted with a mixture of toluene and EtOAc (1:1). The organic layer was washed with aqueous saturated

NaHCOj; and brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in
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vacuo, and the residue was purified by silica gel column chromatography using hexane/EtOAc (5:1, v/v) as
eluent to give 11 (5.77 g, 66%) as a yellow solid.

Mp 99-101 °C; 'H-NMR (400 MHz, CDCl3) & 7.88 (1H, s), 7.49 (1H, s), 3.81 (3H, br s), 3.64-3.62 (2H, br
m), 2.85-2.71 (2H, br m), 2.07-1.92 (2H, br m); *C-NMR (100 MHz, CDCls) &: 154.0, 144.6, 137.5, 135.1,
131.1, 125.8, 116.6, 52.9, 4.1, 27.3, 23.5; IR (ATR) 1701, 1483, 1439, 1321, 1190 cm™'; HRMS (ESI) m/z
calced for C11H;,BrN,Oy4 [M+H]+ 314.9975; found 314.9974.

Methyl 7-bromo-9-nitro-2,3,4,5-tetrahydro-1H-1-benzazepine-1-carboxylate (12)

Compound 12 was prepared from 10 (6.09 g, 21.4 mmol) in a manner similar to that described for
compound 11 as a yellow solid (4.89 g, 72%).
Mp 73-75 °C; 'H-NMR (400 MHz, CDCls) & 7.91-7.86 (1H, m), 7.63-7.60 (1H, m), 4.53-4.27 (1H, m),
3.77 and 3.57 (3H, each s), 3.00-2.71 (3H, m), 2.12-1.78 (3H, m), 1.52-1.32 (1H, m); *C-NMR (100 MHz,
CDCly) o: 154.9, 153.8, 147.5, 147.1, 145.1, 145.1, 136.9, 136.9, 134.7, 134.4, 125.8, 125.6, 120.2, 120.1,
53.4, 53.1, 48.5, 48.3, 34.3, 34.1, 29.1, 28.7, 25.4, 25.3; IR (ATR) 1713, 1522, 1303, 1169, 1032 cm™;
HRMS (ESI) m/z calcd for C;,H4BrN,Oy4 [MJrH]+ 329.0131; found 329.0129.

8-Bromo-5,6-dihydro-4H-imidazo[4,5,1-ij]quinolin-2(1H)-one (13)

To a solution of reduced iron (24.1 g, 431 mmol) in AcOH (250 mL) was added dropwise a solution of

11 (19.4 g, 61.6 mmol) in AcOH (200 mL) at 80 °C. The reaction mixture was stirred at 80 °C for 2 h and
cooled to room temperature. The reaction mixture was filtered through Celite, and the filtrate was
concentrated. The residue was diluted with EtOAc and H,O. The organic layer was separated, washed with
brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo. The
resulting solid was triturated with hexane to give 13 (14.6 g, 94%) as a brown solid.
Mp 235-236 °C; 'H-NMR (400 MHz, DMSO-de) & 10.81 (1H, s), 6.99 (1H, s), 6.94 (1H, s), 3.68 (2H, t, J
=5.7 Hz), 2.76 (2H, t, J = 6.0 Hz), 2.04-1.94 (2H, m); °*C-NMR (100 MHz, DMSO-d) &: 153.3, 127.9,
126.8, 121.2, 120.9, 112.0, 109.0, 38.1, 22.9, 21.2; IR (ATR) 3143, 1707, 1657, 1641, 1491 cm™'; HRMS
(ESI) m/z caled for CyoH;o(BrN,O [M+H]+ 252.9971; found 252.9967.

9-Bromo-4,5,6,7-tetrahydroimidazo[4,5,1-jk][1]benzazepin-2(1H)-one (14)

Compound 14 was prepared from 12 (2.53 g, 7.69 mmol) in a manner similar to that described for
compound 13 as a white solid (1.73 g, 84%)).
Mp 147-149 °C; "H-NMR (400 MHz, DMSO-ds) 5 11.01 (1H, br s), 6.99 (1H, d, J = 1.5 Hz), 6.94 (1H, d,
J=2.0Hz), 3.75 (2H, t, J = 5.2 Hz), 2.93 (2H, t, J = 5.6 Hz), 2.53-2.48 (4H, m); "C-NMR (100 MHz,
DMSO-de) 8: 154.5, 130.2, 128.8, 126.0, 123.8, 112.1, 108.7, 44.3, 33.3, 27.2, 26.6; IR (ATR) 2864, 1686,
1610, 1471, 1149 cm™'; HRMS (ESI) m/z caled for C;H;,BrN,O [M+H]" 267.0128; found 267.0126.
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tert-Butyl (8-bromo-2-0x0-5,6-dihydro-4H-imidazo[4,5,1-ij|quinolin-1(2 H)-yl)acetate (15)

To a suspension of 13 (28.9 g, 114 mmol) and K,COs (23.7 g, 171 mmol) in DMF (400 mL) was added

tert-butyl bromoacetate (18.5 mL, 126 mmol) with cooling in an ice bath. The reaction mixture was stirred
at 50 °C for 3 h and cooled to room temperature. Water was then added, and the mixture was extracted
with a mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O and brine, and dried
over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the residue was
triturated with hexane to give 15 (41.5 g, 99%) as a beige solid.
Mp 178-180 °C; 'H-NMR (400 MHz, CDCl3) & 7.02 (1H, d, J = 1.7 Hz), 6.87 (1H, d, J = 1.7 Hz), 4.47
(2H, s), 3.85 (2H, t, J = 5.7 Hz), 2.82 (2H, t, J = 6.1 Hz), 2.15-2.07 (2H, m), 1.48 (9H, s); "C-NMR (100
MHz, CDCl,) ¢: 166.7, 153.0, 128.7, 125.6, 122.7, 121.0, 113.6, 108.8, 82.9, 43.0, 39.1, 28.0, 23.6, 21.7;
IR (ATR) 1741, 1697, 1498, 1421, 1232 cm™; HRMS (ESI) m/z caled for CH;oBrN,OsNa [M+Na]”
389.0471; found 389.0473; Anal. Calcd for C;sH9BrN,O5-0.10H,O: C, 52.07; H, 5.24; N, 7.59; Br, 21.65.
Found: C, 52.43; H, 5.29; N, 7.45; Br, 21.25.

tert-Butyl (9-bromo-2-0x0-4,5,6,7-tetrahydroimidazo[4,5,1-jk][1]benzazepin-1(2 H)-yl)acetate (16)
Compound 16 was prepared from 14 (1.71 g, 6.40 mmol) in a manner similar to that described for

compound 15 as a white solid (2.42 g, 99%).

Mp 172-174 °C; "H-NMR (400 MHz, CDCl3) & 7.02 (1H, s), 6.84 (1H, s), 4.48 (2H, 5), 3.95 2H, t, J = 5.4

Hz), 2.98 (2H, t, J = 4.8 Hz), 2.06-1.93 (4H, m), 1.48 (9H, s); "*C-NMR (100 MHz, CDCl;) &: 166.5, 154.4,

130.9, 127.8, 126.4, 125.5, 113.6, 108.3, 83.0, 45.6, 43.0, 34.1, 28.0, 27.7, 27.1; IR (ATR) 1741, 1693,

1425, 1230, 1149 cm'l; HRMS (ESI) m/z caled for C17H;BrN,O; [M-irH]+ 381.0808; found 381.0804.

General Procedure A for the Suzuki-Miyaura Coupling Reaction

To a suspension of the appropriate tricyclic benzimidazolone or benzoxazolone (1 equiv.) and boronic
acid (1.2-1.5 equiv.) in 1 M K,COj solution (3 equiv.) and 1,4-dioxane was added Pd(PPh;)4 (3-5 mol%) in
room temperature. The reaction mixture was stirred at reflux for 2 h and cooled to room temperature.
Water was then added, and the mixture was extracted with EtOAc. The organic layer was washed with
brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the
residue was purified by silica gel column chromatography to afford tricyclic benzimidazolone or

benzoxazolone derivative.
tert-Butyl (2-oxo0-8-phenyl-5,6-dihydro-4H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl)acetate (17)

Compound 17 was prepared from 15 (1.50 g, 4.09 mmol) and phenylboronic acid (0.647 g, 5.31 mmol)
according to the general procedure A as a beige solid (0.929 g, 62%).
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Mp 202-203 °C; 'H-NMR (400 MHz, CDCl3) & 7.52 (2H, d, J = 8.0 Hz), 7.41 (2H, m), 7.31 (1H, t, J="7.1
Hz), 7.09 (1H, s), 6.91 (1H, s), 4.54 (2H, s), 3.90 (2H, t, J = 5.7 Hz), 2.90 (2H, t, J = 6.0 Hz), 2.20-2.12
(2H, m), 1.47 (9H, s); C-NMR (100 MHz, CDCls) &: 167.0, 153.5, 142.2, 135.2, 128.7, 128.1, 127.3,
126.7, 126.2, 119.6, 119.4, 104.6, 82.6, 43.1, 39.2, 28.0, 23.9, 22.0; IR (ATR) 1741, 1713, 1701, 1228,
1155 cm'l; HRMS (ESI) m/z calcd for CpHpsN,O; [M+H]+ 365.1860; found 365.1855; Anal. Calcd for
C»H4N>05-0.25H,0: C, 71.62; H, 6.69; N, 7.59. Found: C, 71.50; H, 6.64; N, 7.71.

tert-Butyl (2-0x0-9-phenyl-4,5,6,7-tetrahydroimidazo|[4,5,1-jk][1]benzazepin-1(2H)-yl)acetate (18)
Compound 18 was prepared from 16 (1.84 g, 4.83 mmol) and phenylboronic acid (0.706 g, 5.79 mmol)
according to the general procedure A as a white solid (1.74 g, 95%).
Mp 141-143 °C; "H-NMR (400 MHz, CDCl3) 8 7.54 (2H, d, J = 7.3 Hz), 7.45-7.38 (2H, m), 7.32 (1H, t, J
=7.1 Hz), 7.10 (1H, s), 6.89 (1H, s), 4.56 (2H, s), 4.03-3.94 (2H, m), 3.11-3.04 (2H, m), 2.09-1.97 (4H, m),
1.47 (9H, s); "C-NMR (100 MHz, CDCl;) &: 166.8, 154.8, 141.3, 134.8, 130.3, 128.7, 128.2, 127.1, 126.8,
124.9, 122.3, 103.9, 82.7, 45.7, 43.1, 34.6, 28.0, 27.9, 27.4; IR (ATR) 1741, 1697, 1234, 1153, 754 cm’’;
HRMS (ESI) m/z caled for C,3H,7N,04 [M+H]+ 379.2016; found 379.2009.

General procedure B for the synthesis of the acetic acid derivatives
To a solution of the appropriate acetate (1 equiv.) in AcOH was added 4 N HCl in 1,4-dioxane (4 equiv.).
The reaction mixture was stirred at 50 °C for 4 h and cooled to room temperature. The solvent was

removed in vacuo, and the resulting solid was triturated with hexane to afford the acetic acid derivative.

(2-Oxo0-8-phenyl-5,6-dihydro-4 H-imidazo[4,5,1-if]quinolin-1(2 H)-yl)acetic acid (19)

Compound 19 was prepared from 17 (19.6 g, 53.8 mmol) according to the general procedure B as a
brown solid (13.6 g, 84%).
Mp 216-218 °C; 'H-NMR (400 MHz, DMSO-dg) 5 13.03 (1H, br s), 7.64-7.60 (2H, m), 7.45-7.40 (2H, m),
7.34-7.27 (2H, m), 7.17 (1H, s), 4.64 (2H, s), 3.78 (2H, t, J = 5.6 Hz), 2.87 (2H, t, J = 5.9 Hz), 2.11-2.01
(2H, m); C-NMR (100 MHz, DMSO-dq) &: 169.7, 152.8, 141.3, 133.4, 128.7, 128.3, 126.6, 126.6, 125.8,
119.5, 118.1, 104.6, 42.0, 38.6, 23.3, 21.6; IR (ATR) 2364, 1728, 1668, 1659, 1643 cm™'; HRMS (ESI) m/z
calcd for C;gH;sN,Os;Na [MJrNa]+ 331.1053; found 331.1046; Anal. Calcd for CigH16N»,O3:0.50H,0: C,
68.13; H, 5.40; N, 8.83. Found: C, 67.76; H, 5.19; N, 8.78.

(2-Ox0-9-phenyl-4,5,6,7-tetrahydroimidazo[4,5,1-jk][1]benzazepin-1(2H)-yl)acetic acid (20)

Compound 20 was prepared from 18 (1.57 g, 4.15 mmol) according to the general procedure B as a

yellow solid (1.30 g, 97%).
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Mp 207-209 °C; 'H-NMR (400 MHz, DMSO-d)  13.05 (1H, br s), 7.69-7.64 (2H, m), 7.46-7.40 (2H, m),
7.37 (1H, d, J= 1.2 Hz), 7.31 (1H, t, J = 7.3 Hz), 7.20 (1H, s), 4.68 (2H, s), 3.89-3.81 (2H, m), 3.09-3.00
(2H, m), 2.03-1.88 (4H, m); *C-NMR (100 MHz, DMSO-dq) 5: 169.6, 154.2, 140.3, 133.2, 130.5, 128.7,
127.8, 126.8, 126.5, 124.5, 120.9, 104.1, 45.0, 42.0, 33.8, 27.5, 26.9; IR (ATR) 2931, 1732, 1662, 1655,
1227 em™; HRMS (ESI) m/z caled for CjoH;oN,05 [M+H]" 323.1390; found 323.1385.

General Procedure C for the Synthesis of amide derivatives

To a solution of the appropriate acetic acid (1 equiv.) in DMF were added selected amine (2.5 equiv.),
I-hydroxybenzotriazole (1 equiv.) and 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride
(EDCI-HCI) (3 equiv.) at room temperature. The reaction mixture was stirred at room temperature or 50 °C
for 1 h and cooled to room temperature. Water was then added, and the mixture was extracted with a
mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O and brine, and dried over
anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the residue was purified

by silica gel column chromatography to afford amide derivatives.

General Procedure D for the Synthesis of amide derivatives

To a solution of the appropriate acetic acid (1 equiv.) in DMF were added selected amine (1.2 equiv.),
phosphoric acid bis(2-oxooxazolidide) chloride (BOPCI) (1.2 equiv.) and triethylamine (TEA) (2.5 equiv.)
at room temperature. The reaction mixture was stirred at room temperature for 3 h. Water was then added,
and the mixture was extracted with a mixture of toluene and EtOAc (1:1). The organic layer was washed
with H,O and brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in

vacuo, and the residue was purified by silica gel column chromatography to afford amide derivatives.

General Procedure E for the Synthesis of amide derivatives

To a suspension of the appropriate acetic acid (1 equiv.) in CH,Cl, were added oxalyl choride (1.1
equiv.) and DMF with cooling in an ice bath, and then the mixture was stirred at room temperature for 1 h.
The solvent was removed in vacuo, and then the residue was azeotropied with toluene. A solution of acid
chloride thus obtained in THF was added to a solution of selected amine (1.2 equiv.) and triethylamine (1.5
equiv.) in THF at room temperature, and then the mixture was stirred at room temperature for 1 h. The
reaction was quenched by adding aqueous saturated NaHCO;, and then the mixture was extracted with
EtOAc. The organic layer was washed with H,O and brine and dried over anhydrous sodium sulfate. After
filtration, the solvent was removed in vacuo, and the residue was purified by silica gel column

chromatography to afford amide derivatives.
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N-Methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4 H-imidazo|[4,5,1-ij]quinolin-1(2 H)-yl)-/N-phenylacetamide
(21a)

Compound 21a was prepared from 19 (462 mg, 1.50 mmol) and N-methylaniline (244 pL, 2.25 mmol)
according to the general procedure C as a white solid (460 mg, 77%).
Mp 126-127 °C (MeOH); 'H-NMR (400 MHz, CDCl3) § 7.56-7.51 (2H, m), 7.51-7.45 (2H, m), 7.45-7.38
(3H, m), 7.37-7.27 (3H, m), 7.06 (1H, s), 6.89 (1H, s), 4.41 (2H, s), 3.84 (2H, t, J = 5.7 Hz), 3.30 (3H, s),
2.88 (2H, t, J = 6.0 Hz), 2.18-2.08 (2H, m); >C-NMR (100 MHz, CDCl;) 8: 166.6, 153.5, 142.4, 142.3,
135.1, 130.2, 128.6, 128.5, 128.5, 127.3, 127.3, 126.6, 126.2, 119.5, 119.2, 104.8, 43.1, 39.1, 37.8, 23.9,
21.9; IR (ATR) 1713, 1666, 1493, 1423, 762 cm™'; HRMS (ESI) m/z caled for C,sHp4N;O, [M+H]™
398.1863; found 398.1855; Anal. Calcd for C,5sH»3N30,-0.25H,0: C, 74.70; H, 5.89; N, 10.45. Found: C,
74.65; H, 5.83; N, 10.51.

2-(2-Oxo-8-phenyl-5,6-dihydro-4 H-imidazo|[4,5,1-ij]quinolin-1(2 H)-yl)-NV,N-dipropylacetamide (21b)
Compound 21b was prepared from 19 (308 mg, 1.00 mmol) and dipropylamine (165 pL, 1.20 mmol)
according to the general procedure C as a white solid (244 mg, 62%)
Mp 129-131 °C (;PrOH); 'H-NMR (400 MHz, CDCl3) & 7.53 (2H, dd, J = 8.2, 1.3 Hz), 7.42-7.37 (2H, m),
7.32-7.27 (1H, m), 7.08 (1H, d, /= 1.2 Hz), 7.02 (1H, d, /= 1.2 Hz), 4.69 (2H, s), 3.90 (2H, t, /= 5.9 Hz),
3.39-3.24 (4H, m), 2.90 (2H, t, J = 6.0 Hz), 2.21-2.10 (2H, m), 1.72-1.50 (4H, m), 0.99 (3H, t, J = 7.4 Hz),
0.86 (3H, t, J = 7.4 Hz); "C-NMR (100 MHz, CDCl;) &: 166.2, 153.5, 142.3, 135.2, 128.7, 128.6, 127.3,
126.6, 126.1, 119.5, 119.2, 105.4, 49.2, 48.1, 42.8, 39.2, 24.0, 22.3, 22.0, 20.8, 11.4, 11.2; IR (ATR) 1705,
1649, 1230, 764, 702 cm'l; HRMS (ESI) m/z caled for Co4H3oN30, [M+H]™ 392.2333; found 392.2324;
Anal. Calcd for C,4Hy9N30,: C, 73.63; H, 7.47; N, 10.73. Found: C, 73.27; H, 7.44; N, 10.71.

N-Benzyl-N-methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4H-imidazo[4,5,1-if]quinolin-1(2 H)-yl)acetamide
(21¢)

Compound 21¢ was prepared from 19 (462 mg, 1.50 mmol) and benzylmethylamine (290 uL, 2.25
mmol) according to the general procedure C as a white solid (473 mg, 77%)
Mp 173-175 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.55 (2H, d, J = 8.0 Hz), 7.46-7.38 (2H, m),
7.34-7.21 (5H, m), 7.13-7.06 (2H, m), 7.03 (1H, s), 4.77-4.58 (4H, m), 3.91 (1H, t,J = 5.7 Hz), 3.73 (1H, t,
J=5.7Hz), 3.05 and 3.01 (3H, each s), 2.91 (1H, t, /= 6.0 Hz), 2.84 (1H, t, /= 6.0 Hz), 2.21-2.13 (1H, m),
2.11-2.03 (1H, m); “C-NMR (100 MHz, CDCls) &: 167.5, 166.6, 153.5, 153.1, 142.2, 142.1, 136.7, 136.0,
135.3, 135.2, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 127.6, 127.5, 127.3, 127.3, 126.7, 126.6, 126.2,
126.1, 125.8, 125.8, 119.6, 119.5, 119.3, 119.2, 105.4, 105.2, 52.9, 51.5, 43.4, 43.0, 39.2, 39.0, 34.7, 34.2,
24.0,23.9,22.0,21.9; IR (ATR) 1693, 1653, 1493, 756, 704 cm™; HRMS (ESI) m/z calcd for Co6HasN30,
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[M+H]" 412.2020; found 412.2007; Anal. Calcd for C,sH,sN305: C, 75.89; H, 6.12; N, 10.21. Found: C,
75.66; H, 6.02; N, 10.26.

N-(3-Methoxyphenyl)-N-methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4 H-imidazo[4,5,1-ij|quinolin-1(2 H)-
yDacetamide (21d)

Compound 21d was prepared from 19 (308 mg, 1.00 mmol) and 3-methoxy-N-methylaniline (165 mg,
1.20 mmol) according to the general procedure E as a yellow solid (220 mg, 52%).
Mp 166-168 °C (MeOH); 'H-NMR (400 MHz, CDCl3) § 7.56-7.50 (2H, m), 7.46-7.28 (4H, m), 7.06 (1H,
s), 6.96-6.88 (3H, m), 6.84-6.80 (1H, m), 4.46 (2H, s), 3.89-3.79 (5H, m), 3.29 (3H, s), 2.88 (2H, t, J=6.0
Hz), 2.18-2.08 (2H, m); *C-NMR (100 MHz, CDCl;) 8: 166.6, 160.8, 153.4, 143.5, 142.3, 135.1, 130.8,
128.6, 128.5, 127.3, 126.6, 126.2, 119.5, 119.3, 119.1, 114.1, 112.7, 104.8, 55.4, 43.1, 39.0, 37.7, 23.9,
21.9; IR (ATR) 1705, 1674, 1489, 1421, 754 cm™; HRMS (ESI) m/z calcd for CogHyN;O3 [M+H]"
428.1969; found 428.1962; Anal. Calcd for C,H,5N303: C, 73.05; H, 5.89; N, 9.83. Found: C, 72.72; H,
5.94; N, 9.75.

N-(4-Methoxyphenyl)-NV-methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4H-imidazo[4,5,1-ij|quinolin-1(2 H)-
yDacetamide (21e)

Compound 21e was prepared from 19 (308 mg, 1.00 mmol) and N-methyl-p-anisidine (165 mg, 1.20
mmol) according to the general procedure E as a brown solid (348 mg, 81%).
Mp 172-174 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.53 (2H, d, J = 7.3 Hz), 7.44-7.38 (2H, m), 7.31
(1H, t, J = 7.4 Hz), 7.28-7.24 (2H, m), 7.05 (1H, s), 6.97 (2H, d, J = 8.8 Hz), 6.88 (1H, s), 4.39 (2H, s),
3.89-3.80 (5H, m), 3.27 (3H, s), 2.88 (2H, t, J = 5.9 Hz), 2.18-2.09 (2H, m); *C-NMR (100 MHz, CDCl5)
5: 166.9, 159.4, 153.5, 142.4, 135.1, 135.1, 128.6, 128.6, 128.4, 127.4, 126.6, 126.2, 119.5, 119.1, 115.3,
104.8, 55.6, 43.0, 39.1, 37.9, 23.9, 21.9; IR (ATR) 1691, 1662, 1504, 1425, 1238 cm™; HRMS (ESI) m/z
calcd for CysH6N305 [M+H]+ 428.1969; found 428.1965; Anal. Calcd for C,sH,5N305-0.25H,0: C, 72.29;
H, 5.95; N, 9.73. Found: C, 72.60; H, 5.87; N, 9.79.

N-(3-Chlorophenyl)-V-methyl-2-(2-0xo0-8-phenyl-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl)
acetamide (21f)

Compound 21f was prepared from 19 (308 mg, 1.00 mmol) and 3-chloro-N-methylaniline (170 mg, 1.20
mmol) according to the general procedure C as a white solid (135 mg, 31%).
Mp 161-162 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.54 (2H, d, J = 7.8 Hz), 7.46-7.23 (7H, m), 7.08
(1H, s), 6.91 (1H, s), 4.45 (2H, s), 3.83 (2H, t, J= 5.4 Hz), 3.28 (3H, s), 2.89 (2H, t, J = 6.0 Hz), 2.19-2.09
(2H, m); “C-NMR (100 MHz, CDCls) &: 166.5, 153.2, 143.5, 142.2, 135.4, 135.2, 131.1, 128.6, 128.3,
127.3, 126.7, 126.1, 125.6, 125.5, 123.6, 119.6, 119.3, 104.8, 43.3, 39.1, 37.9, 23.9, 21.9; IR (ATR) 1697,
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1686, 1674, 760, 694 cm'l; HRMS (ESI) m/z caled for CsH,3CIN;O, [M+H]" 432.1473; found 432.1467;
Anal. Calcd for C,sH,,CIN;O,: C, 69.52; H, 5.13; N, 9.73; Cl, 8.21. Found: C, 69.15; H, 5.15; N, 9.80; ClI,
8.12.

N-(4-Chlorophenyl)-/V-methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl)
acetamide (21g)

Compound 21g was prepared from 19 (308 mg, 1.00 mmol) and 4-chloro-N-methylaniline (145 u L,
1.20 mmol) according to the general procedure E as a pale yellow solid (306 mg, 71%).
Mp 178-180 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.53 (2H, d, J = 7.6 Hz), 7.46-7.38 (4H, m), 7.31
(1H, t, J = 7.1 Hz), 7.28-7.22 (2H, m), 7.07 (1H, s), 6.89 (1H, s), 4.41 (2H, s), 3.83 (2H, t, J = 5.6 Hz),
3.27 (3H, s), 2.88 (2H, t, J = 6.0 Hz), 2.19-2.07 (2H, m); "C-NMR (100 MHz, CDCl;) &: 166.5, 153.3,
142.2, 140.9, 135.2, 134.3, 130.3, 128.6, 128.5, 128.4, 127.3, 126.6, 126.2, 119.6, 119.3, 104.8, 43.1, 39.1,
37.9,23.9, 21.9; IR (ATR) 1695, 1670, 1489, 1425, 754 cm™; HRMS (ESI) m/z calcd for C,sHy3CIN;O,
[M+H]" 432.1473; found 432.1466; Anal. Calcd for C,sH»CIN;O,: C, 69.52; H, 5.13; N, 9.73; Cl, 8.21.
Found: C, 69.23; H, 5.15; N, 9.75; Cl, 8.22.

