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acetyl
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aryl
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bioavailability
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IR\ TC, BUR FEMEERR L OB T CRF mRNA OFEHNE Y, S 512, HEED
KR T CRF mRNA OFBL & <, IO CRF IZE b SHofER & LT CRF S AA
DD DIHEE AL TN D, Bt CRF, B -BHEOIIZE Tld, CRF, O— IR F LA (single
nucleotide polymorphisms : SNPs) & 9 o5 & DEF#AHE S T3, ¥ DL EOfERS L
Jeak > CRF OEBYERNG ., I CRE ZAROTEME LIS O HPA BOBEREAR 42725 5 O
FIEDJRRD—>ThHH LB Z HLILT D, £, CRF AU 2~ LG IEA b
LA LUV DENOET /UIRBOTEERRE TR T, R b LA LYULOIRWERIREEIC R
FHRRIITNZ LD, KOBEFRRICER Lic¥—7 Y bz d, ¥

D DR U CE N ST/ N T = — X 1 & B Cld, CRF AL
{EMEA7R9 R121919 OfEH#5-10 HE2IZ, IV R 9 OfaHiiE (HAM-D) LU
UV RUARZERE (HAM-A) A7 )b Uiz, 'Y Zh S 3B oREARABRIZ 3 TR A
TOMFEREO_EFHDFTRO Hii=7-8 R121919 ORI L & 7 o723, B CRF, 284445
PUEM 27”73 CP-316,311 OEFARRERIZISNTIE, R121919 TEIZ STz X 9 723580
bhiainotz, P Lizndo T, AT I CRF SZAAETTEE T2 < R121919 O
(CHSkT 5 LHEI ST g, P

CRF, ZBMAEGHIT D DIRDOHIR B A2z, LHIMER A b L AEE (PTSD), 7 /v

T —)UARAHE, W EERE, ERER e DA b L AMERBISHEAI FTRE L B 2 Hivd,

3,14)
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#9925 4EfH]. CRE, ZAMETUEME 2R3 BT F FIES 7082 b L AVEREICRH 5 8)
WET VA W REBRIC BV TR A T~ 2 S SN TE -, ZAVE CloiRaRBR

i SITARGAHAEEMOREEZX 1 IR, JoRD X 512, RI121919 7% CRF, SZAAFEHTEE
% B L7200 CORRRGRBRIZ B\ THL D 2 -PIRZER 2R3 2 Lo S, ') Eiz,
NBI-31041 @ 14 HfE#E., “HEFRBRIZHBWT, A L RAFHEHEO ACTH BLO=LFY
—ND 5T T B RREL i U CHERICHIN, 372 h, HPA filvtEE AR A 7=, °
—J5. CP-316,311, '? SSR125543. '9 pexacerfont, *'®  emicerfont'® 35 J X verucerfont™*" (=

BWTIE, 90, 22, WEHMEGRE, 7 a— URIEER EO A N L APERBICHT S
NRDNGFRD LRI T,
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N
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\ z \ N7 NN z | ZNN
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7\
N
/
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R121919 NBI-34041 CP-316,311 SSR125543 pexacerfont emicerfont verucerfont

1. CRF, S EEEE L COMKRISE LAY

CRF, B HEE & A 1% OiFF

SEk D K912 RN T CRF S BAROMRIZoiEM b & A b L APEGRE & OBTEMEIIER
L UL7R2 5, CRE SRS & L CORRRRGRRITIT L< 7220, ZOHEHD 1 2L LT,
NI C D CRF JREEDNER L~V & [AFEORREEE 2 W B b BRI
PBOTEREDEHNEE I LT RWERZET S5, 22 CRF EEOE\ O EHE Tl CRF,
SREEBFHE L SN TN EEZ BN, 2D X 5 7BE~D CRF, ZRAFEHEROEEH
VBT 5, F7z. CRF; SNPs ZF T 5 HE TIHANT CRF & 7L iR STVl
BEMEN D = L 3D CRF RSO L AR 4 — Tl 5 LI TX 5, Y iSthis
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BREDT Ay F=—Z, E /T I AGRITEED < FEHITITERAMETdH 559 30%DEE
IZHDZ b, BERINC K DA EEND, BRGNS L < RWEDfto
Bl & LC, CRF A MAEHEROB G5, IMN CRE A AR, SR BUTcH 5 BIR
PRI CH Y | FHEREDREETH 20038 55, Y SRS OB O
LB DT RN FA T OICER E R CE 5 2 b Y 2o X 5 238 FKIoAIRL L 2
b,

AFFERT 1 & AR

BEAF D2 < @ CRF, AR EIUEME 2 R LB OREIEIL drug likeness 23 < 72 <, Z4L

SIXERBIRORSEIC 2 5 ATREMER 5, D728, Hill/e CRF, ZAMEHER A AR5
(27 0 WptEfiE b, B Shd L ONEMEEREA IR L €. AR A= a UASEE S
(C VPRSI E LW e B X T, Fio, MEERICRHRDH S CRF) ARSI EZ 7R
TEWZE ) — Mea & LA TE U, Bl biZe 236w OISO ZERMED RS
D EMRCE D, —J7, SR X 5 IS THEER121919 DA RIS TR LA L= 2
EMB, AT V== THINTHRNS Z L OTE HffifafEEEOMEE D72 L b IMAL Tk
SMBENRHD, T TEHIL. DTOaLHRA—T 3 UOBEESIUCL < BRSO T
BUEEORRGH 2 RID BAE L UCHIEaBite LTz, £/, Bl X 0 fisissrs g b s
WIORAIHESIAICE &, X ViR CRF, ZAMEATEIEEZ B L7,

FH CRF, SIS B AR U720y Takath b hoi kATt & 1% C BRI L AR &
B L. LAFORREES -,

1. HiHl CRF ZAMSETERORAIA B L C. — i1 Z 200 L O BIRE#IEZ AT 5 6-5
MEAEBR CH DR YT —/VER | 25T LTz (Schemel), — R 421352 Li2dko
T, EHEEEHRLIZET U — AL LT fOa s mA— a VSEESIUS W E
WiRs LTz, ABGHIBEFED CRF, SR SIS 2 I baM & Hl LT KB G S

. (hydrogen-bonding acceptor: HBA) ZZ1eER A NBER B ZFRL, BRA D O/ME0
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TV B R 25 T08R C e LIEI RS AT %, Ny A4y —b X
YIFT I NB IO Y A XY VHERE SIS R, - AT AR Y A
B — VR R CRF) SRR BRI 2R3 2 L3y o T, HiE L IGMEDOFERS

(structure-activity relationship : SAR) AFZEDFEE, N'N-P 7 LF LN -7 aE (7=
T7a8) 22X hXT-6-AF N T 2=)L) -1-ATF - IH-_X A I H Y —)27-VT
> Il 23538\ ) CRF ZAMAFEATEM: (ICsfE 12-14 nM) Z7R L, HIEREEME OB S AR

EHIRFCE T, TN OFEIE R TR 5,

Schemel. Y7 —)LERE A HHH CRE KSR & 510 L7251
RY

REY, o,
CE st i

G S N
'\( ©) @(B) ,: \,: | — @ NH s />—NH OMe
SRTNT Yz Q N d
HBA ) HBA

|

6-5 fused core

R2b
1] ]
R* = alkyl, H; RY = alkyl; X=0,S,NR R? = cl, Br
R? = small alkyl R = H, alkyl, aryl
Y=CN,O
Z=C,N

2. H T TRGH L TZHHUEA DUV T, CRF SRR > ST TE 247 TARED
JRIN Y ZRET AR, RV IEZY =D T B LI 4 MOV E T T2
(Scheme 2), CRF, SRStz ~d (ke & L TIN5 T 5 R121919 &
U—FEEw I EoEREDELY, XUV A IX Y=L T BN 4 MLY%
CRF, IR DFREDORKE SORYT v NMFE L, 20 THEEE TR TE 5 L1
FFLTo, TOACEWTIISARART U — NV IEEE AL, ZOMROERT, 2,7-7 U —/v
TR RS A B VRERO B REA ST LTz, T i KON 4 MO FGE LR DR

R ARFACEM DS 5 CRE) RO ORI R Sz, 72,
B8\ Y CRF) 2RSS BT E A2 R LAY 279 B L OV 4la 2 R L, Wi{LA#3EIZ in vitro
CRF Z B MAAEHIEMR LU 7 2 exvivo #BRIZH51T DI CO CRF S A ASTE SR ES
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RUT FRCALEY Mali~ T AR N L AFES ACTH O_EFIT U CTHIER 27~ L,
iNVivo |28\ T CRF ZBRFEPUEIED RO Bz, TS DOFEMZ S BTk 5,

Scheme2.7-7 U —/V7 X 8RS SOV ALEHLA Y A I X — VEFEER D4y

O AL
C[)-NH OMe = @[)—NH OMe
& R

TN
)—NH  OMe R?° 279 cl
N >\:<<

R2b \ oy /\/
1

R®=cl, B
r />—NH OMe @[)—NH OMe
-0 T

2b
R la

3. T E TR LA 41aiTinvivo (28U T CRF 23B 595 RPN AOSI IR L CHspL
EHZRLIZH DD, b MEI 7 1Y —2% AW ENRIRIZ IO TRZE Th
52 LN LTz, ORI 7T AL CORT VbR L2 (i 7 =1 ) Fos
FINLTORAR L TSN, Z D78, CRF SRR AT R O e 2 Fate
E LT TN L O M) Ui hai{bifse 2 %0ii L 7= (Schemed), E DGR, 1RaZ
TEVEDUGE LT 7-7 V% )L-2-T7 = /7 4R 64d % R LT, AMEEMIET » b exvivo ik
BRIZ IS N TIMN CRF S S ATERI KOV » | invivo sBRIZISU VT CRF) S AT
[EMEZ g & T CRF AR DFRFHREEDENZ & bR S e, AMuamidA
N U AR L CORE2RT 2 DO TE D CRF, ZAMIEEE LT Cx
B, ZIVDHDFEA B TR D,
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14

Cl

Z\ Z\

64d

(o)

Cl



ZN

W2 NV 7V /%R CRF, ZRMEEHEED Y — FMEAH DAl

Bl STV CRF) RGOSy 354G

Fam CIlt 72 1912 %9 25 4FAiT &L U CRF) LR IMET IR 2 R I IR 7T MRS 703%
< OMFHEBE L D #E SN T& 7z, LavL, TOMEIFERICELIL TRy, M2n k)i
BEETE B, P bbb, K2 ORKX NORT L DI, Bk E R D HERE IS
BRIZTHBA Th b sp2 EHRIE T2 HT DB A 5, RHZIIEBEELIL Ar (bottom) 33
O VB Re. Rys R, EHT D, FHEMEHIE Ar 13 LB O ZERIFF OBEERLIC
AEE L, REZE O TRAITET LTS, TS VERUL R LR ITRH&ED EE (top)
(A& L, CRF SZBAROIREMNEAR > M EA L Tnb B2 bivD, —H, R Idsp2 &8
R OB NS T D/ NS BRT VXN TH D, Fiz, BFDOIZE A LD CRF, AR
PUEMEZ R A LEPN TGN 2 SIS D, Ar DFRHEICEBES G L W AEER IO
B B S RAN LT RIS T Z 20 LTREA LTV BATH 5. 2 BEfED CRF, 4514
PUEMEZ ST LS L O MEOBLR T drug likeness D= < 72V MEEN L <. £4L
O IXERRBITE OB A0 5 FTHEMED 8 D, 20 2072, WfiRire & OtEfEm Fis L O L Y
-3 J OB A IR L CL AL 0 b a R A — g UANEE SAUT S VO
ETHDL T ENT DI CO Tk a1To72, 20 61T, fEE LTERD B8 XUBRE
& DREETRTHREFINZL S, B C LD 6-5MEAERITL VA &V, £ 2 TERIL B
C LERA LD 65SHEATREARGEI L, B C LITHERMEERL R I LUV Ry OBAZFHE L7,
CRF, SZAREHIE & U CHBIZ RZDSERE T U IR & 0 BIRODIAY VAL rTRE & i T
&%, CRF, ZAAFEHIEEZ 79 R121919 (TEARBR CiffitE % LH- S8, FHEOEBRT
RS2 R LTe 2 & B AEA R Ml SRR SRR At ARA AT, BB T
TSR BRSPS SRR T 2 B 0NIAH TH 5703, MO K VARV
FHEBRGET D ENTEIUL, AR CORIERA N LT 5,

15



RY 6-5 fused core

ROY. o
top o . SOSNT
Con (E)
NG U 7N X
----------- oW ® ey @ (A)—NH
“RENT Yz N 2
) ",
bottom HBA HBA
| |
R* = alkyl, H; RY = alkyl; X=0,S,NR
R?* = small alkyl R = H, alkyl, aryl
Y =C,N,
Z=C,N
] 2. BBl CRF, 2SI D55 13%5

ZHD CRF) SRS Z R LA O P CHREERINIFHLITH Y | FH T
TP RS FT VB IOR Y [ I UNIRESND YT —)VE
aikit Uiz, BEEORGHLIZ -7 a7 VT 2 ) Ry 4%~ 1 BIOCRF, %%
FEEEZ TSI bEam & L CHRIR & TH 5 RI121919 % molecular operating
environment (MOE) *" Zfl\CEQASHEZ (M3), LORFE, CRF, SZAMAREHITEE 6
LR BEG T D HBA, YT VRAT XKL HEREHRILIOWT, BEHLIEEY 1
& RI21919 BELE R oz, ZOERADEFERIY | FHOKE LI G35
CRF, SRS A L IRFC& 7,

R121919 1

X 3. &1 (B BLXURI2I919 (K) &DOEREDHYE
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ARETIE, CRF ZAEMEEEE LTI Y7 Y = RMEEMDERL, SAR BX D
AWFRTEME R DN ) — FMESRIIC SOV TR~ 5,

M ST /LR CRE) AT DO Bk

T-TIVXNT 2T =1 )R T — )V RDO AR A Scheme 4-81RT, XY
AV —/VHER 11X, Schemed [ZE-> THM LTz, FA T LT 3RO 7 ) 7=/
—2BIV Q46- NI ATFNT =)L) 4 Y FATTF— b LTz, SR (1D
ZHNTTAY LT 3%2BRILL, S0z 7-= ha Xy A% —)L 4 ZKBIRINE,
fot BRI T VR AUESUSITH L, R A9 — LBk 1 2 Ak LT,

Schemed. X A — VEBEROAR @

NO, NSNS
NO, a NO, b 0 c 0
OH OH — @: )>—NH , ——— CE )—NH
JSL N N
NN
NH, N“N
2 3 4 1

®Reagents and conditions: (a) (2,4,6-trimethylphenyl)isothiocyanate, Na,COs, EtOH, reflux, 80%; (b)

HgCl,, MeCN, 1t, 90%; (c) (1) Hp, Pd/C, MeOH, tt; (i) EtCHO, NaBH3;CN, AcOH, 1t, 90%.

ROV F T —VFEER 8T, B-= T =) 4 VFF LT F— 555, Scheme5
WS> TERR LT~ BNALEY S BLIOA L F LT I 2SS RISIfT L, REZHANWT
Bt LT SO BRIKIR 6 Z8RE oINS L, 7-7 2 ) R F T = 7 %45, 38T

7 VX AVRIGIC L D R F7 ) — )VEFER 8 ARk LT,
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Scheme5. X V' F7 V) — L8R DOA R @

NO, NH, SN
NO, a S b s c S
e Ul — O Crims
N N N
NCS
5 6 7 8

®Reagents and conditions: (a) (i) mesitylamine, MeOH, tt; (i) Br,, AcOH, reflux, 11%; (b) Fe, AcOH,

EtOH, reflux, 55%; (c) EtCHO, NaBH(OAc);, AcOH, CICH,CH,Cl, 50°C, 10%.

RS VIR 12 DA, NV AR VR 1 B L O T T
Y —/VERER 8 IO R LV Ei L7 (Scheme6), 3-= FR-12-7 ==L VT I
9L Q46-LNUAFNT x=)L) A VFF LT — hafiad L, T DIC Z2 AW TE{bK
ISEATS Tz, DI 7-= ha Xy oA I XY —)L 10 (23T U0 MMz -V COKERIN
L. BT 2 2R 1 ZZ5e 7 VS BSOS L TR o I 2 —)VFE R 12 %
B Lz,

Scheme6. X' A I XYV —)LEFEIR DA ®

NO, NH, T\ f
NO, NH a H b H c N H
2 »—NH _ )—NH _ N
N N »)—NH
NH, N
HCl
9 10 1 12

®Reagents and conditions: (a) (i) (2,4,6-trimethylphenyl)isothiocyanate, Na,COs, EtOH, reflux; (ii) DIC,
reflux, 54%; (b) Hy, Pd-C, MeOH, 1t, 86%; (c) (i) EtCHO, MPBH;CN, AcOH, MeOH, rt; (ii)

conversion to HCI salt, 16%.

RV AIFY VBRSO | UCEREE T2 T-OTARAT IR LY —
JVIHEIR 21ae, 22 3 XU 26a-f D&% Scheme 7 35 KUY Scheme 8 129> T To 72, HifH]

& 20a-d 1ZHRD 2-7 mm-13- = ha_XoE L 13 167 2/ EROBE#EG, = h ek~
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DIKFEIIN, A Y FATTI— b 18 Offie. BILRIGSZR TER Sz, T4 7L
T REZE T FAT AT R WG 20a-d DETCHIT VX /UEEOGIZ L - T,
1-o7aENEINIT-DPTFNT R )RS A I XY= 2ad BARK LT, A RFLTF
VT AR 21e I3HEEER (D) ZHWT 1L,12-FY A RF v Z o mnbifflLic A h¥Ro 7k
N7 AT REHWERTT T VX ALEIRNZ K- T, 7-4 Y e 7 I 24K 21f 1Mbe
Y20d B X OT & b & DETTIT NV FIORIC K> TRz, =F /L (f Y7 aEL) 7
R ERRIHMEEW 22 5T NT AT B REAWEEEORTT LR ESIRIZ £ 5T
AR LTe, MU 72158 EDRISTHWA Y TFAT T — R 181%, 7=V 16 &+ HH%E
IELTeT7 v 'R 17 O7 X % “HYbRE TIPS 2 Z LIZ K> TR L7,
T-CTNXNT 2 J-1-AF N A I F Y —)ViBEIR 26af DA% Scheme 8 [ZHiE-
TTo7ce AAEAUV— ME Scheme7 DETHY . 7 ==/ A VY FA LT F— k 18
D2 LK BT T 20T =V 2 BB AFREZRRIZ BNV T, LV — FTh D,
NRUVAIF VB 231E,. R Y T 22 15a % CDI ZAW AT 5 Z Lok > TR
TRERTTHEE T & 1o, 7 X/ TR 28 ca 7 )V U BEOSRIE, Yok & [RIkRD 71 T ERE
L7, BDelT XN T I /K 2da i LN 24b D 2 (a4 kY A HWT /7 anr
LU, ST 27 =0 L OBMBISITA 2 &2k ->T, BA 26af 26 L7,
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Scheme7. X2V A I XV —)L 1 i1 LN TR D A% 2

1 NH 1
NO, NO, NH, NH, NHR 2 R
cl 2 NHR! P NHR!T € R R N
Cl Ol Ol U T e
N
N N 2¢
NO, NO, NH, HoOH o R @
R2b
13 R yield (%) R' yield (%) R R2% R RZ yield (%) R' R22 R2 R yield (%)
14a Me 99 15a Me 75 19a Me Me Me Me 60 20a Me Me Me Me 55
14b Pr 77 15b Pr 91 19b iPr Me Me Me - 20b /Pr Me Me Me 77 (2 steps)
14c Ph 70 15¢ Ph 98 19¢ Ph Me Me Me - 20c Ph Me Me Me 45 (2 steps)
19d Me OMe Br Me 38 (2 steps) 20d Me OMe Br Me 49
NH, NH; NCS
O+ t e c \<>/0Me d \<>/0Me
Br Br
16 17 18
7a /R7b )\
RINT R N /
g (h) N ih N
 —— )—NH R% )—NH OMe
N N
RZC
HCl
R20 Br
R' R R R%2 R RZ galt yield (%) 22
21a Me nPr nPr Me Me Me - 70
21b /Pr nPr nPr Me Me Me - 59
21c Ph nPr nPr Me Me Me HCI 30
21d Me nBu nBu OMe Br Me HCI 32
21e Me MeOCH,CH, MeOCH,CH, OMe Br Me - 18
21f Me Pr H OMe Br Me - 21

®Reagents and conditions: (a) R'NH,, MeOH or THF, 1t or reflux; (b) H; or cyclohexene, Pd-C, MeOH,
1t or reflux; (c) Br,, AcOH, MeOH, rt, 53%; (d) CS,, Et;N, DCC, pyridine, —10°C, >99%; (e)
(2,4,6-trimethylphenyl)isothiocyanate or (4-bromo-2-methoxy-6-methylphenyl)isothiocyanate 18,
(Na,CQO3), EtOH or MeOH, reflux; (f) HgCl,, (Et;N), MeCN, 1t or DIC, EtOH reflux; (then, PSBH;CN,
MeOH, rt); (g) EtCHO or n-PrCHO or acetone, NaBH3;CN or NaBH(OAc); or MPBH;CN, (AcOH),
MeOH or CH,Cl,, 1t to 55°C; or MeOCH,CH(OMe),, FeCl;, MPBH;CN, AcOH, MeOH, tt; (h)

conversion to HCl salt; (i) MeCHO, NaBH(OAc);, AcOH, CH,Cl,, 50°C, 98%.
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Scheme8. XUV A I Z Y —)L 2 TEHYARD AR 2

RZa /R7a RZa /R7a RZa /R7a

NH, NH, N N N
/ /
NHMe 2 N b N c N d (e) \
=0 =0 )¢ — )—NH R%
N N N N
NH2 H H RZC 2
6
15a 23 24 25 26 4 R
R yield (%) R72 yield (%) R R? R? R% salt yield (%)
24a nPr 73 25a nPr 69 26a nPr Me Me H TFA 60
24b Et 91 25b Et 47 26b nPr Me H Me TFA 45
26¢c nPr OMe CI Me - 9.9

26d nPr OMe Br Me HCI 42
26e nPr jPr Cl Me HCI 21
26f Et OMe Br Me HCI 35

®Reagents and conditions: (a) CDI, THF, t, 81%; (b) EtCHO or MeCHO, NaBH;CN or NaBH(OAc);,

AcOH, MeOH or CH,Cl, 1t; (¢) POCls, 100°C; (d) ArNH,, 70-100°C; (e) conversion to HCI salt.

F=H T —)L% CRF SRS TEED invitro CRF, fs A Eds & OSHfakE

BENCRBWTARENTALAEY 1, 8, 12, 2lag 22 B LU 26af I2OW\WT, Fy A =—X
INAA K —PIEL (Chinease hamstar ovary : CHO) ARSI/ ZFBL L7z b N CRF; 52 B4A~D
b Y PLCRF fE A4 5 I ERMR L O HepG2 Ml TH 75/ 3> = U % (adenosine
5-triphosphate : ATP) JREEZFiEtE & Lol E 2 0IE Lz, BRER DS 5 R121919 %
LA & LT, E97 a2 f DTt L7e, #ERE R 1ITRT,

AR FHY )L 11FK 3 TO RI121919 &EOBERAEDETHIRISND L HIZ, ~17
2N A—L—LUF D CRF B OTEIEICR 5 ICs xR LTz, XY F7 Y —/L 8
2B TIX, CRF SZRRAEATEIED ICs A 77 nM L FRUVEETH L DIZR L, R A
IEY =NV RFR Y TFT 8 EHER L T3040 1 DIEMHETH o7, 2 b OFERIT,
NYT =) VERED 1 ALALET D ~T a7 CRF XA MR ATE RSB 2 5.2 5 2
AL TS, . MOE™ ZHW=Zib 3 {LAmomERGhEOREE, X4 1R
FTEINZ, XUV FT Y 8 DRI TR Y A Y — )L 1 OFERE TR LN
A IFY ) 12 OEHFFF LD IMUNRY HL TS 2 EDghoTz, LIhi» T,
VAL I 12 D A LA~OEHEFEE A L 5T, CRF ZEERAR T~ e L0 IR

HHETELEEZLNZ, - AT /UK 21a 2T A LiMiiL7=& 2 A, RI121919 L [RED
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ICsof 15 nM & FRVEMZ R LT, AT, 1-AF/UK 1a i3y Fxhy—n 1, N
VFT )L 8 BIOMEEHA A I X)L 12 & s U CHlaREE ) M &R X
iz, LIehioT, OGO — RMEAmE LT, — R T Z &I LI 5Bkt
AT D BRI T VR LT, FPR SIS | ERIEO K X St
TR, ATFAVELY bEmEmWESREZ T 5/ V7 /R 21b B LU = =LK 21c iz
DWTHIE L= Z A, ATV 21a & bl U CREATEEA B 2088 L7z b, 3y ik
VAR LT, A Y 7 BB LT = = VT CRF SRR v Mot L TRXEE,
EONREEPED SRS EME SRR 5 & TS, ATV 21a, A V7R EJUER 21b, 7
= =LK 21c O pH 7.4 12815 % log D EIZZNEH, 523, 590, 631 TH-o7=, *

1-TENT XA AFNR YA IE—)VFFEIRD 2-7 =1 ) FEOBEHEZNFIC
OWTHRRT LTz, TORREL2ITTT, £, 7 ==V EOAV MLETZII AT~ ATF
NWHABANL, GFE LDWEHIRUZOW TR Lo, ZORE, 24,6-—EH#HYA 21a 73, 24-—
AR 268 F 7213 2,6- EHYA 260 & bl U CHRL Y CRF) 28RS BTG 27~ Lo, fiV VT
SRR EE L CHEx O =E# T =1 KON TS LTS, 4-7 ma2-4 R i-6-2
FNT =V K26 5 b U AF /UK 21a & [F%D CRF AW ATEEE R~ Lic, 4 D7 =
nAE T BRI CE A LT bE 26d 1, 7 m ik 26 L RIEDTEETh o7, Fio, 247
A RFURINDA Y 70 E/ARICEHR LTALEY 268 \ZB\W\WTh, RIFOEEEZR LT,
AFERIT, CRE\SZBER T SV ML QAL 23 EAT 22T ThleiE# L 2
TETHZEERLTCND, —J, A V7B /R 2003 A XK 26d & bl L Chiy il
JaEEME A R Le, A Y 7B e R 26e I LA MK 26d @ pH 7.4 123517 % log D fEIE
FAVEI 596 BLN539 THY . A V71 EILK 260 DSTAMENS A Rk 26d LV &5
WZEDFKEB X BILD,
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K1 X7V VHEEROE b CRF, A ETENERS K OSHIaREEE

SN

N
Cx "y
CompoundNo. X Salt  Binding (ICs, nM)®  Cytotoxicity (%@30 uM)”
1 O - 990 (710-1400) 65
8 S ; 77 (61-98) 75
12 NH HCl 2500 (1500-4200) 41
21a NMe - 15 (11-21) 89
21b Ni-Pr - 97 (77-120) 10
21c NPh HCl 2200 (1500-3200) 32
RI121919 ; ; 85 (5.7-13) 51

®Cso values and 95% confidential intervals were calculated from the concentration—response curves.

®The values are rates of ATP content relative to that for 100% with only DMSO and no compound.

4. fbEm1 8. ke 8 Okt BLUMbeY 12 Gakk) DOEREDYE
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#* 2. b b CRF AR ETEIER JOMIMEREEIE ST 5 1- AT AN A I 5 =)L

EUROD 2-T = 1) ) FEDE AR R

SN

/
N

)—NH R%
N 2

RZC
6
4 RZb

Compound R* R® R* Salt Binding (ICso, nM)*  Cytotoxicity

No. (%@30 uM)°
21a Me Me Me - 15 (11-21) 89

26a Me Me H TFA 84 (67-100) 79

26b Me H Me TFA 140 (100-200) 72

26¢C OMe Cl Me - 14 (10-19) ND°

26d OMe Br Me HCl 12 (7.7-17) 82

26e i-Pr Cl Me HCI 22 (16-31) 28

R121919 - - - - 8.5(5.7-13) 51

®Csp values and 95% confidential intervals were calculated from the concentration—response curves.
®The values are rates of ATP content relative to that for 100% with only DMSO and no compound. “Not

determined.

XU A IS VERETNLD VT IVRIVT R ) BEBROFERIZ OV R 3ITR LT,
TEFNT IR 26f BIOVTFAT IR 20d 1 E TR EAT I 1K 26d LIFRIFD
CRF, 2 BIRFEBTENE 2R Uiz, SHIS, = F /LA Y7 a T S K22 HiEMEEHER L=,
ZIHDOFERE Y . CRF ZEMIL, 7B R S 36 LU & SIS L CIFERER mWL &
TNEINTe, — . 7T NEEE A XTI U TAEEY) 21e TIHEME NG LTz,
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NEFEPEDIR TR &5 2 b, BEfR CRF, SZEEITEREZ R LAWK % SAR LA
RORRTH D, DD TALEBIEOL BT, MPEE ORI L) T,

7 3. b b CRF, AAEEIEMER L OHIIEBEENEIZ R 2 1-A TR I X — )L
ERD T WL OBEHFLNF

R@ _R"™
N

7 /
N
©:/>—NH OMe
N Q

Br

Compound R™ R” Salt Binding Cytotoxicity
No. (ICso, nM)? (%@30 uM)°
26d n-Pr n-Pr HCI 12(7.7-17) 82
26f Et Et HCI 13 (11-17) 93
21d n-Bu n-Bu HCI 14 (11-19) 90
22 i-Pr Et HCI 11 (8.4-15) 87
2le MeOCH,CH,  MeOCH,CH, - 65 (53-79) 92
RI21919 - - - 8.5 (5.7-13) 51

®Cso values and 95% confidential intervals were calculated from the concentration—response curves.

®The values are rates of ATP content relative to that for 100% with only DMSO and no compound.

PLEOFER L HHAR YT ) — LR AW D CRF, Z BFESTEMEITRER D SAR #F5E
CIRFETHD ., 77 —~adkRTHNEL L TWD ERBEINT, Flo. 1 ATFAR T A IH
VIR, EDMDR A B )R ERS & i U CER B OFRERB XOEE(L S Tn

IR WNEFREERILOE N5 U CTEAMMEDOEVVERR ThoT-, EHI2, BRC, Thbby
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A B IVEREDR B CBRE O N CRF S RISE ST AR T 5 2 &0V
Aoty NV A I —)LERERD SAR FFFEORE R, HIMAFEE O SO N N-27
AFALN- -7 8F (Zaa) 2242 hFT6-AF LT 2=)L) - AT HRU A K

S=NW2T-CT IRV — RMeaE L TR L,

U AEDOE LD
FEBIL, T CRF A AEIERORIRE B L, —JRT20 L OB IRERE AT 5

6-5 MEEER, NV T Y —VER G LTc, ARERIIEEFD CRF, 2B RS2~k

B LT, HBA 251008 A DI B 2R L, BR A MHO/NS N T LR UEHIL R
ZETIR C ZMie LTARENRHR Ch D, BGHLTe VY T — VB AR T L8R, 3
b, RV AR UR L R FT IR 8, R A KR 12 DT,

RUVFT =) UEKH B IR CRE AR ATEMEZ R LT, ZORRIE 4 17389
(2, S FOIMANTER D ) U7 Rit s 1725 CRF X BAEATEMEIZ T G- L T\ D Te LB 2 T,
NV A IZY VK 12 OFETOAE, 37005 1 U AFNVEZEALTALEY) 21a
T, BIHE O ISIEED ) B LT, ANMEAH 21a 27l & L7z SAR AFEDRER, 1- A F /L
YA IBY—)VEFEIT CRF) SR EREATEMEZ 3T HIFRF C& 287 6-5 Mea R CTh D
&I, MEREFEDIR SO MEEM ZRAIUATRE TH D Z L3 mnoTe, HRVERE DI
ko T, FEEOWRAEGTA%OD CRF) AT AE BHE Lo 1-akG s KO LA
TR DGO B HENSIR D EWIFRFCE 5, KETONU Y A I H Y —/LiFEko
SAR FFFEORER, CRF S 2AFEATEMEA RS (ICso fE 12-14 nM) | HEREFEMEDORRE DR
N'N-CT7LE LN 4-70F (Zun) 222 hFL6-AF/LT 2=)L) -1-AF /- [H-

VA IBS NI T IR — R EEMmE L TR LT
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BE NV A IFY VR CRR RSO RE AR

BTN L 91T, R A U A BIREIL A AT DS AR T 5 6-5 i
BB, NV A I VMBI Gt LTc & 2 A, —HEOFHERDY CRF, %
BIRANOREETENEZ T Z EX i olz, ZOHFHEBEHINT, BEETHI A 14
—/L E® HBA & U THERET % sp2 BHRFA ORI —FF2 0 L TE#BRL TV D, #1H
SAR BFFEDRER:, H\  CRF) ARSI (ICso 18 12-140M) 7~ N/ N-U7 /L% L-N-
G-7oE (Fd7en) 22X X T6-ATNT 2=)L) -1-ATF N IHR VA I H Y —
N2T-UT I wAI Ule, AFETIE, CRF AN ATEEEfRIES L, B—=THREHLE

U— RILEN B A I E Y —)VERED T ALE KOV N O o EFFEic DV Tl B,

i N A VRO T E L OPRSR

B T T 3 ) ) A S VRO G

HE TR LIS, NN-DF BN -7 B E2-A hF 6 AF /LT =)L) -1-
AT N H-R Y A L2 —127-07 2 26d 18 CRF ZBAFEETENE (ICs M 12 nM)
AT AR LT, RMEEMIE 1-ATF VA 7Y —/LEFEOD HBA 1Tk L TN F A4
COTIVRIT R AL, REHIL) CRF, ZREOIRREAR 7y M5 L Tnb &
Ezond, FHT. ZOTNAINEET U VHRIIERT A Z LIck o T, BIZhELL
CRF, ZRARORREER 7 v b SETELOTIIRVNEE T, 72, =T~/
SAR WFZEDFER, )L~ 7a VDA V7 0 LV HADEHYER 22 & RSOk E1EE %
R EDNGDN | SR T VRVIEEDIRIEMEAR > N A DRI H A T D RTREMED SR
SNz, FEBE. MOE® %\ T CRF, AR OfE SISO RS AL b e 26d (&7
7)) BEXOA YTV T 2=V T I R 27 Bk AERGDELEZA K5 ITR
T & 91T CRF, ZAMHEHEE S L COTEMFBLUIH L & 2 DD A, T7005
HBA BXUORHE O — -2 LTe S BRERIL L I ) L~ T e e 7 I /e 7 =
=T R DR OO T K IR EHR o7, SHIC, HAKHITRTLIICZT
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T VB Ve VT v~ a0 Ry EEER L EATRE
ThHDHIENREBENT, LERST, TI—AA Y TRELT I )RV A IH—Lh
KT CRF) SR MG SIS A T~ L WIFRF T X 5,

AEITIE, K& SORRDEIG3 JORG IEEE LT 228677 U —1 T I /K
DEB LT SAR HFFEUZHDONWTHRARD, FH—FE TR L 9IS, NV A IF4Y—/VERK
D2 470 E7201T4-TaF2-A MKV AFNT =) U EHTH -7 IVFILT 2
JAH-RU YA B —AGREIRDSRVY CRE XIS ATEMEZ R LTz, LT2di> T AT
FECII2N DS FIEESIE A 47 0 a £72134-7 0F2- A FFL6-AF LT =V AZEEL

Tk L7z,

5. ke 2ed (£ 7) BLOMLEW 27 Gaisk) DOEREDE

I -7V T S ) XA I E ) — )VEEEIRDO AR

-7 V=T X)X A IEY —VEHEERDOGRIL Scheme 9-13 I8 LUK 4 1TE-T
1Tol=, BN, BPEUETHD -7V —NAT 2 )RV A I FV—L 28 AT <KL,
B CTHER L -7 XA IZ v 28 LT V=T A REDNRT T L%
RN 7Y o TROSERR LTe, TORRER 4 IZE LD, LW 28a. 28e BL WY
28k X, oE TV ==L (v raanFigL) RAT 42 (0087 ==/LPCyy) ZHAWA v

TV TN LT, ENEN p7eET7 =Y —)b, pZuer/aExXrEBr 227 8%
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SAFNAEY DUNBARTE T (EiZentry2,7,16), —f, p7 BET = =/LAF)ILAL
BB p T BENSY = N VEHWZEIS T EIG HNeh o7z (IR, entry
8, 11), BMEWE 7 2=V HEHGTHRAT 4 U TR, FlIZIEL 2-T3 7 aanF i /LR A
T4 )26-VARFUET 2= (S-Phos) BL 2-VT T BAFIILIRAT 4 /24 6-
RNy 7TrerE 7 2=/ (X-Phos) ZR=h 7 U TRIETIE2-U L7 B ib
RAT 4 ) 2-AFNET = =)L &l LT, il 1 7 LV OTEMAE & ZE byl ST
%o 339 4[] S-Phos & IV TRIKIGE1T -T2 & 2 A, HEWITh % A F ALK =K 268f
BIOUT /K280 #1552 L3 C& 72 (AT, entry9,12), p7 BET =Y —/LE R
FRAZEWT B, X-Phos & AVVZEAIZ 007 = =)L PCy, & Fbfie L CUERAN ) b L7z (entry
2,3), ZNHLOFERNG, LD EEWEAT 4 U H R CH % S-Phos 3 L T X-Phos 1,
0-E'7 = =)L PCy, IV 3& L i L T B EERB L OE T REDWTIOT U —/i
FTA RERAWESGA DL L BUVEREE 25 Z L3 0h-oT=, FRHZ, B 7 ==L PCy, L&
TARRDT V=T A REDT v 7 7RIS TIE RGO NRNGEIZ, FrZA
Thb, HrDAZEBRT V=T A RERWH Y 7Y o TRINZEWT S BRI
BT, Bl Taraxy, TR RALR=/UE (280,284,289, 28) 1Tz, U Y
VIBER (28) b 20-67%DIEETHE L (IHIZ, entry 4, 6, 10, 15, 17), —J5, &
Huk%z 5.2 57 1B B L X-Phos & DRISTIFEIZY 7 = =/UE29 % 5.2 7= (entry 1),
P> 7 JRIZBWTIT V=T A ROANTA FE LTI UEEAOZEAIC AR
FENM ELIESOD (entry 12, 13), M7 JEDOEEXI LT UV — L ZHW5EICH
HEOWSHEECE 727> 72 (entry 14), 16> T, T-T7 I /XA IXY—V283D7 X /K
BRI LIALEY 0 LT VAT R EREDD T LI IS ERR L, T-
TaERY A I L T-T R R 2B B R (D) BLOtet-7F A T —h
% V2 Sandmeyer SUSIZE > TE LT, 7HEAIFX Y=L 0D BLOT YV —LT7 I/
&, X-Phos # HW\e~v A /00 = =T FIEFTOH v 7 VT RInEAToT2 L 2 A, HRYE
THEH T = =/ 28m & BIFRIERE TR, A ERWA Z i -> T, 7rEA <
Z) =N 0BLOMIT 7= b AR ET HIEEMZE 37%DIRTHES Z LT
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Too FERORMTIZ RN

LTI LD (entry 14) |

T2 R 28 OERRICB T 7o T,

ARELT-T7 U —L

Fd T-TI)-1-AFNAIZS—=N2-F L BILOT V=T A RO/RT 07 LT >

TV T RNCBITARAT 42U B ROBhE

Ve

Nz ArX (X =Br, I) Hon N/ PCYz PCvz ] O PCy2

(i[ o venn o (I | & ™0™ " (L
S-Phos or X-Phos / dioxane H Pr N
100°C (microwave) 28 o-biphenylPCy, S-Phos X-Phos 29 H

or o-biphenylPCy,

/ THF 60°C or 1,4-dioxane reflux

Entry Ar Phosphine ligand 6 Yield (%) Cmpd No.

