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7 A A
FrHY
ATE 1

at7] 3hehA (DR EAEE 3ghe, B olo] fAlgHor 38 7hsdt 9!

1
®hy o
C z
N N—V,
\ H"' \ - ,R4
W ,x Y
R2 R3
RSE (I)

25, A Age daEiA syHeR,

RS -OH, -OR", -NH,, -NHR", -NRR', (C,-Ci)%7, (CoCio)ob, (CoCip)oF(Ci-Cip) 2, SlE| 2ok, e
FL(C-C) LD, B2, FR(CC0)LE, (CC)AIZEET, (G C)AI RS (00 L, -COR,
~C(0)OH, -C(0)OR, ~0C(O)R, ~C(OINHy, ~C(ONHR, ~C(ONRR', -NHC(O)R = -NRC(OR'Z LFEp ALy mi=

e 27 9] (geminal) 2712 R'o] o]So] 2atx]= elxgl 3344 (taken together) -C(0)-& YEINAY, T
1

t o9 Aue(vicinal) EE & A9 2749 Rol FAAA Aol ARW §E we 228 (O
CEass wE Band nos gAea;

= —C(ONH- HE -C(ON(R)-o]1;
R'= 9oz 28k sle=ole E= (C-C)obde vpeha;
Ve 9ol X&#E (CrCp)obd Ei: e 2ol e ehyH;

72 EBAEA &g EmE @2, FR(C-C0)EZA, N, -ON, -C(OR, -C(0)0H, -C(0)OR’, -O0C(OR,
~C(ONHy, -C(OINHR', -C(ONR'R’, -NHC(O)R', -N(RO)C(O)R’, -0S(0),(R), -NHS(0),(R), ® -NR'S(0),(R)= o]
Folxl o RRE HYHor Huw 1/ o4 A#|E vehia;

X& -CONH)-, ~COMHRD)-, -CORRD)-, -CONHS(0),R)-, -CONHC(O)R)-, -C(NHC(OINH,)-, -C(NHC(OINHR')-,
~COMC(ONRR)=, ~COI-, -CO((C-Cip) %)=, CN)=, ~C(CN)=, ~CNO)=, ~C(S(O)R)=, ~CL-C(=0)R’]-,
~C[-CONRR]-, —C[-C(=0)SR]-, —CI-S(OR]-, -C[-S(OR]-, -CIS(0)(OR)]-, —C[-S(0).(OR)]I-, —CI-
SONRR'T-,  —C(ZEA-, -CC—C)RA),  ~C((CCi) A Z RN (C-C) ), ~C(CCip) 2AY)-,
~C(CCi) ), B ~C(CCi) R (C=Cro) 22— vhehi ol ;

R'e o2 28he (CCyp)otd, lElZole, (CCpAlol 2R, EE sE 2Alo| 221 LEh1;

3a

R & EAA gAY e g2, sol=FA, (GCo)eZ, -CF;, -0CF;, (Ci-Cip) LA, (CCip)otd, sEH=
ol | (CeCi)oFEZA], ofr|, o} = (C=Ci) Y2, -C(ONHy, AFolo}i, -NHC(0)(Ci=Ci) 2, -S0:(Ci~Ci) L

7, -SONHy, (CoCi)Abol 27, —(CHy),0R', -NO», —(CH)NRR, -(CH),C(OR', -NR'C(O)R, -C(ONRR',
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NR'C(ONRR', -C(=NRONRR’, -NHC(=MROMRR', -NRR’, -SONRR', -NR'SOMNRR’, -NR'SO,(C;=Cyo) 22, —NR'SOR’,
-S(0),R", ~(CF,),CF5, -NHCHR', -OCHR’, -SCHR', -NH(CH,)»(CH,).R", -O(CH,):(CH,),R", HE* -S(CHy),(CH) R %=
ol FolXl oA H HHAow MEE 1) o] X&7|E vEhdH;
y= AFS UL EE ov-R'E oo X3y —(C-Co) XA AR, -CH,C(0)-R', -CHNH-R', —CHN((Cp-
4 a_b 4 4 4 4 4 4
Cip)¥Zd)-R, -CRR-R, -NH-R, -NHCH,R, -NHC(O)-R, -N((C;-Cip)&Z)-R, -N((C;~Ci0)¥Z)CH, R,
4

—N((CHz)on)—R4, —N(((C;;—Clg)/\]-ol—g“i%l‘?—_‘l)(Cl—Clo)%l‘%l)R4, -FH ZAFe] SR, _OR4, _OCHZ_R4, _OC(O)_R4,

“0C(ONR'R’, -SCHR', T= -SR'Z eEhfaL;

RE 4, dfol=2a), ooz A8 (CCo)dZ, (CrC)At] 227 (SlE| 2AF] 2 297) (C-Cy0) 2,
((C4=Cp) AP Z 2O ) (C-Cip) S, ~CH,OH, ~CH((C1=C1) HZ)0H, ~CHONH,)CH((CCio) 8H2), (Co=Cro) ot
Cl)oFR(C=Ci) 2, SlElZob, sl el 2ok (C-Ci0) 2, ~CHS((C=Cio)23), o}
& Hfrste 29 4W Xl §FEH doe] A3rE zke= 5- UiA 7-4
~(RR)(CRR )-8 e AY: B

4 a

R'o] #ldol 45 R'= 2a] #d o] Xeol tish o4 )¢ §38 NR-2 ehd 4 glon;

rr

Z_]'Z_]'Ql Ra ‘;% Rb}\_:% %%Zjl—g—i H, (CI_CIO)?E}__ZE]_ (CZ Cl())o ]oE_I (CZ_Cl())?E}:Z_]_OE_]y (CG_Cl())O}%(Cl_Cl())OE};Q_, ((C:g_
C) APl 22 ) (C-Ci) 2, ~C(=0)RS, —C(=0)O0R, -C(=0)NR'R’, -C(=0)SR*, —-S(O)R*, -S(0)R", -S(0)(OR"),

i ONRR 01 ;

RS2 R, 2t A9ol dald Sgdow, dow 3w (G002, ((C)LAYL, ((0)LNY, T2
(CCp&4, (CeCip)otd, (Co—Cip) o2 (C—Ci) &, s e 2o, S e 2o} (C-Cip) &,
(CoC)AOl 2L, ((CCp)AFIE 2L ) (C-Ci) L2, SlHZAIEZSZ, (FHZAIESZEZ)(C-Cp) S
2, -C0)(CC) S, EE -S(0),((C-Ci) )& JERIAL: B R'9 R A4 oz X8 2ad

4 neE 4T

R

r& 0, 1, 2 & 30|9;
n< 0 WA 69 Ago]aL;
p 0, 1 & 20|11,

o714, "aElzeld e 3 9,
St AHE A4 2E BB, BN T BB YIS 1T ovjs

HAFAY S RA RN R S RANZA S 3 WA 1209 F A4 B Ak, Ak R Foz o
Folxl TomRE AHHE Aof® shiel A A4E 2= ©BY, BN wE BN WYIH g
SR EE

"ol AghE e del, offtel=, (GG EE, (CGCi) ot (CCEE, (G Co AL, (CCo)EY,

(CoCAtolE2Ld,  Slo|=F4, (CC&=2, o, YoER, AHysd, o=, om|E,
EANUYOE, ¥AFHolE, FiRd, A, A9, oF, (CCYZEL, dxd, A& v, AE, &
slo] = o ~E], el 2A)1 S, (CoCip)otd, e 2ol ZFLE(CGCp)E, Aololie

-C(0)0(C-Ce) &, -C(0NHz, -C(ONH(C,=Ce) 2, -C(ON((C;=Co) )., F (C-CERLEAR o]F o7 Fo=
WE 47 Sgdon AEss s o] Aav)w wAaEAY N8P ofne),

_4_
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A3 2
Algel dolx, Zzte] Hgo EYPHoR:
Re -OH, -0R", -NH,, (C;=Ci)%Z, (CsCip)otd, &2, (CCip)TRIZ, (CCHAlZFRZUZ | mi= -0C(0)R
2 Y AY; == 22 229 (geminal) 2719 RlO] ol5o] BzE = el A -C(0)-2 JERNAL;
= 0] 9289 (vicinal) 2719 Ro] #AAA Aoz Xshe §3H (C-Cp)EFasta wa]s §As;
Vi o= A& (CGC)otdS YERM;
75 EAEA EAY = g2ola;
X= -C(NHy)-, -CONH(R))-, -C(NHS(O);R)-, -CNHC(O)R)-, -C(NHC(ONHR)-, I -C(((Cy-CpAtolZ= ot
Zjl)(CrCm)%%l)% L]FE}LHVI%,

= (G Cootd, S2(=0)2 A Aeex] &L dHzold, B S22 AGEAY AdHA] &
< H 2 Aol 2 RS YL

KU EAe @A, EE (0G)2d 2 Aolohew offolxl ZoriE Sydon dua 1) o4 A
3715 YERH;

Ve AR AL £ YRE Qel® A#E ~(C-C) L AA-R'E HehaL;

R'= 42 EE (G-C)AF) 2RSS Yeh) 1

Rc‘f:, 2y7vol Af-o sgHoR ) AYgZ A2E (G-Co)LZ, (CCp)old, slHZold, = ((C-CHAFIE

A7 3
Aol goin, Zze] Agol BPAow:

R -O0H, -0R, M, (C-C)LD, (ColD, slulzold, &=, (CCITRIY, (CrCA ]| FRAA, Ei
S0C(OR'E UERAY: EE 2e 22l (geminal) 2709] R'o] o]So] HAwi whash FAAAN -C(0)-F o

B B o] 92be] 9] (vicinal) i ezl 2709] Ro] dAAM HASHAY AsE §iE m=
2 234 (CoCo) BrAdha] e Rk welE J4gshaL;

Ve BAgEAY 28k (Co)obE S dEhiT;
7= EAHA @AY e dEolar;

X ~C(NHy)-, ~CONH(R))-, ~CNHS(0),R)~, ~C(NHC(ONHR)-, T ~C(((CyCo)AFo]Z27)(C-C ek S 1
Elui™;

R'e WAFE AL ARE (C)okd, eRobd, m sHzAel 22 e e
R'E A 9t EE 82, (0-C)RW, OF Tt Aojohx o]feld Fomty S¥dor N
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A87) wE A375S JeEhY;
ye A%S ey £ yR'E v SE ALY 88 -(0-C) LD A-R'E YpEh T

e oga, NABYAY ABE ()LD, (C-CHAlFRDZ, (AHEAZ2AN)(C-C)RD, (G
C)A I EZLZ)(C-CHEZ, (CookE, (ColE(C-CpEZ, sH R0, T+ FEHZ 2 (C-C)EZ S YERY

R 2 RE, 2 A%l dsiA S9doz, nxauAY 138 (C-C)LZ, (Cord, dulRold, (CCo)A
o]FRUT, ((CyCAIERLYZN(C-CHEZE, EEHEAIZELET, GlHREAIZZS(C-CNEE, EE
-CO(C-CPEAE YERNT;

ne 0 WA 49 Hg=o]ar;

pt 0, 1 & 291, 315%.

AT 4

A1gkel 9o1A, RS -0, -O0R', -Ni,, -NHR', -NRR', (C-Ci)%2, (CyCip)ob, alEl2obd, &=, (0

Co)eH . (CoC)Atel 227 -0C(0R, -NHC(O)R® T2 -NRC(OR'E JEulAY; w2 2e Aae 279 R

o ool HAHE Bast FAAM -C(0)-F ERIAL EE olgaelel mE ge Aol 2709 R'ol #
AN Qo AR $TY B 2NEHY (0B EE Bai 1B Fse, FPE.

AT™5
Aagkel Ao, R'E ~0H, ~0R, N, (CrCi)HZ, (CCi)obd, B2, T2 (CCio) 27, (CCp)Abo]Z ek

71, == -0C(OR'E JeEaL, n 10]AY ne 291, 33=.

A58k AojA, ne 1o]aL, Rl% -OH, -0((Ci=Ce)&Z), -0C(0)((C=Co)EZ), -NH,, == (C-C)EZ S e

A58l gloIA 90]3L, 27)9] R'o] 2o Aald] Q. Fat

a) 39 R'o] -0H = -0R'Z VERI1; T R'E (CCp)otd == sg 2olde LEh A

1

b) kel R'o] -OH ®== -0R'S Ueha; & RS 32 (0-C)d2S LFER AL
¢) 27)e] R ®F szo| A

d) e Ao 2719 Ro] o]S5o] Ratw eash 37 FAAAN -C0)-F LpEhE=,
33

379
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A5l QoI ne 20131, 2749] Ro] o]¢Azel QiL; o]z 274e] Ro] FAAM Yol AFH §F
B (G Ceasd 18lE A, =,
AT 10
ALgel olH, RE -0, T2, Ny, NI(C-C)2Z), N(C-C) LA, -ON, O, (C-Co2E, (C-Co) T
297, (C-C) LA, -C(0)0H, -C(0)0(C—Co)&Z, —C(0)NHy, -C(OINH(Ci-Co) &z 2 —C(OIN((C—Co) &), &
o] Folz Fo Y MEg 17 o) A XFH, ((Cypotd EE FEzotd S Yehfu, =
R (82)(CCo)otd E= (F2)db2olde ehls, 8§%.
AT 11
A8l oA, Vi gz A3E (GCotd s Yels, sg=.
AT 12
A1l oM, 72 EABA AU, 7v T2, TR((Cp) LD, N0y, & (NoZ o]Fox ForRH &
HHo=z gy 1) oo 375 Yen=, 33HE.
AT 13
A28l oI, 7 el d2E YelAY, 7+ e EF22E Yeldle, I33E.
A7 14
Aol QolH, X -C(NH)-, -COHR))-, -CONRR)-, -CNHS(0),R)-, ~CONHC(O)R)-, —CONHC(O)NH,)-,
“C(NHC(O)NHR')- TEE= —C(NHC(O)NRR)-Z e =, shate
AT 15
A 143} 9J oy A, X=  -C(NHy)-; ~CNH((C5-Cip) Aol F 2 L) (C-Cr) L) -; ~C(NH(C-Co) &) —;
-CINHS(0)p(C1Co) & Z)-; Aoz g -C(NHC(ONH((Co—Cip)oFH))- T CINHC(ONH(ENE|Zo}H))-; E&
-CONHC(O) ((C=Ce) L)) - Yelaz, o7]M, pe 1 & 291, 3=,
AT+ 16

A&l QlolA, R

el

o2 AFH (CiCpotd e do= X3 dH=2old s Y=, 33E.

AT 17

A6ae] oI, Re -ON, Z2, N0, ()22, D (CC)TFRAAR o] Fold FoiE Helg 17] of
el Agz delz Agd Ade ek Re gege gehe, s

AT 18

Algel] olM, R'e &S @AY EE: @2 (027, CF -0CF;, (CoCo)obd, alEzopd,
“C(ONH,,  AFolobie,  -NHC(0)(Ci-Ci) 22, -S0,(Cr-Cio) 2, -SONH,, -NO,, -NR'C(OR’, -C(ONRR',
NR'CCOINRR', ~CONRONRR', ~NHC(=NRONRR', —SONRR', -NR'SONRR’, ~-NR'SO.(Ci-Cio) 2, -NR'SOR', ~S(0),R"
L= -(CFy),CF:E YERlE=, 3l3hE.



A3 19
A8l oA, Y= 4

AT 20

ALl oA, R'E 1,

.

AT 21

A1l glo1A,

((C5Ci) Akl

7] mEYE A

A9e dehls=, e

ERIN

;@ OREY

F2L)(CCeZ, B
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Hq HO,_
; . 1
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HN’&O 0 O HNAQHN O
>

(Aol ZF 22 29)(C-C) e S Vel =
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A
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A
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AHA
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A4
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AHA
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A
gy o] 4

[0001] ad &4

0002 ATIE
[0002] L 7 /%57%( 4 20154 109 1)l gk 44 S 43
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[0005]
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[0007]

[0008]

[0009]

[0010]

[0011]

S==35 10-2696432
o ool FLW JTe AUSHow BY Pelol=e] W g, Hfasd, wA DY, 4, &5 U
WA old@ gl AN ArjEch ol5e] 4B i AR tevh A wud me Pero] o4
wole] fElel= AY EE 450 Arhels At Avow AZAT, &aHel AT GuARe) g Ei
AzAolst Ao $a, Afagsl D wA Bt ATHG. o5 AxAClE A YRIH NEE
AofEa EF FFA F ek, v, Alojy @uARE B A% AWS FaA Bud £t fe)
g

Zejadl(kallikrein)& ARl ZzEopAe] ak¢jitoltt. QIFtellA, d3 Ze A KLABD S TAE &FA
g AUA e i, 2A4 gEadl-ad e UKD = 157HA 9] DAEA g A Z2eokA|e] o
i, 95 H HA AR WA RO dEE B R dold

S, dE 5ol E¥S WF7] fste] Aol 8BS ISt Aol Saro] e, F el AEe]
z7] A28 EFse & i Hied, olf Azt §d A4S U8t AT 2% dRE F3dd. A%
TE ARAA, ZREFWE EFNIOR JAAH I, o2 oojr JHwE dHAOR [diAT]a, Fab
E AE wplE FAste Jtad gBd A FE FAaden. HF 3 AR R ¢ 27 A=
T, e AS &dsh B i AREA GEA Qo e st 24 QA B 9 FREAM ¢
A et

Heold AZe aEAH ZIY=A0MK), ZZ2d3dd 2 FXIT(AAF XIT; sHAITE 22k (Hageman factor))oll

7 el Aabd H3Aol FAe AlFSt. ezl A agddor [eEa, FXIIE 84

t}. FXIla¥ o]ojA] 1z} XI(FXI)S FXIa® #3A]7]131, FXlax ©]ojA] 21z} IX(FIX)E &4

shA]7]aL, oA 1] BWAERIA} FVIILash $7 "EIVFAl"(tenase) HFAE FAstaL, o] HFA= Q1= X(FX)
th. oA HFE FF AR YA ZREFNY] EFWIoR WIS Fidshe FXaoltt.

g4 Zeaddle] v dyARl Zezde A, telM FAd s

4 , 8 A
B gAolA sttt ZyZda gl &dst <Ak XII(FXIIa)ddl 23

°] ek 2
os A= dAdstd I Zelaebel
o <l

(POS WEd, 2458 @4 2929 b2 U hgad) L eholal Fol Wkl AL Fshe] <
AT S eI T %, PR Tlmu £xolA Fbe) RXITaE AN ool 9la} XI(RKDE
Plaw FIAAA FF Aud dINAG. ALY A2 2 B 239 KS DY 28
FXITaE B8k A4, olile Wy Aze @43t 4%, webd sf g Aolshs Pkl €@ FXII

o] ¥ o] e ZAslolth(Hathaway, W. E., et al. (1965) Blood 26:521-32).

= g
vl njgAd datA deE S %jili‘rékﬂ *E}Nﬂ(ai}*ﬂhﬂiirﬁ ‘I‘I‘EH) 2—! Triﬂﬂrﬂ](
aH SIS

) T 22 A Ah=s s Aol 7%?4@ =ohadl, Sa 2= JBY
e}

mo {];
=
=
a

T4 AT S ek e Fxpe SuIR(SE-F2) FHol v ZAAJ] TAE UERL. 01 <
P2 AFrAEs SHS B e AollA JEdHor Frte otstdEnt. EFW-FEFN III(TAT) =l ¢
3 FA4HE EENY A Frhe, d9ds gdxoE wa QlE AoA #EE o] w2 FEY HIJLoHH o]
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nho] = (280g, 2310 mmol), EﬂEE}O} 142 2 ZA B BhE (1382m, 4620 mmol)& F7Fshar, A2elA 36413F &<k 1L
Hhekgitt. o] kg Egtes Ads aw 6}‘3“1 e 102 AT WA ol ofAlEIe]E(6 4 )= 34
7131, 4AIZE Eob mnkslgitt. o] whg EehES ojHstal ol" opAlHIO]E(6 x 20)% Aﬂﬂo}"ﬂﬂr w7 s =
greto] wEkg ol EH (329me, 1733 mudl) €] %Oﬂ, = (462me) = A2 8FaL LA NgSO, el A=A17]aL, o
F 5, Ax dHE ARG, 22 e EUA 2Y ARvtEI Y (de7hd 1.5kg, Sat T ol o}
AE Ol E 20%% %ﬂ)oﬂ ol BAAA (R)-(-)-N-sld 2] gl-2-v & 3 2 -2 P opmpo] =(1d) (472.51g, 2257 m
W, 98% F8)Z Pa o A=A AFEAH H MR (300 MHz, DMSO-ds) & 8.57 (s, 1H), 8.03 - 7.89 (m,

olN

2H), 7.70 = 7.48 (m, 3H), 1.19 (s, 9H); MS (ES+) 232.18 (M+Na); #3} 3|4d: [al, = (=) 112.11 [4.155,
CHCl13].

SA-4: (R)-N-((R)-(3-o}v =—-4-ZF o 2 d) (Fd)vE)-2-vEd T2 p-2-Hfolrlo] =(le) = (R)-N-((S)-
(-0l =~4-ZF o 7)) (A E)-2-Hed T2 A-2-HAolufo] = (1f) 9] AZF

HFH-1 -11CE WgE EFAMUL) F R)-(-)-N-dlAgg-2-wg 2z 2 3-2-H W olupo] = (1d) (475g, 2269 m
mo) 2] Mo MAEA AzE 2R A F(E-(H = (Eo]vE A ™) o] ) 4-FF 0 2y d)nl g 22}
o]=(1c)(4.754 , 3563 mm)E UWF =2 (-11.1 WA -10C)E FASHEA 708 7|7kl AAA
A7teldtt. o] Wg EES 9AE u7x (S gzl iEA TLC~ AA) Td SEolA wksgith. ¢
HEES -10ColA IN KHSO,E AR&A BB S AIZATE. o] WHEES 3049 77t ZAA o= 7hA]7]

a7l 2 AT 74 T& oY oAEHIE(2 x 2@)?1 FEsT. 771 & ekl 22 x 20),

AF(3.50)Z ARt UM, AzATIE, 93 & AF T FH5AA R)-N-((R)-(3-ol=-4-ZF 2 2Hd)
(Hd)wg)-2-H g 2 -2-4% J‘J_O}H}Olﬁ(le)@r (R)-N-((S)-(3- o}u];_4_» Fezdgd)¥d)HE)-2-HEza
F-2-APolulol = (1f) [(de = 72/28) 727g, 2269 mmol]e] F-EAo)ldAA e 3FES sl 22 298

AsstAqrk. 220 Z#HA WY o] A& IPA2000m) S H7lsla wuksldA g5 alo] 7lEstA (A3
|a|E]=d 30%). W EFES 2384l ugkeldA] 5A17Ee] Z|ztel AAMA 27 CE WA ZTE. dolzl 1A
E A 9 Fska [PAGS x 100m) = AlF kA, 24412 B¢t 7] AZXAIA (R)-N-((R)-(3-o}H] =-4-&F
o= ()M E)-2-mE Z 2 g-2-d A olulo] =(1e) (351g, 48.3% &, de = 94.63%) 2 WA AAA uA=
A A F3F .

-2 7] ZAE (R)-(-)-N-wlZ g d-2-v & Z 2 g-2-d Fo}n}o] = (1d) (0.500 kg, 2.389mo) S AR&3A wHE
sl (R)-N-((R)-(3-o}me-4-ZF o 2yd) (I d) v E)-2-vE T2 F-2-A folulo] = (1e)(329g, 43% &, de
= 03.58%) 8 WA AAY TAZA AT,

HFH-3 47 2A4E R)-()-N-dZ e d-2-m g L2 P-2-d 7 orlo] = (1d) (409g, 1953 mmo)E o] &) A wHES}
o] (R)-N-((R)-(3-o}n|=~4-ZF o 25 d)(sd)vgd)-2-wed T2 @-2-dFoluto] = (le) (264g, 42% F&, de =
94.33%) 5 WA AAG TAZA AT,

A2 A7st: 7] 374 wFHE wiEsta, (le) 2 (1f)9] F-EAA|AAZAA(v]F-1, 351g, 48.3% &, de =
94.63%), (Wl3-2, 329g, 43% &, de = 93.58%) ¥ (W]F-3, 264g, 42% &, de = 94.33%) 2] E3E % T8
s gl ZAA wRb 7 REE 220 Qe T 3AH Sy S Alel IPA4000ml) S FHrbstar wekebd
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i sjol stk Gorel s HeshE). B EHEE Lo W SAA30) ALAA ARy 9F
AR, ok 1Az W7 0 k& AAsE wAE s 2 TAE o3l e H5ala
IPA(I x 100md 2 2 x ZOOmﬂ)i A A 3Far, R -Fo A 244 7F et A R)-N-((R)-(3-o} =—4-ZF2 &
—¥o}r}ol = (1e) (8722, 92% &, de = 99.28520)F WAl AAA A ZA

~ 2

A8kt I NMR (300 MHz, DMSO-ds) & 7.40 - 7.26 (m, 4H), 7.25 - 7.15 (m, 1H), 6.90 (dd, J = 11.5,
8.3 Hz, 1), 6.75 (dd, J = 8.9, 2.2 Hz, 1H), 6.57 (ddd, J = 8.4, 4.4, 2.2 Hz, 1H), 5.77 (d, J =

Hz, 1H), 5.33 (d, J = 5.3 Hz, 1), 5.11 (s, 2H), 1.13 (s, 9H); F NMR (282 MHz, DNSO) & -137.36; 'C
NMR (75 MHz, DMSO) & 151.32, 148.19, 143.13, 139.74, 139.70, 128.22, 127.63, 126.93, 115.04, 114.98,
114.91, 114.82, 114.60. 114.35, 61.88, 55.42, 22.77: ¥s 3 A: [aly, = (=) 70.70 (MeOH, 1.065);

Cill FN0Sel sl ALk =240 C, 63.72; H, 6.61; N, 8.74; &<21x]: C, 63.74; H, 6.74; N, 8.74.

(R)N-(($)=(3-0k 0] red-ZF 0 23 D) (3] D) ¥ g -2- I Z2 w-2-swolebol =Af)el )@ elolel; 'H NR
(300 MHz, DMSO-ds) & 7.41 - 7.36 (m, 2H), 7.36 - 7.27 (m, 2H), 7.26 - 7.18 (m, 1H), 6.89 (dd, J =
11.5, 8.3 Hz, 1), 6.71 (dd, J = 8.9, 2.2 Hz, 1H), 6.51 (ddd, ] = 8.4, 4.5, 2.2 Hz, 1), 5.82 (d, J =
5.5 Hz, 1), 5.32 (d, J = 5.5 Hz, 1), 5.09 (s, 2H, 1H D,0 @3 7}5), 1.14 (s, 9H); F NMR (282 Milz,
DMSO-ds) & -137.32; MS (ES+) 321.3 (M+1), 343.3 (MNa), 663.5 (20#Na): MS (ES-) 319.3 (M-1). st
3A: [aly = (<) 73.21 (MeOH, 2.505).

A5 (H)-5-(epr = (F ) wE)-2-5F e =old™ (1g)9] Alx

MTBE(600me) & (R)-N-((R)-(3-o}r]-4-ZF o 23 d) (3 ) e )-2-m & Z 2 3-2-d ¥l ofrlo] =(1e) (99. 13g,
309 muoD) ] Z]AH o kg ZefEe] 4N HC1(thel$41)(162me, 650 mmo)& F7Fskal A2oA 11A17F &<t
ankskth. HCL H747F WA EAE vl aiAl7E G4 = 7] Al TLC 242 wiwke 3% =3S Yehfal
F7Fe] 4 HCL(The] S4H) (162me, 650 muo)S H7Fskal A-ofA] 16417 &b wpkstlct. #e)o] mess S
Al71aL, ESka 3N NaOH(455me) 0.2 7]/ 8kA17]aL, shghad& old obAlHlE(2 x 750m) = FE63itt. §Hat
F715& 797 NgS04 el AxA7]a, o3 §, Az R SEAZG. o] uAlE ikt A EHstar,
A7 gek ambetar A, Aol AE ofate] s frste] (H)-5-(olk= (o) WE)-2-FF 2 2obd
(1g)(38.0g, 57% &) W& mAZA AFskdck: H NR (300 MHz, DMSO-ds) & 7.39 - 7.33 (m, 2H),

v

i

7.27 (ddd, J =7.6, 6.6, 1.2 Hz, 2H), 7.21 - 7.13 (m, 1H), 6.86 (dd, J = 11.5, 8.3 Hz, 1H), 6.77 (dd,
J=9.0, 2.2 Hz, 1), 6.54 (ddd, J = 8.3, 4.4, 2.2 Hz, 1), 5.03 (s, 2H, D0 W3 7}5), 4.96 (s, 1H),
2.71 (s, 2H, DO 2% 7H5): F MR (282 MHz, DMSO-d;) & -138.12; NS (ESt) 217.2 (M+D1): 215.1 (M-1):
B3t A [alp = (+) 1.47 (0.545, MeOH).

GA-6: (-)-N-(Arelgrz 2 d)-5-((Atel gz zdmdotr] ) (Fd)med)-2-&F e 2obd®(h) 2 (-)-
S-((Atelgzzedvdotr ) (s d)vE)-2-=F e 2opd i) 9 Alx

MeOH(80mE) & (+)-5-(ohr=(Fd)Me)-2-ZF 2 2old ¥ (1g)(5.312g, 24.56 mmo)2] nHEE LMo Alo]ZF=
I 2RI AGH S )= (1.944ml, 25.8 mmo) S 109 717 =k 0TCAlA H7Fela 308 =<k wRkelgitt. o]
T2 AUER(1.859g, 49.1 muo) & ohe] FROZ ol Hrksta 1213 59t

do gulE UL, FAFE B(100m) 2 HEstar, e olAH O E(2 x 100m)Z FE3A. 771 &
sle] F NgS0, AellA AZRAIZIaL, 1 & Ax AEHZ SFAAAT. A E FUA] 2 aZetE
) (A2]71A 80g, AL = oE ofAEHIolE 0 WA 100%2 &) s AAXA s71E AFstgvt:

D3 odmA A 9 dRA(-)-N-(Aeo|FEZ I E)-5-((Ao]FEZE Aol ) (HY)We)-2-Z
o 2olda (1h)(0.6632, 8% &) H NMMR (300 MHz, DMSO-ds) & 7.44 - 7.35 (m, 2H). 7.30 - 7.21 (m,

mlo_ﬂé

oot

—

—(rU

2H), 7.19 - 7.08 (m, 1H), 6.96 - 6.75 (m, 2H), 6.55 (ddd, J = 8.3, 4.6, 2.0 Hz, 1H), 5.26 (td, J =
6.0, 2.3 Hz, 1H, DO W3 7}5), 4.71 (s, 1H), 2.93 (t, J = 6.2 Hz, 2H), 2.27 (d, J = 7.1 Hz, 3H, 1H,
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DO 3 7F5). 1.09 - 0.84 (m, 2H), 0.39 (m, 4H), 0.25 - 0.15 (m, 2H), 0.09 - —0.02 (m, 2H); F NMR
(282 MHz, DMSO-ds) & -137.56; MS (ES+) 325.4 (M+1); 333t 3|4d: [aly = (-) 6.67 [0.27, ™ €]

2. FA oAz (-)-5-((Alo]EREzHudolu] ) (Hd)HE)-2-ZF o Zold AU (1i)(4.84g, 73% F&);
H NMR (300 MHz, DMSO-ds) & 7.42 - 7.34 (m, 2H), 7.32 - 7.23 (m, 2H), 7.22 - 7.11 (m, 1H), 6.92 - 6.78
(m, 2H), 6.55 (ddd, J = 8.3, 4.5, 2.2 Hz, 1H), 5.04 (s, 2H, D,0 23 7}5), 4.67 (s, 1H), 2.25 (td, J =

9.6, 5.3 Hz, 3H; 1H D,0 T3 7}5), 1.04 - 0.80 (m, 1H), 0.50 — 0.28 (m, 2H), 0.11 - 0.02 (m, 2H);

NMR (282 MHz, DMSO-ds) & -137.92; MS (ES-) 269.3 (M-1); 333 3A: [aly = (-) 12.24 [1.275, CHCls];
Fteld it sheld AD-H ZH, 1 me/&, &vl: 95% 4k, 5% ofe]AxXEIhE UV = 260nM, 25C (>99.99
ee) S o] &3l told HPLCE F3gto 2 sttt

GA-7: 5-(olr] (s d)WE)-2-ZFF e Rold A (1k) 9] A%

SR (R)-N-((3-oln|e-4-Z 2o 23 d)(dd)He)-2-v e Z 2 g-2-HHolufo] = (1) HHOZHE (R)-N-
((R)-(3-olr|=—-4-=F o 2Hd) (Hd)HE)-2-HE T2 H-2-HAojlufo]=(1e) ¥ (R)-N-((S)-(3-o}v] =—-4-ZF
) vE)-2-vE Z2g-2-dFolnto| = (1f) 9] FEYA o) dAA ] EFE9 AAIJ=EEH Tt
SIRHE 1ke= RS2 19 ©HA] 5ol YAl AAE o] &8lA (R)-N-((3-otH] =—~4-FF 2 23 d) (s d)H g )-2-1]
g2 -2-Aoluto] =(15)(27.8g, 87 mmol) ZH-E] A|F3te] 5-(oln| = (Hd)WE)-2-ZF ¢ Zold @ (1k) (14g,

75%)% wre ZHA mA=A AZerdTh: H MR (300 MHz, DMSO-ds) & 7.40 - 7.32 (m, 2H), 7.27 (ddd, J =
7.6, 6.7, 1.2 Hz, 20), 7.21 - 7.11 (m, 1H), 6.86 (dd, J = 11.5, 8.3 Hz, 1H), 6.78 (dd, J = 9.0, 2.2
Hz, 1H), 6.54 (ddd, J = 8.3, 4.5, 2.2 Hz, 1H), 5.00 (s, 2H), 4.93 (s, 1H), 2.13 (s, 2H); F NMR (282
MHz, DMSO) & -138.30; MS (ES) 215.1 (M-1).

