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, & (sugar), XA, s}t

B}l °FE A (targetable drug carrier)®A4 &34 Zgws Zu|dy

ﬂﬂﬂaﬂﬂ A, Eelstel ol golsske Sol)

E]‘ﬂ ﬁ]oﬂ, 01] 5o, & %E*& (po yactic ac1d)
A, ZEREEAHZE, oMY, ZFtolstol=mdd, &
T slol=g27e %bﬁuﬂ/‘é E5 TEHAG AZHE + o

o,
ob
Ir
Ho
(M Hz oo i
fu o opoh o (n

(
—

Bz
ol oX

4% AgAzE A%, g, qd P, 4% 5 2 s, g5 A, A
L dE Bl opbAcl, ESpiE Ei AF 2@delE, 2F ZucluelE, vhalg seohdlelE,
dlo|E, 2F obdElo|E, £F Fuelols Fol glon}, o]E® FRHE A oy,

SAARE AR, WY Ag2 oyt wWlEL o)

1 m
2
s
o
ofrt
o,
30
o
AW
o,
uf

il
o
o
tn
rr
sl
rlo
o
o
T
o

ool sghEe] qloo Alx T T, Ao tid EAelA WA 7] e RkeA 71E BEske 3o
gAo)AY W/me upEAE 4 gt} o]lE BAAHC HI 7S o]l&ToaM, oE E9], Protective Groups
in Orgamc Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective
Groups in Organic Synthesis, John Wiley & Sons, 1991¢)] 7|&% H37|E o|&3tozx A 4 o,
o] #31o] W& A&l o3 ¥ HAAC I, BIUE FHAQ Al A Gl 7] okl FA]

>ﬂl

A F

B RS o83 AAE 5 o
HE7] BE BIA 7)e, oF 33 dkgolA sishdelds g5t 8, #5719 sy wEge] o3 &4
o =L, BHEV|E, dF So], 45L& HIY], oYl B3], JlERYd BHEV], JtEEAA BE7]) 9@ ET A
Ho|E H3Z7|o|t},

H

Sk Z7le] "ig o= ofAlE (Ac), WIEY (Bz), WA (Bn, Bnl) B-HIEAEAIME oel2 (MEM), "
EAEYY [H2-(4-mEA D) A eE, DNT], wlSAHE "= o), HISAEZY [(4-vEA =)t
olgidded, M), p-wIEAMAE olel2 (PMB), wWHEwWE o=, II=d (Piv), HEZSIo|=23ed
(THP), E&Y (Egsddvd, Tr), A9 oHZ (o, EWEAL g2 (TNS), tert-FEtiolweddZ o
B2 (TBDMS), tert-FEriolfdAddAwE og2 (TOM), ¥ EgoliazazdAdd g2 (TIPS)); g o
HZ 2 o 5A9E o HZ (EE)o|t}.
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R‘I
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7] Aol A

2

(i) Rp & R, & 3 o], vihdsiAE R A8 425 713 dsrlolx, Adaixgo= -CO0H, -SOi,
EH
h

-P(0)(OH),, -C(0)-NH-OH, -OH ¥ ®H|Eaf}Z-5-d=ZHE A
(ii) Rp ¥ R 5-8¢4 delZAlo]Ze] UF-2A s AZAE LA 7]o]t},

‘o] (1,3-M1%To] 2 &-5-)WE | (3-Fh2RA A ME, D (4-7F2E A5 D)
u=

A6 SwAA, B wge, R
| Resn SRS (AR, AL S e S

A7 SWelA, B oo, K7, 247 dedoem A 4 ole, ofd, AFAeld, FEEAeld, Alohuo}
U, wzold, solmEAlold, dRAsEzold, AohuslHlzold, dzelol, sElelLold, ol
SAdE ol 2 AR ol ol Folx ForiH AuHE, All-16 W F I FW w5
e AT H)

A5 SWel A, ¥ wge, Kb 8] Hom mAM; Adgon Fbdon Agd 5 o, A% SW

R2

&7 Al A

(i) R 3 R, & shtb o), weAsHAE= RS AV & , AEAo R —-COOH, -SOH,
el
-1

-P(0)(OH),, —C(0)-NH-OH, -OH % H|Eg}ZH-5-d&25EH A
(i1) R ¥ Ry 5-8UA slHZAIo]E9 LE-2A A AF

(ii1) Rp ¥ Ry 5 31} o] Cis €, Cis EFA, EF22(Cs €2), EF22(Cs &2, EFLE,

FER, HEX, 0% g Aojmi o]Foj3 FogNE MAuHn

A8 ZHolA, L WP, R7F 13-aErtel $E-5-9, 372 BAHY, 1,3-HErhe] $5-5-2, 3-7h28A
A9, 472 BAA Y, 32BN EA Y, 3,5 FRE-4-Fo| EBAAY, 4-FREAY, 4-Alobes]
CAEFoRdd, 26Tl EFOR 4 BANY, 3-EFLRA4-TIBANY, 3-uHAAL, 405 A A,
~2EEAY R 4-EAYR ool TORNE AuUNE, A7 FW F 9o FHel 0E HFEL A
Fait,

A9 SHellA,

=

o

rlo

(i) R'o] (3-7t==Aw )Mol m, R'7}F Hol Ank:
(ii) R7F 3-7h2 2 A5 dola, R 7} Hel Auk;

(iii) R'o] (3-7t2=asid)meola, R @ RV} Hol ALk wi

(iv) K7} 3-7h22 A5 dela, R 2 R'7} 01, Al11-18 S0 3 o] Sde] ne sh§2e Az},

e EgE
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[0146] A20 WA, E Ao w s3tE-2, 7 vk s E,
0y OH 0. _OH HO O 0. _OH o
E j E/j i ] é (@JKOH
(o] o 0 0 0
HO. N HO N H°~NJK_,N HO. N HO. N
N N N N
H H H H H
@(OH é @ ﬁj’j éYO
[0147] : o cl _ L - _ &

z
Iz
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Ra¥i
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I
i
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e
o
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4 &, ds

]
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2. TEADCM, TIS, it

C 1. TEADMF, rt
2. TEA/DCM, TIS, it

O
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Fol == A oful 2}

N
H
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Ph)<

ol v

°
DMF, 1t
2. DBU, THF, rt
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1. TBTU, DIPEA,

=

L

et
Y
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, Z7Fe] Fmoc-obv|ents: EelE
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Scheme 1
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<

Scheme 2

B

F

o) Ax, &9 AA H IAL A

Fol =2 Ababat g4 7]

o

2. TFA/DCM, TIS, rt

3kaL; o] %

2. TFA/DCM, TIS, 1t
[e)

SA71aL;

r
12
A

F: 1. TEA, DMF, MW 120°C

E: 1. TEA, DMF, 1t
[s]
Eg"g Bod
=]

KOH

MeOH

MW, 80°C

=

Fol

=

9

IR, |
5 WAl
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T

Hal
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stol= (R'oll weh)
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[0172]

[0173]
[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
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W G/l
AT EE Vo 3gEe, ojniat dav 29l Zzbe] ddsto|=E HHI fu Fol wkgAl7|a, A, 4
E 5ol 2w EfoMEA HEsleluglelug A stal, A om Zulgke oM EAS e &, B
A7, %7 ol 93 &, 233 f1de Az, v AA 2 A AAE FyGeEH (E 6, F5
g Aok 3 Goll g8 F5HE 449 oinwal daHE fFEAE FE3 fujd £33 ¥, soj==4
olfl ol Fg2ol=el FY], dE Eo] AF WESAle|=2 Hrletn, ulEAsiAE $5E w7zt A
oz 80Col e molaZgolH A} dlo] EFES 7MA3 tg = Wb, f7] &vid 93 =&, 233
F7149 Az, &0 AA L A AAE 3o
AAld
A e gk A A9
Scheme 1
o
/T!Ph ! N A EPH 0
PR 0 HO Fmoc —= Ph” N0, NH;
2 RsRy 1. TBTU, DIPEA, B
DMF, rt 3Ry
2 DBU. THF, it
B 1. TEADMF, MW, 140°C
Mg 2. TEAIDCM, TIS, it
= or
Hal C 1. TEADMF, it
2 TFA/DCM, TIS, it
el
- LR
)
Ho‘ﬁ&w
RSRA/ |
R
-
WA

i

o

19 Fmoc-oFH] =4k (1 eq)S DMF (1 ml/mmol)ell §313}itl. Eg|dste]=F401ql (1 eq), TBIU (1 eq) %
DIPEA (2 eq)& AH7bslal, EFES ALelr 1.5 h wdkagin, wgEs 22 A, I HEEs
ARE FIl T vk, vholold olEl2e} AgFe] NaHC0; X3 F&No = vk, AFES THF (2
ml/mmol) el ThAl E-3lskaL, DBU (1.5 eq)& Astoltt. EFws ¢nd wW7A (TLC BRYHT, §74 30%) 4
2o wRksIYE. gulE SEATIA, JRES FHA AZnE I s FASIY (At
CHC13/MeOH 5 =7-Hl).

>

e B

HH Aol o3 5 A7te] EfE HE R fo] =AM (1 eq) & DMF (5 ml/mmol)oll &313kith. Egjodo}
9 (2.2 e ¥ FF WA FEol= (2.2 eq)E FHUVSIA, EFES A4 BHA) wEksgith, REEES 2
15 Eo

skal, EtOAc (3x25 mD)=2 FEsklth. 2T #F715S NaS0, AolM dxd & ARG, &7
(1.5 eq)& Aelstar, A2oA 22417t untegiv. 94

# & HPLCE AA|8}t} (Varian Prostar, Phenomenex Luna Ci5(2) AR,

¢

EAS =073, FFES M-
0.

04% TFA 3+ H,0/MeCN 5 =-H)).

A 5T 4o EfE Rod slo]=E5444E (1 eq)S DMF (3-5 ml/mmol)oll &35t oict. Eg]odo}
U (4 eq) T B WA TEolE (2.2 eq)E H7Veta, EFEL nlo]lARYo|Ho|A 2087F 140CE 7} 3+
WS ES B2 FASIaL, EtOAc (3x25 mD)E FE3AcE. 233 7155 NaS0, dollA Az & Sda

=z
Zed4d (1.5 eq)s Agste], A2 2417 a

=

*?

(@]

oh. Z™FE] CHCl,/TFA (1:1 v/v, 5 ml) 2 Ego]
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[0181]
[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

[0190]

ZIHSd 10-2018-0135002

Hkslith, 3 BERAS A7, JFFES Av-E3E HPLCE AAIsE Yt (Varian Prostar, Phenomenex
Luna Cis(2) A, 0.04% TFAZ} ¥ H.0/MeCN S =7-41) .
A AAld 2
G2 EAH D) E-[2- (3o =& A| o}r] 1 )-2-& Ao F ] opm| i [ Wl [l 224
A 1:2-op] =-N-E g g S A|-o}A| Eoln| =

52, Fmoc-Gly-OH (2.97 g, 10 mmol, 1 eq), EgE€slo|=FHolql (2.8 g, 10 mmol, 1 eq), TBTU
mmol, 1 eq), DIPEA (3.5 ml, 20 mmol, 2 eq) % DBU (2.2 ml, 15 mmol, 1.5 eq) & & &2

)

H

g, 10

Fo] Wb Ao wheb SAsbth. 8 1.4 g (42.1%), ESI-MS: m/z 243.2 [E=]9]’, 333.3 [M+H]; HPLC
T 2): rt 12.24% (100%).