1 CHs X-Phos L 29

2 pP-MeOCgHy4 0-biphenylPCy, 42 28a

3 pP-MeOCsHy4 X-Phos 61 28a

4 mMeOCsH, X-Phos 57 28b

5 p-iPrOC¢Hy4 X-Phos 22 28c

6 MHPrOCgH, X-Phos 20 28d

7 p-CICeHy 0-biphenylPCy, 44 28e

8 P-MeSO,CeHy o-biphenylPCy, b -

9 pP-MeSO,CsHy S-Phos 61 28f

10 MMeSO,CeHa S-Phos 65 289

11 P-NCCgH, o-biphenylPCy, b -

12 P-NCC¢Ha4 S-Phos 19 28h

13 P-NCCgH4® S-Phos 74 28h

14 MNCCsH S-Phos <5 28i

15 MNCMe,CCeHa4 X-Phos 67 28

16 5-Me-2-pyridyl 0-biphenylPCy, 41 28k

17 6-MeO-3-pyridyl X-Phos 32 28

® =1. "No identification of desired compounds.
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Scheme 9. 7-7 B E-1-AF N A I XS — L2 F o BIOT =V AKD/RT D77 At

BTV TN

N N N
H H H
23 30
R Yield (%)
28m H 64
28i  CN 37

®Reagents and conditions: (a) CuBr,, tBuONO, DMF, tt; (b) aniline or 3-cyanoaniline, Pd,dba;, S-Phos

or X-Phos, NaOtBu, 1,4-dioxane, microwave irradiation, 100-120°C.

BAGI LOE RO IMEEL AT 50 > 7Y 7K 2813, BO7HIZAF kY

VEDRIRTEY 2T v a BB AN TE -, HiV T 2-7 k31, Y e m

/]

S REEHESES Z Lk » TRIEEELS 73 UERIE T LT (Scheme 10), UL,
BEELRSBRERILE AT DAY 28 O v o bIETIE, HEBRROBRAEIC X
S>THIW 31 BELNRWEREDR ST, BFEE LRSI A IFY— e ] 5
NLETRBEEIR 33 723 34 ZkLIZEEX DD, £Z T, T-TNAXLNT I J2-7
R A IV ORRERIEA R LT (Schemell), $EE722D1%, HEAIDOTFE
TORGERDBR Th o7z, Z T THRASNDRERIT, 7 (DT X/ UbE T 2k
FOMNZZETE, 3 AL~OERAFEARTRE, BREE S TRTTR B2, p-A FFo
> PV (PMB) HEABHRL, PMB 7 2 U REBXOWRED U U LEESEHZ LIZE-T,

NV A IHY =)V 3 NEADEIRAIZ: PMB FBEAIZEEI LT, T T vaxi ko k57
BEERAR YA IXY VRS 380 35 LN 3e & TV U LT U ERDSIZ AT
7oA, 7607 2 7 BICHM S T2 HREAAZEATE /2 (36b, 360), #it< PMB KOk
I TFA Z VT T 5 2 LIC K-> TE LTz, 3bivefba® 37 1A 4k o~
HEHSELZLICE ST, HE T2 227 nml R 24k Lic, Ab— MIALER=/L
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R28f LU 289 DL O RETFNERbDOBIUONT v FEERA AT D 28k IZHEATE,

Scheme 10 D/L— bk & i U T TREED R N & OO HEEFH DA T & AR S 7z,

Scheme10.2-7 2 2-N-7 U —/L-N-T /L F LR A I Z ) — )L DAL 2
Ar\NH Ar\NJ\

Ar<
NH / a / borc /
N N N
>=0 )—Cl )—Cl
N N N
H
28

a
31 32

Putative structures
In the case of some Ars

with an electron-rich group Ar\N/PO3;-|2 Ar\N/POZ;-ICI
N N
=0 =0
N N
H or H
33 34
28— 31 31— 32
Ar Yield (%) Ar Yield (%)
31a CgHjg 32 32a CgHjs 85
31b  m-MeOCqH, 44 32b  m-MeOCqH, 70
31c  m-PrOCgH, 58 32c  m-PrOCgH, 66
31d p-NCCgH, 45 32d p-NCCgH, 87
31e m-NCCgH, 38 32e m-NCCgH, 75
31f  m-NCMe,CCgHy 81 32f  m-NCMe,CCqHy 59
31g  6-MeO-3-pyridyl 41 32g 6-MeO-3-pyridyl 90

®Reagents and conditions: (a) POCl;,100°C; (b) iPrBr or iPrl, NaH, (nBuyNI,) DMEF, tt; (c) iPrl, NaH,

DME, tt.
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Scheme11l.2-7 @ T2-N-7 U —/L-N-T /L LR A I 2 — )L DORIREE @

Ar< Ar< Ar< _R"® Ar< .R® Ar< R
7NH / a NH / borc / d N / e N /
N N N N N
o (Il —— (o~ (o (L
N3 N N N N
PMB PMB
28 35 36 37 32
28— 35 35— 36
Ar Yield (%) Ar R72 Yield (%)
35a p-CICgH, >99 36a p-ClCgH, iPr 62
35b p-MeOCgH, 95 36b p-MeOCgH, 80
35¢c p-iPrOCgH,4 67 36¢c p-iPrOCgH, 71
35d p-MeSO,CeHs 49 36d p-MeSO,CgH4 84
35e m-MeSO,CeHs 71 36e m-MeSO,CgH4 73
35f 5-Me-2-pyridyl 87 36f 5-Me-2-pyridyl 74
36g pCiCeHs CH,CMe; 32
36h COMe 89
36i CH,CH,OMe 81
36j CH,-3-tetrahydrofuranyl ~ 60
36 — 37 37 —= 32
Ar R7a Yield (%) Ar R7@ Yield (%)
37a p-ClCgH4 iPr 88 321 p-ClCgH4 iPr 72
37b p-MeOCgH4 >99 32m p-MeOCgH, 78
37¢c  p-iPrOCgH4 - 32n p-iPrOCgH4 18 (2 steps)
37d  p-MeSO,CgH4 75 320 p-MeSO,CgH4 47
37e m-MeSO,CgH,4 - 32p m-MeSO,CgHg4 23 (2 steps)
37f _S-Me-2-pyridyl ________________________* 39 . 32q_S:Me2-pyrdyl . 64 .
379 p-ClCGH4 CHQCME:; 80 32r p-CleH4 CH2CM€3 73
37h COMe 73 32s COMe 69
37i CH,CH,OMe 71 32t CH,CH,0OMe 80
37j CH,-3-tetrahydrofuranyl 91 32u CH,-3-tetrahydrofuranyl 56

®Reagents and conditions: (a) PMBCI, K»CO3, (NBusNL) DMEF, 1t-70°C; (b) R™Br or R” or R“OMs,
K5CO; or NaH, (nBusNI,) DMF, 1t-70°C; (c) Ac,O, pyridine, 120°C; (d) TFA, 65-70°C; (e) POCls,

80-100°C.
2ODIFETHLNZ2-7 v a XY A IF =N REBIP4 1T ) 2-AF-6-A |k

X7 =) CENBSOSETZI~ A 7= RIS 5 2 L2k AR 27 2157,

(Scheme 12)
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Scheme12.2,7-B2 (T U —L7T 3 /) XUV A IX T —)LDOERK?

Ar R’2 HCl __R® _Yield (%)
27a p-CICgH, iPr cl 53
27b CH,CMes HCl cl 22
Ars R a AR 27¢ COMe HCI Cl 53
i N — i N 27d CH,CH,0OMe HCl Cl 33
)—Cl )—NH OMe  27e______________________ CH-3-tetrahydrofuranyl _________ Cl__53 .
N N 27f  CgHs iPr cl 27
(HCI) 279 p—MeOC6H4 Cl 65
32 27 R2b 27h  m-MeOCgH4 Br 10
27i  p-iPrOCgH,4 cl 36
27j m-iPrOCgHy Cl 26
27k p-MESOQCGH4 Br 36
271 m-MeSO,CgHy Br 64
27m p-NCCgH, Br 95
27n m-NCC6H4 Br 69
27t 6-MeO-3-pyridyl cl 32
27u  5-Me-2-pyridyl Cl 41
27v m-NCMe,CCgH, Br 74
®Reagents and conditions: (@) i) 4-chloro-2-methoxy-6-methylaniline or

4-bromo-2-methoxy-6-methylaniline, (NMP), (microwave irradiation), 100-120°C, (ii) conversion to

HCl salt).

LB 2In DT 7 T, HHENESAE T, @i bk E2 FHWTEBEBOGIZ J o TV AR+
IR Q7p) TSI, ATFNZ AT UK 270 13, ST, LA 2Tn B LA
B ) —)VIND BRI, VIR B 2TX ~IKG RS, ATFVT I VEIIT AT AT I
EERHSED Z EI2E- T, ZNEN 21 BL O 2r ~E -, Zib7 2 RK27g BE DY
27t ERRRDIFEE R, VT R 2T D35 2-J1)V /B A V2T 1 BUK 27s Ak L2,
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Scheme13.7 .7 Y —/L 3L FEHUELOZEHL 2

R7C
WY
N
i:[ )—NH  OMe
N @

Br
R7c

27n CN
27v CMe,CN

27p

oW

/

N

)—NH  OMe
e

Br

R?c

Yield (%)

270 CO,Me
27w CMe,CO,Et

77

CONH,

A

N
)—NH OMe
O

27s

Br

L

/

N

)—NH  OMe
e

Br

R7¢ Yield (%)
27x COzH 75
27y CMe,CO,H 49 (2 steps)
e
f
R7c
69% i
NJ\
/
N
i:[ )—NH OMe
N
R Yield (%) j(
Br
27q CONHMe 52
27r CONMe, 59

®Reagents and conditions: (a) i) HCl, MeOH, tt; i) H,O, THF; (b) EtOH, H,SO4, reflux; (c) NaOH,

THF, (MeOH,) H,O, 1t-70°C; (d) H,O,, NaOH, EtOH, HO, reflux; (¢) MeNH, or Me,NH, HBTU,

IPr,NEt, THE, 1t; (f) NHsOH, EDC, HOBt, DMF,, 1t.

PLE, 8132 DOk L 72 5 H1EE SRR 27-07 2 )RV A I Z Y —VDOERE

ST UT-, 1| DHOBNL, 7-7 X ) F013 -7 a®_X S A XSV Dh T T

FOLDBRZ, R AT 4 U o KT 5 S-Phos F721F X-Phos DERTH 5, 2 DH

WX, 2-7aa XA I =)L R DEMDERZ, XA X —)LDEAIRREIC LT

2 ODEHV— RV HZETHY, &

N2MHFFE LU,
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HEIH 7T U= T S XU A I E Y —)VEBEIRD invitro CRF, SRS S5

- FRLH & [FIRRDITTEZ IO, 3B T IHTER LI LG 27au D& b CRF XAAFE S
TEMHEZE LTz, ASRBORAID SAR W50, X2/ A I XY —LD 7 (@ E p-7 o
a7 =Y JRCEE L CEG L, 7=U 0T 2 BRONRTANEBREGE SN D 2 &3
HNTEY, NTAEHREPIRBLENER HCE S TE D EMRESh TS, P pr
mwuy = ) FHERD CRE AR GTE DR R 2 2 5 1R T, A Y 7’1 /UK 27al3 ICs
EA250M THY | 7-UTNAFNT I )XV A I XY= 26d ERIETH T, ZORER
£V, p7vev 7 ==X CRF REOREEMER 7 > M iHA L, 26d DT VX VAT
BRI TE D ZEHBA LT A V7 ENFEA L T2 A b =F /K 27d |3 CRF,
ZEHFEATENED ICso fEAY 50 nM TH V| A Y 7’1 E/UK 27a LIHEFRIFDIEETH -7,
F—BOMERND, T XTI FERICRO TR A OT VR UENEEE R &
IS TNDD, DT INFNNT X ) BEORTTOT NFNEAEFGERICER LTS8 T
X NFEZFRRICEBATRE CH H Z LR S, AR TF/UR 2D B (7 F Tk
Ra7T=)L) AFIUK27e L. ZNEhA YT EIE 27a B LA h v mF Lk 27d
& H UTHEMAMET Ue, AR E Y BHEOSEE STy A I 24—V T (LD%EH#
JEAEWEETFESND Z Lo lz, TEFIUR2TCITA V7 a VK 27a &l L
T, IEVEDS 6 550888 L7z, [EHAL R™ 1%, BRIAPEEHIEO FMFE L ERg Sz,

RUVA IV T RO FHFEFERIZONT, KE S EEFHIRICKTT 5 CRF) 2281454
BIEME~DI R E SR 6 1R Uiz, 7 unfk27a, A bR 279 5 L0 27h OFEMEIT ICs fiE
M I0PHPETH Y | MEEHAR 27f BLOY — RMEAWTH DT VXU 26d & RIS OIEHEZ
RUTz, AZRLZ R dm W EHE A AT 2bEWIE, T ALEHR L T LT 3-12 558
UEEETEMEZ R LT, BlZIE, A4 Y 7T a X i4K 2711 BIWN 27, A F VA LR =LK
27K BLO27 D TH D, —Ji. A MFUR2Ig B L 27h, 7 /1K 2Tm B L O 27n
D X 7/ NS WEHILOSA T SEOTEMEEE R U, DLEORERE D | T ArEHL
AT % CRF ZBRR T > MIA ZNLEHFEOTN L IR L TUNSWZ EAVRIR ST,
A BB HYRIZONT, A FFTEO LD il L GEEREL (27h:1Cs 52nM) . A TF/LA
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K 5. b b CRF ZAMBHESTEIES T2 T-N-T U =Xy o 2 —/LRERD 7-N-7

JLR VRO BEHEN R

Rl
7a
N.R

/
N
»—NH OMe
e,

cl
CompoundNo.  Additive =~ R™ Binding (ICso, nM)*

27a )\ 25 (20-31)

27b HCl :|/ 4400 (2600-7200)

27¢ HCl )?\ 160 (100-240)
27d HCI ~_OMe 50 (30-85)
27e SS 220 (160-310)
%  HC o 12amn

®ICso values and 95% confidential intervals were calculated from the concentration-response curves.

VAR=VEE (27:1C590nM) 35K T /3 (27n:1Cs) 69 nM) D X 5 728 1=R5 [ M@k
DWTNEFT L85 BBV CRF SAEREATEMEEZ R L, THODOHHOWETH L
JVARFH I MR 27p. 7 X NIR 27 B8 LN 27 7V /UK 278 123 T ICs il 53-120 nM
? CRF ZBMREATEEZ R LI, ZHHORERED . A Y 7 r ELA K 27) 128\ T
1% CRF; SR ATEMEDNBEE T2 & DD, TEMITA ZAEHILOBEFIIHEERL L ORE &
ICIHEFRAF LN & AZALUTAE T D CRF ZBIROR 7 v N Tl R FFA T
XD EDBHLNE ST, B DR 2T 38 LON27u 1T 24U ICs) {25 nM 36 L1869 nM

O CRF, SRR TR L. 7 = =/UE 27F BLOA F¥2 7 = =)Lk 27g & [FS50IE
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METH-oT,

#26. t b CRF, ZRRFEETENEICRT 2 7-N-T U — /LR D EHAEN

2
|//Y'Y1

R
©: ’\i)— NH OMe
N
R2b
CompoundNo.  R” Y! Y? R® Binding (ICso, nM)?
27a p-Cl CH CH Cl 25 (20-31)
27f H CH CH Cl 13 (8.7-20)
279 p-MeO CH CH Cl 27 (18-39)
27h mMeO CH C Br 52 (38-69)
271 p-iPrO CH CH Cl 1800 (920-3500)
27 MiPrO CH C Cl 580 (280-1200)
27k p-MeSO, CH CH Br 1100 (570-2200)
271 mMeSO, CH C Br 90 (62-130)
27m p-NC CH CH Br 84 (63-110)
27n mNC CH C Br 69 (48 -100)
27p mH,NCO CH C Br 120 (84-160)
27q mMeHNCO CH C Br 53 (41-69)
27r mMe;NCO CH C Br 75 (56-101)
27s mHNCOCMe, CH C Br 120 (76-190)
2Tt 6-MeO CH N Cl 25 (18-33)
K SMe NoCH a6
26d 12 (7.7-17)

8Csp values and 95% confidential intervals were calculated from the concentration-response curves.

VUEDFRERE Y | TAET VFNEEDT U —VHEADEHUZ L > T, 7LF /LK 26d & RIS
O CRF B MSEATEE 2 R 2 LAV o 72, SAR AFEORER LV | IEMEE Y (14
V=)V T NLDIFEBRDE LR JOA ZNEHIEORE SITBZZ T IRV E D557
7o =07 NTAEHIEENEAT D CRE AR T > MIA ZEHIED AT 580 &
H LTRSS W EAVRIE STz, B DV KO I RO 9 et RE A~ D2 Z &
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ST h CRF ZRIRFEGTE A HERFCX B Z LWy o Tz, TALT VX IRIZONWTIL, &
SHEDENT AFAFEL D b/NES JRBED RN T XD T NEEFRBUZAF] TH
Do

FEHACEOHT T, LB 279 73 ex vivo FHlOEMWIFE T 5~ 7 ADREHN L 0 Z5E
THRVY CRF SR OTEM 2~ Uiz, E£72, BB 2791t & CRF 12K % in vitro B2ikT
7/ v —V Uk (cyclic adenosine monophosphate : cAMP) @ _EJ7-% ICsfiE 56 nM (95% 13

FEXH : 40-77nM) DR S T L, AMEEW 279 O CRF, St IS HUENED R S 3Tz,

BUIE 7-7 V=T X )XV A I E Y — )V EIRD exvivo CRF, S5 s e s

TP TR S OMIMPN T D CRF, S SRS it 2 di~ 2 AT, ke 2719 D~ D A~
7 20 mg/kg OG- 1 KD exvivo 3IRZF20E L7z, LA CRF #5G FHE I T
HCO CRFy X BEREERTH Y, TOREERTITRT, /LAWY 279 OO 51X, CRF,
ZERARINEFEBL L QWS RIEASE (frontal cortex : FC) . MREK (olfactory bulb : OB) L OV R
& (pituitary : Pit) (2T Y Y PLCRF OfEA%EKI80% MHEL, U— MuAd 26d &
AT o7z, REANES LOWER CORBGIHEIGIEIL, M CO CRF) A S EEOIEIE
ED, ZILHLORERE Y | LAY 279 13 A5 K D ARNA~ORIPEI TR, IR
BT HREGHEEEZ RS Z L30Tz,

HIH AFOELD

B T-7 V=T 2 JAH-_U Y A L E VRO G E G E T 72, B2 2,7-
T V=NT R RS IE YNV DERIEE LT R BETEAT o TR, NV A3
B —=)VERED TRLA~DT V=L 7 X 7 HOE AL, S-Phos LT X-Phos D L 5 7@y
RATZ 4 VI ROFEFT-T X )XY AIF =V 2B ETULT-TRER YA I
V=)V 30 ~D/NT U MMl =T > ) T RO Ko TR TE D 2 E Vo
Teo T2, 22700 XA IFY ) R OEUTONTIEL, RNV A IF Y —)VEROE

THEE L > TERRE 2N T 2 Z AR Tho T, BRENIALEMIIONT, in
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F7. T-TVNT I )RS AIFS N2 BIVT-CTIXNT I )RS A I

—L 26d D~ 7 A exvivo 'PI-CRF FEAFHETEME 2

Compound No.  CRF binding inhibition (%)

Pit OB FC
Vehicle 0 0 0
279 89 82 80
26d 65 72 79

®The values are % inhibition of ovine '*I-CRF binding to mouse pituitary (Pit), olfactory bulb (OB) and
frontal cortex (FC) homogenates. Tissues were collected by decapitation 1 h after oral administration of
20 mg/kg of test compounds, respectively. Homogenates of each brain area were prepared from 10
brains for each compound.

Vitro CRF; SRS AGTEEIZIUN T D SAR e E1T o7, ZOfER. 77 V) —/V 5L B3
RRIREWIEDTER S, TALT AVFARITEE NS DL /NSNS DR KD 58Uy CRFy %
RIS ATEMEA TR U, U — M 26d DT XTI ) EO—FFO7 VX427 )
— VAR TH Y . 20T U —VEIIEE SV IZ CRF R DIREMER 7> M &
HA L TWD Z EMVRES -, SRS LEHOH T8 CRF, AR GIEEEZ R
LIAbEY 279 13X, cAMP ZREEAEE L L= CRF, SR AEEHIEEE R Lz, AMEAWii~
¥ ARMEAEETS L OWRERIZISU VT ex vivo CRF S2RARREGIHETEHEAZ R LT 2 Lnh, A%
PRI L, BN~ D RTEZR S BIETE 5 2 L AVRIZ S 7o, CRF SRS TEEE LT L
XNIINST U VEADOTHINTIR ENT-Z LD, RV A I —)LiFERDIRA <
HEEAHARTRETH D Z LDV h o T,

B N A I VIHEIRD 4 (LEHIEOTRSR

T AN A Y VaBERD SRR

H—mEm TR LI NN T B E LN -7 0 H2-A RF T 6-AF /LT =)L) -1-
AT IH-R A =)L 27-0T 2 266 B CRF SZBAFEATEE (ICs il 14 nM)
AR E R R LT, AMuEME CRE ZAARRSHTEMIEHU 0 L CHURI) S T 5
R121919 % MOE” % iV CERADEER, K6 OB TRT LI, XY (3

40



)= )VEFRED AN ITIANT CRF 2B > N DOZEBOIFED R ST~ & Z T, 47~

DEHIENONRERRTHZ &L LT,

\/\N/\/
/
N
)—NH OMe
N
cl
26c R121919

X 6. {tE26c () BLORI2I19 (R) & oOERSHE

FIH ANCETIT 6 FEHAAN A I F Y —VERER O AR

4ALETAT 6 MLEHA Y A I 7Y —/VFEIR a1, T % IH  Scheme8 (26
WCER LT ke 2dats L 24b LV Ak L7z (Schemeld), 7 e LT X/ fK24all
NCS It StEb &, 4-7anff38aBLN4,6-v7 arfk 38 DIREME 6-7 mr{k 38
PFOIT, ZIUD 4738 LY 6 (B4 38a-c O HIVFHESA 4la-c X, Scheme8 & [FlfD
HiE, TRbbAX ML) v EAERSEC2- ey A I8 —vd0ac b L, 47
DH2-AF )6 A P T =V U ERIGSETAR L, 47 nn{k38aklN4,6-07 0
2R 380 HRAEWD F R TIRANGE U BTN T A a~ NTT 74— ToH
HELTc, — 07, P F T X /R 24b D 2 (i z[FkkDI71ET Y7 v ufk L TR b ka4 38d
FHE—bAmE LTHlECE, 7 m LT I 2 ROE L RERO J7iEZ W THRY) 41e
~NENC, OO 4 AHEHARIT, NBS & RIS SE T2 4-7 1 TR 3Be B LU 38f %
PR U CRT, 7 B 27 AR E FORSE 5 Z LI k> TEA LT (3%t L TU3%b),
AFNAK 3 BLOT = = /UK 30d 132 ARG I Z W > 7' o Z RO L0 |
A LR T I VEHIHE R, Y VLA RRY REAWINZ L VAR LT, &
W 41d 36 OV A 13, Jeil & [RIRROD 51 TIR T,
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Scheme 14, X2/ A I X)L 4 78 LN 6 W ZEHAD Ak

7a 7a 7a 7a 7 7. 7a 7a
RI-R / R72 R / Ré=CI RFN,RE/ R -R /
b
N a RE N R6 N d RS N
=0 > =0 ’ )—c — )—NH OMe
N N N N
H R H R R4
24 38 R*=Br 40 4 ol
R™® R R* R® yield (%) R72 R* RS yield (%) R@ R* R® yield (%)
24a nPr 38a nPr Cl H - c b 40a nPrCl H - 41a nPr CI H 7 (3steps)
24b Et 38b nPr Cl CI - 40b nPrcCl Cl - 41b pPr CI CI 1.8 (3 steps)
zzz gl:r (l':|| (HJI 22 40c nPrH ClI 34 Mc nPrH 3
40d nPrCN H 62
38e nPr Br H 33 . 40e Et Cl H >99 41d nPrCN H 43
38f Et Br H 67 R‘N’R 40f Et CN H 43 41e Et CI H 52
N/ 40g Et Me H - 4Mf Et CN H 48
>:O 40h Et Ph H 67 (2 steps) 41g Et Me H 36 (2 steps)
N 40i Et OMeH 98
. H 4th Et Ph H 57
R .
41 Et OMeH 45
39

R72 R* vyield (%)
39a nPrCN 75
39b Et CN 82
39¢c Et Me 51
39d Et Ph -
39e Et OMe 74

®Reagents and conditions: (a) NCS or NBS, (AIBN,) CCl, or MeCN, rt to reflux; (b) POCls,
100-110°C; (c) CuCN, NMP, 180°C or 170°C, microwave; or MesSn or PhsSn, Pd(PPhs)s, HMPA,
reflux; or NaOMe, Cul, MeOH, DME, 100°C; (d) 4-chloro-2-methoxy-6-methylaniline, NMP,

110-130°C.

WEIH  ANEEAANL Y A I F Y —VEBEIRD invitro CRF, AR A TEME

B ERCH & FRRDITEZ ., B I TAK LTLEY) 41ad O CRF, LR ETEME
FRIE LTz, fERERSITRT, NV A IV — VB AN Y oo B 4ald, EER
1k 26c & boig: LU CIRTTRISED CRF) S MFE TR A R LTz, —F, 4,6-27 m (K 41b 1349
20 FEEMEDNRES L, 6-27 1 K 41c T 10 uM IZIB W TR Z /RS o7z, ZHBORER K
D, RV A I =)L 6 MLEHIEE CRE ZAMEME 0 U TAFE LSRN 2 L2070
720 6 1R LI X 91T, CRF) SRR T v ME AN IAAND A= ADIFAEN TR S LD
HDOD6 ML AN DOVTILRI2I919 DIMAIZ R A 2 —/VEREBE D HA L TERY |
HIRDANR—AIHZ LA ETNEZ X HiILD, SHIT, 6 MLEHILT 7 A7 VLV RO E
(R RIFL T ATREME L H D, £, BERO SAR EHND BV A IF4 Y —/L 6
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(EFAAATEA~DOBEHIEE AL E LS RN EAVRIR SN TN D, P 4 (BSOS A
TR HH CE RS IMEHL CTH DT 2 5, ETGHEERILE TH D A T L LA
N EEATHL L T2 & 2 A, WL CRF, SRS ATEEZRFE L7 (IRIC, 41d, 449,
ali), LINLZRAD, 7 ==K 41h TIIEHEDBIRITIES L7, CRE AR GIEIEIC X
W 4 (CEBIEO B THIMEE OFEN TR S, BRSO KR E JITELY 525 Z L1070
oz, =, A UK AL TR IR EED RO b (EAWFERINC T 5 ATP &
A 5%@30 uM) ,

BRLTALEMOT T, {bEY 4la DSHAFEEHEOREMELS  (EFERINC %
ATP HA : 83%@30 uM) . 58V CRF, SRS GTEEZ R LTe (ICsf9.5nM), £7z, 1k
HWalalde k CRFIZ LS invitrocAMP @ 5% ICso i 88 nM (95% {EHHIX[H]:39-198 nM)
DR THIH L, AMEE 4la D CRF, RS HTUEES RS S e, 61T, 10 uM DO
FEIZBWTE M CRF0 38 KT CREp ~DREETEMED GO BT, AW TERIED &
CRF, SZRIETFE T D Z L3537z,

BEUUIH 4 (LEHAS Y A I X —VEHREIRD ex vivo CRF; 2R ETEMER LT in vivo

ACTH 5 uABHETENE

ARG ORGP TIERS J UMK T CRF) 2B MSHEATEIE A~ 5 BRYT, #A#5T
D~ A exVivo iRz i L7= (£9), TOfER, (bEY 4la D~ 7 A~D 60 mgkg %11
Beb- 1 RfHIIZd8U T, ATEHEE, MLERS OV N R T oD CRF DG &8 < BE Lz, (L&Y
Aa DFEAFG T~ 7 AR ~ORIWE L, BERERER LS TH S R121919 D 20
mg/kg 5 & [FEE IMPARGE T CRF R IRFE AT A2 742 E 3o Tz,
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¢ 8. b b CRF, ZHMEHESTEMITHT 5 1-AF AR A I H Y=L D 4 (B LN 6 frd

A SR

R N R™®
RS N/

6 )—NH  OMe

N
4 R4
Cl

CompoundNo. R™ RP R? R® Binding (ICso, nM)*
26¢ n-Pr n-Pr H H 14 (10-19)
Ala n-Pr n-Pr Cl H 9.5 (6.0-15)
41b n-Pr n-Pr Cl Cl 170 (110-280)
41c n-Pr n-Pr H Cl >10000
41d n-Pr n-Pr CN H 14 (11-18)
Ale Et Et Cl H 24 (20-30)
A1f Et Et CN H 13 (8.4-19)
Ag Et Et Me H 7.6 (54-11)
41h Et Et Ph H >10000
A1 Et Et OMe H 13 (8.3-20)
R121919 - - - - 8.5(5.7-13)

®Csp values and 95% confidential intervals are calculated from the concentration—response curves.
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9. (LAWY 4la D~ 7 A exvivo PI-CRF fE & EEM: 2
Compound No.  CRF binding inhibition (%)

Pit OB FC
41a 101 83 86
R121919 98 95 96

®The values are % inhibition of ovine '”I-CRF binding to mouse pituitary (Pit), olfactory bulb (OB),
and frontal cortex (FC) homogenates. Tissues were collected by decapitation 1 h after oral
administration of 60 mgkg or 20 mg/kg of compound 41a or R121919 (n = 5), respectively.

Homogenates of each brain area were prepared from 5 brains for each compound.

{t64) 41a D HPA Bl THEL 6 2/ 21~ 2% BT, X b L A§EF D~ © A1 H ACTH
BT 2ER AR LTz, B7 17T K512, (kG 41a D 60 mgkg #RH#5- 1 KifH]
iz ACTH LLisEzd L, HPA SlTTHEDIIHIERGRO iz, AHEIL, £ 91T
R LTC ex vivo A BRICEIT DN CTORSETEEICTT 2 AR LRI L TH Y | {LEY 4la
13~ 7 A2 T CRF D3RG D AMMASUNIR L CTHALT 2 Z & 3vmho Tz,

vehicle 41a R121919
7. <A ACTH N4 2L E 41a Ol ®
#ACTH concentration in blood was measured 1 h after oral administration of mice with 60 mg/kg of

compound 41a or 20 mg/kg of R121919. Data are indicated as the mean + standard error of the mean

(SEM) (n= 10). *p < 0.05, parametric Dunnett’s test compared with vehicle.
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HIH AFOELD

N A LMD SRR AL N Vitro CRF, A RS TR A SR L L

T SARWIEAAT o7z, ZOFER, 4 MBEHIEC L 50V A I 4 — VB OEFIREIE

il

L

PEIHIF & A B L 29 BHEORE SI3EBE2 5.2 5 2 LIV Sh o T-, CRF, Z&HK
TEATEME AR L U CGEIR SNTLEY) 41a 1XA N L AFEFED HPA il osct U CHilfE

MR L, invivo (238U T CRE SEAMEH U E 279~ 2 L AVRIR SHU72,

FH AKEOELD

H-ECTRHA LA 26c 5L 126d 2V — RE LT, RV A I XY=L TLEB I
4 NLDBH AT o Tz, Tl VAFFRORE R, WIFHR D (SRS AN CRF) A GG %
Y2 LG0T, b, TR X4 LAY T2 CRF SRR HDFREDRE S
DRT > RIMHEL, SRR FEELTIR TE L Z s, FTh, 58V CRF,
SZRISEATEEE R LAY 279 B X UV 41a i3, in vitro CRF, ZAMIEIUEMERS L O~ 7 2
exvivo i BRIZISIT DM TO CRF, B R ETEEZ R L, R, (k&Y Mali~T A A
N L AFEFE ACTH @ ST L CTHIfIfER 27~ L. invivo 123UV T CRF, SRS T
EHT D Lot LAY Nal iR & LTI CE, B2 aED ks
W& LU GRE S,
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FB=E ~NrYAIFV VR CRR XABEREEOBRAREA LM OAIH

B T ARNAT I RS B — RO ENES L OGS R

FERB IO _ETRNTEL DI, FEIL, FHZR CRF, A E LT—5
T UCBIRERIE A T DS A R L T2 A I8 Y — VGRS R E T A
L. invitro 33X Trin vivo (235 T CRF; ZAMREITEEZ R~ E 4laz /Rl Lz, &
{EA#1E ex vivo CRF FEGBHERBROFET L 0 | R OWIER J OMMNBA T BN T kS
MChdZ EIRESNe, LNLARRG, B MFI 7 vy —2a% HWc et
BWT, 77T 7 AMED 182 ul/min/mg & RNEEETHDH Z EN LT, £z, 2O
Wik, K8 ITRT L OIS TALTORT L/ ULE (428, 42b, 42d) F5 JOMRIKIKR (426 42f) |
20T =Y IO RINTORRER (42¢,42d) 3 LC/MSMS FEHTIZ & 0 TSz, s,
RN TORGBDENGE . BULED OB VELS 720 . BULER kOIS G55
b, TZT LG Nanr7a T I HEBLOT =Y J EOEHUZ L 5T, invitro 3
LV invivo 1EHDIR S DN & 0 ZEZMEEM ORI A SR LTz, AETIL, Zh b
BURDOGES L OVin vitro CRF ZAFEFEATEME S B MITFR 7 v Y — 2% W EtE %

FEIE & L7= SAR BFZEIZ DUV TR A,

W N A I L T AL SO MR DAL

NV A Y=V TR KON AR D ERGE % Scheme 15-18 (T, 7-77 X /X
YA IZIAD 2NL, AN KO T ALA~DEHELE IOV T Scheme 15 (TR LTS,
FE)TIVKNT I )R AIFZ =0 4BaBLWN430, PTNAFKNANT I )RS ALY
—/LMa BLOMb 1T, BEHT I R I )L 23 ~OETT T VR U ERIGIC
FOVER LT, VTNVFNANT I )X A IFY )V Mais LON44b [T T, NBS 2
T2 AN~DT a b, ALY AL D 20D Y v FEA~DOZERZ X 5T, Bf& YA
48c 35 XUV 48d ~E\ NV, NUTIVEEER 48a 1T, ST AT ) TR 43a AR

Ak B LOINCS ZNEZ/EH ST . 2nen 2 itk L4 iz 7 nafb L CaRk LT,
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AN
2
)=NH OMe
N

Cl

#1a cl

|C50 =9.5nM
Clearance: 182 puL/min/mg (@1 uM)?

, R R7 S SNH NH, SN \/\NH \*\N/\/ \)(\N/\/

/
N
@[ )—NH OMe OMe OMe
N Ar
: s s @ %} %}
cl cl OH
42 42b 42

8. & MTFIZrY—2AlZkiT HLEY 41a @ invitro (REHENT @
8N vitro metabolic clearance in human hepatic microsomes. PThe structures of the metabolites were

elucidated using LC/MS/MS.

A VT AR TR L RRRIC, BANCHIBRA 430 0 2 %, I 4 iz 7 mafkl
TUEEW 4T Z B L, TALT X ) BT b L TEEW 48b 21572, 2-7 nn-7-% /) TV
XTI )R A IF Y L 4Ba S LN 46b 2B D NCS & V=2 v e {bRIsiE, 6 iz
1S FAR TH LT, 407 v e fbMRIERTH D ((KEW 47 : 37%. ka4 48a
28%), ZOBHIE, K9 ITRT LT, TALT X/ FLOKEFTHY NCS O 1-IZHAT
THILILE T8 BEREBIREARH L, 6 fi~Dr v DOEHN L VRS 570
EEZBND, BRI, 2-7nnfk48ad L 4 mn2- A R 6- ATFILT =Y A EG
52 EIZ LY HHYEEY 4%-d ~E T,

48



Scheme 15, 4 (\TEHL ) A I X — )V T T VX T 2 ) HIBRD AL 2

NH2 / R7a\NH R7a_N/\ R7a\N/\
N a N/ b N/ c N/
O LLgoe — =0 o
H N N N
H H H
23 Br ]
R7a yield (%) Ra yield (%) R’ yield (%)
43a (CH3CH,),CH 49 44a CF3CH,CH, 49 45a CF3CH,CH, 84
43b ipr 81 44b EtO,CCH, >99 45b EtO,CCH, 56
43c CF3CH,CH, 94
43d EtO,CCH, 24 d
R = (CH3CH,)CH
iPr
7 b
RoNH R = (CHaCH,),CH RER™
N g N
»—Cl »)—Cl
N N
) R4
Ra yield (%) , " .
A )
46a (CH3CH,),CH 15 R R R* vyield (%)
46b iPr 47 48a (CH3CH,)CH H cl 28
48b iPr C(=O)Et CI 88
48c CF3CH,CH, Et Br 87
48d EtO,CCH, Et Br 87
h e
R7\a /R7b

/ Ay
N N
»)—Cl »)—NH OMe
N ) N 2
cl R*
47 37% Cl
R R R* vyield (%)
49a (CH3CH,)CH H cl 39
49b iPr C(=O)Et Cl 74
49c CF3CH,CH, Et Br 31
49d EtO,CCH, Et Br 71

®Reagents and conditions: (a) 3-pentanone or acetone or CF;CH,CHO or EtO,CCHO, NaBH;CN,
AcOH, MeOH, rt; (b) MeCHO, NaBH3;CN, AcOH, MeOH or EtOH, t; (c) NBS, MeCN, rt; (d) POCls,
90-100°C; (e) 4-chloro-2-methoxy-6-methylaniline, NMP, 110°C; (f) POCl;, 70°C; (g) NCS, MeCN,

1t; (h) 1) NaH, DMF, 60°C, ii) propionyl chloride, rt.

/QJ..HC_N'RE OH N_R7a o H\N.R7a
guc,r\t:d —| & CI\C” o Ch CI%INI
0 »—Cl »—Cl »—Cl
N o N o) N
9. RV A IE =)L 6 LY 1 BRSOV THRE SV SO
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TRET AXIT 2 D ZEH% Scheme 16 (TR LT-, (AW 49d D 2T )L A KFE bR
FVFULEZMNTEIL L, BARIERTE Fa AR50 215, Swermn BALEUGICAT L TT
NT e R ((BEWBY, AFN~T3xo b7 m I REHuz Grignard SOSE1T0N 2-8 KR
F UK B2 ~NEWe, 7, LAWY 49d D= RT VAT VI Y KGR L TR R (R
EMB3) &L, st L7 I EMEE LTENTNT I MK Mac 2157,

Scheme16. X V' A I X — )L TRET IV T I ) FeZsHa

EtO HO\/\ PN O\/\ PN

@[ )—NH  OMe @[ )—NH  OMe @[ )—NH OMe —> @: )—NH OMe
49d \ 50 51 52

HO. R7C
o) N eorf o N
)—NH OMe ——— )—NH OMe
N N
Br Br
cl cl
53 54a R®=NH,

54b R7¢ = NHMe
54c R7® = NMe,

®Reagents and conditions; (a) LiBH4, THF, reflux, 90%; (b) (COCl),, DMSO, Et;N, CH,Cl,, —65°C,
51%; (c) MeMgBr, Et,0, 1t, 31%; (d) NaOH aq, EtOH, rt, 93%; (¢) HOBt-NH3, EDC, Et;N, DMEF, tt,

52%; (f) MeNH, or Me,NH, EDC, HOBt, THF, DMF, 1t, 70% or 62%, respectively.