N-Methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4 H-imidazo|[4,5,1-ij]quinolin-1(2 H)-yl)-V-(pyridin-2-yl)
acetamide (21h)

Compound 21h was prepared from 19 (462 mg, 1.50 mmol) and 2-(methylamino)pyridine (185 u L,
1.80 mmol) according to the general procedure C as a white solid (331 mg, 55%).
Mp 171-172 °C (MeOH); '"H-NMR (400 MHz, CDCls)  8.50 (1H, d, J = 2.9 Hz), 7.79 (1H, t, J = 7.0 Hz),
7.54 (2H, d, J = 8.0 Hz), 7.44-7.19 (5H, m), 7.08 (1H, s), 7.01 (1H, s), 4.82 (2H, s), 3.87 (2H, t,J = 5.7 Hz),
3.44 (3H, s), 2.89 (2H, t, J = 6.0 Hz), 2.19-2.10 (2H, m); *C-NMR (100 MHz, CDCl;) &: 167.5, 155.1,
153.6, 148.7, 142.3, 138.6, 135.2, 128.7, 128.6, 127.3, 126.6, 126.2, 121.9, 119.4, 119.1, 119.1, 105.1, 44.2,
39.1, 35.4, 23.9, 22.0; IR (ATR) 1697, 1660, 1587, 1419, 1313 cm™; HRMS (ESI) m/z calcd for
Cy4H73N4O, [M+H]+ 399.1816; found 399.1810; Anal. Calcd for C,4H,,N40,-0.25H,0: C, 71.53; H, 5.63;
N, 13.90. Found: C, 71.80; H, 5.65; N, 13.94.

N-Methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4 H-imidazo[4,5,1-ij|quinolin-1(2 H)-yl)-N-(pyridin-3-yl)
acetamide (21i)

Compound 21i was prepared from 25 (308 mg, 1.00 mmol) and N-methy-3-pyridinamine (108 mg, 1.00
mmol) according to the general procedure C as a white solid (302 mg, 76%).
Mp 165-167 °C (iPrOH); 'H-NMR (400 MHz, CDCl;)  8.65 (1H, br s), 8.58 (1H, d, J=2.7 Hz), 7.73 (1H,
d, J= 8.0 Hz), 7.56-7.50 (2H, m), 7.47-7.37 (3H, m), 7.31 (1H, t, J = 7.3 Hz), 7.08 (1H, s), 6.93 (1H, s),
4.41 (2H, s), 3.86-3.78 (2H, m), 3.32 (3H, s), 2.88 (2H, t, J = 6.0 Hz), 2.19-2.08 (2H, m); *C-NMR (100
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MHz, CDCl;) 6: 166.7, 153.2, 149.5, 148.5, 142.1, 139.0, 135.3, 134.9, 128.6, 128.2, 127.3, 126.7, 126.1,
124.6, 119.7, 119.4, 104.8, 43.2, 39.1, 38.1, 23.9, 21.9; IR (ATR) 1709, 1666, 1493, 1423, 764 cm’';
HRMS (ESI) m/z calcd for Cy4Hp;3N4O; [M+H]+ 399.1816; found 399.1810; Anal. Calcd for
C24H2N40,-0.25H,0: C, 71.53; H, 5.63; N, 13.90. Found: C, 71.43; H, 5.64; N, 13.87.

N-Methyl-2-(2-0x0-8-phenyl-5,6-dihydro-4 H-imidazo|[4,5,1-ij]quinolin-1(2 H)-yl)-V-(pyridin-4-yl)
acetamide (21j)

Compound 21j was prepared from 19 (308 mg, 1.00 mmol) and 4-(methylamino)pyridine (108 mg, 1.00
mmol) according to the general procedure C as a white solid (225 mg, 56%).
Mp 141-143 °C (;PrOH); 'H-NMR (400 MHz, CDCl;) & 8.68 (2H, d, J = 5.9 Hz), 7.53 (2H, d, J = 7.1 Hz),
7.45-7.38 (2H, m), 7.34-7.23 (3H, m), 7.09 (1H, s), 6.92 (1H, s), 4.60 (2H, s), 3.83 (2H, t,J= 5.7 Hz), 3.37
(3H, s), 2.89 (2H, t, J = 6.0 Hz), 2.19-2.07 (2H, m); *C-NMR (100 MHz, CDCL3) &: 166.4, 153.2, 151.5,
149.8, 142.1, 135.3, 128.7, 128.2, 127.3, 126.7, 126.1, 120.9, 119.7, 119.4, 104.8, 43.4, 39.1, 37.2, 23.9,
21.9; IR (ATR) 1693, 1672, 1587, 1491, 1429 cm™'; HRMS (ESI) m/z calcd for CoyHy3sN4O, [M+H]
399.1816; found 399.1807; Anal. Calcd for C,4H,,N40,-0.25H,0: C, 71.53; H, 5.63; N, 13.90. Found: C,
71.80; H, 5.56; N, 13.94.

2-(2-Oxo-8-phenyl-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl)-N-phenylacetamide (21Kk)
Compound 21k was prepared from 19 (462 mg, 1.50 mmol) and aniline (164 pL, 1.80 mmol) according
to the general procedure C as a white solid (479 mg, 83%).
Mp 223-224 °C (MeOH); 'H-NMR (400 MHz, CDCls) & 8.49 (1H, br s), 7.58-7.47 (4H, m), 7.45-7.38 (2H,
m), 7.36-7.23 (3H, m), 7.17 (2H, d, J = 6.1 Hz), 7.09 (1H, t, J = 7.4 Hz), 4.67 (2H, s), 3.95 2H, t,J=5.7
Hz), 2.94 (2H, t, J = 6.0 Hz), 2.24-2.16 (2H, m); "C-NMR (100 MHz, CDCls) &: 165.7, 154.0, 141.6,
137.4, 136.0, 129.0, 128.8, 127.9, 127.3, 127.0, 126.1, 124.6, 120.2, 120.1, 120.0, 105.1, 46.9, 39.4, 23.9,
22.0; IR (ATR) 1687, 1558, 1497, 1238, 700 cm™; HRMS (ESI) m/z calcd for Cp4HpN3O, [M+H]
384.1707; found 384.1700; Anal. Calcd for C,4H,1N3O,: C, 75.18; H, 5.52; N, 10.96. Found: C, 75.07; H,
5.61; N, 11.00.

N-Methyl-2-(2-0x0-9-phenyl-4,5,6,7-tetrahydroimidazo[4,5,1-jk][1]benzazepin-1(2 H)-yl)-N-phenyl
acetamide (22)

Compound 22 was prepared from 20 (129 mg, 0.400 mmol) and N-methylaniline (43.3 uL, 0.400 mmol)
according to the general procedure C as a beige solid (164 mg, quant.).
Mp 157-159 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.54 (2H, d, J = 7.1 Hz), 7.51-7.46 (2H, m),
7.46-7.29 (6H, m), 7.07 (1H, s), 6.88 (1H, s), 4.42 (2H, s), 3.96-3.87 (2H, m), 3.30 (3H, s), 3.09-3.01 (2H,
m), 2.07-1.95 (4H, m); C-NMR (100 MHz, CDCls) &: 166.4, 154.8, 142.4, 141.5, 134.7, 130.7, 130.2,
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128.7, 128.5, 128.2, 127.2, 127.2, 126.8, 124.8, 122.1, 104.1, 45.6, 43.1, 37.8, 34.6, 27.9, 27.4; IR (ATR)
1707, 1662, 1425, 758, 700 cm’'; HRMS (ESI) m/z caled for CagHagN30» [M+H]™ 412.2020; found
412.2013; Anal. Caled for CogHasN304: C, 75.89; H, 6.12; N, 10.21. Found: C, 75.78; H, 6.16; N, 10.23.

(8-Bromo-2-0x0-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2H)-yl)acetic acid (23)

Compound 23 was prepared from 15 (16.7 g, 45.5 mmol) according to the general procedure B as a
yellow solid (14.1 g, quant.).
Mp 213-215 °C; 'H-NMR (400 MHz, DMSO-d) 5 13.08 (1H, br s), 7.28 (1H, d, J = 1.7 Hz), 7.05 (1H, d,
J=1.7Hz), 458 (2H, s), 3.74 (2H, t, J = 5.7 Hz), 2.79 (2H, t, J = 6.0 Hz), 2.05-1.95 (2H, m); "C-NMR
(100 MHz, DMSO-d;) 8: 169.5, 152.4, 128.9, 125.3, 121.8, 121.2, 112.4, 109.0, 42.0, 38.5, 22.9, 21.2; IR
(ATR) 1718, 1653, 1635, 1624, 1427 ecm™; HRMS (ESI) m/z caled for C,H;;BrN,OsNa [M+Na]"
332.9845; found 332.9841.

2-(8-Bromo-2-0x0-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl)-N-methyl-/N-phenylacetamide
(24)

Compound 24 was prepared from 23 (11.2 g, 36.0 mmol) and N-methylaniline (4.68 mL, 43.2 mmol)
according to the general procedure C as a yellow solid (11.3 g, 78%).
Mp 195-197 °C (MeOH); 'H-NMR (400 MHz, CDCls) § 7.53-7.46 (2H, m), 7.42 (1H, t, J = 7.1 Hz), 7.35
(2H, d, J=17.8 Hz), 6.98 (1H, s), 6.84 (1H, s), 4.32 (2H, s), 3.80 (2H, t,J = 5.9 Hz), 3.31 (3H, s), 2.79 (2H,
t,J=6.0 Hz), 2.13-2.03 (2H, m); >C-NMR (100 MHz, CDCl3) 8: 166.2, 153.1, 142.3, 130.2, 129.1, 128.6,
127.3, 125.6, 122.5, 120.9, 113.6, 108.9, 43.0, 39.0, 37.8, 23.6, 21.6; IR (ATR) 1705, 1662, 1497, 1421,
1406 cm'l; HRMS (ESI) m/z calcd for C;9H9BrN3;O, [M+H]+ 400.0655; found 400.0652; Anal. Calcd for
Ci9H13sBrN;0,:0.25H,0: C, 56.38; H, 4.61; N, 10.38; Br, 19.74. Found: C, 56.11; H, 4.51; N, 10.25; Br,
20.03.

2-[8-(3-Methoxyphenyl)-2-0x0-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl]-N-methyl-/V-
phenylacetamide (25)

Compound 25 was prepared from 24 (200 mg, 0.500 mmol) and 3-methoxyphenylboronic acid (98.8 mg,
0.650 mmol) according to the general procedure A as a white solid (105 mg, 49%).
Mp 221-223 °C (MeOH); 'H-NMR (CDCl)  7.52-7.46 (2H, m), 7.41 (1H, t, J = 7.2 Hz), 7.37-7.30 (3H,
m), 7.12 (1H, d, J= 7.8 Hz), 7.08-7.04 (2H, m), 6.90-6.84 (2H, m), 4.40 (2H, s), 3.87 (3H, s), 3.84 (2H, t,J
=5.9 Hz), 3.30 (3H, s), 2.88 (2H, t, J = 6.0 Hz), 2.18-2.08 (2H, m); *C-NMR (100 MHz, CDCl;) &: 166.6,
159.9, 153.5, 143.9, 142.5, 138.1, 135.0, 130.2, 129.6, 128.5, 127.3, 126.4, 120.0, 119.5, 119.2, 113.3,
111.9, 104.8, 55.4,43.1,39.1, 37.8, 23.9, 22.0; IR (ATR) 1705, 1660, 1491, 1429, 1236 cm™; HRMS (ESI)
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m/z calcd for CysHosN303 [M-I-H]+ 428.1969; found 428.1960; Anal. Calcd for C,6H»5N305:0.25H,0: C,
72.29; H, 5.95; N, 9.73. Found: C, 72.09; H, 6.02; N, 9.39.

2-[8-(4-Methoxyphenyl)-2-0x0-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl]-N-methyl-/NV-
phenylacetamide (26)

Compound 26 was prepared from 24 (200 mg, 0.500 mmol) and 4-methoxyphenylboronic acid (98.8 mg,
0.650 mmol) according to the general procedure A as a white solid (165 mg, 77%).
Mp 138-140 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.51-7.38 (5H, m), 7.34 (2H, d, J = 7.3 Hz), 7.01
(1H, s), 6.96 (2H, d, J= 8.8 Hz), 6.84 (1H, s), 4.40 (2H, s), 3.85 (3H, s), 3.83 (2H, t,J=5.9 Hz), 3.30 (3H,
s), 2.87 (2H, t, J = 6.0 Hz), 2.16-2.08 (2H, m); *C-NMR (100 MHz, CDCls) &: 166.7, 158.7, 153.5, 142.5,
135.0, 134.8, 130.2, 128.5, 128.5, 128.3, 127.3, 125.8, 119.5, 118.8, 114.1, 104.5, 55.4, 43.1, 39.1, 37.8,
24.0, 22.0; IR (ATR) 1695, 1668, 1497, 1242, 825 cm™; HRMS (ESI) m/z calcd for CogH,6N30;5 [M+H]"
428.1969; found 428.1960; Anal. Calcd for C,sH,5N305-0.75H,0: C, 70.81; H, 6.06; N, 9.53. Found: C,
70.59; H, 5.91; N, 9.55.

N-Methyl-2-{2-0x0-8-[3-(trifluoromethyl)phenyl]-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl}
-N-phenylacetamide (27)

Compound 27 was prepared from 24 (200 mg, 0.500 mmol) and 3-(trifluoromethyl)phenylboronic acid
(123 mg, 0.650 mmol) according to the general procedure A as a white solid (207 mg, 89%).
Mp 259-260 °C (MeOH); '"H-NMR (400 MHz, CDCl3) 8 7.77 (1H, s), 7.71 (1H, d, J = 7.3 Hz), 7.58-7.47
(4H, m), 7.42 (1H, t,J=17.1 Hz), 7.36 (2H, d, J= 7.3 Hz), 7.06 (1H, s), 6.89 (1H, s), 4.42 (2H, s), 3.85 (2H,
t,J = 5.6 Hz), 3.31 (3H, s), 2.89 (2H, t, J = 6.0 Hz), 2.20-2.09 (2H, m); “C-NMR (100 MHz, CDCl;) :
166.6, 153.5, 143.1, 142.4, 133.5, 130.8 (m), 130.6, 130.2, 129.1, 128.7, 128.5, 127.3, 126.8, 124.0 (m),
123.2 (m), 122.9 (m), 119.8, 119.2, 104.8, 43.0, 39.1, 37.8, 23.9, 21.9; IR (ATR) 1716, 1660, 1421, 1329,
1117 cm'l; HRMS (ESI) m/z calcd for Cy6H3F3N50, [M+H]+ 466.1737; found 466.1726; Anal. Calcd for
Cy6H2F3N304: C, 67.09; H, 4.76; N, 9.03; F, 12.24. Found: C, 66.97; H, 4.78; N, 9.03; F, 12.26.

N-Methyl-2-{2-0x0-8-[4-(trifluoromethyl)phenyl]-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl}
-N-phenylacetamide (28)

Compound 28 was prepared from 24 (200 mg, 0.500 mmol) and 4-(trifluoromethyl)phenylboronic acid
(123 mg, 0.650 mmol) according to the general procedure A as a white solid (196 mg, 84%).
Mp 207-209 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 7.68-7.61 (4H, m), 7.53-7.46 (2H, m), 7.42 (1H, t,
J=17.1Hz),7.36 (2H, d, J= 7.3 Hz), 7.07 (1H, s), 6.90 (1H, s), 4.41 (2H, s), 3.85 (2H, t, /= 5.7 Hz), 3.31
(3H, s), 2.89 (2H, t, J = 6.0 Hz), 2.20-2.10 (2H, m); *C-NMR (100 MHz, CDCL3) &: 166.5, 153.5, 145.8,
142.4, 133.5, 130.2, 128.7 (m), 128.6 (m), 127.5, 127.3, 126.9, 125.6 (m), 125.5, 125.5 (m), 119.7, 119.3,
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104.9, 43.1, 39.1, 37.8, 23.9, 21.9; IR (ATR) 1708, 1660, 1323, 1111, 1065 cm’'; HRMS (ESI) m/z calcd
for Cy6Hy3F3N30, [M+H]+ 466.1737; found 466.1724; Anal. Calcd for CyH»,F3N30,:0.50H,0: C, 65.82;
H, 4.89; N, 8.86; F, 12.01. Found: C, 65.69; H, 4.81; N, 8.87; F, 11.95.

N-Methyl-2-[2-0x0-8-(pyridin-2-yl)-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl]-/N-phenyl
acetamide (29)

To a solution of 24 (200 mg, 0.500 mmol) and 2-(tributylstannyl)pyridine (0.192 mL, 0.600 mmol) in

toluene (3.0 mL) was added Pd(PPh;), (28.9 mg, 0.025 mmol) at room temperature. The reaction mixture
was stirred at reflux for 14.5 h and cooled to room temperature. Water was then added, and the mixture
was extracted with EtOAc. The organic layer was washed with brine, and dried over anhydrous sodium
sulfate. After filtration, the solvent was removed in vacuo, and the residue was purified by silica gel
column chromatography using EtOAc/MeOH (10:1, v/v) as eluent to give 29 (42.9 mg, 22%) as a white
solid.
Mp 200-202 °C (MeOH); '"H-NMR (400 MHz, CDCls) & 8.65 (1H, d, J = 4.9 Hz), 7.74-7.65 (2H, m),
7.53-7.45 (3H, m), 7.44-7.33 (4H, m), 7.20-7.15 (1H, m), 4.44 (2H, s), 3.85 (2H, t, J = 5.7 Hz), 3.30 (3H,
s), 2.90 (2H, t, J = 6.0 Hz), 2.18-2.09 (2H, m); "C-NMR (100 MHz, CDCls) &: 166.6, 158.3, 153.6, 149.4,
142.4, 136.7, 133.1, 130.2, 128.7, 128.5, 127.7, 127.4, 121.4, 120.5, 119.4, 119.0, 104.7, 43.2, 39.1, 37.8,
24.0, 21.9; IR (ATR) 1704, 1666, 1425, 781, 706 cm™; HRMS (ESI) m/z calcd for Co4Hy3sN4O, [M+H]'
399.1816; found 399.1805; Anal. Calcd for C,4H»,N40,:0.50H,0: C, 70.74; H, 5.69; N, 13.75. Found: C,
70.55; H, 5.49; N, 13.72.

N-Methyl-2-[2-0x0-8-(pyridin-3-yl)-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl]-N-phenyl
acetamide (30)

Compound 30 was prepared from 24 (200 mg, 0.500 mmol) and 3-pyridineboronic acid (79.9 mg, 0.650
mmol) according to the general procedure A as a white solid (199 mg, quant.).
Mp 130-132 °C (MeOH); 'H-NMR (400 MHz, CDCl3) & 8.79 (1H, s), 8.55 (1H, d, J = 4.9 Hz), 7.87-7.79
(1H, m), 7.54-7.31 (6H, m), 7.05 (1H, s), 6.88 (1H, s), 4.42 (2H, s), 3.86 (2H, t, /= 5.7 Hz), 3.31 (3H, s),
2.90 (2H, t, J = 6.0 Hz), 2.20-2.10 (2H, m); *C-NMR (100 MHz, CDCl;) 8: 166.4, 153.4, 147.4, 146.7,
142.3, 138.2, 135.3, 130.8, 130.2, 128.9, 128.6, 127.3, 127.0, 123.8, 120.0, 119.1, 104.7, 43.1, 39.1, 37.8,
23.9,21.8; IR (ATR) 1691, 1659, 1643, 1491, 1431 cm™'; HRMS (ESI) m/z calcd for Co,H3N4O, [M+H]"
399.1816; found 399.1810; Anal. Calcd for C24H2oN40,-1.50H,0: C, 67.75; H, 5.92; N, 13.17. Found: C,
67.41; H, 5.84; N, 13.02.
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N-Methyl-2-[2-0x0-8-(pyridin-4-yl)-5,6-dihydro-4 H-imidazo[4,5,1-ijlquinolin-1(2 H)-yl]-N-phenyl
acetamide (31)

Compound 31 was prepared from 24 (100 mg, 0.250 mmol) and 4-pyridineboronic acid (36.9 mg, 0.300
mmol) according to the general procedure A as a white solid (39.7 mg, 40%).
Mp 238-239 °C (MeOH); 'H-NMR (400 MHz, CDCl;) § 8.62 (2H, d, J = 6.3 Hz), 7.57 (2H, d, J = 6.3 Hz),
7.54-7.48 (2H, m), 7.43 (1H, t,J=7.1 Hz), 7.37 (2H, d, J= 7.6 Hz), 7.16 (1H, s), 6.99 (1H, s), 4.42 (2H, s),
3.86 (2H, t, J = 5.7 Hz), 3.32 (3H, s), 2.91 (2H, t, J = 6.0 Hz), 2.21-2.08 (2H, m); "C-NMR (100 MHz,
CDCl,) 6: 166.5, 153.4, 151.2, 148.1, 142.3, 130.8, 130.3, 129.0, 128.7, 128.2, 127.3, 122.1, 120.0, 119.3,
104.7, 43.1, 39.1, 37.8, 23.9, 21.8; IR (ATR) 1709, 1695, 1662, 1497, 1429 cm’'; HRMS (ESI) m/z calcd
for Cy4H»3N4O5 [M+H]+ 399.1816; found 399.1803; Anal. Calcd for C,4H»,N4O,-1.75H,0: C, 67.04; H,
5.98; N, 13.03. Found: C, 66.77; H, 5.75; N, 12.83.

N-Methyl-2-[2-0x0-8-(pyridin-3-ylamino)-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl]-N-
phenylacetamide (32)

A mixture of 24 (200 mg, 0.500 mmol), 3-aminopyridine (70.6 mg, 0.750 mmol), Pd,(dba); (22.9 mg,

0.0250 mmol), Xantphos (43.4 mg, 0.0750 mmol) and Cs,CO; (228 mg, 0.700 mmol) in toluene (4.0 mL)
was heated at reflux for 11 h and cooled to room temperature. The reaction was quenched by adding
aqueous saturated NaHCO;, and then the mixture was extracted with CH,Cl,. The organic layer was
washed with brine and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in
vacuo, and the residue was purified by silica gel column chromatography using EtOAc/MeOH (20:1, v/v)
as eluent to give 32 (110 mg, 53%) as a yellow solid.
Mp 194-196 °C (MeOH); 'H-NMR (400 MHz, CDCl;) & 8.25 (1H, d, J = 2.7 Hz), 8.06 (1H, dd, J = 4.4,
1.2 Hz), 7.50-7.44 (2H, m), 7.40 (1H, t, /= 6.7 Hz), 7.32 (2H, d, J = 7.3 Hz), 7.20-7.15 (1H, m), 7.12-7.06
(1H, m), 6.65 (1H, s), 6.54 (1H, s), 4.32 (2H, s), 3.80 (2H, t, J = 5.7 Hz), 3.29 (3H, s), 2.77 (2H, t, J= 6.0
Hz), 2.14-2.04 (2H, m); “C-NMR (100 MHz, CDCl;) 8: 166.6, 153.4, 142.3, 142.2, 140.4, 138.2, 135.4,
130.2, 128.8, 128.5, 127.3, 123.7, 123.3, 121.2, 120.1, 113.9, 100.6, 43.0, 39.0, 37.8, 23.8, 21.9; IR (ATR)
1695, 1662, 1506, 1429, 694 cm™; HRMS (ESI) m/z caled for Cp4HouNsO, [M+H]™ 414.1925; found
414.1911; Anal. Caled for C24H,3N50,-0.25H,0: C, 68.96; H, 5.67; N, 16.76. Found: C, 69.21; H, 5.63; N,
16.47.

N-Methyl-2-(2-0x0-5,6-dihydro-4 H-imidazo[4,5,1-ij]quinolin-1(2 H)-yl)-V-phenylacetamide (33)

To a solution of 24 (100 mg, 0.250 mmol) in MeOH (5.0 mL) and THF (5.0 mL) was added 10% Pd/C
(50% wet, 10.0 mg), and stirred at room temperature for 1 h under hydrogen atmosphere. The reaction
mixture was filtered through Celite, and the filtrate was concentrated. The residue was recrystallized from

iPrOH to give 33 (27.6 mg, 34%) as a white solid.
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Mp 173-174 °C; 'H-NMR (400 MHz, CDCl;) § 7.51-7.44 (2H, m), 7.40 (1H, t, J= 7.7 Hz), 7.32 (2H, d, J
=7.1Hz), 6.95 (1H, dd, J= 7.7, 7.7 Hz), 6.83 (1H, d, /= 7.7 Hz), 6.71 (1H, d, J = 7.7 Hz), 437 H, s),
3.81 (2H, t, J = 5.9 Hz), 3.30 (3H, s), 2.83 (2H, t, J = 6.1 Hz), 2.14-2.06 (2H, m); *C-NMR (100 MHz,
CDCly) 8: 166.7, 153.3, 142.5, 130.2, 128.5, 128.1, 127.3, 126.6, 120.8, 119.5, 119.5, 105.5, 43.1, 39.0,
37.8, 23.9, 21.9; IR (ATR) 1699, 1660, 1497, 1421, 739 cm’'; HRMS (ESI) m/z caled for CjoHaoN;0,
[M+H]" 322.1550; found 322.1548; Anal. Caled for CisH;oN30,0.25H,0: C, 70.03; H, 6.03; N, 12.89.
Found: C, 69.90; H, 5.94; N, 12.82.

tert-Butyl (2-amino-3-nitrophenoxy)acetate (35)

To a suspension of 2-amino-3-nitrophenol (2.51 g, 16.3 mmol) and K,CO; (3.15 g, 22.8 mmol) in DMF

(15 mL) was added fert-butyl bromoacetate (2.55 mL, 17.3 mmol) with cooling in an ice bath. The reaction
mixture was stirred at room temperature for 2.5 h. Water was then added, and the mixture was extracted
with toluene. The organic layer was washed with H,O and brine, and dried over anhydrous sodium sulfate.
After filtration, the solvent was removed in vacuo, and the residue was purified by silica gel column
chromatography using Hexane/EtOAc (10:1, v/v) as eluent to give 35 (3.59 g, 82%) as an orange solid.
Mp 103-105 °C; '"H-NMR (400 MHz, CDCl;) & 7.79 (1H, dd, J = 8.8, 1.2 Hz), 6.82 (1H, d, J = 7.8 Hz),
6.62-6.52 (3H, m), 4.58 (2H, s), 1.50 (9H, s); *C-NMR (100 MHz, CDCl;) &: 167.2, 146.8, 137.6, 132.0,
118.8, 115.8, 114.2, 83.0, 67.0, 28.0; IR (ATR) 3479, 1736, 1628, 1522, 11151 cm™'; HRMS (ESI) m/z
caled for C1,H,7N,05 [M+H]"269.1132; found 269.1127.

tert-Butyl (2-amino-5-bromo-3-nitrophenoxy)acetate (36)

To a solution of 35 (2.54 g, 9.47 mmol) in DMF (15 mL) was added N-bromosuccinimide (1.77 g, 9.94

mmol) with cooling in an ice bath, and the mixture was stirred at room temperature for 3 h. Water was then
added, and the mixture was extracted with Et,O. The organic layer was washed with H,O and brine, and
dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo. The resulting
solid was triturated with hexane to give 36 (3.26 g, 99%) as a brown solid.
Mp 73-74 °C; '"H-NMR (400 MHz, CDCl;) & 7.95 (1H, d, J = 2.2 Hz), 6.89 (1H, s), 6.61 (2H, br s), 4.58
(2H, s), 1.51 (9H, s); *C-NMR (100 MHz, CDCl;) &: 166.6, 147.3, 136.8, 131.9, 120.8, 118.9, 105.5, 83.4,
67.0, 28.0; IR (ATR) 3369, 1743, 1516, 1209, 1151 cm'; HRMS (ESI) m/z caled for C;,H;BrN,Os
[M+H]" 347.0237; found 347.0236.

