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Ac acetyl

ACE angiotensin-converting enzyme

AcOH acetic acid

ADDP 1,1'<(azodicarbonyl)dipiperidine
ADME-tox absorption distribution metabolism excretion toxicity
AR androgen receptor

ARB angiotensin II receptor blocker

AUC area under the concentration-time curve
BA bioavailability

Bu butyl

Bn benzyl

Boc tert-butoxycarbonyl

DAST diethylaminosulfur trifluoride

DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
DMA N,N-dimethylacetamide

DMF N,N-dimethylformamide

DMFDMA N,N-dimethylformamide dimethylacetal

DMSO dimethyl sulfoxide
dppf 1,1'-bis(diphenylphosphino)ferrocene
EDCI 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

EMPHASIS-HF Eplerenone in Mild Patients Hospitalization and Survival Study in Heart Failure

EPHESUS Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy and Survival
Study
Et ethyl

GR glucocorticoid receptor
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HPLC

NIS
PD
Ph
PMB
p.o.
Pr

PR
PTSA

Py

RALES
SAR
TBS
TEA
TFA
TFAA
THO
THF
THP

Ts

1-hydroxybenzotriazole
high-performance liquid chromatography
50% inhibitory concentration
methanesulfonyl

methyl

N-bromosuccinimide
N-iodosuccinimide
pharmacodynamics

phenyl

p-methoxybenzyl

per os

propyl

progesterone receptor
p-toluenesulfonic acid
pyridyl

quaque die

Randomized Aldactone Evaluation Study
structure-activity relationship
tert-butyldimethylsilyl
triethylamine

trifluoroacetic acid
trifluoroacetic anhydride
triflic anhydride
tetrahydrofuran
tetrahydropyranyl

p-toluenesulfonyl
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EMEFERO MED SR DRETH Y, FEOEMAEIRETA B A - TIIUGHEH
)38 KL OYERRMIM 232240 140 mmHg VL _E, 90 mmHg LA EONREEZ & i+ & D T
5.V SHEOBEEREIC LY, P AR SO Y A 2 ORITIFIED
FEBED N D Z EAVREINTEY, mIMETZEI D OLINERZ 5| E# 2 J 910> DR KOS
BRIAT- L B2 ONTNSD. TOAFRERITDTE L, SHRT 10 EA, Y AB2TTH
BELE 4300 TALHEESLTEY, Y ANOBRUCHNAHR S BTN 5 Z L 23 RiA
FNTND. EIIMEDREE, MEE MELSOMERIE T FERF-IFERHE, W7
E) ODAMZL-T, KUY &7, FUR7, &Y RA703FEhbsh, ThEzhol X
7 LU U CTIREHDRE S5, mIIEOIREICIE, SRk & oIk
Sk & K TER 2T 2354504 WD 5 EN 6 5. YRS IAa 0 DH 2
IRIBRETH D B OO, WHZNOHRTHEMEAZENRT 22 LI3# L, Z2OEAICE
W CHEYIRIENP VI CH D, mIERERE L TINETIS, vy aghEE, =2
TUOFT oY R AESR (ACE FHESE, ARB), AJEHHEIIHIEE (BEEMEE), FIREE (1
T YA RRFIREE, N—TFIRIE, U 0 LRFHRIRER) 72 &, BRx Z2EMBET 2 & %
RSB SN TR Y, EmEE TER & DA RO IHES TG, WY —
J57C, B BAEEERERIL S0%A > L RS TiEe <, K BRI IHIOBR SR B

TWD2.

IRV TF Al RREB LTV RAT

IR TNV TF AL, RZEA (mineralocorticoid receptor, MR) 1%, NS B A—/—7 7
LV —HNOAT A RRLVEVZERST 7 7 L)~ S5 U A > RIS
HiRF- OO EDTHD. MR EAHEE, N AR RAA 2, DNAFSA RAA v, b o UfE,

BIXOUH Y FES KA A > (ligand binding domain, LBD) 7>HA%RK S0 TH Y, LBD (81T
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MR OFEZRNENEY o RTH DTV RAT 1 4%, TR REEREI B TARL,
DWENDAT A RIVELTHD (Figure 1). 7V RAT 0%, BIEORAIRAIEC
FETDH MR EFEA L, sgk-1 X° ENaC 72 EOMERE L OG5+ 5 Z & TFH R Y
T LAOFRIE L0 U 7 AOPEEESEHEHEZA L THEY, MR LItz EER
KL OWIEERE 2 U e BB 2 B2 L Cnd. ¥ L Laen s, s, 1
EREROILNE, B E ORIk COT L R AT | L DFEERS MR ORBNERESH, 10 7L
R27 1 OB 2 )7 MR OTEPELAS, A RIEDO RO, b
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ERICHIES BET 5 Z ENHLNER-oTWD. MDD 5T, ilEfIZ2 MR 3 7 L O
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[ SR

PF-3882845 BAY 94-8862 HTS hit (1a)

Figure 1. Chemical structures of steroidal MR ligands, aldosterone, spironolactone and eplerenone, and

selected non-steroidal MR antagonists.
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SIZBOTHIEEZ A LTS, LLEDOZ Lnn, A/ 77 ot BhEOR
B, BROZT L L o O55 W FER 2 UG8 LT a3 A RO b T, 2Dk 5H 7%
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WTSEE i &
MR f5HEE, <D AT A FRYLEMIOASRMIIIEINGIRNTATION TE 72 FERIS,

AW ) TI RRTT LV b, TORMIIAT oA FEBEZAL TS, LaLgn
5, A7 A REUCEWIL, L CTEDOMD AT 0 A R L OFERVEOHEFR) N REETH
DR, BREROEREROZHIECZ LN EAMBN TS, £ 2T, AHFFEIR
TIIHEAT A FULEMERERTH L L Lz, BI{EE TIC MR 53K L LT DI
FaA FRYEAYIDEHRE SHTWDA (Figure 1), 2 MhE OS2 A2 Fsk 4 A
T, RBEM TEORETENTA 7TV —IZxf LA AV—T"y NRT ) —=
7" (high throughput screening, HTS) A 30 L7=. Z 9 L TR S 72 MR fE GRS
ZR OB DTG, 140 A XYV U FHER 1a 1235 H L7 (Scheme 1). A1k
BWE, TEERHRLECTHD HDOD (ICs = 2000 nM), MLOFFEA & L THREMEAMEL,
IO T EIVNSWREOR|REB LTV, 22T, bE¥ 1a 2t > MG & LT
L, Zhaiilhaithisia o7z

AR, LR T 3 DONENOLRERRSILD (Scheme 1). 372005, 1) @&t~ >E
N YEReZ LB ORI, 2) BN AT 1A RS2 A9 28 ORI,
3) miE M, ENERMED DO/ = p LT = R MEROE LG ORI, ThD. Zh
DA DRI EREZ B LoD, TNENOFFHERIZ T D a2 B &
ML, S BIZFHMARAEYEERHMEZAT S Z L&D, IROBRERT-.
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—/VEREIR 14d ~ L3, ZORR, Flix OEHAE T Y — VIREIR O 7R B RIE A AL
L7c. bbbl Lo TR LIZALAY 14n 1L, 587772 MR FEABRETEME (ICs = 41
nM) B LOENZRROWINME (BA = 51%) 2/~ L, @SMEET VT v h~ORRAO#E (100
mg/kg) ([ZBWTAE' R ) T 7 b ERIFEOHBEREEFENZ R L. 26 OFEIcONT,
F—ETIkRD,
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HTS hit 1a (R, R' = H)
MR binding IC5q = 2000 nM

1h
MR binding IC5q = 270 nM

14d
MR binding IC5q = 260 nM

14n
MR binding IC5¢ = 41 nM
AR binding IC5¢ >10000 nM
PR binding IC5y = 1900 nM
GR binding IC5o = 1800 nM
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7220 — NMEAW & LTEA 30a 258 L, MR & 0 X #EsESE L2 5, Aoz
YA LTz Fix DEHUE K07 T 024 VS RB L OB e Fu v a—L2-4 7
RO ERIE AL L, FRETEIEAIRI A BT 2 C, 5 (LA FVEEDNEMEA HER
BT L, BIO NEBHRSE Fa o —L2- 4 BN E VSRS R o b
R U, 57250 bOFER, 187172 MR AEABRETEME (ICs=43nM) 3 XU T
VS REIME (AR, PR: >250 fi%, GR: 100 f%) 2672t 38i #AH L. ZAbo
FEHIZOWT, B ETIRAND.

Scheme 3
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O O o
F F O

F F

"Pharmacophore” 30a M 38i
MR binding IC5q = 500 nM (X=0,N) MR binding IC5q = 43 nM
L _ AR binding IC5q >10000 nM
PR binding IC55 >10000 nM
GR binding IC5q = 4900 nM

3) BESZRTEME & SO RIRERIRMEA A L, 2o 3— LT A=A MEEDOIRR L 7-LEY
DRI Z Bfs L Chaiifb A1 772 (Scheme 4). /S—3 % /L7 =& MEMITHT HA5EEM:
FHRERRE AR DIFRA TS, BICT Y — VB AT HHERA)ET A LI 1300
\ZRIBZ DR ZATV, BAFRTEMERS KO A 7R Lo/ "=y L7 =R MNEHEZ RS
IRN13-DAFIVET Y VR 52a 2 L L7z, K0T, RIERDS 72 £ % VD R7RY
IRERAEZMENL LoD T Y —/VER 1 MABHOFE b 21T > 7oA, BRICHE S BTz in
vitro 71 7 7 A VA L0 RAFIRRE WA 7~ 3 b 80a & R L 72 (LG54 80a 3,
EIEET LT v h~ORO#FE (100 mgkg) ([ZBWTC, KHEEELOK MERZ R L
AR ) 77 b LAFEOFEREEEN 2R Ui, ZRHORRE, LG 80a 2578
7172 MREEFUER A LD /VE L BREEIWER ORGE L 7= Hi MR #Hi3Ech 5 Z & %

TETLHHEDTHDH. ZHHOFERICONT, B _E Tk~ 5.
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X, Y, Z)= (N, NH 50 50
(X, ¥, )= (N, NH, C), AR binding IC5y >10000 nM
(N, 0, C), PR binding IC5y >10000 nM
(CR, N, N) GR binding IC5q = 2400 nM
L _J MR agonistic activity = 1% at 10 uM
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FHi WHETEHS LU MR A A ETE R A e LI BT v 7T A

Fram Gk ~7= X 912, A OREE AT 25 MR #55i38% R B THNOILEm 7 4 7
F U —IZ6 LT HTS 3R B 232 L, 140V A9 D034V BAERTHIEAY 1a
2R U AMEEWE, TEHETHRETHH DD (1Cs5=2000nM), MR f#5Hi3EE LT
NETITHRERIOR MEEZA L TRY, I OICIREMEDMELS 23250 F-EIV IS Wi EOF
REAL QW2 by MEAE L GERE LT

FTHIDIZ, MR IEGPREIEEOMRAZFHE L. (LEWMET A T 51248720, 1)
RMRISUEHAZ R T AR ) T 7 P OfEREESEBICTo2 L L. 22T, N
THT S MR/AE R ) T2 N AERO X R AAEE (PDB ID: 3VHU) a8 H
WC, by MEA® 1a D MR ST 2 Ry Fx o 7E7 V&R LT, MR/AER  Z 7 K
v (X AESAEE) & MRALEW 1a (R v F 275 )V) OEREHE% Figure 2A (-7
KETMIED, by MEAW1al3A e ) F 7 F o LERRIZMR @O LBD NOAT A R
FEETA MIFEE L, Asn770 X°GIn776 72 E DT X/ FRFHEE L KFRES LTV D Z LRI
SNz, —HT, AbEW 1a 1ZAER ) 77 o OF AT AT AEDER LT HEUKMED
ZEM A TN & bR SN, FHEIXZ OEVNCEE L, A2 2 IR TR
95 Z & CEUKMAAERIC L ATEHEEA IR CE A &2, NI T YyaTFToTryy

B8 2 N~ DRIMEEHASE OB N Z it L 72 (Figure 2B).

1) HTS #BATIE, [H]-7/V RAT 220D MR ~DOfEGEFEATIET 51 (LLT, MR

e BHEIEVE L RALT D) 2rHi L7z,



(A) (B)

Figure 2. (A) Overlay of a compound 1a (yellow) and spironolactone (green) in MR. The compound
1a was docked to MR in the X-ray crystal structure of MR/spironolactone obtained in-house. The
hydrogen bonds are shown as orange or yellow dotted lines. (B) Compound design aiming to increase

binding activity.

EE N T aF T OT O RO

NUTYRTFT T VUHEAR 1ach OGRIESL Scheme 5 IR, £, fix s M
K 3b-h ZLL T DO L HIZER LT (T8 F /UK 3a OAfiliimZ VD). 77 AR 3bf 1%
14 Ao 2 EfEaOfE7 1 ) RO Friedel-Crafts 7 2 /UEISIZ KD AR L,
T =X TN R 3g i, 3a ENURT LT REDT IV R— /UG A UG A RS AT
UVHESIRZ G714, KBFEHK F AT V0 LRFEEHNT EEALE T2 LIk G
L7, 77 R 3hid, XUV R 3e & NN, NON-T R T AFADT I ) AR bk
B SWItE, KEFHK T AT VU LARFEZHWT EHESZERTT D2 LIV AR LT
BT, 7 bR 3ah ZFFRBEC P CE Y U=v Ak Feyr I Ry I RERIGS
BCE/ 7 uUh da-h 2157200, 473 ) 3-ANHT 124 b U TV —)L B)EHEE

XHAZLICEVBWNLETA N T aF T U7 UL FEER 1ah AR LT~



Scheme 5°
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2 3a(R=H) 3d(R=2-F-CgHs)

3b (R=n-Pr) 3e (R =3-F-CgHs)
3¢ (R=Ph) 3f (R=4-F-CeHs) HoN

N7,
s, N
o o Hs” N o
J/i O ' J/: S ° J/i N
N O ———— 0O N — 07N 7N
H R g H R <\
R? Br R2 S

- Q
3g 4a(R'=H,R?=H) 1a-h

4b (R'=n-Pr,R?=H)
4c (R'=Bn, R2=H)

o o
1= 2 —
J/i de i O o 4d (R'= Ph, R?= H)
0N ° 0N
H

- H ] 4e (R' = Ph, R?= Me)

Me 4f (R! = 2-F-CgHg, R?= H)
4g (R' = 3-F-CgH5, R2=H)

4h (R" = 4-F-CgHg, R2= H)

3c 3h

“Reagents and conditions: (a) RCH,COCI, AlCl;, CICH,CH,Cl, 25-88%; (b) PhCHO, NaOMe,
MeOH, 50 °C, 87%; (c) H,, Pd/C, EtOH, THF, 25%; (d) Me,NCH,NMe,, Ac,0, CH,Cl,, 56%; (¢) Ha,
Pd/C, THF, 66%; (f) HBr;-Py, HBr, AcOH, 85-99%; (g) 4-amino-3-mercapto-4H-1,2 4-triazole (5),
EtOH/toluene, reflux, 24-97%.

F=Hi MR faaIHEENE L OWEEEIEREES (1)

NI T aFTIOT VB 2 MR B A S LT R A Table 11”9 n-7'm
ELEL (1b) oDV (1e) OBANITEIEICKR E 0B % 5.2 2o T2 b DD, 7 = =)L
FEOME AT T 4 E5RRETEESER L= (1d: ICs=510nM). £7=, 1di%t v MEAHID
OO EDTHoTZ PR E DI RESGELIZ. NI TYaFTo7 P08 2 fii
DI BIRHAFNFEOENL, KIGITIEEEZRE ST (o). ZILHORERNG, 7=/
K1d IR BND 1,2-07 U —/VHEEDS MR A BRER M C BB isE Ch D Z &2

L3I T.
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Table 1. Effects of introduction of substituents at the 2-position of triazolothiadiazine ring”

O
L .
(e} N Z TN
H Rl N
re 87N

Selectivity
Compound MR binding
R' R? ARbindingICs,  PRbinding  GR binding ICs,
No. ICso (nM)

(nM) IC5o (nM) (nM)
1a H H 2000 >10000 1600 >10000
1b nPr H 4100 nt” nt? n.t?
1c Bn H 1300 nt” nt.” n.t?
1d Ph H 510 3600 >10000 5600
le Ph Me >10000 nt? nt? nt?
1f 2-F-CHs H 600 5900 >10000 5500
1g 3-F-C¢Hs H 310 4700 >10000 >10000
1h 4F-CHs H 270 >10000 >10000 >10000

“ICso values are shown as the means of duplicate experiments. ICsy values are calculated from the

concentration-response curves generated by GraphPad Prism. “Not tested.

LAY 1d & MR & O X RS2 Figure 3 1R, Ziud, AT oA FRYEAY
MR THES Uiz X G & LT CoflTh 5. AfEiEEN s, (LAY 1d 2
Ry X TEBTNERBRCRY Y A3 O UBEBLC Asn770 &, N U T — VBRI C
Arg817 X° GIn776 EAKFREEG L TNDH 2 E, BIOEA LT = =/VHRTHA @D -
TeBUKMEZEZ A LTV A Z &R Sz, 61T, ALY = =/ EORMIZI,
INSVRR D S EA SITWRWERINFET 2 Z & b LN Loz, 22T, 2T
IZEDEBRDTEEORERZ T L C, BB EDOAIL ML, XX, RINA~FNE
N7 v RIRTFEEAN LT L ZA, 3-70A K (1g) BL4-T7 04 vk (1h) 2BV TEE
DR L7Z (Table 1). BBRZRANZ L1, 2607 v R ERITRIST D BEEHYA 1d &
TERERIPENUGE L TEBY, B2 4-7041{K1h L, AR, PR, GR FH-Fiulst LV
U 351500 & REF2Se RAREIRMEZ R LTc, ARERD D, AR, PR, GR (23T D ABKME
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ZEENE MR DENE D b/AhSWEHEI STz

-~ — 1d
Yoo
- Figure 3. X-ray crystal structure of MR/compound 1d
‘ : . complex. The hydrogen bonds are shown as orange

dotted lines.

ST SEBEOUGE AR LI BT v /75 A

LB Th IZRAF72TENE & SRR EA R L2 b 0D, 1h B8 XV OELFHEERITNT
b7 > MR DHMENEE (pharmacokinetics, PK) 7' 7 7 A LISRE TH -T2, 2 HD
EEWIET > FOIFI 7 1 Y — L TOZEME ((RIEEM) 122 L, HREEEO—iK
BN ZZ TR N SNDTFFHT—T R4 I U7 EOEHEEICZF DIER & 5 D
TIFRVNEHEZR LTz, £ 2°C, 29 LIcEos 2R o v e iR 23 25581k
APRRTHZ L & LTz (Figure 4). £, TRERENAZIT DEEMOTAMZT~2 H
BT, NI 7Y RFTrIoTPURIGEVEE THLA IX Y TFTITIUUER (T) NV F
TV 8) ~DOEMAEIT ST IO DIEMRNTIVE BAFRIEEE R LTI Z LD
CENEIE ), MEPRERRDH00, RS TWEMEEZ R, LV KT

v I TA VT IRBRTH D 5 BEBRA~T 0 GHRERA~ OB G L.

~o NJ ~._N N
D 0| = ®
< G)—
Ple S)\ N -2 Ng L
5-membered
1h heteroaryl derivatives

Figure 4. Design of new compounds possessing alternative scaffolds.
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B AIESTFTIOTVr, XUV TFTIOUBLIOT Y —VBERO AR

AIEISTFTIOTIOT, XU FTIUE, FT—N9, A IX =110 DEFKEE
Scheme 6 |Z779". Scheme 5 CEEL L7 abr hdd %, 1-T I )2- ANV MAILXY
—L(6), 22T /) F AT )—)b, FATERITIR, TN IV EMESE, Th
ZIULAEW) 110 2457, 6 1%, TROF T 7Y — 11 L7 uan7k N7 AT e K& i
BSHA IXY I NVBREWEN,, B RTVVEANWCT T UT Y BRERERT S 2 LIC X
DER LT,

Scheme 6°

(0] O (0]

J/: O 0o a (for 7) or b (for 8) J/: O N. J/: O N

O~ °N O~ °N z /\> 0 >N z

H - H /jQ H
O Br O s” N O s

4ad 7

c (for 9)
ord (for 10)

i

N—Me Bn,  N- e f HoNL

i S Sy Ty
C o o
9(X=8) 11 12 6
10 (X = NH)

“Reagents and reaction conditions: (a) 1-amino-2-mercaptimidazole (6), EtOH, reflux, 17%; (b)
2-aminothiophenol, EtOH, reflux, 19%; (c) thioacetamide, NaOFEt, EtOH, reflux, 23%; (d) acetamidine,
K5COs, 2-propanol, reflux, 14%; (e) 45% chloroacetaldehyde, EtOH/toluene, reflux, 23%; (f) hydrazine
monohydrate, EtOH, reflux, 32%.

INERLE T —/LiEE A 14a-0, 16 B L N7 1L, LLFD X I L TARL L2 (Scheme 7).
T N7 x ) UEBYER 3a AHEEAAE THEA O AT L EREE S, U4 h o 13af 2157
BT, BMESRIET Bat 25FE7 ) —/Le RT DU LA SETE T Y —/VEREEL, 3
IEHLE T Y —/LGHEA 14a—0 Z157-. > 7 /1K 16 1%, =AT /L 140 ZNIKGfEL, T
=T EHMAG SETT X IR 15 ~E MU T2421S, TFAA Z VDTV 3 REZ K
SEHZEICEVARKLEZ. & Raxi 2 F R 1713, LAY 140 DT AT /L HE% LiAlH,
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ZRAWTCEITCLTERK L. B RTZP0181F, RO 2-AF4-70Aa 7= DT

B2 T L, HEAAW) ZHWTELT S 2 EIZ KV ARk L.

a
Scheme 7
o o e}
i ° i ! ° J/i
R
o ” Me o ” ¢ | H = ) R!
o O N~
o Ar’ N
3a 13a (R'=Me) 13d (R'=CFj) 14a (R' = Me, Ar = Ph) 14i (R" = CF3, Ar = 2-CI-CgHs)

13b (R'"=Et) 13e (R'=CF,CF3) 14b (R" = Me, Ar = 4-F-CgHs) 14j (R" = CF3, Ar = 4-CI-CgHs)

13c (R = i-Pr) 13f (R'= CO,Et) 14c (R = Et, Ar = 4-F-CgHs) 14k (R = CF3, Ar = 2-Me-CgHs)
14d (R" = CF3, Ar = 4-F-CgHs) 141 (R" = CF3, Ar = 4-Me-CgHs)
14e (R' = CF,CF3, Ar = 4-F-CgHg) 14m (R' = CF3, Ar = 2-Et-CgHs)
14f (R" = j-Pr, Ar = 4-F-CgHs) 14n (R" = CF3, Ar = 2-Me-4-F-CgHs)
14g (R" = CF3, Ar = 2-F-CgHs) 140 (R" = CO,Et, Ar = 4-F-CgHjg)

14h (R" = CF3, Ar = 3-F-CgHs)

iO:Q\\/}/ io °
o
d e i
0" "N =N CO,Et © o” N - _ . 0 N:@Y\ﬁ
H / 2 _ H \'\f NH, H ,)—CN

N-y N

F f F E
140 15 16

L
NH
o ”% 2 9 NHNH,
.
N-X  OH Me QMe
3 F F
HCI

N-N

F
18

17

“Reagents and conditions: (a) 60% NaH, [2,4]-dibenzo-18-crown-6, R! CO,Et, THF, EtOH, reflux, 43—
95%,; (b) ArNHNH,, 2-propanol, TFA, 60 °C or 80 °C, 12-86%; (c) 1 N NaOH, THF, 75%; (d) 2 M
NH;in MeOH, EDCI, HOBt, DMF, 76%; (e) TFAA, pyridine, dioxane, 38%; (f) LiAlH4, THF, 34%;
(g) 1) NaNO,, HCI, 2) SnCl,, 48% in 2 steps.

4- N U T a AFE T —/VEREIR 21 DA RkES Scheme 8 I~ T. TR RT = v
PRGN 3a & DMFDMA &G SH7-1%, B RTVUERWTE Y — L BRAREEL, bh
W19 #4572, HEOTNIS ZHVWTE T Y —L g 4 a3 oL, itk s Y 7n
Fa AFIUCEIE PV I 2 EIc kY, 21 AR L.
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Scheme §°

L0 e 2 L% L0 e L

N N

F
3a

19 20 21

“Reagents and conditions: (a) DMFDMA, 80 °C, 73%; (b) 4-fluorophenylhydrazine, MeOH, 40 °C,
44%; (c) NIS, DMF, 55 °C, 50%; (d) FSO,CF,CO,Me, Cul, DMF, 100 °C, 5%.

8 NLEHA L AU 34 L FHEIR 29a—¢ DATKIEE Scheme 9 1R T. AW 22,23
DKMtk 7 0 BFHR A FIVCT NFAR, BHREEET Zn 2V T= Frkai@e Loy
FINTERILEED Z L TIAN Y AP V034U BREREEL, 25ab 2#157-. 25ab 2 &
=)Lm—7 )L & D Heck SRS LT, BRUEE9 5 = LT bR 27ab #1572, 7 F AR
27c 1L, 7B N7 UEHEIR 24 AAEEAIC LD = bkl 26 ~EEHE, Tuub, B
TUBEEAT S Z & TR LTz, Bz s AR 27a— ZHHAFAE T Y 7 A n g
FLEMESEDr b 28ac &L, VT FTV 18 EfiA S5 Z & THHW) 29a—<

JEL
ATz
Scheme 9°
Y Y Y Y
o, = L0, — L — | O
O,N Br 07N Br o N Me N CFs
H o) H 0 o
22 (Y=F)
23 (v = Cl) 25a,b 27a(Y=F) 28ac
27b (Y = Cl)
27¢ (Y = Me) J
f
@ f% Y
J/io
07N AN cry

298¢
“Reagents and conditions: (a) BrCH,CO,Me, K,COs, DMF, 65 °C; (b) Zn, AcOH, 100 °C, 41-89% in
2 steps; (c) 1) 4~(vinyloxy)butan-1-ol, PdCI,[P(o-tolyl);],, DMF/H,O, 80 °C, 2) 2 N HCI, reflux,
34-72% i 2 steps; (d) HNOs;, AcOH, room temperature, 59%; (¢) NaH, [2,4]-dibenzo-18-crown-6,
CF;CO,Et, THE, 60 °C; (f) 1-(4-fluoro-2-methylphenyl)hydrazine hydrochloride (18), TFA, 2-propanol,
80 °C, 16-30% in 2 steps.

15



FSET MR S APHETEMER JOWEEEIEAER (2)

I BB OTER

Fri= 72 REROBRFAE R A Table 2 (TR F9, RIS 2411 SAR i34 H
IS, A IV FTIOTIVBRBIOR Y F T VUV BA~OEBRERF LT (7, 8). Zhb

DOFERIY, TEVERBUCEE AR ALER & L TE 2 BT Arg817 X° GIn776 & D/KFEREESE
FAEAERDNBD 8 5 WITHR L TWDIZHED 6, 587 MR i REEEZ R L. 2
B DFRERING, R F XV 3-F BRI TIE, Arg8l7 X°GIn776 & DKFE
FEOIIMETIE L, UV A X P DU 3- 4 VBN TO Asn770 & DKFREAL 2T =
=IVESEE COBUKMER BAEH O3 MRS GIRETEMIC LV HETH D Z LRS-,
Z T, KO RELHER(E LD BRADEHUZOWTHEIFA SND ATREMENH D LB X,
R SIOTWVEIEEZ RS, L0 KT v 7 T4 7\ Th 5 5 BR~T n R~
DEBERRTT LT 1T LI, T7 /LR (9) 04 XV —/LER (10), ©¥7 Y —/LE; (14a)
AT HHFEEAARL, FMELIZE 24, BTV —L 14a 2BV THWRR S S MR F5E
PLEETEMEDSERD Dz, S5HIZ, 14a DRUPUBR EANA~T v HFTFEREA L L 2 A,
HRREE & C MR S A THES D IRT 5 2 & 23930 o7 (14b: 1Cso= 1100 nM). {54 14b
ORFLZEIHIRR Tho72b DD (7 MUBZEM: 164 p\Lmin/mg), AN & HEE
SND INATFNIEOZEHUZ L VBGERRE CH H B X bV, £ZTRIZ, b7 5TEE
DOHEFRE L OREZEEMEOSEE AR, V7Y — L EE#EORELA2ITH) 2L & L

Figure 5 12, {tA¥ 14b (K v 0 75 )L) LAY 1d (X BfEaaEE) oERADhEER
T 2O, (LAY 14b D 3-ATFNLET Y —LBRIZ N T aF T T U URMER L
TWZEE 2 I3 D TORWZ LAV RE S, £ 2°C, 22 KX D 1EM R %
IR L, 3MIATIVEEE L0 EE OB~ E S UT-. F72, Arg8l7, GIn776 & D/KFHERE
BIERS WR UNBPEE B~ OB b iR L7z

16



Table 2. SAR summary for central ring moiety”

oﬁ
i <

Selectivity
Compound MR binding
No. 1Cso (nM)
(nM) (nM) (nM)
. N\
Moy
7 [S O H 36 95 350 3500
~ N
8 H 69 1200 1400 950
Lo
~—~N
9 [ p—ve H  >10000 nt” nt” nt’
~.~N
10 L) m o >10000 nt” nt? nt?
" H
Ma  [Tpwe H 5300 >10000 >10000 >10000
4 [)we F 1100 >10000 >10000 6900

“ICso values are shown as the means of duplicate experiments. ICsy values are calculated from the

concentration-response curves generated by GraphPad Prism. “Not tested.

Figure 5. Overlay of the compound 14b (yellow) and compound 1d (green) in MR. The compound
14b was docked to the X-ray crystal structure of MR/compound 1d complex. The hydrogen bonds are

shown as orange or yellow dotted lines.

17



7 VB EEHORGHERE Table 3 (O d. WiFFEY, AFLEE LD EREVT
FNHL, MU TAA B RATFAEE, TR TAAR TSN BT 5 2 L2 MR A
PHAETEMEANETR L= (14c—€). FFHZ, R U 7141 AF UK 14d [IZBWCIHEERB L 4
fEHETR L7Z (IC5o =260 nM). & 512, 14d IFRAFREIL eV L OSEiE 7 v 7 7 A )L
Lz (BA=28%, 7 v MRE#ZEM: 24 ulmin/mg). — 7 C, A Y 7’1 B LHA~DZEH L
KIEITEME A S 72 14). ZOFERNS, BT — LB 3 A3 7 1%L
MBHAZ TR T D ZEMN N b D LB Z HD. Arg8l7, GIn776 & DKERAESEZIR-T-
TR RrX U ATFVEOEBEANTIL, EHEOKIBZRERIISG LN -T2 (16, 17). F
7z, bUZAu AFEOBRNEE 30D ANA~EBLIZE 25, K& IEHEIEEY
L7z DLEORFIORERI S, NGO T3- R Zvda AT /UK 14d 3 Bif e 7 a

T AN T ER ol

Table 3. SAR summary for substituent on pyrazole ring”

ij@v&
(o] N = R']
H |9 "

F

Compound R! R MR binding ICs
No. (nM)
14c Et H 960
14d CF; H 260
14e CF,CF; H 570
14f i-Pr H >10000
16 CN H 920
17 CH,OH H 6800
21 H CF; 2700

“ICso values are shown as the means of duplicate experiments. ICsy values are calculated from the

concentration-response curves generated by GraphPad Prism. "Not tested.
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LIk, NUTYaFror PV BRITED ORI E LT3- M) 7 vdu AF ey
—NVERZ R LTz, ABRA~OZHUS, BAFREZIREF LoD, YR~ v 7 7 A V&R
XLUESH. IROHOREREIIZ, 3- M) 7 da AFAE T —/LEEK 14d EHiTo
mU—MEEmE L, S6RLEEEIT) 2L E L.

I 3- R U A E AT T — LEBER ORIl

LA 14d D E S HIEORERE BRI, BT — LR LU BV BRBI O
FY U3 A VBRI O T VR (T, FNERABRBIOBER LS EOBEHILO
Bt a i L. 2 b ORER% Table 4 137

9, AR EEHILORGE AT o7, B LU ORI E AR G2 D R
o~ ABRLE2NL 3L, 4MLOBALE~T v FIRT, HFRE T, AT VEEZEALL.
7 o BT FREHYROTEM: 2 Hlt UT-FE R, 4-7 0 vk 14d OIEH RS BAF Th-7- (ICs
=260nM). HEFRFFEHARIZIBWOTHIRROBIATH Y, 4-7 1 a iR 14) 235 & BAF7iEME
LTz (ICs5=320nM). —J7, ATF/VHEEHATIL 2- 2 F/UIK 14k D3 b BAFRTEMEZ 7R
L, ®ET52-70Aak14g02-7 v (K 141 K0 & 5 R )72 MR fE SRR SR E
RL72 (14k: ICso=80 nM). T D 2 \f A F/VIEIZREAT DIEPEHESRNRIY, 2 fL A FNAEENRE Z
VRS A BREDEPR U R DHEETE 2 AR A= a AR EELLIZZ STk
HHDEEBEZBND. 2 AT NIEDOZTF NIFEAOEEITIEENKE <WEI L7z (14m). 2
A3 KN4 (L2361 T 2 Foii 7 EHER LA A GO T 2- A F/L-4-7 VA K 14n 13, HHFE
BIFIZ LD S OITIEMEDHR L, BifRE D 587772 MR #5 G THEEMEZ 7R L2 (14n: ICs = 41
nM).

R, BB EEHILORGELEZIT 7=, Figure 5 {IORLIZ Ry o 725180, R
T3 B EORNEIAITI T NS W b b IEHUSE AZ TR T DA MM ET D
AIREMEA R S VTZ. £ 2T, BUKMEMAMEINC L 2 S O R 01EHERAHIG LT, /han
B (7 v FRT, HRET, ATFAHE) ZBERESA~LEALL. 7 vHEFETOEA
IIEMEDNEES L2 b DD (29a), HEHEIF A3 LA F/VEEOE A TITHIFRR S O {EHED R L
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7= (29b: ICso = 12 nM, 29¢: ICso=21 nM).

Table 4. SAR summary for benzene ring (A-ring) at 1-position of pyrazole ring and benzene ring

(B-ring) in the benzoxazin-3-one moiety”

b

Compound < v MR binding
No. ICsp (nM)
14g 2-F H 440
14h 3-F H 1100
14d 4-F H 260
14i 2-Cl H 430
14j 4-Cl H 320
14k 2-Me H 80
141 4-Me H 590
14m 2-Et H 700
14n 2-Me, 4-F H 41
29a 2-Me, 4-F F 76
29b 2-Me, 4-F Cl 12
29¢ 2-Me, 4-F Me 21

“ICso values are shown as the means of duplicate experiments. ICsy values are calculated from the

concentration-response curves generated by GraphPad Prism.

5877172 MR FESBLETGEZ R LTALAY) 14k, 14n, 29a—<, BLUOAER ) F7 LY, =
L/ D MR FEGIREIEM:, SAMERBRES LOYMR 7 > % I=2 MEMZ Table 5 1R
F. MR 7 Z F=2Z MEMIE, COS-1 filaz WL AR—2 == 7 v A2 - T
fliL7z. 2-AF /UK 14k 1 X MR #EGTHEIENE, MR 7% F=X MEMIHZ AR 2 77 |
v EWART 23 ERET o7, —F, 2-ATFN4-TAF el 4niE, A/ T bk
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[F%ED5R )72 MR FEEPHEEEB LN MR 7 # I=2 MEHEEAZ R L. 51T, 14n 13

AR, PR, GR DS FRITHE U CTEIEI 40 5L LD BT SRR 27~ LTz, R,

Ava )T R EARTHRLVE USZFARD AR, PRIZKTT HEERMEARKE <SEL TV

HZEMMERE/R S THS (14n: AR:>250 1%, PR:45{F%, Av'm /727 htAR:3 1%, PR:15

). 1t 29a—< LR/ MR 70 X A=A MEEZR LTS DD, GRS HERPEN

A 14n A " 2 57 R k0 45T LEDFREF S, 25O TEAY) 14n

DNEVER JLORIED T AN TG ENIALEM TH D Z LD ainoT-.

