Design, Synthesis and Evaluation of Novel
bicyclic pyridine and pyrimidine derivatives as
NK1 Antagonists

BEE:jpn

HhRE

~EH: 2020-02-25

F—7— K (Ja):

*—7— K (En):

YERX#&: Seto, Shigeki

A—=ILT7 KL R:

Firi&:
http://hdl.handle.net/2297/00057141

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.

@IES


http://creativecommons.org/licenses/by-nc-nd/3.0/

Mot W

B U R S UUARERERETA
2 X% =2 (NK1) ZAREETERORIEUST

GRS R 1 AN TR

W S

Yk 18 4 3 A



A

ah, fa OWMABRER S TG, THEZHY L2, @RRERFERAR
BTSRRI ZEER . Ky IEE MO X VIEHWZLET,

Hix OIS, #HFHERE W22 & £ Lo, &R R B AR 5EFE
Qe IETE EdR. afe aMT EdxR. om BE HRR. BA Bk #dRic
D& EHNTZ L £

M OENE | BEaR 2 W o2& £ Uic, ARG (BK) AERMFIERT, Al 38 Br
R i R HRICOIVEHWZLET,

fEx OIS, #FEeE W& E Lo, BRURFFEH o R A9 -4k
Jept  AEAERCEOE S SR, i GhsE IO I VST L E
‘é—o

FHBBRZAT > T2 & E Lo, AR (BR) AEEOIZERT, & A
WHEE. ME B AEAEISL L EE#HWZ LET,

KNBIRERBR 21T > T2 & & L7, IAHRRIEE (k) AIRIFZEAT, HE ik
MBI L LY BEW- L ET,

ZIGIZHo7- 0 BHEEIC/A 0 £ Uia, AAMAREEE (BF) ., I 5 Eionky
N2 L E,

KIFFEDO S W2 & F Lia, SRS (BR) AWM., P a
AEEZIIU D, BURE DT 2 IS L E T,



2-4.

2-6.
2-7.

ER/N

= Fim
E N ol ) I 3= 1/ N
XU ®HIZ
P&

B Y UFHEIRDE K

2-3-1. 23-VEMY D T UFHEROE K

2-3-2. 67 X /FHEDOHA

2-3-3. AEHE Y VUFHERDOEM

TERMEEY U UBEERO A

2-4-1. Pyrido-oxazocine ‘F#% D& Ak F 1]

2-4-2. NESEIRABRLISIC & D pyrido-oxazocine ‘B # DA%

2-4-3. BALBUSICBIT D A B =X DB

2-4-4. ©T U —)UEA DERR

2-4-5. Pyrido[2,3-b]-1,5-0xazocine E& }z O
7-aryl-pyrido[4,3-b]-1,5-0xazocine g 9 (.77 X / JEDE A

U U RBEAR O TG VAT

2-5-1. U > h—ERor DR

2-5-2. B UVVERANL, 6 M~DEHIEEAW BRI L D

2-5-3.  Pyrido-oxazoicine Bt 9 {i/. & #a 5 o> 8
2-5-4. Pyrido-oxazoicine £g 7\l 7 = = /L FL D E LI R
2-5-5. BV U UFHEIRDO A NS B REH

BT U — VHCREME X 7 U 7 —IZ oW T

U VUHREIRELD

H3E Y IVUFEK

3-1.
3-2. 4-(Er = el v AT % pyrimido-oxazocine DA AL

XU ®IZ

3-2-1. AhkEtm
3-2-2. ENRY UEHEEROERK
3-2-3. 4-(Em U Y= )R VUKD AR

11
11
11
13
16
16
19
21
23

24
26
26

29
30
31
32
33

34

34
36
36
37
40



3-2-4. Pyrimido-oxazocine 81 ® &7 U — /L H SKffitEF T U T —

I ONZ SEBRE M 41

33 FxOEY I VUFHEROARK 43
3-3-1. [ZU®IC 43
3-3-2. BV I VUFHERA G 44
3-3-3. VU IVUBEEDOERK 45
3-4. vV IV UFFEROIEMEFAMN 49
3-4-1. Pyrimido-oxazocine g 2 if 7 X / B EHEL R 49
3-4-2. Pyrimido-oxazocine ¥g 4 it 7 = = L IL D E LI H 51
3-4-3. “BRA~T ofiABROME 52
3-4-4, YU I VUHEROF PR R KIER 55
3-5. B I VUHEREETENEEE LD 57
# 48  KRP-103 O 58
4-1.  [EMEEEEE~ D 58
4-2. KRP-103 O#fitEx 7 U 7 ¢ — (BT B st 61
4-3. KRP-103 & NKiZ &K & O EAEH 67
4-4. B 73
4-4-1. KRP-103 T #098LE T EORGT 73
4-4-2. KRP-103 27—V T v FHRR 76
Fo5E RS 8
FBR DL 9

2% 3CHR 112



=g
ExDs

HLIE Fr

Quality of Life (QOL, E{ED'E) 1L, EFEOHEOOESTHY | iIfFZDHE
M2 L CTETWD, R OAFHIME (B FAEFERR L) W Rmis &R
EREONECAKEZ R HIHEL L THOONTEZ L), FRBRICEHER
EHWOT L, BWIEIHEMELEILTT Z LIXEROKREIE LTCREREE R LT
b5, EFE, ThoOEMNFHMIIZMA T, BRI EZETHDH &V I F N
InE->TWND, ANAPERICPIEIZ RO X512, R<AXDHZ LT
T, E2FTUTQOL Zm<KRoTeEFANELWBTHEDLINEWVD Z EITHON
THllbN D LRy | EROKEEI R Il TE, ADom%E
BHZENERE L TROEERKRETHL Z LITBHELED Y 0B, 5%,
BERAEFIZH DD D LD RIERDOFR EVIBRICE bR TLE D Z &7,
QOL D\ LA HIETEENIBICHEREND Z LIZRDTHA D,

BERCIRISEE T, QOL 2 LK TFEERHEA L LTIRADND, FRCEE
BT, RBEE T 2T DICREORBRLRT NN TEZY, 2T R
AVIATZ O L LTHBEI L7 T2 0BT 5, £, MiESRO
B 72T TR BT A b7 el BRBOBE)Z {1 2 ik
TN TE RV, MRS E e & RARFREZH E 7w,

BERSCIRICEE I, BEES B 2y O E BT L CINAET 2 miEEhiEm: P (overactive
bladder; OAB) (ZfEWIIET 5, WiEEIFEDE & 1%, REVLEEZ F0 & 3 DI
e, T7bb TUHAMERKZEOFRIZE DL &3, E@HE HR &K O MR %29
REVHOEE) 2B 5, @ESENROARR 2 1T, Il & E2icmEm £ 2 Em R
HY . 40 EZ D NTRCKTIE 16.5%. HARTIE 12.4% D A & H3 i EhiE
ThHorEVIMEDRH D, BFMEZNRIZT DL, BARANDK 830 7 A0
STWT, KA L LD 430 T A EHEES D,

BEOHER « JREZEOIREEROFLE, fia) VAITH S, fial AN,
BREARRDOZ IR T D L AT Y S F5ARZ 80 U T3 D62 5 D ISR % % 8D
HZ LTk, HROREEZUGET D, RENRIIa Y 3L LT, Detrol
LA/Detrol(tolterodine)® 723217 5%,



CHs COH

CH, HC-OH
he HO-CH
CHs CO,H

Tolterodine tartrate

Fig. 1-1. /LT 1P OREE

LAT Y UZRIRIZIEE L OV T X A7 (MI~MB) BMFET D Z ERH B
TS, FERMICIE M2 2 BN L <AFET DIZHEL LT, I ICHK b
HDIEMIZHIETH D, £ 2T M3 ZEE OB~ ORI Z & d T, Ml
SOIERIZ L - THRAET ZRIEH 2 S8 2 AN OB NHED it TE 7=,
Ll ZROOBEBREZ®EO TS, —EOHE TR, HRE, EfRRED
i U RERORWERN BT 5 Z LML TN 5,

ZITEHZ, ia ) VEIIRDDFH LWZ A TOBIR « IRIEIFEEOA]
EZHPWE LT, #F¥F= (GlhA==a2—vF=) OWRHIZEBITHIEHIC
EH L=,

XX %= %, F D C KUz Phe-X-Gly-Leu-Met-NHp &V 9 3@ 7 2 BRACS
EEHTHRTF ROBRKFTHY , 10 VT 1L HOT 2 DI Ens 4~
AL AP (SP), =a—uF=2 A (NKA), ==—1F=2 B (NKB) ® 3
FERFESNTND (X 1-2), 20 C KimDIL@EiEs, i OINE 2 £
ZERX_OABERZRIE L, TS OT I BEEIT. FNENOZE
RICBROICEST D EZ2Z DTS, Y

XX R RE, ZNENOX XX =T 28I, ==2—
nXx = 1 Z/R (NKLZER), =a—md =0 2%/ (NKZER), =
—F = 3ZAR (NKeZAER) O 3FEIHEINTWD (K1-2), b
DZRWIT, FhkFg O, R, AWV MR EEWE., SLrvEey, A—X
:f/r REOZFREF L G & ALK Z 2K (G-protein coupled receptor: GPCR)

BT H5HDTHY 400 HIZEOT X /ENLR5 T REEBMEOMIEL & > T
mf-@DNX%W%M@% 2. C R 2 fianN & U CRIaE I Az@E LT

% (K1-3), Z£DF FF =T 28I, NKLZAIED SP>NKA>NKB
m% D NK2 Z K5 NKA>NKB>SPNKs Z 5 1A73 NKB>NKA>SP DJIETH %,
:@ii*&%%*yiﬁw \wfh®&%%:yk%%é¢6:kﬁ?%
HD. ZOBFNEIZEZN D D,



Mammalian Tachykinin Peptide Receptor
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Scheme 2-2. Reagents and conditions: (a) 3,5-bis(trifluoromethyl)benzyl bromide, K,CO3, DMF, rt,
1 h; (b) (1) 3,5-bis(trifluoromethyl)benzaldehyde, EtOH, rt, 1 h then 50°C, 2 h (2) NaBH,, MeOH, rt,
1 h; (c) N-[3,5-bis(trifluoromethyl)benzyl]-N-methylamine, 1-[3-(dimethylamin)propyl]-3-
ethylcarbodiimide hydrochloride, rt, 3 h; (d) phenylboronic acid, 10 mol% Pd(PPhs)4, 2 M Na,CO;,
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Scheme 2-4. Reagents and conditions: (d) mCPBA, CH,Cl,, rt, 24 h; (e) POCIs, reflux, 1-2 h; (f)
morpholine, 140-150°C, 5 h.
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AIRLORSIN D, BV U UVREFROBEOALEIZIX, Meisenheimer G2 X5
mua oAb tE, BT I A KRBERT L ZLICKY | BERENAESIEAT
XD LB gInho TS, &2 TEHEHEIL, pyrido-oxazocine Br 9 (72N HE[EHL T H
% 2 FiD pyrido-oxazocine {4 28 & 29 # EEHA L LT, GlaEHF LIz, @

Pyrido[4,3-b]-1,5-0xazocine ‘H#& 28 1L, ZAVE TIZERMBINA A< HiEF ST
72\, —J7, pyrido[2,3-b]-1,5-0xazocine ‘HA& 29 1%, ZAUE TIZHE—. Natsugari
SO T N—T2D 12X 5T 36 OAMMPMESINTND (AF—24 2-7), B
Hix, 7B M7 230 3RS LT, 3 TRTEY DUBRAMET L2
CWED ., 7Y -k B ICHEWLEE, 4 TRERTEBHET D
7-aryl-pyrido[2,3-b]-1,5-0xazocine 36 DA RLIZEKEI L TV 5,

26 : R = NR?RP 27 : R = NR?RP
28:R=H 29:R=H

Fig. 2-5. #EHI LG K O D FEPE A
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NCCH,CO,Et CN MexN CN

Me,NCH(OMe)
(0} 2 2
AcONa/AcOH/PhH 2 co,et 2co,et
30 31 32
N_Cl 1) NaOH N _Cl oK
4 N HCI | 2) SOCl, | P CF,
CO,Et N
CF,
HN
33 (CH,)30H CF5 35

34
N O
NaH | P j CF,
' N
o}
CF5
36
Scheme 2-7. Natsugari & D& % )5 14

LM L7225, Natsugari D FHEK, A7 UV —=2 7% 7 LTS
IO DEERIEEZ AT 2ILEMOERITIL, TR Z < FEFITFM A0
Mo, ST, BV PUVRERONMERMEARTH S pyrido[4,3-b]-1,5-0xazocine
B 2812 OWVWTIE, AV — FTITART LI ENTERY, LTI TEHIL, A
V== TY TN BT D200, KV RERREIEDREZ AR &
L T . T7-aryl-pyrido[4,3-b]-1,5-0xazocin-6-one 28 M (X 7-aryl-pyrido[2,3-b]-1,5-
oxazocin-6-one 29 OFHIGAL— M ZFHE L7z (AF—22-8), 97 X / HD
HTRWTIE Meisenheimer G Z T2 HiEE, £, E7 U —AfED
EITIL, TIRSN TV AL EERRREREZGT 57 UV — A e U BEIEHT 5
ZENTEDHMARD y 7Y RO E MWD 2 & 25 Lz, R
pyrido-oxazocine ‘F#& (. 2 fFIHONE MK (pyrido[4,3-b]-1,5-0xazocine 37 & T}
pyrido[2,3-b]-1,5-oxazocine 38) M3 FTREZR I FINERILEUS, T70bbH, 247Kk

- 17 -



WA e e P VR 2T 5=aF SR ET I ) T a— L OfE
JEIZ R VLT 40 DBALSNIC K VST 5 2 L 23t L7z, UL EOGRV
—FEHWLZEIZED, T V= OEBRPESIATA D720 TR <,
WERETIHEART DI ENTE R > ZH B E R T-aryl-pyrido[4,3-b]-1,5-
oxazocin-6-one 28 D AR AIEETH H EE 2 HILD,

N0 R? N R4
Rl | Z 0 R2
NN
28: X=N, Y=CH 37: X=N, Y=CH, z=ClI 39
29: X=CH, Y=N 38: X=CH, Y=N, Z=I

18 41
40

Scheme 2-8. 'Y RK—A %4> o U iFEK (28 T29) DG Rl fEnT
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2-4-2. NLEEIRAVBRALEOGIZ X 5 pyrido-oxazocine B k% DAk

X U ® 12, 3-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-propanol (34 ) % .

3,5-bis(trifluoromethyl)benzylbromide (42)7> 5 SCHERD 51k 2D 12 X W & L7= (A %
— A 2'9) o

CF3 CF3

v©\ HO/\/\NHZ HM©\
HO
Br CF ~ N CFE

0°C, 1 h, 99%
42 34

3 3

Scheme 2-9. {L.AY34D A%

WIZ, AF¥—2AL 2-10 IZRT LT, 2-7mm-4-9— RKEY DU-3-H /LR
e (18) IZxt L CH{bTF A=V E2{EHSE TR vl NiZE W%, 7 /7
JLa— L 34 L OFEEBOSIC LY. T a— Uk 43 2157,

N — N~ N OH
= COzH ~ N
Cl Cl O
18 43

Scheme 2-10. Reagents and conditions: (a) (1) SOCI,, DMF, reflux, 3 h (2) 3-[[3,5-
bis(trifluoromethyl)benzyl]amino]-1-propanol, THF, 0°C, 1 h then rt, 2 h, 92%.

HIZAF LN T Va3 — K 43 Z W T BRALS D G2 G L2 (& 2-1),
NaH f77E F., THF S TS EIT D & B U U UBR 2 (L2 B1T AREZE #i )%
RT3 HETT L. pyrido[2,3-b]-1,5-0xazocine 45 23 ERAGICHS H LT & 7=, W%
M AZEZTH 45 ODHBHFLITL AT Tho7-, W% DMF 124 2
L EEHERBONR AT . BT ORI/ ONTI 2ol BlBE
RN Lo, 7u UM CH D X ) — AR TR E T T2 2 A,
INFETELNRTCI RN EY YV 4 (LEBRILIKTH S pyrido[4,3-b]-1,5-

- 19 -



oxazocine 44 73, HFHNTLK DT LIz, 612, HEEZEXHZ LITX
D.44 & 45 DERIFIDOTHTIEILLIDEI LT B2 EBGholz, fi T,
IR N 44 DERRERNBICTH TRV v aEEEE LESEEIC o0
T, WEEBE Lz, TR, =& 7 — VEME NI ) — L —KDRAE
BRI OGEIC B R E 5 27, LEDOZ Enn | HEKROEEEOE N X
V. REFISONERIRMICENE T D 2 ERNSho Tz,

Table 2-1. Studies of cyclization of alcohol 43

CFs 0 o}
| X | N\
| N~ CF3 = CF3
_— N + N
X
| CFs Cl o I o
N~ N._~_-OCH

o o) CF3 CF3
43 a4 45
Entry Base Solvent Condition Total yield (%) Ratio (44:45)
1 NaH THF rt,1h 42 Only 45
2 NaH toluene 50°C, 8 h 53 Only 45
3 NaH DMF 0°C,1h — 2 —
4 tBuOK EtOH rt, 10 h 70 79:21
5 KOH EtOH rt,1h 59 68:32
6 Cs,CO3 EtOH 50°C, 8 h 59 66:34
7 K,CO43 EtOH 50°C, 8 h 80 84:16
8 Na,CO3 EtOH 80°C, 16 h 14 71:29
9 KHCO3 EtOH 80°C, 16 h 70 80:20
10 K,CO3 DMF 100°C, 1 h 28 71:29
11 K,CO43 iPrOH 80°C, 12 h 54 41:59
12 K,CO3 H,O-EtOH (1:1v/v) 100°C, 12 h 87 83:17

& decomposition.
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2-4-3. BAVISIZEBIT B A =X LDELE

AR BIT D ARERKISA D= A L% ELZ LT (AF—L4 2-11),

7 b MR TR IR A W TR AT 2 (L~ ORI E # ) e L 72 B
HE LT, MIBBED A B = XA CTRISDEIT LI ENREL LN, —KH
72 SNAT i 2 12 WL, sSREEROAIN —k S & L TR Z 7%, D
HEOBBEC X > TRIGHZER/T 22 08 monN TS (le—e 2/ HT DA =
L)y ZOAH=RALNTRIGHHEIT LTZGA. 3 VR CEREMEE
MRENT BV REBRL TN E Y VUBR 2 f~ORBEROL BB MRS
HEEZOLND,

—Ji. Fa b oM A AW TEEA. HE OB Lo THER LRV A v
X U CREEDBE L, KSR T ARIEA =2 (lab ZfHT 5 2
H=RL) \ZEoT, BUPUER 4 (L CTOBEBKSHEIT LI AREMENRE 2 5
b,

ZORUYAL AT =R DOREEIIZOWTET MEAEWE OV THRET L
77 (A=A 12 KTN13), 2-7 mu-4-3— R Y D -3-HLR A F L (46)
WX LT, AX ) — N U A A RS REEHSE2EZ A, 4-4 |
FIARAT DR 2-A FF UK A8 BB LNTETZHL DD, 5-A R K49 13155
NTIRholz, WIZ, BAZ ) — VR TRBEOKICZIT>72& Z A, 4-OCD3
A 47-ds }2 8 2-OCD3 1A 48-ds 2315 H 1072 6 D D 5 ALIZ D 288 A S 7z 47-d7 13,
ELELNTI o, AF—24 12 KON 13 OFERNS, BV VUV 4 LT
DEBSIEDR P A A= AL ERE L TN D ATREMEIZ DWW T, BRIy
BIIHE NIRRT, L LR, XU vz Lz LT, vV
VUBRBNIZ OCD T EAIIUIS WE TRHREINDZ ENDE, ZD A=A LD
SERICHBETEZ AT TldenetE2 NS, LEOZ &t 7'a F o ME
ARSI E Y DU 4 ML TOMBPEET 2HBIZO W TUIARHTH
Do
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i X ' RO~ I X OR I X '
+
N-FScosr N-FSco,r N-ZSco,r
cl cl OR
A B C
~HI
RO~ i}
X OR
i S MeO™ P
=
CO,R NP >cor
cl cl
L la Ib i
a8 8¢ ~r
N CO,R N CO,R N CO,R
cl cl” "orR cl” oR
B Ic Id le |
Scheme 2-11. FIREZR S is A 7 = X A
OMe
N | MeOK X OMe XN | X
N N N * N
Z>co,Me MeOH, rt Zco,Me Z>co,Me Zco,Me
cl cl OMe cl
46 47 (67%) 48 (14%) 49 (0%)
Scheme 2-12. €7 /WL &) TOMFT
MeOK D
I OoCD I oCD
S CD30D, rt S 3 | S 3
+ = + N
Z>co,Me 7 >C0,CD, CO,CD; 7> Co,CD,
Cl Cl OCD, Cl
46 47-dg (69%) 48-dg (16%) 47-d5 (0%)

Scheme 2-13. E/KFE (L gt
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2-4-4. ©T ) —)LiEE DR

BALRISIC X > THEON- 7 o aik 44 JONT UFEIKR 45 |12k LT, fixDOT
V—ndha ReEDORARD v 7Y TR EITS T, T ORERER 2-2 (-7,
I BRERKE O a VR HBICRISNEIT L, HiE 42587 U —/L{k 36, 50
—57T G RTHI ENTET=,

Table 2-2. The Suzuki coupling reaction of 44 and 45 with substituted boronic acids

YO YO
AN N
& j 10 mol% PA(PPha)s  [] j
X F CFs 2 M Na,COj X CFs
N + Ar—B(OH), N
Z 0O Ar O

Toluene, 1,4-dioxane

reflux, 5-7 h
CF3 CF3
44, X=N, Y=CH, Z=ClI
45, X=CH, Y=N, Z=I 36, 50-57
Entry 44 or 45 Ar Products Yield (%)
1 44 50 60
2 45 36 80
4 44 51 87
> 45 F 52 77
6 44 53 83
7 45 Cl 54 87
8 44 55 98
9 45 Me 56 99
10 45 57 86

MeO

-0
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2-4-5.  Pyrido[2,3-b]-1,5-0xazocine £& & O} 7-aryl-pyrido[4,3-b]-1,5-0xazocine £z 9 {if
TR EOEAN

Al G2 @ Meisenheimer IS Z KIS & LAy — i X b
pyrido[2,3-b]-1,5-oxazocine E& }z T} 7-aryl-pyrido[4,3-b]-1,5-0xazocine g 9 it ~D 7
B AR LT,

BT TV TR Ko TR BT U — LK 36, 50—57 {Zxf L T,
MCPBA Z W oL S K » THERNT D N-A % 3 NK 58—63 &, A F Ui
Y TRESTHZ LR, VY VUVREROMORKRENZ ST,
9NLIZ 7 v v A& A3 5 pyrido[2,3-b]-1,5-0xazocine 7% 64, 65 I N2
7-aryl-pyrido[4,3-b]-1,5-0xazocine i 54 66—69 & RAF /UK THDH Z LN TE 7,
IHIZ, 2OV R 64—69 ZHWT, flix D7 I EREBEBRICT HZ &
Ik v, HHE L T % pyrido[2,3-b]-1,5-0xazocine #% & (& 70, 71 I OV IZ
7-aryl-pyrido[4,3-b]-1,5-0xazocine 58K 72—80 AT 5 Z LI LT,
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(@]
| S
X = CF; a

N —_—
RL 0
CF,
50: X=N,Y=CH,R'=H 58
55: X =N, Y = CH, Rt =Me 59
36:X=CH,Y=N,R'=H 60
54: X=CH,Y =N, R!=Cl 61
52: X=CH,Y=N,R'=F 62
56: X =CH, Y =N, Rl = Me 63
2 o)
RYY\
c X = CF3
_ > N
RL o
CFy
70:X=N,Y=CH,R!'=H, R2=Z1,
71: X =N, Y = CH, Rt =Me, R?= 72
72:X=CH,Y=N,Rl=H,R2=271,
73:X=CH, Y=N, Rl =H, R2=Z5,
74:X=CH, Y =N, R = H, R? = 74,
75:X=CH, Y =N, R =H, R2 = 75,
76:X=CH, Y=N,Rl=H, R2 = 72,
77: X=CH, Y =N, R} = H, R? = Z5,
78: X=CH, Y =N, Rl =Cl, RZ = 72
79:X=CH,Y=N,R'=F, R?= 272,
80: X=CH,Y =N, R!

