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i-Bu
n-Bu
t-Bu
cod
DMAP
DMF
DMSO
EDCI
Et
HOBt

i-Pr
n-Pr
rt
TFA
THF
TMB

acetyl

aqueous

isobutyl

normal butyl

tert-butyl
1,5-cyclooctadiene
4-dimethylaminopyridine
N,N-dimethylformamide
dimethyl sulfoxide
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
ethyl
1-hydroxybenzotriazole
methyl

isopropyl

normal propyl

room temperature
trifluoroacetic acid
tetrahydrofuran

2,4,6-trimethoxybenzyl
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BV 7 A2 KLKs) 1TV > 7asr7—8ThHY, T E TIZ KLKI 2»5 KLK1S
MEEINTND 2, T 50 KLKs [ LR AP RRICE S5 LTl 0 . EFAIE
Z—2y FELTHEREZED TS 23, B FOEFIZB N TIE, W< 220D KLKs 235 H
LTWHMR* KEIZBIT S KLKs OEREERERIIREOEE CH D, KEOEBIIHY
LAV 5KLKS) EH V7 LA 2T (KLKT) BHFLHEEZ R L TR0 .. AERBOMIE
BEAEWETHLANIAT AEY —LEnRT 52 L TREDERBICEHEG L TND EE R
BHTWD 08 KLKS [ Z3 VR AT AE Y — AORERLS THIREESE S+ ChHT AE S
LA 1, TRAEAY U1 BLRa VX FTTRAEL VAL, KLKTIZTF2Ea) 18
LA AT RAEL VOGRIERT S 6 a2 AT AEY =AY EWICHEA L
AEAN TR S LD AMERED G N THREA > T\ D *10 MERBORIE X, EF 7R
FETEFARRIC I TR G N Y THERE 2 HERF T 2 72 OIS A D AEBERETH 0 1 @ 72 K I
W\ T, KETo7 a7 7 —BiEHRIZAEREO pH LSHKEMEDO 7 a7 7 — B HEA
(lympho-epithelial Kazal-type-related inhibitor 72 £) (2 X D filfEl ST\ d 28 FEO 7 a7
7 —BIEE ORI AR i, WMEREEIC L EE N THEESE SRS & EREDK
SENBD L, SBICT VAT URmERR EOMANTLET D 2 & T, ST I ERKEE
FIEEZFTVAIZBHETEEZLNATWD 2, bbb, 7e7 7 —BIEORENR. K
JENY THREONFEDOT Tu—F Il 25EEZLND,

7 hE—MEER (AD) IXEMENREEOT LLX —MREBTH Y . T OREOHEITIT
FRE /R THEBEDMAENBLE L TS Z s STl M08 Fhkw) o7 ur—E8
TEPMEDBEE 72 TLHEN LGN Y THSEER ISR N D EEZEZ LN TS 5, 0z Enbir
LRI N Y THSRECKEDY AD DIRIRIC/e D B2 DN TRV EE Z2HEH T\ 5 1618 KLK7
FFET R VoY) 7T 7B CRICHBICEE L TEBY . AD BE TIXZ ORE
MILHE L TV D Z ERHE SN TS P20 F72, b h KLK7 ZBFIHEHA S h T Ay
=y 7w UATIHE, N THERBOKRTEZMES . 7 ME—RROREERZ RS 22, Zhb
1%, KLK7 7% AD [BE DR E/N Y THEERGFEICR 5 L TV D Z 2 2R LT 5, BLEDOIE
X0, FELOIZV—T1F KLKT O AD (Zx3 2 8B P IBERE D & & 72 2R 3 LY
7= 7% AD IRRIEDOBHFE 2 HHE L. KLK7 [HEKOWFEIEF Lz,

KLK7 I%, % ORIBRARN KLKS (2 X > THEM (b S 4, £72. KLKS 1% KLK14 ORiEEA
oo KLKs HiEMELT 5 7, B A wic X 2BER oA VT, &M bh 27—
RO XY FHIZH DENSFOFN, EfCH 2 b0 L0 LEIWEAOKEMEWEE XL
b, &5z, BEAIZ VT, KLK7 © AD (233 DR 2AIMEED & 5 72 2 fifIH &
Fhid 5 72121, KLK7 (Zxbd 2 LEIEPER IR 2T T2 < KLKS (2% L CRBRng 72
KLK7 HEHFIA R D Hivb,



TIE TISIEANTF MEESF KLKT LEAIE LTH<S 00 F# ((ah) 2Es S
LTV D (Fig. 1), Puzer D7 NV—"T137 7 VNV O Td 5 Paepalanthus bromelioides 7> &
HEfE <4172 isocoumarin F5E (KD paepalentine, =D 2 &K TH D 8,8 -paepalantine 33 LN
vioxanthin {Z KLK7 33 X OVKLKS OREERARH 5 2 & 285 LT\ 3, & 512, Puzer ®
7' V—"71% isomannide #FHEIAH KLK7 35 KL OKLKS ZfHET 5 Z L 2@ LT\ D 25,
Tan & (X KLKS O % T structure-based virtual screening 17\, & > MEE#DF)>
o KLK7 FAE/EH % 79 5-amino-2-mercaptobenzimidazolylquinazolinone 7% & A& % FLH L T
% 26, Arama HII~T 0 BALAEWH DAV —=1 7 )5 pyrido-imidazodiazepinone #5E (K%
U, HEETEHEAHBIIE A A LT D Y, 2 s DAL, KLKT (IS4 2 BRETE
DIEHITIIN T2 KLKT OREREMITIC W2 ICIXNEETH D LB A bz, Tan b3 A
fEEHEET 2 1,24 triazole FFEME P ZHE LTV D, ZOFFEMAIE KLK7 (23 L TR
PREIEME 2R 928, KLKS ICHEEEZRT, £72, Tan DIFRARKEHEER L LT
coumarin 3-carboxylate #ERZHE LT D 2, ZOFFEMROPIZILHRVY KLK7 FREEA
ZR L, O KLKS ICIEH LZaavEam b bnd, — LT, ARMAGHED A =X
LThHDHTD, IR R HENES SN D,

@\,o H 0 o 4 OFs
e 10
! By
S.__N
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isocoumarin derivative (8,8'-paepalantine) isomannide derivative 5-amino-2-mercaptobenzimidazolyl
KLK7 IC50 = 112.4 uM KLK?7 ICgg = 10.2 uM quinazolinone derivative
KLK7 IC5q = 25 uM

0
Z N o 0
~-N
NH N
o I —NH; Q
\ R N Cl/\CETLO cl
< Cl
N 0° "o
pyrido-imidazodiazepinone derivative 1,2,4-triazole derivative coumarin-3-carboxylate derivative
KLK7 IC5q = 33.5 uM KLK7 ICgq = 0.04 uM KLK7 I1Cgp = 0.063 puM

Figure 1. Reported KLK7 inhibitors.
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THIZHIZY, A7V —=2Tty MEAW 1 A/ L7z (Scheme 1), X527 I R¥v
DL OREEIE VA 2 BT 2 BT, 7 2 REF Y LAOLEBBRRMICTE 585/ —
2T, BFFET I FF 2 AFFERO G ETT > 72 3 (Scheme 2) (5 — T 5 —Hid —IH),

F F,
QF DF

¢l TMB ¢/ T™MB ¢l TMB ‘

O — Qe = e = Qe 29

Scheme 1. Synthesis of hit compound 1.

i TMB g ¢ He o
Sy = B = Ly

R = OH, OMe, OEt, O j-Bu, NMe, (HCI salt)

Scheme 2. Synthesis of amidoxime converted derivatives of 1.

7 X RE Y LEALOEBYRD hKLKT (SR DAFE®E A L& 2 A, 7 U — L5
WA TIE72 < 43 %EONEE{J‘%\EI ECHLIEDRBHLNI-oT2, SHIZT I RE v A0
OREETEMEFBI DD Z OFMAITHE R R E SOBRLRLETHDH 2 L HRBINTZ
Emb rﬁﬁ%é%ﬁONNwd?WY KTV UG E T - AL EZ A
%@wmunm%ﬁﬁ%mﬁ_&%ﬁMLt(% L —Hi ),

— 7. 7=V CEMLOREETEEARRE A RIS T D72, T = U UEL A A L 7oA R
K& B LTz (Scheme 3), 7 =V UM Z#AD hKLKT OMHEEMEF 21T o728 2 A,
RINLOKEEFLIIMATIE RN &, IIVRF VOB E XA XA RBEE LW
ZEDBHLMNII T, Fl, WIVRFUNEEE AL U ANVKREVIIZERT B 2 LT,
hKLK7 [LEEERN LV B35 2 &2 R Lf: (56— T2 ),

| TMB

il(wkx4(_q-gk[rhml_A-CLET

-~

NAr

Ar = 4-HO,C-CgH, (HC salt), 2-HO,C-CgH, (HC! salt)
3-pyridyl, 2-pyridyl, CgH5 (HCI salt), 3-MeSQ0,-CgH,

Scheme 3. Synthesis of aniline converted derivatives.

RIS TERARE 2 3 0 PR BR S 5 72012 LEFTEIED A b L7 k&% & hKLKT OEA R
il iR AEEAT Z21T > 72 (Fig.2), Z OREEMATIC LV | FE DGR L IZBLEAIZS hKLK7
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DOIEMEENAAIALE L TWD Z &, S HICHEAIE hKLKT7 & O AEH Z T2 Z &0
T& 7=, FFSHIRMAEERHD 12 LT, 7=V UMD TSR & Leud0 & Hisdl O T84 h
IWAR=ZNVEB LRI ARFI LI L Phel5sl O 7 = =L3 L ORIT CH--O FHAEHADZE

DLt (TR 2 6),
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Figure 2. Complex structure of human KLK7 with its inhibitor.

S BT, AEA I L0 BREENES W E LI B A OW T, ot ) e T T —EIiC
S B BIRMEZ ME L, BAFZ hKLK7 @BIRMEA R Lz (35— =3I,

FHOEAE hKLKT OB S EEEN D, 7 =0 VELO I VR LV Z o 1R
SILICAER L, CH--O fAE/EHZED S Z & T hKLK7 FAEEMEZ M ESE5 2 LN TE
HOTIEIRWINEBZ 2 T3 IR F UV E R 2 OEHRFLICZE S U hKLKT PETE M 4 ff
RBLIcE Z A, B RIFEOHACIIAFIEEZ W LT 2 LIZREETH L Z L3P H
INTIp otz (B B —IE), 5. FVRF I VEEICIE Phel5] OMIEE 7 = = /b
EPLELTNWDZ D, 207 =V EMEEHCTE S EBREZEANTDHZ & T
TGN ET 5O TIE AW EB 2Tz, FxO~Ta T U —) LEOBE A% FEh L7 ik R,
AFNE T —NVEEEEN LT3 98y hKLK7 FLEEEER 2R3 22 /R LT
(Fig. 3) (O 55— it —IH), A FNLE T Y — LV EONBREAFAKICT A0 Ry x 7y
Ralb—arE TV, AFNAVE T Y — LT hKLK7 @ Phel51 & Vall49 TR X5 F
A & RO EER 2789 2 LR SN (B - S IH),

FHEAI & hKLK7 OBEAERITICBN T, 1,4-UT B0 7-4 B OB A T L 2 #E
WNZAR=ANBOONTZ LD AF VAL~ T VX VEBILOBENEIT 5T, £
OFEE . AL 7B O STAARE IZ L W hKLK7 FLETEIEISE VRS Hiv, WTFho@E#h
FICBWTHMBHONARRLE R KL b SR THEFEMENRL 725 Z ERHA LN -
oo EDOHFTH(S)-Me (KF L (S)-n-Pr RITFEF 1T hKLKT7 BETEMEE 7~ L72 (Fig. 3).
F 7o BEIEER WA E LA B TS B 2EIREEZ R 2 L 2R L G35
—Fii),
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J\H\sﬂ [ [
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2
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Asn192 O
; Sz
Human KLK7 ICsp = 1.9 uM Phetst Human KLK7 ICsq = 0.52 uM R? = (S)-Me
Human KLK7 ICgq = 0.058 uM

R? = (S)}-n-Pr
Human KLK7 1Csp = 0.048 uM

Figure 3. Structure-based drug design of human KLK?7 inhibitors.

MG L R L7298 7) 72 hKLK7 PREEMZ ST ba®iE. wTiitb~ U 2 KLK7
(mKLK7) (Z%F 9 B AEIEHITIEF 1285 < RERFZENH D 2 & NIREIC 72 - 7, KLK7 B
EVER 2R TEEMEFIH LT KLK7 OAKEREDRRGEE in vivo TIT 9 729I2IE, BRI
FIEMEICH T DA ZWET OINERDH D, £7, FEORKNZHHIZT 5729, mKLKT
O T FEOFESALEZITV hKLK7 & OffiE % ik L7-, mKLK7 TiX hKLK7 @ Alal90 (Z%f
ST 5T X/ BEIE Thrl90 Th 523, ZOENIIKFRBAEIC L W ZEILS LTV D KRG T
WIFET D Z LB LMNITR Tz, Tbb, Alal90 XV & K& 22185 % K> Thr190 &%
EAL S TR FIT L - T mKLKT7 @ S1 %A R 23§k < 72 5 T /e, hKLK7 TIEFEEH D 5-
Jmam2-A MU R UV ST YA MIFEA L TEB Y 7 o a ki Alal90 EBIZALE L
TW5, mKLK7 (IZBW TR 22572 S1 A h e mm e DNV EEENETCTLED
fod, 5-7mu2-A MF TR UVEITNERIC ST YA N EMAEERT LI ENTET,
Z DFER mKLK7 CIIPAEEENRE I Lz LB 27z, DLEORE NS, XUV vio

BRI AT T 5 2 L THREZWETX L0 TIIR W& E 2 7= 2 (Fig. 4) (5 =24 1),

S2
I —N,

< N

Cl N N3 o e HN—S
Gy o

-0 O”"NH :>

s2'
Human KLK7 ICso = 1.9 uM

Figure 4. Structure-based drug design to overcome species differences.
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Scheme 4. Syntheses of the derivatives with various substituents on their benzyl group.

bt he~x Uy ROMELHE AN E L, BAEDOHRKLEZZOND 5-7nm2-4 fF Ry
DNEEDON B B EOEWIE 2 B L B EC M DG Z1T o 72 (Scheme 4) (55 =%
o HE— ),

yunfEaRE LI bEY. A MXVEREBWRLTALEW. N B VR Lo BEHRAE Z
L 7oA B4 0 hKLK7 36 X OV mKLK7 BEVENEZ 37l L 7=, T4 0 R PV SR @ L
ZEHlE KLK7 LB ORI L 5 2, 2,6-V B DV IRICER$ 5 Z & T hKLK7
& mKLK7 CRZEOREEEZRT 2 ERH LMoz, £ 2T, VAL NEHILO RHE
BEATV, 2,6-V 7 b o @R CREZERE < 7R\ KLK7 BLEE 2 R+ 2 2 /R L B
B T ), HAZ, 2,6-Y7 ma [BHUR & mKLKT & OGRS RS AT 21TV,
(O SR 21T > T D 5-7 1 a-2-2 hF R VR E hKLK7 OEA RIS & O
i E1T o7 (Fig. 5). TORER, TNENOREHRIT S1 4 b TOXRU VL EORESKE
KRR D 2 MBI BT 72 572, hKLK7 DESERTIIN DT ST A R OB E T
LTWA A, mKLK7 & DEAKRTIZNL DT hKLKT OB SR L s LT S1 A Fo
BVMIEIZH D, ZIUTENN D DVEIZER L TS 7 e io 1 228 Serl95 BLW
Val213 67 5 7R 7y MIfE L TV, 2,6- 7 v X DV EPHEEFEHAL TS
mKLK7 ®7 X/ #l3 hKLK7 THBBLRRFINTND Z &b, 2,6-7 7 n e fbaWid
hKLK7 (ZBWTH mKLK7 &R URAERAA R L T\ D Z LR S, T3 flizEd
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BICBNR -T2 E 20N, £T-. ZOMEREXICET 25203, & FRBI O~ 7 & KLK7
FH 15 O A E TE A B 2 BRRIC AT A 7217 T2 < . FRFNOMHER| O ETEMEOfE

ZEDHIZONWTH B TE 72 (=55 =Hi),

Cl S
OH =
gfé 2 W 2
A A
0 (o) N Cl o] N
H H

74

Human KLK7 I1C5, = 1.9 uM Human KLK7 IC5, = 0.38 uM
Mouse KLK7 IC5, > 30 uM Mouse KLK7 IC5,=0.70 uM

Figure 5. Complex structure of inhibitors with human and mouse KLK7.




F—F B8 KLKT AECEY ORI ETEEEE

EXEOLDIN—TIL, INETITHHRREREZATLFEN) okt 7w T T
—EBIEAIZ R L TWD 336 ZOMRERICE N TE OEERIEZ SR L TRY
TOILEMHENDRDXE N TV Ukt Y e T 7 —BIREREE N LA T A
77V — (K5001tEW) AA7 Y —= T35 LT, B HOMAMED R KLKT FLE
EHZR/T2LE6ME AHE 50 TiE20WinEE X7, & F KLK7 (hKLK7) Wiz A2
U—= 7 OfER, hKLK7 ZHET W1 2 v Meam & LCRI L7 (Fig. 6).

Z T, FHHEIEe v MEAW 1 O KLK7 1233 2 A ETEEAE 2 it 2 BT 107
IRFVLAESBLIOT =Y IO BERIL A B LT E G L. FOLEBKDOE
ficds KON hKLK7 (2% 2 PR TEE ORI 21T - 72,

F

(e
O\ ®
cl of
HKNrj HO_ o —> N7
@‘&rk 0 C; @LH’N O
' A OH ' AL
0 N _0

O N
H

-~

1
Human KTLK7 .lCS“ =58 uM

Figure 6. Structure of screening hit compound 1 as novel KLK7 inhibitor and synthetic plan for structure-
activity relation ship studies.

i 27 ) —=v 7ty MEEMDOT I N X LAEHUROREETE MRS
B A7 V—=27ty MbEMET I RE U AEBIKO AL

27V —=v 7ty MEAW 1, SRR BB b & 23 2 HRIFEFE L TRV, B
TOXEIITLTER L (Scheme 5), &M 2 %27 v EFEEE tert-7 F )V AT L& HWT
TAXME L ALEW 3 L Liztk, e— Y VREEZHOT14-UT7 B RUBKIZE N T, X
D NEARBEEDNDIRNIALTY X RE2TF AT I NICEMLTALEW 4 & LTc, FA7 I RMEk4 %
R K ERIEE(L. O-3,5-Y 7 A n 7 =/t kX 7 I 37 LAES 52 L2k D
TIRFULES L Lz, ABEWMSICM) VA afiRB L O F A AR Dy — L
LTCT=Y— V&ML, 24,6-FU 2 FF XU (TMB) BB LW tert-7 F IV EE O
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REZ RIRFIZATY Z & CHR UK 6 & Uiz, WARUVERKG6 & 5-7 X /-2-BE Refky
BB tert-7 T NVT AT IV EMG LTcth, BERIET tert-7 FNEEMIRET D2 LT X
Ve MeAW 1 2157, £z, 7= 7 —/WHKEERL O hKLKT7 BRFEER )T 2 2h R 4 ffe
BTH70, by MEEWM 1 o 7 = ) —AMKBEZ RN ZALEW 9 28 LTz, Jv
RUBRIK 6 & 3-7 2 ) R tert-7 F IV AT NV EMGE Lizth, tert-7 F V5% Bilri#E+
HZEIZEVLEm Y 25T, B, f{LEW1 O=TF T A~ —{Kent-1 1%, LEH2 D
T F A~ —iK ent-23 O TULEW 1 & FRERICARK LT,

9
ci T™MB | TMB cl TMB o ol TMB Ty

e ] c N‘g b @\ N\/g c N
S 60y, - B - &3
2

& ) ok
3 4 5
E F E
%}F (t }F <t }F
o] Q \L Q
cl H N Cl H N Cl H N
d N e N 9.0 f Oy o
—_— —_— —_—
_ o N O N O
N_{ ] R A R
0O o] OH - H Pe] N
6 7:R'=0H 1:R'=0OH
8:R'=H 9:R'=H

Scheme 5. Reagents and conditions: (a) BrCH,CO»#-Bu, 60% NaH, Nal, DMF, 0 °C—tt; (b) Lawesson’s
reagent, THF, rt; (c) 3,5-diFCsH3;ONH,-HCl, Hg(OAc),, EtsN, MeOH, THF, 0 °C; (d) anisole, TFA, rt; (e)
aniline derivative, EDCI-HCI, HOBt, DMF, 0 °C; (f) 4 M HCI-AcOEt, rt.

Scheme 5 IZ/R L7z A/ — Mide > MEAW 1 OAKREB L OERGO T = U 5 & 25 i
THITIFDRO L VERIETIEH DL HOD, 7T R AN OBEEMEHEZ B E L
7o 3 MIEBIEOEBICEB N T, 7 RF U AREAROTBRTEAL TV ENBH
FH)TIERV, AlL— MAETT I REF UV AEZEATIUR, I~ D7 I RE v A
BEBROERMNATREL 720 . BHINCT I FE ¥ AL OEETEEMBENSE LD &5 %
oo ZZ T, 7 REVLAREZEMBBIZEALIZABL— MILED, FT I FF A%
BURD A E I 272572, (Scheme6), T7ebb, BRI 3 O tert-7 F NI Pifti# L
THNRVEER10 & LTtk 3-7 2 ) REFE tert-7 T IV AT )V EREG L TEEw 11 &
Lz BENTC LA N O3 5557 2 FED I B, X0 USHERE <, oK REEH
DIpN14-TT BRSO 3T 2 ROF AT 2 MMea o — Y Uil s Tty B
DONLE THRIGSDBET LTAL B 14 21572, 747 I NK 14 ZFERERTFE T, fix O O-i&
Bt FaXi L7 I0HHWIE NN-PAFILE RID AT L1k, T 5
TIRFVAEISA8 BT I KTV U1K 19 2157, (LAWY 15-19 D tert-7 F VI % il
Ri#ETHZEIZEY, By MEAW 1 OT I XU A2 E# L7 B LS 2024 %
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FNENET, £ 1 DT 7 X AFHER13 X, AT REER10 & 5-7 3 /2-t Rafxi %
BERE tert-7 F VT AT NV EHEE LT, tert-7 F LB Tifr#EST 52 Lic kv B,

¢ TMB . Ho R2
N o, A
[ ] O d
ilﬁﬂ ¢L%' Vgﬁf(ﬁk
\—J< ’% 0 0 o ﬁ

11:R'=H,RZ=tBu
12 :R'=0QH, R2=t-Bu
C
E13 R'=0H,RZ=H

5%”f _5%—*@g e L

15: R 20 R

16: R OMe 21:R°=0OMe
17:R5=OEt 22:R3=0Et
18:R®=0Qj-Bu 23:R*=0/-Bu

19 : R? = NMe, 24: R3 NMe, (HCI salt)

Scheme 6. Reagents and conditions: (a) anisole, TFA, rt; (b) aniline derivative, EDCI-HCI, HOBt, DMF,
rt; (¢) 4 M HCI-AcOEt, 1t; (d) Lawesson’s reagent, CH,Cl, rt; (¢) R’NH,-HCI, AgOAc, Et;N, THF, 1t; (f)
Me,NNH,, AgOAc, THF, rt; (g) 1 M HCI-AcOH, rt.

HIE 7R R AR OREETE AR B

27V —=7ty MEAEW 1 & TDNFRIEER ent-1, (LEWIBLVT I FF AL
B4R 13, 20-24 @ hKLK7 (23 2 BAEIEED in vitro §¥i 21T > 7= (Table 1), & v MbEE
W1 xS F A~ —{Kent-1 O KLK7 FAFIEHAZ IR LT & 2 A REHD 6 (LT
AECE DL EEIEICRE S BEBEEZ D2 N0 0 6 (MO E2T SEE LY & RED
BOEIDHFELWZ ENRHLNI STz, ZDOZ MDD, LEOFERIIET R BEED
bE&mERNDZ LI Uiz, WIZ3INOT I RE¥ 2 LHEEFRWIZ(LAEY 13 @ hKLK7 1Z%f
TAHMRBEEEZFE L& 2 A, ZOMEERIZE vy MEA® 1 LU TREETL
2o ZOFERIT, 14-PT BT B RO 3 AL E BT hKLKT BLEVERI S LT
HATHDHIEZERLTWD, T2 T, 14T BT F U BRO 3T I R LML
KD hKLK7 (2% 2 BEIE Ol 21T > 72, 2O, &y MEAEW 1 O7 =V i)
OAKIEIEZ PRV FFER 9 ([ZAK L CHIEBEMNIZRE CTh 72 &b, 7I FF UL
FOERIILAW 9 2RI L TUT 72, BT LR VIENERR L2 7 I R A HIK 21
FBE O 22 (XFRE D hKLKT FLEEMEZ R Lz, ZiUd, 1,4-PT7 B0 7-4 B 3 4
BEHIIIHMEAW 1 DL SR RENWT ) —ABEEMAETIEIRL . ZOELOEHIZL - T
SFEAEE L, EEEZN ESEL 2N TEHZILERLTND, BT, TAFL
EHIEOIMEAEY 20 °, LV NKREFEOKRE WA VT FNVEEZEANLIALEY 23 Tl
hKLK7 (Zf4 APEFRMHEIIREEBLTLE S 2206, BUARKRE SOBEMBEILNLE
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ThDHIENRBEINTZ, £Z T, TAFNVEE T HDEALE NN-VAFLT I TV
K24 7% A L, £DOhKLK7 FAEIEHEAZFI L2 2 A, AT AT I RE U AK21 X
TFILT I REF LA 22 L L TEAW 24 1350 7 (EPREEMERm FT 52 & 2R L
77,

Table 1. Inhibitory activities of compounds 1, ent-1, 13, 9 and 20-24 against human KLK7.

3

R\
Cl HX
\3% HO o
6N 0 1
Ny R
_O (0] N

H
Absolute
Compound R! X R3 ICso (uM)
config.
F
1 R OH N o{} 5.8
F
F
ent-1 S OH N oQ >30
F
13 R OH 0 - >30
F
9 R H N 0{3 5.4
F
20 R H N OH >30
21 R H N OMe 14
2 R H N OEt 13
23 R H N 0i-Bu >30
24° R H N NMe, 1.9

3HCI salt.

o A T = U AR O G R & IS TE M B

T I R¥ T LEOEHROREN G R LAt 24 BRI RIAEEERZ R L2 L,
1,4-CT BT A ERED 3 L& NN-U AT LT I RV AZEE L, 7=V UEMLo
BHAR DAL L O O hKLKT (2x19 5 FEHR M 2 e L7z,

T =V U EERT Db o TR, T2V VBERE GV — FOKBTEAT S
NI TH D2, Scheme 5 LREEDNL— MLV, 7=V U EHKEGRKR LT
(Scheme 7), T 72 b, GHEE4EZE Y U BHBIRFET, NN-UAF Ve KTV
TR S IR0 T I KTV ALEIT, HEWT tert-7 TV BRET S 2 LT

-11 -



L oImEPRE 25 & L=, (bEW 25 28 bAXT U ALTER/ 0D RéE LK, ST =
U UHBREEST D2 TEW 26, 28 BLUN30-33 2457, £7-. (LAWY 26, 28 D
tert-7 F NI MRET L Z LI V{EEW 2T B L 29 22 nEniET-,

’ /
T™B N cl H N‘N
cl : cl H N
@\ N\%S a, b ©\ N HCI c @\ Nﬂ/g
gﬁ o Lﬁ 0 L,FN O
A N AN N\/‘t( \/l{
0 o \/j{o% 0 0 OH L0 0 N-Ar
4 25 d ’: 26 : Ar = 4--BuQ,C-CgH,
27 : Ar = 4-HO,C-CgH, (HCI salt)

d E 28 : Ar = 2-+-BuQ,C-CgH,
29 : Ar = 2-HO,C-CgH4 (HCI salt)
30 : Ar = 3-pyridyl
31 : Ar = 2-pyridyl
32 : Ar = CgHs (HCl salt)
33 : Ar = 3-MeSO,-CgH,

Scheme 7. Reagents and conditions: (a) Me:NNH, AgOAc, pyridine, 0 °C—rt; (b) anisole, 1 M HCI-AcOH,

rt; (c) (i) oxalyl chloride, DMF, CH,Cl,, 0 °C, (ii) aniline derivative, EtsN, CH»Cl,, 0 °C (then 4 M HCI-
dioxane, 1t, for 32); (d) 4 M HCl-dioxane, rt.

Table 2. Inhibitory activities of dimethylamidorazone analogs (24, 27, 29 and 30-33) against human KLK7.

_N‘
Cl H N
_0 e} N-Ar
Compound Ar ICs0 (uM)
CO,H

24? 1.9

27° —()-coH 30

29? >30

31 16

32? 4.5

0

30 ) 9.0
—<)
—~

SO,Me

33 @ 0.82

#HCl salt.



7= UENL OB R A RIS 70, ERICK VAR LT = U A SKD
hKLK7 (2% % PLEEME 2 514 L7 (Table2), /LRI VDN E 2 8 L= {LEW 27
BLO 29 OHEIEMEILAEY 24 LHANTRESE T LI, 202D, RUBUVERED
BT A XN E LW ERH LT, T _UPUEBAE YU DUBICER L
AL EY 30 35 LU 31 SRCEHILO 2 LAY 32 IXFFEE O hKLK7 BHEIEM 27323, 1k
AW 24 L0 b hKLK7 OFLEFRMIZET Lz, Zhud, hKLK7 BLEEMEZ ) - S8 5100k
ABNA~DEBIEOBARUIETHDHZ LR LTS, ZOBLIE, AXNIIAZX AL
= NVEEEG A UTALEY 33 MEA 24 K0 B3RV hKLKT FRETEEZ R 2 000§ X
Fcxs,

] FHEEH] & hKLK7 OB A hiEE

WEIETEPEFABE 2 20 - L~ L C R VIR BT 2 7212, BREIEMES M B L7 baw 24 &
hKLK7 O A A RS EMEAT 217 > 72 (Fig.7 A-C; 53fi#RE: 2.15 A, PDB ID: 5Y9L), fit\ VT
ZOREREHRE SN TND T F RERAEA] & hKLK7 OEARH#§E (PDB ID: 2QXI*%) &
L7z ZA MEIZRNTHY N7 EOREITIEFIZ L TV, & HITba 24 13,
X7 T MEGEAIC AR A E LRV TREA L TS Z e b, LAWY 24 ORLERZTA
W R EHAE CTH L LEZEZ 6N ALEW24 D 5-7 mr2-4 FF DL ST
A b, T =V AT S22V A FEIIIALE L TV, YATFAT I HEHSIET I NT
UL O EEAZA L TEY . S5 His99 ORISHA & — B EMEEREZ LT
T2 LW 24 OILEEEO M X, 2 O His99 & O EERNEE LT\ D LR Sz,
—H T, AV TFEE 23) IZZDAR—AFIRETE, KEEE (20) TiX His99 & O
HAERMNTE 20 dIZ, 2 SEAWO hKLKT (254 5 BLERE R & <JEs Lz & HE
BTE5, £7. KEHEAD 14T EBRNVEDOT I RIF Y U OkHEL Ser2l4 O LIV
A= L O/ (3.09A. Fig. 7B). BL O 1,4-P 7 B30 -7-4 L BH OMIEE T ViR = LR FE
& Asnl92 OIEHT X R7'e h o & D] (293 A, Fig. 7C) THR®O LT, S5, BHZEN
ZLIT S22V A MITALE L TV DR & Leud0 38 KON Hisdl O LD LR = )LfgsE & DR
BENIEFICHE L (FNE 324 A, 329 A, Fig. 7C), B /VARF LY PhelS1 O 7 =
=VIEIZITVMLEIZH D (3.32A, Fig. 7C), 2 HOMAEMEMIL, FF—EHEHR 3 T,
TORLNDBEHFERICE D CH--O FHAMEM O LB 2 Hiv, Z OFWEAER 2 EA O
hKLK7 # > 37 B A~DFEGERMEIC TG LTV D LR TE D, LvL7eR S, Table2 D
EA¥ 32 TRLEE DS, DARFIIVENPELS TH hKLKT EFEEZRT I E 0D,
FVARF LI E PhelS1 OIEH Y = =L 3k & @ CH---O fHAEMIC L B FEABIFatEIC R4
5HE NS REHTH 5,

TR F VIVEEONE BB LTALAEY 27 BE VN 29 IZB W TIE, TR AR F
SNIRE Z U RIEEDNEREENEC T ELMAT DL ENTE R 2D DT, £

- 13-



DEFEERRESHE T LIZEERObND, —H T, (LEW2MDINEXF I NVEE ALK
ANVIR = VIITEW LT A& 33 O hKLK7 HEEM R M B L72BHIE, A ¥ Ak =
NIEDBEARGIZFIZ L 0 ILAEW 33 D7 = =L 3L L Leud0, Hisd4l ® CH---O fHANEM H358
K Ipolzlzb b HEE L, Tbb, WA A MOB R FKICEHS 5 2 LT,
hKLK7 @ Leud0, His41 & BAEHI O EFERIZ L% CH---O FHAAEH A< 72 0 | B 72 % hKLK7
PRETEME DM LRI CE D B X T,

. Phel51

- \

Figure 7. X-ray co-crystal structure of compound 24 in the active site of human KLK7 (PDB ID: 5Y9L).
(A) The protease surfaces are represented by the gray mesh and the ligand is shown in ball-and-stick form
(C: green, O: red, N: blue, Cl: dark green). Interactive residues and subsites S1 (composed of Asnl189—
Asn192, Val213, Trp215-Thr217, Cys220, Gly226, Val227), S1’ (composed of His41, Cys42, His57,
Cys58, Ser195), and S2’ (composed of Leud0, His41, Phel51, Asn192) are indicated. (B) Magnified view
of the dimethylamidorazone part. The hydrogen bond (red dotted line) is shown. (C) Expansion of the
benzoic acid part. The hydrogen bond (red dotted line) and CH:--O interactions (black dotted lines) are
indicated.

U otV o7 as 7 —loxtd HEIR/ME
BRI AW & O 2 hKLK7 ORSBERRNT 2T 2 7-OIIZEE TH 5, £ Z TEHRIED
AW W hKLK7 OFLEEMENA ELIbEm 24 B L33 1250 T, ok 7 a5

7 —BICT DRI E R LT, £ OREE, mib&ILc hKLKS, ¥E R 7B X

_14 -



R Tzt 5HELY G 10 500 EOEIRMET hKLK7 OFEEEEAZILET S Z &
234537 T2 (Table 3),

Table 3. ICso (uM) values for the inhibition of human KLK7 and other serine proteases by 24 and 33.

ICs0 (uM)
Enzyme
24 33
Human KLK7 1.9 0.82
Human KLK5 >30 >30
Human chymotrypsin 30 24
Human trypsin >30 >30

YAk, FFIIHEEAHIC L0 EIZFREBETEME O M AN HIRF C & 2 8l hKLK7 i RAYPRE A
R Z LT L7 3,

- 15 -



% "% Structure-based drug design % FV /= AEE L H#

t v MEEHOWHIRGETEYEM R X OMEEY 24 & hKLKT7 O#EARMEED D, hKLK7
PHETEMEOM 2 BfE L. LN R ITEEERO TR %2 E 2 7 (Fig. 8).
O S22’V A MILEL TWEEEFEERO I NRXF N IEEMOBE RS FIZEHR L, CH--0
FAEERZRD 5,
@ LB 24 DHVARF T VHEE hKLKT O Phel51 OFEEEN TV Z & 235 Phel51 & CH -
Rmen OFAEAEH 2N TE 5%*%%%]\?‘5
@ (LAWDORB A F L B ERDICIZZEM N H 5 Z D, ZOZMEHRL MDD X
5 IR A E AT D,
IO EA RS EE DMITIZ L DR EREET D720, S2¥ A MIfELTWDH 7 =
=NVEOBEBBIEOTHMB LA F L NICERIEZEA L LEMET VA > - Bk L.
ZNBALAE YO hKLKT (Zx%F9 2 BRETEM: & 5 L 7=,

Hisgg_)_ introduction of
N NH an appropriate substituent
Ser214 to occupy the space

S1

Phe151 introduction of
electron withdrawing

groups or aryl groups

Figure 8. Schematic illustration of the X-ray co-crystal structure of compound 24 in the active site of human
KLK?7 and the design of better inhibitors of KLK?7.

5 —fii B B OEHILAHR D7) R

95— CH--OfHE/EMHMEZ BIE L/ BRI

CH---O fHAEAEREE R Z K LI AL EMITE P RIETH 52166 25 Z HV T Scheme 7
ERBED FETERR L, BREEY 34-40 2 157- (Scheme 8),

- 16 -



—N
i HON . Cl H N
N HCI #S R4
N LN O
N\J{ 0 \AN
0 OH - o
25 34 : R* = CONMe;, 35:R*=CONHMe

36:R*Y=80,NMe,  37:R*=S0,CF,
38 : R* = CF; (HCl salt)39 : R* = CN (HClI salt)
40 : R*= OMe

Scheme 8. Reagents and conditions: (a) (i) oxalyl chloride, DMF, CH,Cl,, 0 °C, (ii) aniline derivatives,
Et;N or (i-Pr),NEt, CH2Cly, 0 °C—rt, (then 4 M HCI-AcOEt, rt, for 38, 39).

BARIIEICE D CH--O FHAERORRAS, hKLK7 HEEEON FICEF T 2 0% 1
AT A7, ERICK VAR LTALEYM D hKLKT (2% 2 BLEEME 2 374l L 7= (Table 4),

Table 4. Effects of various substituents of compounds 33—40 on human KLK?7 inhibition.

N
Cl H N
O e £
0 a] \/[(N
Compound R* ICso (uM)
24* CO.H 1.9
33 SOMe 0.82
34 CONMe; 2.5
35 CONHMe 0.94
36 SO.NMe» 0.99
37 SO,CF3 3.9
38° CF; 43
39? CN 5.3
40 OMe 2.7

*HCl salt.

AFT I RFER 35 O hKLK7 FREEMEIEZM E L 00, A F LT 2 KK 34 TIX
bW 24 1T TRETEMIZRTI L, S HICAARYT I FIK 36 & A X v ALk =Lk
33 £V hKLK7 (2% 9 D EIEMEIFIE 2oz, ZORRKE LT, 7 RESLALALT R
RIEDBEFRIGAED T4 TIEARNWZ LI A SEEEERH L0 TRV EBZ 2T, £
T, MU TAFaRE AR =VEE (3T), MY A e ATF VR (38), = R U LK (39)
DN S BRI THRERF L, TORE, #IfFlcK L, Zhbbdho

-17 -



hKLK7 BLEVEMEII LAY 24 B L33 12 CH< o iz, BT, EFHREGETHD A b
FUREABALIALEM 40 12BN THEFROIEZEANL72/EY 37, 38K L1039 LA

DLEEMEZ R Uiz, BLEORERNS B RKGIEIZ K Y CH--O FHAAEH 4 5D, hKLK7
PG M2 &2 2 L IIAREWNTIE RV E B 2 T,

BT ~T a7 U — I XS B
{bEY 24 O T VR T IVEEDIZAFAET D Phelsl OMIBE T = =L & OF H AR 231

WV IR F VIR AT n P ERBRICEB LTI ALA Y 41-45 & AR 25 L AT =
U UHEREREGRERNC y 7 ) 7% 2 & THE L2 (Scheme 9),

7N\
Cl H N
HCl a 4% Ar
er NN
e 0O N
H
41 : Ar = 3-Furyl 42 : Ar = 2-Furyl

43 : Ar = 3-Thiophenyl 44 : Ar = 2-Thiophenyl

45 Ar = -—<\\m

Scheme 9. Reagents and conditions: (a) aniline derivatives, EDCI-HCI, DMAP, CH,Cl,, 0 °C.

Table 5. Effects of heteroaryl substituents of compounds 41—45 on human KLK7 inhibition.