~~ ~~ o
off’ i w -
ol

Pn

Al 20 3-[1E-7FEEA ) - [2-(8Fo] =5 Al o] i) -2- 5 Ax-ol d Jobm| e vl [l 24k

v

o] 3eE L, 2-oln-N-Eg g2 A|-olA|Eoln = (332 mg, 1 mmol, leq), tert-%-¥ 3-(FEZ=EHg)wlxo o]
E (499 mg, 2.2 mmol, 2.2 eq) ¥ TEA (305 wf, 2.2 mmol, 2.2 eq)E &% EZZ AlEstal, o]F = B
71w viel o] 2k @rT 2 Hu-EFHE HPLCY o3 HAE Fdqste], AT & 43 mg (12%,
TFA 9); ESI-MS: m/z 359.1 [M+H]+§ HPLC (5% 78] 2): rt 7.73% (97.4%); 1H—NMR, 400 MHz, DMSO d6: &
3.59 (s, 1.5H), 3.91 (s, 0.5H), 4.24-4.28 (m, 2H), 7.55-7.59 (m, 1H), 7.70-7.74 (m, 1H), 7.95-7.99 (m,
1H), 8.13-8.15 (m, 1H), 9.21-9.58 (m, 3H), 10.69 (s, 0.2H), 10.94 (s, 0.8H), 13.19 (br s, 1H).

Scheme 2 D
| Ir
Ph i & 1 Ph | \\_R‘l
Lo A Pno &
Ph” 0. NH, ——— P70 NH
NaBH,
T RR, MeOH " RiR
i
E: 1 TEA, DMF, it
2 TFAIDCM, TIS, it
Hal
ar
-
(3R,
F:1 TEA DMF, MW 120°C
2 TFA/DCM, TIS, rt
I
[ e,
o
1
HO. N
RsR
3 4| N .
/_ 2
e D
W Aol o8] $59 7A7te]l EeE wEE ol =HARE (1 ) NeOH (10 ml/mol)ol &85}, Tert-3
A S EIUUEACIE (1L o), 2 e AU FelnE Do), EHEL BeAA 2SR, 9
A d 2T A 30 ¢

W Dol o8 5% Ed BEE stol=Satt 24 (1 eq)E DNF (5 ml/ mmol)ell &sfativt. Eod
T (

obtl (1.1 eq) a3 Wld defol= (1.1 eq)E FH7bstal, Td=& HA2olA WA wwtedivt. wees 22
gMsta, EtOAc (3x25 m)= FE33Ith. =93t %71%% Na;S0, dellA Axd & SEAZG. AFE
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[0193]
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[0196]
[0197]

[0198]
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ZIHSd 10-2018-0135002

CHCI/TFA (1:1 v/v, 5 ml) B Ego]lAX 2 (1.5 eq)S A3t AoA 2412 gk & 3]y
2248 ZUAZHY. ARES AU|-E238& HPLC (Varian Prostar, Phenomenex Luna Ci5(2) ZA®, 0.04% TFA7}

ShE H0/MeCN FX=7H]) T ZEA A2utEy (22]7F, CHCly/MeOH S8 2 A A5 T},

o R

W Dol 93] 5% EjE Hod slo|=EAE A (1 eq)E DWF (5 ml/ mmol)ol] &35ttt Exjoldd
obql (1.1 eq) ’51]‘43—‘:— A4 detol= (1.1 eq) & H7FeHR, EF=S vlola=delH AL shofl 1527t
120C7HA 7+ sk, o7 YA ¥ weES B2 3A3lal, EtOAc (3x25 ml)E FE3I3ch. =33
715 NaS0s el A d4_1_ F =AY, AFE CHCl/TFA (1:1 v/v, 5 ml) 2 EfoliAx gy
(1.5 eq)& At A=A 2z Sk wykgl & 3y 245 Y. FFReEs A-23418&
HPLC (Varian Prostar, Phenomenex Luna C15(2) Z®H, 0.04% TFAZ} ¥ H0/MeCN F=8]) = ZA 2

2ZulE s (AEF}F, CHCly/MeOH FE=u]) 2 & A8kt
A AAA 7
H[A-FI2EAH D) E-[2- (3o =5 A| o}r] ) -2-& A~ ] opm| . T Wl & [l 224

o] HES WY Eoll whet tert-5F 3-[[[2-A-2-(EfEE A obr] ) ol D Jopu| . [-wE [l 2o o] E (0 D
- A7 %, 410 mg, 0.78 mmol, 1 eq), 4-BHZRuEMZA tert FE o~E]Z (234 mg, 0.86 mmol, 1.1
eq) 2 TEA (120 uf, 0.86 mmol, 1.1 eq)E &% 222 AL&38to] FAstaL, Au-&F & HPLCE AASHAT).
81 35 mg (12.5%, TFA 91); ESI-MS: m/z 359.1 [WHH]'; HPLC (%= T8 1): rt 7.01% (100%); H-NIR,
400 MHz, DMSO d6: & 3.18 (m, 2H), 4.00 (m, 4H), 7.49-7.63 (m, 3H), 7.69-7.75 (m, 1H), 7.89-7.99 (m,
3H), 8.02-8.14 (m, 1H), 9.35-9.37 (m, 1H), 10.60 (br s, 1H), 13.04 (br s, 2H).

Scheme 3 G

o 0
R\OJ{X}NH;C[ e R. )L()%N
n NaBH(OAC) 0" Wn

RaRy AcOH RyRy A
DCM [ I,
H: NH,OH"HC
KOH
MeOH
MW, 80°C
-
] P
o)
H N
O\H !
RsR
3 at| N -
N7 1
Wy G

ofu .4t o 2EH 2 (1 eq) ¥ 3l dulstol= (3 eq)E THolEZ2WE (20 ml/mmol) o] AEstaL, &F Eo}
AEA H23lo]=glo]l= (4 eq)9t FHufEe] ol EAS A, EFES Ao wa] mut L
o B Hrlste] @A3sEa, EtOAc (3x25 mD)E FE3FATE. 233 F7]152 NaS0, AollAl AZxs & kA
o, ARES TN a2uEadgged o FASI T (HeEl7F, #@EH/volod oHE FZ=Tul).

R

i)
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[0201]
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[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

SMS3 10-2018-0135002
W Goll o8 53 Zhzte] opm|imal o ~ElE FXA] (1 eq)E MeOH (6-10 ml)oll &&atitt. sto]=F Ao}
o= (3 eq)St AF HWELAIO|E (6 eq)E H7lstal, EFES nlolazgolHZ $4EE
2 ) 80CelAl 7FE33itt (Biotage® 7NAIAIY). Ao WZAIZl &, EHES =2 34353

b HClL 3] 808 Abgs) pH oF 82 xdsta, EFES EtOAc (3x25 mDE FEch. =¢3 &
Na,S0, Aol Axd & ZIAAY. AFES Av-234 HPLCE AAsAtH (Varian Prostar, Phenomenex

Luna Cis(2) AH, 0.04% TFAZ} &8 =791 H0/MeCN).

Aif

A HAl4 63
2-[H]2=(2,3-to] 3lo| =2-1,4- Ml ZT}o] £A1-6-d | g ) o}v] i | o &3l o] =&-4H4 (660)
A 1: wE 2-[8]~(2,3-t}o]slo] =2 -1, 4-Hl Zr}o] LAl -6-A | &l )olu] - Jol A H o] E
o] 313tE-S ZAl W AHE sfol=aFRZetol= (126 mg, 1 mmol, 1 eq), 1,4-#lFT}o]|2A-6-7}2H
o= (492 mg, 3 mmol, 3 eq) ¥ AF ETolAEA HEslo|mglo]= (848 mg, 4 mmol 4 eq)E S =
Agstel W Goll ke FAdSFQITH 48 322 mg (83,5 %), ESI-NS: m/z 386.9 [MHH]; HPLC (%=
rt 11.09% (97.2%)

ol
ﬂ'—’

S 20 2-[H]2=(2,3-t}e]ato] =& -1 4-wl Frho] £ Al-6-A v E) o}u] i | of Bha} o] = S AT

o] FFPEL wd 2-[H]2=(2,3-tho|dto| =R-1, - Z o] SAl-6-A v ") o] i Job A E] o] E (322 mg, 0.84
mnol, 1 eq), NH20H+HCI (175 mg, 2.5 mmol, 3 eq) % ZAF wlSAte]= (0.9 ml 30% in MeOH, 5 mmol, 6 eq)
2 29 2ae Ageta Wy ool wek ST, 48 35 mg (10.9%, TFA ¢1): ESI-NS: m/z 387.1 [MHIl';
HPLC (55 T 2): rt 9.75% (97.7%); H-MMR, 400 Mz, DMSO d6: & 3.41 (br s, 2H), 4.12 (br s, 4H),
4.26 (s, 8H), 6.89-6.99 (m, 4H), 7.04-7.09 (m, 2H), 10.88 (br s, 1H).

F7t AAe s

Ala] = 4:

AA e 1:4-[[(4-7F2 5 A 3 ) H E-[2- (Bl o] =FA| o}o| 1) -2-& -l D | o} w] 2= | v E [l 24

of BB WY BZ ol&dl W& wiel ol FASAT. FE: 12 mg (3.3%): ESI-NS: m/z 359.3 [MH]
HPLC (5% Tu] 2): rt 7.39% (100%); H-NMR, 400 MHz, DMSO d6: & 3.10 (s, 2H), 3.90 (s, 4i), 7.54
7.56 (m, 4H), 7.91-7.93 (m, 4H), 10.52 (br s, 1H), 12.94 (br s, 2H).

AAd 2:3-[[(3-FF2EA 3 d) HE-[2- (3} o] =FA| o}o| 1) -2-& A-o E | o} w] i | Wi E [l =4

o] SFES 7] Vle® vieh ol W A & BE ol&dte] FASAATE. & 43 mg (12.0%); ESI-MS: m/z
359.1 [MHI1'; HPLC (5% 9l 2): rt 7.73% (97.4%); H-NWR, 400 MHz, DMSO d6: & 3.24 (br s, 1H), 4.07

(br s, 3.1 H), 4.43 (br s, 0.9 H), 7.49-7.58 (m, 2H), 7.68-7.74 (m, 2H), 7.89-7.97 (m, 2H), 8.03 (br
s, 1.6H), 8.14 (br s, 0.4H), 10.64 (s, 1H), 13.06 (br s, 2H).

AA e 3:3-[[[2-(3to] =F Al opr] =) -2-S- 2o d o} 1| i |- & [l =4k
AAle] 20] BAE . S8 24 mg (10.7%); ESI-NMS: m/z 224.9 [M#H]; HPLC (&% 9 2): rt 3.84%

(99.1%); 1H—NMR, 400 MHz, DMSO d6: & 3.59 (s, 1.5H), 3.91 (s, 0.5H), 4.24-4.28 (m, 2H), 7.55-7.59 (m,
1), 7.70-7.74 (m, 1H), 7.95-7.99 (m, 1H), 8.13-8.15 (m, 1H), 9.21-9.58 (m, 3H), 10.69 (s, 0.2H),
10.94 (s, 0.8H), 13.19 (br s, 1H).

AAle] 4:2-[A]2(1,3-lE T} o] £E&-5-d W E) o}r| = |- &3] =54

o] B3O W BE ol ga ALd wlel wol FASNYTE. F&: 56 mg (11.9%); ESI-MS: m/z 359.1 [M+H]';

HPLC (&% T4 2): rt 10.03% (100%); 1H—NMR, 400 MHz, DMSO d6: & 3.40 (s, 2H), 4.12 (br s, 3H), 4.33
(br s, 1H), 6.06-6.07 (m, 4H), 6.96-7.03 (m, 4H), 7.09-7.13 (m, 2H), 9.51 (br s, 1H), 10.67-10.85 (m,
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

SIH=3dl 10-2018-0135002

1.