Yo © cle_Y. 0
AN AN
M e
X = CF3 X =
N - . N
RY o R o
CF;

64:
65:
66:
67:
68:
69:

:X=N-0,Y =CH, R =H, 44%
: X =N-0O, Y = CH, R! =Me, 70%
:X=CH,Y=N-0, R =H, 54%
: X =CH, Y =N-0, Rl = Cl, 80%
:X=CH,Y=N-O, R'=F, 72%
:X =CH, Y =N-0, R! = Me, 83%

, 39%
27%
47%
11%
48%
48%
48%
, 48%
52%

= Me, R? = 72, 48%

57% b= — >
N N
__/

CF3

CF3

X=N,Y=CH, Rl=H, 99%
X =N, Y = CH, Rt =Me, 99%
X =CH, Y =N, Rl = H, 99%
X=CH, Y =N, Rl =Cl, 99%
X=CH, Y =N, Rt =F, 99%
X =CH, Y =N, Rl = Me, 99%

Scheme 2-14. Reagents and conditions: (a) mMCPBA, CH,Cl,, rt, 24 h; (b) POCl5, reflux, 1 h; (c) R?H,

150°C, 5 h.
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2-5. BV U UBEAOIEM T
2-5-1. U —EAy DR

BV UUVERERVUNVELEZESY U — e LAY (10—12)
IZOWT, EBVEy MG EZ AW EERBRIC L D NKy 7 ¥ 2= MNE
£ (Kg ) WO EZEERBRE LTIy MFI 70 Y —2ZHW LAY
DIERIER (%) 2BF LR 2R 2-31RLEZ, =—TAHEE2AT5 10 1T
EﬁﬁNKﬁh«?ﬁ:xk%@%fbt(Kw&&ﬂM) U 2T —H 312 2 %
TIVEAETHILIE, 10 LB LEGAE, EERAREKETL, 3k I N
ﬁﬁfﬂZiE?%“@@%mbto;ﬂ6®%@®@%%%m%@ﬁﬁ#%%
22h Nz 51, CAChe #HWT 10—12 DRLE I VR A— a vy EHE L
(X 2-6), =DFER, ALAEW 10 KON 121X 2 ff 7 = =V FEICx LT 35-E & (k
Uo7 Adma XAF)V) 7= ) LIERERHK NI TR R A—23 THHD
WX LT, BB 11 1%, 2 >O7 U — VR FNENRFED 720 i & [ T
WBZ B ghoto, T7b b, ALEW 101X CH-n M AE/EHIZEL Y. £2LE
W 12 X n-n MHAEERIZE Y, 2 NKe B ERETUERICEZE R A X v %
YT ULTAEEERD SOOI LT, AbEW LI L Tk, ML, 20 L9
R EAERBN/ NS WD, B2 RN ENRBLI LN, TRHD IR A
—a UOEVD, EMEICEEL TWL b0 Ll s D,

Wiz, 10—12 ([2oW T, T v MFI 7 1Y — 2% ARtz el 217
otO%%E%@Nmﬁﬁm# TEMZR LT 1013, 27 mr Y —2%& 0z
Az EMRERIC B W T, IEFITR 2= 09\ 2 &I L7e R 9%).,
)~kmA%®@E’%tofﬁ HEYE 5 NKy 7o % S= & MEME & [ARE

. ENEEE THIT A7 D —DDRKR T & UL TRILEE D IEFICEE R S
@kﬁofm o . TR REEAEAETDH 12 1%, 10 ITHAATETIW NK;
7/&3%2F%ﬁ%mbtﬂ PR ) B4R 72 AR M 2 R 9 2 EAVHIB L

7o GRAFR T0%)
uim k#% U= (AL, NKy 7 o2 =2 MEMEZT T,
Rz ICHRESEETHZ ENHALZ, NK 7o ¥ T=2 MEME LR
EiE:S i@ﬁ%ﬁw*7/ZWGﬁ%EhWh“%12;CWVC FZEEAM o i et &
WHZ EIT LT,
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Table 2-3. NK; antagonist activity and metabolic stability of 2-arylpyridine derivatives

X
d = A(/\\[:;:T/CFS
CF3
Compd A NKoomagenstacivily - Metabolic stabilty
10 O 25.7 9
11 NH >300 58
12 CONMe 151 70

10 11 12

Fig. 2-6. {4 10-12 @ CAChe IZ81) D a2k A — 3 UfiElT
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252, VU UUERAN, 6L ~DBHIE AN ONCELIC L 5B

BYU YU 4 L, 6 AL ~DOEHRIE AN OB L L7 b EMIZ OV T, NKy
T o Z A= A MEER O EME 2 5 i L2/ R 2R 2-4 1IRT, 1ZUDIT,
YYD AN KRR M OBHIEICOWTHF LT (12,15,25), R*~DE /L
RY 2 EOFBAN (15) X, BHART (12) LFRFEDO NKy 7 Z A= MEMHEZR
Lo F72. RACA R UHE, RUTEARY 2 EZEA L 25 DA, 12 12
LERTEEHVNKL 7 > # = MEMEZ 7R L7z (25, Ks = 26.3 nM; 12, Kg = 151
nM) ,

Wiz, BALRIZOWTHF L7z, R2E R¥ % 8 BERCERIL L7250 1%, 121k
NT2ERONNKL 7 ¥ T= MEPEZ R LT, BRENZ 212, R2E R4 8
BETERILL, FIZRUZENKRY JHEEZE AL 70 (£, 12 12HT 25 fF58E0
NKy 7 % 2= MEMEZ/R LT (70, Kg = 2.63 nM), 70 OiEMEIX, BAER{A 25
LT 10 fFEVEEThH -T2, TNHDOREEMND | R ~DOERF 7 DEA
FOAFH V)V UBOBREICL D a R A—2 g VOBEN, NK ZEREOR
WRICEETH D Z EBRHLNI o T,

Table 2-4. NK; antagonist activity of arylpyridinecarboxamide derivatives

4 2
|
N~ N
CF;
@)
Compd R R3 R4 NK; antagonist activity Metapqllc staplllty
Kg (nM) remaining ratio (%)
12 H Me H 151 70
15 H Me 0] N— 129 100
/
25 OMe Me 0] N— 26.3 100
/
50 -O(CHy)s- H 69.2 100
70 -O(CHyp)s- O N— 2.63 100
__/

2) Compounds were screened for antagonist activity on guinea pig ileum as described in the text.
b) Compounds were screened for metabolic stability on rat microsomes as described in the text.



2-5-3.  Pyrido-oxazoicine Bg 9 {7 & #a kL oD 2

VUV UER EOERIFFOMNEREARTH S 721X, 70 L RFEOEEZR LT

(Kg =2.57—2.63nM) 7=, 72122 T pyrido-oxazoicine B 9 {\7 & .5k D A Ui
~TaJRFOMREmE L (72—77), {bE&W 72 DEALRY J EZ2rn ) ¥
ZVEL BT ERY U BRICER L FRER 73 & T4 1%, 5 [BEEVEME AR
L7z, ZAUCK L CERRFOEANZ, BER L RELWIZZENLLEOTEME
ZRL., 2 4-(BEa ) U= eERY U BEAE AL 76 1, Bivm NKi 7 v
A T=2 MEEER L (Kg=0.224n0M), 25 OFEENL, RYCER L T
LEIRT I HK EOKRmA~T 205, NKy 7 Z T=X MEMIZERS 5 L
TWAZEPRHBA L, Lo Z et ZoORE~T i1 L NK 2K
& DKRFREGIZ L DHAEERNTEI N,

Table 2-5. NK; antagonist activity of pyrido-oxazocine derivatives
R‘Hl/v\ O
X = éCFs
N

CF3

NK; antagonist activity® Metabolic stability?

C d X Y 4
omp R Kg (NM) remaining ratio (%)
70 N CH 2.63 100
\_/
72 CH N o] 2.57 100
\_/
73 CH N CN 13.8 71

74 CH N ( N— 13.2 70

75 CH N MeN — 1.16 100
N
76 CH N CN N— 0.224 86
77 CH N { NCN— 2.34 100
TAK-637 0.270

8 Compounds were screened for antagonist activity on guinea pig ileum as described in the text.
b) Compounds were screened for metabolic stability on rat microsomes as described in the text.
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2-5-4. Pyrido-oxazoicine £g 7 i 7 = = /L FL D E LIS R

RIZ, BT 2= WEEORENNS, [EEa R A= a0 Thd U 5=
VIRA—=T a0 T <05 2 L2 MIfF LT, pyrido-oxazoicine B 7 {iZ 7 =
=V EOF N MO BEILHRIZOWTRE Lz, TO/RKER, BEfEICED
[EHE~DOEEL, PRLEIEEERES BN o7 (Ks = 0.207—0.382
nM), ZIEDFERNS, 2007 UV —nNH L, A vX T avkiA—vay
AL S TOWRITER B RVEMETR S AIBREEI S HRA—T g v
DHFDO—2 L U THE LIFIUL, /IR DO+ EEARSELND &5 %
bihvlc, £72. 80 OV VUBREFROMERMEAETHS 71 12O TH, 80 &
[FEDONKL 7 o Z T=2 MEWZ TR T Z ENRnhoTz,

Flo. Ty MFI 7 v Y — 2% HOWTAHE EMEIC DWW T, FHlicamk L
I DibEmiE, Wb — NMeame L7210 (9%) &g L TlES
ITWD Z ERynolz (71—100%) .

UbDZ Einn, NKy 7o & I =2 MEEKOMUGHEZEEEBETH L&, 80
D LENTALEMTHD Z ERN o T,

Table 2-6. NK; antagonist activity of pyrido-oxazocine derivatives

N

NK; antagonist activity? Metabolic stability?

Compd X Y R!

Kg (nM) remaining ratio (%)
78 CH N F 0.207 89
79 CH N Cl 0.382 100
80 CH N Me 0.210 100
71 N CH Me 0.339 100
e om0

) Compounds were screened for antagonist activity on guinea pig ileum as described in the text.
b) Compounds were screened for metabolic stability on rat microsomes as described in the text.
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2-5-5. BV U UHEROAH IR &R RKVEH

ALY DUFEROR T, ROLEN invitro {EME (NKy 7% =2
MEMER ML ENM) 277107280 &, T VU BRIVBEEMEAKTH L 71
IZOWT, EEy MW ARIERAEEE RIEH AR & L7z in vivo 128
T ORBN R AR L (R 2-7), Ko e LT, NKy 7o & =X MEH
IZEED S PERFEETERIE & U TR F 0 TAK-637 2 Hv 72, b& 71, 80
KON TAK-637 (%, invitro (2B W CIRIRIERIZEOTENE (Kg =0.339—0.210 nM) %
U7z, BRI Z L2, BRBEEAERKIEM IV T TAK-637 23 12.0%
ThoTeDITxH LT, 711L397% L 55<, 80 1% 24.2% &R\ EMHZ R LTz, Z
NODRERNBIALAEMOEERIZ, 4(Er Y Y= 1)) v KEW
pyrido[2,3-b]-1,5-0xazocine ‘B 4% 2% in vivo TOIEMERIUITF L2 E0RIB S
iz,

Table 2-7. Augmentative effects of 71 and 80 on effective bladder capacity in guinea pigs.

N

NK, antagonist activity® Effective bladder capacity
Compd X Y Kg (NM) increacing ratio (0.3 mg/kg iv)?)
71 N CH 0.339 3.97 %
80 CH N 0.210 242 %
TAK-637 0.270 12.0%

) Compounds were screened for antagonist activity on guinea pig ileum as described in the text.

b) Effective bladder capacity was measured as the volume of saline injected into spinalized guinea pigs.
The capacity-increasing effects of the test compounds were expressed as the ratio of the increase in
effective bladder capacity compared with the predrug values.
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2-6. BT U—/VHSEEMEXT Y T 4 —I1ZOWN T

LB 71 e ) 80 DT U — /LR IZ k3 5 BRI E 12>V T TH-NMR
7 MV EFRIZELZ LT, Pyrido-oxazocine 71 O 80 1%, #E&EMIICIIME—E Y
VUBRDERONEN R DT THLN, &< ERD H-NMR A7 hLE
AT EDHA L (K2-7), LA 711280 TIE, TAL7 = = VOB FER
o b I, 1 e b ovy =128, 2. XUV T 1
N7 FF 10X 7T Ly R e LTEIHlSNTZ, —J., L& 80 Iz T
X7 7 == o7 hdEnEFnl e hrER3T 77— Ry 7L
ELTHN, R Ta N ATEIZ 2 OICHESN T, 2OF T Ly | &
LTHERNEND Z EnghoTz, ZHORERIL, pyrido-oxazocine B 8 i3
NTHDHNCH THLIMNIL - T, BT Y —LiEADREREEDORENENT D
ZLEEIRLTWD, Thbb, AN THD 71 OHEAIITET YV — GO
EHEEAHETH Y, 82 CH ThHh D 80 DIFAITITIARIEE T X 0 [HIHER)HI PR
SINDZEMNHA LT,

One pair of doublet

71 \

Sharp Broad

Two pair of doublet

Fig. 2-7. [t 571K O8O0 D K ) 7eNMR A~ 7 k)L
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2-7. B VUFHEKRELD

PLEdR 7= L 50z, FFIL, FHE Y PUBEEREAR L. D NK ZHK
FHHERHICOWTHRE Lc, ZOfR, BV VU RFEKRICEAL T, ko Z &
Nohotz (K2-8), @2 >OT U — VIHOIFEWRNALE (F 2-3, 2-6), @
U —ao7 I Fifa (& 2-3), @8 BEICL BRI (& 2-4), @ORAZ v
XU R L VED 2 oOT U — VL NI T 2 ~T v i1 (&
2-5) 23 NKy Z S EBUFIMEICEZE CTH 5, —J. ©pyrido-oxazocine 58 10 iz D%
FIFA1T, FFiZinvivo B EICEETH L B2 6D (F 2-7), FiZ, ©8 /i
CHIX., E7 U — G DOREREEFICHEST L2 & 0n3nhole (K 2-7), E7z,
DD 2 S>OT7 YV —)VHiX, AERELEI L HRA—arOFD—D2L L TAH
XTI AR A=y arEEDBIERWNZ ERN gD (F 2-6), &N E
i, LA NCOIERT L) MBEO~T ol NI EEARERTH
LZENEZ LN (B 2-5),

@OANTAREF : invitroFHIEE
OBEREF :inVivoEHIZEE

®IRIL : invitroFHIEE

®8fiL: E7U—ILEHD
ElERfEECFE

Q7 = F#E& :
invitro; AR URBREEHICEE
D227 ") —JLE : invitroFHEICEE

Fig. 2-8. BV VU aBl Rk E L
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3-1. FL®HIZ

F# 1L, RAIRD pyrido-oxazocine FFEMARDELL A JLIC | FEIEE O[] b K% OVl
X7 U7 4 —OREKEL BIEL T, Bl baiGtziro72 (K 3-1), &2
FCOMF G, pyrido-oxazocine 71 J Y 80 (&, ILITIRIFREEIZ IR )72 in vitro 1%
P AT 505, in vivo TEPEICAWTIZ, 80 DA 71 LV HENTE Y, 10 fif
@%%F%ﬁ invivo TOIEMEICEETHA D LB 2 LIV,

— 0. IZET7T U — WEETAL COMMEX T VT 0 —DFETDHZ &N
MNMR@ﬁ%ﬁEﬁﬂéhto?ﬁb% C8MANTHLTILOET Y —/L
FEATALORERIZAB TH S DI LT, CH TH D 80 DZAUIEHE B iR
INTVDHZ LN, HNMR MRS, 80 DD X 5 MEIL, KO
%’ﬁwfbibf%ﬁm ST NS Z A U503 H 5, Zib & E
WET B 72DITiX, BIEEROHAEZBPIET ITHE S THOBEARATEETH 20, 8
L5825 %’ET% AEEINTZav R A—=2a w2 ERNEFE LY, £72,
W2 ETOMGRENS, AF X T ariA—a AL T, #ice
STWAKETRLS, BEIVEA—YarD—oL LTEDHIE o7k
SR EDOBRMERGTOND EF X DL, TEMEA EIZIE, T L ARSI AL E
THNTRRFNELYVEELRBRETOHDLZENELbNT, UEDZ b,
{LZRO PR ST 71126 LT, 80 @ invivo IGMEICHE 2R 10 (L DEHRF %
WAL=, 7V FMEE¥TéH 5 pyrimido-oxazocine 81 7= T7 A v L
72. 27 Pyrimido-oxazocine ‘5 #&i%., HHRY VAT A THY . AAICH B
WD TH D,

1%, pyrimido-oxazocine 81 ® U — NG & L TORIREME A RAET 5 & Mt
(2, X0 ER T IREEMEN N LRI 2 T LA OBRE B E LT,
{b& 81 OffE R b 2 Mitd 5 Z & & LT,
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55 i

CF;

Figure 3-1. £ U X UV BROFXE

-35 -



3-2. 4-(Emr Y=Y Y HKEHT % pyrimido-oxazocine DA K,

3-2-1. GRkEHE

[Z U ®IT, pyrimido-oxazocine 81 Ak L, % OIEHIN I K k7 U 7 4

—IZOWVWTHETT S22 & & LT,

H B9 & 3% pyrimido-oxazocine 81 D &k fifitt % A% — L 3-1 ITR” LTz, BT
U —/LEAIE. pyrido-oxazocine DAY & FIERIC, HEGEEHNE S AR D v 7
Vo TROG WD Z L a2t LT, (bEW 82 DA XYY T UERIT, A |
U—igvrmu ) IV 84 ORUSUGIC R VST 5 2 L aGtl Lz, 2-#&
$i-46- 7Y I VB IR UFR B 1L, ST =V 8T IOIEETH

& ZEtE L7,

j Y j o
LA L 0

82 CFy 83

85 32

86 87 88

Scheme 3-1. v°V I F—A% " 2 L 81D W& i frEAT
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3-2-2. ENRY VHEEEDOERK

FAEE LT 81 DALY — M, WEE GEEMEOIHRT V) 26T S
il (82,84,85,86,87) ZikiT 57, HEEERMAREECHD Z LA THE
Nz, ZZ 7T, Tia & L <. pyrimido-oxazocine & 2 fZ23E/LAKR Y /K TH
% 89 AT DI EEFE L, GRk/L— b OfER K OFEF A 90 DA RkIEE
Rt L7z,

O

@
L_N_N_O L_N_N__CI
\ﬁ A j - \ﬁ A
N~ 3 N~ COLH
Cl

89 90

Fig. 3-2. BV U UFBER & DOFEFfEA

FEEA 900 1 THH LA TH Y . ZDOEIAYOERE S, HE D HES
NTWRW, Mehta 5 2 (&, 7I P00l EAXAX L FUDNVRUERNY =F )L
(92) & DFUSIZB W T SN PURFE LT 83 B E 5N T A Z 2 MELTWD,
P SMICT e R FE2EALZ 94 %) FULAKIC LI, CO, 2 )5S H
TH-HDIVHRERKR Y 2155 Z LIZRII LTS (AF—2A43-2), £/, Bell &
29) 13, 46-Pt Fuex U 2209612 LT DMF, A8 kY v &2 iz
Vilsmeier SJHIZ L0, 46- 7ot I VU5 ARFTTILTE KO7 &4
BLTW5D (AF—2Ah3-3), Suzuki 530 (X, ZoFEERHLTELNTZT L
T ROBLEISZE D, FrEo 2-E#-46- 7 nu ) I -5-T VR VR
WMNELNTL DI EEZRMELTWVD (AF—L4 3-4), £7=. Yamada H 3V 1%,
FICEBEMICE Y S P UVBRS A~ VAT IVEOE AL, T77bb, 4,6-V
a3 100 D5ADOTF a k& LDA TH kW=, “EbikE &
FOGSHE, BBCUBTHZ LIV HIM 9 2155 Z LITHIIL TS (RF
— A 3-5),
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HS\H/NHZ . j:\ozEt EtOH, reflux, 2 h HST:j/OH
=

NH Et0,C” "CO,Et "
(52%)
N . OH
93
ﬁ\N;:CI 1) n-BulLi, Et,0, -40°C ﬁ\N;:CI
N~ N
) CO,H
r 2) CO, 2
OMe (53%) ome
3) HCl
94 >

Scheme 3-2. Mehta® |2 X 2 it

H,N._N.__OH HoN Ny €l

S POCI;, DMF R

N N
= ZcHo
OH (51%) Cl
96 97

Scheme 3-3. Bell 512 X % 4

MeS.__N__ClI MeS.__N__ClI

?\ll/ N NaClOZ, NaH2PO4 ?\Il/ N
7 >CHo 7 coH
Cl Y\ YOH Cl

98 rt,4h (98%) 99

Scheme 3-4. Suzuki 512 L % 45

MeS.__N__CI MeS.__N___ClI
= =
(82%) CO,H
Cl Cl
100 99

Scheme 3-5. Yamada & |Z X % #45
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FHIE, Yamada 5O FEZIGHL T, U IV VRSO I IVARF I ILEED
AL (AF—24 3-6), 1ZUHIC, HHIRKD 2-7 3 /-46-Y 27ty
TULLODIER LT 2T B ETFAT—F AL HSSHD - LIZ L) 46-27
HE-2-EARY B Y 2 U (102)~ &7, DUKIZ 102 & —78°CIZT LDA T
JLERFG . IRWNT COp WAZEAL, MBCRINEETHZ Lk, BIWET S
2-EWL-46- 7 Y I VLB HARUEEN EERT DI LIRS LT,

o o
HZNTN\ cl a LN lN\ cl b LN lN\ cl
N N N
= = Ao
cl cl cl
101 102 90

Scheme 3-6. Reagents and conditions: (a) (1) O(CH,CH,Br),, K,CO3, DMF, reflux, 28%; (b)
(1) LDA, THF, -78°C, 5 h (2) CO,, 1 h (3) HCI, rt, 1 h, 100%.

WIZ, BN 90 s vl RNEEH L%, T/ 7ex/)—1 34 &
e LTELNTZY A \m T ARICK LT, KRBT NY v LEHWTZEBRIEEG
W2k, XV 103 1B ZENTE, HVWTIZ iR 103 L7 ==
NRa U EEDRAT T U TRIGICE Y, BETHET U —{K89 A
KT D Z IRk LT,

oY o™
K/ - Cl c K/N AN ©
v, - Yl
CO,H N
cl Cl o LQ
90

103 CFs
o
d Q Ny o
0
E—— N CF3
N
5%7
CFs,
89

Scheme 3-7. Reagents and conditions: (c) (1) SOCl,, DMF, reflux, 2 h (2) 3-[[3,5-
bis(trifluoromethyl)benzyl]amino]-1-propanol, THF, 0°C, 1 h then rt, 3 h, 82%; (3) NaH,
DMF, 0°C, 1 h, 71%; (d) phenylboronic acid, 10 mol% Pd(PPhs),, 2 M Na,COs,, toluene,
dioxane, reflux, 6 h, 95%.
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3-2-3. 4(E o U= e D UREROAR

LEDFRERNG . GV— hOZYMRHEI X272, BHET D 4- (V
2l v=)b) BEXY VAR 8L DA EMET LT,

4- (o) v=)) BRYT (104 L T F K DD X » THRRT
HTT =k a BT E OMEE KNI Lo TE LN 46-E K
0 UREHBET A Z E RS A UMY Tk T A bk, VY
o e R 105 ~EW =, 5572105 % LDA W T Y F UL E L=k, %
LIRFZETHEEST A Z LIC kY 5—HVR BRI 85 ~ L=, LN G,
85 IIBMEDFVIE TH Y . PR EETH 772D, 85 Z Hifd912Hke < [
sml) RIRICEDT 2 ) 7 a—v e DA ISR O NaH ZHk & L CTHW-
BRAGSOSIZ KV | pyrimido-oxazocine B A 558 L7z, 227wk 82 &7 U —
NRaUEREDSART v TV RIS ED, ET U —AEEEBEL, B
ETH8LERKT D Z LTI LTz,

Tl e Tl e

Ch e e
= Z>co,H

cl cl

104

C

c **@@ 6@ 3

CF3 Fs3
82

Scheme 3-8. Reagents and conditions: (a) (1) HCI-dioxane (2) H,NCN (3) CH,(CO,Et),,
NaOEt, EtOH, reflux (4) POCIs, reflux, 22%; (b) (1) LDA, THF, -78°C, 5 h (2) CO,, 1 h (3)
HCI, rt, 1 h; (c) (1) SOCI,, DMF, reflux, 2 h (2) 3-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-
propanol, THF, 0°C, 1 h then rt, 3 h; (3) NaH, DMF, 0°C, 1 h, 13%; (d) 2-methylphenylboronic
acid, 10 mol% Pd(PPh3),, 2 M Na,COs, toluene, dioxane, reflux, 6 h, 51%.
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3-2-4. Pyrimido-oxazocine 81 ® 7 U —/LHFRHHMEX T U 7 ¢ — W N SEBEE
P

Pyrido-oxazocine 71, 80 i ONZ pyrimido-oxazocine 81 @ H-NMR DR 72 &
— 7 %R ILIRLEE, H2ETHERLEBY, 80 @ H-NMR A7 MUl
WL, ET U — A OEREEEIC LD XRUVALATF LT E R 2
WHoKX7Lry hELTHE N, —FHT, 71 £ 80 "M 7V NETHD
pyrimido-oxazocine 81 ® *H-NMR A~~~ K L%, pyrido-oxazocine 71 & [RIERIC,
RUDNAMATF LT RUR T LB N7, THEDOREERNS
pyrimido-oxazocine 81 ® &7 U — /L3 1E, S|IRICHWTHHFEEREZ L TW\W5 &
EZobhb,

WIZ, NKy 7 > Z 3= MNEM: (invitro) X OVE#ENEA EHRKAEA (in vivo)
IZOWTHRF L7z, NKy 7 v &7 =2 MEHEIX, 3{bA9 (71, 80,81) IR
27 T o7z (Ks=0.166—0.339 nM) , A& IEA & KRIEH IO\ TIE, fk
AW 811%, 80 LIRIERICENT-IEMEZ R LT,

LLEd Z &6, pyrimido-oxazocine 81 i3, pyrido-oxazocine 71, 80 O[] J5 D4
B, Thbb, BTV ESOEEENEBTHD I E (TLIZHR) KO¥E
72 invivo iEMEZ R Z & (80 ICHIK) 2 R MEEMTH L Z LV I LT,
7t T, pyrimido-oxazocine ‘Hi§ & A9 5 8L X, Hiiz/e ) — MLEME LTEHS
DLW & LT,
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Table 3-1. 'H-NMR properties and NK; antagonist activities of 71, 80 and 81

Ch

O
\O\ITY\
X = CF3
N
Me 0
CF3

1y a)
H-NMR ? ppm, 5 (Hz) NK, antagonisit

Effective bladder
capacity

Compd X Y (benzylic methylene activity 2 Kg (nM) increacing ratio (%)
protons) (0.3 mglkg iv)?

n N CH ?éiﬁfiﬁ‘,‘a, J=15.3Hz) 0339 3.97

80 CH N (éach 0511, 4, 9-15.3H2) 0210 24.2

8l NN ?égﬁhsiﬁ? d, J=15.3Hz) 0.166 3.4

TAK-637 0.270 12.0

a) |n CDCly; d=doublet.
b) Compounds were screened for antagonist activity on guinea pig ileum as described in the text

©) Effective bladder capacity was measured as the volume of saline injected into spinalized guinea pigs.
The increasing effects of the test compounds were expressed as the ratio of the increase in effective
bladder capacity compared with the predrug values.
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3-3. fixDvY) I VUBEEOER

3-3-1. ILL®»IZ

W7 2 SREE VR A HF8 L C pyrimido-oxazocine #7535 K O i i e w (b 2 MRt

L7z (¥ 3-3), 3B THEEDH T, 35-EX (MU Zdnm AFIN) X
DT, AT A OREETEMEFER N G AN TH D B X b DT
WEETHZEE L, o35 ((A) 2007 2 /&, (B) 4007 = =/LED
B, (C) FROTER) 2O\ THEEEEMEBEEZ R 2 &lc Lz, 3¥C
2T, CHEZITHOWTIE, 5 2 B CTOMRGHHREED G HLER X 0 JEBEM: & O
BEMETENLTND LB X2 60 R AERICOWTORE &7 L7,

Figure 3-3. General formula for target compounds.
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3-3-2. B I DUBEARS R