Table 5. Steroid hormone receptor selectivities and MR antagonistic activities of selected compounds”

Y
Lom
O N =
N )—CFs
N-N
S
X

Selectivity
MR MR
Cmpd o AR PR GR o
X Y binding o o o antagonistic
No. 1Cso (M) binding binding binding 1Ca (M)
50 50
ICso(mM)  ICso(nM)  ICso (nM)
14k 2-Me H 80 >10000 4900 2500 150
14n 2-Me, 4-F H 41 >10000 1900 1800 43
29a 2-Me, 4-F F 76 >10000 1800 1700 85
29b 2-Me, 4-F Cl 12 4500 930 200 70
29¢ 2-Me, 4-F Me 21 >10000 2400 470 15
Spi - - 49 120 650 1400 60
Epl’ - - 2600 >10000 >10000 >10000 1300

“ICs, values are shown as the means of duplicate or triplicate experiments. ICsy values are calculated

from the concentration-response curves generated by GraphPad Prism. bInhibitory activity of

transcription of aldosterone (Reporter gene assay). “Spironolactone. “Eplerenone.
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FUET ALEY) 14n OFYENRES L OVEYTE R

(LB 14n DT » MIBIT DIYBREA JHT-L Z A, 14n 130 51%0D BA 2/~ L, B4
PRI 2D Z & AR ST (Table 6).

Table 6. Pharmacokinetic profiles of compound 14n in SD rats”

CL Vdss AUCo.41 po.
MRT,,, (h) BA (%)
(mL/h/kg) (mL/kg) (ng'h/mL)
1328 + 88 4626 + 315 3.820+1.172 439+0.12 50.7+15.9

“Compound 14n was administered to SD rats intravenously at 3 mg/kg and orally at 10 mg/kg (n = 3).

WIZ, invivo IZH1F D MR FEFIVER OFEIECd 5 bR Na /K LLosEER ™2 23 L 7=
(Figure 6A). {547 14n (10, 30, 100 mgkg) BLUAE R 2 F 7 F 30 mgkg) % Wistar 7
v MIEOEG%, 7V RATr 2T G-L, 5 RHRZERIR LTz, JRPDT U &L
BLOW I U LOBEBZREL, F6NCT M) ULAOREZ DY U LORETHRT 2L T
PR Na /K He 2R Lz, LAY 14n (T ERAFANTIR T Na /K HA s, ZofEfiE
30 mg/kg BB GHENOAE THoT2. BB LA Thor At m /) 77 hob, RIS
PRA Na /K e ghin Sz, mibamo 30 mgkg COERIZREED DO THh-T-.

BN, BIEET L E LT ST D DOCA/RIEFEINTE T » b & HWT{EAY) 14n
DREEVERZZHME L=, (LA 14n (100 mgke, qd) BEOAE T 2 527 F (100 mgkg,
qd) % DOCA/&HEmMET v M2 13 AREROHES- L, DEHMmE (systolic blood

pressure, SBP) 33 KL OV (heart rate, HR) Z & L7= (Figure 6B). Z DR, MYbAdL

1£2) MR7I=A NThHLT /N RATRURMRICHEST 2L, B 7 A0S LU

RN U D AORFRETET 5728, JRATO Na' /K Al 4%. Z 2~ MR #hidka 59
HE, TVRRAT o AZLHERDEE S, JRY Na /K i3+ 5. Zofd, JRH
Na'/K'Hid MR #55ER 27~ 338015~ —— (PD ~——) & LTHWONR TV,
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WCHEBERIMTE TEHZ R L, ZOEHIZREDO LD TH-7-. £72, ZIoDLEMITL

gkl

T B2 Ipino T, VEORERNG, ALEW) 14n 3 invivo IZBWTAE R ) T 7 K

v LRIEEOFR T IABEEER 28 L, 2> oF OVEFIZ MR IGHUERICHE S Z LAVRIZ S 7.
B)

(A)

6r

ul

Urinary Na* / K* ratio (fold increase)
w

i

Vehicle

10

*
| I
30 100

14n

30 (mg/kg)

Spironolactone

Systolic blood pressure (mmHg)

210

200

190

180

170

160

I t I

14n Spironolactone

Vehicle
100 100 (mg/kg)

Figure 6. Potassium-sparing and natriuretic (A) and anti-hypertensive (B) effects of compound 14n in

rats. (A) Wistar rats were treated with vehicle, compound 14n at 10, 30, or 100 mg/kg or spironolactone

at 30 mg/kg 30 min before aldosterone injection (3 pg/kg, s.c.) and oral saline load (25 mL/kg). Urine (5

h after the saline load) was collected and urinary Na™ and K were measured. Mean + SEM (n = 5), *p
< 0.025 vs. Vehicle by one-tailed Williams’ test, 'p < 0.05 vs. Vehicle by Aspin-Welch test. (B)

DOCA-salt hypertensive rats were treated with vehicle, compound 14n, or spironolactone at a dose of

100 mg/kg for 13 days. SBP and HR were measured by tail-cuff method approximately 24 h after the

last administration. Pre-treatment values of SBP in each group were 193—194 mmHg. Mean + SEM (n
=7-8), *p < 0.05 vs. Vehicle by Student’s t-test.
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)\ RS

VB TE/2L 91T, HTS By MEGW 1a 2260 Y — RAIHEB LUK LD, 5]
J172 MR A THEIEEZ AT 0 8HHIEA T v 4 R MR 55 EOAIICsEh LTz, By M
E1a DY — RAOBREMIIBNT, 1,2-07 U —/VRREE) MR ~OmW FE AR
ICHEHETHLZ L ZW NI L. S6IT, MERTHL NI T Y uF 7T VUVENbHE
IRTHD3- N 70Aua AT INE T — VRSO KIB/ 2 EHABUI RS L, 15 KOS
BRED RAF72 U — RMEAW) 14d ~L B2, 5725500 L0 B L7-(LEY 14n 13,
58172 MR A EFHETENE (ICso=41nM) 36 LOBRAFRZAMNERIE (AR: >250 £, PR, GR: 40
i) &R LIz ALEY) 14n [ RYEIRERERC K 0 BRI N D Z & 2VREH, Wistar 7
v MZBWTRF Na /K HeOFRERIMERZR L, 2>> DOCA/EHEINEZ » Mk
TAE R/ Z7 b L AFEOMRARBEFERZR L. Zhbid, 14n 28 MR FEFUERICH
SFEEREZET D Z 2RI R TH S,

24



B_E HFER~T 05 BRFEEROER BN AT v FRERERMZRT 25V
b e b a—r2-F U FHEEROAIH

G 1B Wk 2

BT, 3- Y A u AFLE T Y — LK 14n 35587172 MR fE S PRETEM3s &L
O B4 ie s R~ L, 7 v & ARSI BT MR 5T ERIC IS < BT
EHEETDHZ EEHALNC L. {bEW14n1E, Ar /T2 b X0 bEN-AT A
NEZRRERELZA L TEBY, AR (ST OO HEEEAIZE A ERERD 272 (AR
binding ICsp> 10000 nM). — 5 C, PR {Z%f L ClIAR72 HRE DR SR EEME A2 4 L TV 7z (PR
binding ICsp = 1900 nM). PEA/LE BRERWERH DOBLED S, AR 7217 T2 < PRITK LT HiE
BRHEIEMEZ R MEE L E L. £ 2 CRE T, 18717 MR A S FTHETEEZ A L,
732 AR 3 KT PR ITH U TREATHETEME 2R S 72 W i@ A M b e g2 & & L
7-.

O AT e NREERYEom EAfEm LIS R v 77 A v

F—ETHDILE SAR 3D, 140 A XV 034 U RE R ORI EE 2
7—~ATFTNE, LD 3 DOEN TR SN Z LAV Sz, 37205, (1) 143
VAR, QETAFURUP U, (3) JHbD OO EEEEEET
METERSTRERO 3 OTHD. ZNHOHT, TREEIA SRS RE R LA L
<, Eiz, ZOBENTTEIED 2 b TRAMEIIEC bR E BT 2 Z LB E
el FIT, 3-M) A AFNET SNBSS DET- 72 ) — NERR R T D 2
e L. TNETRBRRI ChoTIERER~T 1 5 BB, 6 BERZOLITHY OREA A
THHERE AR, LR, PRED MR AEABREENE (ICs = 500 nM) Z7RL, 7
2 AR, PR, GR ~DFEGHFEIENE A 12 & AV LR S 720 (ICs > 10000nM), 2,5-PE kR 7 Z
2-F L FHER 30a & L LT (Figure 7). {bEW)30a 1%, =<, HEEMHEDME Ve
EDY — MEEMTHIE LW B 7 7 A Ve F LT\ Z Lnb, MMeaWa#i-72) — K
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fbEM e L TR LT,

(o)
Exploration of 5 or 6-membered - _
£ non-aromatic monocycles /]/i O MR b.|nd.|ng ICs0 = 500 nM
‘ 0 N ™% AR binding ICso >10000 nM
7 H PR binding ICso >10000 nM
O 0o GR binding I1C5q >10000 nM

"Pharmacophore" 30a

Figure 7. Identification of new lead compound 30a.

e T, HI] SAR 2~ HIT, LAY 30a D 4-7 VA B U BRI OERfiZ 5
i L7= (Table 7). SH—FHEAHH _HTORLIZEIIZ, 3-MN) 7 A v ATFLET ) —)VEE
BIKICIBN TR B U B2 (D A FIVEEEAD MR A A PETEEZ K& PRS2 2
EMD, [FRRICRB R 2 AT R TBEIOAFAELZEA LT 30b, ¢). LL7AR
DB, WTHIOLEY b IEMHs L OSSR O I3 TR S 2 R S 7o 7.
BETRARZE DL, 3- b A a AFILE T = LBERICBO T, 2 LD A F /LR
BT —VEBRE AT N A uRCBVBROBOR U R A= g U ERER LTI L
ICE o TEEPHR L=t B 2 oD, —25-T Ra 7T 24 ViFERTIE, IO
TNVAR= NI LD e bR a R A=y a VIMEGLIZ /> TS LB 2 b, 2 fif
~OEPFLEANIZ X HTEIRIRN RN o7 b D EEZTND. ZOMOEHEIC

Table 7. Effect of installation of substituents into 4-fluorobenzene ring”
L0
o N | °
(e
R
F

Selectivity
Compound MR binding — — —
R AR bindingICsy PR binding GR binding
No. IG5 (nM)

(nM) IC5o (nM) ICs5o (nM)
30a H 500 >10000 >10000 >10000
30b F 660 >10000 4600 >10000
30c Me 750 >10000 1800 >10000

“ICsy values were shown as the means of duplicate experiments. ICsy values are calculated from the

concentration-response curves generated by GraphPad Prism.
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ONTHREX BRI LZbDD, 4704 u_XUBURigkt BFRFRRER LTI LD,
AENLZ 4- T NABRBUBRIZEEL, DB OBRG AT 7.

L&) 30b & MR & O X #ISEREE, 3 L OENE W TALEmT A 2L FIORT
(Figure 8). X #IHERAEEOMNTICE Y, /LAY 30b 73 Z 4V E T & [[ERIZ MR @ LBD WO
AT 8L REEEYA MR T D2 Lo te. £, FHEOIVR= VN DDk Sy
FAIT LT Arg8l17 X° GIn776 LKFERGTHZ L, BIRIAN Y F X934 AL
25 Asn770 (ZHIZ THITZIT Thiods & &IKERRAT 5 2 &M baE e o7 (Figure 8A). ZiL
D OFT-72KEREETE, LAY 30b IFFEO LD THY, 25V Rr 7T 274 kK
D MR & OFEEICHERFAFEHTHL B2 BND. DI, AW IIMR O 7
NEEA M+l A L TELT, TOEHIIRE LRI TE 222/ A, B, C M7
ETHZ oot EHXINOOZEMICER L, M A, B, C #7HT 5 X 5 I2RE
PEEHILAE AT D, HDHUNE Arg8l7, GIn776 L/KEFEAT D K 912220 B ~ ik
HEATLHZLITLY, MAHEEEAEMTE 5B X, LEMOHE L TORLIZERR 2,5-
b R 7T U d UEEARB LI 25-V Rubt o —2- 4 Uik E T A v LT

(Figure 8B).
(A) B)

Figure 8. (A) X-ray cocrystal structure of MR/compound 30b complex. Orange dot means hydrogen
bond. “A”, “B” and “C” mean the unfilled space available for lead optimization. (B) Compound design
for potent MR binding affinity.
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B Ve Rn7I 240 BI0WE R o —L2-4 ViEERO AR,

25-Vt Na 77 27 iR 30a-g DA LEE Scheme 10 1279, TiikDILAW 2 &
FatEAL#) & O Friedel-Crafts 7 S /UUSISNZ L VLAY 31a, b, 32 2157, 7 F1K3a, 32 %
Fiilaitd, v =0 At RryaI R 7e I RERISSETE/ 7Bk UILEY
da, 31c Z137-. fFbNiza-~a 7 h R da, 31a, b & KU ZFLT I UAFE F T = =L
WREHIEIAR 33 Lifee S 34 & L7ctg, SRS T DBU & W T B - K PG S
HZET, BET DV Ru 7T 02-F B 30a—, e, g 1572 ¥ ATF/LR30d 13,
TRES N 3le & 4TNA BT = = VEHBERIET U U SMEE T CHELL, fEGI L 0%
FRERE-BUKES S D Z I I VAR LT, 5-7/vA4 1wk 30f |E, DBU f#E F, N-7/V
Fu_XB U ZNVR A I RERHOTEEY 30e D 5 (& REFRINCT v LT 5 Z LTk
DER LTz,

Scheme 10¢

-
F
HO(O B -
o]

o
o a o R r dore(for3tc) R R R R
J/i :© )/i o) 0N
o N O N X o H H \ O
H ) © o
,, (fb
R R"
2 ) c F
4a(R=H,R =H,X=Br)

31a(R=Me,R'=H, X=Cl) F 30a(R=H,R =H,R"=H)

(

31b(R=Et,R'=H,X=Cl) 34 30b (R=H,R =H,R"=F)

31c (R =Me, R' = Me, X = Br) 30c (R=H, R = H, R" = Me)
(

o

)/i R 30d (R = Me, R' = Me, R" = H)

0" N R C 30e (R=Me, R'=H, R" = H)
H o) f |~ 30f(R=Me, R'=F, R" = H)

30g (R = Et, R' = H, R"= H)
3a(R=H,R =H)

32 (R =Me, R' = Me)

“Reagents and conditions: (a) AICl;, CICOCRR'CI, CICH,CH,Cl, 37-99%; (b) AlCl;, CICOCRR'H,
CICH,CH,CI, 16%; (c) HBr3-Py, HBr, AcOH, 69-92%; (d) 1) 33, TEA, DMF, 2) DBU, under nitrogen
atmosphere, 15-65% in 2 steps; (¢) 4-fluorophenylacetic acid, K,CO;, BnNEt;Cl, DMA, 11%; (f)
N-fluorobenzenesulfonimide, DBU, THF, 24%.
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2,5-UE Rubv'ma—/L2-4 U HEIK 38a—-i DOAEIES Scheme 11 (TR, o/ 127 h AR

31b,35a, b Z45HE 1 #k7 X » EHEG SETM%, R Y U AGLE T 4-7v4A 0 7 = =) LFHE

sual) REHWTT b, 72 NME37af 21572, B oz 37at %2, 7L R

T tert-7 b XAV U L HOTHFHNBIEUKROS SE D Z & THE T 5LEW 38a-

d, f,h 28 L=, BRMESRET, (LA 38d, f,h D7 F T Ko BT =B XD p- A F

SRUDUNHETHREL, FNERE FeXiloF Uk 38e BLUN25- Fu-1H-t'o

—/L2-F UFREIR 38g, i AT, AW 35a 1Y, kAW 2 LAV & O Friedel-Crafts 7>

JACLRSIZ R VAR LT, LA 35b 13, 7=/ —/UK 39 2= [ ufbi%, KEHEO7 L%

U, = ha RO tic L0 140 AP 34 VB AR L C 4 21, ED%BTE )

T TLZ IRV AR L.

Scheme 11°

R' R'
Lm L. —
- . R
o~ 'N X 07 "N N
H o H o H

31a(R'=H,X=Cl)
35a (R'=H, X = Br)
35b (R' = Me, X = Br)

36a (R'=H, R=Me)

36b (R'=H, R = Et)

36¢ (R' = H, R = cyclopropyl)
36d (R' = H, R = CH,CH,OTHP)
36e (R'=H, R=PMB)

36f (R' = Me, R = PMB)

0 f
L0 - -
O~ N

H

2

Me Me Me
HO. g HO. h, i e) Me i
Me Me - J; ——> 35
o0~ N
O,N N I
e} ¢}
39 40 41

R
0. (o}
Me ¢ Me
N N
(e) N —
N i o N (. R
O
(O °
F

F 38a (R'=H, R=Me)
38b (R'=H,R=Et)

37a-f 38¢c (R' = H, R = cyclopropyl)
38d (R' = H, R = CH,CH,OTHP)
38e (R'= H, R = CH,CH,0H)
38f (R'=H, R=PMB)
38g (R'=H, R=H)
38h (R' = Me, R = PMB)
38i (R'=Me, R=H)

a

(0]

|
aEale

“Reagents and conditions: (a) RNH,, THF/H,0O, 20-90%; (b) 4-fluorophenylacetyl chloride, K,COs,
THF/H,0, 25-86%; (¢) KO--Bu, +-BuOH, under argon atmosphere, 28-86%; (d) PTSA, MeOH, 61%,
(e) TFA, anisole, 64-68%; (f) AlCl;, CICOCH(CH3)Br, CH,Cl,, 89%; (g) NaNO,, HySO4, 51%; (h) Zn,
AcOH,; (i) 1) CICOCHCl, K,CO3, 2) reflux, 62% in 2 steps; (j) HBr3-Py, HBr, AcOH, 84%.
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7o, VAR I HFY U3 F VBRI PERICA M2 AR & LT, itk
TRECEAR-EA v 7V o T HND TEEMNL L, ANEICLKY 87/ F nf{k48a, BLT
8-7 11 1{A 48b AL L7= (Scheme 12). o-7 HES Fo R F p-A FFIANUUNLT I L
Mot SETt, RV ULEHET 47047 2= )VliilEs 0 ) REFWTT vk,
TR MR 43 B BhT- 43 &, ERFEARTAENT R U U LERNTY B -
BUKBIG S5 2 & TILAY 44 21572, 500 TC, (LA &2 N 7vAn A Z ARy
PR K LROS ST, By 7Y TRIBMATHSD N 7T — |k 45 iz, fRhivicfbd
W) 45 H8SA-EH A v 7 ) NI, p-A BRI AR UAEORMR#EERITO Z & THIE
T 48a, b B LT-. AR fRT A7 /1 46a,b X, *ed 57 0ER23 (GE—HIC

ARGELE) O EAE a7 — oRa L EOh v ) RO L O R,

a
Scheme 12
X
po!
OJ;N BO 46
H O‘K<
Me Me
Yo ab ko PMB c HO d o Me e
EtO. Br N —_— | N-PMB ————= NPy
o) S o X
o)
F F
F
42 43 44 45
X X
o (o) X X
Me f Me ° g o
- -
WY popue N .
H o Br N B
|
(J° (J ® e
F F
25a (X = F) 46a (X = F)
47a (X =F) 48a (X = F) 25b (X =Cl) 46b (X = Cl)
47b (X = ClI) 48b (X = Cl) B B

“Reagents and conditions: (a) PMBNH,, THF/H,O, 90%; (b) 4-F-BnCOCI, K,COs;, THF/H,0, 91%;
(c) NaH, DMF, under nitrogen atmosphere, 93%; (d) Tf,O, TEA, CH,Cl,, 71%; (e) boronic acid ester
46, 20 mol% PdCl,(dppf)-CH,Cl,, Cs,COs, THF/H,O, 42-64%; (f) TFA, anisole, 57-78%; (g)
bis(pinacolato)diboron, PdCl,(dppf)-CH,Cl,, KOAc, dioxane, 99%.
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FPUET MR REEFHEIGNE, AT oA FEZAEEERMESS L OGS EAHE]

ZEM A OFEHEIC L DIRMEERA IR L, 2,5-08 Ru 7 024V BRO SITHA DT )V
FNEAEAN LT (Table 8). 5,5-2 A F/UALEW 30d 13V — NMEAW Th 2 5 A HEEHYA 30a
0 BIEEDEEE LT b DD, 5-F / AF /UK 30e (71 IR) [ THIFRRERY 4 FFRRETEED Y
B L7 (ICso =120 nM). {LEH30e D SAL~D 7 v FEFADEA (30f) °, AFNENLT

FIVHNADZH (30g) |1 TEMEDBES L7z

Table 8. SAR summary for the space “A™
L0
o N | ©
O o
.

Selectivity

Compound R! 5 MR binding — — —

No. ICyo(nM) AR binding PR binding GR binding
ICso (nM) ICso (nM) ICso (nM)

30d Me Me 1200 >10000 1000 4700
30e Me H 120 >10000 740 3800
30f Me F 550 >10000 5000 >10000
30¢g Et H 1200 >10000 2200 2000

“ICso values were shown as the means of duplicate experiments. ICs, values are calculated from the

concentration-response curves generated by GraphPad Prism.

5-AF UK 30e & MR & D X BRAHERAEIEA Figure 9 1~ 4. R IZIZ T & K01k
BMERNTED, (5S)-TF o TFA~—OIFEE DA DG BT, 5D AGAES, Table
8 D SAR LN EET 5D Th o7, AFfdeE D, B3S)-ATF NI T RA—v g
BAZIE L ARG T LR ERA Z AT 2 EBABNERoTZ. —T5, SR- ATV
FEZONTHE, R ATV U3 A VB EDNARRIC L D RERa R A—va VL
BRI EAERINZ. b0 L, BS)-TF T A~—DFMGR-T T T
F~—X 0 bASGIHEEENTRNZ L 2R L TEBY, IR ntds24T
FEOPHEFIEMEN S HITHFRT 2 b D LB BND. Fio, VAT /UK 30d H3E / A F /LK 30e
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0 BIEEDRTINE WV O RER S ZDOBLEEFF LTS, (LG 30d-g DEREIIE A7
fliL7=& Z A, 5A~DAFIVFEEE AL MR 7215 C72 < PR X2 GR (BFIZ PR) {22\ TC HiEME
YRI5 Z L33 o T2 MR FEGPREIEMEDO RIE/RIER E WO RIS AZRE L, 5 LA
FNIEERRE X DR D5 bDT= DT T L—h & L GEIR LT,

Figure 9. Overlay of a compound 30b (green) and compound 30e (yellow) in MR. Cocrystallization of
MR and racemic compound 30e provided only the crystal of MR/(S)-enantiomer complex.

e TC, ZEM B IZOW AL L7z (Table 9). Z8[H] B ~ & EHILZ R S ¥ 572012, Hik
BA 25Uk N7 5024 BG 25- Rubt' e — L2 A4 U BICE L. £, 2=
Ml B OFIEIZ L DIEMHIRA IR L, ERET RICATF AL, = F L, a7 e ek
ZEA LT (38a—<c). AT /UK 38a LAY 30e & Hb~_TH T MR FEEBLEIE G LT-
HOD, FV@EEWTT ALY 7 17 m VR TIIIRRE D 1EMED SR L 72 (38b: 1Cs) =
33 nM, 38c: IC5o =68 nM). KIZ, Arg817,GIn776 & D/KFEREGZIA, EHRF T LiIck Ref
VI NHAEA LT (38e). LA LAAAD, B Rufk i omTF Lk 38 I3 MR &G FHEE:
PSIBENZIRES LT-. (654 38e 123\ TUE, BADOKFREGHIR L7z oTc B2 Bb.
HR %A 2,5-28 Ru B0 —)L-2- 7 UBRICAA U T B8 2 i 0 BT, &R IS
& (NH 15)38g ([COWTHARL, fHMiL72 & 24, fISd 208 Ru 7 J 2-4 L 355K 30e
X0 RS EE 2R T2 L3 o7z (ICso=94nM). F%% 2,5- Fu b rn—L

DA VBN E BT D 2 L TRNO VR VEDOBEFBEN ER L, KEA LT Argdl7,
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GIn776 & DOKFAEE IR L2721, MR FESBREISHESHR L7z b0 SHEI L T 5.
I HDEEY) 38a—g [T OW TR ZFHME L7 & 24, PR fEAPAETEIEIC DV T
HHR SAR THFHRPMGOINC. Tebbh, EBRIFET RICT VR VEEDNERR LI bEY 38a—c
DTG, FREEE S DU NIRRT 72 PR FEATHETEMEZ 7R LT2DIZR L (ICs =61 to 770 nM),
NH 1A 38g @ PR IEMEIIFTNEH D TH 72 (ICs=5600 nM). ZAL5HDFEFRMND, PRIZKIT D
2511 B 1IN B 2 i P M E SR IR LR E W ORI VR Sz, £, BIRE
W BT, N-ATF /UK 38a & NH (K 38g & DRI TR LIRS FEET D AT oA RSB AL
B B BISRHEFR S 7= (38a: MR binding ICsp = 170 nM, PR binding ICsy = 61 nM vs 38g: MR
binding ICso = 94 nM, PR binding ICso = 5600 nM). N- A F~/L{A 38a | % PR {Zxf L Thg b3V &
PRAETEME AR Lo 2 L, AMEAPITEINT PR FREEEONZE 2 1281 281772V — Rk
BWMEIRD I D EBEZBND. DL ST, AW 38a—g DFTIL, NH K 38g M b B
U 7RI e L BIRMED N T VA B IR L2, £ 2T, 38g IZOWTE L7 Dbz Fhid 25 2
Lz L7,

Table 9. SAR summary for the space “B™

(0]
O~ 'N
H

B

O o

F

Selectivity
Compound R MR binding AR binding PR binding GR binding
No. 1Cs(nM)
ICso (nM) ICsp (nM) ICso (nM)

38a Me 170 >10000 61 2100
38b Et 33 >10000 770 1600
38¢c cyclopropyl 68 >10000 400 2200
38e CH,CH,OH 1600 >10000 >10000 >10000
38¢g H 94 >10000 5600 9100

“ICs values were shown as the means of duplicate experiments. ICs, values are calculated from the

concentration-response curves generated by GraphPad Prism.
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BA&IZ, 28 C OFIEIZ L D MR A PHETRED & H7e 202 IR L, (LEH 38g D
Y FFY VBT UBRSNAT R, BRI T, BEOATFVELEA LT (Table 10).
v RIFFOENTEEICH 0 FEE 52 -T2 b D0 (48a), MR TFBLIUAT L
FLOMNIZ L0 BIFER D TEMEDS 2-3 (51850 L 7= (48b, 38i). M LA MR K5 GRS
2vnm )77 N R DRI O ThoTe., SRR OV TRHMI L7z & 2 A4,
W OF AT PR FEGFHETENE G [RIFRFZHE5R S 72725 (48b: PR binding ICs) = 1600 nM),
AFVFLOE AT PR FEABHETEM: 2859 S8 5 Z & 230> 7= (38i: PR binding ICs) >10000
nM). ZD K 912, AF/UAR38I TR 172 MR #E G FHETEMEA R L (MR binding ICsp =43 nM),
7> H B2 5 78R 7 1 7 7 1 )L (AR, PR: >200 fi%, GR: 100 i) ZH3 5 Z &4y

o7z,

Table 10. SAR summary for the space “C™

R

O.
LI
O~ 'N

N | N

O o

F

Selectivity

Compound R MR binding — — —

No. ICyo(nM) AR binding PR binding GR binding
ICso (nM) ICso (nM) ICso (nM)

38g H 94 >10000 5600 9100

48a F 92 >10000 3200 5000

48b Cl 23 >10000 1600 1100

38i Me 43 >10000 >10000 4900

14n - 41 >10000 1900 1800

spironolactone - 49 120 650 1400

eplerenone - 2300 >10000 >10000 >10000

“ICsy values were shown as the means of duplicate experiments. ICsy values are calculated from the

concentration-response curves generated by GraphPad Prism.
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A R

VBT E 7= 8912, X G252, SBDD OFEZHAWVTY — RMEA) 30a
DEE LT ZEIZX Y, #7)72 MR F#EGPHETEME S AR 3 X OPR (T3 L GG THETE
PEEIREIRVMENTZ AT B A RN Z JFERF D MR F5EEOAIICRED Lz, 130
DITHREFN OPRRE ZAT, UV — MEEWTH S 25-0 8 Nu 7T 2-4 355K 30a &
R U, X BEERSERARE O L0 fERAA O, ZofEF RIS fE
DICEWETYA - Ule. FREPEEHAENC L 522 A, B, C OFRES, FRFHKD 25-U R
7B — L2 A U ERADEH L o TREGTHEIER SR LT, £7o, N-EEEHR25-Ue R
PR —/L2- A VBRIBEWAT B A RERERE A ST D720 0REKR THE D Z L b
R L2, ZRHORALE, B /8RR MR 55385 7 1 3 2BRCA e iiia 5 2
DbDEBEZOND. FREIZI Y B L7AbEY 38i 18, 787772 MR A PHETEM: (Cso=

43nM) BILOIEFITENAT B A FZAEREIE (AR, PR:>250 £, GR: 100 %) /R L7,
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BB PET Y —VEBREROBRT  BIEME, BB/ =Ty LT =R MEEDIE
BT 1-TIVFI3-AF T Y — )VEBER DA L O DA rEH:

G 1B Wk 2

FEICRWLT, 7 MR fEETHEE RS L O s A RSERME A A5 25- U K

7B r— L 2- A HEA 381 & R L7 (Figure 10). LA LZRD, LiR—H——2T v
YA ZHNTUEEW 38 DT ¥ T=A T T=A MNEVEEFTHR L= & 2 A, AMeEdiR
JIe MR 7 v & T=2 MEM (ICs=83nM) Z/R L7z b DD, HFRRED/S— v L7 =2
MEWEEAT D Z BB E 72572 (30% activation at 10 M) ) . 5RVVS— LT 2=
A MEHTEWIET MZEBIT 535 (in vivo MR $5FUER]) 289 3825 2 E3HA ST
B, £z, FETOENE LR EMEA~OFE LRI RHAR TH S 2 L5, KETIL,
e, REERME, o= LT A=A MEMEOREE LT A RR T 52 L L LT

o o
/j\ )/i O -
o~ 'N =
H N/ CFs oo N | NH
N
X 7%
F Me

(o}

PO
Q0L
o s
O)\Me

spironolactone eplerenone 14n 38i
MR binding IC5p = 49 nM MR binding IC5o = 2600 nM MR binding IC5p = 41 nM MR binding IC5p = 43 nM
AR binding IC5¢ = 120 nM AR binding IC5, >10000 nM AR binding IC5, >10000 nM AR binding IC5, >10000 nM
PR binding IC5o = 650 nM PR binding IC59 >10000 nM PR binding IC5y = 1900 nM PR binding IC5y >10000 nM
GR binding IC5 = 1400 nM GR binding IC59 >10000 nM GR binding IC5 = 1800 nM GR binding IC5q = 4900 nM
MR antagonistic IC5q = 60 nM MR antagonistic IC5y = 1300 nM MR antagonistic IC5y = 43 nM MR antagonistic ICsq = 83 nM
(4% agonistic activity at 10 uM) (5% agonistic activity at 10 uM) (3% agonistic activity at 10 uM) (30% agonistic activity at 10 uM)

Figure 10. Structures and in vitro profiles of steroidal and nonsteroidal MR antagonists.

F 8 ALEWMT A B L OEAE

F9, =TT T=R MEMEIZKT 58] SAR ZHUE3 <<, {LEW 14n 35 L O 38i
DJEFRIFHERIZONT T T =& MEOFHMMZ T 7=, ZOfEE, (LA 38i I FEID

H3) Ny AT A=A MEHE, 1nM OT )V RAT 8 v OEREIREZ 100% & L7z

EHABYEME (Y% activitaion) Z7HIE, 7 L7-.
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25-Vk Ra v —/2-F U HEIROZ S ISHRRE D/ N— p LT T =X MEZ R LTZD
IZ%F L (20-30% activation at 10 uM), AW 14n JELFRER (V5 ) —/VEFEIK) 137 =%

NMEMEZIZE A LRSS T, FIRBOREEIC L > T — 3 L7 =2 MNEEOFHREME
MWD ENynoTe. ZORENG, WO RELEN Ukt 2 2 &I2Xk-T, &
T, BRI AR Lo/ R—3 ¥ LT = A MEWOWES LTbEmE R4 2 L3 cx
HEZZIT.

RENT, 8= LT T= R MEPEDOFREH A OEN IR DL, WFEED MR & Off
ARk LR UTe. (LB 381 DFERIACTH D 2,5-28 KRR 7T 274 VKK 30e & MR
& O X Mt (Figure 13B ZHR) 775, 25-U b Ko B —/L2-4 L B8R I RGO B
WIR=VHEE Arg817, GIn776 & DRNTAK I F 2t LT AKFREGR Yy BT —27 Z IR LT
% 2 EHURE ST, — 07, (LA 140 0T DIERRIRIIREC I VAR = VIR FE 72 20,
ZOXEI AR E BTN EER bID. EHIIZOBEWNCERL, WVR= VKRS
TKBREG TR Yy NT—I PB8— e L7 =2 MEMFBIZEE 2 EEZ R L TnhbH D
TIHROINEB 2T FRRZ, RO NVAR =N EEFTT 0L o0 25-Ve ke 7 F
2-FUHEER G N—U VT A=A MEWER LT, LEDZ &0 6, VR VAR
TRVFRERZEINT H 2 LT, R—=p LT I=R MNEHOREZEECE 5 L& 1 7.

{EEWT A % Figure 11 LIRS, FIROPGRICHADE, /=3¢ L7 A= MNEH L[]

BEF BT, HURBIE LT Y VB AEER LT, 8O NAEER S e L.

azole ring for mitigating partial
agonistic activity |

' polarity preferred X =N =N
, : for PR selectivity Q,Y _ _NH ];(o
L0 L e e
07N |” ; 49 50
H > ) ) !
O (L = linker) H R
o)\ | .
] T ; ~\
! SN
"Pharmacophore" ‘ Ve
51 (R = H)
52 (R = Me)

space filling and/or 1. scaffold selection i '

targeting of Arg817/GIn776 2. sidechain optimization

to enhance potency

Figure 11. Compound design of novel azole-based MR antagonists.

37



AU HMEN T SRR A R U2 2 & 2 BBIS, 7Y —VER EONE Y (SIS
DUFE LWEB R, EEHLA~T 2i T (O, N, NH) 23R L7z, £70, ZERIOFED HUNE
Arg817, GIn776 & DIKEREAIZ K DIEMEDOHIRA IR L, (rE Z (AR ERIEETS J UMM
PHEAEATHZ L L. 29 LT, ¥Ry Yy —iH8 A ET 1 > L7- (Figure 11).
ARETIE, B (V— NER) 23R%, MBHOFELETT Y &) 2 B fqaE b4 FHE
L, Fhl.