GA-8: N-(AlolE 222 vE)-5-((AlolE 22 dvEoln ) (Hd)vE)-2-FF e 2oldd (1) ¥ 5-((A}9]
Frxzdydoln ) (Hd)ME)-2-EF L 2oldd(Im) Y] A|x

e 11 2 Ime Wk 19 @Al 69 Z1AlE EHApe| whElA] S5-(eolm=(dd)vE)-2-FF e 2old ¥
(1k)(1.081g, 5.00 mmol) ©.ZH-E A|Z3&te], 317|E A 3-8t}

1. FA odZAe N-(AolEz2z2dvdE)-5-((Alo]E 222 dvgoln ) (Hd)vE)-2-FF 2ol d
(11)(0.194g, 0.598 muol, 11.96% 4=&); H NMR (300 MHz, DMSO-ds) & 7.44 - 7.35 (m, 2H), 7.30 - 7.21 (m,

2H), 7.19 - 7.11 (m, 1H), 6.94 - 6.79 (m, 2H), 6.56 (ddd, J = 8.2, 4.6, 2.1 Hz, 1H), 5.29 (td, J =
5.9, 2.3 Hz, 1H), 4.72 (s, 1H), 2.94 (t, J = 6.2 Hz, 2H) 2.38 - 2.20 (m, 3H), 1.10 - 0.97 (m, 1H),

0.91 (m, 1H), 0.40 (m, 4H), 0.21 (m, 2H), 0.03 (m, 2H); F NMR (282 MHz, DMSO) & -137.78; MS (ES+)
325.3 (M+1); (ES-) 323.2 (M-1).

2. FA o429 s-((AelgzE2dvEoln ) (Hd)vE)-2-FF 2 2oldd (Im)(0.795g, 2.94 mmol, 58.8%
28): 'H MR (300 MHz, DMSO-di) & 7.40 - 7.33 (m, 2H), 7.27 (tt, J = 6.6, 0.9 Hz, 2H), 7.20 - 7.12
(m, 1H), 6.90 - 6.78 (m, 2H), 6.54 (ddd, J = 8.3, 4.5, 2.1 Hz, 1H), 5.04 (s, 2H), 4.67 (s, 1H), 2.34 -
2.22 (m, 30), 0.91 (m, 1H), 0.44 - 0.30 (m, 2H), 0.09 - 0.00 (m, 2H); 'F NMR (282 MHz, DMSO) &
-137.95; MS (ES+) 271.2 (M+1).

SA-9: (2R, 4R)-1-(4-S 2RI D7p R ) -4-3fo] =5 A 9] E2| d-2-715d 4 (1o) o] A%

A TEMYEE(61.0ml, 30.5 mmol, 0.5 & FE) F Al2-3fo]EEA-D-Z 5 (1g, 7.63 mmo) ] nyE &
o] 4-FZZFd olo]hAlolold|o|E (1n)(1.952me, 15.25 mmol) S H7}8la, 80°CelA 5A17F Fet 71489},
o] MMeES Aoz YztA7|a, dofd uAE AfAH Y. A JHAS o E ofMEHolER Ao,
5t

o

HC1& AF&alA pHE 12 Z=Astar, o" olAEHo]E(3 x 150m) = F=33tt. HAF 539 77 & &3
o] Az A, ARAT L, {1% ZT FFAA (R, 4R)-1-(4-Z22H| 7R Y )-4-sFo| = EA| T E2d -

2-71E A1 2H(10)(1.92g, 6.74 mmol, 88% F8)< T4 A=A AFsTH H MR (300 Miz, DNSO-dy) & 12.33

-

[
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(s, 1), 8.41 (s, 1H), 7.61 - 7.48 (m, 2H), 7.32 - 7.22 (m, 20), 5.16 (bs, 1H), 4.32 (m, 2H), 3.65
(dd, J = 10.2, 5.7 Hz, 1), 3.31 (m, 1H), 2.32 (m, 1H), 1.90 (m, 1H); MS (ES+) 285.2 (M+1), 307.2
(M+Na), (ES-) 283.2 (M-1); ¥t 3d: [aly = (+) 48.89 [0.27, MeOH].

GA-10: (2R, 4R)-N1-(4-ZF22Hd)-N2-(5-(((Ale] ZF R X2 g )oln| ) (F D) H & )-2-ZF 0 23| d )-4-35}9]
EEA S EY -1, 2-Tho] FHR 2ofmbo] E(1p) & A2

HEZE |22 F T (5m) F (2R, 4R)-1-(4-F22H IR Y )-4-3lo| =2 A 1) ¢ U -2-7}3- 2 Ak (10) (0, . 2g,
0.703 mmol), 5-((Ale]EZ2Z2Fueolu ) (HE) e )-2-FF 2 Zod 7 (Im)(0.19g, 0.703 mm)2] E3FHE0
g 2-o| EAFEA-1(2H)-7HEA el o] E(EEDQ, 0.174g, 0.703 mmo) S H7}etar A-2ox aF24F wwketaict.
24 W3 E3ES T T w571, e FHA 2R ReEIYI(HEIH 24g, EEEE T 0-
100% CMA 800 &) 9&f AAAA (2R,4R)-N1-(4-FEZ2HH)-N2-(5-((Ao]EFRZ 2| goln] ) (Hd)
HE)-2-ZF ¢ 2Hd)-4-3lo| = EA T Z -1, 2-t}o] 7} ~o}ulo] = (1p) (65mg, 0.121 mmol, 17.23% F&)S W

A wAzA AT H MR (300 MHz, DMSO-d;) & 9.65 - 9.53 (m, 1H), 8.49 (s, 1H), 8.05 (d, J =

7.5 Hz, M), 7.57 - 7.52 (m, 2H), 7.41 - 7.35 (m, 2H), 7.27 (dt, J = 7.6, 3.2 Hz, 4H), 7.20 - 7.12 (m,
3H), 5.29 (d, J =4.7 Hz, 1), 4.81 (s, 1H), 4.51 (dd, J = 9.0, 4.6 Hz, 1), 4.34 (q, J = 4.8 Hz, 1H),
3.69 (dd, J = 10.2, 5.6 Hz, 1H), 3.48 (dd, J = 10.0, 3.9 Hz, 1H), 2.38 (ddd, J = 18.8, 9.2, 4.7 Hz,
2H), 2.27 (d, J = 6.6 Hz, 2H), 1.96 - 1.85 (m, 1H), 0.98 - 0.85 (m, 1H), 0.36 (dt, J = 8.4, 2.8 Hz,

9H), 0.05 (dd, J = 5.6, 4.0 Hz, 2H): 'F NMR (282 MHz, DMSO-ds) & -128.72 (d, J = 2.9 Hz): NS (ES-)
535.4. 536.3, 537.4 (M, M-1, M-2); HPLC <% 93.5%.

wes) 2

Cl

(2R, 4R)-N1I-(4- 2227 d)-N2-(2-FF L2 W d)-4-3lo| EEA I E H -1, 2-T}o] FHg 2ofufo] =(2a) o] Al X

HEZSo|m2Fd(5m) T (2R, 4R)-1-(4-Z 223 L7 Y )-4-3Fo]| =EA T E2]d-2-7} 52 AH(10) (0. 2g,
0.703 mmd), 2-ZF < 2o}d#(0.078g, 0.703 mmo) ] &Mol] oe 2-dEAAEA-1(2H)-7}3 2 # o] E(0.174g,
0.703 mmo) & #H7Fskar, A2oA kW wRkslgit). o] vhg EFPES IF F FFA7]a, Do MAE &
A 2 AReETHI (PG 24g, @A F olE ofAlElo]E 0 WlA] 100%=E &)l o3 GAIAA
(2R, 4R)-N1-(4-ZF 2239 )-N2-(2-ZF 2 2| d )-4-3lo| =ZA| 3| Z | -1, 2-T} o] 7} ~o}mfo| =(2a) (140mg,

0.371 mmol, 52.7% )& FA LA ZA] AF3ATE; I NMR (300 MHz, DMSO-d&) & 10.11 (s, 1H), 8.94 (s,

1), 8.42 (m, 1H), 8.00 (m, 2H), 7.78 - 7.65 (m, 3H), 7.59 (m, 2H), 5.76 (d, J = 4.4 Hz, 1), 5.10 -
4.92 (m, 1H), 4.81 (m, 1H), 4.20 - 4.08 (m, 1H), 3.98 (m, 1H), 2.92 - 2.77 (m, 1H), 2.47 - 2.24 (m,

1H): “F NMR (282 MHz, DMSO-ds) & -126.05; MS (ES+) 400.3 (M4Na). 777.4 (2M+Na). (ES-) 376.3 (M-1);

HPLC =% 99.51%.
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[0286] Hkg-2] 3

v( __EEDQ_ N
O ko &

[0287] e (” o

[0288] (2R, 4R)-N1-(4-2 2 23d)-N2-(5-((+)-(Ate] SRz 2dvdotr] ) (dd) HE)-2-ZF 2 23d)-4-3fo| =54
&2 -1, 2-tho] 7 2ofmto] =(3a) o] Az

[0289] HEgslol =2 Fe(5m) = (2R, 4R)-1-(4-F 229 I 7R )—4-3lo]| == A) 3] 28] -2-7}HE-2 4 (10) (0. 205¢,

0.721 mml), (-)-5-((Ale]EFzzzdrgoln] ) (Hd)md)-2-ZF 2 Zold A (1i)(0.195¢, 0.721 mmo) ] &3+
So] o8 2-o EAFAEU-1(2H)-7FE A o] E(0.178g, 0.721 mmo) S F7}ebar, A-2o)A &tk wykalgltt.
2do Wb EFES AT F wFAL, Dozl e FHA ZE AetE g (destd 24g, FREE
< CMA 80°] 0 WA 100%E Al&ates &)l s AAAA (2R,4R)-N1-(4-SZ 23 d)-N2-(5-((+)-(Ate] &
2rxagddoln] ) () v E)-2-FF 0 25 d)-4-3fo| EFA| 9] F 2| W -1, 2-T}o| FHE 2~ olmfo] = (3a) (25mg,

0.047 mmol, 6.45% 8)S WA wA=Aq AFsHAT: H MR (300 Miz, DMSO-dy) & 9.61 (s, 1H), 8.50 (s,

1H), 8.14 - 7.98 (m, 1H), 7.59 - 7.51 (m, 2H), 7.38 (m, 2H), 7.32 - 7.23 (m, 4H), 7.21 - 7.09 (m, 3H),
5.30 (d, J = 4.8 Hz, 1H), 4.80 (s, 1H), 4.51 (dd, J = 9.0, 4.7 Hz, 1H), 4.34 (q, J = 4.8 Hz, 1H), 3.69
(dd, J = 10.0, 5.2 Hz, 1H), 3.48 (dd, J = 10.0, 4.1 Hz, 1H), 2.39 (m, 2H), 2.27 (d, J = 6.7 Hz, 2H),
1.90 (m, 1H), 0.90 (m, 1), 0.43 - 0.30 (m, 2H), 0.06 - 0.02 (m, 2H); F NMR (282 MHz, DMSO-d6) &
-128.88; Z= EFW (ESt+) 537.4, 539.5 (M,M+2), (ES-) 537.3, 535.4 (M, M-2); HPLC &% 96.99%; 43t
A [aly = (+) 132 [0.2, MeOH].

[0290] HkS A 4

gul h

(@] o 9 0
aeali=Nocas Ml
KOH BuaSnH
4a 4b 4c

(Ry2-tig == -2-d3ololo] =

NH, SiMe; \P
s CN _N M 48,
ko) SN Me;Si %r O’S NH
— & : #,
1c >
Lo — e
fT' 4d (-)-ol 42 HaN
F
4e ()-8
HO

HO, Jf’
ta, i N
Q oW  EEDQ SN Q o8
=0 4e ( ) ol/gﬂxn
CI—@—NH

1o

4f =il - A3
[0291] (rorg ’*' 4g (+H-o1gaA

[0292] (2R,4R)-N2-(5-((+)-1-o}n] =-1-(3-Atolo} ¥ d )-3-Alo| SR X2 A X 2 7 )-2-ZF 0 29 d)-NI-(4-F229d)
~4-3}o| EF AT E 8 -1, 2-T}o] 7 2otubo] = (4g) o] Al X
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GA: 1 3-(3-Ate|EFREadolmdzd )Mz L}o|EY (4b)9Y A|F

0ColA WeEre(800m) 5 3-oldEdulzrto]ER™ (4a)(50g, 344 mmo) Q] wuty fllo] Alo]EF 2T R dolE e
t|eto] = (41me, 549 mmol)% A7Fsla UM FAEEE(N 4 &9, 67ml, 67 mmo)S FH7FSFth. o] WhE &
SES ALo] HEE a1, 1443F B¢k wwkslgdtl. o] WhSES HCIE pH-6(75ml, 1 N)o.& AR EIA|7] 1
£ o= 35C 0}?41& FAAA FEAZT. FALE " olAH O E(1200ml) 2 3] XA 7]aL, & (800ml) = Aﬂ
A3k, 74 T olE oMM H Ol E(800m) 2 FE3FL, 7] T& Feted AR MFHE, AxA7, o
i, 4 EEHEA 7 3-(3-AlolERzedola Az U )Ml R o) E- (4b)(72.42 gn) XRAES FA] 9
1

AZA AFeRon, olAL v A 2tE AFEEJAT; H NMR (300 MHz, DMSO-ds) & 8.19 (dp, J =

N,
ol
ofy

7.8, 1.6 Hz, 1H), 8.11 (dddt, J =6.3, 3.7, 2.6, 1.4 Hz, 1H), 7.80 - 7.65 (m, 2H), 7.32 (dd, J = 15.1,
7.6 Hz, 1H), 6.60 (ddd, J = 15.0, 11.3, 10.4 Hz, 1H), 1.91 - 1.74 (m, 1H), 1.04 (m, 2H), 0.85 - 0.75
(m, 2H).

A 20 3-(B-AfolERERAEZ o)Wl O] E- (40) 9] Al

HIAN(750me) & 3-(3-AlelER 2 dotgd 2 U)Wl o] EH(4b)(65.7g, 333 mmo)] 1REE & Ego]-
kolke) I—

n-FEFA S48k (185m, 666 mmol)S H7belal, 14417 ¢t 7t SFAIZT. o] ukg 2o Heow
W7, A 5 sFARAY. AbE ZUA 2 ARntEad e (@it F ool obAlHolE 0 WA 100%%=
A 7= Aol o8] AAAA 3-(3-Ate| ZRZRAZZ o)l 2ol EY (4¢)(23.3, 116.9 mmol, 34%

TE)S FA Ld=2A ATt T NR (300 MHz, DMSO-&) & 8.41 (td, J = 1.8, 0.6 Hz, 1H), 8.24

(ddd, J=7.9, 1.8, 1.2 Hz, 1H), 8.09 (dt, J=7.7, 1.4 Hz, 1), 7.73 (td, J =7.8, 0.6 Hz, 1), 3.15
(t, J=7.2 1z, 2d), 1.52 (q, J=7.1Hz, 2H), 0.81 - 0.64 (m, 1H), 0.46 - 0.26 (m, 2H), 0.13 - 0.00
(m, 2H); MS (ES-) 198.2 (M-1).

SA-3: ()-N-(1-(3-Afe]oprsid)-3-Ate| R 2 d 2 h o] dl)-2-v Y Z 2 -2-d flojvlo] =(dd) o] A1z

3R (4d)2, WHS2] 19 @A 304 B uve} ge HAE o] fajA, 3-(3-Alo|ERET R TR -A)HZ
UolE& (4¢)(22.8g, 114 mmo) ¥ (R)-2-WEZ 2 -2-dFo}mlo]=(13.95g, 114 mmo) ZHE A Fse] (-)-N-
(1-(3-Aolotrsd )-3-Ato] F 2T 2 AT 2 7 g dl )-2-m & Z 2 gh-2-d Wolnfo] =(4d) (21.8g, 72.1 mmol, 63%
)5 W 3 AP ZA AT

' NMR (300 MHz, DMSO-ds) & 8.29 (s, 1H), 8.21 - 8.12 (m, 1H), 8.01 (d, J = 7.7 Hz, 1H), 7.70 (t, J =

7.9 Hz, 1H), 3.54 - 3.13(m, 2H), 1.44 (q, J = 7.5 Hz, 2H), 1.23 (s, 9H), 0.82 - 0.65 (m, 1H), 0.44 -
0.29 (m, 2H), 0.11 - 0.00 (m, 2H); MS (ES+) 303.3 (M+1); (ES-) 301.3 (M-1); 3% 3Hd: [aly (-) 66.92

(0.26, MeOH).

BA-4: (R)N-((=)=1=(3-0h0] temd 5.0 2 5] )~1—(3-AFo] o] 1 )=3-Apo] 2 2 3% 2.9 3% 2 9] )—p-v] €] . 2 7}
2-Aojulo] = (4e) 2] A%

-20Col A EFN(350me) Z (-)-N-(1-(3-A}o]o}imd )-3-Alo] £ =

o]|=(4d)(17.72g, 58.6 mmol)2] WHFH &M (3-(H]A(EE o] A )oln| i )-4-ZF 0 2 d)nl1vg HE

t'}<>1‘:(1c)(160mfz 120 mmol, 0.75N)9] AjFAl AZ¥ &HE 3049 7I7te] AAA ZH7FslGith. o] whg &
= -20CelA 1A F<¢F agtakar, IN 4 KHSO4(275me) & WhE FAAIZAT. o] whg EFES 147 59k A

REA

2reaIeAed)-2-vd L2 g-2-d o}
1=
= =

o]

ol mytalir, E(100me)E FAA]F]aL, 2N NaOHi pH 82 7143 A7]a1, o|d olAE| 0] E(600ml, 300me)
FEATE. 7] TS Feke] E(2 x 300me), ¥S4(300me) = AlF A, HzA|7|aL, Ax dEHE AT F
AATE. 22 FALE oE oA o] Eg} HH*W 7]1al(triturated), Bl nAE ofdo] &) 433},
%— AZAA R)N-((-)-1-(3-o} =~4-ZF S 27 d)-1-(3-Ale|o} | d )-3-Alo] SR Z 2 I X 2 4 )-2-1
-dyoluto] = (4e)(10.4g, 42.91% F&)E WA LA EA AT, AFAE AT F FFAIL, £
Zd I2etEadI(Aestd, A4k F odE ofAEHolE 0 WA 5092 &)l o8] AAAIA (R)-N-((-
)-1-(3-ot =-4-FF 2 29 d )-1-(3-Atol ot =T )-3-Ate| SR Z 2 I X 29 )-2-W P Z 2 7-2-A Fo}n}o| = de)
(4.11g, 16.95% &)2 WA mA=A A2 H NR (300 Miz, DMSO-ds) & 7.78 (t, J = 1.6 Hz, 1H),

oam Y o koo
W
¢
N

> (1 ol v

7.70 (dt, J = 7.5, 1.4 Hz, 1H), 7.62 (dt, J = 8.1, 1.5 Hz, 1H), 7.50 (t, J = 7.8 Hz, 1H), 6.90 (dd, J
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= 11.3, 8.5 Hz, 1H), 6.72 (dd, J = 8.7, 2.4 Hz, 1H), 6.47 (ddd, J = 8.5, 4.3, 2.4 Hz, 1H), 5.27 (s,
1H), 5.10 (s, 2H), 2.66-2.40 (m, 2H), 1.20-1.03 (m, 1H), 1.12 (s, 9H), 1.01-0.81 (m, 1H), 0.72-0.57
(m, 1H), 0.36 (m, 2H), 0.03-0.15 (m, 2H); 19F NMR (282 MHz, DMSO-d;) & -137.34; MS (ESt): 436.4

(Na); IR (KBr) 2235cm ; %3 3)4: [alp (=) 107.95 (0.78, MeOH); CysHugFN;0Soll thafl Alakel BA11]: C,
66.80; H, 6.82; N, 10.16; &e1x]: C, 67.06; H, 6.82; N, 10.28.

SA-5: (2R, 4R)-N1-(4-FZZH Y )-N2-(5-((-)-1-(3-Alolo} s d ) -3-Alo] F R Z 2 F-1-((R)-1, 1-t}o| v & o]
Ao E) 22 )-2-EF 25| d)-4-3fo| = A I FE] D -1, 2-t}o| 75 2olmfo] = (4f ) o] A|Z
HEZslo|=2F&0Gm) & (2R, 4R)-1-(4-F2 29 7R Y )-4-3lo] =29 E8] H-2-7H524H(10) (0. 2g,
0.703 mmol), (R)-N-((-)-1-(3-o}1%=-4-ZF ¢ 23 d)-1-(3-Atolo} T d)-3-Alo| 2Rz Iz 2 )-2-WEd I
F-2-dWolnlo] = (4e)(0.291g, 0.703 mmo)e] EFEo] od  2-dEAFH e -1(2H)-FHF A H o] E(0.174g,
0.703 mmo)E H7FstaL, 16A1ZF & 7FE FFRAFHG. o] vhg EFES IF T FFA7IL, oA E
ZYr 2y FRnEIYY(AYIHA 24g, FEEEZ F (MA 800] 0 WA 10092 A&t &g])d e AA
AlA (2R, 4R)-N1-(4-Z =2 2 9d)-N2- (5-((-)-1-(3-Alel o} . d )-3-Alo] 2R Z 2 -1-((R)-1, 1-tho| v o A
Holn| )2 )-2-ZF 2 239 d)-4-3}o] == A| 1] Z# Y -1, 2-t}o] 7} 2olmbo] = (4f ) (175mg, 0.257 mmol, 36.6%
&)= WA mAzZA ATEC: H MR (300 Mz, DNSO-d) & 9.66 (s, 1H), 8.52 (s, 1H), 8.07 (m,

1), 7.79 (m, 1), 7.71 (m, 1H), 7.61 - 7.47 (m, 4H), 7.31 - 7.24 (m, 2H), 7.19 (m, 1H), 7.08 (m, 1H),
5.50 (s, 1H), 5.33 (d, J = 4.7 Hz, 1H), 4.51 (dd, J = 9.0, 4.7 Hz, 1H), 4.34 (d, J = 5.4 Hz, 1H), 3.68
(dd, J = 10.0, 5.2 Hz, 1), 3.49 (dd, J = 10.0, 3.9 Hz, 1H), 2.78 - 2.53 (m, 2H), 2.38 (s, 1H), 1.90
9
(m, 1H), 1.13 (s, 10H), 0.90 (m, 1H), 0.63 (m, 1H), 0.34 (m, 2H), -0.03 - -0.19 (m, 2H); F NMR (282
MHz, DMSO-ds) & -128.58; MS (ES+) 680.5 (M+l), 702.5, 704.5 (M+Cl), (ES-) 714.4, 716.5 (M+Cl); IR
(KBr) 2231 cm-1; 48t A [aly, = (-) 19.4 [0.175, MeOH].
GA 61 (2R,4R)-N2-(5-((+)-1-o}m] k=-1-(3-Atolol i d)-3-Alo] R TR A X 2 H )-2-ZF 2 27 d)-NI-(4-F
229 d)-4-5}o| == A 9] 2] W-1,2-T}o] FHE Aolufo] = (4g) o] A%
o &H-2-(10ml) % (2R,4R)-N1-(4-ZZZHd)-N2-(5-((-)-1-(3-Atolo}=m d)-3-Alo] F 2= 2 -1-((R)-1,1-t}
olE e dgoln =) L2 H)-2-FF 2 2 d)-4-3o| EEA| I F 2] -1, 2-t}o| FHE 2 ofufo] = (4f) (160mg,
0.235 mmol) ¢ aykgl gMo] 23k HCI(0.098me, 1.176 mmo)S FH7}sta, 1AZF B¢ 719 sFA 7. o] vk
ES AT T FFA7A, dofd e ZYA ZY AzRviEad(desta 12g, FEEF F 0-100% CMA
80L= D)ol 9fal FAAA (2R, 4R)-N2-(5-((+)-1-0F| .e-1-(3-Atolob v d)-3-Alo| SR L2 WL 2 9 )-2-5
F2 29 d)NI-(4-F 2 2Hd)-4-3fo| =2 A 9] Z -1, 2-t}o] 7} 5 ~~olmbo] = (4g) (42mg, 0.073 mmol, 31.0% <
g)2 A wA=A AFstech: H MR (300 MHz, DMSO-di) & 9.61 (d, J = 1.6 Hz, 1H), 8.50 (s, 1H),

8.08 - 7.99 (m, 1H), 7.86 (m, 1H), 7.63 (m, 2H), 7.59 - 7.51 (m, 2H), 7.46 (m, 1H), 7.32 - 7.23 (m,
2H), 7.12 (m, 2H), 5.30 (d, J = 4.8 Hz, 1H), 4.50 (dd, J = 9.1, 4.7 Hz, 1H), 4.34 (q, J = 4.8 Hz, 1H),
3.68 (dd, J = 10.1, 5.3 Hz, 1H), 3.48 (dd, J = 10.1, 4.0 Hz, 1H), 2.46 - 2.28 (m, 3H), 2.27 - 2.16 (m,

19
2H), 1.90 (m, 1H), 1.02 (m, 2H), 0.70 - 0.56 (m, 1H), 0.34 (m, 2H), -0.08 (m, 2H); F NMR (282 MHz,
DMSO-ds) & -129.29; MS (ES-) 575.3 (M-1); HPLC %= 94.3%; Call3CIFN;03.0.5H:001 o3 Alike #2494 C,

63.64; H, 5.51; N, 11.97; &<IX]: C, 63.68; H, 5.75; N, 11.77; 3% A [aly = (+) 93.53 [0.34,
MeOH] .
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e 5
HO, HO,
HO, 0 o
WO NEt; /’L Lg, NaOH /’L L, EEDQ
N — N Yo HN" 0 ]
OBn  1n 4e (ol 42

f (-)ol-d 25

j HCI

5e (0142 4g (+)OIERA  ON

(2S,4R)-N2-(5-((-)-1-o}r] .=-1-(3-Ato] o} d )-3-Alo| 2 X2 A X Z H)-2-FF Q. 29 d)-NI-(4-FZZ9d)
-4-3lo| =E A Y] ] Hl-1,2-t}o| 7 2ofufo] = (5e) o] A=

HA-1: (2S,4R)-W1E 1-(4-F 2297 EY)-4-3to| EEA 3] B2 Tl -2-F} 5 A g o] E(5h) 9] A=

thojofo] A 2 H | Hobul(1.918me, 10.98 mmo)S 75 Tho] EZZWEH(100me) % (2S,4R)-HE 4-3fo] =FA

Zd-2-71= Aol E 4-wWeulFl AL o] E(5a)(4.32g, 10.98 mmo)e] #eNo] ZH7latar Ao 108
WEHEkaL LA 1-F & 2 -4-ofo] AAtol ol EM A (In) (1.686g, 10.98 mml)S H7Fetaith. o] wkg 2 S
A 2A17F FQF wkskal, = (50me)el F-Avk. welEl AAE o el s Fake] (25,4R)-H

H D7 ) -4-sto| =AM Z 2 -2-7H = A o] E(5H) S WA mA =M AFst. oS tolEF=

B3 x 50m) o2 FEsaL, f7] & Fuhe, d5Gom) R AFeta, F4 Saknladlg $ol AFRA 7 a,

AHA 7oL, HF T sFAAG. FALE oyH mAe} Fahe] (25,4R)-WA 1-(4-F 22 IR Y )-4-3}¢]

=29 28 T-2-7} 2 2 ¢ 0] B (5b) (4.7g, 12.54 mio)S WA mAZA Atk H MR (300 Mz, DISO-ds) &

8.54 (s, 1H), 7.61 - 7.45 (m, 2H), 7.37 - 7.31 (m, 5H), 7.31 - 7.25 (m. 2H), 5.21 (d. J = 4.0 Hz, 1H),
5.19 - 5.06 (m, 2H), 4.47 (t, J = 7.8 Hz, 1H), 4.37 (m, 1H), 3.63 (dd, J = 10.5, 4.6 Hz, 1H), 3.49 -
3.39 (m, 1), 2.15 (m, 1H), 1.94 (m, 1H); MS (ES+) 375.4 (M+1), 397.4 (M#Na), 749.6 (2M+1), 771.6
(2M+Na), (ES-) 373.3 (M-1), 419.3 (M+C1); st 3]d: [alp = (=) 70.08 [0.625, MeOH].

GA-2: (4R)-1-(4-ZF22HA IR Y )-4-5lo| E2A 9 S| U -2-F 22 2H(5c) &) A%

I5H&(30me) & (25, 4R)-3 1-(4-F 22 7PEE ) ~4-8fo] =5 A 9] F 2] | -2-7h5 2 2l °] = (5b) (3g, 8.00 m
mol) & wyhEl gofo] Aox FAsER(1.601g, 40.0 mud)S H7FSEAL 2417 b wwkeith. o] WhEE
S A = FFAA AgES AASG. S =(10m0) EeiA7aL, o ow Hlo]E(2 x 20m0) = A
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tlo
ek

Stk 4 & Zg HCIZ pH 22 AMSAI7]aL, dd ofMEle]E(3 x 75ml) 2 FE3I Y. {7 & 3f
o] (2 x 50me), @5 (50m) = AFHsI, HAXA7]3L, AJH{A7IL, AF F FFAA UR)-1-U-S2 2947}
HFE Y )-4-3lo]| =2 A 9] Z 2 U -2-7} 5 2 A (5¢) (1g, 3.51 mmol, 43.9% F+&)S WA wx24 AFsc); H MR
(300 MHz, DMSO-dy) & 12.21 (s, 1H), 8.45 (2s, 1H), 7.61 - 7.42 (m, 2H), 7.37 - 7.21 (m, 2H), 5.17 (d,

J =3.9 Hz, 1), 4.32 (m, 2H), 3.63 (m, 1H), 3.34 - 3.21 (m, 1H), 2.31 (m, 1H), 2.22 - 2.00 (m, 1H);
MS (ES+) 285.2 (M+1), 307.1 (M+Na), (ES-) 283.1 (M-1).