TAROLBEFFL 5 26 T-T ILF ARV A I H Y —)L 6dae DERUTDOVT, Scheme17
(R LTz, ZEEWE 56 #HbAX U ALBIORAH ) — L EANTAF LTV (LA
¥56) &L, AFNT I e fnies v a iR Ko TERMIZRIIERT2-AFILT I/
AFNEAT AR 57 2B LT, 73T D0 MldA FIWOKFERINC LD . = Frkaiz
&L CREARNERTYT 2 /1K 58 215, CDI 2 AW TEBRIEE L, @ik ch s
AIFY =)0 & LT, mFN~T Ry A7 a KT Grignard BUGEITV, BAT

RNERT RP A2 FVILE LibEY 60b 2157-, — . n7ubil~7 327 Aa7mI R
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VRIS T, 7V UEK 60a BLOVE ) TV IVRDIRBEM A 547~ 2T, n
a7 u I RBLONYFULNLHHE L 7o e FU L REH E L THW:
&2 A, HE 60a 73 BRAFRIR TR bz, IRWT, 7 /b= —/L{K 60a 36 U8 60b A-fikfih
Bz X0 A LT 0l L, 3T DT AMillEE W KRR X > kA 6la s L
6lb A 157, NV A IH Y /L4 ~D NCS & HWB 172 7 v v b, fe 4%+
HALY AW 2 TO 7 v e bR > TV 7 mufk63a 38 L 0N63b ~E -, Biefk
(2, 27 maiaT =) UERET = —VEREIR OGS E T EIN LAY 6dae AT
L7z,

7z ) X VEEORIAOEHUZONWT, Schemel8 (TR LT, {bEW 6de D7 EH A
T AR O ZHNTvA 7 ey =—TRENC L > ToT VAL ((kE 65),
JVRFT I RHE(R 66 13, (LAY 6de DV Tk, “FMULKFREAN, 7 E=T & OffiA

TR LT,

51



Scheme17. 7-7 VXL~ ) A 2 — )L DAL 2

HO (0] o0._0O o0._0O o0._0O (o] 0]
a - b - H C - H d g /
o — . g NG — » NG — » N
=0
NO. NO: NO: NH, N

2 2 2 H
55 56 57 58 59
OH
R7a R7a R7a R7a R7a R7a R7a R7a
e / f / 9 / h /
_ N _ N _ N - - N
=0 =0 =0 )—Cl
N N N N
H H H
cl Cl
R vyield (%) R72  yield (%) R vyield (%) R vyield (%)
60a nPr 71 61a nPr 76 62a nPr 64 63a nPr 91
60b Et 70 61b Et 54 62b Et 68 63b Et 82
R7a R7a
I N ~z R -z R=
N/>52 R2e R g yield (%) R gec yield (%)
4CI ch@ 2b 2b
R R
64 R%® ~NH  OMe -0 C
64a nPr 50
64d Et 64
64b Et 38
o] cl
~NH Gl -0 <
64c  E Q 42 64 Et Q 66
Cl Br

®Reagents and conditions: (a) i) (COCl),, DMF, CH,CL, rt; ii) MeOH, rt, >99%; (b) MeNH,, THF, tt,
>99%,; ¢) Hy, Pd—C, MeOH, 1t, 99%; (d) CDI, THE, 1t to 50°C, 78%; (e¢) nPrBr, Li, Et;O, THF, —78°C
to 1t, or EtMgBr, Et,O, THF, 35-40°C; (f) i) HCI, H,0, EtOH, 50-70°C; ii) H,, Pd—C, EtOH, rt; (g)

NCS, (AIBN,) CCls, 70°C; (h) POCls, 90°C; (i) APNH,, NMP, 130°C; or ArOH, K2COs, DMF, 100°C.
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Scheme18. 7-7 VX R A I X~V D QLT = ) X5 FoXSArESEL 25 Ha @

CN
b

®Reagents and conditions: (a) CuCN, NMP, 150°C, microwave, 21%; (b) i) nBuLi, hexane, THF,

~78°C; ii) CO,, 1t; (iii) EDC, HOBt-NH;, DMEF, rt, 23%.

F=f N A Y —)V T AR invitro CRE) SEA AR AE 36 L OMRE 2

FEICAR LA 49, 50, 52, 54a-c, 64a-d, 65, 66 Dtk CRF, &M SIS
L0t MiFR 7 vy — A TORBMELEMEZOWTHE L7z, & b CRF 25 ATEE
— U & [FIRROTT1EZ VT T2 7z, REZENEZ W T Z V7 7 U AETRL, 20
DN NSWNEERETH D, BT L O, FIray—AlZB Ty A IH
V=)L T L COEL — RBFEEYINIS KO LS VOB L AET e Z & D35> TN,
ZC, EP AL COBMBEAHUIIT DA R LT, T8 h, &R RFEEGUINIE
BEDEYE U THIRRT VS VOB, I bAGEREEE L CT VL b DiER £ 721
7 RDBNEAToT, FRER10ITTT, AV Ta AT VT I HEEK 4% 130
7 EULT X R 4la & E LT CRF A ETEMEDS 10 (595 <720 . 7 ) 7 T Al
HIIN L7 217 ul/min/mg), 3-~UFNELEALE ) TVFLT I/ 555K 498 Tl
7 VT T AMEN TS ulimin/mg THY, 7B ENLT I HEK 4la b L CREIEE
PEDSA B L2 © DD, CRF) ZRRFERTEMSA Y 7o LT VT X 5K 4% & [RIFR
FEAR T Ui, TV B otz b <~ <L RImls 7 » R8N LTcbE) 49¢ Tl

T ELT R FEIR 4la & U CIRIZED CRF RIS ST 2 R LT=bon, 71T 5
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v MBI R Lo T, RS A LTbE) 49, 50, 52, 54a-¢ DT, v
RV RFEAKRa D7 )T TV AMENRC T T 2 ) iEER 4la & s LS AR
HZZEMEDM EDSBO BTz, L L3S, CRE AR GIEMET 15 f5Es Lz, Zi
& OB VAR LGN RGOSR S & CRF ZRMFEGTEIEDCSHERI L, —#% 7 /L= —/L{K 50
DOIEED R HTRS . NN-ZAF LAV ARFH I BK Bde Db o7, TiaT < 7 E)s
BT N VFEALHL LT ALEY) 64a Tld IRV EEZ R L (ICsofE : 74nM) . ZD_EARGH
7 VT T AMENED UTe, TIAXNEEDRGE —RFEXTTNXNT X ) FEOEH R
Fiter £ 0 BUIBr U, [EAEW 64a K0 b REESEHOF MEAY) 64b 13, T D85
DT NFNT I /K 4le &g U CEMER L OS2 EtEILcm 3 A Hmch -7z,

U T-T XA A I H )L T TEBYARD exvivo CRE, S SRS ATEE

T VX VIHER 6da d5 LN 6db OB TIEZ I~ D HRYT, 7 v b FEER, BRERBS IO
ATEREEIZ DU T ex vivo CRF fEERHERBRZ M L7 (R 11), CORER, 20 mgkg #2100
Beh- 1 KA O TERISTO CRF ZFE~OREAIEMEIRE Ch o7, —H, 3Tk
64b DJTINHEAREIC IV T L VIR NEMEZ R LTz, IO OREFRIE. mEE3tc 0
(2 &> TAERNTIEMEZ R L, N T3-S F UK 64b 500578 CRF, 2 BIRA~DFES
EHER LD NS E 2R L TWnD, LI T, Ry A IH Y —/L 2 itd SAR #5EIC

DONTIR, 7% 3= F VI HEE L T ro 7=,
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#10. b | CRF SZRAFEATEIER LU MFI 27 v Y — MBI R ENE 5 2-

T =V )bty ) XA B —)VEEEIRD T N DB R

R"
ISAN
»—NH OMe
N
4%
cl
CompoundNo. R’ R* Binding (ICs,,nM)®  Clearance (UWL/min/mg, @ 1 I,LM)b
41a sy~ (1 95(6.0-15) 182
)
49 \l Cl 110 (87-140) 75
NH
49 Q Cl  110(93-140) 217
Awﬂ\/
49¢c FaCapy ™~ Br 18(9.8-32) 189
)
50 HO Br 48 (34-67) 227
{
52 HO Y\N ~. Br 53(42-67) 202¢
)
Ya H,N ~. Br 140 (110-170) 155
L
54b H Br  150(110-210) 230
- N
LK
Yc N Br  270(220-330) 244
- N
T
41e NN Cl  24(20-30) 222
)
64a W Cl 74(45-12) 132
64b /Y\ Cl  15(10-21) 198

%Cs values and 95% confidence intervals were calculated from the concentration—response curves. “In

vitro metabolic clearance in human hepatic microsomes. “40%-70% of the collection rate.
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F 1. T-TAIAR A IXS—LDF v bk exvivo PI-CRF A FHETEM: 2

R’ /

N
©: »2—NH OMe

N
ks

Cl
CompoundNo. R’ CRF binding inhibition (%)
Pit OB FC

64a S 61 32 15
64b ~ 69 41 60

®The values represent the average % inhibition of ovine '“I-CRF binding to homogenates of rat
pituitary (Pit), olfactory bulb (OB), and frontal cortex (FC). Tissues were collected after decapitating the
rats 1 h after oral administration of 20 mg/kg of 64a and 64b (n = 3), respectively, and homogenates of

each brain tissue were prepared from three brains for each compound.

BHET T-T XN A I =)L 2 EHYAD in vitro CRF, SRS STEERS O
e

A-rmng- B-XUF)) RV A B —)VEREIRD 2 NOBHEITo TR AT 12

T, G e 267 =1 J BOA N Miz A FXUHEING 7 vu 5T 5 2 LT
FoT, 2T T AEMNMET LT (BEM64c), A R HENL 7 v u~OEHIT L S
2 VT T v AMEOIK FIIBHCHE SN TR Y . ARIOAHRIZISWC H#EA e Th -7z,
T, T2V ) KOT 2 ) X VEAOBEHIZ L ST, 7 VT T UAMEREIK T L (&
) 64d : 87 uL/min/mg), = 512, LAY 64d 1H LAY 64b & LUl L C CRF, XA AT
B4 (IR LT, Sod R PIRISETRER (M 8) KV, _U YA IFY— 2T =
U J FDIRINA~DRIZERDNE ST, bEY 64d D7 aa kO Hrito7-, &
T FEAOBBUTRELEIIZ & A LT UieinoTohy (KA 65), LVRFI 3 Rk
66 TIXLEM DM ESF80 bz, ZHAVBZEM N RiX, N B UBROEFEEK TS

B AEHERE~D TG BB 2 B, L LN D, (LA 66 D CRF, AR ATEHIHL
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G 64d LR LT, 5 fERES L,

#12. b | CRF SZEMFEATEIER LU MF 27 v Y — MBI HRMRENE 5 4-
rnang- G-XUFI) RV A K —)VIHEIRD 2 SO EHHEZH R

/

"2z e
N
S
R2b
CompoundNo. Z R* R® Binding Clearance
(ICs0, nM)°* (ML/min/mg, @ 1 pM)”

64b NH OMe (I 15 (10-21) 198
64c NH Cl Cl 7.9 (5.5-11) 120
64d O Cl Cl 4.1(2.7-6.1) 87
65 O Cl CN 8.6 (5.7-13) 84
66 O Cl CONH, 22 (17-28) 29

%Cs values and 95% confidence intervals were calculated from the concentration—response curves. “In

Vitro metabolic clearance in human hepatic microsomes.

VL ED SAR WFFEDFRER LY . 7-7 VSV BRI D880 7-7 07 X i
(R & b U CIASE D CRF ZRMISHEATEEZ /R L, (REIZEEM RN D Z 3y oTz, %
FRIRFREE AT D T-T XTI FER L IR | R —RFER A DD T-T L F )L
BRI ER — IREM O OBRENIE, £, XUV A IFZY—VERKE 20T ) —L
LDV =T D Z DEFNBEEFEA~OLHNT L - T ARHZEMEDM L3538 b,
EDIT, 7= ) FVERTAADIVRF I REAC K - TREZEEESm LT,

FAH T-T NI A I = VO TRIET

B LTACE O T T bR EMZ R LT G 64d Ot MITFI 7 1Y —L & v
(R TR 2 o —BiRCH & [FRR DA TIT o 7o, #ERZX 10 (TR T, (LEW 41allhk

W TGRS Cdo - 723 — B e U & 135872 0 | (LG 64d TIIAEE — EREUIEN S
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KB TGRD DR oTz, ST, 7= /) FUEONFAAZET 2@ LRO B

. 7 U7 T AfE (87 uL/min/mg) 1HLEH 4la & bl LTI F L7,

)Y\ )H/\ ©2 9 o
7 R7 M
7 o %
)—0
N
s
Pl

N
>0
N Ar
Cl Ar Cl Cl Cl Cl
64d

Clearance: 87 uL/min/mg (@1 pM) M1 M2 M3 M4
10. & MFIZ vy —AIZBIT 216E% 64d O invitro REHf#AT 2

#nvitro analysis was carried out in a manner similar to that of compound 41a (1X] 8).

Lt 7T NXRNAR A I VDT — S

58U Y invitro CRF, S B ARE BTEME A2 A LA EMEITEN /a1 64d (2D T, Fflix D
A RRERC L > CEOT a7 7 A )VERGT LTz,
CRF, ZBMAFEHIENEZOWT, B b CRF 12X 5 invitro cAMP O_EFAZ%3 2 HITER %2
B L Uiz, (LAY 64d 13AMER % ICs fE 44 M (95% {EHEX : 21-90 nM) DFf X T
Hil U722 &35, CRFy ARG 2 R 2 L3R ST, Jako L 91z, AMEEHo
CRF, XA AAEETEIEIL ICso I 4.1 nM Tod V) | FEFUENE & 13HY 10 f5RAEL T D, PR
HE LT, AR THOWTW D IRES & il ClIs B E1S Re 5720, 372bb, #
GRERTIET T )=V Ul (GTP) DEEIVRNZ EBIEHRIa AR X — g T
BN TITCNDTDEELRTE D, £72, 10 uM OFEEIZEBNTE b CRE, 3 XY CRFy
(KR DAEATENED D BT CRF 2T U CEU R < HEPUEE A~ 3 2 & 230
STz, MAT, AMEEWLT v b 1 mgkg OG- CTEIZANENREZ R L7= (area
under the concentration-time curve (AUC) po : 94.6 ng-h/ml, bioavailability (BA) : 30.8%), 7
> b (10, 30, 1000 mg/kg/day) FL A X (3, 10,400 mg/kg/day) O 13 FREHRE (&% G5k
TlLt hDOERIZIWTRBEE 705 X9 723 T i3 b ivie o7z,
AARNCO CRF 2B HIER %2 REE S 53< |, U T ROMFBEREE & invitro 35 X WVin
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Vivo SEADFABIZ DU T AU TN D728, BN Z L1, CRF) S50 D OFFHEHE )3
BMEAEPE EFBIOFFGEIIIRFCX 2, 7 Fb b MFEOE MEAMIE ERERIZI
TE TR TE Y W TE 5, (LAY 64d, R121919 3L N pexacerfont (22U T, CRF,
SRRE DA L F 2= 3 MEOPRFE KT D CRE SRR ATEZE 13 1R T,
{bAM 64d 1 L OVR121919 13065 HE Ot L CIRIERE ORI EM: A7~ L7243, pexacerfont
I THESRT CIEEZ R T 5 OOPEEEIZIBO T 10 uM OIRFEIZBW T IR EEZ R S 720
7=, LA 64d B L TOVRI121919 (% pexacerfont 2 V) & CRF; 228705 OFFBEN BN Z & H>

B, EHR LD RBLLSLT VW EEZ X BILD,

F213. & b CRF S2B4R)5 OfiffEdE O L 2

Compound Washout No washout Ratio
(ICs0, nM)? (ICso, nM)? (washout/no washout)
64d 32 (23-45) 22 (12-40) 1.5
R121919 67 (42-110) 17 (9.8-29) 39
Pexacerfont >10000 340 (170-670) >29

®Csp values and 95% confidence intervals were calculated from the concentration-response curves.

L5 64d DIRNBATIEZ TR D72, 7 v MEOEE- 2 K O FEA, ek JOHT]
SHBEICRBIT 5 B Y CRF fEABHEEM: % exvivo (2 THIE Lz, Z04EH. 2.5, 5, 10 mgkg D
MEIZIBVTHY Y CRF fAHEEEZ R L, @0 bEY 64d OIMPIEATI VR Sz

(% 11),
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Ovehicle
100.0

= " # 02.5 mg/kg
% # # H o5 mg/kg
§ 80.0 r # # # W10 mg'’kg
=
EE — #
3 60.0
ET
= 400 -
=
=]
=
=
= 200
=

0-0 I I T 1 ‘|’

Pit OB Ctx

11. L& 64d DT » b exvivo P1-CRF A BHETE: ®

?[nhibition of ovine '“I-CRF binding by compound 64d in homogenates of rat pituitary (Pit), olfactory
bulb (OB), and frontal cortex (Ctx). Tissues were collected after decapitation of rats 2 h after oral
administration of 2.5, 5, or 10 mg/kg of compound 64d. Data represent the mean =+ standard error of the

mean (SEM) (n = 3). Statistical analysis was performed using the Williams test (#: p <0.025).

Z N L AFEFED HPA BT D kA 64d OHIFIWEM 4 i ACTH &2 f5iE L LT
FHI L7z, {bA®64d % 1.25-10 mgkg DR TT v hROFG- LIz & 2 A, 58flKIkIC
KHA N VAFHEFRD ACTH D53is%, SHHERE S Bl LT 2.5, 5, 10 mgkg O & CHEMKSTF
HICAHBEICHHI L7 (K12), ZROOFMMEIT, FRo ex vivo iRIZFV T CRF, 224
RO EHER CETARLFI L THD, T invivo iHEORERIZ, A LA Fick

WTEEW 64d 73 CRF) ISR E L CTRRREL T D Z & 2oy,
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500 I #
T
400 r # #
00 +
&
200 I g
100 +
0
naive vehicle 1.25 2.5 5 10

64d (mg/kg)

forced swim stress
X112, 7 BfIKKA b L RGBT ACTH 53 UAKTT b4 64d OFfilEhE: 2
4Compound 64d (1.25-10 mg/kg) was orally administered 2 h before the 90-s forced swim stress test.
Blood samples were collected by decapitating the rats 5 min after the test was terminated. The results
are expressed as the mean ACTH (pg/mL) concentration. Data are indicated as the mean = SEM (n =
10-12). # p < 0.025, parametric Williams test, and ***: p<0.001, Student’s t-test, compared with

vehicle.

FINH AEOELD

tE1 Ma L0 bRZEEDENTACEM E TR LTCRER, Ny A I XY — VT ik
T EDOT NN 20 ET =) NG T = ) F VAL TALEY) 64d & L
H U7z, AMEBEWIE, -7 X7 2 R 4la & e ) EH - RBEAE BT invitro
27 Y=L WTGEBRICIW TR — RS & OUIIHES STV, £, 7=
J X VRASTNAOERE BRI LU0, 612, 38 invitro CRF, SEAMSHE G TR IR
FOVEIEIUIC CRF, ZAMSEPIEEZ R 2 L AL, DLEORERI Y, FEDHS T
AR HINCE S T4 DR E D TH o722 EAVRB I, 7> b ex vivo RERFER
L VG 64d D BAT720 AR SRR S, BN TIE bR S, A R L AFR
%7 v MiH ACTH &0 _E5-% ex vivo 3R & [7] UAZIE CTHEIZHIHI L, invivo 128\ T
& CRF) AR L L COMREZ R C& 7o, AMbE4 64d 13 CRF, 28140 D Ofiffk
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WEDEWN & 5000 A LU AMREBREEICH L TR E2RTZ LD TEX 5 CRF, 2%
RFEHERE LT c& 2, DLE, iR TE - L 91T, FHEIL CRE, AR E LTo
AR BRI LAY DI R L=,
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S
ARFGETEE L. AR A= a2 UHEE UL S RGO 72\ Wil CRF 4
HEHEROAEL A B I E Rt 21T o 72, ZD720I, I DR 20 L Ch &I E
BIEE T 200 Taaket L, MilEFEOREDIRN Y — MEAAIHZ o BfE L LT
WA BAA LT, U — MEaAItE, Sal(biF7E2#% C CRF, 28K b OffBbEE Dl
WERRIER LS PRI A BHET 2 L IC R > TR BNEAIISE COIRA LU FIZE L D,

1. ¥l CRF, AR ORIRZ BIE L €, — R 120 L CHFEIREREEZH T2 65
AR CHLX Y TV — VB EZRG LT, XA Fh— Ry F7 Y —1
BLORU YA IFV—FERE AR LT, 1-A TR A I F Y —LVEER
PSRV CRF) SIARE GG A g™ 2 & & R LTz, AGHERIZ OV TO SAR AFFEDRS
U CRF) S22 AE AT (Cso 15 12-14 nM) A7 L HIREEEEME OB S OE O NN
DTN -7 aE (FEran) 222 FF6-AFLT = =)L) -1- A FJL- |H-
RUVAIFSNRT- VT I B —NMEEmE L TR L, (B—%)
NS

/

N

)—NH OMe

N i:é
R®=clBr R

2. U—HMNEEMDONR A IE S —)VTALT IVRNIEED 9 B 1 &Sk T V) —/LHe
IHR LTS, CRF SRR D @AM IR STz, FEOERET, 2,7-07 U —b
TR )RS I —VERBEROGRAE NI LT, RFE(LEW 279 1% in vitro CRF,
SARMFEIUENER L O 7 AR OG- exvivo iRBRIZISIT 514N T CRF 2B FE A%

MarRLe, (B % 9
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3.

RGN

279 Cl

~

U— MO A LY =)V A NS ET D CRF SRR T > S OFFEMEZ R
RUTAER, U CRF SRR AR A~ 9 E) 4la 2 R L7z (Csff 9.5 nM),
{54 MaiZinvitro CRF, 2R IIEMESRS KOV 7 AR O #E5- exvivo #RBRIZIS 1T D%
WTOD CRF, 2R ETEMETINA T, <7 A b L AF%E ACTH O_EFIT6 LT
TEFZ R LT, ARERIZ, in vivo (2B T CRF SRS RUIFE 2G5 2 & & 3R
LRERTHD, (F_FE 5 H)

SN

/
N
)—NH OMe
N
Cl
41a Cl

{bE& Made MTI 7 v Y —2LZ = invitro R PR OFE R, 7 AL CORLT
WX IUMEB IO 607 =V ) HoSSACORMUER = REM & HEE S, AER%
TR RS WA T TR R, (e 2 m S, SbEm DO TR bRV CRF,

SRR ATEE 2 I ke 64d 2RI L. (CsfE4.1nM), GB=%F H—Hi~HN

)
/
N
)—0  Cl
N
Cl
64d Cl
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LE 64d 137 » MEOHERE: 2 Kifl14 O exvivo iRBRICIS CTIMPY CRF, 228G AT
Uiz, £72,0 7 v N invivo BEROFER., exvivo fEEFER COA R RIZIB T CRF,
SRFEHIEEZ R L, &I, (LAY 64d 13 CRF, SR © OfRBESREE AR &
NEENT, T7bh, AMEAPIIA b L AMERBEZ I L, 4N CRF, AR A
TEMEIZIS U TR E R T 2 L O TE D CRF IFMEHEE L L THIRFC&E 2, FHIL

BTN ZERGT LT o0 TS O BRI L S DRI RN LT, & DR A
WML AT/ 2 S T BRIRRIR 2 7 A T UL, (LA 64d 13 CRF ARSI ERICEED

BTt D DFT 7020 LT 5, (= SB-LHEi~H/\&i)
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T

[z
AFRSLOFEE B OVERIZ &7 0 | SEARTEARG) 2 DS L HHEEZ 15 0 £ U7-FRi RN R
FHEANT AT EHE R IR BN e LET

RSO DTV | RGO NN S 215 ) F U7 Fba RS T eeds
I=K15) i i A [ AVAPNE & S I 72 i 4 NS L AN S O £ BT VNG 2 58 2 1
JE R L L P ET

AR % 52 T I2SUWVE Uiz, Juik FSES TR K Rehe it SRt L
FFES,

AMFFEIX Axcelead Drug Discovery Partners #R=aSth WFSEAET (b ~> N JRRAEFNIFETE
L L7y~ a—T AL A AP S ABRKARE] - Vv RXGEEHE AR
Lo ZHED S LTz b DO THY, T ZIESBILH L LT ET,

CEMERIC A E LIV —F A /) "= a3 v &7 v FUVEFBER  /IMAw
CfL, VY —FHiRREAEE = N KT v 7T ¢ AHNY — I A WY — 5T
R NEHEAR, BT 77—~y a—T A N A AT R A I AN Y — TR
B /IMIIRBEG, Axcelead Drug Discovery Partners FRUSHE AFFEATS (L2 E(THIZEE f
et VS —TFHRREERE = N RT v I T ¢ AN — I A U —igEET
EHFZEE EEPEThEC, T Array BioPharma f1:  Albert C. Gyorkos 1#1:, 7T Array BioPharma
%L Christopher P. Corrette f#i+:, 5T Array BioPharma £t Suk Young Cho &1, J& Amay
BioPharma £t Scott A. Pratt Gl ZER# V2 U 97, ABFFEDZRIEARR 2 ZHH Y THV Vo To = S
FAE IR = PERIIEE REZFZE L, U —TF PR = R
EFER R, U —FiiEEARE =y )P —F 1Py — BRI,
Jo V) —F LEEE MIREZK, J PBU JMABMR CG U A7 <3 A 2 R
#BOf)IFE T V=T REREE e = FENIER TR RIS e L E
T AW OIEREAER A ZH YT U Y —TFEHI L YRR ) —TF v 1Y v —
BRI L, U Y —F S st AR R MR LI o L E T, AT
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DIy LM R 2 ZHM TRV U S —F A eV ey Y oA b A =T o
T4y 7 xu— SR TSRO LTS

FRSCONERRIC 72 0 | )7 ZBhE & ZRUE A TA X £ U7 uE SR A LA e
B WINEHEL, VO —FPRAREL =y s FT v 7T 4 2N =4 I A BV —F5ET
TiEWER BHEHERE L, VY —TFPIRREAEE L =y N R T v T AN = I A
MU —BMERTATR ISRt U —TF OB =y F T v 7T AN —
7IA MY =HERT ) =T~k r— AR CREN T L E T,

(CARFFEE T NTAE £ LT T ITEHNNZ L ET,
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EERDER

ATOIRE, THROEEE, A3 IORE GG L., 2N HIFS bITHEET L2 &7
R Uz, ~A 7 a0 =—7 %AW KGE A A4 — 410D Emrys Optimizer % VT T
o7, FOSBBNTERE Y v~ s 777 4 — (TLC) F721% LOMS 43t & vz, TLC 13,
Merck #1:D 60 Fosy 7'L— hE/ZITE LT U 7D NH 2V 707 L— e,
LC/MS (ESI+) Z3#7i%. Micromass ZMD, Finnigan LCQ Duo Ion Trap MS, Shimadzu LCMS-2020
F 7% Waters ZQ-2000 & FHIW BEIFAIZIZT & b= F UL 7KE& W, it O AR,
i~ 72 NETImEET N U LAERWTRIE L., 7 r~ N7 4 —IC K DR
XU BT T 60 (0063-02 mm, Merck 1), ¥aEMET Y 4 4L (ChromatorexNH,
100-200 mesh, & 13U v 7#t) F721% Purif-Pack (SI60 uM or NH 60 pM, & 12U > 741)
Z AW TIT 572, 47 BUHPLC 1%, YMC ODS-A % 7 2 (50 mm x 20 mm 1.D.) % Jf\ > Gilson HPLC
VAT LT 0.1%D TFA 25K,/ 78 b= UL ARBERRE LTV, HBEEEIT, Frd
LZRVRY | s 2 7 U — D5 4 M bR WEET T /LB, 10%  HifbAK3E A 2
J VR, 2 M B LKTR VT —T VIR, A M HE{EKSE1,4- A4 Y L ERIROU
TP EHER LT L=, G LIALEMOT — X TP FIORTHIETRG Lz, ~AA
A FE—271F LOMS BTk v, JoRo ikl Uiz, 'H Bl IE A7 kL

(NMR) I Varian Mercury 300 (300 MHz) . Bruker DPX (300 MHz) & 7=/ Varian INOVA-400
(400 MHz) ZHWCHIE LTz, {bF> 7 MIT R T AT T U2 NEEREE LRV, §
il (ppm) TR L7z, ZEAUILLTOL DKL s, VP Ly bhod, #7 V> bt b
V7Vy bhsq ATy b, quin, 7427y b ssxt, B77 b ym, w/LF 7Ly b dd,
HTNET Ly Nsbrs, 77— Ry 7Ly kb, 70— R, fEAER Q) 1~V (Hz)
T LT, PCNMR (3 Bruker Avance II1400 (400 MHz) 7213 Bruker Avance I+ 600 (600
MHz) ZHWTHIE LTz, (b5 7 MET T AFAT T o 2NEEREE LTHY, § fE
(ppm) TRLUTC, AR LTALEOMELI I 3R M £ 721X HPLC 434 K- TRIE L=,

TR (Anal. & BES) 1T HATIIZERT £ 72l 3 bt o 2 —T%fi L 7=, HPLC 24T
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X, YMC ODS-AQ (4.6 x 150 mm 1.D.) % Fi\ Varian ProStar 2 A7 2 C 1% i-PrOH and 10 mM
NHOAc Z&de/k,/ 72 h=hF U LV aEKFE S LT, £7213 L-column2 ODS (3.0 x 50 mm,
ILD.) #Z i\ Shimadzu UFLC instrument C 0.1% O TFA Z &K,/ 7% F= ~ U /L2 BEE

& LT L7z, Ml (mp) 13 Bichi fEO@UAIEMZ W CTRIE L, REETH 2,

g AN RAE S Y

N-M estyl-7-nitr o-1,3-benzoxazol-2-amine (4)
{E&% 2 (0.10 g, 0.65 mmol) &&REET ~Y A (0.14 g 1.3 mmol) D=4 ) —/WEAHKIC
246- RV AFINT ==)V) A VF AT TF—F (0.14g 0.78 mmol) ZIZ., A ThEE
it UTc, S|RA~mEE, RONEGME AL, AIREBIERNG LTz, REE2 S Y D7 N7
L=< NTT7 40— 20% BTN,/ Uran A2 N X 0ERL AEW 3% (0.17
g, 80%) Z157-, MS Calcd. for C;¢HigN:05S (IM+H]): 332; Found: 332. /A% 3 (0.06 g, 0.18
mmol) &7 h= K U/LOREERIZEKRER (D) (0.10 g, 036 mmol) ZA1x, =T 1 KFH
HER L=, KGEAYICHRTT /L QmL) ZZ., B 74 MAR L., AiRaEExE L=,
Btz VTN T hra~w N7 40— Q0% BT/, Traa AL ) 280
R L (LA 4 % (0.047 g,90%) %1572, MS Caled. for C16H;6N30; ([M+H]"): 298; Found:
298. 'H NMR (CDCl;, 400 MHz) & 2.29 (6H, s), 2.32 (3H, s), 6.99 (2H, s), 7.30 (1H, t, J = 8.2 Hz),
7.77 (1H, d, J=8.1 Hz), 7.78 (1H, d, J= 8.6 Hz).
N*M esityl-N’,N"-dipropyl-1,3-benzoxazole-2,7-diamine (1)
{EEY 4 (010 g 034 mmol) & A X J—/L (40 mL) DA77 T AT VT AR
(10%, 0.01 g) ZHNZ., 2.5 KUEDOKFELIZRBNT 1 B L=, MRS E AL, Ak
IZ7m A 707 B R (0.1 mL, 1.7 mmol), NaBH;CN (0.1 g, 1.7 mmol) 35 T% AcOH (1 mL)
EINZ T, IRATREAEATE U, BTV LKA A T, AR AT U, RN L,
Btz VTN T NIa~ NTTT7 40— % AX ) —N/Uraaity )2l
R, BEEAY (0.11 g,90%) %757-, MS Caled. for Co,HzN;0 (IM+H]"): 352; Found: 352. 'H

NMR (CDCls, 400 MHz) & 0.74 (6H, t, J= 7.2 Hz), 1.47-1.53 (4H, m), 2.27 (6H, 5), 2.29 (3H, 5), 3.18
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(4H,t, J="7.8 Hz), 6.34 (1H, d, J= 8.1 Hz), 6.70 (1H, d, J="7.0 Hz), 6.93 (2H, 5), 6.98 (1H, t, J=8.1
Hz).

N2M esityl-N’,N"-dipropyl-1,3-benzothiazole-2,7-diamine (8)

{b&4 5225 g, 12.5 mmol), AT F /LT 2> (14 mL, 10 mmol) BLUA ¥ /—/L (10 mL)

DA A SRR T 2 FEREHEEE L7e, Ttz AHLL ., 1-(mesityl)-3-(3-nitrophenyl)thiourea %15
oo BN F AT LT (126 g 40 mmol) DOFHEE (20 mL) EAIRIZRZE (022 mL, 42

mmol) ZANZ. 1 RFRIBNE L7z, i, BONRESMZ IR LTz, 5o EiRz

AR )= TR L, Ntz AR UT-, AR LTz, BEa s VTN T LT

0~ N7 40— (25% EHATT L/ ~FH ) Ik 0ERL, EELEY 6 (0.14 g, 11%)
%4577, MS Caled. for C1HigN30,S ([M+H]"): 314; Found: 314. 5 17-{LE% 6 (1.8 g, 5.7
mmol), FiE (72 mL) BXOT¥ /—/L (25 mL) DIRAWRIZEF) (1.8 g, 32 mmol) /1%,

18 BEHHINENETE Uiz, W, SONESYE Al L, ARERIERE LT, S oni-fEiks

ISR, Al L, AIREITEENG LTz, IRiEE T VSN T 67 a~ 777 4— (33%
FEET TV~ o) IS X DR L, FE G 7 (09 g, 55%) ZrEtefaEk s L TR,

MS Calcd. for C16H gN3S ([M+H]"): 284; Found: 284. #5510 7-/LA#) 7 (0.125 g, 0.44 mmol), 7' 2

B4 70T B R (0.16 mL, 2.2 mmol) 35 TN 1,2-dichloroethane (5 mL) [ZFEHEE AcOH (one
drop) 33T NaBH(OAc); (0.28 g. 1.3 mmol) ZNx., {EAW%E 50°C T 1 KL L, X
JNEEEITEIRNE L, IRIEZ YV DTN DT Loa~ N TTT7 40— Q% AX ) —Iv,/ Y
san A Ik 0ERL, EELAEY 8 (0.016 g 10%) ZEe ik LT/, MS
Caled. for CoH3oN3S ([MHH]): 368; Found: 368. "H NMR (CDCl;, 400 MHz) § 0.73 (6H, t, J = 7.4
Hz), 1.31-1.40 (4H, m), 2.23 (6H, 5), 2.26 (3H, 5), 2.94-2.98 (4H, m), 6.67 (1H, t, J=2.7 Hz), 6.92 (2H,
s), 7.14-7.17 (2H, m).

N2-M esityl-N’,N"-dipr opyl-1H-benzimidazole-2,7-diamine hydr ochloride (12)

{EA9 9 (5.0 g 33 mmol), RfEET F U 74 (10.0 g 98 mmol) BELOTH / —/LDIEAEMIC
(2,4,6-trimethylphenyl)isothiocyanate (5.79 g, 32.6 mmol) ZA1Z., 12 FeEIIENERE L=, SR

BN DIC ZNA. 48 WHRINENGETT LTz, mEE, PUSAIEZ g L, itz U
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ATNAT LT~ 7T 7 40— 30% BTV Y r7uaa A2 ) [ZX0ERL, (kE
¥ 10(5 g, 54 %) %437-, MS Calcd. for C¢H7N40, ((M+H]): 297; Found: 297. /&%) 10(0.078
g,0263 mmol) % A X J—/UIEE L., /ST LR (0028 g) 2Nz, KBFHER T, =
I.C 30 ZfFisHR Lic, filfiia AHR L, AR L Tha% 11(0.06 g, 86%) &1572,
MS Calcd. for Ci6HioNy ((M+H]"): 267; Found: 267. {tA%) 11(0.089 g, 0.334 mmol), ~'& &4
TTE R (0097 g, 1.70 mmol) 38X 5% HHE A% ) —/VIREW) % 2R T 10 SR
L7z SOSIEAYINT MPBH;CN (Sigma-Aldrich) Z0N1%., SR 2 FFRFEIR L7z, MEAY
AL, AEW AR TET N U A GRS . AN L, AEA U Y
TNHTETa~< NTT77 41— (30% Eip=T L/ Yran X2 20) ([ZX gL, EEl
W12 O7 UV —{K (0.05 g, 43%) =137z, 7 U —RZEHERE (0.02g, 16%) ~ZHLL7=, MS
Calcd. for CpH31Ny ([M+H]+): 351; Found: 351. 'H NMR (DMSO-ds, 400 MHz) & 0.82 (6H, t, J =
7.4 Hz), 1.42 (4H, d, J="7.6 Hz), 2.02-2.23 (6H, m), 2.23-2.38 (3H, m), 3.25 (4 H, brs), 6.97 (2H, br s),
7.02-7.25 (3H, m), 9.70 (1H, br s), 12.30 (1H, br s). HPLC : 98% purity.

N-M ethyl-2,6-dinitr caniline (14a)

LA 13 (200 g, 987 mmol) BELNA X /—/L (300 mL) DIREMIZATFILT 22 (40% A
B ) —)VIRi; 314 mL, 2.96 mol) A%, RIRC 3 WiFHRER U7, WA RIER S, Bl 4w
FAT T /CEMRE L, BFIRIEKSET N U U LKESIR Clad LT, KFEESBEL . Fig—TF L
i U7z, AHEA KIS KOS AR Cled, £ 74 MAIR, Hzi, JBUERME L O
LB 14a.(192 g, 99%) ZEEfafEiR s LTE7~, "HNMR (CDCL, 300 MHz) § 2.89 (3H, d, J=
5.4Hz), 6.76 (1H, t, J=8.1 Hz), 8.18 (2H, d, J=8.1 Hz), 8.49 (1H, brs).

N?M ethylbenzene-1,2,3-triamine (15a)

{EE4 15a (122 g, 0.122 mmol) /T V7 ARSE (10%, 430 g) BELOAF / —/L (450 mL)
ZIRFIRPAR T, SR T 2 Wi Uiz, fillla AELL . AIRA TR L7, FRiEx
NTNH T LT a~x NTTT 44— (50-100% HHRTTF L,/ ~FH ) IZL L, Sk
AW 15a(12.6 g, 75%) %757~ 'HNMR (CDCls;, 300 MHz) § 2.71 (3H, br s), 3.73 (5H, brs), 6.22

(2H, d,J="7.8 Hz), 6.75 (1H, d, J="7.8 Hz).
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4-Bromo-2-methoxy-6-methylaniline (17)

bA¥ 16 (250 g 182 mmol), HHE (30 mL) BEL A X J—/L (60 mL) DIREMIRFE
(9.34 mL, 182 mmol) DO (60 mL) A KIS TN, 2R T 2 RFfHifER L7z, % 5
B, TN —T VTR, BT USIAR L, REBKET MY U LTS LIz, A
BeAE A 3B L, AKAR A FEE— TV Chit U7z, AHE A S ot CRIFI AR Covag, Hol,
PBETRHE L. AR LA 17 (20.7 g, 53%) ZAAEIRE LT/, MS Caled. for CsHyBrNO
(IM+H]"): 216; Found: 216. "H NMR (CDCls, 300 MHz) § 2.14 (3H, 5), 3.83 (3H, 5), 6.80 (1H, 5), 6.84
(IH, s).

(4-Bromo-2-methoxy-6-methylphenyl)isothiocyanate (18)

FUxZF LT I (065 mL, 463 mmol) 3L UEY P> (3 mL) OIREMINC, —HifbikFE
(0.70 mL 11.6 mmol) % F L. L& 17 (1.00 g, 4.63 mmol) DEY 2> (5 mL) Wik %
—10°C THIA.—10°C T 1 I Lz, BUSESIZ DCC (0.955 g, 4.63 mmol) #—-10°C T
Nz, —10°C T 3 IefH], =R CREARIE LT, DURIRE W2 RN LTz, FREIC~F1
ZINZ AR LT 15 DAVIZEIRE AR, AR ARG L A E (1.20 g,>99%)
ZFEEAR L L1587, '"HNMR (CDCl;, 300 MHz) § 2.32 (3H, s), 3.89 (3H, 5), 6.88 (1H, 5), 6.95 (1H,
S).