AL 3-2 CHESL L 7= pyrimido-oxazocine D& LT IEIL, BT U — /LERAL OO 2 #a
[ZIT# L72v— R TH A, 2007 X/ EROEHIIE, 2L OAMRITRE KNI
THID, EPENL—FTHD, £ T, FeBREL— MELEZ HRY S
LT, AF—LA 39 - T ERMIT &2 1T o7, HIIE T 2{LEW 106 1L, AL
7 4 NE 107 OBUSUSIZ K > TEPND ANVR AR E A OT I VKRR %
HAWTEBRRIGEITD ZEICE VAT D2 L a253HB L7, {b& 107 o7
U—fEaid, ZRREREZGT 200N TIRSNTNDS T U —/LRe g
EDIRT TV TN R > THEETHZ L 25E L, {b&® 108
pyrimido-oxazocine BgiX, W/LAR PR Q9 & T X ) S moN ) —L 41 HEGE LT
BoHNbH Y7 e r k109 DB X VS 2 2 L 23 HE LT,

|
N. N O MeS.__N__©
b
ROTNTS S Mes._N_© B(OH),
N~ N A i
N — N — N~ oo Y
\ \ Rl_
N0 R? N0 R N O
Rl_ | Rl_ | Cl O R2
e NS
106 107 108 39
Mesm/ s Y g2 MeSYN\ cl
| P
> N~ N~ OH N HIN OH
— j;[cozH R?
Cl O cl
109 99 41

Scheme 3-9. vV I ¥ FEK DB AT
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3-3-3. VU IDUFEEEROERK

ATFC A AT I20E > T, pyrimido-oxazocine 81, 122—134 NI pyrimido-
oxazepine 135 DA L7Z (A% —2A 3-10), (LU HIZ, Yamada & DSk
WZEDAR LT VAR R 99 % H{bF A=/ T L T rl & Lo
% . 3-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-propanol i3 2-[[3,5-bis-(trifluoro-
methyl)benzyl]amino]-1-ethanol &ifie L7c, ARBIGSZIBW T, BIEIK 110 g
111 b —HFRIE L, Y7 mafk e ORISR EZES LT —ETH -
Telz Y7 ok HEEed, RBERORECRIBED U U LT 5 Z LTk
V. BRABIA 110 KON 111 IS, RIS, 7 R 110 ROV L/ FE T = =1
ma gl DAy T T ROME AN THEIT L, B Y —/LK 112—116
~NEL D ERTERE, VT, 112—116 12OV T mCPBA % VT A LR A
ZEBEWEHR, Meo7 I A RBERT LI EICEVENE TS
pyrimido-oxazocine 81, 122—134 I TNZ pyrimido-oxazepine 135 Z A5 Z &1
R Lz, £7o. AbAEW 128, 129, 131 I2 WX, BEALEEIZ X ¥ Boc A% BR
E LT, AR LT I AZEKEEREONI A V7 v U Rae W7 2ol
FOSIZE D . BREEm~ & Hi,
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MeS. _N._ O-n MeS._ _N._ O~ n
MeSYN\ cl h jL} CFs e w CF5
H): a,b,c N A N d N A N
N~
CO,H a o _ 0
Cl R]_ |
CF3 NS CF3

99 110: n=2. Yield: 63% 112: R'=2-Me, n=2. Yield: 95%
111: n=1. Yield: 52% 113: R1=H, n=2. Yield: 86%
114: R1=2-OMe, n=2. Yield: 88%
115: R1=2-F, n=2. Yield: 90%
116: R'=2-Me, n=1. Yield: 81%

o}
Me 1l
>S.__N._ O, RZ__N._O-{n
. © le/ /\ $> CF4 . T\II/ /\ w CF4
- N o N
aNe LQ orgfor128,129and 131 =~ O
R1— | CF R | CF
N 3 N 3
117: R'=2-Me, n=2. Yield: 99% 81: n=2, R'=2-Me, R?=4-(1-pyrrolidinyl)piperidinyl, 64%
118: R=H, n=2. Yield: 78% 122: n=2, R'=2-Me, R?=4-(2-pyridyl)piperazinyl, 78%
119: R'=2-OMe, n=2. Yield: 85% 123: n=2, R'=2-Me, R?=1-imidazolyl, 64%
120: R'=2-F, n=2. Yield: 92% 124: n=2, R'=2-Me, R?>=morpholino, 87%
121: R'=2-Me, n=1. Yield: 84% 125: n=2, R!'=2-Me, R?=4-(ethoxycarbonyl)pipeidino, 68%

126: n=2, R'=2-Me, R?=4-carbamoylpiperidino, 75%

127: n=2, R'=2-Me, R?=4-acetylpiperazinyl, 65%

128: n=2, R'=2-Me, R?=4-acetylhomopiperazinyl, 41%
129: n=2, R'=2-Me, R?=3-acetamido-1-pyrrolidinyl, 70%
130: n=2, R'=2-Me, R?=1,1-dioxothiomorpholino, 13%
131: n=2, R'=2-Me, R?=4-(methylsulfonyl)piperazinyl, 55%
132: n=2, R=H, R?=4-acetylpiperazinyl, 59%

133: n=2, R'=2-OMe, R?=4-acetylpiperazinyl, 90%

134: n=2, R'=2-F, R?=4-acetylpiperazinyl, 88%

135: n=1, R'=2-Me, R?=4-acetylpiperazinyl, 68%

Scheme 3-10. Reagents and conditions: (a) SOCl,, DMF, reflux, 2 h; (b) 3-[[3,5-
bis(trifluoromethyl)benzyl]lamino]-1-propanol or 2-[[3,5-bis(trifluoromethyl)benzyl]amino]ethanal,
THF, 0°C, 1 h then rt, 3 h; (c) K,CO3,DMF, 80°C, 1 h; (d) 2-methylphenylboronic acid, 10 mol%
Pd(PPhg),, 2 M Na,COs, toluene, dioxane, reflux, 6 h; (¢) mCPBA, THF, 0°C, 0.5 h then rt, 3 h; (f)
R?H, 1,4-dioxane, diisopropylethylamine, reflux, 5 h; (g) (1) 4-(Boc-amino)piperidine or N-Boc-
homopiperazine or N-Boc-piperazine (2) 3 M HCI-AcOEt, 0°C, 0.5 h then rt, 1 h (3) acetic anhydride
or methylsulfonyl chloride 0°C thenrt, 1 h .
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KIZ., pyrimido[4,5-b][1,5]diazocine #%5:E{A K TN pyrimido[4,5-€][1,4]diazepine 7%
%{le)é\ﬁkﬁéd@ﬁ%%xﬂe 2312 1R, E el BB LTHWS T 3
R 137 N 138 1%, AF— 4 1L IR T HIETAR L,

JIVAR VERIK 99 & SOClL, THLE L TN s vl RiZx LT,
N-[[3,5-bis(trifluoromethyl)benzyl]amino]-N -Boc-1,3-propanediamine % #E & L 7=, 51
THEE ., T LT Boc fb L7, REEA U U L% AW TERILEISETT 9
ZLIZE Y 139 N, BHE s vuk 139 1 38R v 7Y U RIS &
DET U —K 141 ~ LB W72 mCPBA Z H W2 L IZ L 0 ALk AR
143 ~EHW o, BHRIC1-TEFAERT O U ERWIREERFISIZE Y . BRY
&35 145 Z AR LTz, F£7-. pyrimido[4,5-e][1,4]diazepine #%E Ak 146  [FIAED
FIEIZE VAR LTz, £, AT UK 147 LT | FIUK 148 1%, ZhEh 145
WXL a '71!:)‘ 7‘/]/5’)5@WﬁTﬂ/‘\”ﬂ/ﬂj)ﬁﬁE})—’(Uﬁ7}<E’Eﬁk%%l/‘717“127‘/1/
BRI ZEITD Z I KV ARR LT,

OHC CF4 1) BOCF”\'M/n\y\n-|2 BocHNW\ CF3
n N

CFs 2) NaBH,, MeOH CFs

136 137: n =1 (100%)
138: n = 2 (100%)

Scheme 3-11.
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H
MeS N In MeS N N~)n
MeSTN\ cl S ‘L> oFs S *> -
Nﬁ;[ a,b,cd N~ N e N A N
CO,H
al Cl o Me o]
CF3

CF4
99 139: n=2 (81%) 141: n=2 (99%)
140: n=1 (68%) 142: n=1 (99%)
o)
el ey ¥
38 NN LN N N-n
M CFs T CFs
f NN g ZN, N
Me e} Me (e}
CF4 CF3
143: n=2 (65%) 145: n=2, R3=H (75%)
144: n=1 (15%) i|h|  146:n=1, R®=H (46%)
147: n=2, R®=Me (42%)

—— 148: n=2, R3=Ac (97%)

Scheme 3-12. Reagents and conditions: (a) SOCI,, DMF; (b) N-[3,5-bis(trifluoromethyl)benzyl]-N'-
Boc-1,3-diaminopropane or N-[3,5-bis(trifluoromethyl)benzyl]-N'-Boc-1,2-diaminoethane; (c) 3 M
HCI-AcOEt; (d) K,CO3,DMF; (e) 2-methylphenylboronic acid, 10 mol% Pd(PPhs),, 2 M Na,COs,
toluene, dioxane; (f) mCPBA, THF; (g) acetylpiperazine, 1,4-dioxane; (h) NaH, Mel; (i) acetic
anhydride, pyridine.

RIZ, pyrido[4,3-b]-1,5-0xazocine 7554 149 & X pyrido[2,3-b]-1,5-0xazocine 7%
EAR 150 TN 151 &, BTRCERS 2 & FARDITIETER L. (A% —4 3-13),

O 2 O
CIYY\ RYY\
X = CFs3 a X = CF3
N _— N
Rl o) Rl o
CF; CF;

65: X=N, Y=CH, R'=Me 149: X=N, Y=CH, R'=Me, R?=4-acetylpiperazyny! (55%)
69: X=CH, Y=N, R=Me 150: X=CH, Y=N, R1=Me, R2=4-acetylpiperazynyl (38%)
66: X=CH, Y=N, R=H 151: X=CH, Y=N, R'=H, R?=morpholino (57%)

Scheme 3-13. Reagents and conditions: (a) acetylpiperazine or morpholine, 1,4-dioxane.
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3-4. vV X VUFHEROEMERM
3-4-1. Pyrimido-oxazocine B2 2 it 7 X / FLDE ISR

Pyrimido[4,5-b][1,5]oxazocine £& 2 (. DOEHIENRIZ OV TRFTT D729, 81
KOS/ LTz 122—131 O NKy 7 > Z 2= & MEPEIZOWTHET L7z (F
3-2),

FBEEET I AT D 122 ROT AT )V EAT 5 125 1% 81 12~ T 7—10 %
FIVEMEZ R L7 (Ke=1.13—1.82nM), A I ¥V U LHEHT 5 123, E/LK
U ) RKEHTH 124 LKA TNUNRNEALERY D) KA HT 5 126 1% 81 12k~
T 2—3(F59WiEMZ R L7z (K = 0.341—0.459 nM), 4-7EF LTV ) H
ZETH 127 1%, 81 L[AFEDRIFeiEMEEA R LT (Ke=0.105nM), F7=, 127
RO T b7 X REEZAFT D 128 KN 129 ([ZBWTIE, & OEMBRALENE
D LIk o TEENMEL 22 2 M2 A S 47= (128, Kg =0.308 nM ; 129, Kg =
0.440nM), ALK 130 KRONA LR T 2 R 131 1%, 81 & [F&5LL g
IEM 2R L7z (130, Kg = 0.0794 nM ; 131, Kg = 0.0794nM), Z L5 DFER NS,
pyrimido-oxazocine 8 ® 2 fLDOEHFL L L TIX, 4(Bu VU v= 1)l v 5,
A-T B FNERT VI OV FAENRY VI AF VALK L ERT
DoVHEHDFE LW EVHIBA L (FREH 81,127,130,131) | pyrimido-oxazocine
BO 2 MOBHIEIZ, NKL 7o Z T2 MEHICKE S HET 5 2 L85
Lol
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Table 3-2. NK; antagonist activity of pyrimido[4,5-b][1,5]oxazocine derivatives
Rz\rN O
| N
N~ j CF3
N
Me (o)

CF3

NK; antagonist activity @

Compd 2
omp R Kg (M)
81 CN@N— 0.166
N

122 7 N_N  N— 1.13

—/ N\
123 N \— 0.459

—
124 g N— 0.354
\__/

o)
125 >—CN— 1.82
EtO
o)
126 WN— 0.341
HoN

O
127 >\—N N— 0.105

128 — 0.308
] H‘\J
129 M EN— 0.440

Me
O/ N\
130 °s N— 0.0794
o/
O /M
131 Me—S—N N— 0.0501
AN

3 Data present the mean of Kg value of guinea pig ileum
contraction assay (n = 3-5). The values of schild plot slope
exhibited in 0.81-1.20. ® The value of schild plot slope
exhibited in 0.44.
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3-4-2. Pyrimido-oxazocine 58 4 \f. 7 = = )L JE D (& Ha KL 5h e

WU, 2 AL DEWRIEZ RIFLOZK 3-2 DFERD G RAFRIEMEZ R T EHIEDO—>
ELTETOND 4-THFNALERT Y ) HICHEE LT AN T = = Vo @Ak
R LUI-AbAY (127, 132—134) O NKy 7 > Z =2 MEHICOWTHEF L
TR AR 3-3IR LIz, ZNOLOEBEIT, 1 — 1 AKX v % TESEICET
HEEZLNDN, BEBFEEANICLD NKy 7o Z T =R MEE~DOREITIT &
A ER LT, —RRICH D eiEmEE R L2 (Kg=0.0584—0.236), it~ T, %52
ETORBFER &R, AZ v R U THEEILEI AR A—aryD—oL
LTCTEVEBNTEWI ENRNEZ LN,

Table 3-3. NK; antagonist activity of pyrimido[4,5-b][1,5]oxazocine derivatives

O

PN
\Nl(/ j CF3
RL & N\_Q
CF4

NK; antagonist activity ¥

1
Compd R Kg (NM)
132 H 0.236
127 Me 0.105
133 OMe 0.100
134 F 0.0584 "

3 See footnote in Table 1. ® The value of schild plot slope
exhibited in 0.58.
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oo

3-4-3. “mA~T oS BROBE

~

A

Wz, “EBRA~T s (CRAY I VUVBFERLEO TR VU
EAR) IZOWT, NKy 7 & 2= MEMEZFEEEIC LSS MEEBE 2 MG L
7= (% 34),

BEBODAF L UHAZELTHZLIZED (n=2=1) NKu 72X T=X |
EMHEX DTN IeoTe, - T, 7TEREZHTHRICHT, 8 BRAH
THHEDODIN, GFF LW LDV L7z (127 vs 135; 145 vs 146) , BRO KX S
DIFEVNC K DTEMEDEEELZT D120, LA 127 KTV 135 (25U T CAChe %
AW ZEA R A— 3 UIRITEATV., S HI2Z20 2 DOEEMITHOWTHE
HOERADLEEITo7- (X 3-4), TORE, 8 BREELZ AT 5 127 DA
X, ZEAVHEA—TarD—D2E LT, 2007 =Nk 2-AF /N7 =)
FERO35-ER (M) 7Adn AF)V) 7 o=V k) PNPATICH E HEA&bEiz
BaliBo0Icx LT, 7EBRBELZ AT 5 135 DAL, 2507V —/b
ENZOLIRBEOLZEALHRA— a2l DB RS hotz, &
N DOFEENS . BIEHEEZET 7201213, 2 5D 7 = = /L EOTH & N FATIC
MEXEIALFEA—Tar VBT ERFELVWI ERB 2 LN,

RIZ.BBBEO Z CRLEFFICOWVWTHRHF LT, AFATI ) EEET S
147 1%, BeREF 26725 127 I TREE T 7o, —F7, 7 /K 1451300
KT b7 2 RRU8IZHOWTIL 12T DIEMEZRFF L TV D Z &N h o Tz,

WIZ, PR TBRESD 6 BT RBRICOWVWTHEI LT, TORE. Y TRE
NWANMBEOERFT2, NKy 7o X T=X MEMICEETHS Z L2V B LT
(127, 149 K ¥ 150).,

UEDZ s, ZBRAA~T it & LT, pyrimido[4,5-b][1,5]oxazocine
gg (127). pyrimido[4,5-b][1,5]diazocine £ (145,148). pyrido[2,3-b]-1,5-0xazocine
BR(AS0)3M £ LW 2 E 3o 7=,
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Table 3-4. NK; antagonist activity of bicyclic derivatives bearing 4-acetylpiperazinyl moiety

N Yo 2R
NS

X = N
Me 0O
CF;
Compd X Y z n NK; anta‘;g:rgri]slt/l f;lctivity a)
127 N N O 2 0.105
135 N N O 1 0.465
145 N N NH 2 0.148
146 N N NH 1 0.480
147 N N NMe 2 0.324
148 N N NAc 2 0.0794
149 N CH O 2 0.275
150 CH N O 2 0.0888

%) see footnote in Table 1.
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L& 127 (8 BERHEIE) 6% 135 (7 BBRfEIE)

{b&4 127 & 135 OFERGHOYE
Fig. 3-4. CAChe |2 X 235K H
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3-4-4. E) IV UFHEROA I HEA R IRIEH

UL EORBEING . BRI NKy 7 % 2= A MEEZ R LIALEBIZ OV
T, BTy MIRT L2 ADERA B RIEHZHRE Lz, £72, NKy 74
=2 MERIZHEAS S HR « JREZEERIK S UTBZ AT L T D TAK-637
ekt ib e & LT,

BEMA B RIEAIL, NKy 7o 2 =2 hEHE | I<HETZ &0
el Sz, Fz, BEIZA L TIEZe A3, 131,133,148 1, NKy 7o % 2=
A MEMEICHR LT, BEICHOANERAE S RIERN 2R LT,

A7V —= U TFERNG . WA IERA B KIEA RO oLz 3 {LEY
(127, 130, 145) {22\ T, PRI 72 (RNBIREBR 21T - 7=, (KNEIRERBRIZ I,
7 v hZ AV, 10 mg/kg iv (PET solution) & T* 10 mg/kg id (CMC Na suspension)
TITo T, ZORER, 130 DA AT RXZTE VT ¢ — (BA) 13D TIKLS, 0%
Thote, TOHEMEDO—>L LT, 130 13Kk DR MEMD T L . Mk
BINDDORINMERNT=DTHDH Z ENBZ LN, —J7, 127 LN 145 [ LB
BA (41%. 127 ; 38%. 145) Z/xL7=7=%, +_$RENES (d) 8058
DR IE AR I TSI A MR Ft LT, Z ORI, iv TORER & FIERIZ, 127 28 145 &
VIR IR AR R AR LT (62.8% vs29.0%), LA LEOFEEIN D B K IE M
A L. HoENRZR ORI %2774 127 (KRP-103) #ksa{bA s L CGEE
L7z,
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Table 3-5. Water solubility, effective bladder capacity and bioavailability of selected compounds

Effective bladder capacity ©

compd  NKi antagonist activity® Water solubility®  increasing ratio (%) Bioavailability
Kg (nM) (ng/mL) ] . (%)9
iv id

150 0.0888 0 32.3 =135

36 433 0 16°

151 2.21 0 11.9 + 10.8

81 0.166 1453 33.4 = 11.0

124 0.354 0 21.3 £ 3.47

127 (KRP-103) 0.105 6.42 59.4 + 12.3 62.8 = 12.0 41
128 0.308 8.70 36.8 = 11.6

129 0.440 28.3 25.6 = 3.73

130 0.0794 0 40.4 + 6.65 0
131 0.0501 0 243 =124

133 0.100 25.4 253 = 11.6

145 0.148 3.04 43.0 £ 154 29.0 &= 0.343 38
147 0.324 0 34.3 £ 5.46

148 0.0794 4.53 24.2 £ 941

TAK-637 0.270 12.0 = 5.86

% Data present the mean of Kg value of guinea pig ileum contraction assay (n = 3-5). Compounds were
screened for antagonist activity on guinea pig ileum as described in the text. ® Water solubility value
determined by a single experiment run in duplicate. © Data present the mean of increasing ratio (%) of
effective bladder capacity measured as the volume of saline injected into spinalized guinea pigs at 0.3
mg/kg (iv) (n = 4-5) and 3 mg/kg (id) (n = 5-6). 9 An average of 4-5 independent experiments. © The
value determined by a single experiment at 1 mg/kg (iv).
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3-5. U I VUFHEAMEEMEAHBEE &

%3 BECITHTHL R ZIRIEY Y IV UFRER OIS RELIC OV TRE L TE
oo TORER, VU IPUBHBEKZIET V- EEASBRKEOEMMEFT U T 4 —%
[E138E LoD, @ NKy Z B IRIEGUER (FRlZ invivo) 28325 2 &M LT,
F7o, M35 IR THEEEEAEBE NS ST,

TN D OREBEIEMEME NS, RbENRTLEME LT KRP-103 #3E L, 3K
MR, 7 e 7B ZRERE O BRI ONT S HIZFEMAR RG22
HZEE LT

@EXRRETF : invivoFHEICEE

Q7 EFILERS T UMARLY
cinvitroB Uin vivoiEEICEE @0, NH, NAc > NMe

N

@D8EIR > TR

GBI : ET ) —ILEREFS Y T4 —
> DELA]

®Me, OMe, H, F ZHEICHFEYFELL

:invivoTlEMeA B LY @22D7 ") —ILE :invitroiFHEICEER

Fig.3-5. BV S VU BlifkE & 0
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43 KRP-103 OEEM
4-1. EPRERE~ DR

b & & L TEE LT- KRP-103 OEMHERE~D R 2 et Lz, 7=,
LRt E LT, i) U IERICERSS REBEMNRBEREERFERERTHL D
tolterodine & FH\v 7=,

U LA UREETOFENE Y N E W T ARER BB E R BRI T D
KRP-103 DI & e D 2L & & 571 & bl L7 B4 X 4-1 [ZR L
77, xR & LT tolterodine = H\W7=, Z D7 v A RIZBWT, KRP-103
1% 0.03, 0.1, 0.3 mg/kg DEIRIEIZIBNT, IUHEIEICHET 5 2 &72 <, HEKT
AN DO WAESEE 2 b S 7=, —J5, tolterodine 13, [ BEIHE S (252285
% < I A BRI S 72, > T, KRP-103 & tolterodine
X, BRDAND=ALNTHEMIAER T2 &0 0hoT,

Wiz, BRERAREICKT D KRP-103 DR Z BT 5720, FREUIMLE
R L7=ENEy MIAEBHBEKEZFEAL, TOREZHETHZ LITLVIR
BEBA2HE LTz, [X4-2 1%, KRP-103 (2 X 5 25 DEAs & O R 2 SEW ALiE Al & b
i L7l %~ L7z, KRP-103 1%, 0.03,0.1, 0.3 mg/kg DS IZ35\ T HEMKTF
A EMEAE EA R S E 72, —J7. tolterodine i%, 0.1,0.2,0.3 mg/kg D4R
FEIZBWT, B LnoTc, ZORBRAIL, HFREZHEL TVWDHLIRTHY
BEDEDINAETE 2% & T1EH 249 % tolterodine 1%, R AL TWH Z &
MNEZ BT,

ZHORERIT, KRP-103 X, tolterodine 72 K dHi=a Y HK D L 5 (PR EAIC
ERT DT, FERMIHERT 2D THLZ L 2R ETHHDTH D,
ZOXDRIERA T =X 503, NKy ZERFEGUEED . BEDEDUHE 2 =] 2 Fn it s
RRIIERHTHZ LIcHkT b0 EEZILND, €5 T, KRP-103 |, =
VHIOBERD 2L LTEZLNTWLHERKEED U 27 8 TE 5 &
THRIND,
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20—

[<3]

% Contractile frequency

§ - e KRP-103

g a Tolterodine

=

S Intravesical pressure

£ -60 o KRP-103

< O Tolterodine
-100 : |

0 0.2 0.4
Concentration (mg/kg iv)

Figure 4-1. Reductions in contractile frequency and intravesical
pressure on distention-induced rhythmic bladder contractions in
urethane-anesthetized guinea pigs with ascending concentrations.
KRP-103 (doses: 0.03, 0.1 and 0.3 mg/kg iv); tolterodine (doses: 0.1,

0.2 and 0.4 mg/kg iv).