SA-3: (25,4R)-N1-(4-FZZH Y )-N2-(5-((-)-1-(3-Alolo}=d d ) -3-Alo] F R Z 2 F-1-((R)-1, 1-t}o| v & o]
gdA7oln|E) T2 )-2-ZF 9 Zi|d )4-3o| EZA| g B2 d-1,2-T} o]} E ~olulo] = (5d) E (2R, 4R)-N1-(4-F
2234d)-N2-(5-((-)-1-(3-Ato]o} =g d)-3-Ato] E R Z 2 -1-((R)-1, I-tte]HE e A foln| =) T 2 1 )-2-F
20 25Y)-4-5}o] = EA ¥ Z g Bl-1,2-T}o] FHE Aojulo] = (4f) ¢ A%

k22l o] A 56 Z)AlE vpe} o] o’ 2-o| EA]F H-1(2H) -7} A # o] E (478mg, 1.932 mml) E AR A
(4R)-1-(4-F 2 23 d 7 A ) -4-8f o] =5 A 9] & 2] | -2-7H5 4 (Be) (550mg, 1,932 mmo) S H|Ed}slo] =257
(5ml) F (R)-N-((-)-1-(3-ohm] 4= FFQ 23 d)-1-(3-Aeloh sl d )-3-Ate] FR IR P T 2 ) -2-v| Y T 2 -
2-d s olulo] = (4e) (799mg, 1.932 mmo) &} WHSAF| L ZEA] 29 AzRvlEau(He7hA 24222 F 5 (MA
80°] 0 WA 100%E A|&st=F gDl o A Fo s7|& A3t

1. WA A 29 (2R, 4R)-N1-(4-Z 2 2 9d)-N2-(5-((-)-1-(3-Atol o} d)-3-Alo] F 2= 2 A -1-((R)-1, 1-
toluddedddoln ) L2 H)-2-FF 0 2Hd )-4-5fo| EFA| 3] Z| d -1, 2-t}0] 7} 5 220} mlo] = (4f ) (26 7mg,
0.393 mumdl, 20.32% G=&)ol o]o]A],

2. 9t QXA mAZA 9 (25,4R)-N1-(4-FZ227d)-N2-(5-((-)-1-(3-Alo]o}=H d )-3-Alo| 2 L2 H -1~
((R)-1,1-tho|H g dAolm ) T g 1)-2-Z 2 ¢ & 9| d )-4-5}o| =2 A 9] Z 8] gl-1,2-t}o| 7} ~ofufo] = (5d)
(203mg, 0.298 mnol, 15.45% 5=£); H NMR (300 MHz, DMSO-dy) & 9.84 (s, 1H), 8.48 (s, 1H), 7.94 (d, J =

7.4 Hz, 1), 7.77 (d, J = 1.9 Hz, 1H), 7.70 (dt, J = 7.3, 1.5 Hz, 1), 7.52 (m, 4H), 7.31 - 7.23 (m,

o), 7.19 (m, 1H), 7.09 (m, 1H), 5.49 (s, 1H), 5.18 (d, J = 3.7 Hz, 1H), 4.66 (t, J = 7.5 Hz, 1H),

4.39 (s, 1H), 3.67 (m, 1H), 3.47 - 3.37 (m, 1H), 2.68 - 2.54 (m, 2H), 2.17 - 2.05 (m, 1H), 2.06 - 1.87
19

(m, 1H), 1.11 (s, 10H), 0.89 (m, 1H), 0.72 - 0.49 (m, 1H), 0.33 (m, 2H), -0.02 - -0.20 (m, 2H); ~F NMR

(282 MHz, DMSO-ds) & -127.00; MS (ES-) 678.4, 679.5 (M-1); 33 314 [al, = (-) 190 [0.08, MeOH].

A4 (28, 4R)N2-(5-((-)-1-opr| ke~ 1-(3-Abolop el d ) -3-Alo| G R ZR P 2 9 )-2-FF 0 2 d)-NI-(4-F
229d)-4-3lo] == A3 28| ¢l-1,2-t}o] FFE A olufo| = (5e) o] A%

J%4 49] 94 69l 71AE upe} o] sk HCI(0.224ml, 2.69 mmol)S AFEa)A] o EH2(5m) 3 (2S,4R)-N1-
(4-Z ﬁﬂ%d_)—N2—(5—((—)—1—(3—A}°1°}iﬁﬂé_)—3—401%:2211%—1—((12)—1,1—3}011:%]%01]%@%0}13]E)ﬁfaw)—
2—%T_Li§1]%)—4—6}01527\]34%3]T’d—l,2—E‘r0]7}%&0]—H}0]E(5d)(183mg, 0.269 mml) & RESAIZ)aL ZYA] Z

9 gEuEIHI A, 12g, FEEE = 0 WA 30% CMA 800.& fg])ol & AAANZ Z (25,4R)—
N2-(5-((=)-1-0}r] -1~ (3-A}o] ol d )-3-Alo| 2R X2 FE 2 H)-2-ZFF 0 29| d)-NI-(4-F 229 d )-4-3}]
=229 22 Y1, 2-tho] 7FE 2oluto| = (5¢) (100mg, 0.174 mmol, 64.5% 4-8)= LAl wA A Agstech;
NMR (300 MHz, DMSO-ds) & 9.77 (s, 1H), 8.47 (s, 1H), 7.94 (d, J = 7.5 Hz, 1), 7.86 (t, J = 1.7 Hz,
1H), 7.66 - 7.58 (m, 2H), 7.57 —= 7.51 (m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.31 - 7.24 (m, 2H), 7.15 -
7.08 (m, 2H), 5.17 (d, J = 3.8 Hz, 1H), 4.65 (t, J = 7.5 Hz, 1H), 4.40 (s, 1H), 3.67 (dd, J = 10.3,
4.6 Hz, 1H), 3.43 (m, 1H), 2.30 (m, 2H), 2.25 - 2.07 (m, 3H), 2.03 - 1.89 (m, 1H), 1.09 - 0.93 (m,
2H), 0.62 (m, 1H), 0.38 - 0.28 (m, 2H), -0.04 - -0.14 (m, 2H); “F NIR (282 MHz, DMSO-d;) & -127.76;

MS (ES+) 598.4, 600.4 (M+Na); HPLC: 5.12 min. (93.86%); 33t 3= [al, = (-) 96.05 [0.86, MeOH].
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[0319] H-&-2] 6
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2 CN
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.
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: 6 (+)-0l 4 Al
[0320] oA W

[0321]
U E)Z23)-2-FF 2 28 ) -4-H 5 A -NI-H 23 &2 d-1,2-T}o] 7} 2
#Hd)-N2-(5-(1-(3-AFo] o} = d d ) -3-Ale] S22 2 I -1-((R)-1, I-t}o|H| &
D) -4-w EA-NI-H & 3] E2] -1, 2-T}o] 7H 5 2~ obmbo] = (6d) o] Al 2=

o]_u].o] =

[0322] A

[0323] 0CollA N,N-tlolm €
(10)(0.837g, 2.94 muo)9] wwrE Ldo| FASVEF(FF ZF 60%
TollA 1A7F B9F nRESFAATE, o] Hks E3Eo] 0TolA 82

Qb Rk, o] =4 KHSO,(15me), E(100me)<

71 g5t E(2 x 50ml),
L 2R AE

R

HA7lsto 2 Hh-&
E(3 x 100m)=E =
oA 7L,
g olMEolE 4
- EA I &

Atk ' NMR (300 MHz,

4
oy
_OL
38
K9

o

1=
— X =
g d-2-7}5 A g ] E(6a) (250mg, 0.765 mmdl, 26.0% +&)E

DMSO-ds) & 7.49 - 7.40 (m, 2H),

dglor,

- 3.74 (m, 1), 1H), 3.11 (2s,

2.21 (m, 2H), 1.80 - 1.60 (m, 1H);

3.67 (d, J =4.7 Hz, 30, 3.29 - 3.18 (m,
MS (ESt) 349.3 (M+1).

[0324] A

[0325] v ee(10m) =

0.765 mmol) 2] nlHte
SRl T

Glof] Ao S ERE(0.765ml, 3.06 mmol,
FHEAA HESS AASIY. FAE E(30m) o

50me) &2 FEsAT. 71 TS5 Fehel &(20ml),

FA)E %
g = oﬁﬁf\] 71aL,
(3 x

olel olMEo]E
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(2R, 4R)-N1-(4-Z 22379 )-N2-(5-((-)-1-(3-A}olo} =T d )-3-Ale| SR Z 2 F-1-((R)-1, 1-Tho| W€
6c) 2 (2S,4R)-N1-(4-Z ==
g dyoln ) T2 )-2-Z

-10 (AR)-ME 1-(U-S229d) (") 7h ) -4-v| S v e -2-7H5 A gl o] E

A4=(50mL) =
LA 28 F2vtEa 9 [AE A 40g, A 5 (9:1) O
HekE 0 W] 40%= &2 ]ol o3 AAAA (4R)-HME 1-(4-S2223d) (M) 7Y )-
oA

30,

SS50l 10-2696432

g ot

Fe 2y

(6a)o] A=

Folufo] = (20ml) T (2R,4R)-1-(4-FZZH IR U )—4-3lo| = A9 2| d -2-FHE5 2 Ak
0.941g, 23.52 mmol)S H7}skaL 0
=3 e (1.471ml, 23.52 mmol)S F7}sta 2A)7F

TAAZIAL ol opAH o]

AlFskar,  AxA7]aL,

& whgol A1g

7.37 = 7.30 (m, 2H), 4.54 - 4.30 (m, 1H), 3.90

3.06 (2s, 3H), 2.70 -

-2: (UR)-1-(4-ZF2=2H9) (M) 72 ) -4- EA| v Z 2] d-2-7} 52 21 6b) 2] A=
(4R)-Hd 1-(4-ZF=2=2d99)(HE)7IeEd)-4- UﬂEAMEElE‘ -2-7}52 ¥ ©] E (6a) (250mg,

A7V eba, AL &5k
IN KHSO,Z AHAd3}A) 7] ot

A& (20m) 2 AABEIL, AXAFIL, o



[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

SE=53 10-2696432
A 7)a, JE F sFANA (UR)-1-(4-ZF22HD) (M) 7l d) -4-r 5 A 3] Z2] d-2-71 52 4H6b) (230mg,
0.735 mml, 96% o)< WA A=A AFsrdch: H NR (300 Miz, DNSO-ds) & 12.64 (s, 1H), 7.47 - 7.31

(m, 4H), 4.40 - 4.24 (m, 1H), 3.90 - 3.73 (m, 1H), 3.33 - 3.16 (m, 1H), 3.11 (2s, 3H), 3.08 (2s, 3H),
2.50 - 2.19 (m, 2H), 1.80 - 1.57 (m, 1H); MS (ES+) 313.3, (ES-) 311.2 (M-1).

SA-3: (2R, 4R)-N1-(4-FZ29)d)-N2-(5-((-)-1-(3-A}ol o} d )-3-Ato] FR Z 2 H-1-((R)-1, 1-To| v & o]
ddgoln2) 22 9)-2-ZF 2 29d)-4-H EA-NI-HE 9 Z2d-1,2-T}o| 7t 2olmpo] = (6c) 2 (2S,4R)-N1-
(4-ZF 2299 )-N2-(5-(1-(3-A}ol o} d )-3-Alo] F R Z 2 H-1-((R)-1, 1-to|HEo| & d Foln| =) Z 2 I )-2-
ZF 2 29 d)-4-HEA-NI-HE 9 Z2 -1, 2-t}o| 7 H 2olnfo] = (6d) o] A=

HEZSo| =2 F & (6m) 5 (4R)-1-(4-ZF=2=299) (W) 7h R d ) -4-v EA| ¥ &2 d-2-7}- 52 2H6b) (230mg,
0.735 mmol), (R)-N-((-)-1-(3-o}n|=-4-ZF ¢ 23 d )-1-(3-Alo|o} T d )-3-Alo] FR T2 AT 2 7 )-2-wg Tz
H-2-A A olnto] = (4e) (304mg, 0.735 mmol) o] E3Eo] od 2-oEAFHEA-1(2H)-7FA ¢l o] E (EEDQ, 182mg,
0.735 mmo)E F7Fsta 16417 &<k 71 SFAIAY. o] WS EFES AF T FA7L, o s &
A 2y FEReEaY(HE7A 40g, FEEZEZ F CMA 80 0 WA 100%= &)l 93] AAANA 7S o
Stk:

1. WA A 249 (2R, 4R)-N1-(4-Z = 29 )-N2-(5-((-)-1-(3-Atolo}m d ) -3-Ato] ZF R X 2 A -1-((R)-1, 1-
tolWddadddoln )2 H)-2-ZFQ 2 5d)-4-W| EA-NI-W & ¥ S -1, 2-t}o] 7} 2ofnlo] = (6c) (279
mg, 0.394 mmol, 53.6% 4*8): H NMR (300 MHz, DMSO-ds) & 9.89 (s, 1H), 8.02 (d, J = 7.1 Hz, 1H), 7.80
(d, J=1.8 Hz, 1), 7.73 (dt, J = 7.4, 1.3 Hz, 1H), 7.66 - 7.58 (m, 1H), 7.54 (d, J = 7.7 Hz, 1H),
7.40 (s, 4H), 7.21 (dd, J = 10.5, 8.8 Hz, 1), 7.17 - 7.05 (m, 1H), 5.55 (s, 1H), 4.75 - 4.56 (m, 1H),
3.80 (s, 1H), 3.16 (s, 3H), 3.09 (s, 3H), 3.03 (d, J = 11.2 Hz, 1H), 2.78 - 2.67 (m, 2H), 2.66 - 2.54
(m, 1H), 2.47 - 2.23 (m, 1H), 1.82 - 1.61 (m, 1H), 1.15 (d, J = 1.4 Hz, 9H), 1.14 - 1.00 (m, 1H), 1.04
- 0.76 (m, 1H), 0.66 (m, 1H), 0.36 (m, 2H)., 0.08 - -0.11 (m, 2H); F NMR (282 MHz, DMSO-d;) &
-126.84; MS (ESt) 708.6 (M+1), 730.6, 732.6 (M+Cl), (ES-) 706.6, 708.6 (M-1).

2. WA A RA L] (28,4R)-NI-(4-F 22 D)-N2-(5-(1-(3-Afolofred d)-3-Ato] F R EZ 2 A -1-((R)-1, 1-t}e]
Hededyolnm) 22 8)-2-ZF 2 29d )-4-H EA-NI-H & 3] Z2] -1, 2-T}o| 7} 2 ofmfo] = (6d) (200mg,
0.282 mml, 38.4% %=&): 'H MR (300 MHz, DMSO-d6) & 9.73 (s, 1H), 7.95 (d, J = 7.3 Hz, 1H), 7.81 (¢, J
1.7 Hz, M), 7.72 (dt, J = 7.4, 1.3 Hz, 1H), 7.62 (d, J = 8.3 Hz, 1), 7.54 (d, J = 7.7 Hz, 1H),
7.40 (s, 4H), 7.22 (dd, J = 10.4, 8.7 Hz, 1H), 7.14 (m, 1H), 5.56 (s, 1H), 4.58 (t, J = 8.4 Hz, 1H),

3.94 - 3.79 (m, 1H), 3.29 (m, 1H), 3.10 (s, 3H), 3.08 (s, 3H), 2.73 (m, 2H), 2.57 (m, 1H), 2.43 (m,
1), 1.74 - 1.50 (m, 1H), 1.28 - 1.16 (m, 1H), 1.15 (2s, 9H), 0.99 - 0.78 (m, 1H), 0.66 (m, 1H), 0.37

(m, 20), 0.10 - -0.11 (m, 2H); F NMR (282 MHz, DMSO-d6) & -127.21; MS (ES+) 708.6 (M+1), 730.6,
732.6 (HC1), (ES-) 706.6, 708.6 (M-1).

(2R, 4R)-N2-(5-((-)-1-0}1] .=-1-(3-A}o] o} H d )-3-Alo| SR X 2 I X 2 )-2-FF L 2H|d )-NI-(4-FZZ29d)
—A-v) E A -N1-1 Bl ] E 2] Tl -] 2-T}o] 7} ol ulo] = (6e) o] A%

SEHE 4go] Azl oiek whE2] 49 ©A 6o Ry wpel o] gk HCI(0.200me, 2.400 mmo)S ARE-3IA]
B (5ml) & (2R, 4R)-N1-(4-FZ 239 )-N2-(5-((-)-1-(3-Ato] o} =m d )-3-ALo] F &= T &7 -1-((R)-1, 1-To] ]
delgddAdolnB) 2 2d)-2-FF 2 29 )-4-H| FA-NI-WEJ E -1, 2-t} o] 7HE 2~ ofuto] = (Bc ) (170mg,

0.240 mmo)E RESAIZIL EYA] Z9 A=2efEadd(AesbA, 12g, SE2F F 0 WA 30% VA 80o=
)l ok FA Fol (2R, 4R)-N2-(5-((-)-1-0}7] e-1-(3-AFo] o} T )-3-Alo| SR TR AT 2 )-2-ZTF Q&
AY)-NI-(4-2 2 2 5 Y) -4~ EA]-N1- & 7] 2] T -1 2-T}o] 7HE 2 o}ufo] = Be) (115mg.  0.190 mmd, 79% 2=
)2 WA uA=A ATt H MR (300 MHz, DMSO-ds) § 9.65 (s, 1H), 7.94 (d, J = 7.7 Hz, 1H),

7.89 (t, J=1.7 Hz, 1H), 7.66 (ddt, J = 10.3, 7.7, 1.4 Hz, 2H), 7.49 (d, J = 7.9 Hz, 1H), 7.46 - 7.34
(m, 4H), 7.19 - 7.12 (m, 2H), 4.56 (t, J = 8.3 Hz, 1H), 3.93 - 3.77 (m, 1H), 3.10 (s, 3H), 3.08 (s,
3H), 2.61 - 2.39 (m, 2H), 2.36 (s, 2H), 2.31 - 2.14 (m, 2H), 1.72 - 1.52 (m, 1H), 1.13 - 0.97 (m, 2H),

19
0.77 - 0.57 (m, 1H), 0.42 - 0.27 (m, 2H), 3.42 - 3.19 (m, 1H), -0.00 - -0.07 (m, 2H); F NMR (282 MHz,
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[0332]

[0333]

[0334]

[0335]
[0336]

[0337]

[0338]

[0339]

[0340]

SS50l 10-2696432

DMSO-ds) & -128.01; MS (ES+) 626.4, 628.4 (MiNa); HPLC <% 99.04%; 33t 3|d [aly = (-) 142.49
[1.005, MeOH].

(28, 4R)-N2-(5-((+)-1-oh] =-1-(3-Ato] o} d ) -3-Ako] S

EXRIAXRY)-2-ZF o 2HY)-NI-4-FE29Y)
-4-HEA-N1-H g 9 Z 2] ¢l-1,2-t}o] M ~olmto] = (6f) o] A %.

SHeHE 4ge] Aol gk vh-g2) 49 @A 6 ®arg upel o] gk HC1(0.280me, 3.36 mmo)S ARE-3A ol gk
2(5m) F (25,4R)-N1-(4-F22Hd)-N2-(5-(1-(3-Ato]ol=Hd )-3-Ato] F 2 X 2 H-1-((R)-1, 1-To] W E o &
Aol L)X 23 )-2-ZF 2 2 d)-4-HEA-NI-HE3 Ed-1,2-t}o| 7[5 2~ofulo] = (6d) (238mg, 0.336 m
o)S AT ZYA 28 gRntEgy(AYItA, 12¢, FRZE F 0 WA 30% CMA 8002 &) 9
g Al Foll (2S,4R)-N2-(5-((+)-1-0}] le-1-(3-Alool i d )-3-Alo| FR T2 A T 2 9 )-2-ZF 2 2 ¥ d )-N1-
(4-22299)-4-WEA -NI-WE I 28 -1, 2-t}o] FHE Aolulo] = (6f) (106mg, 0.175 mmd, 52.2% F&)E WA
A=A ATtk H MR (300 Miz, DMSO-ds) & 9.81 (s, 1H), 7.98 - 7.91 (m, 1H), 7.89 (t, J = 1.7

Hz, 1H), 7.70 - 7.62 (m, 2H), 7.48 (t, J = 7.8 Hz, 1H), 7.40 (d, J = 1.5 Hz, 4H), 7.18 - 7.10 (m, 2H),
4.63 (dd, J = 10.3, 7.0 Hz, 1H), 3.80 (t, J = 3.5 Hz, 1H), 3.15 (s, 3H), 3.09 (s, 3H), 3.02 (m, 1H),
2.73 (m, 1), 2.35 (s, 3H), 2.24 (m, 2H), 1.70 (m, 1H), 1.05 (m, 2H), 0.66 (m, 1H), 0.36 (m, 2H),

-0.03 (s, 2H); F NMR (282 MHz, DMSO-ds) & -127.42; MS (ES+) 626.4, 627.5 (M+Na), (ES-) 602.5, 603.3
(M-1); HPLC =% 91.30%; 3% ¥ [alp = (+) 189.77 [0.86, MeOH.

Wk 7
N—@—CI o ( )w,(o F e

g = N N

5 = OH A HN /J% HN
f s o o N EEDQ HN™ ~0O HCl HN™ ™0
o la—— e o > —
Ho on #eos o V- acraraan g

NH
Ta el 0=§ V

NH CN
Cl

Su— 7opolgmy N

(R)-N2-(5-((+)-1-o}u| ==-1-(3-A}o]o}=d|d )-3-Alo]| SR T2 AZ 2 7 )-2-ZF 2 2 )-NI-(4-F2 23 <) ¥

E2ld-1,2-tho)FFE 2olulo] =(Tc) 9] A%

GA-1: (R)-1-(4-ZF 229 d7tRd) 9 E2d-2-71 524 4H7a) o] A=

ka2l 19] &A 9ol Z1AE mpel 7Ze wke I I (workup) FAE o] &AM FA FEAUEF(69.5m,

34.7 mmol, 0.5M) = D-ZE=%(1.0g, 8.69 mu) I} 4-F2=2HY o}o]rAlolold|o] E(1n)(2.223ml, 17.37 mmd) S
HeA1A (R)-1-(4-Z2 2997 E )9 28] 9-2-7} 22 2H(7a) (1.6g, 5.95 mmd, 68.6% =8)S WAl 3132 A
A2 H MR (300 MHz, DMSO-ds) 6 12.45 (s, 1H), 8.42 (s, 1H), 7.66 — 7.41 (m, 2H), 7.41 - 7.09

(m, 2H), 4.44 - 4.16 (m, 1H), 3.67 - 3.38 (m, 2H), 2.28 - 2.05 (m, 1H), 1.92 (m, 3H); MS (ES+) 269.1
(M+1), 291.2, 293.2 (M+Na), (ES-) 267.2, 269.1 (M-1); &3 314 [aly = (+) 59.33 [0.3, MeOH].

9A-2:  (R)-NI-(4-F 229 d)-N2-(5-((+)-1-(3-Alol o} d )-3-Alo| E2 Z 2 F-1-((R)-1, 1-tfo| W d o E A
ol 2)Z2)-2-FF ¢ 29 d) I Fed-1,2-to| FHE2ofuo] =(7h) o] A|Z

g2 19 ©A 1090 71AE vke} 22 dkg 9 3q 23S o] &ElA oY 2-oBAIHEU-1C2H) -7 A Y
E(0.460g, 1.861 mmo) S Alg3sle] HEZHSI | =2FHH(25m) 5 (R)-1-(4-F22HI7MEd) 9= d-2-7}
E212F(7a)(0.5g, 1.861 mmol), (R)-N-((-)-1-(3-o}7|=~4-ZF 2 25 d)-1-(3-Alo]o} e d)-3-Alo| E2 22T
Z23)-2-vw g L2 P-2-H Holulo] = (4e)(0.770g, 1.861 mmo) &} WHSAA ZejA] 2 I 2wlE 2y (A7)
A 25g, FEEZE F CMA 80 0 WA 100%% &z)ol 23k AHA Fo (R)-NI-(4-F2Z2Hd)-N2-(5-((+)-1-
(3-Atolotidld)-3-Alo| 22 Z 2 F-1-((R)-1, 1-tfoWE DA Folu| £) 2 H )-2-FF 0 2o d ) 9 Zd -
1,2-TFo] 7HE 2oluo] = (7b)(1.08g, 1.626 mmol, 87% 4&)2 FA mA=A AFardch H NR (300 MHz,
DMSO-ds) & 9.84 (s, 1H), 8.45 (s, 1H), 7.92 (d, J = 7.3 Hz, 1H), 7.78 (d, J = 1.8 Hz, 1), 7.71 (dt,

J=7.3, 1.4 Hz, 1), 7.65 - 7.44 (m, 4H), 7.32 - 7.24 (m, 2H), 7.19 (dd, J = 10.4, 8.7 Hz, 1H), 7.16
- 7.03 (m, 1H), 5.53 (s, 1H), 4.68 - 4.45 (m, 1H), 3.71 - 3.55 (m, 2H), 3.56 - 3.42 (m, 1H), 2.77 -
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[0344]
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[0347]

[0348]

[0349]

SS50l 10-2696432

2.55 (m, 1H), 2.22 - 2.04 (m, 1H), 1.95 (m, 4H), 1.12 (s, 9H), 1.00 - 0.75 (m, 1H), 0.74 - 0.50 (m,
), 0.41 - 0.26 (m, 2H), 0.10 - -0.25 (m, 2H); F NMR (282 MHz, DMSO-d;) & -127.07; MS (ES+) 686.5,
688.5 (MtNa); 3% 3 [aly = (+) 142.65 [0.415, MeOH].

A 31 (R)-N2-(5-((#)-1-0}m] t=-1-(3-Alo] ol d )-3-Ato] ER 22 A T 2 F)-2-ZFQ 29 d)-NI-4-F2=2
Hd) | Z2 -1, 2-t}o| 7} 2 olmfe] = (7c¢)

el 49 T 6ol By upe} o]l HEF HCI(1.129ml, 13.55 mmo)S AFE31A o &F2(20me) % (R)-N1-(4-
F229d)-N2-(5-((+)-1-(3-Aro] o} d )-3-Ato| F2Z 2 Z-1-((R)-1, I-tlo|H| Do g A Aolu| ) T2 4 )-
2-Z 2 ¢ 29d)H] Z8d-1,2-tho| FHE ~olulo] =(7h)(0.9g, 1.355 mmd)E WS A|7|3 ZEjA] LY I ZelEL
g (A 7HA 25¢, FREEZ 0 UAX 30% = CMA 8022 &])o] o3 HA o (R)-N2-(5-((+)-1-o}1]x=-1-
(3-Apolotied)-3-Alo| 2R Z R AT 2 9)-2-FF 0 2| d)-NI-(4-FZ 2 )3 E2|d-1,2-T}o] 7} 2ofnfo]
©(7¢)(200mg, 0.357 mmol, 26.4% 48)F WA mA=A AFSATH H MR (300 Miz, DNSO-d) & 9.76 (s,

1), 8.43 (s, 1), 7.94 (d, J = 7.7 Hz, 1H), 7.86 (t, J = 1.6 Hz, 1H), 7.63 (ddt, J = 7.8, 6.1, 1.3
Hz, 2H), 7.59 - 7.51 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.33 - 7.23 (m, 2H), 7.19 - 7.05 (m, 2H), 4.64
- 4.52 (m, 1H), 3.61 (m, 1H), 3.49 (m, 1H), 2.31 (m, 2H), 2.22 (m, 2H), 2.14 (m, 1H), 1.96 (m, 3H),
1.04 (m, 2H), 0.63 (m, 1 H), 0.33 (m, 2H), -0.07 (m, 2H); 19F NMR (282 MHz, DMSO-d;) & -127.97; MS

(ES+) 582.4 (M4Na), (ES-) 558.5 (M-1), 594.3, 596.3 (M+C1): IR(KBr) 3385, 2229, 1657, 1527, 1494, 1406
em B3 84 [aly = (+) 23.57 [0.28, MeOH].

[e)
g2 8

0 jo] ]
6!‘4—@—0 OJ( QY FE QY I
4 HN. HN
(1YO Of in NFOOH HNAO Q Hol HN o Q
H NaHCO3 C|—©—NH > O

OH de ()09 2 A
NH CN NH
8a cl o= (o] v

86 (-0l 4 A scrolgan
(S)-N2-(5-((=)-1-o}m] =-1-(3-A}o]ol=Hd )-3-Alo| F 2L R I X2 )-2-ZZ 0 2| d )-NI-(4-FZ =294 ) 4
2]81-1,2-ho] 7p 2ol = (80) 9] A%

A1 (S)-1-(4-FR2AL7ME D) ¥ E el el -2-7H5 A4k Ba) o] A%

HES-2 19 o7 9ol RaE whe} 2 wkE H Y3 7S o8 A FTEHAYEEF(69.5ml, 34.7 mm,
0.5M) = L-Z=Z¥(1.0g, 8.69 mm)S 4-F223Y ofo]hAlolol|o]E(1n)(2.223m0, 17.37 mmo) 2} WHFA]A
(9)-1-(4-Fz2H g7 d) v S d-2-7}2 221 (8a) (1.643g, 6.11 mud, 70.4% F5&)S WA A 24 AFst

AT} ' NIR (300 MHz, DMSO-ds) & 12.45 (s, 1H), 8.42 (s, 1H), 7.60 - 7.45 (m, 2H), 7.34 - 7.20 (m,

2H), 4.39 - 4.19 (m, 1H), 3.63 - 3.39 (m, 1H), 2.17 (m, 1H), 2.02 - 1.80 (m, 4H); MS (ES+) 269.3
(M+1), 291.3, 293.3 (M+Na); (ES-) 267.2 (M-1); 338t 314 [aly = (-) 51.85 [0.27, MeOH].

GA-2: (S)NI-(4-F2 2 9D)-N2-(5-((-)-1-(3-Ato]o}=F| d )-3-Alo] E 2 Z 2 H-1-((R)-1, I-tlo| &l o & A
Holn| )X 2 W )-2-ZF Q0 29 d) I & d-1,2-t}o] 7} 20lufo] = (8b) o] Al

21 19] & 100 Harg wpe} e vk W A 23S o] &4 oE 2-dEAFH Ed-12D)-7H A gl
E(0.46g, 1.861 mmo)E AFE3le] HEZSIO)|E2FTH(25m) & (S)-1-(4-ZF22H| IR d) 7] &g d-2-7F
24kH(8a)(0.5g, 1.861 mmol), (R)-N-((-)-1-(3-ohm]=-4-ZF ¢ 2 Hd)-1-(3-Alo]o}idd )-3-Ato]| F R T 79
2)-2-vEZ23-2-AFAoln}o] = (4e)(0.770g, 1.861 mmd) S WHSA7| ZA] Zy A=nfEy (A
1A 25g, SE2F 5 (MA 80 0 WA 100%= &])ol og Al Fol (S)-NI-(4-S==2dd)-N2-(5-((-)-1-
(3-AFolobiesld)-3-Ato] F R Z 2 H-1-((R)-1, 1-t}o] v & Ao ) xR g)-2-FF e vdd) &g d-
1,2-To] 745 2ofuto] = (8b) (1.002g, 1.509 mud, 81% 48)8 T4 wAZA st H MR (300 Miz,
DMSO-ds) 6 9.83 (s, 1H), 8.45 (s, 1H), 8.02 - 7.91 (m, 1H), 7.78 (d, J = 1.8 Hz, 1H), 7.71 (dt, J =

4 1z © =z

Ny
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7.3, 1.5 Hz, 1H), 7.61 - 7.45 (m, 4H), 7.32 - 7.25 (m, 2H), 7.20 (dd, J = 10.4, 8.7 Hz, 1H), 7.15 -
7.04 (m, 1H), 5.51 (s, 1H), 4.72 - 4.49 (m, 1H), 3.62 (m, 1H), 3.58 - 3.42 (m, 1H), 2.62 (m, 1H), 2.14
(m, 1H), 2.06 - 1.85 (m, 4H), 1.12 (s, 10H), 0.97 - 0.78 (m, 1H), 0.70 - 0.54 (m, 1H), 0.45 - 0.26 (m,

9H), 0.02 - -0.17 (m, 2H): F NMR (282 MHz, DMSO-ds) & -127.28: NS (ES+) 686.5, 688.5 (M+Na): %3} 3
A [aly=(-) 208.15 [0.27, MeOH].

A 30 (S)-N2-(5-((-)-1-o}n]=-1-(3-Ato]ot e d)-3-Alo| F 222 U2 2 F)-2-ZF 0 29| d)-NI-4-F 22
#Hd) I &2 -1, 2-t}o] 7HE 2~ ofulo] = (8¢)

22 49 ©A 6o HaE uke} o] sk HCI(1.129me, 13.55 mmol)S AFE31A Sleke(20ml) 3 (S)-N1-(4-
22Hd)-N2-(5-((-)-1-(3-Ato]o}=H d)-3-Alo] F R X2 H-1-((R)-1, I-Fo|HEo e dHon| =) T2 7 )-
2-2 79 2y d) v &g d-1,2-t}o] 7 2ofufe] = (8b) (0.9g, 1.355 mmo)E WHEAIZ|a ZHA 2 AZvlET
P (A 7HA 25g, FEZE 0 YA 30% = CMA 8022 &) 9t AAl Fo (S)-N2-(5-((-)-1-0}u] x=-1-
(3-Atolopierd)-3-Ato| FRE e AL 2 q)-2-EF 0 23 d)-NI-(4-F 223 )3 Z 2|t -1,2-t}o] 7H 2 0fwlo]
=(8¢)(300mg, 0.536 muol, 39.5% S8&)2 WA mAZA ATeATt: H NR (300 MHz, DNSO-ds) & 9.76 (s,

s

mm (z

1), 8.43 (s, ), 7.96 (d, J = 7.3 Hz, 1), 7.86 (t, J = 1.7 Hz, 1), 7.63 (ddt, J = 7.8, 4.7, 1.3
Hz, 2H), 7.59 - 7.51 (m, 2H), 7.46 (t, J=7.8 Hz, 1H), 7.31 - 7.24 (m, 21), 7.12 (d, J = 9.0 Hz, 2H),
4.66 - 4.45 (m, 1H), 3.69 - 3.54 (m, 1H), 3.56 - 3.42 (m, 1H), 2.37 - 2.28 (m, 2H), 2.27 - 2.06 (m,
2H), 2.04 - 1.86 (m, 4H), 1.11 - 0.89 (m, 2H), 0.73 - 0.54 (m, 1H), 0.40 - 0.25 (m, 2H), -0.02 - -0.15

(m, 2H): F MMR (282 MHz, DMSO-d;) & -128.04; MS (ES+) 582.4; 584.5 (MtNa), (ES-) 558.4 (M-1): IR
(KBr) 3386, 2229, 1655, 1594, 1526, 1494, 1405cm-1; 333t 3)d [aly, = (-)102.42[1.035, MeOH];
CyiHsiCLENsO0 i3l AAkE BA1%]; €, 66.48; H, 5.58; N, 12.50; &<1x]: C, 66.23; H, 5.71; N, 12.24.