—N
ng\//( /@

Compound Ar ICs0 (uM)
41 g 0.67
42 ] 0.59
43 ~—©5 1.5
44 ~—(/8j 0.87

45 *@E 0.52

ERABIEIC L D E=~T e T U — LA E AN LTLAY) 41-45 O hKLK7 ([Z%3 5 FLE
EMEZRFGEL 7 (TableS), TDOFER., b2 TolEWIT, HHyFRy > hKLK7 BHEEM:
ERTZERHLNI o T, PTHET7 T UREBBALIZALEY 41, 2 BT Y —1

- 18-



BREEANLIALEY 45 1. L&Y 24 ° 33 LV 3RV hKLK7 PREEMEZ R LTZ, LavL
RN, FAT7 2 VREEBANLIALEY 43 BLO M4 IZBWItho~T a7 ) — iz
A LTALEWIT I ARZ OEEHRIZORH R ole, T4 7 = VERIIMO~T 2T U —
NIEIHERTREAE L TOVDEIRVBUREDRUEUNANRKEI VWO B, Z0F 47 = VBROR
CALfA DK E I8 hKLK7 1ZxF T 2 FHETEEORTHICE R -T2 L B2 b b,

PLEnD, NUBUVBROBEBREIITI R 0 FEREDIRTZND K5 e~T a7 U — LA
LTEY, FTHN-AFAET Y —)VEZEANT D Z LT, hKLKT (237 5 HEEMED M)
EFazERAMLE,

B o ~T a7 ) AERERO Ry /vl alb—va

~TaT Y= VEOMREE L AEICT S0, HEIEERT ELZbEY 45 &
hKLK7 ¢ED Ry ¥ 7y a2 b—v 3 %&{T-7= (Fig. 9A-C),

\-;_/“—R" S <
| . 'ﬂ y 5, -
_*12@ el
Hisdl ‘ > - X’
~ 4
N
i AT = ]
\ . Leud0 -
P gy
\ Y
a % 7
,(/; Val149
g/ \
\ #

Figure 9. Docking model for compound 45. (A) Superimposition
of 45 and 24 in the binding site of human KLK7. The surface of
the protease is represented by the gray mesh and the ligands are
shown in stick form (C: green for 24, and pink for 45, O: red, N:
blue, Cl: dark green). (B) Magnified view from the side of the N-
methyl pyrazole portion of 45; compound surface is shown in
translucent colors. (C) Schematic illustration of the docking pose
of compound 45 in the active site of human KLK?7.

NRANZAaAT ERLIALEW 45 D R v %o ZR— X L LA 24 & hKLKT7 OEA S
L DENADE % Fig. 9A IR LIz, LW 45 OEEAREAHRITLEw 24 LRI TH
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L2 LB, ALEW 24 TRHO LTV D KFERG 7 £ O hKLKT7 & OHEAEHIT LAY 45
WCBWTHHREESN TS LHEERTE D (Fig.9C), SHIILAMAS DT 2= LT —)L
HRALIE Phel51 & Vall49 2 DAEAL X4 D hKLKT % /X7 B D 7 T v b 7aFeim & 5V i AAE
HaR$Z EIURBRENT- (Fig. 9B), T72bb, EROT =V U EAICER L TV DA~
TaT U= VIR B R EE DG L & D 2 LI 8D hKLKT & OFE A BUFED )
FF22LERLTRBY, 2ORyXF T Ialb—valilloTT = VN OMERE
TEMEAE RS 2 Bl il T & 72,

B i AT L ABRLA~ D EHELE A DR

AR HEERNT 2 G G NZ 7 o T HEAIDO A F L UAIH & & X7 & ORI
DOHNDEMEMD LT, AF L UENLA~D T VX NVFEDOEANEIT -T2, T DR, K
B U EOBEBELT hKLKT EEEN R S RIF Cho7c N-ATFAET Y —/LIZEE L
72o = ODOERE% Scheme 10 (2737,

ct TMB o cr ™™B 4 cr T™MB g
M« a w& b Mﬁ o
G LG e TG e, T
v NH W N o N
0o o 0o 0 Rs?/l{o% 0 0 Rg}/«o%
2 46a: R® = (S)-Me 50a: RS = (S)-Me
48b ; R% = (R)-Me 50b ; R® = (R)-Me
47a: R® = (S)-Et 51a: R® = (S)-Et
47h : RS = (R)-Et 51b : R% = (R)-Et
48 :R%=n-Pr 52a: R° = (S)-n-Pr
(mixture of diastereomers) 52b : R% = (R)}-n-Pr
49 :R%=nBu 53a: R5=(S)}-n-Bu
(mixture of diastereomers) 53b : R® = (R)}-n-Bu
N/ N/ N/
- d (for 58 N N
cr TMB (for s8) cl H N cl H N Ny~
N N H-Cl N y
'ﬁ e (for 59-61) ‘% f ‘ﬂ —
\\‘&rN O \‘-&rN O \“ng o]
Pt & & om S EN
RS RS R5 H
CRY =
>4a: R’ = (S)-Me 58a : R® = (S)-Me 62a: R® = (S)-Me
54b : R® = (R)}-Me RS = )
58b : R® = (R)-Me 62b : R% = (R)-Me
55a : RS = (5)-Et \R5 = '
59a : R = (S)-Et 63a: R® = (S)}-Et
55b : R® = (R)-Et RS =
59b : R° = (R)-Et 63b : R® = (R)-Et
56a: R% = (S)-n-Pr SRS = '
60a: R° = (S)-n-Pr 6da : R® = (S)}-n-Pr
86b : R® = (R)-n-Pr . R5 = )
60b : R® = (R)-n-Pr 64b : R® = (R)-n-Pr
57a:R® = (S)-n-Bu .R5= '
57h - Rs B (R) -Bu 61a:R°= (S)-H-BU 65a : RS = (S)-n-Bu
: 61b : R® = (R)-n-Bu 65b : R® = (R)-n-Bu

Scheme 10. Reagents and conditions: (a) BrCH(R?)CO,#-Bu, 60% NaH, Nal, DMF, 0 °C-rt; (b) Belleau’s
reagent, THF, rt; (c) Me;NNH,, AgOAc, pyridine, 0 °C—rt; (d) anisole, 1 M HCI-AcOH, tt; (e) anisole,
1 M HCI-AcOH, 4 M HCl-dioxane, rt; (f) 3-(1-methyl-1H-pyrazol-4-yl)aniline, EDCI-HCI, DMAP,
CH,Cl,, 0 °C.
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FIPEY 2 DT VXL E a-7 BT T IVXNVER tert-7 TNV AT )V HWT T T2,
Z DT ATV LT AL AW 46a, 46b 35 L OV T LIy L7 LA W) 47a, 47b
DENENDY T AT VA RMEKE DT Lo~ NI T 7 4 —ICLVpBELT, —J5 n-7
1 BV LT AL A 48 B X O n-T FOVIEEN I LTAL AW 49 13T AT VARA
E LT, RIZENENDOILEMOT AT I MMea Y 2 —i 3K “ 2 TV, 50-53
8T, ZOWRRRT, 747 INMUE 2 BLOSB3 OVT AT VA RMKIN T L a~
NTTT7 4 —lc kD ZNENDEELT, 47T 2 FIK 50-53 [3ERAIRIF1E(L, NN-2 A F L
ERIVVERIGEEED LT, TIRTYMK54-57 L Lizth, tert-7F 3L TMB %
ZRESNE T CRIFFICHUA#E L, LAY 58-61 & L7z, IBICH VR VERIA 58-61 % 3-(1- 4
FI-1H-E T — b4 A )W) T =V EfiEET 5 2 L2 B LAY 62-65 % L Eis
77

F o, S IEAREE O STAREL E &2 BT D T2 DI IR AR & D T RO & BRIT o T2
(Scheme 11), YeZ#IE 72 D-FLEEFHEIR (66) Z H\TILAY 2 ~D SN2 TV F ALK %
TV RIEE DS S Bl i Coyisz L7z LB % 1572, Scheme 11 DI £ 0 72L& ¥ D 'TH-NMR
75 46a DENE—HLTZ LD, 46a D> HFEE L7-LAEY 62a DMIEH D NAARBLE L S Bl E
EWRTE LTz, FT2. 63-65 O R> ONIAAFLE X 622 & 62b & D 'H-NMR ALY kLK —
DHHE N B URE LT,

o ™B g o ™E
N o a N
G e s
N -NH : oy N
Q0 ot o ek
2 66 46a

Scheme 11. Reagents and conditions: (a) 55% NaH, THF, 0 °C—tt.

S IAL A D hKLKT BRE{EH % Table 6 (278 L7z, (R)-A T /UK 62b CTHLETEMETHS < 72
BDHDD, (S)-A TR 62a TILRIEIZ hKLKT BAEIEMHENH E L, S0 LaY) 45 &
Pl UCHY 9 RV BREIE 2R L, DT VSV EOR SE2MIELIZE 2 A, TV
HOF SITBRZR PO SIRBRLEN SADIF IS RIEL Y L EiEMETH D 2 L BH L)
W27 oTz, £70, (S)-TF K 63a TIIPAFEIEENFH D DD, (S)-n-7" 1 B /LK 64a 15
L OS)-n-7 F VAR 65a T hKLK7 FRETEME 2R LTz, LAY 24 OB X i ik s
FEMTND . R AR TIX IO T VX NFIN 2 R FHRE &SRR EZAE L TLE S 720,
hKLK7 ORREIEEMEEY 45 L0 b55< 725 L ST, —F SIRICB W TiE, il L
=T NVFNVEBTEGINIC HZBME DR L LFIAT S 2 LB TE oI FE M A
ElL7eEBBZ6N5,
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Table 6. Inhibitory activity of branched side chain analogs 62—65 against human KLK7.

(A

/
_N‘
H N

AN P
Sl )

Compound R ICso (M)
45 H 0.52
62a (S)-Me 0.058
62b (R)-Me 0.92
63a (S)-Et 0.45
63b (R)-Et 28
64a (S)-n-Pr 0.048
64b (R)-n-Pr 7.0
65a (S)-n-Bu 0.11
65b (R)-n-Bu 4.1

WIZ, hKLK7 FLETEMEA A L LI(L A 45, 62a, 64a Do) 7 uT 7 —EICk§
2R IRIE A MERR L 72 (Table 7)., {LE%) 62a 33 L1 64a @ hKLK7 PRETEMED [B] EIZ V-
M) U UBEEELRDOND X)o7 b oD, 2N HOERNT, ot e
77 —EB XV b hKLK7 1Tk LT 25 fiFPh L@ iR CREEMEZ R LT,

Table 7. ICso (uM) values for the inhibition of human KLK7 and other serine proteases by 45, 62a and 64a.

ICs0 (uM)
Enzyme
45 62a 64a
Human KLK7 0.52 0.058 0.048
Human KLK5 >30 >30 >30
Human Chymotrypsin >30% 3.1 1.3
Human Trypsin >30 >30 >30

“The inhibition ratio at 30 pM was 47%.

LB, (L&) 24 &L OBABEED D A Sz 7 BRAIBHO 2 F L U EL O 22 O F|
MAEBMIZ, AF L UEMA~DOT VX VEHRLOEANZ T A v - G LTSRER. FEFIC
g8 /)72 hKLK7 FHEEMEZ R L, thov U o7 a7 7 —BIioxt3 28RS BRI 72(S)- A T
JUAK 62a 33 X ONS)-n-7 1 B LIK 6da % FLH L 7= 3L,
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B=E KLK7EHORERE

Structure-Based drug design & VN2 REIEZAHAIC LV | 5V hKLKT BETEMEZ =~ 3{LEY
24, 45 BLV 62a ZHFT 5 2 LITI LTz 303, (bEWERWTOX —57 > b F—
varETIGEREET VW2 EPEICE N TOIRE TR T UNERSH D, £ I T,
hKLK7 CTRREEMENH E L&D~ 7 A KLK7 (mKLK7) % V72 BB 2 el L
2o T ORER, mKLK7 (28 D FEHEITHEFICH . RERFENDH D Z LR pinoTz
(Table 8),

Table 8. Species differences between human KLK7 and mouse KLK7 inhibitory activity of compounds 24,
45 and 62a.

Human Mouse KLK7
KLK
Compound Structure 7 ICso (M) inhibition ratio
ICso (UM) 50 (K @ 30 uM (%)
o Hj{* H-CI .
24 @ o OroH 1.9 >30 1
w N
ALY
N
Cl H N N'[\J
45 @\ gﬂ o ) 0.52 >30 12
- N
0 0 \JE
7N\/ .
Cl n N N-|i~‘|
62a @\ @? o ) 0.058 >30 32
o N\/,(
0 [0 H

KLK7 FLEMER 2 R~3{b &% a R LT KLK7 OERBEREDMEEE in vivo THERET 572
DITIE, BERAFIGIEIC T 2 HEZ WET DLERD D,

EHOHERN2E KLKT EEEICBWCHEZAELCTLE Y O», ETIEEOHRKA
ZAMRIZT DO F X EOMEDEN AR T 20BN H D EE X, £ T,
mKLK7 O 7 REOHE E b3 X OREEMNT 217 . hKLK7 & 2 O 2t L7z, Hgic &
VEWDIHEZ 22 o 7oL EFHEAER T 26 MO i E A BT 52 Licky |
ZENE LTLEAZ AT 2 ENTE DD TIERW N EE 2T,

o — i hKLK7 DR & mKLK7 OREXE DO+ E

mKLK7 O 7 REDOKE &% 1.93 A D4 fihe CPE L7 (PDB ID: 5ZFH), t B LV
¥ U A KLK7 O 7 RAMEOHEEIZAVIZIEFICES LTI Y . 7 2/ BESIOMFEMEX 76%



T D (Fig. 10), H72IZMEHT L7- mKLK7 & #4h &4 Tu% hKLK7 (PDB ID: 3BSQ*) D
WEhEE—Ta V) —iE Y ERNTHITLIZE 2 A, —HO7 I 78R (10 ) 2RV
D THEL L Tz, DO 10 FIEDAAOETORERILD Co 1% F TR — (7 £
(RMSD) ##tH L7-& Z50.55A TH -7z, mKLK7 & hKLK7 O 2 3EI b4 5 & |
C RFHIL (242245 FH OFREL) BL U 73-80 FHHOEILD 2 SOEIEN Rir>TW\W5, L
L., 2D OFEEIIM LA BREE T 2EM» b 0BTV b, bA 24 & hKLK7 O
BAEREEEICB N TR, EREoO 2 SO 5 L THEAIE o & bTVERH (11e73)
TH9.6ABENTND Z &G, 26 OFEBIIAEA O GITRE <EE LR, mKLK7
DT FIEOREE L . LAY 24 & hKLK7 DEARREEEGE L IEFICEETHE Z 20D
(RMSD =0.43 A), Zi 5 OfkfAEIE 2 BLEARE G A O I W, B MEEERB LD
¥ U AT RMMEOHE 2 HR GO THER O Az LI2s 2 A, vV A TEE b
W2 ST AR ROBNHL o> Tz (Fig. 11), ZOEMLOT X /BRI e N Tl
Alal190 TH D3, v ATIHE D VKD KEZ U Thr190 & 72> T\ 5, & 512 mKLK7 T,
Thr190 OMEFRFE . Val227 O EEHMERF 1 L OERF T & OKREHE TLRELI N
TR FIFEL TV D, 7205, mKLK7 Tif Thr190 & ZE(b S =Ko+ kv Si
T4 FA hKLK7 &L TR 2o T D Z E BB LMIC /e o 72, hKLK7 CTIEFEARD
5-7m2-A MFIRUVVHN ST YA MSHAELTEY ., 7 id Alal90 AL
L TW5, mKLK7 ([ZBWTIFk ooz S1 A v mmikl ONREENELCTL
FOWD, 5-7mr2- A X IARUUNVIITINRANT S1 A S EMAEEHTHZ ENTE
T ZORER mKLK7 TIEHEEEDARE SEEI LI EBLE Lz, Thbb, XU ko
B AL T 5 2 L THREZHHFETE LD TIERVWINEE R,

A — B 20 25 30 35 45 50 5 60 65 70 7%
7 MOUSE IIDGYKCKEGSHPWQVALLKGNQECGGVLVDKYWVLTAAEICKMGQYQVQLGSDKIGDQS
\ = |——

\ (242-245) 20 25 30 35 45 50 55 60 65 70 7
9 I N v human IIDGAPCARGSHPWQVALLSG! {CGGVLVNERWVLTAAEICKMNEYTVHLGSDTLGDRR
N \ —— e

>
N \

8 8! 95 100) 105 110 15 120 2
AQKIKATKSFRHPGYSTKTE VNS IMLVRLDEPVKMSSKVEAVQLPEHCEPPGTSCTVSGW

=

20 s 20 95 100) 108 110 1s 120 125 135

AQRIKASKSFRHPGYSTQTEVNELMLVKLNSQARLSSMVKKVRLPSRCEPPGTTCTVSGW
—>

145 1 155 160 165 170 175 180 185 5
GTTTSP THPSDLMCSDVKLISSRECKKVYKDLLGKTMLCAGIPDSKTRRMIEEGGPL
GTTTSPDYTRRPSDLMCVDVKLISPQDCTKVYKDLLENSMLCAGI PDSKKERESNESEGGPL
200 210 0 2 230 235 240
VCNDTLQG! GQPNDjéiTQVCKYKRWVMETMKTHR
200 210 0 2 230 235 240
VCRGTLQG! GQPND TQVCKFTKWINDTMKKHR

S —
Figure 10. Crystal structure of mouse apo-KLK7 (PDB ID: 5ZFH) and human apo-KLK7 (PDB ID:
3BSQ*). (A) Superimposition of mouse and human KLK7 structures. These two structures were
overlapped by motion-tree analysis.*® For human structure, the coordinates of the C chain, which has the
smallest magnitude of the top two nodes in the asymmetric unit, were chosen. The residues that belong to
two minor clusters in the mouse structure are indicated in green. Mouse and human structures are colored
in grey and orange, respectively. (B) Sequence alignment of mouse and human KLK7. The residues located
within 5 A from compound 24 are boxed in blue. Residues 190 and 218, which are not conserved between

mouse and human KLK?7, are shown within the magenta frame. Sequence alignment was calculated with
ClustalW.¥7
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S1

== Thr190
v

°Wa\t

Alal90

Figure 11. Structural comparison around compound 24. Surfaces of mouse apo and human complex KLK7
are represented by grey and pink meshes, respectively. Carbon atoms are shown in grey and green in mouse
apo and human complex, respectively. Nitrogen and oxygen atoms are colored in blue and red, respectively.
(A) Surface structure around active site in mouse KLK7 (PDB ID: 5ZFH). The key residue Thr190 and the
surrounding water molecule to determine the shape of the binding pocket are also shown. (B) Surface
structure around the binding site of 24 in human complex (PDB ID: 5Y9L). The corresponding residue
Alal90 is also shown. (C) Superimposition of the surface structures of mouse and human KLK7.

o K MU A2 B IR Lo E A

F—IH 1,4-UTEBRUT-FUERED 6 (N U INVFEDERIR DAL

t he~vrvROfEESEZHNE L, BAFEAIO 5-7mm2-2 FF I _UU VAR L
TALEMDOEREAT > Te, ZORR. BROBIME S G M L TWh v Mba i 45 %
ARG L Lz,

FT. HOMNRNKEEL o TWH 7 unaRE LIALEW DA% Scheme 12 (2
T, AERTREAECH AW 10 Oy v afbd . T DY Al T KBRS CFT
WMEEP 66 & Lz, 7 v ufk 66 % 3-(1-A FI-1H-E° 7V —)b-d-A W)T =V EHEA L
TLEWm 6T & Licth, m— Y UK EAWTT AT I MK 68 & Liz, =Dk, BIEEIRIFAE
T. NN-UAFLE KTV EET L2k, BIET DLW 45 Oy n ikt
72 LB 69 H 157,
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Scheme 12. Reagents and conditions: (a) H,, 5% Pd-C, EtsN, MeOH, AcOEt, rt; (b) 3-(1-methyl-1H-
pyrazol-4-yl)aniline, EDCI-HCI, CH,Cl,, 1t; (c) Lawesson’s reagent, THF, 50 °C; (d) Me,NNH,, AgOAc,
pyridine, rt.

O{OO’% 0400%
o) a N4 b N4, c
P B — J—— o
Br/YJ\O /Lrov )}OH
o] 0
70 7 72
A( 0 T™B, T™B
O-¢ i’% d NH e f N
/RNFHO T )Vrn ? T NH
@] N.§
NI 0™\
fs) [ONN ©
73 74 75

Scheme 13. Reagents and conditions: (a) di-#-butyl iminodicarboxylate, K,COj3, MeCN, rt; (b) 2 M NaOH
aq., MeOH, rt; (c) glycine ethyl ester hydrochloride, HOBt, EDCI-HCI, Et;N, CH>Cl,, rt; (d) MeSOsH,
EtOH, 40 °C, then Et;N, 2,4,6-(MeO);PhCHO, NaBH(OAc)3;, EtOH, 040 °C; (¢) 4 M NaOH aq., MeOH,
rt; (f) HOBt, EDCI-HCI, MeCN, rt.

1,4-C T BNRUT-F D 6 fLOR DNV E BT DI AN = AL T 4
ALE 75 1. Scheme 13 (R THRBIEIZTITo T, BRELTET I AF VT 7 VIV
AR T IE, TRILEWTHDILEW 70 A X T I NVR U -tert-T7 F )V % Mg etk S
TCTEHRTHZLICEVER LT, (bEM T O F N AT VENASR LUTZ%, 7>
VEF NV AT NEEE LREE T Z ST VLA 73 L L7z, Boc F& iR LT,
2,4,6-F U A RFI RV (TMB) EZE LT I JLICEVEATLZ & TlLEYM T4 &
L7z, k&M 14 O=F N 2T NVEEZNUKG I LTz, MaaflaMnWTZ 7 % b3 52
LItk vt LT o K75 15T,
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T™B 4 T™B o
o N~% c FE Ns%
éj\f o e B'FJLW 0
[o}g N_4 FE N
0 O% o) o%
77 78

b ‘ d‘ (for T9e, h-j, I)
T™B o ™EB o T™B T™MB ¢
NK a Nﬂ e N~4S f N~<
= e Y —_—
o Ar O Ar 0]
)\rrNH )\r"‘\/t( (for 79a-d \/%’N\J( \/K”VN\/Q
o O O’Q f, g k m,n) o} o% g O,Q
s 76 79a-n 80a-n
/
N N -N
i =N TFA H N Noxr”
i ™E N h H N iorj N N
—_—— N\IS - N‘/S i’r o =
Ar
§ ok o  oH N
81a-n 82a-n 83a-n

Scheme 14. Reagents and conditions: (a) BrCH>CO»t-Bu, 60% NaH, Nal, DMF, 0 °C; (b)
bis(pinacolato)diboron, CuCl, 1,2-bis(diphenylphosphino)benzene, t-BuONa, MeOH, THF, rt; (c) KHF>,
MeCN, H»0, 0 °C; (d) Arl or ArBr, Pd(OAc),, 2-dicyclohexylphosphino-2',6'-di-i-propoxy-1,1'-biphenyl,
Cs,CO;s, toluene, H>O, 80-85 °C; (e) boronic acid derivatives, [Rh(cod)OH],, dioxane, H>O, 80-100 °C;
(f) Belleau’s reagent, THF, rt—50 °C; (g) Me:NNH», AgOAc, pyridine, 0 °C; (h) anisole, TFA, rt-60 °C;
(1) 3-(1-methyl-1H-pyrazol-4-yl)aniline, EDCI-HCI, CH>Cl,, rt; (j) 3-(1-methyl-1H-pyrazol-4-yl)aniline,
1-propanephosphonic acid anhydride, (i-Pr),NEt, AcOEt, CH,Cl,, rt.

14-D T BRUT-F U BHED 6 (DR DN EEEHR LAY 83an OARIES
Scheme 14 [Z7R L7z, £3°. Scheme 13 12 &LV &R LIALEW 75 & 7 v EFENE tert-7 F )V %
MADTTAF L, ALEW 76 2157, {LEW 191X, HFHAR 0 U BO~A TN T 78T 7
—THH{LEW 76 ~D 1 7 MMtz F - LARINEIS Bl kv B, £7-. (LA% 719
AL OOREERF L, T42bb, (LAY 76 ICEA(EF 2T MPRE L EHNT
LA-FHNES 24T, A v Fa—L o AT VEEER 77 & L2k, MY 744 aRL
— MET78 L L7z, WIC ALEW 18 LAk T U — LB WTHAR-EH 7 a2k v 7
U RIS L0 ST 268 19 AR Uiz, 2O X 912 LTHRZ T & I DILEY 19a-
niE, AU = O TF AT L RELTEAY) 80an & L7tk ¥, BEERGRIZIE T NN-
VAFNE RTZO LRI DI EICL DT IR Y o k81an & L7z, BERMESRIET. Boc
B L TMB AR L7, DR IR 82an & 3-(1-A FIL-1H-E'F Y —/)L-4-
AT =V U ERHAETH LTk, BILA 83an 21577, £/-. T ILAY 83g
D53 ENEF T /L HPLC (CHIRALPAK ID) % HIW T OEATEIER (+)-83g B LT (-
83g Z TN TNIFT,
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Scheme 15. Reagents and conditions: (a) 4-chloro-2-methoxyphenylboronic acid, [Rh(cod)OH],, dioxane,
H,0, 80 °C; (b) anisole, TFA, rt; (c) 3-(1-methyl-1H-pyrazol-4-yl)aniline, EDCI-HCIl, CHxCl,, rt; (d)
Lawesson’s reagent, THF, 50 °C; (e) Me,NNH,, AgOAc, MeOH, THF, rt.

LB 830 DAL, BIOARIEIZL WIT->7- (Scheme 15), L&Y 76 ~D 1 P 7 Ak
B2 N2 LA-RINEOGIZ £ 0 (LG 790 & L7, Boc 23 LU TMB &% 2t T ClRIkF
\CBRE L TILAY 84 & L7215 3-(1-A FIL-1H-¥°F V' —)L-4-A )L)T = U & fie LTk
AM8s L Lz, RIZ, e—Y U RIEEHNTTF AT I MeEITWV, it T7 I K7V A1k
#1795 Z L THIUEAY 830 21572,

ETIH 6L UNAHEOE b = R KLKT (2% A R s TE R B

1L4-T BN T-F FRED 6 Ny DNV A AW LT AL B D hKLKT 38 X UY mKLK7
(P35 PR 2 Z U F AR L 7= (Table 9), BEICHR 7= K 9512 hKLK7 BRLETEM: Tl
FLEAEH 27 3b 5% 45 12, mKLK7 T LEWOIRED 30 uM T b EIEEZ R S 720
S, NUVNANEO 7 auKEROIZALAEY 69 D 30 uM TO mKLK7 (Zx57 5 [HE=R T,
{b&M 45 &bl L Cek#E L2 O D, hKLKT (25 L CORLEFMETCLH L ote, 20
FERIIANC OV EROBEBREEZ LT D L CHRAOKBAMR TELZLE2RLTEY,
mKLK7 Ofl SN 2 V=B8R e —H Lz, S OISR B Uik ofzEic
DB ERG Lz, 2O, SROME SN L ALAWRME T & IR EHWTTo 72,
mKLK7 TREEN\ ELILEY 69 DA MU EAE T ) FICEH L7-b5 83a Tl
hKLK7 (2% 9 A TGRSR T L2y, 7 m e R0 L7 (ba % 83b Tl hKLK7 O
FEMEITRF U omKLKT7 HEEMEE M B Lo LB 45 0 7 v v ELO(L{E %2 X T4 (830).
AV ML (83¢) (AL L 7ALAEW Tl M{bA 3L hKLKT OFREEEIME T Lz, Lo
L7226 AV MIICER U2 AbA W 83¢ TIFHR 172V OO mKLK7 T 6 BHEE % 7R~
L7z, <& X hKLK7 & mKLK7 CHRS%EOEEM 27 L, AMIITME L2 &
ThHbH, ANVMICRITZ malkz B AL TWH2{EE5% 83b & 83¢ Dt MBI~ T A
KLK7 129 5 ENENDOHEEEDLEIZ LD RV ED 2 DO AV MLIZZERER
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BEHEAEANT D Z L0, MAERBREIIORNTHD ZENHLMNIRT,

Table 9. Investigation of the benzyl substituents for inhibitory activity against human KLK7 and mouse
KLK7.

R H N NN~
R® R? N‘%a L
5 1N o}
R o} \/[(N
H
Human Mouse KLK7

Compound R® R’ R® R®  6-Config. KLK7
ICso (uM)  1Cso (uM)

inhibition ratio

@30 uM (%)
45 OMe H Cl H R 0.52 >30 -1.2
69 OMe H H H R 2.4 >30 41
83a CN H H H racemate 17 >30 22
83b Cl H H H  racemate 2.5 21 59
830 OMe H H Cl  racemate 7.5 >30 —4.1
83¢ OMe (I H H racemate 11 14 67

RUDNAVED T A MEBREOEEAL DD, WAV MOCAREE L EA L LE
W DOFM 24T > 7= (Table 10), {bA5H) 83¢ LIk LT, 7 v fi14% 7 v BRI H# LT
L&) 83d ™ hKLK7 FLEFM XM E L7 b o0, mKLKT LEBM & ORI E Bl &
WO BT, —F, 7 ru ki A FVRITER L TLAY) 83e 1ZbE) 83¢ & RIS DIHE
EMEA 7R L, hKLK7 & mKLK7 OICKE REFEHEOR S TR O oo, Ny
NWEDOF N MEO— &7 mulll U e O@E#EICET L7 {bEY (83f-) Tl
LD REWVERILO= N VEEZEALTLEW 83i 2R\ TO/EY T, hKLKT
L OV mKLK7 OREFEED A L LTz, 7 v RIEF 28 A LI /bEY 83f TIXRENRD b
Teboo, 7rak (83g), ATV (83h) FHEIKTITHEM < 7RV KLK7 FHEMEH 27 L
7z, FRALEY) 83g ICB W TIXEMREIZBIfR 72 < . (LAY 83c LV b 10 fFLL EOPRFEM:
O ERRBO BN, Flo, AT ARKEGA L —EHOLEY (83e, 83h IBL N 83j-1) T
HIRBEOBmZRT Z N ghote, —FH, 7 v R 28 A LT b& Wit (83d. 83f, 83,
83m 5 LN 83n) L7V hKLK7 FHEEH 2773723, 2 TIZHBWT mKLK7 & O] THiZEN
BDOONT, UUENS 14-PT B T-F U FRRD 6 (X PIIVIEOW T DA MM E
WA EATHZ LE, lEARETHIEOICEWERTOHL L2/ L, TOHFTH
T u R 83g ik, FAELMIELIZEIT TR, KLKT 2T AEEE LM LS8 52 &
MTETAERILAEWTH D,
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Table 10. Optimization of the substituents for the inhibitory activity against human KLK7 and mouse
KLK7.

_N\
R7 N N
6 \'J<
R (0] N
H
Human KLK7 Mouse KLK7
Compound? R® R’
1Cso (uM) ICs0 (uM)

83¢ OMe Cl 11 14

83d OMe F 6.8 >30

83e OMe Me 13 19

83f Cl F 0.94 6.0
83g Cl Cl 0.79 1.2
83h Cl Me 1.5 1.6

83i Cl CN 11 7.8

83j Me F 23 7.7
83k Me Me 5.2 3.8

831 Me CN 11 7.1
83m F F 6.9 >30

83n F CF; 2.7 >30

2All compounds were racemate.

Table 11. Inhibitory activity against human KLK7 and mouse KLK?7 of the chiral compounds (+)-83g and
(-)-83g.

Human KLK7 Mouse KLK7
Compound
I1Cso (uM) I1Cso (M)
(+)-83g >30 16
(-)-83¢g 0.38 0.70

WIZ, TE LAY 83g ZHFNEI LT (+)-83g & (-)-83g D hKLK7 B & T8 mKLK7 (2
%9 D BLEVEH OEWIZOW TR L2 (Table 11), TOFER., LAY (-)-83g DA (+)-
83g LV & hKLK7 3 LU mKLK7 O] 5 TV RFEE 2R3 2 & B30T, (-)-83g D
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SMARELE DR EILTE TRV, BEIZE —FICBWT, 14-U T BN 7-F U FHO 6 4L
DSARECE DS PHEIEMEIC R E S B L REEOIZ Y 2 SEE L v & EEEESRV Z
WARTWD, KB EFEEZRL TS ()-83gid, REE THD EHEZR LT,

BEE WOROBMBERTIC L5 Mt £

IbeW 83g DRV DIVEMDFEGHERN ED L I TR > TV ENEERILT 5720,
mKLK7 & (+)-83g DEA AR S EMANT 21T > 7= (Fig. 12), BEMRIEERIZ Wb &) 83g
X7 IRTIEDH L0, aEEToEWIZZOREFREOBRI D (-)-83g THY ., £
DNAABLEIXZR A TH D WL L THIT 21T o 72,

} Thr190

subpocket .
Ser195
Val213

Figure 12. (A) Complex structure of 83g around the binding site of mouse KLK7 (PDB ID: 5ZFI). The
surface of the protease is represented by the gray mesh and 83g is shown in ball-and-stick form (C: pink,
O: red, N: blue, CI: dark green). The chloro substituent interacts with the subpocket at the S1 site composed
by the main chain of Ser195 and side chain of Val213. (B) Complex structure of human KLK7 with 24
(PDB ID: 5Y9L) around the binding site viewed from the same perspective as (A).

54 83g & mKLK7 OESIRHE gL & (LE 24 & hKLK7 OB ARG BEE % &
REDEIZL D B L7- (Fig. 13), L&Y 83g LALAY 24 13F URESEAL TENEND
KLK7 EAHAAER L TWEDs, ST YA MIBIT DX DAL ONLE R H NI E 72 > T
HZk 7J§Eﬂ BTl o 72 (Figs. 12and 13), L& 24 O~ P VELIE, hKLK7 @ S1 A
MIES ADAATHDEDIZRL B AD ZHREGHEE Z 2 Clx¥ 4 7 B LE#ET D).
ﬂ:/\% 83g DU U NEINLIE, LAWY 24 12, mKLK7 @ S1 A bk OEMLE CHAE
ALTW:E BUVLE TOMAHREZ Z ZTIEF A 7 A L EFET D), mKLKT Tlix, L&Y
83z D 1 DD/ m A Serl95 D EFH L Val213 OMIBE THER SN DV 7R 7 > MCALE L
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TH Y, Thrl190 3 & O Val213 OIEH & van der Waals #5474 LTV 5 (Fig. 12A), ifz\ ~

VUNFED A ZNLD— T DRFBIR A1 Thr190 ORISR 1 & van der Waals HREEIC

%; =D A Z AR FEIE Cys220 OB KON Thr217 O EEEfFE IR S AEMEHA LTV 5,
Bz, GO 7 v alff1% Asn192 & Tyr218 OI$H & van der Waals FHAAEH N TX SR

%Ec:{iﬁ LTW5, hKLK7 IZ8W\WTH, Zhb 2 207 2/ BEFERIICKHET 5D Asnl92 &

Phe218 FfbEH) 24 D A v H L van der Waals FHA/EHZ L TV 5

B <
o ¢
‘

\

Figure 13. Superimposition of the crystal structure complexes of mouse KLK7 with 83g (PDB ID: 5ZFI)
and of human KLK?7 with 24 (PDB ID: 5Y9L). The surface of KLK7 is represented as mesh (gray for
mouse and pink for human) and the inhibitors are shown in ball-and stick model (C: pink for 83g, and green
for 24, O: red, N: blue, Cl: dark green).

hKLK7 &AfbEaW 24 L OEAERERE (Fig. 12B) 33X UmKLK7 & hKLK7 2 HERA&HhE 7z
& (Fig. 13) 206, L&Y 83g N % A 7 B Ok T hKLK7 & MEMERA T, N
UNEDOA ) b a PN REE A SR T RIS, T h, hKLKT 128
WTHAILEY 83g 1 S1 A MIELS AVIADT, mKLK7 & FERICZ v afi+iE Val213 &
van der Waals #H AAFHZ B L T\ 5 EHEZRTE 5, (LA 83g D2 DD/ vur i+ L FHA.
EF L TW% mKLK7 7 3 7 Eg5 L, Thr190 & Tyr218 %[\ Tidk hKLK7 THIRFES
NTW5, &5 mKLK7 T LAY 83g 13 Thr190 O pALDRFEIFF & Tyr218 D7 = =)L
FLEMEER LTS, ZHiE hKLK7 TO Alal90 OfIEH * F /155, Phe218 DOIEH~
BURICHE LTS, 202 &b, (LA 83g 1T hKLK7 (23 T H mKLK7 & [A U
ARRAEER LT D s D, Z0BLL, {bE 83g © hKLK7 & mKLK7 OFHE
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IEHEORNC KR E REN o T2 FEBRFEFE L —HT 5 (Table 10),

RO EHREEBEBIZAND & BHEAIO hKLK7 3 & O mKLK7 (2513 2 s 144
a2 X< TE 59512705, mKLK7 IZBW Tk, {bEY 69 18 L UMLEH) 83¢ D~
VVIIILAE Y 83g L [FIERIC ST ARy FOEWLE (¥ A4 7 A) ITHY, A7 B TOE
AAEMNE Thr190 &K FIC L o TR ZDVKEED DI TERNEEZBND, Fiz,
BB 69 DA k3T, Serl95 & Val2l3 2B 50 7R 7w M EMELERHT HITITK
T EL72DIT, Asnl92 & Tyr218 D FANZAIWVTWND L TE 5, 772 bb, 7R
v N EMAEERT HEHENENTZDIT, (LAY 69 1L mKLKT 2% L THWRETEME L 2>
RERV, L, (LAWY 83¢ iﬂ:é\% 69 DU VNVEDF N M7 ma KA FEAN LT
ftachy, Zoraalk) S1 A voV TRy v N EMHAEERT S, mKLKT 12
KT DRAFIEMED M B L2 EE X BiLd, —F T hKLK7 IZBW T, a4 83¢ OFLETE
PEIEAE® 69 LD £95< 72> TWDH, ZORRIT, D 2 2DLEMD hKLKT IZ8B1T 5
MEARRANRRDLZLERLTND, ThbL, ﬂ:/\% 69 1 XA 24 & [FIERIZ hKLK7 T
X% A7 B THEALTWDHDIZH LT, LAY 83¢ TIIA N MLIZH D 2 DD EHILDT-
DTN DNVEEDN S A MIESAVIALZ ENTET, XA T ATHALTNWS, £0
fE, 772 hKLK7 & mKLK7 TRIZESNTWD SI A ROV TR > hEMA
ERTE2 L2 oTCnd B bND, Thbb, {bAY 83cidt FB LU~ Y A TIH
U AR AR L TR Y, 20Dz < HEEEZ R LTS, S LA T AD
FEARER T, (LAY 83¢ DA X T Asnl192 & Phe218 EAHAAMEAZ T B IITRET
XL DICHREEDOREEME LR S ooy, A v ika o/ hShrsanikl L
72AbE % 83g TiX hKLK7 35 X O mKLK7 (2%} 3 2 FREREEDS 10 584 B E Uiz, [FIERIC
TAIN NEBILEY (83e. 83g. 83h, 83i. 83k 5L N 83I) L hKLK7 & mKLK7 TR Ukk
AREXTHY ., ZOEDICHEEESE P~ T A TRISICR>T0DHEEZLNRD
(Table 10 and Fig. 14), ZiL & iFxflmic, HEEENE b~ T A TR ST HLEY
(Fig. 14 D=FA TR LIAALBWEE) 1Tt M~ T A TR SIfEAER L > TS, =
%@ké%f@ﬁ»%ﬁ@ﬁﬁ@%ﬁ%ﬁméw(ﬂfﬁ%%i@7/ﬁﬁ%)%
hKLK7 TiE S1 %A MIES AVIAALTE XA T BEHEDHEZ2bND, BiIFhE LT, ﬂ:/\
) 83f, 83j. 83b X SI 1 MIHES AVIALZ L TELREIT TR, ZunkdHdrn
FAFNVERY TRy MCOHAEEHTELS &2 6052 802 b, hKLK7 TIEZ A7
AL XA TBOWMGEEDZENTED, 20D, ZhbDEEWIE mKLK7 £ Y hKLK7
DOFREIEERRNEE X HILD,
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plCs, against mouse KLK7

Figure 14. Comparison between human and mouse KLK7 inhibitory activities. R® and R” are shown in
parentheses. R® were reassigned by the substituent that would be positioned in the subpocket in mouse
KLK?7. Circles represent type A binding mode and triangles indicate other binding mode in human KLK7.