7-Bromo-5-nitro-2H-1,4-benzoxazin-3(4H)-one (37)
To a solution of 36 (2.33 g, 6.71 mmol) in toluene (10 mL) was added p-toluenesulfonic acid
monohydrate (0.100 g, 0.526 mmol) at room temperature The reaction mixture was stirred at 80 °C for 2 h,

and cooled to room temperature. The reaction mixture was concentrated, and the residue was diluted with
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CH,Cl, and aqueous saturated NaHCO;, The organic layer was separated, washed with brine, and dried
over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo. The resulting solid was
triturated with hexane to give 37 (1.82 g, 99%) as a yellow solid.

Mp 179-180 °C; 'H-NMR (400 MHz, DMSO-d) 8 10.50 (1H, s), 7.91 (1H, d, J=2.2 Hz), 7.68 (1H, d, J =
2.2 Hz), 4.78 (2H, s); "C-NMR (100 MHz, DMSO-dy) &: 164.2, 146.2, 135.7, 124.6, 123.3, 120.9, 113.1,
66.7; IR (ATR) 2343, 1699, 1684, 1338, 1286 cm'lg HRMS (ESI) m/z caled for CgH4BrN,O4 [M-H]
270.9360; found 270.9352.

5-Nitro-7-phenyl-2 H-1,4-benzoxazin-3(4H)-one (38)

To a suspension of 37 (1.30 g, 4.76 mmol) and phenylboronic acid (0.697 g, 5.71 mmol) in 2 M K,CO;

solution (7.14 mL, 14.3 mmol) and 1,4-dioxane (15 mL) was added Pd(PPh;), (275 mg, 0.238 mmol) at
room temperature. The reaction mixture was stirred at reflux for 3 h and cooled to room temperature. 1 M
HCl solution was then added, and the separated solid was collected by filtration to give
[(4-amino-5-nitrobiphenyl-3-yl)oxy]acetic acid (921 mg, 67%) as a brown solid. To a suspension of
[(4-amino-5-nitrobiphenyl-3-yl)oxy]Jacetic acid (900 mg, 3.12 mmol) in toluene (15 mL) was added
p-toluenesulfonic acid monohydrate (0.119 g, 0.624 mmol) at room temperature The reaction mixture was
stirred at reflux for 1.5 h, and cooled to room temperature. The reaction mixture was concentrated, and the
residue was diluted with CH,Cl, and aqueous saturated NaHCO;, The organic layer was separated, washed
with brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo.
The resulting solid was triturated with hexane to give 38 (718 mg, 85%) as a yellow solid.
Mp 163-165 °C; 'H-NMR (400 MHz, DMSO-d) & 10.47 (1H, s), 8.01 (1H, d, J= 2.2 Hz), 7.78-7.71 (3H,
m), 7.52-7.45 (2H, m), 7.42 (1H, t, J = 7.1 Hz), 4.80 (2H, s); "C-NMR (100 MHz, DMSO-dj) 8: 164.5,
145.7, 137.0, 135.9, 134.5, 129.1, 128.3, 126.5, 122.7, 119.9, 116.3, 66.6; IR (ATR) 3261, 1716, 1699,
1338, 1176 cm™; HRMS (ESI) m/z calcd for C,4,HoN,O, [M-H] 269.0568; found 269.0561.

7-Phenyl-3,4-dihydro-2H-1,4-benzoxazin-5-amine (39)

To a solution of LiAlIH, (387 mg, 10.2 mmol) in THF (15 mL) was added dropwise a solution of 38 (689
mg, 2.55 mmOl) in THF (25 mL) at 50 °C. The reaction mixture was stirred at 50 °C for 3 h and cooled to
room temperature. The reaction was then quenched by dropwise addition of H,O (0.400 mL), 15% NaOH
solution (0.400 mL) and H,O (1.20 mL) with cooling in an ice bath. The reaction mixture was filtered
through Celite, and the filtrate was concentrated. The residue was purified by silica gel column
chromatography using hexane/EtOAc (1:4, v/v) as eluent to give 55 (279 mg, 48%) as a brown oil.
'H-NMR (400 MHz, CDCl3) & 7.55-7.47 (2H, m), 7.41-7.34 (2H, m), 7.30-7.23 (1H, m), 6.65 (1H, d, J =
2.0 Hz), 6.60 (1H, d, J = 2.0 Hz), 4.23 (2H, t, J = 4.4 Hz), 3.46 (2H, t, J = 4.4 Hz); C-NMR (100 MHz,
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CDCl;) &: 145.9, 141.2, 136.5, 133.4, 128.5, 126.6, 126.5, 121.0, 107.6, 107.2, 65.2, 41.7; IR (ATR) 3334,
2870, 1487, 1340, 754 cm'lg HRMS (ESI) m/z caled for C;4H;5sN,O [MJrH]+ 227.1179; found 227.1176.

8-Phenyl-4,5-dihydroimidazo|[1,5,4-de][1,4]benzoxazin-2(1H)-one (40)

To a solution of 39 (263 mg, 1.16 mmol) in THF (5.0 mL) was added 1,1’-carbonyldiimidazole (226 mg,

1.39 mmol) at room temperature. The mixture was stirred at reflux for 1 h and cooled to room temperature.
The reaction was then quenched by adding 2 M HCI solution, and the mixture was extracted with EtOAc.
The organic layer was washed with brine and dried over anhydrous sodium sulfate. After filtration, the
solvent was removed in vacuo. The residue was purified by silica gel column chromatography using
EtOAc as eluent to give 40 (234 mg, 80%) as a brown solid.
Mp 195-197 °C; 'H-NMR (400 MHz, DMSO-ds) & 10.84 (1H, s), 7.60-7.53 (2H, m), 7.45-7.37 (2H, m),
7.30 (1H, t, J = 7.3 Hz), 6.83 (2H, s), 4.41 (2H, t, J = 4.5 Hz), 3.92 (2H, t, J = 4.5 Hz); "C-NMR (100
MHz, DMSO-dg) o: 153.0, 141.3, 140.4, 134.3, 128.8, 128.3, 126.8, 126.7, 117.2, 105.5, 101.0, 65.9; IR
(ATR) 3000, 1686, 1660, 1490, 1410 cm™; HRMS (ESI) m/z caled for CysH 3N,0, [M+H]" 253.0972;
found 253.0965.

tert-Butyl (2-oxo-8-phenyl-4,5-dihydroimidazo[1,5,4-de] [1,4]benzoxazin-1(2H)-yl)acetate (41)
Compound 41 was prepared from 40 (228 mg, 0.904 mmol) in a manner similar to that described for
compound 15 as a beige solid (259 mg, 78%).
Mp 160-162 °C; 'H-NMR (400 MHz, CDCl3) 8 7.51 (2H, d, J = 7.6 Hz), 7.44-7.38 (2H, m), 7.32 (1H, t, J
= 7.6 Hz), 6.88 (1H, s), 6.73 (1H, s), 4.54 (2H, s), 4.44 (2H, t, J = 4.6 Hz), 4.05 (2H, t, J = 4.6 Hz), 1.48
(9H, s); PC-NMR (100 MHz, CDCls) &: 166.9, 152.6, 141.9, 140.9, 136.5, 129.2, 128.7, 127.4, 127.0,
115.8, 107.5, 100.8, 82.8, 65.8, 43.4, 39.7, 28.0; IR (ATR) 1741, 1707, 1653, 1234, 1157 cm™'; HRMS
(EST) m/z caled for Cy1H,3N,04 [M+H]" 367.1652; found 367.1648.

(2-Oxo0-8-phenyl-4,5-dihydroimidazo[1,5,4-de][1,4]benzoxazin-1(2 H)-yl)acetic acid (42)

Compound 42 was prepared from 41 (239 mg, 0.652 mmol) according to the general procedure B as a
beige solid (202 mg, quant.): mp 226-228 °C; 'H-NMR (400 MHz, DMSO-d) 6 13.08 (1H, br s), 7.61 (2H,
t,J=4.3 Hz), 7.46-7.39 (2H, m), 7.31 (1H, t,J= 7.3 Hz), 7.16 (1H, d, J= 1.0 Hz), 6.91 (1H, d, /= 1.0 Hz),
4.64 (2H, s), 4.44 (2H, t, J = 4.6 Hz), 3.98 (2H, t, J = 4.6 Hz); "C-NMR (100 MHz, DMSO-d;) &: 169.6,
152.0, 141.0, 140.6, 134.5, 129.5, 128.8, 126.8, 126.8, 115.6, 105.8, 100.8, 65.8, 42.3, 39.2; IR (ATR)
2875, 1718, 1647, 1201, 1034 cm'l; HRMS (ESI) m/z caled for C;H;sN,O4 [M+H]" 311.1026; found
311.1022.
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N-Methyl-2-(2-0x0-8-phenyl-4,5-dihydroimidazo[1,5,4-de][1,4]benzoxazin-1(2 H)-yl)-N-phenylacet
amide (43)

Compound 43 was prepared from 42 (55.0 mg, 0.177 mmol) and N-methylaniline (19.2 pL, 0.177
mmol) according to the general procedure C as a white solid (50.1 mg, 71%).
Mp 166-167 °C (iPrOH); 'H-NMR (400 MHz, CDCls) & 7.55-7.46 (4H, m), 7.45-7.38 (3H, m), 7.37-7.29
(3H, m), 6.85 (1H, s), 6.71 (1H, s), 4.46-4.35 (4H, m), 3.99 (2H, t, J = 4.6 Hz), 3.31 (3H, s); "C-NMR
(100 MHz, CDCls) &: 166.3, 152.6, 142.3, 142.0, 140.8, 136.3, 130.2, 129.5, 128.6, 128.5, 127.4, 127.3,
126.9, 115.8, 107.3, 101.0, 65.8, 43.4, 39.6, 37.8; IR (ATR) 1718, 1662, 1497, 1284, 1192 cm’'; HRMS
(ESI) m/z caled for Cy4H;,N303 [M+H]+ 400.1656; found 400.1648; Anal. Calcd for C,4H,N3O5: C,
72.16; H, 5.30; N, 10.52. Found: C, 71.80; H, 5.43; N, 10.37.

6-1-3 Experiments in Chapter 3

5-Phenyl-1,3-benzoxazol-2(3H)-one (45)

To a solution of 2-amino-4-phenylphenol (6.10 g, 32.9 mmol) in THF (150 mL) was added
1,1’-carbonyldiimidazole (6.41 g, 39.5 mml) at room temperature. The mixture was stirred at reflux for 2 h
and cooled to room temperature. The reaction was then quenched by adding 2 M HCI solution, and the
mixture was extracted with EtOAc. The organic layer was washed with brine and dried over anhydrous
sodium sulfate. After filtration, the solvent was removed in vacuo to give 45 (6.89 g, 99%) as a white solid.
Mp 156-157 °C; 'H-NMR (400MHz, CDCl3) & 8.98 (1H, br s), 7.56-7.52 (2H, m), 7.48-7.42 (2H, m),
7.40-7.32 (2H, m), 7.30 (1H, d, J = 1.7 Hz), 7.27 (1H, d, J = 8.3 Hz); "C-NMR (100 MHz, CDCls) §:
155.6, 143.4, 140.4, 138.1, 129.7, 128.9, 127.5, 127.2, 121.9, 110.3, 108.7; IR (ATR) 3176, 1763, 1466,
1254, 949 cm'l; HRMS (ESI) m/z caled for C13HgNO, [M-H] 210.0561; found 210.0556.

tert-Butyl (2-oxo-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetate (46)

To a suspension of 45 (3.00 g, 14.2 mmol) and K,COj3 (2.94 g, 21.3 mmol) in acetone (30 mL) was added

tert-butyl bromoacetate (2.31 mL, 15.6 mmol) with cooling in an ice bath, and the mixture was stirred at
room temperature for 1 day. The reaction mixture was filtrated, and the filtrate was concentrated. The
resulting solid was triturated with Et,0O to give 46 (4.46 g, 97%) as a yellow solid.
Mp 99-100 °C (MeOH); 'H-NMR (400 MHz, CDCls) & 7.55-7.50 (2H, m), 7.45 (2H, dd, J = 7.4, 7.4 Hz),
7.40-7.32 (2H, m), 7.28 (1H, d, J = 8.5 Hz), 7.05 (1H, d, J = 1.7 Hz), 4.50 (2H, s), 1.47 (9H, s); "C-NMR
(100 MHz, CDCl;) 8: 165.6, 154.7, 142.1, 140.6, 138.0, 131.3, 128.9, 127.5, 127.2, 122.0, 110.3, 107.2,
83.5, 43.9, 28.0; IR (ATR) 1759, 1743, 1485, 1230, 1026 cm’'; HRMS (ESI) m/z caled for CioHyNO,
[M+H]" 326.1387; found 326.1395; Anal. Calcd for C;oH;oNO4-0.25H,0: C, 69.18; H, 5.96; N, 4.25.
Found: C, 69.32; H, 5.85; N, 4.64.
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(2-Oxo0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetic acid (47)

Compound 47 was prepared from 46 (4.00 g, 12.3 mmol) according to the general procedure B as a
beige solid (3.24 g, 98%).
Mp 153-155 °C; 'H-NMR (400 MHz, DMSO-dy) & 13.38 (1H, brs), 7.72 (1H, s), 7.68 (2H, dd, J= 8.2, 1.1
Hz), 7.51-7.42 (4H, m), 7.37 (1H, t, J = 7.3 Hz), 4.73 (2H, s); "C-NMR (100 MHz, DMSO-d;) 5: 168.8,
154.1, 141.5, 139.6, 136.6, 131.8, 128.9, 127.5, 126.8, 120.9, 110.0, 108.0, 42.9; IR (ATR) 2353, 1763,
1728, 1483, 1241 cm™'; HRMS (ESI) m/z caled for C;sH;,NO4 [M+H]™ 270.0761; found 270.0756; Anal.
Calcd for CisH11NOy4: C, 66.91; H, 4.12; N, 5.20. Found: C, 66.77; H, 4.17; N, 5.24.

N-Methyl-2-(2-oxo0-5-phenyl-1,3-benzoxazol-3(2H)-yl)-N-phenylacetamide (48a)

Compound 48a was prepared from 47 (500 mg, 1.86 mmol) and N-methylaniline (241 pL, 2.23 mmol)
according to the general procedure C as a white solid (547 mg, 82%).
Mp 123-125 °C (iPrOH); 'H-NMR (400MHz, CDCl3) § 7.56-7.49 (4H, m), 7.48-7.41 (3H, m), 7.39-7.32
(3H, m), 7.30 (1H, dd, J = 8.3, 1.7 Hz), 7.24 (1H, d, J = 8.3 Hz), 7.04 (1H, d, J = 1.2 Hz), 4.36 (2H, s),
3.32 (3H, s); "C-NMR (100 MHz, CDCL3) &: 165.1, 154.8, 142.2, 142.0, 140.8, 137.9, 131.7, 130.4, 128.9,
128.8, 127.4, 127.3, 127.2, 121.8, 110.1, 107.5, 43.9, 37.8; IR (ATR) 1778, 1662, 1485, 1385, 1120 cm’";
HRMS (ESI) m/z caled for CyH;oN,O; [M+H]+ 359.1390; found 359.1381; Anal. Calcd for
C»HsN,05-0.25H,0: C, 72.81; H, 5.14; N, 7.72. Found: C, 72.85; H, 5.05; N, 7.81.

2-(2-Oxo-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (48b)

Compound 48b was prepared from 47 (269 mg, 1.00 mmol) and 30% ammonia solution (568 mg, 10.0
mmol) according to the general procedure E as a white solid (262 mg, 98%).
Mp 208-209 °C (iPrOH); 'H-NMR (400MHz, DMSO-dq) & 7.78 (1H, br s), 7.67 (2H, d, J = 8.0 Hz), 7.56
(1H, s), 7.51-7.41 (4H, m), 7.41-7.34 (2H, m), 4.53 (2H, s); "C-NMR (100 MHz, DMSO-ds) &: 167.7,
154.2, 141.6, 139.7, 136.4, 132.3, 128.9, 127.4, 126.7, 120.7, 109.8, 107.8, 43.9; IR (ATR) 1792, 1686,
1483, 1383, 1252 cm™'; HRMS (ESI) m/z caled for C;sH 3N,05 [M+H]™ 269.0921; found 269.0920; Anal.
Calcd for C;sHoN,0;5: C, 67.16; H, 4.51; N, 10.44. Found: C, 67.25; H, 4.64; N, 10.31.

2-(2-Oxo0-5-phenyl-1,3-benzoxazol-3(2H)-yl)-N-phenylacetamide (48c)

Compound 48c was prepared from 47 (108mg, 0.400 mmol) and aniline (43.7 pL, 0.480 mmol)
according to the general procedure C as a white solid (75.7 mg, 55%).
Mp 231-234 °C (iPrOH); 'H-NMR (400 MHz, DMSO-ds) & 10.43 (1H, s), 7.76-7.64 (2H, m), 7.62-7.56
(2H, m), 7.56-7.39 (6H, m), 7.39-7.27 (2H, m), 7.11-7.00 (1H, m), 4.81 (1H, s), 4.54 (1H, s); "C-NMR
(100 MHz, DMSO-dg) 8: 169.3, 164.5, 154.2, 154.2, 153.4, 153.4, 141.5, 139.6, 139.3, 138.4, 136.4, 132.2,
132.1, 130.8, 128.8, 128.8, 128.7, 127.8, 127.3, 126.9, 126.8, 126.7, 126.7, 126.6, 125.8, 123.8, 123.5,
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120.7, 119.1, 117.3, 109.8, 107.9, 51.6, 44.5; IR (ATR) 1755, 1686, 1560, 1481, 1246 cm'l; HRMS (ESI)
m/z calcd for C,;H7N,O3 [MJrH]+ 345.1234; found 345.1228; Anal. Calcd for C,;HsN,05-0.25H,0: C,
72.30; H, 4.77; N, 8.03. Found: C, 72.54; H, 4.74; N, 8.29.

2-(2-Oxo0-5-phenyl-1,3-benzoxazol-3(2H)-yl)-N,N-dipropylacetamide (48d)

Compound 48d was prepared from 47 (269mg, 1.00 mmol) and dipropylamine (137 pL, 1.00 mmol)
according to the general procedure C as a white solid (219 mg, 62%).
Mp 100-102 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) 8: 7.52 (2H, d, J = 8.3 Hz), 7.42 (2H, m), 7.37-7.29
(2H, m), 7.25 (1H, d, J = 7.3 Hz), 7.13 (1H, s), 4.65 (2H, s), 3.34-3.29 (4H, m), 1.70 (2H, tq, J= 7.4, 7.4
Hz), 1.57 (2H, tq, J = 7.4, 7.4 Hz), 1.01 (3H, t, J = 7.4 Hz), 0.88 (3H, t, J = 7.4 Hz); “C-NMR (100 MHz,
CDCl) 6: 164.7, 154.9, 142.2, 140.7, 138.0, 131.8, 128.8, 127.4, 127.3, 121.8, 110.1, 108.0, 49.2, 48.2,
43.5,22.3,20.8, 11.3, 11.2; IR (ATR) 1790, 1772, 1647, 1485, 1147 cm™; HRMS (ESI) m/z calcd for
C,1HasN,O3 [M+H]" 353.1860; found 353.1859; Anal. Caled for CyH,4N,05-0.25H,0: C, 70.66; H, 6.92;
N, 7.85. Found: C, 71.04; H, 6.81; N, 7.73.

N-Benzyl-N-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)acetamide (48e)

Compound 48e was prepared from 47 (269 mg, 1.00 mmol) and benzylmethylamine (129 pL, 1.00
mmol) according to the general procedure C as a white solid (202 mg, 54%).
Mp 154-156 °C (MeOH); 'H-NMR (400 MHz, CDCl3) § 7.53 (2H, dd, J = 7.2. 7.2 Hz), 7.48-7.20 (10H,
m), 7.14 and 7.05 (1H, each d, each J = 1.7 Hz), 4.71 and 4.68 (2H, each s), 4.68 and 4.61 (2H, each s),
3.05 (3H, s); >C-NMR (100 MHz, CDCls) &: 165.7, 165.1, 154.9, 154.8, 142.2, 140.7, 140.7, 139.8, 138.0,
137.9, 136.3, 135.6, 131.7, 129.3, 128.8, 128.3, 128.1, 127.8, 127.5, 127.4, 127.3, 126.0, 122.4, 122.4,
122.3, 122.0, 121.9, 121.8, 110.2, 110.2, 108.0, 107.8, 52.9, 51.6, 43.8, 43.6, 34.9, 34.1; IR (ATR) 1768,
1749, 1649, 1483, 1026 cm™'; HRMS (ESI) m/z caled for Co3Hy N,O5 [M+H]™ 373.1547; found 373.1544;
Anal. Calcd for C»3HoN,O5: C, 74.18; H, 5.41; N, 7.52. Found: C, 74.42; H, 5.40; N, 7.69.

N-(3-Methoxyphenyl)-V-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)acetamide (48f)
Compound 48f was prepared from 47 (269 mg, 1.00 mmol) and 3-methoxy-N-methylaniline (165 mg,
1.20 mmol) according to the general procedure E as a white solid (193 mg, 50%).
Mp 158-160 °C (iPrOH); 'H-NMR (400 MHz, CDCL3) & 7.53 (2H, d, J = 8.0 Hz), 7.47-7.33 (4H, m),
7.32-7.21 (2H, m), 7.04 (1H, s), 6.96 (1H, d, J= 7.8 Hz), 6.91 (1H, d, /= 7.8 Hz), 6.86 (1H, s), 4.41 (2H,
s), 3.85 (3H, s), 3.31 (3H, s); "C-NMR (100 MHz, CDCls) 8: 165.1, 161.0, 154.8, 143.1, 142.2, 140.8,
137.9, 131.7, 131.1, 128.8, 127.4, 127.3, 121.8, 119.2, 114.3, 113.0, 110.1, 107.5, 55.5, 43.8, 37.7; IR
(ATR) 1782, 1674, 1485, 1383, 1039 cm™'; HRMS (ESI) m/z caled for Cy3HyN,O4 [M+H]" 389.1496;
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found 389.1491; Anal. Calcd for Cy3Hy0N,O4: C, 71.12; H, 5.19; N, 7.21. Found: C, 70.93; H, 5.26; N,
7.23.

N-(4-Methoxyphenyl)-N-methyl-2-(2-oxo0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (48g)
Compound 48g was prepared from 47 (269 mg, 1.00 mmol) and N-methyl-p-anisidine (165 mg, 1.20
mmol) according to the general procedure C as a white solid (316 mg, 81%).
Mp 137-139 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) & 7.53 (2H, d, J=7.3 Hz), 7.44 (2H, dd, J=7.3,7.3
Hz), 7.36 (1H, t, J= 7.3 Hz), 7.31-7.22 (4H, m), 7.04-6.98 (3H, m), 4.34 (2H, s), 3.85 (3H, s), 3.28 (3H, s);
PC-NMR (100 MHz, CDCls) 8: 165.4, 159.6, 154.8, 142.2, 140.8, 137.9, 134.6, 131.7, 128.8, 128.4, 127.4,
127.3, 121.8, 115.5, 110.1, 107.5, 55.6, 43.8, 37.9; IR (ATR) 1770, 1670, 1508, 1248, 1022 cm™; HRMS
(ESI) m/z caled for Cy3H;N,O4 [M+H]+ 389.1496; found 389.1492; Anal. Calcd for Cy3HyoN,Oy4: C,
71.12; H, 5.19; N, 7.21. Found: C, 70.99; H, 5.24; N, 7.27.

N-(3-Chlorophenyl)-/V-methyl-2-(2-ox0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (48h)

Compound 48h was prepared from 47 (269 mg, 1.00 mmol) and 3-chloro-N-methylaniline (170 mg,
1.20 mmol) according to the general procedure C as a white solid (116 mg, 30%).
Mp 157-159 °C (iPrOH); 'H-NMR (400 MHz, CDCl;) & 7.55-7.51 (2H, m), 7.47-7.41 (4H, m), 7.39-7.33
(2H, m), 7.31 (1H, dd, J = 8.3, 1.7 Hz), 7.28-7.23 (2H, m), 7.05 (1H, s), 4.38 (2H, s), 3.30 (3H, s);
BC-NMR (100 MHz, CDCLy) &: 165.0, 154.7, 143.1, 142.2, 140.7, 138.0, 135.9, 131.6, 131.4, 129.2, 128.8,
127.6, 127.4, 127.3, 125.6, 121.9, 110.2, 107.5, 43.9, 37.8; IR (ATR) 1770, 1672, 1481, 1250, 1020 cm’';
HRMS (ESI) m/z caled for C;H;sCIN,O; [M+H]+ 393.1000; found 393.0999; Anal. Calcd for
CH7CIN,0;5: C, 67.26; H, 4.36; N, 7.13; Cl, 9.02. Found: C, 67.08; H, 4.39; N, 7.21; Cl, 8.83.