AA e 5:2-[HA[(3-HBA ) dE] o} = ]-o &&lo] =2 4HAL

o] §FEe WY BZ o] gd] AL ule} o] FASATE. & 102 mg (23.0%); ESI-MS: m/z 331.1 [MHI]';
HPLC (3% ] 2): rt 10.85% (100%); H-NMR, 400 MHz, DMSO d6: & 3.35 (br s, 2H), 3.77 (s, 6H), 4.10
(br s, 3H), 4.38 (br s, 1H), 6.94-7.13 (m, 6H), 7.31-7.38 (m, 2H). 10.78 (br s, 1H).

AA ¢ 6:3-[[[2-(Blo] EF A olu] = )-2-& A~ E]-[(4-HEA # D)W E o}u| = ]-H & Tl =4k

o] FEL A7 7led uiet Zo] WY D & EE o]&3te AT & 84 mg (36.7%); ESI-MS: m/z
345.5 [MHI]: HPLC (3% ) 2): rt 8.72% (98.2%): H-NMR, 400 MHz, DMSO d6: & 3.30-3.43 (m, 2H),
3.78 (s, 3H), 4.07-4.49 (m, 4H), 6.96-7.01 (m, 2H), 7.39-7.47 (m, 1H), 7.52-7.59 (m, 2H), 7.71-7.78

(m, 1H), 7.94-8.00 (m, 1H), 8.09-8.19 (m, 1H), 9.02-9.43 (m, 1H), 10.62-10.75 (m, 1H), 13.12 (br s,
1H).

AAd 7:3-[[(4-Ft2 B A H L) v E-[2- (8] EF Ao} v = )-2-& Ao & | o} v| = | o & [l 2A4)
o] 3gEL A7 7]EE uvie}l To] WHH D & EE o] &35t fASATE. 8 35 mg (12.5%); ESI-MS: m/z
359.1 [MHH]"; HPLC (5% 98] 1): rt 7.01% (100%): H-NMR, 400 MHz, DMSO d6: & 3.18 (m, 2H), 4.00 (m,

4H), 7.49-7.63 (m, 3H), 7.69-7.75 (m, 1H), 7.89-7.99 (m, 3H), 8.02-8.14 (m, 1H), 9.35-9.37 (m, 1H),
10.60 (br s, 1H), 13.04 (br s, 2H).

AN ¢ 8:3-[[[2-(3lo] EE A o}u| i )-2-L A-o & |-[ (4-v}o] | D) | & Jo}u| 1 ]-w & ]l =)
o] =S 47| 71&d uel go] MY D & ES o] &3te] FA3AT. & 60 mg (40.3%); ESI-MS: m/z
391.9 [MHI]": HPLC (3% W) 1): rt 11.57% (100%): H-NMR, 400 MHz, DMSO d6: & 3.89-4.50 (m, 6H),

7.39-7.42 (m, 1H), 7.46-7.63 (m, 5H),7.68-7.79 (m, 5H), 7.92-7.99 (m, 1H), 8.09-8.20 (m, 1H), 9.33 (br
s, 1H), 10.71 (s, 1H), 13.05 (br s, 1H).

AA G 9:3-[[[2-(BFo| EF A ohv] =) -2-S - |- [ (4-Z 2 Z A d ) D [ o] = |- D [l 4L
°of atEe 47l 71Ed vheh o] WH D & FE ol&ste] ST, & 110 mg (55.3%); ESI-NS: m/z
373.4 DH]' HPLC Cs% T )¢ rt 10.20% (97.34%): H-NMR, 400 MHz, DNSO d6: & 0.98 (t, 3H, J=7.5

Hz), 1.73 (q, 2H, 3J=7.5 Hz), 3.84-4.45 (m, 8H), 6.94-6.99 (m, 2H), 7.36-7.45 (m, 2H), 7.52-7.59 (m,
1), 7.71-7.76 (m, 1H), 7.93-8.00 (m, 1H), 8.08-8.19 (m, 1H), 9.08 (br s, 1H), 10.74 (s, 1H), 13.10
(br s, 1H).

AAd 10:3-[[(3-ZEF L E-4-H|FA-H D) d - [2-(FFo]| =FA| o}n] = )-2-S-A-of| & o} v = || F [l =
o] g3Ee A7) 7|&H uie} o] W D & FE o] 83le] ATt 8 95 mg (34.3%); ESI-MS: m/z
363.1 [M+H]+; HPLC (H% ¥ 1): rt 8.40% (97.78%); 1H—NMR, 400 MHz, DMSO d6: & 3.84-4.06 (m, 9H),

7.14-7.40 (m, 3H), 7.50-7.58 (m, 1H), 7.69-7.75 (m, 1H), 7.90-8.14 (m, 2H), 10.68 (s, 1H), 13.06 (br
s, 1H).

Al 11:3-[[(2,6-T0] EF 2 2-4-H A -3 ) W - [2-(B}o] =F A o}v| i) -2-F - D ] o} v] = [ Wl & Tl =4

22

o] s}ES 7| 7i&Ed el Zo] WY D & FE ol &ste] FASIUTY. & 40 mg (17.0%); ESI-MS: m/z
380.9 [M#H]; HPLC (5% ) 1): rt 9.36% (97.7%); H-NMR, 400 MHz, DMSO d6: & 3.77-3.83 (m, 5l),

3.92-3.93 (m, 4H), 6.72-6.84 (m, 2H), 7.44-7.48 (m, 1H), 7.62-7.64 (m, 1H), 7.84-7.87 (m, 1H), 7.95-
7.97 (m, 1H), 10,47 (s, 1H), 13,00 (br s, 1H).

AAe] 12:3-[[(2R)-2- (3| EFAI 7L E D) 9| S -1-d | A & [l =4t
ol stg=2 47l 7led wbsh ol WR A & FE ol&ste] AT, & 31 mg (25.0%): ESI-MS: m/z

265.3 DIl : HPLC (5% Tl 2): rt 3.764% (99.9%); lH—NMR, 400 MHz, DMSO d6: & 1.82-1.90 (m, 2H),
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[0237]

[0238]

[0239]

[0240]

[0241]
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[0244]
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2.02-2.14 (m, 1), 2.33-2.43 (m, 1), 3.48-3.54 (m, 2H), 3.93-4.02 (m, 1H), 4.36-4.60 (m, 2H), 7.57
(t, 1, '1=7.5 Hz), 7.71-7.75 (m, 1), 8.00 (d, 1H, 'J=7.9 Hz), 8.12-8.15 (m, 1), 9.29 (br s, 1H),
11.08 (br s, 1H), 13.19 (br s, 1H).
A 13:3-[[(29)-2-(3lo| =& A7l Rd) I g d-1-d | v d |l =4t

o] 33EL2 7] 7led ukel Zo] WY A & FE o]&3to AT & 67 mg (42.2%); ESI-MS: m/z
265.2 [M+H] ; HPLC (%= ) 2): rt 3.71% (100%); 1H—NMR, 400 MHz, DMSO d6: & 1.84-1.91 (m, 2H),
2.05-2.12 (m, 1H), 2.34-2.41 (m, 1H), 3.25-3.34 (m, 2H), 3.97-4.02 (m, 1H), 4.35-4.60 (m, 2H), 7.57
(t, 1H, 3J=7.5 Hz), 7.71-7.75 (m, 1H), 8.00 (d, 1H, 3J=7.5 Hz), 8.12-8.15 (m, 1H), 9.30 (br s, 1H),
11.09 (s, 1H), 13.18 (br s, 1H).

AAe 14:3-[[[2-(Bto] =FA o}v| i) -2-& 2o D |- [ (3-H| F A # ) W D ] o}v| = - D |l =4k

o e A7 7lsd npsk #o] WY D & FE o]&stol skt & 150 mg (36.7%); ESI-MS: m/z

345.1 [WH]': HPLC Cs% 9] 1)t rt 8.21% (98.6%): lH—NMR, 400 MHz, DMSO d6: & 3.27 (s, 2H), 3.76-

4.47 (m, 7H), 6,90-6.93 (m, 1H), 7.00-7.11 (m, 2H), 7.28-7.37 (m, 1H), 7.50-7.58 (m, 1H), 7.69-7.76
(m, 1H), 7.91-7.98 (m, 1H), 8.07-8.17 (m, 1H), 10,68 (s, 1H), 13.07 (br s, 1H).

AAle] 15:2-[H]2[(4-HEA s D) Al D [ opv] = 1o &-3fo] =544

o] aeEe A7) 7]&® ulel o] W BE o] &3lY FASATF. 48 40 mg (7.7%); ESI-MS: m/z 331.4
DHH]S HPLC (55 90 10 rt 9.63% (89.7%); H-NMR, 400 MHz, DMSO d6: & 3.75-3.80 (m, 6H), 3.98-
4.45 (m, 6H), 6.93-7.16 (m, 6H), 7.30-7.40 (m, 2H), 10.75 (br s, 1H).
AN 16:2-[[[2-(3o] EF A o}r] i )-2-& - ]-[ (4-F| S A H ) W & o] = |-l ]l =44

o] FFEL AV sed uie} ol W D & FE o]g3ste] FAEAUTE. F&: 23 mg (6.7%); ESI-MS: m/z
345.3 MHID; HPLC (5% 78] 2): rt 9.31% (100%); H-NMR, 400 MHz, DMSO d6: & 3.46-3.52 (m, 2H),

3.78-3.79 (m, 3H), 4.22-4.35 (m, 2H), 4.54-4.70 (m, 2H), 6.97-7.03 (m, 2H), 7.39-7.49 (m, 2H), 7.53-
7.70 (m, 3H), 7.95-8.02 (m, 1H), 9.20-9.51 (m, 1H), 10.58-10.78 (m, 1H).

AAl 17:3-[[F-[2-(3Fo| =& A o} i )-2- i E |-o}v = [ [ =4

of gtz A7) 7w wkeh Zol WY D & FE o8t FAIE. & 160 mg (76.4%); ESI-MS: m/z
315.0 [WH]: HPLC G5 T 1)@ rt 7.63% (1008); H-NWR, 400 Mz, DMSO d6: & 4.01-4.39 (m, 6H),
7.34-7.76 (m, 7H), 7.91-8.18 (m, 2H), 8.98 (br s, 1H), 10.65 (s, 1H), 13.08 (br s, 1H).

AAld 18:3-[[[2-(Flo]| =EFAlo}r| )-2-& 2~ |- (p-B - &) o] = | o & |l ZAY
o] 33EL A7) 7]&H Biel o] M D & FE o]&3le] e, S8 150 mg (68.6%); ESI-MS: m/z
329.1 [MHH]: HPLC (3% T8} 1): rt 8.723 (100%): H-NMR, 400 MHz, DMSO d6: & 2.31 (s, 3H), 3.70-

4.44 (m, 6H), 7.18-7.40 (m, 4H), 7.49-7.57 (m, 1H), 7.69-7.76 (m, 1H), 7.89-8.15 (m, 2H), 8.98 (br s,
1H), 10,61 (s, 1H), 13.05 (br s, 1H).

A 19:3-[[(4-Aobs )M E-[2-(SHo] EF A opv] ) -2-Sh-c [ opw] ]| ]9l 24F
°of stgtee 471 Zlwd vieh Zo] WW D & FE ol&ste] SIStk 8 200 mg (88.5%); ESI-MS: m/z
340.1 WH]'; HPLC (5% 9 1) rt 8.88% (100%); H-MUR, 400 MHz, DNSO d6: & 3.10 (s, 2H), 3.88-

3.92 (m, 4H), 7.44-7.53 (m, 1H), 7.61-7.71 (m, 3H), 7.81-8.06 (m, 4H), 10.54 (s, 1H), 12.98 (br s,
).