80
o 60
£
>
2 40 e KRP-103
g m Tolterodine
=
o 20+
c
[1+1
=
(&]
O\o O4-----mmmmmmmmeea o2 A _________

-20 | |

0.01 0.1 1

Concentration (mg/kg iv)

Figure 4-2. Increasing effect of the effective bladder capacity
in spinalized guinea pigs with ascending concentrations. KRP-
103 (doses: 0.03, 0.1 and 0.3 mg/kg iv); tolterodine (doses: 0.1,
0.2 and 0.3 mg/kg iv).
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WIZ, CHO fifiax W= 3HIRICEB T D & b NKy BB FPEIZOW T, %
F L7z, TOFER. KRP-103 I1XE/NLE v FOEIIGZ AWEZEABRZIT TR, &
RO NKy Z AR ARER ) 2\ b BlfntE 2R L7z (Ki=0.0657 nM),
Fo. FOERIX, 3= RNEFT5 3 2OV T XA TOH T, NKL ZHEIK
DI % FIRANZHFE L TWD Z ERHBI LTz, o T, BEMERE~DIERIL,
NKz BV T NKs Z AR TR <, NKeZFEZN L THRILTWD D EE 2
bid,

Table 4-1. Neurokinin receptor selectivity

Binding affinity Ki (nM)
Compd

hNK; hNK, hNK;

KRP-103 0.0657 >1000 >1000
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4-2. KRP-103 O#fith: 7 U 7 ¢ —IZBH3 2 Mgt

KRP-103 (2351} 2 [Al#nfEE O [ fEMEIC DWW TELR LT,

KRP-103 @ 2 FEFEO AJREZREMMEX T U T 4 —IZDOW TR LTEET M bLEaW %
¥ 4-3 |27 F, ZOIIRT L 912, KRP-103 (2%, 2 o EEEESE (DT Y
— UL COREREE R, QFmMEE AT H A NNEA VLYY IV
VB L OFEE AL CORERREE) MFIET D AREENRE 2 bl b,

@ AILNEAILEDEEL : [EEH LY

AN N (O BRROBLIY Y EVTITER
S & (H-NRIZRRW TR Lo Ta ko

AHADE T LY b)

O 7z VEORE : BELL

Fig. 4-3. & 7 LA % - 2RO fibES 5 U 5 ¢ —

T OIZ, OITRTET U —AFESEAIC DWW T, & 3 ETOBRBHEE,N
SEHMEIEL TV EEXONEZ LMD, MEITELANEEZLNS, K
BT Y — S ORI ER S B & LSa LA 71 O X 512 'H-NMR (<
BT, AUVAMEDOAF LY Tr bR 2 OF T Ly b e LTRM S
D AMAFLT 2= AHOT V=L T B b BT m— KR E—7 & LTRMS
NEVT B2 ERTIRENS, LALARE KRP-103 11, <2 UL AF L
LT R P AT LMOL T Ly b E LTRIIS L, £7, 4REAF AT = = A 3ED
TV—n7u bhidvry—7he =27 L LTBHIEND Z D, BT U —
AP EMEEE LTV L EX DD,

AT L OITTRT I IASE A L ED[EEEC ST EEL L. KRP-103 1% 'H-NMR
IZBNWT, XUV AF LT r b 1 OFT Ly M2, e, A%
VUVEAFLLE R BNIEEMICEA TS, KRP-103 2B A b0
NMR B9E0E. BRDO LBV ET U — LS A HBERE L TWAZ &, 3=
(ZFHO ©T V) — VSRR KRP-103 A A% A 110 128\ TH UL
MROBE RO AF Lo T a b ISR S5 2 8, MU<E 3 HIci
BO BT RBE LT 7 HBEAT2HEE 135 OBAICE. Thbo X
Flora bUREMICEND 2 L SR EETDE. IANEANIELETD 8
BEOZY v LI RBNI ERFEREEZOND (K 4-4), K44 177 % 5
o TIER 2 SDAYERA—Y 3 Y (BT YA E B LTS 0
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IZEME L) I3 FA~—0BRICH Y. ZhbiE, =il TO H-NMR (2
BWTRUDNAIATF LT Rl 1 HOFX T Ly N TR S VD RREEICE
VHHAEZEWZ L TWDHZ B2 b5, KRP-103 Z[EH M E L THET 57
DI, WIZLZE LTHBE OGP ELNRITIER O RN Enn . Bk
ROMAZBPEIRTHBERRETHABREIZTIECVW I ENRKLETH D, £
ITC. INRBIZHOWTHRFT I LI LT,

N, O
“/ AN
N~ j
N\
O CHj,

Fig. 4-4. TF/ALAEMIEB T 58 BEBEO 7Y v

7 X FHCREIARFIZ OV TR, AR LEO 7 L—T D586 TAK-637
DIIEEITONT, BRSNS Z EBMBN TN D, DT, 72 A
DANVR=NIEOEEEN, BT A7 oL EoSEE Ik TR STV
HTLENBAELDLZBDEEZLENTWD, 8 BEEDEE. inversion 23517 i,
'H-NMR T8 BEERD A F Lo 7w b AFXENENIEEMIC/ D\ FOFE T
UMMEIDAF L rT7m b T ENIEFEMICBH S D, EiZ, TAK-637 O
atropisomer (%, ZRIRIZ3\ T HPLC Z A= 2B ATRETdH 0 . 50°CIZFU T 2
AT T 5 EBHUALTND, ZHbHOEFRMEIL, EIKLOH
FHFLIT BN T, B mER2  OMBENE LSRN EZ DD, £ 2T,
TAK-637 IZANTiL, 8 BERIBIIICAAKEZHEANT H Z LIZL - T, inversion
ZEE L. 2D OYIER R Z BT S Z LICHI LTV D,
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Me
CF3

CF3

TAK-637

Fig. 4-5. TAK-637E 7 /WALE W) DA

T, FACKREELTEDOIINVL—THIZL > THHEEW 36 IZHOW T, A X1
VU UVBRORCDAALDAF L7 kL H-NMR _EIESMICER SN D
ZENHEINTWD, £, BU TP UVRICATFAEEZEALLAEY 36-Me
IZOWTIE, B2, BT U —FEEOREREENS, 7oL o7 a b on
Ta—RE—27 L LTBRIEND Z ERghoTWE, ZHD7T hu 7Rt
{KiZ. HPLC TOBENFIRETH D0 E ) MIZHOWTIFHRRFI ST,

One pair of doublet

36 \ 36-Me

Broad signal

Fig. 4-6. {LE#36 %X 1V36-MeD#lEX T U 7 ¢ —

WIZ., FHETX KRP-103 @ 8 BB KEhIEX T U 7 ¢ — Doy BED rlREMEIZ DN
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THET L7 KRP-103 (X VNN A FH Y U VEBEOD AT L7 m b U,
BN D Z ENDhoTWD, ZDOZ LT, AFH VU UVBRNERTO
NMR # A LA — /U ZBWT, BUVHAEZE#HEZ L TWAZ LA RL TS EE
ZoNb, EROL I, W DO V—1F%, 7 NIRRT % 578
AREZR T b TR OWTHE LTV A28, NMR THRHATRE/R T T T K
0 RMERNERRICBECE D EITR L, FBEIL, XTI T LEHEST
HPLC % H\T KRP-103 @7 kv 7 BMARD 3B 257225 W ivy o0 BEd
HIZENTEIehole, 2T, IO DORMKDSBEDO FTREMNEZ MFHT 5 7
B, Gilman 5 ORHE L TV D EIRIZEBWVTO NMR (ZOW TR L=,
Gilman 5%, XUV UT B OEROKIRIZEET RSBV T, 7 BERO
BNTZY v Ik TR EDAF LT h i IH-NMR CIEZ A I B
ENDHHETH-TH, 200CTENLNEMRL T2, il BEART=E
WCHHET 5 Z M TERWATREEDR BV E WO HEZ LTS,

O One pair of doublet (rt) O
152a 152b
i

A4 (200°C)

Fig. 4-7. Gilman 5 |2 & %5 1,4-Benzodiazepine® 7 k v 7 BA4E (B3 % sl

F3 1%, KRP-103 % DMSO-ds # ¥ & L C=R, 50°C. 100C, 150C*ih <
ALOIRFET IH-NMR 28I L, HEREZIC L AR DA AF L7 a k
VOB ES WA, FORE, KRP-103 ORI AL AF LT a kv
PRT LHEOF T Ly MI, 100CT7 r— FE—272, 150 C TEEICHE L
= (X148, 49), ZNHDOFERENS, XV UBOTY vy TIZET S
N T =L, =2 F rFAY—DNBRTHEETCE 1 ZEEm< RN LRI N T,
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)J\ 178 b o0t — 27/ v ho LA

Me N ﬁ (I’t) (1500C)
K/NYN\ o
Nl/ } CF3
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CF,

—HDLZT L k()

K

A& (150°C)

Fig.4-8. KRP-103H-NMR
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150°C

- w}v‘x ,LLJUL\_LL _

‘ T T T ‘ T T T I T T T ‘
8 6 4 2
[} (U1} - | L§ [/l i | (]

Fig. 4-9. KRP-103 ®NRIZ & % H-NMR A~ KL DZAL,

PLEDOFER NS | KRP-103 OFEEN S THIS 2 2 FEOEMEXZ7 Y 7 0 — (O
BTV — VR, @A XY v mEk) ICBEETAFEEE IR, KL To
BIFSIC K fEm e E 2 BT,
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4-3.  KRP-103 & NKiZ &K E OFE EAEH

KRP-103 & NKi Z &K E OFAAEHIZOWTHRE Lz, ZHETIZW L 20
DWFE T N—T12 &k > CIELXTF KM NKL 7o F A=A b EZRIKE O HEANE
FIZOWT, e FNKIZBRERD S 2 —% 0 b AVEERIINHEE STV D,
L-732138 DA > R—/vz=v NI, ~U YT AE5DOERAFT 197 &, T,
35-EA(MU A4 a AF /R va=y M, ~J v 7 A6 DEAF T
265 & AT INFERENMLE ~Y v 7 AAD T IVE 2165 EENENAHEER
LTWLZEDRHLNERS>TWND (K 4-10), [FAEROAFFELS CP-96345 <2
L-709210 {2 2>W T HiTHOIN TV D,

F72. 3RITLET Va2 o 72 L-732138 & NKi ZBAK & OF HAEH OS5
2B, L-732138 O 7 & T X REE. AIRRBESNOALE CHAFEH L TW D &
EZHNTWS (K411, LLAERS NKIZBRRD S 2—X > M aEHnWizE
BRICARWTIX, 7a by R 2 R3O Rn ST ET A2 0, EOE
S EREAER L TV D R ST 70,
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Intracellular

HYSO@ .@0@06@@@0 (,@@Q@‘)QQO )
e ©C ©

@®°@°“°©000@@®@@@®@®©®®0“®©®0@©%
®

@‘90@@@69‘3@@@@0@@69@@@@@

LS

L-732138

Fig. 4-10. —RITET MITHEIT 5 L-732138 & NKy ZAEMR & OF A AEH
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Region ,

\2..;‘;’

Fig. 4-11. 3 RITET /MITEIT 5 L-732138 & NK1 S FEKOFH A AEH

IZ, KRP-103 129U T, CAChe HWTELEa R A—a U aFHE L (K
4-12), T OFER., KRP-103 1X. 6 7. 35-E& (MU 74 m AF ) XU
HE AN 2 AT N T 2=V ENr — g AX o F T LizaryhA—rak
B, 7z, Z2ORGHUOAEIZIEZ, Y IV VROERET, X
ROMBERA, EXTVVROEBRFLFRRIT B I REEOT 2 T 7
BT =BT D Nl
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Fig. 4-12. KRP-103 ® 3 R tET /v

% ZTEHEIL, KRP-103 L fiftieiTiba e ol 5a R A— a2 T
DAY X THEES Y EREDE T, NKL 7 ¥ T =2 MNEMIZHAER
RN ONWTEE LT, ZOREEZK 4-13 1279, LY-303870 & DELAHLYE
Tl%. KRP-103 @ pyrimido-oxazocine B¢ 2 NiD T B F L ERT U UERNL L |
LY-303870 @ 4-v'X7 ¥ 2 ©XY T AR CZERMIIALE L TWAD Z & 23y
D,

L-732138 £ O &G H>H Tl KRP-103 @ pyrimido-oxazocine £z 1 if % & il 1
KO0 iR+ & L-732138 D7 & # X R4y & 23 A UZ2MICpiE LT b
ZEMWND, L-732138 1. KRP-103 & b _XT/hSWSF+THDHZ LN,
KRP-103 OT7 £ F /N ENT D A S T 580 1%, L-732138 7 & R 7 2
RS L0 B EITHED AL TRFIREMHBFEH L TND EE 2 BD,

MK-869 & OERNLHHOHIZHBWTH, LY-303870 & [AEEIZ., KRP-103 O
pyrimido-oxazocine B¢ 2 (i T v F L ERT UL L, MK-869 D R 7Y —
JVERER DY, IRIER U HF BN O CTWND Z E DD,

TAK-637 L D EREHHETIX, KRP-103 O 7 F /N ERT ¥ ERAITAEYS T
HERGTIE. TAK-637 ICTFEL RN Z ENGnD . 2O &3 TAK-637 2 ke
HIIEME NSO NT-HEHRN DO D> THDH EEZBND,
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LY-303870 + KRP-103 L-732138 + KRP-103

MK-869 + KRP-103 TAK-637 + KRP-103
Fig. 4-13. KRP-103 £ O &E GO
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UL EDRERD B KRP-103 28 NKy 2B IKRICHER T 2I2H72 0 M 4-14 12T
FEERMNMEESND, 22AF LT 2= LETI~Y v 7 2 5 Ot ZAF 197
. FoL35-BER (Mg aAFu) ZJo=VHiEZ, ~V v 7 A60DE A
F T 265 & FE L amino-aromatic fHAEHAZ L CWAh &2 bbb, Eio,
XV UBRICIFET DT X REDIE, ~V v I R 4 ICHFEETDH I NE I
EKRFBREALTNDLZENREZXLND, S HIT, pyrimido-oxazocine 58 1 it D%
FRON 10 frofp, W T BF AT Y ) HITHEET D EH KL OEHEITL,
AR A BN TR IS ET D & Z X B D, 246 OBUKMEEIL I,
AR DK F EMHBEFEH L TS AEEE S B 2 biLD 0y, ZHVE THRETL
TETHEEIEHEAEE A E 2 5 &, MRBEANOZZIEOT I 7 BEFkH & AAE
ALTWbEEZOND, LED X S92, KRP-103 1X NKi Z&EK L EFofH A
TERZTHZ &Ik, FEFITHED I NK ZHEEETUEHZRBEL WD 0
EEZBND,
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H
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2o
Me
H
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)~
N7 H6
Hislg7 / IN NH2 CF3
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H5
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H4

Fig. 4-14. Proposed pharmacophoric receptor interaction of KRP-103.
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4-4. B

4-4-1. KRP-103 T ERHE H1EO KRG

KRP-103 % T MM CTCOARBN— b &t Lz, BEAEOARIFIEICE
WT, AV V== Y I NEERT DO THREAK] & TEMNR T —
IWTEKRT D et XG0 L1k, BB, BXFDRER D, HRERAHKIZEN
Tk, A7 V== 7B o TVofRME BN ET 5720, LAY % i
IZE S END N ESANEINTZEHLV— b ERAWDILERD D, ZOHA,
BRI A N, A —)LT v T ORREMER EIXb E 0 BEIC AW EREN,
— ., TR AERICBN TR, TEMICAET I EAEMET D, 3£
BROBREME, FEM, AFEa 2 MCESNEIND,

BaEibAY & L CGERE SN- KRP-103 7 LB CAEETHIZ L 2EBE L
TeHE. AF¥—L4-LITRTREGH/LV— ML, 2 20O KREREGET X EHE
BREZ N, T7bb, OV Y I VU 5 i ~D B LR F oV FEE A K6
IZBWTC, -T8COIREEZME LT 570, REBDOKGIZIT#E S 2nZ s, @
WA v 7Y U T RISICBNT, HEiEize 8T oy ARE, 7Y —LR e
VIEREARHWA Z L, BRI Uy AR, BRABUVKLTH, Z<MET
OV E U THEE L T DARMERS L 2 ENERIERE LTHEIT L
N, ZhHORERZRT <L, ALV — N O Z s LT,
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aHE LTV D,
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4-4-2. KRP-103 A7 — /L7 v FEHK

rmnm3@x&~w7yfé%%ﬂ@bf%%@é%%ﬁ%%ﬂ@%bku
¥ — A 4-4),

IZUDIZ. 0-FLVT AT Re~vua Uity oF L e OMAMESRISIZE v ESN
72 2-Q-AFNXRVY T ) r U T V(15T) LB EIE O S- A F LT AR
F % KHCOs f7(£ FC DMSO &, 50°CIZT 4 B2 Lickv ., 7
FZ7E el IV 168 ~EWe, foi/eT M7k Frfk 158 (Zxf L THE
fgoF L, 23-7un-b56-Uv7 /-14-X2 Y% ) 2 (DDQ) & HW -V IX
JREATH ZEICL Y, Yk Rufk159 & L7z, NaOH % v 72— 27 )L DK
MRS LD SRR TH D 153 D LN TE I, HIT, 4-4% V-5
VIR CERIR 153 A X ALY o CAET A Z ik v ES NS 4-7 nr-b-
ﬁwfV%7D)F’ﬂLT‘7 /7mA/—w&ﬁAﬁm%ﬁot%[BU
ZRHWCHEBRKSEITO 2 &1k Y, pyrimido-oxazocine & 112 ~E < Z LR T
&7, bz 1121 \mﬁ% ARV — N ORI AT KXY KRP-103 ~
EERVAY

INHOREIE, FEERT R THERTELND =D, (LEVDR %ﬁ%@
KRHTHY, FLHETLRONELRGTHDLH, REH/L— DN X
KRP-103 & T.3/72 A5 — )L COEMNAJRE L 72 o 7=,
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F5E D

EHIT, Pia U VISR DDF L A TOBR - IRARESERIEOAIR A H
e LT, ZFF=2 (NK) ZEEROWIREICIIT DMERNTE R L, AWFFEIC
EFL,

ZTOFER., 5 FOFIHREH (pyrido[4,3-b]-1,5-0xazocine, pyrimido[4,5-b][1,5]-
oxazocine, pyrimido[4,5-b][1,5]oxazepine, pyrimido[4,5-b][1,5]diazocine, pyrimido-
[4,5-b][1,5]diazepine) DERIZHKEI LTz, £7o, B U P UFFEROBRICKISIZE
WL 2 TR EAE(R (pyrido[2,3-b]-1,5-0xazocine & OF pyrido[4,3-b]-1,5-0xazocine)
DAL E IR 72 RIXEHSOS T & DA pE% JH L, pyrido-oxazocine B8 7 {7 %
NI E R BRI 2 EAFIRE R AV — NEfENLT D Z LN TE T,

AR LTAEEIZHOWT, NKy A EIEGUEM  (in vitro) . A RIS &K
EH (in vivo) ZFEEEE U7ToMETEMEFERE 2 st Lo R, oo a =~
pyrido[2,3-b]-1,5-0xazocine FHEMAR L FLHH L7-, & 51T, pyrido[4,3-b]-1,5-0xazocine
EDFNJX T U — /L HREEX T U T 4 —IZDOWNTEZLEL, 25D NA
7V y RELTHREIZT A > L= pyrimido[4,5-b][1,5]oxazocine % U — K{b&
W& LTS RIE L 21T 72, £ ORER, in vitro (238U TR 78 NKy 251K
PUEHZ =L (Kg=0.105nM). invivo TH AN S RIER I L Tawn
HWRBEZR L, ORI ARIMEZ AT 5 KRP-103 Z A3 Z LTk L
Teo RACEWIE. BEBEONGHEEITES 5 2 L WMERRO A ZIER T %
ZETCEREBEHARIELZLICEY, Hia) VEORWEHTH LR Z G &
B2 SRV LN A TOBIR « IREERIRIFEE L U CHERIRER T Th 5,

Z OWFITETE TR DV EETE R, 2o FICB T ke T A v
WCARRERZGEZD2bDOTHY, BROLBEORMEL 0D Z LRSS,
Flo, VU PUVAICE Y I Ve AT DB RERE &L 2 0aREIR. S F
SERBEHREOEANAETH DL Z LD, MOAIEY —7 y b ~DIEHO A
REEbZEX D,

WRRIT, ARBFZEDBEIR « JREZETQOL ZEL TWAHAXDEHE LALER S Z &
WSO RMETH 2 L DREME Y . ZOREE L THLNIALEY & A
LT, A%, BEAGBICBWTHRICEBRTE 2 Z LiZ2niE, REQREVT
H 5,
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EBR DD
<Ak >

Al (mp). BERER IS 2~ R L(NMR), B &N A7 FIL(MS)., JtE5y
Hr(Anal)iL, TRCOBERE A2 HWWCTHRIE L7,

mp : Yamato MP-500 melting point apparatus
NMR : JEOL ECA-400 (400 MHz)
NMR A7 FLZEBWTEEBOLFT 7 ME, T I7AF AT T %

PNIEFEARE L L7 & X DO8fE(pmM) T/R L., A E UFEEEEIL. JE(Hz) TR LTz,

MS : Hitachi M-2000 mass spectrometer
i, miz TRLT=,

Anal : Yanaco CHN corder MT-5.
JERHTEIE. BEGRE D +0.4%LIN & LTz,

INTHHE 7 v~ h 7 7 ¢ —I%. Merck precoated silica gel 60F254 plates % {i#

ML, YUV BTN ra~ 777 0—i%, FIEHIE LT Merck silica gel 60
(230-400 mesh ASTM) ZfiFH L 7=,
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3-[3,5-Bis(trifluoromethyl)benzyloxy]-2-bromopyridine (7). To a solution of
2-bromo-3-hydroxypyridine (2.61 g, 15.0 mmol) in DMF (15 mL), K-COs (2.28 g, 16.5
mmol) was added, and the mixture was stirred at room temperature for 1 h. Then
3,5-bis(trifluoromethyl)benzylbromide (4.61 g, 15.0 mmol) was added and and the
mixture was stirred at room temperature for 1 h. The resulting mixture was diluted with
ethyl acetate, and was washed with H2O, brine, and dried over Na>SOas. The solvent was
evaporated to give compound 7 (6.09 g, 99%). Mp: 197-200°C. *H-NMR (400 MHz,
CDCls) 6 5.26 (2H, s), 7.21 (1H, dd, J = 8.3 and 2.0 Hz), 7.24-7.29 (1H, m), 7.89 (1H,
s), 7.99 (2H, s), 8.09 (1H dd, J = 4.9 and 2.0 Hz).

3-[3,5-Bis(trifluoromethyl)benzylamino]-2-chloropyridine (8). To a solution of
3-amino-2-chloropyridine  (1.29 g, 1.00 mmol) in EtOH (10 mL),
3,5-bis(trifluoromethyl)benzaldehyde (2.43 g, 10.0 mmol) was added, and the mixture
was stirred at room temperature for 2 h. Then the mixture was concentrated in vacuo,
then MeOH (10mL) and NaBH4 (380.mg, 10.0 mmol) was added , and the resulting
mixture The resulting mixture was diluted with ethyl acetate, and was washed with
brine, and dried over Na>SO4, and then concentrated in vacuo. Flash chromatography
(AcOEt:Hexane = 2:1) of residue gave 8 (3.14 g, 89%). MS (EI) 354 (M").

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-methyl-3-pyridinecarboxamide
(9). To a solution of 2-chloronicotinic acid (1.58 g, 10.0 mmol) in CH2Cl, (10 mL),
N-[3,5-bis(trifluoromethyl)benzyl]-N-methylamine (2.57 g, 9.99 mmol) and EDCI (1.92
g, 10.0 mmol) was added, and the mixture was stirred at room temperature for 3 h. The
resulting mixture was diluted with ethyl acetate, and was washed with sat. ag. NaHCOs3,
and dried over Na»SOs, and then concentrated in vacuo. Flash chromatography
(AcOEt:Hexane = 3:1) of residue gave 9 (1.04 g, 26%). HRMS (El) calcd for
C16H11CIFeN20 (M™) 396.0464, found 396.0449.

3-[3,5-Bis(trifluoromethyl)benzyloxy]-2-phenylpyridine (10). To a solution of
compound 7 (100 mg, 0.250 mmol) and phenylboronic acid (45.7 mg, 0.375 mmol) in
toluene (1 mL) and 1,4-dioxane (1 mL), 2 M Na>COs (1 mL) and Pd(PPhs)s (14.5 mg,
12.5 pumol) was added, and then the mixture was stirred under reflux for 3 h. The
reaction mixture was cooled to room temperature, and diluted with ethyl acetate, then
washed with 2 M Na,COs and brine, and dried over Na>SOs, filtered, then concentrated
in vacuo. Flashchromatography (AcOEt:Hexane = 2:1) of residue gave 10 (80.0 mg,
81 %). HRMS (EI) calcd for C20H13FsNO (M*) 397.0901, found 397.0901.
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3-[3,5-Bis(trifluoromethyl)benzylamino]-2-phenylpyridine (11). The compound 11
(89.1 mg, 74%) was prepared from 8 (107 mg, 0.302 mmol) in a manner similar to that
described for the preparation of 10. HRMS (EI) calcd for CaoH14FsN2 (M¥) 396.1061,
found 396.1094.

N-[3,5-Bis(trifluoromethyl)benzyl]-N-methyl-2-phenyl-3-pyridinecarboxamide
(12). The compound 12 (191 mg, 90%) was prepared from 9 (192 mg, 0.484 mmol) in a
manner similar to that described for the preparation of 10. HRMS (EI) calcd for
C22H16FsN20 (M™) 438.1167, found 438.1172.

N-[3,5-Bis(trifluoromethyl)benzyl]-N-methyl-1-oxo-2-phenyl-3-pyridinecarbox-
amide (13). To a solution of 12 (254 mg, 0.579 mmol) in dichloromethane (5 mL),
mCPBA (150 mg, 0.869 mmol) was added portionwise under ice cooling. The mixture
was stirred for 30 min at 0°C and then for 24 h at room temperature.
Flashchromatography (AcOEt: MeOH = 5: 1 v/v) of the mixture gave 13 (233 mg, 89%).
'H-NMR (400 MHz, CDCls) & 2.57 (2.5H, s), 2.71 (0.5H, s), 3.75-4.80 (2H, m),
7.25-7.37 (5H, m), 7.47-7.53 (4H, m), 7.80 (1H, s), 8.35-8.40 (1H, m).

N-[3,5-Bis(trifluoromethyl)benzyl]-6-chloro-N-methyl-2-phenyl-3-pyridinecar-
boxamide (14). The compound 13 (200 mg, 0.440 mmol) was added to phosphorus
oxychloride (2 mL), and the mixture was refluxed for 2 h. After concentrated in vacuo,
the residue was poured into H20 , and the mixture was extracted with ethyl acetate. The
combined extracts dried over anhydrous Na>SOa, filtered, and then concentrated in
vacuo. Flashchromatography (Hexane: AcOEt = 5: 1 v/v) of the mixture gave 14 (128
mg, 62%). HRMS (EI) calcd for C22H15CIFsN2O (M*) 472.0777, found 472.0775.

N-[3,5-Bis(trifluoromethyl)benzyl]-N-methyl-6-morpholino-2-phenyl-3-pyridine-
carboxamide (15). The compound 13 (64.5 mg, 0.142 mmol) was added to phosphorus
oxychloride (1 mL), and the mixture was refluxed for 2 h. After concentrated in vacuo,
the residue was poured into H20 , and the mixture was extracted with ethyl acetate. The
combined extracts dried over anhydrous Na>SOa, filtered, and then concentrated in
vacuo. The residue was heated with morpholine (2.0 mg, 23 mmol) at 140°C for 5 h.
The resulting mixture was diluted with ethyl acetate, then washed with water and brine.
The organic layer was dried over anhydrous Na>SOg, filtered, then concentrated in
vacuo. Flashchromatography (AcOEt:Hexane = 2:1) of residue gave 15 as a colorless
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foam (49.0 mg, 66 %). HRMS (EI) calcd for CasH23FsN3O2 (M*) 523.1694, found
523.1702.

2-Chloro-4-iodo-3-pyridinecarboxylic acid (18). To a solution of LDA (prepared by
reaction of diisopropylamine (14.6 mL, 0.104 mol) in THF (200 mL) and n-butyllithium
(695 mL, 15 M, 0.104 mol) at -20°C for 30 min.), a solution of
2-chloro-3-iodopyridine (23.8 g, 99.3 mmol) in THF (100 mL) was added at —78°C. The
mixture was stirred at the same temperature for 5 h, and then introduced CO: gas for 1 h.
After the reaction was quenched by the addition of water (10 mL) and 2 N HCI (200
mL), the mixture was extracted with ethyl acetate. The combined extracts dried over
anhydrous Na»SOa, filtered, and then concentrated in vacuo. The residue was
recrystallized from ethyl acetate to afford 18 as a pale yellow crystals (22.7 g, 81 %).
Mp: 159-161°C. *H-NMR (400 MHz, CDCls) 511 7.76 (1H, d, J = 5.4 Hz), 8.09 (1H, d,
J = 5.4 Hz). HRMS (EI) calcd for CsHsCIINO, (M*) 282.8897, found 282.8896. Anal.
Calcd for CsH3CIINO2: C 25.42, H 1.07, N 4.94; Found: C 25.36, H 0.97, N 4.71.