Inhibitory activity is displayed as pICsy value (—logICs). In the case of >30 uM of ICs value, pICso was
calculated with 1Csq as 30 uM.

PL k. hKLK7 3 X O mKLK7 Oiff st 2 V72 structure-based drug design (Z X ¥ | FliZE=
72 <RV KLK7 FLEEM 2R {La? (-)-83g 2 T Z LI L7z 2%
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&

XFE RV VU T T T —8THDL I Y 7 LA 7T (KLKT) 12k L CHRVWERE
EE R L, Bofhot ) > 7 as 7 —Blost UCmu ORI 2 335U 7 I ER %
AT 7=DICF e 2 L, LT ORREEST-,

1. B KLKT EAIE L TEAMA 7 ) —=2 72 X0 A LT, 14-0 7 83
T-FUFHBEROT I XV ATMNBEIOT =V UL E L E LT EEE R SR LT,
FNENOENLALEIRT HZ IR, WEEMMBE A2 L, & b KLK7 (hKLK7) PR
EMERI E L Bothow U v 7 a7 77— s+ 2@ S BRI bA 24 # A LT,

HICPRFEA & hKLK7 OEA G SEMEITIC L0 | BREAlE hKLK7 O AAEH OFEM %

BT L, S Z S T LV TR T 2 2 T,

/
—N H-cl
cl H N
N“S Oy_oH
“LWN\/Z?
0 0 N
H
24

Human KLK7 IC5, = 1.9 uM

2. hKLK7 BLEIGMEA M LT 1,4-P T B 7-F B2 H T 566 & hKLKT &
DEAHE A A E AN O 15 ) % F&1T structure-based drug design % F U 7= A 28 2 2 52k L 7=,
FEEETEIE ) DR ST CH- O FEAAEH 2580 5 Z LI X A B ETR O M EIZIERA N H
HZEERFEBRITR LTIz, — T, ~7TrBROEANCKVEEEES ETHZE B TEH
AFNE T —VEZEANLTALEY 45 1L, 7\ hKLK7 BAFEER 2R3 2 & 2 67
LTz, £l kAL # o EORICH 5 ZEMZ D 2 B TR T L V2 EA L
7oA. hKLK7 OMLETENEZ R EXE5 2 L12sh L, LAY 62a 511 64a %
R LT,

—N\ \ _N\ A _N\ \
Cl H N N. Cl H N N- Cl H N N.

N ) N o N~ )
KffN\/z? gFN\/"? \&ffN\—J?
P o] N P O : N e o : N
H I N

45 62a 64a
Human KLK?7 ICgp = 0.52 uM Human KLK7 ICso = 0.058 uM Human KLK?7 ICsp = 0.048 uM
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3. hKLK7 &~ 7 A KLK7 (mKLK7) O CHEEMEICHEZEDH D 2 & NBEfE L Lz,
FAEDRK 2B 520N 5720, mKLK7 Offaaft & & OREEMENT I L OV hKLKT & O bl
SO AAT 5 2 & T, FFIGEORZICHT 2L G OJR IR & F5E L=, £ OJIA
AL & 2 LT B A OB EITO, ERENOEEY D hKLKT 3 L OV mKLK7 PR
ERZERIELIZE 2 A, 2,6-UBIARL DR 352 L CHZENEN CX, hKLK7 &
mKLK7 Ol F T RETEEZ 7~ (hEY (-)-83g & T 2 LTI LTz,

/
— N\

HN
Cl
COCN s
A
Cl 0] N
H

(-)-83g
Human KLK7 IC5q = 0.38 pM
Mouse KLK7 ICsq = 0.70 uM

—

N-N
X

4. PHLEHI & mKLK7 & OEEIROREAEEIRAT 21TV N PV EEOREEE MEAH B 22
FCHMET 5 Z ENTE 7, hKLKT7 OfidbtiiE & lid 5 2 & TR DV O Gk
DEWVEZERET S Z LR TE, AR MEREREORRZEDETEETH I LT,
ENZENDOAAMOFEZEIIONTH YT UL T T 72,

AHFFENC L - T 1,4-FT B30 -7-4 58 0O KLKT (%9 DA E A B 2 B RE I L 7=
72T TR < JRRBICZHIT D KLKT7 OFEREMATIZ M C & 15 5 fiEME < KLKT Z i@ < fiF
TolbaMmE T Z LIS Lc, ZORCRIT, 4% 00 KLK7 FEREEZ WY -
MR ERIARER O BRI R DO R & R HERICEMN D L B2 T D, T2, SR OBERILE
EEZ AT 266 E R T 72 OREE# IS L O Z WET 5 72D OF 70 7 i
PRI DHZEMTE,
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A

KL EELDHDIIHTD | KRR D TG L HEREA Y £ Lo KIRKFERZ
Bt 7ot NI BRI TIRE R D OB AR LET,

KRS DICHD | RERPWVEFREZH Y £ L2 LIz L
£7,

AT Efi T DI H 7 0 i o 72 & F U L EREE L S L,
AINUBESE R, SO, ARMETE £ HBERE I T 2 Bl & L7 LRINFEE O 07 & (2 RH
Wiz LET,

AWFFRICEE L C, HH S, HB S 2 WInil & £ LT A4 7 7 —~v RS LM 3
K OFERNRAG T O RE SLAZ TR 2 L E
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KRR

IKFERER I (IH NMR) A7 k/LiX Brucker ARX-400 % (400 MHz) % 7= 13 Brucker
Avance III ! (400MHz) Z# VN, T F T AFILT T o 2 NEEREYE L L CHE L-, B&E
SHT (MS) A7 |~ LE JEOL IMS-700 BUVE &5 Hrit &4 O Cand R -7 % (FAB) A A4 >
fbiE S L < 1% Agilent G1956A % 721% Agilent G6120B MSD #VE B /oAt H\WwC= 1L 7 b
AT L—AF Ak (ESD) IETHIE LTz, moffReE &8 (HRMS) A7 k/LiX JEOL
IMS-700 #VE & 53 Mt &2 - T FAB A A 2 ARIECRIE L7z, lEtE ([a]p) 1% JASCO P-1020
BEREH AR NCTHE L, VBTNV B T L Ta~ NI T 7 4 —DOREFNTIE Merck
Silica Gel 60 (320-400 mesh), WYt A =27 1 7 7 Purif-Pack SI 30 um, Purif-Pack NH
60 um, &+ Y 27 CHROMATOREX SI 30 um, CHROMATOREX NH 60 um % f\ 7=,

o — B Hi A THO FER

(R)-tert-Butyl 2-(6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (3)

&% 2 (5.00 g, 10.8 mmol), = Vit VU A (3.24 g, 21.6 mmol) DY AF LKLV LT
2 R (100ml) IWRIZ, 7 TER tert-7 F /L (3.16 ml, 21.6 mmol) Z NNz 7=, K FTK
FT b U UL (60%FREN T 7 ¢ 24 (866 mg, 21.7 mmol) Z A1z, FEiR TSR E
3 WERIREE U 7o, BOGIRIZ BN L 7 o = 7 LOKESHR . K &2 N2, HEfg = /L Chit L7z,
A 2K, RO RHK TR L, BOKEiRE T b U U A TR, WA BIER R L2, 15
ONTEREEZ Y DTNV T AT a~ N T 7 4 — (n-hexane : AcOEt =30 : 70 — 0 : 100)
ICCTHRIT D Lick ., LAY 3(6.03 g 97%) ZMAMEKE LTHE,
"H NMR (400MHz, CDCl3) § 7.13 (dd, J = 8.7, 2.6 Hz, 1H), 6.89 (d, J= 2.6 Hz, 1H), 6.69 (d,J = 8.7
Hz, 1H), 6.02 (s, 2H), 4.61 (d, J=13.8 Hz, 1H), 4.48 (d, /= 13.7 Hz, 1H), 4.23 (d, J=16.7 Hz, 1H),
4.21(d,J=17.3 Hz, 1H), 4.13 (d, /= 16.8 Hz, 1H), 4.11 (d, /= 17.3 Hz, 1H), 3.83 (s, 3H), 3.73 (s,
3H), 3.67 (s, 6H), 3.22-3.09 (m, 2H), 3.08-2.98 (m, 1H), 2.93 (dd, /= 13.7, 4.0 Hz, 1H), 2.47 (dd, J =
13.8, 10.0 Hz, 1H), 1.47 (s, 9H); MS (ESI): 577 (M+H)"; HRMS (FAB) Calcd for C29H33CIN,Os"
([M+H]"): 577.2311; Found: 577.2285.

(R)-tert-Butyl 2-(6-(5-chloro-2-methoxybenzyl)-7-oxo-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (4)

LA 3 (342 ¢, 593 mmol) D7 kTt Rr7 7 (60ml) AERIZE—Y e (144 g,
3.56 mmol) Z A, SR T 12 RefHfft#R Uiz, ROSRZIER L, FRifi 2 Bk — 5 L T
W&, BURNERIR/AKSE T b U 0 ORISR, /K, SR B K CIER Ve L7z, okl b U »
LRI L7212, IR A BIER E LT, GO REEZ L VDTN T hra~ VT T 7 4
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— (n-hexane : AcOEt=70:30 —55:45) I[CCRERTLZLI2LD, (LAEW4(3.22¢,92%) %
A E R & LT,

'"H NMR (400MHz, CDCl3) § 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.82 (d, J= 2.6 Hz, 1H), 6.67 (d, /= 8.8
Hz, 1H), 6.00 (s, 2H), 5.27 (d, /= 14.1 Hz, 1H), 4.89 (d, J = 16.2 Hz, 1H), 4.71 (d, /= 14.2 Hz, 1H),
4.61 (d,J=17.3 Hz, 1H), 442 (d,J = 16.1 Hz, 1H), 3.94 (d, J = 17.4 Hz, 1H), 3.84 (s, 3H), 3.71 (s,
3H), 3.64 (s, 6H), 3.50 (dd, J = 15.1, 12.3 Hz, 1H), 3.15-3.02 (m, 2H), 2.73-2.61 (m, 1H), 2.54 (dd, J
= 13.3,10.9 Hz, 1H), 1.48 (s, 9H); MS (ESI): 593 (M+H)"; HRMS (FAB) Calcd for CasHs/CIN,0;S*
(M"): 592.2005; Found: 592.2029.

(R)-tert-Butyl 2-(6-(5-chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (5)

It&¥ 4 (13 g, 22 mmol), O-3,5-Y 7/ F 7 =)k Ruxi T I HEEEE (0.597

g,329mmol) DA% /J—/L 20ml), T bTt Ku7J > (10ml) EBAEKIKEH TR =
FILT 22 (0.916 ml, 6.58 mmol), FEFE/KER (0.838 g, 2.63 mmol) ZH1x., [FHEEE T 6 et
B LT, BOSIEE n-~F v BRI L =1 1HREWIR CHR LI-%E 71 AL
oo ARZEWIEREEL, SoNlREE Y BTNV T L7 v~ N T 7 4 — (n-hexane :
AcOEt=80:20 — 60 : 40) ([ZCTHHEIT 2 Z L2k v, (LAY S5 (913 mg, 59%) % H i GlE R
ELTHT,
'H NMR (400MHz, CDCl3) § 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.89 (d, J = 2.6 Hz, 1H), 6.77-6.67 (m,
3H), 6.38 (tt, J = 9.0, 2.3 Hz, 1H), 6.07 (s, 2H), 4.56 (d, J = 17.3 Hz, 1H), 4.46 (d, J= 17.3 Hz, 1H),
4.42 (d, J=13.3 Hz, 1H), 4.34 (d, J = 13.4 Hz, 1H), 4.21 (d, J= 17.4 Hz, 1H), 3.96 (d, J= 17.4 Hz,
1H), 3.84 (s, 3H), 3.74 (s, 3H), 3.70 (s, 6H), 3.14-2.98 (m, 3H), 2.97-2.88 (m, 1H), 2.52-2.42 (m, 1H),
1.46 (s, 9H); MS (ESI): 704 (M+H)"; HRMS (FAB) Calcd for C3sHaCIF2N3NaOs* ([M+Na]"):
726.2364; Found: 726.2382.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-diazepan-1-
yDacetic acid (6)

LAY 5 (897 mg, 1.27 mmol), 7 = —/L (1.39 ml, 12.7 mmol) DIEAEWIZ Y 74 n
FElE (4ml) 204, =T 2 Bpf#FR Lz, RIS Mrxm s 2 inx, #REMER D & )T
MELL, Bonikikzs Va5V 7 57 a~ 777 4— (n-hexane : AcOEt =1 : 1
Z Ak, MeOH # BiZL L, A:B=90:10—80:20) [ THIITZZLickv., kAW E6
(579 mg, 97%) Z AR E L TR,

"H NMR (400MHz, CDCl3) § 7.18 (dd, J = 8.7, 2.6 Hz, 1H), 7.15 (d, J= 2.5 Hz, 1H), 6.79 (d, /= 8.8
Hz, 1H), 6.70-6.61 (m, 2H), 6.40 (tt, J=9.0, 2.3 Hz, 1H), 5.59 (br. s., 1H), 4.63 (d, J=16.6 Hz, 1H),
434 (d,J=17.7Hz, 1H), 4.25 (d,J=17.7 Hz, 1H), 3.83 (s, 3H), 3.77 (d, /= 16.8 Hz, 1H), 3.52-3.35
(m, 2H), 3.31-3.14 (m, 2H), 2.72 (dd, J = 13.9, 9.1 Hz, 1H); MS (ESI): 468 (M+H)"; HRMS (FAB)
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Calcd for Co1H20CIF,N3NaOs™ ([M+Na]"): 490.0952; Found: 490.0945.

(R)-tert-Butyl  5-(2-(6-(5-chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-
diazepan-1-yl)acetamido)-2-hydroxybenzoate (7)

A% 6 (70 mg, 0.15 mmol), 5-7 X /-2-t Ko ¥ U ZEEWE tert-7 F /L (62.6 mg, 0.299

mmol), 1-& Re ¥ X2 KN 7Y —)L (27.5 mg, 0.180 mmol), 1-3-VAF /LT I/ 7nm
E)-3-= T LIV YA X NEREIE (34.4 mg, 0.180 mmol) DY A F /LR LT I K (1.5
ml) B2 KM T 4 REEEEEE LU 7o, BOSIRIZ K 2N 2 WEle — 5 L Chit U 7 ARRE 20K
FAFN K TR, MoKMiET ) U A TR L, IR ER R L, Bonkikze v
VBT NHTL7a~x ~7 T 74— (n-hexane : AcOEt =75 : 25 — 55 :45) [T CTHH5 5 2
XY, LAY T (86 mg, 87%) A MEEMAEKR L L THET-,
"H NMR (400MHz, CDCl3) 6 10.91 (s, 1H), 7.90 (d, J = 2.4 Hz, 1H), 7.84 (br. s, 1H), 7.43 (dd, J =
8.9,2.8 Hz, 1H), 7.22-7.16 (m, 2H), 6.89 (d, J = 8.9 Hz, 1H), 6.80 (d, /= 9.3 Hz, 1H), 6.71-6.63 (m,
2H), 6.41 (tt, J=9.0, 2.1 Hz, 1H), 5.56 (br. s., 1H), 4.66 (d, J = 16.2 Hz, 1H), 4.45 (d, /= 15.0 Hz,
1H), 4.05 (d, J=15.0 Hz, 1H), 3.97 (d, J = 16.2 Hz, 1H), 3.84 (s, 3H), 3.55-3.42 (m, 2H), 3.31-3.17
(m, 2H), 2.76 (dd, J = 13.8, 8.5 Hz, 1H), 1.57 (s, 9H); MS (ESI): 659 (M+H)"; HRMS (FAB) Calcd
for C3H34CIF2N4O7 " ((M+H]Y): 659.2079; Found: 659.2067.

(R)-tert-Butyl  3-(2-(6-(5-chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-
diazepan-1-yl)acetamido)benzoate (8)

L& 7 DERIEICBNT, 5-7 2 /2-t Fr X RZEEME tert-7 F VIR AT 3-7 3

J ZREWE tert-7 F N W TCTREROBIEZAT S 2 &12 K0, (LAY 8(28.9mg, 76%) % 1
tBERE LT,
"H NMR (400MHz, CDCl3) 6 8.10 (br. s, 1H), 7.91 (t,J= 1.8 Hz, 1H), 7.83-7.78 (m, 1H), 7.71 (br. d.,
J=179 Hz, 1H), 7.34 (t, /= 7.9 Hz, 1H), 7.21-7.17 (m, 2H), 6.82-6.77 (m, 1H), 6.69-6.62 (m, 2H),
6.40 (tt, J=9.0, 2.3 Hz, 1H), 5.58 (br. s., 1H), 4.66 (d, J = 16.4 Hz, 1H), 4.44 (d, J = 15.3 Hz, 1H),
4.13 (d, J= 153 Hz, 1H), 3.96 (d, J = 16.2 Hz, 1H), 3.84 (s, 3H), 3.56-3.43 (m, 2H), 3.32-3.18 (m,
2H), 2.76 (dd, J = 13.8, 8.7 Hz, 1H), 1.58 (s, 9H); MS (ESI): 643 (M+H)"; HRMS (FAB) Calcd for
C3H34CIF2N4O6 " (IM+H]Y): 643.2129; Found: 643.2128.

(R)-5-(2-(6-(5-Chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-diazepan-1-
yl)acetamido)-2-hydroxybenzoic acid (1)

{EE#7 (80 mg, 0.121 mmol) (24 M HEFEE-FEfE = F LA (1 ml) 21z, =R C19KFHHE
LT, BUSHRICn-~FH 2z, RNez AU, ARUTZHARY 22 707
Fhra~ 777 4 — (AcOEt: MeOH=92:8 — 85:15) ([ TkRT 5 Lickv, k&
i1 (41 mg, 56%) & HEAER L L TR,
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[o]y =—52° (¢ 0.16, IPA); "H NMR (400MHz, DMSO-de) & 10.00 (s, 1H), 8.08 (d, J = 2.6 Hz, 1H),
7.62 (dd, J=9.0,2.7 Hz, 1H), 7.31 (d, J= 2.6 Hz, 1H), 7.26 (dd, J = 8.8, 2.6 Hz, 1H), 7.07 (br. s., 1H),
7.00 (d, J = 8.9 Hz, 1H), 6.88 (d, J = 8.9 Hz, 1H), 6.77-6.66 (m, 3H), 4.81 (d, J = 16.6 Hz, 1H), 4.24
(d,J=17.2 Hz, 1H), 4.19 (d, J= 16.3 Hz, 1H), 3.83 (d, J = 16.6 Hz, 1H), 3.81 (s, 3H), 3.66-3.54 (m,
1H), 3.21-3.09 (m, 2H), 2.98 (dd, J = 14.2, 5.3 Hz, 1H), 2.62 (dd, J = 14.2, 8.7 Hz, 1H); MS (ESI):
603 (M+H)"; HRMS (FAB) Calcd for CasHasCIF,N4O;" ([M+H]"): 603.1453; Found: 603.1443.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-diazepan-1-
yl)acetamido)benzoic acid (9)

LB DOERIEIZB N T, ALEITITRATLEW8Z W TRBROEEZIT 5 Z LIT &
DALA9 (31.5 mg, 95%) = MAFEKRE L TH7,
"H NMR (400MHz, DMSO-ds): 6 10.29 (s, 1H), 8.24-8.19 (m, 1H), 7.82-7.76 (m, 1H), 7.64-7.58 (m,
1H), 7.41 (t,J=7.9 Hz, 1H), 7.31 (d, J= 2.4 Hz, 1H), 7.26 (dd, J=8.7, 2.6 Hz, 1H), 7.09 (br. s., 1H),
7.00 (d, J= 8.9 Hz, 1H), 6.78-6.66 (m, 3H), 4.83 (d, J=16.6 Hz, 1H), 4.32 (d, /= 16.6 Hz, 1H), 4.22
(d, J=16.6 Hz, 1H), 3.84 (d, J = 16.6 Hz, 1H), 3.81 (s, 3H), 3.66-3.55 (m, 1H), 3.20-3.10 (m, 2H),
2.97 (dd,J=14.4,5.5 Hz, 1H), 2.61 (dd, J = 14.6, 8.9 Hz, 1H); MS (ESI): 587 (M+H)"; HRMS (FAB)
Caled for CosHa6CIFaN4O6 " ([M+H]): 587.1503; Found: 587.1512.

(S)-tert-Butyl 2-(6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (ent-3)

bEM 3 DERIEIZIBN T, ALEW 2 IR TLE W ent-2 Z W CIRROEAEZAT S =
XD, LAY ent-3 (4.67 g, 86%) & HEAE AL LT,
"H NMR (400MHz, CDCl3) 6 7.13 (dd, J = 8.7, 2.6 Hz, 1H), 6.89 (d, J= 2.6 Hz, 1H), 6.69 (d,J = 8.7
Hz, 1H), 6.02 (s, 2H), 4.61 (d, J= 13.7 Hz, 1H), 4.48 (d, /= 13.7 Hz, 1H), 4.23 (d, J= 16.7 Hz, 1H),
4.21(d,J=17.3 Hz, 1H), 4.13 (d, /= 16.7 Hz, 1H), 4.11 (d, J= 17.3 Hz, 1H), 3.83 (s, 3H), 3.73 (s,
3H), 3.67 (s, 6H), 3.21-3.10 (m, 2H), 3.08-2.98 (m, 1H), 2.93 (dd, /= 13.7, 4.0 Hz, 1H), 2.47 (dd, J =
13.8, 10.0 Hz, 1H), 1.47 (s, 9H) ; MS (ESI): 577 (M+H)".

(S)-tert-Butyl 2-(6-(5-chloro-2-methoxybenzyl)-7-0xo0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (ent-4)

IbEM 4 DERRIEIZIBNT, (AW I ITRATHEEW ent-3 %2, FTo, v—Y IR
Z TN 2 =R W TRBROBEZIT S Z L&D (LB enr-4 (1.93 g, 89%) = Mt
[ & LT,

"H NMR (400MHz, CDCl3) 6 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.82 (d, J= 2.4 Hz, 1H), 6.67 (d,J = 8.9
Hz, 1H), 6.00 (s, 2H), 5.27 (d, /= 14.2 Hz, 1H), 4.89 (d, J=16.2 Hz, 1H), 4.71 (d, /= 13.8 Hz, 1H),
4.61 (d,J=17.5Hz, 1H), 4.42 (d,J=16.2 Hz, 1H), 3.94 (d, /= 17.5 Hz, 1H), 3.84 (s, 3H), 3.71 (s,
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3H), 3.64 (s, 6H), 3.50 (dd, J = 15.0, 12.2 Hz, 1H), 3.14-3.03 (m, 2H), 2.72-2.61 (m, 1H), 2.54 (dd, J
=13.4, 11.0 Hz, 1H), 1.48 (s, 9H) ; MS (ESI): 593 (M+H)".

(S)-tert-Butyl 2-(6-(5-chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (ens-5)

L&MW 5 DERIEIZIBN T, {LEW 4 IR TEE W ent-4 Z2 O CIREROEAEZAT S =
LT K VLAWY ent-5 (732 mg, 65%) Z HEARE AL L THT-,
"H NMR (400MHz, CDCl3) § 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.89 (d, J = 2.8 Hz, 1H), 6.76-6.68 (m,
3H), 6.39 (tt, J = 8.9, 2.2 Hz, 1H), 6.07 (s, 2H), 4.56 (d, J = 17.5 Hz, 1H), 4.46 (d, /= 17.5 Hz, 1H),
442 (d,J=13.4 Hz, 1H), 433 (d,J=13.4 Hz, 1H), 4.21 (d, /= 17.5 Hz, 1H), 3.96 (d, J = 17.5 Hz,
1H), 3.84 (s, 3H), 3.74 (s, 3H), 3.70 (s, 6H), 3.13-2.98 (m, 3H), 2.97-2.88 (m, 1H), 2.50-2.42 (m, 1H),
1.46 (s, 9H) ; MS (ESI): 704 (M+H)".

(5)-2-(6-(5-Chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-diazepan-1-
yDacetic acid (ent-6)

L& 6 DERIEIZIBNT, {LEW S IR TLE W ent-5 Z2 W CIREROEAEZAT S =
L2 L VLB ent-6 (488 mg, quant.) ZIRFEAFEIKRE LT,
"H NMR (400MHz, CDCl3) 6 7.19 (dd, J = 8.5, 2.8 Hz, 1H), 7.15 (d, J= 2.4 Hz, 1H), 6.79 (d, J = 8.9
Hz, 1H), 6.68-6.63 (m, 2H), 6.41 (tt, J = 8.9, 2.4 Hz, 1H), 5.58 (br. s., 1H), 4.64 (d, /= 16.6 Hz, 1H),
4.35(d,J=179 Hz, 1H), 4.26 (d,J=17.5 Hz, 1H), 3.83 (s, 3H), 3.78 (d, J= 15.4 Hz, 1H), 3.52-3.37
(m, 2H), 3.30-3.16 (m, 2H), 2.72 (dd, J = 14.0, 9.1 Hz, 1H) ; MS (ESI): 468 (M+H)".

(S)-tert-Butyl 5-(2-(6-(5-chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-
diazepan-1-yl)acetamido)-2-hydroxybenzoate (ent-7)

IbEW T DERIEIZIBN T, {LEW 6 IR TILE W ent-6 Z W CIRKROEAEZAT S =
LT K VLAWY ent-T (85 mg, 86%) % HEME A & L CTI5T-,
"H NMR (400MHz, CDCl3) 6 10.91 (s, 1H), 7.90 (d, J = 2.8 Hz, 1H), 7.85 (br. s, 1H), 7.43 (dd, J =
8.9,2.8 Hz, 1H), 7.21-7.16 (m, 2H), 6.89 (d, J = 8.9 Hz, 1H), 6.80 (d, /= 9.3 Hz, 1H), 6.71-6.63 (m,
2H), 6.41 (tt, J = 8.9, 2.3 Hz, 1H), 5.56 (br. s., 1H), 4.66 (d, J = 16.6 Hz, 1H), 4.46 (d, J = 15.4 Hz,
1H), 4.05 (d, J=15.0 Hz, 1H), 3.97 (d, J = 16.2 Hz, 1H), 3.84 (s, 3H), 3.56-3.41 (m, 2H), 3.31-3.17
(m, 2H), 2.75 (dd, J = 13.8, 8.5 Hz, 1H), 1.58 (s, 9H) ; MS (ESI): 659 (M+H)".

(S)-5-(2-(6-(5-Chloro-2-methoxybenzyl)-3-((3,5-difluorophenoxy)imino)-7-oxo-1,4-diazepan-1-
yDacetamido)-2-hydroxybenzoic acid (ent-1)

L&MW1 DERIEIZIBN T, ALEW T IR TEE W ent-T Z2 W CIREROEAEZAT S =
LT K VLAWY ent-1 (45 mg, 67%) % HEAEAR S L THET-,
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[o]s =+47° (c 0.18, IPA); 'H NMR (400MHz, DMSO-de): 6 10.00 (s, 1H), 8.08 (d, J = 2.8 Hz, 1H),
7.61 (dd, J=8.9,2.4 Hz, 1H), 7.31 (d, /= 2.4 Hz, 1H), 7.26 (dd, J= 8.7, 2.6 Hz, 1H), 7.07 (br. s., 1H),
7.00 (d, J = 8.9 Hz, 1H), 6.87 (d, J = 8.9 Hz, 1H), 6.76-6.67 (m, 3H), 4.81 (d, J = 16.6 Hz, 1H), 4.25
(d,J=16.6 Hz, 1H), 4.18 (d, J= 16.6 Hz, 1H), 3.82 (d, J = 16.6 Hz, 1H), 3.81 (s, 3H), 3.66-3.54 (m,
1H), 3.21-3.09 (m, 2H), 2.97 (dd, J = 14.0, 5.1 Hz, 1H), 2.61 (dd, J = 14.2, 8.9 Hz, 1H) ; MS (ESI):
603 (M+H)"; HRMS (FAB) Calcd for CosHasCIF,N4O;" ([M+H]"): 603.1453; Found: 603.1443.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-yl)acetic acid (10)

bEM 6 DEMIEIZRNT, {LEW 5 ITRATLEY 3 Z W TRBEOEIEEZTTS 2 &
WX 0EE 10 (1.15 g, 96%) Z HEAE R L L CE-,
"H NMR (400MHz, DMSO-ds): 6 12.65 (br. s., 1H), 7.62 (br. d, J = 4.0 Hz, 1H), 7.29 (d, J = 2.6 Hz,
1H), 7.25 (dd, J = 8.7, 2.6 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 4.66 (d, /= 17.3 Hz, 1H), 4.20 (d, J =
17.3 Hz, 1H), 3.99 (d, J = 17.3 Hz, 1H), 3.79 (s, 3H), 3.64 (d, /= 17.6 Hz, 1H), 3.58-3.48 (m, 1H),
3.12-3.02 (m, 1H), 3.01-2.87 (m, 2H), 2.56 (dd, J = 14.4, 8.9 Hz, 1H); MS (ESI): 341 (M+H)"; HRMS
(FAB) Calcd for C15sH17CIN2NaOs* ([M+Na]"): 363.0718; Found: 363.0692.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-
ylacetamido)benzoate (11)

&M T DERIEICENT, (LA 6 ITRATLEW 10 Z IV, 5-7 3 /2-E FrFy

LRAEMR tert-7 FIAMNAT 3-7 XV LREEWE tert-7 F )V I TRIBROEIEZAT S Z &
IZE 0., LA 11 (1.30 g, 82%) ZIREAREIA L L TH-,
"H NMR (400MHz, CDCl3) § 8.15 (br. s, 1H), 7.90 (t, J = 1.8 Hz, 1H), 7.82 (br. d., J = 7.8 Hz, 1H),
7.72 (br. d.,J=17.7Hz, 1H), 7.35 (t, /= 7.9 Hz, 1H), 7.21-7.14 (m, 2H), 6.79 (d, J = 8.5 Hz, 1H), 5.91
(br.s., 1H), 4.62 (d, J=17.3 Hz, 1H), 4.34 (d, /= 15.4 Hz, 1H), 4.20 (d, /= 15.4 Hz, 1H), 3.93 (d, J
=17.4 Hz, 1H), 3.82 (s, 3H), 3.58-3.44 (m, 1H), 3.40-3.26 (m, 2H), 3.20 (dd, J = 13.9, 5.4 Hz, 1H),
2.69 (dd, J = 13.9, 8.5 Hz, 1H), 1.59 (s, 9H); MS (ESI): 460 [(M-tBu+H)+H]"; HRMS (FAB) Calcd
for CoH31CIN3O6" ([M+H]Y): 516.1896; Found: 516.1877.

(R)-tert-Butyl  5-(2-(6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-yl)acetamido)-2-
hydroxybenzoate (12)

L& T DEBIEIZIB N T, (LAY 6 IR A TEEW 10 Z W TRBROEEZIT S 2 &
W2k (LA 12 (88 mg, 81%) ZARGAEIAE L TH,
"H NMR (400MHz, CDCl3) 6 10.91 (s, 1H), 7.88 (s, 1H), 7.86 (d, J = 2.8 Hz, 1H), 7.46 (dd, J= 8.9,
2.8 Hz, 1H), 7.19 (dd, J= 8.5, 2.4 Hz, 1H), 7.16 (d, /= 2.4 Hz, 1H), 6.90 (d, /= 8.9 Hz, 1H), 6.79 (d,
J=28.5Hz, 1H), 5.94 (br. s., 1H), 4.62 (d, /= 17.5 Hz, 1H), 4.36 (d, /= 15.4 Hz, 1H), 4.13 (d, J =
15.4 Hz, 1H), 3.94 (d, J=17.5 Hz, 1H), 3.83 (s, 3H), 3.56-3.44 (m, 1H), 3.35-3.28 (m, 2H), 3.19 (dd,
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J=14.0, 5.5 Hz, 1H), 2.68 (dd, J = 14.2, 8.5 Hz, 1H), 1.61 (s, 9H); MS (ESI): 532 (M+H)"; HRMS
(FAB) Calcd for Ca6HzoCIN:sNaO;" ([M+Na]"): 554.1664; Found: 554.1635.

(R)-5-(2-(6-(5-Chloro-2-methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-yl)acetamido)-2-
hydroxybenzoic acid (13)

LENDOEHIEIZB N T, bEMTITR A TEEM 122 W CTRBEROEEZ1T S Z L1
X 0EEM13 (14 mg, 19%) Z R EERE LT,
"H NMR (400MHz, DMSO-ds): 6 9.71 (s, 1H), 7.84 (s, 1H), 7.62 (d, J = 2.8 Hz, 1H), 7.41 (dd, J =
8.5,2.8 Hz, 1H), 7.30 (d, /=2.4 Hz, 1H), 7.25 (dd, /= 8.7, 2.6 Hz, 1H), 6.99 (d, /= 8.9 Hz, 1H), 6.60
(d, J=8.9 Hz, 1H), 4.69 (d, J=17.9 Hz, 1H), 4.29 (d, J = 16.6 Hz, 1H), 4.05 (d, J = 16.2 Hz, 1H),
3.80 (s, 3H), 3.63 (d, /= 17.5 Hz, 1H), 3.59-3.49 (m, 1H), 3.18-3.04 (m, 1H), 3.04-2.86 (m, 2H), 2.62-
2.54 (m, 1H); MS (ESI): 476 (M+H)"; HRMS (FAB) Calcd for C2H»CIN3NaO;" ([M+Na]"):
498.1038; Found: 498.1047.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-7-o0xo0-3-thioxo-1,4-diazepan-1-
yDacetamido)benzoate (14)

a4 DEREICENT, AW ITRATIEE N 2V, T o Fr7J 12
RxTyrmu Xz ZHOTREROBIEEZIT S Z LI X VILEW 14 (950 mg, 73%) &
HAEK S L TR,
"H NMR (400MHz, CDCl3) 6 8.04 (br. s., 1H), 7.98 (br. s, 1H), 7.92 (t,J= 1.8 Hz, 1H), 7.82 (br. d., J
=17.9 Hz, 1H), 7.73 (br. d., J=7.9 Hz, 1H), 7.37 (t, /= 7.9 Hz, 1H), 7.19 (dd, J = 8.7, 2.6 Hz, 1H),
7.16 (d,J=2.5Hz, 1H), 6.80 (d,J=8.7 Hz, 1H), 4.89 (d,/J=17.4 Hz, 1H), 4.56 (d,J=17.4 Hz, 1H),
442 (d, J=15.4 Hz, 1H), 4.16 (d, J = 15.4 Hz, 1H), 3.84 (s, 3H), 3.62-3.51 (m, 1H), 3.48-3.33 (m,
2H), 3.22 (dd, J = 13.9, 5.3 Hz, 1H), 2.71 (dd, J = 14.0, 8.8 Hz, 1H), 1.59 (s, 9H); MS (ESI): 532
(M+H)"; HRMS (FAB) Calcd for C26H31CIN3OsS* ([M+H]"): 532.1667; Found: 532.1638.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-3-(hydroxyimino)-7-oxo-1,4-diazepan-1-
yDacetamido)benzoate (15)

{EA% 14 (100 mg, 0.188 mmol) ®7 hJ7 & Fu~7Z > 2ml) HRICE Fefdi Ly v
HEBAHE (20.1 mg, 0.289 mmol), kU =F /L7 I > (95 ul, 0.68 mmol), HEEESR (110 mg, 0.659
mmol) ZMENN A, =i T 10 o Lz, RIS EZFRR=F L THRL, Nawx S
LCRRE, ARZRIER E LT, fBonicEEL > VTNV T 600~ N TT7 04— (n-
hexane : AcOEt=1:1% A, MeOH # B L, A:B=97:3—-95:5) I THHT L Z
X, LA 15 (32 mg, 32%) HEEARE KL L TH-,

"H NMR (400MHz, CDCl3) 6 8.52 (br. s, 1H), 7.97 (t,J = 1.8 Hz, 1H), 7.78-7.69 (m, 2H), 7.35 (t,J =
7.9 Hz, 1H), 7.19 (d,J=2.6 Hz, 1H), 7.16 (dd, J=8.7, 2.6 Hz, 1H), 6.78 (d, J=8.7 Hz, 1H), 5.46 (br.
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s., 1H), 4.52 (d, J = 16.2 Hz, 1H), 4.40 (d, J = 15.2 Hz, 1H), 4.14 (d, J = 15.3 Hz, 1H), 4.00 (d, J =
16.3 Hz, 1H), 3.82 (s, 3H), 3.51-3.35 (m, 2H), 3.23-3.13 (m, 2H), 2.75 (dd, J= 13.7, 8.3 Hz, 1H), 1.58
(s, 9H); MS (ESI): 531 (M+H)"; HRMS (FAB) Calcd for C2H3CIN;Og* ((M+H]"): 531.2005; Found:
531.2012.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-3-(methoxyimino)-7-oxo-1,4-diazepan-1-
ylacetamido)benzoate (16)

LA IS DARIEIZBWT, B R X7 I UEBIEICR X TOo-AF Ve kel

7 2 R A O TCRBEOEEZIT O Z LI L LAY 16 (51.1 mg, 51%) % A [E K &
LT/,
"H NMR (400MHz, CDCl3) 6 8.16 (br. s, 1H), 7.93 (t, J= 1.8 Hz, 1H), 7.82-7.77 (m, 1H), 7.75-7.70
(m, 1H), 7.36 (t, J=7 .9 Hz, 1H), 7.20-7.15 (m, 2H), 6.80-6.76 (m, 1H), 5.35 (br. s., 1H), 4.54 (d, J =
16.2 Hz, 1H), 4.38 (d, /= 15.4 Hz, 1H), 4.10 (d, /= 15.4 Hz, 1H), 3.82 (s, 3H), 3.81 (d, /= 16.2 Hz,
1H), 3.73 (s, 3H), 3.50-3.33 (m, 2H), 3.23-3.12 (m, 2H), 2.73 (dd, J= 13.8, 8.7 Hz, 1H), 1.59 (s, 9H);
MS (ESI): 545 (M+H)"; HRMS (FAB) Calcd for C27H34CIN4Os™ ([M+H]"): 545.2161; Found:
545.2163.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-3-(ethoxyimino)-7-oxo-1,4-diazepan-1-
ylDacetamido)benzoate (17)

LA 1S DARBIEIZB W T, B Red T I UEBEICZ T b3 o7 I VA
MW TRBROBIEZAT O 2 LIZ X VILEW 17 (552 mg, 13%) ZHEEAFEKE L THET,
"H NMR (400MHz, CDCl3) 6 8.17 (br. s, 1H), 7.93 (t, J= 1.8 Hz, 1H), 7.82-7.76 (m, 1H), 7.75-7.70
(m, 1H), 7.36 (t, J=7.9 Hz, 1H), 7.20-7.14 (m, 2H), 6.78 (d, J = 8.9 Hz, 1H), 5.38 (br. s., 1H), 4.55
(d, J=16.2 Hz, 1H), 4.37 (d, J = 15.6 Hz, 1H), 4.11 (d, J = 15.4 Hz, 1H), 3.96 (q, J = 7.0 Hz, 2H),
3.82 (s, 3H), 3.82 (d, /= 16.1 Hz, 1H), 3.51-3.33 (m, 2H), 3.24-3.12 (m, 2H), 2.73 (dd, /= 13.8, 8.7
Hz, 1H), 1.59 (s, 9H), 1.20 (t, J = 7.0 Hz, 3H); MS (ESI): 559 (M+H)"; HRMS (FAB) Calcd for
CasH36CIN4Og" ([IM+H]"): 559.2318; Found: 559.2320.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-3-(isobutoxyimino)-7-oxo0-1,4-diazepan-1-
ylacetamido)benzoate (18)

LA 1S DERIEIZBW T, B R X7 I UIEIEICR A T oA Y 7T RaF
VT R UHEERE A O CRIBEDBEETT 5 Z L I2 X VLAY 18 (48.9 mg, 68%) % (4 [H
ke LTH-,

"H NMR (400MHz, CDCls) 6 8.18 (br. s, 1H), 7.94 (t, J= 1.8 Hz, 1H), 7.81-7.76 (m, 1H), 7.75-7.69
(m, 1H), 7.36 (t, /= 7.9 Hz, 1H), 7.20-7.14 (m, 2H), 6.81-6.76 (m, 1H), 5.36 (br. s., 1H), 4.54 (d, J =
16.2 Hz, 1H), 4.37 (d, J=15.4 Hz, 1H), 4.10 (d, J= 15.4 Hz, 1H), 3.83 (s, 3H), 3.81 (d, /= 16.2 Hz,
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1H), 3.67 (d, J = 6.7 Hz, 2H), 3.51-3.34 (m, 2H), 3.24-3.13 (m, 2H), 2.73 (dd, J = 13.8, 8.8 Hz, 1H),
1.99-1.84 (m, 1H), 1.59 (s, 9H), 0.87 (d, J = 6.8 Hz, 3H), 0.87 (d, J = 6.8 Hz, 3H); MS (ESI): 587
(M+H)"; HRMS (FAB) Calcd for C30HsoCINsOg" ([M+H]"): 587.2631; Found: 587.2617.