AA o) 20:3-[[(4-F225D) | D-[2-(So] == Al o}v] 12)-2-& 2o & ov] e | ] R | W22
of BB 4] /1%H vhsh @ol W D & FE o dke] FAAAL. FE: 170 mg (71.08); ESINS: n/z
349.2 [M+H]+§ HPLC (&% 8] 1)@ rt 9.55% (97.0%); 1H—NMR, 400 MHz, DMSO d6: & 3.18 (s, 2H), 3.93-
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[0249]
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3.99 (m, 4H), 7.35-7.60 (m, 5H), 7.64-7.74 (m, 1H), 7.87-8.14 (m, 2H), 10.61 (s, 1H), 13.03 (br s,
1) .
AA e 21:3-[[(4-EF 223 d) i E-[2-(Blo| =F Al ofr| :o)-2-S A~ B ] ohm| = v [l 24
o] slgEe A7 7]&H upel o] W D & FE o]&ale] FASIATH. 8 150 mg (59.0%); ESI-MS: m/z
333.2 MHI]; HPLC (5% 9] 1)@ rt 8.21% (100%); TH-NMR, 400 MHz, DMSO d6: & 3.98-4.04 (m, 4H),

4.34-4.40 (m, 2H), 7.19-7.28 (m, 2H), 7.47-7.57 (m, 3H), 7.69-7.75 (m, 1H), 7.90-8.15 (m, 2H), 8.99
(br s, 1H), 10.65 (s, 1H), 13.05 (br s, 1H).

AN 22:3-[[1,3-E o] §&-5-A oD~ [2- (3o EZ Aol )-2- S 2ol F o] - W T
o] agtE2 7] 7l&EH wukek go] HhH D & FE o &3t AT, & 210 mg (76.6%); ESI-MS: m/z
359.2 [MHH]"; HPLC (3% T8} 1): rt 7.95% (100%): H-NMR, 400 MHz, DMSO d6: & 3.85-4.43 (m, 6H),

6.02-6.06 (m, 2H), 6.89-7.00 (m, 2H), 7.06-7.10 (m, 1H), 7.51-7.58 (m, 1H), 7.70-7.76 (m, 1H), 7.91-
7.99 (m, 1H), 8.05-8.16 (m, 1H), 9.07 (br s, 1H), 10.70 (s, 1H), 13.07 (m, 1H).

A 23:2-[1,3-dZt}o] &&-5-L v E-[ (4~ EA-8 Q) vl ] o}u| =] o] €} 5} o] =244
o] 3tEL 7] 71Ed vk Zo] W D & FE o|&3ste] FASIY. & 195 mg (58.9%); ESI-MS: m/z
121.1 IN-CoouN:0,1"5 345.3 [M#H1; HPLC (s ) 1): rt 9.075 (100%); H-NMR, 400 MHz, DMSO d6: &

3.35-3.45 (m, 2H), 3.74-3.80 (m, 3H), 4.06-4.40 (m, 4H), 6.06-6.08 (m, 2H), 6.96-7.04 (m, 4H), 7.10-
7.14 (m, 1H), 7.42-7.49 (m, 2H), 9.12 (br s, 1H), 10.84 (br s, 1H).

AAld 24:2-[(4-HFA D) A E-(p-S D E)-ov| ] o dsto] =544t
°of & A7l 71=d whep 2ol WW D & FE ol&sto] FASSITh. & 170 mg (56.3%); ESI-MS: m/z
121.1 M-CiHiNo0,]'s 315.3 [WHI'; HPLC (5% ] 1: rt 9.92% (1008); H-MWR, 400 MHz, DNSO d6: &

2.33 (s, 3H), 3.33-3.40 (m, 2H), 3.71-3.83 (m, 3H), 4.05-4.45 (m, 4H), 6.98-7.02 (m, 2H), 7.24-7.28
(m, 2H), 7.38-7.49 (m, 4H), 9,16 (br s, 1H), 10.82 (br s, 1H).

AAld 25:2-[(4-EF 2299 L-[(4-HEA s d)-H D ]otv] =] @] =544
of gtz A7) 7led wheh Zol WY D & FE o8t FAslE. & 210 mg (68.6%); ESI-MS: m/z
1211 [CHGFN0,1 5 341.3 [MNal'; HPLC G52 ¥l 1): rt 9.15% (100%); H-NVR, 400 Miz, DMSO d6: &

3.26-3.47 (m, 2H), 3.73-3.79 (m, 3H), 4.01-4.38 (m, 4H), 6.97-7.02 (m, 2H), 7.23-7.31 (m, 2H), 7.40-
7.62 (m, 4H), 9.05 (br s, 1H), 10.77 (br s, 1H).

A4 26:2-[(4-2 223 d) A E-[(4-AFA = d)-md Jo}v| =] &to] =544t
o] tFEE A7l 71Ed vheh Zo] LW D & FE ol&3te] FASISITE. 8 153 mg (47.5%); ESI-MS: m/z
121.1 [M-CHCING, 5 357.3 [Nal's HPLC (5% 8l D): rt 10.20% (100%); H-NIR, 400 MHz, DNSO d6:

§ 3.24-3.40 (m, 2H), 3.75-3.81 (m, 3H), 3.98-4.43 (m, 4H), 6.96-7.01 (m, 2H), 7.39-7.62 (m, 6H), 9.10
(br s, 1H), 10.74 (br s, 1H).

AA ¢ 27:2-[(3-H|EA =) D -[ (4-HIFA H D )-v D | o}v] = ] &h3l o] =E 44
o] tEo Ay 71&H utel Zo] W D & FE o] &ste] AP, F&: 165 mg (52.0%); ESI-MS: m/z
121.1 [M=CoHisN051": 353.3 [M#Nal'; HPLC (353 90 1): rt 14.59% (100%); H-NMR, 400 MHz, DMSO d6: &

3.32-3.46 (m, 2H), 3.75-3.81 (m, 6H), 4.05-4.44 (m, 4H), 6.98-7.15 (m, BH), 7.33-7.49 (m, 3H), 9.15
(br s, 1H), 10.82 (br s, 1H).

A4 28:3-[[[(1S)-2-(3to) EFAIobr| i )-1-H D -2-S2-c ] opw] == ] W D [l 24k
°of get=2 7] 7w wheh Lol WW A & DE o] &ste] @A vE TFA/DCM (1:1 v/v) o2 Fr 53l
St 52 mg (20.9%) ESI-NS: m/z 239.0 [MHH)': HPLC G5 T )¢ rt 3.52% (100%): H-NR, 400 MHz,
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DMSO d6: & 1.36-1.51 (m, 3H), 3.67-3.78 (m, 1H), 4.06-4.26 (m, 2H), 7.54-7.62 (m, 1H), 7.67-7.75 (m,
1H), 7.96-8.03 (m, 1H), 8.11-8.18 (m, 1H), 9.14-9.59 (m, 3H), 11.14 (s, 1H), 13.21 (br s, 1H).

ARl 29:3-[[[(19)-1-(Blo| =8 7R Y )-2-vE-Z2 d o} = ] v & [l =4

of HFEE 4] J)EH el o] Wy A & DE olgaled AT ThE TFA/DA (111 v/v) o2 SR BT
S8t 25 mg (7.9%); ESI-NS: m/z 267.1 #1113 HPLC (5% ¥l 1): rt 4.19% (100%); H-NMR, 400 Miz,
DMSO d6: & 0.91-1.01 (m, 6H), 2.09-2.2 (m, 1H), 4.03-4.20 (m, 2H), 7.53-7.60 (m, 1H), 7.2 (d, 1H,
J=7.69 Hz), 7.99 (d, 1M, "J=7.77 Hz), 8.09-8.16 (m, 1H), 8.83-9.57 (br s, 3H), 11.11 (s, 1H), 13.08
(br s, 1H).

AAf 30:3-[[[(19)-1-E-2- (o] =FA| ofw] 1z )-2-& - E Jo}m| = | v E Tl 22k

o] 3l3tE2 A7) 7l&Ed viel o]l Wi A & DE o]&3te] FAT thE TFA/DCM (1:1 v/v)o2 SHF3T.
S8 75 mg (27.4%); ESI-NS: m/z 315.2 [MH]'; HPLC (5% 79 1)@ rt 6.77% (100%); H-NMR, 400 Miz,
DMSO d6: & 3.00-3.09(m, 1H), 3.15-3.23(m, 1H), 3.72-3.82(m, 1H), 4.10-4.23(m, 2H), 7.16-7.22(m, 2H),

7.24-7.34(m, 3H), 7.53-7.64(m, 1H), 7.66-7.73(m, 1H), 7.95-8.03(m, 1H) 8.1-8.16(m, 1H), 9.26-9.78(m,
3H), 10,99(s, 1H), 13.11(br s, 1H).

AAle] 31:3-[[[3-(Bto] =FA| o} 12)-3-S -T2 |- [ (4-H| S A H D) & ] o} = |- & ]l =4

AU

rlo

o] 3EE2 7] 71&d vkek Zol WY A, & DE ol &35t S ohS TFA/DCM (1:1 v/v)o 2 9H ST,
281 28 mg (19.5%); ESI-NS: m/z 359.4 [MH]'; HPLC (&% 9] 1): rt 8.21% (95.4%); H-NMR, 400 Mz,
DMSO d6: & 3.00-3.31 (m, 3H), 3.74-3.87 (m, 4H), 4.08-4.57 (m, 4H), 6.93-7.09 (m, 2H), 7.3-7.5 (m,

2H), 7.5-7.67 (m, 1H), 7.67-7.84 (m, 1H), 7.87-8.22 (m, 1H), 8,56-9.4 (m, 1H), 9.67-10.02 (m, 1H),
10.58-10.81 (m, 1H), 13.18 (br s, 1H).

AA A 32:3-[[[2-(BFo| =FA] o} )-1, 1-Tho] W -2-& A-of & | o}u] = | v &l |l 2 A

o] &2 A7 71ed vke; 2ol W A & DE o83k AT uS TFA/DCM (1:1 v/v)o 2 ZH IS,
81 21 mg (5.5%); ESI-MS: m/z 253.2 [WHI]: HPLC (5% T} 1): rt 4.19% (100%): H-NMR, 400 Milz,
DMSO d6: & 1.57 (s, 6H), 4.12 (s, 2H), 7.56-7.64 (m, 1H), 7.73 (d, 1H, J=7.7 Hz), 8.00 (d, 1H, 'J=7.8
Hz), 8.12-8.21 (m, 1), 9.11-9.14 (m, 2H), 11.17 (s, 1H), 13.21 (br s, 1H).