N-(4-Chlorophenyl)-V-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (48i)

Compound 48i was prepared from 47 (269 mg, 1.00 mmol) and 4-chloro-N-methylaniline (145 u L,
1.20 mmol) according to the general procedure E as a white solid (283 mg, 72%).
Mp 83-85 °C (iPrOH); 'H-NMR (400 MHz, CDCls) & 7.55-7.41 (6H, m), 7.36 (1H, t, J = 7.3 Hz),
7.32-7.22 (4H, m), 7.03 (1H, s), 4.34 (2H, s), 3.29 (3H, s); "C-NMR (100 MHz, CDCl;) &: 165.0, 154.7,
142.2, 140.7, 140.5, 138.0, 134.9, 131.6, 130.7, 128.8, 128.6, 127.4, 127.3, 121.9, 110.2, 107.5, 43.8, 37.8;
IR (ATR) 1768, 1670, 1483, 1250, 1090 cm'l; HRMS (ESI) m/z calcd for CH;3sCIN,O3 [M+H]+
393.1000; found 393.1001; Anal. Calcd for C,,H;7CIN,O5: C, 67.26; H, 4.36; N, 7.13; Cl, 9.02. Found: C,
67.03; H, 4.40; N, 7.22; Cl, 8.81.
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N-Methyl-2-(2-oxo0-5-phenyl-1,3-benzoxazol-3(2H)-yl)-N-(pyridin-2-yl)acetamide (48j)

Compound 48j was prepared from 47 (539 mg, 2.00 mmol) and 2-(methylamino)pyridine (247 u L,
2.40 mmol) according to the general procedure C as a white solid (302 mg, 42%).
Mp 94-96 °C (iPrOH); 'H-NMR (400 MHz, CDCl;) & 8.53-8.46 (1H, m), 7.87-7.80 (1H, m), 7.57-7.52 (2H,
m), 7.43 (2H, dd, J = 7.8, 7.8 Hz), 7.38-7.22 (5H, m), 7.17 (1H, d, J= 1.7 Hz), 4.83 (2H, s), 3.43 (3H, s);
BC-NMR (100 MHz, CDCLy) &: 166.2, 154.9, 154.8, 148.6, 142.2, 140.7, 139.0, 137.9, 131.9, 128.8, 127.4,
127.3,122.1, 121.7, 118.6, 110.1, 107.8, 45.2, 35.5; IR (ATR) 1772, 1670, 1589, 1252, 1022 cm™'; HRMS
(ESI) m/z caled for C;HgN3;0; [M—irH]+ 360.1343; found 360.1341; Anal. Caled for
C21H7N305-0.75H,0: C, 67.64; H, 5.00; N, 11.27. Found: C, 68.00; H, 5.10; N, 11.48.

N-Methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)-N-(pyridin-3-yl)acetamide (48k)

Compound 48k was prepared from 47 (539 mg, 2.00 mmol) and N-methy-3-pyridinamine (216 mg, 2.00
mmol) according to the general procedure C as a white solid (280 mg, 39%).
Mp 112-114 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) & 8.70 (1H, d, J = 4.4 Hz), 8.66 (1H, s), 7.74 (1H, d,
J=8.0 Hz), 7.56-7.40 (5H, m), 7.39-7.22 (3H, m), 7.06 (1H, s), 4.34 (2H, s), 3.34 (3H, s); *C-NMR (100
MHz, CDCl;) 6: 165.1, 154.6, 150.0, 148.6, 142.1, 140.6, 138.6, 138.0, 134.9, 131.5, 128.8, 127.5, 127.3,
124.8, 122.0, 110.3, 107.5, 43.9, 38.1; IR (ATR) 1780, 1670, 1485, 1381, 1097 cm™'; HRMS (ESI) m/z
calcd for C,1H sN;0; [M+H]+ 360.1343; found 360.1341; Anal. Calcd for C,;H;7N305-H,O: C, 66.83; H,
5.07; N, 11.13. Found: C, 66.71; H, 5.15; N, 11.18.

N-Methyl-2-(2-ox0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)-N-(pyridin-4-yl)acetamide (48I)

Compound 481 was prepared from 47 (539 mg, 2.00 mmol) and 4-(methylamino)pyridine (260 mg, 2.40
mmol) according to the general procedure C as a white solid (616 mg, 86%).
Mp 148-149 °C (iPrOH-Et,0); 'H-NMR (400 MHz, CDCls) & 8.74 (2H, d, J = 5.6 Hz), 7.54-7.50 (2H, m),
7.43 (2H, dd, J=17.6, 7.6 Hz), 7.38-7.29 (4H, m), 7.27-7.24 (1H, m), 7.06 (1H, d, J= 1.7 Hz), 4.51 (2H, s),
3.38 (3H, s); "C-NMR (100 MHz, CDCL3) &: 164.8, 154.7, 151.9, 149.5, 142.1, 140.6, 138.1, 131.4, 128.8,
127.5,127.3, 122.0, 121.1, 110.3, 107.5, 43.9, 37.2; IR (ATR) 1795, 1780, 1664, 1581, 1483 cm™'; HRMS
(ESI) m/z caled for C,1H;gN303 [M+H]+ 360.1343; found 360.1342; Anal. Calcd for C,H7;N30;5: C,
70.18; H, 4.77; N, 11.69. Found: C, 70.09; H, 4.86; N, 11.68.

N-[2-(Hydroxymethyl)phenyl]-/V-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (49a)
Compound 49a was prepared from 47 (539 mg, 2.00 mmol) and 2-(methylaminophenyl)methanol (274

mg, 2.00 mmol) according to the general procedure C as a white solid (393 mg, 51%).

Mp 93-94 °C; 'H-NMR (400 MHz, CDCl3) & 7.62 (1H, dd, J = 7.2, 1.8 Hz), 7.54-7.38 (6H, m), 7.35-7.25

(3H, m), 7.21 (1H, d,J=8.3 Hz), 7.17 (1H, d, J= 1.7 Hz), 4.76 (1H, d, /= 12.7 Hz), 4.62 (1H, d, J = 12.7
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Hz), 4.38 (1H, d, J = 16.8 Hz), 420 (1H, d, J = 16.8 Hz), 3.24 (3H, s); *C-NMR (100 MHz, CDCl;) &:
165.9, 155.1, 142.1, 140.6, 139.9, 138.3, 137.8, 131.8, 131.1, 129.8, 129.8, 128.8, 128.2, 127.3, 127.2,
121.7, 110.1, 107.8, 60.9, 43.8, 37.2; IR (ATR) 3419, 1778, 1664, 1483, 1383 cm'; HRMS (ESI) m/z
caled for Co3Hy N,O4 [M+H]™ 389.1496; found 389.1486.

N-[3-(Hydroxymethyl)phenyl]- V-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (49b)
Compound 49b was prepared from 47 (539 mg, 2.00 mmol) and 3-(methylaminophenyl)methanol (274
mg, 2.00 mmol) according to the general procedure C as a white solid (495 mg, 64%).
Mp 140-141 °C; "H-NMR (400 MHz, CDCl;) 6 7.53 (2H, d, J = 7.3 Hz), 7.47-7.41 (3H, m), 7.40-7.33 (3H,
m), 7.29 (1H, dd, /= 8.3, 1.7 Hz), 7.20 (1H, d, J= 8.3 Hz), 7.17 (1H, d, J= 7.6 Hz), 7.09 (1H, d, J= 1.7
Hz), 4.74 (2H, s), 437 (2H, s), 3.30 (3H, s), 2.54 (1H, s); "C-NMR (100 MHz, CDCls) &: 165.2, 154.6,
143.8, 142.0, 140.6, 137.9, 131.5, 130.3, 128.8, 127.4, 127.3, 127.0, 125.7, 125.3, 121.8, 110.1, 107.7, 64.2,
44.0, 37.8; IR (ATR) 3439, 1767, 1657, 1481, 1397 cm™'; HRMS (ESI) m/z caled for Co3H, N,O,4 [M+H]
389.1496; found 389.1489.

N-[4-(Hydroxymethyl)phenyl]-NV-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)acetamide (49c¢)
Compound 49¢ was prepared from 47 (241 mg, 0.897 mmol) and 4-(methylaminophenyl)methanol (123
mg, 0.897 mmol) according to the general procedure C as a white solid (241 mg, 69%).
Mp 161-162 °C; 'H-NMR (400 MHz, CDCl3) & 7.56-7.48 (4H, m), 7.44 (2H, dd, J = 7.6, 7.6 Hz),
7.39-7.28 (4H, m), 7.24 (1H, d, /= 8.3 Hz), 7.04 (1H, s), 4.77 (2H, d, J = 5.6 Hz), 4.36 (2H, s), 3.31 (3H,
s), 1.90 (1H, t, J = 5.6 Hz); "C-NMR (100 MHz, CDCl;) 5: 165.2, 154.8, 142.2, 141.8, 141.2, 140.8, 137.9,
131.7,128.8, 128.8, 127.4, 127.4, 127.3, 121.8, 110.2, 107.6, 64.4, 43.9, 37.8; IR (ATR) 2360, 1778, 1655,
1483, 1244 cm'l; HRMS (ESI) m/z caled for Cp3Hy N>Oy [M—irH]+ 389.1496; found 389.1488.

N-{2-[(Dimethylamino)methyl]phenyl}-/N-methyl-2-(2-ox0-5-phenyl-1,3-benzoxazol-3(2H)-yl)
acetamide (48m)

To a suspension of 49a (200 mg, 0.515 mmol) and carbon tetrabromide (427 mg, 1.29 mmol) in CH3;CN
(7.0 mL) was added triphenylphosphine (338 mg, 1.29 mmol) with cooling in an ice bath, and the mixture
was stirred at room temperature for 30 min. The solvent was removed in vacuo, and the residue was
purified by silica gel column chromatography using hexane/EtOAc (2:3, v/v) as eluent to give
N-[2-(Bromomethyl)phenyl]-N-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (50a) (226
mg, 97%) as a white solid. Compound 50a (150 mg, 0.332 mmol) was dissolved in DMF (3.0 mL), then
50% methylamine solution (150 mg, 1.66 mmol) was added to the solution with cooling in an ice bath,
and the mixture was stirred at room temperature for 30 min. Water was then added, and the mixture was

extracted with a mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O and brine,
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and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the
residue was purified by silica gel column chromatography using CHCI3;/MeOH (50:1, v/v) as eluent. The
solvent was removed in vacuo, and the resulting solid was recrystallized from iPrOH to give 48m (134 mg,
97%) as a white solid.

Mp 134-135 °C; "H-NMR (400 MHz, CDCls) & 7.54-7.48 (3H, m), 7.46-7.40 (4H, m), 7.38-7.31 (2H, m),
7.29-7.26 (1H, m), 7.23 (1H, d, J=8.3 Hz), 7.05 (1H, d, /= 1.7 Hz), 4.43 (1H, d, J=17.1 Hz), 4.36 (1H, d,
J=17.1 Hz), 3.64 (1H, d, J = 12.9 Hz), 3.28 (3H, s), 3.18 (1H, d, J = 12.9 Hz), 2.27 (6H, s); "C-NMR
(100 MHz, CDCl;) 8: 165.9, 154.9, 142.2, 141.2, 141.0, 137.9, 136.8, 132.2, 132.0, 129.5, 129.1, 128.8,
128.7, 127.4,127.3, 121.7, 110.0, 107.8, 60.2, 45.7, 44.0, 37.0; IR (ATR) 1778, 1662, 1484, 756, 694 cm’";
HRMS (ESI) m/z calcd for CpsHpsN3O3 [M-I-H]+ 416.1969; found 416.1960; Anal. Calcd for C,sH,sN3Oj5:
C, 72.27; H, 6.06; N, 10.11. Found: C, 72.26; H, 6.10; N, 10.20.

N-{3-[(Dimethylamino)methyl]phenyl}-NV-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)
acetamide (48n)

To a suspension of 49b (200 mg, 0.515 mmol) and carbon tetrabromide (427 mg, 1.29 mmol) in CH;CN

(7.0 mL) was added triphenylphosphine (338 mg, 1.29 mmol) with cooling in an ice bath, and the mixture
was stirred at room temperature for 1 h. The solvent was removed in vacuo, and the residue was purified
by silica gel column chromatography using hexane/EtOAc (2:3, v/v) as ecluent to give
N-[3-(Bromomethyl)phenyl]-N-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (50b) (209
mg, 90%) as a white solid. Compound 50b (150 mg, 0.332 mmol) was dissolved in DMF (3.0 mL), then
50% methylamine solution (150 mg, 1.66 mmol) was added to the solution with cooling in an ice bath, and
the mixture was stirred at room temperature for 1 h. Water was then added, and the mixture was extracted
with a mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O and brine, and dried
over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the residue was
purified by silica gel column chromatography using CHCl;/MeOH (50:1, v/v) as eluent to give 48n (63.7
mg, 46%) as a colorless oil.
'H-NMR (400 MHz, CDCl3) & 7.54 (2H, d, J = 7.1 Hz), 7.48-7.42 (3H, m), 7.40-7.20 (6H, m), 7.06 (1H, s),
4.37 (2H, s), 3.48 (2H, s), 3.32 (3H, 5), 2.27 (6H, s5); *C-NMR (100 MHz, CDCl;) &: 165.1, 154.7, 142.2,
142.1, 142.0, 140.8, 137.9, 131.7, 131.1, 130.2, 129.3, 128.8, 127.4, 127.3, 125.7, 121.8, 110.1, 107.6, 63.7,
45.4, 43.9, 37.8; IR (ATR) 1772, 1670, 1481, 756, 698 cm™; HRMS (ESI) m/z calcd for CasHygN30;
[M+H]" 416.1969; found 416.1960; Anal. Calcd for C,5H,sN305-0.25H,0: C, 71.49; H, 6.12; N, 10.01.
Found: C, 71.30; H, 6.04; N, 10.01.
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N-{4-[(Dimethylamino)methyl]phenyl}-/N-methyl-2-(2-oxo0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)
acetamide (480)

To a suspension of 49¢ (150 mg, 0.386 mmol) and carbon tetrabromide (320 mg, 0.965 mmol) in

CH;CN (5.0 mL) was added triphenylphosphine (253 mg, 0.965 mmol) with cooling in an ice bath, and the
mixture was stirred at room temperature for 1 h. The solvent was removed in vacuo, and the residue was
purified by silica gel column chromatography using hexane/EtOAc (2:3, v/v) as eluent to give
N-[4-(Bromomethyl)phenyl]-N-methyl-2-(2-0x0-5-phenyl-1,3-benzoxazol-3(2H)-yl)acetamide (50¢) (151
mg, 87%) as a white solid. Compound 50c¢ (100 mg, 0.222 mmol) was dissolved in DMF (2.0 mL), then
50% methylamine solution (99.9 mg, 1.11 mmol) was added to the solution with cooling in an ice bath,
and the mixture was stirred at room temperature for 1 h. Water was then added, and the mixture was
extracted with a mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O and brine,
and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the
residue was purified by silica gel column chromatography using CHCI;/MeOH (50:1, v/v) as eluent to give
480 (90.2 mg, 98%) as a colorless oil.
'H-NMR (400 MHz, CDCl3) § 7.53 (2H, d, J = 7.1 Hz), 7.45 (4H, m), 7.36 (1H, t, J = 6.7 Hz), 7.32-7.26
(3H, m), 7.23 (1H, d, J = 8.3 Hz), 7.03 (1H, s), 4.36 (2H, s), 3.47 (2H, s), 3.31 (3H, s), 2.27 (6H, s);
BC-NMR (100 MHz, CDCLy) &: 165.1, 154.7, 142.2, 140.8, 140.7, 140.2, 137.9, 131.7, 130.8, 128.8, 127.4,
127.3, 127.0, 121.8, 110.1, 107.5, 63.6, 45.5, 43.9, 37.8; IR (ATR) 1772, 1670, 1481, 1383, 1250 cm’;
HRMS (ESI) m/z caled for C,sHysN30; [M+H]+ 416.1969; found 416.1960; Anal. Calcd for
CpsH,5N305-0.25H,0: C, 71.49; H, 6.12; N, 10.01. Found: C, 71.84; H, 6.12; N, 10.12.

N-Methyl-3-(2-0x0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)-N-phenylpropanamide (51)

To a suspension of 45 (106 mg, 0.500 mmol) and K,CO; (117 mg, 0.850 mmol) in DMF (1.0 mL) was
added a solution of 3-bromo-N-methyl-N-phenylpropanamide (72.6 mg, 0.300 mmol) in DMF (1.0 mL)
with cooling in an ice bath. The reaction mixture was stirred at 80 °C for 6 h and cooled to room
temperature. Water was then added, and the mixture was extracted with a mixture of toluene and EtOAc
(1:1). The organic layer was washed with H,O and brine, and dried over anhydrous sodium sulfate. After
filtration, the solvent was removed in vacuo, and the residue was purified by silica gel column
chromatography using hexane/EtOAc (3:1, v/v) as eluent to give 51 (116 mg, 62%) as a yellow solid.

Mp 96-97 °C; 'H-NMR (400 MHz, CDCl3) & 7.56 (2H, d, J = 7.6 Hz), 7.46 (2H, dd, J = 7.6, 7.6 Hz),
7.41-7.34 (3H, m), 7.34-7.28 (3H, m), 7.22 (1H, d, J = 8.3 Hz), 7.06 (2H, d, J = 7.6 Hz), 4.15 2H, t, J =
7.0 Hz), 3.23 (3H, s), 2.58 (2H, t, J = 7.0 Hz); "C-NMR (100 MHz, CDCl3) &: 169.9, 154.5, 143.2, 142.1,
140.5, 137.8, 131.5, 130.1, 128.9, 128.2, 127.5, 127.2, 127.1, 121.4, 110.0, 107.7, 38.8, 37.3, 32.2; IR
(ATR) 1759, 1655, 1481, 758, 698 cm'l; HRMS (ESI) m/z calcd for Co3H,N,O5 [M+H]" 373.1547; found
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373.1538; Anal. Calcd for C»3H,0N,O5:0.25H,0: C, 73.29; H, 5.48; N, 7.43. Found: C, 73.64; H, 5.39; N,
7.58.

N-Methyl-4-(2-ox0-5-phenyl-1,3-benzoxazol-3(2 H)-yl)-N-phenylbutanamide (52)

Compound 52 was prepared from 45 (31.7 mg, 0.150 mmol) and 3-bromo-N-methyl-N-phenyl

butanamide (46.1 mg, 0.180 mmol) in a manner similar to that described for compound 51 as a white solid
(13.5 mg, 23%).
Mp 153-155 °C; 'H-NMR (400MHz, CDCl3) & 7.57 (2H, d, J = 7.3 Hz), 7.46 (2H, dd, J = 7.3, 7.3 Hz),
7.40-7.20 (7H, m), 7.06-7.01 (2H, m), 3.90 (2H, t, J = 6.6 Hz), 3.21 (3H, s), 2.17-2.03 (4H, m); "C-NMR
(100 MHz, CDCl3) &: 171.5, 154.7, 143.6, 142.1, 140.6, 137.8, 131.8, 129.8, 128.9, 128.0, 127.5, 127.2,
127.2, 121.3, 110.0, 107.4, 41.5, 37.2, 30.7, 23.2; IR (ATR) 1774, 1651, 1485, 1259, 702 cm™'; HRMS
(ESI) m/z caled for Cy4H»;3N,04 [M—irH]+ 387.1703; found 387.1701; Anal. Caled for
C24H2,N,05-0.50H,0: C, 72.89; H, 5.86; N, 7.08. Found: C, 73.06; H, 5.77; N, 7.08.

3-(2-Oxo-2-phenylethyl)-5-phenyl-1,3-benzoxazol-2(3H)-one (53)

To a suspension of 45 (500 mg, 2.37 mmol) and K,CO; (491 mg, 3.55 mmol) in DMF (5.0 mL) was

added 2-bromoacetophenone (518 mg, 2.60 mmol) at room temperature. The reaction mixture was stirred
at room temperature for 15 h. Water was then added, and the mixture was extracted with a mixture of
toluene and EtOAc (1:1). The organic layer was washed with H,O and brine, and dried over anhydrous
sodium sulfate. After filtration, the solvent was removed in vacuo, and the residue was purified by silica
gel column chromatography using hexane/EtOAc (7:3, v/v) as eluent to give 53 (524 mg, 67%) as a brown
solid.
Mp 54-56 °C; 'H-NMR (400MHz, CDCl;) & 8.06-8.02 (2H, m), 7.67 (1H, t, J = 7.4 Hz), 7.54 (2H, dd, J =
7.4,7.4 Hz), 7.51-7.47 (2H, m), 7.43-7.37 (2H, m), 7.36-7.26 (3H, m), 6.99 (1H, d, /= 1.2 Hz), 5.28 (2H,
s); "C-NMR (100 MHz, CDCl3) &: 190.6, 154.9, 142.3, 140.5, 138.0, 134.4, 134.1, 131.6, 129.1, 128.8,
128.2, 127.5,127.3, 121.9, 110.3, 107.5, 48.1; IR (ATR) 1772, 1695, 1481, 1344, 1227 cm™'; HRMS (ESI)
m/z caled for C, HsNO; [M+H]" 330.1125; found 330.1126; Anal. Calcd for C,;H;sNO;-0.10H,O: C,
76.17; H, 4.63; N, 4.23. Found: C, 76.11; H, 4.70; N, 4.25.

3-{2-[Methyl(phenyl)amino]ethyl}-5-phenyl-1,3-benzoxazol-2(3 H)-one (54)

To a solution of 48a (100 mg, 0.279 mmol) in THF (2.0 mL) was added dropwise 1.0 M boran-THF
complex in THF (0.977 mL, 0.977 mmol) with cooling in an ice bath. The reaction mixture was stirred at
reflux for 1.5 h and cooled to room temperature. The reaction was then quenched by dropwise addition of
MeOH (1.0 mL), and the solvent was removed in vacuo. The residue was dissolve in MeOH (2.0 mL). To

a solution thus obtained was added 4 N HCl in 1,4-dioxane (0.279 mM, 1.17 mmol) at room temperature,
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and heated at reflux for 1 h. The reaction mixture was cooled and a solvent was removed in vacuo. The
residue was diluted with toluene, and 1 M NaOH solution was added to the solution. The organic layer was
separated, washed with brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was
removed in vacuo, and the residue was purified by silica gel column chromatography using hexane/EtOAc
(5:1, v/v) as eluent to give 54 (19.2 mg, 20%) as a yellow solid.

Mp 105-106 °C; "H-NMR (400 MHz, CDCl;) & 7.43-7.32 (5H, m), 7.31-7.19 (4H, m), 6.87 (1H, d, J= 1.7
Hz), 6.76 (1H, t, J = 7.3 Hz), 6.71 (2H, d, J = 8.0 Hz), 4.07 (2H, t, J = 6.2 Hz), 3.81 (2H, t, J = 6.2 Hz),
2.87 (3H, s); PC-NMR (100 MHz, CDCls) 8: 154.7, 148.0, 142.1, 140.3, 137.7, 131.7, 129.6, 128.8, 127.5,
127.1, 121.4, 117.0, 112.0, 110.1, 107.1, 50.3, 39.7, 39.2; IR (ATR) 1772, 1763, 1541, 1506, 754 cm’";
HRMS (ESI) m/z caled for C»H,1N,0, [M-I-H]+ 345.1598; found 345.1597; Anal. Calcd for CyH,oN,O,:
C, 76.72; H, 5.85; N, 8.13. Found: C, 76.56; H, 5.89; N, 8.15.

2-Nitrobiphenyl-3-ol (56), 4-nitrobiphenyl-3-ol (57) and 6-nitrobiphenyl-3-ol (58)

To a solution of 3-phenylphenol (6.00 g, 35.3 mmol) in AcOH (35 mL) was added dropwise 6 N HNO;
solution (6.00 mL, 36.0 mmol) with cooling in an ice bath, and stirred at room temperature for 30 min.
Water was then added, and the mixture was extracted with CH,Cl,. The organic layer was washed with
brine, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the
residue was purified by silica gel column chromatography using hexane/EtOAc (10:1 to 1:1, v/v) as eluent
to give 57 (1.96 g, 26%) as a yellow solid and a mixture of 56 and 58 as a brown oil. A mixture of 56 and
58 was purified by silica gel column chromatography using CHCl;/MeOH (50:1, v/v) as eluent to give 56
(1.08 g, 14%) as a brown solid and 58 (3.11 g, 41%) as a brown oil.

56: mp 81-83 °C [lit.*'*: 85-86 °C (benzene)]; "H-NMR (400 MHz, CDCl;) § 9.54 (1H, s), 7.49 (1H, t, J =
7.9 Hz), 7.42-7.40 (3H, m), 7.27-7.25 (2H, m), 7.15 (1H, dd, J = 7.4, 1.3 Hz), 6.90 (1H, dd, /=74, 1.3
Hz); "C-NMR (100 MHz, CDCls) &: 153.8, 139.4, 138.5, 134.7, 134.6, 128.6, 127.9, 127.5, 123.9, 118.5;
IR (ATR) 1593, 1525, 1350, 1296, 1211 cm’'; HRMS (ESI) m/z caled for C;;HgNO; [M-H] 214.0510;
found 214.0505.

57: mp 103-105 °C (EtOH) [lit.*"*: 104-105 °C (EtOH)]; "H-NMR (400 MHz, CDCl3) § 10.71 (1H, s), 8.17
(1H, d, J = 8.8 Hz), 7.63-7.62 (2H, m), 7.53-7.42 (3H, m), 7.38-7.35 (1H, m), 7.22 (1H, dd, J= 8.8, 1.7
Hz); "C-NMR (100 MHz, CDCl5) &: 155.4, 150.6, 138.2, 132.6, 129.3, 129.1, 127.3, 125.6, 119.2, 117.7;
IR (ATR) 2362, 616, 1574, 1277, 1169 cm™'; HRMS (ESI) m/z caled for C;,HsNOs [M-H] 214.0510;
found 214.0505.

58: 'H-NMR (400 MHz, CDCl3) & 7.92 (1H, d, J = 8.8 Hz), 7.40-7.39 (3H, m), 7.28-7.26 (2H, m),
6.86-6.83 (1H, m), 6.79 (1H, d, J = 2.7 Hz), 6.02 (1H, s); "C-NMR (100 MHz, CDCls) &: 159.1, 142.0,
139.8, 137.8, 128.5, 128.1, 127.6, 127.3, 118.6, 114.6; IR (ATR) 3365, 1574, 1508, 1308, 1201cm™;
HRMS (ESI) m/z calcd for C;;HgNO; [M-H] 214.0510; found 214.0505.
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2-Aminobiphenyl-3-ol (59)

To a solution of 56 (861 mg, 4.00 mmol) in MeOH (20 mL) was added 10% Pd/C (50% wet, 200 mg),

and stirred at room temperature for 6 h under hydrogen atmosphere. The reaction mixture was filtered
through Celite, and the filtrate was concentrated to give 59 (707 mg, 95%) as a yellow solid.
Mp 119-120 °C; 'H-NMR (400 MHz, DMSO-de) & 9.52 (1H, s), 7.46-7.42 (4H, m), 7.35-7.31 (1H, m),
6.77-6.73 (1H, m), 6.63-6.55 (2H, m), 4.95 (2H, br s); "C-NMR (100 MHz, DMSO-d;) 8: 145.1, 139.4,
131.3, 128.6, 128.6, 127.6, 126.8, 120.8, 118.0, 113.5; IR (ATR) 2922, 1558, 1471, 1296, 1186 cm;
HRMS (ESI) m/z caled for C1,H,NO [M-i—H]+ 186.0913; found 186.0908.

