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BA bioavailability

BID twice daily

BW body weight

BOP reagent (benzotriazol-1-yloxy)-tris(dimethylamino)phosphonium
hexafluorophasphate

BSA bovine serum albumin

CD cyclodextrin

COPD chronic obstructive pulmonary disease

CYP cytochrome P450

DAST N, N-dietylaminosulfur trifluoride

DIPEA N, N-diisopropylethylamine

DMF N, N-dimethylformamide

DMSO N, N-dimethylsulfoxide

FBS fetal bovine serum

GTPyS guanosine 5'-O-[gamma-thioltriphosphate

HEK293 human embryonic kidney cell

HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid

HPLC high performance liquid chromatography

HRMS high resolution mass spectroscopy

mCPBA m-chloroperoxybenzoic acid

MW molecular weight

NADPH nicotinamide adenine dinucleotide phasphate

PK/PD pharmacokinetics / pharmacodynamics

rt room temperature

RT retension time

QD once daily

SC subcutaneous

THF tetrahydrofuran
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7V 3 1999 FICENIEBREH T o A —DF)HIZ L > THRAESNTZ28T I /B LeD
AABEMEATTF FT, NRKGEH2G 3FBOEBY V3 A T & ) A LS TND &9 HEERY 72
Frafro (M& 1) L 7L U NIZOZHIRICHEET 5 2 & THIFAIRE L BT 23, 7
LU DOZFROF IR RN D D5, £T. MEFRIVE O AR TIRS FREN T A
S 41, growth hormone secretagogue (GHS) &4 fHiF 67z, W T, GHS Ofi&7T 5 G &
HEHEZEIR (GPCR) N7 n—=27 T “growth hormone secretagogue receptor 1la
(GHS-R1a)” &4 B 2, kKB ZORNRMED B RIZRHIThH -7, BIIHE7 1Y
YEORARMEY Y RTHDHZEEWBLMNTL, 7LV U v OLF R AP EZ I L T,
WNIRIPEY T KRR LN o72Z L inh | ZEEBROLFRE GHS-Rla 225 ghrelin receptor (7
VU U IR, ghrelinR) & FESO B —EIIZ 72 > T 5,

7V ) IR AVE O MREER]. BARHEEE . IR EEEMEE R kL
MHEWER 72 E &2 L TR X =DMV AL & EREERETH 2 EBALMNER->TND 3, £z,
MARENBERENCEA L, BRIKTT 22006, ZEV 7 Ar0—2LE 2N TWS, £
DR 72 AFRWERNCEE D & 7L U » BRI R B AR IRIESS COPD U ~F 27 (EIR'E)
DOIREEGER & L CERMBE I 4 F7 V) USZRIROIRS 17 =2 MAEIZ L DB
PRSI E DI I & L CEEMBR SN2 5, — ., 7L U U RIROFERERAE I ARE
BEPRIROIGIRIE L 2 2N BV | ZDT2DE S OMFERBEIN 7 L U U2 /KT 2 T = b
DOEERICE Y M, THETICEA R T V2 A=A MREE SN TNS 612, P EDZ Lnb, 7
U U RRIIEENEE, PR L BICAIBREM & L CIHERICIER SN TV AZRIETH DL L1
Do
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TP, SEOEREFHAMICT D, TI=A M EFZREEEALTH2REEY o R (5RO
BEZLVY V) ZObHD, HLLATHEMEY 2 R EFR UHEMAICHA L. /K2 E
DWETHD, ToAIT=A L, WA T2 FERUMAEMICHEA LT =2 MZXL5
LR ROTEMAL B PLET AME T b, A2 N—AT7 T=Z FEiE. NEWY H o FERUES
HALICHEA L, ZRIROT =2 MFMRIE B OEEZ2LET 2METH D (XE3), 1
N7 A=A MIEFIOTEEEZ R OSBRI ORERTE D, VY REGEMEBET 5B
BEHENS A N—=2AT7 A= MIT =2 FOEHEZET L7 o # F=2 MEWEZ RS,
TUH A=A NIA VN AT TR M XD EFEHIEEOREZFTHE T Entiks %, %
7o. WIRPEY o R & B2 DENLCHEA L CZRIERDOIEE AT 2MEIET e AT Y v 7 E7
2 bL—Z— LIRS 36 RFRSCH T O (LEMIL T IS Lz,
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K#E3 7ad=AF, TUHIA=ZARNELAL L NR—AT =R K

TV UZREDY o FE LT, MR A ITTFITHEEMHERRE SN TND, TA=A b, 7T
VAT A MR REED(LEVDPRE SN TN DD, A4 3 —RAT A= hOWEIX
AT F KD (D-Arg!, D-Phe?, D-Trp79, Leul'l)-Substance P (J) & 13, Pasternak HIZ KV
STV LR ARINED WK S bad (K) 180 2 FEOATH o7z, K5 FHLEWITIRD
C1EEORTHD, T, TNTNDESTT v X A=A M AV N—=RAT T=R Doy 15,
cLogP lZIHEA LTHD &, BMUTHTED/KEIVEBENRSH Y . FrloT7 v % F=2 hCiE cLogP
BWMEEZH -T2, ZHUE, XTF R THL VY VEZRT D EWV I ZRIRORENS, U A
Y RREREALOF v ET 4 BRREL, BOEETEEZ R T 2DIiEF vy T2 5/ L 9 501
P A ANMETHDHZ L, AT B ) ANEEBFEFST VY VEZRTDEVIRHENS, U R
DOFEGITHRIT IR EEAOEENRKREVWZ ENFEKEEZOND, ZO LI I TENK
& < cLogP B EVMEEMIT B TR ARIED BAF 72 {bEMEGDH Z LT L, AT 1T
TIARN)—=DF ¥ LV U TREEO—DOTH D,

Flo, TV A=A R L THESN TV DLEW THREEBIZ LD 7T I=X MEREL D
EEIHR LN ERHBNTND, Bz, MES LOLHCXFT VY ) o FERo>T 23
A MIKEELEWOBR T/ A=Y Yy L7 T2 A M IAT T2 A MIBRLZENMBNTE
D, N7 2=V R_XUBUANVKR T I RRBEAROA =27 d=2F (MFE5TF) TH, 1
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Agonists

L-692,585 (A) L-163,191 (B) CP-424391 (C)
MW 568, cLogP 4.1 MW 529, cLogP 1.8 MW 506, cLogP 2.7

Antagonists
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D E YIL-781 (F)
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7V U RAROIE R TS O A BB R O O T2 DITARSy FA /N8— 2T T = F ORI
WERTHDZ LITHE 1 HThR_IZEBY Thd, —F, EERMFERBEOBRNORL L, 7
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ZDID, FIROEDS A L R—AT T=Z MIFEY — L Th D & RIRHICH LR FRERTLO
BEREEmE e 25, ROLLHTHDHTHLZ Lix, RE L TITA4T U RAEHB 25 LHE
ﬁ%wiﬁﬁﬁ%’iﬁﬁwﬁf?%é ZI L RIRFIC, EBREW A AW - BRITEh oMY —
& LTRSS, BRGSO L— N (§FIRNEE. K THRE, BENKRE) TiIks
E%@Wﬁ&&ﬁ@ﬁ@ﬁﬁ#ﬁﬁﬁ@_%%%5zé%Aﬁ%é Bl ZAX, BRI & Vs
S LG (5% DMSO, 9% B-CD O saline i§ik) R T#H&ELI-LZ A, &
B O 5ORBOH T~ 7 ADKERTREHI SN WO i T—223H5 (KK 6).
ZOX D RBIEBIFROEG TR Z 0 IZ< W, i) 7e in vivo EELREG CHUIRR (EH 2 Mt
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5% tween,
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B 1EH EWOFAMIZ AT in vitrod¥ i &

TV UEREOY 7P VEERBEOKAKZKRTIZRY, 73=A MOHE %
TIEFOFEEICIYGEARENE LS, KWTAHRZARY N—EC (PLC) &M
ftshsZ ik UV UEEAROESH, 4/ b= U XU R (IPs) 254K
T 5, IPsiZ/hatEko vy o hA 4> (Ca2é) Bz L., MIRANTLS T LR E
NERETH, MIlANIL D ABED ERICIV IV =a—U R EMILE, #
G [N ¥ T& b Nuclear factor of activated T cells (NFAT) Z WiV > EE{b L TEWNIC
BITSE 5, BRICBIT LENFATIZNIG T 28I FORBLFE L TN 7T
NNGERT D, ZOV T T AR —REZEEL T, OBKNERMEE#RLZZ7 LY
YEDHBHBECIDZHEER~OREEEN., QCar LR ERIE L LT v 2T = A ME
PEFEAT . @NFAT/LZE RS (NFAT-RE) R L7V AR —F = =07 vkEAD3D
DN R 2L A OFEMICH Wz, BEDOLEFEO@EY 18, Ca2r EHEHEEL L=
GECIFEFNEERN R ON o Teled, QO INV Y T LT v 13T Fa=2X
N & PERE A D 2212 W T2

A NRN=2AT7 I=X MEWFEMAZR E L TiX, IPsZfiEE T 5HE. KOGTPyS%
MWTGEBHOEELZ M T 2 HEL —KIZHbATWDS, —J, NFATZHH L
VR —=F2 == T v A BB LWHEFETH LN, V7 =T —ED%
Kz ET LR TH LD AN =Ty bR LS BHAMERAALEZ NN E NS
MENSH D, TDOmH, T VR—FX—T—27T v A TD-Arg!l, D-Phe5, D-Trp7.9,
Leull)-Substance P2 EBEEND A N — 27 T =X FOJEMEZ A L., IPsx 542 &
U 7-abfl & b U CREM R D 2% M2 Mt L 7o, IPs#ffli, NFATL AR —% —2— 27
vl A DOMNIFTIZE W T, (D-Arg!, D-Phe?, D-Trp79, Leul!)-Substance P/X & /& £ CIH
WHEMEAZIZIETERICHEFE L, £DICsfEIXIPs7 v & A4 T150 nM, NFATL KA —%
— V=7 vt A T20 nMTH - 7=, # 812 (D-Arg!, D-Phe5, D-Trp79,
Leu'!)-Substance P, (bt AM1KL OBONFATL R —FX —V—2 T v A28 T 2 H&
RS EZ T EEOMEDITHB N TIPsT vy A ENFATLAR—F —V— 27 vk
ATDOAUN=AT I=AMNEHOHBENHER T LI b, KiaXFolkaho
A NRNR—=2AT7 I=A MEHIEINFATL AR —F -V — 0T v 2HEL LTS, £
o, ZOFMAR TR EEPEBEORRICR S Z N6, L&Y O MKEMEL
Alamar bluet A IC LV MER L7, S H I 7 LV U U ZRKROBREZ R T 2729,
JLIvZREET7 7 IV —OGPCRO —~D>ThHV, HEMNEH LR D= —1 T v
VAR 2 (NTSR2) YW RBIEFZMIEONFATL AR —4% —V— 20T vtEA E21To
Too Vi, KX HIZBLG T 22 TOLEW TICsolk E A1 I T ol i 7 M D 52 %828 72
WZ &, NTSR2IZKH T HEBRMEDDH DL Z L AR L TV D,
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T2 NAAN—T v PRIV —=vTiby MEABORIK

R AREFR L7 L)V OBAECLIZRR~OREEE LIRS, B
— KA HERNONITILEH D NNA ANV —T vy b AT Y == (HTS) %47-
oo By MEABMIC OV TIREERTFEHEZMRHT L NFATL A —X —Y— 07 v& A (F
721EIP3) TR DA v N—AT7 T= MEWRFMTILEMERKRVIAALL, S6I12. &
T8, JEE, BEARAROAMREEDOILENLHEEEOBEREZK VAR, KVAALTE
B L CREEELE A OFM 21T > THI MM et &S HEMEERE S, T 0
MR ALEWIO LS R2-7 I /) =aFrBHEEkse y MG E L TR L (K
#9) . AP EEMEDICs0E2A84 nM, A v /N— 27 =2 MEMDIC50fE 73400 nM
L by MEABmELTEEFREThH-o T L, BEEHU LAY OFEMmTT v 2 I
ZAR RNV Y VT A=A NOEELEBRNEZ SR o2 D ZOFKEZ &
WL, LrLans, (bLAEMIDOS +8EI1T5408 K& <, JRIEMEDOFIE CTH % cLogP
@%52&%ﬂokoit\m:ﬂﬁéwM@%azwmmkﬁ<\%ﬁmﬁ%%ﬁk
X Mo T,
DFEPRELS,BEERELS 22O ZRKOEERr v NOWE FliEg #v &

BRAONTED, EOXI KNS LEFZMETTHLANE LY 7 7 AV EAT 51k
EMERHTZLIEIAT AV FTALIRA M) —OERERBETH 5,

In vitro activity
TLIORBRES \ Binding ICs, : 84 nM
ETEISLBHTS % Inverse agonist ICs, :400 nM
‘ NN‘ ﬁ O Rule of five
AU IN—RAFI=Ab : '“\N\E - [ J Efg'\g’p ’ 302
EMIC KD T REH S ke 2 ek A i )
. HBACKRHE S BEKE): 7
o kBB Rk 1 (S5+IESM) Aromaticring count: 5
Aqueous solubility : 0.2 pg/mL
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TeHlz, ARREHOBEZRE Lz, IFE, MEHITIC L0 EEL K OEELBEAMb
B OREE R YA PR &R ORI E, EE B ORI RO 2 L7
WMENEONEINTWD, ToHFrs, FEE PGS, SEIOHBNICEERT 2 HIE
& LT, Lipinski®O /v — v A7 7 7 A 720 FHREEE OfRIE2%258RIN L 7=,

Lipinski®D /v — /v A7 7 7 A 71X, #& A BRI D B 47 7240 & W) 0O 4 1& 59 72 5 180 & i
HrLiEAME L2 o T, Q4 FE500K0 . @cLogPfE (K-A 27 % /7 — 5RO
FHEE) R, OKFEMAMEARLE (HBD) 5K, @KEMEGZARKLE (HBA)
10K Z W72 T EMITRARNMEN B Th LA EERG VW ERESN TS, &
TORMEEZH - SRS TH, BEADOLOR DR WVIFEROWINMEN R TH 5 A HE
PEREmWEEbNL TS, SEIOE v MEAWLIZ DWW TIL, HBD¥ X O"HBAX &
MWIRNHDOD, i EEcLogPEN®EBL TCWadbETnbolaeb3E5 k5 7k
ARERNPLETH D,

HEBRBECOREEIL, BARE TR LEERLOEENRBFEEOBTNL, FE
i%@#ﬂ%M\ik&%4wwﬂﬁkw5fmmHﬁﬁmé%w;:k*“%ﬁﬁféﬂ Z D
% D fEHTIC A ERBROEMBIEEED B WREOIRT, BIEICEET S A4
THE—=T Mﬁfé@iﬂ ERDHZEN RN, SHICHEMEE LTHFERUNIZHE
25 EERMLBEBICHEISRWEANBIES o 7 7 AL, BT a7 7 AV E R Al GEME
MEWERRMT T o2, ZOLIRWHEHNLR NNy 7 770y RBMANLTHRTE
b, AIEALEFOMECHAREELE L TR Tnd, 0oy Meh
WITHFBERBEDBME L <, KICHT DWMENRNTZO, FHRERZ3MELL T I A
LIEEEMBREITH ZERNAE B 2T,

REFEBRBOBAFE LT, MBEELESFFROBEA — o0 LT—ME K25, (#l:
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E1E 2fr. SMEEBREOKEL

bty MEAEMLIE Y, ZMIC2MBHILDOZHIZ L DTEE~DO R E LG Lz (&
10) o 2N Y FAT = UV ORER O MLEEDOREF L IFHEMEIER T oD
VT T UHFEBRION Y FT Y — U HERSE G LTS IR B TR b
WEINR o7, WRIZ, MEMBEOSEREHE N ZIFFEFRLLZY e FrxXr VT
T UHBERARLI RN UF R Y - VFEBREEGR LT A, EEOM EERE
MO T EZRIRIZERT D2 ENRH KT, Z O O &I w2 R 5 230 MW
FitHEET L EBZ X OND,

BLEHILIZHOWVWT, By MEEMDB T EIRTh oL O LT DORFTE21T -
7o (K£1D) , eriEE 2 BB 2 v, WG ks amk L CEMEMmEZITo72 & 25,
EOTEME, A v R =27 =2 MEMILICSKD F R EEE T, SER 22— F~—2& 7
STWLHZERHLMNERSTZ,

Cpd R binding ICsp  inverse agonist aqueous solubility
(rat, nM) ICsy (NM) (pg/mL)

1 éi[::]:“> 84 400 0.2 52 540
S

2 fiT::]:§> 150 720 0.4 46 524
3 ﬁi[:j:3 260 900 0.2 44 541

4 51[::[f> 11 140 2.0 4.4 526

> 36 170 0.6 4.1 528

clogP MwW

FR10 207 & i oo 25
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inverse agonist

Cpd Configuration at * binding ICg (rat, nM) ICeg (M)
5 R/S 36 170
6 R 180 5500
7 S 24 110

11 3(L AR O K Et

28 SAE#HREDKREL

NETE Ry 7T 0 F20131,3 Ry V4% Y — i, LiE#EE SIKIC
BEL, SMEREDOBRF 2T (KMF12) . ©I7 YV —VEpE2E ) VU BRICAH
L7k Em8TIEMENm E L=, BEMERE LS BRENE - 7272 in vitrok &
Win vivoilfli 2 TILE O N E D DLz, Z O X 5 WAL S0 7o [ E 2 BAE
fbLizZ &b, AL EBREOEFEFERILOBRFTEZITo TR, ALEHID L S eENL
RV VBRELFIMMEMIZO LS T P T R P UBRICEHRL THIEER R
NHZERELMNERoT, ILEMIDENLRY VEREDAF AT D Z LI,
EoICEERE EL (BAE®L0)  ATFAVERLZ2BF -7 e BRB{ELEWILITHIG
PERE Do T, IO EEREZT P77 Fe Y P URIELAWI2ZTHLIToE 2 A,
ILEMIBIZB W TR A EEMEDICfENT nMEL FToO&EEHEE R L7z, (LAEW1I3D
BV uRBHEMER EOBBREE T 2T AL Y Ta L EREDT VXL
WCE# (bEW14) L CHIEMIZRZNTZD, 10 uMEL E O & FE T a2 M 25 e 33
éhkogﬁicYt%w%%%kféﬁmAﬁ$%¢%(%ﬁ)T%%m%@ﬁ%

BINT s, MEEHREIERRFOBEEXMEICERT I EEZDNTERED, Tk
%/v%%%omé\%m%ﬁ%{hé\%& LCERTZZEELE,

—H O EHMIEDOEWHIZE VT, MAEEMEDOICHE L A N —2A 7 J =X MEM
DIC50EDHBEN KT LH IS LR WRER & e o 7c, 201, 370D &L E W D54 1X
ZORIBREADBR N o722 &b, B OMIENZTHEO RIEE=a 7
A= a v DORENMCEELTHBIZTCNnLIOLEEZILNTZ2, T bbb, bLEH
FER S N2 BREROEFOEMEAICEE S L Sbh T2 Arg281oGlu24 E FHAEEA L
IHLMEICHEAL TV EHETE D,
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Cpd R X binding IC5, inverse agonist aq. solubility
(rat, nM) ICsq (NM) (ug/mL)

7 N'U\f o 24 110 0.6 44 526
\
Cl
<
™

clogP MW

i)}f CH, 6.9 390 2.6 5.7 529

O

o 47 2000 39 2.9 505

LU

e,

N
10 e
)\/N?g CH, 7.2 350 1.2 3.9 531

oH
11 i/\ o 54 560 2.6 3.4 531
N
W

12 N()?f o 42 2500 15 2.9 543
o
A

13 é&}f CH, 0.96 47 2.4 3.7 567

(mixture of isomers)

A,

14 oF CH, 0.23 4.1 N.D. 4.8 567
H e
)

(mixture of isomers

= I

N.D., not determined,

X312 5L E HL L D &

EI3H LEWIsO e Ty A ) S

X £ 131/ 18D in vitrol& ME I8 R OB 5 TORAL T T XA 7Y T 1

in vitroCOMRMEEZ RS, LEWIBIET VX T=A L L THA U RN—RAT T=

APELTHLEBEREZTTLOD, RAFT XA TEYT 4 BEWVEN HBEND -
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72 LB WLIBDELE RINMEZ ~ ¥ A PR — AR ML R R B fLvE3TIc K Rt L7z & 2
AL BH %55 OWILEE T21 pg/min/kgd WO ETH D . O WILTE O E IR
DELFR%ETH o738, TDd, "AFTXATEYT 4 BNEWERRE LT, i
P TCORBMELEEENERNZ ENB XN, EBEIZin vitrolf X 7 0 Y — A Hh ToOAR
HIEHE 2R L E 2 A, 302 pmol/min/mg protein & FEF IZEHWHE*E o7, FD
ARSI R OMELEBRIZEI VAL FTTRATEY T A OREmVMLEMER L0
W, R ErE2mDD I ER/MBBELEX LN,

SO ILEWIBE Y T AT LAY —DIREM TChoTeZ b, MY T AT LA
~—% VDTN I T LI~ NI T T 40—k OS5 L EaRAT N RE T
bolelow, #7087 LAHPLCIZ XV pBEL 7z, MY 7 A7 LA ~—D1IH-NMR X
N7 MVIIBHEAMT 2 FHEADOY A, P TV RAICHKRT I EEZLDN IO —F < —D
E— 7 B5545D L THM SN 2E0TIEEFE—HLTEBY, VU Y UVRICHE
THYTFTNNICOTDREBCRDLOHRTH- - (KFE14) , FAEMETEE S 7 A
TULAT—ICE VTR, AV NR—=AT T=X MEHICIOEREDEN RN, ¥
TAT VA~ —DORBi L BERENES T, EGEEREEZ YT AT LA~
—REWTWMAE L7, BMEORBEOERE S UBFEOMHEERICE W TEHERBET
bdHEBROLNT,

Kk o in vitrofSBEE L invivor V7 T AOFMBEE®RS 1L ZOF MR TOSRILE Y %
AW a2 5, 100 pmol/min/mg proteinld T CTH T OWIXENEm WATREE S & WV & HEE X
ni,

0 0

Ay A

~H o oH o
~n, 0O s, O
N N~ X N7
LY OO0
e -
N NH o N NH (@)
o heS
13

(CTFRTLAFAT—EEY)

Ebrkd

Binding ICs, : 0.96 NM (rat)
Inverse agonistICsy : 47 nM
Antagonist1Csp: 31 nM

BB -ty
BONRAATRALSE T4 (rat) : 0.6%
Aqueous solubility : 2.4 pg/mL
In vivo;E b BEIRUNEEE: 21 ug/min/kg
In vitrof{ 3B & E (FF= o0/ —14.f1) : 302 pmol/min/mg protein

X#£13 fb&EMm13n 7 7 v A4 )L
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Ay
H Ha O

= (0]
N N7
H | 1 H [ D
Hb N NH 0

M J JJ\L Mixture of diastereomers (13)

T ™ (O7Z-
825 820 815 810 806 800 705 790 785 7.80 775 770 7.6 7.60 l CHIRALCEL™ OZ-H
M _,_JUL first eluted isomer
Binding IC5, = 0.27 nM
825 820 815 810 8.05 8.00 7.95 780 786 7.80 776 770 7.66 7.60 ppm Inverse |C50=6.6 nM

M second eluted isomer

. Binding IC5,=0.36 nM
825 820 815 810 805 800 795 790 785 780 775 770 765 760 |nVEFSE IC50=0.67 nM

X314 W REKROEEEIEME L NMRT ¥ — b

FAE LEHOEK

AKETEHEHR LGOI EDOEGRIELZMEISIZR T, fikO5-7 1 E-6-7 72 1 =
aF LGNS T 2 R, MEASGKHE T2z e ak~07 I > 0#E A, Suzukiy v
7V v 7 XixBuchwald? v 7V v 7\ X AN EHRILEOE A 2R TREILEY %G
o TNFNRORSE TV B F NI T ARERZE L, IWRIZ60-90%RE T, %R
AR E LTIEMEOENNRTH - 1,

K FE16IZH K107 T A AT — LV TOHEKEIT>T2ALAEMIZDERAF — L ERT,
W FEIEME R, 4-_ Y VA XY R 22%, KFEE Y F— LB EEK20E B T
A= 19D v SV U T ERTABR L2, Ve FaxXy Yy 75 R 27 i R
BI28 X 0 iy FNBRIE G R CAKR L2, 7THEY 7 oROAR e VT 2T L f i
K80IZN-Boc/ /L hr B V280 b A L2, TNEFNOFREKEZS- 7 BE-6-7 10
—aFURIBEIER S » TV T SHDH T ETHLAMIZEZGEL Z EX KT, 1T A
B 2T > =013t &%w29, 30, 32, 33, BLWI8D AT, WEMIZHL AR 10
TTLAT—)VTDOERMPAIETH > 72,



o) 5 5
Br q b Br _R! R _R!
| A OH a Br N N,R1 | X N cord | X N
P _— | NG — H . P
N Z N7 NH N7

N cl ) )
R R

15 16 17 18

Reagents and conditions: (a) R1-NH,, BOP reagent, DIPEA, DMF (66-98%); (b) R2-NH,, neat or EtOH, 80-100 °C
(58-90%); (c)R3-boronic acids or boronic esters, Pd(PPh3), K3PO,, 1,4-dioxane, water, microwave irradiation 100
°C (79-95%); (d) secondary amines, Pd,(dba)s, 2-(di-tert-butylphosphino)biphenyl, NaO'Bu, toluene, 100 °C (66-
88%).