0 2 \; 0
HQ ,""@_C' HO. £ G
&
h_ " d’ @ OH HN.&D N Q - HN
- B
& o=¢
8 ()0l g g4l Sc(+)y-o] 4 EA cn

(2R,4S)-N2-(5-((+)-1-o}1] =-1-(3-A}o] o} =H|d )-3-Alo]| FRZ 2 A X 2 I )-2-Z 20 2 Hd)-NI-(4-F227d)

~4-3}o| EF AT E 8 -1, 2-T}o] g 2obuto] =(9¢) o] Al X

GA-1: (2R,49)-1-(4-ZF 22 HLIMMIEY )4 S| =EFA I &2 d-2-7}544H09a) 9] A%

WS Al o] A 9o By vie} e we @ 939 AL o]&IA FA FEMNIER(61.0m¢, 30.5 mmol,

0.5M) = (25,45)-4-3lo| ==X EEH-2-F}E A A (ENA-D-4-3lo| =2 A ZEH(1.0g, 7.63 mmo)S 4-FE=E

Hd olo]iAlolofd|o] E(1n)(1.952me, 15.25 mmol) 2} WHSA]A (2R,49)-1-(4-FZZH IR U )-4 o] =F A

9 22 9-2-7H2 21 21(9a) (1.643g, 5.77 muol, 76% 4&)< WA wA2A #1255tk H MR (300 Miz, DMSO-

d) & 12.43 (s, 1H), 8.47 (s, 1H), 7.57 - 7.48 (m, 2H), 7.31 - 7.22 (m, 2H), 5.16 (d, J = 3.9 Hz,

1H), 4.34 (m, 2H), 3.60 (dd, J = 10.4, 4.6 Hz, 1H), 3.45 - 3.35 (m, 1H), 2.12 (m, 1H), 1.92 (m, 1H);

MS (ES+) 285.3 (M+1), 307.2, 309.3 (M+Na), (ES-) 283.2, 285.3 (M-1); 33 3|4 [al, = (+)54.375 [0.32,

MeOH] .

GA-2:  (2R,4S)-NI-(4-FZ 23 )-N2-(5-((+)-1-(3-Alol o} =d d ) -3-Alo] SR T 2 F-1-((R)-1, 1-tlo| W e 9]
gAoln|E) 22 )-2-ZF 2 2 H|d )-4-3o| EFA| 9] EE -1, 2-T}o] FHE ofuto] = (9b) o] Al

HhS-2 19 oA 100 Ry vpe} g2 vk 2 939 27E o884 CE 2-dEAFEH-12D) -7

1E(0.608g, 2.459 mmo) = AF&3}e] HEgslo|=2FeH(25ml) 5 (2R,45)-1-(4-F22H 7R )4 dfol=
EXA 9 ZGU-2-7} 22 2H92)(0.7g, 2.459 mmd), (R)-N-((-)-1-(3-o}u|=—4-ZF ¢ 2 5 d )-1-(3-A}o] o} =7

[

_69_



[0359]

[0360]

[0361]

[0362]
[0363]

[0364]

[0365]

[0366]

SS=50l 10-2696432

d)-3-Alo|FRE 2 AT )-2-v|E 2 g-2-H W o}ulo] = (4e)(1.017g, 2.459 mmol) &} ¥FSA|A Z@A] Z42 3
2ulE a3 (A7 25g, FEEZE Z CMA 80 0 WA 100%= &F])ol] 9)dt AHA ZTo (2R,49)-N1-(4-F==2
HE)-N2-(5-((+)-1-(3-Alolo} = d)-3-Alo] FR T 22 -1-((R)-1, 1-Tlo|Weo e dHoln| 2) T2 F)-2-ZF Q.
2Hd)4-3to]| =2 T 27 -1, 2-T}o| 7} ~olulo] =(9b) (1.37g, 2.014 mmol, 82% F&)E WA wA|EA A
sttt H NMR (300 MHz, DMSO-ds) & 9.86 (s, 1H), 8.49 (s, 1H), 7.91 (dd, J = 7.5, 2.4 Hz, 1H), 7.78

(t, J =1.7Hz, 1), 7.71 (dt, J = 7.4, 1.4 Hz, 1), 7.63 - 7.45 (m, 4H), 7.31 - 7.23 (m, 2H), 7.19
(dd, J =10.3, 8.7 Hz, 1H), 7.14 - 7.03 (m, 1H), 5.53 (s, 1H), 5.19 (d, J = 3.7 Hz, 1H), 4.66 (t, J =
7.5 Hz, 1H), 4.39 (m, 1H), 3.67 (dd, J = 10.4, 4.6 Hz, 1H), 3.44 (d, J = 10.0 Hz, 1H), 2.80 - 2.53 (m,
1), 2.10 (m, 1H), 2.04 - 1.84 (m, 1H), 1.12 (s, 10H), 1.05 (s, 1H), 0.90 (s, 1H), 0.63 (s, 1H), 0.39

- 0.27 (n, 2H), -0.03 - —0.16 (m, 2H): 'F NMR (282 MHz, DMSO- dy) & -126.81; MS (ES+) 702.5, 704.5

(MNa); 3338t 3d [aly= (+) 20.71 [0.28, MeOH].

Al 30 (2R, 48)-N2-(5-((+)-1-opr| tm-1-(3-Alolop e d )-3-Alo| SR Z 2 A 2 2 9 )-2-5F L 23 d)-N1-(4-=
223d)-4-sto| =E5A 9 E2]d -1, 2-to] 7FE 2ol = (9¢)

WS- 2l 4o WAl 6o Z]1AE \Fel 7Fo]l ZE HCI(0.888me, 10.66 mmo)S o] &3I4 o EFS-(20me) F (2R,4S)-
1-(4-22299)-N2-(5-((+)-1-(3-Ato] o} =T )-3-Ate| S 2 Z 2L -1-((R)-1, I-Thol W dFojn| =) = 2
)-2-Z 29 2 d)-4-3}0o| = 2N I S| gl-1,2-t} o] FHE ~ofulo] = (9h) (0.725g, 1.066 mmol) 9} WHSA]A ZEA|
Zd FEnEafy(HestA 25g, FEEZE 0 WX 30% F (MA 8008 &2])o] o3k A Fo (2R,4S)-N2-
(5-((H)-1-obn =-1-(3-Atol o} )-3-A}O| SR XL R UL 2 H)-2-ZF 0 2 )-NI-(4-F 22 )-4-3}o]| =

=

= A7 22 €-1,2-0ho] 7 20luko] = (9¢) (210mg, 0.365 muol, 34.2% FE)E WA nAZA ATAAH H MR
(300 MHz, DMSO-ds) & 9.77 (s, 1H), 8.46 (s, 1H), 7.92 (d, J = 7.5 Hz, 1), 7.86 (t, J = 1.7 Hz, 1H),

7.63 (m, 2H), 7.59 - 7.50 (m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.32 - 7.22 (m, 2H), 7.18 - 7.08 (m, 2H),
5.17 (d, J = 3.8 Hz, 1H), 4.64 (t, J = 7.5 Hz, 1H), 4.39 (m, 1H), 3.67 (dd, J = 10.3, 4.6 Hz, 1H),
3.47 - 3.36 (m, 2H), 2.31 (m, 2H), 2.21 (m, 2H), 2.11 (m, 1H), 1.11 - 0.91 (m, 2H), 0.62 (m, 1H), 0.41

- 0.22 (m, 2H), -0.08 (m, 2H); "F NMR (282 MHz, DMSO-di) & -127.52: MS (ES+) 598.4, 600.4 (M+Na),
(ES-) 610.4, 612.4 (M+C1); 338t A [aly = (+) 132.69 [0.82, MeOH].
98- 10

HQ

HO,
e}
HO é,N—Q—C\ HO\O‘E 29\( F ’ZE\(
d n N OH HNAOHN O HCI il OHN
. NaHGO 5 T L fl!i
L 00y o HNt 4oy organ
NH CN <
10a 5 0=¢ cl
10b (-} o] 4 A & 10c ()

(28,48)-N2=(5-((-)-1-opH] te-1-(3-Afolof e ) -3-APo| SR LR A X R ) -2-FF 2 Rl ) -NI-(4-S 2 =)
-4-3lo| EE AT EE -1, 2-t}o| FHE 2~ ofufo] = (10¢) 9] A=

SA-1 (28,49)-1-(4-F Z2H D7PEE ) ~4-3fo] = A 9] 2| T -2-71 5 4k (102) o] A=

132 19 ©hAl 9o 7IAE vhel 2 wkg F 939 218 o) gEA 4 FEAMER(61.0me, 30.5 mmol,
0.5M) & (25,45)-4-3}o| =EA ] &2 d-2-FHE A (A 2-L-4-3}o| EZA| Z 57| 1.0g, 7.63 mmol) S 4-FZ 25
d olo]Atolold]o] E(1n)(1.952me, 15.25 mmol) 9} WHE-A1A (25,49)-1-(4-FZ 2 ¥ 7R U )-4-3lo] =5 2] 7]

22 9-2-7h242(10a) (1.643g, 5.77 midl, 76% =&)< WA mA=A 2585tk H MR (300 Miz, DMSO-ds)

§ 12.33 (s, 1H), 8.41 (s, 1H), 7.64 - 7.43 (m, 20), 7.37 - 7.14 (m, 2H), 5.09 (s, 1H), 4.51 - 4.16
(m, 2H), 3.65 (dd, J = 10.3, 5.6 Hz, 1H), 3.32 (m, 1H), 2.32 (m, 1H), 1.97 - 1.78 (m, 1H); MS (ES+)
307.2, 309.2 (M+Na), (ES-) 283.2, 285.2 (M-1); 33t 3 [al, = (-) 37.74 [0.265, MeOH].

GA-2:  (25,4S)-N1-(4-ZF2239)-N2-(5-((-)-1-(3-A}ol o} =d d )-3-Alo| FR2 Z 2 7 -1-((R)-1, 1-t}o| H| & o]
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YR ObY ) L2 )-2-F 59 2o )-4-510] = 4|3 £ ¥l-1,2-tho] 712 ofvho] = (10b) o] A%

WA 19 WA 109] ZAE uheh 2 g R A 2AS ol§AA oF 2 BAAEU-12AD-7H3 A
ol ERFRH(25m0) F (25,49)-1-(4-F R ZF D7k w.))-4-3ho] =

o] E(0.608g, 2.459 mmo)E A}&-3te] HEgslo|=

29 28 Y-2-7}2 2 4H10a) (0. 7g, 2.459 mmol)
(R)-N-((-)-1-(3-ot1| :=—-4-ZF 2 =¥ d)-1-(3-Atololmd)-3-Alo] F 222 X 2 7 )-2-H& T2 g-2-4 7o}
vlo]=(4e)(1.017g, 2.459 mmo) & WHSA]7]al ZEA] 2 F2vfEady] (A7 25¢, F22F 5 (MA 80 0

=] 100%= &)l 93 AA o (2S,49)-N1-(4-F22F) I )-N2-(5-((-)-1-(3-Ale]olx=Hd )-3-Alo]| F = =
23-1-((R)-1,1-tfo| Do Aoln| £ )T 2 7 )-2-ZF ¢ 2 7d )-4-5}o] 2 A3 2| W -1, 2-t}o] 7} & ~o}n}
] =(10b)(0.961g, 1.413 mml, 57.5% 8)= WA 1wz =A AFa5ch H MR (300 Miz, DNSO-ds) & 9.66
(s, 1), 8.52 (s, 1H), 8.06 (dd, J = 7.6, 2.4 Hz, 1H), 7.79 (m, 1H), 7.71 (m, 1H), 7.62 - 7.45 (m,
4H), 7.34 - 7.24 (m, 2H), 7.20 (dd, J = 10.5, 8.7 Hz, 1H), 7.14 - 7.03 (m, 1H), 5.49 (s, 1H), 5.32 (d,
J=4.5Hz, 1H), 4.51 (dd, J = 9.0, 4.7 Hz, 1H), 4.39 - 4.25 (m, 1H), 3.68 (dd, J = 10.1, 5.2 Hz, 1H),
3.49 (dd, J=9.9, 3.9 Hz, 1H), 2.75 - 2.51 (m, 2H), 2.49 - 2.20 (m, 1H), 1.97 - 1.81 (m, 1H), 1.13
(s, 9H), 1.07 (m, 1), 0.90 (m, 1H), 0.64 (m, 1H), 0.40 - 0.26 (m, 2H), -0.06 (m, 2H); F NMR (282
MHz, DMSO-dy) & -128.68; MS (ES+) 702.5, 704.5 (M+Na), (ES-) 678.6, 680.5 (M-1); &3 34 [aly = (-)
153.33 [0.27, MeOH].

A 31 (25,49)-N2-(5-((-)-1-o}) k=-1-(3-Atolob i d )-3-Alo] FRZ R AL 2 F )-2-ZF 0 25 d)-NI-(4-F
ZaAY)-4-5lo| E2A 9 2 d-1,2-T}o| 7} »olufo] = (10¢) ] A%

S Al go] dA 6o 7)1 AlE vle} o] gk HCI(0.613me, 7.35 mmol)S AF&3lo] o ehL(20m) & (2S,4S)-N1-
(4-ZF 229 9)-N2-(5-((-)-1-(3-Alo] o} =3 D )-3-Alo]| FR Z 2 H-1-((R)-1, I-to| o E A Foln ) T2 7 )-
2-EF Q27 d)-4-3lo] EEA I E W -1, 2-t}o] FHg 2ofule] = (10b) (0.5g, 0.735 mmo)E WHEAIZ7]3L ZEA] Z
g gEuEaHy (LI 25g, FEEE 0 WA 30% 5 CMA 8022 g&u])o] 3k AA| Fol (25,45)-N2-(5-
((=)-1-o}r =-1-(3-A}0)old d )-3-Ale| S22 AL 2 H)-2-FF 0 2 )-NI-(4-F 229 d )43} | EF A
528 Y-1,2-tho] 72 2ohmbo] =(10¢) (50mg, 0.087 mmol, 11.81% 48)2 =41 malzA AF33ch: H NR
(300 MHz, DMSO-ds) & 9.62 (s, 1H), 8.50 (s, 1H), 8.05 (d, J = 7.3 Hz, 1H), 7.86 (t, J = 1.7 Hz, 1H),
7.63 (m, 2H), 7.59 - 7.50 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.34 - 7.24 (m, 2H), 7.19 - 7.04 (m, 2H),

5.30 (d, J = 4.9 Hz, 1H), 4.51 (dd, J = 9.0, 4.7 Hz, 1H), 4.34 (d, J = 5.2 Hz, 1H), 3.69 (dd, J =
10.1, 5.3 Hz, 1H), 3.54 - 3.43 (m 1), 2.40 - 2.08 (m, 5H), 1.90 (m, 1H), 1.02 (m, 2H), 0.63 (m, 1H),

0.34 (m, 2H), -0.07 (s, 2H); F NMR (282 MHz, DMSO-ds) & -129.13; MS (ES+) 598.4, 600.4 (M+Na); 33}
A [aly = (=) 51.85 [0.7, MeOH]; CsHy1CIFN:0:0.75H,00 thsl] Axkd EAX: C, 63.15; H, 5.56; N
11.88; &<21x]: C, 63.02; H, 5.89; N, 10.83.

w2 11

MeQ
MeO,
Me, J&—@—Ci
coon 19 n & 1n N
— o J
il P ~cooH KN-C,  COOH
o o H Hal NaHCO3 L
11a 11b 11e
cl
MeQ
Eepa  MeQ
i ; o)
e croly Al S R
A HN
HN S0
[>
& 0=8
11d e ()-o] & A CN

(28,48)-N2=(5-((-)-1-opH] te-1-(3-Afolof e ) -3-APo| SR LR A X R ) -2-5F 2 Rl ) -NI-(4-S 2 =)
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-4~ EA T 2 d-1,2-t}o] 7} = ~olule] = (11e) 9] A%

GA-1: (2S,4S)-4-HSA 9] 2 P -2-71 522 GAH (11b) 2] A=
HEZslo| =2 F3(10ml) F (25,45)-1-(tert-F-EA 7R ) -4-dl EA 9 F 2] D -2-7H 22 Ak (11a) (SAE =84
AgAzA o] Mz gE-ZE2AFEA 2 o] AFolA 7|AE Axfo] welr #=F; Boss, Christoph &
o 93k; PCT A &Y #)20131829723., 2013 12¢€ 12¢; 0.25g, 1.019 mmol)<] yk®El LMo 6N 44
HC1(0.680m¢, 4.08 mmol)S H7}etn ALox &9 wukslgdt). o] WIS ES 27|31 AF
(25,4S)-4-H| EA 9] S U -2-FH =2 2F 93443 (11b)(0.185g, 1.019 mmd, 100% F&)< WA wA2A AF5S]
onl, oA TS wAlelA aulE AREE 2T H MR (300 MHz, DMSO-ds/D.0) & 4.42 (t, J

6.7 Hz, 1H),

4.06 (m, 1H), 3.38 (d, J = 12.4 Hz, 1H), 3.25 - 3.18 (m, 1H), 3.16 (s, 3H), 2.30 (dd, J
2H).

7.3, 3.2 Hz,

A2 (28,49)-1-(4-F 22 D7P R ) -4-v F A 9] 2] H-2-71 5 Ak (1) o] A=

RS2 19 Al 9o ZIAlE vkl Ze whg g2 9134 =S o]&dEA A FERMEF(10me, 20 mmol,
0.5M) % (25,4S)-4-FlEA ¥ S| d-2-715 44 A (11b)(182mg, 1.0 mmol) S 4-FZZH ' ofo]AAfo]oly o]
E(1n)(10.256m0, 2.0 mmo)e ¥RSAA  (25,49)-1-(4-ZFREZ ISR Y)-4-H| EA 7 S P -2-7} 2 A A
(11¢)(133mg, 0.445 mmol, 44.5% +&)S AF3FIth MS (ESH) 321.3, 323.3 (M+Na), (ES-) 297.3, 299.3 (M-
1).

A3 (25,49)-N1-(4-F = 23 d)-N2-(5-(1-(3-Atolop g d ) -3-Ate]| E R Z 2P -1-((R)-1, I-thol v & & A
Hopy| 1) L2 )-2-FF 0 23] d)—4-v| 54| 9] B2 -1, 2-tho] 715 ofwtol = (11d) o) A=

g2l 19] Al 109 Z1AlE vkl e wkE w9l f]3g] 23S o] &AM oY 2-dEAFEA-12H)-FHEA Y
E(99nmg, 0.402 mmo)Z AF&Ele] H|Egslo]l=2Fe(20ml) 3 (25,45)-1-(4-F 223 IR Y )—4-v]| EA] 7
28 d-2-7H 44 11e) (120mg,  0.402 mmo), (R)-N-((-)-1-(3-o}m| =-4-ZF 0 2 ¥ d)-1-(3-Alo] o} v d )-
3-Atol EF R TR AT 7 F)-2-1| g L 2 -2-4 Woluto] = (4e) (166mg, 0.402 mmo) S ¥HEA7)1 ZEA] ZE IR
nfE oy (Ae7hA 25g, FEEEF F CMA 80 0 WA 10092 &8])o &3 AHA Fo (25,45)-N1-(4-F =22
d)-N2=(5-((1=(3-Afo] ohre s )-3-Ate] SR Z 2 - 1-((R)-1, 1-the] W ol DA qon| ) Z 2 1) -2-F 5 0 23]
d)-4-w| A 7 E 2] -1, 2-to| 7h 2~ obubo] =(11d) (156mg, 0.225 mmol, 55.9% +&)E WA wAZA #3383
o} 'H ONMR (300 MHz, DNMSO-ds) & 9.51 (s, 1H), 8.53 (s, 1H), 7.92 (d, J = 7.3 Hz, 1H), 7.79 (s, 1H),

o

7.71 (d, J=7.5Hz, 1H), 7.64 - 7.46 (m, 4H), 7.35 - 7.25 (m, 2H), 7.24 - 7.14 (m, 1H), 7.10 (s, 1H),
5.48 (s, 1H), 4.54 (dd, J =9.2, 3.9 Hz, 1H), 4.07 (m, 1H), 3.72 (dd, J = 10.6, 5.0 Hz, 1H), 3.61 (dd,
J =10.0, 2.4 Hz, 1H), 3.22 (s, 3H), 2.69 - 2.51 (m, 2H), 2.43 - 2.24 (m, 1H), 2.23 - 2.06 (m, 1H),
1.12 (s, 10H), 0.99 - 0.79 (m, 1H), 0.63 (s, 1H), 0.42 - 0.27 (m, 2H), 0.06 - -0.16 (m, 2H); “F NIR
(282 MHz, DMSO-ds) & -128.19; MS (ESt) 716.6, 718.5 (M+Na).

A 40 (28,45)N2=(5-((-)-1-opr| ke-1-(3-Abolop el d ) -3-Alo| G R ZR P 2 9 )-2-FF 0 2 d)-NI-(4-F
22 ) -4-H|E A 3] 2] tl-1,2-T}o] 7B 2ofulo] = (11e) 9] A F

H-S-A 49] A 6ol Z)A1E HEe} 7ol ek HCL1(0.172mé, 2.060 mmo)S AFE3le] ok (20ml) F (2S,4S)-
N1-(4-Z 2 2 3d)-N2-(5-(1-(3-Atolo}=m d)-3-Alo] F2Z 2 -1-((R)-1, 1-tlo] W oD H Ao}n| 2 ) = 2 7 )-
2-ZF e 2ud)-4-vEA| ¥ Z2 -1, 2-t}o| F}E 2olmo] = (11d) (0. 143g, 0.206 mmo) S WHSA]7|aL Z A 24
aRrtEay] (A7 25g, FE2F 0 WA 30% 5 CMA 802 &g])ol o3 AA Fo (2S,4S)-N2-(5-((-
)-1-opr| e-1-(3-Atolof e )-3-Ato| 2R TR P 2 2 9 )-20-5F L 23 d)-N1-(4-S 223 d)-4-v 5A) 9 2 d
~1,2-T}o] 7}H 2o}mbo] = (11e) (80mg, 0.136 mudl, 65.8% )2 WA A ZA A2kt H MR (300 Miz,
DMSO-ds) & 9.45 (d, J = 1.3 Hz, 1H), 8.51 (s, 1H), 7.90 (d, J = 7.7 Hz, 1H), 7.86 (m, 1H), 7.63 (m,
2H), 7.58 - 7.52 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.32 - 7.25 (m, 2H), 7.14 (s, 1H), 7.11 (s, 1H),
4.53 (dd, J =9.1, 3.9 Hz, 1H), 4.07 (m, 1H), 3.73 (dd, J = 10.6, 5.1 Hz, 1H), 3.61 (dd, J = 10.4, 3.3
Hz, 1H), 3.22 (s, 3H), 2.47 - 1.98 (m, 6H), 1.11 - 0.92 (m, 2H), 0.63 (m, 1H), 0.33 (m, 2H), -0.07 (m,

2H); “F NIR (282 MHz, DMSO-ds) & -128.86; MS (ES+) 612.4, 614.4 (MtNa); IR (KBr) 2229 cm1§ #t 3)d
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[0381]

[0382]
[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

SS=50l 10-2696432

[alp = (-)56.57 [0.495, MeOH]

WS-l 12

gul

o) o & N
Q( o L@ " ae (ol g @A AN
H OH o/l%o
D-Proline NaOH > O
NH  CN
0=3
12a N
12b (-}-ol 4 2 ]
R)-¥4 2-(5-((-)-1-(3-AFo]ot=Hd)-3-Alo| 2 X 2 H-1-((R)-1, I-tfe|HE @ Foln| ) 2 2 1) -2-FF
s @Iy 2 d-1-71 B Ao E(12b) 2] A=
A= (R)-1-(HA A 7R ) 9 S8 d-2-71 524k (12a) o] A=
0Col A 2N =4 NaOH &M (20.85m¢, 41.7 mmol) =5 D-EEZT(1.2g, 10.42 mmo)e] &No] W& FEZEEo|E
(1.488m¢, 10.42 mmo)E H7fpeta, =W HALo0z2 7leA T, WvhSES MIBE(2 x 26m) & AHsta, 3k
HCIZ AHAEA 713, e olAlE (2 x 200m) 2 FZ3F3c). oE oAH | ESS Fale] Z(50ml), A

olE
(25m) R AFsta, AXA7L, AF F FF3AA R)-1-(AASA7lR Y E2d-2-7} 324 4F(12a) (2. 41g,
9.67 midl, 93% +&)S ATHGor, oA TS WAl A U= AFLEITH H NR (300 Miz, DMSO-ds) &

12.66 (s, 1H), 7.42 - 7.25 (m, 5H), 5.14 - 4,97 (m, 2H), 4.20 (ddd, J = 22.7, 8.8, 3.5 Hz, 1H), 3.50 -
3.25 (m, 2H), 2.32 - 2.08 (m, 1), 1.97 - 1.75 (m, 3H); MS (ES+) 250.2 (M+1), 272.2 (MtNa), (ES-)
248.2 (M-1), 284.2 (M+Cl), 497.4 (2M-1).

(&

gA-2: (-2 2-(5-((-)-1-(3-Afolobmad)-3-Ate] S22 2 -1-((R)-1, I-to| v d o d d o i) T &2

)2~ F w7 v Eed-1-7H A e o] E(12b) o] A=

W2 19 ©hA 100 71AE whep Ze wkg 2 043?; Z1& o] &3lA o 2-ol| HAFEA-1020)-7H A E)
°]E(0.992g, 4.01 mmd)E A&l HEZSIOI=2FHG0M) T (R)-1-(MEd A7t d) 9 S8 d-2-71 5 24t
(12a)(1g, 4.01 mmd), (R)-N-((-)-1-(3-o}v]=-4-Z &iﬂﬂ‘é) 1-(3-Alolobidd)-3-Alo] 2R T2 AL 2 I )~
2-w| e = 2 33-2-A W oluo] = (4e) (1.659g, 4.01 mm) S WHEA71 ZA] 23 ARvtE 2y (HeshA 25,
ZEEZE F CMA 80 0 WA 100%= &=])ell ofg FA| ol (R)-#HZ 2-(5-((-)-1-(3-Ato]o}=H d )-3-A}o] &
2E2I-1-(R)-1,1-telmdd g ol &) 22 9 )-2-FF 2o 7l Y ) 9] 2 d-1-715 2 g °] E(12b)

(2.4g, 3.72 mwl, 93% )2 WA mAZA AFTEAT; L NR (300 Miz, DISO-d) & 9.86 (d, J = 11.1

Hz, 1), 7.92 (t, J=9.0 Hz, 1H), 7.78 (d, J = 1.7 Hz, 1), 7.72 (d, J = 7.4 Hz, 1H), 7.65 - 7.56 (m,
1), 7.51 (m, 1H), 7.37 (m, 2H), 7.29 - 7.06 (m, 5H), 5.52 (d, J = 10.5 Hz, 1H), 5.14 - 4.93 (m, 2H),
4.62 - 4.38 (m, 1H), 3.58 - 3.33 (m, 2H), 2.72 - 2.57 (m, 1H), 2.33 - 2.08 (m, 1H), 1.97 - 1.73 (m,
4H), 1.12 (2s, 9H §1240]**XVﬂ of tialAl), 1.11 - 1.00 (m, 1H), 0.86 (m, 1H), 0.62 (m, 1H), 0.34 (m,

2H), 0.01 - -0.18 (m, 2H); F NMR (282 MHz, DMSO-d;) & -126.74; MS (ES+) 645.6 (M+1), 667.6 (M+Na),
(ES-) 643.6 (M-1); 338t 34 [aly = () 21.18 [0.255, MeOH].

g4 13
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[0390]
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[0392]

[0393]

[0394]

[0395]

SS90l 10-2696432

(R)-N2=(5-((+)-1-0pm] \e-1-(3-Atol et d)-3-Alo| FR T2 AT 2 7 )-2-F 2 29 d)-N1-(5-F 227 | T -
2-4) ¥ E2] -1, 2-t}o] 7H olulo] = (13e) 9] A%

WA 1 e 5-FR 2 d-2-Y ke 0] E(13b) o] Alx

tholZ2 208 (100m) & 2-olnx=-5-F 2292 (18a)(5g, 38.9 mml)d HWFE Wgdd I 4.72ml,
58.3 mud) E Fd FEREZo|o|E(4.88m, 38.9 mm)E FIISIPTE. Dojx TIES HFR EoA 247 B
Qb wkekar, E(100me)  vhol FE=ulRk(50me) = B AAZE. dojxl AE ofstel] ofs) xstar 50T oA
HF slol ARAIA #HAd 5-ZE 238 Y-2-d7ube| o] E(13b)(9.519g, 38.3 mmol, 98% F&)S WA A A
A2 H MR (300 MHz, DMSO-di) & 10.97 (s. 1H), 8.38 (dd, J = 2.6, 0.8 Hz, 1H), 7.93 (dd, J =
9.0, 2.6 Hz, 1H), 7.84 (dd, J = 8.9, 0.8 Hz, 1H), 7.51 - 7.37 (m, 2H), 7.36 - 7.17 (m, 3H).

A 20 (R)-N-(5-(1-(3-Ate] ol s )-3-Ate] 2R Z 2P -1-((R)-1, I-thol v del| g A oln| E) 22 3)-2-FF 2
2 d) v Eed-2-7h 2okuko] = (13¢) o] A=

o &2 (75ml) & B A ZelE 10%(0.165g, 0.155 mmo) ] &HE
o d)-3-Ato| FR2Z 2 -1-((R)-1, I-tho| v & A Aoju| =)
1-7p5 Aol E(12b) (1g, 1.551 mmoD) o] &H-E& H7hstar sk= 7] (parr shaker)ol A 50 psiollA 5A17F &<t
FasA T, o] NS ES AlFto]E(celite)d] AF HEE S AFAT|AL, FFAIAR)-N-(5-(1-(3-A}0]
ob | d)-3- AMEEMEJ 1-((R)-1,1-tejvdodd Aol 2) L2 2 )-2-ZF Q23 d ) 7] & 8|t -2-7}5 20}
mho] = (13¢) (815mg, 1.596 mmdl, 103% F&)E At om, oA F71e] AAl glo] thF GAlA AREH
J =

1
th; H NMR (300 MHz, DMSO-ds) & 10.13 (s, 1H), 8.29 (dd, 7.6, 2.4 Hz, 1H), 7.79 (¢, J = 1.8 Hz,

e oehs F (R)-F 2-(5-((-)-1-(3-A}e]
ZI2I)-2-ZF 0 2HdsmtEd) v EEd-

~HU

M), 7.72 (dt, J =7.4, 1.4 Hz, 1H), 7.60 (dt, J = 8.3, 1.5 Hz, 1H), 7.51 (t, J = 7.8 Hz, 1H), 7.22
(m, 1H), 7.06 (m, 1H), 5.46 (s, 1H), 3.74 (dd, J = 9.1, 5.2 Hz, 1H), 3.43 (m, 2H), 2.87 (m, 2H), 2.71
- 2.53 (m, 2H), 2.05 (m, 1H), 1.79 (dq, J = 12.4, 6.5 Hz, 1H), 1.72 - 1.56 (m, 2H), 1.14 (s, 9H), 0.99

- 0.82 (m, 1H), 0.74 - 0.54 (m, 1H), 0.35 (m, 2H), 0.04 - -0.15 (m, 2H); “FNIR (282 MHz, DMSO-ds) &
-131.82; MS (ES+) 511.4 (M+1), 533.5 (MtNa), (ES-) 509.4 (M-1).