1-(3-Amino-2-methylaminophenyl) 3-mesitylthiour ea (19a)

A4 15a(0.25 g, 1.82 mmol), [REET VU 724 (040 g, 3.7 mmol) BLOTX / —/LDIEAEY)
12 (2,4.,6-trimethylphenyl)isothiocyanate (0.32 g, 1.86 mmol) ZHN%., NEGEH Uiz, Wk, &
AR R LT, Bl E T VBTN AT L a< 8T T7 41— (20% BTN,/ 7
B AX ) ICEEERIL, EEEAY 19a (034 g 60%) Z4F7-, MS Caled. for Ci7H:NsS
(IM+H]"): 315; Found: 315. "H NMR (CDCls, 400 MHz) § 2.19 (6H, s), 2.26 (3H, s), 3.68 (3H, s), 3.85
(4H, s), 6.20 (2H, d, J= 8.1 Hz), 6.87 (2H, 5), 6.95 (1H, t, J=8.1 Hz), 7.07 (1H, s).
1-(3-Amino-2-methylaminophenyl) 3-(4-br omo-2-methoxy-6-methylphenyl)thiour ea (19d)
LA 14a(1.00 g, 5.07 mmol) LA H J—/L (40 mL) DA cyclohexene (5 mL, 30.4

mmol) BILOVIT U0 ARE (10%, 135 g) 21, 3 FFIIBNER Lz, /NT7 0 LR
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(10%, 0.300 g) % SUREWINTINZ, 1.5 BEEINENEGR L7, filllis AEd 5 Z L2k 0 R
L7z, AIRIZREET R U 7L (0.645 g, 6.09 mmol) B UMEAW 18 (1.30 g, 5.07 mmol) %/l
Z. 2 WHIINBNER LTz, BUGIRE W2 RN LTz, FRIEICHI—TF v 2z, U AT
N RWTAIE LTz, AIRAZBIERNE L, WEX VTN T LIa~ NI T 74—
(35% WHBETT v/ ~FH ) ICLVERL, FEEY 19d (0.76 g, 38%) Z[EIAE LTH
7z '"HNMR (CDCls, 400 MHz) § 2.12 (3H, 5), 3.42 (3H, 5), 3.71 (3H, 5), 4.68 (4H, br s), 6.05 (2H, d,
J=7.8Hz),6.76 (1H,t,J="7.9 Hz), 6.99 (2H, s), 7.62 (1H, br s).

N?-M esityl-1-methyl-1H-benzimidazole-2,7-diamine (20a)

{bA¥ 19a(0.25 g, 0.79 mmol) BX T+ h= h U /LOREMIZ, HLKER 1) 0.52g 1.6
mmol) Iz, 1 KfHHFELT-, RONEEWICHRE—TF Vv EZINZ, B4 RAmL, A%
LN LT, REE VDTN DT a~ NI T 7 04— 20% BT L,/ U7 an A
HoAN KD BRIL . LAY 20a(0.12 g, 55 %) Z45%7-, MS Caled. for C7Hy Ny ((M+H]):
281; Found: 281. 'H NMR (CD;0D, 400 MHz) & 2.27 (6H, s), 2.36 (3H, s), 4.13 (3H, s), 7.13 (2H, s),
7.24-7.26 (2H, m), 7.33 (1H, t, J=8.1 Hz).

N2-M esityl-1-methyl-N’,N’-dipr opyl-1H-benzimidazole-2,7-diamine (21a)

{EA&® 20a(0.05g,0.18 mmol) LAY /—/L (SmL) DIRAWIZ. 7a 47T e R
(0.03 mL, 0.54 mmol), NaBH;CN (0.03 g, 0.54 mmol) 3 X OWHEE (0.1 mL) &Nz, &AL
2o BOSNREEWIIHIRTF IV AINZ, K THA, 2L, BUERNE LTz, BExZ U oL
NITLTa~ NTTT 40— (5% A =N/ Uraar ) LRl EELEY
21a(0.04 g, 70 %) #157=, MS Calcd. for Co3HzsN, ((M+H]"): 365; Found: 365. '"H NMR (CDCls,
400 MHz) & 0.85 (6H, t, J=7.3 Hz), 1.46-1.53 (4H, m), 2.22 (6H, s), 2.28 (3H, s), 2.98 (4H, s), 3.94
(3H, 5), 6.86 (1H, d, J="7.8 Hz), 6.92 (2H, 5), 6.99 (1H, t, J=8.1 Hz), 7.20 (1H, s).

1-1 sopr opyl-N*mesityl-N’,N’-dipr opyl-1H-benzimidazole-2, 7-diamine (21b)

{EE41 12 (1.0 g, 4.90 mmol) I XN THF DIREWINA Y 7 mELT I (0.58 g, 9.90 mmol)
EINZL 12 KRR LT, SJONREGIC Y 7 aa X 2 0wz, 7T A7 4 V2 —%FNT
AL, AREIIEREANE L=, FREEZ S VoV T LAy a~ N7 40— (10% EigT—T
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ST rmaa AR LR, LAY 14b (0.85 g, 77%) E37=, 1LEW 14b (0.90 g,
4.00 mmol) DA X ) —/VIERHRIZ/XT U0 ARSE (10%,0.043 g) Z#01%x, KEFHLA T, =ik
T30 EHEEE LT, T VU LEARL, AHRERITEE L TEE 150 (0.60 g, 91%) %
47, MS Calcd. for CoHgN3 ([M+H]"): 166; Found: 166 . {541 15b (0.70 g, 4.2 mmol), /=&
FU oA (110 g 11 mmol) B8 L X ¥/ —)b (20 mL) DR AWIZ
(2,4,6-Trimethylphenyl)isothiocyanate (0.75 g, 4.2 mmol) Z Nz, 2 BEREIIIENEGE L7z, MIEA
P2 DIC ZNZ., 12 FEEIEGEGE Ui, S|IRMEIE, SOSRA Y2 TG L=, Rkt
VUBTNIT AT av NI T =KL, (LEW 200 (1.0 g, 77%) #4157, MS
Caled. for C1oHasN, ([M+H]"): 309; Found: 309 . 1A% 20b (0.2 g, 0.65 mmol), 7'& E4 27 /L
Tt R (0.15 g 2.6 mmol) 3BETN 5% EHig A% /—/L (8M solution) DIEEW)% 2T 10
SRR Uz, BORESIC MPBH,CN 2%, 12 BEEIRER L=, ROSESHE Hid L,
AMREVIEIRE LT, FREE Y BTN AT L7 a~ N7 T 7 40— L 0B L, BEEbE
¥ 21b(0.15 g, 59%) Z457=, MS Calcd. for CosHzNy ([M+H]): 393; Found: 393. "H NMR (CDCls,
400 MHz) 5 0.86 (6H, t, J= 7.4 Hz), 1.45-1.55 (4H, m), 1.64 (6H, d, J="7.0 Hz), 2.24 (6H, ), 2.28 (3H,
s), 2.90-3.05 (4H, m), 6.57-6.65 (1H, m), 6.89 (1H, d, J="7.8 Hz), 6.93 (2H, s), 6.98 (1H, t, J="7.8 Hz),
7.23 (1H, d, J="7.8 Hz). HPLC : 95% purity.
N2-M esityl-1-phenyl-N’ N"-dipr opyl-1H-benzimidazole-2, 7-diamine hydr ochloride (21c)
{EE4 13 (1.0 g, 4.9 mmol) X THF DIEEMIZT =Y > (0.69 g, 7.4 mmol) Z 1%, 43
RGN LT, WmElE, SONREMAWIERN Uiz, L VN1 T 57 a~ k
757 4— (10% BTN,/ Yo X2 N 2L 0L, LAY 14c (09 g 70%) %
7=, ALAW 14c (02 g, 0.77 mmol) BELUA X/ —/LDIREMIZ/ T 27 LjRFE (0.0082 g)
ZINZ, T 30 o ffeR Uiz, fillits AHLL , AR Z IR L CTbEa4 15¢(0.15 g, 98%)
%4572, MS Caled. for CioHi4N3 (IM+H]): 200; Found: 200. 144 16¢ (0.178 g, 1.00 mmol), /%
e h U 7 A027 g 25 mmol) BL = ¥/ — /L (20 mL) DRAEWIC
(2,4,6-trimethylphenyl)isothiocyanate (0.20 g, 1.00 mmol) Z /%, 2 REfEJIEGEE LTz, SONES

P DIC (0.127 g, 1.00 mmol) ZHNx., 48 IRFEPIENEDE LTz, mEWE. SOSRAY 2 I EIRAE
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Lz, B UBTFNAT LI~ zTT7 =X 0L, {LEY 20c (0.17 g, 45%)
1570, LAY 20c(0.05 g, 0.146 mmol) 33 LT 5% Rk A & /—/L (8M solution) DIEA
N7 e AT T R (0034 g 0.58 mmol) ZA1Z., SRR T 10 HHR L, USRS
|Z NaBH;CN (0.028 g, 0.44 mmol) &z, 12 Kefiifi#R L7z, ROSIEAEWE AL, AR E
JERG Uz, Bty U AN T L~ W57 4 —Z L0k, #EEE LAY 21c @
7V — k&G, 7 U —RITHERAE (0.020 g, 30%) ~ZHLL 72, MS Caled. for CygHssNy
(IM+H]"): 427; Found: 427. "H NMR (CDCls, 400 MHz) & 0.56-0.76 (6H, m), 0.99-1.19 (4H, m),
1.96-2.13 (6H, m), 2.17 (3H, s), 2.45 (4H, br s), 6.61 (2H, br s), 6.81-7.04 (2H, m), 7.09 (2H, br s),
7.19-7.30 (4H, m), 7.32 (1H, br s), 13.79 (1H, br s). HPLC : 94% purity.
N?(4-Bromo-2-methoxy-6-methylphenyl)-N’,N"-dibutyl-1-methyl-1H-benzimidazole-2, 7-diamin
e hydrochloride (21d)

{E&4% 19d (0.760 g, 1.92 mmol) XLV F= KU L (150 mL) OIEEWIZ BN (2.41 mL,
17.3 mmol) X OHEAL/KER (D) (0.522 g, 1.92 mmol) ZHNz., SEET 1 KRR L7-, BU&
REMIHbAKER (D) (1.06 g, 3.90 mmol) Zx., IR T | BFHIFHE L7z, HbkeR (D)
(1.33 2,490 mmol) % & BTN, T 1 IReEEER, HEkER (1D (0.620 g, 2.28 mmol) %
Nz, SR CHBRIE LTz, FORNREW RN Lz, FREITKREN, BT /LTl
Lo AR Z 2 ) 0 7V il U AR ZIIERE L7z, PRI A # /) —/L 36 JUVPSBH3CN
ATz N7 A4 FAMZ K VERE, AIRZEERERE L. {6549 20d (0.340 g, 49%)
Z1%7=, EEEE (0.1 mL), nn7F /L7 LT & K (0.0399 g 0.554 mmol) 33 X7 NaBH(OAc);
(0.176 g, 0.830 mmol) DIEAMNALEW 20d (0.100 g, 0.277 mmol) BL N7 mm 242 (10
mL) &Mz, 55°C T3 Wit Ui, BUNESW ARG Lz, FRIEIOKEMA., RI%
AV T L2 NTHRMEE U, BT/ Tt Uc, A2 K THag, ®fe L, BIER
i LTz, 1O LAY 21d O 7 U —{(REEREE (0.045 g,32%) & L7z, mp:116-117°C.
MS Caled. for CyyH3BrNO ([M+H]"): 473; Found: 473. "H NMR (CDCl;, 400 MHz) § 0.87 (6H, t, J
=7.3 Hz), 1.13-1.37 (4H, m), 1.37-1.53 (4H, m), 2.19 (3H, s), 3.01 (4H, br s), 3.83 (3H, 5, 4.04 (3H, 5),

6.81-6.97 (2H, m), 6.97-7.13 (2H, m), 7.26 (2H, s). HPLC : 97% purity.
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N2-(4-Bromo-2-methoxy-6-methylphenyl)-N’,N"-bis(2-methoxyethyl)-1-methyl-1H-benzimidazol
e-2,7-diamine (21¢)

1,1,2-Trimethoxyethane (0.209 mL, 1.66 mmol) X" CDCly; OIEAWIZHLEL (1) (5%, 5.39
g, 1.66 mmol) Z/NZ., SR CEIRHIIE Lz, NEWE ) 7 A KV REL, AR
% S5mL 2725 F CIRUEEME L=, {84 20d (0.200 g, 0.554 mmol), A% /—/L (10mL) ¥
FOWHE (1 mL) OIRARIZ MPBHLCN (1.15 g, 227 mmol) BL O L CHREL-7 LTk
RENMZ, SR TR Uz, FEFRLZ7 /L7t RBELOMPBH;CN % USRS
Iz, SR CRAESHE LTz, A CEMEA ATV, IRGW 2 =R ORI L, USRS
M VBTN T LT aT NTT7 40— 2% KEALT =0 LEH 40% HifkT /L
SN ) I X R L B LAY 21e(0.048 g, 18%) % 457-, mp : 206-208°C. MS Calcd.
for CpH9BN,O; ([M+H]"): 477; Found: 477."H NMR (CDCl;, 400 MHz) §2.19 (3H, s), 3.15-3.30
(6H, m), 3.33 (4H, br s), 3.41 (4H, br s), 3.82 (3H, s), 4.06 (3H, s), 5.85 (1H, s), 6.77-7.00 (2H, m),
7.00-7.09 (2H, m), 7.30 (1H, d, J="7.8 Hz). HPLC : 98% purity.

N?(4-Br omo-2-methoxy-6-methylphenyl)-N"-isopr opyl-1-methyl-1H-benzimidazole-2, 7-diamine
(21f)
{b&4% 20d (1.00 g, 2.77 mmol), 7 k> (2.03 mL, 1.61 mmol), NaBH(OAc); (2.35 g, 11.1
mmol) BLOW 7 mrr A% 20mL) OiEEW% 55°C T2 Il Lo, RISEAEMITK
ENZx, Yran AR o THl U, AR L, BUIERGE Lo, RiEE Y 7 uh
FSLha=w " TTT 40— 3% AX IV G 50% BBTTF L, ~FH ) 12k 0L
FERES AW 21 (0.233 g, 21%) %457~ MS Caled. for CioHo4BrN4O ((M+H]): 403; Found: 403. 'H
NMR (CDCls, 400 MHz) & 1.19-1.28 (6H, m), 1.95-2.10 (1H, m), 2.16 (3H, s), 3.45-3.61 (1H, m),
3.79 (3H, 5), 3.89 (3H, d, J= 0.8 Hz), 6.51 (1H, d, J=8.0 Hz), 6.91 (1H, s), 6.93-7.10 (3 H, m).
N2-(4-Bromo-2-methoxy-6-methylphenyl)-N"-ethyl-N'-isopr opyl-1-methyl-1H-benzimidazole-2,7
-diamine hydrochloride (22)

{bEY 21f (0.066 g, 0.164 mmol), 7% F7 /L5t K (0.101 mL, 1.80 mmol), NaBH(OAc);

(0.10 g, 0.49 mmol), HEf#E (1 drop) BLUW 7 rr AKX (S5mL) OIEEWZ 50°C T 2 K
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PR U=, BUNEEMIOKZINZ, Y7 an X2 o Chitt Uiz, AHRE R L., TR
L7z, Bonie7 ) — KA EREIC A L LAY 22 (0075 g, 98%) #4572, mp :
177-178°C. MS Calcd. for CoHasBrN,O ([M+H]"): 431; Found: 431. 'H NMR (DMSO-ds, 400 MHz)
8 0.78-0.98 (3H, m), 0.98-1.06 (3H, m), 1.06-1.35 (3H, m), 2.18-2.39 (3H, m), 3.09 (2H, br s),
3.29-3.43 (1H, m), 3.74-3.93 (3H, m), 4.11 (3H, s), 6.95-7.10 (1H, m), 7.10-7.25 (2H, m), 7.30 (2H,
dd, J=17.8, 1.8 Hz), 1021 (1H, 5), 12.61 (1H, s). HPLC : 98% purity.

7-Amino-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (23)

{bA4 15a (12.6 g, 91.9 mmol) 35K O THF (260 mL) DIEEWIZ CDI (15.6 g, 96.2 mmol) %
Nz, ZIRT 16 WRHEHRIR LTz, RONREAW IR LTz, FRiEE Y7 an A X T
L EE A (122 g,81%) ZEER E L TH7-, 'THNMR (DMSO-0s, 300 MHz) § 3.50 (3H,
brs), 4.84 (2H, 5), 6.29 (1H, dd, J="7.8, 0.9 Hz), 6.34 (1H, dd, J="7.8, 0.9 Hz), 6.67 (1H, t, J= 8.1 Hz).

7-Dipropylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (24a)

LA 23(4.90 g, 30.0 mmol) LA K/ —/L 200mL) DA T4 T AT
(21.6 mL, 300 mmol) Z Nz, =T 1 KR L7, FONESIZ NaBH;CN (189 g, 300
mmol) LT AcOH (5.15 mL) Z Mz, =RiE T 48 WEHEFR L=, BUREE W BFniRiER/K
FF MV U LEMA, BTV CHIE Uic, ARHA SR Ak Coig, BAR L, DR
Ma Uiz, BIEE VAT NI T AT a~ NI T7 40— (20-60% BHRTT L/ ~FHP ) IZ
LKL, HERELAY 24a (542 g, 73%) %1%7-, MS Caled. for CisHxN;O (IM+H]): 248;
Found: 248. "H NMR (CDCls, 300 MHz) § 0.84 (6H, t, J= 7.5 Hz), 1.35-1.50 (4H, m), 2.93 (4H, t, J=
7.5 Hz),3.75 (3H, 5), 6.85-7.05 (3H, m), 9.95 (1H, s).

7-Diethylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (24b)

{b&% 23(15.7 g,96.4 mmol), NaBH(OAc); (102 g, 482 mmol), HifiE 22mL) BL O/ nn

A K (450 mL) DIREWIZTE b7 /7B R (304 mL, 621 mmol) % 0°C THZ., =iH T2
IR LTz, BUSIRGPICmAKRZ N A, fafikiksET Y v A HNTHRL, Bifg
TV U7, AHEE BEL . BB Crad, @ L, IR Lo, s

HTNIT T a~w NTTT 40— (75-100% HHR=T L/ ~FH) [0SR L, BREL
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B 240 (192 g,91%) ZEEAEAR S LTS, "HNMR (CDCls, 300 MHz) § 0.99 (6H, t, J="7.2
Hz), 3.03 (4H, q, J="7.2 Hz), 3.58 (3H, br s), 6.88-7.02 (3H, m), 9.96 (1H, s).

2-Chlor o-7-dipr opylamino-1-methyl-1H-benzimidazole (25a)

1t&Y 24a(3.55 g, 14.4 mmol), N,N-dimethylaniline (2.7 mL, 21.5 mmol) 35 X O3 Sk ) »
(44 mL) OIEAEW% 100°C T4.5 KR L7, RIE~GER, A8k v 2EIEEE
LTz, BEEOkKRZMA, BilcT VTt Uz, A RITIENE L=, 7REICHs— T
NEINZ, BFONTERE U 7S L OBRE L, AIREBITREGE L., FEE(LAY
(3.62 g 69%) Z iR & L TH7-, MS Caled. for Ci4Hy CIN; ([M+H])): 266; Found: 266. 'H
NMR (DMSO-dk, 300 MHz) § 0.79 (6H, t, J = 7.3 Hz), 1.39 (4H, sxt, J = 7.4 Hz), 2.97 (4H, br s),
4.04-4.15 (3H, m), 7.02-7.22 (2H, m), 7.31 (1H, dd, J="7.8, 1.2 Hz).

2-Chlor o-7-diethylamino-1-methyl-1H-benzimidazole (25b)

{EE% 24b (2.73 g, 124 mmol) LA F A LY > (23 mL) DIEEW% 100°C T 4.5 FEfH]
IR LTz, FERAMENR, A LY AR L Ulc, ZREICEIRIRIEKET N T A
Nz, Wig—F /LRIt U, AHRARIERRNG LTz, FRIEEZ S Y SN T L7 v~ b
777 4 — (10% BT,/ ~FP ) (IZ X 0ERL, EEEAY 250 (140 g, 47%) %4
GER L LT, MS Caled. for C,H;7CIN; ([M+H]"): 238; Found: 238. '"H NMR (CDCls, 300
MHz) § 0.87-1.10 (6H, m), 3.08 (4H, q, J= 6.9 Hz), 3.96-4.20 (3H, m), 7.07 (1H, dd, J="7.8, 1.0 Hz),
7.18 (1H, td, J="7.9, 1.6 Hz), 7.38-7.52 (1H, m).
N2-(2,4-Dimethylphenyl)-1-methyl-N’,N” -dipr opyl-1H-benzimidazole-2,7-diamine

trifluor cacetate (26a)

{bE¥ 25a(0.050 g, 0.188 mmol) LT 2 4-dimethylaniline (0.0702 mL, 0.564 mmol) DIEAW)
% 100°C CHOEIRIE LT, mEitE, RUONREMNTKRENINZ, Big—F /L Chlitt L7, A1
ZIRERE L7, 72 HPLC IZ X 0T L b5 26a(0.052 g, 60%) %4572, mp : 90-91°C.
MS Calcd. for C»H31N4 ([M+H]+): 351; Found: 351. 'HNMR (DMSO-dg, 300 MHz) 6 0.57-0.93 (6H,
m), 1.20-1.55 (4H, m), 2.26 (3H, s), 2.36 (3H, s), 3.01 (4H, br s), 4.08 (3H, 5), 7.03 (1H, dd, J=7.2, 1.9

Hz), 7.08-7.26 (3H, m), 7.27 (1H, s), 7.34 (1H, d, J= 7.9 Hz), 10.23 (1H, brs), 12.49 (1 H, br s). Anal.
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Calcd for CH30N4 CF;CO,H-0.5H,0: C, 60.87; H, 6.81; N, 11.83. Found: C, 60.58; H, 6.65; N, 11.60.
HPLC : 96% purity.
N2-(2,6-Dimethylphenyl)-1-methyl-N’,N” -dipr opyl-1H-benzimidazole-2,7-diamine

trifluor cacetate (26b)

L& 26b (0.039 g, 45%) 1%, LA 25a (0.050 g, 0.188 mmol) 3318 2,6-dimethylaniline
(0.070 g, 0.579 mmol) % HV\TILEY 26a LFREEOAETERK L=, mp : 100-102°C. MS
Calcd. for CpuHs Ny ((MHH]): 351; Found: 351. 'H NMR (DMSO-0s, 300 MHz) § 0.58-0.97 (6H, m),
1.19-1.58 (4H, m), 2.25 (6H, s), 3.01 (4H, br s), 4.12 (3H, 5), 7.01 (1H, dd, J=7.2, 1.5 Hz), 7.10-7.24
(2H, m), 7.24-7.44 (3H, m), 10.24 (1H, br s), 12.55 (1H, br s). HPLC: 95% purity.

N2-(4-Chlor o-2-methoxy-6-methylphenyl)-1-methyl-N’ N -dipr opyl-1H-benzimidazole-2, 7-diami
ne (26c)

&% 25a (1.00 g, 3.76 mmol) 33 TN 4-chloro-2-methoxy-6-methylaniline (1.29 g, 7.52 mmol)
DIREMZ 10°C THRANRFE LTz, mAE, FONEEIIA~FT Y 2z, Naz AL
Teo PEZL D ATNTIIT LI O3 NTTT 4 — 2% AZ =)/ Tr7uaa XL ) |T
KRR, EERE LAY 26¢(0.150 g, 9.9%) Z157=, MS Caled. for CxH3CIN,O (M+H])): 401;
Found: 401. "H NMR (DMSO-d, 300 MHz) § 0.82 (6H, t, J= 7.3 Hz), 1.31-1.57 (4H, m), 2.10 (3H,
s),2.95 (4H, brs), 3.75 (3H, s), 3.96 (3H, s), 6.79 (1H, d, J= 3.9 Hz), 6.87 (2H, d, J=4.7 Hz), 6.95 (1H,
s), 7.00 (1H, s), 7.85 (1H, s).

N2-(4-Br omo-2-methoxy-6-methylphenyl)-1-methyl-N’,N” -dipr opyl-1H-benzimidazole-2, 7-diami
nehydrochloride (26d)

{b& 26d (0.250 g, 42%) 1X. LA 25a(0.328 g, 1.23 mmol) B X OMLAY) 17(0.797 g, 3.69
mmol) ZHW LAY 26a &R HIETERM L=, mp : 133-135°C. MS Calcd. for
CpH3BiN,O (IM+H]"): 445; Found: 445. "TH NMR (CD;0D,300 MHz) § 0.90 (6H, t, J = 7.4 Hz),
1.43-1.64 (4H, m), 2.34 (3H, s), 3.08 (4H, br ), 3.84 (3H, 5), 4.22 (3H, 5), 7.05 (1H, dd, J= 6.5, 2.2 Hz),

7.17-7.41 (4H, m). HPLC : 99% purity.
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N2-(4-Chlor o-2-isopr opyl-6-methylphenyl)-1-methyl-N’,N” -dipr opyl-1H-benzimidazole-2,7-diam
ine hydrochloride (26€)

{BE4) 26e (0.052 g, 21%) 1%, LA 25a(0.150 g, 0.564 mmol) 3 & TF 4-chloro-2-isopropyl-6-
methylaniline (0.311 g, 1.69 mmol) Z AW\ TIbEY 26a &L [RIBROTETEMK LT, mp :
137—139°C. MS Calcd. for CosH34CINy ([M+H]5: 413; Found: 413. 'H NMR (DMSO-ds, 300 MHz) &
0.84 (6H, t, J="7.4 Hz), 1.13 (3H, d, J=6.8 Hz), 1.19 (3H, d, J= 6.8 Hz), 1.31-1.67 (4H, m), 2.22 (3H,
s), 3.01 (4H, brs), 3.05-3.36 (1H, m), 4.17 (3H, s), 7.01 (1H, dd, = 7.2, 1.9 Hz), 7.09-7.33 (2H, m),
741 (2H, s), 10.72 (1H, s), 12.55 (1H, s). HPLC : >99% purity.
N2-(4-Bromo-2-methoxy-6-methylphenyl)-1-methyl-N’ N’ -diethyl-1H-benzimidazole-2,7-diamin
e hydrochloride (26f)

{bEH 26f (0.620 g, 35%) 1%, {LA250 (1.0 g, 421 mmol) BT LAY 17 (1.82 g, 841
mmol) ZHW LAY 20a & RO HFIETEM LT, mp : 196-197°C. MS Calcd. for
CaoHaeBrN4O ([M+H]): 417; Found: 417. "H NMR (DMSO-0s, 300 MHz) § 0.96 (6H, t, J="7.0 Hz),
2.09 (3H, s), 3.03 (4H, q, J=6.7 Hz), 3.69 (1H, d, J= 3.5 Hz), 3.75 (3H, s), 3.95 (3H, 5), 6.71-6.83 (1H,

m), 6.83-6.94 (2H, m), 7.09 (2H, d, J= 8.4 Hz), 7.84 (1H, s).

BB HENCBET R

7-((4-M ethoxyphenyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (28a) (entry 2)

{EA% 23(0.183 g, 1.12 mmol), o-biphenylPCy, (0.037 g, 0.11 mmol), sodium tert-butoxide (0.237
g,2.47 mmol), tris(dibenzylidineacetone)dipalladium (0.041 g, 0.045 mmol) 33X T8 THF (6 mL) @
JRAMC 4-bromoanisole (0.14 mL, 1.12 mmol) Z Iz, 60°C T 18 BFElHFE L7, FUSEAEW
\CHHR=TF N ZINZ, T4 NAB LT, A& VBTN TT LT a~ NTF7 41— (9%
AL )=/ rma AL AN ILOERL, ZEEEY (0.126 g, 42%) Zet8EmRe L
Tz,

7-((4-M ethoxyphenyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (28a) (entry 3)

{bE% 23(2.00 g, 12.3 mmol), X-Phos (0.292 g, 0.613 mmol). sodium tert-butoxide (2.94 g, 30.6
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mmol), tris(dibenzylidineacetone)dipalladium (0.224 g, 0.245 mmol) 3 LT 1,4-dioxane (25 mL) @
1EEW)IZ 4-bromoanisole (1.6 mL, 12.9 mmol) Z#/J1Z. 100°C T2 RiifiR#E Lz, MINEEY
ZKITHNZ .. BEGE TV TR U7e, AR K THag L, IBUERHE L7z, gy =L
T—T7 NV EINZ, LAY 28a(2.02 g, 61%) %1572, MS Caled. for CisHgN;0, ((M+H]): 270;
Found: 270. "H NMR (DMSO-dk) & 3.29 (3H, s), 3.66 (3H, s), 6.62 (2H, d,J = 8.8 Hz), 6.70-6.83 (4H,
m), 6.91 (1H, t, J="7.8 Hz), 7.30 (1H, s), 10.85 (1H, s).

7-((3-M ethoxyphenyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (28b)

A% 280 (0.283 g, 57%) 1X. 3-iodoanisole (0.230 mL, 1.93 mmol) % AV CT{LA#) 28a (entry
3) LREERDIFIETER L=, [EF, '"HNMR (CDCl) 6327 3H, s), 3.65 (3H, s), 6.15-6.19 (2H,
m), 6.25-6.28 (1H, m), 6.77-6.84 (2H, m), 6.96 (1H, t, J= 7.8 Hz), 7.02 (1H, t, J= 7.8 Hz), 7.67 (1H,
s), 10.93 (1H, s).

1-Methyl-7-((4-(1-methylethyl)oxyphenyl)amino)-1,3-dihydr o-2H-benzimidazol -2-one (28¢)
&% 28¢(0.370 g,22%) (. 1-bromo-4-(1-methylethoxy)benzene (0.801 mL, 6.43 mmol) % >
LA 28a(entry 3) &[RKEDIETAR LTz, [EHA, "HNMR (DMSO-dg) & 1.20 (6H, d, J=
6.3 Hz), 3.30 (3H, s), 4.34-4.44 (1H, m), 6.58-6.62 (2H, m), 6.71-6.81 (4H, m), 6.88-6.94 (1H, m),
733 (14, s).

1-Methyl-7-((3-(1-methylethyl)oxyphenyl)amino)-1,3-dihydr o-2H-benzimidazol -2-one (28d)
{bE4% 28d (0.370 g, 20%) 1%, 1-bromo-3-[(1-methylethyl)oxy]benzene (1.38 g, 6.44 mmol) % F
WA 28a(entry 3) & [FREDFIETARL L7, [EfA, "HNMR (CDCls) 8 1.29 (6H, d, J=6.4
Hz), 3.49 (3H, s), 442-4.52 (1H, m), 5.32 (1H, br s), 6.15-6.17 (1H, m), 6.22-6.27 (1H, m), 6.34-6.39
(1H, m), 6.85-6.90 (1H, m), 6.94-7.12 (3H, m), 9.37 (1H, brs).

7-((4-Chlor ophenyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (28e)

{EA#% 23(5.00 g, 30.6 mmol), o-biphenylPCy; (0.537 g, 1.53 mmol), sodium tert-butoxide (7.40 g,
2.50 mmol), tris(dibenzylidineacetone)dipalladium (0.56 g, 0.61 mmol) ¥3 X TF 1,4-dioxane (80 mL)
DIRAEWT 4-chlorobromobenzene (6.16 g, 32.2 mmol) A1z, 22MFEIENEE LTz, WAL, X

JSIRE %7K (200 mL) I AA, BEFEE(LT o E=0 LKA VT pH8 & LT, 55
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NI % AEL, KT Lc, SbicEiRz o 7 — b L, iR baw
28e(3.69 g, 44 %) % Ot L LT7=, MS Calcd. for Ci4H;3CIN;O ([M+H]"): 274; Found:
274.

1-Methyl-7-((4-methylsulfonyl)phenylamino)-1,3-dihydr o-2H-benzimidazol -2-one (28f)

{b&% 23(0.300 g, 1.84 mmol), S-Phos (0.0377 g, 0.0919 mmol), sodium tert-butoxide (0.350 g,
3.70 mmol), tris(dibenzylidineacetone)dipalladium (0.170 g, 0.180 mmol) ¥ & TN 1,4-dioxane (0.5
mL) DIRAEWZ 4-bromophenylmethylsulfone (0.520 g, 2.20 mmol) %12, 4 RIS L7,
mHEE, OSNEEWZKIINZ., Bilg—T Vi JOWE—T /v THF Tt L7, AiH%
IBETRAE L7, 15O 2 Wi/ Toig L. AL E 28f (0.357 g, 61%) Ziftifn &
L7, 'HNMR (CDCL) 8 3.09 (3H, s), 3.25 (3H, s), 6.70 (2H, d, J= 8.6 Hz), 6.83 (1H, d, J= 8.0
Hz), 6.93 (1H, d, J= 8.0 Hz), 7.02 (1H, t, J= 8.0 Hz), 7.64 (2H, d, = 8.6 Hz), 8.53 (1H, 5), 11.01 (1H,
S).

1-M ethyl-7-((3-methylsulfonyl)phenylamino)-1,3-dihydr 0-2H-benzimidazol -2-one (28g)

L&) 289 (0.545 g, 65%) L. 3-bromophenylmethylsulfone (0.590 g, 1.35 mmol) % W T{LA
W 28 & REREDIFIETAR L=, "HNMR (DMSO-ds) & 3.13 (3H, s), 3.29 (3H, s), 6.82-6.91(3H,
m), 7.01 (1H, t, J=8.0 Hz), 7.13 (1H, 5), 7.18 (1H, d, J= 8.0 Hz), 7.38 (1H, t, J= 8.0 Hz), 8.23 (1H, s),
11.00 (1H, br s).

4-((1-M ethyl-2-oxo-1,3-dihydr o-2H-benzimidazol- 7-yl)Jamino)benzonitrile (28h) (entry 13)

LA 28n (0.036 g, 74%) 1%, 4-iodobenzonitrile (0.051 g, 0.22 mmol) % AV CTLEY 28f & [F
BEOHIETER L=, 'HNMR (DMSO-0s) 8 3.23 (3H, s), 6.69 (2H, d, J= 8.8 Hz), 6.82 (1H, d, J=
8.0 Hz), 6.93 (1H, d, J= 8.0 Hz), 7.02 (1H, t, J= 8.0 Hz), 7.52 (2H, d, J = 8.8 Hz), 8.55 (1H, s), 11.01
(IH, s).

3-((1-Methyl-2-oxo-1,3-dihydr 0-2H-benzimidazol- 7-yl)amino)benzonitrile (28i)

A4 281 (0.043 g,37%) 1. /LA 30(0.100 g, 0.44 mmol) 335 O 3-aminobenzonitrile (0.062
g, 0.53 mmol) ZAWTILAY 28f LFREEDFHETAM L7z, "HNMR (CDCl) & 345 (3H, s),

5.53 (1H, s), 6.84-6.89 (3H, m), 7.02-7.10 (4H, m), 9.03 (1H, s).
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2-M ethyl-2-(3-((3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazol-4-yl)amino)phenyl)pr opanenitrile
(28))

L&Y 28) (0.930 g,67%) (. 2-(3-bromophenyl)-2-methylpropanenitrile (1.11 g, 4.95 mmol) % /]
W EEY 28a(entry 3) & [RBEDFIETERK L=, [EA, MS Caled. for CigH1oN,O ([M+H]):
307; Found: 307. '"H NMR (CDCls) § 1.70 (6H, s), 3.50 (3H, s), 5.47 (1H, s), 6.52 (1H, dd, J= 8.4, 2.1
Hz), 6.80-6.95 (2H, m), 6.95-7.15 (2H, m), 7.17 (1H, d, J= 8.1 Hz), 9.37(1H, s).
1-Methyl-7-(5-methylpyridin-2-ylamino)-1,3-dihydr o-2H-benzimidazol-2-one (28k)

{bE4 28k (1.29 g, 41%) 1. 2-bromo-5-methylpyridine (2.21 g, 12.0 mmol) % W CT{LAY) 28e
& [FBEDFTE TR LT-, MS Caled. for C4H;sNO (IM+H]): 255; Found: 255. "H NMR (CDCls)
§2.13 (3H, s), 3.32 3H, 5), 6.4 (1H, d, J= 8.4 Hz), 6.75-6.90 (2H, m), 6.90-7.00 (1H, m), 7.33 (1H, d,
J=8.4Hz),7.83 (1H, s), 8.20 (1H, s), 10.88 (1H, s).

7-((6-M ethoxypyridin-3-yl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (281)

LA 281 (0.525 g, 32%) 1%, 5-bromo-2-methoxypyridine (0.833 mL, 6.43 mmol) % F\V > T{b&
¥ 28a(entry 3) & [REEODTIETEHAL LT, [Ef&, 'THNMR (DMSO-) § 3.34 (3H, s), 3.76 (3H, s),
6.67-6.72 (2H, m), 6.77 (1H, d, J= 7.2 Hz), 6.92 (1H, t, = 7.8 Hz), 7.10-7.13 (1H, m), 7.43 (1H, s),
7.60-7.61 (1H, m), 10.92 (1H, brs).

7-Anilino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (28m)

bE% 28m (0402 g, 64%) 1%, L& 30 (0.600 g, 2.64 mmol) 3LV =V > (0253 mL,
2.77 mmol) ZHWT{LEWY) 28a(entry 3) & [FIRROITIETHEEL L=, MS Calcd. for C14H14N;0
(IM+H]"): 240; Found: 240. '"H NMR (CDCL) & 3.48 (3H, s), 5.35 (1H, s), 6.64—6.67 (2H, m), 6.83
(1H, t, J="7.2 Hz), 6.85-6.89 (1H, m), 6.97 (1H, t, J= 6.6 Hz), 7.03 (1H, t, J= 7.8 Hz), 7.17-7.23 (2H,
m), 9.23 (1H, br s).

7-Bromo-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (30)

{b&4 23(6.10 g, 37.4 mmol), FAVER (4.20 g, 19.0 mmol) 31T DMF (30 mL) DIEASIC
tert-butyl nitrite (5.43 mL, 41.1 mmol) % 0°C THIx. =IET 8 Kl L=, MtNEEYE &

T4 DO L, ARk TV T Uiz, AR 2 fafn etk Toas L, BIER L7z,
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BonEEZT s ) —n,/ DrF o —T AP L. LAY 30 (3.53 g 2%) 5=, 'H

NMR (DMSO-ds) & 3.56 (3H, s), 6.91 (1H, t, J= 8.0 Hz), 6.98 (1H, d, J=8.0 Hz), 7.15 (1H, d, J= 8.0

Hz), 11.17 (1H, s).

4-((2-Chlor o-1-methyl-1H-benzimidazol- 7-yl)Jamino)benzonitrile (31d)

LA 28h(0.137 g, 0.518 mmol) B LA THAL Y > (1.5 mL) DIREW % 3 BFHEINEE T
Lic, BUSNRGW 2T Uiz, Stz fafnkmizr b Y o 2RISR CHfL, Bifig—T/L
THIH U7e, AHAH 2 S0tk CHad U, R Lic, ka7 Vv h o 7 n~
NTT 74— (25% FHETT L/ ~% 0 12X 0 R L LS 31d (0.066 g, 45%) %

57~ MS Caled. for C;sH;,CINg (M+H]"): 283; Found: 283. '"H NMR (CDCls) & 3.79 (3H, s), 5.97

(1H, s), 6.62 (2H, d, J= 8.6 Hz), 7.09 (1H, d, J= 7.8 Hz), 7.28 (1H, t, J="7.8 Hz), 7.46 (2H, d, J= 8.6

Hz), 7.66 (1H, d, J="7.8 Hz).