M#£15 LEWmOILEE KA *— L

L

0
HO o o
:@ + o~ s a,b,c N/"'.[O:© d HzN//",{ :O
™ O
21

19 20 29

o]
T D 2 A e
Br
o
23 24 25 26

27

Boc< Boc< Boc <

N N N
oH ] oH k ~H
i o u oTf b Ei/
o
28 29 30

o o)
(o] Br -, (o]
Br N ’,
L 1 ey e LD e
N el | | H [:@ N~ TNH o
N~ el o K@Qo)
15 31 32

Reagents and conditions: (a) K,CO3z, DMF, 60°C; (b) TsClI, pyridine, rt; (c) phthalimide potassium salt, DMF, 90°C,
57% (3 steps); (d) hydrazine hydrate, MeOH, reflux, 88%; (e) n-BulLi, THF, -76 °C, 76%,; (f) t-BuLi, THF,
paraformaldehyde, -74°C, 74%; (g) SOCI,, CH,ClI,, rt; (h) phthalimide potassium salt, DMF, 90°C, 69% (2 steps); (i)
hydrazine hydrate, MeOH, 77°C, 80%; (j) LDA, THF, -78°C, then, PhNTf,, rt, 46%; (k) bis(pinacolato)diboron,
PdCl,(dppf), KOAc, dioxane, 80°C, 67%; (I) 22, BOP reagent, DIPEA, DMF, 0°C-rt, 93%; (m) 27, 160°C, 74%; (n)
30, Pd(pphg)s, K3PO,, dioxane, H,0, 100°C; (0) TFA, CH,ClI,, rt, 61% (2 steps); (p) AcCl, EtzN, CH,CI,, rt, 72%.

X #16 LEWI3ZD A A F — 4
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FTAE BORNEODBZS LV N—RTI=XNDOEH

FE18 20, SAEORBERE

{EAW18D in vivoC ORI Z T L7 & 2 A, S E#HIE EOBILIR D A4 Bk &2
<, WWT2ALEBRIE EORBLIE, 5ty uig Eo “EESGOBRTLENAERL T
WAHZERHLNERoT, TOTD, MK O EHRLEOEHREZITH Z L TILEWY
DODRMEEADERIND EE X (KMFELT) , T, R OB E B L T1,4-
RV VA U EORBILER AL A REBEFRFEMER 2 —HTFokE
LC7 =2/ Fv2F N ELTHIEERREND ZERPALMNE R ({LEWS4.85),
Ll (RERZBVPBREEINDIAV Yy EBRHoZbOD) HHE T 5 MHH
FEOEFEIZITEORrol, RMNIGEZZ T TWVWETFEE RV EURN ST KR
WCHEETHZEDRRMEEERDORIICERD EEZEX . RXRUE VR EOBERLEROR
BEERF LR, RVEBVRETINEEGEFES I U A —axEEL, N Er
BRAEZ3- 74 A NFURUBUICERT L E TR EEZR TS 20 6 EME
BRIz Z xR LEe (b&W36, 87) . 3fiEH#IL L 2fiEHIL & DM A A
PEERFNLEEZA, 201,83 RN Y UFX Y — L EFFOLEMD HFN2L Y E R
RV T EROMMEW X VRBMEEIBENERE oo, S FORREENKLS 7
52, RBIEALLERDVRLT VAR DAMREND RV ERNEREEZ SN,

binding IC5,  inverse agonist metabolic rate oral BA

crd R X (rat, nM) IC50 (M) (pmol-min't.mg)  (rat, %) clogP MW

13 “f”"[c’j@ CHe 0.96 47 302 0.6 37 567
o

34 “’{\/O\Q CH, 21 28 358 N.D. 39 539

35 ”"{\/0\@ o 91 80 202 N.D. 36 541

Cl
36 ﬂ"‘f\@[/ CH, 59 9.4 211 N.D. 45 573

o

. “{\@[” ) 5.6 9.8 39 7.2 42 575

(0]

N. D., not determined

XF17 RHEENE B L2200, SNLE#HE O #
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UL OB DR LZEEDOFHWVEREOMHAGEDLE TH HILEWITIZHB VW Tin vitro
TORHHEEI1X39 pmol/min/mg proteint KFE L7 L DD, invivoCOREHANA 4T
RATZEVT 4 1372%E o CiE2nolc, (bAEWI8D0.6% & VD fif KV ILK
E<mMELTWWEED, RHLZEOHRITD T LB X DLND D, in vitroD
HEAR THEBINER TV RVWERDPBEANAAETT XA TEY T A ICEBELTWD
AREMENREZ LN,

BoH SHEMEDNCEHR

IEEWTHEN— N AT 77 A TICHRL LEDLES L, cLogPO il iXE#E L7z D
D, FFEIFEKARSS0OZHEZ TWVWDH, 2 O EBREOEMBTOI LR L0 &IK
BIZHELL B EY 7 o RBBEEDODEBICIINFEOHIEBALELEZ SN,
BALE L7 v BROEMAKEID IO OMIERFT 21T > 72, £F. MMFF947) 4527% /]
WEFRIZKXVIEEMBTOE ) VU R EEY 7 uBE D ORLZE DS T + A —
VarrcEgE Ll (KEI8E) . WITEMHICERE L EZEZONLIE IV UVREE TS
iR EOERE A, BNORBEMES S OMERBRREI RTINS XD oy FEEZ&RE L
oo TORER, 70XV 2TV AF AL LT VR FEARNE S 7R E K<
\EhbZa R L, ERICEMRLTEEEZRFTILIZE A, T U FEK38
X7 e v 7 oFERERASO/GEEZAL TV, SHIZTENTI REHSOE
R~ SN EUVR EOBBRELOLEEICEI Y BIGHER{LEW39%
"5 Nk, (LEWBIDFEATEMIXICsofE T0.28 nME Z N E TIZEK I LT
bEWOF THRHIBIITH -7,

ItE&W37, 38K 39D T m 7 v A L EHKRISTIZRAT, WifkaEwmeb, 7y M7 L
VompmEiEZgTen<e b r2RECbEmWETIIMEL R L, A =27 3
= A MEMHDOIC:ofEIZ/LEM38T26 nM., {LEW3ITE5AnMTHo=, T HXI=R
MEMEDOICsoff XA #388T34 nM, (LAWEITI3nMThHo7, T ¥ T=2 ME
HEROA N —=2AT7 T= MNEEROELEHDZE (3-5fF) TEGIEMEDE (24F)
FERELS AL F3EF2H TOMA L FKIZ, MiGEEE A o NN—2AT A= ME
MENLT LB LW R L o7, In vitroTCORFEEIXIHEHALEHE LTV E
VI aHEERSTIVEBEL TV RP SO0 RARETONLFTT XA T T
A I LA Y38 T46.4% (LAWEIT23.8% L +ImWETH 7=, TDOFHE LT,
O7 ey r7eiE Lo (ZEEAOEILKIE) Pin vitroTIE+HaKRETE 20
LODInvivoCIITEETH D, QBRBEOERICEI I TORIROLEL, &y FEDOK
B LV N T AR —F—~OBRERNEL LR EREZLNTE, 2L
DILEMORANAFTT XA TV T 4 IRAOBELE TOEDFM+o2METH -
7=,
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o] o]
:J[/\" The o
2 =
e\ By %5ﬂj %\Q

) ~, 5 -
ERET 4 ,lj R —ODHEDBREDEISHT,
=% EUSUBEERRF. IO
BB KR T

E‘a‘i%* PEER L

O
Binding IC5, = 5.6 nM 0NH B|nd|ngIC50—6 6 nM 7\(1,&
Ab\(\fk N N NH
N NH N,.'ﬂ k©: )
o 38 Rj> 39 0
EfEREL
Cod binding [C5o (1M) inverse agonist  antagonistICsy  metabonic rate oral BA aqueous cloaP MW
P IC50(nM) (M) (pmolmin-tmg?)  (rat, %) solubility g
rat human (ug/mL)
37 56 0.30 98 100 39 72% 11 4.2 575
38 6.6 3.0 26 34 81 46.4% 19 3.9 549
39 0.28 0.44 54 13 103 23.8% 25 46 508

X#18 BTV v/ uiRoLBllbEMDOTa 7 7 AL

¥ 3 {LAW39¢L Mechanism-based CYP3A4 inactivation

EEWBIIMNT LY UZREKA N —AT A= MERZFFON  HEICER L
TCYP3A4AOMRBMAIARTEALZEZ T L WO MBERHA LML o7, CYPORBIAIATE
fbEix., CYPCORBEICOFMAENKIGHEEZRS, CYPEAOT X Bk &b
EEHRT D22, HDLVIEANLEIZHESFL—FT25Z2 LKLY CYPDO RNIEILE
= 982 (Mechanism-based inactivation, MBI FEiE %) TH V. EEBEIZ
XA CYPIE L 1Z 72529, ZhRMEEZ2LDI1E, OCYPOHEMEANE
HHIZEL D, BAOEHEME L FEDHEERNPREE RS20, QSHERHY &
DRBICLVEFE T A= a WMo CYPEANGRERMEZFE S, 5,000
[Z1IA/ 510,000 N1 ADEIS TEHE R (FRFICBSERNZR) AFEMLZ I & Z 9 6
PEDN S D Z LI &k 530, 4, Z OB G BHIH O R WA TE B B E O 57 2
FEBHFE T 2 ETRERY A7 EFEHBENTEBY , Kimd X 5 7 Hull i 3 o b 78 5 38 T
FEEE L2 TER2VWHETH S,

MBIIEMEIZIE 0 FOHDOBEENREECTH DL EEZ LN TWD, Bl 21X, paroxetine
%mdﬂﬁﬂi%h%%MWPﬂm\CYRMA@MBM%H%t_ﬁf:kﬂﬁﬂﬁmf%D\
KOy FHEEELTLIR Y UAFY =L ERT DL (KMFE19) ., LEW3ILF L
FIOlE IV P UBRDAUMIEHRIEL L TL,3- RV VAR Y —iEEL2FDL, 10 pMT
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80% D CYP3A4OMBIZ Bl X T Z M L& o7z (728, CYP3A4D B4
FEERTRONhoT2) o TOR®, EHEEZHELSD1,3-X0 Y Ut %Y — LS
DHEEICEBRT HULENRD oo, I E LT, EERRIENDIZERTALNTH
L2V Ry 7 I o wRobegy (Bl 13b&%m36) TR L 722, MBLIE
PIXE N -T2, 1,83 XNV FA X — L DL ) REETRLLS T, BFY v FRFER
BARBMIEELZ2Z 0T WESbh TR Y29, MBIO[EBEIZ XK & 720 1 8 24 A
VETHDAREEND 7=, £7-. CYPBAADO KB ARTY v PO ¥ A T K& L,
W7 X VBIZBITO2EEET I VBOGEENS N L, CYP3A4H it & k&
MIREMERMHET 2L WO MERH D3, T, nFOREEELZKTIEDLZ &
H CYP3A4A~ D FLFHEIR T A2/ L TMBUEHOK FICEN S AN & U | cLogPf
LEEEROREL L,

paroxetine tadalafil
(CYP2D6) (CYP3A4)
(0]
A NH
F
X
TN F
I L H
N~ NH
O> CYP3A4 mechanism-based inactivation
o (80%) at 10 uM
39

X#19 MBIZEZTZEnmbnTWaiLEaw

EAE MQMEBEHREOLEHEZ B LE LEBEEL K L MBLIE 4 o [E#

MFE201RT L HIC, i EREOEHRZPLE LEFEREGREZITV., 3L KET5
frEH i e OMAGOEIC L D EIEM, BEME, MBUEMEO B 217 - 72, MBLIE %
WZOWTIH1I0 pMTOREEFEMED % TR L, 20% FOFEMEZ HEMEE L,

{EEMBIDOMBIEMENR80% TH H Z & LILEWA0DO MBIIEHE 13 10%TH D Z & D
s, 2MEBEHRLEDLI- RN VFF Y — A EEOBRER A OB O REZIR TN
MBIEHICEE TH L 2 ERER TE 2, £DZ LITbEW41, 42TMBIEMEN £ 1
Ti40%., 20% LB T L2 e b —8T 5, I, {bEWaL1 L4205, 5
NMEBEWEEZNAZ A LE= L7000 X L7 I, EHREON VP URsy
B YUVRICERT 52 L CMBUEERK N T 2208 bnetrol, ZDO3MK
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OB DT, EWHME. A v N—2AT7 =X M EEHM EICVED TH - 7=,
RNT, BEEORBZ B L@ REOMELER OB ELITo72L 2 A, 1k
EMABD L O BRAIF IV E TV URTHIERZRESBM I IETITEEELET S
TEonbdZ e olc, ERIMIADOKME, 4-A FF U P UVERTHEWA
AEMEEA N2 T I =X MNEMEEZ R LT ((LEW44, 45) , S BRE U VU B,
BIALINN-A X VAR =)L T a X7 I ThHILEWA5TlidcLogPE 2 3% )
D, MBITEE H 16% L IRKWETH 72, (bEWAED T v PR T hO 7 LU UZFK
FEATEMEDICsfffi X Z N E40.39 nM&0.38 nM, o > X —Z27 2 =2 MEMDICso
E2R0.26 nMTHY . ZDILEMDA v R—AT A= FEHITIARBZ TERS N
B O THR SR o T,

R2
0 F
A X
I NTTF
N> NH &
Rl
Binding ICgy (NM) .
| t
cpd RL R2 X Ig"er(sneME;gon's cLogP MBI
rat human 50
39 w%[% OH CH 0.28 0.44 54 467 80%
o
40 MQCEOXF NHSO,CH, CH 55 N.D. N.D. 6.23 10%
o F
41 o OH CH 55 N.D. 34 4.69 40%
42 m(:[o] NHSO,CHs N 2.0 14 0.51 448 20%

C;N
43 L \> OH CH 6.6 4.9 2.7 3.39 50%
N=

N

44 NHSO,CH3 CH 0.35 0.41 0.36 348 50%
7 O~

45 Nz NHSO,CH3; N 0.39 0.38 0.26 2.97 16%

N.D., not determined

%20 207 EHRILA M A B0 L LT A R B

E58 LAEHDOERK

ItEMBBLIID A MIEAZME21IZAT, (LAEMWIBO AT, filkd2-8 Fr ¥
—aFrBEAEHBEEEICHW, Fa—FRans@gA I RNicksavilk, Eber4d=
MIZ K D2 EH#E R TULEWA8L LT, 2 EBIELZE AN L%, LT L%
SPWEHBEMISIC IV EA L, WEKISICBW T T e VXL T I v 2R#ET HLE
X7 <. 90% DM ETILAEMBONF LN, KNT, 7oA LXLT I OT7 EF L
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b, L7 X FOEAZRTILAMIBEERT DI &N TE T,
IbEWBIDINLER 77 D F I AEBBIT L EME2E B EEE L, TAT e &7 v F#Ei
Al T&H 5 DAST (N,N-diethylaminosulfur trifluoride) T 7 A A ufb L7=%. <1
sy —75&BETTCUT UMIC R Y T e ikE v T RICERL, VT KE R
LT HZETER L, {EAEWMIID AT, FEIKE b2 &I D& A | B HH K
I K AL ESIEDE A FEAESSEDT I Ry T T ERTITHoT, WIT
OIS BIFINETHEITL, MERSI0Z T LA — L TOEENBAETH > 72,

o NH;
o} o} o) 0
| | ~ INO/\ A\ ~
NOH  a NTOH be N o d g e Y o
‘ P — ‘ P — ‘ P — N NH — P
N”OH N"OH N el K@[o N TNH
) o
46 47 48 o) >
49 50 o
o o}
)LNH )LNH
PPt S~y CI
g N on h \ Hﬁ
e —_— 7 e
NTONH N NH o

51

52 53 54 55
OH
0o S o} OH
o Bra A~ N N _ Q

fos 1 LS SO o 4

. — N”NH — N”NH .

NCl o o N~ NH

> > \©[0>
56 57 © 58 0o 59

39

Reagents and conditions: (a) N-iodosccinimide, DMF, 50°C, 76%; (b) SOCIl,, DMF, 70°C;
(c) SOCI,, DMF, EtOH, 80°C, 95% (2 steps); (d) 3,4-(methylenedioxy)-benzylamine, 110°C,
then, CH3CN, H,0, 80°C-rt, 96%; (e) 2-methyl-3-butyn-2-amine, PdCl,(PPh3),, Cul, EtzN
CH4CN, 60°C, 90%; (f) AcCl, Et3N, CHCl3, 0°C; (g) IN-NaOH, MeOH, 50°C, 95% (2 steps);
(h) 3-chloro-4-methoxybenzylamine, BOP reagent, DIPEA, DMF, 0°C, 85%; (i) DAST,
CH.Cl,, 0°, 79%; (j) CuCN, pyridine, DMF, microwave (190°C), 87%; (k) Pd-C, H,, MeOH,
rt, 97%; (I) 3,4-(methylenedioxy)-benzylamine, 110°C, 45%; (m) 3-methyl-1-butyn-3-ol,
PdCI,(PPhs),, Cul, Et3N, 110°C, 85%; (n) 1N-NaOH, MeOH, 60°C, 88%, (0) 55, BOP
reagent, DIPEA, DMF, 0°C-rt, 89%.

K21 LAEW38K 39D A KL A F — A
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Ib& 40, 41, 48, 440G EZ X EL221C 8T, FREEL48 L, WHMKIL & = A
TIVMKGREIZE VBN NVAR U BEELE 3- U7 v Fa X F-4-AF X D)L
TIVEbEEMATOHI EICKVILEWe25 G-, I HITEIRSM T T2 & # Xk %
BATHZETIhEWA1, 48L& LTz, [AERICHEKELTNE, 7I R v 7Y 7
BB ISIZ X vibEmedal L, MEASLH CEBHRILZE AT H Z & TLAEWA0, 44
AR LT,

fbEma2, 46D EMRIEZXNE23IZTR Y, filkD3-AF a7 T Fébx
HEFRBICAWNW. 7V 278X — L THR#EL. VY P URBOEHZEFF %2 mCPBA
THAL L T6Tx 7=, W\ T, Reissert-HenzeR! K322 L0 v 7 2 HAEZEH AL T68
LT COMINICIER\BEIED P Y AF LIV T = RKENNIAF VLT
AN T A RPRLETHY ., OCKFH S RIFH TIRIT28% L m << o le, 2-
T3 AFNEY DN ERBIERME L TAEKRT DI ERHALNE RSN K
BE ., ROCEE, R, ISKEOBRMFIZ L ONEORBIXERLTER1oT2, 15
LbNTALEWe8D T X — NV IREEZREL . T AT E NICB N7 v FEEHAIETH D
deoxofluorZ s S ¥ T 7 A afb LT EMTOE G-, BT 2 xR LT
52 L THHAETIZEMT D2 LAk, HERED6D T VT F& Y74 n
{& L CTReissert-Henze M O IE 21T 21X, 77 & ROMRE, Bifri#EO TN L E
SERDBTETTLHN, I 7 VA ik x1T - 725 A Reissert-Henze ! & Kt 28 4 <
ET Lol b, ik, MREZELZIOAF—LTEREITO 2 LR
LEZONT, PHEEA8 O 2 E TLAERICHIEK)IS COLEHMEZE AL | 2/ &
EOBANELT I Ny 7Y 72k TlbaW42, 462 G Lz, 2fi@E# AL o8 A
CBMEHIEDEADIEE CINRIZREREFEVNES, LELLRDIPBIKICISETA
FHRHER T 2 RBICEATLIER AT —LEEIRL -,
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X % c
| |\ O/\ a A |\ O/\ b |\ oH —
N Cl ” cl N Cl
48 60 61
H
H . % =
A —_— P
» NﬁF N~ "NH
N~ Cl
=N
62 43 _
le
H
F
_
A
® NﬁF
J_H
N~ NH
)
o
41
S 9
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(a) 3-Methyl butyn-3-ol, PdCIy(PPhj),, Cul, Et3N, 60°C, 64%; (b) 1M NaOHagq., MeOH, 50°C, 100%); (c) 3-
(difluoromethyl)-4-methyl-benzylamine, BOP reagent, DIPEA, DMF, 0°C, 94%; (d) imidazo[1,2-b]pyridazin-2-
ylmethanamine, Et3N, EtOH, 100°C, 86%; (e) (2,3-dihydrobenzo[b][1,4]dioxin-6-yl)methanamine, DIPEA, EtOH,
160°C (microwave irradiation), 30%,; (f) 3-(difluoromethyl)-4-methyl-benzylamine, BOP reagent, DIPEA, DMF,
0°C, 76%); (g) PdCI,(PPhs),, Cul, EtzN, 60°C, 100%; (h) (2,2-difluorobenzo[d][1,3]dioxol-5-yl)methanamine, Et3N,
N-methylpyrrolidone,150°C (microwave irradiation), 29%; (i) 2-(aminomethyl)-4-methoxypyridine, Et3N, N-
methylpyrrolidonel50°C (microwave irradiation), 69%.