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-4-iodo-N-methyl-3-pyridinecarbox-
amide (19). To a mixture of 18 (142 mg, 0.501 mmol) and thionyl chloride (1 mL), one
drop of DMF was added and the mixture was refluxed for 2 h. The mixture was
concentrated. The solution of the residue in THF (1 mL) was added dropwise to a
solution of N-[3,5-bis(trifluoromethyl)benzyl]-N-methylamine (154 g, 0.599 mmol) and
triethylamine (0.5 mL) in THF (5 mL) at 0°C. The mixture was stirred for 1 h at 0°C and
then for 3 h at room temperature. The resulting mixture was diluted with ethyl acetate,
then washed with water and brine. The organic layer was dried over anhydrous Na>SOg,
filtered, then concentrated in vacuo. Flash chromatography (AcOEt:Hexane = 1:1) of
residue gave 19 (273 g, 99%). HRMS (FAB™) calcd for Ci6H11ClIFgN2O (M*+1)
522.9509, found 522.9510.

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-4-methoxy-N-methyl-3-pyridinecar-
boxamide (20) and N-[3,5-Bis(trifluoromethyl)benzyl]-2-methoxy-4-iodo-N-methyl-
3-pyridinecarboxamide (21). To a solution of compound 19 (160 mg, 0.306 mmol) in
THF (1 mL), MeOK (85.8 mg, 1.22 mmol) was added at 0°C, and the mixture was
stirred at room temperature for 24 h. The reaction mixture was cooled at 0°C, and water
was added. The resulting mixture was diluted with ethyl acetate, then washed with
water and brine. The organic layer was dried over anhydrous Na>SOs, filtered, then
concentrated in vacuo. Flash chromatography (AcOEt:Hexane = 2:1) of residue gave 20
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(62.0 g, 47%) and 21 (25.0 g, 16%).
HRMS (FAB™) calcd for C17H14CIFgN202 (M*+1) 427.0648, found 427.0692.
HRMS (FAB™) calcd for C17H14IFsN2O2 (M*+1) 519.0004, found 519.9962.

N-[3,5-Bis(trifluoromethyl)benzyl]-4-methoxy-N-methyl-2-phenyl-3-pyridinecar-
boxamide (22). The compound 22 (136 mg, 96%) was prepared from 20 (129 mg,
0.302 mmol) in a manner similar to that described for the preparation of 10. HRMS (EI)
calcd for Ca3HigFsN202 (M) 468.1272, found 468.1255.

N-[3,5-Bis(trifluoromethyl)benzyl]-4-methoxy-N-methyl-1-ox0-2-phenyl-3-pyri-
dinecarboxamide (23). The compound 23 (134 mg, 99%) was prepared from 22 (130
mg, 0.278 mmol) in a manner similar to that described for the preparation of 13. HRMS
(El) calcd for Co3H1gFsN20O3 (M*) 484.1222, found 484.1212.

N-[3,5-Bis(trifluoromethyl)benzyl]-4-methoxy-N-methyl-6-morpholino-2-phenyl-
3-pyridinecarboxamide (25). The compound 25 (42.0 mg, 27%) was prepared from 23
(134 mg, 0.277 mmol) in a manner similar to that described for the preparation of 15.
HRMS (FAB™) calcd for Co7H26FsN3O3 (M*+1) 554.1878, found 554.1855.

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(3-hydroxypropyl)-4-iodo-3-pyri-
dinecarboxamide (43). To a mixture of 18 (8.40 g, 29.6 mmol) and thionyl chloride (20
mL), three drops of DMF was added and the mixture was refluxed for 2 h. The mixture
was concentrated. The solution of the residue in THF (150 mL) was added dropwise to a
solution of 3-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-propanol (10.7 g, 35.5 mmol)
and triethylamine (20 mL) in THF (50 mL) at 0°C. The mixture was stirred for 1 h at
0°C and then for 2 h at room temperature. The resulting mixture was diluted with ethyl
acetate, then washed with water and brine. The organic layer was dried over anhydrous
Na>SOs, filtered, then concentrated in vacuo. Flash chromatography (AcOEt:Hexane =
3:1) of residue gave 43 as a colorless solid (15.4 g, 92%). Mp: 99-102°C. *H-NMR (400
MHz, CDCls) 8. HRMS (EI) calcd for C1gH14CIFsN20, (M) 565.9693, found 565.9731.
Anal. Calcd for C1gH14CIIFgN202: C 38.15, H .2.49, N 4.94; Found: C 37.95, H 2.35, N
5.01.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-chloro-3,4,5,6-tetrahydro-2H-pyrido[4,3-b]-

1,5-oxazocin-6-one (44). To a solution of compound 43 (1.74 g, 3.07 mmol) in EtOH
(30 mL), KoCO3 (2.12 g, 15.3 mmol) was added, and the mixture was stirred under
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reflux for 6 h. The resulting mixture was extracted with ethyl acetate, and the extract
was washed with brine, and dried over Na>SOas. The solvent was evaporated, and the
residue was purified by silica gel chromatography (AcOEt: Hexane = 2: 1 v/v) to give
compound 44 (950 mg, 71%). Mp: 197-200°C. H-NMR (400 MHz, CDCls) §
1.97-2.18 (2H, m), 3.23-3.32 (1H, m), 3.63-3.74 (1H, m), 4.06 (1H, d, J = 15 Hz),
4.22-4.30 (1H, m), 4.44-4.53 (1H, m), 5.64 (1H, d, J = 15 Hz), 6.80 (1H, d, J = 5.5 Hz),
7.84 (1H, s), 7 88 (2H, s), 8.17 (1H, d, J = 55 Hz). HRMS (EI) calcd for
C1sH13CIFsN202 (M) 438.0570, found 438.0571. Anal. Calcd for CigH13CIFsN20-
H>O: C 47.33, H 2.87, N 6.13; Found: C 47.17, H 2.88, N 6.33.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-iodo-3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-

1,5-oxazocin-6-one (45). To a solution of compound 43 (6.86 g, 12.1 mmol) in THF (60
mL) NaH (581 mg, 14.5 mmol) was added at 0°C, and the mixture was stirred at 0°C for
0.5 h and then at room temperature for 1 h. The reaction mixture was cooled at 0°C, and
water was added. Following the work-up procedure as described above afforded
compound 45 (2.69 g, 42%). Mp: 203-206°C. *H-NMR (400 MHz, CDCls) § 1.73-1.81
(1H, m), 2.21-2.34 (1H, m), 3.18-3.27 (1H, m), 3.40-3.50 (1H, m), 4.14 (1H, d, J = 16
Hz), 4.22-4.30 (1H, m), 4.46-4.68 (1H, m), 5.71 (1H, d, J = 16 Hz), 7.69 (1H, d, J =
5.3 Hz), 7.83 (1H, s), 7.94 (2H, s), 8.01 (1H, d, J = 5.3 Hz). HRMS (EI) calcd for
Ci1gH13F5IN20O2 (M+) 529.9926, found 529.9907. Anal. Calcd for CigHi3lFsN202: C
40.78, H 2.47, N 5.28; Found: C 40.88, H 2.30, N 5.19.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-phenyl-3,4,5,6-tetrahydro-2H-pyrido[4,3-b]-
[1,5]oxazocin-6-one (50). The compound 50 (427 mg, 60 %) was prepared from 44
(650 mg, 1.48 mmol) in a manner similar to that described for the preparation of 10.
Mp: 148-151°C. *H-NMR (400 MHz, CDCls) & 1.97-2.18 (2H, m), 3.39-3.47 (1H, m),
3.38-3.98 (1H, m), 4.12 (1H, d, J = 15.3 Hz), 4.13-4.22 (1H, m), 4.43-4.50 (1H, m),
5.38 (1H, d, J = 15.3 Hz), 6.87 (1H, d, J = 5.5 Hz), 7.25-7.43 (5H, m), 7.76 (2H, s),
7.86 (1H, s), 8.49 (1H, d, J = 55 Hz). HRMS (El) calcd for CasH1sFsN202 (M)
480.1272, found 480.1261. Anal. Calcd for CasH1gFsN20» /s H,O: C 59.56, H 3.75, N
5.79; Found: C 59.40, H 3.75, N 5.66.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-3,4,5,6-tetrahydro-2H-py-
rido[4,3-b]-1,5-0xazocin-6-one (55). The compound 55 (330 mg, 98%) was prepared
from 44 (300 mg, 0.684 mmol) in a manner similar to that described for the preparation
of 10. Mp: 151-154°C. *H-NMR (400 MHz, CDCls) 8(11.95-2.12 (2H, m), 2.18 (3H, s),
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3.24-3.32 (1H, m), 3.75-3.85 (1H, m), 3.91 (1H, d, J = 15.3 Hz), 4.19-4.27 (1H, m),
4.38-4.46 (1H, m), 5.33 (1H, d, J = 15.3 Hz), 6.85 (1H, d, J = 5.5 Hz), 6.92-7.09 (2H,
m), 7.18-7.25 (2H, m), 7.57 (2H, s), 7.81 (1H, s), 8.44 (1H, d, J = 5.5 Hz). HRMS
(ED) calcd for CasH2oFsN202 (M™) 494.1429, found 494.1443. Anal. Calcd for
Ca2sH20FsN202 Y/sH20: C 60.29, H 4.05, N 5.62; Found: C 60.01, H 4.07, N 5.40.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-fluorophenyl)-3,4,5,6-tetrahydro-2H-py-

rido[4,3-b]-1,5-0xazocin-6-one (51). The compound 51 (305 mg, 87 %) was prepared
from 44 (300 mg, 0.684 mmol) in a manner similar to that described for the preparation
of 10. Mp: 149-153°C. 'H-NMR (400 MHz, CDCls) §(11.83-2.02 (1H, m), 2.04-2.17
(1H, m), 3.35 (1H, ddd, J = 15.9, 3.7 and 3.7 Hz), 3.81-3.93 (1H, m), 4.08 (1H, d, J =
15.3 Hz), 4.18 (1H, ddd, J = 12.8, 4.3 and 4.3 Hz), 5.38 (1H, d, J = 15.3 Hz), 6.93 (1H,
d, J=5.5Hz), 6.92-6.98 (1H, m), 7.20 (1H, t, J = 7.9 Hz), 7.29-7.36 (1H, m), 7.51 (1H,
t,J =7.9Hz), 7.73 (2H, s), 7.83 (1H, s), 8.53 (1H, d, J = 5.5 Hz).[J HRMS (EI) calcd
for Co4H17F7N202 (M™) 498.1178, found 498.1173. Anal. Calcd for CosH17F7N202: C
57.84, H 3.44, N 5.62; Found: C 57.70, H 3.41, N 5.44.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-3,4,5,6-tetrahydro-2H-py-

rido[4,3-b]-1,5-0xazocin-6-one (53). The compound 53 (291 mg, 83 %) was prepared
from 44 (300 mg, 0.684 mmol) in a manner similar to that described for the preparation
of 10. Mp: 165-168°C. *H-NMR (400 MHz, CDCls) §(12.00-2.08 (2H, m), 3.24-3.32
(1H, m), 3.80-3.90 (1H, m), 3.95 (1H, d, J = 15.3 Hz), 4.23 (1H, ddd, J = 13.4, 4.3 and
4.3 Hz), 4.40-4.50 (1H, m), 5.33 (1H, d, J = 15.3 Hz), 6.91 (1H, d, J = 5.5 Hz),
7.22-7.57 (4H, m), 7.62 (2H, s), 7.80 (1H, s), 8.48 (1H, d, J = 5.5 Hz).[] HRMS (FAB")
calcd for C24Hi1sCIFgN202 (M*™+1) 515.0961, found 515.0988. Anal. Calcd for
C24H17CIFgN202: C 55.99, H 3.33, N 5.44; Found: C 55.67, H 3.25, N 5.28.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-phenyl-3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-
1,5-oxazocin-6-one (36). The compound 36 (729 mg, 80 %) was prepared from 45
(1.00 g, 1.89 mmol) in a manner similar to that described for the preparation of 10. Mp:
185-186°C. *H-NMR (400 MHz, CDCls) 81 1.73-1.82 (1H, m), 2.26-2.39 (1H, m),
3.32-3.40 (1H, m), 3.69-3.78 (1H, m), 4.17 (1H, d, J = 15.3 Hz), 4.27-4.37 (1H, m),
4.63-4.70 (1H, m), 5.51 (1H, d, J = 15.3 Hz), 7.16 (1H, d, J = 5.5 Hz), 7.25-7.70 (5H,
m), 7.71 (2H, s), 7.83 (1H, s), 8.41 (1H, d, J = 5.5 Hz)..0 HRMS (EI) calcd for
Ca4H18FsN202 (M*) 480.1272, found 480.1286. Anal. Calcd for C24H1sFsN202: C 60.00,
H 3.78, N 5.83; Found: C 59.83, H 3.71, N 5.76.
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5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-3,4,5,6-tetrahydro-2H-py-
rido[2,3-b]-1,5-0xazocin-6-one (56). The compound 56 (278 mg, 99%) was prepared
from 45 (300 mg, 0.566 mmol) in a manner similar to that described for the preparation
of 10. Mp: 138-142°C. 'H-NMR (400 MHz, CDCl3) 8(1 1.75-1.97 (2H, m), 2.17-2.34
(3H, brs), 3.17-3.32 (1H, m), 3.50-3.73 (1H, m), 4.02 (1H, d, J = 15.3 Hz), 4.31-4.41
(1H, m), 4.60-4.68 (1H, m), 5.44 (1H, d, J = 15.3 Hz), 6.73-7.70 (5H, m), 7.02 (1H, d,
J = 49 Hz), 7.78 (1H, s), 840 (1H, d, J = 4.9 Hz).00 HRMS (FAB) calcd for
CasH20FsN202 (M*+1) 494.1429, found 494.1441. Anal. Calcd for CasH2oFsN202: C
60.73, H 4.08, N 5.67; Found: C 60.88, H 4.01, N 5.32.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-fluorophenyl)-3,4,5,6-tetrahydro-2H-py-

rido[2,3-b]-1,5-0xazocin-6-one (52). The compound 52 (218 mg, 77 %) was prepared
from 45 (300 mg, 0.566 mmol) in a manner similar to that described for the preparation
of 10. Mp: 182-183°C. *H-NMR (400 MHz, CDCls) 801 1.68-1.77 (1H, m), 2.26-2.40
(1H, m), 3.31 (1H, dd, J = 15.3 and 3.7 Hz), 3.72 (1H, dd, J = 15.3 and 11.6 Hz), 4.17
(1H, d, J = 15.3 Hz), 4.35 (1H, ddd, J = 11.6, 11.6 and 3.7 Hz), 4.46-4.73 (1H, m), 5.48
(1H, d, J = 15.3 Hz), 7.05 (1H, d, J = 7.9 Hz), 7.14 (1H, t, J = 4.9 Hz), 7.22 (1H, t, J =
7.9 Hz), 7.33-7.42 (2H, m), 7.74 (2H, s), 7.82 (1H, s), 8.47 (1H, d, J = 4.9 Hz).[]
HRMS (EI) calcd for CasH17F7N20O> (M*) 498.1178, found 498.1168. Anal. Calcd for
C24H17F7N202: C 57.84, H 3.44, N 5.62; Found: C 57.78, H 3.40, N 5.49.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-3,4,5,6-tetrahydro-2H-py-
rido[2,3-b]-1,5-0xazocin-6-one (54). The compound 54 (254 mg, 87 %) was prepared
from 45 (300 mg, 0.566 mmol) in a manner similar to that described for the preparation
of 10. Mp: 175-178°C. *H-NMR (400 MHz, CDCl3) & 1.69-1.80 (1H, m), 2.22-2.36
(1H, m), 3.17-3.28 (1H, m), 3.63-3.73 (1H, m), 4.07 (1H, d, J = 15.3 Hz), 4.32-4.42
(1H, m), 4.63-4.72 (1H, m), 5.44 (1H, d, J = 15.3 Hz), 7.01-7.08 (1H, m), 7.05 (1H,
brd, J = 4.9 Hz), 7.62 (2H, s), 7.78 (1H, s), 8.46 (1H, d, J = 4.9 Hz). HRMS (FAB")
calcd for Cu4Hi1sCIFgN2O2 (M*™+1) 515.0961, found 515.0932. Anal. Calcd for
C24H17CIFsN202: C 55.99, H 3.33, N 5.44; Found: C 55.88, H 3.27, N 5.28.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methoxyphenyl)-3,4,5,6-tetrahydro-2H-
pyrido[2,3-b]-1,5-oxazocin-6-one (57). The compound 57 (1.65 g, 86 %) was prepared
from 45 (2.00 g, 3.77 mmol) in a manner similar to that described for the preparation of
10. Mp: 172-176°C. *H-NMR (400 MHz, CDCls) 81 1.67-1.76 (1H, m), 2.25-2.38
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(1H, m), 3.31 (1H, dd, J = 15.3 and 3.7 Hz), 3.77 (1H, dd, J = 15.9 and 12.2 Hz), 4.21
(1H, d, J = 15.3 Hz), 4.32 (1H, ddd, J = 12.2, 12.2 and 3.7 Hz), 4.69 (1H, dd, J = 12.8
and 4.3 Hz), 5.30 (1H, d, J = 15.3 Hz), 6.82 (1H, d, J =7.9 Hz), 7.03 (1H, t, J = 7.9 Hz),
7.09 (1H, t, J = 4.9 Hz), 7.20-7.25 (1H, m), 7.37 (1H, ddd, J = 7.9, 7.9 and 1.8 Hz),
7.74 (2H, s), 7.81 (1H, s), 8.41 (1H, d, J = 4.9 Hz).0 HRMS (EI) calcd for
CasH20FsN203 (M™) 510.1378, found 510.1397. Anal. Calcd for CasH20FsN203: C 58.83,
H 3.95, N 5.49; Found: C 58.55, H 3.88, N 5.32.

5-[3,5-Bis(trifluoromethyl)benzyl]-8-oxo-7-phenyl-3,4,5,6-tetrahydro-2H-pyrido-
[4,3-b]-1,5-0xazocin-6-one (58). To a solution of 50 (327 mg, 0.681 mmol) in
dichloromethane (5 mL), mCPBA (235 mg, 1.36 mmol) was added portionwise under
ice cooling. The mixture was stirred for 30 min at 0°C and then for 24 h at room
temperature. Flashchromatography (CH2Cl>: MeOH = 3: 1 v/v) of the mixture gave 58
(148 mg, 44%). Mp: 237-239°C. *H-NMR (400 MHz, CDCls) & 1.92-2.02 (1H, m),
2.07-2.20 (1H, m), 3.37 (1H, ddd, J = 15.3, 3.7 and 3.7 Hz), 3.78-3.88 (1H, m), 4.00
(1H, d, J = 15.3 Hz), 4.11 (1H, ddd, J = 12.8, 6.7 and 3.7 Hz), 4.51 (1H, ddd, J = 12.8,
6.7 and 4.3 Hz), 5.28 (1H, d, J = 15.3 Hz), 6.94 (1H, d, J = 7.3 Hz), 7.28-7.43 (5H, m),
7.56 (2H, s), 7.82 (1H, s), 8.26 (1H, d, J = 7.3 Hz). HRMS (FAB™") calcd for
C24H19FsN203 (M*+1) 497.1300, found 497.1303. Anal. Calcd for Ca4H1sFsN2O3 /s
H>O: C 57.65, H 3.63, N 5.60; Found: C 57.48, H 3.63, N 5.44.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-8-ox0-3,4,5,6-tetrahydro-

2H-pyrido[4,3-b]-1,5-0xazocin-6-one (59). The compound 59 (259 mg, 70%) was
prepared from 55 (360 mg, 0.728 mmol) in a manner similar to that described for the
preparation of 63. Mp: 175-177°C. *H-NMR (400 MHz, CDCls) § 1.95-2.15 (2H, m),
2.36 (3H, s), 1.31-3.38 (1H, m), 3.77-3.86 (1H, m), 3.94 (1H, d, J = 14.7 Hz),
4.12-4.20 (1H, m), 4.44-4.51 (1H, m), 5.25 (1H, d, J = 14.7 Hz), 6.79 (1H, d, J = 7.3
Hz), 6.94 (1H, d, J = 7.3 Hz), 7.01-7.07 (1H, m), 7.24-7.37 (3H, m), 7.53 (2H, s), 7.82
(1H, s), 8.24 (1H, d, J = 7.3 Hz). HRMS (EI) calcd for CasH20FsN20s (M*) 510.1378,
found 510.1413. Anal. Calcd for C2sH20FsN203 H20: C 56.82, H 3.81, N 5.30; Found: C
57.00, H 3.83, N 5.27.

5-[3,5-Bis(trifluoromethyl)benzyl]-10-oxo-7-phenyl-3,4,5,6-tetrahydro-2H-pyri-
do[2,3-b]-1,5-0xazocin-6-one (60). The compound 60 (411 mg, 54 %) was prepared
from 36 (729 mg, 1.52 mmol) in a manner similar to that described for the preparation
of 63. Mp: 207-210°C. *H-NMR (400 MHz, CDCl3) 81 1.77-1.84 (1H, m), 2.35-2.48
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(1H, m), 3.46 (1H, dd, J = 15.9 and 6.1 Hz), 3.79 (1H, dd, J = 15.9 and 11.6 Hz), 4.19
(1H, d, J = 15.3 Hz), 4.30 (1H, ddd, J = 12.8, 12.8 and 3.7 Hz), 4.79 (1H, dd, J = 12.8
and 5.5 Hz), 5.51 (1H, d, J = 15.3 Hz), 7.16 (1H, d, J = 6.7 Hz), 7.24-7.69 (5H, m),
7.71 (2H, s), 7.85 (1H, s), 8.35 (1H, d, J = 6.7 Hz).. HRMS (FAB") calcd for
C24H19FsN203 (M*+1) 497.1300, found 497.1291. Anal. Calcd for Ca4H1sFsN20O3 2
H-0: C 57.03, H 3.59, N 5.54; Found: C 57.43, H 3.54, N 5.39.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-10-ox0-3,4,5,6-tetrahy-

dro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (63). The compound 63 (231 mg, 83%) was
prepared from 56 (270 mg, 0.546 mmol) in a manner similar to that described for the
preparation of 63. Mp: 188-191°C. H-NMR (400 MHz, CDCls) § 1.75-1.84 (1H, m),
1.90-2.44 (4H, m), 3.27-3.38 (1H, m), 3.57-3.75 (1H, m), 4.06 (1H, d, J = 15.3 Hz),
4.28-4.39 (1H, m), 4.73-4.81 (1H, m), 5.45 (1H, d, J = 15.3 Hz), 6.68-7.33 (4H, m),
7.01 (1H, d, J = 6.7 Hz), 7.52 (2H, s), 7.79 (1H, s), 8.31 (1H, d, J = 6.7 Hz).0 HRMS
(El) calcd for CasH2iFsN2Os (M*) 511.1456, found 511.1469. Anal. Calcd for
CasH20FsN20s3 Y/sH20: C 58.41, H 3.92, N 5.45; Found: C 58.03, H 3.79, N 5.38.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-fluorophenyl)-10-oxo-3,4,5,6-tetrahydro-
2H-pyrido[2,3-b]-1,5-0xazocin-6-one (62). The compound 62 (178 mg, 72 %) was
prepared from 52 (238 mg, 0.478 mmol) in a manner similar to that described for the
preparation of 63. Mp: 201-204°C. *H-NMR (400 MHz, CDCl3) 8] 1.72-1.80 (1H, m),
2.34-2.48 (1H, m), 3.39 (1H, dd, J = 15.9 and 6.1 Hz), 3.76 (1H, dd, J = 15.9 and 12.2
Hz), 4.20 (1H, d, J = 15.3 Hz), 4.28 (1H, ddd, J = 12.8, 12.8 and 3.7 Hz), 4.81 (1H, dd,
J=12.8 and 6.1 Hz), 5.48 (1H, d, J = 15.3 Hz), 7.00-7.08 (1H, m), 7.12 (1H, d, J = 6.7
Hz), 7.23 (1H, dd, J = 7.3 and 1.2 Hz), 7.33-7.44 (2H, m), 7.75 (2H, s), 7.84 (1H, 9),
8.36 (1H, d, J = 6.7 Hz).[0 HRMS (FAB*) calcd for Ca4H1sF7N203 (M*+1) 515.12086,
found 515.1189. Anal. Calcd for Ca4H17F7N2O3 /> H.O: C 55.07, H 3.27, N 5.35;
Found: C 55.13, H 3.21, N 5.37.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-10-oxo0-3,4,5,6-tetrahydro-
2H-pyrido[2,3-b]-1,5-0xazocin-6-one (61). The compound 61 (207 mg, 80 %) was
prepared from 54 (250 mg, 0.486 mmol) in a manner similar to that described for the
preparation of 63. Foam. *H-NMR (400 MHz, CDCls) 81 1.72-1.82 (1H, m), 2.32-2.45
(1H, m), 3.26-3.37 (1H, m), 3.72 (1H, dd, J = 15.9 and 11.6 Hz), 4.09 (1H, d, J = 15.3
Hz), 4.34 (1H, ddd, J = 12.8, 12.8 and 3.7 Hz), 4.80 (1H, dd, J = 12.8 and 5.5 Hz), 5.45
(1H, d, J = 15.3 Hz), 6.99-7.07 (1H, m), 7.30-7.45 (3H, m), 7.61 (2H, s), 7.80 (1H, s),
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8.37 (1H, d, J = 6.8 Hz).[l HRMS (FAB™) calcd for C24H1sCIFsN2O3 (M*+1) 531.0910,
found 531.0877. Anal. Calcd for CasH17CIFsN2Os 4/3 H,O: C 51.95, H 3.09, N 5.05;
Found: C 52.17, H 3.09, N 4.65.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-chloro-7-phenyl-3,4,5,6-tetrahydro-2H-pyr-
ido[4,3-b]-1,5-0xazocin-6-one (64). The compound 58 (143 mg, 0.288 mmol) was
added to phosphorus oxychloride (2 mL), and the mixture was refluxed for 1 h.
Concentration of the mixture gave 64 (147 mg, 99%). Foam. 'H-NMR (400 MHz,
CDCls) o801 2.00-2.16 (2H, m), 3.44 (1H, ddd, J = 15.3, 3.7 and 3.7 Hz), 3.90 (1H, ddd,
J =15.3, 11.0 and 4.9 Hz), 4.09 (1H, d, J = 15.3 Hz), 4.20 (1H, ddd, J = 12.4, 4.3 and
4.3 Hz), 4.41-4.50 (1H, m), 5.35 (1H, d, J = 15.3 Hz), 6.91 (1H, s), 7.22-7.43 (5H, m),
7.74 (2H, s), 7.86 (1H, s).. HRMS (EI) calcd for Co4H17CIFsN202 (M*) 514.0883,
found 514.0920. Anal. Calcd for C24H17CIFsN20O2 /10 H20: C 55.60, H 3.31, N 5.40;
Found: C 55.37, H 3.24, N 5.20.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-chloro-7-(2-methylphenyl)-3,4,5,6-tetrahy-