(R)-tert-Butyl 3-(2-(6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-o0xo-1,4-
diazepan-1-yl)acetamido)benzoate (19)

L& 15 (105 mg, 0.197 mmol) DT T & K117 F UIRIRIC NNN-P AF L e KTV

(26 pl, 0.34 mmol), FEEE4R (125 mg, 0.750 mmol) Z NNz, =RIE T 5 AR Lz, MGk %
A LTtk AIREERE L., JBOoNTEEX NH VY WS N AT L u< NI T 7 ¢
— (n-hexane : AcOEt=30:70 — 0:100) I[ZTHRT 22 LI1TXL Y| {LEY 19 (86 mg, 78%)
wEEARRE L THET,
"H NMR (400MHz, CDCl3) ¢ 8.33 (br. s., 1H), 7.91 (t, J = 1.8 Hz, 1H), 7.81 (br. d., J = 8.0 Hz, 1H),
7.71 (br. d.,J=7.8 Hz, 1H), 7.34 (t,J = 8.0 Hz, 1H), 7.21-7.15 (m, 2H), 6.79 (d, J = 8.8 Hz, 1H), 6.30
(br. s., 1H), 4.57 (d, J = 16.2 Hz, 1H), 4.33 (d, J = 15.6 Hz, 1H), 4.21 (d, J = 15.6 Hz, 1H), 3.83 (s,
3H), 3.81 (d, J=16.2 Hz, 1H), 3.53-3.35 (m, 2H), 3.27-3.15 (m, 2H), 2.73 (dd, J = 13.8, 8.8 Hz, 1H),
2.31 (s, 6H), 1.58 (s, 9H); MS (ESI): 558 (M+H)"; HRMS (FAB) Calcd for C2sH37CINsOs™ ([M+H]"):
558.2478; Found: 558.2466.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(hydroxyimino)-7-oxo-1,4-diazepan-1-
yDacetamido)benzoic acid (20)

L&) 15 (86 mg, 0.16 mmol) (2 1M HERR-FRRRTAIR 2 N A, IR T 2 Bt L7z, BUR

%z ML TRIRL ., M E L BERE L, ZOBEL3ERVIR L, BFoNnT
MUY 2P o F Lo —F )L C3EEd 5 Z L2k 0. (LAY 20 (66.4 mg, 86%) % HE[H
K& LT,
"H NMR (400MHz, CD;0D): 6 8.21-8.16 (m, 1H), 7.85-7.78 (m, 1H), 7.77-7.71 (m, 1H), 7.40 (t,J =
7.9 Hz, 1H), 7.24 (d, J=2.5 Hz, 1H), 7.19 (dd, /= 8.7, 2.5 Hz, 1H), 6.93 (d, /= 8.8 Hz, 1H), 4.59 (d,
J=16.2 Hz, 1H), 4.42 (d, /= 16.6 Hz, 1H), 4.18 (d, J = 16.4 Hz, 1H), 3.86 (s, 3H), 3.74 (d, /= 16.3
Hz, 1H), 3.51 (tt, J = 9.7, 4.8 Hz, 1H), 3.37 (dd, J = 13.4, 4.5 Hz, 1H), 3.19 (dd, J = 13.4, 10.5 Hz,
1H), 3.10 (dd, J = 13.8, 5.1 Hz, 1H), 2.74 (dd, J = 13.9, 9.0 Hz, 1H); MS (ESI): 475 (M+H)"; HRMS
(FAB) Calcd for C2oH24CIN4Os" ([M+H]"): 475.1379; Found: 475.1381.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(methoxyimino)-7-oxo0-1,4-diazepan-1-
yDacetamido)benzoic acid (21)

LAY 20 DERIEIZIB VT, fLEW 15 ITR A TEEY 16 Z W TRBROEEZ1T 5 =
LT X VLAY 21 (82.6 mg, 90%) & HEMAE K L L CTH-,
"HNMR (400MHz, CD;OD): 6 8.15-8.12 (m, 1H), 7.85-7.80 (m, 1H), 7.76-7.72 (m, 1H), 7.39 (t,J
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=7.9 Hz, 1H), 7.23 (d, J = 2.5 Hz, 1H), 7.19 (dd, J = 8.7, 2.6 Hz, 1H), 6.93 (d, J = 8.8 Hz, 1H), 4.58
(d, J =163 Hz, 1H), 4.39 (d, J = 16.4 Hz, 1H), 4.21 (d, J = 16.4 Hz, 1H), 3.85 (s, 3H), 3.72 (d, J =
16.3 Hz, 1H), 3.68 (s, 3H), 3.56-3.46 (m, 1H), 3.33 (dd, J= 13.4, 4.3 Hz, 1H), 3.18 (dd, J= 13.4, 10.7
Hz, 1H), 3.10 (dd, J = 13.9, 5.3 Hz, 1H), 2.72 (dd, J = 13.8, 8.9 Hz, 1H); MS (ESI): 489 (M+H)";
HRMS (FAB) Calcd for CsHasCINsOs" ([M+H]): 489.1535; Found: 489.1513.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(ethoxyimino)-7-0xo0-1,4-diazepan-1-
yDacetamido)benzoic acid (22)

LAY 20 DERIEICB VT, fLEW 15 ITR A TEEY 17 Z W TRBROEEZ1T 5 =
LT X VLAY 22 (26.7 mg, T1%) & HEAREIKE L THEH-,
"H NMR (400MHz, CD;0D): 6 8.22-8.18 (m, 1H), 7.84-7.80 (m, 1H), 7.77-7.73 (m, 1H), 7.41 (t,J =
7.9 Hz, 1H), 7.23 (d,J=2.5 Hz, 1H), 7.19 (dd, J= 8.7, 2.5 Hz, 1H), 6.93 (d, /= 8.7 Hz, 1H), 4.58 (d,
J=16.3 Hz, 1H),4.39 (d, J=16.4 Hz, 1H), 4.22 (d,J=16.4 Hz, 1H), 3.92 (q, /= 7.0 Hz, 2H), 3.86
(s, 3H), 3.73 (d, /= 16.3 Hz, 1H), 3.50 (tt, J=9.8, 4.7 Hz, 1H), 3.35 (dd, /= 13.3, 4.8 Hz, 1H), 3.18
(dd, J=13.3,10.5 Hz, 1H), 3.10 (dd, /= 13.8, 5.3 Hz, 1H), 2.73 (dd, /= 13.8, 8.9 Hz, 1H), 1.20 (t, J
= 7.0 Hz, 3H); MS (ESI): 503 (M+H)"; HRMS (FAB) Calcd for C24H2sCINsOs " ([M+H]"): 503.1692;
Found: 503.1663.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(isobutoxyimino)-7-0x0-1,4-diazepan-1-
yDacetamido)benzoic acid (23)

EEY) 20 DERIEICIB VT, fLEW 15 ITR A TEAEY 18 Z W TRIBROEEZ1T 5 =
LT X VLAY 23 (30.7 mg, 94%) A HEMAEIKR L LT,
"H NMR (400MHz, CD;OD): § 8.21-8.18 (m, 1H), 7.84-7.80 (m, 1H), 7.75 (dt, J= 7.8, 1.2 Hz, 1H),
7.41 (t,J=17.9 Hz, 1H), 7.23 (d,J=2.6 Hz, 1H), 7.19 (dd, /= 8.8, 2.5 Hz, 1H), 6.93 (d, J= 8.7 Hz,
1H), 4.58 (d, J=16.3 Hz, 1H), 4.37 (d, /= 16.6 Hz, 1H), 4.23 (d, /= 16.6 Hz, 1H), 3.86 (s, 3H), 3.72
(d, J=16.3 Hz, 1H), 3.64 (dd, J=10.2, 6.8 Hz, 1H), 3.61 (dd, J=10.0, 6.9 Hz, 1H), 3.50 (tt,J=9.7,
4.8 Hz, 1H), 3.36 (dd, J = 13.7, 4.6 Hz, 1H), 3.19 (dd, J=13.4, 11.0 Hz, 1H), 3.10 (dd, /= 13.8, 5.4
Hz, 1H), 2.73 (dd, J = 13.9, 8.8 Hz, 1H), 1.99-1.87 (m, 1H), 0.90 (d, /= 6.8 Hz, 3H), 0.88 (d, /= 6.7
Hz, 3H); MS (ESI): 531 (M+H)"; HRMS (FAB) Calcd for C26H3,CIN4Os" ([M+H]"): 531.2005;
Found: 531.1999.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
ylacetamido)benzoic acid hydrochloride (24)

LA 19 (43.4 mg, 0.0778 mmol)iZ 1 M HEFE-BFRATAHK (1 ml) ZN% . =R T 1.5 ez
LU, )OSREBITEREE L, SO REIC My 2N, R E 2 L5 LT,
BIEIC VT F LT —T LR MA TR L U REWE ATT 5 2 212 X 0 LAY 24 (403 mg,
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96%) ZiREE AR L LT,

[a]; =-78.0° (¢ 1.03, MeOH); 'H NMR (400MHz, CD;OD): ¢ 8.34-8.30 (m, 1H), 7.75 (dt, J = 7.8,
1.3 Hz, 1H), 7.69 (ddd, J = 8.2, 2.1, 1.0 Hz, 1H), 7.40 (t, J = 7.9 Hz, 1H), 7.26 (d, J = 2.6 Hz, 1H),
7.22 (dd, J = 8.8, 2.8 Hz, 1H), 6.96 (d, J = 8.8 Hz, 1H), 5.18 (d, J = 17.7 Hz, 1H), 4.95 (d, J = 16.9
Hz, 1H), 3.86 (s, 3H), 3.91-3.78 (m, 3H), 3.54 (dd, J = 13.8, 4.1 Hz, 1H), 3.46-3.36 (m, 1H), 3.10 (dd,
J=13.9,5.9 Hz, 1H), 2.75 (dd,J = 13.9, 7.8 Hz, 1H), 2.63 (br. 5., 6H); MS (ESI): 502 (M+H)"; HRMS
(FAB) Calcd for Ca4HoCINsOs™ ([M+H]"): 502.1852; Found: 502.1847.

I _HOER

Human KLK7 B3R ETE ML

Recombinant human KLK7 (R&D Systems) % thermolysin Z V)T, 37 °C C 2 R¢fi] ) T
IEPEL U7z, 1EME(E L7z recombinant human KLK7 (&R EE: 1 pg/mL) & SAbEW % KGR
(50 mM Tris-HCI (pH 8.5), 0.15 M NaCl, 0.1% BSA) HIZif L, =R T 10 oEE Lz, &
5T HE  (MOCAc-Arg-Pro-Lys-Pro-Val-Glu-NVa-Trp-Arg-Lys(Dnp)-NHy; <7 F R #ff %8 fT)
(RASUREE: 10 uM) Z AN L | 2695 C 30 /3 AOG S H 724, 30% BEfE 2 IR0 L C RS &5 1k
L. KSR o658 (Ex.340/30 nm Em.400/30 nm) Z & L7z,

5 — L /IO IR
(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
yDacetic acid hydrochloride (25)

L&Y 4(3.528,5.93 mmol) DY P (60 ml) IRIFIZ, KE FNN-PAF L KTV

(2.26 ml, 29.7 mmol) 3 X OFEEEER (3.76 g,22.6 mmol) Z N1z, =RIE T 2.5 B L7, X
SR BB = F L CAR L, REEME Aifd L TRV, AIREIIERE E L, 5ok s
YUBTNIT AT va~ T 7 4 — (n-hexane : AcOEt=1:1% A, MeOH % B ik &
L. A:B=090:10— 65:35 I[CTHRT L LIZLD . (R)-tert-butyl 2-(6-(5-chloro-2-
methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yl)acetate (3.24 g, 88%) A IEHAEIA L L TRz,
"H NMR (400MHz, CDCls3): § 7.10 (dd, J = 8.7, 2.6 Hz, 1H), 6.85 (d, J= 2.6 Hz, 1H), 6.66 (d, J= 8.8
Hz, 1H), 6.01 (s, 2H), 4.73 (d, /=159 Hz, 1H), 4.58 (d, J=15.9 Hz, 1H), 4.57 (d, /= 13.4 Hz, 1H),
4.30 (d, J=13.4 Hz, 1H), 4.25 (d,J=17.1 Hz, 1H), 3.96 (d, /= 17.2 Hz, 1H), 3.83 (s, 3H), 3.70 (s,
3H), 3.63 (s, 6H), 3.14 (dd, J= 14.5, 11.6 Hz, 1H), 3.02 (dd, J=13.6, 4.3 Hz, 1H), 2.83 (dd, /= 14.7,
6.3 Hz, 1H), 2.72-2.59 (m, 1H), 2.48 (dd, J=13.6, 10.4 Hz, 1H), 2.45 (s, 6H), 1.49 (s, 9H); MS (ESI):
619 (M+H)"; HRMS (FAB) Calcd for C31H44CIN4O7" ((M+H]"): 619.2893; Found: 619.2901.

LRI K0 ELAEY 3.2g 5.2mmol) BI T =Y —/b (5.65ml, 51.7mmol) DIEEW
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(2. 1M HEEE-FEERYAIE (25 ml) NN, SRR T 26 BRI Lz, ROGKEZRBIERE L, 5
DIV R = F LA Z 7o, AT L7ZERE AHT 5 2 LI K 0 {EW 25 (1.96 g,
90%) Z MEER L LT,

'H NMR (400MHz, CD;0D): 6 7.24 (d, J = 2.6 Hz, 1H), 7.21 (dd, J = 8.7, 2.8 Hz, 1H), 6.95 (d, J =
8.7 Hz, 1H), 5.13 (d, J=17.7 Hz, 1H), 4.74 (d, J= 17.9 Hz, 1H), 3.85 (s, 3H), 3.89-3.75 (m, 3H), 3.52
(dd, J=14.2, 4.4 Hz, 1H), 3.41-3.32 (m, 1H), 3.09 (dd, J=13.9, 5.8 Hz, 1H), 2.73 (dd, J=14.1,7.9
Hz, 1H), 2.59 (s, 6H); MS (ESI): 383 (M+H)"; HRMS (FAB) Calcd for Ci7H24CIN,O4* ([M+H]"):
383.1481; Found: 383.1459.

(R)-tert-Butyl 4-(2-(6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-
diazepan-1-yl)acetamido)benzoate (26)

{E&%) 25 (50 mg, 0.12 mmol) DY 7 B r A X (1ml) BEIKIZ, KETY AT LB L
72 K (2pl,0.03mmol), LAY (11, 0.13 mmol) ZHN %, [RHEE T 1.5 ByE#EE
L7z, RIS E 4-7 X ) ZEEFE tert-7 F /v (46.1 mg,0.238 mmol), ~ U =F /L7 I
(33uL,0.24mmol) ®¥ 7 mr AKX (Iml) EHRIZKE TN, [FRE T 30 /e L,
BOSHE 2 Wl = F /L CAPR U, BaRIERIE/KSR T~ b U 7 SOKESHR. 7K, B &K TR GE
L7z, AHE 2 MoKEE T b Y U AT L, A2 BIER L L, fFbhcikifiz NH &
VBTN T KT va~ 777 ¢— (n-hexane : AcOEt=1:1% A{#%. MeOH %= BiZ & L.
A:B=97:3—590:10) [ZCHHET 22 L2k 0, (LAY 26 (36 mg, 54%) % 1S £ [ 4 &
LT/,

"H NMR (400MHz, CDCl5): 6 8.34 (br. s, 1H), 7.94-7.89 (m, 2H), 7.53-7.47 (m, 2H), 7.22 (d, J=2.6
Hz, 1H), 7.18 (dd, J = 8.7, 2.6 Hz, 1H), 6.78 (d, J = 8.7 Hz, 1H), 6.27 (br. s., 1H), 4.55 (d, /= 16.2
Hz, 1H), 4.34 (d, J=15.3 Hz, 1H), 4.15 (d, /= 15.4 Hz, 1H), 3.83 (s, 3H), 3.81 (d, /= 16.2 Hz, 1H),
3.54-3.37 (m, 2H), 3.26-3.15 (m, 2H), 2.73 (dd, J=13.7, 8.1 Hz, 1H), 2.31 (s, 6H), 1.58 (s, 9H); MS
(ESI): 558 (M+H)"; HRMS (FAB) Calcd for C2sH37CINsOs™ ([M+H]"): 558.2478; Found: 558.2451.

(R)-tert-Butyl 2-(2-(6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-
diazepan-1-yl)acetamido)benzoate (28)

L& 26 DERIEICIBWT, 4-7 XV REEM tert-7 F VTR AT 227 X ) ZREM

tert-7 F V% AW TIRBROBEAEALAT 5 2 LI RV | (LAY 28 (55 mg, 41%) ZAEMAEKE L
TS,
"H NMR (400MHz, CDCl5): 6 11.50 (br. s, 1H), 8.68 (d, J = 8.4 Hz, 1H), 7.96 (br. d, J= 8.0 Hz, 1H),
7.50 (br. t,J=7.9 Hz, 1H), 7.21-7.14 (m, 2H), 7.06 (t, /= 7.7 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 6.24
(br. s., 1H), 4.64 (d, J = 16.8 Hz, 1H), 4.64 (d, J = 15.9 Hz, 1H), 4.11 (d, J = 16.8 Hz, 1H), 3.83 (s,
3H), 3.74 (d, J = 15.9 Hz, 1H), 3.56-3.45 (m, 1H), 3.44-3.35 (m, 1H), 3.31-3.15 (m, 2H), 2.86 (dd, J
=14.1, 10.1 Hz, 1H), 2.32 (s, 6H), 1.58 (s, 9H); MS (ESI): 558 (M+H)".
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(R)-4-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
ylacetamido)benzoic acid hydrochloride (27)

{EE%) 26 (41 mg, 0.073 mmol) |2 4 M HiFE- A U ¥EIR 2ml) Z00Z., iR T 7 KR

B LTz, POSRZBIER £ L, BN RIEICHR = F L 2 N2 7, Hrifl L7z Bk Z A HR
THZEIILEY ., ALAW 27 32 mg, 81%) E kAR L LT,
"H NMR (400MHz, CD30D): § 7.99-7.93 (m, 2H), 7.69-7.64 (m, 2H), 7.26 (d, J = 2.5 Hz, 1H), 7.22
(dd,J=8.7,2.6 Hz, 1H), 6.95 (d, /J=8.8 Hz, 1H), 5.18 (d, J=17.7 Hz, 1H), 4.93 (d, /= 16.9 Hz, 1H),
3.86 (s, 3H), 3.94-3.81 (m, 3H), 3.55 (dd, J=14.2, 4.4 Hz, 1H), 3.46-3.36 (m, 1H), 3.10 (dd, J=13.9,
5.9 Hz, 1H), 2.75 (dd, J = 14.0, 7.7 Hz, 1H), 2.63 (br. s., 6H); MS (ESI): 502 (M+H)"; HRMS (FAB)
Caled for C24H29CINsOs* ([M+H]"): 502.1852; Found: 502.1843.

(R)-2-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
ylacetamido)benzoic acid hydrochloride (29)

EEY) 27 DERIEICB W T, {LEW 26 IR A TLEY 28 Z W TRIBROEEZ1T 5 =
X0, LAY 29 (32 mg, 72%) & EEARE K E L TH,
"H NMR (400MHz, CD;0D): 6 8.52 (d, J = 8.3 Hz, 1H), 8.10 (dd, J = 8.0, 1.3 Hz, 1H), 7.54 (ddd, J
=8.5,7.3, 1.6 Hz, 1H), 7.26 (d, J = 2.6 Hz, 1H), 7.21 (dd, J = 8.7, 2.6 Hz, 1H), 7.19-7.13 (m, 1H),
6.96 (d, J=8.8 Hz, 1H), 5.17 (d, /= 17.6 Hz, 1H), 4.01 (d, /= 16.8 Hz, 1H), 3.86 (s, 3H), 3.94-3.75
(m, 2H), 3.60-3.42 (m, 2H), 3.12 (dd, /= 13.9, 5.8 Hz, 1H), 2.77 (dd, J = 14.1, 7.9 Hz, 1H), 2.58 (s,
6H), signal of methylene proton was overlapped with H,O signal.; MS (ESI): 502 (M+H)"; HRMS
(FAB) Calcd for C24H29CINsOs* ([M+H]"): 502.1852; Found: 502.1843.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(pyridin-3-yl)acetamide (30)

L&Y 26 DERIEICBWN T, 4-7 XV REBEM tert-7 F/TRAT3-TI /8 Vv %
MOTFEBROEIEZAT S Z 1280 LB 30 (30 mg, 55%) & MEAMEIR L L TR,
"H NMR (400MHz, CDCl3): 6 8.58 (br. s., 1H), 8.51 (d, J = 2.3 Hz, 1H), 8.32 (dd, J = 4.7, 1.3 Hz,
1H), 8.08-8.02 (m, 1H), 7.25-7.16 (m, 3H), 6.79 (d, /= 8.7 Hz, 1H), 6.30 (br. s., 1H), 4.57 (d, J=16.2
Hz, 1H), 4.35 (d, J=15.8 Hz, 1H), 4.20 (d, /= 15.6 Hz, 1H), 3.83 (s, 3H), 3.81 (d, /= 16.2 Hz, 1H),
3.55-3.36 (m, 2H), 3.28-3.13 (m, 2H), 2.73 (dd, J = 13.7, 8.2 Hz, 1H), 2.32 (s, 6H); MS (ESI): 459
(M+H)"; HRMS (FAB) Calcd for C22HosCINgO3™ ([IM+H]"): 459.1906; Found: 459.1881.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-yl)-/V-
(pyridin-2-yl)acetamide (31)

1bEW) 26 DERIEIZIB W, 4-7 2 ) ZEEWE tert-7 TNV T2-TI /78 V%
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FAWTREBROBEZITO Z L1 X 0, LAY 31 (9.7 mg, 17%) ZHEARKE LTH,

'H NMR (400MHz, CDCl3): 6 8.39 (br. s., 1H), 8.29-8.24 (m, 1H), 8.14 (d, J = 8.3 Hz, 1H), 7.70-7.64
(m, 1H), 7.21-7.16 (m, 2H), 7.03 (ddd, J = 7.4, 4.9, 1.0 Hz, 1H), 6.82-6.77 (m, 1H), 6.28 (br. 5., 1H),
4.59 (d, J=16.1 Hz, 1H), 4.37 (d, J = 15.8 Hz, 1H), 4.26 (d, J = 15.7 Hz, 1H), 3.84 (s, 3H), 3.76 (d,
J=16.2Hz, 1H), 3.55-3.43 (m, 1H), 3.41-3.33 (m, 1H), 3.29-3.18 (m, 2H), 2.73 (dd, J=13.9, 9.2 Hz,
1H), 2.30 (s, 6H); MS (ESI): 459 (M+H)"; HRMS (FAB) Calcd for CHasCINgO;* ([M+H]Y):
459.1906; Found: 459.1881.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
phenylacetamide hydrochloride (32)

LB 26 DERIEIZBWT, 47 XV REFR tert-7 FARATT =V w2 VT

HROBIEZITO, FFDNIZAEMDIC 4 M REIR-V A4 T R (1 ml) Z2nx 7z, FREMEY
BEWIERE 5T 25 2 LIC X0 {LAY 32 (24.8 mg, 44%) % MK L L TR,
"H NMR (400MHz, DMSO-d): 6 10.99-10.65 (m, 1H), 10.39-10.24 (m, 1H), 9.22 (br. s., 1H), 7.60-
7.52 (m, 2H), 7.35-7.24 (m, 4H), 7.09-6.98 (m, 2H), 5.17 (d, /= 17.6 Hz, 1H), 4.66 (d, J = 16.9 Hz,
1H), 4.03-3.87 (m, 2H), 3.81 (s, 3H), 3.86-3.75 (m, 1H), 3.41-3.28 (m, 1H), 3.28-3.15 (m, 1H), 2.95
(dd, J = 14.2, 5.5 Hz, 1H), 2.64 (dd, J = 14.2, 8.2 Hz, 1H), 2.53 (s, 6H); MS (ESI): 458 (M+H)";
HRMS (FAB) Calcd for C23H29CINsO3" ([M+H]"): 458.1953; Found: 458.1983.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-(methylsulfonyl)phenyl)acetamide (33)

L& 26 DERIEICIBNT, 4-7 X ) REFME tert-7 F VIR A T 3-AF VALK =)L

7 =0 U A O CRIBROBEZFT S Z L2k 0. ALAEW 33 (52.9 mg, 41%) AR
[ & LT,
[a]n =—15.1° (c 1.01, MeOH); '"H NMR (400MHz, DMSO-ds): & 10.40 (s, 1H), 8.27-8.24 (m, 1H),
7.84-7.77 (m, 1H), 7.62-7.58 (m, 2H), 7.28 (d, J=2.6 Hz, 1H), 7.24 (dd, J= 8.8, 3.1 Hz, 1H), 6.99 (d,
J=8.8 Hz, 1H), 6.44 (br. s., 1H), 4.56 (d, /= 16.1 Hz, 1H), 4.24 (d, J = 16.1 Hz, 1H), 4.18 (d, J =
16.2 Hz, 1H), 3.80 (s, 3H), 3.63 (d, /= 16.1 Hz, 1H), 3.51-3.41 (m, 1H), 3.18 (s, 3H), 3.23-3.15 (m,
1H), 3.13-3.04 (m, 1H), 2.95 (dd, J = 14.1, 5.5 Hz, 1H), 2.59 (dd, J= 14.2, 8.7 Hz, 1H), 2.21 (s, 6H);
MS (ESI): 536 (M+H)"; HRMS (FAB) Calcd for CosH3CINsOsS* ([M+H]"): 536.1729; Found:
536.1728.
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B S H SR

{b&H 24 & & b KLKT & 2 %7 '8 & OB AR RS

b b H3E KLK7 D38, refolding & OERLZ Wik, BEICHE STV S FIEIC L v AT
STEY, ZZTEHMHICERRS ¥ 7Ky T X —EouWEEdTh 5
DDDDK #Z & L=t FH2K KLK7 s % =— K L72 ¢cDNA % pQES0 (Qiagen) (ZHFA L
72 27 Z A K% transformation L 7= BL21 HIfiiX 2x YT £5H#17C, 37 °C TH53E L. ODseo
DO IZEIELL L Z AT, KB 1mM & 725 X 5 isopropyl B-D-1-thiogalactopyranoside %
Nz, FEIZ S KR L, £E L7z, SoNn-FHKEZ, SMREAV DNy 77— (0.1 M
NaH,POy4, 0.5 M NaCl, 10 mM Tris/HC1 pH 8.0) TH### L. HisTrap HP column (GE healthcare) T
FBRIL7z, A4V — /2L VIEH Lz KLK7 Y2 7L (0.4 mg/ml) ZBAIEP (2000
MWCO, Slide-a-Lyzer, ThermoFisher Scientific) (Z AZU, 100 % & 50 mM Tris/HCI pH 8.0, 100
mM NaCl, 10 mM dithiothreitol A% T, #4& 25 °C T&EHT L 7=, Z D%, 4°C T 50 mM Tris/HCI
pH 8.0, 100 mM NaCl, 2 mM CaCl, 0.4 M L-Arg, 5 mM reduced glutathione 3 X T 0.5 mM
oxidized glutathione DAL D /N> 7 7 — T, JRFEWEE AM D OM IZIR A IZ T 7=, 1/100
HEDOx 7 uXx ) —+E (Sigma-Aldrich) T His-tag Z Y)W L 721 KLK7 ¥ > 7 /L% HiTrap
heparin HP column (GE healthcare) THHL L7z, R L=V 7 uid, fafifb&® 24 7T
T76 mgml TTEM L, ZNEHNCTY YT 47 Fu vy 7RGIERIEC L DML 21T
o7, ftigafbF > b Morppheus OEEHIZ LV | 12.5% w/v PEG 1000, 12.5% w/v PEG 3350,
12.5% v/v MPD, 30 mM NaNOs3, 30 mM Na;HPOj4, 30 mM (NH4)2SO4, 0.1 M Bicine/Trizma base
pH 8.5. DM THREGAHTH L7z, D 7=fEdih% 100K OZEF XL FC flash-cooling 217 -
7= BT, X BEE (s R-AXIS IV™imaging-plate area detector, X #R¥E/EZE{E Rigaku
MicroMax-007 rotating-anode source, & 1.5418 A, Hi 7] 40kV,20 mA) % F\\ClalPr@E
T =2 ODWEEIT> T2, HHNTZT —HF IO\ T, HKL2000® 2 FHWWCTF — X OMEE AT -
7o MEEITET L E LT hO KLK7 OffiEE % HW T (PDBID: 2QXIP%) | 4y FEH#AIC &
DIRE LT, i FIEBEDFRIL. AMoRe™ & BT /WEIED 7 v T 4 Z1Z1% Coot®® %
FEHEALIZIE RefMac-5% Z W\ 7o, 3 RGO K DOVERKIZIX, Maestro™* & V7=,

B —F S DU D FEBR
BARMEDFA
Human KLKS
Recombinant human KLKS5 (R&D Systems) (5 f& 5 1 ug/mL) & FALEW 2 KISH (0.1 M
NaH,POs4 (pH 8.0), 0.1% BSA) HIZIRM L, =T 10 ofEFE L7z, S HIZHE (Boc-Val-
Pro-Arg-MCA; ~X7'F RWFFERT) (B & HLEE 100 pM) 2L, IR T 30 MG &8,
SR R O PR EE (Ex.380/20 nm Em.460/40 nm) % JHI7E L 7=,
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Human Cymotrypsin

human Chymotrypsin (Calbiochem) (&R 1 ng/mL) & &AbEW % FIGHE (50 mM Tris-
HCI (pH 7.5), 1 M NaCl, 0.01% Triton X-100, 0.1% BSA) HIZH#HN L, =G T 10 2y RlEHE Lz,
S HITHE (Suc-Ala-Ala-Pro-Phe-MCA; ~7'F NWFFEAT) (B f&IREE100 pM) 23RN, =
LT 30 RIS SE2%, 30% FEfE 2 IR0 L RS 245 1k UL BOSHR T o Ot 5R B
(Ex.380/20 nm Em.460/40 nm) Z & L7,

Human Tripsin

Trypsin (Elastin Products) (5 #&#E: 1 ng/mL) & EALEW % SOGHE (50 mM Tris-HCI (pH
7.5), 1 M NaCl, 0.01% Triton X-100, 0.1% BSA) HIZM L, =IE T 10 oRiHE L7Z, I HIZ
SE (Boe-Gln-Ala-Arg-MCA; ~7'F RHFFERT) (BoflREE:20 uM) Z iR L ., =81 C 30 4/
BOS ST, 30% W 23N LEUS 2451k L, BOSHE T O # Ot E (Ex.380/20 nm
Em.460/40 nm) % HJ7E L7z,

B i — O ER
(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
yl)acetamido)-N,N-dimethylbenzamide (34)

BB 26 DEFKIEIZBNT, 4-7 2 ) REEMRE tert-7 F IR T3-7 I J-NN-Y A F

NRU XTI RERAWTRBEOEEZIT) Z 21280, L&Y 34 (30 mg, 48%) % 8 TE (0[]
K& LTH-,
"H NMR (400MHz, CDCl3): 6 8.30 (br. s, 1H), 7.54-7.47 (m, 2H), 7.37-7.29 (m, 1H), 7.21 (d, J=2.5
Hz, 1H), 7.18 (dd, /= 8.7, 2.6 Hz, 1H), 7.13 (dt, J= 7.6, 1.2 Hz, 1H), 6.79 (d, /= 8.7 Hz, 1H), 6.27
(br. s, 1H), 4.55 (d, J=16.1 Hz, 1H), 4.35 (d, J = 15.6 Hz, 1H), 4.12 (d, J = 15.4 Hz, 1H), 3.83 (s,
3H), 3.80 (d, /=16.2 Hz, 1H), 3.53-3.35 (m, 2H), 3.25-3.14 (m, 2H), 3.10 (br. s, 3H), 2.97 (br. s, 3H),
2.72 (dd, J = 13.7, 8.3 Hz, 1H), 2.31 (s, 6H); MS (ESI): 529 (M+H)"; HRMS (FAB) Calcd for
Ca6H34CINO4" ([M+H]Y): 529.2325; Found: 529.2305.

(R)-3-(2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
yl)acetamido)-N-methylbenzamide (35)

LB 26 DEIEIZRBNT, 4-7 X/ ZEEFR tert-7 F VIR A T 3-7 X/ -N-A F /L
VAT X REHAWTREEOBIEEZITS Z L2k v, (LAY 3531 mg, 51%) &R aE A L
LT,

"H NMR (400MHz, CDCl3): § 8.77 (br. s, 1H), 7.57-7.51 (m, 1H), 7.47-7.39 (m, 2H), 7.23 (t,J = 7.9
Hz, 1H), 7.17 (d, J = 2.5 Hz, 1H), 7.11 (dd, J = 8.7, 2.6 Hz, 1H), 6.75 (d, J = 8.8 Hz, 1H), 6.68-6.59
(m, 1H), 6.33 (br. s, 1H), 4.61 (d, J = 16.1 Hz, 1H), 4.35 (d, /= 15.6 Hz, 1H), 4.23 (d, /= 15.7 Hz,
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1H), 3.84 (d, J=16.1 Hz, 1H), 3.81 (s, 3H), 3.57-3.39 (m, 2H), 3.28-3.19 (m, 1H), 3.12 (dd, J=13.7,
6.1 Hz, 1H), 2.99 (d, J = 4.8 Hz, 3H), 2.71 (dd, J = 13.8, 7.9 Hz, 1H), 2.34 (s, 6H); MS (ESI): 515
(M+H)"; HRMS (FAB) Calcd for C2sH32CINgO4™ ((M+H]"): 515.2168; Found: 515.2185.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-(NV,N-dimethylsulfamoyl)phenyl)acetamide (36)

LB 26 DERIETBNT, 4-7 X ) ZREBW tert-7 F TN AT3-T I /-NN-VAF
NRCBANRT I N, £l PV ZFAT IVITRATOA Y TR ELZF LT
Y EHOTRBROBIEZAT S 2 LI2X 0 (LB 36 (8.7 mg, 13%) ZBEMEIAK L L TH,
"H NMR (400MHz, CDCl5): 6 8.79 (br. s, 1H), 7.84 (br. t,J = 1.7 Hz, 1H), 7.73 (dt, J= 7.7, 1.8 Hz,
1H), 7.46 (dt, J=17.9, 1.5 Hz, 1H), 7.42 (t, J = 7.8 Hz, 1H), 7.20-7.14 (m, 2H), 6.78 (d, J = 8.5 Hz,
1H), 6.33 (br. s, 1H), 4.59 (d, J=16.2 Hz, 1H), 4.37 (d, J = 15.7 Hz, 1H), 4.22 (d, /= 15.8 Hz, 1H),
3.83 (s, 3H), 3.82 (d, /= 16.1 Hz, 1H), 3.54-3.37 (m, 2H), 3.29-3.14 (m, 2H), 2.74 (dd, J=13.7, 8.5
Hz, 1H), 2.70 (s, 6H), 2.33 (s, 6H); MS (ESI): 565 (M+H)"; HRMS (FAB) Calcd for C2sH34CINsOsS™
(IM+H]"): 565.1994; Found: 565.1987.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-((trifluoromethyl)sulfonyl)phenyl)acetamide (37)

ILEW 26 DERIEICTB T, 4-7 2 ) ZEERE tert-7 F IR Z T 3-(FY 7041 A
FNANR= T =) %, £, NIZFATIVIIRZATIA Y T oL F T
Y EHWTEEROEBEEZIT O Z 21280 ALEW37 (123 mg, 18%) & EARKE L THT,
"H NMR (400MHz, CDCls): 6 8.98 (br. s, 1H), 8.14-8.10 (m, 1H), 7.92 (ddd, J= 8.2, 2.1, 0.9 Hz, 1H),
7.70 (br. d, J= 7.9 Hz, 1H), 7.53 (t, J = 8.0 Hz, 1H), 7.19 (d, /= 2.5 Hz, 1H), 7.17 (dd, J = 8.7, 2.6
Hz, 1H), 6.78 (d, /= 8.7 Hz, 1H), 6.32 (br. s, 1H), 4.58 (d, J=16.1 Hz, 1H), 4.35 (d, /= 15.7 Hz, 1H),
4.22 (d, J=15.6 Hz, 1H), 3.83 (s, 3H), 3.82 (d, J = 15.9 Hz, 1H), 3.56-3.39 (m, 2H), 3.29-3.13 (m,
2H), 2.75 (dd, J = 13.7, 8.2 Hz, 1H), 2.33 (s, 6H); MS (ESI): 590 (M+H)"; HRMS (FAB) Calcd for
C24H2sCIF3NsOsS™ ([M+H]"): 590.1446; Found: 590.1447.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-(trifluoromethyl)phenyl)acetamide hydrochloride (38)

L& 26 DERIEIZIRWNT, 4-7 2 ) REEW tert-7 F MR T3(MY 74w AF
T =Y U EHWTRBROBIEEZIT O 2 LIC K VS AERMIC, 4M ERE-FEg =T /L%
A REVEME ZBIER R T 5 2 LKD) LB 38(2.2mg, 3%) & BEAMER L LTHE,
"H NMR (400MHz, DMSO-d): § 11.03 (br. s, 1H), 10.91 (br. s, 1H), 9.24 (br. s, 1H), 8.18 (s, 1H),
7.71(d,J=17.7Hz, 1H), 7.56 (t,J= 7.8 Hz, 1H), 7.41 (d, J= 7.3 Hz, 1H), 7.36-7.17 (m, 2H), 7.02 (d,
J=8.8 Hz, 1H), 5.18 (d, J=17.3 Hz, 1H), 4.72 (d, J=16.9 Hz, 1H), 4.09 (d, J=17.8 Hz, 1H), 3.98
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(d, J=16.9 Hz, 1H), 3.81 (s, 3H), 3.89-3.75 (m, 1H), 3.44-3.17 (m, 2H), 2.96 (dd, J = 13.8, 5.0 Hz,
1H), 2.65 (dd, J=13.9, 8.2 Hz, 1H), 2.54 (br. s, 6H); MS (ESI): 526 (M+H)"; HRMS (FAB) Calcd for
Ca4HasCIFsN5O5" ([M+H]"): 526.1827; Found: 526.1848.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-yl)-/V-
(3-cyanophenyl)acetamide hydrochloride (39)

1EE®) 38 DERIEICBWT, 3«(h) 7 d a2 F 7 =) A2 T3-T I /R0
= MU E W TREBEOBIEZTT 5 Z £1I2 K VLEY 39 (22 mg, 36%) & HEAEK L L THE
7
1H NMR (400MHz, DMSO-db): §10.89 (br. s, 1H), 10.84 (br. s, 1H), 9.25 (br. s, 1H), 8.10-8.06
(m, 1H), 7.83-7.75 (m, 1H), 7.58-7.50 (m, 2H), 7.32 (d, /= 2.6 Hz, 1H), 7.27 (dd, J= 8.7, 2.6
Hz, 1H), 7.02 (d, J= 8.8 Hz, 1H), 5.17 (d, J= 17.4 Hz, 1H), 4.69 (d, /= 17.1 Hz, 1H), 4.03 (d,
J=17.4 Hz, 1H), 3.98 (d, J=17.1 Hz, 1H), 3.81 (s, 3H), 3.87-3.74 (m, 1H), 3.44-3.17 (m, 2H),
2.96 (dd, J = 14.3, 5.5 Hz, 1H), 2.65 (dd, J = 14.2, 8.2 Hz, 1H), 2.54 (s, 6H); MS (ESD): 483
(M+H)+; HRMS (FAB) Calcd for C24HasCINgO3* ([M+H]"): 483.1906; Found: 483.1913.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-yl)-/V-
(3-methoxyphenyl)acetamide (40)

EEW 26 DERIEIZIBNT, 4-7 X ) BEEWE tert-7 F/MVITRAT3-A X7 =0 v
EHOTHEBROBIEZIT ) Z LIk 0 LB 40 (16 mg, 28%) ZEEAEL L L TR,
"H NMR (400MHz, CDCl;): 6 8.04 (br. s, 1H), 7.28-7.24 (m, 1H), 7.21-7.16 (m, 3H), 6.89 (ddd, J =
8.0,1.9,0.8 Hz, 1H), 6.78 (d, /= 8.4 Hz, 1H), 6.65 (dd, J= 8.2, 2.2 Hz, 1H), 6.27 (br. s, 1H), 4.55 (d,
J=16.2 Hz, 1H), 4.33 (d, J=15.4 Hz, 1H), 4.13 (d, /= 15.4 Hz, 1H), 3.83 (s, 3H), 3.81 (d, /= 16.2
Hz, 1H), 3.79 (s, 3H), 3.50-3.34 (m, 2H), 3.24-3.15 (m, 2H), 2.72 (dd, J = 13.7, 8.6 Hz, 1H), 2.31 (s,
6H); MS (ESI): 488 (M+H)"; HRMS (FAB) Calcd for C24H31CINsO4" ([M+H]"): 488.2059; Found:
488.2047.