X322 LA 40, 41, 43, 44D 5 A F— A
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(a) ethylene glycol, p-TsCl, toluene, reflux, 73%; (b) m-CPBA, CHCls, rt, 65%; (c) trimethylsilyl cyanide,
dimethylcarbamoyl chloride, CH,Cl,, rt, 28%,; (d) 2N HClag., 1,4-dioxane, 60 °C, 77%; (e) deoxofluor, CHClj, rt,
73%; (f) Pd-C, H,, 4M HCl in dioxane, MeOH, rt, 89%; (g) PdCIx(PPhs),, Cul, EtzN, 60°C, 65%; (h) 2-
(aminomethyl)-4-methoxypyridine, EtsN, N-methylpyrrolidone, 150°C (microwave irradiation), 64%; (i) 1M aq.
NaOH, MeOH, 50°C, 71%; (j) 71, BOP reagent, DIPEA, DMF, rt, 100%; (k)(2,3-dihydrobenzo[b][1,4]dioxin-6-
yl)methanamine, DIPEA, EtOH, 155°C (microwave irradiation), 84%; (I) 4M aq. NaOH, MeOH, 50°C, 71%; (m)
71, BOP reagent, DIPEA, DMF, rt, 53%.

X #23 {LEWMW4A2. 45D HE A F— A
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BHEE Jy IEEWEFRIEWNE T LV TORIFEM

A EEEE A N2 T T =2 MEMEDIE  KANEBEN B L EW38 K
39 MW T a7 FaEM O OHEMFFMZITH> 2L & Lic, 7V U UZRIKA
N—=27 I=A2 FOFIEHIEN OIFENFMAEE LT, 7y FEEHEFEIERET T L
EFBRALE, ¥EMKRTOZ L) v A OBERERMICRENTWND Z k16,
L) UZRBEOMRNAO BB N Z TVWAE Ty MIEBEHRE T CREICRY T
WEBREIRTWEZ 280, FL YV FAOHENRABETLIOICEL -
TETFTNTHDLIEEZONZLED THD, LEMOEZEESLO%, {L&4%10 mg/kg, 30
mg/kgF 7 13 5 B (vehicle) D 1H 2B 5 2 2 M ikki L TIiT o7, & GHEITZH
MICRFZERCE 2RUCTHEE L, EOFMIT, 2EMOBHEDO GG & AEH
MEFRBEIZL TITo 72, £, KEHMIMGEFER P EBEEOMBIC L2 b 0, R
LI L 2 b OHET D 72 OPair-fedfif (PF) 2% E L7z, T7hbb, {LEW3S9
D30 mg/kgK GHEOIAOEHEOFYMEAFLHE L, TN LR LLEOREZ2HM G
AT-HEERELRL, B, BREZFEHELTWARWT v & Normalf#t & L7z,

X 3% 24 AT B 5 (vehicle) RO &R EHOIH HEORELEHZ <7, K5
WIERECIXE GBI M & MO X — 2 TREHMMA A L2 L& W5 B T
REHE MBS S DB ICH o7, KFK24BIZE 5 14H H CTOERBELELOMHE (%)
ZRT, \ALAWSID 30 mg/kgfk 5B L Pair-fed Bt TH & 72 (p<0.05) A& T H N 4m i 18
MzRL, ALEW39D 10 mg/kght, (LA 380D 30 mg/kgh T A4 E H N4 i 6 1) % 7R
L7z, 14H OB E O GG 2 XFE24CI2R T, L&YW G 1 K& O Pair-fed it T#H
BRI L CEAEOMHHEAN A oSN b0 0, HEMICAERZTIE L)
ST, L LN G, KEBINMGER 2N Pairfedif THLRONEZZ G, {LEW
BODRE MMM EM L, BEEMHDHRICERNTL2b0EE BT,

FREOMEREEZPK-PDENTIC LW B L (XF25) ., WLEW TIL24K [ O AUC
(AUCo-24) ODENKEL, ALEWB8D HN23ERERmVHZEREEZ R LIz, LL7A
N5, FBITYE (brain/plasma ratio) TIT(LEWEID F R 3MEE <. MAIEMET
LA W8ID T N 245 F v, (LAMBBN KM TEBABZEINTVHIZHLEDLL TIRE
HWMEHER 2R S o2 2 &b RE I HIE I T A TS & B AT M
DEHETHLIEEZEZDLDZI LN KRD, TOZEEZILICHEIZT 570, "lLHFEY
TV —RIRE /R ATEEOICE”E WO FRIE & | IR 7 U — IR E R A TE M
DICs0E”E WHFRE A F M Lz, BN, mP s, ZOMmMMBITHNIEFEHIZICso
PDIRETERBINTVNDZLIZRY, ZRUTTHOHNIERBRRLWVWS Z LN TE D,
i F D FEEE TIFLE 89D 30 mg/kgTI7, LA 38D 30 mg/kgT86L W HETH Y |
KM ORBI S THILIEEZLNTE, MANOEECIZEAH39D 30 mg/kgT
2.0, ILE®38D30 mg/kgTO0.6LWVWIHIETHY | IMND ZFEIZILEMEITHLTH D
LEZDLNLZOICK L, BREEIMMEEN O R N R 0 obEW38TIE A+ ThH
HEEZLNE, MENRT 42T 5D ERIRFMABILETCHLILOD, 7
VU VZREDAL N —2AT A= ML DR\ IMIEIER L, EE &M ICES
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WTEY, BEENGHIIRICA VA AT I =2A NOFRBITENREETHD &V
ZEERBT LT AN ELRT,
A 60
50 | =O=Vehicle
O-cpd.39(10mpk-BID)

40 - |-m-cpd.39(30mpk-BID) * p<0.05, ** p<0.01,
= —e—cpd 39(30mpk BID) 9 p<0.001 (Dunnet’s test)
< 20 |
gv 0 r PO = post oral
% 0 BID = twice daily
S 10 mpk = mg/kg
= 20 | BW = body weight
M 30 | PF = pair fed

'gg [ nabiaiion (P, 80) | Administration (PO, BID) |

-8 -6 -4 -2 0 2 4 6 8 10 12 14 16
Days
B C

10.0 1800

9.5 ~ 1700
Q 9.0 §
: 8.5 ;J 1600 L
5, 8.0 g 1500
L s é 1400
E 7.0 % 1300
g 63 ’(_(; 1200
gg 6.0 °

55 1100

5.0 1000

Normal - Vehicle 1o BID (30 BID 10 BID @0, BID) PF Normal - Vehicle (10 BID) (30 BID) (10BID) 30BID) T

M %24 ALE38K 39D i fIE i 7% FE M 7 > b T o HDFE Al

Compound 39 Compound 38
10 mg/kg 30 mg/kg 10 mg/kg 30 mg/kg
BID BID BID BID
rGhrelinR binding ICso (nM) 0.28 6.6
Brain/Plasma ratio (B/P ratio) 0.21 0.07
Plasma protein binding (%) 99 99
AUCo-24 (ng*h/mL) 1105 3314 24901 74704
Mean Plasma conc (nM)2 91 272 1890 5670
Mean brain conc (nM)b 19 57 132 370
Mean plasma conc/Binding ICso 324 972 286 859
Mean brain conc/Binding ICso 68 203 19 58
Mean plasma free conc/Binding ICso 3.2 97 2.9 86
Mean brain free conc/Binding ICso 0.7 2.0 0.2 0.6

“Calculated by AUC.,4/24 (h). ®Calculated by (mean plasma conc)*(B/P ratio).

#25 LB WM38K 39D PK-PDEMT
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FO6E KRE

LEDOFRELD, IIROEFELETT v MRETSTAVICEWTEDEZRTHHAO I L
VUYEZREA U AN—ZAT I=A b ERVWHL, Q7 VY VZFEAL A=A T T =X
MZHUEMIER RN ® 2 2 &, QPUEMERIZEBERMEERICE S 2L, @FWRTo
TV URREA N AT A=A MEAPHIERHERICEETH L Z L2867
Iz L7,

NAAN—=T  FATZ ) == 527 ) =aF U BEKOILEWLIE TG L.,
s A LR AIEEDOICsEA 1T nMEL T CTh 2(bEW18% 157-, £ 1 WL »n
Bt EW13 6, M LZEDM LI OMELEBRIZIVRONS AT XA TV
UT 4 ORIFR{EE )38, 39~L B L, SO ELHRICLY, £ X—=2T
2= MEMH L CYP3A4ICx+ 2 MBLIIEE O T2 R7- L, bAWasa 55 = &
WK, 7y MEWETAMICE N TILEWI8KLUBIZLFI L& 2 A, (LEW39
THEREEHMMEERN R Aoz, BHEL2 KRG LFEL L-PairfedETH
FREO R EHMMEERARN AN E0DL, ZOFERAIRKFASIERICK S LB
2B, FARBITEO B 5 A W38L 89D T v bR T T LIS BT D BRI E A
O & PR/IPDFENT 6, K CTOFRBED +510E < THHIEMERICITER LT,
HIXCORBENFEAIEEOICsoE % + 212 EE - 728 & ICHEMIER R RSN D
CLEEWHLMNILE, ZAbLOEmBIE, SV UZEKEN LEAKESIERICEY
T, PO 7LV ) UEZREKOBAENRRENVWZI LERLTWS, UEDZ e, A
K VAR Iy = Vb EMITIEERCENBIER BRI el 71V %
BEROWEMAOY —LELTHLARATOHLIZERHALNLTHDL, 2L VEZRED
fEFBEEO AR ERL 7 VY OBKME DS OERICK 3 2 i - Rifo 7 L
VU ZREEERE, 7V UK EROBEMFAOREILIZHFET D0, RIFRIC
LoTAIRENTEZY —NMbEMEHWCTENLLDO Z L IXMAARETH L EE X LI,
SHBOMFTORERENMEFTE D,
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FEIX AR 12 Pfizerfls3, AstraZenecafl:34d ffF %835 7> & FH K W THRE ORI O &
27 VU CRFERAN=AT A=A MR RE S (KME26) o XE2 5 O 5] AHE
LOHBTIEHLN . K TEHERINTARIEW3NI L DO REAAE D &G TEME.
AN =27 A=A MEWKIZFEENLIVBEBVWEZZ O, BRAONAFT T XA T
U7 4 b2 < invivoild BR T XL EM LV b IRVWHETHIMEZ R L TV 5D,
ZOEIICHEDEOB LAY ARG D L RIRFIC, B HUIRW AR O 72 DI T K
BITHOR ERBEETHL LN ZENRAMETHLN RS END, B DM
WEIEMEFEMEIC LV A REELEMEED LGOI TREITI T DICH D & E

bbb,

O\
SN
Z N v
g (T;/WLNL O
H H N\
N MW 621
N
E% [ j AZ-GHS-22
o (AstraZeneca)
N
MW 513
L e
//N c o o N/Q/ o
N i JLNJLNJLS
S/S H H
N MW 578
PF-5190457 [oj AZ-GHS-38
(Pfizer) (AstraZeneca)
hGhrelinR | Inverse agonist | Oral BA in vivo pharmacology
binding ICs0 (efficary)
ICs0
PF-5190457 | 4.92 6.6 (29%) 29.4% No data
(rat)
AZ-GHS-22 | 0.77 - (84%@10 pM) | 50% Reduction of food intake
(mouse) at 100 mg/kg in mice
AZ-GHS-38 | 6.7 - (92%@10 pM) | 28% Reduction of food intake
(mouse) at 50 mg/kg in mice
39 0.44 5.4 (>95%) 23.8% Reduction of weight gain
(rat) at 30 mg/kg in rats
45 0.38 0.26 (>95%) No data No data

CKifi S, P GTPy SHffE, © B7 L AF U HRIE - ICsofE Dl e L
26 XWmE SN VY YRR A N AT T =R b LD
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FTE EZEROW

KFEEBRILE (TH-NMR) A7 bV K OVRFBEBEKIEE (13C-NMR) A~ 7 |
VL Brucker ARX-400%! (400MHz) ¥ 7= i%Brucker Avance ITI%! (400MHz) % H
W T RTAFNLUT U ENHEREDE L L THE L, 2REZEE O L singlet,
doublet, triplet, quartet, multiplet® = L 4ls, d, t, q, m&E M3, E=oH (MS)
A7 hvidAgilent G1956A MSDE & etz VW T =L 7 hu 27 L — A1 F

(ESI) {ECHE L, muofmiE&EosHr (HRMS) A~ kL IZJEOL JMS-700%
HaEoita M TEEE A% (FAB) A 4 biETHIE Lc, (L& % o6 EHE
IZAgilent 1100 HPLC> X7 A2 H\w, U7 a3 %A A (tr, min) & UV 210nm
DE—7HE (%) 2@k L, YV SNV BT Lrru~ b7 T 7 4 —ORERITIE
Merck Silica Gel60 (230-400 mesh) . & - U v 7 {t % Chromatorex NH (100-200
mesh) & LI Y A =7 7 4 v 7 Purif-Pack SI 30 pm%& W\ 7=,

BIEDHEWE R

(9)-2-((2,3-Dihydrobenzo[bl[1,4]dioxin-2-yl)methyl)isoindoline-1,3-dione (21)
72— 19 (24.12 g, 219 mmol) & p- bV ANVKUBQR VY VYT R
7120 (50 g, 219 mmol) %500 mLODMFICIAfE S, mEEL U 7 L (45.4 g, 329
mmol) Z il 2 T60°C TA48KFMIHE#E L 7o, W Z WIEMRE L, BUSKIC K Z N 2 72 .
BAEWMEn~FVy  FB- T AL=110%EK M L, AEZKE gl kT
Wi U, MOKEEER ST MY v ACTHE L, ARGIEEZBIERE L, HAERY % B K
ELTH7 (36.4g) . HAERMAE YU Vv (145 mL) ([CAEfE S, Hikp- b=
Z N7k =) (50.1g,263 mmol) ZMZ 7o, RIGHKZ iR C2RFMBEHE L. 0CITm A
L7-#%3 M¥EfEE (1000 mL) #w@w-< Wiz, KtiREz=—7 VT L%, A
BERE A K, fAFI A K THEW L CHKAEE ST N U ATHE L, Ak, EEZ R
JEBRET D22 LIC LV RBEAOMRDE %157 (60.45 g) ., KR #%'E % DMF (300 mL)
RS, 720 A4 I RH VUL (45.4¢g,245 mmol) M X 7=, KIS %90 T
Q0MFMIMBHR L, REICWHA LB, IEIRLAaN b A X ) —v (1.5 L) 2z, £
BRLIZEREZ AL, A% 7 — L THEL, BIEFCTRBEIELZ L TLEM212 A
mEARE LTE (369g, BT a2— L VILEKRET%) .
'H NMR (400 MHz, CDCl5) & = 7.88 (m, 2H), 7.75 (m, 2H), 6.86 (m, 4H), 4.51 (dq, J = 2.4, 6.4, 1H), 4.31 (dd, J = 2.4,
12.0 Hz, 1H), 4.10 (dd, J = 6.4, 14.4 Hz, 1H), 4.05 (dd, J = 6.4, 12.0 Hz, 1H), 3.90 (dd, J = 6.0, 14.4 Hz, 1H); MS
(ESI+) 296.1 (M+H)"

(9)-(2,3-Dihydrobenzolb]l[1,4]dioxin-2-yl)methanamine (22)

fb&a (15 g, 50.8 mmol) O A X / — /L (300 mL) AR K7 YKkl (12.7
g, 254 mmol) Z M % . G Z2RFEINEGER Lz, KIS AEIRIZHBHAL, 7 rnne
A (500 mL) #Mx CTHEBEL, AEMEsB L TRELZ, A EBET TR
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fii L. 0.5 MAKEE{LT U A (200mL) ZMx7-th, =—7 T L, AH#E
0.5 MKER{LF R U v A, K, fafIBRE K CeE L, MAMEBET MU v A CTHREEL
T, A, AIREWIETRML, LT 252 L Tlhaw2e |aikmg & L TH
7= (7.36 g, 88%) .

'H NMR (400 MHz, CDCl;) & = 6.86 (m, 4H), 4.27 (dd, J = 2.4, 11.4 Hz, 1H), 4.13 (m, 1H), 4.02 (dd,
J=7.8,11.2 Hz, 1H), 2.99 (dd, J = 3.2, 5.6 Hz, 2H); MS (ESI+) 166.1 (M+H)"

6-Bromo-2,3-dihydrobenzofuran (24)

{E&w23 (22.3 g, 62.2 mmol) OTHF&EKR % — 76 ClcmHA L, 7T/ T [EHET
n-Buli (1.57 M, 40 mL, 62.8 mmol) # /1 x T—76CC—#efifh L7z, I IZ A
MEAT U E=0 LKERE M, Bl F /L CTHIH Lo, AEZ fafm &K Tk
Bl BAMBES M) OLATHRELZ, PBLTHEELBEREE LR, REz ¥
J = (28 mL) &K (3 mL) O HEAEMT 52 & Tha®m2dx nAaFEKE LTHE
7= (9.4 g, 76%) ,

'H NMR (400 MHz, CDCls) 6 = 7.03 (d, J= 7.6 Hz, 1H), 6.97 (d, J = 1.6 Hz, 1H), 6.94 (dd,
J=1.6, 7.6 Hz, 1H), 4.59 (t, J = 8.8 Hz, 2H), 3.15 (t, J = 8.8 Hz, 1H); MS (ESI+) 200.1
M+H)+

(2,3-Dihydrobenzofuran-6-yl)methanol (25)

&% 24 (4.29 g, 21.6 mmol) ®THF (43 mL) @EIC T L T EH T —74CT
t-Buli (1.76 M, 25.7 mL, 45.2 mmol) # M x K L7z, XTI ALV AT LT B K (0.97
g,32.3mmol) #—74CoOFTEMx, BERICHE LN L —WBH L, NSRRI
LT V=0 AKBEREMZ, Bifg—F LT Lz, AHEZ ek Tk
Bl BEAKEES N U LATHERE L WIZBEREL RELZY 7 a2 2 (6.5
mL) & n-~FH 2 (25.9mL) O HEFMET DI & TIEW2 LR AFAAFEKLE L TH
7= (2.39 g, 74%) .

'H NMR (400 MHz, CDCl,) & = 7.16 (d, J = 7.2 Hz, 1H), 6.84 (d, J = 7.2 Hz, 1H), 6.81 (s, 1H), 4.63 (bs, 2H), 4.58 (t,
J=8.8Hz, 2H), 3.20 (t, J = 8.8 Hz, 2H); MS (ESI+) 151.1 (M+H)"

2-((2,3-Dihydrobenzofuran-6-yl)methyl)isoindoline-1,3-dione (26)

L& ®25 (2.38¢,15.8mmol) Y7 w24 (15.8ml) Wikz Kk L. ik
F A=/ (9.44 g, 79 mmol) Zp->< W &Mz, KIGHKZ=ERCIRMEBHEL, &
W2 R & Uiz, BIEICDMF (15.8 mL) & 7% VA4 I KA U A (3.23 g, 17.4
mmol) %Mz 90°C T2RFMFH: L7z, RISHKICHEHE —F /v (80 mL) &7k (60 mL)
Mz CHELL, AEEEKEA ML, KEZ S OICEFB-F LML, A5
Jg &Gt T, AR AR, 1 MAERILT NY U AKEIKR TG L., BARER~ 7 %
VU LATHEELL, WIEZRIERE E L, BiEE A X 7 —)L (58 mL) | Eifg=F v (27
mL) O HEMETH L TlhEW26E REafEE s LTHE (3.07g, 69%) .
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'H NMR (400 MHz, CDCls) § = 7.84 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 7.11 (d, J = 8.0 Hz, 1H), 6.91 (dd, J
= 1.6, 7.6 Hz, 1H), 6.84 (d, J = 1.6 Hz, 1H), 4.79 (s, 2H), 4.53 (t, J = 8.8 Hz, 2H), 3.15 (t, J = 8.8 Hz, 2H); MS (ESI+)
280.2 (M+H)*

(2,3-Dihydrobenzofuran-6-yl)methanamine (27)

{t&Wm26 (3.07g, 11 mmol) &b RI Yk (2.75 g, 55 mmol) O X % /) —
Jv (45 mL) iR 2 77°C T3 4k L 72, ROSIR &2 BUE T iR L. B2 — F )L (60 mL)
Lk (68mL) MM THHLEZ, ARELZ K, fAfBEAKCHEE L, EBAE~ 7
XV LATHBELEER, WEHABIERET S22 L ThEM2TE2 REaFBEKE L THE

(1.31 g, 80%) .
'H NMR (400 MHz, CDCl;) & = 7.14 (d, J = 8.8 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 6.75 (s, 1H), 4.56
(t, J = 8.8 Hz, 2H), 3.80 (s, 2H), 3.18 (t, J = 8.8 Hz, 2H); MS (ESI+) 150.1 (M+H)"

tert-Butyl 3-(((trifluoromethyl)sulfonyl)oxy)-8-azabicyclo[3.2.1]oct-3-ene-8-carbo-
xylate (29)

A Y Ta N7 Iy (0.34 mL, 2.74 mmol) ®THF (10 mL) ®WiKIZT7 V2 &
i, —78C Tn-BuLi (1.6 M, 1.72 mL, 2.74 mmol) %1% . —78C T304 ### L
72 WWNT, N-Boc/ /L bt 228 (411 mg, 1.83 mmol) O THFEH Mz . —78C
TR L2, SHIC.NNERA RN 7 Fa A X AR =)LT =1 (717 mg,
2 mmol) ®THF (5 mL) WA Mx., | T—BBHLLE, Mo KENMZ, =
— 7Tt L7, AMBEZ REEKET MU U AKBEK., K, fafn&E K THEE L.
HAMEB T N U LATHBE L, A%, BEZBEREL, BEZ VDTNV T
Lrm~< N7 T7 44— (oo~FH o {5 r=2:1) THRELILEW29% A AF K
L LT (297 mg, 46%) .

'H NMR (400 MHz, CDCls) & = 6.10 (s, 1H), 4.46 (m, 2H), 3.08 (m, 1H), 2.24 (bs, 1H), 2.08 (m, 1H), 2.01 (m, 2H),
1.74 (bs, 1H), 1.45 (s, 9H); MS (ESI+) 258.0 (M-Boc+H) *

tert-Butyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-8-azabicyclo[3.2.1]oct-
3-ene-8-carboxylate (30)

L& Mm29(296mg, 0.83 mmol)  EAEF 2L — kPR (252 mg, 0.99 mmol) .
PdCla(dppf) (60.6 mg, 0.083 mmol) & FEEEH U v A (244 mg, 2.49 mmol) D 1,4-
VAFY L (b mL) MBI E~ A7 U = —T7REFXMET, 120C T200 M L 72,
WAL, SRICHEB=TF LV e KEZ Mz CTHRBEL, AELZ L, AlEZ KL
fAFN B KT L, BMAMEBE ST N U ATHEEBE L, WEEZRIEREEL, RiEE v
UHBTNATHrm< NTT77 40— (oo~FH o ffETFr=41) THESTZZ L
T30z EAHRYE & L THL (186 mg, 67%) .