2-Chlor o-1-methyl-N-phenyl-1H-benzimidazol-7-amine (31a)

LA 31a(0.138 g, 32%) 1%, LA 28m (0400 g, 1.67 mmol) % HWCTILEY 31d & [FER
DIFETER L=, MS Caled. for Ci4H3CIN; ([M+H]): 258; Found: 258. "H NMR (CDCls) § 3.81

(3H, s), 5.20 (1H, br s), 6.61-6.65 (2H, m), 6.82-6.87 (1H, m), 7.04 (1H, d, J= 7.5 Hz), 7.16-7.25 (3H,

m), 7.57 (1H,t, J="7.5 Hz).

2-Chloro-N-(3-methoxyphenyl)-1-methyl-1H-benzimidazol-7-amine (31b)

{bA4 31b (0336 g, 44%) 1X. 1AW 280 (0.715 g, 2.66 mmol) % W TLAEW 31d & [FIEED

FETER LT, Y, "HNMR (CDCL) 8 3.73 (3H, s), 3.82 (3H, s), 5.48 (1H, brs), 6.15-6.17

(1H, m), 6.21-6.24 (1H, m), 6.38-6.42 (1H, m), 7.03-7.13 (2H, m), 7.22 (1H, t, J= 7.8 Hz), 7.57-7.60

(IH, m).

2-Chloro-1-methyl-N-(3-(1-methylethyl)oxyphenyl)-1H-benzimidazol - 7-amine (31c)

A4 31¢(0.180 g, 58%) 1%, 1A 28d (0.295 g, 0.992 mmol) % AV TILEY 31d & [REED

FIETAR LT, k¥, '"HNMR (CDCL) & 1.27 (6H, d, J= 6.0 Hz), 3.82 (3H, ), 4.39-4.49 (1H,

m), 5.43 (1H, brs), 6.12-6.14 (1H, m), 6.19-6.22 (1H, m), 6.37-6.40 (1H, m), 7.03-7.11 (2H, m), 7.22

(1H, t, J= 8.4 Hz), 7.56-7.59 (1H, m).
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3-((2-Chlor o-1-methyl-1H-benzimidazol- 7-yl)Jamino)benzonitrile (31€)

LA 31e(0.557 g, 38%) 1%, LA 281 (1.38 g 522 mmol) Z AW TLEY 31d & [FEED

FETAR LT, MS Caled. for CsH;,CIN, ([M+H]"): 283; Found: 283. 'H NMR (CDCl;) & 3.83

(3H, s), 5.76 (1H, s), 6.83-6.86 (2H, m), 7.07-7.12 (2H, m), 7.26-7.30 (2H, m), 7.65 (1H, dd, J= 8.0,

0.8 Hz).

2-(3-((2-Chlor o-1-methyl-1H-benzimidazol-7-yl)amino)phenyl)-2-methyl pr opanenitrile (31f)

&4 31F(0.789 g, 81%) 1L, L&Y 28 (0.920 g, 3.00 mmol) % AWTILEY 31d & IREED

FETER LT, Y, MS Caled. for CigH sCINg ((M+H]"): 325; Found: 325. 'H NMR (CDCly)

8 1.69 (6H, s), 3.83 (3H, s), 5.58 (1H, s), 6.46 (1H, dd, J = 8.4, 2.4 Hz), 6.85-6.95 (1H, m), 7.00-7.12

(2H, m), 7.16 (1H, d, J=8.1 Hz), 7.20-7.30 (1H, m), 7.59 (1H, d, J= 8.1 Hz).

2-Chlor o-N-(6-methoxypyridin-3-yl)-1-methyl-1H-benzimidazol-7-amine (319)

{b&4 319(0.228 g, 41%) 1%, LA 281 (0.520 g, 1.92 mmol) % AW T{LEY 31d & [FEED

FETER LT, Y, "HNMR (CDCL) & 3.86 (3H, s), 3.88 (3H, s), 5.45 (1H, brs), 6.63-6.66

(1H, m), 6.93-6.95 (1H, m), 7.01-7.05 (1H, m), 7.17 (1H, t, = 8.4 Hz), 7.47-7.50 (1H, m), 7.64-7.65

(IH, m).

2-Chlor o-1-methyl-N-(1-methylethyl)-N-phenyl-1H-benzimidazol - 7-amine (32a)
A% 31a (0.130 g, 0.504 mmol) 35K TY DMF (2.5 mL) DIREMITKFNT B U 7 L (60%
dispersion in oil; 0.202 g, 5.04 mmol) % 0°C CTHIX., =R TS ol Uiz, JISEEMIC
2-iodopropane (0.504 mL, 5.04 mmol) % 0°C THIX., =R T 15 2RI LT, [OOSR %E
KISz, HHR=TF/LChiH U=, AR Z 7K J ORIk O L, JUEE L=,
WEZ T DTN AT LT a~x 87T 74— 20% BTV ~FH o) ITL0ERL,
AL 32a.(0.128 g, 85%) Z ik & LT3/, MS Calcd. for C17H;9CIN; ((M+H]"): 300;
Found: 300. 'H NMR (CDCl3) 3 0.96 (3H, brs), 1.40 (3H, br s), 3.63 (3H, s), 4.35-4.44 (1H, m), 6.49
(2H, dd, J=8.7, 0.9 Hz), 6.68-6.73 (1H, m), 7.05 (1H, dd, J= 7.5, 0.9 Hz), 7.13-7.18 (2H, m), 7.30

(1H, 1, J=8.1 Hz), 7.69 (1H, dd, J=8.1, 0.9 Hz).
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2-Chloro-N-(3-methoxyphenyl)-1-methyl-N-(1-methylethyl)-1H-benzimidazol-7-amine (32b)
{bA4 320 (0.368 g, 70%) 1%, A% 31b(0.336 g, 1.17 mmol) Z FHVWCTILAY) 32a & [FEED
FETER LT, kY, "HNMR (CDCL) 8 0.83-0.94 (3H, m), 1.36-1.44 (3H, m), 3.64 (3H, s),
3.71 (3H, s), 4.26-4.39 (1H, m), 6.06-6.12 (2H, m), 6.26-6.29 (1H, m), 7.01-7.15 (2H, m), 7.28 (1H, 1,
J=72Hz),7.67 (1H,d, =69 Hz).
2-Chloro-1-methyl-N-(1-methylethyl)-N-(3-(1-methylethyl)oxyphenyl)-1H-benzimidazol-7-amine
(320)
A 32¢(0.0690 g, 66%) 1. 1A 31¢(0.0930 g, 0.294 mmol) % FAVzT{LA 32a & Ak
DIFETER LT, kY, "HNMR (CDCl) § 0.93 (3H, d, J= 6.6 Hz), 1.27 (6H, d, J= 6.0 Hz),
140 (3H, d, J = 6.6 Hz), 3.65 (3H, s), 4.30-4.40 (1H, m), 4.37-4.47 (1H, m), 6.01-6.06 (2H, m),
6.25-6.28 (1H, m), 7.00-7.06 (2H, m), 7.28 (1H, t, J= 7.8 Hz), 7.66-7.69 (1H, m).
4-((2-Chlor o-1-methyl-1H-benzimidazol- 7-yl)(1-methylethyl)amino)benzonitrile (32d)
A% 31d (0.064 g, 0.226 mmol), tetrabutylammonium iodide (0.0084 g, 0.023 mmol), 7K3&{k7-
FU A (90% dry; 0.0181 g, 0.679 mmol) 508 DMF (0.5 mL) DiEEWIZ 2-bromopropane
(0.0723 mL, 0.679 mmol) &Nz, =i T 12 KefiiidE Lz, RONEEMIIKEZIN A, Big—F
JVTHI U7e, AHR A SR SR TR U, BIERANE LT, BREZ S U WA Z h 71
~ R NTT T 40— (50% FHERTT L/ ~FP ) (LD ERL ., EELEY 32d (0.064 g, 87%)
%157-, MS Calcd. for CisHisCIN, ([M+H]"): 325; Found: 325. '"H NMR (CDCls) § 0.96 (3H, d, J =
6.6 Hz), 1.43 (3H, d, J= 6.6 Hz), 3.58 (3H, s), 4.30-4.43 (1H, m), 6.49 (2H, d, J=8.2 Hz), 7.02 (1H, d,
J=8.0Hz),7.34 (1H,t,J=8.0 Hz), 7.42 (2H, d, = 8.2 Hz), 7.75 (1H, d, J= 8.0 Hz).
3-((2-Chloro-1-methyl-1H-benzimidazol - 7-yl) (1-methylethyl)amino)benzonitrile (32€)
LA 32e(0480 g, 75%) 1X. {bEH 31e(0.556 g, 1.97 mmol) Z AW T LAY 32d & [FEED
FETAR LT, MS Caled. for CisH;sCIN, ([M+H]"): 325; Found : 325. 'H NMR (CDCL) & 0.97
(3H, d, J= 6.4 Hz), 1.41 (3H, d, J= 6.4 Hz), 3.61 (3H, s), 4.30-4.38 (1H, m), 6.62 (1H, d, J = 8.0 Hz),
6.78 (1H, s), 6.98 (1H, d, J= 8.0 Hz), 7.01 (1H, d, J=8.0 Hz), 7.20 (1H, t, J=8.0 Hz), 7.33 (1H, t, J =

8.0 Hz), 7.74 (1H, d, = 8.0 Hz).
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2-(3-((2-Chloro-1-methyl-1H-benzimidazol- 7-yl)(1-methylethyl)amino)phenyl)-2-methyl propane
nitrile (32f)

1A 32 (0.520 g, 59%) 1%, L& 31f (0.780 g, 2.13 mmol) % AWV CT{LEY 32a & [RERD )
ETAR LIz, B, mp: 105-106°C. MS Caled. for CoHaCIN, ((M+H]): 367; Found: 367. 'H
NMR (CDCl3) § 0.97 (3H, d, J="7.2 Hz), 1.42 (3H, d, J="7.2 Hz), 1.66 (6H, ), 3.64 (3H, 5), 4.35-4.50
(1H, m), 6.24 (1H, d, J="7.2 Hz), 6.76 (1H, d, J= 7.2 Hz), 6.78 (1H, ), 7.05 (1H, d, J= 8.0 Hz), 7.10
(1H,t,J="7.2Hz), 7.31 (1H, t,J=8.0 Hz), 7.70 (1H, d, J= 8.0 Hz).
2-Chloro-N-(6-methoxypyridin-3-yl)-1-methyl-N-(1-methylethyl)-1H-benzimidazol-7-amine
(329)

{bA4 329(0.221 g,90%) 1. 1A% 319 (0.228 g,0.790 mmol) % AV TILA#) 32a & [FEED
FETERR LT, kY, 'H NMR (CDCl) & 0.98-1.43 (6H, m), 3.72 (3H, s), 3.85 (3H, s),
424434 (1H, m), 6.58 (1H, dd, J= 9.0, 0.9 Hz), 6.79 (1H, dd, J= 9.0, 3.3 Hz), 7.05 (1H, dd, J= 7.5,
0.9 Hz), 7.28 (1H, t, J="7.5 Hz), 7.53 (1H, d, J=3.3 Hz), 7.67 (1H, dd, J="7.5, 0.9 Hz).

4-((4-Chlor ophenyl)amino)-1-(4-methoxybenzyl)-3-methyl-1,3-dihydr o-2H-benzimidazol -2-one
(359)

A% 28e(0.270 g, 1.00 mmol), 4-methoxybenzyl chloride (0.17 mL, 1.20 mmol), jREED 1 ™7 2
(0.210 g, 1.50 mmol) ¥ LT DMF (1 mL) DIEEW% 70°C T 100 R LTz, RISEAY)
(KA Z, BEET/VCHItE U7, AHEA K Coad U, JBUERRE Uiz, x> Y b7
NATHTa~ NTT7 4— (15% BFHRTT L/~ ICXORRL, EELEY 35a
(0.39 g, >99%) Z¥3RE L TH7-, MS Caled. for CpoHy CIN;O, (M+H]Y): 394; Found: 394. 'H
NMR (CDCly) & 349 (3H, s), 3.78 (3H, s), 5.02 (2H, s), 5.30 (1H, s), 6.56 (2H, d, J = 8.4 Hz),
6.80-6.95 (4H, m), 6.97 (1H, t, J=8.0 Hz), 7.13 (2H, d, J= 8.4 Hz), 7.30 (2H, d, J = 8.0 Hz).

1-(4-M ethoxybenzyl)-4-((4-methoxyphenyl)amino)-3-methyl-1,3-dihydr o-2H-benzimidazol-2-one
(35b)

{L&% 28a(1.53 g, 5.68 mmol), 4-methoxybenzyl chloride (0.924 mL, 6.82 mmol), fRfiEH U v 2

(1.57 g, 11.4 mmol), tetrabutylammonium iodide (0.0315 mg, 0.085 mmol) 35 TF DMF (20 mL)
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DIREW) 2 IR TR LT, RONIREMZKITINZ, ¥7aa A X Tt L., A
BEFRZ K CHEs L, BUTERME Lz, %2 VT Lo —T A biRIb L, (LAY 35
(2.10 g, 95%) ZHARE LTIE-, MS Caled. for Co3HpuN;0; (IM+H]": 390; Found: 390. '"H NMR
(CDCly) & 3.53 (3H, s), 3.75 (3H, s), 3.77 (3H, s), 5.01 (2H, s), 5.20 (1H, br s), 6.64-6.68 (2H, m),
6.71-6.70 (4H, m), 6.84-6.95 (3H, m), 7.28-7.31 (2H, m).

1-(4-M ethoxybenzyl)-3-methyl-4-((4-(1-methylethyl)oxyphenyl)amino)-1,3-dihydro-2H-benzimid
azol-2-one (35¢)

&4 35¢(0.860 g, 67%) 1E. {LEH 28¢(0.920 g,3.09 mmol) % FHVTILEW 350 & [FEED
FETER LT, [EiE, 'HNMR (CDCL) & 1.29 (6H, d, J = 6.0 Hz), 3.53 (3H, s), 3.76 (3H, s),
434-4.46 (1H, m), 5.01 (2H, s), 5.19 (1H, br s), 6.62-6.66 (2H, m), 6.71-6.95 (7H, m), 7.28-7.31 (2H,
m).

1-(4-M ethoxybenzyl)-3-methyl-4-(((4-methylsulfonyl)phenyl)amino)-1,3-dihydr o-2H-benzimidaz

ol-2-one (35d)

A4 35d (0.595 g, 49%) 1X. {bE 28f (0.887 g, 2.80 mmol) M HALEW 35b & [FIRED 71k
TARL7=, 'HNMR (CDCL) & 3.00 3H, s), 347 3H, s), 3.77 3H, s), 5.01 (2H, s), 631 (1H, s),
6.69 (1H, d, J= 8.8 Hz), 6.84-6.89 (4H, m), 7.01 (1H, t, J= 8.0 Hz), 7.29 (2H, d, J= 8.8 Hz), 7.69 (2H,
d, J=8.8 Hz).

1-(4-M ethoxybenzyl)-3-methyl-4-(((3-methylsulfonyl)phenyl)amino)-1,3-dihydr o-2H-benzimidaz

ol-2-one(35¢e)

LA 35e(0.980 g, 71%) 1%, {bA4 289 (1.00 g, 3.15 mmol) 7 HALEW 35b & [FRED J7ik
TARL7=, 'HNMR (CDCL) § 3.03 3H, s), 3.50 3H, s), 3.78 (3H, s), 5.03 (2H, s), 5.63 (1H, s),
6.81-6.87 (SH, m), 7.00 (1H, t, J= 8.0 Hz), 7.29-7.35 (5H, m).

1-(4-M ethoxybenzyl)-3-methyl-4-(5-methylpyridin-2-ylamino)-1,3-dihydr o-2H-benzimidazol-2-0

ne (35f)

LA 35F (1.60 g, 87%) 1&. LA 28k (1.25 g,4.92 mmol) />HALEY 3Bb & [FRED AT

AR LT, kY, MS Caled. for CoHsN4O, ((MHH]): 375; Found: 375. '"H NMR (CDCL) § 2.21
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(3H, s), 3.52 (3H, ), 3.78 (3H, 5), 5.02 (2H, ), 6.22 (1H, 5), 6.28 (1H, d, J= 8.4 Hz), 6.80-6.90 (2H, m),
6.90 (1H, d, J=8.0 Hz), 6.98 (1H, t, J= 8.0 Hz), 7.30 (2H, d, J= 8.4 Hz), 7.25-7.35 (1H, m), 7.98 (1H,
S).

4-((4-Chlor ophenyl)(1-methylethyl)amino)-1-(4-methoxybenzyl)-3-methyl-1,3-dihydr o-2H-benzi
midazol-2-one (36a)

{t&% 35a (0.118 g, 0.30 mmol), 2-bromopropane (0.056 mL, 0.60 mmol), tetrabutylammonium
iodide (one spatula) 3 X T DMF (2 mL) DIESPNIIKFELT R Y T4 (90% dry; 0.016 g, 0.60
mmol) Z Nz, 60°C T 6 Kftlii#: L7z, FUNEEMIIKE A, Wi TF /L Thitt L7z,
AR K TR L, IEIRNE LT, BREA S VSN T b a~ 8777 41— (20-33%
HHIRTT L/~ ) IC & DR | LA 36a.(0.0806 g, 62%) Z ik & L TR,
MS Caled. for CosHyCIN3O, ([M+H]): 436; Found: 436. "H NMR(CDCL) & 0.96 (3H, d, J= 6.0 Hz),
1.33 (3H, d, J= 6.0 Hz), 3.30 (3H, s), 3.79 (3H, s), 4.20-4.35 (1H, m), 5.02 (2H, s), 6.40 (2H, d, J=9.2
Hz), 6.77 (1H, d, J= 8.0 Hz), 6.87 (2H, d, J= 8.4 Hz), 6.92 (1H, d, J= 8.0 Hz), 7.05 (1H, d, J= 8.0 Hz),
7.09 2H, d, J=9.2 Hz), 7.32 (2H, d, J= 8.4 Hz).
4-((4-Chlorophenyl)(2,2-dimethylpropyl)amino)-1-(4-methoxybenzyl)-3-methyl-1,3-dihydro-2H-
benzimidazol-2-one (369)

&%) 35a(0.118 g, 0.300 mmol), neopentyl iodide (0.119 g, 0.600 mmol) 358 DMF 3mL) @
IRAMNTKFET B Y o7 L (90% dry; 0.016 g,0.600 mmol) Z NIz, 60°C T 5 KR L=,
FOSIRENOKRE N A, Bl /LTt L7, AREZ K Cled L, BRI L7z, 7R
VR TNRT LT a~ 8T TT 40— 2% BRI IV ~FH o) (KRR L, f2E
&%) 35a (0045 g, 32%) Z457=, MS Caled. for Co7H3 CIN3O, ([M+H]"): 464; Found: 464. 'H
NMR (CDCL) § 0.95 (9H, s), 3.28 (3H, s), 3.37 (1H, d, J = 14.8 Hz), 3.79-3.82 (4H, m), 4.95-5.10 (2H,
m), 6.52 (2H, d, J = 8.8 Hz), 6.80 —6.90 (3H, m), 6.95 —7.05 (2H, m), 7.05 (2H, d, J = 8.8 Hz), 7.31

(2H, d, J=8.4 Hz).
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1-(4-M ethoxybenzyl)-4-(4-(methoxyphenyl)(1-methylethyl)amino)-3-methyl-1,3-dihydro-2H-ben
Zimidazol-2-one (36b)

{bA% 36b (1.80 g, 80%) 1. LA 35b (2.02 g, 1.35 mmol) LT 2-iodopropane (7.18 mL)
MoAbEY 36g & [RRED J71ECARL L7, MS Caled. for CysH3oN30; ((M+H]): 432; Found: 432.
"HNMR (CDCl;) § 0.80-1.30 (6H, m), 3.36 (3H, s), 3.73 (3H, s), 3.79 (3H, ), 4.20-4.35 (1H, m), 5.02
(2H, s), 6.46 (2H, d, J= 8.8 Hz), 6.75 (2H, d, J= 8.8 Hz), 6.80 (1H, d, J = 8.0 Hz), 6.85-6.95 (3H, m),
7.01 (1H, t, J=8.0 Hz), 7.32 (2H, d, J= 8.8 Hz).

1-(4-M ethoxybenzyl)-3-methyl-4-((1-methylethyl)(4-(1-methylethyl)oxyphenyl)amino)-1,3-dihydr
0-2H-benzimidazol-2-one (36¢)

&4 36C(0.674 g, 71%) 1. 1AW 35¢(0.860 g, 2.06 mmol) 35 L T8 2-iodopropane (2.06 mL,
20.6 mmol) 7>HALAW 369 & RO IIETARK L=, [EA, '"HNMR (CDCls) 8 1.04-1.33 (6H,
m), 1.27 (6H, d, J= 6.0 Hz), 3.35 (3H, s), 3.79 (3H, s), 4.19-4.29 (1H, m), 4.29-4.39 (1H, m), 5.02 (2H,
s), 6.41-6.45 (2H, m), 6.70-6.76 (2H, m), 6.79—6.82 (1H, m), 6.85-6.89 (3H, m), 7.00 (1H, t, J= 7.5
Hz), 7.32 (2H, d, J=8.7 Hz).

1-(4-M ethoxybenzyl)-3-methyl-4-((1-methylethyl)(4-(methylsulfonyl)phenyl)amino)-1,3-dihydro-
2H-benzimidazol-2-one (36d)

A% 36d (0.545 g, 84%) 1. 1A% 35d (0.590 g, 1.35 mmol) 7>HLAW) 36a & [FRED Tk
TERL T2, 'HNMR (CDCL) § 0.99 (3H, d, J= 6.2 Hz), 1.26 (3H, d, J= 6.2 Hz), 3.01 (3H, 5), 3.25
(3H, ), 3.79 (3H, s), 4.32-4.39 (1H, m), 5.01 (1H, d, J=15.4 Hz), 5.06 (1H, d, J= 15.4 Hz), 6.56 (2H,
d, J=8.8 Hz), 6.77 (1H, d, J= 8.0 Hz), 6.84-6.89 (2H, m), 6.98 (1H, d, J= 8.0 Hz), 7.08 (1H, t, J= 8.0
Hz), 7.32 (2H, d, J= 8.8 Hz), 7.68 (2H, d, J= 8.8 Hz).

1-(4-M ethoxybenzyl)-3-methyl-4-((1-methylethyl)(3-(methylsulfonyl)phenyl)amino)-1,3-dihydr o-
2H-benzimidazol-2-one (36€)

LA 36e(0.782 g, 73%) 1E. LAY 352(0.977 g,2.23 mmol) 7>HALAY 36a & [FRED 71k
TARL7=, 'HNMR (CDCl) 5098 (3H, d, J= 6.4 Hz), 1.37 (3H, d, J= 6.4 Hz), 3.03 (3H, s), 3.28

(3H, 5),3.79 (3H, 5), 4.34-4.39 (1H, m), 5.04 (2H, 5), 6.57 (1H, d, I = 8.0 Hz), 6.77 (1H, d, J = 8.0 Hz),
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6.89 (2H, d, J= 8.6 Hz), 6.96 (1H, d, J= 8.0 Hz), 7.06 (1H, t, J= 8.0 Hz), 7.18-7.29 (3H, m), 7.32 (2H,
d, J=8.6 Hz).

1-(4-M ethoxybenzyl)-3-methyl-4-((1-methylethyl)(5-methyl pyridin-2-yl)amino)-1,3-dihydr o-2H-
benzimidazol-2-one (36f)

&Y 36f (0.254 g, 74%) 13 1EE4)35f (0310 g, 0.828 mmol) 3 & UF2-bromopropane (1.31 mL,
1.66 mmol) NHALEWY) 36g EIREED HIETHR L7z, HRY), MS Caled. for CysHoN4O»
(IM+H]"): 417; Found: 417. "H NMR (CDCls) § 0.94 (3H, d, J= 6.8 Hz), 1.35 3H, d, J= 6.8 Hz), 2.17
(3H, s),3.27 BH, s), 3.79 3H, s), 4.95-5.10 (1H, m), 5.02 (2H, 5), 5.86 (1H, d, J= 8.8 Hz), 6.83 (1H, d,
J=8.0Hz), 6.87 2H, d, J= 8.4 Hz), 6.93 (1H, d, J= 8.4 Hz), 7.06 (1H, t, J= 8.4 Hz), 7.09 (1H, d, J=
8.4 Hz),7.32 (2H, d, J=8.8 Hz), 8.04 (1H, s).

N-(4-Chlor ophenyl)-N-(1-(4-methoxybenzyl)-3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazol-4-yl)
acetamide (36h)

bA&% 35a (0393 g, 1.00 mmol), Y > (0.1 mL) 3K OMEKERE (10 mL) OIREW %
120°C T4 A Lo, ROSEGZ LR s, FagICHiR—TF /L2 NA, SR
T RU T LTHS L, IR L, EE Y B SNVAT L a~ 8T 7 40— (40-50%
FEiET TV~ o) IS X DR L, FEE L5 36h (0388 g,89%) Al & L TR,
MS Caled. for Co4HpsCIN;O5 (IM+H]): 436; Found: 436. "H NMR (CDCls) 8 2.05 (3H, s), 3.47 (3H,
s), 3.79 (3H, ), 4.99 (1H, d, J=15.6 Hz), 5.05 (1H, d, J= 15.6 Hz), 6.87 (2H, d, J= 8.4 Hz), 6.80-6.90
(1H, m), 6.90-7.10 (2H, m), 7.31 (2H, d, J= 8.4 Hz), 7.20-7.40 (4H, m).

4-((4-Chlor ophenyl)(2-methoxyethyl)amino)-1-(4-methoxybenzyl)-3-methyl-1,3-dihydr o-2H-ben
Zimidazol-2-one (36i)

L&) 36 (0.560 g, 81%) %, L& 35a (0.601 g, 1.53 mmol) 33 TY 2-bromoethyl methyl
ether (0215 mL, 2.29 mmol) 75 bE# 36a & FEEDIFETAR L7z, MS Caled. for
CasHa7CIN;O; ([M+H]): 452; Found: 452. '"H NMR (CDCls) 6 3.29 (6H, s), 3.55-3.65 (2H, m), 3.79
(3H, s), 3.70-4.00 (2H, m), 4.95-5.10 (2H, m), 6.49 (2H, d, J= 8.4 Hz), 6.80-6.95 (4H, m), 7.04 (1H, t,

J=8.0Hz),7.10 2H, d, J=8.4 Hz), 7.32 (2H, d, J= 8.4 Hz).
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4-((4-Chlor ophenyl)(tetr ahydr ofur an-3-yImethyl)amino)-1-(4-methoxybenzyl)-3-methyl-1,3-dihy
dro-2H-benzimidazol-2-one (36))

&% 36 0220 g 60%) . L& #3Ba (0300 g 0762 mmol) F L W
(tetrahydrofuran-3-yl)methyl methanesulfonate (0.310 g, 1.50 mmol) 2>HAbEW) 36a & [FEED S
ETAR LT, TR, MS Caled. for Co7HaoCIN;O; ([M+H]"): 478; Found: 478. '"H NMR (CDCls)
§ 1.50-1.65 (1H, m), 1.95-2.10 (1H, m), 2.60-2.75 (1H, m), 3.26 (3H, s), 3.20-3.60 (2H, m), 3.79 3H,
s), 3.65-3.95 (4H, m), 4.95-5.10 (2H, m), 6.48 (2H, d, J = 8.8 Hz), 6.80-6.95 (4H, m), 7.02 (1H, t, J=
8.0 Hz), 7.11 (2H, d, J= 8.8 Hz), 7.32 (2H, d, J= 8.8 Hz).

7-((4-M ethoxyphenyl) (1-methylethyl)amino)-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (37b)
A4 36b (1.80 g, 4.17 mmol) 35K TFA (@5 mL) DIEEW%E 65°C T4 HIEWRER L=, X
SR 2 IR Lo, BEEICHER—TF VA INZ ., BRIk EET B YU 7 A3 LUYKTHE
Bl BERAE LT, REZ SV TN T b a~ T 57 14— (50% HHETF L,/ ~F
) BEOYHPLC #HERIC L0, EE(LAY 370 (0408 g, 31%) ZiHk L LTE=, MS
Caled. for C1sHxN;0, ([M+H]"): 312; Found: 312. '"H NMR (CDCL) § 0.90-1.20 (6H, br), 3.33 3H,
s), 3.73 (3H, s), 4.23-4.28 (1H, m), 6.47-6.69 (2H, m), 6.75-6.80 (3H, m), 6.71-7.07 (2H, m), 8.94
(IH, s).

7-((4-Chlor ophenyl)(1-methylethyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (37a)
A4 37a(0.558 g, 88%) 1X. LA 36a(0.880 g, 2.03 mmol) />HLAW) 3Th & [FIRED J7ik
TER LTz, kY, MS Caled. for C7H;9CIN3O (IM+H]): 316; Found: 316. "H NMR (CDCls) &
0.98 (3H, d, J= 6.4 Hz), 1.36 (3H, d, J= 6.4 Hz), 3.28 (3H, s), 4.20-4.35 (1H, m), 6.43 (2H, d, J= 8.8
Hz), 6.78-6.85 (1H, m), 7.05-7.20 (4H, m), 9.09 (1H, s).
1-Methyl-7-((1-methylethyl)(4-(methylsulfonyl)phenyl)amino)-1,3-dihydr o-2H-benzimidazol-2-o
ne(37d)

A% 37d (0333 g, 75%) 1. LA 36d (0.590 g, 1.23 mmol) 7 HALEW 37h & [FRED 7k
TARL7-, 'HNMR (CDCl) 8098 (3H, d, J=6.3 Hz), 1.41 (3H, d, J=6.3 Hz), 3.01 (3H, 5), 3.21

(3H, 5), 4.33-4.39 (1H, m), 6.56 (2H, d, J= 8.8 Hz), 6.80-6.83 (1H, m), 7.14-7.26 (2H, m), 7.69 (2H, d,
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J=8.8Hz),9.67 (1H, s).

1-M ethyl-7-((1-methylethyl)(5-methylpyridin-2-yl)amino)-1,3-dihydr o-2H-benzimidazol-2-one
(37f)

&4 37 (0.070 g, 39%) 1%, L& 36f (0.250 g, 0.600 mmol) HALEY 37b & [FEED T
ETARLLTZ, MS Caled. for Ci7H2N4O ([M+H]): 297; Found: 297. 'H NMR (CDCL) 6 0.96 (3H,
d, J=6.8 Hz), 1.37 3H, d, J= 6.8 Hz), 2.16 (3H, s), 3.26 (3H, s), 5.00-5.15 (1H, m), 5.90 (1H, d, =
8.4 Hz), 6.87 (1H, t, J=4.0 Hz), 7.00-7.15 (3H, m), 8.06 (1H, ), 9.58 (1H, 5).

7-((4-Chlor ophenyl)(2,2-dimethylpr opyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol -2-one
(379)

(&4 379(0.052 g, 80%) 1X. {LA4 369 (0.088 g, 0.190 mmol) 7>HALEW) 37b & [FIEED Hik
TERL L=, MS Caled. for CioHyCIN;O ([M+H]): 344; Found: 344. '"H NMR (CDCL3) & 0.96 (9H,
s), 3.25 (3H, s), 3.40 (1H, d, J= 16.0 Hz), 3.83 (1H, d, J= 16.0 Hz), 6.54 (2H, d, J= 8.2 Hz), 6.96 (1H,
d, J=6.0 Hz), 7.04 (1H, d, J= 8.2 Hz), 7.10-7.20 (3H, m), 8.06 (1H, s).
N-(4-Chlorophenyl)-N-(3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazol-4-yl)acetamide (37h)
LA 37h (0200 g, 73%) (X, LAY 36h (0.380 g, 0.872 mmol) 7HALAY 3th & [FEEDTT
ETEA L=, 'H NMR (CDCl) & 207 3H, s), 344 (3H, s), 6.85-6.95 (1H, m), 7.05-7.15 (2H, m),
7.25-7.30 (4H,m), 9.25 (1H, br s).

7-((4-Chlor ophenyl)(2-methoxyethyl)amino)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (37i)
LA 37 (0404 g, 71%) 1X. L& 36i (0.550 g, 1.22 mmol) 7>HALEH 37b & [FRED T
TE&Hk L7=, MS Caled. for Ci7HoCIN;O, (M+H]): 332; Found: 332. "H NMR (CDCL) 6 3.26 (3H,
s), 3.30 (3H, s), 3.55-3.70 (2H, m), 3.70-4.00 (2H, m), 6.51 (2H, d, J= 8.8 Hz), 6.90 (1H, d, J= 8.0
Hz), 7.02 (1H, d, J= 8.0 Hz), 7.05-7.20 (3H, m), 8.81 (1H, s).

7-((4-Chlor ophenyl)(tetr ahydrofur an-3-ylmethyl)amino)- 1-methyl-1,3-dihydr o-2H-benzimidazol
-2-one(37))

LA 37) (0.150 g, 91%) 1%, L&Y 36) (0.220 g, 0.460 mmol) NHALEY 37b & REED S

ETARL LIz, MS Caled. for CoHyCIN;O, ([M+H]): 358; Found: 358. '"H NMR (CDCL) &
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1.80-2.00 (2H, m), 2.60-2.80 (1H, m), 3.25 (3H, s), 3.45-3.60 (2H, m), 3.60-4.00 (4H, m), 5.50 (2H, d,
J=28.8 Hz), 6.80-7.00 (1H, m), 7.05 (1H, t, J= 8.0 Hz), 7.05-7.20 (3H, m), 9.68 (1H, s).

2-Chlor o-N-(4-chlor ophenyl)-1-methyl-N-(1-methylethyl)-1H-benzimidazol-7-amine (32)

L& 37a(0.042 g, 0.130 mmol) L OF L4k > (1.5 mL) OIRAH% 80°C T 1.5
[FIRER LT, BONREW A IR LT, PRk A fafiRmksE T U o LoKEIR A VT
L. FEg—F /LTt Uiz, ABMZKCTHRE L. IR LT, FREE2 S Y 5N 7
Lya< zNTT7 40— (17% HHETT L/ ~FP ) [ X 0 R, EE(LAY 320 (0.032 g,
72 %) AR & L TI57-, MS Caled. for C7H;gCLN; ([M+H]"): 334; Found: 334. 'H NMR
(CDCl;) 8 0.95 (3H, d, J= 6.0 Hz), 1.39 (3H, d, J= 6.0 Hz), 3.63 (3H, 5), 4.30-4.40 (1H, m), 6.40 (2H,
d, J=8.8 Hz), 7.03 (1H, d, J= 8.0 Hz), 7.09 (2H, d, = 8.8 Hz), 7.30 (1H, t, J= 8.0 Hz), 7.70 (1H, d, J
=8.0 Hz).

2-Chlor o-N-(4-methoxyphenyl)-1-methyl-N-(1-methylethyl)-1H-benzimidazol-7-amine (32m)
LAY 32m (0394 g, 78%) 1. /LAY 37b (0480 g, 1.54 mmol) 2>BALEY 32 & [FEED J7ik
TEARL L=, MS Caled. for CsHy CIN3O ([M+H]): 330; Found: 330. '"H NMR (CDCls) § 1.20-1.22
(6H, m), 3.69 (3H, s), 3.73 (3H, s), 428-4.37 (1H, m), 643-649 (2H, m), 6.72-6.78 (2H, m),
7.04-7.07 (1H, m), 7.28 (1H, t, J="7.8 Hz), 7.64-7.67 (1H, m).
2-Chloro-1-methyl-N-(1-methylethyl)-N-[4-(1-methylethyl)oxyphenyl]-1H-benzimidazol-7-amine
(32n)

{EA) 32n (0.0943 g, 18% in two steps). {L:A4) 36¢ (0.674 g, 1.47 mmol) 2>HALEH) 37 & [F
BEOITETHR UIALEM 3Tc D ALAY 32 L RO TETARKR L, ¥, '"HNMR
(CDCl;) & 1.00-1.38 (6H, m), 1.28 (6H, d, J= 6.0 Hz), 3.68 (3H, s), 4.30-4.39 (2H, m), 6.40-6.45 (2H,
m), 6.71-6.77 (2H, m), 7.04-7.07 (1H, m), 7.27 (1H, t, J= 7.8 Hz), 7.64-7.67 (1H, m).
2-Chloro-1-methyl-N-(1-methylethyl)-N-(4-(methylsulfonyl)phenyl)-1H-benzimidazol-7-amine
(320)

LA 320(0.148 g, 47%) 1X. L& 37d (0.300 g, 0.835 mmol) 2>HALAY 320 LIREED S

WA L7, "HNMR (CDCL) 8 097 (3H, d, J= 6.6 Hz), 145 (3H, d, J= 6.6 Hz), 3.02 (34, s),

94



3.60 (3H, s), 4.38-4.46 (1H, m), 6.55-6.57 (2H, m), 7.02-7.05 (1H, m), 7.34-7.38 (1H, m), 7.65-7.79
(3H, m).
2-Chloro-1-methyl-N-(1-methylethyl)-N-(3-(methylsulfonyl)phenyl)-1H-benzimidazol-7-amine
(32p)

{bE¥ 37e 1%, (LAY 36e(0.780 g, 1.63 mmol) 7>HALEY) 3T LEHEDITIETERK LIz,
b&® 37e 13, HAERDO E EROKIGIZHVZ, MS Caled. for C1sH»N;05S ([M+H]): 360;
Found: 360. "H NMR (CDCls) & 0.99 (3H, d, J= 6.2 Hz), 1.39 (3H, d, J= 6.2 Hz), 3.03 (3H, s), 3.24
(3H, s), 4.33-4.40 (1H, m), 6.58 (1H, d, J= 8.0 Hz), 6.81-6.83 (1H, m), 7.12-7.29 (5H, m), 9.54 (1H,
s). L&) 32p (0.153 g,23% intwo steps) (%, LAY 3tw 22DALEY 32 LIREROHIETH
fi% L 77, MS Caled. for CigHa CIN;O,S ([M+H]"): 378; Found: 378. "H NMR (CDCl;) § 0.97 (3H, d, J
= 6.6 Hz), 142 (3H, d, J = 6.6 Hz), 3.05 (3H, s), 3.62 (3H, s), 4.40-4.47 (1H, m), 6.46-6.49 (1H, m),
7.03 (1H, d, J=8.0 Hz), 7.24-7.27 (3H, m), 7.33 (1H, t, J= 8.0 Hz), 7.74 (1H, d, = 8.0 Hz).
2-Chloro-1-methyl-N-(1-methylethyl)-N-(5-methyl pyridin-2-yl)-1H-benzimidazol-7-amine (32q)
{bA4 329 (0.048 g, 64%) 1X. ALEW 37 (0.070 g, 0.236 mmol) 2>HALEH 32 & [FRED 71k
TER LTz, #ffh. MS Caled. for C7HaCINg ([M+H]Y: 315; Found: 315. '"H NMR (CDCls) 8 0.93
(3H, d, J=6.8 Hz), 1.40 (3H, d, J= 6.8 Hz), 2.17 (3H, s), 3.61 (3H, s), 5.10-5.20 (1H, m), 5.79 (1H, d,
J=84Hz),7.08 (2H, d, J=8.0 Hz), 7.31 (1H, t, J=8.0 Hz), 7.70 (1H, d, J= 8.0 Hz), 8.07 (1H, s).
2-Chlor o-N-(4-chlor ophenyl)-N-(2,2-dimethyl propyl)-1-methyl-1H-benzimidazol-7-amine (32r)
{bEH 32r (0.053 g, 73%) 1&. L&Y 379 (0.050 g, 0.145 mmol) 2>HALAY 320 LIREED S
1ETEARL LTz, MS Caled. for CoHCLN; ([M+H]): 362; Found: 362. 'TH NMR (CDCls) § 0.95 (9H,
s), 3.47 (1H, d, J= 14.8 Hz), 3.62 (3H, 5), 3.93 (1H, d, J= 14.8 Hz), 6.51 (2H, d, J= 8.8 Hz), 7.08 (2H,
d, J=8.8 Hz), 7.20-7.40 (2H, m), 7.60 (1H, d, J= 8.0 Hz).