BEE BT VRO G

VT —LBEAR 49 B L O VAV —LEBELR 50 DOA%EE% Scheme 13 1T, &

v 13a (B—BEICARETTE) 2t FIPUvHAWNEE Reax T I v LiEd sS85
ZETET Y= NEREBIUS VAT —UEREMHE L, £NEN 53a,b 2157-. NBS &/
WCT Y —VER 3 AT m et LIct%, 1506N7AbEY) Sa, b ZEAR-ETH 0 » 7Y T
JNTATT Z S E LA 49 B VS0 2GRk LTz

Scheme 13°
13a 53a (X = NH) 54a (X = NH)

53b (X = O) 54b (X = 0)
“Reagents and conditions: (a) hydrazine or hydroxylamine, 2-propanol, 77% (53a) and 95% (53b); (b)
NBS, DMF, 94% (54a) and 98% (54b); (c) 4-fluorophenylboronic acid, Pd(+-BusP),, KsPO,, dioxane,
54% (49) and 74% (50).

| (ZEHA T ) —/LEREIK 51, 52a—, 60a—j DEFIEZ Scheme 14 1R9™. £, Hiflkd A
FNT 2=V b ABIPOIRE LTI T3 /55 HDWNET T b 56 RS T, &
it RIDU LA SED ZLICh Y BT —NFEA ST 2157~ ZD L%, el LTTFA
WD 2L TE T Y =)V ONHERMEARI T DR M B 5 2 LA R L. 0T,

5T D7 —NER E4ANI A NBSIZL Y 7l LILEW S8 & L7-14I1C, Au o AT /L
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S9a,b & DESA-ENH > 7V U NUFT LI LY, BINE 35 I (@R YT ) — L aHEk
51,52a—c, 60a—f, h—j Z AR L7z, 1-& R %27 FUK 60g X, (LAY 60f D~ DK%k
BRI E > THET D ETALTZ. B UL ATLE RTU63a—clE, BU UL
TIATE R6lacZt R7YV 0 62a—c & LIS, A I UEIAEITT 22 LICR VL
7. BRIV 641F, 7Tl RC L RTIVV 1KMW EDRIGIZE D ARk LT,

Scheme 14°

__ H (‘)\z(Me
Me Me
o) 59a (R* = H)

e 55 \ 59b (R* = Me)
Me R2
f Br. 9
O —_— 2\ —_—
| N
F R! N

b

Me d
S Q\/Q% 7
(o] 57a-o0 58a-1 51, 52a-c, 60a-j
A (R'=H) F R

.n
-
A

B(R'=F)
56a (R'=H)
56b (R'=F)
57a (R' = H, R? = H, R®= Me) 58a (R' = H, R?=H, R® = Me) 51 (R'=H,R2=H, R®=Me, R* = H)
57b (R' = H, R? = Me, R®=H) 58b (R' = H, R? = Me, R® = Me) 52a (R' = H, R? = Me, R® = Me, R* = H)
57¢ (R' = H, R? = Me, R® = Me) 58¢c (R' = F, R? = Me, R®= Me) 52b (R' = F, R? = Me, R® = Me, R* = H)
57d (R' =F, R? = Me, R® = Me) 58d (R' = H, R? = Me, R® = Et) 52c (R' = H, R? = Me, R® = Me, R* = Me)
57e (R' = H, R? = Me, R® = Et) 58e (R" = H, R? = Me, R® = n-Pr) 60a (R'=H, R?=Me, R®=Et, R* = H)
57f (R' = H, R? = Me, R® = allyl) 58f (R = H, R? = Me, R® = Bn) 60b (R' = H, R? = Me, R® = n-Pr, R* = H)
© E» 57g (R' = H, R = Me, R®= n-Pr) 58g (R' = H, R? = Me, R® = Ph) 60c (R' = H, R? = Me, R® = Bn, R* = H)
57h (R' = H, R? = Me, R® = Bn) 58h (R' = H, R? = Me, R® =(CH,);0H) 60d (R' = H, R? = Me, R3 Ph, R* = H)
57i (R' = H, R? = Me, R® = Ph) 58i (R' = H, R = Me, R® = (CH,),0Bn) 60e (R! = H, R? = Me, R® = (CH,)30H, R* = H)
57j (R = H, R? = Me, R® = (CH,),0H) 58j (R = H, R? = Me, R® = CH,(2-Py)) 60f (R = H, R? = Me, R3 (CH,),0Bn, R*=H)
57k (R = H, R? = Me, R® = (CH,);0H) 58k (R = H, R? = Me, R® = CH,(3-Py)) ’: 60g (R' = H, R? = Me, R® = (CH,),OH, R* = H)
571 (R' = H, R? = Me, R® = (CH,),0Bn) 581 (R' = H, R? = Me, R® = CH,(4-Py)) 60h (R" = H, R? = Me, R® = CH,(2-Py), R* = H)
57m (R" = H, R? = Me, R® = CH,(2-Py)) 60i (R' = H, R? = Me, R® = CH,(3-Py), R* = H)
57n (R' = H, R = Me, R® = CH,(3-Py)) 60j (R' = H, R? = Me, R® = CH,(4-Py), R* = H)

570 (R' = H, R = Me, R® = CH,(4-Py))

i i TFA ! K HCI
D D e T D e o
BocHN-N HoNHN g HoNHNT

61a (2-Py) 62a—c 63a—c i c 64
61b (3-Py) !
61c (4-Py)

“Reagents and conditions: (a) DMFDMA, 32%; (b) NaH, EtOAc, THF, 74%; (c) methylhydrazine,
EtOH, 81%,; (d) R-NHNH,, TFA, TEA, 2-propanol, 19-97%; (e) H,, Pd/C, MeOH; (f) NBS, CH;CN
or DMF, 30-99%; (g) boronic acid ester 59a or S9b, PdCl,(dppf)-CH,Cl,, Cs,COs, THF/H,0, 5-52%;
(h) Hy, Pd/C, EtOH, 88%; (i) tert-butyl carbazate, EtOH, 55-90%; (j) 1) NaBH3;CN, AcOH, 2) TFA; (k)
1) hydrazine hydrate, NaOH, 2) HCI, 83%.
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BT VB b AT O BRI R & B0 & U CORIERIS 2 350G & 2 A rkiba e
S L, fEAWY) 6Ta—< Z AR LT (Scheme 15). AVEIE, N-SEEHIL T —/L L& T /L o—
I E DWSFESTRE LT UNABHAE AT D 2 L 25 e 35, NER Y —/L 57b %
Tk, BONIALEY 65 B BFET L a—)L & OIIERIIAT L, 1 (7B e S —L
66a—c &3z, ZDLE, MBHOEHNIE DR DA EEMARGREIAE L2, WEE Yo
TNAIT LT va~x 87T 7 4 —=IZLVGBETRETH -7z, [FHIT 66a— 7R 1 T AT
)V 59a & DEA-ENA v 7" U VRIS L, ALEY) 6Ta< ZERL LT

Scheme 15°

Me Me

O
a Bra A b Br. c J/: O Me
57b _— | N —_— N — P A
NH N H | N
\
R N
F

R
F
F

65 66a (R = n-Bu) 67a (R = n-Bu)
66b (R = i-Bu) 67b (R = i-Bu)
66¢ (R = (CH,)5CF3) 67¢ (R = (CH,)sCF3)

“Reagents and conditions: (a) NBS, DMF, 98%; (b) R-OH, PPh;, diisopropyl azodicarboxylate, THF,
11-30%; (c) 59a, PdCly(dppf)-CH,Cl,, Cs,CO;3, THF/H,0, 5-43%.

7 X RET0a, ANVAKRCT I RET0b, T ) F/UK T3 DERLIEA Scheme 16 1T
b FeXx i mF Uk 57 OKEREZ Foubtg, TR DLAT Y RERISSELZ LTI Y
N1 68 2157=. (LA 69a,b X, 68725 3 THE (BT —ABRO7 o, 7 ¥ REDE
It, 72 ) IEOT LB D NIF AT =) ERRCEK L. 55T 69a, b A8
A7) RN T2 LT, 7R RRT0a B LA R T I RKT0b 2GR LT-.
VT ) TR TINE, 5Tj DY T VB E T nwktk, RBEHOKEEEE T hv T
RU & DMIESINZ LD T ) FA~ETEHL, BARICAR R VBT AT /L 59a & DEA-H
WA 7)o TN T Z S DB L.
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Scheme 16°

Me 5 Me /J/:O O Me
I-
N
a \ \/N borc N d o m \ A\
57j _— N _ N\\\ . N
N3 HN-x . O HN=-X

F F
. 68 69a (X = COCHj) 70a (X = COCHj)
69b (X = SO,CH3) 70b (X = SO,CH,)
Me Me io O Me
Br. Br
N f N 9 0” N N
N . N - H | N
OH \\\CN O L\CN
F F F
7 72 73

“Reagents and conditions: (a) 1) TsCl, pyridine, 2) NaN3;, DMF, 83% in 2 steps; (b) 1) PPh;, THF, H,O,
2) Ac,0, pyridine, 3) NBS, DME, 94% in 3 steps; (c) 1) NBS, DMF, 2) PPh;, THE, H,O, 3) MsCl,
pyridine, 80% in 3 steps; (d) 59a, PdCly(dppf)-CH,Cl,, Cs,COs, THE/H,0, 44% (70a) and 33% (70b);
(¢) NBS, DMF, 69%; (f) acetone cyanohydrin, ADDP, PBus, toluene, 76%; (g) 59a,
PdCl,(dppf)-CH,Cl,, Cs,COs, THF/H,0, 43%.

{59 79a, 80a, b DE %% Scheme 17 12777, HIRO TR IAVEY) Tda—c b KTV
ERONSETZZIT, U7 by S6a EEERMESRE THER SEDH Z L TE T Y —)L T5a—¢ Z157-.
v R AN A T AL, 28T v a— L N AL LT A b AR TTa— & L, DAST

ZRHWTCT M AR Y 7 v R MET A Z & TLEY) T8a—¢ BT, 15512 T8a—< iR

a
Scheme 17
Me
Br. A
0 a OH b | N
X HANHN. X N\\/{
F X
74a (X = Me) 75a (X = Me) 76a (X = Me) 77a (X = Me)
74b (X = OBn) 75b (X = OBn) 76b (X = OBn 77b (X = OBn)
75¢ (X = CH,0Bn) 76¢ (>< CH,0Bn) 77¢ (X = CH,0Bn)

74c (X = CH,0Bn)

_Dr L e LAt
n F% ol

78a (X = Me) 79a (X = Me) 80a (X = OH)
78b (X = OBn) 79b (X = OBn) 80b (X = CH,0H)
78c (X = CH,OBn) 79¢ (X = CH,0Bn)

“Reagents and conditions: (a) hydrazine hydrate; (b) 56a, HCI, MeOH, 47-66% in 2 steps; (c) NBS,
DME, 4% in 3 steps (76a), 98% (76b) and 96% (76c¢); (d) Dess—Martin periodinane, toluene, 93-99%;
(e) DAST, toluene, 39-71%; (f) 59a, PdCl(dppf)-CH,Cl,, Cs,COs, THF/H,0, 40-61%; (g) Hy, Pd/C,
88% (80a) and 70% (80b).
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Pt ATV 59a & DAR-EA v 7'V TR L, AEEW 19a—< 26k LT=. {bEW
80a,b (L, 79b,c DXL VNFLENIKE MRS L > TiRET D Z LIk D Gk L.

{bE) 84, 88 DA% Scheme 18 IZ/T. B R 7° 1 E/L{K 58h OIEH - oo/kfig ik
WAL L TCT VT B NIZEB LTS, AT ~7 Ry L7 8 RIS, FOUKEE
AT D ZETAT AT M AR 8 2157, 82 D7 R L% DAST VT Y7 v
LU, Ra BT A7V 89a &L ORI » 7'V o TRINAT T2 & T, (e84 26
LTz, E£72, (LEM8TIE, ATFNT MUK INOLLFITRT 3 TRAZRTAR L. £
P82 % NV ZF AT IAFHERCTYVI AR 7T — R ERESH TV LT ) —bo—T
IR 8S ~EZHAL, F0 T, BRIEE U U LAHE T CHIREY (IV) ERUGSETIZRICT T 7
FIT =Y LTNAY RCUET 52 8T, 178 RS AF V7 Rk 86 2457,
BA%IZ, 86 D7 b DAST ZHWTY 7 v b U LAY 87 2157-. HoNTAtEY
87 ZEAR-ENRH A v ) RIS Z Ik, BNET LAY 88 ARk LTz,

Scheme 18¢

Me Me Me O
B
a Br o b r S c Br B d

, _— / —_— ’

58n —————>= N N N
\\>~H \\>~Me \}Me j\Me

F g F o F F ¢
81 / 82 83 84

Me O.
@r @r L.
N
F e on
88

F
TBSO F OAc

85

“Reagents and conditions: (a) SOs;-Py, DMSO, TEA, 70%; (b) 1) MeMgBr, THF, 2) Dess—Martin
periodinane, toluene, 77% in 2 steps; (c) DAST, toluene, 28%; (d) 59a, PdCl,(dppf)-CH,Cl,, Cs;COs,
THF/H,0, 30%; (e) 1) TBSOTT, TEA, toluene, 2) Pb(OAc)4, K,CO; toluene, 3) TBAF, THF, 4) DAST,
toluene, 10% in 4 steps; (f) 59a, PACLy(dppf)-CH,Cl,, Cs,CO;, THF/H,0, 34%.
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VLS in vitro IS ORI E AR

FH U — MEROPRR

FTU — FMERE BT, (LE Z ORIz A FVIRZEE L CTix 07 > —/LafEk

Ak, FHIEEER L7z (Table 11). (X CDITHGET L2 3 2O 7 YV —/LihE(k 49, 50, 51 O
TI-ATFNET Y —VGHEIR S DS, fied BAF7RIEEZ R L2 (ICs =290 nM). A& X (FHE
BSVET R BRI EN TN D Z e h, RENIAIRIRIEE A KV IFATE b D EEZ L
ND. KT, NEE X COBKMAIENEHZ IR LAY 51 O 3 (LA FAREAEA LT
& A, BB Y MR FESBLEEE IR L= (52a: ICso =110 nM). EZ/2Z L2, 52aid
RIFIRTEEZ R LT TR, ZARERYE (FFIC AR, PR) bRIFTHY, SHIZLAR
—H == T v BANIBNTN— Uy LT A=A MEEEIZEA LRI T2 3%
activation at 10 pM). ZAUHDFERIZHESE, 13-V AFNE TV —/URAARTEICBITS Y —
RERE LCGRE LTz, £, B8, F_B2CTORBRESBIL, (LEWS2a D471 41
NUB VB LN Y F XY VB A VR EBAUC T R RB I UOATFNEEENE
AVEALTZH DD, ZiLb DOERiT MR f A THETE 2 iR S E 720 » 72 (52b, 52¢). 2O
Hib L LTEREN, TR EIATAREICESTELTINVAaRBUREEYT Y
—NVEBRE DO UV AR A= gy (EEa AR A= 3 ) BILc@BLE 72> T
T2 RTREMESS, 1A 52a DU A4 3.4V BR 8 T EE O ZEMAME A W) 14n <0 38i L
DS/ NI ST RAIREMER ENB 2 bz, ULEORERN S, bR 7Ta 7 7 A VERL
T2 13-PAFNET Y —VHEEKRS2a 2 ) — MeEmE LTEHL, S bR5REEEIT-

7-.
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Table 11. Exploration of a central ring as a new template”

-
;o O
0 N X,
H
Z

O Me
R
F

Y

/

Selectivity MR
Cmpd Azole MR binding — o
R R' ARDbinding PRbinding GRbinding antagonistic
No. core 1Csp (nM)
ICso(mM)  ICso(mM)  ICsp (nM) ICsp (nM)
~o /N\
49 /f#““ H H 3700 >10000 1600 >10000 nt”
Me
So /N\
50 /,L<O H H 710 >10000 >10000 >10000 1400 (3%)°
Me
51 [;N H H 290 >10000 >10000 >10000 170 (1%)°
Me
Me
52a A N H H 110 >10000 9800 3200 160 (3%)°
N
T Me
Me
52b T ;/N F H 190 >10000 9300 2300 600 (2%)°
T Me
Me
52¢ :\ N H Me 150 >10000 >10000 2500 350 (8%)"

“ICsy values were shown as the means of duplicate experiments. ICsy values are calculated from the
concentration-response curves generated by GraphPad Prism. “Not tested. ‘Agonistic activity at a
concentration of 10 pM.
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BH 7= b HRBEORET L

ZEFRIEIC K HIEMEHR A BIFF LT, 1 AL A FARE S ORI~ & 2 L7
(Table 12). TFIVIADOZHITIEENNBEI L7 H DD (60a), [REHEN S HITHE LT n-7
1 E VIR n- 7 F VA O CIIHIFRRE 0 1EEDHETR L72 (60b, 67a). FFZ, n-7F /UK
67al3 A TR & LT SRR ) 72 MR ATHENE A2 7R L7z (ICso=22nM). F 7z,
SIAUAIBEA A3 DA Y 7 F UK 67b B J)78 MR fEGFRETEMEZ /R L2 (ICs = 60 nM).
INHOFRERNG, BT Y — VB b AL SER S A Z TR T D H O REDORESD
ZEPFAET D Z EAVRESNTZ. £2C, ZOZEME L VEICHETHL, A E~D
RUBUER (60c, d) BEOYT v FEET- (67¢, 84, 19a) DEALRT LTZ. N-7 = =/L{K 60d
TIHEMERRIEIZIRES L2 b DD, No_o DD T CIHENEDMERF L7 (60c: ICsy =
100 nM). ZALHOFERNG, B BIZEmm OB AT HBRITITY o —& LT
CEH—DLULEDATF VNN ETHDL Z ENHALNE ST, T, ZORFRTRD
BRI MEE R LTALE ) 67a D n-7 TN FIZ 7 v IR 28 A L. fE%, Zhbo7
v ALK 67c, 84, 79a 1T TN B HIREE D IEHEIMEIR L. T, LAWY 67c 8L U 79a 1%
ICso A3 10”7 M A— & — Db T 7 ABREREZ 7R L= (67¢: ICso= 8.4 nM, 79a: ICsp=
5.8 nM).

ZOEINE, 1 MDA F VA mmEm IR~ S 2 5 Z 212k Y, HiFp@D MR
FEOTHEIGEIERT 2 Z LV oTe. E£72, ZNHOEMD/ = v LT T=A MK
PEINPRHBENEE Th o7, —HT, TNHDOEMIMEEMOIREMEZ R SE Y |
ADME-tox 717 7 A )b, KHZT v MIBTHLEZEMLEILSE D Z &P bnE o

7= (rat microsomal clearance > 100 uL/mg/min). —fi%\Z, JEEMEDEN MEENIAEZLEEMITZ

i

LUVMEBNCSH D Z ENEL BN TS, P Z2 T, ADME+tox 717 7 A /L (RRCETZ
EME) oA R L, JEEMEDS K ORI LT8R ORRISFE 752 & & LTk

1 4) NEAPEOFRIE & LTV logD 1L, Wb pH74 128 2= TH 5. »
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Table 12. Exploration of lipophilic side chains”
(0}
LI L
N | N
N
(J =

F

Selectivity
MR MR
Cmpd AR PR GR logD
R binding antagonistic
No. binding binding binding (pH 7.4)
ICs5o (nM) ICs5 (nM)
ICso M) ICso M) ICso (nM)

52a Me 110 >10000 9800 3200 160 (3%)° 251
60a Et 510 >10000  >10000 5600 950 (—1%)° 2.79
60b n-Pr 81 >10000 5700 1600 180 (1%)° 3.20
67a n-Bu 22 3600 4000 1400 45 (0%)° 3.64
67b i-Bu 60 3700 4300 390 49 (-7%)° 3.52
60c Bn 100 5600 2000 630 64 (—9%)" 3.55
60d Ph >10000 nt’ nt’ nt’ nt’ nt’
67c CH,CH,CH,CF; 8.4 >10000 6800 1100 33 (6%)° 340
84 CH,CH,CF,CH; 10 9200 4000 370 18 (4%)" 3.11
79a CH,CF,CH,CH; 5.8 >10000 4000 540 27 (11%)° 321

“ICsy values were shown as the means of duplicate experiments. ICsy values are calculated from the
concentration-response curves generated by GraphPad Prism. “Not tested. ‘Agonistic activity at a
concentration of 10 pM.

587772 MR #EABRETEME & FREEPEDIRI OIS A HIF L C, B 7 Y —/LBR | ArfIgH Flch
MILA AT 28R RS2 Uiz (Table 13). MRMEEEE LTIL, Arg817, G776 & DO/KFEES
PHIFCE BT 2 RIS A VR T I NS, o7 /3, KL, vV UVBER L. o
NHDEAYIE, Table 12 1R LiAbA & ATHREMEA K E IERIL, £< DLEmT
RAZLENEZ 7T ADMEtox 71 7 7 A VISR E S Dz s Lz, 7 F7 X Rk

70a, A XL AR T I RRT0b, 7 ) =F RT3, 3-8 Rk 7o ek 60e X AT

46



JUR 52a L HEARTEMNEEI L7 b DD, 4-B R 7 F /UK 60g CTIIiEMN L, 78
F172 MR A THEEMEAZ R L2 (ICo=75n1M). £72, 3 DDLU L A F/LHER (60h—j)
IZOWCRHIEL72E 2 A, 3-B'U UL AT ILEHEIR 60i DD 172 MR FEE G2 7R
L (ICsp=36nM), ZEHRIETONENEMEICRE BT L 2 L2VhoTo. 3-BE Y DL AF
PR 601 | THRIIT DR DK 60e KV b 3 RGN -T2 2 LD, oY v
PR EZEFRIFT I MR EFRSAKFER-HEA L TND T EDVRIBI N, ZOLHIL, BTV —/LER
1 2 A F/VEOFRABEA~ O T &, AR ONLECHHAIZ > T MR G THETEM: 2
FRCE D Z Emiole. fEWT, Table 12 TROLNCRRESHEIZ, 1HHEOHERAZ IR L
THRMEHIEE B~ 7 » FIF OB A Z T L7Z (80a, b, 88). HRMMIBHE LT, HEHHHIRD 3-
ERed 7m0t ReX o 7 FAREZRNL, Vo h—DAF LU b7
Yy REFEZBA L. LAY 88 TILT v REFDOBEANENRH LN >T2b DD, bE
) 80a, b TIIHIHE U ITIEMEDMETR L, B{bAMILI TR 72 MR i A THETEMEZ 7R L72 (80a:
ICso=51nM, 80b: ICso=38 nM). HFlZ, LAY 80a TIX 7 v R F-EADLENFE THY ,
KT D 7 FRIEEHYAR 60e & Lb~T 8 (FFRAR ) 7eii M2 R LTz,

VL EOREIORER, 4 SOILAEY (60g, 60i, 80a, b) 735, NERMEIMEL 088772 MR fi5&
FHEEME A RS 2 LDV oo, 2B DAEAEIE AR 3 LOVPRSKTS D BIAIME A 77,
BENTZBRWEIEE R LT, £, WL/ S—3 % b7 =2 MEHEAIZ L A ERE R
Motz AEE) 60g, 80b DO MR 77 # T=A MNEMIITRRE CTH 7203, /LAY 60i 35 LY
80a (XA R T hAZILET D317 MR 7 > Z T= A MEMEEZIR LTZ (60i: 1ICso = 36
nM, 80a: ICso =71 nM). L2>L7Z2013 5, 3-E U 2L A F UK 60i [ ARIAMEMEN L 7= H DD,
Ty MFI 7 v Y —AZBTOBIERENS L TR LEETH DL ZENHLNE o7z (>
200 pL/min/mg). O E Y L A FIVFHEIK 60h, j & FEROFMER TH -T2 LD, ZnHD
FHEAPE L THET 5 V7 U — L A X REDNRIRTH L AlRERE 2 bivlz. —J7, fk
E 80a 1ZEAF72 T » MUMECEMZ/R LT (42 wWminmg). S HIZ, 7 v MIBT 535
HRERIRIZISUVNT, 80a 1340 21%0D BA Zor L, BAFRRRARINMEZ AT 5 Z L3 anoTe
(Table 14). ZD X 912, (LG 80a HENE, EIUE, SEMEHREDOMEIZIBW TR H/NT VAD

47



BUWMBN=-7 077 A )VER L. 2T, 80a ZKact2{bame U CGEH L in vivo i858

% 5k L7z,

Table 13. Exploration of polar side chains targeting for Arg817 and/or GIn776"

(0]
L0t
O~ 'N N

H | N

N\
(=
F

Selectivity
MR MR
Cmpd o PR GR . logD
R binding antagonistic
No. binding  binding  binding (pH 74)
ICso (nM) ICso (nM)
ICso (M)  ICso (M)  ICso (nM)

S2a Me 110 >10000 9800 3200 160 (3%)C 2.51
70a  CH,CH,NHCOMe  >10000 nt’ nt’ nt’ nt’ nt?
70b CH,CH,NHSO,Me 250 >10000 >10000 >10000 2000 (5%)c 1.7

73 CH,CH,CN 530 >10000 >10000 4600 490 (—l%)c 1.89
60e CH,CH,CH,OH 440 >10000 >10000 >10000 680 (2%)C 1.99
60g CH,CH,CH,CH,OH 75 >10000 >10000 5400 130 (8%)c 2.16
60h CH,~(2-Py) 2800 >10000 >10000 >10000 990 (—14%)c 245
60i CH,-(3-Py) 36 >10000 >10000 1700 36 (*4%)6 222
60j CH,-(4-Py) 520 >10000 >10000 >10000 430 (*8%)0 22
80a CH,CF,CH,OH 51 >10000 >10000 2400 71( 1%)C 2.05
80b CH,CF,CH,CH,OH 38 >10000 >10000 1300 540 (1%)C 2.11

88 CH,CH,CF,CH,OH 95 >10000 >10000 2500 180 (3%)C 234
spi - 49 120 650 1400  60(4%)°  nt’
Epl° ; 2600 >10000 >10000  >10000  1300(5%)  nt”

“ICs values were shown as the means of duplicate experiments. ICs, values are calculated from the

concentration-response curves generated by GraphPad Prism. “Not tested. ‘Agonistic activity at a

concentration of 10 M. “Spironolactone. “Eplerenone.
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Table 14. Pharmacokinetic profiles of compound 80a in SD rats”

CL Vdss AUCo24n, po.
MRT,, (h) BA (%)
(mL/h/kg) (mL/kg) (ng'h/mL)
990+ 165 1356 +£59 662+ 372 3.77+0.66 214+12.6

“Compound 80a was administered to SD rats intravenously at 1 mg/kg and orally at 3 mg/kg (n=3).

A LS 80a D AEYTEMEHI
DOCA/BHEEINET ~ F&FHWT, LAY 80a DI (FEIEAH) BLOBRWER (KB¥EE

EHIMER) 12OV TRl L 7= (Figure 12). {E:A4 80a (100 mgkg, q.d.) LA R /) Z
7~y (100 mgkg, q.d) % 18 HREFR Q51,7 BB L ON4 BRGE%ZOINETE (SBP) 3
FOMAEL HR) ZHIE L7z, F7-, Hm&EEG5 24 BERITIREZRIE L, FO%5K
(XD RESEERZNE Lz, ZORR, Wb, Dl A C8 %5252 L
72 < vehicle # 58T LA ER MR FEHZ R Z L3 B0 L 72572 (Figure 12A). %
7=, WHEEMOERIIREDO L O TH 7. —F, LEW 80a 3T > Ru i L s RS HIE
FHOWIECH HIGEEBELL OV 2RI ToDIZHR L, AR T2 R URGEECIIE
FREBLOFELRBDPHERS N (Figure 12B). Ziu, L4 80a DR SEN- AT 1
A FZFREFEC L DR TH D LB X HiILD.
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(A)

B

—0—Vehicle -8—80a 100 mglkg —&—Spironolactone 100 mg/kg

[
o

200 - -
E25
190 - =
= s 20 4
T 180 * >
£ * °
£ 215 1
= N.S. 3
& 170 — s
o0 [ 1.0 4
2
160 2 o5 |
£
@
150 0.0 -

0 7 14 Vehicle Spironolactone

Time after administration (days) 100 “"9"‘9 100 mg/kg

Figure 12. Anti-hypertensive (A), and anti-androgenic (B) effects of compound 80a in DOCA-—salt rats.
(A) DOCA-salt hypertensive rats were treated with vehicle, compound 80a, or spironolactone at a dose
of 100 mg/kg for 18 days. SBP and HR were measured by tail-cuff method approximately 24 h after the
7th and 14th administration. Data were shown as mean £ SEM (n = 8); *p < 0.05 vs. vehicle by
repeated-measures ANOVA, which indicated significant group x time interaction but not the main
effects of group and time. N.S. means not significant. (B) Seminal vesicle weight was measured by
autopsy after the measurement of body weight approximately 24 h after the last administration. Data
were shown as mean = SEM (n = 7-8); *p < 0.05 vs. vehicle by Aspin-Welch test.

DX, AEEY 80a L invivo RERIZBWTT v Ra USSP ERZ R~ 2 &7
TR Z R Ui, 261, (G 80a 3MWEAR V& L BRERIVER O &/ S W,
A MED > OREIRAY T2 2 MR 355 T 5 2 L 2R DR TH 5.

FOSE (AW 80a D X RS L OV ER
LA 80a & MR & 0 X ittt 4 Figure 13A (R, AFESEEIC LD, LAY

80a 3 =N FE TOMLAM EFFHIMR O LBD NO AT t A RiEGTA MIHEEGT 52 LAVR
SN, Flo, NUYARY U3 F BRI AsnT70 F LT Thi945 LKFEREG L, 4-7
AR R BRI 2 AT 70 8, ARAREVHEREIL T\ Z &2 o
2. EBIZ, BTV —B | AHBEIE Arg817 <° GIn776 OJFANZAHE L TRV, KEgEN
GIn776 L EHIKFRES L TND Z EDBHLMNE IRl E70, B B 7 » FRIR-FI3JEFHD
T2 B E WK BERE R TN T D Z L IR ZEH R FRHE L TV Z E D, 2B D
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7 v R OB N K HIEHEER R X R B BRI L 2 b L B2 bz, E£T7,
{AIEE DKL DEEVEE D RN X D GIn776 L OKFREAOIEL, 7 v FRIFETEAICK
DIEHEHEIRO—K & LTE 2 b,

MRALEH) 80a & MR/VE R 7 F L2- A L ik 30e & D AG % Figure 13B 127K
. {tE 80a 28 GIn776 LEFAHANENT5—FT, Yk FrT7 T 2-4 U aF8k 30e 1%
K Fa I LTOKFTREE T v U —27 2B LT Arg817 38 XU GIn776 LAHASERI L TRV,
MR CASL OKFRE S DA RE S e D Z &0V inode. ThETITHRbRE
EIETEIEFARE D, ZOEND = v LT I = MEEOFRTUEAES B5- L Tnb &
EZ L. ZHDOFEFRIE, MR FEFEEOERRIZINT Arg8l7, GIn776 H3BH5-79 25 /KFEHE
BOMREREEST D2 &N, "= VT =R MNEWE T 57200 AT 7 a—F
ThHLZEEATETLHHDTHD.

Figure 13. (A) X-ray crystal structure of compound 80a bound to MR. (B) Overlay of compound 80a
(green) and a dihydrofuran-2-one derivative 30e (orange) in MR. Yellow or orange dotted lines mean
hydrogen bonds.
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am i i
VIR TE L DI, MEEEFAROR OO M A S HHL Y —ViFgk a7

AL, FERAIREREEZ BT Lo oL JOMIBHORELA1T 5 Z L I2 kY, &iEhE,

ENEPPED D/ =2 LT T =2 MEMEOE L7 MR #5HUEEORIIZEEI L. £z, K
WFZEZ & 0, MR F#HEEOIERICIBNT Arg8l7, GIn776 VO /KFEEA O Z 5 =
EDVN—=T LT A=A MNEWOREHARRT 70 —F L0 55 2 L2 TURLT.
B IZ L0 R U738 A 80a 1, /~—2 v LT =X MEWEAIZEALRST, 872
MR FEATHEREM: (MR binding ICs = 51 nM) BXOENT- AT oA RZEEERME (AR,
PR: > 195 f%, GR: 45 /%) Z#/~xL7=. & 512, 80a X DOCA/EBHEEMIET v MIBWT, T
N7 oSS ER 2o 2 L e S BARBEEERZ R LTc. ZRH0RRIE, bEYw
80a 73, #7172 MR #EHUER 24 Lot Lt o BEEREIER OB L 75 MR f5HEEC
D EERETHHDOTHS.
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T

AWPZETHEHRL, 5070 MR FEGUER 24 Lo otiads v o BERIVER 278 S 7220 il

MR $EHEROAIHZ BRI 21T o7-. MR/ B REAROMEEEHRATER L Tz D
HHRAANR Y IR YD B U BERE T A L, FI S ORI RRE A R LA O

IEEVEFRBINI e L OVEMEMER I 2T - 7Rk, ARE T2 7 07 7 A LA/ HfEa D
MR EFEEA AT 5 Z LITHEh Lz, AWETHEONIRAALTICE L 0D,

1.

58072 MR fEGRRETEME 2 AT 28 MR #E5EEORIH 2 BRI, oy %4 03-
FUBREATH HIS by MEGY 1a 200 U — RAIHB KOG A To7-. A m
)T N OFEFRESREBIL, 1a0 N Ty aFT U7 VU 22 OREMEE
BILAEAL, NUBVROBACL VIEESERT 2 Z &2 R LS. 0T, #iid
BRDND BB~ & KR v ERS OZ Rt L, 16 JOSEiieD Rai/e 3-1 ) 7
INABAFIET Y —VaFER 14d Z R L7, S 6255 ki k0 R L7 bEY
14n (%, 787172 MR FEGTHENEME (ICs = 41 nM) BLURLF/RAT A RZRERIE
(AR:>250 1%, PR, GR: 40 %) &7/~ L7=. (B8 —Hi~5F/SH)
s N QN;N

F

1a 14d (R = H)
14n (R = Me)

LA 14n OFEOHS- (100 mg/kg) 13X Wistar 7+~ MMZIBUWTHRH Na' /K DA E 72550
EZRL, 7D DOCA/BHEINET » MIIBWTAY R ) T2 ko L[REEORT )7k
JEERZ R LTz, ZOORED G, (LEW 14n 255817 EEREZ A L, 12T DfE
FIE MR FEHUERNICIE S 2 L3R Sz, (=5 LH)
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3. RUFFH DA UEEEKIZBNT, UTISRT 12-07 VU — /USRS MR §55

PRETEMFEBUCEHE MG CH D Z L 26N L. (= MU~ 1)

4. 58)72 MR fEGRAETEEZ A L, 220 AR BEOPR I L TREAFHETEME A RS20 A
EP 72 MR F5HEEOAI A BANZ, U — FMEAH) 30a OEdbA1T 72, X B3
WSS XA ETIA o L b a0 2 C, JRPEEHILC K 578 A, B, C
DFHLHIERED 2,5-P 8 Fa b r—)L2-A VB~ DU I - ThE G ETRE) Y
BT 5L, NAEER 25-0t Fo b n—L2-4 U BRARMAO®RET 5 2 L2k En
AT aA RZERERPEPMGON L Z L2 R Lz, Zh b ORaibofER, 77178 MR
FEATHENENE (ICs = 43 nM) 38 L OB I 2 FEF T @V VSRR (AR, PR: > 250

¥ GR: 100 %) 23 kA 38i 2 A Uiz, (G =5 _Hi~55 1)

Me
(0] (0]
L1 J IO
TH T = W T
(2 ° (2 °
F F
30a 38i

5. FEiEME, EREIRM D/ =L LT T = R MEMEOIR L 72 MR #EPEEOAIA BB,
HHLT ) — VIBER AR LT~ 1ZUDICHEAY DT YV —VERERE LREE LT -7 L
XV3-A TN T —)VEREIERITE, RN RIEE N LD | (HBHO R L&
THZ 212Xy, R—=v L7 A=A MEEZIFE A ERST, #1705 (MR binding
ICso=51nM) BLUENT- AT 1A FZEAEERME (AR, PR: > 195%, GR: 451%) %7~
L& 80a 2 R L=, (B = =5 —Hi~5EIuE)

;O O Me
o N | N
N F

F \\{OH

80a
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6.

7.

8.

BT —)LAFER 80a OF% %5 (100 mgke) (%, DOCA/EBHEEMIET ~ k& V= in
vivo BRERIZISWT, 7 v Ru b ST E ORIE ChH D MEREBEDIK T2~ 2
LR AR ) T 7 b ERFEORIGEIEFEMNZ R LTz, 20 X518, (LAY 80a 73
B87)72 MR AEHUER 24 Lot L& o BEEEIfE O L7281 MR #5HEEch 5
Z LT DRERDF O, (B =B )

MR FEFEROZERICIBT, Arg817 3 XN GIn776 3BE 535 /kFHEiE G O A TRETT 5
T EWN— R LT A MEWREG OO OF R T T a—F L 720 552 L&D
TrLie. GE=E5ED)

AHFFENIBNT, MR/ Y 7 FEEIRD X ARG S @A TR U Chai{bha i L,
MR FEFEROEEZRICIT 5 SBDD 7 7 0 —F O A2 b OR Uiz, iEEER AT
DOIGHDHCA DS B <, ZEMIFEHEIC K DBOKMER AR 0153 MR S ABHEG M
ORISR TH D Z L #ALNI LT, (BB~ =)

IS DOWERCRITE, A1 OERA) MR ST & NN RN Y T ROYRER

WMRICA MR 252 5 6D THD.
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ARG SLDIEFEI LOVERRIC 872 V), FARTHPERE) 2 DAEE L AMEfEZ 5 Y £ L 7Rt JRSr
R R AR o LE T

AL OFLEI DT, BHRER LONBNE 25V F LIRSS 20 |’
SRRSO, BRSSPSR BRI, ARSI AR A,
72 L ONSHFA RS R FHEERd?  TIARIES AR LR LR £

AMFEORER A B2 T TZSWE LT, ol H3E G TEEMIZEATIAS R K hC
&, JUEIWIIEAI TS AR IS U R R

AU I RIERBR K = > FEFEIFEE  EAIERIE O 2SO T Thivz b 0
THY, ZIIJEHULE L BT ET

{EAEWERIC ZHTEE £ LA TR B L, A= =
v NETZEE KEhMEE L, LR L, EAREREL, (LRI ETER R
BPHREIC, A= N HEIEE AR, Array Biopharmaff: Christopher S. Siedem
&+, Tony P. Tang{#i+:, Cassandra Gauthierf, Lisa A. De MeeseX;, Steven A. Boydf# |2
HELET. AWFFEOIEHERERZ ZHYTAWVIERM IR B = > N EEER  valE
Rt L, TEERIGIREASE =y N TFEE KIBERIK, Yry=7 bvxU Ak
IN—T" AT, SUERREEEAR = PEEIER HBHRSETIR, fEERI
AR =y NEREE MATS I L, ERHEE S L — T A e R,
PARRERE = EEIER AL, YRR EEIE R TRt
K, AMESMRENE K HEFRKICEH LT, AEOZRIE R yF o /2708 L
XA ST 2 ZHYATHE £ LA igein ) b —F <~ oy —  Hifathidt, (b
FHRFCATERAEE RS L, AW TR TR SRV, o
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BAPR = NEESEE PRI L L 7. AW OF Y EERER 2 Z Y
TEWGIAEESRERE /NPA L) RIS L 7.