AA e 33:3-[[[(1IR)-2- (30| EFA|o}u] 1 )-1-H D -2-2 Ao & | o}u| = | v E [ 22

o] SEE2 A7 71ed uket o] W A & DE o]83ke] AT thS TFA/DCM (1:1 v/v)o2 EHEEGY.
S8 53 mg (24.0%); ESI-MS: m/z 239.2 [MHH]'; HPLC (3% <o) 1): rt 3.47% (100%); H-NMR, 400 MHz,
DMSO d6: & 1.38-1.52 (m, 3H), 3.65-3.74 (m, 1H), 4.05-4.31 (m, 2H), 7.55-7.62 (m, 1H), 7.67-7.75 (m,
M), 7,99 (d, 1H, “J=7.77 Hz), 8.1-8.17 (m, 1H), 9.05-9.57 (m, 2H). 11.10 (s, 1H), 13.13 (br s, 1H).
AA¢) 34:3-[[[(IR)-1-(Zle]=F A 7R )-2-wd-=2 g [olu| = Je D il =4

o] SEE2 A7 71w uket o] W A & DE o83k AT uhS TFA/DCM (1:1 v/v)o2 EHE3GY.
81 10 mg (2.6%); ESI-MS: m/z 267.2 [WHH]; HPLC (5% ) 1): rt 4.29% (100%); H-NMR, 400 Miz,
DMSO d6: & 0.83-1.05 (m, 6H), 2.09-2.22 (m,1H), 4.00-4.21 (m, 2H), 7.53-7.61 (m, 1H), 7.7 (d 1H,
*1=7.57), 7.99 (d, 1H, 'J=7.69). 8.09-8.17 (m, 1H), 8.96-9.55 (m, 2H), 11.11 (s, 1H), 13.09 (br s, 1H).
AAld 35:3-[[[(1R)-1-41A-2-(3}o]| =& A|o}H] ) -2- & A~ D ]opr| = ]H| & [l 24

o] EES A7 71Ed uket o] W A & DE o83k AT uha TFA/DCM (1:1 v/v)o 2 @R E3GH.
80 70 mg (21.3%); ESI-MS: m/z 315.2 [MHH]'; HPLC (3% <o 1): rt 6.75% (100%); H-NMR, 400 MHz,
DMSO d6: & 2.97-3.27 (m, 20), 3.71-3.81 (m, 1H), 4.04-4.24 (m, 2H), 7.15-7.22 (m, 2H), 7.24-7.38 (m,

3H), 7.53-7.62 (m, 1H), 7.65-7.74 (m, 1H), 7.96-8.02 (m, 1H), 8.11-8.16 (m, 1H), 9.16-9.98 (m, 3H),
10.99 (s, 1H), 13.11 (br s, 1H).
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SIHS31 10-2018-0135002

AAd 36:3-[[[(IR)-2-(3lo] =& Al o}H]| )-2-&A-1-H - E |o}v]| = | & | ¥l =44
o] FEL 47| 7IEH vkl Zol W A & DE o] 83t A th TFA/DCM (1:1 v/v)oZ B H S 3}GIT.
S8 4 mg (1.3%); ESI-MS: m/z 301.1 [M+H]: HPLC (3% 8] 1): rt 6.88% (100%); H-NVR, 400 MHz,

DMSO d6: & 4.00-4-20 (m, 2H), 4.73 (s, 1H), 7.44-7.59 (m, 6H), 7.61-7.68 (m, 1H), 7.96-8.01 (m, 1H),
8.08-8.13 (m, 1H), 9.28-9.41 (m, 1H), 9.81-10.12 (m, 2H), 11.26 (s, 1H), 13.16 (br s, 1H).

AA ¢ 37:3-[[[(1S)-2-(&}o] =E A|o}1] = )-2-& A-1-F Y -o & ] o}u] = T & Tl AL
o] FFEL A7) 71&d Hiel Lol W G & DS o] &3t A3 ohS TFA/DCM (1:1 v/v) o2 EH 5%},
S8 26 mg (6.5%); ESI-MS: m/z 301.2 [MHH]; HPLC (5% &¥] 1): rt 6.80% (100%); H-NMR, 400 MHz,

DMSO d6: & 4.00-4-20 (m, 2H), 4.74 (s, 1H), 7.45-7.59 (m, 6H), 7.62-7.68 (m, 1H), 7.96-8.01 (m, 1H),
8.08-8.15 (m, 1H), 9.20-9.50 (m, 1H), 9.70-10.20 (m, 2H), 11.28 (s, 1H), 13.16 (br s, 1H).

e 38:3-[[[4-(Sto| EF A opv] =) ~4-5-F-H - [ (4-H FA D) v & Jopr] = | -v D il =44

°of shet=a 7] 7w vhe ol W A & DE o]&sted R v TFA/DCN (101 v/v) o= IR I3
S 37.4 mg (6.8%); ESI-NS: m/z 373.4 [WHI'; HPLC (% ) D1): rt 8.40% (97.85%); H-NMR, 400
MHz, DMSO d6: & 1.80-2.05 (m,4H), 2.90-3.05 (m, 2H), 3.75-3.85 (m, 3H), 4.20-4.6 (m, 4H), 6.90-7.10

(m, 2H), 7.35-7.50 (m, 2H), 7.55-7.65 (m, 1H), 7.70-7.80 (m, 1H), 9.95-8.20 (m, 2H), 8,70-9.00 (m,
1H), 9.95-10.10 (m, 1H), 10,52 (s, 1H), 13.20 (br s, 1H).

AA e 39:3-[[[(15)-3-7F2 R A-1-(to| =Z AR 9)-Z 2 G Jobu] e o & ] 24
of BFFE 7] /1%F vhsk Lol W A & DE olgdhel FHI the TN (131 v/v)OE BuEHAT,
& 11 mg (3.1%); ESI-MS: m/z 297.2 [M+H]+; HPLC (5% 8] 1): rt 3.63% (96.5%); 1H—NMR, 400 MHz,
DMSO d6: & 1.88-2.16 (m, 2H), 2.17-2.4 (m, 2H), 3.54-3.68 (m, 1H), 4.01-4.26 (m, 2H), 7.54-7.62 (m,
), 7.66-7.75 (m, 1H), 7.94-8.04 (m, 1H), 8.09-8.18 (m, 1H), 9.14-9.67 (m, 2H), 11.09-11.36 (m, 1H),
12.05-12.74 (br s, 1H), 12.76-13.53 (br s, 1H).
AR 40:2-[9] 2[(3-Achssl D) e Job o] = ]-of ehpo] = % 441

o] sFES A7 7isH e} o] Wy A & CE ol &3t FASIUT. & 52 mg (56.5%); ESI-MS: m/z
321.2 [M+H] v HPLC (&%= 7§ 1): rt 11.63% (98.2%); lH—NMR, 400 MHz, DMSO d6: & 3.09 (s, 3H), 3.72-
3.89 (m, 4H), 7.53-7.62 (m, 2H), 7.68-7.83 (m, 4H), 7.90-7.98 (m, 2H), 10.62 (br s, 1H).
AA A 41:3-[[(3-7Hk2 Lo D) E-[2-(3tol = F Al oy o) -2-S 2o D ool s I ] = ohv] =
| Se 47 718 vk ol WhE A & Col weh, 3-(MERA) MY Y o 2H=E 29 B A
&3t S, NBMOIE A8 MY AZHEE ohumpaA T, AFH GnEE SS9
T 44 mg (8.2%); ESI-MS: m/z 357.2 [M+H] ; HPLC (5% ¥ 1)@ rt 4.93% (98.7%); 1H—NMR, 400 MHz,

DMSO d6: & 3.95-4.12 (m, 4H), 4.24-4.47 (m, 2H), 7.42-7.68 (m, 6H), 7.78-8.18 (m, 6H), 9.24-9.42 (m,
1H), 10.56-10.71 (m, 1H).

AAe] 42:9d 3-[[(3-7HtE U d) v d-[2-(3to| EF A opr]| e-2-S - ] olr| = [d[d |l 2 o] E

(]

AAe] 419 BEAE 28 16 mg (2.9%); ESI-MS: m/z 372.3 [MHH]'; HPLC (3% 8] 1): rt 7.52%

(96.8%); IH—NMR, 400 MHz, DMSO d6: & 3.88-3.89 (m, 3H), 3.98-4.15 (m, 4H), 4.26-4.36 (m, 2H), 7.42-
7.70 (m, 4H), 7.72-8.17 (m, 6H), 9.32 (br s, 1H), 10.66 (br s, 1H)

AAe] 43:3-[[[2-(BFolEFA|o}P| =) -2-& -2 |- [(3-H FA 72 R I d) v [o}m| = | W D | Wl =

22

AAe] 419 BAE . 28 10 mg (1.8%); ESI-MS: m/z 373.3 [MH]"; HPLC (5% 98] 1)@ rt 8.69% (100%);

IH—NMR, 400 MHz, DMSO d6: & 3.87 (s, 3H), 4.06-4.19 (m, 4H), 4.39-4.53 (m, 2H), 7.49-7.59 (m, 2H),
7.67-7.78 (m, 2H), 7.90-8.16 (m, 4H), 10.68 (s, 1H), 13.05 (br s, 1H).
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[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

SIHS31 10-2018-0135002

AN 44:3-[[[(1R)-3-7H2 B A-1-(Sho| =S A 2)-2 2 |opu =] o D [l ZA
o] e 47| 7lew wiel o] WH A & CE o83k A v TFA/DCM (1:1 v/v) o2 BRF33T)
S8 22 mg (8.7%); ESI-MS: m/z 297.2 [MHH]: HPLC (5% u] 1): rt 3.63% (95.4%): H-NMR, 400 MHz,
DMSO d6: & 1.89-2.17 (m, 2H), 2.19-2.41(m, 2H), 3.59-3.68 (m, 1H). 3.98-4.29 (m, 2H), 7.54-7.62 (m,

1), 7.67-7.74 (m, 1H), 7.97-8.02 (m, 1H), 8.10-8.16 (m, 1H), 9.03-9.86 (m, 3H), 11.25 (s, 1H), 11.89-
13-56 (m, 2H).

AR 45:3-[[[(19)-1-GI2EAHIE )-2-(8lo]| =& Al o}r| . )-2-L A~ | Jo}| e [ D [l 24

o] &2 A7 71w vket 2ol W A & CE o]83k AT uS TFA/DAM (1:1 v/v)o 2 ZR IS,
28 15 mg (3.1%); ESI-MS: m/z 283.1 [M4H]': HPLC (3% T8} 1): rt 3.36% (95.1%): H-NMR, 400 MHz,
DMSO d6: & 2.69-2.92 (m, 2H), 3.72-3.91 (m, 1H), 3.97-4.31 (m, 2H), 7.52-7.61 (m, 1H), 7.63-7.75 (m,

1), 7.91-8.02 (m, 1H), 8.03-8.15 (m, 1H), 8.58-9.90 (m, 2H), 11.01-11.29 (m, 1H), 11.34-14.42 (m,
2H).

AAlY 46:3-[[[(1R)-1-(FFEEAHE)-2-(3}o]| =F Al o}F| i ) -2~ 2~ & Jo} v == [ o E [ =4k
o] 3}gtE 47| 7]&H ulel o] WY A & CZ o] gt AT vk TFA/DCM (1:1 v/v)o &2 g H 33t
28 3 mg (0.7%); ESI-NS: m/z 283.1 [M+H]'; HPLC (%= W] 1): rt 3.44% (93.8%); H-NMR, 400 Mz,

DMSO d6: & 2.73-2.90 (m, 2H), 3.78-3.88 (m, 1H), 4.01-4.20 (m, 2H), 7.53-7.61 (m, 1H), 7.64-7.73 (m,
1H), 7.93-8.01 (m, 1H), 8.06-8.14 (m, 1H), 9.05-9.88 (m, 2H), 11.15 (s, 1H), 11.61-14.38 (m, 2H).

AA e 47:2-[H]2[(2,4-To| 2F L Z-3-3lo|=FA|-Fd)-H ] o}v| = | &3] =F 44t

o] stE A7l 7l=E wheh Zo] W A & Coll wet A thelFE R (10 nl) T B4 EFH
Zrlol = (feq)E AtEdl HE 2R5E FAAY. 580 102 mg (58.6%); ESI-NS: m/z 375.5 [M+H]; HPLC
= ) 1):ort 7.89% (100%); H-MVR, 400 MHz, DNSO d6: & 3.13 (s, 2H), 4.12-4.28 (m, 4H), 6.87-
7.12 (m, 4H), 9.25 (br s, 1H), 10.14 (br s, 2H), 10.45 (br s, 1H).