N-(2-Chlor 0-1-methyl-1H-benzimidazol-7-yl)-N-(4-chlor ophenyl)acetamide (329)

{bA4 325(0.146 g, 69%) X, LAY 37h (0.200 g, 0.633 mmol) 2>HALAY 320 L [REED T
ETARLLTZ, MS Caled. for CigHisCLN;O (IM+H]): 334; Found: 334. "H NMR (CDCls) & 2.05

(3H, 5), 3.78 (3H, 5), 7.05-7.25 (1H, m), 7.25-7.45 (5H, m), 7.75 (1H, d, J = 8.0 Hz).
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2-Chlor o-N-(4-chlor ophenyl)-N-(2-methoxyethyl)-1-methyl-1H-benzimidazol - 7-amine (32t)
LA 32t (0.240 g, 80%) 1E. LA 371 (0.285 g,0.859 mmol) 2>HALEH 320 & [FRED 71k
TERE L=, MS Caled. for C7H;sCLN;O (IM+H]): 350; Found: 350. 'H NMR (CDCL) & 3.27 (3H,
s), 3.50-3.65 (2H, m), 3.62 (3H, s), 3.80-4.00 (2H, m), 6.50 (2H, d, J = 8.6 Hz), 7.05-7.20 (3H, m),
731 (1H, t, J=8.0 Hz), 7.65 (1H, d, J= 8.0 Hz).
2-Chlor o-N-(4-chlor ophenyl)-1-methyl-N-(tetr ahydr ofur an-3-ylmethyl)-1H-benzimidazol-7-ami
ne (32u)
A% 32u(0.089 g, 56%) 1X. /LA 37 (0.150 g, 0419 mmol) 2>BAbEH 32 & [FRED 71k
TER LT, TR, MS Caled. for CioHaCLN;O ([M+H]Y: 376; Found: 376. '"H NMR (CDCls) &
1.50-1.70 (1H, m), 1.95-2.10 (1H, m), 2.60-2.75 (1H, m), 3.59 (3H, s), 3.50-3.65 (2H, m), 3.65-3.80
(2H, m), 3.80-4.00 (2H, m), 6.49 (2H, d, J= 8.8 Hz), 7.05-7.20 (3H, m), 7.32 (1H, t, J= 8.0 Hz), 7.66
(1H, d, J= 8.0 Hz).
4-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-yl)(1-methyl et
hyl)amino)benzonitrile (27m)
{EE% 32d (0.050 g, 0.154 mmol) 35T 4-bromo-2-methoxy-6-methylaniline (0.100 g, 0.460
mmol) DIEEH%Z 120°C T 3 AR LIz, REWICHIRTT/VEZINZ, BaFnpRKSR T
N U D LAKESIRFS LOUKTHEE L, ERAE LT, FREZ > Vo h T L a~ NTT7
14— (33% WHETTF )L/ ~FH ) (ICKVREIR L BRIy 2 LT, 15 DAL=
KoY F N —T )b~ TR L, RS 27Tm (0.0074 g, 9.5%) ZEIRE LT
7=, MS Caled. for CogHyBrNsO ([M+H]): 504; Found: 504. '"H NMR (CDCls) § 1.03 3H, d, J=
6.6 Hz), 1.42 (3H, d, J= 6.6 Hz), 2.18 (3H, s), 3.49 (3H, 5), 3.81 (3H, ), 4.34-4.40 (1H, m), 5.82 (1H,
s), 6.55 (2H, d, J= 8.6 Hz), 6.80 (1H, d, J= 7.8 Hz), 6.93 (1H, 5), 7.06 (1H, s), 7.16 (1H, t, J= 7.8 Hz),
742 (2H, d, J=18.6 Hz), 7.55 (1H, d, J= 7.8 Hz). HPLC : >99% purity.
N?(4-Chlor o-2-methoxy-6-methylphenyl)-N’-(4-chlor ophenyl)-1-methyl-N’-(1-methylethyl)-1H-
benzimidazole-2,7-diamine (27a)

ft& ¥ 27a (0148 g 53%) 1. fL& % 32 (0200 g 0598 mmol) ¥ K OF
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4-chloro-2-methoxy-6-methylaniline (0.310 g, 1.80 mmol) 2>HALA) 27Tm & [FIRRD 515 THEL
L7-, [Ef&, MS Caled. for CosHyCLN,O ([M+H]"): 469; Found: 469. '"HNMR (CDCly) & 1.02 (3H,
d, J=4.5Hz), 1.39 (3H, d, J=4.5 Hz), 2.19 3H, s), 3.55 (3H, s), 3.81 (3H, ), 4.25-4.40 (1H, m), 5.81
(1H, s), 6.47 (2H, d, J= 8.8 Hz), 6.78 (1H, s), 6.81 (1H, d, J= 8.0 Hz), 6.90 (1H, s), 7.10 (1H, d, J= 8.8
Hz),7.13 (1H, t, J= 8.0 Hz), 7.51 (1H, d, J= 8.0 Hz).

N?(4-Chlor o-2-methoxy-6-methylphenyl)-N’-(4-chlorophenyl)-N'-(2,2-dimethylpropyl)-1-methyl
-1H-benzimidazole-2,7-diamine Hydrochloride (27b)

{bE&# 32r (0.039 g, 0.106 mmol) 33 L N 4-chloro-2-methoxy-6-methylaniline (0.055 g, 0.320
mmol) DIEEW%Z 120°C T 26 RiiifiEE Uiz, SFONEGWICHIR—F V2N, fafnixigK
T MU U LRI JOVKTHEA L, IR L7z, 7% HPLC IC X VI L . 228
53 AR LT, BRI A Z 2 — Vv EINx, 2M HE{boksE /Y= F o —7 )L & T
B LAY 270 (0012 g, 22%) Z[E{R & LT/, MS Caled. for CyHzCLNO ((M+H]): 497,
Found: 497. "H NMR (CDCl;) 5 0.93 (9H, s), 2.38 (3H, s), 3.10 3H, ), 3.42 (1H, d, J= 14.8 Hz), 3.62
(3H, s), 3.90 (1H, d, J= 14.8 Hz), 6.51 (2H, d, J= 8.0 Hz), 6.73 (1H, ), 6.87 (1H, s), 7.10 2H, d, J =
8.0 Hz), 7.20-7.40 (1H, m), 7.42 (1H, s), 10.47 (1H, s), 13.35 (1H, s).
N-(2-((4-Chloro-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-yl)-N-(4-chloro
phenyl)acetamide Hydrochloride (27¢)

{b&4 27c(0.116 g, 53%) 1%, LA 325(0.145 g, 0.434 mmol) 7>HALAEW) 2Th & [FIRED 71k
TEKR LTz, EEAER, mp : 176-178°C. MS Calcd. for CosHpCLIN,O, ((M+H]): 469; Found: 469.
'"H NMR (CDCl;) § 2.11 (3H, s), 2.37 (3H, s), 3.48 (3H, s), 3.65 (3H, s), 6.76 (1H, s), 6.82 (1H, s),
7.00-7.20 (1H, m), 7.20-7.30 (2H, m), 7.30-7.45 (3H, m), 7.50-7.65 (1H, m), 10.80 (1H, s). HPLC :
96% purity.

N2-(4-Chlor 0-2-methoxy-6-methylphenyl)-N’-(4-chlorophenyl)-N"-(2-methoxyethyl)-1-methyl-1H
-benzimidazole-2,7-diamine Hydrochloride (27d).

&4 27d (0.059 g, 33%) 1Z. LA 32t (0.120 g, 0.343 mmol) 1 HALAW) 2Th & [FEED 51k

THA LT, EEARER, mp : 131-133°C. MS Caled. for CpsHy7CLIN,O, ([M+H])): 485; Found: 485.
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"H NMR (CDCl)  2.38 (3H, s), 3.07 (3H, s), 3.25 (3H, s), 3.50-3.60 (2H, br), 3.61 (3H, s), 3.80-4.00
(2H, m), 6.49 (2H, d, J= 8.0 Hz), 6.71 (1H, s), 6.86 (1H, s), 7.12 (2H, d, J=8.0 Hz), 7.14 (1H, d, I =
8.0 Hz), 7.35-7.50 (2H, m), 10.59 (1H, s). HPLC : 98% purity.

N?(4-Chlor o-2-methoxy-6-methylphenyl)-N’-(4-chlorophenyl)-1-methyl-N-(tetr ahydr ofur an-3-
ylmethyl)-1H-benzimidazole-2,7-diamine (27€)

it &% 27e (0061 g 53%) L. L& % 32u (0085 g 0226 mmol) & K O
4-chloro-2-methoxy-6-methylaniline (0.12 g, 0.680 mmol) 2>HALEW) 2Tm & [FEED HIETERK
L7, #EE@REIR, mp : 212-214°C. MS Caled. for Co7HoCLN,O, ([M+H]"): 511; Found: 511. 'H
NMR (CDCls) & 1.50-1.70 (1H, m), 2.00-2.15 (1H, m), 2.18 (3H, s), 2.65-2.80 (1H, m), 3.51 (3H, s),
3.50-3.70 (2H, m), 3.81 (3H, s), 3.65-4.00 (4H, m), 5.81 (1H, 5), 6.56 (2H, d, J= 8.0 Hz), 6.79 (1H, s),
6.85-7.00 (2H, m), 7.13 (2H, d, J = 8.0 Hz), 7.10-7.20 (1H, m), 7.47 (1H, d, J = 6.8 Hz). Anal. Calcd
for C,;HsN4O,Cly: C, 63.41; H, 5.52; N, 10.95. Found: C, 63.28; H, 5.57; N, 10.68.

N2-(4-Chlor o-2-methoxy-6-methylphenyl)-N’-(4-methoxyphenyl)-1-methyl-N’-(1-methylethyl)-1
H-benzimidazole-2,7-diamine (27g)

{EE% 32m (0.291 g, 0.881 mmol), 4-chloro-2-methoxy-6-methylaniline (0.454 g, 2.64 mmol) 33 &
O NMP (0.3 mL) DIEE#% 120°C T 18 IFfElisER L7z, SUNESY & fafniiikFz T~
U LIKESIR AN A, Wil TV T U7e, AR K THad L, IBUERE L7z, 7Rz v
VHTNITETa~x 8NTT7 41— (50% HEE=T IV, ~FHo) ICLDRERL, SEE7RE
Y EIITEIENG Uiz, Pl E VT —T BRI L, B LAY 279 (0359 g, 65%) %
AR E LT, mp : 213-214°C. MS Caled. for CosH3oCINGO, (IM+H]"): 465; Found: 465. 'H
NMR (CDCL) § 1.21-1.27 (6H, m), 2.18 (3H, s), 3.61 (3H, s), 3.74 (3H, s), 3.81 (3H, s), 4.25-4.35 (1H,
m), 5.82 (1H, br s), 6.50-6.54 (2H, m), 6.74-6.78 (3H, m), 6.83-6.89 (2H, m), 7.11 (1H, t, J= 7.5 Hz),
747 (1H, d, J=7.2 Hz). ®C NMR (DMSO-dy) § 155.4, 153.3, 150.8, 144.1, 142.9, 137.9, 132.7, 129.9,

126.5, 126.0, 122.0, 121.7, 121.0, 114.7, 114.6, 109.6, 55.9, 55.1, 48.2, 29.9, 20.6, 17.7. HPLC : 97%

purity.
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N2-(4-Chlor o-2-methoxy-6-methylphenyl)-1-methyl-N"-(1-methylethyl)-N"-phenyl-1H-benzimida
zole-2,7-diamine (27f)

L& 27F (0.0427 g, 27%) 1%, LAY 32a(0.111 g, 0.367 mmol) 2>BALEW 27g & [FEED )5
ECHAM LT, BEARER, mp:230-231°C. MS Caled. for CosHsCIN,O ([M+H]): 435; Found:435.
"HNMR (CDCL) & 1.03 (3H, br s), 1.39 (3H, br s), 2.18 (3H, s), 3.56 (3H, s), 3.80 (3H, s), 4.32-4.42
(1H, m), 5.82 (1H, brs), 6.56 (2H, d, J= 8.4 Hz), 6.67-6.71 (1H, m), 6.77-6.78 (1H, m), 6.84 (1H, d, J
= 7.5 Hz), 6.88-6.89 (1H, m), 7.10-7.19 (3H, m), 749 (1H, d, J = 7.5 Hz). Anal. Calcd for
CasHyN,OCI1-0.3H,0: C, 68.19; H, 6.32; N, 12.72. Found: C, 68.19; H, 6.22; N, 12.51. HPLC : 96%
purity.
N?(4-Bromo-2-methoxy-6-methylphenyl)-N’-(3-methoxyphenyl)-1-methyl-N-(1-methylethyl)-1
H-benzimidazole-2,7-diamine (27h)

&% 32b (0.100 g, 0.303 mmol), 4-bromo-2-methoxy-6-methylaniline (0.197 g, 0.910 mmol) 33 X
O NMP (1.0 mL) DiEA#% 120°C T2 Wi~ 7 vy =—7 5 L7c, FOSIEEM % KIC
Iz, WL Chitt U7e, ABMZ7K TR L, TR L7z, 7%i&4 HPLC IR D K
R, WERES A BAFRIRKSE T U U ORISR TR, BEE— TV Tl L7-, 1A
Ak CHEG U BUEIERS L=, k4 Do F Lo —T s bl L ARE LA 27h (0.0155
g, 10%) Z KL LT57-, MS Caled. for CosH3oBrN,O, ([M+H]"): 509; Found: 509. '"H NMR
(CDCly) 8 1.00 (3H, d, J = 6.6 Hz), 1.39 (3H, d, J = 6.6 Hz), 2.17 (3H, s), 3.56 (3H, s), 3.72 (3H, 9),
3.81 (3H, 5), 4.30-4.36 (1H, m), 5.85 (1H, br s), 6.14-6.16 (2H, m), 6.26-6.28 (1H, m), 6.83 (1H, d, J=
7.8 Hz), 6.91-6.92 (1H, m), 7.04-7.15 (2H, m), 7.26 (1H, s), 7.48-7.61 (1H, m).

N2-(4-Chlor 0-2-methoxy-6-methylphenyl)-1-methyl-N"-(1-methylethyl)-N'-(4-(1-methylethyl Joxy
phenyl)-1H-benzimidazole-2,7-diamine (27i)

A4 271 (0.0266 g, 36%) 1%, LA 32n (0.0543 g, 0.152 mmol) 2>BALEY) 27g & [FEED )7
ETAR LTz, A, mp :202-203°C. MS Caled. for CysH34CINGO, ([M+H]"):493; Found: 493 . 'H
NMR (CDCL) & 1.09-1.28 (6H, m), 1.29 (6H, d, J = 6.6 Hz), 2.18 (3H, s), 3.60 (3H, s), 3.81 (3H, s),

425-441 (2H, m), 5.82 (1H, brs), 6.48-6.51 (2H, m), 6.72-6.78 (3H, m), 6.84-6.89 (2H, m), 7.1 (1H,
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t,J=7.8 Hz), 7.47 (1H, d, J="7.8 Hz).

N?(4-Chlor o-2-methoxy-6-methylphenyl)-1-methyl-N"-(1-methylethyl)-N"-(3-(1-methylethyl)oxy
phenyl)-1H-benzimidazole-2,7-diamine (27))

{bE4 27) (0.0237 g,26%) 1. 1AM 32¢(0.0670 g, 0.187 mmol) 2>HALEW) 27g & [FIRED 7
IECER LIz, [EHA, mp : 192-193°C. MS Caled. for CogH34CIN,O, ([M+H]): 493; Found: 493. 'H
NMR (CDCl) 5 0.99 (3H, d, J= 6.6 Hz), 1.25-1.29 (6H, m), 1.39 (3H, d, J= 6.6 Hz), 2.18 (3H, 5), 3.56
(3H, s), 3.80 (3H, s), 4.28-4.47 (2H, m), 5.82 (1H, br s), 6.10-6.13 (2H, m), 6.23-6.26 (1H, m),
6.77-6.78 (1H, m), 6.84 (1H, d, J="7.8 Hz), 6.88-6.89 (1H, m), 7.07 (1H, t, J=9.0 Hz), 7.11 (1H, t, J =
8.1 Hz), 7.48 (1H, d, J= 8.1 Hz).
N?(4-Bromo-2-methoxy-6-methylphenyl)-1-methyl-N’-(1-methylethyl)-N’-(4-(methylsulfonyl)ph
enyl)-1H-benzimidazole-2,7-diamine (27k)

{bAH 27k (0.0555 g, 36%) 1%, LA 320(0.104 g, 0.275 mmol) HALEW 27Tm & [FEED
THETERKR LT, EEAREAR, mp: 154-155°C. MS Caled. for CosH3BrN40:S (IM+H]"): 557; Found:
557.'"HNMR (CDCL)  1.04 (3H, d, J= 6.4 Hz), 1.44 (3H, d, J= 6.4 Hz), 2.19 (3H, 5), 3.01 (3H, 5), 3.49
(3H, s), 3.81 (3H, s), 4.38-4.46 (1H, m), 5.83 (1H, ), 6.61 (2H, d, J= 8.8 Hz), 6.80 (1H, d, J= 8.0 Hz),
6.93 (1H, s), 7.06 (1H, s), 7.17 (1H, t, = 8.0 Hz), 7.55 (1H, d, J= 8.0 Hz), 7.69 (2H, d, J = 8.8 Hz).
Anal. Calcd for C,sHaoN4O3SBr: C, 56.01; H, 5.24; N, 10.05. Found: C, 56.18; H, 5.49; N, 9.68.
N?(4-Bromo-2-methoxy-6-methylphenyl)-1-methyl-N-(1-methylethyl)-N’-(3-(methylsulfonyl)ph
enyl)-1H-benzimidazole-2,7-diamine (271)

{bE4 271(0.143 g, 64%) 13 ALEY 32p(0.150 g, 3.97 mmol) 7>HLAEY) 2Tm & [FIRED 71k
THRE LT, MEAEA, mp : 240-242°C. MS Caled. for CagHzoBrN4O5S ([M+H]"): 557; Found: 557. 'H
NMR (CDCl) 6 1.03 (3H, d, J= 6.2 Hz), 1.42 (3H, d, J= 6.2 Hz), 2.18 (3H, s), 3.05 (3H, s), 3.53 (3H,
s), 3.81 (3H, ), 4.39-4.45 (1H, m), 5.83 (1H, s), 6.58 (1H, d, J= 7.8 Hz), 6.80 (1H, d, J="7.8 Hz), 6.92
(1H, s), 7.05 (1H, s), 7.16 (1H, t, J= 7.8 Hz), 7.22-7.29 (3H, m), 7.53 (1H, d, J= 7.8 Hz). Anal. Calcd
for CysH9N4O3SBr: C, 56.01; H, 5.24; N, 10.05. Found: C, 55.96; H, 5.31; N, 9.87. HPLC : >99%
purity.
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3-((2-((4-Bromo-2-methoxy-6-methyl phenyl)amino)-1-methyl-1H-benzimidazol - 7-yl)(1-methyl et
hyl)amino)benzonitrile (27n)

LA 27n (0.507 g, 69%) 1%, LAY 32e(0.475 g, 1.46 mmol) HLAY) 2Tm L IRERD T
ETAR LIz, 2E[EHA, mp : 248-250°C. MS Caled. for CasHyyBrNsO ([M-+H]): 504; Found: 504. 'H
NMR (CDCL) § 1.03 (3H, t, J= 6.4 Hz), 1.40 (3H, t, J = 6.4 Hz), 2.20 (3H, s), 3.52 3H, 5), 3.81 (3H, 3),
429-435 (1H, m), 5.84 (1H, s), 6.71 (1H, d, J= 7.6 Hz), 6.79 (1H, d, J= 7.6 Hz), 6.83 (1H, s), 6.93
(1H, s), 6.96 (1H, d, J=7.6 Hz), 7.06 (1H, s), 7.14-7.22 (2H, m), 7.54 (1H, d, J = 7.6 Hz). Anal. Calcd
for C6H6NsOBr-0.5H,0: C, 60.82; H, 5.30; N, 13.64. Found: C, 61.03; H, 5.20; N, 13.29.
N2-(4-Chlor o-2-methoxy-6-methylphenyl)-N'-(6-methoxypyridin-3-yl)-1-methyl-N'-(1-methyleth
yl)-1H-benzimidazole-2,7-diamine (27t)

L& 27t (0.0319 g, 32%) 1&. L& 329 (0.070 g, 0.212 mmol) 2>BALEY 27g & [REED )
AR LT, B, mp : 215-216°C. MS Caled. for CosHaoCINsO, ([M+H]"): 466; Found: 466.
'HNMR (CDCL) 6 1.10-1.35 (6H, m), 2.19 3H, s), 3.63 3H, s), 3.81 (3H, s), 3.86 (3H, s), 4.21-4.33
(1H, m), 5.83 (1H, brs), 6.57-6.60 (1H, m), 6.78-6.91 (4H, m), 7.11 (1H, t, J= 8.1 Hz), 7.47 (1H, d, J
=8.1 Hz), 7.58-7.59 (1H, m). HPLC : 97% purity.

N?(4-Chlor o-2-methoxy-6-methylphenyl)-1-methyl-N-(1-methylethyl)-N"-(5-methylpyridin-2-yl
)-1H-benzimidazole-2,7-diamine (27u)

&% 2u 0028 g 41%) 1Z. {LE&W® 329 (0047 g 0149 mmol) I L O
4-bromo-2-methoxy-6-methylaniline (0.077 g, 0.449 mmol) 72>5HALAH) 27Tm & [FIRROD 715 THEL
L7-, MEAEL, mp : 245-246°C. MS Caled. for CosHaCINSO ([M+H]"): 450; Found: 450 . 'HNMR
(CDCL) 6 1.00 (3H, d, J = 6.8 Hz), 1.39 (3H, d, J = 6.8 Hz), 2.18 (6H, s), 3.53 (3H, s), 3.80 (3H, s),
5.10-5.20 (1H, m), 5.91 (1H, d, J= 8.8 Hz), 5.90 (1H, brs), 6.78 (1H, s), 6.87 (1H, d, J= 8.0 Hz), 6.89
(1H, s), 7.11 (1H, d, J= 8.0 Hz), 7.16 (1H, t, J= 8.0 Hz), 7.51 (1H, d, J = 8.0 Hz), 8.07 (1H, s). Anal.

Calcd for CpsHsNsOCI: C, 66.73; H, 6.27; N, 15.56. Found: C, 66.51; H, 6.36; N, 15.40.
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2-(3-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol- 7-yl) (1-methyl
ethyl)amino)phenyl)-2-methylpropanenitrile (27v)

fb&® 2 (0270 g 74%) 1T . {E& ¥ 32 (0250 g 0680 mmol) F K Y
4-bromo-2-methoxy-6-methylaniline (0.440 g, 2.04 mmol) 7>SALEY) 279 & [FIEED HETERR L
720 [EMAS, mp :227-229°C. MS Caled. for CooH33BrNsO ([M-+H]"): 546; Found: 546. 'HNMR (CDCls)
§1.04 (3H, d, J=6.6 Hz), 1.42 (3H, d, J= 6.6 Hz), 1.65 3H, 5), 1.67 (3H, ), 2.16 (3H, 5), 3.55 (3H, 8),
3.81 (3H, s), 4.35-4.50 (1H, m), 5.82 (1H, ), 6.35 (1H, d, J= 6.9 Hz), 6.75-6.80 (2H, m), 6.83 (1H, d,
J=84Hz), 692 (1H, s), 7.09 (1H, s), 7.05-7.20 (2H, m), 7.52 (1H, d, J= 8.1 Hz).

Methyl
3((2-((4-bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-yl) (1-methylet
hyl)amino)benzoate (270)

{bE% 27n (0337 g,0.668 mmol) I LA ¥ /—/b (5mL) OIREWIIALKFET A% 10 5y
IR ZIAZ, IR T 15 ofiiEEE Lz, BUSNREEW Z RN E L7, 7RI THF B LUK %
Nz, SERT 24 BRI Uic, SONEAMITKREZNZ, BHg=T /L CHit L=, A%
SRR TS L, BEENE Lz, A2 VDTSNV h T LI a~ N TT7 04— (3% A
Z =),/ rmau AL NI RERL LAY 270 (0359 g, 77%) Z @R E LT,
MS Caled. for CoH3oBrN4O3 ([M+H]): 537; Found: 537. '"H NMR (CDCly) & 1.03 (3H, d, J=6.2 Hz),
141 BH, d, J= 6.2 Hz), 2.18 (3H, s), 3.54 (3H, s), 3.81(3H, s), 3.88 (3H, s), 4.41-4.47 (1H, m), 5.81
(1H, s), 6.56 (1H, d, J= 8.0 Hz), 6.83 (1H, d, J= 8.0 Hz), 6.92 (1H, s), 7.05 (1H, s), 7.13-7.17 (2H, m),
737 (1H, d, J = 8.0 Hz), 7.42 (1H, s), 7.52 (1H, d, J = 8.0 Hz). Anal. Caled for Co7HysN4OsBr: C,
60.34; H, 5.44; N, 10.42. Found: C, 60.34; H, 5.40; N, 10.57.
3-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl) (1-methylet
hyl)amino)benzamide (27p)

{bEA% 27n (0.090 g, 0.178 mmol) BL T4 /7 —/L (1 mL) DIREWITI0% Bk FEARER
#% (0.064 mL, 0.624 mmol) F3 K TN 10N /KfEefk T~ U v LUKE#E (0.00428 mL, 0.0428 mmol)

&, 24 WEEIENERE L7, FHEE 30% @Fb/KFKIEHR (0.064 mL, 0.624 mmol) 5 LT
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10N /KE&{LF - U 7 2IKEHE (000428 mL, 0.0428 mmol) A1z, 60 BEINENER Lz, X
JNEEWNTIKZ A, BT/ Tttt Uiz, A8 Z 2 8K THad L, IR L
7o SN RZARL, Y7 ra XX Chg L, EELEY 27p (0016 g) %157, A
WRARIERME L, BEZ2 VDTN AT LI a~x NTTT 40— (5% AZ /) —)N/Yrrn
AZNINZEVERL, BoN-ERE Y7 a2 % Tl L, EELEY 27p (0014 g)
AFT, AIRAIIERE U IR Z 7 ma A 2 bt LSS LAY 27p (0.006 g) %
i & LTI87=, Total: 0.035 g, 38%. MS Caled. for CaHaoBrNsO, ([M+H]"): 522; Found: 522. 'H
NMR (DMSO-dy) 5 0.93 (3H, d, J= 5.8 Hz), 1.31 (3H, d, J = 5.8 Hz), 2.08 (3H, s), 3.47 (3H, s), 3.74
(3H, s), 443-4.48 (1H, m), 5.95 (1H, s), 6.49 (1H, d, J = 6.8 Hz), 6.69 (1H, d, J = 8.0 Hz), 7.03-7.19
(6H, m), 7.25 (1H, s), 7.84 (1H, s), 7.93 (1H, s). Anal. Calcd for CysHsNsO,Br=0.3H,0: C, 59.16; H,
5.46; N, 13.27. Found: C, 59.40; H, 5.43; N, 12.89.
3-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl) (1-methylet
hyl)amino)benzoic acid (27x)

{E&4 270 (0.266 g, 0.495 mmol), IN /KfE{bT ~ U 7 LKEHE (3 mL) 33K O8 THF (3 mL)
DIREMZ IR T 24 R Ulc, SFONREMITKZINA, HlET pH 45 & Lz, /KHH
ZERT TV THIE U, AHE 2 B ik CHad U, IBUERNE Lic, 2Rz U v 7
TR~ NTTT 40— (10% AX /) —)V/UraarF ) ([l 0ER L, EEbEY
27x (0.195 g, 75%) Z[EIA L LTHE7-, MS Calcd. for CosHsBrN4O3 ([IM+H]"): 523; Found: 523 .
'"H NMR (CDCl;) § 0.94 (3H, d, J= 6.0 Hz), 1.32 (3H, d, J= 6.0 Hz), 2.08 (3H, s), 3.47 (3H, s), 3.73
(3H, s), 4.40-4.45 (1H, m), 6.70-6.74 (2H, m), 6.92-7.10 (4H, m), 7.10-7.23 3H, m), 7.95 (1H, s),
12.72 (1H, s).
3-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl) (1-methylet
hyl)amino)-N-methylbenzamide (27q)

&4 27% (0.080 g, 0.153 mmol) L8 THF (1 mL) DIEA#IZ HBTU (0.120 g, 0.310 mmol)
F L O diisopropylethylamine (0.027 mL, 0.153 mmol) % /Jl%., =T 30 /7R L7z, 2M A

Fv7 X0 THF (0.11 mL, 0.23 mmol) iz INA, =R T 5 BefeiiFR Uiz, RONREEMIC
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KEMA, FE—F /LTt L, BIERME LTz, IREE VTN AT Lo a~ 7T 7 4
— (10% A% /—)v/rraa i) ([lL0EHL, Bonifmeyranr 2y /v
TF T —T /L THRE L, LAY 279 (0.043 g 52%) ZEARERE L THEZ, mp :
261-263°C. MS Calcd. for CoyHz BrNsO, ([M+H]): 536; Found: 536. 'H NMR (CDCl;) 5 1.01 (3H, d,
J=6.2Hz), 1.40 3H, d, J= 6.2 Hz), 2.18 (3H, s), 2.98 (3H, d, J= 4.8 Hz), 3.53 (3H, s), 3.80 3H, s),
442-449 (1H, m), 5.86 (1H, brs), 5.98 (1H, brs), 6.53 (1H, d, J= 8.0 Hz), 6.83 (1H, d, J = 8.0 Hz),
6.92 (1H, s), 6.96 (1H, d, J = 8.0 Hz), 7.05 (1H, s), 7.12-7.16 (3H, m), 7.51 (1H, d, J = 8.0 Hz). Anal.
Calcd for Cy7H30NsO,Br-0.5H,0: C, 59.45; H, 5.73; N, 12.84. Found: C, 59.65; H, 5.56; N, 12.83.
HPLC : 96% purity.
3-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl) (1-methylet
hyl)amino)-N,N-dimethylbenzamide (27r)

{b&% 27% (0,080 g, 0.153 mmol) 351 T8 THF (1 mL) OIEEWIZ HBTU (0.120 g, 0.310 mmol)
F LW diisopropylethylamine (0.040 mL, 0.23 mmol) Z /%, =R T 30 L7, 2M &
AFVT @D THF ¥R (0.11 mL, 0.23 mmol) ZA0%., iR T 5 Bl Uiz, [OOSR
WNKRZENNA, BTV Tl Uz, AR 2R L7, SOz BiR k-1
TS L, A LAY 27r (0.050 g, 59%) ZHEEAR S L THE72, mp:271-272°C. MS Calcd.
for CsH33BrNsO, ([M+H]): 550; Found: 550. "H NMR (CDCls) & 1.01 (3H, d, J= 6.6 Hz), 1.39 (3H,
d, J=6.6 Hz), 2.19 3H, s), 2.91 3H, s), 3.06 3H, ), 3.56 (3H, 5), 3.81 (3H, 5), 4.34-4.43 (1H, m),
5.82 (1H, s), 6.52 (1H, d, J= 8.0 Hz), 6.92 (1H, s), 6.72 (1H, d, J = 8.0 Hz), 6.82 (1H, d, J = 8.0 Hz),
6.92 (1H, s), 7.04 (1H, s), 7.12 (1H, d, J= 8.0 Hz), 7.16 (1H, d, J= 8.0 Hz), 7.51 (1H, d, J= 8.0 Hz).
Anal. Calcd for CxH3NsO,Br: C, 61.09; H, 5.86; N, 12.72. Found: C, 60.94; H, 5.77; N, 12.65.
HPLC : 96% purity.
2-)3-((2-((4-Bromo-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol- 7-yl)(1-methyl
ethyl)amino)phenyl)-2-methylpropanamide (279)

LA 27v(0.100 g, 0.183 mmol), T4 / —/L (10 mL) 35 K OVEREE (4 mL) OIS %488

[FIENESE L7z, ROGNREWZ RIRKSET b U O DK A, Wik 7L Chlitd L7z,
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FREFRZ K CHag U, BTN LTz, FRiia A% /—/L (SmL) 3L O THF 2 mL) ([ JIaf#
L. 8N JKEg(bT U w LK% (1 mL) Z00%, 70°C T 3 B L7z, SONEAY
Z IN g4 A CTRAMELC U BTV CHfit U7z, AR 27K Cled L BRI L7,

Btz VTN TEIa~w NTTT 40— % AX ) —N/Uraaii ) IicL
L, LAY 27y (0.051 g,49%) Z[EARE LCTH7-, MS Caled. for CooH34BrN,Os (IM+H]): 565;
Found: 565. {L&5%) 27y (0.047 g, 0.081 mmol) 355 TF DMF (0.5 mL) OIEA#Z EDC (0.029 g,
0.166 mmol) 31 ¥ HOBT (0.029 g, 0.166 mmol) Z A1z, iR T 3 Wi L=, FUtES
My rana AR BRI OT E=TREMA, 1 KR Lo, ROSEREMICHR—TF v
A, ARZ K TR L, BIERNE L, IREL SV DTN T ou~ N TT7 41—
(5% AKX =)L/ Yrun AL ) (L 0ERL, ERELAY 275 (0.032 g, 69%) % HE(h[H
A& L=, mp:234-236°C. MS Calcd. for CooH3sBrNsO, ((M+H]"): 564; Found: 564. 'H NMR
(CDCLy) 8 1.04 (3H, d, J= 6.3 Hz), 1.40 (3H, d, J = 6.3 Hz), 1.58 (6H, s), 2.16 (3H, s), 3.52 3H, s),
3.81 (3H, s), 4.30-4.45 (1H, m), 5.15-5.30 (2H, m), 5.75-5.90 (1H, m), 6.37 (1H, d, J= 7.5 Hz), 6.63
(1H, s),6.73 (1H, d, J=8.1 Hz), 6.83 (1H, d, J="7.5 Hz), 6.92 (1H, s), 7.04 (1H, 5), 7.05-7.20 (2H, m),
7.50 (1H, d, J= 7.8 Hz). Anal. Calcd for C,sH3NsO,Br: C, 61.70; H, 6.07; N, 12.41. Found: C, 61.35;

H, 6.02; N, 12.17.

o [0 S A S

4-Chlor o-7-dipr opylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (38a),

4,6-dichlor o-7-dipr opylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (38b) and

6-chlor o-7-dipr opylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (38c)

v&% 24a(5.00 g, 20.2 mmol), NCS (3.29 g, 24.2 mmol), AIBN (0.166 g, 1.01 mmol) 35 LT
NTZ7mmmS s (400mL) OEGWZE 18 RFRIENETT LIz, JOSREWIIKRZINA, 7
ma AL T Lis, ABEZ BT KE T b U 0 LIKEEIS K ORI R HK THEr
R L, IR L, Bl E v UV T A a~ N T T 40— (10-60% EfiETT /L
SNFH N ATE ORI EEEEMTHD 3Ba BLW 38 DIRAW (164 g) BED
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38c (1.89 g, 33%) %157z, L& 38a JBL N 380 DIRALLIT LOMS fifir L0 2:1 Tho
72 AtE% 38a: MS Calcd. for Ci4Hy CIN;O ([M+H]"): 282; Found: 282. '"H NMR (CDClL, 300
MHz) § 0.83 (6H, t, J= 7.5 Hz), 1.35-1.50 (4H, m), 2.90 (4H, t, J="7.5 Hz), 3.72 (3H, s), 6.85 (1H, d, J
= 8.7 Hz), 7.00 (1H, d, J = 8.7 Hz), 891 (1H, br s). {44 38b: MS Calcd. for Ci4HyClLN;O
(IM+H]"): 316; Found: 316. {t:A%) 38c: MS Calcd. for C14Hz CIN;O ([M+H]"): 282; Found: 282.
'H NMR (CDCls, 300 MHz) § 0.84 (6H, t, J = 7.5 Hz), 1.30-1.60 (4H, m), 3.00-3.10 (2H, m),
3.01-3.20 (2H, m), 3.74 (3H, s), 6.86 (1H, d, J=8.1 Hz), 7.00 (1H, d, J= 8.1 Hz), 10.07 (1H, br s).
4-Chlor o-7-diethylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (38d) &%) 24b (13.0
g, 592 mmol) 3L F= K U/ 450 mL) DOIEAMIZ NCS (8.30 g, 62.2 mmol) %%,
60°C T 12 FEEIIR LTz, SONEGW & fafREET b U U LKERE ., BiETF /L Chl
U7z, AR & B ik T, wole L, IR LT, FREZ S Y TN AT Lo 1
<~ KNTTT 4 — (25-60% EEHATT IV, ~FH o) I K0 ER L, EELAY 38d (4.15 g,
28%) %757-, '"HNMR (CDCl;, 300 MHz) § 0.98 (6H, t, J=7.2 Hz), 3.00 (4H, q, J=7.2 Hz), 3.72
(3H, brs), 6.85 (1H, d, J=8.4 Hz), 6.97 (1H, d, J= 8.4 Hz), 9.18 (1H, br s).
4-Bromo-7-diethylamino-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (38f)

{E&% 24b (35.8 g, 163 mmol) LU h= KU/ (1400 mL) OIS NBS (304 g,
171 mmol) Z/NZ., 2T 40 RefdlfiiEE U7z, SONESYIZERIRERAKET b U oKk %
Mz Tz, FFONTAEZE AEL, KB LUOFHR=T /LT L, e tay 38 (325 g
67%) %757, "HNMR (CDCls, 300 MHz) § 0.98 (6H, t, J=7.2 Hz), 3.00 (4H, q, J=7.2 Hz), 3.72
(3H, s), 6.80 (1H, dd, J=8.7, 1.5 Hz), 7.09 (1H, d, J= 8.7 Hz), 9.85 (1H, br s).

7-(Dipr opylamino)-1-methyl-2-oxo-2,3-dihydr o-1H-benzimidazole-4-car bonitrile (39a)

{EAY 24a (1.50 g, 6.06 mmol) 35OV LERSE (100 mL) DIRAEWIZ NBS (1.62 g, 9.09
mmol) Z/NZ., 48 RFRIIENEE L7z, AR, SJUNREWIIKZNA, 7 mn A2 Tl
U7z, AR A SR K CoElg, Rl L, IR L7, FRIEZ S Y TN AT L0k
~ NT7 44— (10-50% BT /Lihexane) (2L DRI, (LAY 38e(0.660 g, 33%) %45

72 MS Calcd. for C14HBrN;O ([M+H]"): 326; Found: 326. {b:4%) 38e(0.840 g, 2.57 mmol) 35K
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UYNMP (20 mL) DOIREWINZL T AL (1) (0461 g 5.14mmol) %z, 180°C T 18 Kl
LT, mEth, ROSEADICHEE =TV EINZ, KU LT, AHEE R L, e
fa Uiz, BiEZE VBTN B T LI a~ NTT7 41— (5-50% BT )L/ ~FH) 12k
DIERL, BUEAY) 39 (0.522 g 75%) A457-, MS Caled. for CisHyN,O (IM+H]'): 273;
Found: 273. NMR (CDCls, 300 MHz) & 0.85 (6H, t, J= 7.4 Hz), 1.40-1.55 (4H, m), 2.98-3.02 (4H, m),
3.70 (3H, s), 6.88 (1H, d, J=8.4 Hz), 7.21 (1H, d, J= 8.4 Hz), 9.39 (1H, br s).
7-(Diethylamino)-1-methyl-2-oxo-2,3-dihydr o-1H-benzimidazole-4-car bonitrile (39b)
kA4 38 (2.02 g, 6.77 mmol) 33T NMP (10 mL) DIEEIZT T A8 (1) (0.910g,10.2
mmol) Mz, 170°C T 10 pfl~A 7 vy =—7 20 Uiz, miiz, BONEGMEZ Y
HTNHT R a~< NTT7 =2 LR L, EEILEY 3% (135 g, 82%) &157-, MS
Caled. for C;3H;7N,O ([M+H]"): 245; Found: 245. "H NMR (CDCls, 300 MHz) & 1.02 (6H,t,J=7.2
Hz), 3.09 (4H, q, J=7.2 Hz), 3.71 (3H, 5), 6.90 (1H, d, J= 8.4 Hz), 7.23 (1H, d, J = 8.4 Hz), 9.68 (1H,
brs).
7-(Diethylamino)-1,4-dimethyl-1,3-dihydr 0-2H-benzimidazol-2-one (39¢)
{bEH 26f (0.100 g, 0.34 mmol), tetrakis(triphenylphosphine)palladium (0.0774 g, 0.067 mmol),
tetramethyltin (0.5 mL, 3.60 mmol) 351 T8 HMPA (2 mL) Z#4Z CHIEERE L7, mEIE. X
JNEAMNKREINZ, Y7 aa XX Tt Uiz, AR L, IR L, &g
YUBTNAT LT~ NI T T 40— (WHETT L/ ~FH o) ICX VR L, EEEEY
39¢(0.040 g, 51%) %757~, MS Calcd. for C13HyN;O ([M+H]"): 234; Found: 234. '"H NMR (CDCls,
300 MHz) § 0.98 (6H, t, J= 6.9 Hz), 2.40 (3H, 5), 2.99 (4H, q, J= 6.9 Hz), 3.75 (3H, 5), 6.79-6.86 (2H,
m), 11.01 (1H, brs).
7-(Diethylamino)-4-methoxy-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (39¢)
LAY 38f(0.400 g, 1.34 mmol), /K= (k8 (1) (0306 g, 1.60mmol), F~ F VU 7 A4 FF
R (28% A% —/VERHR - 10 mL) 31T DMF (10 mL) OIEEWZ 100°C T 1 BFEEEL
Too WHWE, BOSRAMNKEINZ, FHETT LT L7z, ARMAREE L, BTG L

7o, B R A X ) —LnDEEE L, EEBE(E A 39 (0.246 g, 74%) %157=, 'HNMR (CDCl;,
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300 MHz) & 0.97 (6H, t, J= 6.9 Hz), 2.97 (4H, q, J= 6.9 Hz), 3.71 (3H, s), 3.87 (3H, s), 6.56 (1H, d, J

=8.7Hz), 6.85 (1H, d, J=8.7 Hz), 7.77 (1H, brs).