A SCOVERIC T2 Y, e TS & TRUE 2 THE £ LIZPHRERK 2= U ¥—
Fex V¥ — BHEHERL, BROEPREAR =y N —TF~x Vv — [T,
fegepaT PTG, TEERAGEPREAEE L= v M EIIER Mok R

BLET.

AR, AR ZTEE £ LT Tl 2 @ L £
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RERDHED

RSB 2 ~22 L ("HNMR) (% Varian INOVA-400 (400 MHz) % 72(% Bruker DPX (300
MHz) #HWCHIE L7z, (b7 MEIT T AT T o2 NEkERE S LCHYY, 8 (ppm)
TRLEZ. ZEBIILITOLHICER L s, Y7Ly hid, #7Vy b, U7 Ly
Ksq AAVTy R dd, ZTIVET Ly ksdt, VR 7Ly hstd, NIVTAET Ly
cstt, N\UZV MU Ly b ssep, 877 b squing 747w B brs, 7R— RV
Ly b ym, vV F 7Ly b SEEER (JE) (30 (Hz) THELLTZ. 43HEUHPLC (203
Waters UV F5HL L 27 2y [Develosil ODS-UG-10 77 7 A (5 pM, 4.6 mmx150 mm)] % V>, 0.1%
? TFA Z 512 5-90% A/7& b=~ U VZRBEE & LT, BOSBNIERE 7 o~ K27
77 4 —% M, Merck t£0 60 Fosy 7L — M EITE LTV T HONH U BT L—
Feffwiz, 7a< b 7T 7 4 =ICX DRI U BT I 60 (0.063-0200 E72iF
0.040-0.063 mm, Merck £t), HH42 U %41 (ChromatorexNH, 100-200 mesh, &1V 7
1) 7213 Purif-Pack (SI60 uM or NH 60 uM, & L3V 274 &V CTiTo 72, TR,
A IR AT TOTIC AW, TTEOHT (Anal. 159 B L OEDIRIEL &5 A~ hL
(HRMS) [T HAAIZERT CITodV . AEMTEMZ 3 il L 7 A S ORI (> 95%) 130ty
W do 2\ 3594 HPLC 12 L Y 2 L 7=. 4341 HPLC (21 Shimadzu UFLC ¥ A7 A [L-717 A
2 0DS (3.0 mmx50 mm, 2 pM)] Z VY, 0.1%D TFA % &Te 5-90% /K/7 & b=k U L% FH)

FHE L THWE.

H—EITEET 5 5R

6-Pentanoyl-2H-1,4-benzoxazin-3(4H)-one (3b).

2 (10.0 g, 67.0 mmol) D 12-¥7 muxH > (120 mL) IRIZ, HFLT/LVI=7 2 (200 g
150 mmol) BLOVILUL7 Y K (9.60 mL, 80.9 mmol) % 0°C THZ7=. KL% 80 °C
T 3 BRI, IOKICER, Y7un A& Tt L. iR fafn sk Crigik,
MOKRBET R U o A CHIR S, TR L. 0N igE A % ) —/V & O CRfb
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L, 3b(12.0g 77%) % HAGEAL LTH7-. '"HNMR (300 MHz, DMSO-ds) 5 0.89 3H, t, J="7.4
Hz), 1.24-1.40 (2H, m), 1.50—1.64 (2H, m), 2.91 (2H, t, J=7.2 Hz), 4.68 (2H, 5), 7.03 (1H, d, /= 8.4
Hz), 7.48 (1H, d,J=2.0 Hz), 7.61 (1H, dd, J=2.0, 8.4 Hz), 10.85 (1H, brs).
6-(Phenylacetyl)-2H-1,4-benzoxazin-3(4H)-one (3c).

3b DERLE [FHEDTIEIZ LV 3¢ (46%) %157-. 'H NMR (300 MHz, CDCLy) & 4.22 (2H, s),
4.69 (2H, s), 7.00 (1H, d, J = 8.4 Hz), 7.22-7.36 (5H, m), 7.48-7.49 (1H, d,J=2.1 Hz), 7.68 (1H, dd, J
=2.1, 8.4 Hz), 8.10 (1H, brs).
6-[(2-Fluorophenyl)acetyl]-2H-1,4-benzoxazin-3(4H)-one (3d).

3b DAL FHEDITIEIC LV 3d (88%) %Z745H7=. 'H NMR (300 MHz, CDCly) & 4.26 (2H, s),
4.70 (2H, s), 7.02-7.29 (5H, m), 7.51 (1H, d,/= 1.8 Hz), 7.70 (1H, dd, /= 1.8, 8.4 Hz), 8.15-8.30 (1H,
brs).
6-[(3-Fluorophenyl)acetyl]-2H-1,4-benzoxazin-3(4H)-one (3e).

3b DAL E RO TEIZ L 3e (25%) % 457=. 'THNMR (300 MHz, DMSO-ds) 8 4.35 (2H, ),
4.69 (2H, s), 7.01-7.15 (4H, m), 7.30-7.40 (1H, m), 7.52 (1H, d, /= 2.0 Hz), 7.73 (1H, dd, J= 2.0, 8.5
Hz), 10.89 (1H, brs).
6-[(4-Fluorophenyl)acetyl]-2H-1,4-benzoxazin-3(4H)-one (3f).

3b DAERLE [FRED TR LV 3f(36%) A757=. "HNMR (300 MHz, DMSO-dy) 5 431 (2H, s),
4.69 (2H, s), 7.02-7.20 (3H, m), 7.23-7.33 (2H, m), 7.52 (1H, d, /= 1.9 Hz), 7.73 (1H, dd, /= 1.9, 8.3
Hz), 10.88 (1H, brs).
6-(3-Phenylpropanoyl)-2H-1,4-benzoxazin-3(4H)-one (3g).

3a(4.00 g, 209 mmol) L AXTILTE R (270g 255 mmol) DA X /—)b (40 mL) VAR
12, 28%F RU LA RNFEY RORAE ) —/VIHR (440 g, 22.8 mmol) Z=iETNA 7. Ik
% 50 °C T 24 IFfEITEHREL, BRI L, 1507 FREITKIBS LN 10%ER AN % 72, Hri
Wa AL, AZ ) —)VTha4d % Z & T 6-3-phenylprop-2-enoyl)-2H-1,4-benzoxazin-3(4H)-
one (5.10 g, 87%) Z HEIAREL L TH. HOAZER (4.00 g 143 mmol) (2, =& /) —/L

(80 mL), THF 20 mL), 10%/ 7 Y7 AR (2.00 g) ZANx, KFEFHK T, =R T2 FFH
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R UTe. ROSIKZ Ailth, AIRZIIE TR LTz, 13DVIiRIEE A 2 ) —/V )b
L, 3g(1.00g 25%) Z H@AEAE LTE~. 'THNMR (300 MHz, DMSO-ds) 5 2.91 (2H, t,J=7.6
Hz), 327 (2H, t,J="7.6 Hz), 4.68 (2H, s), 7.03 (1H, d, /= 8.3 Hz), 7.12-7.33 (5H, m), 7.49 (1H, d, J =
2.1Hz),7.63 (1H, dd,J=2.1, 8.3 Hz), 10.84 (1H, brs).
6-(2-Phenylpropanoyl)-2H-1,4-benzoxazin-3(4H)-one (3h).

3¢ (7.00 g, 36.6 mmol) & NNN'N-7 hT AF/NTT 7 A4 (105 mL, 77.0 mmol) @
vrnanAZ (14 ml) WRIZEKERE (105 mL, 111 mmol) % 0°C T, =E T 72 I
B L7t%, POSIRZBIEIRRG LTz, B oIk Enz, Bl /L Chiitt L7z,
FhH R 2 R KOs L, MOKER T N U U A TR, IR L. ook
\ZA K 7 —/b (70 mL) ZINZCTHERL, #ri L7z[EiR%E AELL 6-(2-phenylacryloyl)-2H-1,4-
benzoxazin-3(4H)-one (5.75 g, 56%) Z437-. 15O EA (3.00 g, 10.7 mmol) (Z, THF (60 mL)
BEO10% 3T U0 LRE (1.00g) 2Nz, KEFFAKT, =R T 1R L. MOSK
W Sk, AURETITE NI Uiz, fSONTREE S Y BN T Lo a<w N5
S — (Y BT L) 1L VESERLIL, 3h(1.98 g 66%) % AfM[EEE LTE~. 'THNMR
(300 MHz, DMSO-d¢) & 1.38 (3H, d, /= 6.8 Hz), 4.63 (2H, s), 4.81 (1H, q,J= 6.8 Hz), 6.96 (1H, d, J=
8.6 Hz), 7.13-7.34 (5H, m), 7.50 (1H, d,.J= 2.2 Hz), 7.64 (1H, dd, J=2.2, 8.6 Hz), 10.84 (1H, brs).
6-(2-Bromopentanoyl)-2H-1,4-benzoxazin-3(4H)-one (4b).

3b (10.0 g, 42.9 mmol), FEEZ (80 mL), 25% RALKFERFEAIE (20 mL) OIRATIKIC, BV
Yvo=uhb Faovma RUL7 a2 R (144 g 45.0 mmol) % ==IE TR Dz Tz, KGiR%E
2R C 2 IRFffR%, 7K 300 mL) (2, Hriiiz AHELL T 4b (13.1 g, 98%) Z AfER L
LCH7=. '"HNMR (300 MHz, CDCl3) 8 0.99 (3H, t, J= 7.4 Hz), 1.32—1.70 (2H, m), 2.01-2.26 (2H,
m), 4.73 (2H, s), 5.07 (1H, dd, J=6.7, 7.6 Hz), 7.04 (1H, d, /= 8.5 Hz), 7.56 (1H, d, J = 2.0 Hz), 7.67
(1H, dd,J=2.0, 8.5 Hz), 8.56 (1H, s).

6-(Bromoacetyl)-2H-1,4-benzoxazin-3(4H)-one (4a).
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4b DAL E [FREDTTHEIZ KV 4a(92%) Z457=. "HNMR (300 MHz, DMSO-d¢) & 4.71 (2H, s),
4.81 (2H,s),7.07 (1H,d,J=8.3 Hz), 749 (1H, d,J=2.3 Hz), 7.66 (1H, dd, /= 2.3, 8.3 Hz), 10.91 (1H,
brs).
6-(2-Bromo-3-phenylpropanoyl)-2H-1,4-benzoxazin-3(4H)-one (4c).

4b DA E FRED TFIEIZ X 0 4¢(95%) %7157=. 'THNMR (300 MHz, DMSO-dg) & 3.23 (1H, dd,
J=173,143 Hz),3.52 (1H,dd, /=73, 143 Hz), 4.70 (2H, s), 5.82 (1H, t, /=73 Hz), 7.05 (1H, d, J=
8.4 Hz), 7.16-7.39 (SH, m), 7.52 (1H, d, J=2.0 Hz), 7.74 (1H, dd, /=2.0, 8.4 Hz), 10.87 (1H, brs).
6-(2-Bromo-2-phenylpropanoyl)-2H-1,4-benzoxazin-3(4H)-one (4e).

4b DAL FHEDITIEIC LV 4e (97%) Z457=. "HNMR (300 MHz, DMSO-dq) & 2.14 (3H, s),
4.63 (2H, s), 6.82 (1H, d, J= 8.4 Hz), 7.15 (1H, dd, J = 2.1, 8.4 Hz), 7.29-7.50 (6H, m), 10.88 (1H,
brs).
6-[Bromo(2-fluorophenyl)acetyl]|-2H-1,4-benzoxazin-3(4H)-one (4f).

4b DERLE [FED TR LV 4f (85%) %757-. 'H NMR (300 MHz, CDCl;) § 4.71 (2H, s),
6.66 (1H, s), 6.99-7.36 (4H, m), 7.55-7.65 (3H, m), 8.79 (1H, brs).
6-[Bromo(3-fluorophenyl)acetyl]-2H-1,4-benzoxazin-3(4H)-one (4g).

4b DA E FRED I LV 4g(99%) %457-. 'THNMR (300 MHz, DMSO-ds) 8 4.69 (2H, s),
6.97-7.11 (2H, m), 7.13-7.26 (1H, m), 7.29-7.57 (4H, m), 7.78 (1H, dd, J = 2.1, 8.5 Hz), 10.91 (1H,
brs).
6-[Bromo(4-fluorophenyl)acetyl]-2H-1,4-benzoxazin-3(4H)-one (4h).

4b DA E FRED I LV 4g(96%) %457=. 'THNMR (300 MHz, DMSO-ds) 8 4.69 (2H, s),
7.01-7.12 (2H, m), 7.23 (2H, t,J= 8.9 Hz), 7.54 (1H, d, J=2.0 Hz), 7.56—7.65 (2H, m), 7.78 (1H, dd,
J=20,8.5Hz),10.93 (1H, s).
6-[Bromo(phenyl)acetyl]-2H-1,4-benzoxazin-3(4H)-one (4d).

3¢ (25.0 g, 93.5 mmol), FHEE (280 mL), 25%5HAL/KEHEERAK (70 mL) OIRETARIZ, &
JY=ryst Kur7o F~9r7m 2 R (304 g 951 mmol) &R TR~ IIINAT=. ISR

IR T 30 kR, FARERT b U LOKRREINA, EERNEE RS L. g
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(2 10% 7 = KRR ZINZ, BERT TV CHit L7c. iR A fafEE /K ChEie L, ik
i~ 7 320 NCHMRSE, VU BT NVER LIRS, BIERAE L. Son/- gz y
A V7 a e —7 ) LOWHET T /L& N2 CTREFRE, AT % AELL 4d (282 g, 87%) %
FafER L LTH7-. 'HNMR (300 MHz, CDCls) & 4.70 (2H, s), 6.30 (1H, s), 6.98 (1H, d, J=8.7
Hz), 7.29-7.53 (6H, m), 7.62 (1H, dd, J=2.1, 8.7 Hz), 8.64 (1H, brs).

6-(7H-[1,2,4] Triazolo[3,4-b][1,3,4]thiadiazin-6-yl)-2 H-1,4-benzoxazin-3(4H)-one (1a).

42 (0.20 g, 0.74 mmol) F L5 (0.10 g, 0.89 mmol) DT4 / —/L/ b/t (4mL/2mL) &
% 24 FEREDIENEE S 7254, R L7, BSoNRgic A% 7 — 30 mL) BEO
10%RH: 7 VU 7 SRR (10mL) ZA0Z, S50 C 3 REHEE L. 15 S it & A B,
KIEBLOAZ 7 —/LTYE L 1a (180 mg, 85%) % HAEAR L LTH7-. 'H NMR (300 MHz,
DMSO-dg) § 4.38 (2H, 5), 4.70 (2H, 5), 7.12 (1H, d, J= 9.0 Hz), 7.51-7.59 (2H, m), 9.14 (1H, s), 10.95
(IH, brs). Anal. Caled for C;,HgNsO,S: C, 50.17; H, 3.16; N, 24.38. Found: C, 49.80; H, 3.19; N,
24.24.
6-(7-Propyl-7H-[1,2 4]triazolo|3,4-b][1,3,4]thiadiazin-6-yl)-2H-1,4-benzoxazin-3(4H)-one (1b).

3b (0.50 g, 1.60 mmol) 33X T5 (0.19 g, 1.63 mmol) DT X /—/1/ kLt (10 mL/ 5 mL)
Wiz 12 RERNIENEN SB7-1%, WUERME L7c. SO/ aEIcfafEE ke, Bk
TF/LCHI U7z, IR & KRR~ 7% o 7 KOzl S, IR L7, 15 H0705%
Rize A B ) —/D SRR L 1b (034 g, 65%) & HA@ERE LTHE7Z. 'H NMR (300 MHz,
DMSO-dg) 8 0.85 (3H, t, J = 7.0 Hz), 1.20-1.66 (4H, m), 4.70 (2H, s), 4.87 (1H, dd, J = 5.0, 9.1 Hz),
7.13 (1H, d, J = 92 Hz), 7.54-7.62 (2H, m), 9.17 (1H, s), 10.96 (1H, brs). Anal. Caled for
C15HsNs0,S: C, 54.70; H, 4.59; N, 21.26. Found: C, 54.67; H, 4.48; N, 21.19.
6-(7-Benzyl-7H-[1,2 4]triazolo|3,4-b][1,3,4]thiadiazin-6-yl)-2H-1,4-benzoxazin-3(4H)-one (1¢).

1b DAL E FHEDFFIEIC LV 1e(97%) %757-. 'H NMR (300 MHz, DMSO-ds) § 2.77 (1H, dd,
J=92,14.1Hz),3.01 (1H, dd, J= 5.7, 14.1 Hz), 4.69 (2H, s), 5.14 (1H, dd, J= 5.7, 9.2 Hz), 7.06 (1H,

d,J=8.6Hz),7.11-7.31 (5H,m), 7.51 (1H, dd, J=2.2, 8.6 Hz), 7.58 (1H, d, /= 2.2 Hz), 9.12 (1H, 5),
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10.95 (1H, brs). Anal. Calcd for C;9H;sNsO,S 0.3EtOAc0.1hexane: C, 60.57; H, 4.59; N, 16.98. Found:
C, 60.43; H, 4.66; N, 16.55.
6-(7-Phenyl-7H-[1,24]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)-2H-1,4-benzoxazin-3(4H)-one (1d).

1b DA L FREDFTIEIC L 0 1d (24%) %457-. '"H NMR (300 MHz, DMSO-ds) 8 4.67 (2H, s),
6.32 (1H, s), 7.03—7.22 (3H, m), 7.26—7.41 (3H, m), 7.47 (1H, dd, /=23, 8.7 Hz), 7.59 (1H, d, J=2.3
Hz), 9.25 (1H, s), 10.93 (1H, s). Anal. Calcd for C;gH;3N50,S-0.3EtOAc: C, 59.16; H, 3.98; N, 17.97.
Found: C, 58.83; H,4.18; N, 17.61.
6-|7-(2-Fluorophenyl)-7H-[1,2 4] triazolo|3,4-b][1,3,4| thiadiazin-6-yl|-2H-1,4-benzoxazin-3(4H)-0
ne (1f).

1b DERLE FRED T XL 0 1£(37%) %457-. '"HNMR (300 MHz, DMSO-d) 8 4.66 (2H, s),
6.44 (1H, s), 6.76—6.81 (1H, m), 7.04—7.10 (2H, m), 7.30—7.43 (2H, m), 7.47-7.50 (1H, m), 7.53-7.54
(IH, m), 9.28 (1H, s), 10.92 (1H, brs). ESI-HRMS. Calcd for CgH;3FNsO,S m/z 382.0769 (M+H),
Found 382.0754 (M+H).
6-|7-(3-Fluorophenyl)-7H-[1,2,4|triazolo|3,4-b][1,3,4|thiadiazin-6-yl|-2H-1,4-benzoxazin-3(4H)-o0
ne (1g).

1b DERLE FREDITIEIC XV 1g(73%) Z457-. "HNMR (300 MHz, DMSO-d) 8 4.68 (2H, s),
6.35 (1H, s), 6.87-6.94 (1H, m), 7.04-7.12 (2H, m), 7.12-7.22 (1H, m), 7.32-7.42 (1H, m), 7.47 (1H,
dd, J =25, 8.5 Hz), 7.58 (1H, d, J = 2.5 Hz), 9.28 (1H, s), 10.96 (1H, brs). ESI-HRMS. Calcd for
CisHi3FNsO,S m/z 382.0769 (M+H), Found 382.0741 (M+H).
6-|7-(4-Fluorophenyl)-7H-[1,2 4| triazolo|3,4-b][1,3,4|thiadiazin-6-yl|-2H-1,4-benzoxazin-3(4H)-o0
ne (1h).

1b DER L [FREDTTEEIC LV 1h (69%) %457-. '"H NMR (300 MHz, DMSO-ds) § 4.68 (2H, s),
6.35(1H, s), 7.09 (1H, d, J= 8.5 Hz), 7.12-7.26 (4H, m), 7.46 (1H, dd, J=2.3, 8.5 Hz), 7.58 (1H, d, J=
2.3 Hz), 9.27 (1H, s), 10.95 (1H, brs). Anal. Calcd for C;gH,FNsO,S-0.1EtOAc: C, 56.64; H, 3.31; N,

17.95. Found: C, 56.25; H, 3.27; N, 17.79.
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6-(7-Methyl-7-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)-2H-1,4-benzoxazin-3(4H)-on
e (le).

4e (0.30 g, 0.83 mmol), 5 (0.29 g, 2.50 mmol) F3EL W R TZF /LTI 3mL) D=H /—)L
(3mL) A% 80 °C T 6 IR L7 4%, UL L7z 15 DAV SafI A EE K 2N %,
FEf— T LGl Uiz, filiRZE BoKRifg~ 7 % > 7 LG S, IR L7, o
TR E VDTN H Ty a~< N7 T 74— (HHETT VA X J—/) IZL DB, le
(4.80 g, 84%) Z AM[EA L LTHE7~. 'HNMR (300 MHz, DMSO-ds) 8 2.02 (3H, s), 4.62 2H, s),
6.86-6.94 (2H, m), 7.05 (1H, s), 7.28-7.49 (5H, m), 9.26 (1H, s), 10.75 (1H, brs). ESI-HRMS. Calcd
for C1oH1gNs0,S m/z 378.1019 (M+H), Found 378.0989 (M-+H).
2-(Benzylthio)imidazo[2,1-b][1,3,4|thiadiazole (12).

11 (5.00 g, 202 mmol) & 45% 27 o7& h7/AFE K (3.90g 223 mmol) DT /—/1/ k
LT 20mL/ 10 mL) AR % 12 IRFINENEDE S W72, B L. 5D sRiEIc A
FEHEK 2N A, Hg—F /L CHit Lz, Atk A EKAiie~ 7 R o 0 L CHIR S, L
LT, BoNIREE S VTN I T LT a~x NI T 7 41— (N UEBRTT V) 12
TR, 12(127 g 23%) ZAGEKE L THE7. 'THNMR (300 MHz, CDCls) § 4.44 (2H, s),
7.30-7.40 (6H, m), 7.62-7.71 (1H, m).
1-Amino-1H-imidazole-2-thiol (6).

12(1.20 g, 5.10 mmol) & & RZ7 2 1 KFH) (240 g, 47.9 mmol) D=4 /—/L (20 mL) ¥
% 50 FERTINEVER SE721%, BIERN Lz, Sohi@gae s Vv h T A a~< b
757 4 — EHRTTF L) ICL ORI, 6 (0.19 g 32%) ZAGERE LTHEZ. 'H NMR
(300 MHz, DMSO-ds) & 5.62 (2H, s), 6.80 (1H, d, J= 2.3 Hz), 7.04 (1H, d, J = 2.3 Hz), 12.06 (1H,
brs).
6-(2-Phenyl-2H-imidazo[2,1-b][1,3,4] thiadiazin-3-yl)-2H-1,4-benzoxazin-3(4H)-one (7).

le DERLE FRED T LV 7(17%) 27457-. 'HNMR (300 MHz, DMSO-d;) 8 4.65 (2H, s),

6.14 (1H, s), 6.99-7.00 (1H, m), 7.04-7.07 (1H, m), 7.13-7.16 (2H, m), 7.27-7.34 (3H, m), 7.41-7.45
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(1H, m), 7.57-7.58 (1H, m), 7.77-7.79 (1H, m), 10.92 (1H, brs). ESI-HRMS. Calcd for C1oH;sN40,S
m/z 363.0910 (M+H), Found 363.0877 (M+H).
6-(2-Phenyl-2H-1,4-benzothiazin-3-yl)-2H-1,4-benzoxazin-3(4H)-one (8).

4¢(0.50 g, 1.44 mmol) & 2-7 X /) F A7 = 7 —/L (0.18 g, 1.44 mmol) D% /—/L (10 mL)
Wii% 6 IRHRNIENERT SW7-1%, BIERGE L. BN fiEs 7 v )L AT S,
Wiz /K THEs L, BKIilig~ 722U LTI S ET4%, BIERWE L7Z. S ohickibiz
VUBTNHT LT NI TT 4— (N UFEHRETT V) (K OERL, BHRT L L
A VT 0 N —T VOB D ERETG L 8(0.10 g, 19%) ZAGERE LTE7-. 'H
NMR (300 MHz, CDCls) § 4.67 (2H, s), 5.17 (1H, s), 6.98 (1H, d, J = 8.4 Hz), 7.03-7.32 (8H, m),
7.44-7.57 (2H, m), 7.63 (1H, s), 7.98 (1H, brs). Anal. Calcd for Co,H;gN,0,S-0.1EtOAc: C, 70.57; H,
4.44; N, 7.35. Found: C, 70.14; H, 4.55; N, 7.24.
6-(2-Methyl-5-phenyl-1,3-thiazol-4-yl)-2H-1,4-benzoxazin-3(4H)-one (9).

8 DA E FEDIFIEIZ LY 9(23%) %457-. 'THNMR (300 MHz, CDCL3) § 2.74 (3H, s), 4.61
(2H, s), 6.83 (1H, d, J= 8.4 Hz), 7.00~7.07 (2H, m), 7.33 (5H, s), 7.63 (1H, brs). ESI-HRMS. Calcd for
C15H1sNoO5S m/z 323.0849 (M+H), Found 323.0833 (M+H).
6-(2-Methyl-5-phenyl-1H-imidazol-4-yl)-2H-1,4-benzoxazin-3(4H)-one (10).

4c¢ (200 mg, 0.58 mmol), 7 & 7 I U MR (273 mg, 2.89 mmol) I L OYREEH U 7
(399 mg, 2.89 mmol) D 2-7'1/\/—/L (5mL) ¥R %E 12 REFIIEERE S W7-1%, PR L
7o, JFONTFREIOKRZ A, BT /L Chiltt L7z, Stz Kk cas L, BKmile~ 7
RYU LTRSS TR, IR L. BoREEZ NH S Y DTN T h a7
77 4— HHBRTT VAL =) IZL DR, BT L LY OIRETRE O
fitdh L 8 (24.0 mg, 14%) Z AfAEEL LTE~. "HNMR (300 MHz, DMSO-d)  2.32 (3H, s),
457 (2H, brs), 6.76-7.54 (8H, m), 10.58-10.77 (1H, m), 11.99 (1H, brs). ESI-HRMS. Caled for
C15H16N;0, m/z 306.1237 (M+H), Found 306.1212 (M-+H).

4,4,4-Trifluoro-1-(3-0xo0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)butane-1,3-dione (13d).
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60%7K3E LT b U 7 4 (251 g 105 mmol) @ THF (100 mL) ¥iEIC, - U 74 oFigeF
Jb (12,5 mL, 105 mmol), 3a (5.00 g, 26.2 mmol), T /—/L (25 mL) BIL W [2,4]-P<
-18-7 7 7 -6 (150 mg, 0.418 mmol) ¢ THF (50 mL) ¥AEZINZ 7=, FISRIRZ 16 FFEINER
B SETI%, 10%EE %, HHRcF /LTt L=, iRz Kd L ORRE#E /K Tt
ik, SRR MU U LT L, BUERME LT, 5o EibEsr oo lo—T b
FftEE L 13d (6.67 g 80%) Z#[E RS LTH-. "HNMR (300 MHz, CDCL;) § 4.74 (2H, s),
6.50 (1H, s), 7.08 (1H, d, /= 8.7 Hz), 7.44 (1H, d, J= 1.9 Hz), 7.60 (1H, dd, /= 1.9, 8.7 Hz), 8.08 (1H,
brs).
1-(3-Oxo-3,4-dihydro-2H-1,4-benzoxazin-6-yl)butane-1,3-dione (13a).

13d DA E FREOTEIZ L D 13a(51%) %157, 'HNMR (400 MHz, CDCl;) § 2.19 (3H, s),
470 (2H, ), 6.10 (1H, s), 7.01 (1H, d, J= 8.2 Hz), 7.51 (1H, dd, J = 2.0, 8.2 Hz), 7.40 (1H, d, J = 2.0
Hz), 8.26 (1H, brs).
1-(3-Ox0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)pentane-1,3-dione (13b).

13d DA E FREDTFEIZ L D 13b (80%) %457-. 'H NMR (300 MHz, CDCly) & 1.22 (3H, t,J
=7.6 Hz), 2.46 (2H, d, J= 7.6 Hz), 470 (2H, ), 6.10 (1H, s), 7.02 (1H, d, J= 8.7 Hz), 7.40 (1H, d, J =
1.9 Hz), 7.52 (1H, dd, J= 1.9, 8.7 Hz), 8.23 (1H, brs).
4-Methyl-1-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)pentane-1,3-dione (13c).

13d DERL & FRED T X 0 13¢ (43%) %757-. '"HNMR (300 MHz, CDCl3) § 1.22 (6H, d, J
=72 Hz),2.61 (1H, sep, J= 7.2 Hz), 470 (2H, ), 6.10 (1H, s), 7.02 (1H, d, /= 8.5 Hz), 742 (1H, d, J
=19 Hz),7.53 (1H, dd,J= 1.9, 8.5 Hz), 8.64 (1H, brs).
4,4,5,5,5-Pentafluoro-1-(3-oxo-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)pentane-1,3-dione (13e).

13d DERLE [FREDTTHEIC LV 13e (87%) Z457=. "HNMR (400 MHz, DMSO-dj)  4.59 (2H,
s), 5.80 (1H, s), 6.91 (1H, d, /= 8.2 Hz), 7.34 (1H, dd, J=2.0, 8.2 Hz), 7.38 (1H, d, /= 2.0 Hz), 10.71
(1H, s).

Ethyl 2,4-dioxo0-4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)butanoate (13f).
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13d DAL E FREDSTIEIC LV 13F(95%) %457=. "H NMR (400 MHz, DMSO-ds) 8 1.18-1.25
(3H, m), 4.02—4.13 (2H, m), 4.58 (2H, s), 5.18 (1H, s), 6.80—6.82 (1H, m), 7.20~7.40 (2H, m), 10.68
(1H, brs).
6-(3-Methyl-1-phenyl-1H-pyrazol-5-yl)-2H-1,4-benzoxazin-3(4H)-one (14a).

14d DA L [FREDTTHEIZ LV 14a (61%) %7537-. 'HNMR (400 MHz, CDCl3) § 2.38 (3H, s),
470 (2H, s), 6.24 (1H, s), 6.63 (1H, s), 6.80-6.92 (2H, m), 7.25-7.40 (5H, m), 7.83 (1H, brs). Anal.
Calcd for CigH;5N30x: C, 70.81; H, 4.95; N, 13.76. Found: C, 70.72; H, 5.09; N, 13.60.
6-[1-(4-Fluorophenyl)-3-methyl-1H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (14b).

1-4-7 A u 7 o=/t N7V U ERE (105mg, 0.64 mmol) & F V=T /L7 I > (90 UL,
0.64 mmol) @ 2-7' 1,3/ —)L (5 mL) ¥&HRIZ, TFA (99 pL, 1.29 mmol) 3510 13a (150 mg,
0.64 mmol) Z=RIE TNz 2. BUskZ 80 °C T 12 WERMHR L7-%, WIERMELZ. Boh
TR\ AN KA N, BEg— T L Chit L7e. Sl & iiilig~ 7 1 o I Clzig L,
JERERE LT SNk Z > Y BTN T L a~ N7 40— (T U ERTT L)
IZE ORI, ~FY o LR TV OIRGEED S f34tdE LT 14b (70.0 mg, 34%) # A
[E{A L L TH572. "THNMR (400 MHz, CDCl3) § 2.35 (3H, s), 4.63 (2H, s), 6.25 (1H, s), 6.64 (1H, d,J
=19 Hz), 6.78 (1H, dd, J = 1.9, 8.2 Hz), 6.89 (1H, d, J = 8.2 Hz), 7.00-7.08 (2H, m), 7.20—7.28 (2H,
m), 8.35 (1H, brs). Anal. Calcd for CigH14FN;O,: C, 66.87; H, 4.36; N, 13.00. Found: C, 66.75; H,
4.35;N, 12.90.
6-[3-Ethyl-1-(4-fluorophenyl)-1H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (14¢).