4-Aminobiphenyl-3-ol (60)

Compound 60 was prepared from 57 (1.45 g, 6.74 mmol) in a manner similar to that described for
compound 59 as a brown solid (1.22, 98%).
Mp 179-181 °C (EtOH) [lit.**: 182-184 °C (EtOH)]; 'H-NMR (400 MHz, DMSO-d) & 9.14 (1H, s), 7.47
(2H, d, J=17.3 Hz), 7.36 (2H, dd, J= 7.3, 7.3 Hz), 7.20 (1H, t, J = 7.3 Hz), 6.96 (1H, d, J = 2.0 Hz), 6.89
(1H, dd, J = 8.0, 2.0 Hz), 6.66 (1H, d, J = 8.0 Hz), 4.67 (2H, s); “C-NMR (100 MHz, DMSO-d¢) &: 144.2,
140.9, 136.5, 128.7, 128.4, 125.7, 1254, 117.9, 114.6, 112.5; IR (ATR) 3356, 3282, 1601, 1489, 1431
cm'l; HRMS (ESI) m/z caled for C;,H{,NO [MJrH]+ 186.0913; found 186.0909.

4-Phenyl-1,3-benzoxazol-2(3H)-one (61)

Compound 61 was prepared from 59 (604 mg, 3.26 mmol) in a manner similar to that described for
compound 45 as a brown solid (412 mg, 60%).
Mp 198-199 °C (CHCl;); 'H-NMR (400 MHz, DMSO-dq) &: 11.72 (1H, s), 7.57-7.56 (2H, m), 7.50 (2H,
dd, J=17.6, 7.6 Hz), 7.42 (1H, t, J = 7.6 Hz), 7.29 (1H, dd, J = 7.6, 1.5 Hz), 7.24-7.16 (2H, m); *C-NMR
(100 MHz, DMSO-d) 6: 154.7, 143.7, 136.1, 128.9, 128.1, 127.9, 127.8, 124.1, 123.8, 122.2, 108.5; IR
(ATR) 3178, 1765, 1429, 1259, 1157 cm'l; HRMS (ESI) m/z calcd for C3HgNO, [M-H] 210.0561; found
210.0555.

6-Phenyl-1,3-benzoxazol-2(3H)-one (62)

Compound 62 was prepared from 60 (1.02 g, 5.51 mmol) in a manner similar to that described for
compound 45 as a brown solid (0.969 g, 83%).
Mp 250-251 °C (CHCls); 'H-NMR (400 MHz, DMSO-ds) & 11.72 (1H, s), 7.66-7.61 (3H, m), 7.47-7.43
(3H, m), 7.35 (1H, t, J = 7.3 Hz), 7.17 (1H, d, J = 8.0 Hz); "C-NMR (100 MHz, DMSO-d;) &: 154.5,
144.1, 139.7, 134.5, 129.8, 128.9, 127.2, 126.6, 122.3, 109.9, 107.9; IR (ATR) 3213, 1772, 1724, 1477,
1259 cm'l; HRMS (ESI) m/z calcd for C;3HgNO, [M-H] 210.0561; found 210.0556.
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tert-Butyl (2-oxo-4-phenyl-1,3-benzoxazol-3(2 H)-yl)acetate (63)

To a suspension of 61 (250 mg, 1.18 mmol) and K,CO; (245 mg, 1.78 mmol) in DMF (5.0 mL) was

added fert-butyl bromoacetate (0.192 mL, 1.30 mmol) with cooling in an ice bath. The reaction mixture
was stirred at 60 °C for 2 h and cooled to room temperature. Water was then added, and the mixture was
extracted with a mixture of toluene and EtOAc (1:1). The organic layer was washed with H,O and brine,
and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in vacuo, and the
residue was recrystallized from hexane/EtOAc to give 63 (269 mg, 70%) as a white solid.
Mp 159-160 °C; 'H-NMR (400 MHz, CDCls) 8 7.47-7.40 (3H, m), 7.35-7.30 (2H, m), 7.28-7.21 (1H, m),
7.14 (1H, t, J=7.9 Hz), 7.02 (1H, d, J = 7.9 Hz), 4.10 (2H, s), 1.32 (9H, s); "C-NMR (100 MHz, CDCls)
0: 165.9, 155.3, 142.9, 136.4, 129.4, 128.4, 128.2, 127.8, 126.3, 125.6, 122.1, 109.2, 82.6, 45.1, 27.8; IR
(ATR) 1770, 1734, 1458, 1238, 1153 cm™'; HRMS (ESI) m/z caled for C1oH sNO, [M-H] 324.1236; found
324.1233.

tert-Butyl (2-ox0-6-phenyl-1,3-benzoxazol-3(2H)-yl)acetate (64)

Compound 64 was prepared from 61 (700 mg, 3.31 mmol) in a manner similar to that described for
compound 63 as a yellow solid (937 mg, 87%).
Mp 181-183 °C (EtOAc-hexane); 'H-NMR (400 MHz, CDCL3) & 7.54 (2H, d, J = 7.8 Hz), 7.48-7.32 (5H,
m), 6.94 (1H, d, J = 8.0 Hz), 449 (2H, s), 1.48 (9H, s); *C-NMR (100 MHz, CDCl3) 8: 165.6, 154.6,
143.1, 140.3, 136.9, 130.0, 128.9, 127.4, 127.1, 122.9, 109.0, 108.5, 83.5, 43.9, 28.0; IR (ATR) 1770, 1732,
1485, 1356, 1236 cm™'; HRMS (ESI) m/z caled for C1oHsNO, [M-H] 324.1236; found 324.1233.

(2-Oxo0-4-phenyl-1,3-benzoxazol-3(2H)-yl)acetic acid (65)

Compound 65 was prepared from 63 (1.24 g, 3.82 mmol) according to the general procedure B as a pale
brown solid (1.01 g, 98%).
Mp 218-219 °C; 'H-NMR (400 MHz, DMSO-ds) & 12.99 (1H, s), 7.46-7.45 (4H, m), 7.36-7.34 (2H, m),
7.23 (1H, t, J = 7.9 Hz), 7.06 (1H, d, J = 7.9 Hz), 4.07 (2H, s); "C-NMR (100 MHz, DMSO-d) 5: 168.4,
154.4, 142.2, 135.7, 129.2, 128.4, 128.3, 127.5, 126.2, 125.3, 122.3, 109.1, 44.4; IR (ATR) 3167, 1747,
1732, 1454, 1190 cm™'; HRMS (ESI) m/z caled for C;5sH;oNO, [M-H] 268.0615; found 268.0610.

(2-Oxo0-6-phenyl-1,3-benzoxazol-3(2H)-yl)acetic acid (66)

Compound 66 was prepared from 64 (1.65 g, 5.07 mmol) according to the general procedure B as a
white solid (1.34 g, 98%)).
Mp 224-226 °C; 'H-NMR (400 MHz, DMSO-d) &: 13.42 (1H, s), 7.71-7.67 (3H, m), 7.54 (1H, dd, J = 8.2,
1.6 Hz), 7.46 (2H, dd, J = 7.7, 7.7 Hz), 7.41-7.34 (2H, m), 4.70 (2H, s); *C-NMR (100 MHz, DMSO-dj)

77



8: 168.7, 154.0, 142.6, 139.6, 135.2, 130.5, 128.9, 127.3, 126.7, 122.6, 109.8, 108.2, 43.0; IR (ATR) 1770,
1732, 1485, 1358, 1236 cm™'; HRMS (ESI) m/z caled for C;sH;(NO4 [M-H] 268.0615; found 268.0610.

N-Methyl-2-(2-0x0-4-phenyl-1,3-benzoxazol-3(2 H)-yl)-N-phenylacetamide (67)

Compound 67 was prepared from 65 (108mg, 0.400 mmol) and N-methylaniline (52.0 pL, 0.480 mmol)
according to the general procedure C as a white solid (92.7 mg, 65%).
Mp 182-184 °C (;PrOH); 'H-NMR (400 MHz, CDCl3) 8 7.54 (1H, t, J = 7.1 Hz), 7.47 2H, dd, J=7.1, 7.1
Hz), 7.38-7.28 (5H, m), 7.22 (1H, d, J = 8.0 Hz), 7.10 (1H, dd, J = 8.0, 8.0 Hz), 6.95 (1H, d, J = 8.0 Hz),
6.74-6.67 (2H, m), 3.95 (2H, s), 3.10 (3H, s); "C-NMR (100 MHz, CDCl3) &: 165.1, 155.6, 143.0, 141.4,
137.1, 129.9, 129.7, 128.4, 128.3, 128.2, 128.0, 127.3, 126.3, 125.3, 121.9, 109.2, 45.6, 37.4; IR (ATR)
1772, 1676, 1458, 1363, 1255 cm™; HRMS (ESI) m/z caled for CpHoN,05 [M+H]" 359.1390; found
359.1382; Anal. Calcd for C»,HgN,Os5: C, 73.73; H, 5.06; N, 7.82. Found: C, 73.33; H, 5.00; N, 7.84.

N-Methyl-2-(2-0x0-6-phenyl-1,3-benzoxazol-3(2H)-yl)-N-phenylacetamide (68)

Compound 68 was prepared from 66 (108mg, 0.400 mmol) and N-methylaniline (52.0 puL, 0.480 mmol)
according to the general procedure C as a white solid (111 mg, 77%).
Mp 201-203 °C (iPrOH); 'H-NMR (400 MHz, CDCls) & 7.56-7.49 (4H, m), 7.48-7.40 (4H, m), 7.40-7.32
(4H, m), 6.94 (1H, d, J = 8.0 Hz), 4.35 (2H, s), 3.33 (3H, s); "C-NMR (100 MHz, CDCl;) &: 165.1, 154.7,
144.6, 143.2, 142.0, 140.5, 136.7, 130.5, 130.5, 128.9, 127.3, 127.2, 127.1, 122.9, 109.0, 108.7, 43.9, 37.8;
IR (ATR) 1774, 1672, 1485, 1387, 1367 cm™'; HRMS (ESI) m/z calcd for CoHoN,O3 [M+H]™ 359.1390;
found 359.1382; Anal. Calcd for C,,H sN»,053:0.50H,0: C, 71.92; H, 5.21; N, 7.62. Found: C, 72.15; H,
4.94; N, 7.69.

2-Amino-6-bromophenol (70)

To a solution of reduced iron (7.17 g, 128 mmol) in AcOH (30 mL) was added dropwise a solution of
2-bromo-6-nitrophenol (4.00 g, 18.3 mmol) in AcOH (20 mL) at 90 °C. The reaction mixture was stirred at
90 °C for 30 min and cooled to room temperature. The reaction mixture was filtered through Celite, and the
filtrate was concentrated. The residue was diluted with EtOAc and aqueous saturated NaHCO;, The organic
layer was separated, washed with brine, and dried over anhydrous sodium sulfate. After filtration, the
solvent was removed in vacuo, and the residue was purified by silica gel column chromatography using
hexane/EtOAc (5:1, v/v) as eluent to give 70 (2.84 g, 83%) as a brown solid.

Mp 84-86 °C; 'H-NMR (400 MHz, CDCl3) &: 6.87-6.83 (1H, m), 6.65-6.63 (2H, m), 5.41 (1H, br s), 3.85
(2H, br s); PC-NMR (100 MHz, CDCl;) &: 140.0, 135.5, 121.8, 121.0, 114.9, 110.0; IR (ATR) 3032, 1578,
1473, 1456, 1227 cm'l; HRMS (ESI) m/z calced for C¢H,BrNO [M+H]" 187.9706; found 187.9704.
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7-Bromo-1,3-benzoxazol-2(3H)-one (71)

Compound 71 was prepared from 70 (2.74 g, 14.6 mmol) in a manner similar to that described for
compound 45 as an orange solid (3.04 g, 97%)).
Mp 244-245 °C; "H-NMR (400 MHz, DMSO-d) & 11.96 (1H, s), 7.28 (1H, dd, J = 7.0, 2.8 Hz), 7.11-7.09
(2H, m); "C-NMR (100 MHz, DMSO-d) &: 153.3, 141.2, 131.4, 125.2, 124.5, 109.2, 100.8; IR (ATR)
3101, 1716, 1616, 1448, 1398 cm™; HRMS (ESI) m/z caled for C;H;BrNO, [M-H] 211.9353; found
211.9350.

tert-Butyl (7-bromo-2-o0xo0-1,3-benzoxazol-3(2H)-yl)acetate (72)

Compound 72 was prepared from 71 (1.00 g, 4.67 mmol) in a manner similar to that described for
compound 63 as a white solid (1.38 g, 90%).
Mp 99-100 °C; "H-NMR (400 MHz, CDCl3) § 7.27 (1H, d, J = 8.3 Hz), 7.07 (1H, dd, J = 8.3, 8.3 Hz), 6.82
(1H, d, J = 8.3 Hz), 4.45 (2H, s), 1.47 (9H, s); "C-NMR (100 MHz, CDCl3) &: 165.3, 153.4, 140.7, 131.6,
126.1, 125.0, 107.3, 102.7, 83.7, 44.1, 27.9; IR (ATR) 1772, 1718, 1616, 1468, 1369 cm™'; HRMS (ESI)
m/z calcd for C3H;3BrNO4 [M-H] 326.0033; found 326.0032.

(7-Bromo-2-o0x0-1,3-benzoxazol-3(2 H)-yl)acetic acid (73)

Compound 73 was prepared from 72 (1.32 g, 4.02 mmol) according to the general procedure B as a
white solid (1.07 g, 98%).
Mp 235-237 °C; 'H-NMR (400 MHz, DMSO-d) & 13.41 (1H, s), 7.39-7.33 (2H, m), 7.19 (1H, t, J = 8.0
Hz), 4.67 (2H, s); "C-NMR (100 MHz, DMSO-dg) &: 168.5, 153.0, 139.8, 132.1, 125.5, 125.2, 109.0,
101.1, 43.3; IR (ATR) 1770, 1730, 1616, 1467, 1252 cm™'; HRMS (ESI) m/z caled for CoHsBrNO, [M-H]
269.9407; found 269.9402.

2-(7-Bromo-2-0x0-1,3-benzoxazol-3(2 H)-yl)-N-methyl-N-phenylacetamide (74)

Compound 74 was prepared from 73 (20.0 mg, 73.5 pmol) and N-methylaniline (7.96 pL, 73.5 pmol)
according to the general procedure C as a white solid (9.40 mg, 35%).
Mp 170-172 °C (iPrOH); 'H-NMR (400 MHz, CDCls) § 7.52 (2H, dd, J = 7.6, 7.6 Hz), 7.45 (1H, t, J = 7.6
Hz), 7.32 (2H, d, J = 7.6 Hz), 7.26-7.23 (1H, m), 7.04 (1H, dd, J = 8.0, 8.0 Hz), 6.82 (1H, d, J = 8.0 Hz),
4.31 (2H, s), 3.32 (3H, s); "C-NMR (100 MHz, CDCls) 8: 164.8, 153.6, 141.8, 140.7, 132.0, 130.5, 129.0,
127.2, 125.8, 124.9, 107.6, 102.6, 44.1, 37.8; IR (ATR) 1782, 1670, 1466, 1254, 1016 cm™'; HRMS (ESI)
m/z calcd for C;¢H;4BrN,O3 [M+H]+ 361.0182; found 361.0182.
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N-Methyl-2-(2-oxo-7-phenyl-1,3-benzoxazol-3(2 H)-yl)-N-phenylacetamide (75)

Compound 75 was prepared from 74 (50 mg, 138 umol) and phenylboronic acid (20.3 mg, 166 pmol)
according to the general procedure A as a brown solid (45.3 mg, 92%).
Mp 126-128 °C (iPrOH); '"H-NMR (400 MHz, CDCl3) & 7.77-7.72 (2H, m), 7.55-7.42 (5H, m), 7.41-7.28
(4H, m), 7.23 (1H, t, J = 7.8 Hz), 6.84 (1H, d, J = 6.6 Hz), 4.36 (2H, s), 3.33 (3H, s5); "C-NMR (100 MHz,
CDCly) o: 165.1, 154.6, 142.0, 140.0, 134.6, 131.7, 130.5, 128.9, 128.7, 128.4, 128.2, 127.2, 124.4, 124.2,
122.4, 107.4, 44.0, 37.8; IR (ATR) 1774, 1664, 1470, 1435, 748 cm™; HRMS (ESI) m/z calcd for
C»nH9N>O3 [M+H]+ 359.1390; found 359.1385; Anal. Calcd for C5,HisN»O5: C, 73.73; H, 5.06; N, 7.82.
Found: C, 73.38; H, 5.08; N, 7.84.

2-Amino-4-bromophenol (77)

To a solution of 4-bromo-2-nitrophenol (50.7 g, 233 mmol) in THF (500 mL) was added 5% Rh/C (5.00

g), and stirred at room temperature for 11 h under hydrogen atmosphere. The reaction mixture was filtered
through Celite, and the filtrate was concentrated to give 77 (43.3 g, 99%) as a brown solid.
Mp 133-135 °C; 'H-NMR (400 MHz, DMSO-ds) § 9.29 (1H, s), 6.72 (1H, d, J = 2.4 Hz), 6.56 (1H, d, J =
8.3 Hz), 6.50 (1H, dd, J = 8.3, 2.4 Hz), 4.91 (2H, br s); "C-NMR (100 MHz, DMSO-dj) &: 143.3, 138.6
118.2, 116.1, 115.6, 110.6; IR (ATR) 3062, 1497, 1444, 1437, 1279 cm’'; HRMS (ESI) m/z caled for
C¢H7BrNO [M+H]" 187.9706; found 187.9704.

5-Bromo-1,3-benzoxazol-2(3H)-one (78)

Compound 78 was prepared from 77 (49.0 g, 261 mmol) in a manner similar to that described for
compound 45 as a brown solid (53.2 g, 95%).
Mp 206-208 °C; '"H-NMR (400 MHz, DMSO-d) 5 11.99 (1H, s), 7.27-7.26 (3H, m); *C-NMR (100 MHz,
DMSO-dg) 6: 154.0, 142.5, 132.0, 124.3, 115.3, 112.4, 111.3; IR (ATR) 2359, 1751, 1622, 1473,
1254cm™; HRMS (ESI) m/z caled for C;H;BrNO, [M-H] 211.9353; found 211.9350.

tert-Butyl (5-bromo-2-oxo0-1,3-benzoxazol-3(2H)-yl)acetate (79)

Compound 79 was prepared from 78 (53.0 g, 248 mmol) in a manner similar to that described for
compound 63 as a beige solid (75.2 g, 92%).
Mp 144-145 °C; 'H-NMR (400 MHz, CDCl3) & 7.26 (1H, dd, J=8.5, 1.9 Hz), 7.10 (1H, d, J = 8.5 Hz), 7.03
(1H, d, J= 1.9 Hz), 4.43 (2H, s), 1.48 (9H, s); "C-NMR (100 MHz, CDCl3) &: 165.3, 154.0, 141.6, 132.1,
125.6, 116.5, 111.7, 111.5, 83.8, 43.9, 28.0; IR (ATR) 1781, 1736, 1608, 1485, 1387 cm™'; HRMS (ESI)
m/z caled for C;3H;sBrINO, [M+H]" 328.0179; found 328.0181.
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(5-Bromo-2-ox0-1,3-benzoxazol-3(2 H)-yl)acetic acid (80)

Compound 80 was prepared from 79 (170 mg, 0.518 mmol) according to the general procedure B as a
white solid (132 mg, 94%).
Mp 204-206 °C; 'H-NMR (400 MHz, DMSO-ds) & 13.42 (1H, br s), 7.68 (1H, d, J = 1.7 Hz), 7.37-7.33
(2H, m), 4.66 (2H, s); >C-NMR (100 MHz, DMSO-d) &: 168.6, 153.6, 141.1, 132.7, 125.0, 115.8, 112.6,
111.6, 43.1; IR (ATR) 2953, 1736, 2701, 1483, 1227 cm™'; HRMS (ESI) m/z calcd for CoHsBrNO, [M-H]
269.9407; found 269.9406.

2-(5-Bromo-2-0x0-1,3-benzoxazol-3(2H)-yl)-N-methyl-N-phenylacetamide (81)

Compound 81 was prepared from 80 (10.0 g, 36.8 mmol) and N-methylaniline (4.78 mL, 44.1 mmol)
according to the general procedure C as a white solid (7.16 g, 54%).
Mp 122-124 °C (;PrOH); 'H-NMR (400 MHz, CDCls) & 7.52 (2H, dd, J = 7.6, 7.6 Hz), 7.45 (1H, t, J = 7.6
Hz), 7.34 2H, d, J= 7.6 Hz), 7.23 (1H, dd, J = 8.3, 1.7 Hz), 7.06 (1H, d, J= 8.3 Hz), 7.01 (1H, d, J=1.7
Hz), 4.28 (2H, s), 3.33 (3H, s); "C-NMR (100 MHz, CDCls) &: 165.2, 154.6, 142.7, 142.0, 131.2, 130.5,
128.9, 127.2, 123.8, 122.6, 110.1, 108.6, 43.9, 37.8; IR (ATR) 1772, 1666, 1483, 1377, 1244 cm™'; HRMS
(ESI) m/z caled for C¢H4BrN,O; [M+H]+ 361.0182; found 361.0177; Anal. Calcd for C;¢H;3BrN,O;: C,
53.21; H, 3.63; N, 7.76; Br, 22.12. Found: C, 53.15; H, 3.68; N, 7.84; Br, 21.90.

2-[5-(3-Methoxyphenyl)-2-0xo0-1,3-benzoxazol-3(2 H)-yl]-N-methyl-/V-phenylacetamide (82)
Compound 68 was prepared from 67 (90.3 mg, 0.250 mmol) and 3-methoxyphenylboronic acid (49.4
mg, 0.325 mmol) according to the general procedure A as a yellow solid (51.9 mg, 53%).
Mp 182-184 °C (iPrOH); 'H-NMR (400 MHz, CDCls) & 7.52 (2H, dd, J = 7.6, 7.6 Hz), 7.44 (1H, t, J = 7.6
Hz), 7.39-7.32 (3H, m), 7.29 (1H, dd, J = 8.2, 1.6 Hz), 7.23 (1H, d, J = 8.2 Hz), 7.12 (1H, d, J = 7.6 Hz),
7.06 (1H, s), 7.02 (1H, s), 6.91 (1H, dd, J = 8.4, 2.8 Hz), 4.35 (2H, s), 3.88 (3H, s), 3.32 (3H, s); "C-NMR
(100 MHz, CDCl3) &: 165.1, 159.9, 154.8, 142.3, 142.2, 142.0, 137.7, 131.7, 130.5, 129.8, 128.9, 127.3,
121.8, 119.9, 113.5, 112.5, 110.1, 107.6, 55.4, 43.9, 37.8; IR (ATR) 1778, 1670, 1483, 1379, 1242 cm’';
HRMS (ESI) m/z calcd for Cp3HyN,Oy [M+H]+ 389.1496; found 389.1487; Anal. Calcd for Cy3HyoN,O4:
C,71.12; H, 5.19; N, 7.21. Found: C, 70.77; H, 5.17; N, 7.25.

2-[5-(4-Methoxyphenyl)-2-0xo0-1,3-benzoxazol-3(2 H)-yl]-N-methyl-/V-phenylacetamide (83)
Compound 83 was prepared from 81 (90.3 mg, 0.250 mmol) and 4-methoxyphenylboronic acid (49.4

mg, 0.325 mmol) according to the general procedure A as a white solid (77.7 mg, 80%).

Mp 168-170 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) & 7.51 (2H, dd, J = 7.8, 7.8 Hz), 7.48-7.43 (3H, m),

7.34 (2H, d, J = 8.0 Hz), 7.27-7.19 (2H, m), 7.00-6.95 (3H, m), 4.35 (2H, s), 3.86 (3H, s), 3.32 (3H, s);

PC-NMR (100 MHz, CDCls) 8: 165.2, 159.2, 154.8, 142.0, 141.8, 137.6, 133.4, 131.7, 130.5, 128.9, 128.4,
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127.2, 121.4, 114.2, 110.1, 107.2, 55.4, 43.9, 37.8; IR (ATR) 1772, 1670, 1489, 1387, 1248 cm‘l; HRMS
(ESI) m/z caled for Cy3H;N,O4 [M+H]+ 389.1496; found 389.1487; Anal. Calcd for Cy3HyoN,Oy4: C,
71.12; H, 5.19; N, 7.21. Found: C, 70.82; H, 5.32; N, 7.13.

N-Methyl-2-{2-0x0-5-[3-(trifluoromethyl)phenyl]-1,3-benzoxazol-3(2 H)-yl}-N-phenylacetamide (84)
Compound 84 was prepared from 81 (90.3 mg, 0.250 mmol) and 3-(trifluoromethyl)phenylboronic acid
(61.7 mg, 0.325 mmol) according to the general procedure A as a yellow solid (77.7 mg, 73%).
Mp 193-195 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) & 7.77 (1H, s), 7.71 (1H, d, J= 7.6 Hz), 7.62 (1H, d,
J="1.6 Hz), 7.59-7.49 (3H, m), 7.45 (1H, t, J="7.3 Hz), 7.36 (2H, d, J = 7.3 Hz), 7.33-7.27 (2H, m), 7.04
(1H, s), 4.37 (2H, s), 3.33 (3H, s); "C-NMR (100 MHz, CDCl5) 8: 165.1, 154.6, 142.7, 142.0, 141.6, 136.4,
132.0, 131.4 (m), 131.1 (m), 130.7, 130.5, 129.3, 129.0, 127.3, 125.5 (m), 124.1 (m), 121.9, 110.4, 107.6,
43.9, 37.8; IR (ATR) 1788, 1651, 1489, 1381, 1329 cm™; HRMS (ESI) m/z caled for Ca3H;gF3N,05
[M+H]" 427.1264; found 427.1252; Anal. Calcd for C,3H,7F3N,05-0.50H,0: C, 63.45; H, 4.17; N, 6.43; F,
13.09. Found: C, 63.47; H, 4.04; N, 6.29; F, 13.21.

N-Methyl-2-{2-0x0-5-[4-(trifluoromethyl)phenyl]-1,3-benzoxazol-3(2 H)-yl}-/N-phenylacetamide (85a)
Compound 85 was prepared from 81 (500 mg, 1.38 mmol) and 4-(trifluoromethyl)phenylboronic acid
(316 mg, 1.66 mmol) according to the general procedure A as a white solid (342 mg, 58%).
Mp 218-220 °C (iPrOH); "H-NMR (400 MHz, CDCl3) § 7.70 (2H, d, J = 8.3 Hz), 7.64 (2H, d, J = 8.3 Hz),
7.53 (2H, dd, J= 7.4, 7.4 Hz), 7.45 (1H, t, J= 7.4 Hz), 7.35 (2H, d, J = 7.4 Hz), 7.33-7.27 (2H, m), 7.05
(1H, d, J= 1.5 Hz), 437 (2H, s), 3.33 (3H, s); "C-NMR (100 MHz, CDCl3) &: 165.1, 154.6, 144.3, 142.8,
141.9, 136.4, 132.0, 130.5, 129.3 (m), 129.0, 127.6, 127.2, 125.8 (m), 125.7 (m), 122.0, 110.4, 107.7, 43.9,
37.8; IR (ATR) 1784, 1772, 1684, 1676, 1489 cm'l; HRMS (ESI) m/z calcd for Cy3H;sF3N,O3 [M-i-H]+
427.1264; found 427.1251; Anal. Calcd for Cy3H7F3N,0;-0.75H,0: C, 62.80; H, 4.24; N, 6.37; F, 12.96.
Found: C, 62.47; H, 4.02; N, 6.35; F, 12.60.