R O LR
(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)- V-
(3-(furan-3-yl)phenyl)acetamide (41)

L& 25 (50.4 mg, 0.120 mmol) DY 7 v A X (1 ml) BERIZ, KE T 3«(7 7 >-3-
A7 =1 (24.0mg, 0.151 mmol), 1-G-TAFNT I /) FBEW)I-ZFILANKRIA
RHEERHL (29.0 mg, 0.151 mmol), NN-Y AF /L7 2 /7 U Y2 (2.8 mg, 0.023 mmol) ZJEK
A FREEE T 3 Ref R L7z, PONIRZ LR 5 L, FRIEICARIKERKE T U T Dok
T2 MA ., il T /LTIt U7e, ARE 2K, SOtk Tt L, BKmiET U o A
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THRR, W ZBIER R LIz, BONTZEEZNH Y U DTN T L ou~ NI T 7 (—
(n-hexane : AcOEt=1:1% A, MeOH Z B#k& L, A:B=98:2—95:5) IZTHHT S
Z L., LAY 41 (50.7 mg, 80%) A EEAEK L L THET,

'"H NMR (400MHz, CDClz): 6 8.10 (br. s, 1H), 7.73 (dd, J= 1.5, 0.9 Hz, 1H), 7.68 (br. s, 1H), 7.46 (t,
J=1.7Hz, 1H), 7.32-7.27 (m, 2H), 7.25-7.15 (m, 3H), 6.78 (d, /= 8.5 Hz, 1H), 6.69 (dd, /=1.9, 0.9
Hz, 1H), 6.28 (br. s, 1H), 4.56 (d, J=16.2 Hz, 1H), 4.35 (d, /= 15.3 Hz, 1H), 4.17 (d, /= 15.4 Hz,
1H), 3.86 (d, J=16.2 Hz, 1H), 3.83 (s, 3H), 3.52-3.35 (m, 2H), 3.26-3.16 (m, 2H), 2.73 (dd, J = 13.8,
8.5 Hz, 1H), 2.32 (s, 6H); MS (ESI): 524 (M+H)"; HRMS (FAB) Caled for Co7H31CINsO4* ([M+H]"):
524.2059; Found: 524.2055.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-yl)-/V-
(3-(furan-2-yl)phenyl)acetamide (42)

EEW 41 ODEFIEICBWT, 3(7 7 3-A4/MNT = NRAT 3(7 T 24 /)T =
V22 HOTRBROBIEZAT S 2 LI2 X0 ALEW 42 (37 mg, 59%) ZHEAE KL L TR,
"H NMR (400MHz, CDCl5): 6 8.14 (br. s, 1H), 7.81 (br. s, 1H), 7.45 (dd, J= 1.8, 0.6 Hz, 1H), 7.43-
7.38 (m, 1H), 7.37-7.27 (m, 2H), 7.22-7.15 (m, 2H), 6.78 (d, J = 8.5 Hz, 1H), 6.66 (dd, J = 3.3, 0.6
Hz, 1H), 6.46 (dd, J = 3.3, 1.8 Hz, 1H), 6.28 (br. s, 1H), 4.56 (d, J=16.2 Hz, 1H), 4.35 (d, J=15.4
Hz, 1H), 4.17 (d, J = 15.4 Hz, 1H), 3.84 (d, J = 15.9 Hz, 1H), 3.83 (s, 3H), 3.52-3.35 (m, 2H), 3.27-
3.16 (m, 2H), 2.73 (dd, J = 13.8, 8.7 Hz, 1H), 2.32 (s, 6H); MS (ESI): 524 (M+H)"; HRMS (FAB)
Caled for C27H31CINsO4" ([M+H]"): 524.2059; Found: 524.2055.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-(thiophen-3-yl)phenyl)acetamide (43)

LAWY 41 DEFIEICBNT, 3(7 T2 3-AMNT =V ARZT 3(F A7 =-3-A L)

7= 2N THEBROBEZIT 9 Z LIC XD LB 43 (44 mg, 68%) ZHEAEAL LT
1377,
"H NMR (400MHz, CDCls): § 8.13 (br. s, 1H), 7.76 (br. s, 1H), 7.45 (t,J = 2.1 Hz, 1H), 7.39-7.30 (m,
5H), 7.20 (d,J=2.6 Hz, 1H), 7.17 (dd, /= 8.7, 2.6 Hz, 1H), 6.78 (d, J= 8.7 Hz, 1H), 6.27 (br. s, 1H),
4.56 (d,J=16.1 Hz, 1H), 4.36 (d, J=15.4 Hz, 1H), 4.16 (d, /= 15.4 Hz, 1H), 3.84 (d, J = 16.1 Hz,
1H), 3.83 (s, 3H), 3.52-3.35 (m, 2H), 3.25-3.16 (m, 2H), 2.73 (dd, J=13.8, 8.5 Hz, 1H), 2.31 (s, 6H);
MS (ESI): 540 (M+H)"; HRMS (FAB) Calcd for C»7H31CINsO3S* ([M+H]"): 540.1831; Found:
540.1801.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-(thiophen-2-yl)phenyl)acetamide (44)

LAY 41 DEFIEICBNT, 3«(7 T2 3-AMNT =V ARZT 3(F A7 =-2-A L)
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7=V HWTEREBROBEZIT D Z LI2 XV L& 44 (46 mg, 72%) T HEAREKRE LT
7=,

'H NMR (400MHz, CDCls): 6 8.17 (br. s, 1H), 7.78-7.75 (m, 1H), 7.39-7.25 (m, 5H), 7.20 (d, J=2.5
Hz, 1H), 7.17 (dd, J= 8.7, 2.6 Hz, 1H), 7.07 (dd, J = 5.1, 3.6 Hz, 1H), 6.78 (d, J = 8.5 Hz, 1H), 6.28
(br. s, 1H), 4.56 (d, J = 16.1 Hz, 1H), 4.35 (d, J = 15.4 Hz, 1H), 4.17 (d, J = 15.4 Hz, 1H), 3.83 (s,
3H), 3.83 (d, J = 16.2 Hz, 1H), 3.52-3.35 (m, 2H), 3.25-3.16 (m, 2H), 2.73 (dd, J = 13.8, 8.7 Hz, 1H),
2.32 (s, 6H); MS (ESI): 540 (M+H)"; HRMS (FAB) Calcd for Co7H31CIN5O5S™ ([M+H]"): 540.1831;
Found: 540.1826.

(R)-2-(6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-/V-
(3-(1-methyl-1H-pyrazol-4-yl)phenyl)acetamide (45)

EEY 41 OFEIEZBNT, 3(7 T 2-3-4 /)T =V R AT 3-(1-A F)V-1H-EF >/

— b AT =Y RO TRBROBIEEZIT S Z 12XV LA 45(50.7 mg, 79%) % fiE
tERE LT,
[a]y =—60.8° (¢ 1.01, CHCl3); "H NMR (400MHz, CDCls): § 8.20 (br. s, 1H), 7.73 (d, J = 0.8 Hz,
1H), 7.69 (br. s, 1H), 7.61 (s, 1H), 7.29-7.24 (m, 1H), 7.23-7.15 (m, 4H), 6.78 (d, J = 8.5 Hz, 1H),
6.28 (br. s, 1H), 4.56 (d, J=16.2 Hz, 1H), 4.37 (d, /= 15.4 Hz, 1H), 4.15 (d, /= 15.6 Hz, 1H), 3.93
(s, 3H), 3.83 (d, J=16.1 Hz, 1H), 3.82 (s, 3H), 3.52-3.35 (m, 2H), 3.26-3.16 (m, 2H), 2.73 (dd, J =
13.8, 8.5 Hz, 1H), 2.32 (s, 6H); MS (ESI): 538 (M+H)"; HRMS (FAB) Calcd for C»7H33CIN;O5"
([M+H]"): 538.2328; Found: 538.2302.

LE# 45 L DKLKT D Ry F 2 7 v Iab—va

Ry 7 25T 4137 a7 Z I Glide (version 6.9, Schrddinger, LLC, New York, NY, 2015.)
ZHAWTIT o 7o, ALEWOSIARBLAE X 7 7 777 F 2 MacroModel (version 11.0, Schrodinger, LLC,
New York, NY,2015) ZHWTHH L7z, 7127 T L THIR I TV 5 OPLS3 13 Tlifbd
Y 24 OFEGEMEGE L HBT 2 EN TERNo72Z E2vD, OPLS2005 /354 iz, 5317
GUSMIT 4 7 4 v b OFRST 2 W,

EAE ORGEIX hKLKT b9 24 O ik S (PDB ID: 5Y9L) %I L CHEfi L 7=,
72 BBOfFBERREIX 7 1 77 F A Maestro (version 10.4, Schrodinger, LLC, New York, NY, 2015)
WIZHEfR 4L T 5 [Protein Preparation Wizard] 7’22 b 23— L& HWTHEE L=, F7o, &
PRSI B EN DK FITTRTHRY BRW 2, mRICEwN S 7 A DINICHET D585
DOHIH DI %, 7 1 75 I MacroModel % W Che{b L7z,

KyX o 72T 137 a2 Z 2 Glide ® SP (standard precision) &— Kz HW\TIT-72,
OPLS2005 431 /1355 FAWTZLISMET « 7 4 v N OFFR S A iz,
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R /IO FRR
(S)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)propanoate (46a)
(R)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)propanoate (46b)

{bE&W 3 OERRIEICBWT, 7 aEEHERE tert-7 T WV Z T 2-7 0E 7 02 B4 VB tert-
TFNEHNTRROBAIEZIT S Z L1280, LB 46a(1.61 g, 42%). {LE4 46b (1.56 ¢,
41%) TN THEARERERLE L TR,
46a : [o]5 =—33°(c0.55, CHCL3); 'H NMR (400MHz, CDCl3): 6 7.17 (dd, J=8.7, 2.6 Hz, 1H), 6.93
(d, J=2.6 Hz, 1H), 6.75 (d, J = 8.7 Hz, 1H), 6.06 (s, 2H), 5.20 (q, J= 7.4 Hz, 1H), 4.96 (d, J = 13.6
Hz, 1H), 4.42 (d,J=17.9 Hz, 1H), 4.13 (d, /= 13.6 Hz, 1H), 3.92 (d, /= 18.2 Hz, 1H), 3.84 (s, 3H),
3.78 (s, 3H), 3.71 (s, 6H), 3.51-3.41 (m, 1H), 3.17 (dd, /= 14.1, 4.4 Hz, 1H), 3.02-2.89 (m, 2H), 2.38
(dd, J = 14.1, 9.8 Hz, 1H), 1.45 (s, 9H), 1.37 (d, J = 7.4 Hz, 3H); MS (ESI): 591 (M+H)"; HRMS
(FAB) Calcd for C30H4CIN2Og" ([M+H]"): 591.2468; Found: 591.2497.
46b : [a]y =-65°(c 0.34, CHCl3); '"H NMR (400MHz, CDCl3): § 7.12 (dd, J= 8.8, 2.6 Hz, 1H), 6.88
(d, J=2.6 Hz, 1H), 6.68 (d, J = 8.8 Hz, 1H), 6.00 (s, 2H), 5.24 (q, J= 7.3 Hz, 1H), 4.79 (d, J = 13.6
Hz, 1H), 4.27 (d, J=13.7 Hz, 1H), 4.20 (d, /= 16.4 Hz, 1H), 3.94 (d, /= 16.4 Hz, 1H), 3.83 (s, 3H),
3.72 (s, 3H), 3.64 (s, 6H), 3.27 (dd, /= 14.4, 12.3 Hz, 1H), 3.08 (dd, J=13.7,4.1 Hz, 1H), 2.92-2.75
(m, 2H), 2.55 (dd, J = 13.7, 10.5 Hz, 1H), 1.45 (s, 9H), 1.44 (d, J = 7.3 Hz, 3H); MS (ESI): 591
(M+H)".

Scheme 11 (2 & 21L& 46a DE L

LA 2 (330 mg, 0.713 mmol), (R)-2-(FV Z/AF B A Z L ZA)KR= A FINTa A
fi# tert-7F /L (360 mg, 1.29 mmol) OF b Tt K77 (7 ml) BREIKIZ, Kb FAHEL
F R U UL (55%REN T T 4 AR (41.4 mg, 0.949 mmol) Z X 72k, =RIE T 25 e
B UTe, ROSRIC R YT B =0 DOKEIR AN A2, Bl —F /L CHltd L7z, AE %
K. BRI TR, EEKRIER T B ) U A TCHIRE, B ABIER L Lz, EiEE U0
FNH T NI~ 87T 7 4 — (n-hexane : AcOEt = 50 : 50 — 20 : 80) ([Z CTHHl4 2 Z L2
X0, (LAY 46a (390 mg, 93%) ZHEAFEKE L7z, 'HINMR 7 —# 3 2-7nE/ vt
F R tert-7 F IV H WIS TR B AL A Y 46a L —E LT,

(S)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)butanoate (47a)
(R)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)butanoate (47b)

b&W 3 DEFIEIZB T, 7 ER]ERE tert-7 T MR Z T 2-7 0 ET X W8 tert-7 F
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W W TRBROBIEZAIT O Z L1 LY | (LB 47a (655 mg, 42%). LAY 47b (545 mg,
35%) ENENEAREKE L THT,

47a : '"H NMR (400MHz, CDCl;): § 7.16 (dd, J = 8.8, 2.6 Hz, 1H), 6.91 (d, J=2.6 Hz, 1H), 6.75 (d,
J=8.7 Hz, 1H), 6.06 (s, 2H), 5.06 (dd, J = 11.0, 4.6 Hz, 1H), 491 (d, J= 13.6 Hz, 1H), 4.45 (d, J =
18.1 Hz, 1H), 4.18 (d, J = 13.6 Hz, 1H), 3.90 (d, J = 18.2 Hz, 1H), 3.83 (s, 3H), 3.78 (s, 3H), 3.69 (s,
6H), 3.55-3.45 (m, 1H), 3.19 (dd, J = 14.1, 4.3 Hz, 1H), 3.04-2.89 (m, 2H), 2.39 (dd, J = 14.1, 10.0
Hz, 1H), 2.10-1.98 (m, 1H), 1.73-1.62 (m, 1H), 1.45 (s, 9H), 0.87 (t, J = 7.4 Hz, 3H); MS (ESI): 605
(M+H)".

47b : 'H NMR (400MHz, CDCls): 6 7.12 (dd, J= 8.7, 2.6 Hz, 1H), 6.89 (d, J= 2.5 Hz, 1H), 6.68 (d,
J=8.7Hz, 1H), 5.98 (s, 2H), 5.12 (dd, J = 10.7, 4.9 Hz, 1H), 4.82 (d, J = 13.6 Hz, 1H), 425 (d, J =
16.4 Hz, 1H), 4.24 (d, J = 13.6 Hz, 1H), 3.89 (d, J = 16.3 Hz, 1H), 3.83 (s, 3H), 3.72 (s, 3H), 3.62 (s,
6H), 3.31 (dd, J = 14.6, 12.5 Hz, 1H), 3.13 (dd, J=13.8, 4.1 Hz, 1H), 2.92 (dd, J = 14.7, 4.6 Hz, 1H),
2.84-2.73 (m, 1H), 2.54 (dd, J = 13.7, 10.7 Hz, 1H), 2.13-2.01 (m, 1H), 1.87-1.74 (m, 1H), 1.45 (s,
9H), 0.94 (t, J = 7.4 Hz, 3H); MS (ESI): 605 (M+H)".

(S)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)propanoate (50a)

{bA&% 46a (1.58 g, 2.67 mmol) OF7 F T & Ku 772 (25 ml) WIKIZRY = —ik3K (777

mg, 1.47mmol) Z N x, IR T2 KR L=, MONRERIERE E L, SoniEigz oV
NTFNTT K~ N F T 74— (n-hexane : AcOEt =70 : 30 — 50 : 50) (2 CH#I 5L
W2k, LAY 50a (1.54 g, 95%) & EEARE KL L TH,
"H NMR (400MHz, CDCl3): § 7.17 (dd, J = 8.7, 2.6 Hz, 1H), 6.82 (d, J= 2.5 Hz, 1H), 6.74 (d, J= 8.8
Hz, 1H), 6.07 (s, 2H), 5.36 (d, J = 14.1 Hz, 1H), 4.99 (q, J = 7.4 Hz, 1H), 4.75 (s, 2H), 4.72 (d, J =
14.2 Hz, 1H), 3.85 (s, 3H), 3.77 (s, 3H), 3.68 (s, 6H), 3.44-3.33 (m, 1H), 3.20-3.08 (m, 3H), 2.33 (dd,
J=14.1,10.3 Hz, 1H), 1.46 (s, 9H), 1.45 (d, J = 7.4 Hz, 3H); MS (ESI): 607 (M+H)"; HRMS (FAB)
Caled for C30H39CIN207S™ (M*): 606.2161; Found: 606.2133.

(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo0-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)propanoate (50b)

LA 50a DAEFKIEICENT, {LEY 46a 12 2 TLED 46b % W ClRBRDOBAEE AT
Iz EIzk 0, LAY 50b (1.48 g, 94%) ZIEAE R L L CE7-,
"H NMR (400MHz, CDCl5): & (ppm) 7.12 (dd, J = 8.8, 2.6 Hz, 1H), 6.84 (d, J = 2.6 Hz, 1H), 6.67 (d,
J=28.8 Hz, 1H), 5.98 (s, 2H), 5.42 (d, /= 14.1 Hz, 1H), 5.38 (g, J/=7.3 Hz, 1H), 4.81 (d, /= 16.2 Hz,
1H), 4.54 (d,J=14.1 Hz, 1H), 4.31 (d, J=16.2 Hz, 1H), 3.84 (s, 3H), 3.70 (s, 3H), 3.61 (s, 6H), 3.67-
3.58 (m, 1H), 3.10 (dd, J=13.4, 3.9 Hz, 1H), 3.03 (dd, /= 15.2, 5.7 Hz, 1H), 2.62 (dd, J=13.5, 11.1
Hz, 1H), 2.51-2.40 (m, 1H), 1.57 (d, J = 7.3 Hz, 3H), 1.47 (s, 9H); MS (ESI): 607 (M+H)".
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(S)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0xo0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)butanoate (51a)

{EE®) 50a DEIEZIBNT, LAY 46a ([ TEAE W 47a % O CRIBROEIEE 1T
Iz lizk v, LAY 51a (594 mg, 90%) & EEAE KL L THT-,
"H NMR (400MHz, CDCl3): § 7.17 (dd, J = 8.8, 2.6 Hz, 1H), 6.77 (d, J= 2.6 Hz, 1H), 6.75 (d, J= 8.8
Hz, 1H), 6.09 (s, 2H), 5.30 (d, /= 14.3 Hz, 1H), 4.97 (dd, J=11.2,4.5 Hz, 1H), 4.84 (d, /= 18.4 Hz,
1H), 4.72 (d, J=18.7 Hz, 1H), 4.66 (d, J = 14.3 Hz, 1H), 3.86 (s, 3H), 3.77 (s, 3H), 3.65 (s, 6H), 3.62-
3.51 (m, 1H), 3.24-2.98 (m, 3H), 2.31 (dd, J = 14.1, 10.4 Hz, 1H), 2.14-2.01 (m, 1H), 1.90-1.75 (m,
1H), 1.46 (s, 9H), 0.91 (t, J = 7.3 Hz, 3H); MS (ESI): 621 (M+H)".

(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo0-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)butanoate (51b)

LA 50a DAEFKIEICENT, {LEY 46a 122 TLEY 47b % W ClRBROBAEE T
Iz Eizk . LAWY 51b (501 mg, 91%) ZEEAE AL L CE7-,
"H NMR (400MHz, CDCl5): & (ppm) 7.13 (dd, J= 8.7, 2.6 Hz, 1H), 6.84 (d, J = 2.6 Hz, 1H), 6.67 (d,
J=8.8 Hz, 1H), 5.95 (s, 2H), 5.49 (d, J = 14.1 Hz, 1H), 5.29 (dd, /= 10.4, 5.1 Hz, 1H), 4.82 (d, J =
16.1 Hz, 1H), 4.45 (d, J = 14.1 Hz, 1H), 4.28 (d, J = 16.2 Hz, 1H), 3.84 (s, 3H), 3.70 (s, 3H), 3.68-
3.62 (m, 1H), 3.60 (s, 6H), 3.15 (dd, J = 13.4, 3.8 Hz, 1H), 3.07 (dd, J=15.2, 5.6 Hz, 1H), 2.60 (dd,
J=134,11.2 Hz, 1H), 2.52-2.41 (m, 1H), 2.18-1.99 (m, 2H), 1.47 (s, 9H), 0.99 (t, J = 7.3 Hz, 3H);
MS (ESI): 621 (M+H)".

(S)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)pentanoate (52a)
(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo0-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)pentanoate (52b)

LB 3 DERIEIZENT, 7 e EFEE tert-7 T MR Z T 2-T BT X U tert-T
FAEANTRBROEEEZIT ) Z LIk 0 (LB 48 (1.59 g, 92%) AR KO T 27
VARG & LT [MS (ESD: 619 (M+H)'], fit\xTILEW 50a DA BIEIZB W T, bE
Yy 46a |ZIRZ CTUT AT LAIREY 48  FIWCHEBROEIEEZITH Z L2k 0| {LEY S2a
(658 mg, 41%). LA 52b (838 mg, 52%) &= TN ZENEAFE KR L L THET-,
52a : 'H NMR (400MHz, CDCl;): § 7.16 (dd, J = 8.7, 2.6 Hz, 1H), 6.76-6.72 (m, 2H), 6.09 (s, 2H),
5.18 (d, J=14.3 Hz, 1H), 5.06 (dd, J=11.0, 4.5 Hz, 1H), 4.83 (d, /J=18.4 Hz, 1H), 4.73 (d, J=14.2
Hz, 1H), 4.71 (d, J = 18.6 Hz, 1H), 3.86 (s, 3H), 3.76 (s, 3H), 3.66 (s, 6H), 3.59-3.49 (m, 1H), 3.18
(dd, J = 14.1, 4.0 Hz, 1H), 3.14-3.06 (m, 1H), 3.06-2.95 (m, 1H), 2.31 (dd, J = 14.1, 10.4 Hz, 1H),
2.01-1.79 (m, 2H), 1.46 (s, 9H), 1.38-1.21 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H); MS (ESI): 635 (M+H)";
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HRMS (FAB) Caled for C3HysCIN2O-S* (MY): 634.2474; Found: 634.2496.

52b : 'H NMR (400MHz, CDCls): § (ppm) 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.84 (d, J = 2.6 Hz, 1H),
6.67 (d, J = 8.8 Hz, 1H), 5.95 (s, 2H), 5.51 (d, J = 14.1 Hz, 1H), 5.40 (dd, J= 11.2, 4.0 Hz, 1H), 4.82
(d,J=16.1 Hz, 1H), 4.43 (d, J = 14.2 Hz, 1H), 4.27 (d, J = 16.1 Hz, 1H), 3.84 (s, 3H), 3.70 (s, 3H),
3.73-3.62 (m, 1H), 3.60 (s, 6H), 3.14 (dd, J = 13.4, 3.9 Hz, 1H), 3.06 (dd, J = 15.2, 5.8 Hz, 1H), 2.60
(dd, J = 13.6, 11.3 Hz, 1H), 2.49-2.35 (m, 1H), 2.15-1.90 (m, 2H), 1.47 (s, 9H), 1.51-1.22 (m, 2H),
0.98 (1, J = 7.3 Hz, 3H); MS (ESI): 635 (M+H)".

(S)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)hexanoate (53a)
(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-7-0x0-3-thioxo0-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)hexanoate (53b)

a3 DERIEIZIBNT, 7 1 EFEE tert-7 F /TR A T 227 0 E2~XY U tert-7
FNa W TREBROBIEZITO Z L1 X Y| (LB 49 (1.65 g,93%) ZEAFEKDO T AT
VARG & L THRTZMS (ESI): 633 (M+H)'], #i TIEA 50a OAEIEIZB W T, {bE
Yy 46a [T TUT AT LAREY 49  FHWCHEBEOBIEEZIT S Z L2k 0| LG 53a
(646 mg, 39%). L& 53b (708 mg, 42%) & FHNENEAFE KR L L THET-,
53a : 'H NMR (400MHz, CDCl3): 6 7.15 (dd, J = 8.7, 2.6 Hz, 1H), 6.76 (d, J = 2.6 Hz, 1H), 6.72 (d,
J=8.8 Hz, 1H), 6.08 (s, 2H), 5.10 (d, J = 14.4 Hz, 1H), 5.02 (dd, J=10.9, 4.6 Hz, 1H), 4.83 (d, J =
14.4 Hz, 1H), 4.82 (d, J=18.2 Hz, 1H), 4.72 (d, J = 18.4 Hz, 1H), 3.86 (s, 3H), 3.75 (s, 3H), 3.66 (s,
6H), 3.56-3.43 (m, 1H), 3.22-2.98 (m, 3H), 2.32 (dd, /= 14.1, 10.4 Hz, 1H), 2.08-1.94 (m, 1H), 1.90-
1.76 (m, 1H), 1.46 (s, 9H), 1.43-1.20 (m, 4H), 0.91 (t, J= 7.2 Hz, 3H); MS (ESI): 649 (M+H)".
53b : '"H NMR (400MHz, CDCl;): 6 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.83 (d, J = 2.5 Hz, 1H), 6.66 (d,
J=8.8 Hz, 1H), 5.95 (s, 2H), 5.46 (d, /= 14.2 Hz, 1H), 5.39-5.33 (m, 1H), 4.82 (d, /= 16.1 Hz, 1H),
4.46 (d,J=14.2 Hz, 1H), 4.28 (d, J=16.2 Hz, 1H), 3.84 (s, 3H), 3.70 (s, 3H), 3.61 (s, 6H), 3.67-3.59
(m, 1H), 3.16 (dd, J=13.3, 3.6 Hz, 1H), 3.04 (dd, /= 15.2, 5.6 Hz, 1H), 2.63-2.54 (m, 1H), 2.51-2.39
(m, 1H), 2.07-1.97 (m, 2H), 1.47 (s, 9H), 1.49-1.23 (m, 4H), 0.93 (t, /= 7.2 Hz, 3H); MS (ESI): 649
(M+H)".

(S)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)propanoate (54a)

LAY 50a (1.53 g,2.52mmol) DY Y P> (25ml) IWKIZ, KE T NN-PAF L KT
> (0.98 ml, 13 mmol) F K OWERRSR (1.63 g, 9.77 mmol) ZH1%. IR T 2.5 BefiifEe L=,
FOSHR 2 Wil = F L CAR L, REEME A1 L TR e, AIRETIERE E L, 5 b7k
VAT NIT A a~ N7 T 7 4 — (n-hexane : AcOEt=1:1% A X, MeOH % B % &
L. A:B=85:15—70:30) ICTHEHFTHZLICLY ., (LAY S4a (1.25 g, 78%) Z Ik
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R P =y

'"H NMR (400MHz, CDCl3): 6 7.13 (dd, J= 8.7, 2.6 Hz, 1H), 6.89 (d, J=2.6 Hz, 1H), 6.72 (d, /= 8.8
Hz, 1H), 6.08 (s, 2H), 5.35 (d, J = 18.2 Hz, 1H), 5.14 (q, J = 7.4 Hz, 1H), 4.71 (d, J = 13.3 Hz, 1H),
4.05 (d,J = 18.1 Hz, 1H), 3.99 (d, J = 13.2 Hz, 1H), 3.84 (s, 3H), 3.76 (s, 3H), 3.69 (s, 6H), 3.35-3.21
(m, 1H), 3.10 (dd, J = 13.7, 4.8 Hz, 1H), 2.88-2.79 (m, 2H), 2.43 (s, 6H), 2.35 (dd, J = 13.9, 9.3 Hz,
1H), 1.47 (s, 9H), 1.33 (d, J= 7.3 Hz, 3H); MS (ESI): 633 (M+H)".

(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)propanoate (54b)

LA S4a OAEFRKIEICENT, (LAY 50a 122 TLEY S0b 2 W TR OBAEE 1T
HZ Ik, (LAY 54b (1.06 g, 70%) ZREAEARE L THET-,
"H NMR (400MHz, CDCls3): § 7.10 (dd, J = 8.7, 2.6 Hz, 1H), 6.88 (d, J= 2.5 Hz, 1H), 6.67 (d, J=8.7
Hz, 1H), 6.01 (s, 2H), 5.02 (q, J = 7.2 Hz, 1H), 4.86 (d, J=16.4 Hz, 1H), 4.57 (d, /= 13.3 Hz, 1H),
4.43 (d,J=16.3 Hz, 1H), 4.27 (d, J = 13.3 Hz, 1H), 3.83 (s, 3H), 3.71 (s, 3H), 3.62 (s, 6H), 3.14 (dd,
J=144, 119 Hz, 1H), 3.00 (dd, J=13.1, 4.1 Hz, 1H), 2.82 (dd, J = 14.7, 6.1 Hz, 1H), 2.70-2.58 (m,
1H), 2.53 (dd, J=13.1, 10.2 Hz, 1H), 2.45 (s, 6H), 1.48 (d, /= 7.3 Hz, 3H), 1.46 (s, 9H); MS (ESD):
633 (M+H)".

(S)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)butanoate (55a)

LA 542 DERRIEIZEB N T, LAY 50a I8 TLAEY S1a 2 W CRBROBIEE 1T
HZ LIk, LAY 55a (166 mg, 28%) ZIRIEAEIA L LT,
"H NMR (400MHz, CDCl3): § 7.12 (dd, J = 8.7, 2.6 Hz, 1H), 6.85 (d, J=2.6 Hz, 1H), 6.71 (d, J= 8.7
Hz, 1H), 6.07 (s, 2H), 5.49 (d, /= 18.2 Hz, 1H), 4.99 (dd, J=10.2, 5.2 Hz, 1H), 4.65 (d, /= 13.2 Hz,
1H), 4.04 (d,J=13.2 Hz, 1H), 3.97 (d,J=17.9 Hz, 1H), 3.84 (s, 3H), 3.75 (s, 3H), 3.67 (s, 6H), 3.39-
3.28 (m, 1H), 3.13 (dd, /= 13.9, 4.7 Hz, 1H), 2.90-2.76 (m, 2H), 2.41 (s, 6H), 2.34 (dd, /= 13.9, 9.5
Hz, 1H), 2.01-1.89 (m, 1H), 1.80-1.65 (m, 1H), 1.46 (s, 9H), 0.91 (t, J= 7.4 Hz, 3H); MS (ESI): 647
(M+H)".

(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)butanoate (55b)

LAWY S4a OAEFKIEICE T, (LAY 50a 122 TLEY S1b 2 WV CRBROBIEE 1T
HZ ik, (LAY 55b (167 mg, 33%) % B EAEAK S LTHE,
"H NMR (400MHz, CDCls): § 7.10 (dd, J = 8.7, 2.6 Hz, 1H), 6.87 (d, J= 2.6 Hz, 1H), 6.66 (d, J= 8.8
Hz, 1H), 5.98 (s, 2H), 5.10 (dd, /= 11.0, 4.6 Hz, 1H), 4.97 (d, /= 16.3 Hz, 1H), 4.64 (d, /= 13.1 Hz,

1H), 4.23 (d, J=16.3 Hz, 1H), 4.09 (d, J=13.1 Hz, 1H), 3.82 (s, 3H), 3.70 (s, 3H), 3.59 (s, 6H), 3.20-
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2.98 (m, 2H), 2.78 (dd, J = 14.9, 5.5 Hz, 1H), 2.62-2.49 (m, 2H), 2.40 (s, 6H), 2.18-1.95 (m, 2H), 1.47
(s, 9H), 0.91 (t, J= 7.3 Hz, 3H); MS (ESI): 647 (M+H)".

(S)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)pentanoate (56a)

LA S4a DERIEIZE N T, LAY 50a I8 TLAY 52a 2 W ClRBROBAEE T
HZ Ik, LAY 56a (131 mg, 20%) ZIREAREIL L L THZ,
"H NMR (400MHz, CDCl3): § 7.11 (dd, J = 8.7, 2.6 Hz, 1H), 6.85 (d, J= 2.5 Hz, 1H), 6.70 (d, /= 8.8
Hz, 1H), 6.08 (s, 2H), 5.50 (d, J=17.9 Hz, 1H), 5.08 (dd, J=10.1, 5.3 Hz, 1H), 4.58 (d, /= 13.2 Hz,
1H), 4.09 (d,J=13.2 Hz, 1H), 3.94 (d, J=17.4 Hz, 1H), 3.84 (s, 3H), 3.74 (s, 3H), 3.68 (s, 6H), 3.37-
3.25 (m, 1H), 3.12 (dd, /= 13.9, 4.7 Hz, 1H), 2.91-2.75 (m, 2H), 2.40 (s, 6H), 2.34 (dd, /= 13.9, 9.5
Hz, 1H), 1.91-1.79 (m, 1H), 1.78-1.65 (m, 1H), 1.46 (s, 9H), 1.41-1.21 (m, 2H), 0.91 (t,J = 7.3 Hz,
3H); MS (ESI): 661 (M+H)".

(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)pentanoate (56b)

LA S4a OAEFKIEICE T, {LEY 50a 12 2 TLEY 52b 2 W CRBROBAEE T
HZ eIk, (LAY S6b (143 mg, 17%) Z R AEARE L THET-,
"H NMR (400MHz, CDCls): § 7.09 (dd, J = 8.7, 2.6 Hz, 1H), 6.87 (d, J= 2.6 Hz, 1H), 6.66 (d, J= 8.8
Hz, 1H), 5.98 (s, 2H), 5.21 (dd, /=10.8, 4.6 Hz, 1H), 4.95 (d, J=16.1 Hz, 1H), 4.63 (d, /= 13.2 Hz,
1H), 4.24 (d,J=16.4 Hz, 1H), 4.08 (d, J=13.3 Hz, 1H), 3.82 (s, 3H), 3.70 (s, 3H), 3.60 (s, 6H), 3.20-
2.99 (m, 2H), 2.77 (dd, J = 15.1, 5.3 Hz, 1H), 2.61-2.49 (m, 2H), 2.41 (s, 6H), 2.15-2.03 (m, 1H),
2.01-1.82 (m, 1H), 1.48 (s, 9H), 1.43-1.20 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H); MS (ESI): 661 (M+H)".

(S)-tert-Butyl  2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)hexanoate (57a)

L&) 542 DERRIEIZEB N T, LAY 50a I TILAY 53a 2 W ClRBROBAIEE 1T
Iz Lzl LAY 57a (104 mg, 16%) & EAHE KL L THT-,
"H NMR (400MHz, CDCl5): 6 (ppm) 7.10 (dd, J = 8.7, 2.6 Hz, 1H), 6.85 (d, J = 2.6 Hz, 1H), 6.69 (d,
J=28.7 Hz, 1H), 6.07 (s, 2H), 5.48 (d, /= 17.8 Hz, 1H), 5.03 (dd, J= 9.4, 5.8 Hz, 1H), 4.53 (d, J =
13.3 Hz, 1H), 4.16 (d, /= 13.2 Hz, 1H), 3.94 (d, J = 17.7 Hz, 1H), 3.83 (s, 3H), 3.73 (s, 3H), 3.68 (s,
6H), 3.35-3.22 (m, 1H), 3.11 (dd, /= 13.9, 4.7 Hz, 1H), 2.88-2.78 (m, 2H), 2.40 (s, 6H), 2.35 (dd, J =
13.9, 9.4 Hz, 1H), 1.98-1.85 (m, 1H), 1.74-1.59 (m, 1H), 1.46 (s, 9H), 1.37-1.23 (m, 4H), 0.89 (t,J =
7.0 Hz, 3H); MS (ESI): 675 (M+H)".

(R)-tert-Butyl 2-((R)-6-(5-chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
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trimethoxybenzyl)-1,4-diazepan-1-yl)hexanoate (57b)

LAWY S4a OAEFKIEICE T, (LAY 50a 12 2 TLEY 53b 2 W ClRBROBAIEE 1T
Iz Eiizk . LAY 5Tb (81 mg, 11%) ZEAFEKR L L THET-,
"H NMR (400MHz, CDCls): § 7.09 (dd, J = 8.7, 2.6 Hz, 1H), 6.87 (d, J= 2.6 Hz, 1H), 6.65 (d, J= 8.8
Hz, 1H), 5.98 (s, 2H), 5.13 (t, /= 7.6 Hz, 1H), 4.92 (d, /= 16.1 Hz, 1H), 4.61 (d, J=13.1 Hz, 1H),
4.28 (d,J=16.2 Hz, 1H), 4.10 (d, J = 13.1 Hz, 1H), 3.82 (s, 3H), 3.69 (s, 3H), 3.61 (s, 6H), 3.13 (dd,
J=14.6,11.9 Hz, 1H), 3.06 (dd, J=12.7, 3.5 Hz, 1H), 2.75 (dd, J = 14.7, 5.6 Hz, 1H), 2.65-2.48 (m,
2H), 2.40 (s, 6H), 2.04-1.95 (m, 2H), 1.47 (s, 9H), 1.43-1.22 (m, 4H), 0.92 (t, J = 7.2 Hz, 2H); MS
(ESD): 675 (M+H)".

(8)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
yl)propanoic acid hydrochloride (58a)

1A% 54a (1.21 g, 1.91 mmol) BL T =Y —/L (2.09 ml, 19.1 mmol) DIREMIZ. 1 M
HiER-FERRTAYE (10ml) ZANA ., =6 T 28 WRflfi+E Lo, fOSREER B L, bk
BICHFR = F L2 M2 CTEER L, AT 2 Z LIk Va4 58a (713 mg, 86%) % G
[ & LT,
"H NMR (400MHz, DMSO-dq): 6 13.02 (br. s., 1H), 11.74-11.12 (m, 1H), 9.25 (br. s., 1H), 7.32 (d,J
=2.6 Hz, 1H), 7.27 (dd, /= 8.7, 2.7 Hz, 1H), 7.02 (d, /= 8.9 Hz, 1H), 5.07 (d, /= 17.9 Hz, 1H), 5.00-
4.89 (m, 1H), 4.28-4.08 (m, 1H), 3.80 (s, 3H), 3.84-3.70 (m, 1H), 3.39-3.15 (m, 2H), 2.96 (dd, J =
14.3, 5.0 Hz, 1H), 2.63 (dd, J = 14.3, 8.7 Hz, 1H), 2.52 (s, 6H), 1.42-1.31 (m, 3H); MS (ESI): 397
(M+H)"; HRMS (FAB) Calcd for C1sH26CIN4O4" ((M+H]"): 397.1637; Found: 397.1647.