A 3: (R-NI-(5-F 229" -2-Y)-N2-(5-(1-(3-Ale]o}=d d )-3-Ato| F 2 2 2 A-1-((R)-1, 1-tjo v &
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[0398]
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Aol =) L2 3)-2-FF 0 2 d) I Eg|d-1,2-t}o] FHE ~olmlo] = (13d) o] Al %=

HEZslo| =2 FH(G50m) T (R)-N-(5-(1-(3-Afololi=dd)-3-Ato] F 2 X 2 U -1-((R)-1, I-tlol v o & o}
U)X 2 E)-2-Z 20 2H|d )1 S| U-2-7}= 2ofulo] = (13¢) (0.763g, 1.494 mmo) o] fMe FHd 5-F2 21 g
t-2-aFhul]| 0] E(18b)(0.446g, 1.793 mmol) 2 N-of &-N-ofo] AX 2 A I = -2-0}91(1.041me, 5.98 mmo) S 3
Zbetadtt. o] whE EFES 16A17F 5 7FE FARAHT. o] HFES Ao YAA AL, dEolMEHE
(100me) 2 BAA 713, E(2 x 50m), F-Gom) 2 AFsta, AZAZ|a, AE F sFAHG. 229 A=
ZHA Zd azetEadge o] HAAA (R)-NI-(5-FZ 23 2] d-2-A)-N2-(5-(1-(3-A}o] o} =3 d ) -3-A} 0]
F2xa3-1-((R)-1,I-tojH g g Aol £) T2 9)-2-ZF 0 23| d )9 =g d-1,2-t}o] 7} ~o}mto] = (13d)
(773ng, 1.162 mmol, 78% 8)= WA 1A 24 A33T: H NR (300 Miz, DNSO-ds) & 9.82 (s, 1H), 9.07

(s, 1H), 8.28 (dd, J = 2.7, 0.8 Hz, 1H), 7.96 - 7.86 (m, 2H), 7.83 - 7.76 (m, 2H), 7.71 (dt, J = 7.4,
1.5 Hz, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.50 (m, 1H), 7.27 - 7.05 (m, 2H), 5.52 (s, 1H), 4.62 (d, J =
7.7 Hz, 1H), 3.78 - 3.62 (m, 1H), 3.62 - 3.46 (m, 1H), 2.73 - 2.40 (m, 2H), 2.26 - 2.10 (m, lH) 1.93
(m, 3H), 1.12 (s, 10H), 0.85 (m, 1H), 0.72 - 0.54 (m, 1H), 0.33 (m, 2H), 0.00 - -0.16 (m, 2H); F NMR
(282 MHz, DMSO-ds) & -126.74.

GA-4:  (R)-N2-(5-((+)-1-o}1] =-1-(3-Atolo}=Hd )-3-Alo| SR XL @A XL 2 )-2-ZF 0 ZHd)-NI-(5-F 2 &
g d-2-4) 9 E8 d-1,2-tfo] FHg 2ofufe] = (13e) o] A%

Al go] dA 6o 7] AlE vle} o] &k HCI(0.694me, 8.33 mmol)S AM&alA o] ehL(100m) &= (R)-N1-(5-
2298 d-2-Y)-N2-(5-(1-(3-Alololidd )-3-Alo]| F R Z 2 H-1-((R)-1, I-tlo| v & d Holr| =) L 2 7 )~
2-Z 2o 2 )y Eeg-1,2-t}o| 7HE ~olulo] = (13d) (554mg, 0.833 mmo) S ¥HSA|7| ZejA] 28 A EnE
9 (A7 25g, AAF T o€ ol HCE H wEZe] 9;1 E3E 0 WA 600z &)l ot A Fo
(R)-N2-(5-((+)-1-0o}n) ==-1-(3-Alol o} =H D )-3-Alo| FRIZ I I 2 F)-2-Z 2 ¢ 2 9|d)-NI-(5-F 223 g -
9-01)¥] 2] ti-1 2-t}o] 7HE 2oluto] = (13¢) (219mg, 0.390 mmd, 46.9% )2 =41 wA=A Az |
NMR (300 MHz, DMSO-ds) & 9.76 (s, 1H), 9.05 (s, 1H), 8.28 (d, J = 2.6 Hz, 1H), 7.96 - 7.838 (m, 2H),
7.86 (m, 1H), 7.79 (dd, J = 9.0, 2.6 Hz, 1H), 7.63 (ddt, J = 7.6, 5.9, 1.3 Hz, 2H), 7.46 (t, J = 7.8
Hz, 1H), 7.14 (d, J = 2.0 Hz, 1H), 7.12 (d, J = 1.3 Hz, 1H), 4.61 (d, J = 7.7 Hz, 1), 3.66 (m, 1H),
3.56 (m, 1H), 3.33 - 3.27 (m, 1H), 2.40 - 2.06 (m 4H), 1.94 (m, 3H), 1.13 - 0.85 (m, 2H), 0.62 (m,

1H), 0.41 - 0.26 (m, 2H), -0.03 - -0.17 (m, 2H); F NMR (282 MHz, DMSO-d;) & -127.82; MS(ES+) 561.4,

562.4 (M+1), 583.4, 585.5 (M+Na); IR (KBr) 2229 cn 5 B 87 [alp = (+) 160.49 [0.82, MeOH].
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[0399]

[0400]
[0401]

[0402]

[0403]

[0404]

[0405]

SS90l 10-2696432

whg4] 14
He,
HO, HO, { 1 3,“){0 =
{ \ {Bock0 O EEDQ P Acﬁgrﬂ;m
N “COOH T NaOH N 010 Py S o 5 o Q
H e Crol g2 L s
14a >C"\ 0
14b (+)-0] -4 |
=
;j L 20
e R
N
” )
0 0
HCI
B
NH  CN

tad (- 0] 42 A O=5

cl V NH; O

14g (+)-0] g Az ON

(2R,4R)-N2-(5-(1-o}n| ==1-(3-Alol o} = d )-3-Alo| F 2RI Z I I 2 H)-2-ZZ 2 29| d)-NI-(5-F 223 g -
2-U)-4-3lo| EE AT E 2| -1, 2-T}o] 7} 2olulo| = (14h) 9] A%

A 1 (2R, 4R)-1-(tert-F-EA 7R d)-4-3}o| =2 A T ) H-2-7} =2 2H(14b) 9] A %
THF:H,0(125me, 2:1) % (2R,4R)-4-3}o] B2 A1) 8] U-2-7} 221 2F(14a) (10g, 76 mmo)e] &Ho] 2.5M 54 FAb
SVEF(42.1m¢, 105 mmo)S #H7}skar vbA THE:H,0(125me, 2:1) = tho]-tert-F€ Tho]7}RE. o] E(22.80g,

104 mmoh) e} §os Hrbshar, A2olA 3243F ek wRkeigltk. o] EFES AE T THAA TFE
AAskL, 4 F& Arbetal 100 4 FAr5aZ2E §4(150m) 2 AAASA AT, dolxl EfES od of
AlFlo|ER FE6tar, &, 9E AFstal, dxA7a, oiArla, Az dHE S o1z Wkl A

2 mAS oY olAE ]EE—FH AAZAA (2R, 4R)-1-(tert-F-FA 7} )-4-3}o] == A] 1]
(14b)(13.58g, 58.7 mml, 77% =&)< WA A=A 2AEa%ch HNR (300 Miz, DNSO-d) & 12.41 (s, 1
DO w3 7F5), 4.95 (s, 1H, DO 3 7}5), 4.20 (q, J = 5.1 Hz, 1H), 4.14 - 4.02 (m, 1H), 3.48 (dt, J
= 10.8, 5.4 Hz, 1H), 3.09 (ddd, J = 10.6, 6.2, 4.2 Hz, 1H), 2.41 - 2.20 (m, 1H), 1.81 (dt, J = 12.8,
5.0 Hz, 1H), 1.37 (d, J = 15.9 Hz, 9H); 'H NWR (300 MHz, MeOH-d,) & 4.34 (ddd, J = 5.8, 4.0, 1.5 Hz,

1H), 4.30 - 4.22 (m, 1H), 3.61 (dd, J = 11.1, 5.6 Hz, 1H), 3.38 - 3.33 (m, 1H), 2.54 - 2.32 (m, 1H),
2.15 - 1.97 (m, 1H), 1.45 (d, J = 12.0 Hz, 9H); MS (ES+) 254.3 (M+Na); MS (ES-) 230.2 (M-1), 461.5
(2M-1); Fst 31" [aly= (+) 52.96 [1.065, MeOH].

c

DP?#] 2: (2R 4R)-tert-F8  2-(5-(1-(3-AtoJobidl|d)-3-Ato| FRZZ 2 -1-((R)-1, 1-the|w el A Ao} &2 )
F)-2-5F 227 ) ~4-sto| EEA v E e d -7 A e o] E(14e) 9] A=

lkl

o[o

2] 19 &7 100 71| whek 22 wkg g HA]] £231E o] &lA oY 2-dlEA T -1(2H) -7 e
©]E(0.804g, 3.25 mmo) & AH&3le] HEZISIo| =2 F2(50m) & (2R, 4R)-1-(tert-F-FA| 7t H)-4-3l o] EEA]
&2 9-2-7H5 4 2H(14b) (0.752g,  3.25 mmol),  (R)-N-((=)-1-(3-0}7| =-4-E-F 2 23 d )-1-(3-Ato]op o d)-
3-Alel S22 )-2-vE Z 2 g-2-Ayolulo] = (de) (1.345g, 3.25 mmo) S ¥HA|7|a ZejA] 2y A=
mtE ] (Mg 25g, FEEZFH F CMA 80 0 UlA] 100%= &)l <3t HA Fol (2R, 4R)-tert-F& 2-
(5-(1-(3-Atolohmmd )-3-Ato] FR 2 H-1-((R)-1, I-tho| o A Foln ) T2E)-2-FF 0 23| d7nl5

o r1—4
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Y )-4-3lo| EZ A T 2] g-1-7H2 A g 0] E (14¢)(0.84g, 1.340 mmol, 41.2% F8)S WA wA=ZA AZT3HtH
'HONMR (300 MHz, DMSO-d;) & 9.79 (s, 1H), 7.78 (d, J = 1.9 Hz, 1), 7.75 - 7.67 (m, 1H), 7.62 (m, 1),

7.51 (m, 1H), 7.20 (m, 1H), 6.90 (m, 1H), 6.72 (m, 1H), 6.48 (m, 1H), 5.28 (s, 1H), 5.11 (s, 1H), 4.38
- 4.14 (m, 1H), 3.47 (m, 1H), 3.31 - 3.19 (m, 1H), 2.76 - 2.23 (m, 3H), 1.99 (m 1H), 1.12 (s, 18H),

1.00 - 0.79 (m, 2H), 0.76 - 0.56 (m, 1H), 0.35 (m, 2H), -0.00 - -0.16 (m, 2H); F NMR (282 MHz, DMSO-
ds) & -137.33; MS (ESt) 649.5 (MtNa), (ES-) 625.5 (M-1).

B 31 (2RAR)-tert-8 4-obAlH A -2-(5-((-)-1-(3-Aholohsl) )-3-Apo] 2 23 20 -1-((R)-1, 1-the] W] &
o o] ) = 2 8)-2-E % 0 23 D7k )) 3 B w-1-7kE Al el o] E (14d) o) Al

o] 22 EHE0m) F (2R, 4R)-tert-F8 2-(5-(1-(3-Alelolsd)-3-Ato] E R Z 2 -1-((R)-1,1-t}o| W&
g ol L) I8 )-2-ZF ¢ B3| d7 Y )-4-5lo]| EE2AF E|d-1-7H A H o] E(14¢)(0.8g, 1.276 m
mol) ¢] -&Noll DIPEA(0.669ml, 3.83 mmol), OFHIEAF F-4=%(0.145m¢, 1.532 mmol), DMAP(7.80mg, 0.064 mmol)Z
A7ystar, AZelA shEab wgkelgltt. o] HhEES tho] FEEZWEH(100ml) 0.2 FAA7|aL, E(2 x 25ml), 9
F25mO)E A, ARATL sHAHT. o 2o MAE ZuA ZE ARviEDwy(desA
12g, @b 5 old obAlElo]E 0 WA 50%= &)l o3 FAAA (2R, 4R)-tert-F& 4-oFA|FA-2-(5-((-)-
1-(3-Atolobie s d ) -3-Ato] 2 Z 2 A -1-((R)-1, I-tte| v @ Popn| =) X 21 )-2-ZF . 2 7 D 7hi R ) 7]

Za9-1-7} 342 0) E (14d) (324mg, 0.484 muol, 38.0% &) WA wtuA2A ATk HNR (300 Wiz,
DMSO-ds) & 9.63 (s, 1H), 7.78 (m, 1), 7.76 - 7.55 (m, 3H), 7.51 (m, 1), 7.21 (m, 2H), 5.49 (s, 1H),

5.09 (t, J = 7.2 Hz, 1H), 4.42 (dd®] 2ME, J = 32.7, 7.2 Hz, 1H A ZAA taA]), 3.76 - 3.59
(m, 1H), 3.49 - 3.35 (m, 1H), 2.75 - 2.38 (m, 2H), 2.09 - 1.95 (m, 1H), 1.87 (2S, 3H 3 do]d @A ] o)
aA), 1.36 (2s, 9H 3 HAo)lAd&dAo hair), 1.12 (s, 10H), 1.08 - 1.00 (m, 1H), 1.00 - 0.80 (m, 1H),

0.72 - 0.51 (m, 1H), 0.44 - 0.24 (m, 2H), -0.06 (m, 2H); 'F NMR (282 MHz, DMSO- d;) & -125.32; NS
(ESt+) 691.6 (MtNa), (ES-) 667.6 (M-1); 3% 3]d [aly = (=) 48.0 [0.125, MeOH].

@A-4: (3R, 5R)-5-(5-(1-0kv] ie-1-(3-Afol op i ) -3-A}o| SR TR AL 2 ) -2-F £ 6 2 A I 7P} 2. Y ) 9] F2)
H-3-¢ olAH | E(14e) 2 (2R, 4R)-N-(5-(1-oP]|=-1-(3-Alolo} T d )-3-Alo| SR L2 I X 2 9 )-2-FF Q=2
Hd)-4-3lo] =2 A 0] Z g -2-7} ~olufo] = (14f) &) A=

WhS-2l 40l &A 6o Z]AE wpel ol ZE HC1(0.399m¢, 4.78 mmol)S AHEEFS] o EFES-(10m¢) F (2R,4R)-
tert-5-9  4-obHIEA|-2-(5-((-)-1-(3-Ate|o}eH ) -3-Alo| 2 Z 2 -1-((R)-1,1-tto| v el A F o} 1| & ) 32
29)-2-ZF 0 2 IR ) 28| d-1-7HE A 0] E (14d) (0.32g, 0.478 mmo) S WHA7|3L ZejA] 2y A
2ulea v (A7 12g, FEEEF 5 (MA-80 0 WX 60%= &2])ol 23 AAl Fo 3715 AFant:

1. (3R,5R)-5-(5-(1-o}] x=-1-(3-A}o] o} | d )-3-Alo| R X 2 I X 2 I )-2-ZF 2 2y d 7R d ) J E8d-
3~ o} El°] E(14e)(90mg, 0.194 mmol, 40.5% 4=&); 1H NMR (300 MHz, DMSO-d6) & 10.04 (d, J = 2.0 Hz,
1), 8.24 - 8.11 (m, 1H), 7.84 (t, J = 1.6 Hz, 1H), 7.64 (tt, J = 7.6, 1.3 Hz, 2H), 7.47 (t, J = 7.8
Hz, 1H), 7.27 - 7.06 (m, 2H), 5.07 (m, 1H), 3.81 (d, J = 9.4 Hz, 1H), 3.46 (m, 1H), 3.18 (m, 1H), 2.91
(m, 1), 2.26 (m, 5H), 2.06 (m, 1H), 1.75 (s, 3H), 1.03 (m, 2H), 0.64 (m, 1H), 0.42 - 0.28 (m, 2H),
-0.07 (m, 2H); 19F NMR (282 MHz, DMSO-d6) & -132.66. MS(ES+) 465.4 (M+1), 487.4 (M+Na), (ES-) 463.4
(M-1), 499.5 (M+C1).

2. (2R, AR)-N-(5-(1-0k o] se-1-(3-Aho] obre sl | )-3-Aho] F & X 2 9 3 2.9 )-9- 556 23 ! )-4-5}o] = 54| 9] B¢
H-2-7}g 2ofnlo] = (141) (100mg, 0.237 mmd, 49.5% G&); H NMR (300 MHz, DMSO-ds) & 10.19 (s, 1H),

8.42 - 8.22 (m, 1), 7.86 (t, J = 1.7 Hz, 1H), 7.74 - 7.59 (m, 2H), 7.47 (m, 1H), 7.25 - 6.94 (m, 2H),
4.67 (d, J = 3.3 Hz, 1H), 4.16 (m, 1H), 3.84 - 3.60 (m, 1H), 3.00 (m, 1H), 2.72 (dd, J = 10.6, 3.0 Hz,
1H), 2.43 - 2.03 (m, 6H), 1.83 (dt, J = 13.0, 3.9 Hz, 1H), 1.14 - 0.88 (m, 2H), 0.76 - 0.51 (m, 1H),

0.46 - 0.25 (m, 2H), -0.03 - -0.10 (m, 2H); 'F NMR (282 MHz, DMSO-d;) & -133.44; MS (ES+) 423.4
(M+1), 445.4 (M+Na), (ES-) 457.4 (M+Cl).

GA 5 (2R,4R)-N2-(5-(1-o}1] :=~1-(3-Alo| ol eHd )-3-Alo] SR LRI XL 2 )-2-ZF 0 29| d )-NI-(5-F 22
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[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

SS=50l 10-2696432

5] 2] 91-2-91 )-4-5}o] =5 A 9] E 2] 11, 2-Tho] 7 ¥ ofuho] = (14h) 9] A%

7174E vle} o] HEZS|E2F(10ml) T (2R, 4R)-N-(5-(1-o}H| =~1-(3-A}o] o} . 5
22X Y)-2-ZF Q2 2 )-4-3lo| EEA T E U -2-7} 5 ~ofulo] = (141 ) (92mg, 0.218 mmol)
Hd 5-FRETd-2-UA Il o] E(54. 1mg, 0.218 mmo) 9} ¥F-SAI713L, ZA] Ze] A 2wlE a8y (A7}
A 12g, ER2F F 0-100% CMA-80= &&])oll o3k AA $ofl (2R,4R)-N2-(5-(1-o}r] =-1-(3-A}o ot )~
AP SR EZRAIZZH)-2-EF 0 2 )-NI-(5-ER2 29 d-2-Y)-4-3fo] EFA| T F d -1, 2-T}o] FHE o0}

ulo] = (14h) (34mg, 0.059 mmol, 27.1% &)= WA w24 AF3+3ch; H MR (300 MHz, DMSO-ds) & 9.67

=2 139 &A 39
)- Sae

m&:_

(s, 1), 9.16 (s, 1H), 8.31 - 8.26 (m, 1H), 8.01 (d, J = 7.5 Hz, 1H), 7.94 - 7.83 (m, 2H), 7.79 (dd, J
9.0, 2.7 Hz, 1H), 7.63 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.13 (dd, J = 7.4, 2.0 Hz, 2H), 5.31 (d, J
4.7 Hz, 1H), 4.54 (m, 1H), 4.31 (q, J = 4.9 Hz, 1H), 3.73 (m, 1H), 3.51 (dd, J = 10.5, 4.2 Hz, 1H),
2.47 - 2.28 (m, 30), 2.28 - 2.10 (m, 2H), 1.89 (m, 1H), 1.01 (m, 2H), 0.63 (m, 1H), 0.34 (m, 2H),

-0.03 - -0.17 (m, 2H); 'F NMR (282 MHz, DMSO- ds) & -128.70; MS (ES+) 577.5, 579.5 (M+1); IR (KBr)

9999 cm .

(3R,5R)-5-(5-((+)-1-o}H] =-1-(3-Alo| ot i d )-3-Ao| SR L2 H 2 2 9)-2-Z R Q 2| d 7l Y)-1-(5-F 2
2y gd-2-d7h R d) 9 S d-3- oA H ol E(14g) 9] A%

WS4 139 ©A 3o Z]Al| ke o] HEZSO] =2 FeH(10m) T (3R,5R)-5-(5-(1-0}1] k-1~ (3-A}o] o} 7
d)-3-Alo| 2R XA I 2 H)-2-FF 0 2|y Y) 3 E2T1-3-Y olAH o] E(14e)(81mg, 0.174 mm)E =d
5-F 229 g|d-2-dItupr o] E(43.4mg, 0.174 mmo) 9} WE-SA7] ZA] 29 AZnfEay(Aeskd 12g,
F22E F 0-100% CMA-80= &)l <& AHAAA (3R,5R)-5-(5-((+)-1-0}7] :=~1-(3-A}o] o} 27 | ) -3-A} 0]
FREIRYIZ)-2-ZF 2 IR A)-1-(5-F 22y d-2-d IR Y) v Ee d-3-4 oA o] E
(14g)(24mg, 0.039 mmcl, 22.23% &) WA wAZA AFAch H NIR (300 Miz, DMSO-di) & 9.64 (s,

1), 9.18 (s, 1H), 8.30 (d, J = 2.6 Hz, 1H), 7.91 (dd, J = 9.0, 0.8 Hz, 1H), 7.86 - 7.79 (m, 2H), 7.75
(dd, J = 7.6, 2.2 Hz, 1H), 7.63 (m, 2H), 7.46 (m, 1H), 7.23 - 7.10 (m, 2H), 5.19 (q, J = 4.6, 3.7 Hz,
M), 4.72 (d, J = 8.7 Hz, 1), 3.88 (dd, J = 11.7, 5.2 Hz, 1H), 3.75 (d, J = 11.7 Hz, 1H), 2.48 - 2.40
(m, 1H), 2.32 (m, 2H), 2.22 (m, 3H), 1.87 (s, 3H), 1.12 - 0.91 (m, 2H), 0.72 - 0.50 (m, 1H), 0.42 -

0.28 (m, 2H), -0.03 - -0.14 (m, 2H); F NMR (282 MHz, DMSO-dy) & -126.76; MS (ES-) 617.4 (M-1),
653.3, 655.3 (M+C1); 38t 3] A [aly = (+) 109.1 [0.165, MeOH].

&4 15
’1
/ Q
o, %
0. Y S,
N® “COOH N “COOH /& HN
©/\vo ’0;510‘ @Ao’l\‘o de (0] QA © O
o > O
iz 15b (+)-0] 4 A A ©) N
15c (0] 42 H o=¢
d feo d
O O F e G o
N @ (P N

HN HN HCI HN
P/ Q oN A, Q NSy

Do PSS\ dp
N CN NH CN
=8 o=¢ NC
CN
sacrol @A X 150 (0] W A

151 (-0 3 ZA cN

(2R, 4R)-N2-(5-((+)-1-o}H| =-1-(3-A}o] o} d )-3-Alo] SR X 2 A L 2 )-2-FF 2 21| d )-N1-(4-AFo] o} =7
9)-4-91 5 4 5] S 2] 91, 2-to] 7 ofmto] = (151) o] A%

A 10 (2R, 4R)-1-( A S A 7R ) —4-m 5 A 9] Z 2] © -2-7H5 4 4H(15b) o] Al



[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

SS50l 10-2696432

-10CollA HEZS|E2FH(30m) T FAJJUEF(LY F 60% Y, 2.262g, 56.5 mmo)Q] &2l
THF(60me) 3 (2R, 4R)-1-(ZA A7} R d)-4-38}o]| EZ A E 8| U -2-7} 22 2H(152) (2.5g, 9.42 mmol) o] &N
A7ekiel. o] WbEE-S 304 i A, teldd Aol E(0.901me, 9.42 mmo)E H7FskaL, AL
A 16417 S9F wksieiTh, © = Eﬁ} FA dgdEFoR g XA AL, AF T FHEANA
THFE AAsIAT. o] 71aL, olH 2 AlHatar, AHdStAl7]AL, ol" oRAlEIO]E(2 x
100m0) 2 FE33ek. &3 old olAlHo EFS Z(50m), FF(50m)Z AlF e, AxAFaL, oA 7| aL
g T FEAA QR 4AR)-1-(NEA A7 ) -4-H EA ¥ Z 2] -2-7} 52 21 (15b) (2.138g,  7.66 mmol, 81%

Zg)=2 WA w24 drk; H NMR (300 Miz, DMSO-dy) & 12.56 (s, 1H), 7.55 - 7.12 (m, 5H), 5.23 -

=]

= o
= 2
MO OIO ]11
( r_|_‘

g, (o
o Sﬂ

ox M1k
o
j:

T

)
olo
(ot

o
i
N om

jl
N
tlo

4.88 (m, 2H), 4.29 (ddd, J = 21.9, 9.4, 3.0 Hz, 1H), 3.95 (qt, J = 5.3, 2.7 Hz, 1H), 3.61 (ddd, J =
15.6, 11.5, 5.4 Hz, 1H), 3.31 (m, 1H), 3.17 (2s, 3H, 3 Aol AAo] haliA), 2.42 - 2.24 (m, 1H), 2.17
- 2.01 (m, 1H); MS (ES-) 278.2 (M-1); 33t 34 [aly = (+) 33.81 [0.775, MeOH].

A 20 (2R, 4R)-Wd 2-(5-((-)-1-(3-Ato]obmdd)-3-Abo] SR Z 2 -1-((R)-1, I-thol W d ol D d o] =) 5
29)-2-FF 2o d ) -4-v EA ¥ E e | -1-7Hs A E o] E(15¢) o] Al

[H

ik

oo

21 19] @A 100] Z1AE BRep 22 wkE 2 9139 S o] 88A oY 2-dEAAEA-12H) -7
1E(1.346g, 5.44 mno) S AL&3e] HEZS)=2F T (75m) & (2R, 4R)-1-(HE A7 H 9 )—4-H S A 9] 2 g
H-2-7H52421(15b) (1.52g, 5.44 mmol), (R)-N-((-)-1-(3-o}]=-4-ZF 2 2 ¥|d )-1-(3-Ato| o} =¥ d )-3-A}0] &
2XgdIgg)-2-vdX23-2-dFolulo] = (4e)(2.251g, 5.44 mmd)E H¥°A1 7|3 ZYA 2 AZvulE
(M7t 25g, SEZF F CMA 80 0 WA 100%2 &2])ol st HA Foll (2R, 4R)-MA 2-(5-((-)-1-(3-A}
ololimd)-3-Ate| F2 X2 -1-((R)-1,1-tFe| v e dFoln| 2 ) T2 9)-2-ZF 2 2 H| 70l Y ) -4~ FA]

922 Y-1-7}2 2 ¥ o] E(15¢)(3.15g, 4.67 miol, 86% 4+&)2 WAl mA=A A23%ch: H MR (300 Miz,
DMSO-ds) & 9.54 (2s, 1H, Aol AA talA), 7.86 (m, 1H), 7.79 (m, 1H), 7.71 (m, 1H), 7.65 - 7.56
(m, 1), 7.52 (m, 1H), 7.38 (m, 2H), 7.19 (m, 5H), 5.50 (2s, 1H, 3] Ao]Ad&AA] ths)x), 5.18 - 4.93

(m, 2H), 4.54 - 4.33 (m, 1H), 4.05 - 3.93 (m, 2H), 3.75 - 3.59 (m, 1H), 3.49 - 3.39 (m, 1H), 3.19 (Zs,
3, s HolddAd alA), 2.51 (m, 2H), 2.12 - 2.00 (m, 1H), 1.17 - 1.01 (m, 10H), 0.98 - 0.81 (m,

[*]

19
1), 0.71 - 0.55 (m, 1H), 0.42 - 0.25 (m, 2H), 0.01 - -0.13 (m, 2H); F NMR (282 MHz, DMSO-d) &

-126.94, -127.36; MS (ES+) 675.5 (M+1), 697.5, 698.5 (M+Na), (ES-) 673.5 (M-1), 709.4, 710.4 (M+Cl);
B3t 3d [aly= (-) 58.2 [0.165, MeOH].

A 30 (2R AR)-N-(5-((-)-1-(3-Ale]ol s d )-3-Alo] 2 Z 2 I -1-((R)-1, 1-tfe| M Eo DA ol £ )2 2
A)-2-EF2Hd)-4-HEA T F d-2-7HT ~olnfo] E(15d) 9] A=

WhS-2 139] WA 20 Z1A® Axle] wekA e A ZelE 10%(0.265g, 0.249 mmo)S FHwEA ALL3Ske] of B
2(100m) F (2R, 4R)-#1E 2-(5-((-)-1-(3-Afelo} s d)-3-Ale| F2 X2 F-1-((R)-1, I-tho]| m o & A Fl o} ]
E)ZRE)-2-EF 2 YR ) 4-v| S A 9 E2]d-1-7}5 A ] o] E(15¢) (3.05g, 4.52 mmd) ] FAaslel] o] g
gl dste] o3 (2R, 4R)-N-(5-((-)-1-(3-Atol ot d )-3-Ato] SR Z 2 H-1-((R)-1, I-to| W o & A 3 o} ]
)X RE)-2-Z 20 2Hd)-4-HEA I Z g H-2-7} 2 2olufo] = (16d) (2.4g, 4.44 mmd, 98% FH)E WA 31

2-
24 A8t I NR (300 MHz, DMSO-ds) & 10.09 (d, J = 2.2 Hz, 1H), 8.29 (dd, J = 7.7, 2.4 Hz,

), 7.80 (t, J = 1.8 Hz, 1H), 7.71 (dt, J = 7.4, 1.3 Hz, 1H), 7.62 (dt, J = 8.3, 1.5 Hz, 1H), 7.51
(t, J=7.8Hz, 1H), 7.21 (dd, J = 10.8, 8.7 Hz, 1H), 7.10 - 7.01 (m, 1H), 5.47 (s, 1H), 3.95 - 3.81
(m, 1H), 3.74 (dd, J = 8.1, 5.1 Hz, 1H), 3.11 (s, 3H), 3.08 - 2.97 (m, 1H), 2.89 (dd, J = 11.1, 2.4
Hz, 1), 2.75 - 2.56 (m, 2H), 2.13 - 2.01 (m, 2H), 1.14 (s, 10H), 1.12 - 1.04 (m, 1H), 0.96 - 0.80 (m,

M), 0.72 - 0.53 (m, 1H), 0.43 - 0.27 (m, 2H), 0.00 - -0.15 (m, 2H); 'F NMR (282 MHz, DMSO-d;) &
-132.45; MS (ESt) 541.5 (M+1), (ES-) 575.4 (HC1); 338 3Ad [aly= (-) 67.1 [0.155, MeOH].

@741 (2R,4R)-N1-(4-AFO] O 3 ) -N2-(5-((~)-1-(3-AFo] o} w5l ) -3-Apo] F 2 32 2 3 -1-((R)-1, 1-Tho] v &
ol QAR ob] ) 2 2 )-2- %5 @ 2o ) 4-o| 5 4|5 E 2] T-1,2-Tho] 7% ol o] £ (15e) o] A%

Al o] A 9o Al wvpe} 7S e @ 39 7L o]&8)A] DIPEACO.646me, 3.70 mmo)E Q7] E A
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[0427]

[0428]

[0429]

[0430]
[0431]

[0432]

[0433]

SS50l 10-2696432

AbgEle]  HEZSolE2F T (20m) (2R, 4R)-N-(5-((-)-1-(3-Ato]oldd)-3-Alo] F = L 2 A -1-((R)-
1, 1-telmdegdAoln =) T2 9)-2-ZF ¢ 23 d)—4-m Z A 7] Z 2] g -2-7}3 ~olnfo] = (15d) (0.5g, 0.925 m
ml), 4-o}o]AiAlojohlEM F o] ER(0.267g, 1.849 mmo)S WHEA]A (2R, 4R)-N1-(4-Afo]ob=ud )-N2-(5-( (-
)-1-(3-Atelol e d)-3-Ale| F R Z2 I -1-((R)-1, 1-tho] vl o B A Aol £) L2 4)-2-FF 229 d ) -4-H| &

AT 28] 9-1,2-tho] 7} 2olubo] = (16e) (514mg, 0.751 muol, 81% 8)2 WAl ma=A A2stch: T MR
(300 MHz, DMSO-ds) & 9.51 (d, J = 1.3 Hz, 1H), 8.85 (s, 1H), 7.90 - 7.84 (m, 1H), 7.78 (t, J = 1.6

Hz, M), 7.77 - 7.66 (m, 5H), 7.62 - 7.57 (m, 1H), 7.50 (t, J = 7.8 Hz, 1H), 7.19 (dd, J = 10.3, 8.7
Hz, 1H), 7.14 - 7.06 (m, 1H), 5.50 (s, 1H), 4.57 (dd, J = 9.1, 4.1 Hz, 1), 4.11 - 4.06 (m, 1H), 3.76
(dd, J =10.6, 5.2 Hz, 1H), 3.65 (dd, J = 10.2, 2.9 Hz, 2H), 3.23 (s, 3H), 2.76 - 2.53 (m, 1H), 2.48 -
2.31 (m, 1H), 2.18 - 2.05 (m, 1H), 1.13 (s, 9H), 1.11 - 1.01 (m, 1H), 0.98 - 0.80 (m, 1H), 0.72 - 0.55

(m, 1H), 0.41 - 0.26 (m, 2H), -0.02 - -0.14 (m, 2H); F NMR (282 MHz, DMSO-d;) & -127.51; MS: (ESt)

685.5 (M+1), 707.5, 709.7 (M+Na), (ES-) 719.5, 721.1 (M+C1); 333 3 [aly = (=) 4.21 [0.19, MeOH].