dro-2H-pyrido[4,3-b]-1,5-0xazocin-6-one (65). The compound 65 (252 mg, 99%) was
prepared from 58 (243 mg, 0.476 mmol) in a manner similar to that described for the
preparation of 64. Foam. 'H-NMR (400 MHz, CDCls) & 1.94-2.31 (2H, m), 2.20 (3H,
S), 3.28-3.36 (1H, m), 3.72-3.83 (1H, m), 3.89 (1H, d, J = 15.3 Hz), 4.27-4.33 (1H, m),
4.39-4.48 (1H, m), 5.27 (1H, d, J = 15.3 Hz), 6.92-6.99 (2H, m), 6.99-7.07 (1H, m),
7.17-7.25 (2H, m), 7.54 (2H, s), 7 81 (1H, s). HRMS (EI) calcd for C2sH19CIFsN2O>
(M™) 528.1039, found 528.1013. Anal. Calcd for CzsH19CIFsN2O2 7H.0: C 45.84, H
2.92, N 4.28; Found: C 46.17, H 3.28, N 4.14.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-chloro-7-phenyl-3,4,5,6-tetrahydro-2H-pyr-
ido[2,3-b]-1,5-0xazocin-6-one (66). The compound 66 (440 mg, 99 %) was prepared
from 60 (400 mg, 0.806 mmol) in a manner similar to that described for the preparation
of 64. Mp: 177-178°C. *H-NMR (400 MHz, CDCl3) 81 1.78-1.88 (1H, m), 2.23-2.36
(1H, m), 3.33-3.42 (1H, m), 3.69-3.79 (1H, m), 4.12 (1H, d, J = 15.3 Hz), 4.28-4.37
(1H, m), 4.60-4.68 (1H, m), 5.46 (1H, d, J = 15.3 Hz), 7.19 (1H, s), 7.23-7.47 (5H, m),
7.69 (2H, s), 7.83 (1H, s)..0 HRMS (EI) calcd for Ca4H17CIFsN202 (M*) 514.0883,
found 514.0865. Anal. Calcd for C24H17CIFeN202: C 55.99, H 3.33, N 5.44; Found: C
55.98, H 3.24, N 5.25.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-chloro-7-(2-methylphenyl)-3,4,5,6-tetrahy-
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dro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (69). The compound 69 (1.80 g, 98%) was
prepared from 63 (1.77 g, 3.47 mmol) in a manner similar to that described for the
preparation of 64. Foam. 'H-NMR (400 MHz, CDCls) § 1.81-1.94 (1H, m), 2.14-2.34
(4H, m), 3.20-3.33 (1H, m), 3.40-3.73 (1H, m), 3.98 (1H, d, J = 15.3 Hz), 4.32-4.42
(1H, m), 4.56-4.65 (1H, m), 5.40 (1H, d, J = 15.3 Hz), 6.68-7.38 (5H, m), 7.52 (2H, s),
7.78 (1H, s).[0 HRMS (EI) calcd for CasH19CIFsN202 (M*) 528.1039, found 528.1063.
Anal. Calcd for CosH19CIFeN202 3H20: C 51.51, H 3.29, N 4.81; Found: C 51.38, H
3.43, N 4.74.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-chloro-7-(2-fluorophenyl)-3,4,5,6-tetrahy-

dro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (68). The compound 68 (176 mg, 99 %) was
prepared from 62 (170 mg, 0.330 mmol) in a manner similar to that described for the
preparation of 64. Foam. *H-NMR (400 MHz, CDCls) 80J 1.74-1.83 (1H, m), 2.24-2.38
(1H, m), 3.29-3.37 (1H, m), 3.67-3.77 (1H, m), 4.13 (1H, d, J = 15.3 Hz), 4.30-4.40
(1H, m), 4.64-4.72 (1H, m), 5.45 (1H, d, J = 15.3 Hz), 7.02-7.07 (1H, m), 7.18 (1H, s),
7.21-7.26 (1H, m), 7.32-7.44 (2H, m), 7.72 (2H, s), 7.82 (1H, s).[1 HRMS (EI) calcd
for C24H16CIF7N202 (M) 532.0789, found 532.0824. Anal. Calcd for C24H17CIFsN2O2:
C 54.10, H 3.03, N 5.26; Found: C 53.86, H 2.98, N 4.91.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-chloro-7-(2-chlorophenyl)-3,4,5,6-tetrahy-

dro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (67). The compound 67 (203 mg, 99 %) was
prepared from 61 (196 mg, 0.370 mmol) in a manner similar to that described for the
preparation of 64. Foam. *H-NMR (400 MHz, CDCls) 81 1.76-1.86 (1H, m), 2.18-2.34
(1H, m), 3.20-3.30 (1H, m), 3.63-3.73 (1H, m), 4.03 (1H, d, J = 15.3 Hz), 4.33-4.42
(1H, m), 4.60-4.70 (1H, m), 5.40 (1H, d, J = 15.3 Hz), 7.08 (1H, s), 7.29-7.50 (4H, m),
7.61 (2H, s), 7.79 (1H, s).00 HRMS (FAB*) calcd for CasHi17Cl2FeN202 (M*+1)
549.0571, found 549.0605. Anal. Calcd for C24H16Cl2FeN202: C 52.48, H 2.94, N 5.10;
Found: C 52.42, H 2.87, N 4.72.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-morpholino-7-phenyl-3,4,5,6-tetrahydro-
2H-pyrido[4,3-b]-1,5-0xazocin-6-one (70). The mixture of compound 64 (75.0 mg,
0.146 mmol) and morpholine (2.0 mL, 23 mmol) was heated at 150°C for 5 h. The
resulting mixture was diluted with ethyl acetate, then washed with water and brine. The
organic layer was dried over anhydrous Na.SOs, filtered, then concentrated in vacuo.
Flashchromatography (AcOEt:Hexane = 2:1) of residue gave 70 as a colorless foam
(47.3 mg, 57 %). *H-NMR (400 MHz, CDCls) 81 1.84-1.93 (1H, m), 2.07-2.20 (1H,
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m), 3.35-3.43 (1H, m), 3.50-3.63 (4H, m), 3.76-3.83 (4H, m), 3.92-4.01 (1H, m),
4.03-4.10 (1H, m), 4.13 (1H, d, J = 15.3 Hz), 4.40-4.52 (1H, m), 5.40 (1H, d, J = 15.3
Hz), 6.14 (1H, s), 7.24-7.37 (3H, m), 7.41-7.47 (2H, m), 7.78 (2H, s), 7.84 (1H, s).
HRMS (EI) calcd for CasHasFsN3Os (M*) 565.1800, found 565.1761. Anal. Calcd for
CasH25FeN303: C 59.47, H 4.46, N 7.43; Found: C 59.45, H 4.50, N 7.19.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-[4-(pyrrolidinyl)piperi-

dino]-3,4,5,6-tetrahydro-2H-pyrido[4,3-b]-1,5-0xazocin-6-one (71). The compound
71 (48.0 m g, 39%) was prepared from 65 (100 mg, 0.189 mmol) in a manner similar to
that described for the preparation of 70. Foam. 'H-NMR (400 MHz, CDCls): &
1.45-1.85 (6H, m), 1.85-2.08 (5H, m), 2.24 (3H, s), 2.52-2.65 (3H, m), 2.82-2.97 (2H,
m), 3.18-3.28 (1H, m), 3.78-3.88 (1H, m), 3.93 (1H, d, J = 15.3 Hz), 4.06-4.16 (1H, m),
4.16-4.45 (2H, m), 5.34 (1H, d, J = 15.3 Hz), 6.13 (1H, s), 6.92-7.01 (1H, m),
7.01-7.09 (1H, m), 7.16-7.24 (2H, m), 7.58 (2H, s), 7.78 (1H, s). HRMS (El): calcd for
CasH36FsN4O2 (M) 646.2742, found 646.2723. Anal. Calcd for CasHasFsN4O2 /2 H.0 C
62.28, H 5.53, N 8.54; Found: C 62.05, H 5.73, N 8.18.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-morpholino-7-phenyl-3,4,5,6-tetrahydro-

2H-pyrido[2,3-b]-1,5-0xazocin-6-one (72). The compound 72 (35.0 m g, 27%) was
prepared from 66 (112 mg, 0.226 mmol) in a manner similar to that described for the
preparation of 70. Mp: 186-188°C. *H-NMR (400 MHz, CDCls) 81 1.78-1.87 (1H, m),
2.13-2.26 (1H, m), 3.27-3.36 (1H, m), 3.52-3.65 (4H, m), 3.75-3.83 (4H, m),
3.83-3.92 (1H, m), 4.09 (1H, d, J = 15.3 Hz), 4.25-4.33 (1H, m), 4.50 (1H, ddd, J =
12.8, 4.3 and 4.3 Hz), 5.42 (1H, d, J = 15.3 Hz), 6.34 (1H, s), 7.22-7.38 (5H, m), 7.69
(2H, s), 7.81 (1H, s). HRMS (EI) calcd for CogHasFsN3Os (M™) 565.1800, found
565.1773. Anal. Calcd for CasH2sFeN3O3: C 59.47, H 4.46, N 7.43; Found: C 59.34, H
4.37, N 7.37.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-phenyl-9-pyrrolidinyl-3,4,5,6-tetrahydro-
2H-pyrido[2,3-b]-1,5-0xazocin-6-one (73). The compound 73 (20.0 m g, 47%) was
prepared from 66 (40.0 mg, 77.7 umol) in a manner similar to that described for the
preparation of 70. Mp: 201-202°C. *H-NMR (400 MHz, CDCls) 801 1.75-1.85 (1H, m),
1.95-2.06 (4H, m), 2.12-2.26 (1H, m), 3.30 (1H,ddd, J = 15.3, 3.1 and 3.1 Hz),
3.84-3.95 (1H, m), 4.09 (1H, d, J = 15.3 Hz), 4.30 (1H,ddd, J = 12.8, 9.7 and 3.7 Hz),
450 (1H,ddd, J = 12.8, 4.9 and 4.9 Hz), 5.42 (1H, d, J = 15.3 Hz), 6.10 (1H, s),
7.20-7.38 (5H, m), 7.70 (2H, s), 7.80 (1H, s). HRMS (FAB™) calcd for CasH26FsN302
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(M+1%) 550.1929, found 550.1932. Anal. Calcd for C2gH2sFsN3O2: C 61.20, H 4.59, N
7.65; Found: C 61.08, H 4.60, N 7.48.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-phenyl-9-piperidino-3,4,5,6-tetrahydro-2H-
pyrido[2,3-b]-1,5-oxazocin-6-one (74). The compound 74 (5.0 m g, 11%) was prepared
from 66 (40.0 mg, 77.7 umol) in a manner similar to that described for the preparation
of 70. Mp: 186-188°C. *H-NMR (400 MHz, CDCls) 8(J 1.57-1.72 (6H, m), 1.77-1.86
(1H, m), 2.10-2.25 (1H, m), 3.25-3.33 (1H, m), 3.55-3.66 (4H, m), 3.85-3.95 (1H, m),
4.09 (1H, d, J = 15.3 Hz), 4.24-4.33 (1H, m), 4.48 (1H, ddd, J = 12.8, 4.3 and 4.3 Hz),
5.42 (1H, d, J = 15.3 Hz), 6.35 (1H, s), 7.22-7.37 (5H, m), 7.70 (2H, s), 7.80 (1H, s).
HRMS (EI) calcd for CagH27FsN3O2 (M™) 563.2007, found 563.2015. Anal. Calcd for
Co9H27FsN302: C 61.81, H 4.83, N 7.46; Found: C 61.71, H 4.77, N 7.36.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-(4-methylpiperazinyl)-7-phenyl-3,4,5,6-tet-

rahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (75). The compound 75 (55.4 m g,
48%) was prepared from 66 (100 mg, 0.201 mmol) in a manner similar to that described
for the preparation of 70. Foam. *H-NMR (400 MHz, CDCls) 80 1.77-1.87 (1H, m),
2.11-2.25 (1H, m), 2.34 (3H, s), 2.46-2.53 (4H, m), 3.27-3.29 (1H, m), 3.57-3.71 (4H,
m), 3.83-3.93 (1H, m), 4.09 (1H, d, J = 15.3 Hz), 4.25-4.33 (1H, m), 4.49 (1H, ddd, J =
12.8, 4.3 and 4.3 Hz), 5.42 (1H, d, J = 15.3 Hz), 6.36 (1H, s), 7.22-7.40 (5H, m), 7.69
(2H, s), 7.80 (1H, s). HRMS (El) calcd for C9H2sFsN4O2 (M*) 578.2116, found
573.2139. Anal. Calcd for Ca9H28FsN4O2 H2O: C 58.39, H 4.73, N 9.39; Found: C 58.65,
H 4.81, N 9.48.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-phenyl-9-[4-(pyrrolidinyl)piperidino]-

3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (76). The compound 76
(25.0 m g, 51%) was prepared from 66 (40.0 mg, 77.7 umol) in a manner similar to that
described for the preparation of 70. Foam. *H-NMR (400 MHz, CDCls) 8] 1.50-1.90
(8H, m), 1.92-2.03 (2H, m), 2.11-2.36 (2H, m), 2.52-2.70 (3H, m), 2.88-3.03 (2H, m),
3.25-3.35 (1H, m), 3.82-3.93 (1H, m), 4.09 (1H, d, J = 15.3 Hz), 4.23-4.33 (2H, m),
4.36-4.44 (1H, m), 4.49 (1H, ddd, J = 12.8, 4.3 and 4.3 Hz), 5.42 (1H, d, J = 15.3 Hz),
6.37 (1H, s), 7.20-7.28 (2H, m), 7.28-7.38 (3H, m), 7.69 (2H, s), 7.80 (1H, s). HRMS
(FAB™) calcd for CssHssFsN4O2 (M*+1) 633.2664, found 633.2638. Anal. Calcd for
Ca3H34FsN4O2 H20: C 60.92, H 5.27, N 8.61; Found: C 60.93, H 5.27, N 8.50.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-phenyl-9-[4-(piperidino)piperidino]-3,4,5,6-
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tetrahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (77). The compound 77 (24.0 m g,
48%) was prepared from 66 (40.0 mg, 77.7 umol) in a manner similar to that described
for the preparation of 70. Foam. *H-NMR (400 MHz, CDCl3) 801 1.40-1.98 (15H, m),
2.11-2.25 (1H, m), 2.47-2.64 (3H, m), 2.82-2.92 (1H, m), 3.26-3.35 (1H, m),
3.84-3.93 (1H, m), 4.09 (1H, d, J = 15.3 Hz), 4.23-4.33 (1H, m), 4.38-4.53 (2H, m),
5.42 (1H, d, J = 15.3 Hz), 6.37 (1H, s), 7.20-7.38 (5H, m), 7.69 (2H, s), 7.80 (1H, s).
HRMS (EI) calcd for CasHzsFsN4O2 (M™) 646.2742, found 646.2731. Anal. Calcd for
CaaH36FsN4O2 /2 H20: C 62.28, H 5.53, N 8.54; Found: C 62.21, H 5.56, N 8.35.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-fluorophenyl)-9-[4-(pyrrolidinyl)piperi-
dino]-3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (79). The compound
79 (63.4 m g, 52%) was prepared from 68 (100 mg, 0.187 mmol) in a manner similar to
that described for the preparation of 70. Foam. 'H-NMR (400 MHz, CDCls) §L1
1.50-1.87 (8H, m), 1.93-2.04 (2H, m), 2.13-2.34 (2H, m), 2.53-2.69 (3H, m),
2.91-3.05 (2H, m), 3.20-3.30 (1H, m), 3.77-3.88 (1H, m), 4.10 (1H, d, J = 15.3 Hz),
4.23-4.35 (2H, m), 4.35-4.44 (1H, m), 4.48-4.56 (1H, m), 5.42 (1H, d, J = 15.3 Hz),
6.37 (1H, s), 6.98-7.05 (1H, m), 7.14-7.20 (1H, m), 7.27-7.37 (2H, m), 7.71 (2H, s),
7.79 (1H, s). HRMS (EI) calcd for C3sHs3F7N4O2 (M¥) 650.2492, found 650.2451. Anal.
Calcd for CssHssF7N4O2 H2O: C 59.28, H 4.97, N 8.38; Found: C 59.25, H 4.83, N 8.24.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-9-[4-(pyrrolidinyl)piperi-

dino]-3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (78). The compound
78 (57.7 m g, 48%) was prepared from 67 (100 mg, 0.182 mmol) in a manner similar to
that described for the preparation of 70. Foam. 'H-NMR (400 MHz, CDCls) 801
1.49-1.86 (9H, m), 1.92-2.03 (2H, m), 2.10-2.32 (2H, m), 2.51-2.66 (3H, m),
2.91-3.04 (2H, m), 3.12-3.23 (1H, m), 3.74-3.85 (1H, m), 4.02 (1H, d, J = 15.3 Hz),
4.21-4.42 (2H, m), 4.45-456 (1H, m), 5.37 (1H, d, J = 15.3 Hz), 6.28 (1H, s),
7.20-7.36 (3H, m), 7.38-7.44 (1H, m), 7.64 (2H, s), 7.76 (1H, s). HRMS (El) calcd for
Ca3H33CIFsN4O, (M) 666.2196, found 666.2206. Anal. Calcd for CssHasCIFsNsO, Y2
H.0: C 58.62, H 4.92, N 8.29; Found: C 58.22, H 4.89, N 8.09.

5-[3,5-Bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-[4-(pyrrolidinyl)piperi-
dino]-3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (80). The compound
80 (58.2 m g, 48%) was prepared from 69 (100 mg, 0.190 mmol) in a manner similar to
that described for the preparation of 70. Foam. This compound exists as a mixture of
slowly interconverting conformational isomers (atropisomers). *H-NMR (400 MHz,
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CDCl3): 6 1.50-2.01 (10H, m), 2.04-2.20 (1H, m), 2.20-2.36 (3H, m), 2.54-2.67 (4H,
m), 2.88-3.02 (2H, m), 3.11-3.23 (1H, m), 3.63-3.83 (1H, m), 3.94 (0.5H, d, J = 15.3
Hz), 3.95 (0.5H, d, J = 15.3 Hz), 4.20-4.51 (4H, m), 5.36 (0.5H, d, J = 15.3 Hz), 5.39
(0.5H, d, J = 15.3 Hz), 6.26 (1H, s), 6.79 (0.5H, d, J = 7.3 Hz), 7.02-7.09 (0.5H, br),
7.10-7.16 (0.5H, br), 7.18-7.28 (2H, m), 7.28-7.33 (0.5H, br), 7.53 (2H, s), 7.76 (1H, s).
HRMS (EI): calcd for CaaHssFsN4O2 (M™) 646.2742, found 646.2704. Anal. Calcd for
Ca4H3sFsN4O2 H20: C 61.44, H 5.46, N 8.43; Found: C 61.57, H5.33, N 8.37.

4,6-Dichloro-2-morpholinopyrimidine (102). To a solution of 2-amino-4,6-
dichloropyrimidine (2.46 g, 15.0 mmol) in DMF (75 mL), 2-bromoethylether (3.65 g,
15.7 mmol) and K>CO3z (8.29 g, 60.0 mmol) was added, and the mixture was stirred
under reflux for 3 h. Then the mixture was dilluted with AcOEt, and was washed with
brine, and dried over Na>SO4, and then concentrated in vacuo. Flash chromatography
(Hexane : AcOEt = 5:1) of residue gave 102 (985 mg, 28%). HRMS (EI) calcd for
CgHgCloN3sO (M) 233.0123, found 233.0152.

4,6-Dichloro-2-morpholinopyrimidine-5-carboxylic acid (90). To a solution of
LDA (prepared by reaction of diisopropylamine (0.70 mL, 5.0 mmol) in THF (25 mL)
and n-butyllithium (3.1 mL, 1.60 M, 5.0 mmol) at —20°C for 30 min.) was added a
solution of 102 (953 mg, 4.07 mmol) in THF (5 mL) at —78°C. The mixture was stirred
at the same temperature for 4 h, and then introduced CO gas for 10 min. After the
reaction was quenched by the addition of water and 2N HCI (8 mL), the mixture was
extracted with ethyl acetate. The combined extracts dried over anhydrous Na>SOg,
filtered, and then concentrated in vacuo. The residue was recrystallized from toluene to
afford 90 as a pale yellow solid (1.93 g, 58 %). HRMS (EI) calcd for CoHoCI2N3O3 (M™)
277.0021, found 277.0038.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-chloro-2-morpholino-6,7,8,9-tetrahydro-
5H-pyrimido[4,5-b][1,5]oxazocin-5-one (103). To a mixture of 90 (1.10 g, 3.96 mmol)
and thionyl chloride (3 mL) was added three drops of DMF and the mixture was
refluxed for 2 h. The mixture was concentrated. The solution of the residue in THF (40
mL) was added dropwise to a solution of 3-[[3,5-bis(trifluoromethyl)benzyl]amino]-
1-propanol (1.25 g, 4.15 mmol) and triethylamine (1.7 mL) in THF (40mL) at 0°C. The
mixture was stirred for 1 h at 0°C and then for 3 h at room temperature. The resulting
mixture was diluted with ethyl acetate, then washed with water and brine. The organic
layer was dried over anhydrous Na»SOs, filtered, then concentrated in vacuo.
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Flashchromatography (AcOEt:Hexane = 1:1) of residue gave foam (1.83 g, 82%). To a
solution of the residue (1.77 g, 3.15 mmol) in THF (30 mL) was added sodium hydride
(150 mg, 3.75 mmol, 60% oil suspension) and the mixture was refluxed for 3 h. The
resulting mixture was added H20, and diluted with ethyl acetate, then washed with
water and brine. The organic layer was dried over anhydrous Na»>SOs, filtered, then
concentrated in vacuo. Flashchromatography (AcOEt:Hexane = 2:1) of residue gave
103 (1.17 g, 71%). HRMS (El) calcd for C21H1sCIFsN4Os (M*) 524.1050, found
524.1030.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-morpholono-4-phenyl-6,7,8,9-tetrahydro-
5H-pyrimido[4,5-b][1,5]oxazocin-5-one (89). The compound 89 (80.9 m g, 95%) was
prepared from 103 (78.8 mg, .0.15 mmol) in @ manner similar to that described for the
preparation of 10. HRMS (EI) calcd for C27H24FsN4O3 (M™) 566.1753, found 566.1760.

4,6-Dichloro-2-[4-(pyrrolidinyl)piperinino]pyrimidine (105). To a solution of
4-(pyrrolidinyl)piperinine (2.01 g, 13.0 mmol) in 4 mol/L HCl-dioxane (3.3 mL),
cyanamide (1.10 g, 26.2 mmol), butanol (20mL) was added, and the mixture was stirred
at 120°C for 3 h. Then the mixture was evaporated in vacuo. To a solution of Na
(550mg, 23.9 mmol) in EtOH (30 mL), the residue and ethyl malonate (1.93 g, 12.0
mmol) was added and sttired under reflux for 5 h. The mixture was evaporated in vacuo.
The residue was added POCI3z (70 mL, 0.75 mol), and the mixture was sttired under
reflux for 2 h. The mixture was evaporated in vacuo, the residue was dissolved in H.O
and NaHCO3z was added, and ajdjust to pH = 10. The mixture was extracted with AcOEt
and dried over Na2SO4 and then concentrated in vacuo. Flash chromatography (AcOEt :
MoOH = 3:1) of residue gave 105 (787 mg, 22%). HRMS (EI) calcd for C13H18Cl2N4
(M™) 300.0909, found 300.0923.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-chloro-2-[4-(pyrrolidinyl)piperinino]-
6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (82). To a solution of
LDA (prepared by reaction of diisopropylamine (0.50 mL, 3.6 mmol) in THF (8 mL)
and n-butyllithium (2.0 mL, 1.60 M, 3.2 mmol) at —20°C for 30 min.) was added a
solution of 105 (787 mg, 2.61 mmol) in THF (5 mL) at —78°C. The mixture was stirred
at the same temperature for 5 h, and then introduced CO gas for 10 min. After the
reaction was quenched by the addition of water and 2N HCI, then concentrated in vacuo.
To a mixture of the residue and thionyl chloride (10 mL) was added five drops of DMF
and the mixture was refluxed for 3 h. The mixture was concentrated. The solution of the
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residue in THF (5 mL) was added dropwise to a solution of
3-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-propanol (787 mg, 2.61 mmol) and
triethylamine (1.2 mL) in THF (20 mL) at 0°C. The mixture was stirred for 0.5 h at 0°C
and then for 1 h at room temperature. The resulting mixture was diluted with ethyl
acetate, then washed with sat. ag. NaHCOg3 and brine. The organic layer was dried over
anhydrous Na»SOgs, filtered, then concentrated in vacuo. Flashchromatography
(AcOEt:MeOH = 2:1) of residue gave foam (1.30 g, 79%). To a solution of the residue
(1.23 g, 1.96 mmol) in THF (30 mL) was added sodium hydride (100 mg, 2.50 mmol,
60% oil suspension) and the mixture was refluxed for 24 h. The resulting mixture was
added H-O, and diluted with ethyl acetate, then washed with water and brine. The
organic layer was dried over anhydrous Na>SOg, filtered, then concentrated in vacuo.
Flashchromatography (AcOEt:MeOH = 1:1) of residue gave 82 (180 mg, 16%). HRMS
(E) calcd for Ca6H2sCIFsNsO2 (M*) 591.1836, found 591.1826.