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-1,4-diazepan-1-
yl)propanoic acid hydrochloride (58b)

L&) 58a DAFKIEIZE T, {LEY S4a 1T 2 TLEDY 54b 2 W CRBROBAEE T
52 LIk, (LAY 58b (675 mg, 96%) % B EA & L CTHET-,
"H NMR (400MHz, DMSO-ds): 6 13.00 (br. s., 1H), 10.91 (br. s., 1H), 9.19 (br. s., 1H), 7.31 (d, J =
2.6 Hz, 1H), 7.27 (dd, J= 8.8, 2.6 Hz, 1H), 7.02 (d, /= 8.8 Hz, 1H), 5.13 (q, /= 7.2 Hz, 1H), 4.96 (d,
J=17.8 Hz, 1H), 4.12-3.94 (m, 1H), 3.80 (s, 3H), 3.85-3.68 (m, 1H), 3.35-3.26 (m, 1H), 3.22-3.10
(m, 1H), 2.94 (dd, J=14.2, 5.2 Hz, 1H), 2.65 (dd, J= 14.2, 8.7 Hz, 1H), 2.52 (s, 6H), 1.38 (d, J=7.4
Hz, 3H); MS (ESI): 397 (M+H)".

(5)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-
yDbutanoic acid hydrochloride (59a)

{EA%) 55a (159 mg, 0.246 mmol) 3 LV =Y —/L (0.268 ml, 2.46 mmol) DIEEWIZ, 1
M HEER-HEEATSIE (1.5 ml) BEL U4 M HEE-O A4 XV 81K (0.5ml) 201z, =i T 48 I
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e L7e, ROSRZRIEE L L, I Mo U2z THBEDE 2 EE L Lz, 5
SBNIEIC Y = F NN =T V2 A TR E L, REWa ST 5 2 LI2 L W LEY 59a
(111 mg, quant.) ZBEAEMAKE L TR,

'"H NMR (400MHz, DMSO-de): 6 13.10 (br. s., 1H), 11.33 (br. 5., 1H), 9.33 (br. 5., 1H), 7.33 (d, J =
2.8 Hz, 1H), 7.27 (dd, J= 8.7, 2.7 Hz, 1H), 7.02 (d, J = 8.8 Hz, 1H), 5.09 (d, J = 17.8 Hz, 1H), 4.86
(dd,J=11.3,4.3 Hz, 1H), 4.13 (br. d, /= 18.2 Hz, 1H), 3.81 (s, 3H), 3.76-3.88 (m, 1H), 3.42-3.18 (m,
2H), 2.98 (dd, J=14.4, 5.1 Hz, 1H), 2.65 (dd, J = 14.2, 8.8 Hz, 1H), 2.52 (s, 6H), 2.05-1.92 (m, 1H),
1.81-1.64 (m, 1H), 0.77 (t, J = 7.3 Hz, 3H); MS (ESI): 411 (M+H)".

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-1,4-diazepan-1-
yDbutanoic acid hydrochloride (59b)

LA 59a DAEFKIEICENT, {LEY 552 122 TREY 55b 2 W ClRBROBAEE 1T
5 EIZX 0 LB 59b (90 mg, 82%) T tAEIA L L5,
"H NMR (400MHz, DMSO-ds): 6 13.05 (br. s., 1H), 10.95 (br. s., 1H), 9.22 (br. s., 1H), 7.29 (d, J =
2.5 Hz, 1H), 7.26 (dd, J = 8.7, 2.6 Hz, 1H), 7.01 (d, J = 8.8 Hz, 1H), 5.04 (d, /= 17.6 Hz, 1H), 4.96
(dd, J=11.2, 4.7 Hz, 1H), 4.07-3.92 (m, 1H), 3.80 (s, 3H), 3.89-3.73 (m, 1H), 3.43-3.25 (m, 1H),
3.24-3.13 (m, 1H), 2.95 (dd, J=14.7, 5.6 Hz, 1H), 2.66 (dd, J = 14.7, 8.2 Hz, 1H), 2.52 (s, 6H), 2.07-
1.92 (m, 1H), 1.84-1.67 (m, 1H), 0.84 (t, /= 7.3 Hz, 3H); MS (ESI): 411 (M+H)".

(5)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-
yl)pentanoic acid hydrochloride (60a)

LA 59a DAERIEIZE N T, (LAY 55a I8 TILAY 56a % W ClRIBROBAEE T
HZ LIk, (LAY 60a (87 mg, 99%) % B EAEA L LT,
"H NMR (400MHz, DMSO-ds): 6 13.08 (br. s., 1H), 11.44 (br. s., 1H), 9.31 (br. s., 1H), 7.33 (d, J =
2.6 Hz, 1H), 7.27 (dd, J= 8.7, 2.7 Hz, 1H), 7.02 (d, J = 8.8 Hz, 1H), 5.08 (d, J=17.8 Hz, 1H), 4.99-
4.90 (m, 1H), 4.22-4.03 (m, 1H), 3.80 (s, 3H), 3.86-3.73 (m, 1H), 3.42-3.18 (m, 2H), 2.97 (dd, J =
14.1,5.0 Hz, 1H), 2.64 (dd, J = 14.1, 8.7 Hz, 1H), 2.52 (s, 6H), 1.94-1.67 (m, 2H), 1.21-1.06 (m, 2H),
0.87 (t, J = 7.2 Hz, 3H); MS (ESI): 425 (M+H)"; HRMS (FAB) Calcd for C20H3oCIN4O4" ([M+H]"):
425.1950; Found: 425.1934.

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-1,4-diazepan-1-
yl)pentanoic acid hydrochloride (60b)

LA 59a DAEFKIEICENT, (LG 552 122 TRED S6b 2 W TRk OBAEE 1T
5 EIZE D LB 60b (51 mg, 53%) T GAEIK L LB,
"H NMR (400MHz, DMSO-dq): 6 13.11 (br. s, 1H), 10.82 (br. s., 1H), 9.24 (br. s., 1H), 7.29-7.24 (m,

2H), 7.04-6.99 (m, 1H), 5.10-4.99 (m, 2H), 4.06-3.89 (m, 1H), 3.80 (s, 3H), 3.87-3.73 (m, 1H), 3.42-
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3.25 (m, 1H), 3.24-3.13 (m, 1H), 2.94 (dd, J = 14.7, 5.8 Hz, 1H), 2.66 (dd, J = 14.6, 8.0 Hz, 1H), 2.52
(s, 6H), 1.95-1.66 (m, 2H), 1.37-1.08 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H); MS (ESI): 425 (M+H)".

(8)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-
yDhexanoic acid hydrochloride (61a)

LA 59a DAERIEIZEBNT, (LAY 55a I8 TLAY 57a 2 W ClRBROBAEE 1T
Iz Ezk . LAY 6l1a (68 mg, 97%) % EEAME IR L L CTHET-,
"H NMR (400MHz, DMSO-de): 6 13.09 (br. s., 1H), 11.31 (br. s., 1H), 9.32 (br. s., 1H), 7.33 (d, J =
2.6 Hz, 1H), 7.27 (dd, J = 8.8, 2.6 Hz, 1H), 7.02 (d, J = 8.8 Hz, 1H), 5.08 (d, /= 17.9 Hz, 1H), 4.93
(dd,J=11.3,3.9 Hz, 1H), 4.20-4.03 (m, 1H), 3.81 (s, 3H), 3.84-3.73 (m, 1H), 3.42-3.13 (m, 2H), 2.97
(dd, J=14.4,5.1 Hz, 1H), 2.64 (dd, J = 14.3, 8.8 Hz, 1H), 2.51 (s, 6H), 1.98-1.86 (m, 1H), 1.81-1.66
(m, 1H), 1.39-0.97 (m, 4H), 0.84 (t,J = 7.2 Hz, 3H); MS (ESI): 439 (M+H)".

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-1,4-diazepan-1-
yDhexanoic acid hydrochloride (61b)

LA 59a DAEFKIEICENT, {LEY 552 122 TREY 57b 2 W TR OBAEE 1T
5 EIZE Y. LB 61b (51 mg, 97%) Z s GEIA L L5,
"H NMR (400MHz, DMSO-d): 6 13.07 (br. s., 1H), 10.85 (br. s., 1H), 9.24 (br. s., 1H), 7.30-7.23 (m,
2H), 7.01 (d, J = 8.4 Hz, 1H), 5.08-4.99 (m, 2H), 4.05-3.88 (m, 1H), 3.80 (s, 3H), 3.87-3.75 (m, 1H),
3.42-3.25 (m, 1H), 3.24-3.15 (m, 1H), 2.95 (dd, J=14.5, 6.0 Hz, 1H), 2.65 (dd, J=14.6, 7.7 Hz, 1H),
2.52 (s, 6H), 1.98-1.86 (m, 1H), 1.84-1.67 (m, 1H), 1.38-1.12 (m, 4H), 0.86 (t, J = 7.2 Hz, 3H); MS
(ESD): 439 (M+H)".

(8)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)propanamide (62a)

&% 58a (100 mg, 0.231 mmol), 3-(1- A FI/L-1H-t"F V' —)L-4-A )L)T7 =1V > (48.0 mg,
0277ml) ®¥ 7 mr A% 2ml) BBIKIC, KB T 1-G-YAFLT I Fa))3-o5F
VLR YA X R (53.1 mg, 0.277 mmol), NN-2 A F /LT 2/ BV P (4.2mg,0.035
mmol) ZNARNN A, FHREE T 1 RefEfi#R Lo, BOSKIC BRI KR T N U 7 DK %
A, Hefg—F L CHIt U7e, AHE 2K, fafn /K T L, BAKmEET U U ATz
%, I EZRIEREE LT, BoNREE NI VY WXV DT a7 a~ NI T 7 4— (n-
hexane : AcOEt=1:1% A, MeOH # BikL L, A:B=98:2—595:5) [ZCTHHTLHZ &
W2k 0. (LAY 62a (69 mg, 54%) & EEAMEKRLE L THET-,

[a]y =—116° (c 0.52, CHCl3); '"H NMR (400MHz, CDCl;): 6 8.17 (br. s, 1H), 7.74 (d, J = 0.8 Hz,
1H), 7.73 (br. t, J = 1.8 Hz, 1H), 7.63 (s, 1H), 7.30-7.25 (m, 1H), 7.23-7.13 (m, 4H), 6.76 (d, J= 8.7
Hz, 1H), 6.25 (br. s, 1H), 5.26 (q,J= 7.1 Hz, 1H), 4.27 (d, J = 16.6 Hz, 1H), 3.93 (s, 3H), 3.91 (d, J =
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16.6 Hz, 1H), 3.80 (s, 3H), 3.55-3.45 (m, 1H), 3.35 (dt,J=12.4, 3.9 Hz, 1H), 3.27-3.17 (m, 2H), 2.67
(dd, J = 13.8, 8.0 Hz, 1H), 2.32 (s, 6H), 1.49 (d, J = 7.0 Hz, 3H); MS (ESI): 552 (M+H)"; HRMS
(FAB) Calcd for C2sH3sCIN7O5" ([M+H]"): 552.2484; Found: 552.2493.

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)propanamide (62b)

L& 62a DAEFKIEIZE T, (LG 58a 1T 2 TLEY 58b 2 W ClABRDOBAEE 1T
Iz lizk v, LAY 62b (37 mg, 58%) & EEMAE AL L TH,
[a]y =+30° (¢ 0.30, CHCl3); "H NMR (400MHz, CDCl3): 6 8.08 (br. s, 1H), 7.74 (d, J= 0.8 Hz, 1H),
7.73 (br. t, J=1.6 Hz, 1H), 7.62 (s, 1H), 7.29-7.15 (m, 5H), 6.82-6.76 (m, 1H), 6.23 (br. s, 1H), 5.31
(q, J=7.1 Hz, 1H), 4.31 (d, J = 16.4 Hz, 1H), 3.93 (s, 3H), 3.90 (d, J = 16.6 Hz, 1H), 3.83 (s, 3H),
3.52-3.41 (m, 1H), 3.40-3.31 (m, 1H), 3.27-3.15 (m, 2H), 2.77 (dd, J=13.8, 8.4 Hz, 1H), 2.15 (s, 6H),
1.49 (d, J= 7.2 Hz, 3H); MS (ESI): 552 (M+H)"; HRMS (FAB) Calcd for C,sH3sCIN7O5" ([M+H]"):
552.2484; Found: 552.2510.

(5)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)butanamide (63a)

L& 62a DAERIEIZENT, (LAWY 58a I TILAY 59a % WV ClRBROBAEE T
Iz lizk ., LAY 63a (31 mg, 49%) A EEAMEIKR L L CTHET-,
[a]y =-96° (c 0.34, CHCl3); 'H NMR (400MHz, CDCls): 6 8.04 (br. s, 1H), 7.75 (d, J= 0.8 Hz, 1H),
7.72 (br. t,J = 1.7 Hz, 1H), 7.63 (s, 1H), 7.31-7.25 (m, 1H), 7.22-7.14 (m, 4H), 6.76 (d, J = 8.7 Hz,
1H), 6.30 (br. s, 1H), 5.01 (dd, J = 8.4, 6.7 Hz, 1H), 4.25 (d, J = 16.6 Hz, 1H), 3.96 (d, /= 16.6 Hz,
1H), 3.94 (s, 3H), 3.80 (s, 3H), 3.53-3.43 (m, 1H), 3.35 (dt,J=12.7, 3.5 Hz, 1H), 3.28-3.17 (m, 2H),
2.67 (dd,J=13.7,8.3 Hz, 1H), 2.32 (s, 6H), 2.17-2.03 (m, 1H), 1.95-1.81 (m, 1H), 0.94 (t,/=7.3 Hz,
3H); MS (ESI): 566 (M+H)"; HRMS (FAB) Calcd for C29H37CIN;O5" ([M+H]"): 566.2641; Found:
566.2650.

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)butanamide (63b)

L& 62a DAEKIEIZE T, LG 58a 122 TLEY 59b % W TR DOBAEE T
Iz Eizk v, LAY 63b (30 mg, 47%) & EMARE AL L TH,
[a]y =+37° (c 0.34, CHCl3); "H NMR (400MHz, CDCl3): 6 8.19 (br. s, 1H), 7.74 (d, J= 0.8 Hz, 1H),
7.77-7.72 (m, 1H), 7.63 (s, 1H), 7.30-7.15 (m, 5H), 6.81-6.76 (m, 1H), 6.24 (br. s, 1H), 5.00 (dd, J =
8.9, 6.5 Hz, 1H), 4.32 (d, J = 16.6 Hz, 1H), 3.93 (s, 3H), 3.89 (br. d, /= 16.6 Hz, 1H), 3.82 (s, 3H),
3.54-3.43 (m, 1H), 3.40-3.31 (m, 1H), 3.28-3.16 (m, 2H), 2.76 (dd, J=13.9, 8.3 Hz, 1H), 2.17 (s, 6H),
2.24-2.09 (m, 1H), 1.93-1.80 (m, 1H), 0.93 (t,J = 7.3 Hz, 3H); MS (ESI): 566 (M+H)"; HRMS (FAB)
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Caled for C9H37CIN7O5" ([M+H]"): 566.2641; Found: 566.2625.

(8)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)pentanamide (64a)

LA 62a DAERIEIZE N T, (LAWY 58a I TILAY 60a % I AR OBAEE AT
Iz LIz k 0, LAY 64a (34 mg, 54%) HEAEIKR L L THET-,
[a]y =-92° (c 0.54, CHCl3); '"H NMR (400MHz, CDCI3): 6 8.02 (br. s, 1H), 7.75 (d, J= 0.5 Hz, 1H),
7.71 (br. t, J = 1.7 Hz, 1H), 7.63 (s, 1H), 7.31-7.25 (m, 1H), 7.22-7.14 (m, 4H), 6.76 (d, J = 8.7 Hz,
1H), 6.29 (br. s, 1H), 5.12 (dd, J = 8.8, 6.3 Hz, 1H), 4.25 (d, J = 16.7 Hz, 1H), 3.97 (d, /= 16.7 Hz,
1H), 3.94 (s, 3H), 3.80 (s, 3H), 3.53-3.42 (m, 1H), 3.34 (dt,J=12.4, 3.6 Hz, 1H), 3.27-3.17 (m, 2H),
2.66 (dd, J=13.9, 8.3 Hz, 1H), 2.32 (s, 6H), 2.07-1.94 (m, 1H), 1.93-1.81 (m, 1H), 1.38-1.23 (m, 2H),
0.95 (t, J = 7.3 Hz, 3H); MS (ESI): 580 (M+H)"; HRMS (FAB) Calcd for C30H3CIN;O3" ([M+H]"):
580.2797; Found: 580.2821.

(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)pentanamide (64b)

L& 62a DAEFKIEIZE T, {LEY 58a 12 2 TLE 60b % W TR DOEAEE T
Iz EIzk v, LAY 64b (14 mg, 28%) & HEAE AL L TH-,
[a]y =+41°(c 0.16, CHCl3); "H NMR (400MHz, CDCl3): 6 8.18 (br. s, 1H), 7.74 (d, J= 0.8 Hz, 1H),
7.76-7.72 (m, 1H), 7.62 (s, 1H), 7.29-7.15 (m, 5H), 6.80-6.76 (m, 1H), 6.22 (br. s, 1H), 5.10 (dd, J =
8.9, 6.4 Hz, 1H), 4.31 (d, J=16.4 Hz, 1H), 3.93 (s, 3H), 3.89 (d, /= 16.6 Hz, 1H), 3.82 (s, 3H), 3.53-
3.42 (m, 1H), 3.39-3.31 (m, 1H), 3.27-3.16 (m, 2H), 2.76 (dd, J = 13.9, 8.0 Hz, 1H), 2.16 (s, 6H),
2.13-2.01 (m, 1H), 1.90-1.77 (m, 1H), 1.36-1.24 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H); MS (ESI): 580
(M+H)"; HRMS (FAB) Calcd for C30H39CIN;O3" ((M+H]"): 580.2797; Found: 580.2808.

(S)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)hexanamide (65a)

LA 62a DERIEIZE T, (LAWY 58a I TILAY 61a 2 WV ClABROBAEE T
Iz LIz k v, LAY 65a (34 mg, 54%) EEMAEIKR L L THET-,
[a]y =-89°(c 0.35, CHCl3); 'H NMR (400MHz, CDCls): 6 8.02 (br. s, 1H), 7.75 (d, J= 0.8 Hz, 1H),
7.71 (br. t, J = 1.7 Hz, 1H), 7.63 (s, 1H), 7.31-7.24 (m, 1H), 7.22-7.13 (m, 4H), 6.76 (d, J = 8.7 Hz,
1H), 6.29 (br. s, 1H), 5.08 (dd, J = 8.4, 6.7 Hz, 1H), 4.25 (d, J = 16.6 Hz, 1H), 3.96 (d, /= 16.6 Hz,
1H), 3.94 (s, 3H), 3.80 (s, 3H), 3.52-3.42 (m, 1H), 3.34 (dt,J=12.5, 3.6 Hz, 1H), 3.27-3.17 (m, 2H),
2.66 (dd, J=13.7,8.3 Hz, 1H), 2.32 (s, 6H), 2.11-1.99 (m, 1H), 1.91-1.79 (m, 1H), 1.44-1.22 (m, 4H),
0.90 (t, J = 7.2 Hz, 3H); MS (ESI): 594 (M+H)"; HRMS (FAB) Calcd for C3;H41CIN;O3" ([M+H]"):
594.2954; Found: 594.2931.
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(R)-2-((R)-6-(5-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)hexanamide (65b)

LA 62a DAEFKIEIZE T, (LG 58a 122 TLEY 61b 2 WV TR DOBAEE T
Iz Elizk v, LAY 65b (20 mg, 40%) & EEAE AL L CTH,
[a]y =+36° (¢ 0.17, CHCl3); "H NMR (400MHz, CDCl3): 6 8.16 (br. s, 1H), 7.74 (d, J= 0.8 Hz, 1H),
7.76-7.72 (m, 1H), 7.62 (s, 1H), 7.29-7.15 (m, 5H), 6.80-6.76 (m, 1H), 6.24 (br. s, 1H), 5.08 (dd, J =
8.7, 6.7 Hz, 1H), 4.32 (d, J = 16.6 Hz, 1H), 3.93 (s, 3H), 3.89 (br. d, J = 16.6 Hz, 1H), 3.82 (s, 3H),
3.53-3.42 (m, 1H), 3.40-3.32 (m, 1H), 3.27-3.16 (m, 2H), 2.75 (dd, J=13.9, 8.0 Hz, 1H), 2.17 (s, 6H),
2.24-2.05 (m, 1H), 1.91-1.67 (m, 1H), 1.43-1.16 (m, 4H), 0.89 (t, J = 7.2 Hz, 3H); MS (ESI): 594
(M+H)"; HRMS (FAB) Calcd for C31H41CIN;O3" ((M+H]"): 594.2954; Found: 594.2931.

= —H D FEER

< 7 R 7 R KLK7 Ok RS A7AT

~ 7 AHK KLK7 O3B, refolding X OHREHRIZ DWW TiX, & FHK KLK7 &R USMAET
Fehti Uiz, L= 7 WE, 10mg/ml £ TRMEL, ZhazfnwcyyTr o7 Fay
ASIEHUEIC L Db &2 T o 72, 7RO~ w7 A% KLK7 (220 T, 20% w/v PEG 8000,
23% w/v PEG 400, 0.1 M MgCl,, and 0.1 M Tris/HCI (pH 8.0) OS5 TRESEMBHTH L=, B b
KLK7 & RREDSAMAT, EHRET —# ZIEE L #EIXET /L L LT @ KLK7 OffiE
Z T (PDBID: 5Y9L®"), 23 FiEHUEIZ KV IE LTz, #EMEATIC OV TIE, Bk KLK7
LR CFMETIHERE L7,

FEmEEOERE DY

FERBE A ERE DY D T-DIM T 257 50E. Tmotion tree) ¥ %0 & HWTEIR L 7=,
7 ARRD hKLK7 OfE & (PDB ID:3BSQY) & 7 R{AD mKLK7 O fmtEdE (PDB ID:
5ZFH??) @ [motiontree] % #t% L7=, hKLK7 OfE S IZIERFRENL I 3 D D431 D FAE
THZENDL, BTCONFICE L CEHEEIT- 72, fEHR% Fig. SHITTRT, 1ZIEETH ) —
ROBEN3I AT THo7z, ZHUFThKLKT D 3 DD%+ & mKLK7 O R < BT
HZEERLTND, FFIZ hKLK7 @ C #5& mKLK7 1ZE < LTV 2 FHRH LMo 72,

C $HOFER A HWT Imotion tree] DEWAE S 50 LEFMICEERT 5 (Fig. S2), motion
tree] OMEIOALEIIHFRELZERBLL T D, 4. 2 DOEAEOHELZ, HITW 550
W T EIT, EOEBREN EOEHOBEICEENINE/RKE LTI I AX—{K LT
RLTND, 22007 FAX—Dlim%E ) — RELR, /—ROEBmSIX22OD7 T AH—
DOEPEZRLTEY, MWIEEBEWRRER>TWDHFEELTRT, Fig. S2 105 2 DOfbh
S ZIERERIC DY E<ETWh 2 HER™DLD, LL, B ADE 2 20O/ E7285y

- 69 -



HEENTFEL TV D, ZHHDHEEN ED L S ICTINTHDEDONEFHRL =012, FMEEc
EENHIELOLEFANTCEREDLEEZIToT-, o A#EHKOB #ICEI L THEFEDOFIE
PHWTERAEDLDEEZIT- T,

6

Magnitude (A)
Magnitude (A)
Magnitude (AR)

b imenkn FlEe

Residues

Residues Residues
A-chain of human apo-form and B-chain of human apo-form and C-chain of human apo-form and
mouse apo-form mouse apo-form mouse apo-form

Figure S1. Motion trees of three molecules of human KLLK7 apo-form (PDB ID: 3BSQ) and mouse KLK7
apo-form (PDB ID: 5ZFH).

nodel

© o node2

|

major cluster

magnitude (A)

-
minor cluster 1 T

minor cluster 2 Residues

Figure S2. The motion tree of human KLK7 apo-form C-chain and mouse KLK7 apo-form.

Magnitude means the max difference distances among clusters. Top two nodes are indexed as node 1 and
node 2.

= O ER
(R)-2-(6-(2-Methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-yl)acetic acid (66)

LA 10 (1.0 g, 2.9 mmol) D A% /—/L (15 ml) BELOEHEE=F /L (15 ml) DRATAETK
IRV ZF A7 2 (050 ml, 3.6 mmol) BLU5% /NT VT ARFE (0.15¢g) ZMMz, KHE
TR T, =R T 24 RefieE L=, SUSIREZE 7 A MABL, ARERIEE E L, 55
NI-FEE % 0.1 M HER/KIEIK CHAR L, 7 v d/Lv ATt Lz, AiE % BoKEE ) b
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U ATHEEL, IWHZRIEEET D2 LI2L 0 {bAEY 66 (335 mg, 37%) & MAREKRLE L
T,

'H NMR (400MHz, CD;0D) 6 7.24-7.15 (m, 2H), 6.95 (dd, J=8.1, 0.6 Hz, 1H), 6.87 (td, J=7.4, 1.1
Hz, 1H), 4.68 (d, J = 17.4 Hz, 1H), 4.35 (d, J = 17.6 Hz, 1H), 4.07 (d, J = 17.4 Hz, 1H), 3.85 (s, 3H),
3.74 (d,J=17.6 Hz, 1H), 3.62-3.52 (m, 1H), 3.25-3.19 (m, 2H), 3.13 (dd, J = 14.1, 5.0 Hz, 1H), 2.67
(dd, J = 14.0, 9.2 Hz, 1H); MS (ESI): 307 (M+H)".

(R)-2-(6-(2-Methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-yl)-NV-(3-(1-methyl-1H-pyrazol-4-
yl)phenyl)acetamide (67)

LA 66 (120 mg, 0.39 mmol) 3 L 3-(1- A FIL-1H-¥' T ' —)L-4-A )T =1 > (67 mg,

0.39mmol) D7 mr A% (10ml) HHKIZ, 1-3-PAF LT I ) 71 E)3-=F L)L
RYA I RIEEAHE (113 mg, 0.588 mmol) &1 % . IR CRAZHEE LTz, MG % fafniE b7
CYESU LKERICEES . BTV THIE Uc, AR 2K, Safn K CUei, KRR
et bV UL THIRE, WIRZEIERE LT, o BEEL S VAT T L~ T
77 4— (CHCl3 : MeOH =99 : 1 — 90 : 10) |Z THET D Lick v, /LAWY 67 (161 mg,
89%) & HHEAEIR L LT,
"H NMR (400MHz, CDCls) 6 7.93 (br. s, 1H), 7.75 (d, J= 0.6 Hz, 1H), 7.68 (br. s, 1H), 7.63 (s, 1H),
7.33-7.20 (m, 4H), 7.19-7.15 (m, 1H), 6.92-6.85 (m, 2H), 5.70 (br. s, 1H), 4.61 (d, J = 17.3 Hz, 1H),
438 (d, J=15.2 Hz, 1H), 4.13 (d, J = 15.1 Hz, 1H), 3.95 (d, J = 17.3 Hz, 1H), 3.94 (s, 3H), 3.84 (s,
3H), 3.58-3.46 (m, 1H), 3.36-3.22 (m, 3H), 2.75 (dd, J = 13.9, 9.0 Hz, 1H); MS (ESI): 462 (M+H)".

(R)-2-(6-(2-Methoxybenzyl)-7-oxo0-3-thioxo-1,4-diazepan-1-yl)-/V-(3-(1-methyl-1H-pyrazol-4-
yl)phenyl)acetamide (68)

{EA% 67 (160 mg, 0.347 mmol) 7 7t K77 (5.0 ml) WEIZe— Y i3 (67

mg, 0.17 mmol) Z Nz, 50°C T 1 KefilffE#E L7c, BONKRIZKZ M, HEfg—F /L CHiti L
7o A8 & fafn K CYe, MOKRREET MY U A CHIRE, BWIEARIER E LT, 556
NEEE NI Y B A NVH T L a~ 7T 74— (CHCl : MeOH=99 : 1 — 90 : 10) |Z
THRG 2 Z L2k, (LAY 68 (90 mg, 54%) Z¥IEAME K E L THET-,
'H NMR (400MHz, CDCl3) ¢ 7.96 (br. s, 1H), 7.90 (br. s, 1H), 7.75 (d, J = 0.5 Hz, 1H), 7.68 (br. s,
1H), 7.63 (s, 1H), 7.34-7.20 (m, 4H), 7.18-7.14 (m, 1H), 6.92-6.86 (m, 2H), 4.88 (d, /= 17.3 Hz, 1H),
4.56 (d, J=17.1 Hz, 1H), 4.44 (d, J = 15.3 Hz, 1H), 4.13 (d, J = 15.4 Hz, 1H), 3.94 (s, 3H), 3.85 (s,
3H), 3.62-3.51 (m, 1H), 3.50-3.31 (m, 2H), 3.27 (dd, J=13.7, 5.1 Hz, 1H), 2.78 (dd, J=13.7, 9.0 Hz,
1H); MS (ESI): 478 (M+H)".

(R)-2-(3-(2,2-Dimethylhydrazono)-6-(2-methoxybenzyl)-7-oxo0-1,4-diazepan-1-yl)-/N-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (69)
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L&Y 68 (45 mg, 0.094 mmol) FBELONN-V AF /L KZ 2 (0.012 ml, 0.16 mmol)D &°
VY 2ml) BRI, EEEESR (58.2 mg, 0.349 mmol)Z Mz, =RIE T2 BB L2, K&
RIZAKZM 2, FEg—F /L Chit Uz, A8 2 fafn &K T L, KA FY o A
TYEZ, I ZRER E L, BoNTBEEZ NH VY W SN AT Lru<x N T 57 4 —
(CHCl3: MeOH =98 :2 — 90 : 10) I T T 52 L2k v, L& 69 (28.7 mg, 61%) %1%
EAERE L TH,

[a]l =—64° (c 0.38, CHCls); '"H NMR (400MHz, CDCl3) § 8.25 (br. s, 1H), 7.73 (d, /= 0.8 Hz, 1H),
7.67 (br. s, 1H), 7.60 (s, 1H), 7.29-7.15 (m, 5H), 6.91-6.85 (m, 2H), 6.27 (br. s, 1H), 4.55 (d, J = 16.1
Hz, 1H), 4.35 (d, J= 15.4 Hz, 1H), 4.18 (d, J = 15.4 Hz, 1H), 3.93 (s, 3H), 3.84 (s, 3H), 3.83 (d, J =
16.1 Hz, 1H), 3.53-3.36 (m, 2H), 3.28-3.16 (m, 2H), 2.78 (dd, J = 13.8, 8.9 Hz, 1H), 2.32 (s, 6H); MS
(ESI): 504 (M+H)"; HRMS (FAB) Calcd for C27H34N-05" ((M+H]"): 504.2718; Found: 504.2707.

Ethyl 2-(2-(((2,4,6-trimethoxybenzyl)amino)methyl)acrylamido)acetate (74)

(7 BT AF V)T 7 VAT TF L 70 (104.4 g,0.5408 mol) DT & h=k U /L (900 ml) ¥
W, A2 PHIVIR R —tert-7 F v (1224 g,0.5633 mol) BLOREEH U w7 A (1569 g,
1.135mol) ZNN %, IR T2 HEHIR L, RIGEIKAZBIEREE L, 507k ICEiR
FEIOKEMZ R LTz, A8 K THE L, BT MY U ATt BIER
ETDHZ LIk e 1 OHERY (182.7g) #437-, {LAW T1 OHAERY (182.0g)
DA K 7 —/L (1000 ml) FEHRIZ 2 M AKEE(LT R U o AKEEHR (552 ml) Zdp->< 0 &,
FIRIZT 1.5 RefEftHR U7, BUSARIRAZBIER E L, B O RIEIC 7 m oL Ak LUK
IR Tz, BARGRIEAKE D Y U LKERE D> D LA, O KIBREMIZZ r ekl
LEMZ TR L, KEZEZ 7 v a VLTl L7, AHE % fafn K T L, HoKR
fig b U D ATHIRE, WEAZBIERET D Z L2 0ibew 712 oMARY (1718 g) %
57z, LB 72 OHERY (1710 g) Y7o A X2 (1200 ml) RIS, 7V T
VAT VIR (94.4¢,0.676mol), 1-E R XX KU 7Y —/L (94.4 g, 0.698 mol),
1-G-VAFNT 2 ) 7a e N)3-mF A NRT A 2 RIGEEYE (131.9 g, 0.6881 mol) 35 L
FUZF LT I (942 ml, 0.676 mol) ZNARINZ, =IRIZ T 4 REIBFR L=, RISES
(2K, BIFRREEKFE T B U o AKIEIR L OV o a kv A ENERINZ THR LT-, AE %
K BREEAKRFE T U 7 KRR, IREBAKFET B U 0 AOKIEIRFS K O Fn ik CIER BEE L .
HOKERER T N U U A CHAEG WA TR BT 2 2 LI L 0 (bE) 713 OMAERY (237.5
g) #137=, {LEW 13 DHARY (118.0g) D= X /—/L (1015 ml) IRIFIC A X > ALK
2 (60 ml, 0.92mol) ANz 40°C (2T 17 RFfEffEEE Lic, SONKZ KM L =% / —/b (252
ml) ZIz, &S5RIV ZFLT 22 (129ml, 0926 mol) 2 -< Y LMz 7z, KIGEIRIZ
246-F U A RFIANUXTATE R (527 g, 0268 mol) BEOKFEL N T FFTAY
FFT RV A (1133 g0.5346 mol) Z oK T CTIEXRIN X 7=%. 40 °C 12T 1.5 RFfE#E#R L7,
FOSTRRZBIEE L L, GONTEEIC7 na iV AB X OKE N A, & 5ICffRERKSE
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TR U LKEERE D> D EMR T, BONTKIEEME IR L, A% % fafn iR EEK
T MU U DOKE IR K ORI B K TR G U, BOKRREE T b U 0 L TR | B2
JERE LT, BoNTEEE VDTNV T 57 a~x 87T 7 4 — (n-hexane : AcOEt=100:
0 — 50:50) ([ZTHHRLT D Z L2 K VLAY 74 (50.4 g, 4 steps, 52%) ZREAFE AR E LTH
7o

'"H-NMR (400MHz, CDCl3) § 9.96 (t, J= 5.3 Hz, 1H) , 6.15 (d, J = 2.0 Hz, 1H), 6.13 (s, 2H), 5.37-
534 (m, 1H), 4.19 (q, J = 7.1 Hz, 2H), 4.09 (d, J = 5.3 Hz, 2H), 3.82 (s, 3H), 3.79 (s, 6H), 3.79 (s,
2H), 3.42 (br. s, 2H), 1.27 (t, J = 7.1 Hz, 3H).

6-Methylene-1-(2,4,6-trimethoxybenzyl)-1,4-diazepane-2,5-dione (75)

LAY 74 (50.0 g, 0.136 mol) D A % J —)b (164 ml) ¥EHRIZ 4 M KER{LT b U o7 A KIEHK
(40.5ml) Z Nz =EIRIZT 14 KEEEEEE LT, ROSTIR 2K L, fafniifekFE D U U LKE
Waewo< O Lz pH 49 IZHHFE L%, BIERELL, fonmiglicr e h=rI L
EMAPREEEL, ZO8EE 4BV K L, 55N EIC T2 =K UL (1000 ml),
l-t R %o _o ) R 7Y —)b (184¢,0.137mol) BLEO1-G-PAF AT I ) 71 L)-
3-TFILHIVR T A I RHEFEE (26.1 g, 0.136 mol) ZNEAKMN 2., =RiEICT 2 B L,
FOSTRIRZBITEE R L, G ONEEIC 7 nah /v AB X OUKE A 721, fafRER/KE T
N D LK Z P>V EMA T, BT KIEAWZ 2R L, AHE % fafn &K CUt
Wik, WEEE L, miEE VWSV T A7 0~ 87T 74— (CHCls : MeOH = 96 : 4
—95:5) ICTHRT 5 Z LIz VLG 75 (28.0 g, 64%) Z R AR E L TH,
'H-NMR (400MHz, DMSO-ds) 6 8.02 (t, J= 5.2 Hz, 1H), 6.20 (s, 2H), 5.84 (d, J=2.4 Hz, 1H), 4.87
(m, 1H), 4.43 (s, 2H), 3.98 (s, 2H), 3.85 (d, J = 5.2 Hz, 2H), 3.78 (s, 3H), 3.72 (s, 6H); MS: 321
(M+H)"; HRMS (FAB) Calcd for Ci6H21N>Os" ((M+H]"): 321.1445; Found: 321.1464.

tert-Butyl 2-(6-methylene-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (76)
{EE# 75 (10 g, 31 mmol), = V{bF KU 7 A (6.08 g, 40.6 mmol) DY A F /LN AT
R (70 ml) SREHRIZ, KIS T 7 0 T HERE tert-7 F /1 (6.00 ml, 40.6 mmol), /KFE(LT kU 7L
(60%iE /X 7 ¢ A4 ER) (1.50 g, 37.5 mmol) ZNEWRINZ., K FHROGHK %2 1 REE#HEE L
7o BT 0 EHEER tert-7 F /L (1.00ml, 6.77 mmol), /KFE(LT b U 7L (60%5RENI/ T 7 4
N5 E) (0250 g, 6.25 mmol) ZANA 2%, [FREE T 1 KRefSiEE Uc, BOSHRIZ fafnEqb
T U=y AKIEIR BN A Bilg s TV CHIE U7z, AEEE A K fafn etk CIER RS L,
HOKERER T N U U A CHESG R AT L L, BonikEs v VSV h T A7 m
~ 777 4 — (n-hexane : AcOEt=150:50 — 20 : 80) ([ZCTHHF 52 Lickv, (LAY 76
(12.8 g, 94%) % fEAA[E R & L TR,
'H NMR (400MHz, CDCls) 6 6.10-6.07 (m, 1H), 6.08 (s, 2H), 5.01-4.98 (m, 1H), 4.65 (s, 2H), 4.27
(s, 2H), 4.19 (s, 2H), 4.01 (s, 2H), 3.81 (s, 3H), 3.76 (s, 6H), 1.47 (s, 9H); MS (ESI): 435 (M+H)";
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HRMS (FAB) Calcd for C2xH31N207" ([M+H]"): 435.2126; Found: 435.2130.

tert-Butyl 2-(3,7-dioxo0-6-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (77)

HALER (1) (10.3 mg, 0.104 mmol), 7 b U 7 A tert-7 F %+ F (30 mg, 0.31 mmol), 1,2-t

(VT 2 ZVRAT 4 )Yy P L (46 mg, 0.10 mmol) DT Tk Fu7F 2 (3ml) B
W) 7 5535 T 30 SRR LT, ROSIKIC, EA(EF 2T F)YAR e (964 mg, 3.80 mmol) @
ThZ7e Fr7Z7 2 (6ml) IWREMZ, =R TI15 oM#EE L%, (LAY 76 (1.50 g, 3.45
mmol) BELUA K /—/L (028ml, 6.9 mmol) &Nz, FEiET I8 KB L=, KniEE 5
WL, AREBEREE LT, JBonEREEZ VDTN DTLIa~ NI T 7 40— (n-
hexane : AcOEt=20:80 — 0:100) (ZTHRT 2D L2k, {LEW 77 (1.89g,97%) % M
Bk & L THT-,
"H NMR (400MHz, CDCls) 6 6.10 (s, 2H), 4.68 (d, J = 13.7 Hz, 1H), 4.62 (d, J = 13.7 Hz, 1H), 4.44
(d, J=16.9 Hz, 1H), 4.24 (d, J = 17.3 Hz, 1H), 3.96 (d, J = 16.8 Hz, 1H), 3.95 (d, J = 17.4 Hz, 1H),
3.81 (s, 3H), 3.77 (s, 6H), 3.25-3.05 (m, 3H), 1.44 (s, 9H), 1.19 (s, 6H), 1.17 (s, 6H), 1.04-0.94 (m,
1H), 0.82-0.74 (m, 1H); MS (ESI): 563 (M+H)"; HRMS (FAB) Calcd for C2sH44BN>Oo" ([M+H]):
563.3134; Found: 563.3113.