Al 50 (2R,4R)-N2-(5-((+)-1-o}r] =-1-(3-Atol ol d )-3-Alo| ER TR Y L 2 9] )-2-ZF 0 £ ¥ d)-N1-(4-A}
oot A d )4~ EA| 7] E 2] -1, 2-T}o| FHg 2 ofufo] = (15f) o] A%

H-e-A) 490 TA| 6ol 7)AlE wFek o] & HCL(0.542me, 6.50 mmol)S AF-83Fe] o €k (20ml) & (2R,4R)-N1-
(4=Apolot o d)-N2-(5-((R)-1-(3-Alol ol v d )-3-A}o]| F 2 Z 2 H-1-((R)-1, I-tfo| o d Foju| =) L 2

A)-2-ZF 2 2Hd)A4-WEX T = -1,2-t}o] 7} & ~o}ufo] = (15e) (445mg, 0.650 mmol) S WHEA]7)aL Z A
2 AZeleEady(AYsta 12g, S22E F (MA-80 0 WX 60%2 88])dl 98 HA| o (2R,4R)-N2-(5-
((H)-1-otH] =-1-(3-Alo]ol e d )-3-Alo| SR 22 I X 2 9 )-2-FF 2 2 7d ) -N1-(4-A} o] o} e 7| d ) ~4-H| E-A| 7]

28)¢-1,2-t}o] 7HE 2 o}mto] = (15£) (300mg, 0.517 mmol, 80% 4+&)2 w1 mx=A #1339t H MR (300
MHz, DMSO-ds) & 9.46 (s, 1H), 8.83 (s, 1H), 7.89 - 7.81 (m, 2H), 7.78 - 7.60 (m, 6H), 7.46 (t, J =

7.8 Hz, 1H), 7.18 - 7.07 (m, 2H), 4.56 (dd, J = 9.1, 4.1 Hz, 1H), 4.17 - 3.98 (m, 1H), 3.77 (dd, J =
10.5, 5.2 Hz, 1), 3.63 (dd, J = 10.4, 3.4 Hz, 1), 3.22 (s, 31), 2.41 - 2.14 (m, 5H), 2.14 - 2.00 (m,
1H), 1.09 - 0.92 (m, 2H), 0.76 - 0.49 (m, 1H), 0.41 - 0.27 (m, 2H), -0.04 - -0.19 (m, 2H): 19F NMR
(282 MHz, DMSO-d6) & -128.39; MS (ES+) 603.5, 604.5 (M+Na), (ES-) 615.6, 617.4 (M+Cl); 333 3A [alp

= (+) 108.68 [0.265, MeOH].

W54 16
of' NCO of
(N) WP E £}
H
HN O OCH;, HN,&QHN
L0
NH CN
15d (-)-01 4 2 i:ls’ o
= 16a (-} o] 2 A 18b (+)-ol 3 EA  Cn

(2R, 4R)-N2-(5-((+)-1-0}H| t==1-(3-Alolop e H ) -3-Ato| SR I R Y E R )-2-5F 2 2| )-4-v| FA]-N1-
(4-ml 52 ) 9] F 2 E-1, 2-vho] 7H 2= ofmto] = (16b) o] A%

o 1
(2R, 4R)-N2-(5-((-)-1-(3-Aoloprr d)-3-Ato] FREZ 2 A -1-((R)-1, 1-tfo|vid D d dopr| &) 2 3 ) -2-F
Fo 2 ) -4-v| SANI-(4-r S A A ) 3] E 2] -1, 2-Tho] 7h5 2~ofmho] = (16a) o] A%

H-3-2) 19] &7 9o A E wpe} e g "= A9 2HE o] &sA HEZSo| =2 F T (20m) F (2R, 4R)-
N=-(5-((-)-1-(3-Alo]o}ievd )-3-A o] F R Z 2 H-1-((R)-1, I-tfo|HEo &M Holu =) L2 )-2-FF 2 239 d )~
4= Z A 9] 22 -2-7}H 2obuho] = (15d) (0.5g, 0.925 mmol), I|d 1-ofo] AAlo]ofbE—4-m| A ¥l Al (0. 240me ,
1.849 mmol), DIPEA(0.646m¢, 3.70 mmo) S WHS-A1A (2R,4R)-N2-(5-((-)-1-(3-A}olo} sl d )-3-Alo| F 2 2 7 -
1-((R)-1,1-tfo|H e A Aou| B ) L2 )-2-ZF ¢ 2 7 )-4-H| EA-N1-(4-H| ZEA| A D) 7] 22 d-1,2-t}o] 7}
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[0436]

[0437]
[0438]

[0439]

[0440]
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5 oluto] = (16a) (552mg, 0.800 mmol, 87% F&)S WAl mAZA AFSch: H NR (300 Miz, DNSO-ds) &

9.50 (s, 1H), 8.28 (s, 1H), 8.00 (dd, J = 7.7, 2.4 Hz, 1), 7.79 (t, J = 1.7 Hz, 1H), 7.71 (m, 1H),
7.60 (m, 1H), 7.50 (t, J =7.8 Hz, 1H), 7.43 - 7.34 (m, 2H), 7.19 (m, 1H), 6.87 - 6.79 (m, 2H), 5.50
(s, M), 4.52 (dd, J = 9.2, 3.7 Hz, 1H), 4.07 (m, 1H), 3.70 (s, 3H), 3.65 (m, 2H), 3.22 (s, 3H), 2.75
- 2.48 (m, 20), 2.32 (m, 1), 2.23 - 2.11 (m, 1H), 1.13 (s, 10H), 1.00 - 0.79 (m, 1H), 0.43 - 0.25 (m,

9H), 0.63 (m, 1H), 0.43-0.25 (m, 2H), -0.01 - -0.15 (m, 2H); 'F NMR (282 MHz, DMSO-d;) & -127.51; NS
(ES+) 690.5 (M+1), 712.5, 713.5 (MtNa), (ES-) 724.4, 726.6 (M+Cl); 33+ 3= [aly,= (-) 17.78 [0.36,
MeOH] .

GAl 20 (2R, 4R)-N2-(5-((+)-1-o}n] =-1-(3-Atololim ) -3-Alo] FR X R AL 2 F )-2-ZF 0 2 ¥ )-4-T| 5 A]-
N1-(4- uﬂiﬂ Hd)dEed-1,2-t}o| 7} ~olmlo] = (16b) o] A %

Al go] dA 6o 7] AlE vle} o] z1EF HCI(0.586me, 7.03 mmol)<S AMg3lo] o ehL(20m) & (2R,4R)-N2-
(5-((=)-1-(3-A}olol v d )-3-A}o]| F 2 Z 2 H-1-((R)-1, I-tpo|Eo A Folu| =) L2 H )-2-FF 2 25 d )~
4~ ZEA-NI-(4-w A A D) I Z2] ¥l -1, 2-t}o] FHE 2~ ofmfo] = (16a) (485mg, 0.703 mmo)E WHSAIZ]aL ZA] 2
2 AzuEOYT(HEatd, 222F F (MA-80 0 1A 100%= &2])el ot Al T (2R,4R)-N2-(5-((+)-
1-opr] =-1-(3-AFoob e d )-3-Alo| F 2 L2 H L 2 H)-2-ZF 0 2| d)-4-H FA-N1-(4-H| EA H D) 3| E2] -
1,2-tho] 7} 2oluo] =(16b) (19mg, 0.032 mud, 4.61% F8)= WA wR=A AFsrdc: T MR (300 Miz,
DMSO-ds) & 9.44 (s, 1H), 8.26 (s, 1H), 7.97 (d, J = 7.6 Hz, 1H), 7.86 (t, J = 1.7 Hz, 1H), 7.71 -

7.57 (m, 2H), 7.46 (t, J=7.8 Hz, 1), 7.41 - 7.32 (m, 2H), 7.13 (d, J = 8.0 Hz, 2H), 6.88 - 6.75 (m,
2H), 4.51 (dd, J =9.3, 3.7 Hz, 1H), 4.11 - 3.99 (m, 1H), 3.70 (s, 3H), 3.67 (m, 1H), 3.64 - 3.56 (m,
1), 3.22 (s, 3H), 2.38 - 2.11 (m, 6H), 1.11 - 0.94 (m, 2H), 0.73 - 0.55 (m, 1H), 0.40 - 0.24 (m, 2H),

-0.01 - -0.21 (m, 2H); 'F NMR (282 MHz, DMSO-dy) & -129.61; MS (ES+) 586.5 (M+1), 608.5, 610.6

(M+Na), (ES-) 620.5, 622.5 (M+C1); IR (KBr) 2228 e CysHseFNs0,. 0. 5H,00 o3l Alxke #4145 C, 66.65;

H, 6.27; N, 11.78; Found; C, 66.83; H, 6.19; N, 11.71; &3} 3] [aly= (+) 95.48 [0.155, MeOH].

w4 17
d d
(N)Wfp F (Nﬁmfﬁ F
H HN HN
SPRENNESS
> O >
NH CN
= 0=8
Cl
184 (-0l 42 Al
& Iy 17a (- o] 42 7] 17 (-0l HRH GN

(2R, 4R)-N2=(5-((+)-1-0p] -1-(3-Afelob s ) -3-APO| SR LRI X 2 ) -2-FF 2. 2 d ) -4-v| 5 A]-N1-
(4-F2=2¥9)Egd-1,2-tho| FHE ~olulo] =(17b) o] A%

oA 1:
(2R, 4R)-N2-(5-((-)-1-(3-A}olo}x=Hd )-3-Alo| F 2 Z 2L -1-((R)-1,1-Tlo| W H e & AdPoln L) T = o )-2-Z
Fo 230 d)-4-HEANI-(4-F 223 )9 Fe]d-1,2-tho] 7} ~ofuto] = (17a) o] A%

w82 19 &7 9o ZAE uhe} e ke @ 939 2HS o] & HEZHSo|=2F A (20m) = (2R, 4R)-
N-(5-((-)-1-(3-A}o]o}=H| d )-3-A}o]| EF R T 28 -1-((R)-1, I-to|HEo & dHoluT) T2 8 )-2-ZT 20 2 5d)-
A-M EA ¥ Z 2 U -2-7H2 ~ofmto] = (15d) (0.5g, 0.925 mmol), 4-FEZ Y ofo]AA}lolold|o] E(1n)(0.237ml,
1.849 mmol), DIPEA(0.646m¢, 3.70 mmo) S ¥FE-A]#A (2R,4R)-N2-(5-((-)-1-(3-Atolo} s d)-3-Alo]| F R L 2 -
1-((R)-1,1-to|WEegddFoln )L 28 )-2-Z 20 25 )-4-HEA-NI-(4-F2 29 d)F 22 gd-1,2-t)o]| 7}
® obufo] = (172) (555mg, 0.799 mmol, 86% 4=8)Z WAl ;A=A AFargch; H NR (300 Miz, DMSO-ds) &

9.52 - 9.44 (m, 1H), 8.53 (s, 1H), 7.96 - 7.88 (m, 1H), 7.79 (t, J = 1.7 Hz, 1H), 7.71 (dt, J = 7.5,
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[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

SS90l 10-2696432

1.3 Hz, 1H), 7.63 - 7.46 (m, 4H), 7.33 - 7.25 (m, 2H), 7.19 (dd, J = 10.4, 8.8 Hz, 1H), 7.11 (m, 1H),
5.50 (s, 1H), 4.54 (m, 1H), 4.10 - 4.05 (m, 1H), 3.72 (m, 1H), 3.68 - 3.57 (m, 1H), 3.22 (s, 3H), 2.63
(m, 2H), 2.42 - 2.26 (m, 1H), 2.12 (m, 1H), 1.13 (s, 9H), 1.12 - 1.01 (m, 1H), 0.98 - 0.76 (m, 1H),

0.72 - 0.56 (m, 1H), 0.43 - 0.22 (m, 2H). -0.02 - -0.16 (m, 2H); F NMR (282 MHz, DMSO- &) &
-128.06; MS: (ES+) 694.5 (M+H), 716.5, 718.5 (M#Na), (ES-) 728.5, 730.4 (M+Cl1); &3 3|d [aly = (-)
17.31 [0.335, MeOH].

Al 20 (2R, 4R)-N2-(5-((+)-1-0}7] -1~ (3-Ato] o} ieH| d )-3-APO| E2 L2 H X 2 4 )-2-ZF 0 2 ¥ d ) -4-1| FA]-
NI-(4-Z 2 2 5d) 5] Za]tl-1,2-T}o| 7} 5 ~o}no] = (17b) 8] A%

22l 40 A 6o 7)A1E ko) o] & HCI(0.574ml, 6.89 mmol)S AFE-3te] o EFL-(20m¢) < (2R,4R)-N1-
(4-ZF 223 9)-N2-(5-((-)-1-(3-Alo]o} =3 d )-3-Alo]| FR T 2 H-1-((R)-1, I-tho| o @A Holn| o) T 2 37 )~
2-Z 20 2 ¥ d)-4-H EX 9 Zg d-1,2-t}o] 7} ~olmubo] = (17a) (478mg, 0.689 mmol) S ¥HEA|7) L ZEjA] 2
ARvEIYY(Zysa, FE2F 5 NA-80 0 WX 100%= &)l 23k A o (2R,4R)-N2-(5-((+)-
1-opr]e-1-(3-Abolohiesld)-3-Ato| SR X 2 AL 2 9)-2-FF 0 29 d)-NI-(4-F2 29 d)-4-H 5 9 2| d-

1,2-TFo| 7HE 2oluto] = (17b) (52mg, 8.3%)% WA mA=A AFakgch: H NR (300 MHz, DMSO-ds) & 9.67

(s, 1H), 9.21 (s, 3H), 8.56 (s, 1H), 7.89 (m, 2H), 7.84 (m, 1H), 7.70 - 7.58 (m, 2H), 7.58 - 7.52 (m,
2H), 7.36 (m, 1H), 7.32 - 7.26 (m, 2H), 7.09 (m, 1H), 4.56 (dd, J = 9.2, 4.0 Hz, 1H), 4.13 - 4.04 (m,
1), 3.74 (dd, J = 10.5, 5.2 Hz, 1H), 3.62 (d, J = 10.6 Hz, 1H), 3.22 (s, 3H), 2.60 - 2.53 (m, 1H),
2.47 - 2.32 (m, 1H), 2.08 (m, 1H), 1.15 - 0.99 (m, 2H), 0.78 - 0.57 (m, 1H), 0.45 - 0.17 (m, 2H), 0.17

- -0.10 (m, 2H); "F NMR (282 MHz, DMSO-dy) & -125.67; MS (ES+) 612.5. 614.4 (MtNa). (ES-) 624.4,
(M+CL); B3 3] [aly = (+) 71.88 [0.32, MeOH]; CsoH3sCIENGOs.HCL.2H,061 wial A Axt®l BA1x]; €, 58.01;

H, 5.78; N, 10.57; &<Ix]: C, 58.21; H, 5.41; N, 10.24; IR (KBr) 2233 e

/
Q
wao F O-,,,{O F

Cl

15d (- Al %
(}Olgexﬂk 18a (-0 4 & | 180 (+1-o] A A cn

(2R, 4R)-N2=(5-((+)=1-op] te~1-(3-Afelof v ) -3-APo| SR R A 2 ) -2-5F 0 2 ¥ d)-NI-(5-F R =] ¢
B9-0] )4 E A 7] £ 2] €11, 2-Tho] 71 sofulo] = (18b) ©] A%

Al 10 ((2R,4R)-N1-(5-F 2292 d-2-Y )-N2-(5-((-)-1-(3-Alo] o} =H d ) -3-Alo] E2 2 2 A -1-((R)-1,1-T
olildogdAoln E) I8 )-2-Z 20 2 7Y )-4- EA| 9 Z ¢l-]1,2-T}o| FHE ~olmo] = (18a) o] Al

g2l 139 oA 3o ZlAlE mpel 2 ¥k 9 Ay WS ol 83lA HEZEo|=EF(20m) F
(2R,4R)-N-(5-((-)-1-(3-Atolo}r-md)-3-Alo] F 2 Z 2 A -1-((R)-1, 1-Tro v & D Ao} ) = 2 9 )-2-ZF

9 2Id)-4-HWEA] 39 S ¥ -2-7}E 2obufo] =(15d)(0.475g, 0.879 mmd), #d 5-F 223 g d-2-d7}ulo|E
(13b)(0.437g, 1.757 mmol), DIPEA(0.614m¢, 3.51 mmo)E WHS-AA ((2R,4R)-N1-(5-F 2 =272 d-2-U)-N2-(5-
((=)-1-(3-A}olo} = d)-3-Alo| FRZ 2 H-1-((R)-1, 1-tho|W @ dFoln ) T2 F )-2-ZF 0 2 3d )-4-1

= A9 22 ¥l-1,2-Tho] 7} Aolnlo] = (18a) (484mg, 0.696 mmol, 79% 4&)S WA Furza ATa%c; H MR
(300 MHz, DMSO-ds) & 9.49 (s, 1H), 9.17 (s, 1H), 8.30 (d, J = 2.7 Hz, 1), 7.93 - 7.86 (m, 2H), 7.84

- 7.77 (m, 2H), 7.71 (dt, J=7.5, 1.3 Hz, 1H), 7.59 (dt, J = 8.2, 1.6 Hz, 1H), 7.50 (t, J = 7.8 Hz,
1), 7.19 (dd, J = 10.4, 8.7 Hz, 1H), 7.14 - 7.06 (m, 1H), 5.50 (s, 1H), 4.59 (dd, J = 9.1, 3.9 Hz,
1H), 4.04 (m, 1H), 3.81 - 3.63 (m, 2H), 3.21 (s, 3H), 2.75 - 2.52 (m, 2H), 2.48 - 2.29 (m, 1H), 2.11
(m, 1H), 1.13 (s, 10H), 0.97 - 0.80 (m, 1H), 0.72 - 0.49 (m, 1H), 0.40 - 0.27 (m, 2H), -0.01 - -0.15
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[0448]

[0449]

[0450]

[0451]
[0452]

[0453]

[0454]

SS50l 10-2696432

(m, 2H); F NMR (282 MHz, DMSO-ds) & -127.91; MS (ES+) 695.5 (M+1), 717.5, 719.5 (M+Na), (ES-) 729.5,

731.5 (M+C1); IR (KBr) 2230 cm ; %3t 37 [aly = (<) 19.10 [0.335, MeOH]; CisHiCIFNGOLS. 0.5H,00l i &H
A AAk"E CHN; €, 59.69; H, 5.87; N, 11.93; &<1x]: C, 59.74; H, 5.75; N, 11.79.

GA 20 (2R,4R)-N2-(5-((+)-1-o}m] k=-1-(3-Atolofimd )-3-Alo] ER X2 AL 2 7 )-2-ZF 0 25 d)-NI-(5-F
2298 H-2-9)-4-W| EA 7] ZF ¢l-1,2-T}o] 7} ~o}mlo] = (18b) 9] A%

22 49 oA 6ol Z)AlE ukel o] sk HCI(0.487mé, 5.84 mmd)E AFE3Fe] o EFE(20m¢) & ((2R,4R)-
N1I-(5-F 223 gl d-2-U)-N2-(5-((-)-1-(3-A}o] o} =g d )-3-Alo] F 2 Z 2 Z -1-((R)-1, I-tlo| W e o & A F o} 1]
E)ERE)-2-Z 29 2H|d)A4-v| EA| 9 g -1, 2-T}0] 7} »ofnlo] = (18a) (406mg, 0.584 mmo) S WHS-A|7] 3L
ZoA 2 IRnEaQ(AYsA, FEEE 2= (MA-80 0 WA 100%E &) 9 HA Fo (2R,4R)-N2-
(5-((+)-1-opr] =-1-(3-Ato] ot d )-3-Ate| 22 22 H 2 2 3 )-2-ZF 0 29| d)-NI-(5-E 229 d-2-4)-
- EA T 22 -1, 2-T}o] 7} ~olulo] =(18b) (60mg, 10%)S WA w24 A3 ot H MR (300 MHz,
DMSO-d;) & 9.45 (s, 1H), 9.15 (s, 1H), 8.30 (dd, J = 2.6, 0.8 Hz, 1H), 7.93 - 7.84 (m, 3H), 7.81 (dd,
J=9.0, 2.7 Hz, 1H), 7.63 (ddt, J = 7.5, 5.7, 1.3 Hz, 2H), 7.46 (t, J=7.8 Hz, 1H), 7.15 (d, J=1.3
Hz, 1), 7.13 (d, J = 2.9 Hz, 1H), 4.57 (dd, J = 9.2, 3.9 Hz, 1H), 4.10 - 3.97 (m, 1H), 3.82 - 3.62

(m, 2H), 3.21 (s, 3H), 2.41 - 2.18 (m, 5H), 2.17 - 2.00 (m, 1H), 1.08 - 0.94 (m, 2H), 0.72 - 0.53 (m,
1), 0.42 - 0.25 (m, 2H), -0.03 - -0.16 (m, 2H); 19F NMR (282 MHz, DMSO-ds) & -128.61; MS (ES+)

591.5, 593.4 (M+1), (ES-) 625.3, 627.6 (M+Cl); CsHsoC1FNgOs.0.25H,000 thefA] Aakel #A41X]: C, 62.52; H,
5.50; N, 14.11; 2elx]: C, 62.53; H, 5.52; N, 13.89; 33 34 [al, = (+) 95.38 [0.26, MeOH].

H

e 19

DFPA, TPP

—_—

DIAD

19b 19¢ (+)-0] 4=z N

(2R, 4R)-4-0}H] 1=-N2-(5-((+)-1-0}H] 1= (3-Atol ol H d ) -3-Alo] 2R Z 2 Y X 2 4 )-2-ZF 2 2 7| d )-N1-
(-2 229 Eed-1,2-to] 7k ~obrto] = (19¢) o] Al

GA 10 (2R,4R)-4-°o} A E-N1-(4-ZF2 2 H)d )-N2-(5-(1-(3-A}o] o} =F d )-3-Ato] Z R 2 F-1-((R)-1, 1-t}o] |
doaddygolr|m) 2 9)-2-ZF 0 23 d) I Ee|d-1,2-t}o| FH g 2olmlo] = (19a) 9] A%

0ColA BlEZso| =25 (15m) F (2R,49)-N1-(4-F 2239 )-N2-(5-((+)-1-(3-Alel o} d )-3-Alo| &2 X
23-1-((R)-1,1-thejd el dd Aotn| )22 )-2-ZF 2 2 9d )-4-3lo] EF5A| I F | T -1, 2-t}o] 7} 2 o)}

°]=(9b)(0.502g, 0.738 mmol) 2 Eglo]lH ¥ A3 (0.581g, 2.214 mmd)e] £Mo| ElESIo|=2FTH(06m) 5
toldd ETAZFHAHCIE(0.477me, 2.214 mmo) 2t Tho]ololAX 7 olxriolFlE A o] E(0.430ml, 2.214

mmo) o] EFES 3022 IRkl AAAM HIbeiv. wheEs 2443 st A2or whEal, oY oA olE
(150me) = BAAI7]aL, =(2 x 256ml), {-(25m) = AlHstaL, dxA7lar, o3A7]a, g T FFAZ.
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[0456]

[0457]

[0458]

[0459]

[0460]

[0461]
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Zd9 e A 7Y aEveEad g (desbAa 40g, FAE F (9:1) olE olMHIE E HESE 0 WX
100%= @)l & HAAAA (2R,4R)-4-0}A] T-N1-(4-FZ 2 H 9 )-N2-(5-(1-(3-Alo] ol d )-3-Alo]| FR T 2
A-1-((R)-1,1-gold g g AdAoln =) T2 1)-2-ZF ¢ 29 d )9 28| gl-1,2-t}o| 7} ~o}u}o] =(19a) (88mg,

0.125 muol, 16.91% $8)= WA wAZA A3 T MR (300 Miz, DNSO-ds) & 9.97 (s, 1H), 8.78 (s,

1), 8.06 (s, 1H), 7.99 (m, 1H), 7.91 (m, 1H), 7.76 (m, 4H), 7.51 (m, 2H), 7.39 (m, 1H), 7.38 - 7.26
(m, 1), 5.71 (s, 1H), 4.79 (m, 2H), 4.35 - 4.15 (m, 1H), 4.03 (m, 1H), 3.76 (d, J = 10.2 Hz, 1H),
2.37 - 2.23 (m, 1H), 1.40 - 1.35 (m, 1H), 1.33 (s, 11H), 1.23 - 1.01 (m, 1H), 0.84 (m, 1H), 0.62 -

0.46 (m, 2H), 0.21 - 0.06 (m, 2H); 'F NMR (282 MHz, DMSO-d;) & —-126.67.

Sl 20 (2R, 4R)-4-0b] =-N1-(4-F 2 25 )-N2-(5-(1-(3-Ate] b sl d ) -3-Ato| 2R Z 2 H-1-((R)-1,1-T}e] ]
ol ddon ) 2 29)-2-FF e 2 d) ¥ 2| d-1, 2-tfe] 7hg otuto] = (19¢) o] Al

Rhg-2 139] WA 20 Z1AE Aol wheba] 6A13F Sk ©A 4F EEHE 10%(0.012g, 0.011 mmo)S FHrj=A Ab
gato] o ¥ (10m) F (2R,4R)-4-oFA =-N1-(4-F 223 d)-N2-(5-(1-(3-Ate]op v d ) -3-Alo] SR L2 -1~
((R)-1,1-dejvdedddoln i) 2 d)-2-FF 2 23 d) ¥ E 2| d-1,2-t}o] 7H5 2 0prto] =.(192) (0.08¢g, 0.113
mno) 9] FAstel 3] (2R, 4R)-4-ob] e-N1-(4-F 2 &2 d)-N2-(5-(1-(3-Afo] o} v ) -3-Alo]| FRZ 2 Y -1~
((R)-1,1-dejvdedddoln o) 2 d)-2-FF 2 23 d) 9 E 2| d-1,2-t}o] 7H5 2 0prto] = (19¢) (60mg,  0.088
mol, 78% F8)E WA mARA AT H MR (300 Miz, DMSO-ds) & 8.46 (s, 1H), 8.11 (d, J = 7.3

Hz, 1), 7.79 (m, 1), 7.70 (m, 1H), 7.63 - 7.46 (m, 4H), 7.26 (m, 2H), 7.23 - 7.13 (m, 1H), 7.05 (m,
1), 5.48 (s, 1H), 4.44 (dd, J = 9.1, 5.1 Hz, 1H), 3.74 - 3.40 (m, 3H), 2.76 - 2.21 (m, 4H), 1.78 (m,
1), 1.13 (s, 10H), 1.02 - 0.74 (m, 1H), 0.74 - 0.51 (m, 1H), 0.34 (m, 2H), -0.06 (m, 2H); MS (ES+)
679.6 (M+1); 702.5 (M+Na).

SA-3: (2R, 4AR)~4-0F] ke N2=(5-((+)-1-0pP| ko= 1-(3-Abolop el ) -3-Alo| G R ZR P 2 3 )-2-FF 2 2 o d )~
NI-(4-Z 2 2 5d) 5] Za] -1, 2-T}o| 715 »~o}nfo] =.(19¢) 9] A%

22l 40] Al 6o 7]AlE HEe} o] ZEk HCL(0.064ml, 0.766 mmol)S ARE3le] o €h-&(5ml) = (2R,4R)-
4o} =-N1-(4-SF 2279 )-N2-(5-(1-(3-AFo] o} mH d ) -3-Alo| FR2 X 2 A -1-((R)-1, 1-to| | & o & A F o} 1]
Lyzad)-2-Z2 0 294d) 3 g d-1,2-tho] 7} ~olnto] = (19¢) (0.052g, 0.077 mml)E ¥HEA|7)3L A 2
A ARvEady(AstE, S22F F (MA-80 0 U1X] 100%= &)l o3k A Fol (2R,4R)-4-o}n] 5=-N2-
(5-((+)-1-o}m) :=-1-(3-A}o] ot Y )-3-Alo| FRZRZ I LT 2 F)-2-Z T 0 23| d)-NI-(4-F 2294 S d-
1,2-tho] 7HE 2oluo] = (19¢) (12mg, 0.021 mmol, 27.3% &)= WA wa|2A] A2kt H NR (300 Miz,
DMSO-ds) & 8.45 (s, 1H), 8.15 - 7.99 (m, 1H), 7.86 (t, J = 1.6 Hz, 1H), 7.67 - 7.60 (m, 2H), 7.57 -
7.42 (m, 3H), 7.32 - 7.23 (m, 2H), 7.15 - 7.06 (m, 2H), 4.43 (dd, J = 9.0, 5.3 Hz, 1), 3.64 (dd, J =
9.6, 5.6 Hz, 1H), 3.58 - 3.47 (m, 1H), 2.41 - 2.27 (m, 4H), 2.25 - 2.18 (m, 2H), 1.84 - 1.63 (m, 1H),
1.12 - 0.93 (m, 2H). 0.72 - 0.55 (m, 1H), 0.34 (m, 21), =0.01 - -0.14 (m, 2H); F NMR (282 MHz. DMSO-
d;) & -128.51; MS (ES-) 573.5, 575.4 (M-1); 33 34 [aly = (+) 85.0 [0.08, MeOH].

o)
k-2 20

Hzlett  HNT O
—_— -

9b (+)-0] 2 A

20a

(R)-N2-(5-(1-0h1] s-1-(3-Aho] ohe s W )-3-Aho| SR T U L 2 9)-2- 22 0 2o d)-NI-(4-FZE A D)4-5 2
v Ze -1, 2-tho] FHg 2 obuho] = (20b) ©f Al X



[0462]

[0463]

[0464]

[0465]

[0466]

[0467]
[0468]

SS50l 10-2696432

A 10 (R)NI-(4-F223d)-N2-(5-(1-(3-A}o]oh e d )-3-Alo] E 2 Z 2 F-1-((R)-1, 1-tho| W & o & d T o} m|
©)m )2 EF o 2 d) 4547 Belt-1,2-tho] 71¥ ol o] = (20a) ¢ Al

Ao tholZFEZHe(10m) & (2R,4S)-N1-(4-FZZFd)-N2-(5-((+)-1-(3-Atolo}H Y )-3-Alo| R T &
I-1-((R)-1,1-thelH el D 4 JAO}UIE)JEJ) 2-EF R )-4-sto] =F A ] 2 U -1, 2-t}o] 7 2ofuto| =
(9b)(50mg, 0.074 mmo)2] &9 AU EFE(24.70mg, 0.294 mmol), dl=-mhel #Hg] 2 vt (Dess-Martin
PmmmmmKNMgOZ%mmV’ﬂﬂ&j 30E BoF wukskgit}. o] WM& S tlolF 22 W e (50ml) o2 I
AN 3, B(2 x 25ml), AF5m)E MAHF, ARA7 T, AFAA 7, AZAHE AT = SE=AHY. A
ol 4] e FHA ZE AZvEHI (A 4g, FREE F CMA 80 0 W] 100%= 82f)ol 93|
AAANA  (R)-N1-(4-Z 227 d)-N2-(5-(1-(3-Ato]o} e v d )-3-Ato| ZF 2 2 I -1-((R)-1, 1-tho] WD o & A F o}
N ) IR Y)-2-Z 0 25 d)-4-L 43 E8d-1,2-t}o] 7} ~o}uto] = (20a) (40mg, 0.059 mmol, 80% +&)S A
of Al mAl=A A ESHATH H NMR (300 Mz, DMSO-di) & 10.09 (s, 1H), 8.57 (s, 1H), 8.08 - 7.98 (m,

), 7.94 (m, 1H), 7.85 - 7.66 (m, 2H), 7.61 - 7.45 (m, 3H), 7.31 (m, 2H), 7.26 - 7.16 (m, 1H), 7.13
(m, 1H), 5.51 (s, 1H), 5.10 (d, J = 9.7 Hz, 1H), 4.27 - 4.10 (m, 1H), 3.98 (d, J = 17.4 Hz, 1H), 3.40
(m, 2H), 2.63 - 2.38 (m, 2H), 1.11 (s, 10H), 0.98 - 0.79 (m, 1H), 0.72 - 0.51 (m, 1H), 0.40 - 0.25 (m,

2H), -0.00 - -0.21 (m, 2H); “F MR (282 MHz, DMSO-d;) & -126.75; MS (ES+) 700.4 (M+23), (ES-) 676.4
M-1);5 712.4, 714.4 (M+C1).