N-Methyl-2-{2-0x0-5-[4-(trifluoromethoxy)phenyl]-1,3-benzoxazol-3(2 H)-yl}-/V-phenylacetamide
(86a)

Compound 86 was prepared from 81 (50.0 mg, 0.138 mmol) and 4-(trifluoromethoxy)phenylboronic
acid (34.2 mg, 0.166 mmol) according to the general procedure A as an orange solid (40.0 mg, 66%).
Mp 164-166 °C (iPrOH); 'H-NMR (400 MHz, CDCl;) & 7.56-7.49 (4H, m), 7.45 (1H, t, J = 7.3 Hz), 7.35
(2H, d, J=17.6 Hz), 7.29 (2H, d, J = 8.5 Hz), 7.26-7.24 (2H, m), 7.01 (1H, s), 4.35 (2H, s), 3.32 (3H, s);
PC-NMR (100 MHz, CDCls) 8: 165.1, 154.6, 148.7, 142.4, 141.9, 139.6, 136.5, 131.9, 130.5, 128.9, 128.7,
127.2,121.8, 121.3, 119.2, 110.3, 107.5, 43.9, 37.8; IR (ATR) 1786, 1774, 1662, 1489, 1385 cm™'; HRMS
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(ESI) m/z calcd for Cp3H1gF3N,04 [M+H]+ 443.1213; found 443.1199; Anal. Calcd for Cy3H17F3N,04: C,
62.44; H, 3.87; N, 6.33; F, 12.88. Found: C, 62.32; H, 3.93; N, 6.45; F, 12.84.

N-Methyl-2-[2-0x0-5-(pyridin-2-yl)-1,3-benzoxazol-3(2 H)-yl]-N-phenylacetamide (87)

To a solution of 81 (181 mg, 500 umol) and 2-(tributylstannyl)pyridine (0.192 mL, 600 umol) in toluene

(3.0 mL) was added Pd(PPh;), (28.9 mg, 25.0 pmol) in room temperature. The reaction mixture was stirred
at reflux for 7 h and cooled to room temperature. Water was then added, and the mixture was extracted
with EtOAc. The organic layer was washed with brine, and dried over anhydrous sodium sulfate. After
filtration, the solvent was removed in vacuo, and the residue was purified by silica gel column
chromatography using hexane/EtOAc (1:3, v/v) as eluent to give 87 (131 mg, 73%) as a beige solid.
Mp 166-168 °C (iPrOH); "H-NMR (400 MHz, CDCl3) & 8.68 (1H, d, J = 4.9 Hz), 7.79-7.73 (1H, m), 7.70
(1H, d, J=17.8 Hz), 7.68-7.62 (2H, m), 7.53 (2H, dd, /= 7.3, 7.3 Hz), 7.45 (1H, t,J= 7.3 Hz), 7.37 (2H, d,
J =173 Hz), 7.29-7.23 (2H, m), 4.39 (2H, s), 3.31 (3H, s); "C-NMR (100 MHz, CDCl3) &: 165.1, 156.7,
154.7,149.5, 143.4, 142.0, 136.9, 135.9, 132.0, 130.4, 128.9, 127.3, 122.2, 121.4, 120.6, 110.0, 107.4, 43.9,
37.8; IR (ATR) 1786, 1660, 1587, 1471, 1464 cm’'; HRMS (ESI) m/z calcd for CyHgN3O; [M+H]™
360.1343; found 360.1341; Anal. Calcd for C,;H7N;05: C, 70.18; H, 4.77; N, 11.69. Found: C, 70.05; H,
4.83; N, 11.67.

N-Methyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]-N-phenylacetamide (88a)

Compound 88a was prepared from 81 (1.81 g, 5.00 mmol) and 3-pyridineboronic acid (0.738 g, 6.00
mmol) according to the general procedure A as a pale brown solid (1.44 g, 80%).
Mp 163-165 °C (iPrOH); '"H-NMR (400 MHz, CDCl;) &: 8.80 (1H, d, J = 2.0 Hz), 8.61 (1H, dd, J = 5.0,
2.0 Hz), 7.86-7.82 (1H, m), 7.53 (2H, dd, J = 7.6, 7.6 Hz), 7.45 (1H, t, J = 7.6 Hz), 7.40-7.33 (3H, m),
7.30-7.26 (2H, m), 7.04 (1H, s), 437 (2H, s), 3.33 (3H, s); "C-NMR (100 MHz, CDCl3) 3: 165.0, 154.6,
148.7, 148.4, 142.7, 141.9, 136.3, 134.6, 134.3, 132.1, 130.5, 129.0, 127.3, 123.6, 121.9, 110.5, 107.5, 43.9,
37.8; IR (ATR) 1780, 1657, 1483, 1425, 1385 cm’'; HRMS (ESI) m/z calcd for CyHgN3O; [M+H]™
360.1343; found 360.1341; Anal. Calcd for C;;H;7N305-0.25H,0: C, 69.32; H, 4.85; N, 11.55. Found: C,
68.97; H, 4.75; N, 11.18.

N-Methyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]-N-phenylacetamide hydrochloride
(88a-HCI)

To a solution of 88a (1.20 g, 3.34 mmol) in THF (100 mL) was added 4 N HCl in 1,4-dioxane (2.50 mL)
at room temperature. The reaction mixture was stirred at room temperature for 0.25 h. The resulting solid

was filtered, and washed by hexane to give hydrochloride of 88a (1.17 g, 88%) as a white solid.
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Mp 268-270 °C (iPrOH); 'H-NMR (400 MHz, DMSO-d) &: 9.21 (1H, s), 8.86 (1H, d, J = 5.4 Hz), 8.74
(1H, d, J = 8.0 Hz), 8.07-8.02 (1H, m), 7.85 (1H, s), 7.85 (1H, s), 7.65 (1H, d, J = 8.3 Hz), 7.63-7.53 (4H,
m), 7.51-7.44 (1H, m), 4.46 (2H, s), 3.22 (3H, s); "C-NMR (100 MHz, DMSO-d,) &: 164.8, 153.9, 142.8,
142.1, 141.8, 141.5, 141.1, 137.6, 132.6, 130.5, 130.1, 128.4, 127.4, 126.5, 121.7, 110.4, 108.6, 43.7, 37.2;
IR (ATR) 2322, 1770, 1659, 1599, 1498 cm™'; HRMS (ESI) m/z Calcd for C,H;sN30; [M+H]" 360.1343;
Found 360.1337; Anal. Calcd for C,;H7N305-HCI1-0.50H,0: C, 62.30; H, 4.73; N, 10.38; Cl, 8.76. Found:
C, 62.35; H, 4.59; N, 10.51; Cl, 8.56.

N-Methyl-2-[2-0x0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2H)-yl]-N-phenylacetamide (89a)

Compound 89a was prepared from 81 (2.00 g, 5.54 mmol) and 4-pyridineboronic acid (0.817 g, 6.64
mmol) in a manner similar to that described for compound 89a as a grey solid (1.35 g, 68%).
Mp 213-214 °C (MeOH); 'H-NMR (400 MHz, CDCl;) & 8.67 (2H, d, J = 4.9 Hz), 7.53 (2H, dd, J = 7.4,
7.4 Hz), 7.49-7.43 (3H, m), 7.39-7.34 (3H, m), 7.29 (1H, d, /= 8.3 Hz), 7.10 (1H, d, /= 1.5 Hz), 4.38 (2H,
s), 3.33 (3H, s); "C-NMR (100 MHz, CDCl3) &: 165.0, 154.5, 150.3, 147.9, 143.3, 141.9, 134.7, 132.2,
130.5, 129.0, 127.3, 121.8, 110.6, 107.4, 43.9, 37.8; IR (ATR) 1780, 1770, 1668, 1597, 1485 cm™'; HRMS
(ESI) m/z caled for C;HgN30; [M+H]+ 360.1343; found 360.1340; Anal. Calcd for
C,1H7N305-0.25H,0: C, 69.32; H, 4.85; N, 11.55. Found: C, 69.58; H, 4.74; N, 11.69.

N-Methyl-2-[2-0x0-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,3-benzoxazol-3(2 H)-yl]-V-
phenylacetamide (91)

To a suspension of 81 (6.18 g, 17.1 mmol) in 1,4-dioxane (90 mL) were added bis(pinacolato)diboron

(4.75 g, 18.7 mmol), Pd,(dba); (0.781 g, 0.853 mmol), tricyclohexylphosphine (PCy;) (1.15 g, 4.10 mmol)
and KOAc (2.51 g, 25.6 mmol) in room temperature. The reaction mixture was stirred at reflux for 28 h
and cooled to room temperature. Water was then added, and the mixture was extracted with EtOAc. The
organic layer was washed with brine, and dried over anhydrous sodium sulfate. After filtration, the solvent
was removed in vacuo, and the residue was purified by silica gel column chromatography using
hexane/EtOAc (2:1, v/v) as eluent to give 91 (5.81 g, 83%) as a white solid.
Mp 163-164 °C; 'H-NMR (400 MHz, CDCl3) &: 7.60 (1H, dd, J = 7.8, 1.0 Hz), 7.52 (2H, dd, J = 7.6, 7.6
Hz), 7.44 (1H, dd, J=17.6, 7.6 Hz), 7.37 (2H, d, J = 7.6 Hz), 7.28 (1H, br s), 7.19 (1H, d, J = 7.8 Hz), 4.32
(2H, s), 3.32 (3H, s), 1.36 (12H, s); "C-NMR (100 MHz, CDCl;) &: 165.1, 154.5, 145.1, 141.9, 131.0,
130.4, 129.9, 128.8, 127.3, 114.0, 109.5, 84.0, 43.7, 37.7, 24.9; 1R (ATR) 1788, 1668, 1458, 1379, 1342
cm'l; HRMS (ESI) m/z caled for CyH4BN,Os5 [M-H]" 407.1784; found 407.1775; Anal. Calcd for
CH35BN,0s: C, 64.72; H, 6.17; N, 6.86. Found: C, 64.57; H, 6.28; N, 6.72.
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General procedure F for the Suzuki-Miyaura Coupling Reaction

To a suspension of 7 and arylhalide (1 equiv.) in 1 M K,COs solution (3 equiv.) and 1,4-dioxane (0.15
M) was added Pd(PPhs), (3 mol%) in room temperature. The reaction mixture was stirred at reflux for 2 h
and cooled to room temperature. Water was then added, and the mixture was extracted with EtOAc. The
organic layer was washed with brine, and dried over anhydrous sodium sulfate. After filtration, the solvent
was removed in vacuo, and the residue was purified by silica gel column chromatography to afford the

benzoxazolone derivative.

N-Methyl-2-[2-0x0-5-(pyridin-2-yl)-1,3-benzoxazol-3(2 H)-yl]-N-phenylacetamide (87)
Compound 87 was prepared from 91 (150 mg, 367 pumol) and 2-bromopyridine (35.0 puL, 367 pmol)
according to general procedure F as a beige solid (92.5 mg, 70%).

2-[5-{2-[(Dimethylamino)methyl]phenyl}-2-0x0-1,3-benzoxazol-3(2 H)-yl]-N-methyl-/N-phenyl
acetamide (92)

Compound 92 was prepared from 91 (150 mg, 367 pmol) and 2-bromo-N,N-dimethylbenzylamine (78.7
mg, 367 pmol) according to general procedure F as a brown solid (66.0 mg, 43%).
Mp 106-107 °C; 'H-NMR (400 MHz, CDCls) &: 7.52-7.46 (3H, m), 7.43 (1H, dd, J = 6.8, 6.8 Hz),
7.38-7.29 (4H, m), 7.28-7.24 (1H, m), 7.21 (1H, d, J = 8.0 Hz), 7.11 (1H, dd, J = 8.0, 1.7 Hz), 7.09-7.06
(1H, m), 4.32 (2H, s), 3.29 (3H, ), 3.27 (2H, s), 2.18 (6H, 5); *C-NMR (100 MHz, CDCL;) &: 165.0, 154.9,
142.0, 141.8, 141.8, 137.5, 136.4, 130.9, 130.4, 130.4, 130.3, 128.8, 127.4, 127.3, 126.9, 124.0, 110.1,
109.4, 61.2, 45.3, 43.8, 37.8; IR (ATR) 1782, 1697, 1684, 653, 1558 cm™'; HRMS (ESI) m/z calcd for
C,sHy6N303 [M+H]" 416.1969; found 416.1958; Anal. Caled for CysH,sN305-0.25H,0: C, 71.49; H, 6.12;
N, 10.01. Found: C, 71.64; H, 6.18; N, 10.26.

2-[5-{3-[(Dimethylamino)methyl]phenyl}-2-0x0-1,3-benzoxazol-3(2 H)-yl]-N-methyl-N-phenyl
acetamide (93)

Compound 93 was prepared from 91 (150 mg, 367 pumol) and 3-bromo-N,N-dimethylbenzylamine (78.7
mg, 367 umol) according to general procedure F as a white solid (136 mg, 89%).
Mp 146-148 °C; "H-NMR (400 MHz, CDCls) &: 7.59 (1H, s), 7.52 (2H, dd, J = 7.5, 7.5 Hz), 7.45 (2H, dd,
J=1.5.7.5Hz), 7.43-7.37 (3H, m), 7.33-7.28 (2H, m), 7.23 (1H, d, J = 8.3 Hz), 7.15 (1H, s), 4.37 (2H, s),
3.59 (2H, s), 3.32 (3H, s), 2.36 (6H, s); "C-NMR (100 MHz, CDCls) &: 165.2, 154.8, 142.2, 142.0, 141.0,
137.6, 131.8, 130.4, 128.8, 128.3, 128.2, 127.3, 126.4, 121.8, 110.0, 107.7, 64.1, 45.1, 43.9, 37.8; IR
(ATR) 1778, 1662, 1595, 1487, 1383 cm™'; HRMS (ESI) m/z calcd for CpsHysN303 [M+H]™ 416.1969;
found 416.1959; Anal. Calcd for C,5sH,5sN3053-0.50H,0: C, 70.74; H, 6.17; N, 9.90. Found: C, 70.74; H,
6.04; N, 10.11.
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2-[5-{4-[(Dimethylamino)methyl]phenyl}-2-0x0-1,3-benzoxazol-3(2 H)-yl]-N-methyl-N-phenyl
acetamide (94)

Compound 94 was prepared from 91 (150 mg, 367 pmol) and 4-bromo-N,N-dimethylbenzylamine (78.7
mg, 367 umol) according to general procedure F as a brown solid (107 mg, 70%).
Mp 64-66 °C; '"H-NMR (400 MHz, CDCls) &: 7.55-7.41 (5H, m), 7.40-7.32 (4H, m), 7.32-7.26 (1H, m),
7.23 (1H, d, J = 8.3 Hz), 7.04 (1H, s), 4.35 (2H, s), 3.48 (2H, s), 3.32 (3H, ), 2.28 (6H, 5); *C-NMR (100
MHz, CDCl;) 6: 165.1, 154.8, 142.1, 142.0, 139.6, 138.1, 137.7, 131.7, 130.5, 129.6, 128.9, 127.2, 127.2,
121.7,110.1, 107.4, 64.0, 45.4, 43.9, 37.8; IR (ATR) 1774, 1668, 1595, 1489, 1385 cm™'; HRMS (ESI) m/z
caled for CysHy¢N303 [M+H]" 416.1969; found 416.1961; Anal. Calcd for C,5H,5sN305-0.75H,0: C, 69.99;
H, 6.23; N, 9.79. Found: C, 70.27; H, 6.16; N, 9.48.

2-[5-(6-Aminopyridin-2-yl)-2-0x0-1,3-benzoxazol-3(2H)-yl]-N-methyl-/V-phenylacetamide (95)

Compound 95 was prepared from 91 (100 mg, 245 pmol) and 2-amino-6-bromopyridine (42.4 mg, 245
umol) according to general procedure F as a white solid (59.1 mg, 64%): mp 214-216 °C (iPrOH);
'H-NMR (400 MHz, CDCl3) &: 7.63 (1H, dd, J = 8.3, 1.7 Hz), 7.55-7.48 (4H, m), 7.44 (1H, dd, J= 7.3, 7.3
Hz), 7.36 (2H, d, J= 7.3 Hz), 7.22 (1H, d, J = 8.3 Hz), 7.05 (1H, d, /= 7.3 Hz), 6.48 (1H, d, J= 7.3 Hz),
4.55 (2H, s), 4.38 (2H, s), 3.32 (3H, s); "C-NMR (100MHz, CDCls) &: 165.2, 158.2, 155.3, 154.8, 143.1,
142.0, 138.5, 136.2, 131.6, 130.4, 128.8, 127.3, 121.4, 110.9, 109.8, 107.3, 107.2, 43.9, 37.8; IR (ATR)
1782, 1662, 1593, 1462, 1441 cm’'; HRMS (ESI) m/z caled for CyHoN4O3 [M+H]375.1452; found
375.1450; Anal. Caled for C,HsN4O5-0.25H,0: C, 66.57; H, 4.92; N, 14.79. Found: C, 66.69; H, 4.74; N,
14.55.

2-[5-(6-Methoxypyridin-2-yl)-2-oxo-1,3-benzoxazol-3(2 H)-yl]-N-methyl-N-phenylacetamide (96)
Compound 96 was prepared from 91 (55.0 mg, 135 pmol) and 2-bromo-6-methoxypyridine (25.3 mg,
135 pmol) according to general procedure F as a white solid (35.6 mg, 68%).
Mp 179-181 °C (;PrOH); 'H-NMR (400 MHz, CDCl3) &: 7.77 (1H, dd, J = 8.5, 1.7 Hz), 7.64 (1H, m), 7.58
(1H, d, J= 1.7 Hz), 7.52 (2H, dd, J = 7.6, 7.6 Hz), 7.44 (1H, dd, J = 7.6, 7.6 Hz), 7.36-7.29 (3H, m), 7.24
(1H, d, J=8.5 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.39 (2H, s), 4.05 (3H, s), 3.33 (3H, s); "C-NMR (100MHz,
CDCl;) 6: 165.1, 163.7, 154.8, 153.9, 143.3, 142.1, 139.3, 135.6, 131.6, 130.4, 128.9, 127.2, 121.4, 112.9,
110.0, 109.2, 107.0, 53.3, 43.9, 37.8; IR (ATR) 1778, 1668, 1597, 1576, 1497 cm™; HRMS (ESI) m/z
calcd for Cy,H,oN3O4 [M+H]+ 390.1448; found 390.1445; Anal. Calcd for C,oH9N3O4: C, 67.86; H, 4.92;
N, 10.79. Found: C, 67.49; H, 4.83; N, 10.60.
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2-[5-(5-Acetylpyridin-3-yl)-2-0x0-1,3-benzoxazol-3(2 H)-yl]-N-methyl-/V-phenylacetamide (97)
Compound 97 was prepared from 91 (100 mg, 245 pmol) and 3-acetyl-5-bromopyridine (49.0 mg, 245
umol) according to general procedure F as a white solid (68.2 mg, 69%).
Mp 220-222 °C (iPrOH); 'H-NMR (400 MHz, CDCls) &: 9.15 (1H, d, J= 2.0 Hz), 8.98 (1H, d, J = 2.0 Hz),
8.39 (1H, dd, J=2.0, 2.0 Hz), 7.54 (2H, dd, /= 7.6, 7.6 Hz), 7.47 (1H, dd, J= 7.6, 7.6 Hz), 7.42-7.29 (4H,
m), 7.09 (1H, s), 4.39 (2H, s), 3.33 (3H, s), 2.72 (3H, s); "C-NMR (100MHz, CDCl3) &: 196.7, 165.0,
154.5, 152.0, 148.6, 143.1, 141.8, 136.4, 133.6, 133.1, 132.3, 132.2, 130.5, 129.0, 127.3, 121.9, 110.7,
107.6, 43.9, 37.8, 27.0; IR (ATR) 1786, 1682, 1639, 1595, 1500 cm™; HRMS (ESI) m/z calcd for
C13HoN304 [M+H]" 402.1448; found 402.1446; Anal. Calcd for Cy3H oN30,4-0.50H,0: C, 67.31; H, 4.91;
N, 10.24. Found: C, 67.47; H, 4.54; N, 10.23.

N-Methyl-2-(2-oxo-5-phenoxy-1,3-benzoxazol-3(2 H)-yl)-N-phenylacetamide (98)

A mixture of 81 (722 mg, 2.00 mmol), phenol (753 mg, 8.00 mmol), CuO (796 mg, 10.0 mmol) and

K,CO;5 (1.66 g, 12.0 mmol) in pyridine (10 mL) was heated at reflux for 18 h and cooled to room
temperature. The reaction mixture was filtered through Celite, and the filtrate was diluted with CHCl; and
2M HCI solution. The organic layer was separated, washed with brine, and dried over anhydrous sodium
sulfate. After filtration, the solvent was removed in vacuo, and the residue was purified by silica gel
column chromatography using hexane/EtOAc (3:1, v/v) as eluent. The solvent was removed in vacuo, and
the resulting solid was triturated with Et,O to give 98 (269 mg, 36%) as a white solid.
Mp 133-135 °C (;PrOH); 'H-NMR (400 MHz, CDCls) & 7.48 (2H, dd, J = 7.3, 7.3 Hz), 7.42 (1H, t, J = 7.3
Hz), 7.35 (2H, dd, J=17.8, 7.8 Hz), 7.28 (2H, d, J = 7.3 Hz), 7.14-7.10 (2H, m), 6.99 (2H, d, J = 7.8 Hz),
6.72 (1H, dd, J = 8.5, 2.2 Hz), 6.58 (1H, d, J = 2.2 Hz), 4.25 (2H, s), 3.29 (3H, s); "C-NMR (100 MHz,
CDCl;) 6: 164.9, 157.6, 155.0, 153.6, 141.9, 138.5, 132.2, 130.4, 129.8, 128.9, 127.2, 123.2, 118.4, 113.0,
110.6, 100.8, 43.8, 37.7; IR (ATR) 1778, 1664, 1487, 1387, 1217 cm'; HRMS (ESI) m/z calcd for
Cy»nH9N>Oy4 [M+H]+ 375.1339; found 375.1337; Anal. Calcd for C,,HigN»O4: C, 70.58; H, 4.85; N, 7.48.
Found: C, 70.32; H, 4.98; N, 7.44.

N-Methyl-2-{5-[methyl(phenyl)amino]-2-o0x0-1,3-benzoxazol-3(2 H)-yl}-N-phenylacetamide (99)

A mixture of 81 (181 mg, 0.500 mmol), N-methylaniline (81.3 pL, 0.750 mmol), Pd,(dba); (22.9 mg,
0.0250 mmol), Xantphos (43.4 mg, 0.0750 mmol) and Cs,CO; (228 mg, 0.700 mmol) in toluene (4.0 mL)
was heated at reflux for 7 h and cooled to room temperature. The reaction was quenched by adding
aqueous saturated NaHCOs;, and then the mixture was extracted with EtOAc. The organic layer was
washed with brine and dried over anhydrous sodium sulfate. After filtration, the solvent was removed in
vacuo, and the residue was purified by silica gel column chromatography using hexane/EtOAc (3:1, v/v) as

eluent to give 99 (60.6 mg, 31%) as a white solid.
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Mp 123-125 °C (iPrOH); 'H-NMR (400MHz, CDCl3) 8 7.47 (2H, dd, J = 7.3, 7.3 Hz), 7.41 (1H, t, J=7.3
Hz), 7.30-7.22 (4H, m), 7.11 (1H, d, J = 8.5 Hz), 6.95-6.88 (3H, m), 6.80 (1H, dd, J = 8.5, 2.0 Hz), 6.58
(1H, d, J = 2.0 Hz), 4.23 (2H, s), 3.30 (3H, s), 3.28 (3H, s); "C-NMR (100 MHz, CDCl5) &: 165.1, 155.1,
149.3, 145.8, 142.0, 138.4, 132.0, 130.4, 129.2, 128.8, 127.2, 120.2, 118.3, 117.0, 110.6, 103.8, 43.7, 40.8,
37.8; IR (ATR) 1768, 1655, 1495, 1489, 1392 cm™'; HRMS (ESI) m/z calcd for Co3HyN3O5 [M+H]
388.1656; found 388.1652; Anal. Calcd for C,3H,1N305-0.50H,0: C, 69.68; H, 5.59; N, 10.60. Found: C,
69.84; H, 5.41; N, 10.54.

N-Methyl-2-(2-0x0-1,3-benzoxazol-3(2H)-yl)-N-phenylacetamide (100)

To a solution of 81 (542 mg, 1.50 mmol) in MeOH (50 mL) was added 10% Pd/C (50% wet, 271 mg),

and stirred at room temperature for 2.5 h under hydrogen atmosphere. The reaction mixture was filtered
through Celite, and the filtrate was concentrated. The residue was purified by silica gel column
chromatography using CHCl; as eluent to give 100 (407 mg, 96%) as a white solid.
Mp 141-143 °C (iPrOH); 'H-NMR (400MHz, CDCl3) & 7.51 (2H, dd, J = 7.6, 7.6 Hz), 7.44 (1H, t, J = 7.6
Hz), 7.33 (2H, d, J = 7.6 Hz), 7.20-7.06 (3H, m), 6.88 (1H, d, J = 7.1 Hz), 4.32 (2H, s), 3.32 (3H, s);
BC-NMR (100 MHz, CDCls) &: 165.2, 154.6, 142.7, 142.0, 131.2, 130.5, 128.9, 127.2, 123.8, 122.6, 110.1,
108.6, 43.9, 37.8; IR (ATR) 1767, 1670, 1489, 1369, 1240 cm™; HRMS (ESI) m/z caled for C,6H;sN,O;
[M+H]+ 283.1077; found 283.1071; Anal. Calcd for C;cH14N,O5: C, 68.07; H, 5.00; N, 9.92. Found: C,
68.13; H, 4.99; N, 10.04.