24-Dichlor o-1-methyl-N,N-dipr opyl-1H-benzimidazol-7-amine (40a) and

2,4,6-trichlor o-1-methyl-N,N-dipr opyl-1H-benzimidazol-7-amine (40b)

{EEH 40a F3 L0 400 DIEAY (1.21 g, the ratio: 62:37 by LCMS analysis) 1. {b54) 38a 5
X 380 DIREW (1.64 g, {EAEE:2:1 by LCMS analysis) 7>HEAW) 25b & [FRED TIETE

B L7z, k&% 40a: MS Caled. for Ci4HyCLN3 ((M+H]): 300; Found: 300. '"H NMR (CDClLs, 300

MHz) § 0.84 (6H, t, J= 7.5 Hz), 1.35-1.48 (4H, m), 2.97 (4H, m), 4.13 3H, ), 7.00 (1H, d, J= 8.7 Hz),

7.18 (1H, d, J=8.7Hz). 1A% 40b: MS Calcd. for C14H;9Cl:N3 ((M+H]"): 334; Found: 334.

2,6-Dichlor o-1-methyl-N,N-dipr opyl-1H-benzimidazol - 7-amine (40c)

LA 40c(0.55 g, 34%) 1&. {LAH) 38c(0.148 g, 0.525 mmol) />HALEW 25b & [FRED 5k

& L7, MS Caled. for Ci4HaCLN3 ([M+H]): 300; Found: 300. 'H NMR (CDCls, 300 MHz) &

0.84 (6H, t, J= 7.5 Hz), 1.30-1.55 (4H, m), 3.00-3.15 (2H, m), 3.18-3.30 (2H, m), 4.12 3H, s), 7.18

(1H, d, J=8.7 Hz), 7.41 (1H, d, J=8.7 Hz).

2-Chlor 0-4-cyano-1-methyl-N,N-dipr opyl-1H-benzimidazol - 7-amine (40d)

A% 39a(0.520 g, 1.91 mmol) BL AT HILY > (53 mL) DIRAW% 110°C T 18 K
R LTz, malig, SORNIREMZIKKITIEE, Y7 mu XA 2 o Chiltt Uic, AREHH 2 fafn

FRIBIKSZET™ b U 0 DOKESHEClas oL, iRl Uiz, Bagas Vv h o Lo n~
N7T 74— (5-50% FEEETT L/~ ) (L DR, EEE%) 40d (0.343 g, 62%)
AR, & L TH57-, MS Caled. for CisHaoCIN, ((M+H]): 291; Found: 291. 'NMR (CDCl;, 300

MHz) 8 0.85 (6H, t, J= 7.5 Hz), 1.40-1.55 (4H, m), 3.00-3.10 (4H, m), 4.10 (3H, s), 7.01 (1H, d, J=

8.4 Hz), 7.49 (1H, d, J= 8.4 Hz).

24-Dichlor o-7-(diethylamino)-1-methyl-1H-benzimidazole (40e)

LA 40e(3.56 g,>99%) % {bA4 38d (0.148 g, 0.525 mmol) 7>HALAEW 40d & [FIRED 71k
TAHL L7, '"HNMR (CDCl;, 300 MHz) & 0.9 (6H, t, J= 6.9 Hz), 3.05 (4H, q, J=6.9 Hz), 4.13 (3H,

5),6.99 (1H, d, J=8.1 Hz), 7.19 (1H, d, J= 8.1 Hz).
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2-Chlor o-7-(diethylamino)-1-methyl-1H-benzimidazole-4-car bonitrile (40f)

A4 40F (0.220 g, 43%) 1E. LAY 390 (0.472 g, 1.93 mmol) 7>HALAW) 40d & [FIRED 7%
TERLLT=, MS Caled. for C3H CINg (IM+H]"): 263; Found: 263. 'H NMR (CDCls, 300 MHz) &
1.04 (6H, t, J="7.2 Hz), 3.17 (4H, q, J="7.2 Hz), 4.11 (3H, 5), 7.02 (1H, d, J= 8.4 Hz), 7.52 (1H, d, J =
8.4 Hz).

2-Chlor o-N,N-diethyl-1-methyl-4-phenyl-1H-benzimidazol-7-amine (40h)

1EA&% 39d 1AM 38F (0.100 g, 0.335 mmol) 7>HEAEW 39¢ L RO FETERK LT, 1k
E 3od 1 THAERM O F EROINAER L=, {LEH 40h (0.071 g,67%) 1L, 1t54 39d
INHAEEY 40d L IREEDIETAR LTz, "HNMR(CDCls, 300 MHz) § 1.04 (6H, t, J="7.2 Hz),
3.11 (4H, q, J=7.2 Hz), 4.16 (3H, s), 7.13 (1H, d, J= 8.1 Hz), 7.30-7.35 (2H, m), 7.43-7.48 (2H, m),
7.88-7.91 (2H, m).

2-Chloro-N,N-diethyl-4-methoxy-1-methyl-1H-benzimidazol-7-amine (40i)

LA 40 (0210 g, 98%) 1. LA 3% (0.200 g, 0.803 mmol) 7HALAH) 40d & [FED T
1ETEARL LTz, MS Caled. for Ci3HoCIN;O ([M+H]"): 268; Found: 268. "H NMR(CDCls, 300 MHz)
& 0.96 (6H, t, J=6.9 Hz), 3.01 (4H, q, J= 6.9 Hz), 3.97 (3H, 5), 4.11 (3H, 5), 6.62 (1H, d, = 8.7 Hz),
7.09 (1H, d, J=8.7 Hz).

4-Chlor o-N*(4-chlor 0-2-methoxy-6-methylphenyl)-1-methyl-N’,N"-dipr opyl-1H-
benzimidazole-2,7-diamine (41a) bS) X [6)
4,6-dichlor o-N*(4-chlor o-2-methoxy-6-methylphenyl)-1-methyl-N’N’-dipr opyl-1H-benzimidazo
le-2,7-diamine (41b)

BAEY 40a B LU 400 (120 gg B L NMP 5 mL) ®E A& W IC
4-chloro-2-metoxy-6-methylaniline (2.05 g, 11.9 mmol) % /lz, 120°C C 48 Kefi#: L7z, WA
%, FONEEYINIKEM A, FE—T /L CHIt Uz, AHH A SIFnRIKET Y 7 2KE
ks L OB AR Oy, Rz L. UG L7, %% HPLC IR VR L, BEr%
TP A IR LT, PR 2GR L, AFIRIEKFET B U o SRS Ol
R CHE, FolE U CRIERRNE L, SO ERAEIE =T L0 DS L, A ks
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) 41a(0.619 g, 7.0% in 3 steps) & 137, FEELEY) 41b (0.174 g, 1.8% in 3 steps) b [FAIERDTT
ECHBEL 7=, LAY 41a mp : 204-205°C. MS Caled. for CrHysCLNLO ([M+H]"): 435; Found:
435. '"H NMR (DMSO-ds, 300 MHz) § 0.82 (6H, t, J = 7.2 Hz), 1.35-1.50 (4H, m), 2.13 (3H, s),
2.87-3.05 (4H, br), 3.77 (3H, s), 3.96 (3H, s), 6.79 (1H, d, J= 8.4 Hz), 6.93 (1H, d, J= 8.4 Hz), 6.98
(1H, s), 7.03 (1H, s), 8.09 (1H, br s). °C NMR (DMSO-d, 101 MHz) § 155.5, 154.0, 140.3, 138.1,
134.8, 1304, 130.1, 126.1, 121.8, 120.1, 115.2, 114.6, 109.8, 56.0, 55.9, 30.6, 19.3, 17.8, 11.6. Anal.
Calcd for CHsCLN4O: C, 60.69; H, 6.58; N, 12.87; Cl, 16.29. Found: C, 60.35, H, 6.35; N, 12.89; ClI,
16.13. HPLC : 96% purity. &%) 41b: mp : 217-219°C. MS Calcd. for CorHosCLN,O (IM+H]):
469; Found: 469. "H NMR (DMSO-dg, 300 MHz) & 0.85 (6H, t, J= 7.5 Hz), 1.35-1.55 (4H, m), 2.21
(3H, s), 3.00-3.11 (2H, m), 3.15-3.25 (2H, m), 3.80 (3H, s), 3.97 (3H, s), 6.00-6.10 (1H, m), 6.77 (1H,
s), 6.89 (1H, s), 7.09 (1H, s). Anal. Calcd for C;,H»;Cl3N40-0.3H,0: C, 55.60; H, 5.85; N, 11.79.
Found: C, 55.62; H, 5.88; N, 11.65. HPLC : 95% purity.

6-Chlor o-N(4-chlor o-2-methoxy-6-methylphenyl)-1-methyl-N’,N'-dipr opyl-1H-
benzimidazole-2,7-diamine (41c)

LA 41c(0.0245 g,31%) 1%, LA 40c(0.055 g,0.183 mmol) 7>HLAW 4la F5 LY 41b
EFRED IFETARL LTz, mp : 234-235°C. MS Calcd. for CpHCLNO ((M+H]): 435; Found:
435. '"HNMR (CDCls, 300 MHz) § 0.86 (6H, t, J= 7.5 Hz), 1.30-1.55 (4H, m), 2.19 (3H, s), 3.00-3.15
(2H, m), 3.15-3.25 (2H, m), 3.82 (3H, s), 4.06 (3H, s), 5.95-6.10 (1H, m), 6.78 (1H, d, J = 1.6 Hz),
6.89 (1H, d, J = 1.6 Hz), 7.02 (1H, d, J = 8.7 Hz), 7.22 (1H, d, J = 8.7 Hz). Anal. Calcd for
CpHosCLN,0-0.5H,0: C, 59.46; H, 6.58; N, 12.61. Found: C, 59.73; H, 6.46; N, 12.57.

N2-(4-Chlor 0-2-methoxy-6-methylphenyl)-4-cyano-1-methyl-N’,N'-dipr opyl-1H-
benzimidazole-2,7-diamine (41d)

A4 41d (0.012 g, 4.3%) 1 X, {LEH 40d (0.020 g, 0.0688 mmol) 7>HILAWY) 4la LN 41b
& [RBED FTETAR LT, MS Caled. for Co3sHyoCINSO ([M+H]): 426; Found: 426. 'NMR (CDCL,

300 MHz) 5 0.85 (6H, t, J= 7.5 Hz), 1.40-1.55 (4H, m), 2.25 (3H, s), 3.05 (4H, t, J= 7.5 Hz), 3.80 (3H,
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s), 3.90 (3H, s), 6.25-6.40 (1H, m), 6.75 (1H, s), 6.80 (1H, d, J= 8.0 Hz), 6.90 (1H, s), 7.30 (1H, d, J=
8.0 Hz).

4-Chlor o-N*(4-chlor 0-2-methoxy-6-methylphenyl)-N’,N'-diethyl-1-methyl-1H-
benzimidazole-2,7-diamine (41€)

{EE4) 40e(0.101 g, 0.371 mmol), 4-chloro-2-metoxy-6-methylaniline (0.191 g, 1.11 mmol) 33 X}
NMP (4 drops) DiEEYZ 110°C THRAREE LT, SUNESI I IREE KT R U 7 40K
WiREINA, Y7 anA 2o Thit Ui, ARz L. iR Uiz, Bagaes ) 7
NBTETa~ zNTT7 40— (EHETT I~V ICK R, B EEtem) %
TEIRAE LT, 7R A A &2 ) —v /K biEE b L, B b EY) 41e(0.078 g, 52%) #4537,
mp : 208-209°C. MS Calcd. for CyHsCLN,O ([NI+HD: 407; Found: 407. 'H NMR (CDCls, 300
MHz) § 0.99 (6H, t, J= 6.9 Hz), 2.22 (3H, s), 3.04 (4H, q, J= 6.9 Hz), 3.79 (3H, s), 3.95 3H, s), 6.03
(1H, brs), 6.76 (1H, d, J=2.4 Hz), 6.79 (1H, d, J= 8.4 Hz), 6.87 (1H, d, J=2.4 Hz), 7.03 (1H, d, J =
8.4 Hz). Anal. Calcd for C,0HuN4sOCl,: C, 58.97; H, 5.94; N, 13.75; Cl, 17.41. Found: C, 58.84; H,
5.88; N, 13.82; C1, 17.36. HPLC : >99% purity.

2-((4-Chlor o-2-methoxy-6-methyl phenyl)amino)-7-(diethylamino)-1-methyl-1H-benzimidazole-4
-car bonitrile (41f)

{EE%) 40f (0.220 g, 0.837 mmol), 4-chloro-2-methoxy-6-methylaniline hydrochloride (0.208 g, 1.00
mmol) LT NMP (1 mL) DIEEWZ 130°C T 1 BEREHEHE L=, OGRS Bafnimz K
FT NV U LKEREINZ, 7 an A% Tt Uiz, AREMA gL, IR L7,
Ptz VTN T D a<x 87T 74— (BT IV ~FH o) 1K BRL, 153
LA 41f (0.160 g, 48%) %457-, mp : 185-186°C. MS Caled. for Co;HasCINsO ([M+H]"): 398;
Found: 398. 'H NMR (CDCL, 300 MHz) § 1.03 (6H, t, J="7.2 Hz), 2.25 (3H, s), 3.14 (4H, q, J=7.2
Hz), 3.81 (3H, s), 3.94 (3H, s), 6.11 (1H, brs), 6.78 (1H, d, J=2.1 Hz), 6.82 (1H, d, J= 8.4 Hz), 6.91
(IH, d,J=2.1 Hz), 7.32 (1H, d, J= 8.4 Hz). Anal. Calcd for C,;H»4CINsO-0.5H,0O: C, 61.99; H, 6.19;

N, 17.21. Found: C, 62.13; H, 6.04; N, 17.08. HPLC : 95% purity.

111



N2-(4-Chlor 0-2-methoxy-6-methylphenyl)-N’,N"-diethyl-1,4-dimethyl-1H-benzimidazol-2,7-diam

ine (41g)

{bE¥ 409 1E. LA 39¢(0.200 g, 0.857 mmol) 7>HALEY) 40d & ERED T TR L=,

L&Y 40g 1M O £ FROEINTHVZ, "THNMR (CDCLs, 300 MHz) § 0.99 (6H, t, J=
6.9 Hz), 2.57 (3H, s), 3.06 (4H, q, J= 6.9 Hz), 4.13 (3H, s), 6.99 (2H, 5). {54 419(0.119 g, 36%)
IHEEY 40g 22HAbEY de LIREEDFIETEHERK L7, mp : 200-201°C. MS Calcd. for
CoHosCINLO (IM+H]"): 387; Found: 387. "H NMR (CDCl;, 300 MHz) § 1.01 (6H, t, J="7.2 Hz), 2.18
(3H, s), 2.44 (3H, 5), 3.04 (4H, q, J="7.2 Hz), 3.82 (3H, 5), 3.97 (3H, 5), 6.01 (1H, brs), 6.78 (1H, d, J =
2.4 Hz), 6.77-6.91 (3H, m). Anal. Calcd for C;;H»;CIN4O-0.5H,0: C, 63.71; H, 7.13; N, 14.15. Found:
C, 63.85;H,7.01; N, 14.12.

N2-(4-Chlor 0-2-methoxy-6-methylphenyl)-N’ N’-diethyl-1-methyl-4-phenyl-1H-benzimidazole-2,

7-diamine (41h)

LA 41h (0.058 g, 57%) 1Z. LA 40h (0.071 g,0.227 mmol) 7>HALAEY) 4le & [FIEED J51k
TARL L=, mp : 198-200°C. MS Caled. for CsH3CINGO (M-+H]): 449; Found: 449. 'H NMR
(CDCls, 300 MHz) & 1.06 (6H, t, J=7.2 Hz), 2.28 (3H, s), 3.12 (4H, q, J= 7.2 Hz), 3.79 (3H, s), 4.02
(3H, s), 6.07 (1H, br s), 6.74 (1H, d, J = 2.4 Hz), 6.88 (1H, d, J= 2.4 Hz), 6.96 (1H, d, J= 8.1 Hz), 7.22
(1H, d, J = 8.1 Hz), 7.23-7.39 (3H, m), 7.92-7.94 (2H, m). Anal. Calcd for CyHCIN;O-H,0: C,
66.87; H, 6.69; N, 12.00. Found: C, 67.02; H, 6.39; N, 11.88. HPLC : 98% purity.

N2-(4-Chlor o-2-methoxy-6-methylphenyl)-N’,N"-diethyl-4-methoxy-1-methyl-1H-benzimidazole-

2,7-diamine (41i)

LA 4l (0.145 g, 45%) 1%, LAWY 40i (0.220 g, 0.803 mmol) 7>HLEW 4le & [FRED JTik
TARL L=, mp : 186-188°C. MS Calcd. for CoHasCIN,O, ([M+H]"): 403; Found: 403. 'H NMR
(CDCls, 300 MHz) 8 1.00 (6H, t, J=7.2 Hz), 2.16 (3H, s), 3.03 (4H, q, J="7.2 Hz), 3.80 (3H, 5), 3.90
(3H, s), 4.01 (3H, s), 5.87 (1H, br s), 6.54 (1H, d, J= 6.0 Hz), 6.74 (1H, d, J= 1.8 Hz), 6.83 (1H, d, J =
6.0 Hz), 6.84 (1H, d, J= 1.8 Hz). Anal. Calcd for Co;H,N4O,Cl: C, 62.60; H, 6.75; N, 13.91; Cl, 8.80.

Found: C, 62.90; H, 6.80; N, 13.89; Cl, 8.77. HPLC : 98% purity.

112



HEICBEY D RER

7-1sopr opylamino-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (43b)

L& 23 (6.06 g, 37.1 mmol) BELUA X /—/L (60 mL) DAY AcOH (2.12 mL, 37.1
mmol), 7t k> (8.18 mL, 111 mmol) 33X T NaBH;CN (6.98 g, 111 mmol) /1%, =IET
15 IR L7e, PO IR R LT, KRz, 5o iRz S, KTt
LT LAY 430 (1.25 g, 16%) Z137-, AIRITKEIN A, 1507 EiRE A, K CTHE
LT LA 43b (4.95 g, 65%) Z437-, A7l : 620 g, 81%, MS Caled. for CiH;eN;O
(IM+H]"): 206; Found: 206. "H NMR (DMSO-dk) & 1.07 (6H, d, J= 6.3 Hz), 3.43-3.54 (1H, m), 3.55
(3H, s), 447 (1H, d, J=7.2 Hz), 6.38-6.41 (1H, m), 6.77-6.93 (2H, m), 10.63 (1H, s).
1-Methyl-7-((3,3,3-trifluor o)pr opylamino)-1,3-dihydr o-2H-benzimidazol-2-one (43c)

& 43k (195 g 94%) X, L& 23 (130 g 797 mmol) B X W
3,3,3-trifluoropropionaldehyde (3.43 mL, 39.8 mmol) 7S bA4) 430 & [REED L THRL LTz,
E(EAR, MS Caled. for Cp H 3F3N;O (IMHH]Y): 260; Found: 260. 'H NMR (CDCL) § 2.41-2.57
(2H, m), 3.47 (2H, q, = 6.3 Hz), 3.69 (3H, s), 3.95-4.00 (1H, br), 6.44 (1H, dd, J=8.1, 0.9 Hz), 6.62
(1H, dd, J=8.1, 0.9 Hz), 6.95 (1H, t, J= 8.1 Hz), 8.83 (1H, s).

Ethyl N-(3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazol-4-yl)glycinate (43d)

LA 43d (1.83 g,24%) 1%, {LEW 23 (50% in toluene, 4.97 g, 30.5 mmol) 35 LN ethyl
glyoxylate (12.1 mL, 60.9 mmol) 2>HALEH) 430 L [RERDOFIETER LT, AR, MS
Calcd. for C12HigN3O;3 ([M+HD: 250; Found: 250. 'H NMR (CDCl3) 6 1.20 (3H, t, J=7.2 Hz), 3.56
(3H, s), 3.92 (2H, d, J= 6.0 Hz), 4.13 (2H, q, J= 7.2 Hz), 5.46 (1H, t, J= 6.0 Hz), 6.17 (1H, d, J= 7.8
Hz), 640 (1H, d,J="7.8 Hz), 6.77 (1H, t, J= 7.8 Hz).
7-(Ethyl(3,3,3-trifluor opr opyl)amino)-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (443)
{EA&#) 43¢ (0.058 g, 3.31 mmol) BELVAX /—/L (11 mL) DIREWIZTE R T AT E R
(0.93 mL, 16.6 mmol). NaBH;CN (0.624 g, 9.93 mmol) 331U AcOH (0.38 mL, 6.62 mmol) %/l
A, SRT 15 W Lz, SFOSIREMN BRI SET U U oKk ., Big—
FUTHI UTe, AHE 2 SOk T, sl L, IR LT, FREZ S U 077
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ThTa~< NTTT 40— (25-60% FERTT L,/ ~FH o) I 0ERLL, EE(LAY 4a
(0462 g, 49%) %M & L CH7=, MS Caled. for Cj3H7F3N;O ([M+H]): 288; Found: 288.
'H NMR (CDCLy) § 1.03 (3H, t, J= 6.9 Hz), 2.15-2.31 (2H, m), 3.05 (2H, q, J = 6.9 Hz), 3.20-3.35
(2H, br), 3.71 (3H, s), 6.89-6.94 (2H, m), 7.02 (1H, t, J= 7.8 Hz), 9.70 (1H, s).

Ethyl N-ethyl-N-(3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazol-4-yl)glycinate (44b)

{b&4 43d (7.24 g, 29.0 mmol) FBL T4 /—/L (50 mL) DIREWIZ AcOH (1.66 mL, 29.0
mmol), 7Z F 7 /L7 R (4.89mL, 87.1 mmol) 35508 NaBH;CN (3.64 g, 58.0 mmol) Z /1%,
SR CHFE LT, BOSNEAYIN SRR KT T N Y 7 OKEIRE N A, Bi—F /L THF T
FhHH Uz, AR 2 AR R K CUd, R L, JUERNE Lo, REE Y SN T L5
0~ N7 74— (35-100% EHETT L/ ~FH ) ICK D RERL, FELEY 44b (10.6 g,
>99%) A AT & L C57=, MS Caled. for C14HaoN;Os ([M+H]): 278; Found: 278. '"HNMR
(CDCl;) § 1.03 (3H, t, J="7.2 Hz), 1.20 (3H, t, J= 7.2 Hz), 3.16 (2H, q, J= 7.2 Hz), 3.79 (3H, s), 3.81
(2H, s), 4.12 (2H, q, J="7.2 Hz), 6.85-7.01 (3H, m), 8.75-8.90 (1H br).

4-Bromo-7-[ethyl(3,3,3-trifluor opr opyl)amino]-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one
(454)

&) 44a(0.460 g, 1.60 mmol) 3LV & F= kU L (SmL) ORGP NBS (0.285 g, 1.60
mmol) Z 1%, =R T 15 R Uiz, SSRGS BFfREKSET b U o LKEEIR 2N
% BHRTT VORI Uz, AR 2 AaFn Bk Coifr, s U, IR Lo, FRika
UBTNHT LT a< T T7 40— (1025% EHETT L/ ~FH) (2L 0ER L, 8
{bE4 45a(0.491 g, 84%) ZHECAfEKR L LCfE7=, MS Caled. for Ci3H;¢BrFsN;O ([M+H]"): 366;
Found: 366. "H NMR (CDCl) § 1.02 (3H, t, J= 7.0 Hz), 2.14-2.30 (2H, m), 3.03 (2H, q, J= 7.0 Hz),
3.23-3.27 (2H, m), 3.68 (3H, s), 6.81 (1H, d, J=8.8 Hz), 7.13 (1H, d, J= 8.8 Hz), 8.40 (1H, brs).

Ethyl 7-br omo-N-ethyl-N-(3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazol-4-yl)glycinate (45b)
{bA4 45D (3.46 g, 56%) X (LEH 44b (4.80 g, 17.3 mmol) 2>HALAY) 45a & [FRED 75T

Bk LTz, MRS, MS Caled. for CaHioBrN;O5 ([M+H]): 356; Found: 356. "H NMR (CDCls) &
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1.03 (3H, t, J= 7.2 Hz), 1.21 (3H, t, J=7.2 Hz), 1.50 2H, q, J= 7.2 Hz), 3.77 (3H, s), 3.79 (2H, s),
4.12 (2H, q, J=7.2 Hz), 6.88 (1H, d, J= 8.7 Hz), 7.09 (1H, d, J= 8.7 Hz).

2-Chlor o-N-isopr opyl-1-methyl-1H-benzimidazol-7-amine (46b)

{EEY 430 (4.94 g,24.1 mmol) LA F ALY > (25 mL) DIEEW% 70°C T 20 FRFHIE
LT, mEts, ALY VEBITEREE LT, FREZ SRR T b U o 2Kk %
MWCTHRI L, Big— TV Tt U 7o, AR A SR Aok Cherd., Wz L, TBUERGE L7,
Btia T VTN T L7 a~x NI T 7 14— (5-25% HiRT—T L/ ~FH ) 12X 0 g
Uiz DN ERE AT THied 2 2 LI K VA LAY 46b (2.53 g, 47%) 7% H(h [
&L LTI, MS Caled. for Cy1H;sCINs ((M-+H]"): 224; Found: 224. '"H NMR (CDCL) & 1.26 (6H,
d, J=6.0 Hz), 3.44 (1H, br s), 3.53-3.66 (1H, m), 4.08 (3H, s), 6.59 (1H, dd, J="7.5, 1.0 Hz), 7.09 (1H,
dd, J=8.1,7.5Hz), 7.16 (1H, dd, J= 8.1, 1.0 Hz).

2-Chlor o-1-methyl-N-(3-pentyl)-1H-benzimidazol-7-amine (46a)

LA 43a(0.831 g,49%) %, LA 23(1.18 g, 7.23 mmol) 35X TN 3-pentanone (2.10 mL, 19.8
mmol) NHALEY) 43b ERERO HIETHRR LTz, {LAY 46a(0.128 g, 15%) 1. /L& 43b
(0.820 g, 3.51 mmol) NHALEW 46b & [FREDHTIETARK LT, HEAMER, MS Caled. for
C13H1oCIN3 ([M+H]): 252; Found: 252. "H NMR (CDCls) § 0.97 (6H, t, J= 7.5 Hz), 1.50-1.70 (4H,
m), 3.22-3.34 (1H, m), 3.50-3.80 (1H, br), 4.07 (3H, s), 6.47-6.54 (1H, m), 7.04-7.10 (2H, m).
2,4-Dichlor o-N-isopr opyl-1-methyl-1H-benzimidazol-7-amine (47)

{b&% 46a(2.57 g, 11.5 mmol) LT b=k U/l (25 mL) ORGP NCS (1.53 g, 11.5
mmol) ZHNA ., SR T4 RFHEEE LT, FOSES I BRI KFET U U SRR Z N A
BTV ORI U7e, HH 2 Bafn oK Coir, dzde U, IR Lo, JREE U h
TNHTLra~x NTT7 14— (10-50% HiE=T v/ ~FH ) I L0 FERL, FEEkE
Y 47(1.10 g, 37%) Z[EAEE LTz, MS Caled. for C;1H14ClLN; ((M+H]"): 258; Found: 258. 'H
NMR (CDCl;) & 1.18-1.90 (6H, m), 3.20-3.40 (2H, m), 4.06 (3H, s), 7.22 (1H, d, J= 8.4 Hz), 7.28 (1H,

d,J=84Hz).
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2,4-Dichlor o-1-methyl-N-(3-pentyl)-1H-benzimidazol-7-amine (48a)

A4 48a(0.040 g, 28%) (. L& 46a(0.125 g, 0.497 mmol) HALEY 47 & [RRED 71k
TERL LT, [EfE, MS Caled. for C3H;sCLN; (M+H]): 286; Found: 286. "H NMR (CDCls) § 0.97
(6H,t,J="7.5 Hz), 1.49-1.70 (4H, m), 3.21-3.28 (1H, m), 3.57 (1H, br s), 4.08 (3H, 5), 6.43 (1H, d, J=
8.7 Hz), 7.07 (1H, d, J=8.7 Hz).

N-(2,4-Dichlor o-1-methyl-1H-benzimidazol-7-yl)-N-isopr opylpr opamide (48b)

LA 47 (0202 g, 0.708 mmol) 35X TX DMF (2 mL) DIREMIKFE LT FU T4 (0028 g,
0.779 mmol) %z, 60°C T 30 43fHifE#: L7z, Propionyl chloride (0.31 mL, 3.54 mmol) % 0°C
THNZ., SR T2 B Lz, MOSIRAMICESFRERKSET N U U KRR E N Z., i
TF/VTHI U7z, AR Z S0 B Cladr, B2 L. BUERME L7z, ke U 7L
NI LT NTTT 4— (20-60% FERTT L/ ~FH ) ICL R L, BEE LAY
48b (0.196 g, 88%) Z[EHfA L L THH7=, MS Caled. for CisH;sCLN;O ([M+H]"): 314; Found: 314.
'H NMR (CDCl) & 0.81 (3H, d, J = 6.9 Hz), 1.03 (3H, t, J = 7.3 Hz), 1.33 (3H, d, J = 6.6 Hz),
1.78-2.05 (2H, m), 3.78 (3H, s), 4.84-4.96 (1H, m), 6.98 (1H, d, J=8.2 Hz), 7.32 (1H, d, J= 8.2 Hz).
2-Chlor 0-4-bromo-N-ethyl-1-methyl-N-(3,3,3-trifluor opr opyl)-1H-benzimidazol-7-amine (48c)
{bE4 45a(0452 g, 1.23 mmol) BE N A 46{kY > 2 mL) DIEEWZE 100°C T 2 K]
PR Uic, Wmiltg, A% 4 C2RIERE Ulc, B2 fufimisksE T b U o 2KEIR
ZFAWTHRL, FgTT /LTl L7z, A2 8o K Coad, so L. JUEIRAE L
oo BEE VI TNDT AT a~ NI T T 04— (5-20% HHRTT L/ ~FH) IZL D
R, LAY 48c (0410 g, 87%) ZMEGFEIARL LT/, MS Caled. for Ci3H,sBrCIF;N;
(IM+H]"): 384; Found: 384. '"H NMR (CDCl;) § 1.03 (3H, t, J="7.2 Hz), 2.11-2.35 (2H, m), 3.00-3.20
(2H, br), 3.20-3.40 (2H, br), 4.09 (3H, ), 6.96 (1H, d, J=8.4 Hz), 7.40 (1H, d, J= 8.4 Hz).

Ethyl N-(4-br omo-2-chlor 0-1-methyl-1H-benzimidazol-7-yl)-N-ethylglycinate (48d)

b5 450 (1.84 g, 5.17 mmol) FBEOAF ALY o (10 mL) OIREWZ 90°C ¢ 3 R
LT, WEtg, ALY CERBITEREE U, PR A SRRk SET b U v LK C
FFRIL, BEE=T VTl U, AHE A AaFn ik COiigr, saf L, JBUERRME L=, 155
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NI EREFER T L/ ~F ) biftanil U, AR EaY) 48d (1.69 g, 87%) Z HEtaifdin &
L CT#7=, MS Calcd. for Ci4H;sBrCIN;O, ([M+H]): 374; Found: 374. "HNMR (CDCl3) & 1.02 (3H,
t,J="72 Hz), 1.20 (3H, t, J="7.2 Hz), 3.10-3.25 (2H, br), 3.84 (2H, s), 4.11 (2H, q, J= 7.2 Hz), 4.19
(3H, s), 7.01 (1H, d, J=8.4 Hz), 7.36 (1H, d, J= 8.4 Hz).

4-Chlor o-N*(4-chlor 0-2-methoxy-6-methylphenyl)-1-methyl-N-(pentan-3-yl)-1H-benzimidazole
-2,7-diamine (49a)

{EE%) 48a(0.035 g, 0.122 mmol), 4-chloro-2-methoxy-6-methylaniline (0.063 g, 0.367 mmol) 33 &
U'NMP (0.15mL) DOiEEZ 110°C T 3.5 BRI L=, mEtE, OISR YIZBSFREEK
FT MU U LIOKEEIR AN A, BT VTR Uic, AHA A fafn &K Clerd, Rolg L,
WG LT, BREE S VTN AT v~ 8T 57 41— (5-35% BT /v, ~FH
N ICEVERL, BRIz G TembiE Qs 2 RN Lz, Boivc@Ekse (Y 7m
BV —T LT L. AZBEEAY 49 (0.020 g, 39%) EIREAEIRE LCTE-, mp :
211-214°C.MS Calcd. for CoHy,CLN,O (IM+H]): 421; Found: 421. 'H NMR (CDCl3) § 0.95 (6H, t,
J=17.4Hz), 1.47-1.67 (4H, m), 2.14 (3H, s), 3.07-3.30 (1H, m), 3.20-3.50 (1H, br), 3.80 (3H, s), 3.86
(3H, s), 6.02 (1H, brs), 6.35 (1H, d, J= 8.4 Hz), 6.80 (1H, 5), 6.86 (1H, 5), 6.95 (1H, d, J= 8.4 Hz).
N-(4-Chlor 0-2-(4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-y1)-N-i
sopr opylpropanamide (49b)

&% 4% (0201 g 74%) 1. k&% 48 (0191 g 0608 mmol) ¥ L F
4-chloro-2-methoxy-6-methylaniline (0.313 g, 1.82 mmol) 2>HALAH) 49 & [FRRD 71ETHEL
L7, #EE@REAR, mp : 217-218°C. MS Caled. for CooHyCLNO, (IMHH]): 449; Found: 449. 'H
NMR (CDCls) 8 0.86 (3H, d, J="7.2 Hz), 1.04 (3H, d, J= 7.2 Hz), 1.31 (3H, d, J= 6.6 Hz), 1.86-2.12
(2H, m), 2.23 (3H, s), 3.56 (3H, s), 3.79 (3H, 5), 4.81-4.94 (1H, m), 6.07 (1H, s), 6.73 (1H, d, J =82
Hz), 6.78 (1H, d, J = 2.1 Hz), 691 (1H, d, J = 2.1 Hz), 7.13 (1H, d, J = 8.2 Hz). Anal. Calcd for

CauHasN4OCly: C, 58.80; H, 5.83; N, 12.47. Found: C, 58.85; H, 5.85; N, 12.44.
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4-Bromo-N>(4-chlor 0-2-methoxy-6-methylphenyl)-N’-ethyl-1-methyl-N"~(3,3,3-trifluor opropyl)-
1H-benzimidazole-2,7-diamine (49¢)

fb& % 4% 0061 g 31%) L. L& 48 (0143 g 0372 mmol) F K O
4-chloro-2-methoxy-6-methylaniline (0.191 g, 1.12 mmol) 2>SALEW) 49a & [FIEED H1ETARL
L7z, MEAFEE. mp : 180-182°C. MS Caled. for CoHaBrCIF;NO ([M+H]"): 519; Found: 519. 'H
NMR (CDCly) & 1.04 (3H, t, J = 7.2 Hz), 2.15-2.32 (2H, m), 2.23 (3H, s), 3.00-3.15 (2H, br),
3.18-3.35 (2H, br), 3.80 (3H, s), 3.88 (3H, s), 6.09 (1H, brs), 6.75 (1H, d, J= 8.4 Hz), 6.77 (1H, d, =
2.4 Hz), 690 (1H, d, J=2.4 Hz), 7.23 (1H, d, J= 8.4 Hz). Anal. Calcd for C;;H;N,OBrCIF;: C, 48.52;
H, 4.46; N, 10.78. Found: C, 48.64; H, 4.60; N, 10.89. HPLC : 99% purity.

Ethyl

N-(4-br omo-2-((4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl)-N-
ethylglycinate (49d)

&% 49d (058 g 71%) 1. L& 48d (0609 g 163 mmol) F LK W
4-chloro-2-methoxy-6-methylaniline (0.837 g, 4.88 mmol) 7»HILEY) 49a & [FIREDTETHRL
L7-, LS MS Caled. for CoHyyBrCINOs ((M+H]Y): 509; Found: 509. '"H NMR (CDCL) &
1.03 (3H,t,J=7.2 Hz), 1.21 (3H, t, J="7.2 Hz), 2.23 (3H, 5), 3.10-3.25 (2H, m), 3.81 (3H, s), 3.83 (2H,
s), 4.00 (3H, s), 4.12 (2H, q, J="7.2 Hz), 6.09 (1H, s), 6.77 (1H, d, J=2.1 Hz), 6.80 (1H, d, J=8.1 Hz),
6.90 (1H, d, J=2.1 Hz), 7.20 (1H, d, J= 8.1 Hz).