1-G4-7 A a7 ==t KT VU (99.0 mg, 0.61 mmol) & U =F /LT I (85
uL, 0.61 mmol) ?D2-7'm/%/ —)L (5mL) ¥AHKIZ, TFA (93 pL, 1.21 mmol) 33 X TM3b (150 mg,
0.64 mmol) Z=RIR TN 7=, BUSii% 80 °C T 12 FFEHEHFE L7-%%, WEEMELZ. S5oh
TR AT UK 2N R, HHE— T /L ChiH L7z, FhR & filie~ 7% > o L CREE L,
BTN L7, BSO8R 2 0 BUHPLC (2 X DR, FHiR=F /L & ~F o OIRAIREE
75 Pt L C 14e (51.0 mg, 25%) Z AfAEAE LC7=. "H NMR (400 MHz, CDCL3) & 1.32

(H, t, J=7.6 Hz), 2.74 (H, q, J = 7.6 Hz), 4.63 (2H, 5), 6.29 (1H, s), 6.67 (1H, d, J = 2.0 Hz), 6.79
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(1H, dd, J=2.0, 8.4 Hz), 6.98 (1H, d, J = 8.4 Hz), 7.00-7.08 (2H, m), 7.22-7.30 (2H, m), 8.72 (1H,
brs). Anal. Calcd for C19H¢FN305: C, 67.65; H, 4.78; N, 12.46. Found: C, 67.74; H, 4.84; N, 12.44.
6-[1-(4-Fluorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (14d).
1-4-7VvAa 7 =)L)k RT U HEFEE (133 mg, 0.82 mmol) & FU=F /L7 I (113
uL, 0.82 mmol) ® 2-7'w/N/—/L (4.6 mL) #HKIZ, TFA (129 pL, 1.68 mmol) 35110 13d (225
mg, 0.74 mmol) Z =L CTINZ 7=, BUL % 60°C T 12 FEEHEHE U714, BEEME LZ. 55
AUTFRIZ I NKER LT B U U 2OKESIR A INA 7%, Hritdze AE L, S ohicEiRsze >
TF /LT —T VTR LT 14d (198 mg, 67%) ZHGEEGHERE LTH57-. "H NMR (400 MHz,
CDCl3) 6 4.65 (2H, s), 6.65 (1H, d, /=2.0 Hz), 6.71 (1H, s), 6.80 (1H, dd, /=2.0, 8.4 Hz), 6.93 (1H, d,
J=8.4Hz), 7.05-7.16 (2H, m), 7.25-7.38 (2H, m), 8.28 (1H, brs). Anal. Calcd for C;gH;;FsN3O,: C,
57.30; H,2.94; N, 11.14. Found: C, 57.31; H, 2.90; N, 11.10.
6-[1-(4-Fluorophenyl)-3-(perfluoroethyl)-1H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (14e).
14d DA L [FREDTHEIZ LV 14e (65%) %Z457=. 'HNMR (400 MHz, CDCls) § 4.66 (2H, s),
6.66 (1H,d, J=2.0 Hz), 6.72 (1H, s), 6.81 (1H, dd, /=2.0, 8.2 Hz), 6.93 (1H, d, /= 8.2 Hz), 7.09-7.15
(2H, m), 7.31-7.38 (2H, m), 8.26 (1H, brs). Anal. Calcd for C;9H;FgN3O,: C, 53.41; H, 2.59; N, 9.83.
Found: C, 53.48; H, 2.74; N, 9.52.
6-[1-(4-Fluorophenyl)-3-(1-methylethyl)-1H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (14f).
14c DERLE [FRED T L 0 14f(12%) Z27457=. "HNMR (300 MHz, DMSO-d;) 5 1.16 (6H,
d, J = 6.8 Hz), 2.90-3.05 (1H, sep, J = 6.8 Hz), 4.59 (2H, s), 6.66 (1H, s), 6.97 (1H, d, J = 8.3 Hz),
7.28-7.46 (4H, m), 7.51-7.64 (2H, m), 10.69 (1H, brs). ESI-HRMS. Calcd for CyH;9FN;O, m/z
352.1456 (M+H), Found 352.1434 (M+H).
6-[1-(2-Fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (14g).
14d DAL E FREDTEIZ L D 14g (85%) %157=. 'HNMR (400 MHz, CDCl;) § 4.63 (2H, s),
6.65 (1H,d, J=2.0 Hz), 6.73 (1H, s), 6.80 (1H, dd, /=2.0, 8.4 Hz), 6.90 (1H, d, /= 8.4 Hz), 7.08—7.18
(1H, m), 7.23—7.30 (1H, m), 7.45-7.58 (2H, m), 7.62 (1H, brs). Anal. Calcd for C;sH;1FsN;0,: C,

57.30; H, 2.94; N, 11.14. Found: C, 57.24; H, 2.99; N, 11.08.
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6-[1-(3-Fluorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl|-2 H-1,4-benzoxazin-3(4H)-one (14h).
14d DAL E [FREO T LY 14h (86%) %437-. "HNMR (400 MHz, CDCly) § 4.67 (2H, 5),
6.66 (1H,d, /=19 Hz), 6.71 (1H, s), 6.84 (1H, dd, /= 1.9, 8.4 Hz), 6.96 (1H, d, /= 8.4 Hz), 7.08—7.18
(3H, m), 7.35-7.40 (1H, m), 7.81 (1H, brs). Anal. Calcd for C;sH;1F4sN30,: C, 57.30; H, 2.94; N, 11.14.
Found: C, 57.33; H, 3.02; N, 11.12.
6-[1-(2-Chlorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (14i).
14d DA L [FREDJTHEIC LV 14i (76%) %157-. 'HNMR (400 MHz, CDCL3) § 4.62 (2H, s),
6.63 (1H, d, /= 2.0 Hz), 6.79 (1H, dd, J=2.0, 8.4 Hz), 6.88 (1H, d, /=84 Hz), 6.97 (1H, d, J=2.0
Hz), 7.40-7.47 (4H, m), 7.66 (1H, brs). ESI-HRMS. Calcd for C,sH,¢CIF3N3;0, m/z 392.0419 (M—H),
Found 392.0415 (M—H).
6-[1-(4-Chlorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (14j).
14d DA E FREDSTEIZ LV 14j (66%) %457-. "HNMR (400 MHz, CDCl3) § 4.66 (2H, s),
6.65 (1H,d,J=2.0 Hz), 6.70 (1H, s), 6.82 (1H, dd, /=2.0, 8.4 Hz), 6.95 (1H, d, /= 8.4 Hz), 7.27-7.30
(2H, m), 7.37-7.40 (2H, m), 7.86 (1H, brs). Anal. Calcd for C;sH;;CIF3N;O,: C, 54.91; H, 2.82; N,
10.67. Found: C, 54.70; H, 2.87; N, 10.56.
6-[1-(2-Methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (14Kk).
14d DAERLE [FREDHIEIC L 0 14k (73%) %757=. 'HNMR (400 MHz, CDCLy) & 1.97 (3H, s),
4.61 (2H, s), 6.53 (1H, d, J= 2.0 Hz), 6.75-6.93 (3H, m), 7.26—7.34 (3H, m), 7.34-7.40 (1H, m), 7.69
(1H, brs). Anal. Calcd for C;9H4F3N30,: C, 61.13; H, 3.78; N, 11.26. Found: C, 61.00; H, 3.82; N,
11.18.
6-[1-(4-Methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (141).
14d DERL L [FREDTTHEIZ L 0 141(83%) %757~ "HNMR (400 MHz, CDCL3) 8 2.39 (3H, s),
4.64 (2H, s), 6.61 (1H, d, J=2.0 Hz), 6.69 (1H, s), 6.84 (1H, dd, /=2.0, 8.4 Hz), 6.93 (1H, d, /=84
Hz), 7.18-7.20 (1H, m), 7.23—7.27 (3H, m), 7.73 (1H, brs). Anal. Caled for C;oH4F3N30,: C, 61.13; H,
3.78; N, 11.26. Found: C, 61.22; H, 3.84; N, 11.23.

6-[1-(2-Ethylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (14m).
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14d DERLE FREO I L Y 14m (47%) Z757=. '"HNMR (300 MHz, DMSO-dg) 8 0.94 (3H,
t,J=7.6 Hz),2.22 (2H, q,J= 7.6 Hz), 4.57 (2H, 5), 6.66—6.81 (2H, m), 6.79-6.94 (1H, m), 7.11 (1H, s),
7.26—7.38 (2H, m), 7.34-7.59 (2H, m), 10.77 (1H, brs). Anal. Calcd for CxH;6F3N30,: C, 62.01; H,
4.16; N, 10.85. Found: C, 62.28; H, 4.31; N, 10.65.
6-[1-(4-Fluoro-2-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl]-2 H-1,4-benzoxazin-3(4 H)-
one (14n).

18 (29.0 g, 164 mmol) & ~ U =F /L7 I (229 mL, 164 mmol) D 2-7'©,X /) —/L (350
mL) ¥A%IZ, TFA (12.6 mL, 164 mmol) 33TV 13d (47.1 g, 164 mmol) Z==IR TN 7=, St
{7 80 °C C 3 BB L721%, /KITIEWE. ATt SR LT&IS, U BT h T L
0~ h777 4 — (~FVUEEETT V) 1L DBRILT, 14n (314 g 54%) & FfER L
L7, "HNMR (400 MHz, DMSO-dq) & 1.90 (3H, s), 4.58 (2H, s), 6.70 (1H, d, J= 2.1 Hz), 6.82
(1H,dd,J=2.1,84Hz), 6.92 (1H, d, /=84 Hz), 7.13 (1H, s), 7.11-7.23 (1H, m), 7.28—7.32 (1H, m),
7.41-7.45 (1H, m), 10.78 (1H, brs). Anal. Calcd for C,oH;3F4N30,: C, 58.32; H, 3.35; N, 10.74. Found:
C,58.25; H, 3.23; N, 10.80.
Ethyl 1-(4-fluorophenyl)-5-(3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-yl)-1H-pyrazole-3-carboxy
-late (140).

14d DAL E FREDITEIZ L D 140 (80%) %757=. "THNMR (400 MHz, DMSO-ds) 5 1.32 (3H,
t,J=7.2Hz),4.33 (2H, q,J = 7.2 Hz), 4.60 (2H, s), 6.76 (1H, d, /= 2.0 Hz), 6.80 (1H, dd, /= 2.0, 8.2
Hz), 6.93 (1H, d, /=82 Hz), 7.02 (1H, s), 7.30—7.37 (2H, m), 7.37-7.41 (2H, m), 10.76 (1H, s).
1-(4-Fluorophenyl)-5-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)-1 H-pyrazole-3-carboxamide
as).

140 (1.26 g, 3.30 mmol) ¢ THF (25mL) %512, 1 N KEE{bT kU w7 A/KiHE (826 mL) %
FIRTINA Tz, SOSHKZ 12 REIBVER S, 1 NERRZ A CTRM Lz, Atz A
L, =% /=L b L C 1-(4-fluorophenyl)-5-(3-oxo-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)-
1 H-pyrazole-3-carboxylic acid (877 mg, 75%) %157z, #3507V (170 mg, 0.48 mmol)

& HOBt —/KF#) (74.4 mg, 0.48 mmol) 35 O EDCI Hif&H (100 mg, 0.52 mmol) @ DMF (5
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mL) WRIZ, 2M 7 =T DA X ) — VIR (253 pl, 0.51 mmol) Z=FR Thx7=. it
A ESRT 12 RS L, AKanz, EEEcT VOt L7e. itz oKds L Ot
KU, BKEE~ 7220 L THIRL, IR L2, 1507 R F v &
Iz THERI%, HTHI 2 AELL T 15 (130 mg, 76%) % F &AL LT/, 'THNMR (400 MHz,
DMSO-dg) 8 4.60 (2H, s), 6.77-6.80 (2H, m), 6.89 (1H, s), 6.93 (1H, d,J= 8.9 Hz), 7.31-7.42 (5H, m),
7.69 (1H, s), 10.76 (1H, brs).

1-(4-Fluorophenyl)-5-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)-1 H-pyrazole-3-carbonitrile
(16).

15 (25.0 mg, 0.07 mmol) @ 14-TAFH /) > (1 mL/ 0.1 mL) {&#&IZ, TFAA (25 pL,
0.18 mmol) # 0 °C THIZ 7z, BUSKZ 30 70ffekbts, 1 NSERA Nz, HEg—F /L ChlittiL
7o, MR Z BKEiE~ 7% 2 0 ORI, R L7z, DIz ) v
TR~ NI T T 4 (TR T L) IZEDEERIL T, 16 (9.00 mg, 38%) % {4
[E{A L L TH572. '"HNMR (400 MHz, CDCl3) 3 4.60 (2H, s), 6.75 (1H, d, J=2.0 Hz), 6.80 (1H, dd, J
=20, 8.6 Hz), 6.95 (1H, d, J = 8.6 Hz), 7.08-7.15 (3H, m), 7.23-7.44 (2H, m), 7.60 (1H, brs).
ESI-HRMS. Calcd for C1gH;oFN4O, m/z 333.0793 (M—H), Found 333.0791 (M—H).
6-[1-(4-Fluorophenyl)-3-(hydroxymethyl)-1H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (17).

140 (100 mg, 0.26 mmol) ® THF (1 mL) &I, LiAlHs @ THF %% (1 M, 0.26 mL, 0.26
mmol) % 0°C THIR 7. SOk % 2506 T 1 IR, LiAlH, O THF ##E (1M, 0.10 mL, 0.10
mmol) ZZ TIMA T, SONEZ =R T 12 Rfff#E%, THE B X OWlET KU 7 410 KFn
WEINZ, 12 R L2, SOGEZ AL, AR INKERET Y v A%z, g
F/UCHIH U7e. HhiiR 2 BoKRREE T b U O A Clzi%, IR Lz, S oni ks v
VATNAT LT a~< NTT3 74— (P7aarF )AL ) —/) [ZEXDERLT, 17 (30
mg, 34%) Z FEEERE LTHE7-. "HNMR (300 MHz, DMSO-d) 8 4.49 (2H, d, J= 6.0 Hz), 4.59
(2H, s), 5.17 (1H, , J = 6.0 Hz), 6.49 (1H, s), 6.65-6.81 (2H, m), 6.92 (1H, d, J = 8.3 Hz), 7.16-7.33
(4H, m), 10.73 (1H, brs). ESI-HRMS. Calcd for CgH;sFN;O3 m/z 340.1092 (M+H), Found 340.1066

(M+H).

71



1-(4-Fluoro-2-methylphenyl)hydrazine hydrochloride (18).

4-7 )V F Q- AF LT =1 (125 g, 1.00 mol) DEHERE (1 L) W, dASEET kY w7 2
(137 g,2.00mol) % 0°C THIX 7. SI&HE% 0°C T 2 Wik, HIbAX 474 g 2.50 mol)
Z 0 °C TMATz. POGHKZ IR T 12 IS, oo —T7 02Nz iz, KIEz o5t
L, KBt NV oL THEMIZ Uiz, BTV Chlitt Uiz, fhiika oKz 7 ~ U
U WCHEIER, WIERAE LT, SO g s VT — T VIR ST, 4 N
BRI A AR ANz, Stz AEL T 18 (85.0 g 48%) %7457-. 'H NMR (300 MHz,
DMSO-ds) §2.20 (3H, s), 6.89-7.12 (3H, m), 7.75 (1H, brs), 10.16 (3H, brs).
6-[1-(4-Fluorophenyl)-1H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (19).

3a (4.00 g, 20.9 mmol) & DMFDMA (4.46 mL, 33.5 mmol) DT ¥ /—/L (50 mL) {&ik%
80 °C T 16 W¢fil#B#Et2, =RICRE Lz, itz AL, =% ) — 1L THEL T
6-[3-(dimethylamino)acryloyl]-2H-1,4-benzoxazin-3(4H)-one (3.80 g, 73%) ZIREA[ER & L TH7-.
1-4-7vAu 7=k FZ R (0.58 g, 3.54 mmol) DA% /—/L (14 mL) ¥&IRIZ,

N /% (3.16 mL, 19.0 mmol) 5L ¥ 6-[3-(dimethylamino)acryloyl]-2H-1,4-benzoxazin-3(4H)-
one (0.78 g, 3.16 mmol) Z NNz 7=. K% 40 °C T 16 BEEHREE, BIERNE Lz, Bbniz
Bt Yo F ) m—T VTS, =8 ) —LIn DR L 19 (043 g, 44%) &457-. 'THNMR
(400 MHz, CDCls) & 4.64 (2H, s), 6.46 (1H, d, J= 2.0 Hz), 6.67 (1H, d, J=2.0 Hz), 6.80 (1H, dd, J =
2.0, 8.6 Hz), 6.91 (1H, d, J= 8.6 Hz), 7.05-7.18 (2H, m), 7.28-7.38 (2H, m), 7.69 (1H, d, J = 2.0 Hz),
8.54 (1H, brs).
6-[1-(4-Fluorophenyl)-4-iodo-1H-pyrazol-5-yl|-2H-1,4-benzoxazin-3(4H)-one (20).

19 (1.00 g, 3.2 mmol) ?® DMF (10 mL) ¥#&IZ, NIS (0.73 g, 3.2 mmol) % 0°C THIZ7=. X
% 55 °C T 60 FEEHEER%, KEMZ, 0°CIZHEILT-. Stz AIL, v/an A X
>R LT 20(0.70 g, 50%) %757-. "HNMR (400 MHz, CDCl3) § 4.67 (2H, s), 6.69 (1H, d, J =
2.0 Hz), 6.83 (1H, dd, /=2.0, 8.2 Hz), 6.97 (1H, d, J= 8.2 Hz), 6.98-7.10 (2H, m), 7.19-7.22 (2H, m),
7.76 (1H, s), 7.80 (1H, brs).

6-[1-(4-Fluorophenyl)-4-(trifluoromethyl)-1 H-pyrazol-5-yl]-2H-1,4-benzoxazin-3(4H)-one (21).
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ZEHRFPHET, 20 (200 mg, 0.46 mmol), 7 /LA 1 2V =)L 7 LA a g A F/L (039 mL,
3.03 mmol) L= UK (96.3 mg, 0.51 mmol) @ DMF (3 mL) ¥&iZ% 100 °C T 16 KfljHE
PRUT. BOSRIZAKRZ N %, BTV Ol U7z, ik 27k ds J OMn ek cfad L,
Wi~ 7220 ORI, WIERAE LT-. BNk a s VSN T hra~< N7 7
T4— (Y7 aa AR R TL) ICX VBRI T, 21(82mg 5%) ZHAEEKE LT
7=. '"HNMR (400 MHz, CDCl3) 8 4.67 (2H, ), 6.66 (1H, d, J=2.0 Hz), 6.80-6.83 (1H, m), 6.93-7.10
(3H, m), 7.18-7.30 (2H, m), 7.83 (1H, brs), 7.95 (1H, s). ESI-HRMS. Calcd for CgHoF4N30, m/z
376.0715 (M—H), Found 376.0715 (M—H).
6-Bromo-8-fluoro-2H-1,4-benzoxazin-3(4H)-one (25a).

22 (216 g, 917 mmol), 2-7 7EEHE A T /L (104 mL, 1.10 mol) FBLUYREEH U 7 A (633 g,
4.58 mol) @ DMF (500 mL) ¥&ifZ% 65 °C C 12 FFEf#BHEE, KIEWE. itz SEL,
methyl (4-bromo-2-nitrophenoxy)acetate (282 g) & saEAR & L TH72. 554172 methyl
(4-bromo-2-nitrophenoxy)acetate (282 g) DFHE (1.5 L) WHRICHEIA (209 g, 320 mmol) %/
Z, 100°C C 12 BfEl#R%, SONRE Al L7-. [E{R% DMF IZ8# S, ALz Wb
TRAARA LT=1%, KISV, A a AHL T 25a (130 g, 57%) %4537-. "H NMR (300 MHz,
DMSO-ds) 5 4.68 (2H, s), 6.87 (1H, t, J=2.0 Hz), 7.21 (1H, dd, J=2.0, 10.0 Hz), 10.99 (1H, brs).
6-Bromo-8-chloro-2H-1,4-benzoxazin-3(4H)-one (25b).

25a DAL L [FREDTHEIZ LV 25b (41% in 2 steps) &4537-. 'H NMR (300 MHz, DMSO-dg) 6
4.72 (2H, 5),6.99 (1H, d,J=2.5 Hz), 7.30 (1H, d, J=2.5 Hz), 10.98 (1H, brs).
4-Hydroxy-3-methyl-5-nitroacetophenone (26).

24 (100 g, 666 mmol) DFEEE (444 mL) IAHRIZ, T0%AHEER (31 mL, 732 mmol) &= Tlx
7o, PO ZRIEC 24 W ERES, /KITIEWE. MW a AL C 25(77.0 g, 59%) % #fh,
[E{AL L TH572. 'HNMR (400 MHz, acetone-ds) 3 2.38 (3H, 5), 2.62 (3H, 5), 8.18 (1H, 5), 8.57 (1H,
s), 11.05 (1H, brs).

6-Acetyl-8-fluoro-2H-1,4-benzoxazin-3(4H)-one (27a).
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ERFPART, 25a(93.7 g, 381 mmol), 4-E = F 7 ¥ L -1-4—/L (156 mL, 1.26 mol), ¥
s A(RU-0- NYVIRAT ¢ )T 27 (1) (8.98 g, 11.4 mmol), 18 L OMREEH U w7
(105 g, 762 mmol) @ DMF/ZK (635 mL/ 38.1 mL) ¥&ifk% 80 °C T 12 Iffiifid#h L7=. RUSHKIC
INHEfRZ& N, 1 W%, 7 ma X2 Gt Ui, ik & fifg~ 7 % > 7 LTz
ik, RN L=, SN RiEE L VBTSN AT L a~ KT T T 4 — (~FY R
TFWV) I DEERL T, 27a(580g, 72%) %437=. "HNMR (400 MHz, DMSO-ds) 8 2.53 (3H,
s),4.78 (2H, s), 7.33 (1H, s), 7.64 (1H, d, /= 10.8 Hz), 11.02 (1H, brs).
6-Acetyl-8-chloro-2H-1,4-benzoxazin-3(4H)-one (27b).

27a DAL E FRED ST IV 27b (34%) %7597-. '"H NMR (400 MHz, DMSO-djs) 3 2.52 (3H,
s),4.80 (2H, s), 7.40 (1H, s), 7.71 (1H, s), 11.02 (1H, brs).
6-Acetyl-8-methyl-2H-1,4-benzoxazin-3(4H)-one (27¢).

25a DAL E [FREDTTIEIZ LV 26 7> 27¢ (89%) Z457-. 'H NMR (400 MHz, DMSO-dj) 6
2.23 (3H, 5),2.52 (3H, 5), 4.68 (2H, s), 7.34 (1H, 5), 7.52 (1H, 5), 10.78 (1H, brs).
8-Fluoro-6-[1-(4-fluoro-2-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-5-yl]-2H-1,4-benzoxazin
-3(4H)-one (29a).

60% NaH (44.4 g, 1.10 mol) ® THF (4.0 L) {&ikIZ, U 74 affig—F /v (146 mL, 1.10
mol), 27a (58.0 g, 0.28 mol), =% /—/L (1.5 mL) BLW 24-0 18- T 76 (1.60 g,
443 mmol) ZMZ 7=, SIGHEZ 60 °C C 12 Wik, | NEREE Nz, EEE=I /L Chit

Uiz, R ZKTHE L, i~ 7 31> 0 ATk, WITRNE L=, Son/fRikicy
TFNZ—TNVEMNATRE L, Hritidna AHL 28a (33.0 g, 39%) Z157-. 18 (19.1 g, 108
mmol) & kU =F /L7 2> (15.1 mL, 108 mmol) ¢ 2-712,%/—/L (500 mL) ¥&EIZ, TFA
(8.33 mL, 108 mmol) 33 7"28a (33.0 g, 108 mmol) %1%, 80°C T 3 KL, KiZiEW
72 Attt aE AL, YU BTN AT LT a~ NI T T 4 — (T UEHETT V) 12X Y
RS C, 292 (352 g, 79%) %7537-. "HNMR (400 MHz, DMSO-d¢) & 1.91 (3H, s), 4.67 (2H, ),

6.47 (1H,s), 6.91 (1H, dd, J=2.0, 11.3 Hz), 7.15-7.28 (2H, m), 7.30-7.34 (1H, m), 7.46-7.50 (1H, m),
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10.98 (1H, brs). Anal. Calcd for C19H2FsN3O,: C, 55.75; H, 2.96; N, 10.27. Found: C, 55.85; H, 3.03;
N, 10.21.
8-Chloro-6-[1-(4-fluoro-2-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl]-2 H-1,4-benzoxazi
n-3(4H)-one (29b).

29a DAEAL & [FREDHFIEIZ XLV 29b (28% in 2 steps) Z757=. 'H NMR (400 MHz, DMSO-dg) &
191 (3H, s),4.71 (2H, s), 6.58 (1H, d, /= 1.9 Hz), 7.07 (1H, d, /= 1.9 Hz), 7.13-7.36 (3H, m), 7.44—
749 (1H, m), 10.95 (1H, brs). Anal. Caled for CoH,CIF4N30s: C, 53.60; H, 2.84; N, 9.87. Found: C,
53.58; H, 2.89; N, 9.76.
6-[1-(4-Fluoro-2-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-5-yl]-8-methyl-2 H-1,4-benzoxazi
n-3(4H)-one (29c¢).

29aDA K & [FIRED J7TEIC & 0 29¢ (16% in 2 steps) Z457-. 'H NMR (400 MHz, CDCls) & 1.96
(3H, s), 2.15 (3H, s), 4.64 (2H, s), 6.39 (1H, d, J=2.0 Hz), 6.70 (1H, s), 6.74 (1H, s), 6.97-7.00 (2H, m),
7.25-7.30 (1H, m), 9.00 (1H, brs). ESI-HRMS. Calcd for CyH;6F4N30, m/z 406.1173 (M+H), Found

406.1146 (M+H).

BB DR

6-Isobutyryl-2H-1,4-benzoxazin-3(4H)-one (32).

3b DAL E FREOHTIEIC XV 32 (16%) %757~ '"HNMR (300 MHz, CDCL3) & 1.21 (6H, d,J=
7.2 Hz), 3.49 (1H, sep, J = 7.2 Hz), 470 (2H, s), 7.03 (1H, d, J= 9.0 Hz), 7.50 (1H, 5), 7.61 (1H, d, J=
9.0 Hz), 8.16 (1H, brs).
6-(2-Chloropropanoyl)-2H-1,4-benzoxazin-3(4H)-one (31a).

2 (500 g 33.5 mmol) D 12-Y7nrxX > (50 mL) IEIZ, MARROHELT VI =0 L
(9.80g,73.7mmol) BLU2-7 murrbrF=127n1Y K (3.9mL,402mmol) % 0°C THx
Tz BOSEAZ SRR T 12 BB, JIOKICEWE. e A8, INHEE, K, oA Y

70 B L —5 )L THES LT 31a (8.00 g, 99%) %457-. 'H NMR (300 MHz, DMSO-dg) & 1.60
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(3H, d,J= 6.6 Hz), 4.71 (2H, s), 5.65 (1H, q, J = 6.6 Hz), 7.08 (1H, d, J= 8.7 Hz), 7.54 (1H, d, J=2.3
Hz),7.70 (1H, dd, J=2.3, 8.7 Hz), 10.91 (1H, s).
6-(2-Chlorobutanoyl)-2H-1,4-benzoxazin-3(4H)-one (31b).

31a DAL E RO IFIEIZ LV 31b (37%) %757~ "H NMR (300 MHz, DMSO-ds) 3 0.98 (3H,
t,J=72Hz), 1.78-2.13 (2H, m), 4.71 (2H, s), 5.50 (1H, dd, J=5.5, 7.8 Hz), 7.08 (1H, d, J = 8.3 Hz),
7.53 (1H,d,J=23 Hz), 7.71 (1H, dd,J=2.3, 83 Hz), 10.91 (1H, s).
6-(2-Bromo-2-methylpropanoyl)-2H-1,4-benzoxazin-3(4H)-one (31c¢).

4b DL E RREDIFEIZ LV 31e (69%) Z71%7=. 'HNMR (300 MHz, CDCl3) § 2.03 (6H, d,J
=7.2Hz),4.70 (2H, s), 7.00 (1H, d, J= 8.7 Hz), 7.64 (1H, d,J= 1.8 Hz), 7.96 (1H, dd, /= 1.8, 8.7 Hz),
8.10 (1H, brs).
6-[4-(2,4-Difluorophenyl)-5-oxo0-2,5-dihydrofuran-3-yl]-2H-1,4-benzoxazin-3(4H)-one (30b).

4a (300 mg, 1.11 mmol) 33 KTV TEA (281 pL, 2.02 mmol) @ DMF (5 mL) &I, 24-7 7V
a7 = =VFE (173 mg, 1.01 mmol) Z =R TINA T2, KIGIKAZ IR T 3 BEfig, =
FEHL L DBU (304 uL, 2.02 mmol) Z NNz 7. ZEHRFIAKT, SUOSHRZ SR T 12 REEEE L
7o, KEz, Hig—F L Chith Uic. fibika EKmie~ 7 1o 0 N Tz L, JBUERR
fis L7z, "BoNRigGE > VTN HE T AT a~ NI T T 4 — (~F Y UEHRTT V) 1T
DRERIL, ~F U WA T L OIRAIED SRS L 30b (740 mg, 19%) #437-. 'H NMR
(300 MHz, DMSO-ds) & 4.62 (2H, s), 5.43 (2H, s), 6.83 (1H, s), 7.01 (2H, s), 7.12-7.29 (1H, m), 7.30—
7.60 (2H, m), 10.82 (1H, brs). Anal. Calcd for C;sH;;FoNO4: C, 62.98; H, 3.23; N, 4.08. Found: C,
62.81; H, 3.29; N, 3.98.
6-[4-(4-Fluorophenyl)-5-0x0-2,5-dihydrofuran-3-yl]-2H-1,4-benzoxazin-3(4H)-one (30a).

30b DARL & [FREDFTIEIC LV 30a (56%) %457-. "HNMR (300 MHz, DMSO-ds) 8 4.62 (2H,
s), 5.43 (2H, s), 6.83 (1H, s), 6.98-7.02 (2H, m), 7.12-7.29 (2H, m), 7.30-7.60 (2H, m), 10.82 (1H, s).
Anal. Calcd for CigH,FNOy: C, 66.46; H, 3.72; N, 4.31. Found: C, 66.40; H, 3.75; N, 4.35.

6-[4-(4-Fluoro-2-methylphenyl)-5-0x0-2,5-dihydrofuran-3-yl]-2 H-1,4-benzoxazin-3(4 H)-one (30c).
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30b DAERL & FREDHTIEIC LV 30¢ (15%) Z457~. "HNMR (300 MHz, DMSO-ds) 8 2.13 (3H,
s), 4.54 (2H, s), 5.29 (2H, d, J = 2.1 Hz), 6.77-6.86 (3H, m), 6.95-7.18 (3H, m), 10.75 (1H, s). Anal.
Calcd for C1oH,FNOy: C, 67.25; H, 4.16; N, 4.13. Found: C, 66.97; H, 4.22; N, 4.08.
6-[4-(4-Fluorophenyl)-2-methyl-5-0x0-2,5-dihydrofuran-3-yl]-2H-1,4-benzoxazin-3(4H)-one (30e¢).

30b DAL & FREDITEIZ LD 30e (42%) %757-. "HNMR (300 MHz, DMSO-dq) & 1.34 (3H,
t,J= 6.8 Hz), 4.63 (2H, s), 5.76 (1H, q, J = 6.8 Hz), 6.80 (1H, d, /= 1.9 Hz), 6.90-7.07 (2H, m), 7.18—
7.20 (2H, m), 7.33-7.42 (2H, m), 10.75 (1H, s). Anal. Calcd for C;oH,FNOy: C, 67.25; H, 4.16; N,
4.13. Found: C, 67.10; H, 4.29; N, 4.06.
6-[2-Ethyl-4-(4-fluorophenyl)-5-oxo-2,5-dihydrofuran-3-yl]-2H-1,4-benzoxazin-3(4H)-one (30g).

30b DAL & FREDITIEIC LV 30g(65%) %4537-. "HNMR (300 MHz, DMSO-ds) 8 0.80 (3H,
t,J=7.3 Hz), 1.41-1.56 (1H, m), 1.80-1.96 (1H, m), 4.63 (2H, s), 5.72 (1H, dd, J= 3.6, 7.3 Hz), 6.79—
6.80 (1H, m), 6.89-7.11 (2H, m), 7.17-7.31 (2H, m), 7.31-7.55 (2H, m), 10.74 (1H, s). Anal. Calcd for
CoH 6FNO,4-0.2H,0: C, 67.30; H, 4.63; N, 3.92. Found: C, 67.15; H, 4.75; N, 3.60.
6-[4-(4-Fluorophenyl)-2,2-dimethyl-5-0xo0-2,5-dihydrofuran-3-yl]-2H-1,4-benzoxazin-3(4H)-one (30d).

31c (300 mg, 1.01 mmol), 4-7 /LA 11 7 = =)L (155 mg, 1.01 mmol), (kfEH U v L (277
mg, 201 mmol) BIUOR UL N =F L7 = s7a) K (114 mg 0.05 mmol) O
DMA (5 mL) ¥AiZ% 50 °C T 48 K, 100°C C 72 HrfligHR%, I NHEREA N, Hls=T /L
THEH U7z, iR E BoKAiiE~ 7 > 7 LCHIBE L, JBUEIRAE L7, Sohikigsa o)
ATNAT LT va~ NTTT 4— (T VW T V) IR DR L 30d (38.0 mg, 11%)
%%57-. "HNMR (300 MHz, DMSO-ds) 3 1.54 (6H, 5), 4.63 (2H, 5), 6.76-6.89 (2H, m), 7.00 (1H, d, J
= 8.7 Hz), 7.11-7.22 (2H, m), 7.29-7.48 (2H, m), 10.72 (1H, brs). Anal. Caled for CoH;FNOy: C,
67.98; H, 4.56; N, 3.96. Found: C, 67.64; H, 4.64; N, 4.04.
6-[2-Fluoro-4-(4-fluorophenyl)-2-methyl-5-oxo-2,5-dihydrofuran-3-yl|-2H-1,4-benzoxazin-3(4H)-one (30f).

T EFERAT, 30e (500 mg, 1.47 mmol) @ THF (10 mL) ¥&#%iZ, DBU (666 pL, 4.33
mmol) BLRN-7 LA B RB U ZVARA IR (700 mg, 2.21 mmol) @ THF (4 mL) &K

18 °C THIA Tz, BUSHZ—T78 °C T 1 IfElig#%, DBU (666 pL, 4.33 mmol) 38X OVN-7
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NABRB AR A R (700 mg, 2.21 mmol) @ THF 4 mL) &k & INAT-. %
—78 °C "C 30 /fihts, fafiiffbr v e= v LKEIREB LN NEREINZ, BHg=T /LT
PO U7z, gz SRS~ 70 o0 NCHZER L, JEIRME L7z, 150Nk a2 U
TNAT LT~ 8TTT 4— (T WV 12X 0RERE%, S 6I1I25EHPLC T
FERLL C 30f (129 mg, 24%) %457=. 'H NMR (300 MHz, DMSO-dq) 8 1.82 (3H, d, /= 18.9 Hz),
4.65 (2H, s), 6.84-7.06 (3H, m), 7.21-7.36 (2H, m), 7.37-7.47 (2H, m), 10.80 (1H, brs). Anal. Calcd
for C1oH 3FaNOy: C, 63.87; H, 3.67; N, 3.92. Found: C, 63.70; H, 3.62; N, 4.08.
6-(2-Bromopropanoyl)-2H-1,4-benzoxazin-3(4H)-one (35a).

31b DA & [FREDITIEIC LV 35a(89%) % 7537-. "HNMR (300 MHz, DMSO-ds) 8 1.76 (3H,
d,J=6.8 Hz),4.71 (2H, s), 5.69 (1H, q, /= 6.8 Hz), 7.07 (1H, d, /= 8.3 Hz), 7.54 (1H, d, /= 2.3 Hz),
7.70 (1H, dd,J=2.3, 8.3 Hz), 10.90 (1H, s).
1-(4-Hydroxy-3-methyl-5-nitrophenyl)propan-1-one (40).

39 (183 g 111.4mmol), MR (10mL), /K Q0mL) DIRAHRIC, HHASEET ~ U oA (23.1
g, 3344 mmol) D/KIEIE (40mL) % 0°C THIA 7=, Ut % 0°C T3 R L, AKiziEn
72 Mtz AEL, K CHES LT 40 (11.8 g, 51%) Z457=. 'TH NMR (300 MHz, DMSO-dq) &
1.07 3H, t,J="7.2 Hz), 231 (3H, s), 3.03 2H, q, /= 7.2 Hz), 8.11 (1H, d, /= 1.9 Hz), 8.35 (1H, d, J=
1.9 Hz), 11.05 (1H, s).
8-Methyl-6-propionyl-2H-1,4-benzoxazin-3(4H)-one (41).

40 (11.5 g, 54.9 mmol) DOFE%E (20 mL) ¥RIZ, FEIR (35.9 g 549.7 mmol) ZHIx 7. X
SR A 10 43R L, Al LTc. AR ZRUEIRNE L, 15 D A17-5%i#1 2 4-methyl-2-pentanone (100
mL), RIEET R U DL (174 g, 1649 mmol) DKESK (100mL), 7 rrT7®Frral R (6.2
g, 549 mmol) % 0°C T 7=, Stk E 0°C T2 FFEE L7-1%, 50°C T 12 By L,
KEINZ, BTV CHl Uiz, R KRR~ 7 % o Izl U, IR L7-.
1o DT I A R T L) 5 FfGAL L 41 (7.50 g, 62% in 2 steps) Z757-. "H NMR (300 MHz,
DMSO-dy) 5 1.06 (3H, t,J=7.2 Hz),2.21 (3H, s), 2.93 (2H, q, /= 7.2 Hz), 4.68 (2H, 5), 7.33 (1H, d, J

=1.9Hz),7.50 (1H, d,J= 1.9 Hz), 10.79 (1H, s).
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6-(2-Bromopropanoyl)-8-methyl-2H-1,4-benzoxazin-3(4H)-one (35b).

31a DAL E RO ITIEIZ L 0 35b (84%) %757~ "H NMR (300 MHz, DMSO-ds) 8 1.75 (3H,
d,J=6.4Hz),2.22 (3H,s),4.72 (2H, s), 5.68 (1H, q, /= 6.4 Hz), 7.40 (1H, d, /= 1.9 Hz), 7.62 (1H, d,
J=19 Hz), 10.85 (1H, s).
6-[2-(Methylamino)propanoyl]-2H-1,4-benzoxazin-3(4H)-one (36a).

40%AF V7 X (15mL) @ THF (15 mL) #&#RIC, 31a(1.00 g, 4.17 mmol) Z ANz, 40°C
T 12 Wi L. SOSROKEINA, BV Chllth L7z, FhiRa BoKmiig~ 7
UULTHRMRL, IR L., SONTEREERINE VW SN T D~ NI T T ¢
— (FHiETF /L) I X VLU 36a (200 mg, 20%) Z7457=. 'H NMR (300 MHz, DMSO-ds) &
1.14 3H, d, J= 6.8 Hz), 2.20 (3H, s), 4.12 (1H, q, /= 6.8 Hz), 4.68 (2H, s), 7.04 (1H, d, /= 8.3 Hz),
7.53 (1H,d, /=19 Hz), 7.67 (1H, dd, /= 1.9, 8.3 Hz), 10.85 (1H, brs).
6-[2-(Ethylamino)propanoyl|-2H-1,4-benzoxazin-3(4H)-one (36b).

36a DAL E FREDSTHEIC LY 36b (51%) %1537-. '"HNMR (300 MHz, DMSO-ds) 3 0.98 (3H,
t,J=7.0Hz), 1.14 (3H, d, /= 6.8 Hz), 2.35-2.49 (2H, m), 4.22 (2H, q, /= 6.8 Hz), 4.69 (2H, s), 7.05
(1H,d,J=8.5Hz),7.53 (1H,d, /=19 Hz), 7.68 (1H, dd, /=19, 8.5 Hz), 10.85 (1H, brs).
6-[2-(Cyclopropylamino)propanoyl]-2H-1,4-benzoxazin-3(4H)-one (36c¢).