6-[3,5-Bis(trifluoromethyl)benzyl]-(4-methylphenyl)-2-[4-(pyrrolidinyl)piperidi-
noJ-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (81). The compound
81 (45.0 m g, 51%) was prepared from 82 (80.0 mg, .0.140 mmol) in a manner similar
to that described for the preparation of 70. HRMS (EI) calcd for CszHzsFsNsO2 (M)
647.2695, found 647.2707.

4,6-Dichloro-2-(methylthio)pyrimidine-5-carboxylic acid (99). The compound 99
(1.93 g, 58 %) was prepared from 4,6-Dichloro-2-(methylthio)pyrimidine (2.70 g, 13.8
mmol) in a manner similar to that described for the preparation of 90. Mp: 160-163°C.
'H-NMR (400 MHz, CDCls): & 2.61 (1H, s). HRMS (EI) for CeH4CI2N202S (M*): calcd,
237.9371; found, 237.9383. Anal. calcd for CeHsCI2N20,S: C, 30.14; H, 1.69; N, 11.72,
Found: C, 30.07; H, 1.57; N, 11.60.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-chloro-2-methylthio-6,7,8,9-tetrahydro-5H-
pyrimido[4,5-b][1,5]oxazocin-5-one (110). To a mixture of 99 (14.0 g, 58.6 mmol) and
thionyl chloride (40 mL) was added three drops of DMF and the mixture was refluxed
for 2 h. The mixture was concentrated. The solution of the residue in THF (80 mL) was
added dropwise to a solution of 3-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-propanol
(18.5 g, 61.4 mmol) and triethylamine (40mL) in THF (100mL) at 0°C. The mixture
was stirred for 1 h at 0°C and then for 2 h at room temperature. After soncentration in
vacuo, to a solution of the residue in DMF (60 mL) was added pottassium carbonate
(24.3 g, 0.176mol) and the mixture atirred for 1 h at 80°C. The resulting mixture was
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diluted with ethyl acetate, then washed with water and brine. The organic layer was
dried over anhydrous NaySOs, filtered, then concentrated in vacuo.
Flashchromatography (AcOEt:Hexane = 1:1) of residue gave 110 as a pale yellow solid
(17.8 g, 63%). Mp: 140-143°C. 'H-NMR (400 MHz, CDCl3) & 2.00-2.12 (1H, m),
2.20-2.30 (1H, m), 2.60 (3H, s), 3.35 (1H, dd, J = 15.3 and 4.3 Hz), 3.63-3.74 (1H, m),
4.08 (1H, d, J = 15.3 Hz), 4.46-4.58 (2H, m), 5.63 (1H, d, J = 15.3 Hz), 7.88 (3H, 9).
HRMS (EI) for C1gH14CIFsN302S (M*): calcd, 485.0399; found, 485.0358. Anal. calcd
for C1sH14CIFeN302S: C, 44.50; H, 2.90; N, 8.65. Found: C, 44.44; H, 2.79; N, 8.54.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-chloro-2-methylthio-5,6,7,8-tetrahydro-py-

rimido[5,4-f][1,4]oxazepin-5-one (111). The compound 111 (5.15 g, 52%) was
prepared from 99 (5.00 g, 20.9 mmol) and 2-[[3,5-bis(trifluoromethyl)benzyljamino]-
1-ethanol (6.30 g, 21.9 mmol) in a manner similar to that described for the preparation
of 110. Mp: 135-137°C. H-NMR (400 MHz, CDCl3) & 2.58 (3H, s), 3.64 (2H, t, J =
4.9 Hz), 450 (2H, t, J = 4.9 Hz), 4.92 (2H, s), 7.81 (2H, s), 7.86 (1H, s). HRMS (EI) for
Ci7H12CIFgN302S  (M™):  caled, 471.0243; found, 471.0236. Anal. calcd for
C17H12CIFsN302S: C, 43.28; H, 2.56; N, 8.91. Found: C, 43.14; H, 2.48; N, 8.68.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-chloro-2-methylthio-5,6,7,8,9,10-hexahydro-
pyrimido[4,5-b][1,5]diazocin-5-one (139). To a mixture of 99 (15.0 g, 62.7 mmol) and
thionyl chloride (45 mL) was added DMF (0.50 mL) and the mixture was refluxed for 2
h. The mixture was concentrated. The solution of the residue in THF (100 mL) was
added dropwise to a solution of 3-[[3,5-bis(trifluoromethyl)benzyl]lamino]-1-(Boc-
amino)propane (25.6 g, 63.9 mmol) and triethylamine (40.0 mL, 0.287 mol) in THF
(100 mL) at 0°C. The mixture was stirred for 1 h at 0°C and then for 2 h at room
temperature. The resulting mixture was diluted with ethyl acetate, then washed with
water and brine. The organic layer was dried over anhydrous Na»SOg, filtered, then
concentrated in vacuo. Flashchromatography (Hexane: AcOEt = 3:1) of residue was
dissolved in 20% (w/w) HCI-EtOH (50mL) and stand for 2 h at room temperature. After
concentration in vacuo, to a solution of the residue in DMF (60 mL) was added
pottassium carbonate (16.5 g, 0.119 mol) and the mixture atirred for 1 h at 80°C. The
resulting mixture was diluted with ethyl acetate, then washed with water and brine. The
organic layer was dried over anhydrous Na.SOs, filtered, then concentrated in vacuo.
Flashchromatography (AcOEt:Hexane = 1:1) of residue gave 139 as a pale yellow foam
(23.4 g, 81 %). 'H-NMR (400 MHz, CDCls) § 1.80-2.02 (2H, m), 2.49 (3H, ),
3.23-3.36 (2H, m), 3.38-3.49 (1H, m), 3.67-3.78 (1H, m), 3.92 (1H, d, J = 15.3 Hz),
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5.59 (1H, d, J = 15.3 Hz), 5.84 (1H, t, J = 7.3 Hz), 7.82 (1H, s), 7.84 (2H, s). HRMS
(El) for C1gHisCIFeN4OS (M™): calcd, 484.0559; found, 484.0598. Anal. calcd for
C1sH15CIFsN4OS: C, 44.59; H, 3.12; N, 11.56. Found: C, 44.56; H, 3.04; N, 11.46.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-chloro-2-methylthio-6,7,8,9-tetrahydro-5H-

pyrimido[4,5-e][1,4]diazepin-5-one (140). The compound 140 (6.22 g, 68%) was
prepared from 99 (5.00 g, 20.9 mmol) and 2-[[3,5-bis(trifluoromethyl)benzyl]amino]-1-
(Boc-amino)ethane (8.24 g, 21.3 mmol) in a manner similar to that described for the
preparation of 63. Foam. *H-NMR (400 MHz, CDCls3) & 2.54 (3H, s), 3.59-3.68 (4H, m),
4.90 (2H, s), 5.66 (1H, br), 7.84 (2H, s), 7.88 (1H, s). HRMS (EI) for C17H13CIFgN4OS
(M™): calcd, 470.0403; found, 470.0385. Anal. calcd for C17H13CIFsN4OS: C, 43.37; H,
2.78; N, 11.90. Found: C, 43.29; H, 2.69; N, 11.84.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-methylthio-4-phenyl-6,7,8,9-tetrahydro-5H-
pyrimido[4,5-b][1,5]oxazocin-5-one (113). The compound 113 (2.28 g, 86%) was
prepared from 110 (2.43 g, 5.00 mmol) in a manner similar to that described for the
preparation of 10. Mp: 143-146°C. 'H-NMR (400 MHz, CDCls) § 2.02-2.22 (2H, m),
2.58 (3H, s), 3.43-3.52 (1H, m ), 3.84-3.94 (1H, m), 4.24 (1H, d, J = 15.3 Hz),
4.39-4.46 (2H, m), 5.36 (1H, d, J = 15.3 Hz), 7.25-7.32 (2H, m), 7.37-7.46 (3H, m),
7.76 (2H, s), 7.87 (1H, s). HRMS (EI) for C24H19FsN302S (M™): calcd, 527.1102; found,
527.1130. Anal. calcd for C24H19FsN3O2S: C, 54.65; H, 3.63; N, 7.97. Found: C, 54.64;
H, 3.64; N, 7.70.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-methylthio-6,7,8,9-tet-

rahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (112). The compound 112 (5.12 g,
95%) was prepared from 110 (4.86 g, 10.0 mmol) in a manner similar to that described
for the preparation of 10. Mp: 144-145°C. *H-NMR (400 MHz, CDCls) § 1.95-2.07
(1H, m), 2.14-2.26 (1H, m), 2.23 (3H, s), 2.56 (3H, s), 3.33 (1H, dd, J = 15.3 and 4.9
Hz), 3.71-3.81 (1H, m), 3.87 (1H, d, J = 14.7 Hz), 4.37-4.48 (2H, m), 5.31 (1H, d, J =
14.7 Hz), 6.92 (1H, d, J = 7.3 Hz), 7.04 (1H, dd, J = 7.3 and 7.3 Hz), 7.20-7.25 (2H, m),
7.56 (2H, s), 7.82 (1H, s). HRMS (EI) for C2sH21FsN302S (M™): calcd, 541.1259; found,
541.1241. Anal. calcd for CasH21FsN3O2S: C, 55.45; H, 3.91; N, 7.76. Found: C, 55.39;
H, 3.78; N, 7.56.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methoxylphenyl)-2-methylthio-6,7,8,9-
tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (114). The compound 114 (1.96 g,
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88%) was prepared from 110 (1.95 g, 4.01 mmol) in a manner similar to that described
for the preparation of 10. Mp: 164-165°C. H-NMR (400 MHz, CDCls) & 1.97-2.14
(2H, m), 2.56 (3H, s), 3.32-3.43 (1H, m), 3.39 (3H, s), 3.77-3.88 (1H, m), 4.05 (1H, d,
J =14.7 Hz), 4.34-4.49 (2H, m), 5.19 (1H, d, J = 14.7 Hz), 6.74 (1H, d, J = 7.9 H2),
7.01 (1H,dd, J=7.9 and 7.9 Hz), 7.34 (2H, dd, J = 7.9 and 7.9 Hz), 7.69 (2H, s), 7.83
(1H, s). HRMS (EI) for CasH21FsN30sS (M™): calcd, 557.1208; found, 557.1216. Anal.
calcd for C2sH21FsN3OsS: C, 53.86; H, 3.80; N, 7.54. Found: C, 53.49; H, 3.63; N, 7.28.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-fluorophenyl)-2-methylthio-6,7,8,9-tetra-

hydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (115). The compound 115 (245 mg,
90%) was prepared from 110 (243 mg, 0.501 mmol) in a manner similar to that
described for the preparation of 10. Mp: 154-156°C. *H-NMR (400 MHz, CDCls) &
2.01-2.17 (2H, m), 2.58 (3H, s), 3.33-3.43 (1H, m), 3.75-3.86 (1H, m), 4.02 (1H, d, J =
15.3 Hz), 4.38-4.52 (2H, m), 5.37 (1H, d, J = 15.3 Hz), 6.90-6.97 (1H, m), 7.22 (1H,
ddd,J=7.3,7.3 and 1.2 Hz), 7.33-7.41 (1H, m), 7.51 (1H, ddd, J = 7.3, 7.3 and 1.8 Hz),
7.74 (2H, s), 7.84 (1H, s). HRMS (FAB) for C24H19F7N302S (M*+1): calcd, 546.1086;
found, 546.1108. Anal. calcd for C24H18F7N3O.S: C, 52.85; H, 3.33; N, 7.70. Found: C,
52.87; H, 3.29; N, 7.39.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-methylthio-5,6,7,8-tet-
rahydropyrimido[5,4-f][1,4]oxazepin-5-one (116). The compound 116 (2.13 g, 81%)
was prepared from 111 (2.36 g, 5.00 mmol) in a manner similar to that described for the
preparation of 10. Mp: 209-211°C. *H-NMR (400 MHz, CDCls) & 2.30 (3H, s), 2.59
(3H, s), 3.69 (2H, t, J = 4.9 Hz), 4.60 (2H, t, J = 4.9 Hz), 4.76 (2H, s), 7.08 (1H, dd, J =
7.3 and 1.2 Hz), 7.21 (1H, t, J = 7.3 Hz), 7.27-7.37 (2H, m), 7.66 (2H, s), 7.84 (1H, s).
HRMS (EI) for C24H19FsN302S (M™): calcd, 527.1102; found, 527.1130. Anal. calcd for
C24H19FsN302S Y/sH,0: C, 54.28; H, 3.61; N, 7.91. Found: C, 54.23; H, 3.64; N, 7.54.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(4-fluoro-2-methylphenyl)-2-methylthio-
5,6,7,8,9,10-haxahydropyrimido[4,5-b][1,5]diazocin-5-one (141). The compound 141
(540 mg, 99 %) was prepared from 139 (485 mg, 1.00 mmol) in a manner similar to that
described for the preparation of 10. Foam. *H-NMR (400 MHz, CDCls) § 1.77-2.00
(2H, m), 2.15-2.36 (3H, m), 2.48 (3H, s), 3.23-3.42 (3H, m), 3.74 (1H, d, J = 15.3 Hz),
3.77-3.88 (1H, m), 5.34 (1H, d, J = 15.3 Hz), 5.77 (1H, t, J = 7.3 Hz), 6.85-7.08 (2H,
m), 7.15-7.24 (2H, m), 7.55 (2H, s), 7.80 (1H, s). HRMS (EI) for C2sH2FsN4OS (M*):
calcd, 540.1419; found, 540.1390. Anal. calcd for CasH22FsN4OS: C, 55.55; H, 4.10; N,
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10.37. Found: C, 55.28; H, 4.06; N, 10.19.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-methylthio-6,7,8,9-tet-

rahydro-5H-pyrimido[4,5-e][1,4]diazepin-5-one (142). The compound 142 (2.63 g,
99 %) was prepared from 140 (2.36 g, 5.01 mmol) in a manner similar to that described
for the preparation of 10. Mp: 248-250°C. H-NMR (400 MHz, CDCls) § 2.34 (3H, s),
2.52 (3H, s), 3.64 (4H, brs), 4.69 (2H, brs), 5.59 (1H, brs), 7.11 (1H, dd, J=7.3and 1.2
Hz), 7.19 (1H, ddd, J = 7.3, 7.3 and 1.2 Hz), 7.23-7.32 (2H, m), 7.63 (2H, s), 7.81 (1H,
s). HRMS (EI) for C24H20FsN4OS (M™): calcd, 526.1262; found, 526.1232. Anal. calcd
for C24H20FsN4OS: C, 54.75; H, 3.83; N, 10.64. Found: C, 54.57; H, 3.68; N, 10.46.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-methylsulfonyl-4-phenyl-6,7,8,9-tetrahydro-
5H-pyrimido[4,5-b][1,5]oxazocin-5-one (118). To a solution of 113 (2.15 g, 4.08
mmol) in THF (8 mL) was added mCPBA (2.12 g, 12.3 mmol) portionwise under ice
cooling. The mixture was stirred for 30 min at 0°C and then for 3 h at room temperature.
The resulting mixture was diluted with ethyl acetate, then washed with saturated sodium
hydrogen carbonate. The organic layer was dried over anhydrous Na>SOs, filtered, then
concentrated in vacuo. Flashchromatography (AcOEt) of residue gave 118 as a pale
colorless solid (17.8 g, 63%). Mp: 239-241°C. H-NMR (400 MHz, CDCl3) §
2.10-2.32 (2H, m), 3.36 (3H, s), 3.52-3.61 (1H, m), 3.78-3.88 (1H, m), 4.10 (1H, d, J =
15.3 Hz), 4.48-4.59 (2H, m), 5.36 (1H, d, J = 15.3 Hz), 7.29 (2H, dd, J = 7.9 and 7.9
Hz), 7.42-7.50 (3H, m), 7.77 (2H, s), 7.90 (1H, s). HRMS (EI) for CasH19FsN304S
(M*): calcd, 559.1000; found, 559.0974. Anal. calcd for C22H19FsN304S: C, 51.52; H,
3.42; N, 7.51. Found: C, 51.39; H, 3.32; N, 7.29.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-methylsulfonyl-4-(2-methylphenyl)-6,7,8,9-

tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (117). The compound 117 (4.98 g,
100%) was prepared from 112 (4.50 g, 8.31 mmol) in a manner similar to that described
for the preparation of 118. Mp: 211-212°C. *H-NMR (400 MHz, CDCl3) & 2.03-2.14
(1H, m), 2.23 (3H, s), 2.17-2.33 (1H, m), 3.34 (3H, s), 3.44 (1H, dd, J = 15.3 and 5.5
Hz), 3.66-3.77 (1H, m), 3.91 (1H, d, J = 14.7 Hz), 4.48-4.60 (2H, m), 5.29 (1H, d, J =
14.7 Hz), 6.88 (1H, d, J = 7.3 Hz), 7.02 (1H, dd, J = 7.3 and 7.3 Hz), 7.22-7.32 (2H, m),
7.57 (2H, s), 7.84 (1H, s). HRMS (EI) for C2sH21FsN304S (M™): caled, 573.1157; found,
573.1144. Anal. calcd for CasH21FsN3O4S: C, 52.36; H, 3.69; N, 7.33. Found: C, 52.40;
H, 3.52; N, 7.05.
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6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methoxylphenyl)-2-methylsulfonyl-

6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (119). The compound 119
(1.75 g, 85%) was prepared from 114 (1.80 g, 3.23 mmol) in a manner similar to that
described for the preparation of 118. Mp: 202-206°C. *H-NMR (400 MHz, CDCls) §
2.06-2.23 (2H, m), 3.35 (6H, s), 3.41-3.48 (1H, m), 3.72-3.82 (2H, m), 4.05 (1H, d, J =
14.7 Hz), 4.45-4.60 (2H, m), 5.52 (1H, d, J = 14.7 Hz), 6.73 (1H, d, J = 7.3 Hz), 7.04
(1H, dd, J = 7.3 and 7.3 Hz), 7.35-7.43 (2H, m), 7.69 (2H, s), 7.86 (1H, s). HRMS (EI)
for CasH21FsN3OsS (M¥): caled, 589.1106; found, 589.1082. Anal. calcd for
CasH21FsN30sS: C, 50.94; H, 3.59; N, 7.13. Found: C, 50.77; H, 3.43; N, 6.90.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-fluorophenyl)-2-methylsulfonyl-6,7,8,9-

tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (120). The compound 120 (215
mg, 92%) was prepared from 115 (221 mg, 0.405 mmol) in a manner similar to that
described for the preparation of 118. Mp: 202-205°C. *H-NMR (400 MHz, CDCls) §
2.07-2.26 (2H, m), 3.36 (3H, s), 3.43-3.53 (1H, m), 3.71-3.82 (1H, m), 4.06 (1H, d, J =
14.7 Hz), 4.50-4.62 (2H, m), 5.36 (1H, d, J = 14.7 Hz), 6.90-6.97 (1H, m), 7.25 (1H,
ddd, J=7.3, 7.3 and 1.2 Hz), 7.39-7.47 (1H, m), 7.55 (1H, ddd, J = 7.3, 7.3 and 1.8 Hz),
7.75 (2H, s), 7.87 (1H, s). HRMS (FAB") for C24H19F7N304S (M*+1): calcd, 578.0985;
found, 578.1015. Anal. calcd for C24H18F7N304S: C, 49.92; H, 3.14; N, 7.28. Found: C,
49.91; H, 3.07; N, 7.17.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-methylsulfonyl-5,6,7,8-

tetrahydropyrimido[5,4-f][1,4]oxazepin-5-one (121). The compound 121 (1.73 g,
84%) was prepared from 116 (1.95 g, 3.70 mmol) in a manner similar to that described
for the preparation of 118. Mp: 197—200°C. *H-NMR (400 MHz, CDCls) § 2.33 (3H, s),
3.37 (3H, ), 3.77 (2H, t, I = 4.9 Hz), 4.71 (2H, t, J = 4.9 Hz), 4.79 (2H, s), 7.05 (1H,
brd, J = 7.3 Hz), 7.23 (1H, t, J = 7.3 Hz), 7.33 (1H, d, J = 7.3 Hz), 7.40 (1H, ddd, J =
7.3, 7.3 and 1.2 Hz), 7.68 (2H, s), 7.88 (1H, s). HRMS (EI) for C24H19FsN304S (M*):
calcd, 559.1000; found, 559.1016. Anal. calcd for Ca4H19FsN304S /10H20: C, 51.36; H,
3.41; N, 7.49. Found: C, 51.02; H, 3.39; N, 7.19.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-methylsulfonyl-
5,6,7,8,9,10-hexahydropyrimido[4,5-b][1,5]diazocin-5-one (143). The compound 143
(335 mg, 65%) was prepared from 141 (490 mg, 0.907 mmol) in a manner similar to
that described for the preparation of 118. Mp: 276-279°C. *H-NMR (400 MHz, CDCls)
8 1.87-2.07 (2H, m), 2.24 (3H, s), 3.27 (3H, s), .3.33-3.46 (3H, m), 3.71-3.83 (1H, m),
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3.78 (1H, d, J = 15.3 Hz), 5.32 (1H, d, J = 15.3 Hz), 6.41 (1H, t, J = 7.3 Hz), 6.85-6.94
(1H, br), 7.02 (1H, t, J = 7.3 Hz), 7.20-7.28 (2H, m), 7.55 (2H, s), 7.82 (1H, s). HRMS
(El) for CosH2FsN4O3S (MY): caled, 572.1317; found, 572.1290. Anal. calcd for
CosH2oFsN403S Y/20H,0: C, 52.36: H, 3.87; N, 9.77. Found: C, 52.73: H, 3.85; N, 9.37.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-methylsulfonyl-6,7,8,9-

tetrahydro-5H-pyrimido[4,5-e][1,4]diazepin-5-one (144). The compound 144 (410
mg, 15%) was prepared from 142 (2.50 g, 4.75 mmol) in a manner similar to that
described for the preparation of 118. Mp: 307-310°C. *H-NMR (400 MHz, DMSO-d6)
6 2.23 (3H, s), 3.30 (3H, s), 3.51-3.58 (2H, m), 3.76-3.87 (2H, br), 4.62-4.74 (2H, br),
7.05 (1H, t, J =7.3Hz), 7.17-7.24 (2H, m), 7.27 (1H, ddd, J = 7.3, 7.3 and 1.2 Hz), 7.84
(2H, s), 8.06 (1H, s), 8.68-8.73 (1H, br). HRMS (EI) for C2sH20FsN4O3S (M™): calcd,
558.1160; found, 558.1156. Anal. calcd for C24H20FsN4O3S: C, 51.61; H, 3.61; N, 10.03.
Found: C, 51.38; H, 3.45; N, 9.95.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-[4-(1-pyrrolodinyl)pipe-
ridino]-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one  (81). To a
solution of 117 (1.50 g, 2.62 mmol) in 1,4-dioxane (10 mL) was added
diisopropylethylamine (1 mL) and 4-(pyrrolidinyl)piperidine (485 mg, 3.14 mmol) at
room temperature and the mixture was refluxed for 3 h. The resulting mixture was
diluted with ethyl acetate, then washed with water and brine. The organic layer was
dried over anhydrous Na»SO4, filtered, then concentrated in vacuo.
Flashchromatography (AcOEt:MeOH = 3:1) of residue gave 81 as a colorless foam
(1.08 g, 64 %). *H-NMR (400 MHz, CDCls) & 1.45-1.58 (2H, m), 1.75-1.87 (4H, m),
1.87-2.05 (4H, m), 2.05-2.18 (2H, m), 2.18-2.37 (1H, m), 2.25 (3H, s), 2.57-2.69 (3H,
m), 2.90-3.01 (2H, m), 3.23-3.32 (1H, m), 3.76-3.89 (1H, m), 3.84 (1H, d, J = 15.3 Hz),
4.27-4.41 (2H, m), 4.67-4.80 (1H, m), 5.32 (1H, d, J = 15.3 Hz), 6.92-6.98 (1H, m),
7.02-7.08 (1H, m), 7.18-7.25 (2H, m), 7.57 (2H, s), 7.80 (1H, s). HRMS (EI) for
Ca3HssFsNsO2 (M™): caled, 647.2695; found, 647.2707. Anal. calcd for CazHzsFeNsO2
/sH,0: C, 60.86; H, 5.42; N, 10.75. Found: C, 60.47; H, 5.40; N, 10.47.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-[4-(2-pyridyl)-1-pipera-
zinyl]-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (122). The
compound 122 (77.1 mg, 88%) was prepared from 117 (86.0 mg, 0.150 mmol) in a
manner similar to that described for the preparation of 81. Foam. *H-NMR (400 MHz,
CDCl3) 6 1.92-2.03 (1H, m), 2.08-2.20 (1H, m), 2.27 (3H, s), 3.29 (1H, dd, J = 15.3
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and 4.3 Hz), 3.53-3.66 (4H, m), 3.78-3.89 (1H, m), 3.85 (1H, d, J = 15.3 H2z),
3.92-4.03 (4H, m), 4.30-4.43 (2H, m), 5.33 (1H, d, J = 15.3 Hz), 6.63-6.69 (2H, m),
6.93-6.99 (1H, m), 7.02-7.08 (1H, m), 7.20-7.28 (2H, m), 7.46-7.53 (1H, m), 7.57 (2H,
s), 7.80 (1H, s), 8.20 (1H, dd, J = 4.9 and 1.2 Hz). HRMS (EI) for C33H30FsNsO2 (M™):
calcd, 656.2334; found, 656.2310. Anal. calcd for Cs3H3oFsNsO2: C, 60.36; H, 4.61; N,
12.80. Found: C, 60.25; H, 4.63; N, 12.92.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-(1-imidazolyl)-4-(2-methylphenyl)-6,7,8,9-

tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (123). The compound 123 (53.8
mg, 64%) was prepared from 117 (86.0 mg, 0.150 mmol) in a manner similar to that
described for the preparation of 81. Foam. *H-NMR (400 MHz, CDCls) § 2.01-2.12
(1H, m), 2.21-2.32 (4H, m), 3.41 (1H, dd, J = 15.6 and 4.9 Hz), 3.74-3.85 (1H, m),
3.91 (1H, d, J = 14.6 Hz), 4.45-4.57 (2H, m), 5.32 (1H, d, J = 14.6 Hz), 6.94 (1H, d, J =
7.8 Hz), 7.07 (1H, dd, J = 7.8 and 7.8 Hz), 7.14 (1H, d, J = 1.0 Hz), 7.27-7.33 (2H, m),
7.59 (2H, s), 7.84 (1H, s), 7.86 (1H, d, J = 1.0 Hz), 8.58 (1H, s). HRMS (El) for
Co7H21FsNsO2 (M™): caled, 561.1599; found, 561.1597. Anal. calcd for Co7H21FeNsO2:
C, 57.76; H, 3.77; N, 12.47. Found: C, 57.53; H, 3.69; N, 12.31.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-morpholino-6,7,8,9-tet-

rahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (124). The compound 124 (50.4 mg,
87%) was prepared from 117 (57.4 mg, 0.100 mmol) in a manner similar to that
described for the preparation of 81. Foam. 'H-NMR (400 MHz, CDCls) & 1.91-2.03
(1H, m), 2.08-2.19 (1H, m), 2.25 (3H, s), 3.28 (1H, dd, J = 15.3 and 4.3 Hz), 3.68-3.76
(4H, m), 3.76-3.89 (6H, m), 4.30-4.42 (2H, m), 5.32 (1H, d, J = 15.3 Hz), 6.92-6.97
(1H, m), 7.01-7.08 (1H, m), 7.19-7.27 (2H, m), 7.57 (2H, s), 7.80 (1H, s). HRMS (EI)
for CosHsFsN4O3 (M™): calcd, 580.1909; found, 580.1948. Anal. calcd for
CasH26FeN4O3: C, 57.93; H, 4.51; N, 9.65. Found: C, 57.80; H, 4.41; N, 9.52.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-[4-(ethoxycarbonyl)piperidino]-4-(2-meth-
ylphenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one  (125). The
compound 125 (64.6 mg, 68%) was prepared from 117 (86.0 mg, 0.150 mmol) in a
manner similar to that described for the preparation of 81. Foam. *H-NMR (400 MHz,
CDCl3) 8 1.25 (3H, t, J = 7.3 Hz), 1.62-1.75 (2H, m), 1.87-2.01 (4H, m), 2.07-2.17
(1H, m), 2.26 (3H, s), 2.50-2.60 (1H, m), 3.00-3.11 (2H, m), 3.27 (1H, dd, J = 14.7 and
4.3 Hz), 3.77-3.88 (1H, m), 3.84 (1H, d, J = 15.3 Hz), 4.14 (2H, q, J = 7.3 Hz),
4.28-4.40 (2H, m), 4.60-4.72 (2H, m), 5.32 (1H, d, J = 15.3 Hz), 6.93-6.98 (1H, m),
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7.02-7.08 (1H, m), 7.18-7.28 (1H, m), 7.57 (2H, s), 7.80 (1H, s). HRMS (EIl) for
Ca2H32FsN4O4 (M™): caled, 650.2328; found, 650.2351. Anal. calcd for CsaHz2FsN4Oa:
C, 59.07; H, 4.96; N, 8.61. Found: C, 58.82; H, 5.00; N, 8.55.