Potassium ((4-(2-(tert-butoxy)-2-oxoethyl)-2,5-dioxo-1-(2,4,6-trimethoxybenzyl)-1,4-diazepan-
6-yl)methyl)trifluoroborate (78)

{E&% 77 (1.85 g, 3.29 mmol) 7 & h= K U L (30 ml) I®IEIZ, KE T 7 v {bAKFED Y

7 2 (0.771 g, 9.87 mmol) KK (10 ml) Z3f F L7z, RIS ZIKG T 2 KR L7,
WA ER L LTe, BN EICT '8 b2z, RaWa A L ChRE, AIRE T
BELE, foncEgicyoFro—7 02z TERMLSE, REME AT 52 L1
X 0ILEY 78 (1.74 g, 98%) % MEafE A & LT/,
"H NMR (400MHz, DMSO-ds) 6 6.17 (s, 2H), 4.48 (d, J = 13.4 Hz, 1H), 4.34 (d, J = 13.4 Hz, 1H),
4.09 (d, J=16.3 Hz, 1H), 4.02 (d, J=16.9 Hz, 1H), 3.98 (d, /= 16.3 Hz, 1H), 3.88 (d, J=16.9 Hz,
1H), 3.76 (s, 3H), 3.69 (s, 6H), 3.33-3.24 (m, 1H), 2.86 (dd, /= 14.3, 11.9 Hz, 1H), 2.63-2.53 (m, 1H),
1.39 (s, 9H), 0.41-0.28 (m, 1H), -0.04 - -0.18 (m, 1H); MS (FAB): 503 (M-K)".

tert-Butyl 2-(6-(2-cyanobenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-yl)acetate
(79a)

LA 76 (260 mg, 0.598 mmol) DA FH > ¢ K (10:1)Bml) WRIZ, 2-vT /) 7 ==
bR a U (172 mg, 1.17 mmol), & R X i/(1,5-v 7 ut sy ua vy ()X A ~—
(27.3mg, 0.0598 mmol) Z A, 80°C T 2 RFfE#fi¥E Lz, SUNKZFFE—F /L CHAM L, fig
e KSR U U SRR, faFnREEKFE T b U U LKEEIR S K OB B K CHER BEv
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Uiz, Atk 2 BKhiE T b)) U LA TR L, B2 ERE L., Gon/bka s U h
TN T Y~ N7 T 74— (n-hexane : AcOEt=1:1% A%, MeOH Z Bikt L. A:B
=95:5—590:10) IZTHHEFTLHZ LICLY ., LAY 79a (321 mg, quant.) ZIRFEAELE L
TR,

'"H NMR (400MHz, CDCl3) § 7.55 (dd, J= 7.8, 1.1 Hz, 1H), 7.45 (td, J= 7.7, 1.4 Hz, 1H), 7.29 (td, J
=17.5, 1.1 Hz, 1H), 7.22-7.18 (m, 1H), 6.00 (s, 2H), 4.72 (d, J = 13.7 Hz, 1H), 4.44 (d, J = 13.7 Hz,
1H), 4.28 (d, /= 17.3 Hz, 1H), 4.20 (d, /= 16.6 Hz, 1H), 4.14 (d, /= 16.6 Hz, 1H), 4.04 (d,/=17.3
Hz, 1H), 3.83 (s, 3H), 3.69 (s, 6H), 3.40-3.27 (m, 2H), 3.09-2.92 (m, 2H), 2.86 (dd, J = 14.2, 8.4 Hz,
1H), 1.46 (s, 9H); MS (ESI): 538 (M+H)".

tert-Butyl 2-(6-(2-chlorobenzyl)-3,7-dioxo0-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-yl)acetate
(79b)

L&Y 79a OERIBIZBNT, 2-v7 /) 7 == AR a VBICRA T 2-7rr 7 == )LR
n R W TRIEROBIEZAT S 2 LIk D (LA 79b (114 mg, 91%) ZHE AR K E L
T,
"H NMR (400MHz, CDCl3) 6 7.30-7.27 (m, 1H), 7.18-7.09 (m, 2H), 7.06-7.02 (m, 1H), 5.99 (s, 2H),
4.65 (d, J=13.7 Hz, 1H), 4.47 (d, J = 13.8 Hz, 1H), 4.25 (d, /= 17.3 Hz, 1H), 4.21 (d, J = 16.7 Hz,
1H), 4.16 (d,J=16.7 Hz, 1H), 4.07 (d, /= 17.3 Hz, 1H), 3.83 (s, 3H), 3.66 (s, 6H), 3.33-3.21 (m, 2H),
3.09-2.97 (m, 2H), 2.69 (dd, J= 14.1, 9.3 Hz, 1H), 1.46 (s, 9H); MS (ESI): 547 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-
1-yl)acetate (79¢)

L&Y 7192 OERIEIZBNT, 2-v 7 /) 7= =R VBICRZ T 2-7mm-6-2 F ¥

7z =)viRn A O CRBEOBIEZTT S Z 212X 0 LAY 79¢ (134 mg, 98%) % 4534
tERE LT,
'"H NMR (400MHz, CDCl3) 6 7.10 (t, J = 8.2 Hz, 1H), 6.90 (dd, J = 8.2, 1.0 Hz, 1H), 6.68 (dd, J =
8.2, 0.8 Hz, 1H), 5.94 (s, 2H), 4.62 (d, /= 13.7 Hz, 1H), 4.43 (d, /= 13.8 Hz, 1H), 4.24 (d,J=17.3
Hz, 1H), 4.21 (s, 2H), 4.11 (d, J = 17.3 Hz, 1H), 3.82 (s, 3H), 3.72 (s, 3H), 3.62 (s, 6H), 3.31 (dd, J =
14.4,12.2 Hz, 1H), 3.16 (dd, J = 13.4, 3.6 Hz, 1H), 3.08 (tt, /= 11.5, 3.8 Hz, 1H), 2.93 (dd, /=13 .4,
10.9 Hz, 1H), 2.82 (dd, J = 14.4, 4.0 Hz, 1H), 1.48 (s, 9H); MS (ESI): 577 (M+H)".

tert-Butyl 2-(6-(2-fluoro-6-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-
1-yl)acetate (79d)

L&Y 7192 OERIBIZBNT, 2-v7 /) 7= =R r VB Z T 2-7 04 r-6-4 b ¥
RUBUARB VBEERHWTRBROBEZITO 2 &1LV, L&YW 79d (112 mg, 87%) % M
tBERE LT,
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'H NMR (400MHz, CDCL3) 6 7.13 (td, J = 8.3, 6.7 Hz, 1H), 6.63-6.55 (m, 2H), 5.97 (s, 2H), 4.57 (d,
J=13.7 Hz, 1H), 4.50 (d, J= 13.7 Hz, 1H), 4.26 (d, J= 16.6 Hz, 1H), 4.19 (d, J= 17.3 Hz, 1H), 4.14
(d,J=16.7 Hz, 1H), 4.14 (d, J = 17.4 Hz, 1H), 3.82 (s, 3H), 3.74 (s, 3H), 3.63 (s, 6H), 3.29-3.19 (m,
1H), 3.11-2.98 (m, 2H), 2.88 (dd, J= 14.2, 3.7 Hz, 1H), 2.71 (dd, J = 13.9, 11.4 Hz, 1H), 1.47 (s, 9H);
MS (ESI): 561 (M+H)".

tert-Butyl 2-(6-(2-methoxy-6-methylbenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-
1-yl)acetate (79¢)

L&Y 78 (200 mg, 0.369 mmol), 2-7 17FE-1-A hF-3- A2 F )L P (148 mg, 0.737

mmol), HEEE/ X7 27 A (8.3mg,0.037mmol), 2-P 7 BAF NIRRT 4 )-2,6--A Y
TaARF-1,1-E 7 ==/ (344 mg, 0.0737 mmol) I X NREEE 7 A (360 mg, 1.11
mmol) @ kL= (7.5ml), 7K (1.5ml) JEEHK % 80 °C T 25 Kefil#ftik L7, RIGHKIZK %
Nz, Heg=F L Chit L7z, B A K, fafn ik ool L, BKmEET ~ Y 7 ATz
th, WHAERBIER E L, GonEEEZ VISV DT A Iu~< NI T 7 41— (n-
hexane : AcCOEt=40: 60 — 10:90) |2 TS5 Z LI2& D, {LEW 79e (43 mg, 21%) # HE
tEkE LTH,
'H NMR (400MHz, CDCl3) 6 7.06 (t, J = 7.9 Hz, 1H), 6.70 (d, J = 7.5 Hz, 1H), 6.65 (d, J = 8.0 Hz,
1H), 5.93 (s, 2H), 4.62 (d, J= 13.7 Hz, 1H), 4.39 (d, J= 13.7 Hz, 1H), 4.33 (d, J = 17.3 Hz, 1H), 4.30
(d, J=16.6 Hz, 1H), 4.11 (d, J = 16.4 Hz, 1H), 4.05 (d, J = 17.3 Hz, 1H), 3.82 (s, 3H), 3.72 (s, 3H),
3.58 (s, 6H), 3.36-3.25 (m, 1H), 3.03 (dd, J = 13.4, 3.1 Hz, 1H), 2.92-2.71 (m, 3H), 2.07 (s, 3H), 1.48
(s, 9H); MS (ESI): 557 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-fluorobenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (79f)

L&Y 7192 OERIEIZBNT, 2-v7 /) 7 == bR VB AT 2-/mr-6-7 L4 n

RoBrRn e O TRBEOBIEEZIT S Z L2k LAWY 79f (47 mg, 36%) % M4 [H
ke LTH-,
"H NMR (400MHz, CDCl3) § 7.17-7.08 (m, 2H), 6.92-6.86 (m, 1H), 5.95 (s, 2H), 4.66 (d, J = 13.7
Hz, 1H), 4.45 (d, J=13.7 Hz, 1H), 4.25 (d, J=16.7 Hz, 1H), 4.24 (d, /= 17.3 Hz, 1H), 4.18 (d, J =
16.8 Hz, 1H), 4.09 (d, J=17.3 Hz, 1H), 3.82 (s, 3H), 3.65 (s, 6H), 3.33 (dd, J = 14.0, 12.5 Hz, 1H),
3.26-3.18 (m, 1H), 3.09-2.99 (m, 1H), 2.93-2.79 (m, 2H), 1.47 (s, 9H); MS (ESI): 565 (M+H)".

tert-Butyl 2-(6-(2,6-dichlorobenzyl)-3,7-diox0-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yl)acetate (79g)

LAY 19a DERIEIZBNWT, 2-7 /) 7 x=Lihn VBRI ZT26-Y7un 7 =)L
Ar e O TRBROBEZTT S Z LIk v, (LB 798 (116 mg, 87%) = MEAMEKL L
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TR

'"H NMR (400MHz, CDCl3) § 7.21 (d, J=8.7 Hz, 1H), 7.21 (d, J= 7.4 Hz, 1H), 7.08 (dd, /= 8.7, 7.4
Hz, 1H), 5.93 (s, 2H), 4.70 (d, /= 13.7 Hz, 1H), 4.41 (d, J= 13.8 Hz, 1H), 4.26 (d, /= 17.3 Hz, 1H),
4.23 (s, 2H), 4.09 (d, J = 17.3 Hz, 1H), 3.82 (s, 3H), 3.65 (s, 6H), 3.41 (dd, J = 14.4, 11.9 Hz, 1H),
3.33(dd, J=13.7,3.5 Hz, 1H), 3.19-3.10 (m, 1H), 3.04 (dd, /=13.7, 11.0 Hz, 1H), 2.88 (dd, /= 14.4,
3.7 Hz, 1H), 1.48 (s, 9H): MS (ESI): 581 (M+H)"; HRMS (FAB) Caled for CasH3sCLN,O7* ([M+H]'):
581.1816; Found: 581.1820.

tert-Butyl 2-(6-(2-chloro-6-methylbenzyl)-3,7-dioxo0-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (79h)

LB 19e DERIEIZBNT, 2-T BE-1-A FF V3 AFAREBANRZT3- 7 28-

2-F— R ML B HWTRBEOEMEEIT S Z 212X 0 (LAY 79h (28 mg, 14%) % HE(4 [
ke LTH-,
"H NMR (400MHz, CDCl3) 6 7.15 (dd, J = 7.9, 0.9 Hz, 1H), 7.03 (t, J = 7.8 Hz, 1H), 6.99-6.96 (m,
1H), 5.93 (s, 2H), 4.70 (d, /= 13.7 Hz, 1H), 4.36 (d, /= 13.8 Hz, 1H), 4.34 (d, /= 17.3 Hz, 1H), 4.32
(d, /J=16.4 Hz, 1H), 4.12 (d, /= 16.4 Hz, 1H), 4.03 (d, J = 17.2 Hz, 1H), 3.82 (s, 3H), 3.61 (s, 6H),
3.48-3.37 (m, 1H), 3.26-3.15 (m, 1H), 2.95-2.83 (m, 3H), 2.13 (s, 3H), 1.48 (s, 9H); MS (ESI): 561
(M+H)".

tert-Butyl 2-(6-(2-chloro-6-cyanobenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (79i)

LB 19e DERIEIZBNT, 2-T BE-1-A FFT3-AFARUEANRZT2-7 2%E-
3-7muaXeY = M EHWTREBEOBIEZITO Z LIk Y (LAY 791 (16.3 mg, 8%) %
WHEARR L L TR,

"H NMR (400MHz, CDCl3) 6 7.51 (dd, J = 8.1, 1.3 Hz, 1H), 7.46 (dd, J= 7.7, 1.3 Hz, 1H), 7.29-7.23
(m, 1H), 5.93 (s, 2H), 4.78 (d, J = 13.7 Hz, 1H), 4.38 (d, /= 13.7 Hz, 1H), 4.26 (d, J= 16.6 Hz, 1H),
4.26 (d, J=17.3 Hz, 1H), 4.19 (d, J = 16.6 Hz, 1H), 4.07 (d, J= 17.3 Hz, 1H), 3.83 (s, 3H), 3.67 (s,
6H), 3.54-3.43 (m, 2H), 3.13-3.04 (m, 1H), 2.99-2.88 (m, 2H), 1.47 (s, 9H); MS (ESI): 572 (M+H)".

tert-Butyl 2-(6-(2-fluoro-6-methylbenzyl)-3,7-dioxo0-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (79j)

LB 19e DERIEIZBNT, 2-7 BE-1-A FFT3-AFARUEBANRZT2-7 2%E-
1-7 A a3-2FN_RB U EHOWTRBROBEZITS Z 212k, /LAY 79 (37 mg,
18%) ZEMAERE L THT,

"H NMR (400MHz, CDCl3) 6 7.07 (td, J= 7.9, 5.8 Hz, 1H), 6.87 (br. d, J = 7.5 Hz, 1H), 6.81 (br. t,J
=9.2 Hz, 1H), 5.93 (s, 2H), 4.69 (d, J = 13.6 Hz, 1H), 4.37 (d, /= 13.6 Hz, 1H), 4.35 (d,J=17.3 Hz,
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1H), 4.34 (d, J = 16.4 Hz, 1H), 4.08 (d, J= 16.3 Hz, 1H), 4.02 (d, J= 17.3 Hz, 1H), 3.81 (s, 3H), 3.60
(s, 6H), 3.41-3.32 (m, 1H), 3.14-3.03 (m, 1H), 2.89 (dd, J= 14.5, 3.3 Hz, 1H), 2.77-2.66 (m, 2H), 2.12
(s, 3H), 1.47 (s, 9H); MS (ESI): 545 (M+H)".

tert-Butyl 2-(6-(2,6-dimethylbenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (79k)

LB 798 DEFIEICBWT, 2.7 /) 7= =LARa VBRI 2 T2,6-PAF LT ==L

Ao g E AW TREROBIEEZITO Z 212X (LAWY 79Kk (111 mg, 89%) Z MEAEAK L L
TS,
"H NMR (400MHz, CDCl3) § 7.00 (dd, J = 8.3, 6.5 Hz, 1H), 6.95-6.91 (m, 2H), 5.93 (s, 2H), 4.67 (d,
J=13.7Hz, 1H),4.36 (d, J=17.3 Hz, 1H), 4.35 (d, /= 13.7 Hz, 1H), 4.34 (d, /= 16.3 Hz, 1H), 4.09
(d,J=16.6 Hz, 1H), 4.04 (d, J=17.3 Hz, 1H), 3.83 (s, 3H), 3.58 (s, 6H), 3.35 (dd, /= 14.1, 12.0 Hz,
1H), 3.15 (dd, J=13.9, 2.6 Hz, 1H), 2.87 (dd, J = 14.4, 3.8 Hz, 1H), 2.80-2.71 (m, 1H), 2.67 (dd, J =
13.8, 11.5 Hz, 1H), 2.13 (s, 6H), 1.48 (s, 9H); MS (ESI): 541 (M+H)".

tert-Butyl 2-(6-(2-cyano-6-methylbenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (791)

LB 19e DERIEIZBNT, 2-7T BE-1-A FF T 3-AF AR AR ZT2-9— K-

3JATFNANRY = MU EHOCTREBEOBAEZITO Z LIk (LAY 791 (25.2 mg, 12%)
EPREGEEE L TR,
"H NMR (400MHz, CDCl3) 6 7.41 (dd, J= 7.7, 1.0 Hz, 1H), 7.30 (br. d, J= 7.7 Hz, 1H), 7.21 (t, J =
7.7 Hz, 1H), 5.88 (s, 2H), 4.81 (d, J=13.7 Hz, 1H), 4.46 (d, /= 16.2 Hz, 1H), 4.41 (d, J=17.3 Hz,
1H), 4.27 (d, J=13.7 Hz, 1H), 3.99 (d, /= 16.1 Hz, 1H), 3.96 (d, /= 17.2 Hz, 1H), 3.81 (s, 3H), 3.60
(s, 6H), 3.58 (dd, J=14.7, 12.2 Hz, 1H), 3.39 (dd, J = 14.3, 3.8 Hz, 1H), 2.94-2.81 (m, 2H), 2.65 (tt,
J=11.5,4.1 Hz, 1H), 2.17 (s, 3H), 1.48 (s, 9H); MS (ESI): 552 (M+H)".

tert-Butyl 2-(6-(2,6-difluorobenzyl)-3,7-dioxo0-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (79m)

LEW 192 DERIEIZBNT, 2-7 /) 7 x=bhn VBRI ZT26-Y 70407 ==

R AW TRBEOEEEZITH Z 212Xk 0. ALEW 79m (50 mg, 20%) % (A [H (A &
LT/,
"H NMR (400MHz, CDCl3) 6 7.20-7.11 (m, 1H), 6.83-6.75 (m, 2H), 5.98 (s, 2H), 4.62 (d, J = 13.7
Hz, 1H), 4.51 (d, J=13.6 Hz, 1H), 4.28 (d, /= 16.8 Hz, 1H), 4.19 (d, /= 17.3 Hz, 1H), 4.12 (d, J =
17.3 Hz, 1H), 4.12 (d, J = 16.8 Hz, 1H), 3.82 (s, 3H), 3.66 (s, 6H), 3.31-3.22 (m, 1H), 3.17-3.09 (m,
1H), 3.07-2.97 (m, 1H), 2.97-2.90 (m, 1H), 2.69 (dd, J = 14.2, 10.7 Hz, 1H), 1.47 (s, 9H); MS (ESI):
549 (M+H)".
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tert-Butyl  2-(6-(2-fluoro-6-(trifluoromethyl)benzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (79n)

LAY 19a DERIEICBWT, 237 ) 7z =Adha VBRI AT 2-7 v 4 a-6-(h ) 7

A B AF YT == a R O TCREROBEZIT 5 2 L1280 bE% 79n (35 mg,
21%) ZMEARFERE LT,
"H NMR (400MHz, CDCl3) 6 7.40 (br. d, J= 7.7 Hz, 1H), 7.35-7.28 (m, 1H), 7.14 (br. t, J = 8.8 Hz,
1H), 5.93 (s, 2H), 4.67 (d, /= 13.8 Hz, 1H), 4.42 (d, J=13.7 Hz, 1H), 4.29 (d, /= 16.8 Hz, 1H), 4.19
(d, /=173 Hz, 1H), 4.14 (d, J=16.9 Hz, 1H), 4.11 (d, J=17.3 Hz, 1H), 3.81 (s, 3H), 3.63 (s, 6H),
3.33-3.23 (m, 2H), 3.12 (tt, J = 11.3, 3.7 Hz, 1H), 2.91-2.81 (m, 2H), 1.48 (s, 9H); MS (ESI): 599
(M+H)".

tert-Butyl 2-(6-(2-chlorobenzyl)-7-oxo0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (80b)

{E&% 79b (106 mg, 0.194 mmol) 7 F 7 & Fu~7J > (2 ml) ERIZ, XU 2 —ildk

(56.3mg, 0.107 mmol) Z %, == T 2 KR Lo, ROSKZBIER £ L, 1§ 675Kk
BV UNFNAT AT v~ 7T 7 4 — (n-hexane : AcOEt = 80 : 20 — 60 : 40) (2 CH5HIT
HZ ik, L&Y 80b (96 mg, 88%) & MEMAE AL LT,
'H NMR (400MHz, CDCls) ¢ 7.28-7.23 (m, 1H), 7.17-7.08 (m, 2H), 6.96 (dd, J = 7.3, 2.0 Hz, 1H),
5.96 (s, 2H), 5.34 (d, J = 14.2 Hz, 1H), 4.90 (d, J = 16.1 Hz, 1H), 4.67 (d, J = 14.2 Hz, 1H), 4.66 (d,
J=17.3 Hz, 1H), 4.40 (d, J= 16.1 Hz, 1H), 3.90 (d, J= 17.3 Hz, 1H), 3.84 (s, 3H), 3.63 (s, 6H), 3.66-
3.53 (m, 1H), 3.33-3.24 (m, 1H), 3.14 (dd, J = 15.1, 4.9 Hz, 1H), 2.78-2.65 (m, 2H), 1.48 (s, 9H); MS
(ESI): 563 (M+H)".

tert-Butyl 2-(6-(2-methoxy-6-methylbenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (80e)

LA 80b DEFIEIZIBWNT, 79b 1282 T 79¢ Z AW CTRERDBEAEZITH Z &IT kY,
{EA % 80e (38 mg, 90%) Z MEAEIK L L CTE7-,
"H NMR (400MHz, CDCl3) § 7.06 (t, J = 7.9 Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 6.62 (d, J = 8.0 Hz,
1H), 5.88 (s, 2H), 5.37 (d, /= 14.1 Hz, 1H), 5.02 (d, /= 15.9 Hz, 1H), 4.72 (d, /= 17.3 Hz, 1H), 4.57
(d,J=14.1 Hz, 1H), 4.39 (d, J=15.9 Hz, 1H), 3.87 (d, /= 17.3 Hz, 1H), 3.82 (s, 3H), 3.73-3.64 (m,
1H), 3.70 (s, 3H), 3.55 (s, 6H), 3.06-2.94 (m, 2H), 2.85 (dd, J=13.7, 11.5 Hz, 1H), 2.51-2.40 (m, 1H),
2.05 (s, 3H), 1.48 (s, 9H); MS (ESI): 573 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-fluorobenzyl)-7-oxo0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (80f)
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{E&% 80b DA EIEIZE VT, 79b 1T 2T 79f # W CRBEDERIEEIT S Z &12 LD,
{EA % 80f (33 mg, 80%) = MEMAEKRE LT,

'H NMR (400MHz, CDCl3) 6 7.16-7.06 (m, 2H), 6.87 (ddd, J = 9.2, 7.9, 1.5 Hz, 1H), 5.90 (s, 2H),
533 (d, J=14.2 Hz, 1H), 4.98 (d, J= 16.2 Hz, 1H), 4.65 (d, J = 14.2 Hz, 1H), 4.64 (d, J = 17.3 Hz,
1H), 4.45 (d, J=16.2 Hz, 1H), 3.90 (d, J = 17.4 Hz, 1H), 3.83 (s, 3H), 3.74-3.65 (m, 1H), 3.63 (s, 6H),
3.32 (dt,J=13.4,3.2 Hz, 1H), 3.05 (dd, J = 15.2, 4.9 Hz, 1H), 2.84-2.76 (m, 1H), 2.76-2.66 (m, 1H),
1.48 (s, 9H); MS (ESI): 581 (M+H)"

tert-Butyl 2-(6-(2,6-dichlorobenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
ylacetate (80g)

LAY 80b DEFIEIZIBWNT, 79b (22T 79g Z AW CRBEDEIEEITH Z L1k,
L&) 80g (110 mg, 97%) Z HEAFEK L L THT-,
"H NMR (400MHz, CDCl3) § 7.19 (d, J= 8.8 Hz, 1H), 7.19 (d, J= 7.3 Hz, 1H), 7.08 (dd, J=8.8, 7.3
Hz, 1H), 5.89 (s, 2H), 5.36 (d, J= 14.3 Hz, 1H), 5.02 (d, /= 16.2 Hz, 1H), 4.65 (d, J=17.3 Hz, 1H),
4.60 (d, J = 14.2 Hz, 1H), 4.46 (d, J = 16.1 Hz, 1H), 3.89 (d, J = 17.3 Hz, 1H), 3.85-3.76 (m, 1H),
3.83 (s, 3H), 3.63 (s, 6H), 3.45 (dd, /= 13.9, 4.1 Hz, 1H), 3.06 (dd, /= 15.1, 5.0 Hz, 1H), 2.99 (dd, J
=13.9, 11.2 Hz, 1H), 2.87-2.77 (m, 1H), 1.48 (s, 9H); MS (ESI): 597 (M+H)"; HRMS (FAB) Calcd
for CogH34C1oN206S™ (MF): 596.1509; Found: 596.1500.

tert-Butyl 2-(6-(2-chloro-6-methylbenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (80h)

LA 80b DERIEIZIBUNT, 79b 12T 79h Z W CTRERDBEAEZIT S Z &IT kY,
{EA % 80h (24 mg, 86%) Z MEAEIK L L CTHE7-,
"H NMR (400MHz, CDCl3) § 7.14-7.10 (m, 1H), 7.03 (t, J = 7.7 Hz, 1H), 6.99-6.95 (m, 1H), 5.88 (s,
2H), 5.42 (d, J=14.2 Hz, 1H), 5.04 (d, J=16.1 Hz, 1H), 4.71 (d,J=17.4 Hz, 1H), 4.55 (d, J=14.2
Hz, 1H), 4.40 (d, J=16.1 Hz, 1H), 3.86 (d, J=17.3 Hz, 1H), 3.86-3.77 (m, 1H), 3.82 (s, 3H), 3.59 (s,
6H), 3.25 (dd, J=14.2,3.9 Hz, 1H), 3.09 (dd, J=15.1, 5.3 Hz, 1H), 2.91 (dd, /= 14.2, 11.3 Hz, 1H),
2.58-2.48 (m, 1H), 2.12 (s, 3H), 1.48 (s, 9H); MS (ESI): 577 (M+H)".

tert-Butyl 2-(6-(2-fluoro-6-methylbenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-
diazepan-1-yl)acetate (80j)

LAY 80b DA RIEIZHB T, 79b (22T 79 Z W CRBEOEIEEITH Z &1LV,
L& 80j (29 mg, 78%) ZHEEEK L LT/,
"H NMR (400MHz, CDCl3) 6 7.07 (td, J = 7.8, 5.9 Hz, 1H), 6.86 (br. d, J = 7.4 Hz, 1H), 6.79 (br. t,J
=8.9 Hz, 1H), 5.87 (s, 2H), 5.42 (d, J = 14.1 Hz, 1H), 5.02 (d, /= 15.9 Hz, 1H), 4.72 (d,J=17.3 Hz,
1H), 4.56 (d, J=14.1 Hz, 1H), 4.37 (d, J=16.1 Hz, 1H), 3.86 (d, J=17.3 Hz, 1H), 3.81 (s, 3H), 3.77-
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3.67 (m, 1H), 3.57 (s, 6H), 3.15-3.01 (m, 2H), 2.79-2.70 (m, 1H), 2.42-2.32 (m, 1H), 2.09 (s, 3H),
1.48 (s, 9H); MS (ESI): 561 (M+H)".

tert-Butyl 2-(6-(2,6-dimethylbenzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (80k)

L5 80b DA FIEIZIBNT, T9b IZR ATk 2V, £72, 7 h 7 Fr7 708X

Wormu AL o wpie UTHWTREROBIEZIT Y Z L2k, L&Y 80k (105 mg,
92%) Z MEAERE LT,
"H NMR (400MHz, CDCl3) § 7.02-6.97 (m, 1H), 6.93-6.89 (m, 2H), 5.88 (s, 2H), 5.42 (d, J = 14.1
Hz, 1H), 5.02 (d, /= 16.2 Hz, 1H), 4.73 (d, /= 17.4 Hz, 1H), 4.53 (d, /= 14.1 Hz, 1H), 4.40 (d, J =
16.1 Hz, 1H), 3.87 (d, J = 17.3 Hz, 1H), 3.83 (s, 3H), 3.73-3.64 (m, 1H), 3.56 (s, 6H), 3.20 (dd, J =
14.2,3.5 Hz, 1H), 3.04 (dd, J=14.9, 5.4 Hz, 1H), 2.67 (dd, J=14.3, 11.4 Hz, 1H), 2.52-2.41 (m, 1H),
2.11 (s, 6H), 1.48 (s, 9H); MS (ESI): 557 (M+H)".

tert-Butyl 2-(6-(2,6-difluorobenzyl)-7-oxo0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-1-
yDacetate (80m)

LA 80b DA FIEIZIBUNT,79b (242 T 79m & W CTRIBROEIEAIT S 2 L2k b,
{EA %) 80m (45 mg, 87%) % MEAER L LT,
"H NMR (400MHz, CDCl3) 6 7.20-7.11 (m, 1H), 6.81-6.73 (m, 2H), 5.93 (s, 2H), 5.29 (d, J = 14.2
Hz, 1H), 4.93 (d, J= 16.1 Hz, 1H), 4.72 (d, J = 14.2 Hz, 1H), 4.60 (d, /= 17.4 Hz, 1H), 4.46 (d, J =
16.2 Hz, 1H), 3.93 (d, /= 17.3 Hz, 1H), 3.83 (s, 3H), 3.67-3.56 (m, 1H), 3.63 (s, 6H), 3.24-3.19 (m,
1H), 3.08 (dd, J = 14.8, 4.3 Hz, 1H), 2.71-2.62 (m, 2H), 1.48 (s, 9H); MS (ESI): 565 (M+H)".

tert-Butyl 2-(6-(2-fluoro-6-(trifluoromethyl)benzyl)-7-0x0-3-thioxo-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)acetate (80n)

LA 80b DERIEIZIBUNT, 79b 12T 79n & W CRERDBEAEZIT S Z &I1T kY,
L& 80n (31 mg, 94%) Z MEEAEK L L TR,
"H NMR (400MHz, CDCl3) 6 7.39 (br. d, J = 7.8 Hz, 1H), 7.35-7.28 (m, 1H), 7.13 (br. t, J = 8.7 Hz,
1H), 5.89 (s, 2H), 5.34 (d, /= 14.2 Hz, 1H), 4.96 (d, /= 16.3 Hz, 1H), 4.65 (d, J = 14.3 Hz, 1H), 4.60
(d, /=173 Hz, 1H), 448 (d, J=16.3 Hz, 1H), 3.92 (d, /= 17.4 Hz, 1H), 3.82 (s, 3H), 3.69-3.58 (m,
1H), 3.61 (s, 6H), 3.45-3.34 (m, 1H), 3.06 (dd, J=15.4, 3.8 Hz, 1H), 2.84-2.72 (m, 2H), 1.48 (s, 9H);
MS (ESI): 615 (M+H)".

tert-Butyl  2-(6-(2-cyanobenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)acetate (81a)

{E&%) 79a (325 mg, 0.605mmol) A7 k7t K77 B3ml) AWKIZ, AU 2 —i3E (320
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mg, 0.605 mmol) ZA1Z ., =R T 1 KefilfEEE L7, RONKRZ B =T /L CAR L, fafnikig
KFET N U T LRI, KB X OB K CIER RS U, A8 2 SRR R Y o A
TR L, A ERE 52 2 LI K VLAY 80a DA (409 mg) % R pH Ak L
LTz, RRRIC K V1372 kA 80a DR (409 mg) OV 2 (5 ml) WHRIZ, K
BENN-DAFLE RT3V (115 ul, 1.49 mmol) 3 X OWEREER (340 mg, 2.04 mmol) %/l
Z. [RNEEEC 30 4rfBEHe Uiz, KINKAE=F LV CHINL, REYEZ S| L TRELE
%, AIREWIEHEE L, BN EEAFR—T L CHIN L, BEREYZ Sl L TR,
AREWTEEE LT SONTEREEZNH Y BTSNV BT A7 a~ N7 T 7 4 — (n-hexane:
AcOEt=70:30 — 35:65) [ZTHET D Z L1k, /LAY 81a (299 mg, 2 steps 85%) % %
HEOERE LTH,

'H NMR (400MHz, CDCl3) 6 7.53 (dd, J= 7.7, 1.1 Hz, 1H), 7.42 (td, J= 7.7, 1.4 Hz, 1H), 7.29-7.23
(m, 1H), 7.16 (br. d, J=7.5 Hz, 1H), 5.99 (s, 2H), 4.78 (d, J= 15.7 Hz, 1H), 4.64 (d, J= 13.3 Hz, 1H),
4.48 (d,J=15.7 Hz, 1H), 429 (d, J= 17.1 Hz, 1H), 428 (d, J= 13.4 Hz, 1H), 3.92 (d, J=17.1 Hz,
1H), 3.82 (s, 3H), 3.65 (s, 6H), 3.29-3.18 (m, 2H), 2.95 (dd, J = 14.7, 6.0 Hz, 1H), 2.86 (dd, J = 14.2,
8.3 Hz, 1H), 2.75-2.65 (m, 1H), 2.41 (s, 6H), 1.48 (s, 9H); MS (ESI): 580 (M+H)".

tert-Butyl 2-(6-(2-chlorobenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-trimethoxybenzyl)-
1,4-diazepan-1-yl)acetate (81b)

{b4A% 80b (92 mg, 0.16 mmol) D&V P> (2 ml) KT, KB T THEMASE (82 mg, 0.49
mmol) BELUNN-UAF/LE RZ T (25 pl, 0.33 mmol) ZN %, [RHIREET 3 Keff#ir L
7o BOSIR ZHifE—F )V CHIR L, Nz Sl L TBRE LR, AIREBIERE L, 5
ONTFREZ NH U BTSNV T 57 a~ 8757 4 — (n-hexane : AcOEt =85 : 15 — 60 :
40) ([ZTHRT D Z Lzl v, (LAWY 81b (83 mg, 86%) % MEEA L L T/,

"H NMR (400MHz, CDCl3) 6 7.29-7.23 (m, 1H), 7.14-7.05 (m, 2H), 7.02-6.96 (m, 1H), 5.98 (s, 2H),
4.75 (d, J=15.8 Hz, 1H), 4.60 (d, /= 13.3 Hz, 1H), 4.55 (d, /= 15.8 Hz, 1H), 4.28 (d, J = 13.3 Hz,
1H),4.26 (d,J=17.1 Hz, 1H), 3.95 (d, /= 17.1 Hz, 1H), 3.82 (s, 3H), 3.62 (s, 6H), 3.24-3.15 (m, 2H),
2.89 (dd, J = 14.6, 5.8 Hz, 1H), 2.79-2.64 (m, 2H), 2.41 (s, 6H), 1.48 (s, 9H); MS (ESI): 589 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81c)

bE 8la DERIEIZINT, 79a IZfZ T 79¢ &2 AW THBROEIEZITS Z L1280,
{E5%) 81¢ (83.2 mg, 2 steps 62%) ZIRFAFEIKR E L THT,
"H NMR (400MHz, CDCl3) J 7.06 (t, J = 8.2 Hz, 1H), 6.88 (dd, J = 8.2, 1.0 Hz, 1H), 6.65 (dd, J =
8.2,0.7 Hz, 1H), 5.91 (s, 2H), 4.85 (d, J = 15.7 Hz, 1H), 4.65 (d, J=13.3 Hz, 1H), 4.55 (d, J=15.7
Hz, 1H), 4.36 (d, J=17.1 Hz, 1H), 4.18 (d, /= 13.2 Hz, 1H), 3.89 (d, /= 17.1 Hz, 1H), 3.80 (s, 3H),
3.70 (s, 3H), 3.58 (s, 6H), 3.40-3.29 (m, 1H), 3.22-3.13 (m, 1H), 2.89 (dd, J = 13.4, 10.7 Hz, 1H),
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2.76-2.64 (m, 2H), 2.41 (s, 6H), 1.49 (s, 9H); MS (ESI): 619 (M+H)".

tert-Butyl 2-(3-(2,2-dimethylhydrazono)-6-(2-fluoro-6-methoxybenzyl)-7-ox0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81d)

L&) 81a DAERIEIZIBNT, 79a 1282 T 79d Z AW CTRERDEAEZITS Z &I1T kY,
L&) 81d (73.3 mg, 2 steps 63%) Z ¥ AE IR E L THE=,
"H NMR (400MHz, CDCl5) J 7.09 (td, J=8.3, 6.7 Hz, 1H), 6.61-6.51 (m, 2H), 5.94 (s, 2H), 4.77 (d, J
=15.8 Hz, 1H), 4.59 (d, J=13.2 Hz, 1H), 4.58 (d, /= 15.8 Hz, 1H), 4.27 (d, J=17.1 Hz, 1H), 4.24
(d, J=13.3 Hz, 1H), 3.95 (d, J=17.1 Hz, 1H), 3.80 (s, 3H), 3.71 (s, 3H), 3.59 (s, 6H), 3.28-3.18 (m,
1H), 3.10-2.99 (m, 1H), 2.80-2.62 (m, 3H), 2.41 (s, 6H), 1.49 (s, 9H); MS (ESI): 603 (M+H)".

tert-Butyl 2-(3-(2,2-dimethylhydrazono)-6-(2-methoxy-6-methylbenzyl)-7-ox0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81e)

LE 81b DEFIEIZISV T, 80b IZFRA T 80e & MW CTIHBRDEAMEZITS Z L1281,
L& 81e (34 mg, 88%) Z AR L LTI,
"H NMR (400MHz, CDCl3) § 7.03 (t, J = 7.9 Hz, 1H), 6.68 (d, J = 7.5 Hz, 1H), 6.61 (d, J = 8.0 Hz,
1H), 5.89 (s, 2H), 4.92 (d, J=15.7 Hz, 1H), 4.69 (d, /= 13.2 Hz, 1H), 4.49 (d, /= 15.6 Hz, 1H), 4.45
(d, J=17.1 Hz, 1H), 4.15 (d, /= 13.2 Hz, 1H), 3.82 (d, J = 17.1 Hz, 1H), 3.80 (s, 3H), 3.69 (s, 3H),
3.52 (s, 6H), 3.35 (dd, J=14.9, 12.3 Hz, 1H), 2.96 (dd, /= 13.6, 4.0 Hz, 1H), 2.81 (dd, J=13.7, 11.2
Hz, 1H), 2.70 (dd, J = 15.1, 6.0 Hz, 1H), 2.48-2.35 (m, 1H), 2.42 (s, 6H), 2.09 (s, 3H), 1.49 (s, 9H);
MS (ESI): 599 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-fluorobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81f)