36a DEFKE FRRDOITFEIZ LY 36¢ 21572, GV 36¢ ITHERMO £ EROSUSIH]
Uz
2-(4-Fluorophenyl)-/V-[1-0x0-1-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)propan-2-yl]-/V-[2-(tet
rahydro-2H-pyran-2-yloxy)ethyl]acetamide (36d).

36a DERKE [FFROIEC LY 36d 24572, 1554072 36d [T ERMO £ £ROSUSIH]
AV
6-{2-[(4-Methoxybenzyl)amino|propanoyl}-2H-1,4-benzoxazin-3(4H)-one (36e).

352 (2.00 g, 7.04 mmol), 4- A FF XTI (290 g, 21.1 mmol) BRI U =F LT
22 (19mL, 14.1 mmol) @ THF//K (20mL/5 mL) ¥&ik% 50 °C T2 BFEHEEREL, KEMZ,

Filgem /L Chitt L7z, il e BoKmilig~ 720 L TRz L, IR L7z, fbhic
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BBl oA Y 7 a e —7 VB INZ TRER L, ATH %2 AELL T 36e (2.15 g,90%) 157
'H NMR (300 MHz, DMSO-dq) & 1.18 (3H, d, J = 7.0 Hz), 3.43-3.68 (2H, m), 3.72 (3H, s), 422 (1H,
d,J=7.0 Hz),4.69 (2H, s), 6.80-6.91 (2H, m), 7.03 (1H, d, /= 8.3 Hz), 7.18-7.21 (2H, m), 7.51 (1H, d,
J=19 Hz), 7.57-7.66 (1H, m), 10.34 (1H, brs).
6-{2-[(4-Methoxybenzyl)amino]propanoyl}-8-methyl-2H-1,4-benzoxazin-3(4H)-one (36f).

36e DATR & [FREDFTEIZ XV 36f(72%) %457-. "HNMR (300 MHz, DMSO-ds) 8 1.18 (3H,
d,J=6.8 Hz), 2.13-2.46 (4H, m), 3.47-3.67 (2H, m), 3.72 (3H, s), 4.21 (1H, q, /= 6.8 Hz), 4.70 (2H,
s), 6.84-6.85 (2H, m), 7.19-7.23 (2H, m), 7.36 (1H, d, /= 1.9 Hz), 7.47-7.48 (1H, m), 10.56 (1H, brs).
2-(4-Fluorophenyl)-N-methyl-/V-[1-0x0-1-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)propan-2-yl
Jacetamide (37a).

36a (200 mg, 0.85 mmol) ® THF (2 mL) ¥&&KIZ, REET Y 7 2 (354 mg, 2.56 mmol) DK
" 2mL) BLO4-7VA4 07 =L#E7 2 R (162 mg, 0.94 mmol) % 0 °C TINZ 7=
BOSIRAZSRILT 30 7ok, Kanzx, Hig—TF/LChit Uiz, stz Bk~ 27+
DULTHRL, BIERE L2, GO Y T m e —T L2 A TR L,
Mriina HELL T 37a (240 mg, 76%) Z457=. "HNMR (300 MHz, DMSO-ds) & 1.24 (3H, d, J =
6.8 Hz), 2.86 (3H, s), 3.61-3.67 (2H, m), 4.67 (2H, s), 5.51 (1H, q, J = 6.8 Hz), 6.93-7.15 (5H, m),
7.32-7.44 (2H, m), 10.88 (1H, s).
N-Ethyl-2-(4-fluorophenyl)-/V-[1-0x0-1-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)propan-2-yl]a
cetamide (37b).

37a DA E FREDTHAT IV 37b (53%) %157-. 'THNMR (300 MHz, CDCl3) § 1.13 (3H, t,J
=7.0Hz), 1.41 (3H, d, J= 6.8 Hz), 3.17-3.49 (2H, m), 3.69 (2H, s), 4.67 (2H, s), 5.97 (1H, q, /= 6.8
Hz), 6.84-6.99 (3H, m), 7.04-7.20 (2H, m), 7.49 (1H, d, J=2.3 Hz), 7.54-7.67 (1H, m), 9.39 (1H, s).
N-Cyclopropyl-2-(4-fluorophenyl)-N-[1-0x0-1-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)propa

n-2-yl]acetamide (37c).
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37a DERLE [FREDITHEIZ LV 37¢ (25% in 2 steps) Z4537-. "H NMR (300 MHz, DMSO-d;) 6
0.80-1.00 (4H, m), 1.32 (3H, d, /= 6.8 Hz), 2.67-2.77 (1H, m), 3.57-3.93 (2H, m), 4.65 (2H, s), 4.99
(1H, q,/=6.8 Hz), 6.87-7.03 (SH, m), 7.16-7.32 (2H, m), 10.84 (1H, s).
6-(2-{[2-(Tetrahydro-2 H-pyran-2-yloxy)ethyl]amino}propanoyl)-2H-1,4-benzoxazin-3(4H)-one
(37d).

37a DAL [FREDTHEIC LV 37d (71% in 2 steps) %4537-. 'H NMR (300 MHz, CDCls) &
1.40-1.80 (9H, m), 3.36-3.83 (8H, m), 4.26-4.54 (1H, m), 4.63 (2H, s), 5.49-5.80 (1H, m), 6.85-7.12
(5H, m), 7.26-7.60 (2H, m), 9.80 (1H, brs).
2-(4-Fluorophenyl)-NV-(4-methoxybenzyl)-N-[1-0x0-1-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)
propan-2-yljacetamide (37e).

37a DAL [FRED TEIZ LV 37e (70%) Z457=. 'THNMR (300 MHz, DMSO-dq) & 1.08-1.30
(3H, m), 3.52-3.78 (5H, m), 4.63 (2H, s), 4.67 (2H, s), 5.29 (1H, q, J = 6.8 Hz), 6.84-7.04 (6H, m),
7.09-7.39 (5H, m), 10.84 (1H, s).
2-(4-Fluorophenyl)-/V-(4-methoxybenzyl)-/V-[1-(8-methyl-3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6
-yl)-1-oxopropan-2-yljacetamide (37f).

37a DAL [FREDTTIEIC LV 37 (86%) Z457-. 'THNMR (300 MHz, DMSO-d) & 1.05-1.32
(3H, m), 2.09-2.17 (3H, m), 3.48-3.70 (2H, m), 3.70-3.83 (3H, m), 4.54-4.76 (4H, m), 5.26 (1H, q,J=
6.8 Hz), 6.69-6.95 (2H, m), 6.98-7.03 (4H, m), 7.09-7.34 (4H, m), 10.78 (1H, brs).
6-[4-(4-Fluorophenyl)-1,2-dimethyl-5-0x0-2,5-dihydro-1H-pyrrol-3-yl]-2H-1,4-benzoxazin-3(4 H)-
one (38a).

T AT, 37a(240 mg, 0.65 mmol) @ THF (S mL) &I, BV U A tert-7 %

R (181 mg, 1.62 mmol) O tert-7" % / —) (4mL) % 0°C THA7T=. BUGNEZSIE T 30 2042
P&, KEINR, BHR—TF VTt Uiz, itz Bokfilie~ 7 1 o7 LCHUGR L, IR
LT, BONIREE S VAT ANT A a~ N5 T f— (<X UFFRTT L) 1T

DRI, ~ U BERT T L OIRAIE SR L 38a (123 mg, 54%) #7572, 'H NMR

(300 MHz, DMSO-d) § 1.13 (3H, d, J= 7.0 Hz), 2.99 (3H, s), 4.58-4.68 (3H, m), 6.73 (1H, d, J= 1.9
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Hz), 6.78-6.88 (1H, m), 6.92-7.00 (1H, m), 7.13-7.24 (2H, m), 7.26-7.38 (2H, m), 10.70 (1H, s). Anal.
Caled for CooH17FN,O;: C, 68.17; H, 4.86; N, 7.95. Found: C, 68.07; H, 4.85; N, 8.07.
6-[1-Ethyl-4-(4-fluorophenyl)-2-methyl-5-o0x0-2,5-dihydro-1H-pyrrol-3-yl]-2H-1,4-benzoxazin-3(
4H)-one (38b).

38a DAL & FEEDIFIEIZ LV 38b (28%) %7157=. "HNMR (300 MHz, DMSO-dg) & 1.05-1.21
(6H, m), 3.16-3.29 (1H, m), 3.63-3.81 (1H, m), 4.60 (2H, s), 4.68-4.77 (1H, m), 6.73 (1H, d, J=1.9
Hz), 6.83-6.91 (1H, m), 6.93-6.99 (1H, m), 7.09-7.22 (2H, m), 7.26-7.37 (2H, m), 10.68 (1H, s). Anal.
Caled for G, H1oFN,O;: C, 68.84; H, 5.23; N, 7.65. Found: C, 68.79; H, 5.25; N, 7.63.
6-[1-Cyclopropyl-4-(4-fluorophenyl)-2-methyl-S-oxo0-2,5-dihydro-1H-pyrrol-3-yl]-2H-1,4-benzox
azin-3(4H)-one (38c).

38a DERR L [FRED THEIZ LV 38¢ (78%) Z457=. 'THNMR (300 MHz, DMSO-dq) & 0.67-0.80
(2H, m), 0.81-0.93 (2H, m), 1.20 (3H, d, /= 6.8 Hz), 2.55-2.65 (1H, m), 4.53-4.68 (3H, m), 6.72 (1H,
d, J=1.9 Hz), 6.81-6.89 (1H, m), 6.92-7.02 (1H, m), 7.08-7.24 (2H, m), 7.24-7.36 (2H, m), 10.67
(1H, brs).
6-{4-(4-Fluorophenyl)-2-methyl-5-oxo-1-[2-(tetrahydro-2 H-pyran-2-yloxy)ethyl]-2,5-dihydro-1H-
pyrrol-3-yl}-2H-1,4-benzoxazin-3(4H)-one (38d).

38a DA & FIRED TIEIC L 0 38d (62%) % 457=. 'THNMR (300 MHz, CDCl3) 8 1.24 (3H, d,J
= 6.9 Hz), 1.40-1.90 (6H, m), 3.35-3.58 (2H, m), 3.62-3.72 (1H, m), 3.75-4.02 (2H, m), 4.04-4.22
(1H, m), 4.57-4.78 (2H, m), 4.63 (2H, s), 6.57 (1H, d, /= 1.8 Hz), 6.80 (1H, dd, /= 1.8, 8.1 Hz), 6.91—
7.03 3H, m), 7.32-7.41 (2H, m), 8.13 (1H, s).
6-[4-(4-Fluorophenyl)-1-(2-hydroxyethyl)-2-methyl-5-oxo-2,5-dihydro-1H-pyrrol-3-yl]-2H-1,4-be
nzoxazin-3(4H)-one (38e).

38d (0.51 g, 1.1 mmol) & PTSA (22.5mg, 0.13 mmol) ®D A ¥ /—/L (50 mL) /&K% =R T2
FEHRFE L7, ROGIRICRSFEEK 2N A, BHiR—T /L Chi L7z, iz oKk~ 2
AV LTHE L, WERAE L. oI RE L VTN T L a~x KT T T 4— (2~
XY R T IZL VR, WERTT LD BT L 38e (256 mg, 61%) A157-. 'H
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NMR (300 MHz, DMSO-dg) 6 1.13 (3H, d, J = 6.6 Hz), 3.19-3.35 (1H, m), 3.53-3.65 (2H, m), 3.75—
3.86 (1H, m), 4.59 (2H, s), 4.78-4.95 (2H, m), 6.62-6.85 (2H, m), 6.88-6.97 (1H, m), 7.09-7.22 (2H,
m), 7.28-7.37 (2H, m), 10.66 (1H, s). Anal. Calcd for C;H;9FN,O4: C, 65.96; H, 5.01; N, 7.33. Found:
C,65.72; H,5.07; N, 7.31.
6-[4-(4-Fluorophenyl)-1-(4-methoxybenzyl)-2-methyl-5-0x0-2,5-dihydro-1H-pyrrol-3-yl|-2H-1,4-
benzoxazin-3(4H)-one (38f).

38a DARL & [FRED HIEIZ LV 38F(86%) %7157=. 'HNMR (300 MHz, DMSO-ds) 5 1.10 3H,
d,J=6.8 Hz),3.74 (3H, s), 4.35 (1H, d, /= 15.1 Hz), 447 (1H, q,J= 6.8 Hz), 4.59 (2H, s), 4.89 (1H, d,
J=15.1 Hz), 6.67-6.73 (1H, m), 6.76-6.83 (1H, m), 6.87-6.97 (3H, m), 7.14-7.29 (4H, m), 7.31-7.42
(2H, m), 10.60 (1H, s).
6-[4-(4-Fluorophenyl)-2-methyl-5-oxo-2,5-dihydro-1H-pyrrol-3-yl|-2H-1,4-benzoxazin-3(4H)-one
(382).

38e (2.00 g, 436 mmol) & 7= —/L (470 mg, 436 mmol) ?® TFA (15 mL) &% 65°C T
12 REHEPRE L, PR L7, okl oka Nz, BT L chiitt L7c. filtii%
RS, |ILTTHEHE L. Mt aE AEL, =& 7 —LosbiAGEA LC 38f (950 mg, 64%) %
7. 'HNMR (300 MHz, DMSO-de) & 1.09 (3H, d, J= 6.8 Hz), 4.60 (2H, s), 4.67 (1H, q, J= 6.8 Hz),
6.73 (1H, d,J=1.9 Hz), 6.81-6.90 (1H, m), 6.91-6.99 (1H, m), 7.10-7.29 (2H, m), 7.27-7.37 (2H, m),
8.61 (1H, s), 10.67 (1H, s). Anal. Calcd for C;9H;sFN,Os: C, 67.45; H, 4.47; N, 8.28. Found: C, 67.11;
H, 4.63; N, 8.26.
6-[4-(4-Fluorophenyl)-1-(4-methoxybenzyl)-2-methyl-5-0x0-2,5-dihydro-1H-pyrrol-3-yl]-8-methy
1-2H-1,4-benzoxazin-3(4H)-one (38h).

38a DARL & [FREDITIEIZ LV 380 (40%) Z7457~. "HNMR (300 MHz, DMSO-dy) 5 1.10 (3H,
d,/J=6.8 Hz),2.08 (3H, s), 3.74 3H, s),4.33 (1H, d,J=15.1 Hz), 4.46 (1H, q, /= 6.8 Hz), 4.60 (2H, s),
490 (1H, d,J=15.1 Hz), 6.53 (1H, d, /=19 Hz), 6.73 (1H, d, J= 1.9 Hz), 6.86-6.97 (2H, m), 7.12—

7.30 (4H, m), 7.30-7.45 (2H, m), 10.53 (1H, s).
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6-[4-(4-Fluorophenyl)-2-methyl-5-0x0-2,5-dihydro-1H-pyrrol-3-yl]-8-methyl-2 H-1,4-benzoxazin-
3(4H)-one (38i).

38g DARLE [FRED HFIEIZ LV 38i(68%) Z457-. 'HNMR (300 MHz, DMSO-dy) & 1.09 (3H,
d,J=6.8Hz),2.12 (3H, s), 449-4.72 (3H, m), 6.55 (1H, d, /=1.9 Hz), 6.79 (1H, d, /= 1.9 Hz), 7.09—
7.23 (2H, m), 7.21-7.45 (2H, m), 8.59 (1H, s), 10.59 (1H, s). Anal. Calcd for CxH;7FN>O5-0.1 (H,O):
C, 67.83; H,4.90; N, 7.91. Found: C, 67.46; H, 5.18; N, 7.53.
Ethyl N-|(4-fluorophenyl)acetyl]-/V-(4-methoxybenzyl)alaninate (43).

36e 35 LU0 37a DAL L [FHEDTTIEIC L D 43 (81% in 2 steps) 27157=. 'H NMR (300 MHz,
DMSO-ds) 6 1.06-1.16 (3H, m), 1.17-1.26 (3H, m), 3.65-3.81 (5H, m), 3.93-4.06 (2H, m), 4.10-4.20
(1H, m), 4.49-4.99 (2H, m), 6.79-6.96 (2H, m), 7.06-7.35 (6H, m).
3-(4-Fluorophenyl)-4-hydroxy-1-(4-methoxybenzyl)-5-methyl-1,5-dihydro-2 H-pyrrol-2-one (44).

60%/KEF R U A (216 g, 53.91 mmol) @ DMF (90 mL) #EIZ, 43 (18.3 g, 49. 0 mmol)
7 DMF (90 mL) ¥4 0 °C TINA Tz, ZERFPRT, POSRAZSRT 12 FfRL, IN
kAN A, Wk TV Tt L7c. Bhig 2 fafn ok Tt L, BoKhiig~ 7 R L
TRIEL, RN L7 SN E A X /) —/VInD G L 44 (15.0 g, 93%) #4537,
"H NMR (300 MHz, DMSO-d) 5 1.30 (3H, d, J = 6.8 Hz), 3.68-3.83 (4H, m), 4.14 (1H, d, /= 15.3
Hz), 4.82 (1H, d, J = 15.3 Hz), 6.80-6.96 (2H, m), 7.08-7.25 (4H, m), 7.98-8.15 (2H, m), 11.46 (1H,
S).
4-(4-Fluorophenyl)-1-(4-methoxybenzyl)-2-methyl-5-0x0-2,5-dihydro-1H-pyrrol-3-yl trifluoro-
methanesulfonate (45).

EFRFHKT, 44(15.0g,45.82mmol) & FUTF /LT I (670 mL, 50.4 mmol) D7 1
B AKX (150 mL) WHRIC, B YU ZuAdm 2K VR K (142 g, 50.4 mmol) % 0
°C T T L7z, BUoiR% 3 BERFR L, KEMNA Tz, AHEE 2 itk Thlas L, MoKt
fe~ 7 AU LT, BIERME LT, BN E2 S Y W oN T T houa~ NI 7
= (ANFH R T V) ([ZE DRI, =X )L E KOG LR L 45150 g,

71%) %%57-. "HNMR (300 MHz, DMSO-ds) 5 1.41 (3H, d,J = 6.8 Hz), 3.74 (3H, 5), 4.33-4.51 (2H,
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m), 4.79 (1H, d, J = 15.5 Hz), 6.87-7.00 (2H, m), 7.27 (2H, d, J = 8.7 Hz), 7.31-7.45 (2H, m), 7.70—
7.82 (2H, m).
8-Fluoro-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2 H-1,4-benzoxazin-3(4H)-one (46a).

T AL T, 25a(8.00 g, 32.5 mmol), EAEF 3T — R PRy (9.08 g 35.8 mmol ),
[LINEA(P T 2= ViR A T 4 )7 =k Ty 7ual) K Uran A2 A0
¥ (133 g, 1.63mmol) L OWHEH U 7 A (112 g 114 mmol) D 14- 4%V (320mL) &
7 90 °C T 13 WFfEHE L, Kz, Hie—F /L Chiltt L7e. A8 2 8K~ U
U LTHEL, RN L. BN REE Y W IN BT A aw NS T T 4— (~F
YU MR T V) (ICXVEERIL, FHRTT L LAY DOIRGIR) O R L 46a (948 g,
99%) Z457=. "HNMR (300 MHz, DMSO-ds) 3 1.28 (12H, s), 4.70 (2H, s), 6.99-7.08 (2H, m), 10.90
(1H, s).
8-Chloro-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2 H-1,4-benzoxazin-3(4H)-one (46b).

46a DAY L [FHEDITIEIZ L D 46b (99%) %757-. 'TH NMR (300 MHz, DMSO-ds) 5 1.28 (12H,
s),4.74 (2H, s), 7.14 (1H, d,J= 1.5 Hz), 7.23 (1H, d, /= 1.5 Hz), 10.89 (1H, s).
8-Fluoro-6-[4-(4-fluorophenyl)-1-(4-methoxybenzyl)-2-methyl-5-0xo-2,5-dihydro-1H-pyrrol-3-yl]
-2H-1,4-benzoxazin-3(4H)-one (47a).

T2 FEET, 46a (500 mg, 1.71 mmol), 45 (84.0 mg, 1.71 mmol), [1,1-EA(Y 7 ==/l
RAT 4 N7 xzal T A)yr7rl) K vraa XX A (278 mg, 034
mmol) BXOUREEE T 7 4 (1.67 g, 5.21 mmol) O THF//K (20 mL/ 5 mL) ¥%if% 100°C T 12
PR L, 1 NHREERZ R, Wi~ L Chiltt U7z, fhiiRa fafn etk THafs, Hok
Wi~ 720 NTHIRL, BIERNE L. BONREE s VTNV AT Lo u~x 7T
T — (NFYUEFRTT V) X ORERIL, ~FY s LERR T T L OIRAIRD DS L
47a (522 mg, 64%) %457=. 'HNMR (300 MHz, DMSO-ds) § 1.11 (3H, d, /= 6.8 Hz), 3.74 (3H, s),
435 (1H, d,J=15.1 Hz), 4.52 (1H, q, J = 6.8 Hz), 4.68 (2H, ), 4.88 (1H, d, /= 15.1 Hz), 6.51 (1H, d,

J=15Hz), 6.82-6.98 (3H, m), 7.16-7.45 (6H, m), 10.80 (1H, s).
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8-Chloro-6-[4-(4-fluorophenyl)-1-(4-methoxybenzyl)-2-methyl-5-0x0-2,5-dihydro-1H-pyrrol-3-yl]
-2H-1,4-benzoxazin-3(4H)-one (47b).

47a DB L [FREDTTIEIZ LV 47b (42%) %457=. "HNMR (300 MHz, DMSO-d¢) & 1.10 (3H,
d,J=6.8 Hz),3.32 (3H, s), 4.35 (1H, d, /= 15.1 Hz), 4.55 (1H, q, /= 6.8 Hz), 4.72 (2H, s), 4.88 (1H, d,
J=15.1Hz),6.63 (1H, d, /= 1.9 Hz), 6.92-7.03 (3H, m), 7.15-7.44 (6H, m), 10.78 (1H, s).
8-Fluoro-6-[4-(4-fluorophenyl)-2-methyl-5-oxo-2,5-dihydro-1H-pyrrol-3-yl]-2H-1,4-benzoxazin-3
(4H)-one (48a).

38g DAL E RO IFIEIZ LV 48a (78%) %4%7-. "THNMR (300 MHz, DMSO-ds) 8 1.10 (3H,
d,J=6.4 Hz), 4.62-4.77 (3H, m), 6.52 (1H, s), 6.89-6.94 (1H, m), 7.07-7.24 (2H, m), 7.27-7.41 (2H,
m), 8.67 (1H, s), 10.85 (1H, s). Anal. Calcd for C;9H4F2N,Os: C, 64.04; H, 3.96; N, 7.86. Found: C,
63.66; H, 4.05; N, 7.79.
8-Chloro-6-[4-(4-fluorophenyl)-2-methyl-5-oxo0-2,5-dihydro-1H-pyrrol-3-yl]-2H-1,4-benzoxazin-3
(4H)-one (48b).

38g DA E FHED AT LV 48b (57%) %757-. "HNMR (300 MHz, DMSO-ds) 8 1.09 (3H,
d,J=6.8 Hz),4.62-4.79 (3H, m), 6.64 (1H, d, /=19 Hz), 7.05 (1H, d, /= 1.9 Hz), 7.14-7.23 (2H, m),
7.27-7.39 (2H, m), 8.67 (1H, s), 10.84 (1H, brs). Anal. Calcd for C;oH4CIFN,Os: C, 61.22; H, 3.79; N,

7.51. Found: C, 60.98; H, 4.03; N, 7.23.

BB 5 5R

6-(5-Methyl-1,2-o0xazol-3-yl)-2H-1,4-benzoxazin-3(4H)-one (53b)

b Ras L7 2 UHREHE (188 mg, 2.70 mmol) & TEA (369 uL, 2.65 mmol) @ 2-7 1%/
—/b (15 mL) ¥AiRZ IR T 15 08, TFA 423 pL, 5.53 mmol) ZINA 7=, NGk =I5
T 15 0 L7214, 13a (600 mg, 2.57 mmol) ZH1x7-. St % 60 °C C 12 B L,
TG L=, BNk E Iz, 1 NAKERET b U w7 2KSECRf L. Hritd
AL, YT —T VT4 LT 53b (560 mg, 95%) % 457-. 'HNMR (400 MHz, CDCls)

§2.25 (3H, 5), 4.64 (2H, 5), 6.72 (1H, 5), 7.05-7.10 (1H, m), 7.30-7.45 (2H, m), 10.90 (1H, brs).
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6-(5-Methyl-1H-pyrazol-3-yl)-2H-1,4-benzoxazin-3(4H)-one (53a).

53b DARLE [FREOIFEIC XV 53a(77%) %437=. "HNMR (400 MHz, CDCl3) § 2.40 (3H, s),
4.72 (2H, s), 6.38 (1H, s), 7.00-7.05 (1H, m), 7.30-7.35 (1H, m), 7.67 (1H, s), 10.82 (1H, brs).
6-(4-Bromo-5-methyl-1H-pyrazol-3-yl)-2H-1,4-benzoxazin-3(4H)-one (54a).

53a (390 mg, 1.66 mmol) @ DMF (10 mL) ¥%&iZ, NBS (295 mg, 1.66 mmol) % =i THIZ 7-.
NGz ok LT, Atz AEL, Yo=F/Lo—7 L CHig LT 54a (480 mg, 94%) %
#7=. "HNMR (400 MHz, CDCl3) § 2.39 (3H, s), 4.72 (2H, 5), 7.05-7.11 (1H, m), 7.42 (1H, s), 7.77—
7.81 (1H, m), 10.20 (1H, brs).
6-(4-Bromo-5-methyl-1,2-o0xazol-3-yl)-2H-1,4-benzoxazin-3(4H)-one (54b).

54a DA L [FREDTTIEIC LV 54b (98%) %457-. "HNMR (400 MHz, CDCls) § 2.30 (3H, s),
4.70 (2H, s), 7.15-7.20 (1H, m), 7.55-7.60 (2H, m), 10.95 (1H, brs).
6-[4-(4-Fluorophenyl)-5-methyl-1H-pyrazol-3-yl]-2H-1,4-benzoxazin-3(4H)-one (49).

TR EA T, 54a (158 mg, 0.513 mmol), 4-7/LA 17 ==L (215 mg, 1.54
mmol), EA( kY -tert-7 FIVIRA T 4 )37 217 15(0) (13.1 mg, 0.025 mmol) LN =
F U L (1.05 g 4.87 mmol) D 14-A4 %3 (5mL) IWikA 90 °C T 12 BEEHEEEE, K%
INA, HegeT Vi Uiz, iz gafin @k Tots L, BoKhiliR~ 71w L Tzl
%, WERME L. ORI~ T L7 b= MU AL, itz AH
LT 49 (89.0 mg, 54%) %757-. "H NMR (400 MHz, CDCls) & 2.30 (3H, s), 4.69 (2H, s), 6.72 (1H,
dd, /=2, 8.6 Hz), 6.78 (1H, d, J=2.0 Hz), 7.02-7.10 (2H, m), 7.16-7.22 (2H, m), 7.26 (1H, s), 7.52
(1H, s), 10.56 (1H, brs). Anal. Calcd for C;sH4FN30O;: C, 66.87; H, 4.36; N, 13.00. Found: C, 66.57; H,
4.52; N, 13.04.
6-[4-(4-Fluorophenyl)-5-methyl-1,2-oxazol-3-yl|-2H-1,4-benzoxazin-3(4H)-one (50).

49 DERL & FIRED T XV 50 (74%) Z457=. 'THNMR (400 MHz, DMSO-d) & 2.15 (3H, s),
4.62 (2H, s), 6.95-6.99 (2H, m), 7.07 (1H, s), 7.30-7.35 (2H, m), 7.37-7.42 (2H, m), 10.84 (1H, s).
Anal. Caled for CigH3FN>O;: C, 66.66; H, 4.04; N, 8.64. Found: C, 66.40; H, 4.16; N, 8.55.

3-(Dimethylamino)-1-(4-fluorophenyl)prop-2-en-1-one (55).
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4-7NA BT 2 =)V AT R (2.00 g, 14.5mmol) & DMFDMA (4 mL) DiEAR% 2 BF
[FIINENE R L 7=, IR LT, (SO ~Fv 2Nz, Hritima AL 55(0.89
g,32%) %437=. "HNMR (300 MHz, DMSO-d,) 8 2.92 (3H, s), 3.14 (3H, 5), 5.82 (1H, d,J= 12.2 Hz),
7.21-7.27 (2H, m), 7.71 (1H, d,J= 12.2 Hz), 7.96 (2H, dd, J= 5.7, 8.9 Hz).
1-(4-Fluorophenyl)butane-1,3-dione (56a).

60%/KkFE(LF U A 434 ¢ 1.81 mol) OTHF (1.5L) WiRIZ, 4-7 A0 7 2 =/L AF )L
7 k(500 g, 0361 mol) Z==iTINX, BUSHKZ IR T30 5%, Hik—F/v (127.6 ¢,
1.45 mmol) ZNN& 7=. SUSNE 240 °C CIRFFISFE L, | N2 AN 2, Hiig— /L Chlith L 7z.
FHHR 21 NERRRS K ORI &K CTHEE U, SRR~ 7% 0 WOz, JERHE L
2. SO IR 2~V U DAL LS6a (483 g 74%) Z457-. 'H NMR (300 MHz,
DMSO-ds) 32.19 (3H, 5), 6.13 (1H, 5), 7.01-7.18 (2H, m), 7.82-7.96 (2H, m), 16.15 (1H, brs).
5-(4-Fluorophenyl)-1-methyl-1H-pyrazole (57a).

55 (800 mg, 4.14 mmol) FBLUAF /Lt KT (257 uL, 4.88 mmol) DX /—/L (8 mL)
VR 4 R INBNET S, IR L7c. 15 DAV RE AN D SNV T b <

N7 = (YR T L) I DRI 57a (592 mg, 81%) %757 'HNMR (300

MHz, DMSO-ds) 8 3.83 (3H, s), 6.39 (1H, d, J= 1.9 Hz), 7.31-7.40 (2H, m), 7.46 (1H, d, /= 1.5 Hz),
7.58 (2H, dd, J=5.5, 8.9 Hz).
5-(4-Fluorophenyl)-1,3-dimethyl-1H-pyrazole (57c).

56a (12.6 g, 69.9 mmol), A F /Lt K2 (6.4 g, 139 mmol), TFA (10.7 mL, 144 mmol), TEA
(19.4 mL, 139 mmol) ?2-7"12/%/ —/L (350 mL) ¥AiZ% 80 °C CURFEIEFE, JBITIRAME L7z,
B O ESICAfIEE K 2N %, HR—F /L ChHitd L7-. fhitikZz BKhilE~ 7 %2 7 L
CHIGR, BUERME LTz, SN E T VTN T A a~ NI T 7 41— (~F
FEfE T F/1) 12k 0 R L57¢ (10.0 g 75%) %457-. 'HNMR (300 MHz, DMSO-ds) § 2.16 (3H,
s),3.74 (3H, s), 6.16 (1H, s), 7.27-7.40 (2H, m), 7.54 (2H, dd, J=5.5, 8.7 Hz).
5-(4-Fluorophenyl)-3-methyl-1H-pyrazole (57b).

57c DERLE FREDHTIEIZ L0 57b (72%) %457~ "HNMR (300 MHz, CDCls) § 2.32 (3H, s),
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6.30-6.31 (1H, m), 7.03-7.10 (2H, m), 7.66—7.71 (2H, m), 10.5 (1H, brs).
1-Ethyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (57¢).

57¢ DA E FHEDITIEICZ LV 57e(90%) %457-. 'HNMR (300 MHz, DMSO-ds) 5 1.26 (3H,
t,J=7.0Hz), 2.17 (3H, s), 3.99 (2H, q, J = 7.0 Hz), 6.11 (1H, s), 7.27-7.37 (2H, m), 7.43-7.54 (2H,
m).
1-Allyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (57f).

57¢ DAL E FHEDITIEIC L D 57F(95%) %457-. 'HNMR (300 MHz, DMSO-ds) 5 2.18 (3H,
s), 4.57-4.69 (2H, m), 4.86 (1H, dd, J = 1.5, 17.0 Hz), 5.11 (1H, dd, /= 1.5, 10.5 Hz), 5.85-6.01 (1H,
m), 6.19 (1H, s), 7.31 (2H, t, J= 9.0 Hz), 7.43-7.53 (2H, m).
1-Benzyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (57h).

57¢ DAL E FHEDITIEIC L Y 57h (88%) %457-. 'HNMR (300 MHz, CDCls) § 231 (3H, 5),
522 (2H, s), 6.09 (1H, s), 6.94-7.07 (4H, m), 7.16-7.33 (5H, m).
5-(4-Fluorophenyl)-3-methyl-1-phenyl-1H-pyrazole (57i).

57¢ DERLE FREDHIEIZ L0 571 (39%) %757-. 'HNMR (300 MHz, CDCl;) § 2.37 (3H, s),
6.27 (1H, s), 6.91-7.00 (2H, m), 7.13—7.21 (2H, m), 7.21-7.34 (5H, m).
2-[5+(4-Fluorophenyl)-3-methyl-1H-pyrazol-1-yl]ethanol (57j).

57c DERLE FBED TR L0 57j(97%) %457 "HNMR (300 MHz, DMSO-ds) 8 2.18 (3H,
s), 3.75 (2H, q, J = 5.5 Hz), 3.98 (2H, t, J = 5.5 Hz), 492 (1H, t, J = 5.0 Hz), 6.12 (1H, s), 7.25-7.40
(2H, m), 7.51-7.67 (2H, m).
3-|5-(4-Fluorophenyl)-3-methyl-1H-pyrazol-1-yl|propan-1-ol (57k).

57¢ DERLE FBEDTIEIZ L0 57k (77%) %457=. "H NMR (300 MHz, DMSO-ds) & 1.85 (2H,
quin, J = 6.7 Hz), 2.17 (3H, s), 3.25-3.39 (2H, m), 4.03 (2H, t, J = 7.2 Hz), 4.46-4.50 (1H, m), 6.11
(1H,s),7.31 (2H, t,J=8.7 Hz), 7.49 (2H, t, J=2.8 Hz).
1-[4-(Benzyloxy)butyl]-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (571).

57cDERL & RO TR L 0 571 (49%) %7157=. 'H NMR (300 MHz, CDCl;) § 1.40-1.65

(2H, m), 1.81-1.93 (2H, m), 2.29 (3H, 5), 3.37 2H, t, J= 6.3 Hz), 4.02 2H, t, /= 7.2 Hz), 441 (2H, 5),
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6.00 (1H, s), 7.03—7.12 (2H, m), 7.23—7.35 (7H, m).
2-{|5-(4-Fluorophenyl)-3-methyl-1H-pyrazol-1-yljmethyl}pyridine (57m).

57¢ DA E FREDITIEIZ L Y 57m (30%) Z457=. '"HNMR (300 MHz, CDCls) § 2.34 (3H, s),
549 (2H, s), 6.19 (1H, s), 6.99-7.10 (3H, m), 7.27-7.37 (3H, m), 7.73—7.82 (1H, m), 8.61 (1H, d, J =
4.9 Hz).
3-{[5-(4-Fluorophenyl)-3-methyl-1H-pyrazol-1-yljmethyl}pyridine (57n).

57¢ DA E FHEDITIEIZ L D 570 (19%) %457-. 'HNMR (300 MHz, CDCls) § 2.32 (3H, s),
5.34 (2H, s), 6.16 (1H, s), 7.07-7.17 (2H, m), 7.22—7.30 (2H, m), 7.48-7.56 (1H, m), 7.72 (1H, d, J =
8.1 Hz), 8.28-8.40 (1H, m), 8.63 (1H, d, /= 4.0 Hz).
4-{|5-(4-Fluorophenyl)-3-methyl-1H-pyrazol-1-yljmethyl}pyridine (570).

57c DERELE FRBEDTIEIZ XL D 570 (33%) %457=. '"H NMR (300 MHz, DMSO-ds) § 2.21 (3H,
s), 5.31 (2H, s), 6.26 (1H, s), 6.92—6.94 (2H, m), 7.24—7.43 (4H, m), 8.46-8.48 (2H, m).
5-(2,4-Difluorophenyl)-1,3-dimethyl-1H-pyrazole (57d).