'H NMR (400 MHz, CDCl5) & = 6.76 (s, 1H), 4.30 (m, 2H), 3.08 (m, 1H), 2.78 (m, 1H), 2.11 (m, 1H), 1.92 (m, 3H),
1.44 (s, 9H), 1.25 (s, 12H); MS (ESI+) 236.0 (|\/|-BOC+H)+
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(.9)-5-Bromo-2-chloro- N-((2,3-dihydrobenzolbl[1,4]dioxin-2-yl)methyDnicotinamid
e (31)

5-7mE-2-7nn=aF 15 (5g, 21.2 mmol) L{LAM22 (4.19 g, 25.4 mmol)
ODMF (50 mL) #®iEIZOCTY A4 Y 7ub=F /7 I (11.08 mL, 63.4 mmol)
EBOPiR ¥ (10.29¢g, 23.3 mmol) # Mz 7=, KGR Z=E CIREMBHE L. K (200
mL) ZMz7-%, = F L p-~FH o=L1EETHH L, AlE2 el
KTEHH L, BT ) D LATEHBRLEZ, A%, BEZBIEREEL, BT
nen A~ UnbHERET LI L TIham3lE AR L L THE(4.82g,93%),
'H NMR (400 MHz, CDCI5) & = 8.53 (d, J = 2.4 Hz,1H), 8.21 (d, J = 2.4 Hz, 1H), 6.96 (bs, 1H), 6.87 (m, 4H), 4.43 (m,
1H), 4.35 (dd, J = 2.2, 11.8 Hz, 1H), 4.05 (dd, J = 7.0, 11.8 Hz, 1H), 3.92 (ddd, J = 4.0, 6.4, 14.4 Hz, 1H), 3.71 (ddd, J
=1.2,6.4,14.4 Hz, 1H); B¥C NMR (100MHz, CDCl,) 6 = 163.6, 152.1, 145.6, 143.0, 1425, 142.1, 131.7, 121.9, 119.6,
117.4,117.3, 71.6, 65.6, 40.6; MS (ESI+) 385.0 (M+H)"

(9)-5-Bromo-N-((2,3-dihydrobenzol[bl[1,4]dioxin-2-yl)methyl)-2-(((2,3-dihydrobenz
ofuran-6-yl)methyl)amino)nicotinamide (32)

{t&%31 (192 mg, 0.5 mmol) & {LE®27 (90 mg, 0.6 mmol) DRERA Y % 160°C

TR IR Lo, WAL, BEfe=~F L (6 mL) Cfafifke/AKFEF MU v AKEE (2
mL) ZMX THRLL, ARELOBEL. MMl KTHEE L., BARKES N U A
TR L7z, W EZWIER EL, BEEZ VDXV T e~ T T 7 00— (o~
XY EBTTFL=3:2) THT L L TIhEW32E K AFEK L L TR (184 mg,
T4%)
IH NMR (400 MHz, CDCls) 8 = 8.32 (t, J= 7.4 Hz,1H), 8.24 (d, J= 2.4 Hz, 1H), 7.64 (d, J=
2.4 Ha, 1H), 7.11 (d, J = 7.6 Hz, 1H), 6.85-6.95 (m, 4H), 6.82 (d, J = 7.6 Hz, 1H), 6.78 (s,
1H), 6.47 (t, J = 7.6 Hz, 1H), 4.60 (d, J = 5.6 Hz, 1H), 4.54 (t, J = 8.8, 2H), 4.36 (m, 1H),
4.30 (dd, J=2.4, 11.4 Hz, 1H), 3.99 (dd, J= 6.8, 11.4 Hz, 1H), 3.80 (ddd, J = 4.0, 6.4, 14.4
Hz, 1H), 3.61 (ddd, J= 6.2, 6.6, 14.4 Hz, 1H), 3.17 (t, J= 8.8 Hz, 2H); 13C NMR (100MHz,
CDCls) 8 =167.5, 160.5, 156.3, 152.7, 143.0, 142.6, 139.6, 137.2, 125.8, 124.8, 121.8, 121.8,
119.6, 117.3, 117.3, 110.7, 108.6, 104.2, 71.8, 71.3, 65.7, 44.9, 40.2, 29.5; MS (ESI+) 498.0
(M+H)+

5-(8-Azabicyclo[3.2.1]oct-3-en-3-y1)-N-(((8)-2,3-dihydrobenzo[b][1,4]dioxin-2-y])m
ethyl)-2-(((2,3-dihydrobenzofuran-6-yl)methyl)amino)nicotinamide (33)

{bA %32 (3.24 g, 6.53 mmol) . {LA#30 (2.63 g, 7.83 mmol) ., PA(PPhs)s (0.377
g,0.326 mmol) & U g =Y v LA (2.77¢g,13.1mmol) %#1,4-¥ A4 %% > (40 mL)
Lk (20 mL) OFEKRICEE I, 100C TTRMI@H Lz, BHRICHARK, KISERS
WIZKZM A, Bifg = F v CTHl U7c, A 2 i ik THed L. BKEEE T b
U LATHIBELZ, Ak, WIEEZBEEET 22 LTV REABKLE S, BIEK
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Y Znmnm ALy (50mL) WKEMIE, MU 7 A4 e fFEE (10 mL) 2% T=EIR
TR L, WIZBIEE EL, BEEZ IV TN DT A< N T 57 4 —
(NFHY U B, A% —)v:vr7mBu A =120 THREITLZZLICkLEW33
IR AERE LTHZ (2.1g,61%) .
'H NMR (400 MHz, CDCl;) & = 8.55 (q, J = 5.6 Hz,1H), 8.18 (d, J = 1.2 Hz, 1H), 7.67 (t, J = 2.4 Hz, 1H), 7.56 (bs,
1H), 7.07 (d, J = 7.6 Hz, 1H), 6.80-6.85 (m, 4H), 6.76 (s, 1H), 6.02 (t, J = 7.0 Hz, 1H), 4.63 (d, J = 5.2 Hz, 2H), 4.49 (t,
J = 8.8, 2H), 4.23-4.30 (m, 1H), 4.20-4.23 (m, 1H), 4.05 (m, 1H), 3.93 (M, 1H), 3.90 (dd, J = 7.2, 11.4 Hz, 1H), 3.57
(m, 1H), 3.11 (t, J = 8.8 Hz, 2H), 3.03 (M, 1H), 2.20-2.32 (m, 2H), 2.07-2.15 (m, 2H), 1.71-1.79 (m, 1H); MS (ESI+)
525.2 (M+H)"

5-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-en-3-y1)- N-(((S)-2,3-dihydrobenzo[b][1,4]dioxi
n-2-yDmethyl)-2-(((2,3-dihydrobenzofuran-6-yl)methyl)amino)nicotinamide (13)
{L&E"33(2.2¢g,4.19mmol) DY 7 v A X EKIZ, P =F 7 22 (0.88 mL,
6.29 mmol) & #i{b7 & F /v (0.358 mL, 5.03 mmol) % I x CT=IE T30 ##H L 7=,
WIEZREREL,. VBTSNV T arua~ T T77 40— (XX ) =)L FiETF L.
n-~F% P =3:148.5:148.5) THIW T 52 LI X bEWISH KK ABEKE L THT
(1.72 g, 712%) .
'H NMR (400 MHz, CDCls) & = 8.33 (m,1H), 8.25 (s, 0.54H), 8.18 (s, 0.46H), 7.61 (s, 0.46H),
7.53 (s, 0.54H), 7.11 (d, J=17.6 Hz, 1H), 6.81-6.91 (m, 5H), 6.78 (s, 1H), 6.23 (d, J= 5.6 Hz,
1H), 4.94 (m, 0.46H), 4.87 (m, 0.54H), 4.64 (d, J = 5.2 Hz, 1H), 4.53 (t, J = 8.8 Hz, 2H),
4.34-4.41 (m, 2H), 4.32 (dd, J= 2.0, 12.0 Hz, 1H), 4.00 (dd, J= 7.6, 11.2 Hz, 1H), 3.75-3.84
(m, 1H), 3.60-3.68 (m, 1H), 3.15 (t, J = 8.8 Hz, 2H), 3.06-3.13 (m, 0.54H), 2.86-2.91 (m,
0.46H), 2.27-2.37 (m, 1H), 2.07-2.17 (m, 2H), 2.10 (s, 1.38H), 2.07 (s, 1.62H), 1.67-1.83 (m,
1H); 3C NMR (100MHz, CDCls) & = 168.7, 167.1 [166.2], 160.4, 157.0 [157.1], 148.7
[148.2], 143.1, 142.8 [142.8], 139.9, 132.1 [130.0], 131.8 [132.2], 125.6, 124.7, 124.5
[126.0], 122.6 [122.3], 121.7, 121.6, 119.5, 117.3, 117.3, 109.0 [109.4], 108.5, 72, 71.3,
65.9 [65.9], 55.0 [53.6], 50.0 [50.9], 44.9, 40.3, 35.9 [37.3], 35.3 [33.9], 29.5, 28.7 [30.5],
21.6 [20.8], the minor counterparts of doubled signals due to rotamers are in the
brackets; MS (ESI+) 567.2 (M+H)*; HRMS (FAB) Calc.d for CssHssN4Os*: 567.2607;
Found: 567.2574. ; HPLC purity 93.4 % (4.95 min).

2-((Benzo[blthiophen-5-ylmethyl)amino)- N-((2,3-dihydrobenzolbl[1,4]dioxin-2-yl)
methyl)-5-(1-propyl-1H-pyrazol-4-yl)nicotinamide (1)

LEMIBL HEED G FIET, (LAEWM22D T IR, RV FFH T x5 1L
FALT I, NZTub Lty sy —-5-AarBErHnTak L=,
'H NMR (400 MHz, CDCls) & = 8.40 (d, J = 2.0 Hz, 1H), 8.32-8.36 (m, 1H), 7.80-7.84 (m,
2H), 7.67 (s, 1H), 7.64 (d, J= 2.4 Hz, 1H), 7.54 (s, 1H), 7.42 (d, J= 5.2 Hz, 1H), 7.38 (d, J
= 8.8 Hz, 1H), 7.29 (d, J = 5.6 Hz, 1H), 6.82-6.90 (m, 4H), 6.51-6.54 (m, 1H), 4.84 (d, J =
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5.6 Hz, 2H), 4.38-4.44 (m, 1H), 4.33 (dd, J = 2.0, 11.6 Hz, 1H), 4.11 (t, J = 7.2 Hz, 2H),
4.02 (dd, J= 7.4, 11.6 Hz, 1H), 3.81-3.88 (m, 1H), 3.60-3.69 (m, 1H), 1.87-1.96 (m, 2H),
0.95 (t, J= 7.2 Hz, 3H); MS (ESI+) 540.1 (M+H)+

2-((Benzofuran-5-ylmethyl)amino)-N-((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methy
1)-5-(1-propyl-1 H-pyrazol-4-yl)nicotinamide (2)

IEEMIBLE RO G FIET, \LEWM220 T IR, XV 75 -5-4{ )V AF )L
TIv, N7obELesy—-5-Ro gz HnTam Lz,
'H NMR (400 MHz, CDCls) & = 8.40 (d, /= 2.4 Hz, 1H), 8.34 (t, J= 5.6 Hz, 1H), 7.81-7.84
(m, 2H), 7.67 (s, 1H), 7.64 (d, J= 2.0 Hz, 1H), 7.54 (s, 1H), 7.42 (d, J = 5.6 Hz, 1H), 7.38
(dd, J = 1.2, 8.4 Hz, 1H), 7.29 (d, J = 5.6 Hz, 1H), 6.82-6.90 (m, 4H), 6.53 (t, J = 5.6 Hz,
1H), 4.84 (d, J = 5.6 Hz, 2H), 4.37-4.42 (m, 1H), 4.33 (dd, J = 2.4, 11.6 Hz, 1H), 4.11 (¢, J
= 7.2 Hz, 2H), 4.00 (dd, J = 7.2, 11.6 Hz, 1H), 3.81-3.88 (m, 1H), 3.60-3.69 (m, 1H),
1.87-1.96 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H); MS (ESI+) 524.1 (M+H)*

2-((Benzol[dlthiazol-6-ylmethyl)amino)-N-((2,3-dihydrobenzol[bl[1,4]dioxin-2-yl)m
ethyl)-5-(1-propyl-1H-pyrazol-4-ylnicotinamide (3)

fEEWISE RO AR FIET, (LEWM220 T IR, XUV F TV —)b-5-A )L A
FNALTIVy, N7ebELAE Iy —L-5-Aar@BaefA0nTialkl ik,
'H NMR (400 MHz, CDCls) & = 8.94 (s, 1H), 8.53 (t, J = 5.6 Hz, 1H), 8.39 (d, J = 2.0 Hz,
1H), 8.08 (d, J = 8.4 Hz, 1H), 7.96 (s, 1H), 7.68 (s, 1H), 7.65 (d, J = 2.4 Hz, 1H), 7.54 (s,
1H), 7.52-7.56 (m, 1H), 6.85-6.92 (m, 4H), 6.52 (t, J= 6.0 Hz, 1H), 4.89 (d, J= 6.0 Hz, 2H),
4.39-4.43 (m, 1H), 4.33 (dd, J=2.4, 11.6 Hz, 1H), 4.11 (t, J= 7.2 Hz, 2H), 4.02 (dd, J= 7.2,
11.6 Hz, 1H), 3.83-3.90 (m, 1H), 3.63-3.71 (m, 1H), 1.87-1.96 (m, 2H), 0.95 (t, J = 7.2 Hz,
3H); MS (ESI+) 541.1 (M+H)*

N-((2,3-Dihydrobenzo[bl[1,4]dioxin-2-yl)methyl)-2-(((2,3-dihydrobenzofuran-6-yl)
methyl)amino)-5-(1-propyl-1H-pyrazol-4-yl)nicotinamide (4)

ILAEMISL RO AR ET, (EAHW2220 T Ik, T o LEe T Y —L-5-RK
0y E AW TARKL T,
'H NMR (400 MHz, CDCls) 8 = 8.58 (d, J= 2.4 Hz, 1H), 8.42 (d, J= 2.4 Hz, 1H), 8.35-8.39 (m, 1H), 7.79
(s, 1H), 7.67 (s, 1H), 6.96 (s, 1H), 6.93 (dd, J= 1.2, 8.0 Hz, 1H), 6.80-6.90 (m, 3H), 6.71-6.78 (m, 2H),
5.93 (dd, /= 1.2, 11.4 Hz, 2H), 5.45 (s, 2H), 4.30-4.33 (m, 1H), 4.25 (dd, J= 2.4, 11.6 Hz, 1H), 4.12 (t, J=
7.2 Hz, 2H), 3.90 (dd, J= 7.2, 11.6 Hz, 1H), 3.77-3.84 (m, 1H), 3.67-3.76 (m, 1H), 1.87-1.98 (m, 2H), 0.95
(t, J= 7.2 Hz, 3H); MS (ESI+) 528.2 (M+H)*

2-((Benzoldl[1,3]dioxol-5-ylmethyl)amino)-N-((2,3-dihydrobenzo[b][1,4]ldioxin-2-y
Dmethyl)-5-(1-propyl-1H-pyrazol-4-yl)nicotinamide (5)
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ILEWIBL RO/ FTIET, (EEW220 7 B IR, 1,3-_ Y P4 F YV —)L-5-
ANVAFALT Iy, NTub LTy —-5-7a iz RnTam LT,
'H NMR (400 MHz, CDCls) § = 8.39 (d, J= 2.0 Hz, 1H), 8.22 (m, 1H), 7.67 (s, 1H), 7.63 (d,
J=2.0 Hz, 1H), 7.54 (s, 1H), 6.85-6.89 (m, 5H), 6.85 (d, /= 8.0 Hz, 2H), 6.75 (d, J= 8.0 Hz,
2H), 6.53 (m, 1H), 5.92 (s, 2H), 4.62 (d, J= 5.6 Hz, 2H), 4.39-4.41 (m, 1H), 4.33 (dd, J= 2.4,
11.2 Hz, 1H), 4.11 (t, J = 6.8 Hz, 2H), 4.02 (dd, J = 6.8, 12.0 Hz, 1H), 3.81-3.88 (m, 1H),
3.61-3.70 (m, 1H), 1.88-1.97 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H); MS (ESI+) 528.1 (M+H)*

(R)-2-((Benzoldl[1,3]dioxol-5-ylmethyl)amino)-N-((2,3-dihydrobenzo[b][1,4]dioxin
-2-y)methyl)-5-(1-propyl-1 H-pyrazol-4-yl)nicotinamide (6)

ILEWISE RO AR TET ALAEM220RIE, N7 o LY 7Y —)L-5-" 0 ViR
EHWTHERL 2,
'H NMR (400 MHz, CDCl5) & = 8.38 (d, J = 2.0 Hz, 1H), 8.13-8.25 (m, 1H), 7.67 (s, 1H), 7.63 (d, J = 2.0 Hz, 1H),
7.53 (s, 1H), 6.83-6.88 (m, 5H), 6.85 (d, J = 8.0 Hz, 2H), 6.75 (d, J = 8.0 Hz, 2H), 6.53 (m, 1H), 5.92 (s, 2H), 4.63 (d,
J=5.6 Hz, 2H), 4.39-4.41 (m, 1H), 4.33 (dd, J = 2.4, 11.2 Hz, 1H), 4.11 (t, J = 6.8 Hz, 2H), 4.02 (dd, J = 6.8, 12.0 Hz,
1H), 3.80-3.88 (m, 1H), 3.61-3.70 (M, 1H), 1.88-1.97 (m, 2H), 0.94 (t, J = 7.2 Hz, 3H): MS (ESI+) 528.2 (M+H)"

(9-2-((Benzoldl[1,3]dioxol-5-ylmethyl)amino)-N-((2,3-dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)-5-(1-propyl-1 H-pyrazol-4-yl)nicotinamide (7)

LEWISL RO G FIET, NTrEALET Y —-5-Aa rBEHVWTERL
72
'H NMR (400 MHz, CDCl5) § = 8.38 (d, J = 2.0 Hz, 1H), 8.12-8.22 (m, 1H), 7.68 (s, 1H), 7.63 (d, J = 2.0 Hz, 1H),
7.53 (s, 1H), 6.82-6.90 (m, 6H), 6.77 (d, J = 8.0 Hz, 2H), 6.50-6.55 (m, 1H), 5.92 (s, 2H), 4.61 (d, J = 5.6 Hz, 2H),
4.40-4.42 (m, 1H), 4.33 (dd, J = 2.4, 11.2 Hz, 1H), 4.11 (t, J = 6.8 Hz, 2H), 4.02 (dd, J = 6.8, 12.0 Hz, 1H), 3.80-3.88
(m, 1H), 3.61-3.68 (M, 1H), 1.86-1.95 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H); MS (ESI+) 528.3 (M+H)"

(9)-2'-Chloro- N-((2,3-dihydrobenzol[bl[1,4]dioxin-2-yl)methyl)-6-(((2,3-dihydroben
zofuran-6-yl)methyl)amino)-[3,4'-bipyridine]-5-carboxamide (8)

{EEMIBL RO AR FIET, 2-7anb P r-d4-RAurBrHWTAHERKLTT,
'H NMR (400 MHz, CDCl,) & = 8.59-8.64 (m, 1H), 8.52 (d, J = 2.0 Hz, 1H), 8.35 (d, J = 5.6 Hz, 1H), 7.79 (d, J = 2.0
Hz, 1H), 7.40 (s, 1H), 7.31 (d, J = 7.2 Hz, 1H), 7.13 (d, J = 7.2 Hz, 1H), 6.75-6.91 (m, 7H), 4.70 (d, J = 5.6 Hz, 2H),
4.55 (t, J = 8.6 Hz, 2H), 4.39-4.45 (m, 1H), 4.33 (dd, J = 2.0, 11.6 Hz, 1H), 4.03 (dd, J = 7.2, 11.6 Hz, 1H), 3.82-3.89
(m, 1H), 3.63-3.72 (m, 1H), 3.17 (t, J = 9.8 Hz, 2H); MS (ESI+) 528.1 (M+H)*

(9)-2-((Benzold]l[1,3]dioxol-5-ylmethyl)amino)- N-((2,3-dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)-5-morpholinonicotinamide (9)

LEMIBE RO AR FIET, 1,3 Y VA XY — L5 A L AF LT I, EL
AU EHWTARKLE,
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'H NMR (400 MHz, CDCly) § = 8.40 (d, J = 2.4 Hz, 1H), 7.79-7.82 (m, 1H), 7.27 (s, 1H), 6.78-6.91 (m, 6H), 6.74 (d,
J=8.0 Hz, 1H), 6.42-6.55 (m, 1H), 5.94 (d, J = 16.0 Hz, 1H), 5.91 (s, 2H), 4.56 (d, J = 5.6 Hz, 2H), 4.35-4.41 (m, 1H),
4.31 (dd, J = 2.4, 11.6 Hz, 1H), 3.86 (t, J = 4.8 Hz, 2H), 3.78-3.86 (m, 3H), 3.60-3.67 (m, 1H), 3.00 (t, J = 4.8 Hz, 2H),
2.96-3.00 (M, 2H); MS (ESI+) 505.1 (M+H)"

N-(((9)-2,3-Dihydrobenzolbl[1,4]dioxin-2-yl) methyl)-2-(((2,3-dihydrobenzofuran-6
-yDmethyl)amino)-5-(2,6-cis-dimethylmorpholino)nicotinamide (10)

ICAEWMIBL RO AR GTIET., 2,63 AV AFALEARY VEHNTARKLE,
'H NMR (400 MHz, CDCly) 5 = 8.02 (d, J = 2.8 Hz, 1H), 7.91 (t, J = 5.6 Hz, 1H), 7.24 (d, J = 2.8 Hz, 1H), 7.11 (d, J
= 7.2 Hz, 1H), 6.82-6.92 (M, 6H), 6.44 (t, J = 5.6 Hz, 1H), 4.60 (d, J = 6.0 Hz, 2H), 4.57 (d, J = 8.8 Hz, 1H), 4.54 (t, J
= 8.6 Hz, 2H), 4.36-4.42 (m, 1H), 4.31 (dd, J = 2.4, 11.6 Hz, 1H), 4.00 (dd, J = 7.0, 11.4 Hz, 1H), 3.74-3.85 (m, 4H),
3.60-3.67 (M, 1H), 3.12-3.21 (m, 5H), 2.39 (t, J = 10.4 Hz, 2H), 1.25 (s, 3H), 1.24 (s, 3H); MS (ESI+) 530.4 (M+H)"

2-((Benzo[dl[1,3]dioxol-5-ylmethyl)amino)-5-(8-0xa-3-azabicyclo[3.2.1]octan-3-yl)
-N-(((S)-2,3-dihydrobenzo[bl[1,4]dioxin-2-yl)methyl)nicotinamide (11)

ILEMIBLE RO AR FIET, 1,3 XV VFFY — -5 A LV AF LT I, 8
FxV-3-7Hvrrnl321l4 7 ¥ 2 HNTERLT,
'H NMR (400 MHz, CDCl,) 6 = 7.97 (d, J = 4.8 Hz, 1H), 7.63 (t, J = 5.6 Hz, 1H), 7.15 (d, J = 3.2 Hz, 1H), 6.85-6.92
(m, 5H), 6.82 (d, J = 8.0 Hz, 1H), 6.74 (d, J = 8.0 Hz, 1H), 6.48 (t, J = 5.6 Hz, 1H), 5.92 (s, 1H), 4.56 (d, J = 5.6 Hz,
2H), 4.46 (brs, 1H), 4.36-4.42 (m, 1H), 4.33 (dd, J = 2.2, 11.4 Hz, 1H), 4.01 (dd, J = 7.2, 11.4 Hz, 1H), 3.79-3.86 (m,
1H), 3.60-3.68 (m, 1H), 3.09 (d, J = 11.2 Hz, 2H), 2.97 (dd, J = 2.0, 11.2 Hz, 2H), 2.00 (s, 2H), 1.99 (s, 2H); MS
(ESI+) 531.1 (M+H)"