2-(5-Cyano-2-0x0-1,3-benzoxazol-3(2 H)-yl)-N-methyl-N-phenylacetamide (102)

Compound 102 was prepared from (5-cyano-2-oxo-1,3-benzoxazol-3(2H)-yl)acetic acid (218 mg, 1.00

mmol) and N-methylaniline (0.108 mL, 1.00 mmol) according to general procedure C as a white solid (209
mg, 68%).
Mp 166-167 °C (iPrOH); '"H-NMR (400 MHz, CDCl3) &: 7.55 (2H, t, J = 7.6 Hz), 7.50-7.44 (2H, m),
7.38-7.34 (2H, m), 7.28 (1H, d, J = 8.0 Hz), 7.16 (1H, d, J = 1.2 Hz), 4.33 (2H, s), 3.34 (3H, s); "C-NMR
(100 MHz, CDCls) &: 164.4, 153.7, 145.4, 141.7, 132.1, 130.6, 129.1, 127.8, 127.2, 118.3, 112.2, 110.9,
107.8, 44.0, 37.8; IR (ATR) 1776, 1668, 1595, 1493, 1387 cm™; HRMS (ESI) m/z caled for C,7H4N;0;
[M+H]" 308.1030; found 308.1028; Anal. Calcd for C;7H;3N3O05: C, 66.44; H, 4.26; N, 13.67. Found: C,
66.50; H, 4.27; N, 13.78.

tert-Butyl {2-0x0-5-[4-(trifluoromethyl)phenyl]-1,3-benzoxazol-3(2H)-yl}acetate (103)

Compound 103 was prepared from 79 (7.20 g, 21.9 mmol) and 4-(trifluoromethyl)phenylboronic acid
(5.00 g, 26.3 mmol) according to general procedure A as a pale yellow solid (7.36 g, 85%).
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Mp 155-156 °C; 'H-NMR (400 MHz, CDCLy) &: 7.70 (2H, d, J = 8.3 Hz), 7.63 (2H, d, J = 8.3 Hz),
7.37-7.29 (2H, m), 7.06 (1H, d, J = 1.2 Hz), 4.52 (2H, s), 1.48 (9H, s); *C-NMR (100 MHz, CDCl;) 5:
165.6, 154.5, 144.0, 142.7, 136.4, 131.5, 130.5 (m), 127.5, 125.9 (m), 125.8 (m), 122.2, 110.5, 107.3, 83.6,
43.9,28.0; IR (ATR) 1772, 1757, 1738, 1325, 1240 cm™'; HRMS (ESI) m/z Caled for CyoH,,FsNO, [M-H]
392.1110; Found 392.1111.

tert-Butyl {2-0x0-5-[4-(trifluoromethoxy)phenyl]-1,3-benzoxazol-3(2 H)-yl}acetate (104)

Compound 104 was prepared from 79 (4.82 g, 14.7 mmol) and 4-(trifluoromethoxy)phenylboronic
acid (3.18 g, 15.4 mmol) according to general procedure A as a pale yellow solid (4.62 g, 77%).
Mp 123-125 °C; 'H-NMR (400 MHz, CDCl3) &: 7.53 (2H, dd, J = 6.5, 2.1 Hz), 7.30-7.29 (4H, m), 7.01
(1H, s), 4.50 (2H, s), 1.48 (9H, s); "C-NMR (100 MHz, CDCls) 3: 165.6, 154.5, 148.8, 142.4, 139.3, 136.6,
131.4,128.6, 122.0, 121.7, 121.3, 119.2, 110.4, 107.1, 83.6, 43.9; IR (ATR) 1763, 1749, 1716, 1489, 1234
cm’'; HRMS (ESI) m/z Caled for Co0H,7F3NOs [M-H] 408.1059; Found 408.1062.

tert-Butyl [2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]acetate (105)

Compound 105 was prepared from 79 (3.28 g, 10.0 mmol) and 3-pyridineboronic acid (1.48 g, 12.0
mmol) according to general procedure A as a brown solid (3.26 g, quant.).
Mp 106-107 °C; '"H-NMR (400 MHz, CDCl;) &: 8.80 (1H, d, J = 1.5 Hz), 8.61 (1H, dd, J = 4.9, 1.5 Hz),
7.85-7.80 (1H, m), 7.38 (1H, dd, J = 7.4, 4.9 Hz), 7.33-7.32 (2H, m), 7.05-7.04 (1H, m), 4.52 (2H, s), 1.48
(9H, s); PC-NMR (100 MHz, CDCls) &: 165.5, 154.4, 148.7, 148.3, 142.7, 136.1, 134.5, 131.6, 123.6,
122.1, 110.6, 107.1, 83.7, 43.9, 28.0; IR (ATR) 1761, 1740, 1477, 1369, 1240 cm™; HRMS (ESI) m/z
Caled for CgH;9N,O, [M+H]" 327.1339; Found 327.1339.

tert-Butyl [2-0x0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2H)-yl]acetate (106)

Compound 106 was prepared from 79 (3.28 g, 10.0 mmol) and 4-pyridineboronic acid (1.48 g, 12.0
mmol) according to general procedure A as a brown solid (3.26 g, quant.). mp 124-125 °C; 'H-NMR (400
MHz, CDCl) é: 8.67 (2H, d, J = 6.1 Hz), 7.47-7.44 (2H, m), 7.41 (1H, dd, J= 8.3, 1.7 Hz), 7.33 (1H, d, J
= 8.3 Hz), 7.10 (1H, d, J = 1.7 Hz), 4.52 (2H, s), 1.49 (9H, s); "C-NMR (100 MHz, CDCl;) &: 165.5,
154.4,150.4, 147.7,143.2, 134.8, 131.7, 122.0, 121.7, 110.7, 107.0, 83.7, 43.9, 28.0; IR (ATR) 1784, 1772,
1726, 1597, 1242 cm™'; HRMS (ESI) m/z Calcd for C1sHoN,O,4 [M+H]" 327.1339; Found 327.1335.

{2-Ox0-5-[4-(trifluoromethyl)phenyl]-1,3-benzoxazol-3(2 H)-yl}acetic acid (107)

Compound 107 was prepared from 103 (7.20 g, 18.3 mmol) according to general procedure B as a pale
yellow solid (6.01 g, 97%).
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Mp 190-192 °C; "H-NMR (400 MHz, DMSO-dy) §: 7.92 (2H, d, J = 8.0 Hz), 7.84-7.83 (3H, m), 7.55-7.50
(2H, m), 4.74 (2H, s); *C-NMR (100 MHz, DMSO-dq) 5: 168.7, 154.0, 143.5, 142.2, 134.9, 132.0, 127.5,
128.0 (m), 125.8 (m), 125.7 (m), 121.4, 110.2, 108.3, 43.0; IR (ATR) 3197, 1782, 1757, 1734, 1318 cm;
HRMS (ESI) m/z Caled for C;¢HsFsNO, [M-H] 336.0489; Found 336.0479.

{2-Oxo0-5-[4-(trifluoromethoxy)phenyl]-1,3-benzoxazol-3(2 H)-yl}acetic acid (108)

Compound 108 was prepared from 104 (4.62 g, 11.3 mmol) according to general procedure B as a white
solid (3.84 g, 96%)).
Mp 147-148 °C; '"H-NMR (400 MHz, DMSO-d) &: 13.39 (1H, br s), 7.83-7.73 (3H, m), 7.50-7.44 (4H, m),
472 (2H, s); PC-NMR (100 MHz, DMSO-d;) &: 168.7, 154.0, 147.8, 141.8, 138.9, 135.1, 131.8, 128.7,
121.5, 121.1, 118.8, 110.1, 108.2, 43.0; IR (ATR) 3080, 1747, 1716, 1489, 1254 cm™; HRMS (ESI) m/z
Calcd for C1¢HoF3NOs [M-H] 352.0438; Found 352.0428.

[2-Ox0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2H)-yl]acetic acid hydrochloride (109)

Compound 109 was prepared from 105 (3.86 g, 11.8 mmol) according to general procedure B as a beige
solid (3.06 g, quant.).
Mp 267-269 °C; "H-NMR (400 MHz, DMSO-dq) &: 9.24 (1H, s), 8.91-8.81 (2H, m), 8.14-8.07 (1H, m),
8.06 (1H, s), 7.72 (1H, dd, J = 8.4, 1.8 Hz), 7.59 (1H, d, J = 8.4 Hz), 4.74 (2H, s); "C-NMR (100 MHz,
DMSO-de) 6: 168.5, 153.8, 142.9, 142.1, 141.1, 140.3, 137.9, 132.2, 130.1, 126.9, 121.9, 110.5, 108.5,
.

43.1; IR (ATR) 2818, 1772, 1734, 1213, 1028 cm™; HRMS (ESI) m/z Caled for Ci4H;N,O4 [M+H]
271.0713; Found 271.0710.

[2-Oxo0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2 H)-yl]acetic acid hydrochloride (110)

Compound 110 was prepared from 106 (3.82 g, 11.7 mmol) according to general procedure B as a beige
solid (2.71 g, 93%)).
Mp 290-292 °C; 'H-NMR (400 MHz, DMSO-d;) 8: 8.97 (2H, d, J = 6.6 Hz), 8.39 (2H, d, J = 6.6 Hz), 8.20
(1H, s), 7.90 (1H, d, J = 8.5 Hz), 7.63 (1H, d, J = 8.5 Hz), 4.77 (2H, s); "C-NMR (100 MHz, DMSO-d;) :
168.5, 154.2, 153.7, 144.3, 142.6, 132.4, 130.4, 123.4, 123.0, 110.7, 109.0, 43.2; IR (ATR) 3055, 1778,
1707, 1635, 1489 cm™'; HRMS (ESI) m/z Caled for Ci4H;;N,O,4 [M+H]" 271.0713; Found 271.0711.

N-Methyl-2-{2-0x0-5-[4-(trifluoromethyl)phenyl]-1,3-benzoxazol-3(2 H)-yl}-N-(pyridin-3-yl)
acetamide (85b)
Compound 85b was prepared from 107 (438 mg, 1.30 mmol) and N-methy-3-pyridinamine (169 mg,

1.56 mmol) according to general procedure D as a white solid (251 mg, 45%).
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Mp 209-210 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) &: 8.72 (1H, d, J = 3.4 Hz), 8.67 (1H, s), 7.75 (1H, d,
J=8.5Hz),7.70 2H, d, J= 8.0 Hz), 7.64 (2H, d, J = 8.0 Hz), 7.54-7.47 (1H, m), 7.35-7.24 (2H, m), 7.09
(1H, s), 4.36 (2H, s), 3.35 (3H, s); "C-NMR (100 MHz, CDCls) 8: 165.1, 154.5, 150.2, 148.6, 144.2, 142.7,
138.6, 136.5, 134.9, 131.8, 129.8 (m), 129.5 (m), 127.7, 125.8 (m), 124.9 (m), 122.2, 110.5, 107.7, 43.9,
38.1; IR (ATR) 1784, 1678, 1327, 1111, 1068 cm™'; HRMS (ESI) m/z Calcd for CpH;7F3N;05 [M+H]"
428.1217; Found 428.1209; Anal. Calcd for C,oH;cF3N305: C, 61.83; H, 3.77; N, 9.83; F, 13.34. Found: C,
61.82; H, 3.85; N, 10.05; F, 13.13.

N-Methyl-2-{2-0x0-5-[4-(trifluoromethoxy)phenyl]-1,3-benzoxazol-3(2 H)-yl}-N-(pyridin-3-yl)
acetamide (86b)

Compound 86b was prepared from 108 (353 mg, 1.00 mmol) and N-methy-3-pyridinamine (270 mg,
2.50 mmol) according to general procedure C as a white solid (241 mg, 54%).
Mp 132-133 °C (iPrOH); 'H-NMR (400 MHz, CDCL3) &: 8.71 (1H, d, J= 4.1 Hz), 8.67 (1H, s), 7.75 (1H, d,
J=18.0 Hz), 7.59-7.46 (3H, m), 7.32-7.24 (4H, m), 7.04 (1H, s), 4.34 (2H, s), 3.35 (3H, s); "C-NMR (100
MHz, CDCl3) 8: 165.1, 154.5, 150.1, 148.8, 148.6, 142.4, 139.4, 138.6, 136.6, 134.9, 131.6, 128.7, 124.8,
122.0, 121.3, 119.2, 110.4, 107.5, 43.9, 38.1; IR (ATR) 1782, 1763, 1666, 1489, 1248 cm™'; HRMS (ESI)
m/z Calced for C,oH7F3N304 [M+H]+ 444.1166; Found 444.1157; Anal. Calcd for C,,H;6F3N304-0.25H,0:
C, 59.00; H, 3.71; N, 9.38; F, 12.73. Found: C, 58.64; H, 3.74; N, 9.53; F, 12.56.

N-Methyl-2-{2-0x0-5-[4-(trifluoromethoxy)phenyl]-1,3-benzoxazol-3(2 H)-yl}-N-(pyridin-3-yl)
acetamide hydrochloride (86b-HCI)

To a solution of 86b (232 mg, 523 pmol) in THF (5.0 mL) was added 4 N HCl in 1,4-dioxane (392 pL)

at room temperature. The reaction mixture was stirred at room temperature for 0.5 h. The solvent was
removed in vacuo, and the residue was triturated with hexane. The resulting solid was filtered, and washed
by hexane to give hydrochloride of 86b (222 mg, 88%) as a white solid.
Mp 206-208 °C (MeOH); 'H-NMR (DMSO-d;) &: 9.10-8.98 (1H, br m), 8.81-8.68 (1H, br m), 8.49-8.43
(1H, m), 7.97-7.87 (1H, br m), 7.83-7.77 (2H, m), 7.76-7.67 (1H, br m), 7.51-7.44 (4H, m), 5.35-4.46 (2H,
br m), 3.79-3.16 (3H, br m); *C-NMR (100 MHz, DMSO-dq) 8: 166.0, 154.1, 147.8, 145.8, 141.8, 139.5,
139.1, 135.1, 132.1, 128.8, 126.3, 121.5, 121.4, 121.2, 118.8, 116.3, 110.0, 108.5, 44.0, 36.7; IR (ATR)
2359, 1780, 1668, 1558, 1489 cm'lg HRMS (ESI) m/z Calcd for C,,H 7F3N3504 [M+H]+ 444.1166; Found
444.1154; Anal. Caled for CuH;6F3N304:-0.90HCI-0.50H,0: C, 54.46; H, 3.72; N, 8.66; Cl, 6.58; F, 11.75.
Found: C, 54.38; H, 3.72; N, 8.76; Cl, 6.72; F, 11.41.
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N-Ethyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]-N-phenylacetamide (88b)

Compound 88b was prepared from 109 (50.0 mg, 163 pumol) and N-ethylaniline (24.6 pL, 196 pmol)
according to general procedure C as a white solid (17.1 mg, 28%).
Mp 134-136 °C (iPrOH); 'H-NMR (400 MHz, CDCls) 5: 8.82-8.77 (1H, m), 8.64-8.59 (1H, m), 7.87-7.80
(1H, m), 7.53 (2H, dd, J = 7.6, 7.6 Hz), 7.46 (1H, t, J = 7.6, 7.6 Hz), 7.38 (1H, dd, J = 7.7, 5.0 Hz),
7.35-7.23 (4H, m), 7.04 (1H, s), 4.32 (2H, s), 3.79 (2H, q, J = 7.2 Hz), 1.15 (3H, t, J = 7.2 Hz); "C-NMR
(100 MHz, CDCls) &: 164.5, 154.6, 148.6, 148.4, 142.7, 140.2, 136.3, 134.6, 134.3, 132.1, 130.4, 129.0,
128.3, 123.6, 121.9, 110.5, 107.6, 44.8, 44.1, 12.9; IR (ATR) 1786, 1653, 1479, 1387, 1255 cm™; HRMS
(ESI) m/z Caled for CpHyoN30; [M+H]" 374.1499; Found 374.1495; Anal. Calcd for CH9N;05: C,
70.76; H, 5.13; N, 11.25. Found: C, 70.49; H, 5.17; N, 11.52.

N-(4-Methoxyphenyl)-N-methyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]acetamide (88c¢)
Compound 88c was prepared from 109 (50.0 mg, 163 pmol) and N-methyl-p-anisidine (26.8 mg, 196
pumol) according to general procedure C as a purple solid (51.7 mg, 81%).
Mp 127-128 °C (iPrOH); '"H-NMR (400 MHz, CDCl;) 8: 8.80 (1H, d, J = 1.5 Hz), 8.61 (1H, dd, J = 4.8,
1.6 Hz), 7.86-7.81 (1H, m), 7.38 (1H, dd, J = 7.4, 4.8 Hz), 7.30-7.25 (4H, m), 7.04-6.98 (3H, m), 4.36 (2H,
s), 3.86 (3H, s), 3.29 (3H, s); "C-NMR (100 MHz, CDCl;) &: 165.4, 159.7, 154.7, 148.6, 148.4, 142.7,
136.3, 134.6, 134.5, 134.3, 132.1, 128.4, 123.6, 121.9, 115.6, 110.5, 107.5, 55.6, 43.9, 37.9; IR (ATR)
1772, 1655, 1510, 1477, 1248 cm’'; HRMS (ESI) m/z Caled for Cp,Hy N304 [M+H]" 390.1448; Found
390.1443; Anal. Calced for CoH 9N304:0.50H,0: C, 66.32; H, 5.06; N, 10.55. Found: C, 66.31; H, 4.97; N,
10.82.

N-Methyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]-N-[4-(trifluoromethyl)phenyl]
acetamide (88d)

Compound 88d was prepared from 109 (56.0 g, 183 mmol) and N-methyl-4-(trifluoromethyl)aniline
(41.6 g, 237 mmol) according to general procedure D as a pale yellow solid (52.5 g, 67%).
Mp 152-154 °C (EtOAc-Et,0); 'H-NMR (400 MHz, CDCls) &: 8.79 (1H, d, J = 2.4 Hz), 8.60 (1H, dd, J =
4.9, 2.4 Hz), 7.85-7.75 3H, m), 7.52 (2H, d, J= 7.8 Hz), 7.37 (1H, dd, J= 7.8, 4.9 Hz), 7.30 (2H, d, J =
0.7 Hz), 7.06 (1H, s), 4.38 (2H, s), 3.35 (3H, s); "C-NMR (100 MHz, CDCls) 3: 164.8, 154.5, 148.7, 148.3,
145.0, 142.7, 136.1, 134.5, 134.4, 131.9, 131.3 (m), 127.8 (m), 127.7 (m), 124.8, 123.5, 122.0, 110.6,
107.5, 43.9, 37.8; IR (ATR) 1768, 1674, 1612, 1323, 1120 cm™'; HRMS (ESI) m/z Caled for Co,H;7F3N;05
[M+H]" 428.1217; Found 428.1208; Anal. Calcd for C»,H,¢F3N305: C, 61.83; H, 3.77; N, 9.83; F, 13.34.
Found: C, 61.74; H, 3.79; N, 9.98; F, 13.08.
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N-Methyl-2-[2-0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]-N-[4-(trifluoromethyl)phenyl]
acetamide hydrochloride (88d-HCI)

To a solution of 88d (90.0 g, 211 mmol) in EtOH (300 mL) was added 36% HCI solution (263 mL) at

room temperature. The reaction mixture was stirred at room temperature for 0.5 h. The solvent was
removed in vacuo, and the resulting solid was recrystallized from EtOH to give hydrochloride of 88d (95.6
g, 98%) as a white solid.
Mp 250-252 °C; 'H-NMR (400 MHz, DMSO-dq) 8: 9.22 (1H, d, J= 1.7 Hz), 8.86 (1H, d, J = 4.6 Hz), 8.75
(1H, d, J = 8.3 Hz), 8.09-8.02 (1H, m), 8.02-7.69 (5H, br m), 7.67 (1H, dd, J = 8.3, 1.8 Hz), 7.56 (1H, d, J
= 8.3 Hz), 4.57 (2H, br s), 3.31 (3H, br s); "C-NMR (100 MHz, DMSO-d¢) &: 164.9, 153.9, 145.8, 142.8,
142.1, 1414, 141.2, 137.7, 132.5, 130.4 (m), 128.2 (m), 127.1 (m), 126.5, 125.3, 122.6, 121.8, 110.4,
108.7, 44.1, 37.0; IR (ATR) 2362, 1770, 1662, 1317, 1159 cm™'; HRMS (ESI) m/z Calcd for Co,H;7F3N;05
[M+H]" 428.1217; Found 428.1204; Anal. Calcd for C»,H,;CIF3N;05: C, 56.97; H, 3.69; N, 9.06; Cl, 7.64;
F, 12.29. Found: C, 56.97; H, 3.73; N, 9.11; Cl, 7.64; F, 12.22.

N-Methyl-2-[2-o0x0-5-(pyridin-3-yl)-1,3-benzoxazol-3(2 H)-yl]-/V-[4-(trifluoromethoxy)phenyl]
acetamide (88e)

Compound 88e was prepared from 109 (399 mg, 1.30 mmol) and N-methyl-4-(trifluoromethoxy)aniline
(298 mg, 1.56 mmol) according to general procedure D as a white solid (236 mg, 41%).
Mp 125-127 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) &: 8.80 (1H, d, J = 1.7 Hz), 8.61 (1H, dd, J = 5.1,
1.7 Hz), 7.86-7.82 (1H, m), 7.44-7.35 (5H, m), 7.31-7.30 (2H, m), 7.05 (1H, s), 4.37 (2H, s), 3.32 (3H, s);
BC-NMR (100 MHz, CDCl;) &: 165.0, 154.6, 149.2, 148.7, 148.4, 142.7, 140.3, 136.3, 134.6, 134.5, 132.0,
129.0, 123.6, 122.9, 122.0, 121.6, 110.6, 107.5, 43.9, 38.0; IR (ATR) 1759, 1655, 1481, 1254, 1215 cm’';
HRMS (ESI) m/z Caled for CyH;7F3N304 [M+H]+ 444.1166; Found 444.1155; Anal. Calcd for
CH 6F3N304-0.50H,0: C, 58.41; H, 3.79; N, 9.29; F, 12.60. Found: C, 58.44; H, 3.77; N, 9.49; F, 12.31.

N-Ethyl-2-[2-0x0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2 H)-yl]-N-phenylacetamide (89b)

Compound 89b was prepared from 110 (307 mg, 1.00 mmol) and N-ethylaniline (151 pL, 1.20 mmol)
according to general procedure C as a white solid (244 mg, 65%).
Mp 134-136 °C (iPrOH); '"H-NMR (400 MHz, CDCL3) &: 8.67 (2H, dd, J = 4.5, 1.6 Hz), 7.53 (2H, dd, J =
7.4,7.4 Hz), 7.50-7.43 (3H, m), 7.38-7.26 (4H, m), 7.10 (1H, d, J= 1.7 Hz), 4.32 (2H, s), 3.80 (2H, q, J =
7.2 Hz), 1.16 (3H, t, J = 7.2 Hz); "C-NMR (100 MHz, CDCl;) : 164.4, 154.5, 150.3, 147.9, 143.3, 140.2,
134.7,132.2, 130.4, 129.0, 128.3, 121.8, 110.5, 107.4, 44.8, 44.1, 12.9; IR (ATR) 1768, 1664, 1595, 1481,
1274 cm'l; HRMS (ESI) m/z Calcd for C,,HygN304 [M+H]+ 374.1499; Found 374.1494; Anal. Calcd for
Cy»H9N305: C, 70.76; H, 5.13; N, 11.25. Found: C, 70.83; H, 5.16; N, 11.35.
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N-(4-methoxyphenyl)-/V-methyl-2-[2-o0x0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2 H)-yl]acetamide (89c)
Compound 89¢ was prepared from 110 (307 mg, 1.00 mmol) and N-methyl-p-anisidine (165 mg, 1.20
mmol) according to general procedure C as a white solid (291 mg, 75%).
Mp 234-235 °C (iPrOH); 'H-NMR (400 MHz, CDCls) &: 8.66 (2H, dd, J = 4.4, 1.7 Hz), 7.46 (2H, dd, J =
4.4,1.7Hz), 7.36 (1H, dd, J= 8.3, 1.7 Hz), 7.31-7.25 (3H, m), 7.10 (1H, d, /= 1.7 Hz), 7.04-6.98 (2H, m),
4.36 (2H, s), 3.86 (3H, s), 3.29 (3H, s); *C-NMR (100 MHz, CDCls) 8: 165.3, 159.7, 154.5, 150.3, 147.9,
143.3,134.7, 134.5, 132.2, 128.4, 121.8, 115.6, 110.5, 107.4, 55.6, 43.8, 37.9; IR (ATR) 1780, 1668, 1599,
1512, 1248 cm'l; HRMS (ESI) m/z Calcd for C,,H;0N304 [M-I-H]+ 390.1448; Found 390.1443; Anal. Calcd
for C5oH19N304: C, 67.86; H, 4.92; N, 10.79. Found: C, 67.92; H, 4.94; N, 10.90.

N-Methyl-2-[2-0x0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2 H)-yl]-N-[4-(trifluoromethyl)phenyl]
acetamide (89d)

Compound 89d was prepared from 110 (375 mg, 1.30 mmol) and N-methyl-4-(trifluoromethyl)aniline
(273 mg, 1.56 mmol) according to general procedure D as a white solid (241 mg, 43%).
Mp 193-194 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) &: 8.66 (2H, d, J = 6.1 Hz), 7.80 (2H, d, J = 7.8 Hz),
7.52 (2H, d, J = 7.8 Hz), 7.48-7.43 (2H, m), 7.38 (1H, dd, J = 8.0, 2.0 Hz), 7.31 (1H, d, J = 8.0 Hz), 7.13
(1H, s), 4.38 (2H, s), 3.36 (3H, s); "C-NMR (100 MHz, CDCl;) &: 164.8, 154.4, 150.3, 147.8, 145.1, 145.1,
143.3, 134.8, 132.0 (m), 127.8, 127.7 (m), 127.6 (m), 122.0, 121.8, 110.6, 107.4, 43.9, 37.8; IR (ATR)
1780, 1659, 1595, 1489, 1331 cm'lg HRMS (ESI) m/z Calcd for C,,H7F3N304 [M+H]+ 428.1217; Found
428.1209; Anal. Caled for C,oH6F3N305: C, 61.83; H, 3.77; N, 9.83; F, 13.34. Found: C, 61.51; H, 3.86; N,
10.01; F, 13.26.