24-C 7 NA T T 2 =)V AF )L R (200 g, 12.8 mmol) @ THF (100 mL) ¥ARIZ, ~F
AFNTTTW L UF 7L O THE (1.1 M, 12.8 mL, 14.1 mmol) ¥Rk A—25°C T F L7z, X
IR 25 °C C 1 Refiii#Rt%, —78°C IZmAIL, 7&F /27 v U R (1.19mL, 16.8 mmol) %
Mz Tz, RONRZ 3 REEHEE L, 1 NERBA I, FER—T VOl U7z, Sk 2 MoK
fe~ 730 WNTHIR,, TERME L, S6b 1572, 1557z 56b OHFERMI, 2-7 m/x
/=)L (100mL), TFA(1.99 mL,26.8 mmol), AF /Lt KZ > (1.35mL,25.6mmol) LN
TEA (3.61 mL, 25.6 mmol) ZJ1%7-. SULNEA 80 °C T30 /ofitfhtk, fafnEE/KEMNZ, HE
Fa /L Chi U7z, iR A K T L, JoKEiiE~ 7 1> 0 L CHzig:, IR L7
BONTFREEZ D DTN AT LT a~ NI T T 4 — (T UEHRTT V) IZX 0B L
57d (0.63 g, 25% in 2 steps) Z457=. '"H NMR (300 MHz, DMSO-ds) 8 2.18 (3H, 5), 3.62 (3H, ), 6.17
(1H,s),7.23 (1H, td,J=2.5, 8.4 Hz), 7.43-7.60 (2H, m).
5-(4-Fluorophenyl)-3-methyl-1-propyl-1H-pyrazole (57g).

KBFFHR T, 57F(2.00 g, 9.24 mmol) & 10%/37 U0 LRI (300 mg) DA X/ —)L (50
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mL) AR IR T 12 REHSEE L7, ROGIRE AL, ARG L 57g 21572, 55
7= 57g ITHAERMW O F F RO,
4-Bromo-5-(4-fluorophenyl)-1,3-dimethyl-1 H-pyrazole (58b).

57¢ (5.00 g, 26.3 mmol) &NBS (4.68 g,26.3 mmol) D7 & h=h U/l (40 mL) Ak % =FIET
105088 LTz, POSRIZEIREE KR ZINZ, W /L Chitth U7z, Al z fafn ik <
Vo, Bk~ 720 LT, JERNE L7z, S0l a it U 7L
NI LT~ NTTT 4 — (XY VBB T L) IZX D RERLS8b (2.11 g, 30%) Z1F7-.
'H NMR (300 MHz, DMSO-dq) & 2.17 (3H, s), 3.69 (3H, s), 7.35-7.40 (2H, m), 7.54 (2H, dd, J=5.7,
8.7 Hz).
4-Bromo-5-(4-fluorophenyl)-1-methyl-1H-pyrazole (58a).

58b DAk & RO 7RI & 0 58a (39%) %4572, "HNMR (300 MHz, DMSO-dq) & 3.76 (3H,
s), 7.40 (2H, t, J= 8.9 Hz), 7.56 (2H, dd, J= 5.5, 8.9 Hz), 7.66 (1H, s).
4-Bromo-5-(2,4-difluorophenyl)-1,3-dimethyl-1H-pyrazole (58¢c).

58b DERL & FREDTHEIZ L0 58¢ (82%) %7157-. "H NMR (300 MHz, DMSO-ds) 8 2.18 (3H,
s),3.63 (3H, s), 7.30 (1H, td, J= 1.9, 8.5 Hz), 7.43—7.62 (2H, m).
4-Bromo-1-ethyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (58d).

58b DAk & RO J7HEIZ & 0 58d (99%) %75%7-. 'H NMR (300 MHz, DMSO-ds) & 1.21 (3H, t,
J=170Hz),2.18 (3H, s),3.96 (2H, q, /= 7.0 Hz), 7.34—7.45 (2H, m), 7.45-7.54 (2H, m).
4-Bromo-5-(4-fluorophenyl)-3-methyl-1-propyl-1H-pyrazole (58e).

58b DAY & [EHED HTTEIC K V) 58e (99% in 2 steps) Z457-. "HNMR (300 MHz, CDCls) § 0.69
(3H, t,J = 7.5 Hz), 1.54—1.70 (2H, m), 2.18 (3 H, 5), 3.90 (2H, t, J = 7.0 Hz), 7.39 (2H, t, /= 9.0 Hz),
7.48 (2H, dd,J=5.5,9.0 Hz).
1-Benzyl-4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (58f).

58b DERL & FRED I L 0 58 (80%) Z7157-. 'HNMR (300 MHz, CDCl3) 3 2.30 (3H, s),
5.17 (2H,s), 6.97 (2H, dd,J= 1.9, 5.4 Hz), 7.02-7.12 (2H, m), 7.18-7.27 (SH, m).

4-Bromo-5-(4-fluorophenyl)-3-methyl-1-phenyl-1H-pyrazole (58g).
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58b DERL & FRED I L 0 58 (88%) #457-. 'HNMR (300 MHz, CDCls) § 2.38 (3H, s),
6.97-7.07 (2H, m), 7.15-7.33 (7H, m).
3-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|propan-1-ol (58h).

58b DAL & [FREDITEIZ X 1 58h (95%) %415%7-. 'H NMR (300 MHz, DMSO-ds) & 1.80 (2H,
quin, J = 6.5 Hz), 2.18 (3H, s), 3.22-3.34 (2H, m), 3.99 (2H, t, J = 7.3 Hz), 443—4.48 (1H, m),
7.34-7.44 (2H, m), 7.50 (2H, dd, J=5.5, 8.7 Hz).
1-[4-(Benzyloxy)butyl]-4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (58i).

58b DAY & [FHED HTTEIC X 0 581 (87%) %757-. 'THNMR (300 MHz, CDCl3) & 1.42—1.55 (2H,
m), 1.75-1.87 (2H, m), 2.28 (3H, s), 3.36 2H, t, J = 6.3 Hz), 3.90 (2H, t, J = 7.2 Hz), 441 (2H, s),
7.09-7.18 (2H, m), 7.23—7.36 (7H, m).
2-{[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-ylmethyl}pyridine (58j).

58b DERL & FREDHHEIZ L 0 58) (69%) %7157~ 'HNMR (300 MHz, CDCl3) 3 2.32 (3H, s),
531 (2H, s), 6.93 (1H, d, J=7.6 Hz), 7.05-7.21 (3H, m), 7.31-7.40 (2H, m), 7.58—7.68 (1H, m), 8.52
(1H, d,J=42 Hz).
3-{[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yljmethyl} pyridine (58k).

58b DERL & FRED I L0 58Kk (55%) Z7157-. "HNMR (300 MHz, CDCls) § 2.31 (3H, s),
526 (2H, s), 7.12-7.22 (2H, m), 7.22-7.31 (2H, m), 7.41-7.50 (1H, m), 7.64 (1H, d, J= 7.9 Hz), 8.36
(1H, s), 8.63 (1H, s).
4-{[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yljmethyl} pyridine (58I).

58b DAL E FREDITIEIC XV 581 (43%) %Z7457=. "HNMR (300 MHz, CDCls) § 2.33 (3H, s),
531 (2H, s), 7.08-7.32 (6H, m), 8.66 (2H, s).
6-[5-(4-Fluorophenyl)-1-methyl-1H-pyrazol4-yl|-2H-1,4-benzoxazin-3(4H)-one (51).

T EK T, 58a (500 mg, 1.96 mmol), 59a (647 mg, 2.35 mmol), [I,I-EA(Y7 ==
WIRAT 4 N7 2t P70 LM77 el K P7aa X2 AW (160 mg, 0.196
mmol) BLOREEE T 7 A (1.92 g, 5.89 mmol) MDTHF/K (8 mL/ 2 mL) ¥A#E4 18I EIINEE

it Lictk, SoRnEtkzinz, WakeT /LTt L7c. Fhitii a2 fafn ok Tiasis, oK
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Wi~ 7 23U LRI L, IR LT, DG AN ) W N1 F L a~
NTTT 4 — (~NFY VBT L) ICE VR, ~FYr LER T L OIREED B B
filieh L51 (196 mg, 31%) %457-=. 'H NMR (300 MHz, DMSO-ds) & 3.68 (3H, s), 451 (2H, s),
6.59-6.73 (2H, m), 6.82 (1H, d, J = 8.9 Hz), 7.24-7.49 (4H, m), 7.66 (1H, s), 10.62 (1H, s). Anal.
Calcd for CisH14FN301: C, 66.87; H, 4.36; N, 13.00. Found: C, 66.77; H, 4.34; N, 12.93.
6-[5-(4-Fluorophenyl)-1,3-dimethyl-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4H)-one (52a).

51 DERLE FREDHIEIC LV 52a (22%) %7457=. 'HNMR (300 MHz, DMSO-dg) 8 2.17 (3H,
s), 3.64 (3H, s), 4.53 (2H, s), 6.57 (1H, dd, /= 2.1, 8.1 Hz), 6.65 (1H, d, /=19 Hz), 6.83 (1H, d, /=283
Hz), 7.18-7.42 (4H, m), 10.58 (1H, s). Anal. Calcd for CioH;cFN3O,: C, 67.65; H, 4.78; N, 12.46.
Found: C, 67.62; H,4.74; N, 12.46.
6-[5-(2,4-Difluorophenyl)-1,3-dimethyl-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4H)-one (52b).

51 DA E FEEDIIEIC LV 52a (48%) %7157-. 'H NMR (300 MHz, DMSO-dg) § 2.20 (3H,
s), 3.59 (3H, s),4.53 (2H, s), 6.58 (1H, dd, /=2.1, 8.1 Hz), 6.64 (1H, d, /J=2.3 Hz), 6.83 (1H, d, /=83
Hz), 7.18 (1H, td, J=2.1, 8.6 Hz), 7.31-7.47 (2H, m), 10.59 (1H, s). Anal. Calcd for C;oH;sF,N30,: C,
64.22; H,4.25; N, 11.83. Found: C, 64.09; H, 4.21; N, 11.75.
6-[5-(4-Fluorophenyl)-1,3-dimethyl-1H-pyrazol-4-yl]-8-methyl-2 H-1,4-benzoxazin-3(4 H)-one (52c).

51 DAL E FREDIFEIC XL 52¢ (12%) %157-. 'HNMR (300 M Hz, DMSO-ds) § 2.06 (3H,
s),2.16 (3H, s), 3.64 (3H, s), 4.54 (2H, s), 6.45 (1H, d, /= 1.9 Hz), 6.51 (1H, d, J= 1.5 Hz), 7.18-7.41
(4H, m), 10.51 (1H, s). Anal. Calcd for C,0H;sFN3O»: C, 68.36; H, 5.16; N, 11.96. Found: C, 68.23; H,
5.16; N, 11.86.
6-[1-Ethyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4H)-one (60a).

51 DAL E FREOHTIEIC LV 60a (28%) A757-. '"HNMR (300 MHz, DMSO-dy) 6 1.24 (3H, t,
J=7.0Hz),2.19 (3H,s),3.91 (2H, q,J = 7.0 Hz), 4.53 (2H, s), 6.57 (1H, dd, J=2.0, 8.0 Hz), 6.65 (1H,
d, J =20 Hz), 6.81 (1H, d, J = 8.0 Hz), 7.19-736 (4H, m), 10.60 (1H, s). Anal. Calced for
CooHisFN3O,: C, 68.36; H, 5.16; N, 11.96. Found: C, 68.58; H, 5.39; N, 11.72.

6-[5-(4-Fluorophenyl)-3-methyl-1-propyl-1H-pyrazol-4-yl]-2H-1,4-benzoxazin-3(4H)-one (60b).
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51 DERLE [FREDITHEIZ LV 60b (36%) A757-. 'H NMR (300 MHz, DMSO-ds) 5 0.73 (3H, t,
J=17.5Hz), 1.57-1.73 (2H, m), 2.19 (3H, s), 3.84 (2H, t, J= 7.5 Hz), 4.53 (2H, 5), 6.56 (1H, dd, /= 2.0,
8.5 Hz), 6.65 (1H, d, /= 2.0 Hz), 6.81 (1H, d, J= 8.5 Hz), 7.22—7.35 (4H, m), 10.60 (1H, brs). Anal.
Caled for Co1HyoFN3O,: C, 69.03; H, 5.52; N, 11.50. Found: C, 69.04; H, 5.51; N, 11.50.
6-[1-Benzyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl]-2H-1,4-benzoxazin-3(4H)-one (60c).

51 DARLE FRED ST L0 60c (38%) %757-. "HNMR (300 MHz, DMSO-dg) § 2.21 (3H, s),
4.53 (2H, s), 5.15 (2H, s), 6.59 (1H, dd, J=2.1, 8.3 Hz), 6.68 (1H, d, /=2.1 Hz), 6.82 (1H,d, /=83
Hz), 6.97 (2H, dd, J= 1.5, 7.9 Hz), 7.19-7.32 (7TH, m), 10.60 (1H, s). Anal. Calcd for C,sHxFN;O,: C,
72.63; H,4.88; N, 10.16. Found: C, 72.61; H, 4.94; N, 10.07.
6-[S-(4-Fluorophenyl)-3-methyl-1-phenyl-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4H)-one (60d).

51 DA E FREDIFEIC LV 60d (16%) %457=. 'HNMR (300 MHz, DMSO-dq) 8 2.26 (3H,
s), 4.56 (2H, s), 6.59-6.75 (2H, m), 6.68 (1H, d, J = 8.3 Hz), 7.10-7.23 (6H, m), 7.27-7.39 (3H, m),
10.65 (1H, s). Anal. Calcd for CosHsFN3O,: C, 72.17; H, 4.54; N, 10.52. Found: C, 72.18; H, 4.58; N,
10.48.
6-[5-(4-Fluorophenyl)-1-(3-hydroxypropyl)-3-methyl-1H-pyrazol-4-yl|-2 H-1,4-benzoxazin-3(4H)-
one (60e).

SIOAR & FREDITIEIC L 0 60e (17%) %457-. "H NMR (300 MHz, DMSO-dg) & 1.73-1.90
(2H, m), 2.18 (3H, s), 3.27-3.40 (2H, m), 3.94 (2H, t,J=7.2 Hz),4.47 (1H, t,J=4.9 Hz), 4.53 (2H, s),
6.56 (1H, dd, J=2.1, 8.1 Hz), 6.64 (1H, d, /= 1.9 Hz), 6.81 (1H, d, /= 8.0 Hz), 7.17-7.41 (4H, m),
10.60 (1H, s). Anal. Calcd for C;;H20FN;Os: C, 66.13; H, 5.29; N, 11.02. Found: C, 65.89; H, 5.16; N,
10.80.
6-{1-|4-(Benzyloxy)butyl]-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl}-2 H-1,4-benzoxazin-3(4H
)-one (60f).

S1DOEHLE FREDITIEIC X 1 60f (44%) %457-. "HNMR (300 MHz, CDCL3) & 1.47-1.59 (2H,
m), 1.81-1.92 (2H, m), 2.30 (3H, s), 3.38 (2H, t, /= 6.3 Hz), 3.99 (2H, t, /= 7.5 Hz), 4.22 (2H, s), 4.57

(2H, 5), 6.43 (1H, d,J=2.1 Hz), 6.65 (1H, dd, J=2.1, 8.4 Hz), 6.84 (1H, d, J= 8.4 Hz), 6.98-7.08 (2H,
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m), 7.11-7.18 (2H, m), 7.22-7.36 (SH, m), 7.97 (1H, s).
6-[5-(4-Fluorophenyl)-3-methyl-1-(pyridin-2-ylmethyl)-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4
H)-one (60h).

51 DA & FREDOFTEIZ LV 60h (52%) %4537=. 'HNMR (300 MHz, DMSO-ds) 8 2.20 (3H,
s),4.54 (2H, s), 522 (2H, s), 6.61 (1H, d, /=8.1 Hz), 6.69 (1H, s), 6.83 (1H, d, /= 8.1 Hz), 7.02 (1H, d,
J=1.7Hz),7.16-7.37 (5H, m), 7.68—7.82 (1H, m), 8.49 (1H, d, /=4.5 Hz), 10.60 (1H, s). Anal. Calcd
for Co4H1oFN4O;: C, 69.55; H, 4.62; N, 13.52. Found: C, 69.28; H, 4.66; N, 13.13.
6-[5-(4-Fluorophenyl)-3-methyl-1-(pyridin-3-ylmethyl)-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4
H)-one (60i).

51 DERL & FREDHTIEIZ LV 60i (21%) Z457=. "H NMR (300 MHz, DMSO-ds) 8 2.21 (3H, s),
4.53 (2H, s), 5.20 (2H, s), 6.60 (1H, dd, /= 1.9, 8.3 Hz), 6.68 (1H, d, /= 1.9 Hz), 6.82 (1H, d, /= 8.3
Hz), 7.21-7.35 (5H, m), 7.37-7.44 (1H, m), 8.19 (1H, s), 8.45 (1H, d, /= 3.8 Hz), 10.60 (1H, s). Anal.
Calcd for Co4H9FN4O;, 0.1(EtOAc): C, 69.24; H, 4.72; N, 13.24. Found: C, 68.92; H, 4.69; N, 13.16.
6-[5-(4-Fluorophenyl)-3-methyl-1-(pyridin4-ylmethyl)-1H-pyrazol-4-yl|-2H-1,4-benzoxazin-3(4
H)-one (60j).

51 DARLE FREDFIEIC L1 60§ (5%) Z457-. 'HNMR (300 MHz, DMSO-dg) § 2.22 (3H, s),
4.54 (2H, s), 5.20 (2H, s), 6.62 (1H, dd, /= 2.3, 8.3 Hz), 6.69 (1H, d, /= 1.9 Hz), 6.83 (1H, d, /= 8.0
Hz), 6.96 (2H, d, J= 6.1 Hz), 7.20-7.25 (4H, m), 847 (2H, d, J= 6.1 Hz), 10.60 (1H, s). Anal. Calcd
for C,sH19FN4Os: C, 69.55; H, 4.62; N, 13.52. Found: C, 69.38; H, 4.75; N, 13.25.
6-[S-(4-Fluorophenyl)-1-(4-hydroxybutyl)-3-methyl-1H-pyrazol-4-yl]-2H-1,4-benzoxazin-3(4H)-o
ne (60g).

KFBFFZ T, 60F(0.49 g, 1.01 mmol) & 10%/37 V7 AR (0.1g) DX /—)L (30mL)
P2 IR C 5 ITRIIEFR L, 50 °C T IS IjfAIflEFR L7, SUGilZ i L, AIARIENRN L
T S D TR, BHRT T L & ~SY o OIRAH) S FAGAh L 60g (0.35 g, 88%) w157
"HNMR (300 MHz, DMSO-d¢) § 1.10-1.37 (2H, m), 1.60—1.73 (2H, m), 2.18 (3H, s), 3.23-3.34 (2H,

m), 3.88 (2H, t, J= 7.2 Hz), 4.34 (1H, t, J= 5.1 Hz), 4.52 (2H, 5), 6.5 (1H, dd, J = 1.8, 8.4 Hz), 6.64
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(1H, d, J = 1.8 Hz), 6.80 (1H, d, J = 8.4 Hz), 7.21-7.32 (4H, m), 10.58 (1H, s). Anal. Calcd for
CH»FN;05: C, 66.82; H, 5.61; N, 10.63. Found: C, 66.92; H, 5.71; N, 10.50.
8-Methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2 H-1,4-benzoxazin-3(4H)-one (59b)

4-7BE2-AF)L6-= F 7 = /) —)L (940 g,40.5 mmol), 7 EWHHEAF/L (650 g,42.5
mmol) L OYREED U 7 4 (840 g 60.8 mmol) ¢ DMSO (50 mL) AR & SE1E C 48 R
L7k, KBION10%ERE N, EigoI LGt Uiz, iz ks X Otk
Ve L, HEKEET b U O A CHER, BUERNE L. oz~ o T,
4T T2 AF 6= b7 = ) FUEFRATF IV (9.86 g 80%) Z1H/=. 4T TE2-AF )L
6-= h 7 = ) T UEEFE ATV (109 g 35.8 mmol) & HEEKIAR (35.0 g, 535 mmol) DR/
THF (100 mL/ 200 mL) %57 45 °C T 30 7R, 1 RIIBNER L7z, BUGIR % Aiifk,
AR ARG LT, 155N s E Kk ANz, g7 /L Chit L7z, fhitik%
KIS L ORI EIE K Coer L, BOKGREET R Y ATt BUERNE L. S ohikik
2, NEYUBIORAZ )=V a Nz, itttz AHL 6-7 1 E-8- A FIL2HAA- Y 3
YU UB3@EH)- A (5.80 g, T0%) EAST-. TIVAVEFEHAT, 6-7 0F-8- A F)L2H 4
VAR 3(AH)-A (200 g, 83 mmol), EAETF T —hUARE Y (230 g, 9.1 mmol),
[LINEA(P T 2= ViR AT 4 )7 =abk L RT3 AP 7al R Prana 2 AN
¥ (034 g,0.42 mmol) FBILOWHEED Y w7 A (290 g, 29.5 mmol) D 1,4-TAFH> (50 mL) &
7 90 °C T 12 RFHIHE L, AK&EMNx, Hile—T /LTl L7z, AfE 2Bk~ U o
LTHAEEL, WERENG L7Z. BONERIc A Y 7 a o —7 Ve iz CTREER L, it
W7 HEL LT 59b (2.36 g,98%) %757-. 'THNMR (300 MHz, DMSO-ds) 8 1.27 (12H, 5), 2.15 (3H,
s), 4.61 (2H, s), 7.06 (1H, s), 7.13 (1H, 5), 10.61 (1H, s).
6-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-2 H-1,4-benzoxazin-3(4H)-one (592)

59b DERLE FREDTEEIZ LY 59a (7% in 3 steps) Z4537-. 'H NMR (300 MHz, CDCL) &
1.33 (12H, ), 4.64 (2H, s), 6.96 (1H, d,J=7.8 Hz), 721 (1H, d, /= 1.2 Hz), 7.44 (1H, dd, /=12, 7.8
Hz), 7.90 (1H, brs).

tert-Butyl-2-(pyridin-2-ylmethylene)hydrazinecarboxylate (62a).
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6la (5.00 g, 46.7 mmol) & tert-7 F /LB P — k(740 g, 56.0 mmol) DT J—L (50
mL) ¥R A RIRC 3 BB L, BRI L. SohnRgicy (Y e o—7 v
INZIBHRL, AHL T 62a (5.60 g 55%) Z437-. 'H NMR (300 MHz, CDCls) & 1.55 (9H, s),
7.21-7.28 (1H, m), 7.65-7.73 (1H, m), 7.94 (1H, s), 8.07 (1H, d, J = 8.1 Hz), 8.36 (1H, s), 8.53-8.59
(1H, m).
tert-Butyl-2-(pyridin-3-ylmethylene)hydrazinecarboxylate (62b).

62a DERL & FEEDTIEIZ LV 62b (90%) %7157=. "HNMR (300 MHz, CDCl3) § 1.54 (9H, s),
7.27-7.34 (1H, m), 7.95 (1H, s), 8.09-8.16 (1H, m), 8.57 (1H, dd, /= 1.7, 4.9 Hz), 8.74 (1H,d,J= 1.9
Hz).
tert-Butyl-2-(pyridin-4-ylmethylene)hydrazinecarboxylate (62c).

62a DAL [FREDITEIZ LD 62¢ (62%) %4537-. 'HNMR (300 MHz, CDCl3) § 1.54 (9H, s),
7.51-7.57 (2H, m), 7.87 (1H, s), 8.59-8.64 (2H, m), 8.74 (1H, s).
2-(Hydrazinomethyl)pyridine trifluoroacetate (63a).

62a (3.00 g, 13.6 mmol) D7 /KFELARVFHEF MU 7L (0.85 g, 13.6 mmol) DEEE//K
(15mL/ 15 mL) ¥R 3810 C 2 IflifdFR L7z, BUciiR I NAKRR(E T~ - U w7 LOKESiRZ N A,
Filgem /L Chit L7z, Al 2 7kds L ORSR oK Tt L, oKk~ 7420 L Thz
BeL, WERNE L7z, BohifiEad vy oo A2 AZERL, TFA 2Nz 7. FOGIRE %
T 2 IFHHEE L, JBUEIRAE L C 63a 24572, 155007z 63a | XHUFEM D % FIRDOLUGIZH
AV
3-(Hydrazinomethyl)pyridine trifluoroacetate (63b).

63a DEFKL FBROTTIEIZ LY 63b 4%, USRI D F EROILITH .
4-(Hydrazinomethyl)pyridine trifluoroacetate (63c).

63a DEFLL FRROITEIZ LY 63¢ 4%, FUFR D F RO,
[4-(Benzyloxy)butyl]|hydrazine hydrochloride (64).

b RZ7 UK (11.6 g, 231 mmol) &/KERLF R U 72 (201 g 50 mmol) DIEAHRIZ,

63 (10 g, 50 mmol) % 95°C THNx7-. SHRAZ IR T2 KR L, BIERME L=, 5oh
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TRREICIERR (5 mL) &K (120 mL) 20z, Y=Fo—7 LTIt L7z, it a6
JEHHE LT 64 (9.60 g 83%) &437-. 'H NMR (300 MHz, DMSO-d¢) & 1.50-1.77 (4H, m),
2.86-3.05 (2H, m), 3.43 (2H, t,J = 5.4 Hz), 445 (2H, s), 6.60 (3H, brs), 7.23—7.37 (5H, m).
4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (65).

58b DA E FEDITIEICZ LY 65 (98%) Z4F7=. 'HNMR (300 MHz, CDCls) § 2.25 (3H, s),
7.01-7.17 (2H, m), 7.65-7.81 (2H, m), 8.97 (1H, brs).
4-Bromo-1-butyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (66a).

65 (600 mg, 3.41 mmol), 1-7' % / — L (523 mg, 7.06 mmol) BELNK VU 7 ==/ LIKRA T
(1.8 g 6.86 mmol) OTHF (6 mL) ¥&RIZ, A Y TR ENT VP INKRETT— D hLry
(19M, 3.7 mL, 7.03 mmol) &% %60 °CTINZ 7=, FUSKRAE30 8%, KEz, HfgTF
JUCHIH U7z, R A2 KRRE~ 7 0o 7 A CHEBE L, JRHEIRAE L7, oo kigicy
AT —T B ML, Al L. AREREERL, Soni-ikEss Vb
TNHT LT~ 8T 57— (T W T L) IR L66a (211 mg, 20%) %
#7=. "HNMR (300 MHz, DMSO-d¢) & 0.73 (3H, t, J= 7.2 Hz), 1.03—1.17 (2H, m), 1.52—1.63 (2H,
m), 2.18 (3H, s), 3.94 (2H, t, J="7.0 Hz), 7.33—7.43 (2H, m), 7.45-7.54 (2H, m).
4-Bromo-5-(4-fluorophenyl)-1-isobutyl-3-methyl-1H-pyrazole (66b).

66a DATE L [FREDITEIZ L D 66b (11%) Z457=. "H NMR (300 MHz, DMSO-ds) 8 0.67 (6H,
d,J=6.8 Hz), 1.87-2.02 (1H, m), 2.19 (3H, s), 3.77 2H, d, J = 7.3 Hz), 7.31-7.43 (2H, m), 7.43-7.53
(2H, m).
4-Bromo-5-(4-fluorophenyl)-3-methyl-1-(4,4,4-trifluorobutyl)-1 H-pyrazole (66c¢).

66a DATE L [FREDITEIZ L D 66¢ (30%) %4572, "HNMR (300 MHz, DMSO-ds) & 1.86 (2H,
quin, J = 7.5 Hz), 2.07-2.18 (2H, m), 2.19 (3H, s), 402 (2H, t, J = 7.1 Hz), 7.28-7.45 (2H, m),
7.46-7.56 (2H, m).
6-[1-Butyl-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl|-2 H-1,4-benzoxazin-3(4H)-one (67a).

51 DA E FREDIFIEIC LV 67a (43%) %7157-=. 'H NMR (300 MHz, DMSO-dq) § 0.75 (3H,

t,J=73 Hz), 1.04-1.25 (2H, m), 1.52-1.69 (2H, m), 2.19 (3H, s), 3.88 (2H, t, /= 7.2 Hz), 4.53 (2H, s),
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6.56 (1H, dd, J=2.1, 8.3 Hz), 6.65 (1H, d, /= 2.1 Hz), 6.81 (1H, d, /= 8.3 Hz), 7.21-7.34 (4H, m),
10.60 (1H, s). Anal. Calcd for CoH»FN;0;: C, 69.64; H, 5.84; N, 11.07. Found: C, 69.63; H, 5.72; N,
11.10.

6-[5-(4-Fluorophenyl)-1-isobutyl-3-methyl-1H-pyrazol-4-yl]-2H-1,4-benzoxazin-3(4H)-one (67b).

S1DOERLE [FEDITEIZ LV 67b (43%) Z7457=. 'TH NMR (300 MHz, DMSO-dq) 8 0.70 (6H, d,
J=6.8 Hz), 1.88-2.16 (1H, m), 2.19 (3H, s), 3.71 (2H, d, /= 7.2 Hz), 4.53 (2H, s), 6.56 (1H, dd, J =
1.9, 8.3 Hz), 6.65 (1H, d, /=19 Hz), 6.81 (1H, d, /= 8.3 Hz), 7.24-7.32 (4H, m), 10.60 (1H, s). Anal.
Caled for CyHy FN3O,: C, 69.64; H, 5.84; N, 11.07. Found: C, 69.45; H, 5.84; N, 11.05.
6-|5-(4-Fluorophenyl)-3-methyl-1-(4,4,4-trifluorobutyl)-1 H-pyrazol-4-yl]-2 H-1,4-benzoxazin-3(4
H)-one (67¢).

51 DERLE FREDHIEIC LV 67¢ (5%) %7157=. 'HNMR (300 MHz, DMSO-ds) & 1.89 (2H, m),
2.10—2.33 (5H, m), 3.96 (2H, t,J=7.0 Hz), 4.53 (2H, s), 6.58 (1H, dd, /= 1.9, 8.3 Hz), 6.66 (1H, d, /=
1.9 Hz), 6.82 (1H, d, J = 8.3 Hz), 7.22-7.40 (4H, m), 10.60 (1H, s). Anal. Calcd for CpH9F4N;0,: C,
60.97; H,4.42; N, 9.70. Found: C, 60.59; H, 4.16; N, 9.65.
1-(2-Azidoethyl)-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (68).

57j (5.35 g, 24.3 mmol) & TsC1(6.00 g, 31.5 mmol) OtV 2 30 mL) &R Z==IR T 12 KF
[FIREREE, | NHCl 20, W=7 /LTl L7c. iz 1 N ik KOstk T
Dok, MoKEERT N Y U ATHESRL, BUERN L2, 55N 72FEIC DMF (30 mL) B X
TYNaN; (2.05 g, 31.5 mmol) Z=IRCIZ, SUGNEZ 50 °C T 6 KRR, =R T 48 FFH]
TR LTz, ROSBRICEIREE KR 2N, Filg— T /LTl L7z, i 2 fafn bk cias
%, HKWURT b U U LATHRAERL, BIERWE L. GoNIREES VDTN D T DT n~

NTTT = (NFY BT T L) 1L DRI 68 (4.94 g, 83%) A157-. 'H NMR (300
MHz, DMSO-dg) 6 2.20 3H, s), 3.66 (2H, t, J=5.5 Hz), 4.14 (2H, t, J=5.5 Hz), 6.18 (1H, s), 7.34 (2H,
t,J=9.0 Hz), 7.51 (2H, dd, J=5.5, 9.0 Hz).
N-{2-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl]ethyl}acetamide (692).

68 (1.00 g,4.08 mmol) ® THF 25mL) ¥&IZ, MU 7 ==/LARAT ¢ (1.28 g,4.88 mmol)
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FHEECNZT. ROGIRESER T30 0L, 7K (360 pL, 20.0 mmol) ZNNZ 7=, Btk %
50 °C T 12 IFfEIFEFR L, 1 N R L FER—TF V2R 7=, 8 N/KEMbT ~ Y 7 L% WK
J&Z RN LTI CERR =T L CRlit U7z, iR & Sfn Bk Creidg,  oKmils T k
U U LTHEL, WIERAE L. 5072 E4 v ) U0 (1SmL) (D8RS, BOKERE (15
mL) ZINZ 7z, ROGHRZ IR C 3 R e L, BUEERE L7z, 55472575 % DMF (30 mL)
\CIRfR S, NBS (871 mg, 4.89 mmol) % 0°C THIZ 72, UK Z SRI6 T 30 0f#Reg, T4
WilsT bV U LK ZIN A, BRI/ Chlttt U7z, fliiik & fafn ek Coaiss, K
il NV O NTREEE L, ERME LTe. B iEE2 s Y h N T L ua~ NTT 7
S — (~FY BT TFL) (2L VKLU 69a (1.30 g, 94% in 3 steps) Z457-. 'H NMR (300
MHz, DMSO-ds) 8 1.65 (3H, ), 2.20 (3H, ), 3.27 (2H, q, J = 6.0 Hz), 3.97 (2H, t, J = 6.0 Hz), 7.37
(2H,t,J=9.0 Hz), 7.45 (2H, dd, J= 5.5, 9.0 Hz), 7.87 (1H, ,J = 6.0 Hz).
N-{2-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|ethyl}methanesulfonamide (69b).
68 (3.84 g, 15.7mmol) & NBS (3.35 g, 18.8 mmol) ®DMF (50 mL) {AiEZ =RIR T30 /0 L
Totk, FABEET NV U LKESREZNZ, HilgrTF /L Chlith Uiz, iR fafin Sk ot
W%, BOKRTET R U U AR, BUERAE L. IOIVEREE T Y WS T A m
<~ NTTT 44— (NFYU/EERE T L) 12XV FER L 142-azidoethyl)-4-bromo-5-(4-
fluorophenyl)-3-methyl-1H-pyrazole (4.94 g, 97%) % 1% 7= . 1-(2-Azidoethyl)-4-bromo-5-(4-
fluorophenyl)-3-methyl-1H-pyrazole (800 mg, 2.46 mmol) ¢ THF (20 mL) ¥A{&(Z, hYU 7 x==/L
RAT 42 (774 mg, 2.95 mmol) %= CIMZ 72, ISRz EE T30 708 L, /K (220 uL,
122 mmol) ZNZ 7=, &K% 50 °C T 12 REfElEER L, 1 N R EHR—TF L%z 7-. 8N
KT b U D LA W TOKB AR U7 Il TV Chitd U7z, il A fafn g
WK TUei%, KR U © A TR L, BRI L7z, i3 b g4 ') ¥ (Sml)
R S, MsCl (285 ul, 3.68 mmol) ZN1%7-. SUSHRZ =R T 12 FERIHEE L, 1 N &R
Nz, HEETI U CHIE U7z, iz fafn ik Coeidts, MoKl b U o A Cpld
L, BERAE LTz, BonIgRiEE T VA Tr VT sra~ N7 77 4 — (~F g

F) 1L D KSELL 69b (760 mg, 82%) Z757-. 'H NMR (300 MHz, DMSO-dg) § 2.20 (3H, s),
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279 3H, s), 3.27 (2H, t,J= 7.0 Hz), 4.02 (2H, t, /= 7.0 Hz), 7.14 (1H, brs), 7.38 (2H, t, /= 9.0 Hz),
7.51 (2H,dd,J=5.5,9.0 Hz).
N-{2-|5-(4-Fluorophenyl)-3-methyl-4-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)-1 H-pyrazol-1-y
IJethyl}acetamide (70a).

S1DERLE [FHEDITEIZ XL 0 70a (44%) %457-. 'H NMR (300 MHz, DMSO-ds) 8 1.69 (3H, s),
220 (3H,s), 3.32 (2H, q, /= 6.0 Hz), 3.90 (2H, t, J = 6.0 Hz), 4.53 (2H, s), 6.56 (1H, dd, J=2.0, 8.5
Hz), 6.66 (1H, d, J=2.0 Hz), 6.81 (1H, d, J = 8.5 Hz), 7.20-7.34 (4H, m), 7.94 (1H, t, J = 6.0 Hz),
10.61 (1H, brs). Anal. Calcd for CyHy FN4Os: C, 64.70; H, 5.18; N, 13.72. Found: C, 65.05; H, 5.53; N,
13.38.
N-{2-[5-(4-Fluorophenyl)-3-methyl-4-(3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)-1 H-pyrazol-1-y
I]ethyl} methanesulfonamide (70b).

51 DA E FEEDIIEIC LV 70b (33%) %457=. 'HNMR (300 MHz, DMSO-dq) & 2.20 (3H,
s), 2.81 (3H, s), 3.25-3.33 (2H, m), 3.97 2H, t,J= 6.5 Hz), 4.53 (2H, s), 6.57 (1H, dd, J=2.0, 8.5 Hz),
6.61-6.68 (1H, m), 6.82 (1H, d, J= 8.5 Hz), 7.18 (1H, t, J = 6.0 Hz), 7.22-7.41 (4H, m), 10.60 (1H,
brs). Anal. Calcd for C;Hy1FN4O4S: C, 56.75; H, 4.76; N, 12.61. Found: C, 56.46; H, 4.70; N, 12.29.
3-|5-(4-Fluorophenyl)-3-methyl-1H-pyrazol-1-yl|propanenitrile (71).