(9)-1'-Acetyl-6-((benzold][1,3]dioxol-5-ylmethyl)amino)-N-((2,3-dihydrobenzol[b][1
,4ldioxin-2-yl)methyl)-1',2',3',6'-tetrahydro-[3,4'-bipyridine]-5-carboxamide (12)
IEEMISERBDAK TIET, 1,30 Y V4% Y —-b- A L AF LT I 1-
7Y FIN-3,6-P b Ku-2H- U Yo -4- Ko rigidaHWTEaE/kL 7=,
1H NMR (400 MHz, CDCls) 5 = 8.29-8.33 (m, 1H), 8.31 (d, J=2.0 Hz, 0.5H), 8.26 (d, J= 2.0
Hz, 0.5H), 7.62 (d, J = 2.0 Hz, 0.5H), 7.58 (d, J = 2.0 Hz, 0.5H), 6.79-6.91 (m, 6H),
6.68-6.77 (m, 2H), 5.92 (s, 2H), 4.61 (d, J= 5.6 Hz, 1H), 4.35-4.45 (m, 1H), 4.32 (dd, J= 2.4,
11.6 Hz, 1H), 4.20-4.23 (m, 1H), 4.10-4.13 (m, 1H), 4.01 (dd, J = 7.2, 11.6 Hz, 1H),
3.76-3.85 (m, 2H), 3.60-3.69 (m, 2H), 2.43-2.55 (m, 2H), 2.16 (s, 1.5H), 2.13 (s, 1.5H); MS
(ESI+) 543.1 (M+H)+*

N-(((S)-2,3-Dihydrobenzolbl[1,4]dioxin-2-yl) methyl)-2-(((2,3-dihydrobenzofuran-6
-y)methyl)amino)-5-(8-isopropyl-8-azabicyclo[3.2.1]oct-3-en-3-yl)nicotinamide
(14)

IEEMISLERED G TET KK TR TNA Y 7aibzirH> 2 & THR LT,
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'H NMR (400 MHz, CDCl3) § = 8.29 (d, J = 2.4 Hz, 1H), 8.23-8.26 (m,1H), 7.56 (d, J = 2.4 Hz, 1H), 7.12 (d, J = 7.6
Hz, 1H), 6.77-6.92 (M, 6H), 6.44-6.74 (m, 1H), 6.12 (d, J = 5.6 Hz, 1H), 4.65 (d, J = 9.6 Hz, 2H), 4.54 (t, J = 8.4 Hz,
2H), 4.37-4.42 (m, 1H), 4.32 (dd, J = 2.4, 11.6 Hz, 1H), 4.01 (dd, J = 6.8, 11.6 Hz, 1H), 3.80-3.87 (m,1H), 3.69-3.77
(m, 2H), 3.61-3.67 (m, 1H), 4.32 (dd, J = 2.0, 12.0 Hz, 1H), 4.00 (dd, J = 7.6, 11.2 Hz, 1H), 3.75-3.84 (m, 1H),
3.60-3.68 (m, 1H), 3.17 (t, J = 8.8 Hz, 2H), 2.76-2.82 (m, 1H), 1.86-1.94 (m, 1H), 1.19 (s, 3H), 1.13 (s, 3H); MS
(ESI+) 567.4 (M+H)"

IKEBIBICEEND T AT VI~ — DL B

{tEM13 (2.0 g) X A &ALt CHIRALCEL™ OZ-H#% 7 A (50 mm ¢ X250
mmL) 214>V =27 ar¥%n03gdoau—KL, 7 r=bhU/IAZ ) =LY
TF T 2 =90/10/0.1% B EHAHIEMS & L CHR#HS9 mL/min TIRH S5 2 & TR
KaEoEELTc, REFRMT240 42— 27 LT 5y L, RFRHI 4402 — 27 L3
HWE Sy EE  THEIES 2L TENLENfirst eluted isomer (590 mg, 30%) .
second eluted isomer (610 mg, 31%) & L CTH L 7=,
First eluted isomer
'H NMR (400 MHz, CDCls) & = 8.30 (m,1H), 8.23 (s, 0.55H), 8.16 (s, 0.45H), 7.66 (s, 0.45H),
7.57 (s, 0.55H), 7.08 (d, J= 7.8 Hz, 1H), 6.79-6.90 (m, 5H), 6.76 (s, 1H), 6.23 (d, J= 5.6 Hz,
1H), 4.95 (m, 0.45H), 4.84 (m, 0.55H), 4.65 (d, J = 5.2 Hz, 1H), 4.50 (t, J = 8.8 Hz, 2H),
4.30-4.40 (m, 2H), 4.32 (dd, J= 2.0, 12.0 Hz, 1H), 3.96 (dd, /= 7.8, 11.2 Hz, 1H), 3.70-3.83
(m, 1H), 3.55-3.65 (m, 1H), 3.15 (t, J = 8.8 Hz, 2H), 3.03-3.13 (m, 0.55H), 2.83-2.93 (m,
0.45H), 2.23-2.35 (m, 1H), 2.07-2.18 (m, 2H), 2.11 (s, 1.35H), 2.07 (s, 1.65H), 1.60-1.78 (m,
1H)
Second eluted isomer
'H NMR (400 MHz, CDCls) § = 8.32 (m,1H), 8.24 (s, 0.55H), 8.17 (s, 0.45H), 7.65 (s, 0.45H),
7.56 (s, 0.55H), 7.10 (d, J= 7.6 Hz, 1H), 6.80-6.95 (m, 5H), 6.79 (s, 1H), 6.23 (d, J= 5.6 Hz,
1H), 4.94 (m, 0.45H), 4.90 (m, 0.55H), 4.64 (d, J = 5.2 Hz, 1H), 4.53 (t, J = 8.8 Hz, 2H),
4.32-4.41 (m, 2H), 4.32 (dd, J= 2.0, 12.0 Hz, 1H), 3.98 (dd, J= 7.6, 11.2 Hz, 1H), 3.72-3.85
(m, 1H), 3.56-3.68 (m, 1H), 3.14 (t, J = 8.8 Hz, 2H), 3.04-3.15 (m, 0.55H), 2.84-2.91 (m,
0.45H), 2.24-2.37 (m, 1H), 2.08-2.17 (m, 2H), 2.10 (s, 1.35H), 2.07 (s, 1.65H), 1.63-1.80 (m,
1H)

BAEDHKEYMERK

2-Hydroxy-5-iodonicotinic acid (47)

2-bE Fr$r=aF 46 (24 g, 173 mmol) EN-I—FRXZ7 A I K (50.5g,
224 mmol) ®DMF (300 mL) iR Z N L7222 6 EIR CLRFMBE+FE L. 50°C T200kf
ML Lz, 250 mLODMFZ B /E& L L, /K (400 mL) % J0x =& CT1KR# ., 0C
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TIRMBHE L, AEWZABICTEIRL, A% 7 —/ (200 mL) [Z%#& L T2k
MLz, EAERZAIL, A%/ —)b (40mL) THHL, wHEIEDZ L TlE
MaTHE s aEm E L7 (38.4¢g, 76%) ,

'H NMR (400 MHz, CDCls) 6 = 8.41 (d, J= 2.4 Hz, 1H), 8.23 (d, /= 2.4 Hz, 1H); MS (ESI+)
265.9 (M+H)*

Ethyl 2-chloro-5-iodonicotinate (48)

It&¥47 (29.8 g, 107 mmol) | ¥tF 4 =1 (78 mL,) . DMF (1.5 mL) DiE
B ETOC CARF ¥R L7z, WA WER £ L, OSKIZDME (6 mL) %% 7=,
A (200 mL) | fafnpkeAKkFEF MY U AKEKR (200 mL) ZIEFEICWY -V &Mz
7=. KIS A1 MEEEE TpH4 L LT, W T2/, 0CT—Wee L7, REAWE 5
WML, KT L, MBEISE2 2L THEIK (2-7rm-5-3—F=aF g 27g) %
fle, BEKREZ 7 mrko s (135 mL) IZ8#E LIE/TFT A =1 (13.9 mL) %% T30
SMEGEE L7z, DMF (0.5 mL) &¥ifbF 4=/ (27.8mL) 23 HICMx 5 LT
ORISR BER &R ORISR Z LSREMBGER Lz, FUSHZHEA L, &
BEAEAWBMITEE R L%, =% 7 —/ (185 mL) Z20CTw-< W timx, 0CT15%7,
IR T30 M Lo, RONKZ W)L FHRM L. FEe—F /L (270 mL) & fafn R K
FF MU U AKEK (185 mL) #Mx CTHEL L, AHELDHEEL. K82 EBE
F (185 mL) THIH L72%., A¥EL* A b TRafMmBE K CHRE L, KGR
MU DLATHELLE, WEZBIEREL, BEZ VISV T L Iu~x NI T T 4
— (FEfe— F v : n-~F % -=0:10020:80) THET L LI v{LAW4a8E A
& & LT (27.25 g, 95%) .

'H NMR (400 MHz, CDCl5) 6 = 8.70 (d, J = 2.0 Hz, 1H), 8.41 (d, J = 2.0 Hz, 1H), 4.42 (q, J = 7.2 Hz, 2H), 1.42 (t, J
=7.2 Hz, 3H) ; MS (ESI+) 311.9 (M+H)"

Ethyl 2-((benzol[d][1,3]dioxol-5-ylmethyl)amino)-5-iodonicotinate (49)

A48 (26.2 g, 84 mmol) L3 4-AFL oV FFT RPN T I (25.4g,168
mmol) ODEREGWZ110°C T30 L, S HI1C110°C T3 & & L 7=, KISk % 80°C
HmAHA L, 7 F=FU L (260 mL) &7k (260 mL) %% CT80C C1HFfE#E#E L
oo BUSH ZREICHERGBH L%, OCTIRNMEBHRL, FEWZARLTT® =
FULEKRDLTESY (30 mL) TE Lz, BIEFTHZBEIEDLZ L TILEW49E
WIREER E LT (32.42 g, 96%) .
1H NMR (400 MHz, CDCls) 8 = 8.41 (d, J= 2.4 Hz, 1H), 8.33 (d, J= 2.4 Hz, 1H), 8.25 (bs,
1H), 6.84 (d, J= 1.2 Hz, 1H), 6.80 (dd, J= 1.2, 8.0 Hz, 1H), 6.75 (d, J= 8.0 Hz, 1H), 4.60
(d, J=5.6 Hz, 2H), 4.31 (q, J = 7.2 Hz, 2H), 1.37 (t, J= 7.2 Hz, 3H) ; 13C NMR (100MHz,
CDCls) 6 = 166.4, 158.9, 157.0, 147.8, 146.9, 146.7, 133.0, 120.8, 108.5, 108.3, 100.9, 61.2,
44.6, 14.2; MS (ESI+) 427.0 (M+H)+
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Ethyl 5-(83-amino-3-methylbut-1-yn-1-y1)-2-((benzold]l[1,3]dioxol-5-ylmethyl)-
amino)nicotinate (50)

{t&Wm49 (25 g, 58.7 mmol) . 2-A F/L-3-7F L -2-7 2 (6.34 g, 76 mmol) .

PdCl2(PPhs)z (1.24 g, 1.76 mmol) . = 7 {k#l (I) (0.335 g, 1.76 mmol) & KV
TFNLT I (125 mL) o7& b=k U/ (125 mL) $#EK % 60°C T3 AE# L
Too BOSWKIZHERE = F v (500 mL) &7k (500 mL) ZMx CTHHEL., AWML, 5
WIZHERE — F )L (500 mL) Z#/MMX CHBEEZ 7BEL ., 28%7 »E=U LKEWK. #
AT =0 AKEHK, fafnBEKCTHE L, BAKMET MY v ATHEL
BAHAWL CIEMAEREREL, BEEZ7 F=FY v (125mL) —/K (125 mL) »»
LEAMMmT DI L TIHEWBOZRIKEARE A L L THRZ (20.2 g 90%) .
1'H NMR (400 MHz, CDCls) & = 8.35 (bs, 1H), 8.31 (d, J= 2.0 Hz, 1H), 8.13 (d, J = 2.4 Hz,
1H), 6.85 (d, J= 1.2 Hz, 1H), 6.81 (dd, J= 1.2, 8.0 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 5.92
(s, 2H), 4.64 (d, J= 5.6 Hz, 2H), 4.31 (q, J= 7.2 Hz, 2H), 1.49 (s, 6H),1.38 (t, J = 7.2 Hz,
3H) ; 13C NMR (100MHz, CDCls) § = 167.0, 157.0, 156.1, 147.8, 146.7, 142.4, 133.1, 120.8,
108.3, 108.2, 107.4, 105.6, 100.9, 97.1, 77.0, 61.0, 45.8, 44.7, 32.0, 14.3; MS (ESI+) 382.1
M+H)+

5-(3-Acetamido-3-methylbut-1-yn-1-y1)-2-((benzol[d][1,3]dioxol-5-ylmethyl)amino)
nicotinic acid (51)

fE&®50 (20.2¢g) 7R/ (190 mL) XXMV =F 17 2> (29.5 mL)
WK Z0CIzmA L, k7 'F v (4.9 mL, 68.7 mmol) #1553 017 Tp-< v &N
RTce OSHWKZO0CTL15%y, EiR T2 M L, W2 BER E L7, REICHR
F v (600 mL) &7k (300mL) #/MMX THEL., AELRMRKREAKEZEST M) U LA
KB, FrRMERBAKFZET MU U LAKERKR, i RE K CIERESR Lz, WK% E
AKEEfEF F U v ATHAKL TAE, BIERME L., ZEICTHF (100 mL) #/Mx T
SOICHERMEST 22 & TREAMKRYE (23.84 ¢g) #6G7-, MkBHEELA X /) —

(106 mL) & THF (106 mL) (222 L. 1 MAEILF bV 7 AKEIKR (106 mL) %
Mz 7=, KIS Z50C CIRFREBH L, 0CIcmA L=%1 MR (106 mL) Zw -
<Mz CcHfnLz, AREHEZBEREEL, BEB—~F /L (660 mL) CTHiiL TH
BelE Z fafn K T L, BB T N U LATHAKL TAR L7, W %2 BEH
RL7EEEZ7 2 b=1F U (210 mL) ([C8E L8OCIZMBN L CTIRFH#EAE L 7-, &
BIKEZBE LN H0CETHAL, 0OCTEIHICIRMMBH Lz, BEEZ AL, K
WMLET7E =R LTHEHEL.BETEZRESIELZ L TEEMBIZRFEARKE L
TH7= (19.87 g, 95%)
'H NMR (400 MHz, DMSO-ds) & = 8.52 (t, J= 5.6 Hz, 1H), 8.24 (d, J= 2.4 Hz, 1H), 7.98 (d,
J=2.4Hz, 1H), 7.96 (s, 1H), 6.90 (d, J= 1.2 Hz, 1H), 6.4 (d, J= 8.0 Hz, 1H), 6.80 (dd, J =
1.6, 8.0 Hz, 1H), 5.97 (s, 2H), 4.59 (d, J = 4.8 Hz, 2H), 1.80 (s, 3H), 1.56 (s, 6H) ; 13C NMR
(100MHz, CDCls) & = 169.5, 168.1, 156.7, 155.0, 147.3, 146.1, 142.3, 133.4, 120.5, 108.1,
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108.0, 106.6, 106.0, 100.8, 94.3, 76.5, 46.7, 43.6, 29.0, 23.3; MS (ESI+) 396.1 (M+H)*

5-(3-Acetamido-3-methylbut-1-yn-1-y1)-2-((benzo[d][1,3]dioxol-5-ylmethyl)amino)
- N-(3-chloro-4-methoxybenzyl)nicotinamide (38)

It&W51 (12.7¢,32.1mmol) &3-7mm-4-2A hF IR 7 I UHEE (8.02
g, 38.5 mmol) ®DMF (127 mL) IAERICOCTY A4 Y 7oL F 7 I v (16.8 mL)
EBOPiR ¥ (15.63 g, 35.3 mmol) Z# Mz COC C2WFM M L 7=, NI % HEfs = 7
(900 mL) & n-~F v (450 mL) TAHM L. AHEZK (600 mL) | fafnfxk
fekFEF MU U LKEK (300 mL) . /&K (600 mL) . fafif&if/K (600 mL) TIH
WP Uiz, Wik%Z KBS MY 7 ATHAKL, A8 L CTHEEZBIEREE LR,
BEIZT7TE M=KV (88 mL) M TMEAL -, BWEKIZ/K (88 mL) %Iz,
SOCTCIFFRI MBI L%, B LT EFDP oLV LEO0CETHA L, BEEE AL,
KB L7 R=bFU b K =1L1IEKRTHEEFLT, BETHEBESESDZLETILEY
38 AEK L L TH7 (16 g, 91%)

1'H NMR (400 MHz, CDCls) & = 8.60 (bs, 1H), 8.25 (d, J = 2.0 Hz, 1H), 7.62 (d, J = 2.0 Hz,
1H), 7.35 (d, J = 2.0 Hz, 1H), 7.19 (dd, J = 2.4, 8.4 Hz, 1H), 6.90 (d, J = 8.4 Hz, 1H), 6.85
(d, J=1.6 Hz, 1H), 6.80 (dd, J = 1.6, 8.0 Hz, 1H), 6.74 (d, J = 8.0 Hz, 1H), 6.53 (bs, 1H),
5.92 (s, 2H), 5.65 (bs, 1H), 4.60 (d, J = 5.6 Hz, 2H), 4.45 (d, J = 5.6 Hz, 2H), 3.89 (s, 3H),
1.96 (s, 3H), 1.69 (s, 6H); 13C NMR (100MHz, CDCls) § = 169.7, 167.6, 156.5, 154.8, 154.5,
147.7, 146.6, 137.8, 133.2, 131.3, 129.9, 127.4, 122.6, 120.8, 112.2, 109.1, 108.3, 108.2,
106.2, 100.9, 93.0, 78.2, 56.2, 48.2, 44.7, 42.8, 29.4, 24.2; MS (ESI+) 549.1 (M+H)*; HRMS
(FAB) Calc.d for C20Hs0CIN4Os*: 549.1905; Found: 549.1935; HPLC purity 97.2 % (5.84

min).

4-Bromo-2-(difluoromethyl)-1-methylbenzene (53)

K L7s-7 2 E-2-AF LR XT7 )Tk KB2 (3.0g,15.1 mmol) Y7 mu A
% v (60 mL) R ICDAST (6 mL, 45.4 mmol) #ww->< YV x, KIEKE%Z0CT1
WRefd], =R C2REMMIL L7z, bz Y7 um 2% (60mL) THRL, 0CIZH
AUk, K (30mL) Z#Mx7z, AHEZ oML TR REKCTHlE L. EAKHER
TRV TATHALEZ, PBBEEZBIEEEL, YV WSV D T L Ie~x NI T T
4 — (FFBR = F )L : n-~F ¥ = 0:10024:96) THHT 252 L TLAWE3% A
KE L LTHE (2.62¢g, 79%) .

'H NMR (400 MHz, CDCls) 6 = 7.64 (d, /= 0.8 Hz, 1H), 7.47 (dd, J= 0.8, 8.0 Hz, 1H), 7.10
(d, J= 8.0 Hz, 1H), 6.70 (t, J = 55.0 Hz, 1H), 2.37 (s, 3H) ; MS (ESI+): compound did not

ionize under the condition.

3-(Difluoromethyl)-4-methylbenzonitrile (54)
L& %53 ( 2.62 g, 11.85 mmol) . ¥ 7 {b#l (2.12 g, 23.7 mmol) O U ¥
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(1.3 mL) . DMF (1.3 mL) ®#EZz~A 70 v x— 7 BB FMETF T190°C1.5KF M
B L-, KIBEZOCIZHAIL, REWZIEN L, FEfE =5/ (200 mL) THHE L
oo ARZn~F V% (65mL) THINL., KEfafREAKTHE L, BEAEET -
U ATBAKLE, ik, WIEZBIEREL, BREZ VDTSNV DT A~ T
77 4— (HE—F /L p-~FH%2=0:100=27:73) THR T 25 Z & TILAEWE4%E A
tEE L L CiRe (1.73 g, 87%) .
1H NMR (400 MHz, CDCls) § = 7.81 (s, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.36 (d, J = 8.0 Hz,
1H), 6.76 (t, J = 55.0 Hz, 1H), 2.51 (s, 3H) ; MS (ESI+) 186.1 (M+H:0+H)*

(3-(Difluoromethyl)-4-methylphenyl)methanamine (55)

{b&¥54 (1.92¢g,11.52mmol) . 5%/X7 V7 Ajk#%E (386 mg) . 4 Miifg > v 4
¥ W (7.7mL) . A% /=) (77T mL) ORAEMEZKFZEFEHK T, =ik CT6H
ML Lz, RICERZAE L, AIRZBETREME L, RiEE2 Y= Froo—T7 1 (26
mL) (CRW L, ER TR Lz, EEzARL, V=2 F ALz —FT L THE L
BWE TR E L2 & Tlhambbr AREIKE LTHE (2.33g,97%) .