@Al 2t (R)-N2-(5-(1-o}r| =-1-(3-A}olotd d )-3-Alo]| EFR g AT 2 g )-2-Z2F 2 294 )-NI-4-F 225
9)-4-5 49 &8 d-1,2-t}o] FHE 2~ ofuto] = (20b) o] Al

wS-2) 4] whA| 6ol 71l wkel o] & HCI(0.043m¢, 0.516 mmo)S AMg8te] o €H-(5m¢) F (R)-NI-
(4-F2299)-N2-(5-(1-(3-Ale]o}=d d)-3-Ao]| E 2 2 28 -1-((R)-1, I-tfo v Ed & d Holr =) L 2 I )-2-
Z20 29d)-4-5 49 d-1,2-t}o| 7} E 2olmlo] =(20a) (35mg, 0.052 mmo)E WHSA7l ZHA 2y I=
ntEag e (HEshA, FREE F (MA-80 0 A 100%= &2])ol 93k AA Fo (R)-N2-(5-(1-o}m] x=-1-(3-A}
ololdd)-3-A| 2 X2 AL 2 H)-2-FF 0 2 )-NI-(4-FZ 29 )4-S4 9 E2d-1,2-t}o| 7HE 2o}
©]=(20b) (20mg, 0.035 mudl, 67.5% 4~&)= WA A=A AFardch; H NR (300 MHz, DNSO-d) & 10.03

(s, 1), 8.56 (s, 1H), 8.04 - 7.96 (m, 1H), 7.86 (t, J = 1.8 Hz, 1), 7.63 (ddt, J = 7.6, 5.9, 1.4 Hz,
2H), 7.59 - 7.51 (m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.34 - 7.27 (m, 2H), 7.18 - 7.08 (m, 2H), 5.10
(dd, J = 10.0, 2.2 Hz, 1H), 4.19 (d, J = 17.6 Hz, 1H), 3.98 (d, J = 17.5 Hz, 1H), 3.11 (m, 1H), 2.61 -
2.51 (m, 1H), 2.36 - 2.27 (m, 2H), 2.27 - 2.15 (m, 2H), 1.09 - 0.90 (m, 2H), 0.70 - 0.51 (m, 1H), 0.37

- 0.27 (m, 2H), -0.00 - -0.13 (m, 2H); “F MR (282 MHz, DMSO-ds) & -127.99; MS (ESt) 596.5 (MtNa),
(ES-) 610.4 (M+C1).

we 21
Ha, HE
/ 0
£y ( e F
N "COOH e e Crol 4 OHlﬁ
“Eeoa
5 A
21a (-0 4 =
2ol g )T ”

(2R, 4R)-N2-(5-((+)-1-o}r] =-1-(3-Atololid ) -3-Alo] SR XL Z AL 2 1 )-2-FF 0 27| )-4-3} 0| EFA| -
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[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

SS50l 10-2696432

N1-# 9] E el d-1,2-te] 7k 2ofuto] = (21d) €] A%

A 10 (2R, 4R)-WE 2-(5-((-)-1-(3-Ato]obmdd)-3-Ato] 2R Z 2 -1-((R)-1, I-thol W d ol D ofr| 1) 5
23)-2-ZF L 2ud7h R d)-4-sto| EF A EEd-1-7Fa A e 0] E(2la) o] A=

[H

HHS-2) 19 @A 109 71AE vke} 22 wkg 9L 3% S o] 88A old 2-o| EAIF EU-12D)-7HE A Y
O] E (1.398g, 5.65 mmol)E Alg&3le] Eftslo| =2 FE(5G50m) T (2R, 4R)-1-(HASA| 7 )-4-3lo]| =3 A9 &
2 -2-7}524H(15a) (1.5, 5.65 mmd), (R)-N-((-)-1-(3-0}1]=~4-FF 2 23 d)-1-(3-A}o] o} v d )-3-A} 0]
SFrxadxgy)-2-fYd I @P-2-HdHoln}o]=(4e)(2.339g, 5.65 mm)S WHSA7|3L ZYA 2 I2rED
) (He7tA 25g, FEEE F (MA 80 0 WA 100%= &)l o3 AAl Fo (2R,4R)-¥1E 2-(5-((-)-1-(3-
AbolotieHd )-3-Alo] R X 23 -1-((R)-1,1-ttel v ol Holn| &) X 2 3 )-2-&F 0 2 9| d 7HuL K. Y ) -4-3} o]

=27 28 Y-1-7F2 2 ¢ o] B (21a) (2.396g, 3.63 mud, 64.1% F8)= WA ma=A ATkt H MR (300
MHz, DMSO-ds) & 9.79 (2s, 1H, 3 HolAdAA]), 8.04 (d, J=7.3 Hz, 1), 7.79 (s, 1), 7.71 (d, J=7.4

Hz, 1), 7.60 (m, 1H), 7.51 (m, 1H), 7.37 (m, 2H), 7.26 - 7.04 (m, 5H), 5.50 (d, J = 17.5 Hz, 1H),
5.29 (s, 1H), 5.14 - 4.89 (m, 2H), 4.53 - 4.34 (m, 1H), 4.27 (s, 1H), 3.71 - 3.47 (m, 2H), 3.47 - 3.24
(m, 1H), 2.77 - 2.26 (m, 2H), 1.88 (m, 1H), 1.16 - 1.01 (m, 1OH, §JZ4OLH;”iﬂ) 0.98 - 0.77 (m, 1H),

0.73 - 0.53 (m, 1H), 0.41 - 0.26 (m, 2H), -0.02 - -0.16 (m, 2H); F NMR (282 MHz, DMSO-d;) & -127.76,
-127.94; MS (ESt) 683.6 (M+Na), (ES-) 695.6 (M+C1); 33 3|4 [aly= (=) 75.0 [0.16, MeOH].

W7 20 (RAR)N-(5-((-)-1-(3-AFo] b )-3-Ao] 22 2 8 -1-((R)-1, L-To] W] o] Al gl o o] &) 3.2
9)-2-5 7 0 20 d)-4-3o] =% A 9] B2 l-2-7} 2 2obvho] = (21b) ] A%
34 139 ¥ 200 Z1AR A web wa g BeHE 106(0.378g, 0.356 mo) & HUHEA ARgstel g

(100me) ZF (2R, 4R)-W1A 2-(5-((-)-1-(3-Alolo}=dd )-3-A}o| F 2 L 2 H-1-((R)-1, 1-tlo| | o A ¥l o} m

2)-2-EF L2 A I TR Y )-4-3o| EFA I FE| HU-1-7HF A 0] E(21a) (2.35g, 3.56 mmd) 9] F7Ax3}e]l
o]3] (2R,4R)-N-(5-((-)-1-(3-Ate]o} v d)-3-Alo| F 2 X 2 -1-((R)-1, I-theo| M o A o}
T) ZRY)-2-Z29 25d)-4-5}o] =2 A 9] E ] Y -2-7} 5 2olufo] =(21b) (1.61g, 3.06 mmol, 86% F-&)E W

TAEA ATSAT: H MR (300 MHz, DMSO-ds) & 10.24 (s, 1H), 8.36 (dd, J = 7.8, 2.4 Hz, 1H),

2 Lot =
&

1=

7.79 (t, J=1.7 Hz, 1), 7.72 (m, 1H), 7.60 (m, 1H), 7.51 (m, 1H), 7.21 (dd, J = 10.8, 8.7 Hz, 1H),
7.09 - 6.99 (m, 1H), 5.46 (s, 1H), 4.70 (d, J = 3.3 Hz, 1H), 4.22 - 4.10 (m, 1H), 3.84 - 3.64 (m, 1H),
3.00 (m, 1H), 2.79 - 2.68 (m, 2H), 2.68 - 2.52 (m, 2H), 2.21 - 2.07 (m, 1H), 1.84 (m, 1H), 1.14 (s,

10H), 1.01 - 0.76 (m, 1H), 0.75 - 0.54 (m, 1H), 0.44 - 0.25 (m, 2H), -0.02 - -0.23 (m, 20); F NMR
(282 MHz, DNMSO-ds) & —-132.73; MS (ES+) 527.5 (M+1), 549.5(M#Na), (ES-) 525.5 (M-1), 561.5 QHCI); %

st 3A [alp= (=) 0.44 [0.15, MeOH].

o 3:
(2R, 4R)-N2-(5-((-)-1-(3-Atol o} =3 d )-3-Ato] F R Z 2 H-1-((R)-1, I-te|H o g Holn| ) L2 7 )-2-Z
Fo2Hd)-4-3lo| EFA-NI-H DT Z2]¥l-1,2-t}o] FHE 2~olmfo] = (21¢) o] A%

TS 19 &A 9ol Z1AE wiel T2 wks 9 3 1S o] & HEZSCIEZ2FH(0M) T (2R, 4R)-
N-(5-((-)-1-(3-Ate]oted d )-3-Ato] SR Z 2 H-1-((R)-1, 1-ttolv oD Aoln E) T 2 3 )-2-FF 2 27 d )-
4-3to| == A 1] g W -2-7} = ~oluho] =(21b) (160mg, 0.304 mmol) 2 =d o}o]iAlolold|o] E(0.040me, 0.365 m

)& WHEAIA (2R, 4R)-N2-(5-((-)-1-(3-Atolofiew d)-3-Ato| F 2 X 2 -1-((R)-1, 1-the|H D el DA A o}n|

F)EZRH)-2-FF L2 )~4-8to] S A NI A v &2 -1, 2- o] 7 ~opwko] = (21¢) (176mg,  0.273  mmd,

90% &)= WA mAZA AZ3AT: H NR (300 Mz, DMSO-ds) & 9.67 (s, 1H), 8.37 (s, 1H), 8.14 -

i

il
il

8.02 (m, 1H), 7.79 (t, J = 1.7 Hz, 1), 7.70 (dt, J = 7.4, 1.3 Hz, 1H), 7.59 (dt, J = 8.1, 1.6 Hz,
1), 7.55 - 7.44 (m, 3H), 7.29 - 7.10 (m, 3H), 7.12 - 7.02 (m, 1H), 6.94 (tt, J = 7.3, 1.2 Hz, 1H),
5.50 (s, 1H), 5.34 (d, J=4.4 Hz, 1), 4.51 (dd, J = 9.1, 4.5 Hz, 1H), 4.42 - 4.27 (m, 1H), 3.67 (dd,
J=10.1, 5.1 Hz, 1H), 3.52 (m, 1H), 2.74 - 2.52 (m, 2H), 2.44 - 2.29 (m, 1H), 1.93 (dd, J = 11.0, 6.5
Hz, 1H), 1.13 (s, 10H), 1.00 - 0.79 (m, 1H), 0.71 - 0.55 (m, 1H), 0.42 - 0.26 (m, 2H), 0.02 - -0.15
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[0475]

[0476]

[0477]

[0478]
[0479]

[0480]

[0481]

SSS0l 10-2696432

(m, 2H); F NMR (282 MHz, DMSO-d;) & -128.67; MS: (ESt+) 646.5 (M+1), 668.5 (M+Na), (ES-) 644.5 (M-1),
680.5 (MtC1); 233 3 [aly= (-) 37.42 [0.155, MeOH].

SHA-4: (2R,4R)-N2-(5-((+)-1-o}1| =-1-(3-A}olo} | d)-3-Alo| SR TR AT 2 I
SA-N1-9d 9 Z2] -1, 2-t}o| 7} 2omfo] = (21d) 9] A=

kel 4o oA 6ol Z]AlE wke} o] sk HCI(0.206ml, 2.478 mmol)S AFE3lo] o €h2(10ml) = (2R,4R)-
N2-(5-((=)-1-(3-A}olo} = d)-3-Alo] F 2 Z 2 H-1-((R)-1, 1-to|v e e d Foln ) T2 F)-2-ZF 0 23d)
-4-3lo]| EZA|-NI-Hd ¥ E ¢ -1, 2-t}o] 7} ~olnfo] = (21¢) (160mg, 0.248 mmo) S ¥FE-A17#  (2R,4R)-N2-(5-
((+)-1-07| e-1-(3-Ato] bl ) -3-Al o] R ZRZA LR )-2-FF @ 23 d ) -4-3}o| =5 A -N1-3 I 9] Z 2] o -
1,2-tho] 7FE 2oluto] = (21d) (50mg, 0.092 mmol, 37.3% &)= WA mA=A A2kt H NR (300 Miz,
DMSO-ds) & 9.61 (s, 1H), 8.36 (s, 1H), 8.07 (d, J = 7.6 Hz, 1H), 7.86 (t, J = 1.7 Hz, 1H), 7.68 -

i<}

)-2-EF-9 2 5]d)-4-5fo] =

7.58 (m, 2H), 7.55 - 7.39 (m, 3H), 7.29 - 7.17 (m, 1H), 7.12 (d, J = 9.5 Hz, 2H), 6.99 - 6.85 (m, 1H),
5.30 (d, J = 4.5 Hz, 1H), 4.50 (dd, J = 9.1, 4.5 Hz, 1H), 4.34 (s, 1H), 3.68 (dd, J = 10.1, 5.1 Hz,
1H), 3.50 (m, 1H), 2.38 - 2.19 (m, 6H), 1.98 - 1.84 (m, 1H), 1.10 - 0.94 (m, 2H), 0.70 - 0.55 (m, 1H),

0.39 - 0.28 (m, 2H), -0.02 - -0.12 (m, 2H); 'F NMR (282 MHz, DMSO-di) & -129.38; MS (ES+) 564.4
(M+Na); CsyiHsoFN5O5.0.25H,000 &l Alxt®E BA4x: C, 67.62; H, 6.04;N, 12.72; Zdx: C, 67.72; H,
6.10;N, 12.60; &3t 3A [aly= (+) 90.3 [0.32, MeOH].

H _g_/kl 292

RN -

o=
21b (-0 2 A >‘i 4\
22a (-)-o] 4 A |

(2R, 4R)-N2=(5-((+)-1-oh| =-1-(3-Atolop el d ) -3-Ato| SR LR AZ 2 ) -2-F-F 0 2| d ) -4-5} o] =5 A -N1-
p-E93 Z8g-1,2-tho| 7} & ~ofnfo] = (22b) 2] A%

o 1:
(2R, 4R)-N2-(5-((-)-1-(3-A}o] o} =5 d ) -3~ A}°1%i4i%—l—((l¥)—1,I—UrO]ﬂ]%ﬂ]%’éfﬂoPU]E)Ei%)—Z—%
FoRHd)-4-3to| EFA|-N1-p-EH I FF -1, 2-t}o] FHE ~olnfo] E(22a) 9] A=

Wb 1o] G 9o 71| wpeh 2 ke B A9 23 & o] &M HE S| R E(10me) T (2R, 4R)-
N=(5-((=)=1-(3-Afolob el ) -3-Ato]| SR L2 -1-((R)-1, I-tfel Dol D A opn| ) L 24 )-2-FF . 29 d ) -
4-3lo| EE A 7] F 2 Y -2-7HE 2~ o}mto] =(21b) (160mg, 0.304 mmol) % p-E ofo]AAte]olH] o] E(0.046me, 0.365
mmol) & WA A
(2R, 4R)N2-(5-((=)=1-(3-Atolob e ) -3-Ato]| SR Z 2 -1-((R)-1, I-tfel e D A opn| ) 2.9 ) -2-F
Fo 29 d)-4-3to| EEA-NI-p-E ¥ E2 d-1,2-t} o] 7} oo =(22a) (154mg, 0.233 mmd, 77% T&)E W
A mAZA AFEG: HNR (300 Miz, DNSO-d;) & 9.65 (s, 1H), 8.29 (s, 11), 8.10 (dd, J = 7.7, 2.4

Hz, 1), 7.79 (t, J = 1.7 Hz, 1H), 7.70 (dt, J = 7.4, 1.4 Hz, 1H), 7.59 (dt, J = 8.1, 1.6 Hz, 1H),
7.55 - 7.45 (m, 1H), 7.42 - 7.31 (m, 2H), 7.19 (dd, J = 10.6, 8.7 Hz, 1H), 7.10 - 6.98 (m, 3H), 5.51
(s, 1H), 5.32 (d, J=3.7 Hz, 1H), 4.50 (d, J = 4.7 Hz, 1H), 4.41 - 4.27 (m, 1H), 3.63 (d, J = 5.1 Hz,
1H), 3.55 - 3.46 (m, 1H), 2.64 (m, 1H), 2.61 - 2.51 (m, 1H), 2.42 - 2.28 (m, 1H), 2.22 (m, 3H), 1.92
(m, 1), 1.14 (d, 9H, 3"l 4A), 1.12 - 1.00 (m, 1H), 0.98 - 0.81 (m, 1H), 0.72 - 0.55 (m, 1H),

0.44 - 0.29 (m, 2H), =0.01 - -0.13 (m, 2H): 'F NMR (282 MHz, DMSO-d;) & -128.93: MS: (ES+) 682.5
(M+Na), (ES-) 658.6 (M-1), 694.6 (M+C1); &t 34 [aly= (-)14.66 [0.15, MeOH].
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[0482]

[0483]

[0484]

[0485]
[0486]

[0487]

[0488]

[0489]

[0490]

SS50l 10-2696432

A 20 (2R AR)-N2-(5-((H)~1-opH] te-1-(3-Afo]ofte ) -3-ALe] SR LR A X R ) -2-FF 2 Rl d ) -4-5}o] =
SA-N1-p-EH 3] &8 -1, 2-t}o]| FHE 2~ofuto] = (22b) o] Al x=

H-S-A 49] A 6ol Z)A1E HEe} 7ol ek HCL1(0.177mé, 2.122 mmo)S AFE3le] oleFS(10m) F (2R,4R)-
N2-(5-((-)-1-(3-A}olo} =g d)-3-Ato] SR T2 H-1-((R)-1, I-teo|Weo g A Poln ) T2 F)-2-ZF 0 2 3|Y)
-4-3}0)| EZ A -N1-p-E 3] 7] 5l-1,2-t}o| 7} 2~ o}ulo] =(22a) (140mg, 0.212 mmol) S ¥HS-A|FA (2R, 4R)-N2-(5-
((+)-1-0}m) 3=-1-(3-Ato] op s )-3-Ato| FR T 2P T 2 7)-2-Z 7 9 27| d)-4-3to| =2 A -NI-p-E L] Ze] dl-
1,2-tho] 7HE 2oluto] = (22b) (39mg, 0.070 mmol, 33.1% &)= WA 1A =4 A2kt H NR (300 Miz,
DMSO-ds) & 9.60 (s, 1H), 8.27 (s, 1H), 8.07 (d, J = 7.5 Hz, 1H), 7.87 (t, J = 1.7 Hz, 1H), 7.73 -

7.57 (m, 2H), 7.46 (t, J=7.8 Hz, 1H), 7.40 - 7.34 (m, 2H), 7.15 - 7.09 (m, 2H), 7.03 (d, J = 8.3 Hz,
2H), 5.29 (d, J = 4.3 Hz, 1H), 4.49 (dd, J = 9.1, 4.5 Hz, 1H), 4.33 (m, 1H), 3.66 (dd, J = 10.1, 5.1
Hz, 1H), 3.48 (dd, J = 10.0, 3.9 Hz, 1H), 2.44 - 2.27 (m, 3H), 2.22 (m, 5H), 1.98 - 1.84 (m, 1H), 1.10

- 0.93 (m, 21), 0.72 - 0.54 (m, 1), 0.40 - 0.26 (m, 2H), -0.06 (m, 2I); F NMR (282 Miz, DMSO-dy) &
-129.66; MS (ES+) 578.5 (M#Na), (ES-) 554.6 (M-1), 590.5 (M+C1); 3338t 3 [aly = (+) 92.5 [0.24,
MeOH]; CaollssFN503.0.25H,000 thall Alxkel w4 : C, 68.61; H, 6.21; N, 12.50; Found, 68.68; H, 6.26; N,
12.30; 33 314 [aly= (+) 90.0 [0.32, MeOH].

H]—%/\] 23

gul

A

; ’
Br g
21b(+01"6'7é‘5‘1|)v 23a(-)—0]{§,17§i1]/$

(2R, 4R)-N2=(5-((+)-1-op] te-1-(3-Afolof e ) -3-APo| SR LR A X R ) -2-FF 2 Rl ) -NI-(4-H 2K ¥d)
~4-stol =H A M E 2] W -1, 2-tfo] h ~ofme] =(23b) o Al

Al 1t (2R,4R)-N1-(4-B 229 )-N2-(5-((-)-1-(3-A}o] o} =d d )-3-Alo] F R Z 2 H-1-((R)-1, 1-t}o] H & o]
gAyoln|E) 22 9)-2-ZF Q25| d )-4-3o| EFA| I &2 U1, 2-T}o| FHg 2~ofulo] = (23a) 9] A%

g2l 19] A 99 Z1AlE wiel 22 wbS H 3 2 o] &84 HEZS | E2FE(10m) F (2R, 4R)-
N-(5-((-)-1-(3-A}o]o} = d )-3-Alo] FRZ 2 H-1-((R)-1, I-to|HEo & dFoln )T 2 )-2-ZF 2 23 d )-
4-3lo] EE A 3] Z ] ¢l -2-7} & ~o}uto] = (21b) (160mg, 0.304 mmo) % 4-B 2RI o}o]hAlo|old|o] E(72.2ng,
0.365 mmo)E WA A  (2R,4R)-N1-(4-B 2R Hd)-N2-(5-((-)-1-(3-A}olo}x=#d )-3-Alo| F=Z 2T -1-((R)-
1, 1-tojd o e dgoln £ ) 2 23 )-2-ZF 2 2 9|d )-4-3} 0| EFA| T &2 Tl -1, 2-T}0] 7} 2o} o] =(23a) (192
mg, 0.265 mud, 87% &) WA ;A=A AT H NMR (300 MHz, DNSO-ds) & 9.66 (s, 1H), 8.52 (s,
1H), 8.06 (dd, J = 7.4, 2.3 Hz, 1H), 7.79 (t, J = 1.6 Hz, 1H), 7.71 (dt, J = 7.5, 1.3 Hz, 1H), 7.59
(dt, J=28.2, 1.6 Hz, 1H), 7.54 - 7.46 (m, 3H), 7.45 - 7.37 (m, 2H), 7.23 - 7.14 (m, 1H), 7.11 - 7.03
(m, 1H), 5.50 (s, 1H), 5.33 (d, J = 4.4 Hz, 1H), 4.51 (dd, J = 9.0, 4.7 Hz, 1H), 4.41 - 4.27 (m, 1H),
3.68 (dd, J = 10.1, 5.2 Hz, 1H), 3.49 (dd, J = 9.9, 3.8 Hz, 1H), 2.77 - 2.60 (m, 1H), 2.64 - 2.51 (m,
), 2.47 - 2.24 (m, 1H), 1.97 - 1.78 (m, 1H), 1.13 (s, 10H), 0.98 - 0.77 (m, 1H), 0.63 (m, 1H), 0.41

- 0.22 (m, 2, -0.02 - -0.17 (m, 2): F NMR (282 Mz, DMSO-ds) & -128.38: MS: (ES+) 746.5, 748.5
(M+Na), (ES-) 722.5 (M-1), 758.5, 760.4 (M+C1); 33F 3]d [aly= (=) 12.9 [0.155, MeOH].

Al 20 (2R, 4R)-N2-(5-((+)-1-o}n] =-1-(3-A}ooldd )-3-Alo| F 22 2 H 2 2 H)-2-ZF 0 23|d)-NI1-(4-H
5 )-d-5hol = % A] 3 2] €1-1, 2-Tho) 7} obvhol = (23b) 8] A%

kel 4o] oA 6ol Z]AlE wke} o] sk HCI(0.207ml, 2.484 mmol)S AFE3le] o €h2(10ml) = (2R,4R)-
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N1-(4-B 22 Hd)-N2-(5-((-)-1-(3-A}o] o} md d )-3-Ale] F 2 L 2 H-1-((R)-1, 1-Tlo| W oD goln ) T 2
I)-2-Z 29 21| d)4-3lo| =2 T g d-1,2-T}o| 7} B ~olulo] = (23a) (180mg,  0.248  mmd) S WFSA|A
(2R, 4R)-N2-(5-((+)-1-o}H] =-1-(3-A}ol o} =H|d )-3-Alo| F2Z 2 A X 2 I )-2-Z 20 2 ¥|d )-NI-(4-B2 2 )
-4-3lo| EEA 9 FE|d-1,2-t}o] FHE 2~ otmfo] =(23b) (41mg, 0.066 mmol, 26.6% &)F WA LA ZA AF3
o 'H MR (300 Mz, DMSO-dy) & 9.61 (s, 1H), 8.50 (s, 1H), 8.04 (d, J = 7.6 Hz, 1H), 7.86 (t, J = 1.7

Hz, M), 7.67 - 7.59 (m, 2H), 7.53 - 7.45 (m, 3H), 7.44 - 7.37 (m, 21), 7.12 (d, J = 8.9 Hz, 2H), 5.30
(d, J=4.7 Hz, 1), 4.50 (dd, J = 9.1, 4.8 Hz, 1H), 4.41 - 4.28 (m, 1H), 3.68 (dd, J = 10.2, 5.4 Hz,
1), 3.47 (dd, J = 9.8, 4.0 Hz, 1H), 2.40 - 2.14 (m, 5H), 2.01 - 1.79 (m, 1H), 1.13 - 0.88 (m, 2H),

0.63 (m, 1H), 0.42 - 0.27 (m, 2H), -0.02 - —0.12 (m, 2H): 'F NMR (282 MHz, DMSO-d;) & -129.26: MS

(ESt) 642.4, 644.5 (M+Na); IR (KBr) 2229 cm Zs 3A [aly, = (+) 101.54 [0.325, MeOH];
CyiH5iBrFN;O5.0.5H,001 s Akl B4x): ¢, 59.15; H, 5.12; N, 11.12; &<Ix]: C, 59.11; H, 5.18; N,
10.95.

il ..
2“(-*0"8’%""“)? 24a () 0]@’“74],& 24b (+)-0] | CN

(2R, 4R)-N2-(5-((+)-1-o}H] =-1-(3-A}olo} = H|d )-3-Alo]| F2Z 2 A X 2 I )-2-Z 20 2 Hd)-NI-(4-ZF 227
d)-4-3lo] EEA I E W -1, 2-t}o] FHg 2ofufo] = (24b) o] Al X

o 1:
(2R, 4R)-N2-(5-((-)-1-(3-Atol o} =3 D )-3-Ato| F R Z 2 F-1-((R)-1, I-te|H o g Holn| &) L2 7 )-2-Z
FR2HY)-NI-(4-ZF 22 d)-4-3lo| EFA| F] Z2]¥l-1, 2-t}o| FH5 ~~ofulo] = (24a) o] A2

W32 19 oA 99 71AlE vhek 22 v 2 a3y 21 & o] &3A HEZSto| B2 FE(10m) & (2R, 4R)-
N=-(5-((-)-1-(3-Afolot o d)-3-Ao| FR2 X2 H-1-((R)-1, I-TtelMd g Aol &) 22 9 )-2-Z F 2 25 d)-
4-3lo] =2 A 1] 28 g -2-7H ~olufo] = (21b) (160mg, 0.304 mmol) 2 4-ZFQ=Hd olo] kAtolob|o] E(0.041
ml, 0.365 mmo)E "WHEAIFA  (2R,4R)-N2-(5-((-)-1-(3-Alo]o} s d)-3-Ato] F R Z 2 -1-((R)-1, 1-tho| W o]
Aol E) L2 9 )-2-2F Q0 23 d)-NI-(4-ZF 2 29| d)-4-dto| =S A| 9] Z2] d-1,2-T}o| 7} 2olmbo] = (24

a)(138mg, 0.208 mmol, 68.4% F~&)& WA A=A A3 I NMR (300 MHz, DMSO-ds) & 9.64 (d, J =

7.0 Hz, 1H), 8.43 (s, 1H), 8.08 (dd, J = 7.6, 2.5 Hz, 1H), 7.91 - 7.75 (m, 1H), 7.71 (dt, J=7.4, 1.4
Hz, 1M), 7.59 (dt, J = 8.2, 1.6 Hz, 1H), 7.50 (m, 3H), 7.12 - 7.01 (m, 3H), 5.50 (m, 1H), 5.32 (d, J =
4.5 Hz, 1M), 4.50 (dd, J = 9.1, 4.5 Hz, 1H), 4.41 - 4.28 (m, 1H), 3.66 (dd, J = 10.0, 5.1 Hz, 1H),
3.49 (dd, J = 10.2, 3.8 Hz, 1H), 2.74 - 2.51 (m, 2H), 2.49 - 2.23 (m, 2H), 1.98 - 1.81 (m, 1H), 1.13
(d, J=2.2 Hz, 10H), 0.98 - 0.76 (m, 1H), 0.70 - 0.52 (m, 1H), 0.38 - 0.27 (m, 2H), 0.01 - -0.16 (m,

OH): F NMR (282 MHz, DMSO-ds) & -121.20, -128.61: MS: (ES+) 664.5 (M+1), 686.5 (MtNa), (ES-) 662.5
(M-1), 698.5 (M+C1); &8t 3]H [aly= (=) 10.52 [0.095, MeOH].