58b DERE & FREDTEIZ L0 71 (69%) %457=. 'HNMR (300 MHz, DMSO-dq) § 2.19 (3H,
s), 3.68 (2H, q, J = 5.5 Hz), 400 (2H, t, J = 5.5 Hz), 4.89 (1H, t, J = 5.5 Hz), 7.32-7.43 (2H, m),
7.50-7.61 (2H, m).
3-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|propanenitrile (72).

71 (600 mg, 3.41 mmol), ~ VU 7F/NAKRAT ¢ (125mL, 5.0l mmol), 90%7 & ko7 /
t KUY (044mL,4.34mmol) @ kL (25mL) #WHRIZ, ADDP @O Rl (19M,13 g,
5.01 mmol) ¥AZ% 0°C TINA 7=, BUSHRERIETT 12 BEEHEEEE, KEz, Hie—F /L Chl
H U7z, fiR A RSk COtE L, BoKaiieT ~ Y O AT L, BRI L2, 55
NWIBRE S VI TNA T DT v~ 8 TT 7 f— (Y UHAR=T V) ([CL DFRL 72

(781 mg, 76%) % #537-. '"HNMR (300 MHz, DMSO-ds) 5 2.21 (3H, s), 2.98 (2H, t, /= 6.5 Hz), 4.18
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(2H,t,J=6.5 Hz), 7.37-7.46 (2H, m), 7.47-7.56 (2H, m).
3-[5-(4-Fluorophenyl)-3-methyl-4-(3-ox0-3,4-dihydro-2 H-1,4-benzoxazin-6-yl)-1 H-pyrazol-1-yl|p
ropanenitrile (73).

51 DAL E FREDIFIEIC LD 73 (43%) %7157-. '"H NMR (300 MHz, DMSO-dg) § 2.21 (3H, s),
3.01 2H,t,J=6.5Hz),4.12 (2H, t,J= 6.5 Hz), 4.54 (2H, s), 6.59 (1H, dd, /=2.0, 8.5 Hz), 6.66 (1H, d,
J=2.0Hz),6.83 (1H, d, J=8.5 Hz), 7.23—7.40 (4H, m), 10.60 (1H, brs). Anal. Calcd for C;;H;7FN4O,:
C,67.01; H,4.55; N, 14.89. Found: C, 66.67; H, 4.68; N, 14.49.
1-(Benzyloxy)-3-[5-(4-fluorophenyl)-3-methyl-1 H-pyrazol-1-yl|propan-2-ol (75b).

RUVNT Y T —T )b (250g 152mmol) (2t RZ 22 (100g) % 60°C THZ, X
IR % 60 °C "C 3 FHHE L, JBUEAE L 1-(benzyloxy)-3-hydrazinopropan-2-ol (29.6 g) 7 HLi
il L U157~ 56a(5.00 g, 27.8 mmol), A% /—/L (S0mL) 3L OVEER: (2.80 mL) DR
BTAIRIZ,  1-(benzyloxy)-3-hydrazinopropan-2-ol (6.60 g, 33.6 mmol) % 0 °C THNZ =T 12 IFF
AR L7z, PSRz IIERAE L, 15D AR K L HRTF VAR T, R U L
W OKEZ RN U1, B /LChltE L7z, iR A fofn ik Tz,
KRS b U D LT L, BIERNG LT. SN VTV h T hoa< b
T — (~FY BT TF L) IZE DRI 75b (621 g, 66%) Z157=. 'H NMR (300 MHz,
CDCl3) 6 2.29 (3H, s), 3.29-3.38 (1H, m), 3.48-3.56 (1H, m), 4.06-4.25 (3H, m), 4.45 (2H, s), 4.53
(1H, ), 6.07 (1H, s), 7.00—7.10 (2H, m), 7.15-7.22 (2H, m), 7.25-7.41 (SH, m).
1-(Benzyloxy)-3-[5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|propan-2-ol (75a).

TSbDOERL L REROTTHET KV T5a% 4572, 15 D7 T5al THUE R O £ FIROBISIZA
7z
4-(Benzyloxy)-1-[5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|butan-2-ol (75c¢).

T5b DAL & FHED THEIZ & 0 75¢ (47%) %457-. "THNMR (300 MHz, DMSO-dq) § 1.62-1.73
(2H, m), 2.29 (3H, s), 3.53-3.69 (2H, m), 3.91-4.01 (1H, m), 4.10 (1H, dd, J = 3.0, 14.0 Hz),
4.15-4.26 (1H, m), 4.45 (2H, s), 448 (1H, d, J = 3.4 Hz), 6.06 (1H, s), 7.03—7.14 (2H, m), 7.22—7.41

(7TH, m).
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1-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|butan-2-ol (76a).

58b DAAK & [FRED 71T & 0 76a (4% in 3 steps) Z4537-. 'H NMR (300 MHz, DMSO-dq) &
0.79 3H, t,J=7.3 Hz), 1.11-1.41 (2H, m), 2.19 (3H, s), 3.69-3.88 (3H, m), 4.87 (1H, d, /= 5.1 Hz),
7.37 (2H, t,J=8.9 Hz), 7.56 (2H, dd, J=5.6, 8.9 Hz).
1-(Benzyloxy)-3-[4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|propan-2-ol (76b).

58b DAL E [FREDIFEIZ XV 76b (98%) Z1%7-. "HNMR (300 MHz, CDCl3) 5 2.28 (3H, 5),
3.33-3.42 (1H, m), 3.45-3.53 (1H, m), 3.90—4.22 (4H, m), 4.46 (2H, s), 7.04—7.44 (O9H, m).
4-(Benzyloxy)-1-[4-bromo-5-(4-fluorophenyl)-3-methyl-1 H-pyrazol-1-yl|butan-2-ol (76c¢).

58b DA L FHED JTIEIC K D T6e (96%) %757-. 'H NMR (300 MHz, CDCL3) § 1.62—-1.72
(2H, m), 2.28 (3H, s), 3.53-3.68 (2H, m), 3.88-3.98 (1H, m), 4.03 (1H, dd, J = 3.2, 13.8 Hz),
4.14-4.26 (1H, m), 4.44 (2H, s), 7.09-7.19 (2H, m), 7.21-7.44 (7TH, m).
1-(Benzyloxy)-3-[4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl]acetone (77b).

76b (1.50 g, 3.58 mmol) @ /L= (30 mL) #iRIZ, Dess-Martin 743 (2.00 g, 4.72 mmol)
% 0°C THNR, =S{ECI2 RFEHRFR LIz, BOGIRIZ, BT )L, FAMERT b U v LKE
%, BLORIAEE/KZINZ, =R T 30 L. iz K O K ciag
%, HAKWET Y U LTRRL, IR L. JBONIREL S ) W TNV T Ao a~

NI T = (YRR T L) IS K D EERIL 77b (139 g, 93%) %7537-. 'H NMR (300
MHz, CDCl;) 6 2.29 (3H, s), 4.05 (2H, s), 4.51 (2H, 5), 4.98 (2H, 5), 7.08—7.17 (2H, m), 7.22—7.43 (7H,
m).
1-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|butan-2-one (77a).

TTb DERE & FRED TR L0 772 (94%) %457-. "H NMR (300 MHz, DMSO-ds)  0.85 (3H,
t,J=7.2Hz),2.18 3H, s),2.37 (2H, q,/=7.2 Hz), 4.99 (2H, s), 7.31-7.47 (4H, m).
4-(Benzyloxy)-1-[4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|butan-2-one (77¢).

77Tb DAL E FHREDITIEIC LV T7¢ (99%) Z4537-. "HNMR (300 MHz, CDCls) § 2.30 (3H, s),
2,61 2H, t, J = 6.0 Hz), 3.69 (2H, t, J = 6.0 Hz), 443 (2H, s), 4.82 (2H, s), 6.99-7.10 (2H, m),

7.19-7.38 (7H, m).
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1-[3-(Benzyloxy)-2,2-difluoropropyl]-4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (78b).

77b (890 mg, 2.13 mmol) ® kL2 (20 mL) #&#ZIZ, DAST (700 mg, 4.34 mmol) % 0°C T
WAITINZT-. 40 °C T 6 BRI, FUGIKIC DAST (350 mg, 2.17 mmol) ZM1Z7-. [
k% 40 °C T 24 REHISHRIE, AOFEEE /KA N, BT VO L7z, Mgz kB IOt
BUFEHEK CUE s, KRS RV U ATHERL, BUERME L7, o a s U a
TNHT LT~ 8T T T 4— (Y UEHRTT L) (LD RERL 78b (622 mg, 66%) %
7=, '"HNMR (300 MHz, CDCl3) § 2.30 (3H, s), 3.68 (2H, t, /= 12.5 Hz), 444 (2H, t, J = 12.7 Hz),
4.58 (2H, s), 7.09-7.19 (2H, m), 7.23—7.40 (7H, m).
4-Bromo-1-(2,2-difluorobutyl)-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (78a).

78b DAL & FIRED 7RI & 0 78a (71%) %4572, "HNMR (300 MHz, DMSO-ds) 3 0.84 (3H, t,
J=74Hz), 1.79 2H, tt, J=7.5, 17.7 Hz), 2.21 (3H, s), 445 (2H, t, J = 13.4 Hz), 7.34-7.43 (2H, m),
7.44-7.51 (2H, m).
1-[4-(Benzyloxy)-2,2-difluorobutyl]-4-bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (78c).

78b DA E FREDSTHEIZ LV T8¢ (39%) Z457=. '"H NMR (300 MHz, CDCl3) § 2.20 (2H, tt, J
=6.3, 16.3 Hz), 2.30 (3H, s), 3.60 (2H, t, /= 6.3 Hz), 4.31-4.47 (4H, m), 7.09-7.20 (2H, m), 7.22-7.39
(7H, m).
6-{1-[3-(Benzyloxy)-2,2-difluoropropyl]-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl}-2 H-1,4-be
nzoxazin-3(4H)-one (79b).

TV UFEWHE T, 78b (600 mg, 1.37 mmol), 59a (490 mg, 1.78 mmol), [1,I-EA(Y7 ==
WIRAT 4 )7 zat P77y r7ul K U7aa XX A (220 mg, 0.27
mmol) BLOYREEE T 7 4 (1.20 g, 3.69 mmol) @ THF//K (25 mL/ 5 mL) V% 24 FRFEIINZA
B LTz, RONRICHIR— T VE IR Tot%, A LT, AHEZ i oK Cliadts, MK
Wille~ 7> 7 NCREE L, JUEIRNE LT, GonIiiEx2 > U h IV T L ua~ N7
T g (XY UERT V) IRV, VA Y Ta e —T L A U DOIRAR
75 FEFEEL L 79b (420 mg, 61%) Z457=. 'TH NMR (300 MHz, DMSO-dg) & 2.20 (3H, s), 3.74 (2H,

t,J=13.3 Hz), 4.41-4.57 (6H, m), 6.58 (1H, dd, J=2.0, 8.2 Hz), 6.66 (1H, d, J=2.0 Hz), 6.82 (1H, d,
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J=82Hz),7.18-7.40 (9H, m), 10.61 (1H, s).
6-[1-(2,2-Difluorobutyl)-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl]-2 H-1,4-benzoxazin-3(4 H)-
one (79a).

79b DERLE [FREOIFEIZ XV 792 (40%) %437 'H NMR (300 MHz, DMSO-ds) 8 0.86 (3H,
t,J=7.4Hz), 1.71-1.96 (2H, m), 2.20 (3H, s), 4.38 (2H, t,J=13.3 Hz), 4.53 (2H, s), 6.58 (1H, dd, /=
2.1, 8.1 Hz), 6.65 (1H, d, J= 1.9 Hz), 6.82 (1H, d, /= 8.3 Hz), 7.21-7.35 (4H, m), 10.61 (1H, s). Anal.
Calcd for CoHyoF3N304: C, 63.61; H, 4.85; N, 10.12. Found: C, 63.44; H, 4.83; N, 10.03.
6-{1-|4-(Benzyloxy)-2,2-difluorobutyl]-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl}-2 H-1,4-ben
zoxazin-3(4H)-one (79c¢).

79b DA E FHREDSTHEIZ LD 79¢ (55%) Z457=. '"H NMR (300 MHz, DMSO-dq) 8 2.11-2.31
(5H, m), 3.51 (2H, t,J=6.4 Hz), 4.36—4.56 (6H, m), 6.58 (1H, dd, /= 1.9, 8.3 Hz), 6.65 (1H, d,J=1.9
Hz), 6.82 (1H, d,J=8.3 Hz), 7.18-7.39 (9H, m), 10.61 (1H, s).
6-[1-(2,2-Difluoro-3-hydroxypropyl)-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl|-2H-1,4-benzo
xazin-3(4H)-one (80a).

KFZFHET, 79b (380 mg, 0.75 mmol) & 10%/ 7 V7 LfksR (0.4 g) DA X /) —/VITHF
(8 mL/8mL) ¥&k% 50°C T 12 RFff#E L7, BUNRAE A L, AIREBITEME L. 556
NIBREIC A Y T e e —7 V2 Nz TR L, Hrttiin 2z AHUL T 80a (275 mg, 88%) #
#7-. "TH NMR (300 MHz, DMSO-ds) & 2.20 (3H, s), 3.60 (2H, dt, J= 6.3, 13.9 Hz), 442 (2H, t, J =
14.0 Hz), 4.53 (2H, s), 5.53 (1H, t, /= 6.3 Hz), 6.58 (1H, dd, /= 2.1, 8.3 Hz), 6.65 (1H, d, /= 2.1 Hz),
6.82 (1H, d, J=8.3 Hz), 7.21-7.35 (4H, m), 10.60 (1H, s). Anal. Calcd for C;;H;sF3N30s: C, 60.43; H,
4.35; N, 10.07. Found: C, 60.51; H, 4.32; N, 10.02.
6-[1-(2,2-Difluoro4-hydroxybutyl)-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-4-yl|-2 H-1,4-benzox
azin-3(4H)-one (80b).

80a DAY & [FRED T L 0 80b (70%) Z457-. "H NMR (300 MHz, DMSO-d) § 1.93-2.14
(2H, m), 2.21 (3H, s), 3.45-3.55 (2H, m), 4.43 (2H, t,J= 14.2 Hz), 4.53 (2H, ), 4.69 (1H, t,J=5.1 Hz),

6.58 (1H, dd, /=22, 8.2 Hz), 6.66 (1H, d, /= 2.2 Hz), 6.82 (1H, d, J = 8.2 Hz), 7.21-7.33 (4H, m),
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10.61 (1H, s). Anal. Calcd for C»HaF3N3;03: C, 61.25; H, 4.67; N, 9.74. Found: C, 61.34; H, 4.64; N,
9.62.
3-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl]propanal (81).

58h (4.20 g, 13.4 mmol) & TEA (30 mL) ¢ DMSO (42 mL) ¥&iklc, —Ffbhidie’) ¥ 48
& (17.1 g, 107 mmol) Z=FER TMZ 2. KGEZ =R T 1R L, JOKIZEWE. REg
A1V T LEINZTOGRESERNEC L, BRm TV Ot L7c. SR a7k JOfn e
KU, BKEWET R U O LTI L, BIERWE L. SonIia&a s VA7V 5
Lrna< NTTT 4— (Y UMHRTT L) IS DR 81 (295 g 70%) Z457-. 'H
NMR (300 MHz, CDCls) § 2.26 (3H, s), 2.99 (2H, td, J = 0.9, 6.7 Hz), 427 (2H, t, J = 6.7 Hz),
7.15-7.25 (2H, m), 7.35-7.44 (2H, m), 9.74 (1H, 1,/ = 0.9 Hz).
4-|4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl|butan-2-one (82).

81 (1.00 g, 3.21 mmol) @ THF (10 mL) ¥&&IZ, AT/~ I HxT 7 L7 rI RDYTTF /LT
—7/V (3M, 1.60 mL, 4.8 mmol) ¥k 23T ~ L7z, SUOGIRZ =8I0 C 30 05FRE L, koK
TS, B AN R T21%, 28%7 =T IR C/AKB AN L, BRI L Chl
L7z, iz 7Kds LU EHEK CHad s, Hokmmiie) b U » A TR L, JBIERE L7
BonFEEE bLm (20 mL) (RS, Dess—Martin 743 (1.80 g, 4.24 mmol) % 0 °C
TN Tz, BONRESIRT 12 RIS, AR b U o 2OKEIRES KL O EE K%
A T 30 Ay L, EHE=I /LTt L7-. fliR A ks X ORI Chiets,
KRR T N U A TR L, BIERME L. Bon gz V5N 87 a~ N
T T 4 — (XY UWEBTT L) IS K DRI 82 (0.80 g, 77%) &7537-. 'H NMR (300 MHz,
CDCl;) §2.13 (3H, s), 2.27 (3H, s), 3.00 2H, t, /= 6.9 Hz), 4.19 (2H, t, /= 6.9 Hz), 7.14-7.24 (2H, m),
7.36-7.44 (2H, m).
4-Bromo-1-(3,3-difluorobutyl)-5-(4-fluorophenyl)-3-methyl-1H-pyrazole (83).

78a DAL E FEEDFIEIC X1 83 (28%) A757-. '"HNMR (300 MHz, DMSO-dy) § 1.51 (3H, t,
J =192 Hz), 2.19 (3H, s), 2.26-2.46 (2H, m), 4.10 (2H, dd, J = 6.7, 8.4 Hz), 740 (2H, t, J = 8.9 Hz),

7.46-7.56 (2H, m).
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6-[1-(3,3-Difluorobutyl)-5-(4-fluorophenyl)-3-methyl-1 H-pyrazol-4-yl]-2 H-1,4-benzoxazin-3(4 H)-
one (84).

T9b DA L FHED JTHEIC L 0 84 (30%) %457-. 'HNMR (300 MHz, DMSO-ds) § 1.53 (3H, ,
J=19.2 Hz),2.19 (3H, s), 2.38 (2H, m), 4.00-4.11 (2H, m), 4.53 (2H, 5), 6.57 (1H, dd, /= 2.1, 8.3 Hz),
6.65 (1H, d, J = 2.1 Hz), 6.82 (1H, d, J = 8.3 Hz), 7.24-7.39 (4H, m), 10.59 (1H, s). Anal. Calcd for
CyHyF3N305: C, 63.61; H, 4.85; N, 10.12. Found: C, 63.49; H, 4.77; N, 9.96.
4-[4-Bromo-5-(4-fluorophenyl)-3-methyl-1H-pyrazol-1-yl]-2,2-difluorobutyl acetate (87).

82 (470 mg, 1.45 mmol) & TEA (4 mL) ® hLty (4 mL) IWHRIZ tert-7F IV AF L)
VY T vAdm AR Z)VRF— b (535 mg, 2.02mmol) % 0°C Tz 7-. StNEZ 0°C T
30 SR L, SRFNEEUKA AT, BT /LT Lz, iRz 8Kkaime > b U o AT
REHR L, T L7, 3 DA Ml AmL) 2R 721, BEERIV) (962 mg, 2.96
mmol) FBLOYREED Y 7 A (579 mg, 5.78 mmol) ZZ7-. SR Z =R T 3 Rt L,
FUFNEHE K2 N2 C, Wi/ Chltt U7z, Al & BKEG~ 70 20 L CREBEL, T8
JERRAE LTz, 56725k % THF (4 mL) (Z%iE S, TBAF @ THF (1 M, 2.9 mL, 2.90 mmol)
WRA A 7=, ROSRZEIRT | R L, fofnElEKRZINz, HEg—=T L Chitt L7-.
FEIZ bvmy 3mL) &HNZ7-%%, DAST (436 mg, 2.70 mmol) Z =R CHNZ 72, SR %E
40°C T 24 WL, JKOKITIES, HEB—TF /LT L7z, fhiiR 2 fafn s #iKds L O
TEHUK THEf R, BKmilg~ 7R AT L, BERNE LT, Sohiiga s U0
TNHT LT~ N5 T — (TR T L) IZE DL 87 (60 mg, 10% in 4
steps) Z157-. '"HNMR (300 MHz, DMSO-ds) 5 2.05 (3H, s), 2.19 (3H, ), 2.33-2.49 (2H, m), 4.13
(2H,t,J="7.3 Hz), 423 (2H,t,J = 13.8 Hz), 7.35-7.46 (2H, m), 7.47-7.56 (2H, m).
6-[1-(3,3-Difluoro-4-hydroxybutyl)-5-(4-fluorophenyl)-3-methyl-1 H-pyrazol-4-yl]-2 H-1,4-benzox
azin-3(4H)-one (88).

T9b DAY L [FREDITIEIC LV 88 (34%) %457-. 'H NMR (300 MHz, DMSO-dq) § 2.19 (3H, s),
2.25-2.48 (2H, m), 3.51 (2H, dt,J = 6.3, 13.7 Hz), 4.00—4.14 (2H, m), 4.53 (2H, s), 5.51 (1H, t,J=6.2

Hz), 6.57 (1H, dd, J= 2.1, 8.3 Hz), 6.65 (1H, d,J=2.1 Hz), 6.82 (1H, d, J = 8.3 Hz), 7.22-7.42 (4H,
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m), 10.60 (1H, s). Anal. Calcd for C,yHxF3N30;: C, 61.25; H, 4.67; N, 9.74. Found: C, 61.40; H, 4.65;

N, 9.55.

FEEER I S USRBIRE DR /5 1
RBEA~OREETEMRHE (B Y > ROFEETHERR)

Freestyle293#ffc (Invitrogen) Z W Tl L7=MRE/LVZ A — K (45 ng) 2 TEGM buffer

THIRL, TH20°CITHEI LT AR L — F (96-wellDhalf-welliR ) a7 L
— | (corning, #9876)) 1245 uLiwell TH3VE L7-. # ZIZHIEEEIZATIR LT LA DODMSOIR
Z0.S LA L7, PH]-7 LV RAT Y (FRIREE 10nM) 25 uLifsinL, 4°CT—BEEHE L
72, FwellZIEMERIERENR (10 mM Tris-HCI [pH 7.2], 1 mM EDTA, 5% charcoal, 0.5% dextran
T-70, 0.1% gelatin) %35 uLASIN L, 4 °CTI053fIERE L7z, 1EMER 25 O E (2000 rpm, 10
min, 4 °C) (2K VS, HE30 nLZBIEMH 7 L — I (OptiplateTM-96, Perkin Elmer Life
Sciences) (Z/yHLT-1%, ~A 7 1L 0 F20%150 uLisnL, BEHEEZRIE L, 0% =
2=V OwellZIIFFFFRD T /v RAT 1 2 EJREE100 M THIN L, 100% =2 h m—/L D
welliZlZIDMSOD A E TN L=, £72, T TOwell ODDMSOFRIEIE & 1% Z5%E L7z, 50%
DFEATHETE 2 AR (ICsfE) 1%, Prism 3.0 (GraphPad Software Inc.) % AV Cat
Bz, ZOMDOART oA FZE4E (AR, PR, GR) (T3 DA ERBR L, EiRoOMRIZE
T DG ATHERRER & FEEO FAIC LV e L. SSRRIKT 208 HED T KL, £h
Zh PH-T A AT vy, PH-Z 07270y, PHET SV A2 Y 2V, 728, PRES

AIHERBR T, 5aMOPH]-7 17 25 1 % -,

COS-1 {ifZ V= MR 7 =R N7 v & =X MNEHEHE

COS-1Hie 2 10% FBSF X 180 pg/mL gentamicin 77 ¢D-MEM (lowglucose) ZigHi: LT,
5x106 cells/F150 7 7 A 212725 K 51250 mLEERE L, —BibisE L7-t%, HE5HiZ20 mLo
Opti-MEMIZ@EH#L L7=. RIZ, 1R (2.5 mL Opti-MEM, 100 pL Plus Reagent (invitrogen), 9 pg

pMCMVneo-hMR, 5 pg pMAM-Luc, 1 pug pRL-TK) Z == CT1570fHEkE L7=1%, 2#% (2.5 mL
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Opti-MEM, 125 puL Lipofectamin Reagent (invitrogen)) L7RA L, & OISR TIS/yEERE L1-
%, ERoMMEIcEsn Uz, 3, SOGE (0.1% BSA (fatty acid free) 365 TU%0 ug/mL
gentamicinZ ¢ *D-MEM (low glucose)) %25 mLUSINL, 5% CO,, 37 °CCOSM Wik L
7z, BUGEEHIT3.3x105 cells/mLIZ72 % & 5 (20 L 7-filaz, 96-wellDhalf-wellds VA k7
L— b (corning#3688) | Fredfth CEfE L7z, 7 =& MEMHERDENTIE, flnz45
uL/well CREREL, SUCEFHECRIR L7-bA W Es uiwel iR L7, F70, 7o X =X M§E
PEAFAN DB, AIEZ40 uL/well CREFE L, SOCHHECAIR L7ALEWRB L O /v RAT
7Y (IR 1 M) 225 uliwellliiN L7z, 2 b O/ia% 5% CO,, 37°COFMT
—WEEREE L7, Btk & HY, HBSS TR L7ty 1 P — 2 LT7.5 (BRIFEA %) Z&
20 pL/well N LT, FREZRE L7z, W, 7 3= MEEB IO & A= MNEHE
FARDEED100% 1 b H—LOwellZ I THEIREL nMOT )V AT 1230, 0%= 2 k

7 —/LOwelllZ I IDMSOD AR LTz, £72, T TDOwell ODMSOFIRE % 0.1%I Z5%E L

Invivo MREEFUWER (7 v MRF Na /K HEIWER)

Kagawa b D07k 2 % —#dE U CRBR 21T 72, GllOREEWistar7 » b (AAZ LT
MRty 2R L, JEBRATH 2 DRI6IRERHE R S 7z, FERY A, (RESHEICR D
£ 9125 v F%14n (10,30, 100 mgkg), Atw /57 k> (30 mg/ke, Sigma Aldrich) 35k UV
b 7 ARG OSB3 T T2, B3RII30.5% A F Lo —A (MC) WRIZEE L, 2mlkg
DORE TG D% 5 Uiz, Y 500 SR %27V K27 1> (3 pgkg, ACROS
ORGANICS) %[ Feh- L7-t%, ABRAHEK 25mglkg) Z#HOHH L TR — Iz AN,
SEER Z BRI L 7=, R ONa" 36 L OKTREEIIEX-2000 (7 ek tt) 2 FVClllE Lz,
JRANa P A K PR CTEID Z LICX Y Na /K AR L, SREONa /K 3R
7V (0.5% MCIRR) & GHEOEZ1E LT LT, 7 — 23T N CORYEHFEIERET

KLU
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DOCA/BHEEIMET v MBI AREEFERB L UG v Ru s AEH

6B OIEMEWistarZ > & (AAZ LTS H) 2~ hreEZ—/L (50 mgkg, ip.) T
L, deoxycorticosterone acetate (DOCA, SIGMA) D25mg XL v h ZEERE FIZHDIAA
2. Fifitg, EEARE G, 1%BHEKB I OKEKRERAKL, FHE L. @M%, T
71 7% (BP-98A, V7 k) TUUEHIME (SBP) 35 L OVMMAEL (HR) ZHIE L, mifl)TfE
DHERAMER LTz, T D%, 1KHE, SBP, HRIMEIZ/R D K HICT v M&4RHTHT, Nt
27V (0.5% MCIRIR) $e5-8F, {tEW14nd 50 N380a (4100 mgke) #58f, At/ F 7 b
> (100 mgkg) BERHEE L7z (FfFn=8). FMIT0.5%MCHIRIZERE L, 1 H 1[EFRHIR A
5.1, REHGH%ICSBP, HREB X OREEEAHIE L.
(1) \bEY4n : 13A RS- L, &G 0824058112, SBPRB I UHRE 7T —/L 4 75 TH|
E LTz, R 7 WARGREO—HL, SBPIEOSH 728N W AT T DT B BRI LTz
T HTT RO EHEERR A TR LT,
(2) 1LAW80a : 7 H [ElF L U4 H R 5- 0% 24412, SBPE L UHRZ T — /L4 7 1Tl
iE L7z, 18 H i G- OR 4RI AR ERIE S L ONIRZ1T, WMEOHEEZHE L. 7
— 2T RO EHTRERRE TR LTz

7 v MFI 7 v Y — AR B LRSI 2 RS

7 v M 7 1 Y —20% Xenotech, LLC fE22HHEA L7z, 50 mmol/L U S FEFEERANR (pH
74), 02mgmL 7 v Y—2A, BEO1 pmol/L OB LEN 5 0.1 mL OB LA WIE
BT L. R AWIRATIZ NADPH 4% (50 mmol/L MgCl, 50 mmol/L
glucose-6-phosphate, 5 mmol/L beta-NADP", 33 J T'15 unit/mL glucose-6-phosphate dehydrogenase)
ZEINZ SO EBIRE LT, 37°C A v 2_X— 3 U BIAARTE 7213 20 704 SO & [RIED T
B r=FUAERIIL, A FaX—2g UHiEOY TN ER/. oo T E
HPLC (Z XV 8T LTe. BUGSBHAARTZ ORI — 7 HFEO 2N HIHASE A R, HRHE

FE ((WL/min)/mg) &R HL7-.
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B o
BB AE 8 BIROIREET v MBS Ui, 0B LORIRNELS LIz, B,
M T AL, MY A, (A2 MR AT b= Y AT

\

FMRER L, mOOBiAiTo7-1%, HifikZz, 10 mmol/L FiieT = AR TR L, &

)

FEm A T o 72, _EIEROAL AL 2 LC/MS/MS CHIE L7=.

N[R/U jj“,/ F@é‘ﬁ:@ iz jj‘ii
MR-LBD ~DiLEH0 K v 3% 755k
RN TART SN /B P EREE (PDB ID: 3VHU, 3VHY) O JEEE Ry %2 712

W, WS OKFER 2L, KFRFETFOHRE T 12775 5 MOE (ver. 2005.06,
Chemical Computing Group Inc) & HW\T, BERFZEE L T=pF—fwMbd 5 Z LIk
v, KFFFONEZEE(L L=, MR-LBD EF/L~DILEMD Ry X2 71%, 70 rFn
GOLD (ver. 3.0, the Cambridge Crystallographic Data Centre) % N TN L7=. @A =27 (Gold
score) &7 L7z K& 7% — RIZ2OU T, MOE IZ81) 5 MMFFY4s /)35 % IV TR LF
—HvMbE TS 7o, =R —f MUBRRIZIW T, (EEWNG 5.0 A INOT X 7 BEFREL
AL L, BRI 2 ICERE LT (IR EVETT 2 s R 2 R ).

MR/ Y 7V RESERDOILERI LU X BT X DS D5k

bk MR-LBD ZEEKIT, T CICHE SN TV D HEE RIS L. 0712984 78K ¢
L <1E727-984 5% MR-LBD % pRT1 X7 & —% H\WVT C K¥lZ 6xHis & 7 732< L 91
sa—=27 Ui B LT-38LT7 T A X R KiGE BL21 (DE3) MIEICIEZ A L, 2xYT
BRI C IPTG % W CRBRE S, 30°C T 3 WifhsE L7z, @ CRfa 2 il ik
L7ot%, U BlEs CRIRMEm 2 0L, Ni 77 4 =7 4 BT A TR L. fio,
TEV 7077 —BZ T 6xHis Z 7 Z8Wr L CERE L7, 0 F520 0 7 A2 X0 R
L7o. FEBL6 LOWSREBPETIE, T TOmIRIZ Y T R & Haf&iREE 100 upM TN L7z,
il SN2 EAE 2RI Aitbds 2 O CEAERE 7-10 mg/mL [ ZiRE L7z, BERERIKRD
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#ARIE, 25 mM HEPES pH 7.2, 0.2 M sodium chloride, 10 mM DTT, 10% glycerol, 0.05% B-octyl
glucoside, 100 uM ligand T 5.

Y, ZREIERGE T 20°C TITo 7z, ENENDRERALSAY: (U — Vi) % Table
15 1R, BT EMIE 25% ethylene glycol & & U P — \IEIRIZIR U714, WiAE=#EL
FWTHE SE7-. BT —21%, 100K T Advance Light Source DE—AT7 A 503 & L
< 1% SPring-8 Dt —2LF A > BLAIXU IZHWTHEE L7-. 5 —Z BT, HKL2000°Y & L
1% d¥trek * & AWTITo7-. FEER#TIE, MR-LBD (S810L)/spironolactone #5414 (PDB
code: 2AB2) ZHIIET /L E LT, CCP4 /8y /r— P o715 5 MOLREP > % T
1rofe. MHEORELE 7 /ST, ThZh 7 rs 7 AREFMAC™ & COOT™ % H
WA T, U ROWIENT A—F 7 7 A )W, 7'v 77 AFITT (OpenEye Scientific
Software) % FVVTIERL L7=. HEEDRKET /UL, 71 2T L Molprobity *” % IV THEGE
L7c. REm P/ ST A —2 LAEEALOREHEA Table 16 (3. MAHRGEORIENL, a2

< 2 PyMOL (Schrddinger, LLC) % FHUNTHERE L 7=,

Table 15. Crystallization condition

protein MR-LBD MR-LBD MR-LBD MR-LBD MR-LBD
C808S/S801L C808S/S8I0L/A976V  CBO8S/S810L/A976V ~ C808S/S810L/A976V  CB08S/S810L/A9T6V

ligand spironolactone 1d 30b 30e 80a

reserver 0.1 MMESpH 70,126 0.1 M HEPES pH 74, 0.04 M K dihydrogen 0.1 M TrispH 7.8,23% 0.1 M Tris pH 8.0,

solution M Li sulfate, 6% PEG 0.88 M K/Na tartrate, phosphate, 16% PEG ethanol 23% ethanol

2000 monomethyl ether

5% ethylene glycol

8000, 20% glycerol
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Table 16. Data collection and refinement statistics

Crystal MR-LBD/spironolactone MR-LBD/1d MR-LBD/30b MR-LBD/30e MR-LBD/80a
Data collection
Spacegroup 22, P3, P3;21 P2212, P2222,
Unit cell dimensions:
a b c(h) 915,171.5,424 62.6,62.6,755 519,51.9,206.0 584,668,753 58.1,66.4,749
a By 90,90, 90 90,90, 120 90,90, 120 90,90, 90 90, 90, 90
Resolution range (A) 40-2.12 40-135 50-2.05 50-1.40 50-1.1
(2162.12) (1.38-1.35) (2.10-2.05) (1.43-1.40) (1.14-1.10)
Observed reflections 116007 264961 156531 269767 514047
Unique reflections 19366 71863 21157 56402 111992
Redundancy 6.0(3.9) 37@25) 74(6.6) 48(34) 462.1)
Completeness (7o) 98.6(90.3) 98.6(88.4) 99.9(99.4) 96.4 (74.7) 95.1(73.6)
o 262 (24) 2222) 23.1(34) 229(2.6) 1232.0)
Ry’ 0.059 (0.515) 0.045 (0410) 0.079 (0.484) 0.058 (0.369) 0.052 (0.377)
Molecules in ASU 1 1 1 1 1
Refinement
Resolution (A) 40-2.12 (2.162.12) 40-135 40205 (2.102.05)  40-140(1.44-1.40) 40-1.10 (1.13-1.10)
Reflections 18299 68224 20007 53493 106388
Ryt 0.196 (0.295) 0.162 (0.311) 0.186(0.232) 0.164 (0.262) 0.154 (0.326)
Ri 0.240 (0.358) 0.184 (0.319) 0216(0.248) 0.179 (0.265) 0.177 (0.326)
Number of atoms
Protein 2034 2134 2128 2089 2118
Ligand/Ion 29 61 30 71 62
Water 45 355 94 200 224
Average B value (A%)° 347 152 388 150 182
Rms deviation from ideal geometry
bond lengths (A) 0.010 0.008 0.009 0.010 0.009
bond angles (°) 12 130 1.404 1452 1.379
Ramachandran plot (%)’
Preferred regions 984 98.0 96.8 975 974
Allowed regions 1.6 20 24 2.5 26
Outliers 0.0 0.0 08 0.0 0.0
PDB code 3VHU 3VHV 3WFF 3WFG 4PF3

“Rym = ZpXl(h)—<I(h)>|/Z,Zi<I(h)>, where <I(h)> is the mean intensity of symmetry-related reflections. "Ryok = Z|[Fopsh
IFcatcl/ZFops- Rgee Was calculated for randomly chosen 5% of reflections excluded from refinement. “B-factor includes
contributions from TLS parameters. “Calculated with Coot. Values in parentheses are for the highest resolution shell.
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