'H NMR (400 MHz, MeOD) & = 7.63 (s, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.37 (d, J = 8.0 Hz,
1H), 6.95 (t, J = 55.0 Hz, 1H), 4.13 (s, 2H), 2.50 (s, 3H); MS (ESI+) 172.1 (M+H)*

Ethyl 2-((benzold][1,3]dioxol-5-ylmethyl)amino)-5-bromonicotinate (57)
5-7mE-2-/7/mn=aF U F/N56 (27g,102 mmol) &£3,4-AF L U4 X
RV T I (8309 g, 204 mmol) DRAWMAZ110C T164## L7z, KIS HHELT
THICON, MABORIGHKN BABEK~E LML, BOAEAKZAKTTVIEL,
Fefe — 1 (500 mL) ICEE S 72, BMBRZ300MHEL., NEWziEELLE, A
WEKERMFBEAKTHEE L, BAMREBT FY Y ATHAKLEEZ, A8 L CTHES A2
R ELRE, BiEZ VDTN ATAIu~ NI T 74— (Yranmr A Zy) [ZTH
"I L TleambTeAtEKRLE LTHREZ (17.34 g, 45%)
'H NMR (400 MHz, CDCls) 6 = 8.30 (d, /= 2.8 Hz, 1H), 8.24 (bs, 1H), 8.21 (d, J = 2.8 Hz,
1H), 6.84 (d, J= 1.2 Hz, 1H), 6.81 (dd, J = 1.6, 8.0 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 5.93
(s, 2H), 4.61 (d, J = 5.6 Hz, 2H), 4.32 (q, J = 7.2 Hz, 2H), 1.37 (t, J = 7.2 Hz, 3H); MS
(ESI+) 381.0 (M+H)+*

J

Ethyl 2-((benzold][1,3]dioxol-5-ylmethyl)amino)-5-(3-hydroxy-3-methylbut-1-yn-
1-yDnicotinate (58)

{tb&%57 (18.2 g, 48 mmol) . 3-A F/L-1-7F -3-4—/b (12.11 g, 144 mmol)
ORrYZF LT I (182 mL) Bk IZPACl2(PPhs): (1.68 g, 2.4 mmol) & = v {L4E
(I) (0.914 g, 4.8 mmol) ZMx TT7 /I EFEEA FRRIMBGRR Lz, NINKREZ B
U, UL TRM L, REKZ40°C THER = F v (364 mL) IZ8#® L. 7 A b
A LTE%, AREZREMENLT V=T AKEKR., K, fAFfEEK TIEXRESR L7,
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AT PV U LATHAKL, A LEEREZREREL, REZT7EF=FU L
(91 mL) —/K (46 mL) O FHiEMm T2 2 & TILAWB8Z HEaEK L L A7 (15.56
g, 85%) .
'H NMR (400 MHz, CDCls) & = 8.40 (t, J= 5.0 Hz, 1H), 8.38 (s, 1H), 8.33 (d, J = 2.0 Hz,
1H), 8.16 (d, J = 2.4 Hz, 1H), 6.85 (d, J = 1.6 Hz, 1H), 6.81 (dd, J = 1.6, 8.0 Hz, 1H), 6.75
(d, J=8.0 Hz, 1H), 5.93 (s, 2H), 4.64 (d, J= 5.6 Hz, 2H), 4.31 (q, J = 7.2 Hz, 2H), 2.01 (s,
1H), 1.62 (s, 6H), 1.38 (t, J = 7.2 Hz, 3H); 13C NMR (100MHz, CDCls) & = 166.9, 157.2,
156.2, 147.8, 146.8, 142.6, 133.0, 120.8, 108.3, 108.3, 106.8, 105.7, 100.9, 94.1, 79.2, 65.7,
61.1, 44.7, 31.6, 14.2; MS (ESI+) 383.1 (M+H)+*

2-((Benzo[dl[1,3]dioxol-5-ylmethyl)amino)-5-(3-hydroxy-3-methylbut-1-yn-1-yDni
cotinic acid (59)

{b&¥58 (15.54 g,40.6 mmol) ® A X / —)b (22.4mL) &KIZ1 MAKBRILT U
7 LKEW (81 mL) ZMM A TE0C T2 Lz, AMEELBIEEELLHE, 1
M KEK (81 mL) THM L, BFF—F LV CHM L7z, AME LMK Tk
WL, BAWKBT M) ULATHBEL, PBLIERERLZBIERELL, BEEZ7 b
=FUAPOEMET DI L TILEMBIZ A E R & L THL (12.7 g, 88%) .
1'H NMR (400 MHz, DMSO-des) 6 = 13.4 (bs, 1H), 8.62 (bs, 1H), 8.26 (d, J= 2.4 Hz, 1H), 8.00
(d, J=2.0 Hz, 1H), 6.90 (s, 1H), 6.84 (d, J= 8.0 Hz, 1H), 6.82 (d, J= 8.0 Hz, 1H), 5.97 (s,
2H), 4.58 (d, J= 5.2 Hz, 2H), 1.44 (s, 6H); MS (ESI+) 355.1 (M+H)*

3-(Difluoromethyl)-4-methylbenzyl 2-((benzold][1,3]dioxol-5-ylmethyl)amino)-5-
(3-hydroxy-3-methylbut-1-yn-1-yDnicotinate (39)

{b&¥59 (12.65 g, 35.7 mmol) . {LAM55 (8.9 g, 42.8 mmol) & A YV
LT F LT 22 (18.7 mL, 107 mmol) ®DMF (126 mL) % (2 0°C TBOP# 3 (17.37
g, 39.3 mmol) Z 1043/ TIMA, RKISHK Z0C Tl ., =i TIRFABEE L 72,
PSR 2 WEfR = F /v s~ F =201 TA IR L SRR BE K 3BT b U T LK IR
K. BRI R K THERGES L 7c, Wil z KBRS MY VLA THRBEL, SAHBEELE
WERBE L, EEZ 7 F=FY L (65mL) "6 HEMmT HZ L TLEWSIZ H
mEARE LTHE (16.08 g, 89%) .

'H NMR (400 MHz, CDCI) & = 8.60 (t, J = 5.4 Hz, 1H), 8.28 (d, J = 2.0 Hz, 1H), 7.59 (d, J = 2.4 Hz, 1H), 7.45 (s,
1H), 7.32 (dd, J = 3.2, 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 6.86 (d, J = 0.8 Hz, 1H), 6.81 (dd, J = 0.8, 8.0 Hz, 1H),
6.76 (t, J = 55.4 Hz, 1H), 6.74 (d, J = 4.0 Hz, 1H), 6.31 (t, J = 5.2 Hz, 1H), 5.93 (5, 2H), 4.61 (d, J = 5.6 Hz, 2H), 4.55
(d, J = 5.6 Hz, 2H), 2.43 (s, 3H), 1.59 (s, 3H), 1.56 (s, 3H); *C NMR (100MHz, CDCls) & = 167.4, 156.6, 154.8, 147.8,
146.7, 137.7, 135.9 (t, *Jcr = 4.4 Hz), 135.7, 133.1, 132.8 (t, Jc.r = 20.8 Hz), 131.7, 130.1, 125.3 (t, *Jc.r = 7.4 H2),
120.9, 114.1(t, YJer =238 Hz), 108.9, 108.4, 108.2, 106.1, 100.9, 94.4, 79.2, 65.7, 44.8, 43.4, 31.5, 18.2; MS (ESI+)
508.1 (M+H)"; HRMS (FAB) Calc.d for CygH,sF,N;O,": 508.2048; Found: 508.2013; HPLC purity 99.6 % (6.30 min).
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5-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-en-3-y1)-2-(((2,3-dihydrobenzofuran-6-yl)met
hyl)amino)-N-(2-phenoxyethyl)nicotinamide (34)

{EEWIB L FBEDO AR FTIET, 2272 /) F v FAT IV EHWTERKL -,
'H NMR (400 MHz, CDCly) & = 8.34 (m, 1H), 8.24 (d, J = 2.4 Hz, 0.55H), 8.17 (d, J = 2.4 Hz, 0.45H), 7.58 (d, J = 2.4
Hz, 0.45H), 7.51 (d, J = 2.4 Hz, 0.55H), 7.28-7.35 (M, 2H), 7.11 (d, J = 7.2 Hz, 1H), 6.95-7.00 (m, 1H), 6.92 (dd, J =
1.2, 8.8 Hz, 2H), 6.83 (d, J = 8.4 Hz, 1H), 6.79 (s, 1H), 6.74 (t, J = 6.0 Hz, 0.45H), 6.64 (t, J = 6.0 Hz, 0.55H), 6.22
(dd, J=1.2, 5.6 Hz, 1H), 4.94 (t, J = 4.8 Hz, 0.45H), 4.87 (t, J = 4.8 Hz, 0.55H), 4.64 (d, J = 5.6 Hz, 2H), 4.54 (t, J =
8.8 Hz, 2H), 4.33-4.37 (m, 1H), 4.14 (t, J = 5.2 Hz, 2H), 3.81 (q, J = 5.2 Hz, 2H), 3.16 (t, J = 8.8 Hz, 2H), 3.11 (dd, J
= 4.0, 17.2 Hz, 0.55H), 2.86 (dd, J = 4.0, 16.8 Hz, 0.45H), 2.25-2.37 (m, 1H), 2.11-2.19 (m, 2H), 2.10 (s, 1.35H), 2.07
(s, 1.65H), 1.89-1.97 (m, 1H), 1.70-1.85 (m, 1H); *C NMR (100MHz, CDCl,) & = 168.4, 167.1 [166.2], 160.4, 158.5,
157.0 [157.1], 148.6 [148.3], 140, 132.1 [130.1], 131.5 [131.9], 129.6 [129.6], 125.6, 124.7, 124.6 [126.3], 122.6
[122.5], 121.3 [121.3], 119.6, 114.6, 109.4 [109.7], 108.6, 71.3, 66.6 [66.6], 55.0 [50.8], 49.9 [53.6], 44.9, 39.5, 36.0
[37.4], 35.3 [33.9], 29.5, 28.7 [30.6], 21.7 [20.8], the minor counterparts of doubled signals due to rotamers are in the
brackets; MS (ESI+) 539.2 (M+H)" ; HPLC purity 92.2 % (4.87 min).

5-(8-Acetyl-8-azabicyclol[3.2.1]oct-3-en-3-y1)-2-((benzold][1,3]dioxol-5-ylmethyl)a
mino)-N-(2-phenoxyethylnicotinamide (35)

IEAEWISLE RO AR FIET, 2272 ) F VT F AT IV, 34-AF L IFFv
NRUVUNAT IV EHOVTER L,
'H NMR (400 MHz, CDCl,) § = 8.33 (m, 1H), 8.24 (s, 0.55H), 8.17 (s, 0.45H), 7.61 (s, 0.45H), 7.53 (s, 0.55H),
7.26-7.32 (m, 2H), 6.95-7.00 (m, 1H), 6.91 (d, J = 8.0 Hz, 2H), 6.85 (s, 1H), 6.80 (d, J = 8.4 Hz, 1H), 6.72-6.82 (m,
1H), 6.73 (d, J = 8.0 Hz, 1H), 6.22 (bs, 1H), 5.91 (s, 2H), 4.92 (t, J = 4.8 Hz, 0.45H), 4.85 (t, J = 4.8 Hz, 0.55H), 4.60
(d, J = 6.0 Hz, 2H), 4.33-4.37 (m, 1H), 4.09-4.16 (m, 2H), 3.75-3.83 (m, 2H), 3.06 (d, J = 16.0 Hz, 0.55H), 2.88 (d, J =
16.0 Hz, 0.45H), 2.25-2.37 (m, 1H), 2.08-2.19 (m, 2H), 2.09 (s, 1.35H), 2.06 (s, 1.65H), 1.89-1.97 (m, 1H), 1.70-1.85
(m, 1H); BC NMR (100MHz, CDCl3) 6 = 169.4, 167.1 [166.2], 158.5, 157.0 [156.9], 148.5 [148.2], 147.7, 146.6,
133.5, 131.7 [132.1], 129.6 [129.6], 129.6 [130.9], 124.6 [126.3], 122.7 [122.5], 121.3 [121.3], 120.7, 114.6, 109.4
[109.7], 108.3, 108.2, 100.9, 66.6 [66.6], 55.0 [50.8], 49.9 [53.6], 44.8, 39.5, 35.9 [37.4], 35.3 [33.8], 28.7 [30.5], 21.7
[20.8], the minor counterparts of doubled signals due to rotamers are in the brackets; MS (ESI+) 541.2 (M+H)" ;
HPLC purity 99.1 % (4.85 min).

5-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-en-3-yl)- N-(8-chloro-4-methoxybenzyl)-2-(((2,
3-dihydrobenzofuran-6-yl)methyl)amino)nicotinamide (36)

IEAEWISE RO AR FIET . 837 r R4 A FF IR LT I EHNWTARL
72
'H NMR (400 MHz, CDCls) 5 = 8.33 (g, J = 5.2 Hz, 1H), 8.22 (d, J = 2.0 Hz, 0.55H), 8.13 (d, J = 2.0 Hz, 0.45H), 7.59
(d, J = 2.0 Hz, 0.45H), 7.50 (d, J = 2.0 Hz, 0.55H), 7.34 (s, 1H), 7.20 (dt, = 2.0, 8.8 Hz, 1H), 7.10 (d, J = 8.0 Hz, 1H),
6.90 (d, J = 8.0 Hz, 1H), 6.86 (t, J = 5.4 Hz, 0.45H), 6.82 (dd, J = 1.2, 8.0 Hz, 1H), 6.79 (s, 1H), 6.68 (t, J = 5.4 Hz,
0.55H), 6.20 (dd, J = 5.2, 12.0 Hz, 1H), 4.86 (t, J = 5.6 Hz, 0.45H), 4.80 (t, J = 5.2 Hz, 0.55H), 4.64 (t, J = 5.2 Hz, 2H),
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453 (t, J = 8.8 Hz, 2H), 4.47 (d, J = 5.6 Hz, 2H), 4.25-4.35 (m, 1H), 3.89 (s, 3H), 3.16 (t, J = 8.8Hz, 2H), 3.03 (d, J =
16.0 Hz, 0.55H), 2.85 (d, J = 16.0 Hz, 0.45H), 2.25-2.37 (m, 1H), 2.09-2.16 (m, 1H), 2.02-2.09 (m, 1H), 2.06 (s,
1.35H), 2.03 (s, 1.65H), 1.89-1.97 (m, 1H), 1.70-1.85 (m, 1H); ®*C NMR (100MHz, CDCls) & = 167.9, 167.1 [166.3],
160.4, 154.6, 139.9 (br), 132.1 (br), 131.8 [132.5], 131.2, 129.9 [129.9], 127.4 [127.4], 125.6, 124.7, 124.7 [126.5],
122.8,122.6 [122.4], 119.6, 112.4, 108.6, 71.3, 56.2, 55.0 [50.8], 50.0 [53.6], 44.9, 42.9, 36.0 [37.4], 35.3 [33.8], 29.5,
28.7 [30.5], 21.6 [20.8], the minor counterparts of doubled signals due to rotamers are in the brackets (3 signals
corresponding to pyridine ring were not observed due to line broadening most possibly caused by amide rotation),

MS (ESI+) 573.1 (M+H)" ; HPLC purity 92.8 % (5.03 min).

5-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-en-3-y1)-2-((benzold][1,3]dioxol-5-ylmethyl)a
mino)-N-(8-chloro-4-methoxybenzyl)nicotinamide (37)
IEEMIBLAED G GIET, 8-/ rr-4- A RF I RUVULT IV, 34-AF L
VAFIARUAT I EAWTER LT,
'H NMR (400 MHz, CDCly) & = 8.46 (q, J = 5.6 Hz, 1H), 8.22 (d, J = 2.4 Hz, 0.55H), 8.13 (d, J = 2.4 Hz, 0.45H), 7.65
(d, J = 2.4 Hz, 0.45H), 7.54 (d, J = 2.4 Hz, 0.55H), 7.35 (t, J = 2.0 Hz, 1H), 7.20 (dt, J = 2.0, 8.8 Hz, 1H), 7.15 (m,
0.45H), 6.95 (m, 0.55H), 6.88 (d, J = 8.0 Hz, 1H), 6.84 (d, J = 1.6 Hz, 1H), 6.80 (dd, J = 1.6, 8.0 Hz, 1H), 6.73 (d, J
=7.6 Hz, 1H), 6.21 (d, J = 5.2 Hz, 0.55H), 6.17 (d, J = 5.2 Hz, 0.45H), 5.91 (s, 2H), 4.82 (t, J = 5.2 Hz, 0.45H), 4.77 (t,
J=5.2 Hz, 0.55H), 4.60 (d, J = 5.6 Hz, 2H), 4.70 (d, J = 5.6 Hz, 2H), 4.29-4.36 (m, 1H), 3.88 (5, 3H), 2.99 (d, J = 16.8
Hz, 0.55H), 2.85 (d, J = 16.8 Hz, 0.45H), 2.07-2.35 (m, 2H), 2.02-2.07 (m, 1H), 2.04 (s, 1.35H), 2.02 (s, 1.65H),
1.65-1.92 (m, 2H); *C NMR (100MHz, CDCl;) & = 168.0, 167.1 [166.3], 156.9 (br), 154.6, 148.5 (br), 147.8, 146.6,
133.4, 132.0 [130.1], 131.8 [132.6] (br), 131.2, 129.9 [129.9], 127.4 [127.4], 124.8 [126.5] (br), 122.7 [122.4], 122.7,
120.7 [120.8], 112.3, 109.3 (br), 108.3, 108.2, 100.8, 56.2, 55.0 [50.9], 50.0 [53.6], 44.8, 42.9, 36.0 [37.3], 35.3 [33.8],
28.7 [30.5], 21.6 [20.8], the minor counterparts of doubled signals due to rotamers are in the brackets; MS (ESI+)
575.2 (M+H)"* ; HPLC purity 97.4 % (4.97 min).

Ethyl 2-chloro-5-(3-hydroxy-3-methylbut-1-yn-1-yl)nicotinate (60)

{b&4a8 (2.0 g, 6.42 mmol) ® F U T F /L7 I v (20 mL) EIKIZ3-AF N-1-7
F > -3-4—/ (0.65 g, 7.7 mmol) . PdCl2(PPhs): (0.135 g, 0.19 mmol) & =3 vk
#i(I) (0.087 g, 0.19 mmol) ZIEKM X CTHISHK % 7 /v = RS T, 60°C T6REH
L, KIGEZE T A AL, ARZEMHML TSI DIV DT LI a~ NI T
74— (HFB=F N p-~F i o=114) THETLZ L THAEWe0Z i ARy E
ELTHE (1.1 g, 64%)

'H NMR (400 MHz, CDCl,) 8 = 8.50 (d, J=2.4 Hz, 1H), 8.15 (d, J =2.4 Hz, 1H), 4.43 (q, J=7.2 Hz, 2H), 1.63 (s, 6H),
1.42 (t, J=7.2 Hz, 3H); MS (ESI+) 268.0 (M+H)"; HPLC purity >99 % (4.05 min).

2-Chloro-5-(3-hydroxy-3-methylbut-1-yn-1-yl)nicotinic acid (61)
{E&%60 (1.22 g, 4.56 mmol) &1 MAKEE{LT MU 7 AKEK (9.11 mL) % A ¥
/= b (12 mL) FTHOCIKMIBH L7z, RIGIK A |IRITWHA L, A I 2 BT
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WELRLE, INEBRAKBEKRTHML T F LTIt L7, AHE % EKE
FUDTATHAKL, A8, BT 22 & TlhEWeLE R EARBEKE L THZ (1.1 g,
100%) .

'"H NMR (400 MHz, CDCly) &= 8.49 (d, J=2.4 Hz, 1H), 8.21 (d, J=2.4 Hz, 1H), 1.56 (s, 6H); MS (ESI+) 240.0
(M+H)"; HPLC purity 95.6 % (3.19 min)

2-Chloro-N-(3-(difluoromethyl)-4-methylbenzyl)-5-(3-hydroxy-3-methylbut-1-yn-1
-yDnicotinamide (62)

L& %61 (800 mg, 3.34 mmol) . 3-F 7 /LA XAF)L-4-AF LR PLT I (762

mg, 3.67 mmol) . VA VY Fut Lz F 7 I (1.75 mL) ®DMF (16 mL) %%
IZBOP## (1.62 g, 3.67 mmol) #0°CTM %, KIGKZO0C C2REMMBH L=, Kb
R 2 Wi~ F /1 (100 mL) | n-~F ¥ > (50 mL) THAM L. K& &K T
L7c, KBS P D LATHEEREL, BEZBIERELLE, BEZV )V D TAVTT
LAvma~x b 777 40— (HER=F v n-~FHo=114) THEL, LEW62%E H A H
e L TR (1.27g, 97%)
'H NMR (400 MHz, CDCl;) & = 8.45 (d, J=2.4 Hz, 1H), 8.21 (d, J=2.4 Hz, 1H), 7.50 (s,1H), 7.37 (d,
J=7.6 Hz, 1H), 7.21 (d, J=7.6 Hz, 1H), 6.75 (t, J=55.4 Hz, 1H), 6.72 (br.s, 1H), 4.66 (d, J=6.0 Hz,
2H), 2.43 (s, 3H), 2.05 (s, 1H), 1.62 (s, 6H,); MS (ESI+) 393.0 (M+H)"; HPLC purity 92.9 %
(4.35 min,).

N-(3-(Difluoromethyl)-4-methylbenzyl)-5-(3-hydroxy-3-methylbut-1-yn-1-y1)-2-(G
midazo[1,2-blpyridazin-2-ylmethyl)amino)nicotinamide (43)

{562 (50 mg, 0.127 mmol) . £ I X V[1,2blE U XV -2 VAKX T I v
(28 mg, 0.191 mmol) & NV =F /17 I (0.177 mL, 1.27 mmol) O =¥ /) — )
(0.4 mL) ¥ Z & H100°C TO6RF AL L 7o, | ISH AR, W2 =R £ L.

Wiz VBTN T hr7u~ b7 77 40— (AX =) 7R h=3:97) T
M b awa3a kK L LT/ (55.1 mg, 86%) .

'H NMR (400 MHz, CDCl,) § = 8.22 (t, J=5.2 Hz, 1H), 8.28 (d, J=2.0 Hz, 1H), 8.25 (dd, J=4.4, 1.6 Hz, 1H), 7.92 (s,
1H), 7.85 (dd, J=8.8, 1.6 Hz, 1H), 7.61 (d, J=2.0 Hz, 1H), 7.45 (s, 1H), 7.33 (d, J=8.0 Hz, 1H), 7.22 (d, J=7.6 Hz, 1H),
6.97 (dd, J=9.2, 4.4 Hz, 1H), 6.60 (t, J=55.2 Hz, 1H), 6.51 (br.s, 1H), 4.92 (d, J=5.2 Hz, 2H), 4.56 (d, J=5.6 Hz, 2H),
2.42 (s, 3H), 2.21 (s, 1H), 1.60 (s, 6H); **C NMR (100MHz, CDCl,) & = 167.3, 156.6, 154.7, 145.4, 142.7, 138.8,
137.8,135.8 (t, J = 4.2 Hz), 135.8, 132.7 (t, J =20.9 Hz), 131.7 (t, J = 2.1 Hz), 130.1 (t, J = 7.4 Hz), 125.4, 125.0,
116.6, 114.3 (t, J = 238 Hz), 114.2, 109.3, 106.4, 94.5, 79.1, 65.6, 43.4, 39.8, 31.5, 18.2; MS (ESI+) 505.1 (M+H)";
HRMS (FAB) 505.2141 (Calcd for C,HF,NgO,": 505.2164). HPLC purity 99.7 % (4.55 min).

N-(3-(Difluoromethyl)-4-methylbenzyl)-2-(((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)
methyl)amino)-5-(3-hydroxy-3-methylbut-1-yn-1-yl)nicotinamide (41)
{t&»62 (50 mg, 0.127 mmol) . (2,3-Pt FurxX2 V[bl-1,4-PA4F > -6-1 /)
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AH T 1Y (40 mg, 0.242 mmol) &V 4 Y7 rbEL=F L7 I (0.1mL,0.127
mmol) ®=% /—)L (0.6 mL) WiKE~A 7 v v x—7 B T T160°C1RFR B L
2o ISR EWHAL, VBN T rra~ NI T77 40— (BiB=F )V n-~X 3
v=1:3) THAEMRTHZ & TlhamalraafliikeE LTz (20 mg, 30%) .

'H NMR (400 MHz, CDCI5) & = 8.60 (br.s, 1H), 8.28 (d, J=2.0 Hz, 1H), 7.58 (d, J=2.4 Hz, 1H), 7.45 (br.s, 1H), 7.34
(d, J=8.8, 1H), 7.31 (s, 1H), 7.23 (d, J=8.8 Hz, 1H), 6.87 (d, J=1.2 Hz, 1H), 6.82 (d, J=1.2 Hz, 1H), 6.81 (s, 1H), 6.61
(t, J=55.2 Hz, 1H), 6.27 (br.s, 1H), 4.60 (d, J=5.2 Hz, 2H), 4.56 (d, J=5.6 Hz, 2H), 4.24 (s, 4H), 2.43 (s, 3H), 1.94 (s,
1H), 1.59 (s, 6H); **C NMR (100MHz, CDCl) & = 167.3, 156.7, 154.9, 143.5, 142.7, 137.6, 135.9 (t, J = 4.3 Hz),
135.7,132.8 (t, J = 20.9 Hz), 132.5, 131.7, 130.1 (t, J = 2.1 HZz), 125.4 (t, J = 7.4 HZz), 120.7, 117.3, 116.6, 114.1 (t, I =
238 Hz), 108.9, 106.0, 94.3, 79.2, 65.7, 64.4, 64.3, 44.4, 43.5, 31.6, 18.2; MS (ESI+) 522.1 (M+H)"; HRMS(FAB)
522.2230 (Calcd for CpgH3oF,N30,": 522.2204). HPLC purity 95.1 % (6.14 min).