L&) 81b DA FIEIZISVN T, 80b (T2 T 80f 2 W CIHERDEAMEZITS Z L1281,
BB 81F (25 mg, 83%) Z MEAFEKRE L TH7-,
"H NMR (400MHz, CDCl3) § 7.13-7.05 (m, 2H), 6.89-6.82 (m, 1H), 5.93 (s, 2H), 4.78 (d, J = 15.8
Hz, 1H), 4.63 (d, /= 13.2 Hz, 1H), 4.62 (d, /= 15.7 Hz, 1H), 4.28 (d, J=17.2 Hz, 1H), 4.24 (d, J =
13.3 Hz, 1H), 3.95 (d, J=17.1 Hz, 1H), 3.81 (s, 3H), 3.61 (s, 6H), 3.31 (dd, /= 14.1, 11.0 Hz, 1H),
3.21 (dt,J=12.9, 3.3 Hz, 1H), 2.85-2.68 (m, 3H), 2.42 (s, 6H), 1.49 (s, 9H); MS (ESI): 607 (M+H)".

tert-Butyl 2-(6-(2,6-dichlorobenzyl)-3-(2,2-dimethylhydrazono)-7-o0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81g)

L& 81b DERIEIZF VT, 80b (242 T 80g 2 MW TIHERDEAEZITS Z L1281,
{EAY 81g (92 mg, 88%) A AR E L THT-,
"H NMR (400MHz, CDCl3) § 7.18 (d, J= 8.5 Hz, 1H), 7.18 (d,J= 7.4 Hz, 1H), 7.05 (dd, J= 8.5, 7.4
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Hz, 1H), 5.91 (s, 2H), 4.83 (d, J = 15.7 Hz, 1H), 4.68 (d, J = 13.3 Hz, 1H), 4.61 (d, J= 15.7 Hz, 1H),
432 (d, J=17.1 Hz, 1H), 4.20 (d, J = 13.2 Hz, 1H), 3.93 (d, J = 17.1 Hz, 1H), 3.81 (s, 3H), 3.62 (s,
6H), 3.43 (dd, J=15.9, 13.1 Hz, 1H), 3.35 (dd, J = 13.8, 4.4 Hz, 1H), 2.98 (dd, J= 13.8, 10.2 Hz, 1H),
2.85-2.75 (m, 2H), 2.43 (s, 6H), 1.49 (s, 9H); MS (ESI): 623 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-methylbenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81h)

L& 81b DEFIEIZIN T, 80b (212 T 80h 2 MW THERDEMEZITS Z L1281,
B4 81h (17 mg, 71%) %= MEAEKE L THE7-,
"H NMR (400MHz, CDCl3) 6 7.12 (dd, J = 7.8, 1.0 Hz, 1H), 7.00 (t, J = 7.7 Hz, 1H), 6.97-6.93 (m,
1H), 5.89 (s, 2H), 4.92 (d, J=15.7 Hz, 1H), 4.73 (d, /= 13.3 Hz, 1H), 4.52 (d, /= 15.6 Hz, 1H), 4.41
(d, J=17.1 Hz, 1H), 4.16 (d, /= 13.3 Hz, 1H), 3.84 (d, J=17.1 Hz, 1H), 3.80 (s, 3H), 3.56 (s, 6H),
3.45 (dd, J = 14.9, 12.0 Hz, 1H), 3.17 (dd, J = 14.1, 4.1 Hz, 1H), 2.87 (dd, J = 14.1, 10.7 Hz, 1H),
2.80 (dd, J=14.9, 5.6 Hz, 1H), 2.59-2.48 (m, 1H), 2.42 (s, 6H), 2.13 (s, 3H), 1.49 (s, 9H); MS (ESI):
603 (M+H)".

tert-Butyl 2-(6-(2-chloro-6-cyanobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81i)

L& 8la DEFIEIZIHNT, 79a IR X T 791 Z AW THEROEMEZTTS Z 21280,
A 81i (15.5 mg, 2 steps 69%) % HEAHNRMIE & L 7=,
"H NMR (400MHz, CDCl3) 6 7.48 (dd, J = 8.0, 1.3 Hz, 1H), 7.44 (dd, J = 7.8, 1.3 Hz, 1H), 7.22 (t,J
=7.9Hz, 1H), 5.92 (s, 2H), 4.81 (d, /= 15.4 Hz, 1H), 4.75 (d, /= 13.3 Hz, 1H), 4.64 (d, J=15.4 Hz,
1H),4.27 (d, J=17.1 Hz, 1H), 4.20 (d,J=13.3 Hz, 1H), 3.99 (d, /= 17.2 Hz, 1H), 3.82 (s, 3H), 3.64
(s, 6H), 3.50-3.41 (m, 2H), 2.98-2.85 (m, 2H), 2.83-2.73 (m, 1H), 2.43 (s, 6H), 1.48 (s, 9H); MS (ESI):
614 (M+H)".

tert-Butyl 2-(3-(2,2-dimethylhydrazono)-6-(2-fluoro-6-methylbenzyl)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81j)

LAY 81b DARIEIZEB VT, 80b (212 T 80j ZHWCRBDEIEEZITH Z &1LV,
L& 81j (20 mg, 71%) ZHHE AR K E L TR,
"H NMR (400MHz, CDCl3) 6 7.03 (td, J = 7.8, 6.0 Hz, 1H), 6.85 (br. d, J = 7.4 Hz, 1H), 6.78 (br. t,J
= 8.8 Hz, 1H), 5.89 (s, 2H), 4.92 (d, /= 15.7 Hz, 1H), 4.72 (d, /= 13.3 Hz, 1H), 4.49 (d, J=15.6 Hz,
1H), 4.42 (d,J=17.1 Hz, 1H), 4.16 (d,J=13.3 Hz, 1H), 3.83 (d, /= 17.1 Hz, 1H), 3.80 (s, 3H), 3.54
(s, 6H), 3.40-3.31 (m, 1H), 3.02 (dt, J=13.9, 3.4 Hz, 1H), 2.83-2.66 (m, 2H), 2.47-2.31 (m, 1H), 2.42
(s, 6H), 2.11 (s, 3H), 1.49 (s, 9H); MS (ESI): 587 (M+H)".
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tert-Butyl 2-(6-(2,6-dimethylbenzyl)-3-(2,2-dimethylhydrazono)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81Kk)

L& 81b DEFIEIZIN T, 80b (22 T 80k 2 MW THERDEMEZITS Z L1281,
B4 81k (97.7 mg, 89%) % MEfafE (k& LT/,
"H NMR (400MHz, CDCl3) § 6.97 (dd, J = 8.4, 6.3 Hz, 1H), 6.93-6.88 (m, 2H), 5.88 (s, 2H), 4.95 (d,
J=15.6 Hz, 1H), 4.74 (d, J=13.6 Hz, 1H), 4.48 (d, /= 15.8 Hz, 1H), 4.46 (d, J=17.1 Hz, 1H), 4.13
(d, J=13.2 Hz, 1H), 3.81 (s, 3H), 3.81 (d, J = 17.2 Hz, 1H), 3.52 (s, 6H), 3.40-3.31 (m, 1H), 3.16-
3.10 (m, 1H), 2.77 (dd, J=14.7, 5.6 Hz, 1H), 2.63 (dd, J=14.1, 11.0 Hz, 1H), 2.42 (s, 6H), 2.45-2.38
(m, 1H), 2.13 (s, 6H), 1.49 (s, 9H); MS (ESI): 583 (M+H)".

tert-Butyl 2-(6-(2-cyano-6-methylbenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (811)

LE9 8la DEFAIEIZIHNT, 79a IR X T 791 Z W THBROEMEZ1TS Z 21280,
{bE% 811 (30.3 mg, 2 steps 73%) % M jiiRE & L TE,
"H NMR (400MHz, CDCl3) 6 7.38 (dd, J= 7.6, 0.8 Hz, 1H), 7.27 (br. d, J= 7.7 Hz, 1H), 7.18 (t, J =
7.7 Hz, 1H), 5.85 (s, 2H), 5.00 (d, J = 15.4 Hz, 1H), 4.80 (d, J = 13.3 Hz, 1H), 4.46 (d, /= 15.4 Hz,
1H), 4.45 (d, J=17.1 Hz, 1H), 4.11 (d, J=13.2 Hz, 1H), 3.81 (d, J = 16.8 Hz, 1H), 3.80 (s, 3H), 3.55
(s, 6H), 3.60-3.52 (m, 1H), 3.34 (dd, /= 14.1, 4.0 Hz, 1H), 2.89-2.77 (m, 2H), 2.43 (s, 6H), 2.40-2.31
(m, 1H), 2.16 (s, 3H), 1.49 (s, 9H); MS (ESI): 594 (M+H)".

tert-Butyl 2-(6-(2,6-difluorobenzyl)-3-(2,2-dimethylhydrazono)-7-o0xo0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81m)
L& 81b DG FIEIZH T 80b (2142 T 80m 2 W CIHBRDEIEEZATH Z LIk v,

{EA%) 81m (40 mg, 85%) % MEAfE K L LT,

"H NMR (400MHz, CDCl3) § 7.16-7.07 (m, 1H), 6.80-6.72 (m, 2H), 5.96 (s, 2H), 4.70 (d, J = 15.8
Hz, 1H), 4.65 (d, J=15.9 Hz, 1H), 4.57 (d, /= 13.3 Hz, 1H), 4.29 (d, /= 13.2 Hz, 1H), 4.20 (d, J =
17.1 Hz, 1H), 4.01 (d, J = 17.1 Hz, 1H), 3.81 (s, 3H), 3.63 (s, 6H), 3.27-3.17 (m, 1H), 3.14-3.06 (m,
1H), 2.84 (dd, J = 13.6, 5.4 Hz, 1H), 2.77-2.61 (m, 2H), 2.41 (s, 6H), 1.48 (s, 9H); MS (ESI): 591
(M+H)".

tert-Butyl 2-(3-(2,2-dimethylhydrazono)-6-(2-fluoro-6-(trifluoromethyl)benzyl)-7-0x0-4-(2,4,6-
trimethoxybenzyl)-1,4-diazepan-1-yl)acetate (81n)

L& 81b DEFIEIZIN T, 80b (22 T 80n & MW THERDEMEZITS Z L1280,
L& 81n (26 mg, 83%) Z MEEAEK L L TR,
"H NMR (400MHz, CDCl3) 6 7.37 (br. d, J = 7.9 Hz, 1H), 7.31-7.23 (m, 1H), 7.11 (br. t, J = 9.2 Hz,
1H), 5.93 (s, 2H), 4.72 (d, /= 15.8 Hz, 1H), 4.67 (d, /= 15.9 Hz, 1H), 4.66 (d, /= 13.3 Hz, 1H), 4.22
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(d,J=13.2 Hz, 1H), 4.22 (d, J = 17.2 Hz, 1H), 4.00 (d, J = 17.1 Hz, 1H), 3.80 (s, 3H), 3.61 (s, 6H),
3.33-3.21 (m, 2H), 2.88-2.74 (m, 3H), 2.42 (s, 6H), 1.48 (s, 9H); MS (ESI): 641 (M+H)".

2-(6-(2-Cyanobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-NV-(3-(1-methyl-1H-
pyrazol-4-yl)phenyl)acetamide (83a)

7 = —) (0.26 ml, 2.4 mmol) BEL kU 7L Al (3 ml, 39 mmol) Z{LA% 8la

(274 mg, 0.473 mmol) (ZH1 X, =R T 5 K[, 40°C T 20 R L=, RIS E Lo
ZHWTRE N E L, ZOBELZ 3E#RVIERL, SONIEEIC Y= F L= —T )L
A, T LR Z AB) 2 2 LI K 0B 82a DR (214mg) 2157, 1556
Ni-Ab&W 82a DHARMDOY 7 v A % 2mL), Biig—F /v Qml) RERICYA VT
o ELTFILT 2 (033 ml, 1.9 mmol), 3-(1- A FI/L-1H-E'F V' —Lbb-A L)T =V > (81
mg, 0.47 mmol) XY 1.7 mol/l ®7 v /LR AR CERIEKRY) (1.7 mol/l HEfE T T /LIAHR)
(0.83ml, 1.4mmol) Z ANz, IR T 15 Mg Lo, ISR AT F /L CHAR L, fafifix
fRKFT MU U LKEER, K, fafn Ik CIER S Lz, AE %2 Bk Y o AT
Wl R ARERE L, BoNEBEE NI VU DAV DT hra~ NI T 7 40— (n-
hexane : AcOEt=1:1% A#, MeOH Z# Bk L, A:B=95:5—-88:12) IZTHT L2
LTk, {LA Y 83a (224 mg, 2 steps 95%) EHEAE KR L LT,
'H NMR (400MHz, CDCl3) § 7.96 (br. s, 1H), 7.73 (d, J = 0.8 Hz, 1H), 7.67-7.62 (m, 2H), 7.61 (s,
1H), 7.53-7.44 (m, 2H), 7.35-7.17 (m, 4H), 6.30 (br. s, 1H), 4.56 (d, J = 16.3 Hz, 1H), 4.30 (d, J =
15.6 Hz, 1H), 4.19 (d, J = 15.6 Hz, 1H), 3.94 (s, 3H), 3.84 (d, J = 16.4 Hz, 1H), 3.64-3.47 (m, 3H),
3.42-3.33 (m, 1H),2.99 (dd, J = 14.1, 6.3 Hz, 1H), 2.31 (s, 6H); MS (ESI): 499 (M+H)"; HRMS (FAB)
Calcd for Co7H3NsO2" ([M+H]"): 499.2564; Found: 499.2543.

2-(6-(2-Chlorobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-methyl-1H-
pyrazol-4-yl)phenyl)acetamide (83b)

7 =Y —/b (0.143 ml, 1.31 mmol) BEL W~ Y 7L A aFERE (1.5 ml, 19 mmol) Z{bLEH
81b (77 mg, 0.13 mmol) (ZANZ. 60°C T 5 KefEfftHE L7z, BUSNK A Mbx % W TRIE T
B EL, Son-EEicy T ro—T v EMx TR E L, EIBERRET T —
valllOBRE EONEEREEED D Z LT LAY 82b OHARY (55mg) EET.
BFonizibat 82b DM AR DY 7 vr A& (2 mL) OBRENRRIC 3- (1-A F/V-1H-E 7
= Jbb-A L) T =V 2 (47.3 mg, 0.273 mmol), 1-G-PAFNAT I ) T EN)3-mF LT
VARV A X RIEEAM (52.4 mg, 0.273 mmol) AN %, =T 1| Kk Lz, ROSHRIZ AN
REBAKFT N U U LKIEIRE N Z ., BEgE= /LG U7-, ARE 2K, fafn &K ClEX
Ve, BOKRREET N U U N THRE W2 RIER £ Lz, BonicfkiEz NH > U 7w
BT L7 va~ ~7 T 7 ¢— (n-hexane: AcOEt=1:1% A%, MeOH # Bt & L. A:B=98:
2592:8) ICTHRITHZ Lick, LAY 83b (54 mg, 2 steps 81%) % EEAFE AL L TH
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7

'"H NMR (400MHz, CDCl3) 6 8.02 (br. s, 1H), 7.74 (d, J= 0.8 Hz, 1H), 7.65 (br. s, 1H), 7.61 (s, 1H),
7.40-7.30 (m, 2H), 7.30-7.15 (m, 5H), 6.26 (br. s, 1H), 4.57 (d, /= 16.3 Hz, 1H), 4.31 (d, /= 15.4 Hz,
1H), 4.20 (d, J = 15.6 Hz, 1H), 3.94 (s, 3H), 3.83 (d, J = 16.3 Hz, 1H), 3.66-3.53 (m, 1H), 3.49-3.27
(m, 3H), 2.88 (dd, J = 14.0, 7.7 Hz, 1H), 2.31 (s, 6H); MS (ESI): 508 (M+H)"; HRMS (FAB) Calcd
for C26H31CIN;O," ([M+H]"): 508.2222; Found: 508.2222.

2-(6-(2-Chloro-6-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83c)

LE 83a DERIEIZI VT, 8la ITfA T 8lc 2 MW THBRDEIEEZITS Z L1281,
L&) 83¢ (14.8 mg, 2 steps 21%) % MEEARFE R L L THE,
"H NMR (400MHz, CDCl3) 6 8.16 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.68 (br. s, 1H), 7.62 (s, 1H),
7.30-7.27 (m, 2H), 7.24-7.19 (m, 1H), 7.16 (t, J = 8.2 Hz, 1H), 7.01 (dd, /= 8.1, 1.1 Hz, 1H), 6.79
(dd, /= 8.3, 0.8 Hz, 1H), 6.31 (br. s, 1H), 4.55 (d, /= 15.9 Hz, 1H), 4.34 (d, /= 15.4 Hz, 1H), 4.23
(d,J=15.4 Hz, 1H), 3.93 (s, 3H), 3.90 (br. d, /= 15.9 Hz, 1H), 3.84 (s, 3H), 3.55-3.45 (m, 1H), 3.35-
3.25 (m, 3H), 3.16 (dd, J = 13.8, 10.5 Hz, 1H), 2.31 (s, 6H); MS (ESI): 538 (M+H)"; HRMS (FAB)
Caled for C27H33CIN7O5" ([M+H]"): 538.2328; Found: 538.2343.

2-(3-(2,2-Dimethylhydrazono)-6-(2-fluoro-6-methoxybenzyl)-7-o0xo-1,4-diazepan-1-yl)-/V-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83d)

L&) 83a DEFIEIZIHN T, 81a IR T 81d & W THEBRDEIEZITS Z L1281,
&% 83d (21.8 mg, 2 steps 36%) % MEEAFER L L THE,
"H NMR (400MHz, CDCl3) 6 8.17 (br. s, 1H), 7.74 (d, J = 0.6 Hz, 1H), 7.68 (br. s, 1H), 7.62 (s, 1H),
7.32-7.24 (m, 2H), 7.24-7.13 (m, 2H), 6.73-6.65 (m, 2H), 6.27 (br. s, 1H), 4.55 (d, /= 16.1 Hz, 1H),
4.35(d,J=15.4 Hz, 1H), 4.20 (d, J = 15.4 Hz, 1H), 3.93 (s, 3H), 3.87 (d, /= 16.1 Hz, 1H), 3.85 (s,
3H), 3.48-3.39 (m, 1H), 3.39-3.31 (m, 1H), 3.30-3.15 (m, 2H), 2.94 (dd, /= 13.7, 10.5 Hz, 1H), 2.31
(s, 6H); MS (ESI): 522 (M+H)"; HRMS (FAB) Calcd for C27H33FN7O5" ([M+H]"): 522.2623; Found:
522.2592.

2-(3-(2,2-Dimethylhydrazono)-6-(2-methoxy-6-methylbenzyl)-7-0x0-1,4-diazepan-1-yl)-~V-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83e)

LE ) 83b DEFIEIZIV T, 81b IZFRA T 8le &2 W THBRDEIEZITS Z &12K D,
A 83e (18 mg, 2 steps 66%) % MEA[E A L LT,
"H NMR (400MHz, CDCl3) 6 8.15 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.69 (br. s, 1H), 7.62 (s, 1H),
7.31-7.24 (m, 2H), 7.23-7.18 (m, 1H), 7.13 (t, /= 7.9 Hz, 1H), 6.82 (d, J= 7.5 Hz, 1H), 6.75 (d, J =
8.2 Hz, 1H), 6.40 (br. s, 1H), 4.55 (d, J = 15.8 Hz, 1H), 4.36 (d, J = 15.4 Hz, 1H), 4.21 (d, /=154
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Hz, 1H), 3.93 (s, 3H), 3.88 (d, J = 15.6 Hz, 1H), 3.84 (s, 3H), 3.43-3.27 (m, 2H), 3.27-3.10 (m, 2H),
3.01 (dd, J = 13.9, 10.2 Hz, 1H), 2.38 (s, 3H), 2.34 (s, 6H); MS (ESI): 518 (M+H)*; HRMS (FAB)
Calcd for CosHagN705" ([M+H]"): 518.2874; Found: 518.2870.

2-(6-(2-Chloro-6-fluorobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83f)

LA 83b DAERIEIZIBVT, 81b (2R AT 81f Z W TRERDEAEZIT S Z &IT kY,
A 83f (12 mg, 2 steps 64%) & MEAE A L L THT-,
"H NMR (400MHz, CDCl3) 6 8.03 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.68 (br. s, 1H), 7.62 (s, 1H),
7.32-7.25 (m, 2H), 7.23-7.15 (m, 3H), 7.03-6.96 (m, 1H), 6.29 (br. s, 1H), 4.55 (d, J = 16.2 Hz, 1H),
432 (d,J=15.4Hz, 1H), 4.24 (d, J=15.6 Hz, 1H), 3.94 (s, 3H), 3.91 (d, J= 16.2 Hz, 1H), 3.59-3.48
(m, 1H), 3.40-3.32 (m, 3H), 3.11-3.03 (m, 1H), 2.30 (s, 6H); MS (ESI): 526 (M+H)"; HRMS (FAB)
Caled for Co6H30CIFN;O," ([M+H]"): 526.2128; Found: 526.2095.

2-(6-(2,6-Dichlorobenzyl)-3-(2,2-dimethylhydrazono)-7-0xo-1,4-diazepan-1-yl)-NV-(3-(1-methyl-
1H-pyrazol-4-yl)phenyl)acetamide (83g)

LAY 83b DERIEIZB W T, 81b (22 T 81g Z W CRBDEIEEITH Z &1LV,
A% 83g (30 mg, 2 steps 88%) % MEMAEIR L L CTI57-,
"H NMR (400MHz, CDCl3) 6 8.10 (br. s, 1H), 7.74 (d, J = 0.6 Hz, 1H), 7.67 (br. s, 1H), 7.62 (s, 1H),
7.32 (d, J=7.9 Hz, 2H), 7.29-7.25 (m, 2H), 7.23-7.18 (m, 1H), 7.14 (dd, J = 8.4, 7.7 Hz, 1H), 6.31
(br. s, 1H), 4.55 (d, J=16.2 Hz, 1H), 4.33 (d, J = 15.4 Hz, 1H), 4.24 (d, J = 15.4 Hz, 1H), 3.93 (s,
3H), 3.92 (d, J=16.2 Hz, 1H), 3.68-3.59 (m, 1H), 3.51-3.41 (m, 2H), 3.36 (dt, /= 13.1, 3.9 Hz, 1H),
3.28 (dd, J = 14.3, 10.0 Hz, 1H), 2.30 (s, 6H); MS (ESI): 542 (M+H)"; HRMS (FAB) Calcd for
Ca6H30CLLN7O," ([M+H]"): 542.1833; Found: 542.1823.

(+)-2-(6-(2,6-Dichlorobenzyl)-3-(2,2-dimethylhydrazono)-7-0xo0-1,4-diazepan-1-yl)-V-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide ((+)-83g) and (-)-2-(6-(2,6-Dichlorobenzyl)-3-(2,2-
dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-methyl-1H-pyrazol-4-
yl)phenyl)acetamide ((—)-83g)

{b45%) 83g 13 CHIRALPAK ID (Daicel Chemical Industries) (28 : n-hexane : EtOH : E,NH
=50:50:0.1)Z HWTHELEZITV, (+)-83g 38 L UN(-)-83g 157,
(+)-83g: MEAA[E{A [a]) =+34° (c 0.50, CHCI;); '"H NMR (400MHz, CDCl3) J 8.30 (br. s, 1H), 7.73
(d, J=0.8 Hz, 1H), 7.66 (br. s, 1H), 7.59 (s, 1H), 7.31 (d, J = 8.0 Hz, 2H), 7.28-7.22 (m, 2H), 7.22-
7.16 (m, 1H), 7.14 (dd, J = 8.4, 7.7 Hz, 1H), 6.31 (br. s, 1H), 4.57 (d, /= 16.2 Hz, 1H), 4.37 (d, J =
15.6 Hz, 1H), 4.22 (d, J = 15.4 Hz, 1H), 3.92 (s, 3H), 3.89 (d, /= 16.2 Hz, 1H), 3.68-3.59 (m, 1H),
3.50-3.40 (m, 2H), 3.36 (dt, J = 13.2, 4.0 Hz, 1H), 3.27 (dd, J = 14.3, 10.2 Hz, 1H), 2.31 (s, 6H); MS
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(ESI): 542 (M+H)"; HRMS (FAB) Calcd for CagH30Cl.N70," ([M+H]"): 542.1833; Found: 542.1862.
(-)-83g: TEAEKR [a]] =—-34°(c 0.50, CHCl3); '"H NMR (400MHz, CDCl;) 6 8.26 (br. s, 1H), 7.73
(d, J=0.8 Hz, 1H), 7.66 (br. s, 1H), 7.60 (s, 1H), 7.32 (d, J = 8.0 Hz, 2H), 7.28-7.23 (m, 2H), 7.22-7.17
(m, 1H), 7.14 (dd, J = 8.4, 7.7 Hz, 1H), 6.31 (br. s, 1H), 4.56 (d, J = 16.2 Hz, 1H), 4.36 (d, J=15.6
Hz, 1H), 4.22 (d, J = 15.6 Hz, 1H), 3.92 (s, 3H), 3.90 (d, J = 16.2 Hz, 1H), 3.68-3.59 (m, 1H), 3.50-
3.40 (m, 2H), 3.36 (dt, J=13.1, 3.9 Hz, 1H), 3.27 (dd, J= 14.3, 10.0 Hz, 1H), 2.31 (s, 6H); MS (ESI):
542 (M+H)"; HRMS (FAB) Calcd for C26H30CI.N;02" ([M+H]"): 542.1833; Found: 542.1842.

2-(6-(2-Chloro-6-methylbenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-NV-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83h)

L&) 83b DERIEIZIN T, 81b 1T 2 T 81h 2 W THERDEIEZITS Z &12K 0,
{tE% 83h (9 mg, 2 steps 63%) & MEAE KL LT,
"H NMR (400MHz, CDCls) 6 8.02 (br. s, 1H), 7.74 (d, J = 0.6 Hz, 1H), 7.67 (br. s, 1H), 7.61 (s, 1H),
7.32-7.18 (m, 4H), 7.11-7.06 (m, 2H), 6.31 (br. s, 1H), 4.54 (d, /= 16.1 Hz, 1H), 4.32 (d, J=15.6 Hz,
1H), 4.24 (d, J=15.6 Hz, 1H), 3.94 (s, 3H), 3.91 (d, J = 16.1 Hz, 1H), 3.59-3.49 (m, 1H), 3.45-3.31
(m, 3H), 3.08 (dd, J = 14.4, 9.5 Hz, 1H), 2.41 (s, 3H), 2.30 (s, 6H); MS (ESI): 522 (M+H)"; HRMS
(FAB) Calcd for C27H33CIN7O2" ([M+H]"): 522.2379; Found: 522.2352.

2-(6-(2-Chloro-6-cyanobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83i)

L&) 83a DEFIEIZIHVT, 8la (T2 T 81i Z MW THEROEMEZTTS Z L1280,
&%) 83i (10.2 mg, 2 steps 83%) & MEAE IR L L THH-,
"H NMR (400MHz, CDCl5) 6 8.00 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.65 (br. s, 1H), 7.62 (s, 1H),
7.63-7.60 (m, 1H), 7.58 (dd, J = 7.8, 1.3 Hz, 1H), 7.31 (t, J = 8.0 Hz, 1H), 7.29-7.23 (m, 2H), 7.23-
7.18 (m, 1H), 6.36 (br. s, 1H), 4.54 (d, J=16.3 Hz, 1H), 4.35 (d, J = 15.6 Hz, 1H), 4.21 (d, J=15.6
Hz, 1H), 3.94 (s, 3H), 3.94 (d, J= 16.2 Hz, 1H), 3.71-3.57 (m, 2H), 3.55-3.40 (m, 2H), 3.18 (dd, J =
13.9, 8.0 Hz, 1H), 2.31 (s, 6H); MS (ESI): 533 (M+H)"; HRMS (FAB) Calcd for Cz7H30CIN3O,"
([M+H]"): 533.2175; Found: 533.2194.

2-(3-(2,2-Dimethylhydrazono)-6-(2-fluoro-6-methylbenzyl)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (83j)

LAY 83b DARIEIZE VT, 81b (22T 81j ZHW TR DEIEEITH Z &1LV,
{4 83j (10 mg, 2 steps 63%) % MEAE A L L TH7-,
"H NMR (400MHz, CDCl5) 6 8.00 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.68 (br. s, 1H), 7.62 (s, 1H),
7.32-7.18 (m, 3H), 7.12 (td, J = 7.9, 5.8 Hz, 1H), 6.98 (br. d, /= 7.7 Hz, 1H), 6.89 (br. t, J=9.0 Hz,
1H), 6.30 (br. s, 1H), 4.54 (d, J=16.1 Hz, 1H), 4.33 (d, /= 15.6 Hz, 1H), 4.22 (d, /= 15.6 Hz, 1H),
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3.94 (s, 3H), 3.90 (d, J = 16.1 Hz, 1H), 3.44-3.27 (m, 3H), 3.25-3.18 (m, 1H), 2.94 (dd, /= 13.9, 8.6
Hz, 1H), 2.39 (s, 3H), 2.31 (s, 6H); MS (ESI): 506 (M+H)"; HRMS (FAB) Calcd for C27Hs3FN;0,"
(IM+H]"): 506.2674; Found: 506.2695

2-(6-(2,6-Dimethylbenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-methyl-
1H-pyrazol-4-yl)phenyl)acetamide (83k)

L& 83b DEFIEIZENT, 81b 1T 2 T 81k Z W THEBRDEAEZITS Z L1281,
L& 83k (82.3 mg, 2 steps 98%) % MEEAE IR L LT,
"H NMR (400MHz, CDCls) 6 8.49 (br. s, 1H), 7.72 (d, J = 0.8 Hz, 1H), 7.67 (br. s, 1H), 7.57 (s, 1H),
7.26-7.21 (m, 2H), 7.20-7.14 (m, 1H), 7.08-7.00 (m, 3H), 6.27 (br. s, 1H), 4.49 (d, /= 16.3 Hz, 1H),
4.36 (d,J=15.7Hz, 1H), 4.27 (d,J=15.7 Hz, 1H), 3.93 (d, /= 16.3 Hz, 1H), 3.91 (s, 3H), 3.43-3.22
(m, 4H), 2.96-2.87 (m, 1H), 2.33 (s, 6H), 2.30 (s, 6H); MS (ESI): 502 (M+H)"; HRMS (FAB) Calcd
for CogH3sN702" ([M+H]"): 502.2925; Found: 502.2945.

2-(6-(2-Cyano-6-methylbenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-NV-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (831)

LE) 83a DEFIEIZISVT, 81b (TR T 811 2 W THBRDEIEZITS Z L1281,
{bE 831 (22.6 mg, 2 steps 90%) % MEAFEK L L THE7,
"H NMR (400MHz, CDCl3) 6 7.97 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.67 (br. s, 1H), 7.62 (s, 1H),
7.51 (br. d, J=7.7 Hz, 1H), 7.41 (br. d, J = 7.3 Hz, 1H), 7.30-7.23 (m, 3H), 7.23-7.18 (m, 1H), 6.38
(br. s, 1H), 4.54 (d, J = 16.2 Hz, 1H), 4.36 (d, J = 15.7 Hz, 1H), 4.21 (d, J = 15.7 Hz, 1H), 3.94 (s,
3H), 3.95 (d, J = 16.1 Hz, 1H), 3.56-3.43 (m, 4H), 3.10-3.02 (m, 1H), 2.44 (s, 3H), 2.32 (s, 6H); MS
(ESD): 513 (M+H)"; HRMS (FAB) Calcd for C2sH33NgO>" ([M+H]"): 513.2721; Found: 513.2725.

2-(6-(2,6-Difluorobenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-methyl-
1H-pyrazol-4-yl)phenyl)acetamide (83m)

L6 83b DA FIEIZHV T 81b (2R T 81m 2 W CIHBRDEIEEZATH Z LIk v,
{bE% 83m (34 mg, 2 steps quant.) Z HEAE K L LT/,
"H NMR (400MHz, CDCl3) 6 8.29 (br. s, 1H), 7.73 (d, J = 0.5 Hz, 1H), 7.66 (br. s, 1H), 7.59 (s, 1H),
7.29-7.15 (m, 4H), 6.93-6.84 (m, 2H), 6.30 (br. s, 1H), 4.57 (d, J=16.2 Hz, 1H), 4.36 (d, J=15.6 Hz,
1H), 4.21 (d, J=15.6 Hz, 1H), 3.92 (s, 3H), 3.86 (d, /= 16.3 Hz, 1H), 3.53-3.43 (m, 1H), 3.42-3.21
(m, 3H), 2.91 (dd, J = 14.2, 9.6 Hz, 1H), 2.31 (s, 6H); MS (ESI): 510 (M+H)"; HRMS (FAB) Calcd
for CogH30F2N702" ([M+H]"): 510.2424; Found: 510.2391.

2-(3-(2,2-Dimethylhydrazono)-6-(2-fluoro-6-(trifluoromethyl)benzyl)-7-oxo-1,4-diazepan-1-yl)-
N-(3-(1-methyl-1H-pyrazol-4-yl)phenyl)acetamide (83n)
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{E&% 83b DA FKIEIZEBWT, 81b 122 T 8In # W CRBRDERIEERTT S Z L12 kD,
L&) 83n (16 mg, 2 steps 78%) Z HEEAE A L L CTH57-,

'H NMR (400MHz, CDCl3) 6 8.03 (br. s, 1H), 7.74 (d, J = 0.8 Hz, 1H), 7.67 (br. s, 1H), 7.62 (s, 1H),
7.50 (br. d, J= 7.9 Hz, 1H), 7.41-7.33 (m, 1H), 7.30-7.19 (m, 4H), 6.28 (br. s, 1H), 4.54 (d, J = 16.2
Hz, 1H), 4.33 (d, J = 15.4 Hz, 1H), 4.22 (d, J = 15.4 Hz, 1H), 3.94 (s, 3H), 3.90 (d, J = 16.4 Hz, 1H),
3.60-3.50 (m, 1H), 3.47-3.38 (m, 1H), 3.38-3.32 (m, 2H), 3.08 (dd, J = 14.7, 9.6 Hz, 1H), 2.30 (s, 6H);
MS (ESI): 560 (M+H)"; HRMS (FAB) Calcd for Ca7H30FaN70," (IM+H]): 560.2392; Found:
560.2365.

tert-Butyl 2-(6-(4-chloro-2-methoxybenzyl)-3,7-dioxo-4-(2,4,6-trimethoxybenzyl)-1,4-diazepan-
1-yl)acetate (790)

LB 192 DAERKIEICBNT, 2-37 ) 72 =R u VBICR AT 4-7 8 82-2 h¥
7 =i a g O CTRBROBIEEZIT S Z LI12 X D , {LA 790 (270 mg, quant.) %15
7o
"H NMR (400MHz, CDCl;) 6 6.83 (d, J= 8.0 Hz, 1H), 6.78 (dd, /= 7.9, 1.9 Hz, 1H), 6.74 (d,J= 1.9
Hz, 1H), 6.00 (s, 2H), 4.64 (d, J=13.7 Hz, 1H), 4.42 (d, J=13.7 Hz, 1H), 4.26 (d, /= 17.3 Hz, 1H),
4.20 (d, J=16.7 Hz, 1H), 4.15 (d, J=16.6 Hz, 1H), 4.06 (d, /= 17.3 Hz, 1H), 3.84 (s, 3H), 3.73 (s,
3H), 3.65 (s, 6H), 3.23-3.08 (m, 2H), 2.97-2.87 (m, 2H), 2.50 (dd, J= 13.8, 9.8 Hz, 1H), 1.46 (s, 9H).

2-(6-(4-Chloro-2-methoxybenzyl)-3,7-dioxo-1,4-diazepan-1-yl)-N-(3-(1-methyl-1 H-pyrazol-4-
yl)phenyl)acetamide (85)

L&) 83b DERIEIZI VT, 81b IZfZ T 790 & MW THEBEDEIEZITS Z L1281,
{E5%) 85 (190 mg, 2 steps 83%) % 15%7-,
"H NMR (400MHz, CDCl3) 6 7.95 (br. s, 1H), 7.74 (d, J = 0.6 Hz, 1H), 7.68 (br. s, 1H), 7.61 (s, 1H),
7.31-7.25 (m, 1H), 7.24-7.18 (m, 2H), 7.09 (d, J = 7.9 Hz, 1H), 6.89-6.84 (m, 2H), 5.83 (br. s., 1H),
4.60 (d, J=17.4 Hz, 1H), 435 (d, J=15.3 Hz, 1H), 4.15 (d, /= 15.3 Hz, 1H), 3.94 (d, /= 17.1 Hz,
1H), 3.93 (s, 3H), 3.83 (s, 3H), 3.53-3.44 (m, 1H), 3.34-3.27 (m, 2H), 3.19 (dd, J=13.9, 5.6 Hz, 1H),
2.70 (dd, J = 14.0, 8.3 Hz, 1H).

2-(6-(4-Chloro-2-methoxybenzyl)-7-0x0-3-thioxo-1,4-diazepan-1-yl)-NV-(3-(1-methyl-1H-
pyrazol-4-yl)phenyl)acetamide (86)

L& 80b DEFIEIZIBNT, 790 ITRA T8 %, F£/o, NV 2a—RFEIcRxTr—Y
VRIEE RO TRBROBIEAZIT D 2 L2k V. (LA 86 (184 mg, quant.) & 1537,
"H NMR (400MHz, CDCl3) 6 7.97 (br. s, 1H), 7.86 (br. s, 1H), 7.75 (d, J = 0.4 Hz, 1H), 7.68 (br. s,
1H), 7.62 (s, 1H), 7.32-7.20 (m, 3H), 7.09 (d, J = 8.0 Hz, 1H), 6.89-6.85 (m, 2H), 4.87 (d, J=17.3
Hz, 1H), 4.56 (d, J=17.4 Hz, 1H), 4.41 (d, J=15.2 Hz, 1H), 4.14 (d, J= 15.3 Hz, 1H), 3.94 (s, 3H),
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3.85 (s, 3H), 3.59-3.49 (m, 1H), 3.47-3.32 (m, 2H), 3.20 (dd, J= 13.7, 5.5 Hz, 1H), 2.72 (dd, J= 13.9,
8.5 Hz, 1H); MS (ESI): 512 (M+H)".

2-(6-(4-Chloro-2-methoxybenzyl)-3-(2,2-dimethylhydrazono)-7-oxo-1,4-diazepan-1-yl)-N-(3-(1-
methyl-1H-pyrazol-4-yl)phenyl)acetamide (830)

L& 81b DEFIEIZISVNT, 80b (TR X T 86 &, E7z, B VUNIRATAK / —)b:

ThIeRRT7IY = 1:10 BEERZAOTRBROBIEEZITS ZLI2LD ., LB 830
(13.7 mg, 43%) Z MAEKE L THET,
"H NMR (400MHz, CDCI3) 6 8.06 (br. s., 1H), 7.74 (d, J = 0.6 Hz, 1H), 7.69 (br. s, 1H), 7.61 (s, 1H),
7.31-7.25 (m, 1H), 7.23-7.18 (m, 2H), 7.13 (d, J = 7.9 Hz, 1H), 6.89-6.84 (m, 2H), 6.27 (br. s, 1H),
4.54 (d,J=16.1 Hz, 1H), 4.32 (d, J=15.4 Hz, 1H), 4.18 (d, /= 15.4 Hz, 1H), 3.94 (s, 3H), 3.84 (s,
3H), 3.84 (d, J=16.4 Hz, 1H), 3.49-3.35 (m, 2H), 3.25-3.15 (m, 2H), 2.74 (dd, J=13.7, 8.3 Hz, 1H),
2.31 (s, 6H); MS (ESI): 538 (M+H)"; HRMS (FAB) Calcd for C27H33CIN;O5" ([M+H]"): 538.2328;
Found: 538.2343.

o R A IHOER

Mouse KLK7 B#5% PHL 55 430
Recombinant mouse KLK7 I enterokinase Z AV NT, 37 °C T 2 I 2 TIEMEIL L7, &
MAL L 7= recombinant mouse KLK7 % VT, recombinant human KLK7 (55— 5 —Hi% 1A

DEER) L RIREIZFHf 24T - 72,

R =0 FR
LB 83g &~ 7 2 KLK7 DA HE i iRty
L4 83g &~ A2 KLK7 OEAKRIZHOWTIL, ko 83g 1715 T Ot i bz
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