AAle] 48:2-[H]2[(3,5-Tho]| 2F L Z-4-3lo| =FA-FH D)W E ]|-o}v| | &3l o] =F 414t

o] 3}3HE2 A7) 71sE niek ol W A & Coll whet St tholFRE MY (10 ml) T B4 EH
ZulolE (feq)E AFRE] HE RIS FASAT. £8: 105 mg (54%); ESINS: m/z 374.9 [M+H]; HPLC

1

FE Gl 1) ort 7.47+% (98.6%); H-NMR, 400 MHz, DMSO d6: & 3.15-3.23 (m, 2H), 3.78-3.99 (m, 4l),
7.12-7.23 (m, 4H), 10.30 (br s, 2H), 10.68 (br s,1H).

AA e 49:2-[H] 2[(2,6-T}o| EF L. 2-3-3lo| =EFA]-H D) dld ]-o}u| = ] &3l o] =E 44
o] 3I3tES A7l 7l=d viel o] W A & Col wel sk, tolE 22 H e (10 ml) T 54 EFH
Zulol= (feq) S AMEE HAE 2R Fastedth. £ 73 mg (40.8%); ESI-MS: m/z 375.4 [M+H]; HPLC

rlo

-

FE ) D:ort 9.52% (100%); H-NMR, 400 MHz, DMSO d6: & 3.08 (s, 2H), 3.85-3.92 (m, 4H), 6.83-
6.93 (m, 4H), 9.88 (br s, 2H), 10.05 (br s, 1H).

A 50:2-[H]2[(4-EF L Z2-3-3Fo|=E2A]-Hd)dd ]-olv| ] &3to]| =244t
o] 3HE2 7] 7l vkl 2ol W A & Col wigt Attt telE22dE (10 ml) T 54 EFH
Zulol= (feq)E ALEE HE DREE 590, 58 59 mg (39.6%); ESI-MS: m/z 339.1 [M+H]'; HPLC

FE ) D ort 7.36% (100%); 1H—NMR, 400 MHz, DMSO d6: & 3.28 (s, 2H), 3.72-4.11 (m, 4H), 6.87-
6.98 (m, 2H), 7.04-7.24 (m, 4H), 8.70-9.58 (m, 1H), 9.80-10.27 (m, 2H), 10.53-10.84 (m, 1H).

AR 51:2-[H2[(2-EF 2 2-3-3lo| =FA]-H ) W ]-opv] =] ot o] =F4H2t
ol tetE A7l 71w uheh ol W A & Coll whek sk, el =me (10 m) 9 54 EdB
Zulo]= (feq)E AMgd HE BREEZ ST, F&: 63 mg (75.7%); ESI-NS: m/z 339.1 [MHI]: HPLC

=
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

SIHE3d 10-2018-0135002

FE ] D ort 6.83% (100%); lH—NMR, 400 MHz, DMSO d6: & 3.20 (s, 2H), 3.97 (s, 4H), 6.86-7.08 (m,
6H), 9.20-9.42 (m, 1H), 9.71-10.14 (m, 2H), 10.51 (br s, 1H).

Ao 52:2-[H|A[(4-FR2-2-FF 2 2-3-310| =FA|-Hd)-vd ] o}v| =] o & 3to]| =FA4HAH
o shet= 7] 7w vhek ol W A & Coll wE St telFRRve (10 ml) F9f o4 EfH
Zrlel= (6eq) S AMEE HE YREE stk S8 62 mg (56.4%): ESI-MS: m/z 406.9 [M+H]': HPLC

(F% ) 1 rt 10.48% (100%); H—NMR, 400 MHz, DMSO d6: & 3.10 (s, 2H), 3.85 (s, 4H), 6.95-6.98
(m, 2H), 7.16-7.24 (m, 2H), 10.10-10.60 (m, 3H).

AAo 53:2-[(2,4-T}0] 27 Q 2-3-3lo| =EA-H ) E-[ (4-H| B A ¥ Q) v E | o} = ] o &} o] = ZA4FAE
o] e A7 7l&=H whel o] W A D & Foll wpgl &Aslsint. el 22 uer (10 ml) F9 54 EF
BEulE (6eq)E AFEE HE BRHIE SFAatAr. 8 66 mg (35.7%); ESI-MS: m/z 353.1 [M+H]'; HPLC

FE ] D ort 8.37+% (100%); H—NMR, 400 MHz, DMSO d6: & 3.32 (s, 2H), 3.77 (s, 3H), 4.07-4.10 (m,
3H), 4.35-4.41 (m, 1H), 6.96-7.14 (m, 4H), 7.39-7.49 (m, 2H), 9.05-9.60 (m, 1H), 10.26-10.41 (m, 1H),
10.62-10.76 (m, 1H).

AAd 54:98 3-[[(3-°FA 2R EH D) E-[2- (30| EFAo}H] 2)-2-& 4~ € Jojn| = [ & [l Rl o] E
o] 3HE2 7] 7ied vkel Zo] W A & CE ol &35t FASATE. & 50 mg (8%); ESI-MS: m/z 415.0
+H]: HPLC (5% 98 1) rt 12.93% (100%): H-NMR, 400 MHz, DMSO d6: & 1.32-1.35 (m, 6H), 3.18-

3.40 (m, 2H), 3.90-4.08 (m, 4H), 4.30-4.36 (m, 4H), 7.48-7.56 (m, 2H), 7.64-7.75 (m, 2H), 7.86-8.10
(m, 4H), 10.59 (br s, 1H).

AAld) 55:2-[H] & [(4-Alotsd ) Ml E ] o] = ]-o &3} o] E54H4E

of e 47l vlwd ukek ol WY A & (5 ol&sto] FASISITE. & 30 mg (9.3%); ESI-NS: m/z
321.0 [WH]'; HPLC (5 T 1) re 12.83% (100%); H-NMR, 400 MHz, DMSO d6: & 3.05 (s, 2H), 3.84
(s, 4l), 7.61-7.63 (m, 4H), 7.80-7.83 (m, 4H), 10.51 (br s, 1H).

AAle 56:2-[H]2[(4-222-2-FF 2 2-3-HFA-dd)-mE]o}v| =] dato| =544t

o sgtE2 A7l 7lsd wpeh ol W A & CE o8kl {AEHUAG. & 33 mg (8.5%); ESI-NS: m/z
435.9 [MH]'; HPLC G 9] 1)t rt 17.12% (99.3%); H-NWR, 400 MHz, DMSO d6: & 3.11 (s, 2H), 3.83
(s, 4l) , 3.85 (s, 6l), 7.24-7.30 (m, 4H), 10.43 (br s, 1H).

A 57:3-[H]2=[(4-Alele=dd)HE o] = - Z 2 F3to| = 24444

o] sIgtE2 47l 71w vkt Zol W A & CE o]&3sto] A Y. & 65 mg (19.6%); ESI-MS: m/z
335.0 [MHH]; HPLC (5% W) 1): rt 9.0132 (100%); H-NMR, 400 MHz, DMSO d6: & 2,30-2,34 (m, 2H),
2.80 (br s, 2H), 3.85 (br s, 4H), 7.59-7.61 (m, 4H), 7.83-7.85 (m, 4H), 10.49 (br s, 1H).

A4 58:2-[M]£[(2,4-Th0| EF L. 2-3-W| S A-¥d) W & ] -opw] = ] A 3t o] =5 4H4E
o] = A7l 7lew wiek ol MWW A & CE ol8dt] FAST. & 26 mg (6.4%); ESI-NS: m/z
403.0 [MH]'; HPLC (55 T 1) rt 14.45% (100%): H-NMR, 400 MHz, DMSO d6: & 3.18 (s, 2H), 3.82
(s, 4H), 3.89 (s, 6H), 7.08-7.13 (m, 2H), 7.20-7.25 (m, 2H), 10.43 (br s, 1H).

A4 59:3-[[(B3-AFA 72 R D)L -[2-(SFo]| EF A opv| ) -2-S&-d D ] opv] = W D [l 24F
o] setE 47] 7lEE vk 2ol WY A, D & FE o]&ste] deslrh. &1 77 mg (16.3%); ESI-NS: m/z
387.0 [N+ HPLC G5 F49) 1)t rt 9.84% (98.2%): H-NWR, 400 MHz, DMSO d6: & 1.34 (t, 3H, J=7.1

3
Hz), 3.26 (s, 2H), 3.84-4.24 (m, 4H), 4.33 (q, 2H, J=7.1 Hz), 7.49-7.63 (m, 2H), 7.67-7.83 (m, 2H),
7.90-8.15 (m, 4H), 9.28-9.55 (m, 1H), 10.52-10.66 (m, 1H), 13.04 (br s, 1H).
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[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

ZIHE3d 10-2018-0135002

AN 60:2-[H 2[(4-F22-2-FF 0 2w E]-obv] w] o] BHajo| =S 3kak
o] 33tE2 7] 7led viel ol WY A & CE o83t AT, & 22 mg (5.8%); ESI-MS: m/z
375.9 (W] HPLC (X% T0) 1): rt 17.44% (100%); H-NMR, 400 MHz, DMSO d6: & 3.08 (s, 2H), 3.82

(s, 4H). 7.28 (dd, 2H, 'J=1.7 Hz, 'J=8.3 Hz), 7.38 (dd. 2H, 'J=1.7 Hz, 'J=10.0 Hz), 7.53-7.57 (m, 2H),
10.44 (br s 1H).

AA o 61:2-[¥]x[(3,4,5-EdHFAHd)d e ]-o}v] =]-d &3} o]| =54 4t

o] 3gtE2 A7) 7]&E wiel Zo] WH A & CE= o]&3sle] FASATY. 8 29 mg (6.4%); ESI-MS: m/z
450.9 [MHH]; HPLC (5% 9] 1): rt 10,173 (100%); H-NVR, 400 MHz, DMSO d6: & 3.45 (br s, 2H), 3.67
(s, 6H), 3.79 (s, 12H), 4.13-4.36 (m, 4H), 6.79-6.84 (m, 4H). 10.90 (br s, 1H).

AAd 62:3-[HA[(4-22R-2-EF 2 2-vd)vd]-olv| =] T2 dsto| =54

ol Fe=e 7] 7ied wheh Zo] W A & (5 ol&stel ST & 97 mg (24.9%); ESI-NS: m/z
389.0 [MHI]': HPLC CS% ) D@ rt 11.59% (99.5%): H-NWR, 400 Miz, DMSO d6: & 2.34 (s, 2H), 2.87
(br s, 2H), 3.86-4.41 (m, 4H), 7.31-7.55 (m, 6H), 10.51 (br s, 1H).

AAle 63:2-[H]2(2,3-Tho]gto] E2-1,4-Z T O] SA-6-A-H| &) o} 7] = [ ol @} o] =S4

of setEE 7] 7lEw wheh o] W G & HE ol&ste] SIStk & 35 mg (10.9%); ESI-NS: m/z
387.1 [WHH]'; HPLC (5% 8] 1D: rt 9.75% (97.7%); H-NWR, 400 MHz, DNSO d6: & 3.41 (br s, 2H), 4.12
(br s, 4H), 4.26 (s, 8H), 6.89-6.99 (m, 4H), 7.04-7.09 (m, 2H), 10.88 (br s, 1H).

AN 64:3-[M 2[(2,4-Tho] EF-Q 2-3-W1 A -5 Q) v Y |-o}v] ] T2 @afo] = S a4k

of FFEE 471 Z1%E Vi Pol W A & CF o8] AN, FE: 43 ng (10.26); ESIUS: n/z
416.9 [M+H]+; HPLC (&% ul 1)@ rt 10.85% (100%); 1H—NMR, 400 MHz, DMSO d6: & 2.38 (br s, 2H), 2.96
(br s, 2H), 3.91-4.09 (m, 12H), 7.17-7.23 (m, 4H), 10.57 (br s, 1H).