2-((4-Bromo-2-((4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-yl) (et
hyl)amino)ethanal (50)

{bA% 49d (1.18 g,2.31 mmol) 355N THF (10 mL) DIEAMIZ lithium tetrahydroborate (0.151
g,6.94mmol) Z /%, 50°C T 15 Wit L, 24 W IBGEGE L=, SEWE, RINEASIIC
KB LOWHET T IV ENNZ T2, FDIVICiEGhE AHL KB LUOWHBR—F /L THad L., 1553
&) 50(0.331 g) ZMEGFERE LT, AiRAFRRTT /L T L, AafnaiK T,
WER L, BUEENE L, BNl E T —T L N TS L A

50 (0.645 g) Z LS, E LT, Adt: 0976 g 90%, mp : 178-180°C. MS Caled. for
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CaoHasBrCIN;O, ([M+H]"): 467; Found: 467. "H NMR (DMSO-tk) §0.93 (3H, t, J = 6.3 Hz), 2.13
(3H, s), 3.02-3.09 (4H, m), 3.44 (2H, q, J= 6.3 Hz), 3.76 (3H, s), 3.95 (3H, s), 4.49 (1H, J= 5.1 Hz),
6.75 (1H, dd, J=18.0, 1.8 Hz), 6.98 (1H, s), 7.02 (1H, s), 7.07 (1H, dd, J= 8.0, 1.8 Hz), 8.09 (1H, s).
((4-Bromo-2-((4-chlor o-2-methoxy-6-methyl phenyl)amino)-1-methyl-1H-benzimidazol-7-yl)(ethy
l)amino)acetaldehyde (51)

XY el R (027mL,3.12mmol) BLONT 7 mr A X 2mL) OIREEYIZ DMSO
(022 mL, 3.12 mmol) %—65°C T [FHE T2 4y #E Uiz, FOtNESIC A& 50(0.584
g, 1.25mmol) Y7 mr X% 30mL) &K%z —65°C TIZ, 15 531%IZ triethylamine (1.74
mL, 12.5 mmol) ZHZ, FRE CIRZICHIR L7235 2 BRI Lo, SONREMITKKE
A 7 a2 Tt Ue, AR Z ARk T, wo L, IR L7, 7%
Wa D HATNAT LT e~ NTTT7 44— (20-70% HiRTF L,/ ~FH ) ICK DL,
(LAY 51 (0294 g 51 %) 27 E/LT 7 A& LT, MS Caled. for CoHxBrCINJO,
(IM+H]"): 465; Found: 465. "H NMR (CDCls) § 1.04 (3H, t, J= 7.2 Hz), 2.23 3H, 5), 3.12 (2H, q, J =
72 Hz),3.79 (3H, s), 3.87 (2H, s), 3.98 (3H, s), 6.15 (1H, brs), 6.72 (1H, d, J= 8.4 Hz), 6.76 (1H, d, J
=1.8 Hz), 6.89 (1H, d, J= 1.8 Hz), 7.19 (1H, d, J= 8.4 Hz), 9.70 (1H, s).

1-((4-Bromo-2-((4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-yl) (et
hyl)amino)pr opan-2-ol (52)

&% 51 (0281 g, 0.603 mmol) 3L N TF /LT —F/L (3 mL) DIREWIC 3M
methylmagnesium bromide, 2T F/L=—7 /L& (1.00 mL, 3.02 mmol) % 0°C TIZ., =ik
T 2 B L7-, 3M methylmagnesium bromide = J/L-=—7 /LK (0.50 mL, 1.51
mmol) A&, Zik T 2.5 Rt L7, JOSNEGWIIOKZIN A, BTV Chitth L7z,
AREAH A BB K CHag, Ho L. BERNE Ui, B2 VTN T Lo ma< W75
74— (25-60% FHRTTF /L ~FH o) ISR VR, BELEY 52 kL LT
2o R ZNETT L/ ~F Y o bifaiib U, A LAY 52(0.089 g 31%) % HEEfEE,
& LT, mp: 103-105°C. MS Caled. for Co;Hy7BrCIN,O, ([M+H]): 481; Found: 481. "H NMR

(CDCl) 8 0.95-1.08 (3H, br), 1.16 3H, d, J = 6.0 Hz), 1.26 (1H, s), 2.16 (1H, s), 223 3H, s),
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2.70-3.05 (1H, br), 3.10 (2H, q, J= 7.2 Hz), 3.10-3.40 (1H, br), 3.81 (3H, ), 3.93 (3H, 5), 6.10 (1H, 5),
6.77 (1H, d, J= 1.8 Hz), 6.79 (1H, d, J = 8.4 Hz), 6.90 (1H, d, J= 1.8 Hz), 7.22 (1H, d, J = 8.4 Hz).
HPLC : 99% purity.
1-((4-Bromo-2-((4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol - 7-yl) (et
hyl)amino)acetic acid (53)
{bA% 49d (0.496 g, 1.65 mmol) BIL UL X/ —)L (4mL) DIEAMIC 8N /KigkF kY o A
KERIE (0.5 mL) Z 0N 4., ZBiE C2 Bl Uiz, MONRE Y% 6N Hils% FAVy-CpHS & L.,
KEMZ T, BHNTERE AR, K THE L., BEEEY 53(0.435 g,93%) 4 MEafE K -
L T87=, MS Caled. for CoHxBrCINOs ((M+H]): 481; Found: 481. "H NMR (DMSO-ds) & 0.96
(3H, t, J="7.2 Hz), 2.13 (3H, s), 3.11 (2H, q, J= 7.2 Hz), 3.77 (3H, 5), 3.80 (2H, ), 3.99 (3H, 5), 6.79
(1H, d, J=8.4 Hz), 6.99 (1H, d, J=2.0 Hz), 7.04 (1H, d, J=2.0 Hz), 7.07 (1H, d, J= 8.4 Hz), 8.13 (1H,
s), 1238 (1H, s).
N2-(4-Bromo-2-((4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl)-
N-ethylglycinamide (54a)
{bA# 53(0.292 g, 0.606 mmol) 33X TY DMF (3 mL) DOIEAW)IZ EDC (0.139 g, 0.727 mmol),
Et;N (0.211 mL, 1.52 mmol) 33X T% HOBt-NH; (0.111 g, 0.727 mmol) ZN1%., S=IET 15 Bl
U, BUSIEBYIIKEINZ, BV it Uiz, ARG A2 STtk cotid L. i
JEIRE LT, BREZ S Y BTN T L a~x N7 41— (04% AH ) —v /BT TF L)
IZEDERL, B Z Gl 2R L, Bon-EiRE Y1 Y e r=—7 L
TS L, LAY B4a(0.152 g, 52%) A fEAERE LT, mp:208-210°C. MS Caled.
for CyHyBrCINsO, (IM+H]"): 480; Found: 480. 'H NMR (CDCly) § 1.05 (3H, t, J = 7.2 Hz), 2.23
(3H, s), 3.14 (2H, q, J="7.2 Hz), 3.75 (2H, s), 3.80 (3H, 5), 3.92 (3H, 5), 5.74 (1H, br 5), 6.10 (1H, br s),
6.26 (1H, s), 6.75 (1H, d, J=8.4 Hz), 6.78 (1H, d, J=2.4 Hz), 6.90 (1H, d, J=2.4 Hz), 7.22 (1H, d, J=
8.4 Hz). Anal. Calcd for CyyH»3NsO,BrCl: C, 49.96; H, 4.82; N, 14.57. Found: C, 50.15; H, 4.93; N,

14.51. HPLC : >99% purity.
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N2-(4-Br omo-2-((4-chlor 0-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl)-
N?ethyl-N-methylglycinamide (54b)

&% 53(0.067 g,0.139 mmol) 351 O DMF (0.7 mL) OIEAIZ HOBt (0.023 g, 0.153 mmol),
TAFLT IO THF K (2M; 0.348 mL, 0.695 mmol) 35 1T EDC (0.035 g, 0.181 mmol)
Z 0°C THIA., =SIC 3 MR L7, BUGNRENTIKE ATz, F0hizEiRE HHL, 7K
TR L ERBEAY) 54b (0.055 g, 70%) ZHEEAFERE LT, 20fif: 255°C. MS Caled. for
C1Ha6BrCINsO, (IM+H]'): 494; Found: 494. "H NMR (CDCl) 8 1.03 3H, t, J=7.2 Hz), 2.23 (3H, s),
2.80 (3H, d,J=1.8 Hz), 3.11 (2H, q, J="7.2 Hz), 3.73 (2H, s), 3.80 (3H, s), 3.93 (3H, 5), 6.05-6.15 (1H,
br), 6.73 (1H, d, J=8.2 Hz), 6.77 (1H, d, J=2.1 Hz), 6.90 (1H, d, J=2.1 Hz), 7.21 (1H, d, J= 8.2 Hz).
Anal. Calcd for C;HysNsO,BrCl: C, 50.97; H, 5.09; N, 14.15. Found: C, 51.12; H, 5.23; N, 13.77.
N2-(4-Bromo-2-((4-chlor o-2-methoxy-6-methylphenyl)amino)-1-methyl-1H-benzimidazol-7-yl)-
N?ethyl-N,N-dimethylglycinamide (54c)

LA B4c (0.037 g, 62%) 1%, LA 53 (0.057 g, 0.118 mmol) BLX P AF LT I D
THF &% (2M; 0.295 mL, 0.590 mmol) 2> A4 54b LR FIE TR LTz, AT £
V7 7 A, MS Caled. for CpHasBrCINsO, ((M+H]"): 508; Found: 508. 'HNMR (CDCl5) 6 1.01 (3H,
t,J=72Hz),2.23 3H, 5),2.93 3H, 5), 2.94 3H, s), 3.16 (2H, q, J="7.2 Hz), 3.80 3H, s), 3.85 (2H, s),
4.04 (3H, ), 6.08 (1H, ), 6.76 (1H, 5), 6.79 (1H, d, J= 8.4 Hz), 6.88 (1H, ), 7.19 (1H, d, J = 8.4 Hz).
Anal. Calcd for C,yH,7NsO,BrCl1-0.5H,O: C, 51.03; H, 5.38; N, 13.29. Found: C, 51.26; H, 5.38; N,
13.29.

M ethyl 2-chlor 0-3-nitr obenzoate (56)

LA 55 (20 g, 99 mmol) BL W7 mr A% (800 mL) DIEAMIZ DMF (040 mL) %
0°C Thiz. #{bAx9 VL (13.85g 109 mmol) Zi# F L. =RIE T 6 B L7, MR
BMNTA L 7 —/L (200 mL) %4 F L, SR TR LT, SRONES ) 2 iR LT,
Bikza VTN T LT a~< 87T 7 40— (50% BT IV, ~FH ) (2L RERLL,
(LAY 56 (21.5 g, >99%) %457-, 'H NMR (CDCL) & 3.98 (3H, s), 7.48 (1H, t, J= 7.8 Hz),

7.84 (1H, d, J=8.2 Hz,), 7.95 (1H, d, J=7.8 Hz).
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Methyl 2-methylamino-3-nitr obenzoate (57)

{bA9 16 (21.5 g, 99.5 mmol) B LT THF (300 mL) DIREWINZAF /LT 2 D THF Wik
(2M; 300 mL, 597 mmol) % T L, = CHRASREE LT, JOSNRGW AN, 7 ra A X
NCVRfR L. BRNERERKTET N U O SOKEAIRES JOYKTHE Uiz, A2 oM, I Eii
L. HEE(LAY) 57(20.8 g,>99%) #1572, MS Calcd. for CoH;iN,O4 ((M+H]"): 211; Found: 211.
"H NMR (CDCls) & 2.82 (3H, d, J= 5.5 Hz), 3.9 (3H, 5), 6.65 (1H, t, J="7.8 Hz), 7.97 (1H, d, =82
Hz), 8.04 (1H, J="7.8 Hz), 8.57 (1H, s).

M ethyl 3-methyl-2-oxo-2,3-dihydr o-1H-benzimidazole-4-car boxylate (59)

{bA¥ 57(20.7 g,98 mmol) BELOA K/ —/L (1200 mL) OIREMAEZEFHEH L, 10% /37
DU LRTE (50% wet; 5 g,2.3 mmol) &Nz 7z, KBEFFHK T, HiE T 7 R U7, filvt
% SHHL AR AT L LAY 58(17.5 g,99%) %4577, MS Calcd. for CoH 13N,0, ((M+H]Y:
181; Found: 181. {L&4 58 (17.5 g, 97 mmol) XL TN THF (550 mL) DIEE#IZ CDI (20.5 g,
146 mmol) A%, FR THRANHE Uiz, RUGNIREW 2 IERANG Uiz, kA= T/
SR L, AKCURS Lo, ARMRAREE L. IR L, BREZ S VDTN T L7 a< |
TT7 4 — (50% AT IV, U aa A2 N KR, LAY 59(7.22 g, 78%)
%1572, MS Calcd. for CioH; N,O5 ((M+H]"): 207; Found: 207. "H NMR (CDCls) § 3.59 (3H, s), 3.95
(3H, s), 7.08 (1H, t, J="7.8 Hz), 7.27 (1H, d, J="7.8 Hz), 7.52 (1H, d, J= 8.2 Hz).

7-(1-Hydroxy-1-pr opylbutyl)-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (60a)

UF L (3.15g 153 mmol) BLOYY=F/Lo—F )L (60 mL) DIEAWIT 1-bromopropane
(9.40 g, 76.4 mmol) DY TF/Lt—7 /L 30mL) AiEAZ—78°C TERFHX T, i F L. 0°C
T2 WFEEE Uz, FR L 72D 70 5334 (LA 59 (3.15 g, 15.3 mmol) 35X TY THF (90
mL) DIEEWIC —78°C T F L. M IC=BE CRIES YRR L, KSESWIZ
KEMZ., HigTF /L, THF CHitH U7z, ARMEZ S ik Cladr, 2L, BERGE L
2o SONTERE A S ) —) / VEFLe—7 )L XD ERES L. EE(LEY) 60a (2.83 g,

71%) ZAEEHET & L THE7-, MS Caled. for CisHxN,0, (M+H]Y): 263; Found: 263. 'H NMR
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(CDCls) 8 0.93 (6H, t, J= 7.5 Hz), 1.23—1.41 (4H, m), 1.85-2.04 (4H, m), 3.82 (3H, s), 6.87-6.98 (3H,
m), 8.78 (1H, br s).

7-(1-Ethyl-1-hydr oxypr opyl)-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (60b)

{bA9 59 (5.00 g, 24.2 mmol) I L ¥ THF (50 mL) DIREMIC=TF N~ T HT T A T
ROYF LT )V (3M; 32 mL, 96 mmol) % 0°C THIZ., 40°C TR LT=, FUi
RANTKB IO IN Bz iz, Big—T /L Chitt U7e, AFHE 2 fafn ik Cleid, wz
L BIEENE Uiz, RiEE A ¥ ) —)L/ Vo F o —T bt L, EEEEAEY 60b
(3.39 g, 70%) Z AR L L CE7=, MS Caled. for Ci3H N0, ([M+H]"): 235; Found: 235. 'H
NMR (CDCLy) & 0.90 (6H, t, J = 7.5 Hz), 1.90-2.20 (5H, m), 3.84 (3H, s), 6.90-7.05 (3H, m),
9.10-9.30 (1H, m).

1-Methyl-7-(1-propylbutyl)-1,3-dihydr o-2H-benzimidazol-2-one (61a)

{b&% 60a (3.24 g, 12.3 mmol), 6N Hifig (10 mL) BX =% /—/L (50 mL) DIEAM%
70°C T 6 FHHiEHR L7z, BUSIRE WA IR LTz, G4 IRIKET U 7 LoKESIK A
MWCTHRI L, BTV Tl U 7o, AR A SR Aok Cherd, Wzl L, TBUERHE L7,
BNk aE =5 7 —/v (80 mL) IZIfEL., "T T TLRFE (10%, 0.50 g) &Nz, 5
SUEDOKFIE T, 8 REisE Uiz, Allis AH L, AUREBITENG L, fElEE o1 Y 7 m
e —7 L D bigEa b LIS E Y 61a(2.30 g, 76%) Z Mk & L CE7-, MS Calcd.
for C1sHuN,O ([MHH]Y): 247; Found: 247. 'H NMR (CDCl3) § 0.86-0.95 (6H, m), 1.11-1.32 (4H, m),
1.55-1.81 (4H, m), 3.33-3.40 (1H, m), 3.66 (3H, s), 6.91-7.06 (3H, m), 9.88 (1H, br ).

7-(1-Ethylpr opyl)-1-methyl-1,3-dihydr 0-2H-benzimidazol-2-one (61b)

LA 60b (6.00 g, 25.6 mmol) 6N g (20 mL) L= ¥ /—/L (100 mL) DIEEH %
50°C C 3 WEHMiIR LTz, BUNEGW Z80EHE LTz, 15 O ibih 2 BiR— T /IR L,
FRIETT VU 7 DIKERHR T UTe, AREAR 2 Rt IR L sk 21572, MS Caled.
for C;3H17N2O ((M+H]Y): 217; Found: 217. 1§57 AERF L= 4/ —/L (150 mL) D
BN T VT LRFE (10%, 1.00g) 2z, SEUEOKFEL T, SR T 7R L2, fil

B2 AHLL ., AURAERNG LTz, REE A2 ) —v/ VaF o —T bt L, 1%
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REAY) 61b (3.02 g, 54%) Z Mokl L Cf7=, MS Calced. for C;3HioN,O ((M+H])): 219;
Found: 219. '"H NMR (CDCl3) § 0.82 (6H, t, J = 6.6 Hz), 1.60-1.85 (4H, m), 3.15-3.25 (1H, m), 3.65
(3H, s), 6.85-6.98 (2H, m), 7.00-7.10 (1H, m), 10.2-10.5 (1H, m).

4-Chlor o-7-(1-ethylpr opyl)-1-methyl-1,3-dihydr o-2H-benzimidazol-2-one (62b)

{tA%) 61b (2.90 g, 13.3 mmol), NCS (1.95 g, 14.6 mmol) L OV LRE (250 mL) DIRA
92 AIBN (0.046 g, 0.28 mmol) %1%, 70°C T2 HEHEER L=, ISR 2 I L.
BT /LGl Uiz, AREFRZ A Bk Coedr, 2L, JUEIRMG Uiz, FRiEa A &/
—V A TaR ) —inbitEb U, B LAY 620 (228 g, 68%) A ML & LTS,
'HNMR (CDCls) 8 0.81 (6H, t, J = 7.2 Hz), 1.60-1.85 (4H, m), 3.10-3.20 (1H, m), 3.64 (3H, s), 6.87
(1H, d, J= 8.7 Hz), 7.03 (1H, d, J= 8.7 Hz), 8.55 (1H, s).

4-Chlor o-1-methyl-7-(1-propylbutyl)-1,3-dihydr o-2H-benzimidazol-2-one (62a)

LAY (1.66 g, 64%) 1%, LAY 61a(2.29 g 9.30 mmol) MHILEW 62b & [FEED 71k
THRR LT ARG (A Z ) —V,/ A Y T 1,3 ) —)L), MS Caled. for CisHpCIN,O ((M+H]):
281; Found: 281. '"H NMR (CDCl;) & 0.85 (6H, t, J = 7.2 Hz), 1.10-1.30 (4H, m), 1.52-1.79 (4H, m),
3.26-3.33 (1H, m), 3.64 (3H, s), 6.88 (1H, d, J= 8.7 Hz), 7.02 (1H, d, J = 8.7 Hz), 9.10 (1H, brs).
2,4-Dichloro-7-(1-ethylpropyl)-1-methyl-1H-benzimidazole (63b)

{EE4 620 (1.17 g, 4.63 mmol) FBEUAF LY o (28 g) DIREZ 90°C T 3 RFfEMEE:
LTe, i, ROSNEGWZ RN LTz, FRIEICHHRT— T VA Nz, IREEKET B Y 7L
IKERIES L ORIF K CHE UTe, AHFRA S U, UG Lo, ZRiEE > ) 7l
Th < T TT 40— (10-50% HHETF L,/ ~FV ) (L0 BRIL, BT L/~
XY U BEER LT D Z SIS L VLAY 630 (1.03 g, 82%) Z MMk & L7, MS
Caled. for Ci3H;7CLN, (IMHH]): 271; Found: 271. '"H NMR (CDCly) § 0.82 (6H, t, J = 7.5 Hz),
1.60-1.90 (4H, m), 3.20-3.30 (1H, m), 4.01 (3H, 5), 7.05 (1H, d, = 8.4 Hz), 7.26 (1H, d, J = 8.4 Hz).
2,4-Dichloro-1-methyl-7-(1-pr opylbutyl)-1H-benzimidazole (63a)

LAY (1.60 g, 91%) 1%, LA 62a(1.65 g, 5.88 mmol) N HALEWY) 63b & [RERD ik

TERL LT, AR, "HNMR (CDCL) § 0.85-0.93 (6H, m), 1.11-1.30 (4H, m), 1.58-1.80 (4H,
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m), 3.34-3.41 (1H, m), 4.01 (3H, s), 7.06 (1H, d, J= 8.7 Hz), 7.25 (1H, d, J = 8.4 Hz).

4-Chlor o-N-(24-dichlor o-6-methylphenyl)-7-(1-ethylpr opyl)-1-methyl-1H-benzimidazol-2-amine
(64c)

&% 63b(16.0 g,59.0 mmol), 24-dichloro-6-methylaniline (51.9 g, 295 mmol) 33X TXNMP (18
mL) OiEEWZ 130°C T 96 RifaifiiH e L7c, SUNRAWINZESRRERKSE T b U 7 LK%
A W TF Vit U7z, ATHSE 2 BaR ok T, wole L, IR L7, 7Rtz
HHEME VDTN T DT~ 7T T 4 — WHRTTF IV ~FH ) ICE ORI, 15
BIVREaZ~FH Theg L, BHR TV~ o b as L TEEELEY 64c(10.3
g, 42%) OIS L LT, mp : 237-238°C. MS Caled. for CooHxCLN; ([M+H]Y): 410;
Found: 410. 'H NMR (CDCL) 8 0.85 (6H, t, J = 7.5 Hz), 1.57-1.80 (4H, m), 2.17 (3H, s), 3.16-3.20
(1H, m), 3.77 (3H, s), 6.10 (1H, s), 6.86 (1H, d, J= 8.1 Hz), 7.08 (1H, brs), 7.14 (1H, d, J= 2.1 Hz),
7.30 (1H, d, J= 2.1 Hz). Anal. Calcd for C50H,,N;Cls: C, 58.48; H, 5.40; N, 10.23. Found: C, 58.47; H,
5.50; N, 10.28.

4-Chlor o-N-(4-chlor o-2-methoxy-6-methylphenyl)-1-methyl-7-(1-pr opylbutyl)-1H-benzimidazol-
2-amine (64a)

LAY 6a (0146 g, 50%) L. {bk&® 63 (0200 g, 0.67 mmol) I L W
4-chloro-2-methoxy-6-methylaniline (0.345 g, 2.01 mmol) 7>HLEW) 64c & [FIRED 71ETHEL
7=, RS, mp : 204-206°C. MS Caled. for Co3HzoCLN;O ([M+H]): 434; Found: 434. 'HNMR
(CDCL) 8 0.86 (6H, t, = 7.2 Hz), 1.10-1.30 (4H, m), 1.55-1.75 (4H, m), 2.15 (3H, s), 3.25-3.40 (1H,
m), 3.75 3H, s), 3.79 (3H, s), 6.08 (1H, s), 6.77 (1H, d, J = 2.1 Hz), 6.80-6.90 (2H, m), 7.10 (1H, d, J
= 8.4 Hz). HPLC : >99% purity.

4-Chlor o-N-(4-chlor o-2-methoxy-6-methylphenyl)-7-(1-ethyl pr opyl)-1-methyl-1H-benzimidazol-
2-amine (64b)

it &% 64 (0114 g 38%) X . 63 (0200 g 0737 mmol) ¥} K O
4-chloro-2-methoxy-6-methylaniline (0.380 g, 2.21 mmol) 7>HLEW) 64c & [FIRRD 71ETHEL

L7, RS, mp : 219-221°C. MS Caled. for Co1HasCLN;O ([M+H]): 406; Found:406 . 'H NMR
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(CDCL)  0.83 (6H, t, J = 7.2 Hz), 1.60-1.85 (4H, m), 2.16 (3H, s), 3.10-3.20 (1H, m), 3.75 (3H, s),
3.79 3H, s), 6.07 (1H, s), 6.77 (1H, d, J = 2.1 Hz), 6.80-6.90 (2H, m), 7.05-7.20 (1H, m). HPLC :
98% purity.

4-Chlor 0-2-(2,4-dichlor o-6-methylphenoxy)-7-(1-ethylpr opyl)-1-methyl-1H-benzimidazole (64d)
&% 63b (5.5 g,20.2 mmol), 2,4-dichloro-6-methylphenol (10 g, 56.5 mmol), K& U 7 2\ (8.4
g, 60.8 mmol) 33X TN DMF (55 mL) OIREW% 100°C T 9 BEfifiat Lz, SINEEMIZ,
2 4-dichloro-6-methylphenol (5 g, 28.3 mmol) ¥ X UVREET U 7 A (4.2 g, 30.4 mmol) ZHNZ.,
100°C T 16 FEfEHRAE L7, SUSREMIT 2,4-dichloro-6-methylphenol (5 g, 28.3 mmol) 35 KXY
REEH U 7 A (42 g 304 mmol) & X HITMNZ, 100°C T 9 B Uiz, WAL, MOGR
MR EINA, Wik T /L Chit U7e, AR Z itk o, wolf L, JB0EReE L
Tro BEAEINES VDTN T L0~ T T 74— (12.5% BT/ ~FH2) |2
KO LTz, BoNIfRE 10% BT L/ ~Fhonb b L, BEkay 64d
(5.3 g, 64%) ZEAGER L U7, mp : 155-157°C. MS Calcd. for CyoHyClN,O (M+H]): 411;
Found: 411. '"H NMR (CDCL) & 0.86 (6H, t, J=7.2 Hz), 1.64-1.86 (4H, m), 2.31 (3H, s), 3.17-3.28
(1H, m), 3.99 3H, s), 6.93 (1H, d, J= 8.4 Hz), 7.14 (1H, d, J= 8.4 Hz), 7.20 (1H, d, J= 2.4 Hz), 7.31
(1H, d, J=2.4 Hz). ®C NMR (151 MHz, DMSO-d) & 154.6, 146.3, 136.5, 134.8, 133.5, 130.6, 130.0,
128.5,127.4,127.1, 121.6, 120.1, 118.8, 39.8, 32.1, 28.2, 15.9, 11.6. Anal. Calcd for C,0H,;N,OCls: C,
58.34; H, 5.14; N, 6.80. Found: C, 58.35; H, 5.13; N, 6.86. HPLC : >99% purity.

2-(4-Bromo-2-chlor o-6-methylphenaoxy)-4-chlor o-7-(1-ethyl pr opyl)-1-methyl-1H-benzimidazole
(64e)

& 6de (111 g 66%) (. L& 63 (100 g 368 mmol) ¥ L O
4-bromo-2-chloro-6-methylphenol (2.44 g, 11.0 mmol) 7»HALA#) 64d & [REEDETHRK LT,
AR, MS Caled. for CooHyuBrCLN,O (IM+H]): 455; Found: 455. "HNMR (CDCLs) § 0.86 (6H,
t,J=7.2 Hz), 1.68-1.82 (4H, m), 2.31 3H, s), 3.20-3.24 (1H, m), 3.98 (3H, s), 6.92 (1H, d, J= 8.4 Hz),

7.13 (1H, d, J=8.4 Hz), 7.35 (1H, d, J=2.4 Hz), 7.45 (1H, d, J=2.4 Hz).
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3-Chlor 0-4-((4-chlor o-7-(1-ethyl pr opyl)-1-methyl-1H-benzimidazol-2-yl)oxy)-5-methylbenzonitri
le(65)

LA 64e (1.08 g, 2.36 mmol) LT NMP (9 mL) DIREMIZT T AL (1) (1.34 g 7.10
mmol) ZfNZ., 150°C T 90 e Lz, SINEEW Z RIEKFET MU ¥ LIKEHER L O
B THER L, BT L Chittl U7z, AR 2 fafn ik Crad, azi L, BUERME L
Too B VTN I T Lo~ 8T TT 04— (0-10% HRE=TF L/ ~FH o) IZL 0K
WUT, BonTERZ~FT o Thed L, 258G 65(0.203 g,21%) A HEfAERE LT
1572, mp : 142-144°C. MS Calcd. for Co;HxnCLN;O ([M+H]5: 402; Found: 402. 'HNMR & 0.87 (6H,
t, J="7.2 Hz), 1.66-1.83 (4H, m), 2.38 (3H, ), 3.20-3.24 (1H, m), 4.00 (3H, 5), 6.94 (1H, d, J= 8.4 Hz),
7.14 (1H, d, J=8.4 Hz), 7.52 (1H, d, J= 1.8 Hz), 7.62 (1H, d, J= 1.8 Hz).

3-Chlor 0-4-((4-chlor o-7-(1-ethylpr opyl)-1-methyl-1H-benzimidazol -2-yl)oxy)-5-methylbenzamid
e(66)

A% 64e (0.300 g, 0.657 mmol) 355N THF (6.0 mL) DIRAMIZ n-BuLi,/~F%%>  (1.60
M, 0.45 mL, 0.720 mmol) &K% —78°C THNZ., 15 MR L=, RINEEMIZ KT A4 T A
REMA, FERT 1R U, JONEEME R LT =0 2OKRIRICHES Bk
TF/VTHI U7z, AR Z S B Tladr, B L. UERME L7z, ke A X2 7 —L
DO EREE L, VAR CEERELR (0.080 g) A15H7z, F1/L7R EER (0.080 g, 0.189 mmol) 35
XY DMF (1.5 mL) OiEA¥IZ HOBt-NH; (0.042 g, 0.245 mmol) 35O EDC (0.040 g, 0.208
mmol) ZANZ, =R T 11 Rk L7, ROSRSWIZERRIEKSET R U O 2OKESIKZ N
% EHRTT VORI Uz, AR 2 AR Bk Coeifr, s U, IR Lo, FRika
UHTNHT LT v~ NTT7 41— (10-100% HHETT L/ ~FH ) [k L=, 5
DR E VA Y T r e —T LTl L, BRI EY) 66 (0.0632 g, 23%) % fEfafE R
&L=, mp : 294-295°C. MS Caled. for CoiHpClLN;O, ([M+H]): 420; Found: 420. 'H NMR
(DMSO-tk) § 0.82 (6H, t, J="7.5 Hz), 1.66-1.76 (4H, m), 2.29 (3H, s), 3.28-3.33 (1H, m), 4.00 3H, s),
7.02 (1H, d, J=84 Hz), 7.17 (1H, d, J = 8.4 Hz), 7.88 (1H, d, J= 2.1 Hz), 7.93 (1H, d, J = 2.1 Hz),

756 (1H, brs), 8.11 (1H, br s). HPLC : >99% purity.
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CRF ARG THEER

TRAFEARBNT, & b CRF, A% 3H L7- CHO M5 LY v CRE, ¥
PLTyr” (PICRF) AW TiTo7, 7 vEA /3y 77— [50 mM Tris-HCI, 5 mM EDTA, 10
mM MgCl,, 0.05% CHAPS, 0.1% 7 1f1i&E7 /L7 2 > (bovine serum albumin : BSA), 0.5 mM
PMSE, 0.1 ug/mL pepstatin, and 20 pg/mL leupeptin (pH 7.5)] " CAFERE DR LAME 1 ng
DOIEESY, 50 pM 'PI-CRF ZIRA& L, FIRT L5 Bifilf o F 23— b LIz, BA—_RZ—
(PerkinElmer) % F\NC2'Z A7 ¢ L% — (UniFilter plate GF-C/PerkinElmer) (554 W% 5|
Ak, % Tris-HCI (50 mM, pH 7.5) CUES L1z, 7T AT 4 )VH—%uilith, RIKS T
L—3 3 (Microscint; PerkinElmer) Z#3lI L., TopCount (PerkinElmer) & HW\TZ'Z 27 ¢
JVE T TS PLCRF ORGHEMEZHIE LT, SREEAHOMRI5 0 12 DMSO Z RN
L 7= B D RETEYE% Total binding (TB), 7~k L TV 2V E | urocortin (0.1 uM)Z#RAN L 72
A O HENE % Non-specific binding NSB) & L7z, %PHESRZ LI MR RE AV CEHE
L7z,

%P5 = (Bound — NSB),/(TB — NSB) x 100

Bound (LA ENNZ T-REOGHEETH D, 1Cso fiEIS LT 95% (EFEX[HIL. GraphPad
Prism software (GraphPad Software Inc.) % FAVWVCEE L7 (n=1),

CRF, SZAAREHRRER

CRF, A FEPUEMEIX CRE-luciferase reporter assay (2 & Vi L7z, & b CRF; =Z&EF X
N CRE-luciferase #fn 12 B S H72 CHO #lifaz 96-well plate (40,000 cells/well) (Z AL, 24
IRFIETER LT, Bk, Bt A bR, 7 v &A1 /Ny 77— [20 mM HEPES, Ham F-12, and 0.1%
BSA (pH 7.2)] TSI L7=3BLAME & b CRF (1 nM) AR L7z, 4 BipUs S8
7-1%. Steady-Glo® luciferase assay system (Promega) % M\ \T/LT 7 = 7 —BIEMHZHIE LT,
FEEFREIL ARVO-SX (PerkinElmer) % FVVCHIE L7z, ICsy flF L TN 95% (EEMEX %

GraphPad Prism software (GraphPad Software Inc.) % N TEHHE L7Z (n=1),
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L S

10% fetal bovine serum, penicillin (50 TU/mL) 33 2 O streptomycin (50 ug/mL) {71E F DA /L

A — 7 VEEH (Dulbecco’s Modified Eagle’s Medium : DMEM) C, 5% CO,, 37°C Tk
#& 72 HepG2 M % 96-well plate 122 x 104 cells/well & 722 X 95 (2R L. 0.5% fetal bovine
serum, 1% L-glutamine, 1% sodium pyruvate penicillin (50 TU/mL) 3" streptomycin (50 pg/mL)
{FE FODMEM Tl & 21 AR L7z, ATP JREEIE, ATPLite TM-M (PerkinElmer)
Z FOCHRLEZEE OFHEISE > TRIE L. DMSO DOAERNIE 100% & LCHE L (n=
3)

bt MFIZ v Y —ATOinvitro #7 V77 &

t MFI 7 1 Y — A3 Xenotech, LLC (Lenexa, KS) 7»OHEA L7z, RISEEIL 100uL T, %
REDOSHET OMAIE, B MFI 271 Y —4 (02 mgml), Y EEEEIKR H 74, 50
mmol/L), NADPH %% & L C MgCl, (5 mmol/L), 3-NADP+ (0.5 mmol/L), G-6-P (5 mmol/L)
FELUG-6-PDH (1.5 unit/mL) & L7z, {LEMREEIE 1 umol/L (Z3E LT, SUGKHRIL 20 43
IZRRE L, 37°C DK TA »Fa—T 3 Lz, 100 uL &7 & b=k U LORIC &
D ROSEAEIE LT, BOSRT OLEIEE, HPLC-UV fitgsz WCTHRlEL, &2 U

T T URFA F 2= g VORI L OBULEMORDFN BRI L,

CRFy SZ48AH> b Ofigiiag

t b CRF, SR Z3EL X387 CHO M, B [Ham/F12 (Life technologies). 10% fetal calf
serum (FCS) (Ausgene). penicillin, and streptomycin] ', 4 x 10* cells/well DHE T 96-well plate
CREFE L, —WiEEE L7, A BRE, 7 vt A Ny 77— (Ham/F12, 0.5% BSA, 20 mM
HEPES) % 80 uL M L7z, 7 v ANy 77 —THIRSNIALEW A 10 uL Nz, =R T
1 A % 2X— b LTz, (L AWTES 3 LS ClE, 2 nM PI-CRF (PerkinElmer) % 10 uL
Mz, 7L— FZZRT 1 FHEREE% 200 uL OV iR E AP RHEIK  (phosphate buffered
saline : PBS) (Life Technologies) C 2 [FI%E4 L, Microscint-20 % 100 puL AN Z HERTEM: 2 1IE
L7,

(LB O OSMECIE. ALEWUSIN 1 BEEI#£12 200 uL @ PBS T 1 [EIPEs Lz, D%
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7oA /Ny 77 —% 100 uL YSINL, ERIR T2 FEfElA > F = ~— K L7z, 200uL ® PBS C
1 B4 L7=DB0UL DT v A3y 77—k LN 10uL @ 2nM '"PL.CRF 2¥9NL., =il
T 1A o F=2~— kK L7z, 200 uL @ PBS “C 2 [A[BE4 L, Microscint-20 % 100 uL Iz fi%
BHEMEARIE LT, &ML, TopCount liquid scintillation counter (PerkinElmer) % VTl
TE LT, ICs fEFS L1V 95% [E4EMEX[E)IE GraphPad Prism software (GraphPad Software Inc.) %
HAWCEHRE LT (n=4),
ExVivo fEERER
A LA £ 12T vehicle Z~ 7 A ETIET v MOREHFEEG- L, &5 2 BRRIZEERIIC T
A Uiz, 2D S BICHEEEE, MEK, TEARDENAZ2 T, BEHIZRIAT A X
TG S8, WERZNE L, &Y 71 lysis buffer [50 mM Tris-HCI (pH 7.0), 10 mM
MgCl,, 2 mM EDTA, and 100 KU/mL aprotinin] %1 &/11:2.C PHYSCOTRON (MICROTEC) (Z
T 10 R 4°C THRE VA X% BHIREEDS 5 mg wet tissue/mL & 725 2 9 1T lysis buffer %
FAWTHR L=,
PLCRF (b ) ffAmBRici . sk O C V72 lysis buffer (2 0.1% BSA., 0.5% DMSO 35
J100.05% CHAPS %1% 72 % D% binding buffer & L CHVVZ, EREARE Y R— MIHRHIL
E23200mL & 725 X 912 "PI-CRE (k) (100 pM), binding buffer 274 L. =SIET 2 B
B LTz, & 570U 0.3% polyethyleneimine #LEH L 72 Whatman GF/C filter (Sigma-Aldrich) (Z
TRAWZ A L, 0.05% CHAPS 3 X 0.01% Triton X-100 % &e PBS & FHVNT, KA T
T 6 [, Wl ST, HdHEMIE, gamma scintillation counter (& C HERHIE L7z, i
PRI CRF, receptor antagonist Cd»>2 R121919 (1 uM) 17AE N COREMZ FERFRAFES &L L
THHEEBENHELFIK Z2Ick D, (LA L DY Y PLCRF OFF RIS AR
BH L=, 7 —#1% vehicle #5170 d 'PLCRF (b YY) BRSO HHESR
(%) & LU CHKFL LTz, #atUWEIZiE Preclinical C Package (PCP) (modified from SAS Ver. 8.2
(SAS Institute)) Z VY, B LAY HEBMAFIERREDTZD/3F A U 7 il Williams 45
TE (p<0.025) &3k L7-,
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< U AACTH F3IMZR3 2 HifiIVEA

o 1 Beanca B bam a0 5. 30 4380l PBS % intracerebroventricular #¢5- (5
uL/mouse) L7z, WreHIZ Tk ZEeuts, iz 0508 (815-20380 G, 4°C, 10 43fH) L
THAEAERIR L, 20°C THRE L7z, Mo ACTH JREL, SEdE & ESx > b
(ACTH: Mitsubishi Chemical Medience Corporation, Tokyo, Lot No. A521) Z W THIE L7,
ACTH JREEIZPIIECAEHRETE & U TR Lie, HatBRlizix PCP 2 MV, 2 BRI
I3 Student's t-test (p < 0.05) F7=1% Welch's test (p <0.05) %, FARIKIFEREECIZ ST A R Y >
7 Jr{l Williams #R7E (p <0.025) Z 3t L7z,

Z v b ACTH U3 2l ER

9 RO A A Wistar 7~ b (Japan Clea, Tokyo, Japan) % FH N CTIRENEERZ /2D K912 6 B
(25372 (n = 10-15), ARUERHIFREIKUKZ ERET. 0.5% MC ik zef Qb L 2 K]
FRICIHrEERIM U7, SRR ERHT. (LAY 64d D 0.5% MC ¥A1R (1.25,2.5,5, 10 mg/kg) ZH%
A5G- L, 2 RIS G ATk 21T o 70, SRR 30 cm DS S F CT/RIEZK Tliii7z L
7= polyethylene cylinder (FiEan =1 & 50 cm, 20 em) (27 v b & AJK EH 90 BOFES L 7=,
KIKKETH%T v NemdD/r—I AR L, 5 0 %ICWEaERifL L7z, 1f#&% 0.5 M EDTA (pH 8.0)
(02 mL) Z5&Te REEFITEE L, 815 G T 15 ofiim 0oiEte, AR L7, ffEho
ACTH JBEEIX, i@ &llES ~ b (ACTH: Mitsubishi Chemical Medience Corporation,
Tokyo, Lot No. A521) % AVCHIE L7z, ACTH JEEEIR A E HHEnEa= s L CEE LT,
FERHPRIZIX PCP Z VY, ARALERE & 5Ri KUK B R 2 BEF LR 21 Student's ttest (p <
0.05) % AtEWIEC L5 ABRERGECIZ T A R Y v 7 A0 Williams #7E (p < 0.025)
%S L7z,
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