2-(4-Carbamoylpiperidino)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphen-
yl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (126). The compound
126 (70.0 mg, 75%) was prepared from 117 (86.0 mg, 0.150 mmol) in a manner similar
to that described for the preparation of 81. Foam. 'H-NMR (400 MHz, CDCls)
6 1.62-1.77 (2H, m), 1.86-2.02 (3H, m), 2.07-2.18 (1H, m), 2.25 (3H, s), 2.37-2.47
(1H, m), 2.90-3.02 (2H, m), 3.28 (1H, dd, J = 15.3 and 4.9 Hz), 3.77-3.89 (1H, m),
3.85 (1H, d, J = 15.3 Hz), 4.28-4.42 (2H, m), 4.77-4.88 (2H, m), 5.32 (1H, d, J = 15.3
Hz), 5.38-5.49 (2H, brs), 6.92-6.99 (1H, m), 7.01-7.09 (1H, m), 7.19-7.25 (2H, m),
7.57 (2H, s), 7.80 (1H, s). HRMS (EI) for C3oH29FsNsO3 (M*): calcd, 621.2175; found,
621.2142. Anal. calcd for CzoH20FsNsO3 1/oH20: C, 57.14; H, 4.64; N, 11.11. Found: C,
57.18; H, 4.61; N, 11.02.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphen-

yl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (127). The compound
127 (60.7 mg, 65%) was prepared from 117 (86.0 mg, 0.150 mmol) in a manner similar
to that described for the preparation of 81. Mp: 162-164°C. H-NMR (400 MHz,
CDCls) 6 1.92-2.04 (1H, m), 2.10-2.20 (1H, m), 2.13 (3H, s), 2.25 (3H, s), 3.30 (1H,
dd, J = 15.1 and 4.4 Hz), 3.50 (2H, dd, J = 4.4 and 4.4 Hz), 3.63-3.70 (2H, m),
3.76-3.95 (6H, m), 4.30-4.43 (2H, m), 5.32 (1H, d, J = 15.1 Hz), 6.95 (1H, brd, J = 7.3
Hz), 7.05 (1H, br dd, J = 7.3 and 7.3 Hz), 7.20-7.25 (2H, m), 7.57 (2H, s), 7.81 (1H, s).
HRMS (EI) for CsoH29FsNsO3 (M*): caled, 621.217500; found, 621.2192. Anal. calcd
for CaoH20FsNsO3: C, 57.97; H, 4.70; N, 11.27. Found: C, 57.90; H, 4.70; N, 11.33.

2-(4-Acetamido-1-homopiperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-
methylphenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (128). To
a solution of 117 (86.0 mg, 0.150 mmol) in 1,4-dioxane (1 mL) was added
diisopropylethylamine (0.1 mL) and 4-(tert-butoxycarbonylamino)homopiperazine
(36.1 mg, 0.180 mmol) at room temperature and the mixture was refluxed for 5 h. The
resulting mixture was diluted with ethyl acetate, then washed with water and brine. The
organic layer was dried over anhydrous Na2SOs, filtered, then concentrated in vacuo. To
the resulting residue was added 3M HCI-AcOEt (1 mL) under ice cooling. The mixture
was stirred for 30 min at 0°C and then for 1 h at room temperature. The resulting
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mixture was concentrated in vacuo. To a solution of the residue in THF (1 mL) was
added triethylamine (0.1 mL) and acetic anhydride (0.05 mL) portionwise under ice
cooling. The mixture was stirred for 30 min at 0°C. The resulting mixture was diluted
with ethyl acetate, then washed with water. The organic layer was dried over anhydrous
Na>SOs, filtered, then concentrated in vacuo. Flashchromatography (AcOEt) of residue
gave 128 as a pale yellow foam (39.5 mg, 41 %). 'H-NMR (400 MHz, CDCls)
6 1.83-2.06 (4H, m), 2.12 (3H, s), 2.25 (3H, d, J = 3.9 Hz), 3.29 (1H, dd, J = 15.1 and
4.4 Hz), 3.33-4.15 (10H, m), 4.29-4.42 (2H, m), 5.31 (1H, d, J = 15.1 Hz), 6.91-6.98
(1H, m), 7.01-7.08 (1H, m), 7.19-7.25 (2H, m), 7.57 (2H, s), 7.80 (1H, s). HRMS (EI)
for CsiH3iFeNsOs (M™): caled, 635.2331; found, 635.2313. Anal. calcd for
Cs1H31FsNs0s: C, 58,58; H, 4.92; N, 11.02. Found: C, 58.25; H, 4.81; N, 10.72.

2-(3-Acetamido-1-pyrrolidinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methyl-

phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one  (129).  The
compound 129 (65.0 mg, 70%) was prepared from 117 (86.0 mg, 0.150 mmol) in a
manner similar to that described for the preparation of 128. Mp: 134-137°C. *H-NMR
(400 MHz, CDCIs3) 6 1.90-2.03 (5H, m), 2.07-2.19 (1H, m), 2.19-2.32 (4H, m), 3.28
(1H, dd, J = 15.1 and 4.9 Hz), 3.49 (1H, dd, J = 11.7 and 4.4 Hz), 3.69 (2H, dd, J = 6.8
and 6.8 Hz), 3.74-3.91 (3H, m), 4.29-4.42 (2H, m), 4.52-4.62 (1H, m), 5.32 (1H, d, J =
14.6 Hz), 5.63 (1H, br s), 6.91-6.98 (1H, m), 7.01-7.08 (1H, m), 7.18-7.26 (2H, m),
7.57 (2H, s), 7.80 (1H, s). HRMS (EI) for C3oH29FsNsO3 (M*): calcd, 621.2175; found,
621.2173. Anal. calcd for C3oH29FsNsO3 H20: C, 56.34; H, 4.57; N, 10.95. Found: C,
56.64; H, 4.62; N, 10.96.

6-[3,5-Bis(trifluoromethyl)benzyl]-2-(1,1-dioxomorpholino)-4-(2-methylphenyl)-
6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (130). The compound 130
(12.5 mg, 13%) was prepared from 117 (86.0 mg, 0.150 mmol) in a manner similar to
that described for the preparation of 81. Mp: 227-230°C. *H-NMR (400 MHz, CDCls)
81.94-2.05 (1H, m), 2.11-2.21 (1H, m), 2.23 (3H, s), 3.00-3.09 (4H, m), 3.29-3.37
(1H, m), 3.75-3.83 (1H, m), 3.86 (1H, d, J = 14.6 Hz), 4.33-4.44 (6H, m), 5.31 (1H, d,
J=14.6 Hz), 6.93 (1H, d, J = 6.8 HZz), 7.06 (1H, dd, J = 6.8 and 6.8 Hz), 7.21-7.30 (2H,
m), 7.57 (2H, s), 7.81 (1H, s). HRMS (EI) for C2sH26FsN4O4S (M™): calcd, 628.1579;
found, 628.1523. Anal. calcd for CasH2sFsN4O4sS H.0O: C, 52.01; H, 4.05; N, 8.66.
Found: C, 52.34; H, 4.11; N, 8.80.

6-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-[4-(methylsulfonyl)-1-
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piperazinyl]-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (131). The
compound 131 (54.6 mg, 55%) was prepared from 117 (86.0 mg, 0.150 mmol) in a
manner similar to that described for the preparation of 128. Foam. *H-NMR (400 MHz,
CDCl3) 6 1.92-2.04 (1H, m), 2.07-2.20 (1H, m), 2.24 (3H, s), 2.79 (3H, s), 3.20-3.33
(5H, m), 3.73-3.84 (1H, m), 3.85 (1H, d, J = 15.3 Hz), 3.96-4.03 (4H, m), 4.31-4.43
(2H, m), 5.31 (1H, d, J = 15.3 Hz), 6.92-6.97 (1H, m), 7.03-7.08 (1H, m), 7.19-7.25
(2H, m), 7.56 (2H, s), 7.80 (1H, s). HRMS (EI) for C2H29FsN504S (M™): calcd,
657.1844; found, 657.1843. Anal. calcd for C29H20FsNsO4S: C, 52.96; H, 4.44; N, 10.65.
Found: C, 52.77; H, 4.32; N, 10.46.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-phenyl-6,7,8,9-

tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (132). The compound 132 (53.7
mg, 59%) was prepared from 118 (84.0 mg, 0.150 mmol) in a manner similar to that
described for the preparation of 81. Mp: 215-218°C. H-NMR (400 MHz, CDCls)
8 1.97-2.20 (2H, m), 2.14 (3H, s), 3.40-3.48 (1H, m), 3.48-3.54 (2H, m), 3.65-3.71
(2H, m), 3.84-4.00 (5H, m), 4.03 (1H, d, J = 15.3 Hz), 4.33-4.40 (2H, m), 5.36 (1H, d,
J=15.3 Hz), 7.24-7.31 (2H, m), 7.35-7.43 (3H, m), 7.76 (2H, s), 7.86 (1H, s). HRMS
(El) for CaoH27FeNsO3 (M™): calcd, 607.2018; found, 607.2049. Anal. calcd for
Ca9H27FsN503: C, 57.33; H, 4.48; N, 11.53. Found: C, 56.99; H, 4.36; N, 11.49.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methoxyphen-

yl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (133). The compound
133 (86.2 mg, 90%) was prepared from 119 (88.5 mg, 0.150 mmol) in a manner similar
to that described for the preparation of 81. Foam. H-NMR (400 MHz, CDCls)
8011.93-2.12 (2H, m), 2.13 (3H, s), 3.28-3.37 (1H, m), 3.41 (3H, s), 3.48-3.53 (2H, m),
3.63-3.70 (2H, m), 3.82-3.94 (5H, m), 4.04 (1H, d, J = 14.7 Hz), 4.28-4.43 (2H, m),
5.17 (1H, d, J = 14.7 Hz), 6.76 (1H, d, J = 7.3 Hz), 7.01 (1H, dd, J = 7.3 and 7.3 Hz),
7.27-7.37 (2H, m), 7.69 (2H, s), 7.82 (1H, s). HRMS (EI) for CaoH29FsNsO4 (M*): calcd,
637.2124: found, 637.2085. Anal. calcd for CagH29FsNsO4 1/2H,0: C, 55.73; H, 4.52: N,
10.83. Found: C, 55.49; H, 4.47; N, 10.87.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-fluorophenyl)-
6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,5]oxazocin-5-one (134). The compound 134
(65.7 mg, 88%) was prepared from 120 (68.5 mg, 0.119 mmol) in a manner similar to
that described for the preparation of 81. Foam. 'H-NMR (400 MHz, CDCls)
8011.97-2.12 (2H, m), 2.14 (3H, s), 3.30-3.38 (1H, m), 3.52 (2H, t, J = 5.5 Hz),
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3.65-3.72 (2H, m), 3.80-3.94 (5H, m), 3.99 (1H, d, J = 15.3 Hz), 4.33-4.45 (2H, m),
5.36 (1H, d, J = 15.3 Hz), 6.92-6.98 (1H, m), 7.19 (1H, ddd, J = 7.3 7.3 and 1.2 Hz),
7.32-7.38 (1H, m), 7.46 (1H, ddd, J = 7.3 7.3 and 1.8 Hz), 7.73 (2H, s), 7.82 (1H, s).
HRMS (FAB*) for CaoH2rF7NsOs (M*+1): calcd, 626.2002; found, 626.2012. Anal.
calcd for CagHasF7NsO3 YsH20: C, 55.36; H, 4.17; N, 11.13. Found: C, 54.96; H, 4.11;
N, 10.88.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphen-

yl)-5,6,7,8-tetrahydropyrimido[5,4-f][1,4]oxazepin-5-one (135). The compound 135
(62.2 mg, 68%) was prepared from 121 (84.0 mg, 0.150 mmol) in a manner similar to
that described for the preparation of 81. Mp: 231-234°C. *H-NMR (400 MHz, CDCls)
o) 2.15 (3H, s), 2.31 (3H, s), 3.52 (2H, t, J = 4.9 Hz), 3.64-3.73 (4H, m), 3.86-3.98
(4H, m), 4.54 (2H, t, J = 4.9 Hz), 4.73 (2H, s), 7.10 (1H, dd, J = 7.3 and 1.2 Hz), 7.22
(1H, t, J = 7.3 Hz), 7.27 (1H, d, J = 7.3 Hz), 7.32 (1H, ddd, J = 7.3, 7.3 and 1.2 Hz),
7.65 (2H, s), 7.82 (1H, s). HRMS (EI) for C29H27FsNsO3 (M*): calcd, 607.2018; found,
607.2026. Anal. calcd for Ca9H27FeNsOs: C, 57.33; H, 4.48; N, 11.53. Found: C, 57.13;
H, 4.38; N, 11.41.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphen-

yl)-5,6,7,8,9,10-hexahydropyrimido[4,5-b][1,5]diazocin-5-one (145). The compound
145 (70.0 mg, 75 %) was prepared from 143 (85.9 mg, 0.150 mmol) in a manner similar
to that described for the preparation of 81. Foam. *H-NMR (400 MHz, CDCls) &
1.73-1.85 (1H, m), 1.85-1.97 (1H, m), 2.12 (3H, s), 2.18-2.38 (3H, br), 3.18-3.38 (3H,
m), 3.42-3.49 (2H, m), 3.59-3.68 (2H, m), 3.69-3.94 (6H, m), 5.36 (1H, d, J = 15.3 Hz),
5.47 (1H, t, J = 7.3 Hz), 6.85-7.10 (2H, m), 7.16-7.24 (2H, m), 7.79 (2H, s), 8.02 (1H,
s). HRMS (EI) for C3oH30FsNsO2 (M™): calcd, 620.2334; found, 620.2319. Anal. calcd
for CsoHz0FsN6O> Y/5H.0: C, 57.73: H, 4.84: N, 13.46. Found: C, 57.40; H, 4.82: N,
13.22.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphen-
yl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-e][1,4]diazepin-5-one (146). The compound
146 (43.8 mg, 46%) was prepared from 144 (83.8 mg, 0.150 mmol) in a manner similar
to that described for the preparation of 81. Mp: 171-173°C. *H-NMR (400 MHz,
CDCls) 6 2.14 (3H, s), 2.34 (3H, s), 3.48 (2H, dd, J = 5.5 and 5.5 Hz), 3.61 (4H, s), 3.65
(2H, dd, J = 5.5 and 5.5 Hz), 3.82 (2H, dd, J = 5.5 and 5.5 Hz), 3.88 (2H, dd, J = 5.5
and 5.5 Hz), 4.68 (2H, br), 5.29 (1H, s), 7.14 (1H, dd, J = 7.3 and 1.2 Hz), 7.20 (1H,
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ddd, J = 7.3, 7.3 and 1.2 Hz), 7.23-7.31 (2H, m), 7.63 (2H, s), 7.80 (1H, s). HRMS (EI)
for CoaoH2sFsNsO2 (M™): calcd, 606.2178; found, 606.2166. Anal. calcd for
C29H28FsN6O2 1/-H20: C, 56.58; H, 4.58; N, 13.65. Found: C, 56.28; H, 4.53; N, 13.26.

2-(4-Acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-10-methyl-4-(2-

methylphenyl)-5,6,7,8,9,10-hexahydropyrimido[4,5-b][1,5]diazocin-5-one (147). To
a solution of 145 (25.0 mg, 40.3 umol) in DMF (0.5 mL) was added sodium hydride
(2.5 mg, 63 umol, 60% oil suspension) portionwise under ice cooling. The mixture was
stirred for 30 min at room temperature, and then iodomethane (4.0 ul, 64 umol) was
added and stirred for 1 h at room temperature. The resulting mixture was diluted with
ethyl acetate, then washed with water. The organic layer was dried over anhydrous
Na>SOs, filtered, then concentrated in vacuo. Flashchromatography (AcOEt) of residue
gave 147 as a colorless foam (10.8 mg, 42 %). *H-NMR (400 MHz, CDCls) § 1.74-1.90
(2H, m), 2.13 (3H, s), 2.35 (3H, brs), 3.13-3.24 (2H, m), 3.26 (3H, s), 3.58 (2H, dd, J =
4.9 and 4.9 Hz), 3.53-3.92 (9H, m), 5.25 (1H, d, J = 14.7 Hz), 6.75-7.00 (2H, br),
7.14-7.25 (2H, m), 7.58 (2H, brs), 7.78 (1H, s). HRMS (EI) for CaiHa2FsNsO2 (M*):
calcd, 634.2491: found, 634.2451. Anal. calcd for CsiH3FsNsO2 1/10H20: C, 58.50; H,
5.07; N, 13.21. Found: C, 58.17; H, 5.02; N, 13.01.

10-Acetyl-2-(4-acetyl-1-piperazinyl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-

methylphenyl)-5,6,7,8,9,10-hexahydropyrimido[4,5-b][1,5]diazocin-5-one (148). To
a solution of 145 (25.0 mg, 40.3 umol) in 1,4-dioxane (0.5 mL) was added pyridine (0.1
mL) and acetic anhydride (0.2 mL) at room temperature. The mixture was stirred for 3 h
at 100°C. The resulting mixture was diluted with ethyl acetate, then washed with water.
The organic layer was dried over anhydrous Na>SOg, filtered, then concentrated in
vacuo. Flashchromatography (AcOEt) of residue gave 148 as a colorless foam (26.0 mg,
97 %). 'H-NMR (400 MHz, CDCls) & 1.51-1.64 (1H, m), 1.93 (3H, s), 2.16 (3H, 3),
2.22-2.33 (1H, m), 2.28 (3H, s), 3.02-3.12 (1H, m), 3.24-3.33 (1H, m), 3.53-3.66 (3H,
m), 3.68-3.78 (2H, m), 3.86-4.00 (5H, m), 4.61-4.69 (1H, m), 5.36 (1H, d, J = 15.9 Hz),
6.98 (1H, d, J = 7.3 Hz), 7.11 (1H, t, J = 7.3 Hz), 7.27-7.35 (2H, m), 7.49 (2H, s), 7.78
(1H, s). HRMS (EI) for Cs2H32FsNsO3 (M™): calcd, 662.2440; found, 662.2435. Anal.
calcd for C32H32FsNsO3 H20: C, 56.47; H, 4.74; N, 12.35. Found: C, 56.76; H, 4.79; N,
12.55.

9-(4-Acetylpiperazinyl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-
3,4,5,6-tetrahydro-2H-pyrido[4,3-b]-1,5-0xazocin-6-one (149). The compound 149
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(51.4 mg, 55 %) was prepared from 65 (79.4 mg, 0.150 mmol) in a manner similar to
that described for the preparation of 70. Foam. *H-NMR (400 MHz, CDCl3) & 1.90-2.10
(2H, m), 2.13 (3H, s), 2.23 (3H, s), 3.21-3.29 (1H, m), 3.45-3.62 (4H, m), 3.62-3.78
(4H, m), 3.78-3.89 (1H, m), 3.92 (1H, d, J = 15.3 Hz), 4.10-4.18 (1H, m), 4.36-4.44
(1H, m), 5.34 (1H, d, J = 15.3 Hz), 6.11 (1H, s), 6.92-7.01 (1H, m), 7.01-7.08 (1H, m),
7.17-7.24 (2H, m), 7.57 (2H, s), 7.79 (1H, s). HRMS (EI) for C31H30FsN4O3 (M™): calcd,
620.2222: found, 620.2244. Anal. calcd for Ca1H30FsN4Os Y/sH,0: C, 59.65; H, 4.84: N,
8.98. Found: C, 59.27; H, 4.72; N, 8.76.

9-(4-Acetylpiperazinyl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-

3,4,5,6-tetrahydro-2H-pyrido[2,3-b]-1,5-0xazocin-6-one (150). The compound 150
(44.6 m g, 38%) was prepared from 69 (100 m g, 0.189 mmol) in a manner similar to
that described for the preparation of 70. Foam. *H-NMR (400 MHz, CDCls) & 1.81-1.95
(2H, m), 2.05-2.20 (4H, m), 2.27-2.35 (2H, m), 3.15-3.23 (1H, m), 3.52-3.62 (4H, m),
3.62-3.82 (5H, m), 3.93 (1H, d, J = 15.3 Hz), 4.28-4.36 (1H, m), 4.42-4.52 (1H, m),
5.31-5.43 (1H, m), 6.24 (1H, s), 6.75-7.33 (4H, m), 7.52 (2H, s), 7.77 (1H, s). HRMS
(El) for CaiHsoFeN4Oz (M™): calcd, 620.2222; found, 620.2224. Anal. calcd for
Cs1H30FsN40s3: C, 60.00; H, 4.87; N, 9.03. Found: C, 59.69; H, 4.73; N, 8.90.

5-[3,5-Bis(trifluoromethyl)benzyl]-9-morpholino-7-phenyl-3,4,5,6-tetrahydro-

2H-pyrido[4,3-b]-1,5-0xazocin-6-one (151). The compound 151 (47.3 mg, 57 %) was
prepared from 66 (75.0 mg, 0.146 mmol) in a manner similar to that described for the
preparation of 70. Foam. *H-NMR (400 MHz, CDCls) 81 1.84-1.93 (1H, m), 2.07-2.20
(1H, m), 3.35-3.43 (1H, m), 3.50-3.63 (4H, m), 3.76-3.83 (4H, m), 3.92-4.01 (1H, m),
4.03-4.10 (1H, m), 4.13 (1H, d, J = 15.3 Hz), 4.40-4.52 (1H, m), 5.40 (1H, d, J =15.3
Hz), 6.14 (1H, s), 7.24-7.37 (3H, m), 7.41-7.47 (2H, m), 7.78 (2H, s), 7.84 (1H, 9).
HRMS (EI) calcd for CasH2sFsN3O3 (M™) 565.1800, found 565.1761. Anal. Calcd for
CagHasFsN303: C 59.47, H 4.46, N 7.43; Found: C 59.45, H 4.50, N 7.19.
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NK1 receptor antagonist test *°

Guinea pigs were stunned by a blow on the head and then exsanguinated from the
carotid artery and the ileum was isolated. The ileum was mounted in an organ bath
containing Tyrode's solution, which was maintained at 32°C and gased with 95% O and
5% CO». The ileum was subjected to a resting tension of 1 gram and allowed to
equilibrate for 20 min before the experiment was started. As a control, a
concentration-response curve for substance P obtained in the absence of test compounds
was used. The NKj receptor antagonist activity of each test compound was determined
from a concentration-response curve obtained by pretreatment with at least three
concentrations of a test compound in DMSO solution for 10 min and subsequently
applying substance P in a cumulative manner. The activity was expressed as a Kg value
determined by the Schild method.**

Water solubility test

A sample solution of test compound (10 g/mL) was prepared by adding a test
compound (2.0-4.0 mg) in dimethylsulfoxide (0.2-0.4 mL). The solution was added to
aqueous buffer solution, pH 6.8, and the mixture was shaken vigorously for 15 min at
room temperature, followed by filtering off the precipitate using a 96-well filterplate.
An HPLC equipped with a photodiode array detector was used to measure the
concentration of the sample solution.

Cystometry test *?

Guinea pigs were anesthetized with halothane and the spinal cord was cut at the tenth
cervical vertebra level in each animal. After restriction in a Ballman cage for more than
2 h, room-temperature saline was injected through a bladder catheter into the bladder at
a rate of 6 mL/h to conduct a cystometry test. After the effective bladder capacity had
stabilized, a DMSO solution of a test compound was administered intravenously from
the jugular vein. The effective bladder capacity was defined as the volume of saline
injected from the time of one micturition to the next. The effect of each test compound
was regarded as the increase in the average bladder volume, determined by taking the
difference between the average bladder volume measured 30 min prior to administration
of the test compound and that measured every 30 min after administration of the test
compound.
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Rhythmic bladder contraction test

Rhythmic bladder contraction was observed when saline (1-2 mL) was injected into a
balloon placed in the bladder of urethane-anesthetized guinea pigs. After rhythmic
bladder contraction had stabilized, a DMSO solution of a test compound was
administered by iv injection. The effect on rhythmic bladder contraction was evaluated

in terms of frequency and amplitude of contraction.
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