AAle) 65:3-[Hl2[(4-222-2-FF L 2-3-WFA-vd)-vd]olv| = | T2 9o =544

°of stt= A7) Zled wheh ol WW A & CE o83t FHdskgith. & 57 mg (12.8%); ESI-NS: m/z
449.0 DWH]'; HPLC (
(br s, 2H), 3.87-3.92

off

T e D ort 12,528 (100%) ; 1H—NMR, 400 MHz, DMSO d6: & 2.35 (br s, 2H), 2.93
(m, 10H), 7.23-7.33 (m, 4H), 10.53 (br s, 1H).

A4 66:3-[H]2[(3,4,5-EdSA ) dd]o}r| e ]-Z 2R3 o] =54

°of e A7) vled wheh Zo] WY A & G5 ol&ste] @Y. & 67 mg (14.4%); ESI-MS: m/z
465.2 HH]'s HPLC (5 #H) 1)t rt 9.57% (1008); H-NMR, 400 MHz, DMSO d6: & 2.58 (br s, 2H), 3.28
(br s, 2H), 3.68 (s, 6H), 3.79 (s, 12H), 4.28-4.35 (m, 4H), 6.82 (s, 4H), 10.72 (br s, 1H).

AA Y 67:2-(thol ¥l A opr] i) o &kt =EA4k

o] 3FEL Ay 7isH nlel Zo] W G & HE o] &35ty AP, F&: 15 mg (26%); ESI-MS: m/z
271.1 [M+H]+; HPLC (5% 8 1): rt 8.64% (100%); 1H—NMR, 400 MHz, DMSO d6: & 3.32 (br s, 2H), 4.10-
4.40 (m, 4H), 7.37-7.56 (m, 10H), 10.74 (br s, 1H).

AAld 68:2-[RI2[(7-HFA]-1,3- x0T o] £&-5-d) M ] o}r| ] o sl o] =544

)

o] FFEL A7 71&H upet o] W G & HE o)&3dlo] AT, 55 59 mg (36.5%); ESI-MS: m/z
419.1 [M+H]+; HPLC (5% ¥ 1): rt 10.29+% (100%); IH—NMR, 400 MHz, DMSO d6: & 3.39 (br s, 2H), 3.84
(s, 6H), 4.08 (br s, 4H), 6.03-6.05 (m, 4H), 6.78-6.85 (m, 4H), 10.87 (br s, 1H).

AN ¢ 69:3-[8] 2(2,3-T}o]3to| =2 -1, 4-Hl & T}o]| 221-6-A | & ) olu] = | T Z @5l o] = 2314k

o) BhtEe 7] 7% vieh Pol W G & HE olgake] FANUTH. &1 43 mg (43.7%); ESINS: n/z
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[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

ZIHSd 10-2018-0135002

401.2 [M+H]+§ HPLC (% ¥ 1): rt 9.928 (100%); 1H—NMR, 400 MHz, DMSO d6: & 3.15 (br s, 2H), 3.85
(br s, 4H), 4.19-4.27 (m, 8H), 6.94-7.03 (m, 6H), 9.63 (br s, 1H), 10.71 (br s, 1H).

AAd) 70:3-[H]&[(3-Alol=Hd)HE]o}r] = ]-Z 2 H3 0| == 444

o] e A7) 7l&d ulel o] WHH A & (2 o]&5to] FAEAT. & 44 mg (13.2%); ESI-NS: m/z
335.2 [MHI]: HPLC (3= ) 1): rt 9.923 (100%); H-NMR, 400 MHz, DMSO d6: & 2.37 (br s, 2H), 2.89
(br s, 2H), 3.99-4.53 (m, 8H), 7.58-7.98 (m, 8H), 10.55 (br s, 1H).

AA e 71:3-(To| il dojr| ) T =i 3lo]| =544

o] g3HES 471 7lEd kel Zol W G & HE ol&3te] FAsUTh. & 22 mg (31.2%); ESI-MS: m/z
285.1 [M+11'; HPLC (5% ] 1)@ rt 8.77% (100%): TH-NVR, 400 Miz, DMSO d6: & 2.54-2.57 (t, 2H,
"J=6.8 Hz), 3.27-3.35 (m, 2H), 4.21-4.30 (m, 4H), 7.45-7.48 (m, 10H), 9.97 (br s, 1H).

AA e 72:2-[H 2[[3-(o| FF L 2| FA]) ¥ d Idd ]-o}v] = ]o| &3l o] =E 44T

o] w2 A7 7l=d ukek Zol WY A & CE o]&3ste] ST, & 58 mg (10%); ESI-MS: m/z
403.1 [WH]s HPLC G5 % 9] 1): rt 13.68% (100%); H-NMR, 400 Mz, DMSO d6: & 3.16 (s, 2H), 3.78
3.95 (m, 41), 7.04-7.47 (m, 9H), 10.61 (br s, 1H).

AN 73:2-[¥] 2= (3-T D" op] i ol E 3t o] =542

°of sghde A7) 71EE vhek ol WY G & HE ol8ste] SIS, & 30 mg (28.8%); ESI-MS: m/z
273.1 W] HPLC (5% 7 3): rt 2.35% (100%); H-NWR, 400 Miz, DNSO d6: & 3.16 (s, 2H), 3.97 (s,
41), 7.82-7.85 (dd, 2H, J=2.0 Hz, 'J=5.9 Hz), 8.38-8.40 (m, 2H), 8.66-8.67 (m, 2I), 8.87 (s, 2i).
AA ) 74:3-[H 21, -z §E-5-AH ") opv i |- 2 F3} o] EZAHE

°of = A7) Zlw® wiep o] WH A & (S ol8dtel FASATH. FE: 83 mg (22.3%): ESI-NS: m/z
373.2 MH]'; HPLC (% 79 1) rt 9.49% (100); H-NR, 400 Miz, DMSO d6: & 2.51-2.55 (t, 2H,
"7=6.8 Hz), 3.26-3.39 (m, 2H), 4.16-4.19 (n, 4H), 6.01 (s, 4H), 6.88-6.96 (m, 6H), 9.90 (br s, 1H).

A g

e

HPLC: 418 HPLC-A]2=®l LUNA RP 18 (5 um) ¥4 ZAH (Zo]: 125 mm, F4: 4 mm)E AFESE Merck-
Hitachi device (model LaChrom)®} DAD (diode array detector)® T-A%HY, 7] w#Fo=E A = 214 nmE A}
319t FAEEL 0.04 % (v/v) EYEZFZoAEAS] B5 H7le £84 (A) oAEYERH 9 227

(B) &, 4% 1 nl/nino 2, 37 = 3714 5 FujE 2Lste], BAsAT):

&&= 7H) 10 0% - 5% —> 5% (A), 5% - 158 —> 5 - 60% (A), 15 min - 204 60 - 95% (A) 20% - 30%
95% (A)

& FEf 20 0% - 165 5 - 50% (A), 158 - 204 > 50 - 95% (A), 204 - 233 95% (A)

& 7H 37 0% - 5% 1% (A), 5% - 208 —> 1 - 20% (A), 20+ - 304 20 - 95% (A), 30+ - 34 95% (A)

=
AF-EFSA, MR-EFEA: ESI-Mass ~#HEHLE SCIEX API 1200 ~FE=Zu|E  (Perkin Elmer) X+

expressionCMS (Advion)Z 5319t H NMR-2=FEH LS Agilent DD2 400-MHz A~FEZn|g oA 7|23},
a
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[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]
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Ak 4 SHS UF 939 el vHe Ads EgE sl ¥ oz, o454 100 ul,
B T 5e-8 M WA 5e-9 MY &4 50 wl, 7148 50 ub (0.15 - 80 uM/<+=Al, 0.5% DMSO) = A A &
(/=A, 1% DMSO) 50 w2 FAF AA H3u 250 wES 962 2 Z#olEdA ZA4& . B4 237} 125
W A (5 969 ZEolEY At WA, s Aoz Zolth. ADANS] & &AL 3849 ZH o Eo|

A, ASA 20 pb, HEA 20 w0, EA 10 0 L 7)A 10 WE TAE F B By 60 w2 =459}

Ki gk, 714 §% 4% (54 = Aakadeh. 1050 %2, 0 WA 5e-5 M

Heel AA w& 1259 &4 o dg 279E 2F 2 % /A (10 pl)oll A-&31o 7"\]'5}03‘4

z7] £5F Tolal, FER WEsgion, B4 274 ek 7E sER 4] HEd & 5% %

T Agedrt. BE SAHLS 3% EdolE 2y (FLUOstar OPTIMA, BMG Labtech)& 30TolA AR-g-3l —rﬁﬂ

kit Zheldle seirEE 24 g2 9 Hom 24 ER FAIT. of7)/WE o8- 340/420 nmo| AT,
01

FtolulEl Hlo]E}:= GraFit AZE9o] (version 7.0.3, Erithacus Software)E Al&3l #4313},

APUA (p-otrlesdvistel opdEle]£) & AlZAbe] A (RED systems)ol] uheh Aelste], Z437] Aol WP
g B4,

E 1. B BY S AEE HEJE A]d B 324 =

L
S
=
£
i)
2
%
2

ool
i1
o
of\
o
0%

[o
BN
)
e
_&
ﬂ—' F‘{E

Y

¥ 1

ak 714 AFA e
hMeprin B Abz-YVAEAPK (Dnp)G-0OH 40 mM Tris pH 8.0 250l
hMeprin a Abz-YVADAPK (Dnp)G-OH 40 mM HEPES pH 7.4 250 b
hMMPs 2, 9 2 13(R&D Mca-PLGL-(DapDnp)—-AR-NH, 50 mM Tris, 2 uM ZnCl,, 150 mM NaCl,|125 0
systems) pH 7.5

hADAMs 10 % 17(R&D Abz-LANAVRSSSR-(DapDnp)-NH, 25 mM Tris, 2 pM ZnCl,, 150 mM NaCl, |60 w0
systems) pH 9.0

d; Dnp = 2,4-tho|HERHAL; Mea = 7-HWEA] Fu}=l; Dap = 2 oo} = 3 2 3] 22k

(Abz = 2-o}m| =Mz

hMeprin = 1%+ w3

=ZEokA])

HZzd g € a A3

2 g M2 ar] SEEES dAed 94 TS . B4 BEHo=m A3 vy

B ‘;% a Xi—aHoﬂ EHS]' IC)O ‘;l Ki %k% o]"j/H g—oﬂ L}'E}“ﬂq IC;()’S_‘ /Ko]'7]9’]’ Q—O] %Xé:l' jgﬂ IC5() %}:O]D:L SD
9} Zo] A% Ht K ghelx, SDKi)E H+f K ke uF

=
%;WWs=ﬂﬂfM§¥:ﬂ%iiiﬂ4ﬂ,Mmm=1J}Aﬂ Jel2Y B owEgR

H# 2.4 Ve ggEE (KEl= 1)