2-Chloro-N-(3-(difluoromethyl)-4-methylbenzyl)-5-iodonicotinamide (63)
2-7mnm-5-9— RN=2aF 47 (1g,3.38 mmol) ., 3-TV 7 /LA T A F/L-4-AXAF )L
NV NT IV (876mg,4.22mmol) . VA Y e rF AT I (1.8mL) @
DMF (10 mL) #i#%I(Z0°C CTBOP#R I (1.65¢g,3.73 mmol) %z, 0°C C2HEfE, =
MCIRFR B L, IS ZEBE T/ (100 mL) & n-~F%H% > (50 mL) THR
L. K, fafREEKFET MU U LKEKR., AfEHEKTHRE L, BAEET Y UL
THLEE U7z, W2 W E%, EiEic2-7ae X —v (15 mL) #Mz., BERKZ
R CIRHBHE L7z, REWEZABICTREINT 5 Z & T{h&a®e3 (1.11g, 76%) %
W AEKE L THT,
'H NMR (400 MHz, DMSO-dg) = 9.17 (t, J=6.0 Hz,1H), 8.73 (d, J=2.3 Hz, 1H), 8.29 (d, J=2.3 Hz, 1H), 7.52 (br. S,
1H), 7.41 (br. d, J=7.7 Hz, 1H), 7.15 (t, J=55.0 Hz, 1H), 7.29 (br. d, J=7.7 Hz, 1H), 4.46 (d, J=6.0 Hz, 2H), 2.37 (s,
3H); MS (ESI+) 436.9 (M+H)"; HPLC purity 94.8 % (4.37 min)

2-Chloro- N-(3-(difluoromethyl)-4-methylbenzyl)-5-(8-methyl-3-(methylsulfonami
do)but-1-yn-1-yDnicotinamide (64)

{b&#68 (584 mg, 1.34 mmol) ® b U =F /L7 I (6 mL) HKIZ, N(2-2AF
NTF -2 N)A K AR T 2 K (237 mg, 1.47 mmol) . PACl2(PPhs)s (29 mg,
0.041 mmol) . = 7 b#I(I) (8 mg, 0.042 mmol) ZMZ T, 7/ I FEHFEX F60C
T2 5MFfIRFR L, W2 XL, = F /v (50 mL) & n-~F ¥ (25 mL)
THRRLUIZE, K, AT =T KEKR. K, SEMEHEKTIERESR L7, KR
Bl FPUDLATHAKL, 2l L THREZBIERELLR., RG2S VDTNV DT L7
Ry NI T 74— (AF = 7 rrkA=3:197210:90) THEST L Z L ThE
Medr kw7 TN T 7 AL LTHL (629 mg, 100%) .

'H NMR (400 MHz, CDCly) 6 = 8.47 (d, J=2.3 Hz, 1H), 8.13 (d, J=2.3 Hz, 1H), 7.51 (br. S, 1H), 7.38 (br. d, J=7.7 Hz,
1H), 7.24 (d, J=8.2 Hz, 1H), 6.76 (t, J=57.5 Hz, 2H), 6.74 (br. t, J=4.5 Hz, 1H), 4.67 (d, J=5.8 Hz, 2H), 4.52 (s, 1H),
3.13 (s, 3H), 2.43 (5, 3H), 1.73 (5, 6H); MS (ESI+) 470.0 (M+H)"; HPLC purity 98.7 % (4.14 min)
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2-(((2,2-Difluorobenzold][1,3]dioxol-5-yl)methyl)amino)- N-(3-(difluoromethyl)-4-
methylbenzyl)-5-(3-methyl-3-(methylsulfonamido)but-1-yn-1-yDnicotinamide (40)
{4564 (60 mg, 0.131 mmol) . (2,2-Y 7 LA~V [d][1,3] > VP F*% V-5-
AW)AF LT 2 (59mg, 0.264 mmol) & FUF L7 2> (0.2mlL, 1.44 mmol)
ON-AFnrnuel Ky (04 mL) kaE~A4 700 xc—7HRE T, 150°C T3 #
L, KIS ZNE-F /L (20 mL) & n-~F % (10 mL) THRL., K&
B AKTHEF LR, BB ) U LACTHEL CREZ2BIEEELE, BEL2 Y
UGN T hru< 777 — (BF=F L n-~F Y -=36:64=57:43) TH
Ky tTiea®maoz gk e LTHRL (23 mg, 29%) .
'H NMR (400 MHz, CDCl) & = 8.91 (br.s, 1H), 8.27 (d, J=2.0 Hz, 1H), 7.63 (d, J=2.0 Hz, 1H), 7.47 (s,1H), 7.34 (d,
J=8.8 Hz, 1H), 7.08 (s, 1H), 7.05 (d, J=8.0 Hz, 1H), 6.9 (d, J=2.0 Hz, 1H), 6.62 (t, J=54.4 Hz, 1H), 6.41 (br.s, 1H),
470 (d, J=5.6 Hz, 2H), 457 (d, J=5.6 Hz, 2H), 4.42 (s, 1H), 3.13 (s, 3H), 2.43 (s, 3H), 1.69 (s, 6H): °C NMR
(100MHz, CDCIy) &: 167.2, 156.8, 154.6, 143.9, 142.8, 138.0, 135.8, 135.8 (t, J = 4.4 Hz), 135.7, 132.7 (t, J = 20.5
Hz), 131.6 (t, J = 255 Hz), 131.6, 130.1 (t, J = 2.1 Hz), 125.2 (t, J = 7.4 Hz), 122.6, 114.1 (t, J = 238 Hz), 109.2, 109.1,
109.0, 105.9, 91.7, 80.6, 50.8, 44.4, 43.4, 43.0, 31.2, 18.1; MS (ESI+) 621.1 (M+H)"; HRMS(FAB) 621.1776 (Calcd
for CoHpgFaN,OsS™: 621.1795): HPLC purity 98.1 % (7.57 min).

N-(3-(Difluoromethyl)-4-methylbenzyl)-2-(((4-methoxypyridin-2-yl)methyl)amino)
-5-(3-methyl-3-(methylsulfonamido)but-1-yn-1-yl)nicotinamide (44)

{t&#64(60 mg, 0.131 mmol) ,2-7 X / A F/L-4-2 FF Y ¥ (45 mg, 0.316
mmol) . FYU=xTF /L7 I (0.2mL, 1.44 mmol) ON-AF ) K (0.4 mL)
Wika~A7nmvxc—78H T, 150C T3RkMBH L, KISKZERE=TF /L (20
mL) & n-~F%H 2 (10 mL) THRL, KEMEBEKTHEE LK, B~ 7 X
VULTHAK L, WHAEBEREL, B2 VDTN D T L Ia< VT T T 4 —

(N-H> U, A% /7 —)v: Z7urnrk/lsh=0:10024:96, KW\ T, HFEE T F /)L @ n-~
FH o AL —1=10:10:1) THE L (LEHWM4EZREATELT 7 AL LTHEE

(50.5 mg, 69%) .
'H NMR (400 MHz, CDCls;) 6 =9.02 (t, J=5.2 Hz, 1H), 8.40 (d, J=5.2 Hz, 1H), 8.25 (d, J=2.0 Hz, 1H), 7.63 (d, J=2.4
Hz, 1H), 7.48 (s, 1H), 7.36 (d, J=8.0 Hz, 1H), 7.23 (d, J=8.0 Hz, 1H), 6.81 (d, J=2.4 Hz, 1H), 6.75 (t, J=55.2 Hz), 6.70
(1H, dd, J=5.6, 2.4 Hz), 6.56 (1H, br.s), 4.80 (1H, d, J=5.2 Hz, 1H), 4.61 (d, J=5.6 Hz, 1H), 3.81 (s, 3H), 3.13 (s, 3H),
2.43 (s, 3H), 1.68 (s, 6H); °C NMR (100MHz, CDCl,) § = 167.2, 166.3, 160.0, 156.8, 154.6, 150.5, 137.9, 135.9,
135.8 (t, J = 4.4 Hz), 132.7 (t, J = 20.7 Hz), 131.6, 130.2 (t, J = 2.2 Hz), 125.4 (t, J = 7.4 Hz), 114.2 (t, J = 238 Hz),
109.7, 108.2, 107.5, 105.6, 91.5, 80.8, 55.1, 50.8, 46.6, 43.4, 42.9, 31.3, 18.2; MS (ESI+) 572.1 (M+H)"; HRMS(FAB)
572.2131 (Calcd for CpsH3,F,Ns0,S*: 572.2143). HPLC purity 98.6 % (4.72 min).

2-(1,3-Dioxolan-2-yl)-3-methylpyridine (66)
3-AFNLEaY T NATE F65(2.0g,16.5mmol) ., =F L 7 U =2—,1 (10 mL) .
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p- bV RV R CERLIAKFIY (50 mg) ® hx > (15 mL) &K % Dean-Stark#
BErHWT—BMERK L, WHEZBEEEL, BREZ I VTNV AT L7~ b
777 4— (Bfle—F /L) CTHETLHZ L Tlhameer |t AL LTHE (2.63
g, 97%) .

'H NMR (400 MHz, CDCI;) 6 = 8.46 (dd, J=4.6, 1.0 Hz, 1H), 7.48 (dd, J=8.0, 0.8 Hz, 1H), 7.19 (dd,
J=8.0, 4.6 Hz, 1H), 6.00 (s, 1H), 4.23-4.27 (m, 2H), 4.06-4.10 (m, 2H), 2.44 (s, 3H); MS (ESI+)
166.1 (M+H)*; HPLC purity 98.3 % (1.98 min,)

2-(1,3-Dioxolan-2-yl)-3-methylpyridine 1-oxide (67)

{t&66 (2.63¢g, 15.9 mmol) @27 1 kL AEKIKIZOC Tm-CPBA (4.19¢g, 16.5
mmol) M., KIS %ZEIR C3RFMBP L7, RIS EZ e R ATHRL, fa
FREEAKFET N Y 7 AKER, AR K CHRE L, WEEZBIEE EL, FREE2 v
U HTNATGHhrsm< NTT7 40— (=T V) THETLZ L TEHMETEZ AR
Bk &L TR (1.86¢g, 66%) .

'H NMR (400 MHz, CDCl3) 6 = 8.10 (d, J=6.4 Hz, 1H), 7.12 (dd, J=8.0, 6.4 Hz, 1H), 7.03 (d, J=8.0 Hz, 1H), 6.78 (s,
1H), 4.17-4.21 (m, 2H), 4.05-4.09 (m, 2H), 2.45 (s, 3H). MS (ESI+) 182.0 (M+H)"; HPLC purity 97.2 % (2.47 min).

6-(1,3-Dioxolan-2-yl)-5-methylpicolinonitrile (68)

{tE&67 (1.86g,10.3mmol) DY/ m B A X VIEHRIZKNI AF ALY LS T =R
(1.76 mL, 13.1 mmol) E NN AF VAL "EAL N7 ) K (1.1 g, 10.3 mmol)
A CEE T8 MM 2 7o, RKIEARZEMK L TWighnotzicd, MU AF LY LY
7 =F (1.76 mL, 13.1 mmol) ENNT ATV TN NEAL N7 K (1.1 g, 10.3
mmol) & & LMz | 8K HEFE L7z, OV R Y A F L U7 = K (1.76 mL, 13.1
mmol) ENNIAF A" AL 71 ) K (1.1 g, 10.3 mmol) % Nz T —Hu#
BT THREOBEENAONTLTLD, G Z 7 m o RV A THR LK, faf
WAKTHWEH Lic, WRAZBEKEBET N ULATHAKL, A, BffL7k, Kikx >
VAT NH TG Era~ T T77 40— (B F L po~F ¥ =1:2) THRL, glE
W) T D2- 0T )3 AFNAEI VU ERSEDIZEHIZT I TNV T AT v
N7T 74— (Zauahih) THRBETLZECTILAWESZHAEKRE L TH7- (543
mg, 28%)
'H NMR (400 MHz, CDCl3) & = 7.63 (d, J=8.0 Hz, 1H), 7.58 (d, J=8.0, 1H), 5.99 (s, 1H), 4.22-4.26 (m, 2H),
4.07-4.11 (m, 2H), 2.52 (s, 3H). MS (ESI+) 191.1 (M+H)"; HPLC purity 98.0 % (3.40 min)

6-Formyl-5-methylpicolinonitrile (69)

{E&"68 (2.7¢g, 14.2 mmol) &2 ME M KK (40 mL) % 1,4-¥ A4 F % (40 mL)
T CT60CEHRFMMHE L, AREBEEZBEREL, UK ZBRMKEBAKEZETST MY U LA
KEERTT VIV EE L B F L CHIM L, AigfE 2 M B K CHlE L.
AT M) UL THBEL THEEZBEEEL, BREZ VDTNV D T 7 m< b
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777 4— (= F )V no~FH=1:2) THRTSZLTILAEHEIZ AEEIKL
LCH7= (1.6g, 77%) .

'H NMR (400 MHz, CDCly) & = 10.14 (s, 1H), 7.79 (d, J=8.0 Hz, 1H), 7.75 (d, J=8.0, 1H), 2.75 (s, 3H); MS (ESI+)
147.1 (M+H)"; HPLC purity could not be determined due to peak broadening probably caused by hydration of
aldehyde.

6-(Difluoromethyl)-5-methylpicolinonitrile (70)

{LE®»69(173 mg, 1.18 mmol) DY 7 n 11 X Z LV IEiKIZ0°C TDeoxofluor(0.87 mL,
4.7 mmol) Mz 7z, KIGWKZOC/H DL =EBICHIB L, —HriBH L%, 3 REEK
FT MV U LKBREMA T, AEZ B CTREZBRIEREL, gz VAT
NAThrsa~x T TT7 44— (BFBR=F )V po~FH =1:2) THET S L TE
W70 BEEk e LTHRL (146 mg, 73%)

'H NMR (400 MHz, CDCl;) § = 7.75 (d, J=8.0 Hz, 1H), 7.69 (d, J=8.0 Hz, 1H), 6.67 (t, J=54 Hz,
1H), 2.61 (s, 3H); MS (ESI+) 169.1 (M+H)*; HPLC purity 97.0 % (3.89 min).

(6-(Difluoromethyl)-5-methylpyridin-2-yl)methanamine hydrochloride (71)
{EE&®MT0 (1.42 g, 8.45 mmol) . 5%/X7 YU AfkF (1.6 g) . 4 MEfE1,4-7 4
FH UK (TmL) &A% 7 —)L (50 mL) OREEW & KFEFHK T 3RS L7,
Mini a7 A4 FAWl L., AHKZBIE TRMLZE, REL2FFB-F/L (10 mL) F
THRE®, ML, FEwze ML TEHBEIEL 2L TlhEwTIZAABEIRE L TH
7= (1.85 g, 89%) .,
'H NMR (400 MHz, DMSO-d;) & = 8.50 (br.s, 2H), 7.88 (d, J=8.0 Hz, 1H), 7.62 (d, J=8.0, 1H),
7.02 (t, J=54 Hz, 1H), 4.15-4.20 (m, 2H), 2.46 (s, 3H); MS (ESI+) 173.1 (M+H)"; HPLC purity
94.3 % (2.57 min)

Ethyl 2-chloro-5-(8-methyl-3-(methylsulfonamido)but-1-yn-1-ylnicotinate (72)
LA %48 (3.25¢g,10.4 mmol) EN(2-AF LT F -2 A L)X X ANKT 2R
(2.52 g,15.6 mmol) ® b U =F /L7 2 » (30 mL) &% (2 PdCl2(PPhs)2 (0.22 g, 0.31
mmol) & = 7 L8 (0.12 g, 0.63 mmol) ZMZ T, KIGIREWMZ T VI FHA
T60CTCIORFfIMB#E L7c, RICAZE T A FAB L, AIRERM L%, Zikxz vV
ATFNH T T a~ T TT7 40— (BT no~FHr=14) THETDHZ LT
fb&mr2x kB aERE L TRz (2.835g, 656%) .
'H NMR (400 MHz, CDCl;) & = 8.51 (d, J=2.4 Hz, 1H), 8.14 (d, J=2.4 Hz, 1H), 4.56 (br.s, 1H),
4.44 (q, J=7.2 Hz, 2H), 3.14 (s, 3H), 1.74 (s, 6H), 1.42 (t, J=7.2 Hz, 3H); MS (ESI+) 345.0
(M+H)"; HPLC purity 99.0 % (4.16 min)

Ethyl 2-(((4-methoxypyridin-2-yl)methyl)amino)-5-(3-methyl-3-(methylsulfon-
amido)but-1-yn-1-yl)nicotinate (73)
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It&#»72 (800 mg, 2.32 mmol) | 2:(7 X/ AFN)4- X FF U ¥ (481 mg,

3.48 mmol) . FVU=ZF A7 I (1.5mL) ENAF Ll Ky (3 mL) ORI
BEME~A 70y x—7RE T, 150°C T3MRMBH LIZ, KIS Z Mm%, Bifg=
FLln~FH o2 1EAK (150 mL) THRL., K, fafiBEKCTHRE L, &
KW+ FU 7 ATHAKL, A, =XKL —va ronk, REZ2V D75 V0T A
srma~< 777 40— (FfE=F )V n-~FH¥ > 0 AKX /) —)1=49.5:149.5:1) TR T
52 L TIEMT3Z B ABER LS LT (6568 mg, 64%) .
'H NMR (400 MHz, CDCl;) & = 8.98 (br.s, 1H), 8.43 (d, J=6.0 Hz, 1H), 8.32 (d, J=2.4 Hz, 1H), 8.17 (d, J=2.4 Hz,
1H), 6.80 (d, J=2.4 Hz, 1H), 6.72 (dd, J=5.6, 2.4 Hz, 1H), 4.82 (d, J=5.2 Hz, 2H), 4.48 (br.s, 1H), 4.38 (q, J=7.2 Hz,
2H), 3.83 (s, 3H), 3.17 (s, 3H), 1.72 (s, 6H), 1.41 (t, J=7.2 Hz, 3H); MS (ESI+) 447.1 (M+H)"; HPLC purity 98.3 %
(3.23 min)

2-(((4-Methoxypyridin-2-yl)methyl)amino)-5-(8-methyl-3-(methylsulfonamido)but
-1-yn-1-yDnicotinic acid (74)

IbE&%»T3 (650 mg, 1.46 mmol) &1 MKEEILF MY 7 AKEWKR (2.91 mL) @ A
% ) —)v (13 mL) %K% 50°C C2FM ¥R L7z, AMEEZHMER £ L., 1 MERK
WK TR L7z, il L7z@EEzE2AHB L, KCHWTZESELZ & TILAEYMT4IE A
BR & L TR (432 mg, 7T1%)

'H NMR (400 MHz, DMSO-ds) & = 13.31 (br.s, 1H), 8.98 (br.s, 1H), 8.35 (d, J=5.6 Hz, 1H), 8.29 (d,
J=2.4 Hz, 1H), 8.05 (d, J=2.4 Hz, 1H), 7.45 (s, 1H), 6.86-6.91 (m, 2H), 4.73 (d, J=5.2 Hz, 2H),
3.80 (s, 3H), 3.06 (s, 3H), 1.72 (s, 6H); MS (ESI+) 419.1 (M+H)"; HPLC purity 97.2 % (2.93

min)

N-((6-(Difluoromethyl)-5-methylpyridin-2-yl) methyl)-2-(((4-methoxypyridin-2-yl)
methyl)amino)-5-(3-methyl-3-(methylsulfonamido)but-1-yn-1-yl)nicotinamide
(45)

&% 74 (30 mg, 0.072 mmol) . {LEHTL (21.2 mg, 0.086 mmol) & A V7
gL F T I (0.06 mL) @DMF (1 mL) ##KICBOP ¥ (34.9 mg, 0.079
mmol) Z 1 2 TE=HIR C2RMMBH L 7c, KINRICHERE = F v n-~F % =128 (10
mL) ZMzx., KEfafmEEKTHEEL, BAMEST ) v ATBsE, BiE
WEEEL, BEEZ VWSV T L0~ NI T 74— (AF ) —): Zuarkl
£=3:97) THRT L L TLEWasz A aEKR E L THZ (41 mg, 100%) .

'H NMR (400 MHz, CDCl,) & = 9.03 (br.s, 1H), 8.40 (d, J=5.6 Hz, 1H), 8.27 (d, J=2.0 Hz, 1H), 7.78 (d, J=2.4 Hz,
1H), 7.61 (d, J=8.0 Hz, 1H), 7.52 (br.s, 1H), 7.33 (d, J=8.0 Hz, 1H), 6.81 (d, J=2.0 Hz, 1H), 6.73 (t, J=54.4 Hz, 1H),
6.70 (dd, J=5.6, 2.4 Hz, 1H), 4.80 (d, J=2.0 Hz, 2H), 4.70 (d, J=0.8 Hz, 2H), 3.81 (s, 3H), 3.17 (s, 3H), 2.51 (s, 3H),
1.71 (s, 6H); **C NMR (100MHz, CDCl;) &: 167.2, 166.3, 160.1, 156.8, 154.5, 152.8, 150.6, 149.3 (t, J = 25.3 Hz),
140.7, 138.2, 131.5, 123.7, 116.2 (t, J = 240 Hz), 110.0, 108.2, 107.4, 105.8, 91.6, 80.9, 55.1, 50.8, 46.6, 43.9, 42.9,
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31.3, 16.8; MS (ESI+) 573.1 (M+H)"; HRMS (FAB) 573.2098 (Calcd for C,;H3,F,NgO,S": 573.2096); HPLC purity
95.7 % (4.27 min).

Ethyl 2-(((2,3-dihydrobenzolbl[1,4]dioxin-6-yl)methyl)amino)-5-(3-methyl-3-
(methylsulfonamido)but-1-yn-1-ylnicotinate (73)

& T72 (200 mg, 0.58 mmol) . (2,3-P b FuxXr Y [bl14]F X2 0 -6-1 1)
AKX T Iy (2560mg, 1.561mmol) &V A4 Y 7FrELZF LT I (02mL) o=
%7 —n (1.6mL) WikE~A 7 v U =—7BE FT155°C TR B L2, RINHK
EmAEL, BECY WSV T A RICEML T e~ NS T T 40— (BFEBE=F V@ n-
~F Y =111) THETL2Z L TLEMT3E G- (230 mg, 84%) .

'H NMR (400 MHz, CDCly) & = 8.44 (t, J=5.5 Hz, 1H), 8.33 (d, J=2.3 Hz, 1H), 8.14 (d, J=2.3 Hz, 1H), 6.80-6.87 (m,
3H), 4.63 (d, J=5.6 Hz, 2H), 4.46 (br. S, 1H), 4.32 (q, J=7.2 Hz, 3H), 4.24 (s, 4H), 3.17 (s, 3H), 1.71 (s, 6H), 1.38 (t,
J=7.2 Hz, 3H): MS (ESI+) 474.1 (M+H)"; HPLC purity 97.1 % (4.61 min)

2-(((2,3-Dihydrobenzol[b][1,4]dioxin-6-yl)methyl)amino)-5-(8-methyl-3-(methylsul
fonamido)but-1-yn-1-yl)nicotinic acid (74)

{t&mT73 (230 mg, 0.486 mmol) &4 MK LT b U o Ak (0.5 mL) D *
% 7= (2.5 mL) WikZ50°C T2 #R Lz, AMBEZRBERG L L, 1 MG
KEEW CpH3E L7tk Bife=F /v (0.6 mL) # M CHL LI, NEWEAB L,
W SE 52 L TILEDTaZ R AR L LTHZ (1756 mg, 81%) .