N-Methyl-2-[2-0x0-5-(pyridin-4-yl)-1,3-benzoxazol-3(2 H)-yl]-/V-[4-(trifluoromethoxy)phenyl]
acetamide (89e)

Compound 89e was prepared from 110 (50.0 mg, 163 pmol) and N-methyl-4-(trifluoromethoxy)aniline
(37.4 mg, 196 umol) according to general procedure C as a white solid (34.8 mg, 48%).
Mp 196-197 °C (iPrOH); 'H-NMR (400 MHz, CDCl3) 8: 8.67 (2H, dd, J = 4.4, 1.7 Hz), 7.47-7.36 (7TH, m),
7.30 (1H, d, J = 8.5 Hz), 7.12 (1H, s), 4.37 (2H, s), 3.33 (3H, s); "C-NMR (100 MHz, CDCL;) 3: 165.0,
154.4,150.3, 149.2, 147.9, 143.3, 140.3, 134.8, 132.1, 129.0, 122.9, 122.0, 121.8, 116.0, 110.7, 107.4, 43.9,
38.0; IR (ATR) 1782, 1674, 1597, 1483, 1161 cm™'; HRMS (ESI) m/z Calcd for CoH7F3N;04 [M+H]™
444.1166; Found 444.1155; Anal. Calcd for C»H;cF3N304: C, 59.60; H, 3.64; N, 9.48; F, 12.85. Found: C,
59.70; H, 3.64; N, 9.66; F, 12.73.
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6-2 Pharmacology

Rat TSPO-binding assay

Male SD rats (Japan Charles River) were decapitated, and the kidney was dissected. The kidney was
homogenized in 5 volumes of ice-cold 50 mM Tris-HCI buffer (pH 7.6) with a microhomogenizer
(Physcotron, Niti-on Inc.). The homogenate was centrifuged at 20,000 g and 4 °C for 10 min, and the
resulting pellet was resuspended in the same volume of fresh buffer and recentrifuged. Resuspension and
centrifugation were repeated once more, and the obtained pellet was resuspended in 50 mM Tris-HCI
buffer (pH 7.6) at a protein concentration of 2.63 mg/mL and stored frozen at -80 °C until use. The
mitochondrial membrane suspension (0.895 mL) was incubated with [*H]-PK11195 (final concentration
1.0 nM) and various concentrations of the test compounds in a total volume of 1.0 mL for 1 h at 4 °C. The
reaction was terminated by rapid filtration through a GF/B glass filter presoaked with 0.3%
polyethyleneimine. The filters were immediately washed with ice-cold 50 mM Tris-HCI buffer (pH 7.6),
and the filter-bound radioactivity was quantified using a liquid scintillation analyzer (Tri Carb 2700TR,
Packard). Nonspecific binding was determined in the presence of 10 pM PK11195. All assays were carried
out in duplicate except for total binding and nonspecific binding, which were in quadruplicate. Specific
binding was determined by subtracting nonspecific from total binding. The ICs, values for each test
compound were determined according to a nonlinear least-square curve-fitting method using the SAS®™
system (SAS Institute Inc.). In the assay with rat kidney TSPOs, K; values were calculated according to the
following formula: K;= ICso/(1+[L]/Kp) where [L] and K, are the concentration of [*’H]-PK11195 and the

dissociation constant of PK11195 calculated by Scatchard analysis, respectively.

Human TSPO-binding assay

Human U-87 MG glioma cells (HTB-14, American Type Culture Collection, Rockville, MD, U.S.A.)
were cultivated in Dulbecco’s modified Eagle’s medium supplemented with 10% heat-inactivated fetal
bovine serum, 10,000 U/mL penicillin and 10 mg/mL streptomycin, until confluence. The cells were
washed with 15 mL of 50 mM Tris-HCI buffer (pH 7.6) and harvested from the tissue culture flask with a
cell scraper. The collected cell pellet was centrifuged at 12,900 g and 4 °C for 10 min, and the resulting
pellet was homogenized in the 15 mL of 50 mM Tris-HCI buffer (pH 7.6) with a microhomogenizer
(Physcotron, Niti-on Inc). Centrifugation and homogenization were repeated once more, and the obtained
pellet was suspended in 50 mM Tris-HCI buffer (pH 7.6) at a protein concentration of 4.3 mg/mL and
stored frozen -80 °C until use. The mitochondrial membrane suspension (149 uL) was incubated with
[’H]-PK11195 (final concentration 1.0 nM) and various concentration of the test compounds in a total
volume of 200 pL for 1 h at 4 °C. The reaction was terminated by rapid fitration through a GF/B glass filter

presoaked with 0.3% polyethyleneimine. The filters were immediately washed with ice-cold 50 mM
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Tris-HCI buffer (pH 7.6), and the filter-bound radioactivity was quantified using a liquid scintillation
analyzer (Tri Carb 2700TR, Packard). Nonspecific binding was determined in the presence of 10 uM
PK11195. All assays were carried out in duplicate except for total binding and nonspecific binding, which
were in quadruplicate. Specific binding was determined by subtracting nonspecific from total binding. The
ICs values for each test compound were determined according to a nonlinear least-square curve-fitting
method using the SAS® system (SAS Institute Inc.). K; values were calculated according to the same

procedure as that described above in the assay with rat TSPOs.

Rat CBR-binding assay

Male SD rats (Japan Charles River) were decapitated, and the cerebral cortex was dissected. The
cerebral cortex suspension was homogenized in 10 volumes of ice-cold potassium phosphate buffer (200
mM KCI, 20 mM KOH, 20 mM KH,PO,4, pH 7.4) with a microhomogenizer (Physcotron, Niti-on Inc.).
The homogenate was centrifuged at 32,500 g and 4 °C for 15 min, and the resulting pellet was resuspended
in the same volume of fresh buffer and recentrifuged. Resuspension and centrifugation were repeated once
more, and the obtained pellet was resuspended in potassium phosphate buffer (200 mM KCl, 20 mM KOH,
20 mM KH,PO,, pH 7.4) at a protein concentration of 2.63 mg/mL and stored frozen at -80 °C until use.
The cerebral cortex membrane suspension (0.895 mL) was incubated with [*H]-flumazenil (final
concentration 1.0 nM) and 10 uM of the test compounds in a total volume of 1.0 mL for 1 h at 25 °C. The
reaction was terminated by rapid fitration through a GF/B glass filter presoaked with 0.3%
polyethyleneimine. The filters were immediately washed with ice-cold potassium phosphate buffer (200
mM KCIl, 20 mM KOH, 20 mM KH,PO,, pH 7.4), and the filter-bound radioactivity was quantified using a
liquid scintillation analyzer (Tri Carb 2700TR, Packard). Nonspecific binding was determined in the
presence of 10 uM [*H]- flumazenil. All assays were done in duplicate. Specific binding was determined

by subtracting nonspecific from total binding.

Vogel-type conflict test in rats

For this test, the method of Vogel and colleagues®” with a minor modification was used in male SD rats.
For the test operant, behavior boxes (26 x 25 x 16.5 cm3) with a stainless steel grid floor (Ohara Co., Ltd.)
were used. A water bottle with a metal drinking tube was fitted from the outside to the box so that only the
drinking tube extended into the box. Electric shocks (0.30 mA or 0.50 mA, 0.5 sec) were administered to
each rat by automatically switching the connections to the drinking tube and the grid floor from the
drinko-meter to an electric stimulator. After 48 h of water deprivation, the rats were individually placed in
the test chamber. The number of shocks that each rat received after every 20 licks was recorded for 3 min.

Test compounds were orally administered 1 h before the test session.
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Rota-rod test

Male ddY mice were placed on a rota-rod (a 3 cm in diameter rod supported horizontally and rotated at
6 rpm) with their head against the direction of rotation before the experiment. Mice that could stay on the
rod for 2 min or more were selected. One hour after oral administration of test compounds or vehicle each

mouse was placed on the rota-rod again and the time spent on the rod was measured.

Step-through passive avoidance test

Male Wistar rats were obtained from Charles River Japan. The apparatus consisted of a light
compartment (20 x 25 x 20 cm’) and a dark compartment (20 x 15 x 20 cm’) with a grid floor (PA-3001A,
Ohara Co., Ltd.). These two compartments were separated by a sliding door. In the training session, the
animals were placed in the light compartment and allowed to explore for 10 s. The sliding door was then
opened, and the step-through latency for animals to enter the dark compartment was measured. As soon as
the animals entered the dark compartment, the door was closed. Three seconds later, an inescapable
foot-shock (0.5 mA, 3 s) was delivered through the grid floor with a constant current shock generator
(PA-2030A, Ohara Co., Ltd.). All of the animal examined in this study entered the dark compartment
within 300 s as cut-off latency in the training session and received a foot-shock. The test session was
performed 24 h after the training session using the same paradigm, but without the foot-shock, and the
step-through latency for animals to enter the dark compartment was measured. When an animal did not
enter the dark room within 300 s, the step-through latency was recorded as 300 s.

For investigation for effects of test compounds on the passive avoidance response, test compounds were
administered orally 1h before training session.

For examination of the effects of test compounds on MK-801-induced deficits in the passive avoidance
acquisition, MK-801 (0.05 mg/kg, s.c.) was administered twice 30 min before the traning and test session.
Test compounds were orally administered 1h before the training session. Trilostane (10 mg/kg, i.p.) was

administered 1.5 h before the training session.

Potentiation of hexobarbital-induced anesthesia
Male ddY mice were given orally test compounds or vehicle. One hour later, hexabarbital (70 mg/kg,

1.p.) was administered, and the time of loss of righting reflexes was measured.

Locomotor activity test
Male ddY mice were individually isolated in clear plastic cages (26.5 x 42.5 x 20 cm’). Locomotor
activity was measured by Supermex (Muromachi Kikai Co., Ltd.) for 30 min. This test was conducted 1 h

after oral administration of test compounds.

97



51 F Sk

1. Taliani, S.; Da Settimo, F.; Da Pozzo, E.;Chelli, B.; Martini, C. Curr. Med. Chem. 2009, 16, 3359.

2. (a) Bandelow, B.; Zohar, J.; Hollander, E.; Kasper, S,; Moller, H.-J. World J. Biol. Psychiatry 2008, 9,
248.

(b) Griebel, G.; Holmes, A. Nat. Rev. Drug Discovery 2013, 12, 667.
3. (a) O’Brien, C. P. J. Clin. Psychiatry 2005, 66, 28.
(b) Rudolph, U.; Knoflach, F. Nat. Rev. Drug Discovery 2011, 10, 685.
4. (a) Squires, R. F.; Braestrup, C. Nature, 1977, 266, 732.
(b) Braestrup, C.; Albrechtsen, R.; Squires, R. F. Nature, 1977, 269, 702.
(c) Mohler, H.; Okada, T. Science, 1977, 198, 849.

5. (a) Costa, E.; Guidotti, A. Annu. Rev. Pharmacol. Toxicol. 1979, 19, 531.

(b) Moéhler, H; Fritschy, J. M.; Rudolph, U. J. Pharmacol. Exp. Ther. 2002, 300, 2.

6. Braestrup, C.; Squires, R. F. Proc. Natl. Acad. Sci. U.S.A. 1977, 74, 3805.

7. (a)Gavish, M.; Bachman, I.; Shoukrun, R.; Katz, Y.; Veenman, L.; Weisinger, G.; Weizman, A.
Pharmacol. Rev. 1999, 51, 629.

(b) Scarf, A. M.; Ittner, L. M.; Kassiou, M. J. Med. Chem. 2009, 52, 581.
(c) Rupprecht, R.; Papadopoulos, V.; Rammes, G.; Baghai, T. C.; Fan, J.; Akula, N.; Groyer, G.;
Adams, D.; Schumacher, M. Nat. Rev. Drug Discovery 2010, 9, 971.

8. Anholt, R. R. H.; Pedersen, P. L.; De Souza, E. B.; Snyder, S. H. J. Biol. Chem. 1986, 261, 576.

9. Papadopolous, V.; Baraldi, M.; Guilarte, T. R.; Knudsen, T. B.; Lacapére, J.-J.; Lindemann, P.;
Norenberg, M. D.; Nutt, D.; Weizman, A.; Zhang, M.-R.; Gavish, M. Trends Pharmacol. Sci. 2006, 27,
402.

10. Schoemaker, H.; Bliss, M.; Yamamura, H. 1. Eur. J. Pharmacol. 1981, 71, 173.

11. Mcenery, M. W.; Snowman, A. M.; Trifiletti, R. R.; Snyder, S. H. Proc. Natl. Acad. Sci. U.S.A. 1992,
89, 3170.

12. (a) Lacapére, J.-J.; Papadopoulos. V. Steroids 2003, 68, 569.
(b) Da Pozzo, E.; Costa, B.; Martini, C. Curr. Mol. Med. 2012, 12, 426.

13. Chelli, B.; Falleni, A.; Salvetti, F.; Gremigni, V.; Lucacchini, A.; Martini, C. Biochem. Pharmacol.
2001, 61, 695.

14. Casellas, P.; Galiegue, S.; Basile, A. S. Neurochem. Int. 2002, 40, 475.

15. (a) Zavala, F. Pharmacol. Ther. 1997, 75, 199.
(b) Bribes, E.; Bourrie, B.; Esclangon, M.; Galiegue, S.; Vidal, H.; Casellas, P. Eur. J. Pharmacol.
2002, 452, 111.

16. (a) Krueger, K. E.; Papadopoulos, V. J. Biol. Chem. 1990, 265, 15015.

98



(b) Papadopoulos, V.; Amri, H.; Boujrad, N.; Cascio, C.; Culty, M.; Garnier, M.; Hardwick, M.; Li, H.;
Vidic, B.; Brown, A. S.; Reversa, J. L.; Bernassau, J. M.; Drieu, K. Steroids 1997, 62, 21.

17. Stocco, D. M. Annu. Rev. Physiol. 2001, 63, 193.

18. (a) Semeniuk, T.; Jhangri, G. S. Le Mellédo J.-M. J. Neuropsychiatry Clin. Neurosci. 2001, 13, 398.
(b) Le Mellédo J.-M.; Baker G. B. J. Psychiatry Neurosci. 2002, 27, 161.

19. Uzunova, V.; Sheline, Y.; Davis, J. M.; Rasmusson, A.; Uzunov, D. P.; Costa, E.; Guidotti, A. Proc.
Natl. Acad. Sci. U.S.A. 1998, 95, 3239.

20. (a) Wolkowitz, O. M.; Reus, V. I.; Keebler, A.; Nelson, N.; Friedland, M.; Brizendine, L.; Roberts, E.
Am. J. Psychiatry 1999, 156, 646.

(b) Khisti, R. T.; Chopde, C. T.; Jain, S. P. Pharmacol., Biochem. Behav. 2000, 67, 137.
(c) Gavioli, E. C.; Duarte, F. S.; Bressan, E.; Ferrara, P.; Farges, R. C.; De Lima, T. C. M. Eur. J.
Pharmacol. 2003, 471, 21.

21. (a) Rupprecht, R.; Holsboer, F. Trends Neurosci. 1999, 22, 410.

(b) Rupprecht, R.; di Michele, F.; Hermann, B.; Strohle, A.; Lancel, M.; Romeo, E.; Holsboer, F. Brain
Res. Rev. 2001, 37, 59.
(c) Mellon, S. H.; Griffin, L. D. Trends Endocrin. Met. 2002, 13, 35

22. Belelli, d.; Lambert, J. J. Nature Rev. Neurosci. 2005, 6, 565.

23. Carter, R. B.; Wood, P. L.; Wieland, S.; Hawkinson, J. E.; Belelli, D.; Lambert, J. J.; White, H. S.;
Wolf, H. H.; Mirsadeghi, S.; Tahir, S. H.; Bolger, M. B.; Lan, N. C.; Gee, K. W. J. Pharmacol. Exp.
Ther. 1997, 280, 1284.

24. (a) Weizman, R.; Tanne, Z.; Granek, K.; Karp. L.; Golomb, M.; Tyano, S.; Gavish, M. Eur. J.
Pharmacol. 1987, 138,. 289.

(b) Gavish, M.; Laor, N.; Bidder, M.; Fisher, D.; Fonia, O.; Muller, U.; Reiss, A.; Wolmer, L.; Karp,
L.; Weizman, R. Neuropsychopharmacology 1996, 14, 181.
25. (a) Corda, M. G.; Ferrari, M.; Guidotti, A.; Konkel, D.; Costa, E. Neurosci. Lett. 1984, 47, 319.
(b) Gray, P. W.; Glaister, D.; Seeburg, P. H.; Guidotti, A.; Costa, E. Proc. Natl. Acad. Sci. U.S.A4. 1986,
83, 7547.
(c) Papadopoulos, V. Endocr. Rev. 1993, 14, 222.
26. (a) Snyder, S. H.; Verma, A.; Trifiletti, R. R. FASEB J. 1987, 1, 282.
(b) Verma, A.; Nye, J. S.; Snyder, S. H. Proc. Natl. Acad. Sci. U.S.A. 1987, 84, 2256.
(c) Verma, A.; Snyder, S. H. Mol. Pharmacol. 1988, 34, 800.

27. (a) Le Fur, G.; Vaucher, N.; Perrier, M. L.; Flamier, A.; Benavides, J.; Renault, C.; Dubroeucq, M. C.;
Guérémy, C. Uzan, A. Life Sci. 1983, 33, 449.

(b) Schoemaker, H.; Boles, R. G.; Horst, W. D.; Yamamura, H. 1. J. Pharmacol. Exp. Ther. 1983, 225,
61.

99



28.

29.

30.

31.

32.

33.

34.

(c) Farges, R.; Joseph-Liauzun, E.; Shire, D.; Caput, D.; Le Fur, G.; Ferrara, P. Mol. Pharmacol. 1994,
46, 1160.

(a) Le Fur, G.; Perrier, M. L.; Vaucher, N.; Imbault, F.; Flamier, A.; Benavides, J.; Uzan, A.; Renault,
C.; Dubroeucq, M. C.; Guérémy, C. Life Sci. 1983, 32, 1839.

(b) Le Fur, G.; Guilloux, F.; Rufat, P.; Benavides, J.; Uzan, A.; Renault, C.; Dubroeucq, M. C.;
Guérémy, C. Life Sci. 1983, 32, 1849.

Garnier, M.; Dimchev, A. B.; Boujrad, N.; Price, J. M.; Musto, N. A.; Papadopoulos, V. Mol.
Pharmacol. 1994, 45, 201.

(a) Okuyama, S.; Chaki, S.; Yoshikawa, R.; Ogawa, S.; Suzuki, Y.; Okubo, T.; Nakazato, A.;
Nagamine, M.; Tomisawa, K. Life Sci. 1999, 64, 1455

(b) Okubo, T.; Yoshikawa, R.; Chaki, S.; Okuyama, S.; Nakazato, A. Bioorg. Med. Chem. 2004, 12,
423.

(a) Kozikowski, A. P.; Ma, D.; Rome, E.; Auta, J.; Papadopoulos, V.; Puia, G.; Costa, E.; Guidotti,
Angew. Chem. Int. Ed. 1992, 31, 1060

(b) Romeo, E.; Auta, J.; Kozikowski, A. P.; Ma, D.; Papadopoulos, V.; Puia, G.; Costa, E.; Guidotti, A.
J. Pharmacol. Exp. Ther. 1992, 262, 971.

(c) Auta, J.; Romeo, E.; Kozikowski, A.; Ma, D.; Costa, E.; Guidotti, A. J. Pharmacol. Exp. Ther. 1993,
265, 649.

(d) Romeo, E.; Cavallaro, S.; Korneyev, A.; Kozikowski, A. P.; Ma, D.; Polo, A.; Costa, E.; Guidotti,
A. J. Pharmacol. Exp. Ther. 1993, 267, 462.

(a) Kita, A.; Kohayakawa, H.; Kinoshita, T.; Ochi, Y.; Nakamichi, K.; Kurumiya, S.; Furukawa, K_;
Oka, M. Br. J. Pharmacol. 2004, 142, 1059.

(b) Kita, A.; Furukawa, K. Pharmacol. Biochem. Behav. 2008, 89, 171.

(c) Kita, A.; Kinoshita, T.; Kohayakawa, H.; Furukawa, K.; Akaike, A. Prog. Neuro-psychopharmacol.
Biol. Psychiatry 2009, 33, 1040.

(d) Rupprecht, R,; Rammes, G.; Eser, D.; Baghai, T. C.; Schiile, C.; Nothdurfter, C.; Troxler, T.;
Gentsch, C.; Kalkman, H. O.; Chaperon, F.; Uzunov, V.; McAllister, K. H.; Bertaina-Anglade, V.; La
Rochelle, C. D.; Tuerck, D.; Floesser, A.; Kiese, B.; Schumacher, M.; Landgraf, R.; Holsboer, F.;
Kucher, K. Science, 2009, 325, 490.

Kodo, T.; Fukaya, T.; Koyama, K.; Masumoto, S.; Fujibayashi, N. PCT Int. Appl. W0O2005/080334,
2005

(a) Campiani, G.; Nacci, V.; Fiorini, 1., De Filippis, M. P.; Garofalo, A.; Ciani, S. M.; Greco, G.;
Novellino, E.; Williams, D. C.; Zisterer, D. M.; Woods, M. I.; Mihai, C. M.; Manzoni, C.; Mennini, T.
J. Med. Chem. 1996, 39, 3435

100



35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.
50.
51.
52.

(b) Anzini, M.; Cappelli, A.; Vomero, S.; Giorgi, G.; Langer, T.; Bruni, G.; Romeo, M. R.; Basile, A. S.
J. Med. Chem. 1996, 39, 4275

(c) Anzini, M.; Cappelli, A.; Vomero, S.; Seeber, M.; Menziani, M. C.; Langer, T.; Hagen, B.;
Manzoni, C.; Bourguignon, J.-J. J. Med. Chem. 2001, 44, 1134.

Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457.

Stille, J. K. Angew. Chem. Int. Ed. 1986, 25, 508.

Harris, M. C.; Geis, O.; Buchwald, S. L. J. Org. Chem. 1999, 64, 6019.

(a) Smith, D. A.; Jones, B. C.; Walker, D. K. Med. Res. Rev. 1996, 16, 243

(b) Thompson, T. N. Med. Res. Rev. 2001, 21,412

(c) van de Waterbeemd, H.; Smith, D. A.; Beaumont, K.; Walker, D. K. J. Med Chem. 2001, 44, 1313.
Primofiore, G.; Da Settimo, F.; Taliani, S.; Simorini, F.; Patrizi, M. P.; Novellino, E.; Greco, G.;
Abignente, E.; Costa, B.; Chelli, B.; Martini, C. J. Med. Chem. 2004, 47, 1852.

Colbert, J. C.; Meigs, W.; Jenkins, R. L. J. Am. Chem. Soc. 1937, 59, 1122.

(a) Colbert, J. C.; Fox, D. W.; Matuszak, C. J. Am. Chem. Soc. 1955, 77, 2447

(b) Tarzia, G.; Duranti, A.; Gatti, G.; Piersanti, G.; Tontini, A.; Rivara, S.; Lodola, A.; Plazzi, P. V.;
Mor, M.; Kathuria, S.; Piomelli, D. Chem. Med. Chem. 2006, 1, 130.

Taneda, S.; Kamata, K.; Hayashi, H.; Toda, N.; Seki, K.; Sakushima, A.; Yoshino, S.; Yamaki, K.;
Sakata, M., Mori, Y.; Suzuki, A. K. J. Health Sci. 2004, 50, 133.

Boyland, E.; Sims, P. J. Chem. Soc. 1954, 980.

Akao, A.; Sato, K.; Nonoyama, N.; Mase, T.; Yasuda, N. Tetrahedoron Lett. 2006, 47, 969.

von Wantoch Rekowski, M.; Pyriochou, A.; Papapetropoulos, N.; Stopel, A; Papapetropoulos, A.;
Giannis, A. Bioorg. Med. Chem. 2010, 18, 1288.

(a) Ishiyama, T.; Murata, M.; Miyaura, N. J. Org. Chem. 1995, 60, 7508.

(b) Ishiyama, T.; Itoh, Y.; Kitano, T.; Miyaura, N. Tetrahedron Lett. 1997, 38, 3447.

(c) Ishiyama, T.; Ishida, K.; Miyaura, N. Tetrahedron 2001, 57, 9813.

Tomita, M.; Fujitani, K.; Aoyagi, Y. Chem. Pharm. Bull. 1965, 13,1341.

(a) Hansch, C.; Leo, A.; Unger, S. H.; Kim, K. H.; Nikaitani, D.; Lien, E. J. J. Med. Chem. 1973, 16,
1207.

(b) Hansch, C.; Leo, A.; Taft, R. W. Chem. Rev. 1991, 91, 165.

Phan V.-L.; Su, T.-R.; Privat, A.; Maurice, T. Eur. J. Neurosci. 1999, 11, 2385.

Vogel, J. R.; Beer, B.; Clody, D. E. Psycopharmacologia 1971, 21, 1.

Ishiyama, T.; Tokuda, K.; Ishibashi, T.; Ito, A. Toma, S.; Ohno, Y. Eur. J. Pharmacol. 2007, 572, 160.
(a) Anger, T.; Madge, D. J.; Mulla, M.; Riddall, D. J. Med. Chem. 2001, 44, 115.

(b) Levin, S. I.; Khalig, Z. M.; Aman, T. K.; Grieco, T. M.; Kearney, J. A.; Raman, 1. M.; Meisler, M.
H. J. Neurophysiol, 2006, 96, 785.

101



(c) Kalume, F.; Yu, F. H.; Westenbroek, R. E.; Scheuer, T.; Gatterall, W. A. J. Neurosci. 2007, 27,
11065.
53. Schweitzer, P. J.; Fallon, B. A.; Mann, J. J.; Kumar, J. S. D. Drug Discovery Today 2010, 15, 933.

102



e

KLz ELDODITHIY I THBER D THE, THIEZIH Y £ Lo, FRIRFRZEHHKT
BPIER B RERICIREH L, DX VEILE L BT £

KX DFEEIZHTZVARLRITHELBH Y £ Lo, W RFPRFBCHEFR/OIZER KRS Z
Bk, H EFHTHEER. MRV Z B8R, AR HEBIRIZE LR L B £,

AFEDOHEE % 52 TV & £ Lz, RAAREABEERASHLICR EHW 2 LET,
KL DFEDOBER 2 G2 TN E E Lo, RAAMEARIENASH B — iy
BEHNTE LET,

AWIEDZATICER L, BE 2 THEZZTIHY £ L, RAARELGEERASE Akl
+. WABIEE IR EH# N2 LET

LTS & L CHEBEIT ), JREEABY Lo, KBAEKRESEKKSHE SasK, /b
IWZh TG, BRARZRIREC, SLMsefit, WHAPIK, RERE~ARICLE D E#W - LET,
FEPRGHM A2 FEfiii L TV e 72 & F Lie, RAAREAREERA S BRI, Mgl m
JBLZIEL . RARCERR, HEFRICEIE#H - LET,

ABFFEOFH LR L OARGRILOPEIIHTZ Y | A TERI 2B Y £ L 7o K A AR AR
Ath FORFERIE L, PR R o R EE O LE T,

REMBICREELT, TRELZHEZZTBY £ Lc, ALK HRIEMEA BFHRITER
SEHWZLES, 72, LIRSS EL T, ZHREE ZUSE22THY £ Lz, 5ERE

B LR R b NS IR AL AIIERT )i R IR W 72 L £,

KRS D8 HT= 0 | < BT o TS NEHEBEIT D K 0 IE#HWZ L ET,

103