* 2
TZ Cpd ID |HZ™ B HEZd
IC50 |SD Ki SD I1C50 SD Ki SD
[nM] (IC50) [nM] (i) [nM] (IC50) [oM] | (K1)
[nM] [nM] [nM] [nM]
0 A A < 468 49 223 15 85700 400 n.d. | n.d.
rl::iTJLOH 1
HO. i N
¥
0% OH
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Q. _OH 21 A] 50 17 18 3 30950 4313 10410 999
2
0
HoL, LN
H
OH
0
H o Al o 377 14 183 18 n.d. n.d. n.d. n.d.
HO,NE/\H/\‘@/\LOH 3
HOF}] 21 A] o 5363 2312 6555 509 830 47 274 63
4
0
Ho. AL _n
H
=S
~o 2LA] o 25600 6023 15664 1119 n.d. n.d. n.d. n.d.
5
o
o, JL_N
ﬁ d
O/
HO_ O 2LA] o 76 17 39 0.2 3435 134 1210 14
6
o)
HO‘N/"\/N
H é)
O"'\-\.
o] Al o 206 32 101 7 44400 4526 n.d. n.d.
OH 7
0
Ho, LN
H
oL
OH
ot 2LA] o 1445 630 1034 292 n.d. n.d. n.d. n.d.
8
i
HO‘H,J-'\,N
0 OH 2 | 2250 982 874 156 n.d. n.d. n.d. | n.d.
9
0 \/(j/ox/‘x.
H'D\E/u\',N
oH 2LA] o 352 40 157 15 3735 714 1091 227
10
HO\HJ\/N -
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0. _OH 21 A] 355 46 154 2 2120 283 1255 346
11
a
Ho., N
i K@jﬁ
0

HO, o 2 A)d | 31350 636 n.d. n.d. n.d. n.d. n.d. | n.d.

i i
o
=
o}
zb\(
—
N}

HO_ 2 A)d | 41100 4000 n.d. n.d. n.d. n.d. n.d. | n.d.
13
9N f
HO., 2, N
N i
o
O._OH 2] ) 559 32 288 27 n.d. n.d. n.d. | n.d.
% 14

&

2 A | 31800 1600 n.d. n.d. n.d. n.d. n.d. | n.d.
15

3

Hohﬁj\"N

AAlo | 22800 4384 n.d. n.d. n.d. n.d. n.d. | n.d.

0|

8]
HOL LN
H é
0
O._OH 2LA] o 1285 15 797 185 n.d. n.d. n.d. | n.d.
17
0
HOHﬁJJ\/N

Oy _OH A A4 361 35 170 11 4670 1 1990 | 481
E 18
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0. OH 2 A] o 320 7 125 16 4875 615 1950 28
19
)
Ho LN
| éP
N
Oy _OH A A 4 76 4 33 5 1795 205 796 55
20
Q
Ho LN
H éj
Cl
0._OH A A 4 177 8 1680 99 4215 460 1680 99
21
0
HD__N N
H %j
Oy_OH 2 A] o 285 94 105 4 1430 255 606 45
22
[0}
HO\N N
H
9]
0—/
0'> A A4 | 20000 0 n.d. n.d. 1685 36 n.d. | n.d.
o (@[o 23
HO LN
H éj
O"'\
A A4 | 60933 2065 n.d. n.d. 2330 283 n.d. | n.d.
o |4
Ho. J_N
h
s
F A Ao | 80400 707 n.d. n.d. 4135 347 n.d. | n.d.
o |
Ho LN
| ij
D“\
cl A Aldl | 53400 3536 n.d. n.d. 1985 148 n.d. | n.d.
LT 2
0
Ho. AL _N
ﬁ
~
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2 Al o 34450 2899 n.d. n.d. 3195 2474 n.d. n.d.
Is) (@O/ 27
Ho. LN
N j
O"\..
0. _OH 21 A] 4 4200 495 3103 422 16700 265 n.d. n.d.
28
o
HO., NH
vy
0.. OH 21 A] o 15800 2687 n.d. n.d. 44367 5424 n.d. n.d.
29
0
HO\NJ:(NH
H
0. :0H 21 A] ¢ 15500 990 n.d. n.d. 10245 361 n.d. n.d.
30
0
HO. NH
ﬁlkL@
0. _OH A AT 643 30 165 11 233 36 87 2
31
B N
HO \n/’\/
O i
2 .
0.. _OH 21 A] 4 39300 1556 n.d. n.d. | 265500 4950 n.d. n.d.
32
0
HO. NH
¥ X
0. _DH 2LA] o 4255 163 2575 21 45150 1344 n.d. n.d.
33
0
HOxHJJ\/NH
0. _OH 2LA] 4 11850 212 n.d. n.d. 29950 778 n.d. n.d.
34
0
HO‘EJ\E/NH
; PP
0y OH 21 A] o 2910 141 1355 64 2655 247 n.d. n.d.
35
0
HOLHJ\{NH
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1414 n.d. | n.d.

0._OH A Ald | 11650 354 n.d. n.d. | 21700
% 36

HO. JJ\,NH

Oy, -OH Ao | 12150 71 n.d. n.d. | 26250 354 n.d. | n.d.
37
O

HO. NH
N
0,_.OH 2] ) 742 42 225 27 2610 283 948 22
38
0
HONHJ\M/\_, N
O‘\.
Oy OH AA] o] 654 11 325 10 8660 552 2530 | 311
39
0
HOL A NH
H
0”7 "OH
A A4 12000 566 n.d. n.d. 1465 120 521 8
o A, o
Ho. AN

AAlef | 13100 849 n.d. n.d. 2900 156 852 66
o NH2 41

8]
A Ald | 25000 1100 n.d. n.d. 3545 177 1190 28
NH: 49

A A4 516 8 152 1 6275 148 1735 78
o OH 43
"N ;I\
H
0‘\
(8]
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A A4 768 40 277 23 32100 1697 n.d. | n.d.
KQ\E:OH 44
HO. J\,NH

A | 1325 92 644 12 60400 | 2546 | n.d. | n.d.
- (Q\N/OH 45

OH
A Ao 548 25 254 18 15100 1838 n.d. | n.d.
K@WOH 46

HO. NH
o
) OH
F AN | 23 1 12 2 626 1 189 | 15
47
0 OH
HOL N
q F
OH
F 2 A] o 272 20 118 7 1305 120 263 6
aH 48
F
Ho LN
F~ :i\l: “F
_ H
E A A4 5515 78 1965 64 5600 156 998 1
49
o) OH
Ho, LN
7R % F
OH
F A A] o 1060 57 352 8 986 21 306 14
50
OH
Ho. JL_N
F
A A4 2905 7 1170 226 1210 14 335 3
OH 51
HO. N JL\/

Qf

OH
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cl A A4 24 1 8 0.6 368 8 104 12
52
0 OH
Ho AN F
A F
cl
0 A A o 331 4 158 3 995 21 328 28
: 53

Hok,

Sass
O -
o

A Ao | 94850 | 10112 1755 148 7270 240 n.d. | n.d.

3’3

54
HO. J\, 0
% er(
(8]
AAld | n.d. n.d. n.d. | n.d. | 5660 381 1597 | 323
55

X

o

;
I=

oy

A Ao | 12800 700 n.d. n.d. 4975 35 1006 91
56

Q
QO

b3
c 0o
N

purl
o
=z
T

I=z
o] m
h

ARl | 68250 1061 n.d. n.d. 3415 50 1200 | 113
57

o]

u
=
ZT

X
oinval
(]
=
(9]
=

A Ao | 18200 849 n.d. n.d. 2830 57 726 0.7

o
(@] !
%

58
HO. N N F
|
o,
f,
Q\W I/ }‘e”\] S 839 30 271 28 4130 1598 1465 148
0 59

HOL

o:-:
Q
I
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A Ao 138000 5657 n.d. n.d. 3060 198 838 33

cl
dk
o
{ONH ,Lk/n%;(
F
Cl
~a A A4 | 20150 354 n.d. n.d. 5320 354 1180 85
o 61
o) (@o/
HOEJLVN
ey
O'\-..
cl A Aldl | 19200 990 n.d. n.d. 1001 41 169 1

T
e
T=
<:O
.:' e
o
&

=
-

Cl

l/@(}j A A4 | 30600 990 n.d. n.d. 1515 35 297 29
63

0 0
HO AN
H
0
N
E 2] ) 18700 141 n.d. n.d. 881 45 332 13
O 64
(] F
HO\NJ’]\I/\N E
: \\,C[Ox
F
cl 21 A] o 19600 919 n.d. n.d. 495 33 157 30
- 65
o F
1"G‘NJ\/\N F

I
g ©
i

A Al | 90000 4880 n.d. n.d. | 19800 424 n.d. | n.d.

=

p AAe | n.d. n.d. n.d. n.d. 7880 290 3090 52
67
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D"‘\O AAld | 4570 14 1820 244 554 25 164 2
68
o] o~
HOEN N
H
‘\O o
Ot
& AAlel | 7590 14 3740 42 400 27 117 8

0 69
(6]
Ho. ML~
CN Al
o l?/ 70
Ho. A~

33100 2050 n.d. n.d. 2340 35 696 7

Ao | 75500 | 3680 n.d. | n.d. | 1680 28 612 12
0 71
HOHHJ\/\_N
F Ao | 57000 | 2900 n.d. | n.d. | 5680 325 2150 | 107
0 D)\F 72
HO. ]
H él
F
8] F
2 A Ao | 21700 849 n.d. | n.d. | 1960 71 637 6
0 (@l 73
Ho., AL _N
N
/I
= M
0\ A | 2950 346 1150 36 150 12 52 1

© 74
0
Ho. M~

[0375] e A faz=2golAd 3 A3 A
F 3

[0376] ZF a4 B4 0 200 uM A A
) MMP2 MMP9 MMP13 ADAM10 ADAM17
24 2 64 74 78 93 76
AAd 6 68 85 94 87 60
Ao 7 98 92 79 90 71
A A4 10 74 84 64 94 64
AAd 11 10 24 7 84 52
A 18 93 85 59 82 60
AAd 19 50 85 70 98 59
A A4 20 69 88 78 95 57
AA 4 21 110 96 91 91 64
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AAld 22 62 85 60 91 59
A A4 31 82 79 50 96 71
A A4 47 67 94 102 99 82
A A4 48 87 87 99 92 76
AA 4 52 41 81 93 97 82
A 53 75 73 63 91 59

EEE

SEQUENCE LISTING

<110> Fraunhofer—Gesellschaft zur Forderung der angewandten Forschung e.V.

<120> Novel inhibitors of meprin alpha and beta

<130> 196236

<150> EP16165804.2

<151> 2016-04-18

<160> 4

<170> PatentIn version 3.5
<210> 1

<211> 8

<212> PRT

<213> Artificial Sequence
<220><223> Substrate
<220><221> Site

<222> (7)..(7)

<223> Xaa corresponds to Lys modified with Dnp (2,4-dinitrophenyl)

<400> 1

Tyr Val Ala Glu Ala Pro Xaa Gly

1 5

<210> 2

<211> 8

<212> PRT

<213> Artificial Sequence
<220><223> Substrate
<220><221> Site

<222> (7)..(7)

<223> Xaa corresponds to Lys modified with Dnp (2,4-dinitrophenyl)

<400> 2



Tyr Val Ala Asp Ala Pro Xaa Gly
1 5

<210> 3

211> 7

<212> PRT

<213> Artificial Sequence
<220><223> Substrate
<220><221> Site

<222> (5)..(5)

<223> Xaa corresponds to DprDnp,

dinitrophenyl)

<400> 3

Pro Leu Gly Leu Xaa Ala Arg
1 5

<210> 4

<211> 11

<212> PRT

<213> Artificial Sequence
<220><223> Substrate
<220><221> Site

<222> (11)..(11)

<223> Xaa corresponds to DprDnp,

dinitrophenyl)

<400> 4

Leu Ala Asn Ala Val Arg Ser Ser Ser Arg Xaa

1 5

SIHS31 10-2018-0135002

(2,3-diaminopropionic acid) modified with Dnp (2,4~

(2,3-diaminopropionic acid) modified with Dnp (2,4~
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