'H NMR (400 MHz, DMSO-dg) & = 8.61 (t, J=5.8 Hz, 1H), 8.30 (d, J=2.4 Hz, 1H), 8.03 (d, J=2.4 Hz, 1H), 7.45 (s,
1H), 6.74-6.87 (m, 3H), 4.56 (d, J=5.8 Hz, 2H), 4.20 (s, 4H), 3.06 (s, 3H), 1.57 (s, 6H); MS (ESI+) 446.1 (M+H)";
HPLC purity 95.7 % (3.86 min).

N-((6-(Difluoromethyl)-5-methylpyridin-2-yl)methyl)-2-(((2,3-dihydrobenzo[bl[1,4
ldioxin-6-yl)methyl)amino)-5-(3-methyl-3-(methylsulfonamido)but-1-yn-1-yl)nicot
inamide hydrochloride (42)

{t&¥WmT74 (50 mg, 0.112 mmol) . {LE®T1 (33 mg, 0.135 mmol) & P4 YV 7 n
Er=F 7 1Y (0.1 mL) . BOP#Z (70 mg, 0.158 mmol) ®DMF (3 mL) &
a2 ERC2MRFMBH Lz, I A= F LV TCHRL, KM BEKTHEEL
oo WIEZBWMIERE EL, BRBEEZ VDI N I T LI~ T T77 40— (BEBB—F /L .
n~XYo=111) THEREITLIZLETT Y —_"—2 (60mg) A, 7V —_"—2 %
HEfe =~ F VML, M L2264 MIEREFFR - FAVEKREZMZ ., i LeEEE
AWMU SE L2 & CHlimgiE42%2 3 aEAk s LT/ (40 mg, 53%) .

'H NMR (400 MHz, DMSO-dg) & = 9.34 (t, J=6.0 Hz, 1H), 8.87 (br.s, 1H), 8.24 (d, J=2.0 Hz, 1H), 8.12 (d, J=2.4 Hz,
1H), 7.75 (d, J=7.6 Hz, 1H), 7.48 (s, 1H), 7.40 (d, J=8.0 Hz, 1H), 6.97 (t, J=54.4 Hz, 1H), 6.75-6.80 (m, 3H), 4.51 (s,
2H), 4.49 (s, 2H), 4.42 (s, 1H), 4.19 (s, 3H), 3.08 (s, 3H), 1.58 (s, 6H); °C NMR (L00OMHz, DMSO-d;) 5: 166.9, 155.8,
155.6, 152.8, 148.4 (t, J = 23.5 Hz), 143.2, 142.4, 140.6, 139.1, 132.2, 130.3, 123.0, 120.3, 116.9, 116.1, 115.3 (t, J =
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238 Hz), 109.6, 105.3, 92.8, 79.5, 64.0, 63.9, 49.3, 44.1, 43.5, 42.2, 31.0, 16.1; MS (ESI+) 600.2 (M+H)"; HRMS
(FAB) 600.2075 (Calcd for C,H3,F,NsO0sS™: 600.2092); HPLC purity 94.1 % (4.27 min).

1b.& % O FF Al £ B

BEEY T FREASRR

Ty bERIFZE O VY URRFEREZLERB L CHOM 2 v T, 125I8E % L
L) EDBEAETILEYORAERENE Lz, 3.34 ng® &A% & e E 4y .
0.04 nMD[125I] 7 L U v Lk x RIREDOAEM%E . 50 mM HEPES (pH 7.5) . 1 mM
CaClz, 5 mM MgCls, 75 mM NaCl& 0.5% w/v BSABIE Z & 196X 7 L — k (0.01%
RV TF LA I UEE) PT300A vy Fax—var iz, BElayzZERL, A
Fa—Ahv=7+— )L FEHWVWT50 mM HEPES (pH 7.5) . 1 mM CaCl:, 5 mM
MgClz, 756 mM NaCUK#ERK THEF L7z, & 612, Microscint™-OZ il L 72, v
YF L= a A TREREERE L,

NFATA Y N—RT7 A=A N7 vE&A

HEK293fifla % =7 — 72— |k L7296X 7 L — M 215,000/ @/ = b THFE L |
10%FBS% & e RPMI164055 i 1137C T —WaA > F a2 X—a LI Bl AREL,
37°C ®Opti-MEM (Life Technologies) iz Mz 7=, 17 =/ H7=Y10ngd 7 L U
VR BEH AN Z—_ 100 ng ® PathDetect pNFAT-Luc plasmid ( Agilent
Technologies) & 0.3 pL® Lipofectamine 2000 (Life Technologies) % & L% il
Opti-MEMf5H#i CAMR L, 6oMEHELEZ, BAELTC200ELL, N7 A7 =
s vaViREWET L — MIIRML, 3TCTBHEM A v FaX—vavlLic, 77X
S FAYOEMAREL, 0.1%DEHN FBSE & 1 RPMI16405 # CTHEE O RE O L&
WaEHRL, 7L — MR L7z, —BiA > F2X— 3 L7k, Steadylite HTS™
assay% f > CTLuciferase It 2 X 282 M E L 7=, Mg 4G #E % AlabarBlueik
THIE L7z,

IPs#EEL L, Vv RA—RXA T I=XA T vk&A

TV R RERERB S CHOM %2 248X 7 L — ~Z 70,000/ fd/Y = LT
R L, 10%FBS% & e F-1255 1 T37TC4A8K M A v F a2 _X— 3 v Lz, Bz kE
L. myo-[3H]inositol (9.25 kBq/well) % & i¢Hank’s balanced salt solution (HBSS)
Mz, 3TCT2UFBA v FaX—Yag Lz, Ny 77—%KEL. HBSST2[H
Wi Lok, 20 mMOLICIE kx4 RIREORBILAEME S LK ZRML, 37CT
6001 v Fa—Tar L, WiREREL, KB F10%8HEFBRRIKEZMZ0CT
30014 v Fax—rar L, KOHZETLHEPES N vy 7 7 —CH Al L, I va ik
% BioRad AG 1-X8[2 A A ZZHaMIEL 7 L THERL, £/ b—NV U BEEYEZ 7
YTV NVERALTHEEY v FL—a W ZICTHREBRELZRIE L -,
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CazH BB L LTV I=A T vEA

7V B R e ZEFRB S CHOM Z 967X 0% K B ¢ 7 L — K 1220,000
ML/ = CTHER L, 10%FBSZ G Lo F-125 I C— B A o F =2 X— 9 > L, K
PREL, LU ANy 77— (Hank’s balanced solution with 20 mM HEPES,
2.5 mM probenecid and 1mg/mL BSA) TH#H L7z, Tl X =2T7—F /N1 ZA4LD
FLIPR Calsium 3 Assay Kit & FLEX stationz W TCalg D EHF #8BH L7-, b
EMEIDMO 7 LY VERMLTESO B O EREMEZBIH L, HEEMEZICsME
ELTHEE L,

7wy —2Hh TCORMEEME

1 pMoftE®W%E e IFI 7 o Y — 24 (0.5 mg protein/mL) &1 mM NADPH#% &
50 mMY V BNy 77— (pHT7.4) 1, 37C T304 v FaX—a v Lz, 5ff
BEOT =M NVTEERISEZK T S, GHK %4000 rpm THpME L Lz, bk
HHoAWELAZLC-MS/MSTE & L, K EE % pmol/min/mg protein& L TH
Lz, £/, ROV AN R OHEZIT -T2,

MBIE 4 O FFfffi

tE hFI 27wy —24 (0.5mg/mL) &£ 10 uMOfEA % %1 mMoONADPH % & #e 4 1
FrEEERVWEHETY ANy 77— (pHT7.4) H, 37TC T30/ A v FaX—T
YL, TARMAT Y (CYPBAAOKE) Za8 LNy 7 7 —HICISK Z IR L |
BTETIO A v FaX—var iz, TR = IV EMX TRIEEELLEZR®,
LC-MS/MSIZTT A AT v %2 E®R L7, NADPH® » /NADPH7: L ® CYP3A4i%
PEAE%CHEIE L, MBIIEM: & L=, NADPHZ: L& THOCYP3A4iEM 5, CYP3A4
OHMAMRENE O RN L 2R LT,

227/ Ul e

JFEHAETDOSDT v b (n=3) IT/LEWE10mg/kgD O E £ 72131 mg/kgd Fik
W CHRE L, B5EEELE LT, 5% DMSOL10% 2-t kuexvFuti--v7n
TXAMN) vEGORAERBEAKEZM W, BEBLEAE LT~ a2 v, #iER
0.08, 0.25, 0.5, 1, 2, 4, 6, 812 & #% A & 51 0.25, 0.5, 1, 2, 4, 6, 8, 24 [A £ |2 1fL.
WALz, MiKaxmOnoBL, ML EIL CHIE £ T-80E CTREFEL L, v
TNVHOEMREZLC-MS/MSIZTEEZ L, BYEEAST A —F —% ) /XT A |
Uy 7ML s THRIE L, HEERIGEEDOHRFTICEWNTIX, BRAOKE#540 T
O PR i K OV R if & £ B L, (AL ER O 5 35 THE & W iR BE 0 J 78 2 47 U WSl B % B
L7,

e R R E T v T O KPR
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HEMSDZ v b2 60% DN 2 & e @mIENi & F C10E M F Lz, BB 1AM~ S
BHWEEA1IA2EIR O LT 22 & CEEIEEZITTo7, ZORBTREITEZ R T
ERITRBR D SR Lz, RENFEY 2SDOHIHN TH K2 L, EBIESIC
Vehicle#t, 58, Pair-fedBEICE Y 17 72, (LAY £ 7213 VehicleZ A9 Y- & 7
%605 % FaeXx v oLt rn — R CBBISECROBE L, (K& LB
BE2 Y OELGANCHE L7z, Pair-fedBEICIERTH 0L & W% 58 O 5 & O V¥ E O
fEx 52, 1H2RIEGHEELROKRE LT,

_54_



Z IR LR

1 Kojima M., Hosoda H., Date Y., Nakazato M., Matsuo H., Kangawa K., Ghrelin is a
growth-hormone-releasing acylated peptide from stomach. Nature 402(6762), 656-660, 1999.
2 Pomés A., Pong SS., Schaeffer JM., Solubilization and characterization of a growth hormone
secretagogue receptor from porcine anterior pituitary membranes. Biochem. Biophyhs. Res.
Commun. 225(3), 939-945, 1996.

3 Kojima M., Kangawa K., Ghrelin: structure and function. Physiol. Rev. 85(2), 495-522, 2005.
4 Levinson B., Gertner J., Randomized study of the efficacy and safety of SUN11031 (synthetic
human ghrelin) in cachexia associated with chronic obstructive pulmonary disease. e-SPEN J.
7(5), e171-e175, 2012.

5 (a) Garcia J, Boccia RV, Graham C, Kumor K, Polvino W., A phase II randomized, placebo
controlled, double-blind study of the efficacy and safety of RC-1291 (RC) for the treatment of
cancer cachexia. ASCO annual meeting. J Clin Oncol. 25, 9133, 2007.

(b) Lasseter KC., Shaughnessy L., Cummings D., Pezzullo JC., Wargin W., Gagnon R., Oliva
J., Kosutic G., Ghrelin agonist (TZP-101): safety, pharmacokinetics and pharmacodynamic
evaluation in healthy volunteers: a phase I, first-in-human study., J. Clin. Pharmacol. 48(2),
193-202, 2008.

6 Zhao H., Xin Z., Patel JR., Nelson LT., Liu B., Szczepankiewicz BG., Schaefer VG., Falls HD.,
Kaszubska W., Collins CA., Sham HL, Liu G., Structure-activity relationship studies on
tetralin carboxamide growth hormone secretagogue receptor antagonists. Bioorg. Med. Chem.
Lett. 15(7), 1825-1828, 2005.

7 Serby MD., Zhao H., Szczepankiewicz BG., Kosogof C., Xin Z., Liu B., Liu M., Nelson LT.,
Kaszubska W., Falls HD., Schaefer V., Bush EN., Shapiro R., Droz BA., Knourek-Segel VE.,
Fey TA., Brune ME., Beno DW., Turner TM., Collins CA., Jacobson PB., Sham HL., Liu G.,
2,4-diaminopyrimidine derivatives as potent growth hormone secretagogue receptor
antagonists. J. Med. Chem. 49(8), 2568-2578, 2006.

8 Moulin A., Demange L., Ryan J., Mousseaux D., Sanchez P., Bergé G., Gagne D., Perrissoud
D., Locatelli V., Torsello A., Galleyrand J.-C., Fehrentz J.-A., Martinez J., New trisubstituted
1,2,4-triazole derivatives as potent ghrelin receptor antagonists. 3. Synthesis and
pharmacological in vitro and in vivo evaluations. J. Med. Chem. 51(3), 689-693, 2008.

9 Rudolph J., Esler W.P., O'Connor S., Coish P.D.G., Wickens P.L., Brands M., Bierer D.E.,
Bloomquist B.T., Bondar G., Chen L., Chuang C.-Y., Claus T.H., Fathi Z., Fu W., Khire U.R.,
Kristie J.A., Liu X.-G., Lowe D.B., McClure A.C., Michels M., Ortiz A.A., Ramsden P.D.,
Schoenleber R.W., Shelekhin T.E., Vakalopoulos A., Tang W., Wang L., Yi L., Gardell S.J.,
Livingston J.N., Sweet L.J., Bullock W.H., Quinazolinone derivatives as orally available
ghrelin receptor antagonists for the treatment of diabetes and obesity. J. Med. Chem. 50(21),
5202-5216, 2007.

_55-



10 Hanrahan P., Bell J., Bottomley G., Bradley S., Clarke P., Curtis E., Davis S., Dawson G.,
Horswill J., Keily J., Moore G., Rasamison C., Bloxham J., Substituted azaquinazolinones as
modulators of GHSr-1a for the treatment of type II diabetes and obesity. Bioorg. Med. Chem.
Lett. 22(6), 2271-2278, 2012.

11 Mihalic J.T., Kim Y.-d., Lizarzaburu M., Deignan J., Wanska M., Yu M., Fu J., Chen X,
Zhang A., Connors R., Liang L., Lindstrom M., Ma J., Tang L., Dai K., Li L., Chen X.,
Discovery of a new class of ghrelin receptor antagonists. Bioorg. Med. Chem. Lett. 22(5),
2046-2051, 2012.

12 Puleo L., Marini P., Avallone R., Zanchet M., Bandiera S., Baroni M., Croci T., Synthesis
and pharmacological evaluation of indolinone derivatives as novel ghrelin receptor
antagonists. Bioorg. Med. Chem. 20(18), 5623-5636, 2012.

13 Holst B., Cygankiewicz A., Jensen T.H., Ankersen M., Schwartz T.W., High Constitutive
Signaling of the Ghrelin Receptor - Identification of a Potent Inverse Agonist. Mol. Endocrinol.
17(11), 2201-2210, 2003.

14 Zigman JM., Nakano Y., Coppari R., Balthasar N., Marcus JN., Lee CE., Jones JE., Deysher
AE., Waxman AR., White RD., Williams TD., Lachey JL., Seeley Rd., Lowell BB., Elmquist
JK., Mice lacking ghrelin receptors resist the development of diet-induced obesity. J. Clin.
Invest. 115(12), 3564-3572, 2005.

15 Sun Y., Butte NF., Garcia JM., Smith RG., Characterization of Adult Ghrelin and Ghrelin
Receptor Knockout Mice under Positive and Negative Energy Balance. Endocrinology 149(2),
843-850, 2008.

16 Date Y., Murakami N., Toshinai K., Matsukura S., Niijima A., Matsuo H., Kangawa K.,
Nakazato M., The role of the gastric afferent vagal nerve in ghrelin-induced feeding and
growth hormone secretion in rats. Gstroenterol. 123(4), 1120-1128, 2002.

17 Wren AM., Small CJ., Ward HL., Murphy KG., Dakin CL., Taheri S., Kennedy AR., Roberts
GH., Morgan DG., Ghatei MA., Bloom SR., The novel hypothalamic peptide ghrelin
stimulates food intake and growth hormone secretion. Endocrinology 141(11), 4325-4328,
2000.

18 Pasternak A., Goble S.D., dedJesus R.K., Hreniuk D.L., Chung C.C., Tota M.R., Mazur P,,
Feighner S.D., Howard A.D., Mills S.G., Yang, L., Discovery and optimization of novel
4-[(aminocarbonyl)amino]-N-[4-(2-aminoethyl)phenyllbenzenesulfonamide ghrelin receptor
antagonists. Bioorg. Med. Chem. Lett. 19(21), 6237-6240, 2009.

19 Richard F., Barroso S., Martinez J., Labbe-Jullie C., Kitabgi P., Agonism, Inverse Agonism,
and Neutral Antagonism at the Constitutively Active Human Neurotensin Receptor 2. Mol.
Pharmacol., 60(6), 1392-1398, 2001.

20 Lipinski CA., Lombardo F., Dominy BW., Feeney PJ., Experimental and computational
approaches to estimate solubility and permeability in drug discovery and development

settings. Adv. Drug Delivery Rev. 23, 3-25, 1997.

_56-



21 Feher M., Schmidt JM., Property distributions: differences between drugs, natural products,
and molecules from combinatorial chemistry. J. Chem. Inf. Comput. Sci., 43(1), 218-227, 2003.
22 Ritchie TdJ., Macdonald SJF., The impact of aromatic ring count on compound developability
— are too many aromatic rings a liability in drug design? Drug Discovery Today, 14(21-22),
1011-1020, 2009.

23 Holst B., Frimurer TM., Mokrosinski J., Halkjaer T., Cullberg KB., Underwood CR.,
Schwartz TW., Overlapping Binding Site for the Endogenous Agonist, Small-Molecule
Agonists, and Ago-allosteric Modulators on the Ghrelin Receptor., Mol. Pharmacol., 75, 44-59,
2009.

24 Delgado A., Leclerc G., Lobato M., Mauleona D., Short and enantioselective syntheses of
(Full-size image (R)- and (Full-size image (S)-2-hydroxymethyl-1,4-benzodioxan., Tetrahedron
Lett., 29(30), 3671-3674, 1988.

25 Mertinell PM., Navarro MI., Soler LM., Mormeneo JD., Rosol M., Llebaria SA., Aymami BdJ.,
New compounds as hsp90 inhibitors., PCT Int. Appl. WO2009007399 A1.

26 Ghosh S., Kinney WA., Gauthier DA., Lawson EC., Hudicky T., Maryanoff BE., Can. J.
Chem., 84(4), 555-560, 2006.

27 Halgren TA., Merck Molecular Force Field. I. Basis, Form, Scope, Parameterization, and
Performance of MMFF94., J. Comp. Chem., 17(5-6), 490-519, 1996.

28 Paulino G., Barbier de la Serre C., Knotts TA., Oort PJ., Newman JW., Adams SH.,
Raybould HE., Increased expression of receptors for orexigenic factors in nodose ganglion of
diet-induced obese rats., Am. J. Physiol. Endocrinol. Metab., 296(4), E898-E903, 2009.

29 Orr STM., Ripp SL., Ballard TE., Henderson JL., Scott DO., Obach RS., Sun H., Kalgutkar
AS., Mechanism-Based Inactivation (MBI) of Cytochrome P450 Enzymes: Structure—Activity
Relationships and Discovery Strategies To Mitigate Drug—Drug Interaction Risks., J. Med.
Chem., 55(11), 4896-4933, 2012.

30 Kalgutkar AS., Obach RS., Maurer TS., Mechanism-Based Inactivation of Cytochrome P450
Enzymes: Chemical Mechanisms, Structure-Activity Relationships and Relationship to
Clinical Drug-Drug Interactions and Idiosyncratic Adverse Drug Reactions., Curr. Drug
Metab., 8(5), 407-447, 2007.

31 Williams PA., Cosme J., Vinkovic DM., Ward A., Angove HC., Day PdJ., Vonrhein C., Tickle
1J., Jhoti H., Crystal Structures of Human Cytochrome P450 3A4 Bound to Metyrapone and
Progesterone., Science, 305(5684), 683-686, 2004.

32 Fife WK., Regioselective cyanation of pyridine 1-oxides with trimethylsilanecarbonitrile: a
modified Reissert-Henze reaction, J. Org. Chem., 48(8), 1375-1377, 1983.

33 Bhattacharya SK., Andrew K., Beveridge R., Cameron KO., Chen C., Dunn M., Fernando D.,
Gao H., Hepworth D., Jackson VM., Khot V., Kong J., Kosa RD., Lapham K., Loria PM.,
Londregan AT., McClure KF., Orr STM., Patel J., Rose C., Saenz J., Stock IA., Storer G.,
VanVolkenburg M., Vrieze D., Wang G., Xiao J., Zhang Y., Discovery of PF-5190457, a Potent,

_57-



Selective, and Orally Bioavailable Ghrelin Receptor Inverse Agonist Clinical Candidate., ACS
Med. Chem. Lett., 5, 474-479, 2014.

34 McCoull W., Barton P., Brown AJH., Bowker SS., Cameron J., Clarke JL., Davies RDM.,
Dossetter AG., Ertan A., Fenwick M., Green C., Holmes JL., Martin N., Masters D., Moore JE.,
Newcombe NdJ., Newton C., Pointon H., Robb GR., Sheldon C., Stokes S., Morgan D.,
Identification, Optimization, and Pharmacology of Acylurea GHS-R1a Inverse Agonists., d.
Med. Chem., 57(14), 6128-6140, 2014.

35 Khilnani G., Khilnani AK., Inverse agonism and its therapeutic significance., Ind. J.
Pharmacol., 43(5), 492-501, 2011.

36 Leach K., Sexton PM., Christopoulos A., Allosteric GPCR modulators: taking advantage of
permissive receptor pharmacology., Trends Pharmacol. Sci., 28(8), 382-389, 2007.

37 Fujieda Y., Yamaoka K., Ito T., Nakagawa T., Local Absorption Kinetics of Levofloxacin from
Intestinal Tract into Portal Vein in Conscious Rat Using Portal-Venous Concentration
Difference., Pharma. Res., 13(8), 1201-1201, 1996.

38 REEHIT. MEREE. HEET . MAEA =0 2P - P8R MR R M5 2 FV 72 38{k
BRNA Y Y —=2 T ROMENL], AAREZRE 124 FREFE, F4 5, 63—

39 Obach RS., Prediction of Human Clearance of Twenty-Nine Drugs from Hepatic Microsomal
Intrinsic Clearance Data: an Examination of in Vitro Half-Life Approach and Nonspecific
Binding to Microsomes., Drug Metabol. Dispos., 27(11), 1350-1359, 1999.

40 Mandagere AK., Thompson TN., Hwang KK., Graphical Model for Estimating Oral
Bioavailability of Drugs in Humans and Other Species from Their Caco-2 Permeability and in
Vitro Liver Enzyme Metabolic Stability Rates., J. Med. Chem., 45, 304-311, 2002.

41 Asha S., Vidyavathi M., Role of Human Liver Microsomes in in Vitro Metabolism of Drugs —
A Review., Appl. Biochem. Bitotechnol., 160, 1699-1722, 2010.

_58-