GA 20 (2R,4R)-N2-(5-((+)-1-o}1] =-1-(3-A}o] o}l mH|d )-3-Alo]| E R X2 AL 2 7 )-2-LFQ 2 d )-N1-(4-F
F0o 2¥d)-4-3fo| EEA T EU-1,2-T}o] 7 Aolufo] = (24b) &) A X

B4 49w 6ol 7]AE wbe} o] g HC1(0.157me, 1.883 mmo)& ARE3SFe] ol gk (10me) 5 (2R,4R)-
N2-(5-((-)-1-(3-Alo]ol e d )-3-Ato] F R 2 2 -1-((R)-1,1-tfo| Mo DA Holn| ) L2 )-2-5EF 2 3d)
NI-(4-ZF 2 29d)-4-3fo]| =2 A F] | W -1, 2-t}o] 7} ~olmbo] = (24a) (125mg,  0.188 mml) S  HHSA]A
(2R, 4R)-N2-(5-((+)-1-o}u] :=-1-(3-Alo] o} ¥ )-3-Alo| FR T2 F X 2 7 )-2-ZF 0 2|4 )-NI-(4-ZF 2 29
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d)-4-3to| =F A 9] S d-1, 2-tho] 7 2= 0fmlo] =.(24b) (35mg, 0.063 mmol, 33.2% &) WA wA A A5}
Stk H NWR (300 Miz, DSO-di) & 9.60 (s, 1), 8.42 (s, 1), 8.06 (d, J = 7.6 Hz, 1), 7.86 (t, J =

1.8 Hz, 1H), 7.63 (m, 2H), 7.55 - 7.41 (m, 3H), 7.18 - 7.06 (m, 2H), 7.05 (d, J = 7.0 Hz, 1H), 5.30
(d, J=4.7Hz, 1), 4.49 (dd, J = 9.1, 4.6 Hz, 1H), 4.43 - 4.22 (m, 1H), 3.67 (dd, J = 10.1, 5.3 Hz,
1H), 3.58 - 3.31 (m, 1H), 2.37 - 2.17 (m, 6H), 1.98 - 1.77 (m, 1H), 1.11 - 0.94 (m, 2H), 0.71 - 0.54

(m, 1H), 0.40 - 0.26 (m, 2H), -0.03 - -0.12 (m, 2H); F NMR (282 MHz, DMSO-ds) & -121.39, -129.49; NS
(ES+) 582.5 (MtNa); 38 314 [alp = (+) 85.93 [0.27, MeOH]

HE-S-4 25

QN OQS‘NH

o=8
21b<-)-olggiﬂ)v 25a (+)- O] 4 2 7| %\

25b (+)-0] 2 A CN

(2R, 4R)-N2=(5-((+)-1-opH] te-1-(3-Afol o}l ) -3-APo| SR LR A X 2 ) -2-5F 2 Rl d ) -4~} o] =5 A]-N1-
(4-vpol Emud) s &2 d-1,2-tho] 7HE 220fmle] =(25b) o] Al

oA 1:
(2R, 4R)-N2-(5-((+)-1-(3-AFo]ol=H|d )-3-A}o| ER2 2 2 H-1-((R)-1,1-tle| g @ FAoln &) 22 1 )-2-Z
Fo 2Hd)-4-3lo| =FA]-NI-(4-L}ol ERH Y)W Z# P -1, 2-t}o| 7} 2 olnfo] = (25a) o] A =

g2 19 oA 9ol ZIAl| mRel 22 wkE 9 Ay FUE o] &34 HEZS)|=E2FH(10m) F (2R, 4R)-
N=-(5-((-)-1-(3-Alo]o}ievd )-3-A o] F R Z 2 H-1-((R)-1, I-tfo| e & Holu =) L2 )-2-FF 2 29 d )~
4-3lo| == A ¥ Z 2] Y -2-7}5 2~ oluho] = (21b) (280mg, 0.532 mmol) 2 4-L}o]EZHY olo] LA}olol]o] E (105mg,
0.638 mmo)E WHEAIA (2R, 4R)-N2-(5-((+)-1-(3-Alel ot d )-3-Alo] SR Z = A-1-((R)-1, 1-Tro] v o & d
Hopn| =) Z 2 9)-2-ZF 2 25 d )-4-30] EF A -N1-(4-L}o] EZ | ) 3] E2] tl-1,2-T}o] 7} 2ofulo] =.(25a) (35
3mg, 0.511 mml, 96% &)= ¥re F4 A=A AFTEAT:; H NR (300 Miz, DNSO-d) & 9.72 (s, 1),

9.07 (s, 1H), 8.19 - 8.10 (m, 2H), 8.02 (d, J = 7.1 Hz, 1H), 7.85 - 7.75 (m, 3H), 7.70 (m, 1H), 7.62 -
7.55 (m, 1H), 7.50 (t, J=7.8 Hz, 1H), 7.19 (dd, J = 10.5, 8.7 Hz, 1H), 7.15 - 7.02 (m, 1H), 5.51 (s,
1H), 5.35 (s, 1H), 4.56 (dd, J = 8.8, 5.1 Hz, 1H), 4.36 (m, 1H), 3.75 (dd, J = 10.1, 5.4 Hz, 1H), 3.52
(dd, J =9.9, 4.2 Hz, 1H), 3.48 - 3.38 (m, 1H), 2.75 - 2.51 (m, 1H), 2.48 - 2.30 (m, 1H), 1.89 (m,
1), 1.13 (s, 9H), 1.11 - 1.01 (m, 1H), 0.90 (m, 1H), 0.61 (m, 1H), 0.38 - 0.30 (m, 2H), -0.00 - -0.14

(m, 20); F NMR (282 MHz, DMSO-dy) & -127.81; MS (ES+) 713.5 (MtNa). (ES-) 689.5 (M-1), 725.5 (M+Cl);
B3 3H [aly= (+) 18.66 [0.15, MeOH].

A 20 (2R, 4R)-N2-(5-((+)-1-0}1] =-1-(3-Alol o} =3 d )-3-Alo]| ER T2 P T 29 )-2-ZF 0 B3| d )-4-5lo] =
ZA]-N1-(4-Jo] EZ Hd) 3] 28| gl-1,2-t}o] 7} ~o}ulo] = (25h) o] A%

kSl 4o] oA 6ol Z]AlE wke} o] sk HCI(0.121ml, 1.448 mmol)S AF&3le] o eh2(10ml) = (2R,4R)-
N2=(5-((+)-1=(3-Atolobre s d)-3-Ate] FR T 2 & -1-((R)-1, I-thel M Dol Dol ) T2 8)-2-EF 0 2o )
—4-3}o]| EEA]-N1-(4-L}o] ER ¥ Y ) ¥ S -1, 2-t}o| 7} ~oln}o] = (25a) (100mg,  0.145 mmo)S  HFSA]F
(2R, 4R)-N2-(5-((#)-1-op] te-1-(3-Afol ot ) -3-Ato| SR LR A X R ) -2-F F 2 23 )-4-8} o] =HA]-N1-
(4ol EZAY )y E8d-1,2-t}o| 7HE ~olulo] = (25b) (61mg, 0.104 mmol, 71.8% &) 89S A uA 2 A
A3 H NR (300 MHz, DMSO-ds) & 9.66 (s, 1H), 9.05 (d, J = 2.7 Hz, 1H), 8.15 (ddt, J = 9.3,

4.3, 2.1 Hz, 2H), 7.99 (d, J = 7.3 Hz, 1H), 7.89 - 7.75 (m, 3H), 7.69 - 7.56 (m, 2H), 7.47 (ddd, J =
8.0, 3.9, 2.3 Hz, 1H), 7.18 - 7.07 (m, 2H), 5.32 (td, J = 4.9, 4.2, 2.2 Hz, 1H), 4.63 - 4.45 (m, 1H),
4.41 - 4.25 (m, 1H), 3.85 - 3.65 (m, 1H), 3.58 - 3.43 (m, 1H), 2.49 - 2.37 (m, 1H), 2.36 - 2.26 (m,
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), 2.29 - 2.13 (m, 3H), 1.89 (d, J = 13.0 Hz, 1), 1.12 - 0.92 (m, 2H), 0.71 - 0.53 (m, 1H), 0.40 -
0.26 (m, 2H), -0.02 - -0.15 (m, 2H); F NMR (282 MHz, DMSO-ds) & -128.42; MS (ES+) 609.5 (M+Na), (ES-
) 585.5 (M-1), 621.4 (M+C1); 333t 8l [aly = (+) 124.90 [0.27, MeOH]; CaiH3iFNeOs.0.5H000 &l Alxke
AR C, 62.51; H, 5.42; N, 14.11; <21x]: C, 62.58; H, 5.43; N, 13.89.

216 (- O| B FA X zsauow’“xﬂ/i\ P T
(2R, 4R)-N2-(5-((+)-1-opH] te-1-(3-APo] ot ¥ )-3-Alo| SR Z R AL 2 ) -2-FF 2 2 )-4-3}o] =5 A~
NI-(Wzell-1-9) 9] 2 9 -1, 2-tho] 7HE 2~ ofufe] = (26b) o] A%

o 1:
(2R, 4R)-N2-(5-((-)-1-(3-Atol o} =3 d )-3-Ato] F R Z 2 F-1-((R)-1, I-te|H o g Holn| ) L2 7 )-2-Z
Fo2Hd)-4-3lo| EFA-NI- (Y Z&e-1-A) I Z2 ¥l -1, 2-t}o| 7HE 2~ofnfo] = (26a) 9] A%

WS- 19 A 9o AR Bk e wkE 9 999 WS o] g HEDS)=2FSH(10m) F (2R,4R)-
N=-(5-((-)-1-(3-Afolot o d)-3-Ao| FR2 X2 H-1-((R)-1, I-TtelMd g Aol 2) 22 9 )-2-Z F 2 25 d)-
4-3lo]| EE A ¥ F 2] Y -2-7} 2~ olulo] =(21b) (160mg, 0.304 mmol) & 1-o}o] LAlololt ELZEall (61.7mg, 0.365
mio) & WHSAIA, (2R, 4R)-N2-(5-((-)-1-(3-Alolobimdld )-3-AFo| 2 Z 2 E-1-((R)-1, I-Tho| H Dol & A s o}
E)EXE2E)-2-FF 22 d)-4-3)| EEA-NI-(JZERl-1-) 3| Z8] -1, 2-Tt}o] 75 2 o}vfo] = (26a) (196mg,

0.282 mmol, 93% &) WA IAEA AFsY T 'H NMR (300 MHz, DMSO-d;) & 9.69 (s, 1H), 8.55 (s,

1), 8.17 (dd, J=7.7, 2.4 Hz, 1), 8.04 - 7.95 (m, 1H), 7.91 (dd, J = 8.2, 1.4 Hz, 1H), 7.79 (t, J =
1.7 Hz, 1M), 7.77 = 7.67 (m, 2H), 7.58 (m, 1H), 7.54 - 7.39 (m, 5H), 7.21 (dd, J = 10.6, 8.7 Hz, 1H),
7.07 (m, 1H), 5.47 (s, 1H), 5.38 (s, 1H), 4.56 (dd, J = 9.3, 3.9 Hz, 1H), 4.42 (s, 1H), 3.80 (dd, J =
10.3, 4.9 Hz, 1H), 3.64 (dd, J = 10.0, 3.1 Hz, 1H), 2.75 - 2.51 (m, 2H), 2.42 (m, 1H), 2.09 - 2.00 (m,
1), 1.12 (s, 10H), 0.99 - 0.79 (m, 1H), 0.70 - 0.54 (m, 1H), 0.41 - 0.26 (m, 2H), -0.02 - -0.14 (m,

oH); “F NMR (282 MHz, DMSO-d6) & -129.33; NS (ES+) 718.5 (M#Na), (ES-) 694.6 (M-1), 730.5 (WCI); %
st 3]d [aly= (-) 61.3 [0.075, MeOH].

A 20 (2R, 4R)-N2-(5-((+)-1-opW| =-1-(3-Atolob sl d ) -3-Ato| ER TR I T 2 I )-2-5F 2 23| d ) -4-3o| =
EANI-(JZgdl-1-9) 9 22 g-1,2-t}o] 7} = ~olulo] = (26b) 2] A%

22 49 oA 6ol Z)AlE ukel o] sk HCI(0.192mé, 2.299 mmol)S AFR3slo] o ER&(10ml) = (2R,4R)-
N2-(5-((=)-1-(3-AFelol s d)-3-Ale] ZF2 X 2 A -1-((R)-1, 1-tre|H o & dFoln| E) T2 9)-2-ZF 2 2H|d)
—4-3to| EEA-NI-(UGZ&ll-1-9) 9] 2] ' -1, 2-tho] 7Hg 2obmto] =(26a) (160mg,  0.230  mmo) S WHG-AlA
(2R, 4R)-N2-(5-((+)-1-0}r| t==1-(3-Alolop e d )-3-Alo| SR Z 2 A Z 2 ) -2-5 F . 2| d ) -4-3}0] =5 A -
NI-(YZ&all-1-9) ¥ E2 -1, 2-t}o] 715 2~ obwlo] =(26b) (30mg, 0.051 mmol, 22.05% F=&)E WA A=A A
23kt H NMR (300 MHz, DMSO-ds) & 9.63 (s, 1H), 8.53 (s, 1H), 8.13 (d, J = 7.1 Hz, 1H), 8.00 (d, J

= 8.2 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1), 7.87 (t, J = 1.7 Hz, 1H), 7.77 - 7.69 (m, 1H), 7.66 - 7.62
(m, 1H), 7.51 - 7.40 (m, 5H), 7.20 - 7.07 (m, 2H), 5.34 (s, 1H), 4.55 (dd, J = 9.3, 4.0 Hz, 1H), 4.46
- 4.28 (m, lH), 3.81 (dd, J = 10.3, 5.0 Hz, 1H), 3.68 - 3.55 (m, 1H), 2.48 - 2.35 (m, 2H), 2.30 (s,
2H), 2.22 (t, J =8.1Hz, 2H), 2.08 - 1.96 (m, 1H), 1.12 - 0.94 (m, 2H), 0.71 - 0.55 (m, 1H), 0.39 -

0.28 (m, 2H), -0.03 - -0.15 (m, 2H); F NMR (282 MHz, DMSO-ds) & -129.99; MS (ES+) 614.5 (M+Na), (ES-
) 590.6 (M-1), 626.5 (M+C1); 333 3]d [aly= (+) 81.2 [ 0.165, MeOH]; CasHasFN:Os.0.5H,001 thalA AALE
BAX]: C, 69.98; H, 5.87; N, 11.66; ¥<1x]: C, 70.25; H, 5.99; N, 11.44.
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w82 27
HO
L (Ao
N f F
CE HCI

FiC OsgaNH FsC '
ﬂmﬂﬂ@@ﬂ’+\ 2o (40l WA cn

(2R, 4R)-N2=(5-((+)-1-op] te-1-(3-Afol o}l ) -3-APo| SR LR A X R ) -2-5F 2 R ol d ) -4~} o] =5 A]-N1-
4-(EgtolZ2F ez e)dd) v &g d-1,2-to| 7}5 2olulo]| = (27b) o] A%

oA 1:
(2R, 4R)-N2-(5-((+)-1-(3-AFo]ol=Hd)-3-A}o| ER2 2 2 H-1-((R)-1,1-tle|Hd @M FAoln ©) 22 1 )-2-Z
Fo 2Hd)-4-3lo| ZEA-NI-(4-(Egeo| Z2F e 2re ) d) S8 d-1,2-t}o| 71 2ofnfo] = (27a) 9] A%

WA 19 A 9ol ZIAlE wbel Z2 whg 9 9139 2US ol &4 HEZS | =ZFH(10m) T (2R,4R)-
N-(5-((=)-1-(3-Alo]o}mm d )-3-Alo]| F R Z 2 H-1-((R)-1, 1-tpolWEo| & Aol E) T 2 H)-2-ZFQ 23 d )~
4-3}o] EZ2A| 1 Z 8 -2-F} & 2~ olulo] = (21b) (160mg, 0.304 mmol) 4
1-ofo] Atololb E—4-(Egto] ZF ¢ & r e )l A (0.043m¢, 0.304 mmo)S WHS-AIA (2R, 4R)-N2-(5-((+)-1-(3-A}
ojohm¥d)-3-Ato] FRZ 2 -1-((R)-1, 1-tto]videld Advlopr] i) L2 d)-2-5F2 29 d)-4-8Fo] =5 A -N1-
(4-(Exto)ZZ e gve)dd) 928 d-1,2-tho] 7} ~olulo]| = (27a) (161mg, 0.226 mmol, 74.2% F&) ¥4 1L
A=A A2k H MR (300 MHz, DMSO-d6) & 9.69 (s, 1H), 8.76 (s, 1H), 8.04 (d, J = 7.3 Hz, 1H),
7.89 - 7.62 (m, 4H), 7.60 (m, 2H), 7.50 (m, 1H), 7.25 - 7.11 (m, 1H), 7.04 (m, 1), 5.50 (d, J = 5.7
Hz, 1H), 5.35 (d, J = 4.1 Hz, 1H), 4.54 (dd, J = 9.0, 4.7 Hz, 1H), 4.41 - 4.28 (m, 2H), 3.72 (m, 1),
3.52 (m, 1), 2.75 - 2.54 (m, 1H), 2.48 - 2.24 (m, 1H), 1.99 - 1.80 (m, 1H), 1.13 (m, 10H), 1.11 -

1.00 (m, 1H), 0.97 - 0.76 (m, 1H), 0.71 - 0.56 (m, 1H), 0.42 - 0.26 (m, 2H), 0.00 - -0.18 (m, 2H); “F

NMR (282 MHz, DMSO-d6) & -59.80, -128.17; MS (ESt) 736.5 (MtNa), (ES-) 712.6 (M-1), 748.5 (M+Cl); %
3t 3 A [aly= (+) 14.19 [0.155, MeOH].

SA 20 (2R, 4R)-N2-(5-((#)-1-0pr] te-1-(3-Afolob el ) -3-Alo| SR L2 A IR ) -2-5F QL 23 d)-4-8o| =
FA-N1-(4-(Egfo] EF o 2ve) v d )y Eg|d-1,2-t}o] 7} { 2olulo] = (27h) 9] A%

"S- 2l 4o] oA Goll Z|AlE uke} o] sk HCI(0.175mé, 2.101 mmol)S AF&3lo] o€k (10me) = (2R,4R)-
N2-(5-((+)-1-(3-Afolol=d| d )-3-Alo] R Z 2 H-1-((R)-1, 1-tfo|HEod A Aopn &) T 22 )-2-ZF 2 2 Hd)
-4-3}o)| EZA-N1-(4-(Egto] ZF o 2ve)#|d )3 Z | d-1,2-t}o] 7} 2 olmbo] = (27a) (150mg, 0.210 mmo)ZS WY
SAA (2R, 4R)-N2-(5-((+)-1-0}n] -1-(3-Alo]ob | d)-3-Ao| ER X2 L X 2 I )-2-ZF Q 29| d )-4-3}o| ==
A-N1-(4-(Eto] 250 2o ) wd ) v Ea] -1, 2-t}o| 7} ~o}u}o] = (27b) (50mg, 0.082 mmol, 39.0% &)= W
A Az AT HONR (300 Mz, DNSO-ds) & 9.63 (s, 1H), 8.74 (s, 1), 8.02 (d, J = 7.6 Hz,

), 7.86 (t, J= 1.8 Hz, 1H), 7.74 (d, J = 8.5 Hz, 2H), 7.61 (m, 4H), 7.46 (t, J = 7.8 Hz, 1H), 7.12
(d, J =8.0Hz, 2H), 5.31 (d, J = 4.7 Hz, 1H), 4.53 (dd, J = 9.0, 4.9 Hz, 1H), 4.42 - 4.27 (m, 1H),
3.72 (dd, J = 10.1, 5.3 Hz, 1H), 3.57 - 3.45 (m, 1H), 2.42 - 2.15 (m, 5H), 1.97 - 1.77 (m, 1H), 1.09 -

0.92 (m, 2H), 0.70 - 0.55 (m, 1H), 0.41 - 0.24 (m, 2H), -0.02 - -0.14 (m, 2H); F NMR (282 MHz, DMSO-
d6) & -59.77, -128.84; MS(ES+) 632.5 (M+Na), (ES-) 608.4 (M-1), 644.5 (M+Cl1); F3 3A [aly = (+)

94.00 [0.3, MeOH]; CaoH31FNs05.0.5H,091 sl Axkd BAX]: €, 62.13; H, 5.21; N, 11.32; &1 C,
62.54; H, 5.34; N, 11.15.
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[0519]

[0520]
[0521]

[0522]

[0523]

[0524]
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whg-4] 28
HO, HO
<;j1 o F <;th o]
HN/&OHN O Pd/C HN’QOHN O
H
> 2 >
OsN OxgaNH o H,N OsgsNH
25a (+)-0] A Z A 28&()0]@11;&“’{\ 28b (#)-0] A ¢N

(2R, 4R)-N2-(5-((+)-1-o}1] =-1-(3-A}ol o} = H|d )-3-Alo| F R X2 A X 2 3 )-2-ZZ 0 2 3|d )-N1-(4-o}n] =5 d)
—4-3}o| EF AT EE -1, 2-T}o] 7 2 obubo] = (28b) o] A%

GA 1 (2R,4R)-N1-(4-o}m =9 )-N2-(5-((-)-1-(3-Alo| o} = F d )-3-A}o]| F 2 Z 2 H-1-((R)-1, 1-t}o| w El o]
Aol 2) L2 9)-2-FF 0 25 d)-4-slo| =EA| 9] E2]| -1, 2-T}o| FHg 2~ ofulo] = (28a) 9] A==

g

<2 139 @A 20 71AE Axpe] whEbx g 4 ZEbE 10%(30.8mg, 0.029 mml) S FHuj A ALEELe] o g
(20me) & (2R,4R)-N2-(5-((+)-1-(3-A}o]olad )-3-Ate] F 22 28 -1-((R)-1, I-Tho| W A P ol = ) 32
29)-2-EF 29 d)-4-3}| EF A -NI-(4- o ERH ) T E8 -1, 2-T} 0] FHE 2~ ohmlo] =(25a) (200mg,  0.290
mml) & FAslel] oJgh ol o g o] po]ERS] Fhglo] o3 (2R,4R)-N1-(4-o}] = Hd)-N2-(5-((-)-1-(3-A}¢] o}
wHd)-3-Ate] 22X 23 -1-((R)-1, 1-thol v e @ Aoln| £ ) 2 2 9 )-2-EF 2 23| d )-4-3lo| EFA| 9 &8 d -
1,2-t}o] 712 2 ofufo] = (282) (160mg, 0.242 mmol, 84% F&)2 ¥He A o2 ATATH H MR (300
MHz, DMSO-ds) & 9.62 (s, 1H), 8.32 (d, J = 2.2 Hz, 1H), 8.15 (d, J = 7.4 Hz, 1H), 7.98 (s, 1H), 7.79

m}o =

(t, J=1.9Hz, 1H), 7.70 (dd, J =7.2, 1.5 Hz, 1H), 7.63 - 7.55 (m, 1H), 7.50 (td, J = 7.8, 2.3 Hz,
1H), 7.19 (ddd, J = 10.6, 8.6, 2.0 Hz, 1H), 7.11 - 7.01 (m, 3H), 6.46 (dd, J = 8.8, 2.2 Hz, 2H), 5.48
(d, J =1.8 Hz, 1H), 5.29 (dd, J = 4.7, 2.0 Hz, 1H), 4.74 (s, 2H), 4.46 (dd, J = 9.3, 4.0 Hz, 1H),
4.41 - 4.26 (m, 1H), 3.59 (m, 1H), 3.53 - 3.41 (m, 1H), 2.75 - 2.50 (m, 1H), 2.41 - 2.22 (m, 1H), 1.94
(d, J=13.4 Hz, 1H), 1.21 - 1.03 (m, 10H), 0.98 - 0.79 (m, 1H), 0.72 - 0.53 (m, 1H), 0.44 - 0.28 (m,

2H), -0.03 - -0.11 (m, 2H); F NMR (282 MHz, DMSO-d;) & -129.01; MS (ES+) 661.5 (M+1), 683.5 (M+Na),
(ES-) 659.5 (M-1), 695.6 (M+C1); 338t 31d [aly= (=) 21.9 [0.155, MeOH].

GA 20 (2R,4R)-N2-(5-((+)-1-o}1] =-1-(3-A}o] o} d ) -3-Alo| F 2 X 2 A X 2 I )-2-ZF 2 29 d )-N1-(4-0}
v = Hd)-4-3lo] EEA| I B2 W -1, 2-t}o] FH 2ofnlo] = (28b) o] Al

22 49 oA 6ol Z)AlE ulel o] sk HCI(0.208mé, 2.497 mmol)ES AFR3lo] o ER&(10ml) = (2R,4R)-
N1-(4-ob] = d ) -N2-(5-((-)-1-(3-A}ol o} md d )-3-Ale] S 2 L 2 H-1-((R)-1, 1-Tio| oD A golm ) T 2
I)-2-Z 29 214 )4-3}o| =2 T 28 d-1,2-T}o| T} B ~olulo] = (28a) (0. 15g,  0.227  mmd)E  WFSAA
(2R, 4R)-N2-(5-((+)-1-0}r] =~-1-(3-A}o] ol em d )-3-Ale| SR X2 A X 2 H)-2-FF ¢ 2 5 d )-N1-(4-o}1] =¥ d)
-4-3FO| EE AT B2 W -1, 2-T}0] S 2~ obulo] =(28b) (65mg, 0.117 mmol, 51.4% 4~&)E WA wAZA A3k
oh: 'H MR (300 MHz, DMSO-dy) & 9.57 (d, J = 1.8 Hz, 1H), 8.12 (dd, J = 7.7, 2.1 Hz, 1H), 7.97 (s,

M), 7.87 (t, J = 1.8 Hz, 1H), 7.67 - 7.58 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.19 - 7.08 (m, 2H),
7.08 - 7.00 (m, 2H), 6.50 - 6.40 (m, 2H), 5.26 (d, J = 4.7 Hz, 1), 4.75 (s, 2H), 4.45 (dd, J = 9.2,
4.1 Hz, 1H), 4.38 - 4.23 (m, 1H), 3.59 (dd, J = 10.1, 4.9 Hz, 1H), 3.45 (dd, J = 10.0, 3.3 Hz, 1H),
2.41 - 2.27 (m, 3H), 2.23 (t, J=28.1Hz, 2H), 2.00 - 1.86 (m, 1H), 1.02 (m, 2H), 0.72 - 0.54 (m, 1H),

0.39 - 0.27 (m, 2H), =0.02 - -0.14 (m, 2H); 'F NMR (282 MHz, DMSO-di) & -130.17; MS (ES+) 579.5
(M+Na), (ES-) 555.5 (M-1), 593.6 (M+Cl); 3% 3 [alp, = (+) 100.8 [0.25, MeOH]; CsiHa3FNg0;.0.5H001
el AArE BA2: C, 65.83; H, 6.06; N, 14.86; &21x: C, 65.67; H, 5.98; N, 14.58.
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[0526]

[0527]
[0528]

[0529]

[0530]

[0531]

[0532]

[0533]
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W4 29
el
" . b
£ L ey el T HOX)
N COOH I N e de ()
)(,g >l\ WCOOH
oo 0" o EEDQ
o . TEMPO ,g
(rrolg2 20a
29b (+)- Ol'éé‘iﬂ
HO,,, HCl HO,,

F o
)( HN
LA
LD
CN
o= \ '
29¢ (-0 A A )v 29¢ (-)}-0] & A 29e (+)-0] 4 A & CN

CN

(2R, 48)N2-(5-( (+)-1-0hv] s-1-(3-Ato] ohrsl| d )-3-Abo] FRE 2 U X 2 9)-2-F7 9 23 d)-NI-(5-2 2 2] 2]
©-2-91)-4-5F0] =2 A|-4-5] I 3] S 9-1,2-Tho] 712 o}vho] = (29) o] A%

9 10 (R)-1-(tert-F-EA 71 H )4~ 27 28 g -2-7} 22 2H(29a) & Al =%

Eglo] Z R RZolo] 2Atolol 2 AH(51.3g, 221 mmol)S FG3FE 0CoA 9 tho]Z = 2w ER(2023m) & (2R, 4R)-1-
(tert-¥-SA17l 09 )-4-3lo| EEA ¥ 2| -2-7H5- 2 2H(14b) (51g, 221 mmo) 9] &-Ho] TEMPO(1.723g, 11.03
muo) & H7FstaL, 0TColA 30 &< wytelar, shEy A0 2 7F2AZATH. o] vhg EFES E(100m) = 3
AMAIZIAL, 30 E¢F wNkstaL, WF T FFAIA vo|FR2WEE AAGRIT. o] W % 5 OOmM o
g ofAg o] ER A A7|aL, Ato|ES] HEE FIA oAF{AZT. oF{NE Smee] IM HCIE A4
g olAH | EZS REA7]L, E(4 x 200m), F5(100m)E AH e, AxA7|AL, 047% A71a, RAE F
E2AA (R)-1-(tert-F-EA 7 H)-4-L A9 28] U -2-7}2 21 2H(29a) (38g, 166 mmd, 75% F6&)<S WA 1A=
A AEsYT; H MR (300 MHz, DMSO-ds) & 13.00 (s, 1H), 4.53 (m, 1H), 3.82 (dd, J = 18.6, 10.6 Hz,

=
St
H=

1H), 3.66 (dd, J = 18.4, 4.4 Hz, 1H), 3.44 (s, 1H), 3.12 (m, 1H), 1.40 (s, 9H); MS (ES-) 228.2 (M-1),
457.3 (2M-1).

A 20 (2R,49)-1-(tert-F-EA 7R H )-4-3} 0] E 2 A -4-7| I I Z 2| d-2-7} =2 AH(20h) &) A =
THF(20m) & (R)-1-(tert-F-SA|7}Hd)-4-2 49 S8 H-2-7} 52 4H(29a) (1.45g, 6.33 mmo) 9] &S Hdw}
v BErto]=9] 1.0M &N (17.40m¢, 17.40 mm) el 0ColA A7 sldct. o] whs E3HES 0TA 208 5

oF wwksta, ¥3} AU RF(15m) o2 HkE FX 7|3, JF F FFAA 77 EWE AASAL. o
EFES olg ofAEHCIE(50m) St IM HCL(20me) kol EHiAIATE. F7] & EA7|a G442 Al s

=

111
}1] A, olo off

ZAZ1aL, A7) AL, 26mle] EXo® FHFA||AL, §AS wEtHA FAAH(70ml) o7 S| A A F T}, OVJ
AS Ao os FHela Aare g AHEL, AF F AXAA (2R,45)-1-(tert-F-EA7LH Y )-4-3l o] ==A]
~4-¥d %) 2 2] T -2-7F 2 2 2H(20b) (900mg, 2.93 mmol, 46.3% &)< vre A mA=A Ss9th: H MR

(300 MHz, DMSO-ds) & 12.47 (s, 1H), 7.53 (d, J = 7.7 Hz, 2H), 7.41 (¢, J= 7.5 Hz, 2H), 7.33 (g, J =

7.1, 6.5 Hz, 1H), 5.59 (s, 1H), 4.47 - 4.29 (m, 1H), 3.76 - 3.55 (m, 2H), 2.74 - 2.61 (m, 1H), 2.31
(dd, J = 12.8, 6.7 Hz, 1H), 1.56 - 1.40 (m, 9H); MS (ES+) 330.3 (M+Na), (ES-) 306.3 (M-1); %3} 34
[alp= (+) 38.43 [0.255, MeOH].

Al 30 (2R, 49)-tert-F¥ 2-(5-((-)-1-(3-A}o]o}l=dd )-3-APo| 22 Z 2 H-1-((R)-1, I-t}o| v & o & Ad o} 1]
E)Z2)-2-EF 2 d7lR Y )-4-3lo]| EEA -4-H I F] E2H-1-FHE A H 0] E@29¢c) 9] Al*

HS-2] 19 @Al 109] 71" ble 2 wke 9 999 FAS o]RaA g 2-o| EAHEU-1(2H)-7FE A )
O] E(402mg, 1.627 mm)Z AF&3te] HEZ}IEo| =2 FT(75m) F (2R,4S)-1-(tert-F-SA|7lH.d )-4-38}o] = A
—4-3d 9] &2 d-2-7H5 A 4H(29b) (500mg,  1.627 mmol), (R)-N-((=)-1-(3-o}v]m~4-5F 2 23 )-1-(3-Ato] o}

_94_



[0535]

[0536]

[0537]

[0538]

SS90l 10-2696432

Hd)-3-Alol S22 AL 2 )-2-t|& ¥ 2 f-2-dFolu}o] = (4e) (673mg, 1.627 mmo)E RESAIZ]aL EA] 2
AZvlE a3 (A7 25g, FEEZEZ = (MA 80 0 WA 100%= £8])dd 93 AA o (2R,4S)-tert—-5-

2-(5-((-)-1-(3-Atelol=d|d)-3-Ato] E2 X2 2L -1-((R)-1, I-tfol v Eddd Aol ) 22 4 )-2-FF 27 d
TR Y ) -4-3}o| EEAA4-H DT E 2| I -1-7}5 2 g o] E (29¢) (345mg, 0.491 mmol, 30.2% &) WA uAZA
AZ3T: H NR (300 Mz, DMSO-ds) & 9.78 (2s, 1H, &HMo]AAA), 8.40 - 7.98 (2m, 1H, FHo]H=

Ay, 7.77 (m, 1), 7.72 (m, 1H), 7.64 (m, 1H), 7.58 - 7.46 (m, 3H), 7.37 (m, 2H), 7.33 - 6.99 (m, 4H),
6.00 (2s, 1H, 3] dEA), 5.48 (2s, 1H, F|Hold&A), 4.66 - 4.30 (m, 1H), 3.82 - 3.53 (m, 2H),
2.80 - 2.55 (m, 2H), 2.33 - 2.14 (m, 1), 1.32 (2s, 9H, 3 Ho]ddA]), 1.14 (2s, 10H, §111°]**Xhﬂ)

1.00 - 0.75 (m, 1H), 0.71 - 0.52 (m, 1H), 0.44 - 0.26 (m, 2H), 0.01 - -0.17 (m, 2H); F NMR (282 MHz,
DMSO-d;) & -128.69, -129.87; MS (ES+) 725.5 (M#Na), (ES-) 701.6 (M-1), 737.5 (M+Cl1); 3% 3|H [alp=

(=) 71.10 [0.09, MeOH].

W7 40 (2R,48)-N-(5-((-)-1-0} ] 3e-1-(3-AFo] ool )-3-Al o] SR TR A % 2 9)-2- 50 2 o] )-4-Fo] =%
A-4-5] 5] E 2] -2-7} 4 ofvto] = (20d) o] A%

WEerS A HCI(2.383me, 7.15 mmol) 3 (2R,4S)-tert-38 2-(5-((-)-1-(3-Alolo} = d)-3-Alo| F R I ZH-1-
((R)-1,1-telme g Aol ) 22 9 )-2-FF L2 7} B YU )-4-3lo| EEA -4-H DI E2|d-1-7H5 4

©]E(29¢)(335mg, 0.477 mmo))E RHEAIZ]GL UhA] §R&2] 49 GA 6o 714l vk 22 A9 B AAE 3
3ko] (2R,49)-N-(5-((-)-1-o}v] e-1-(3-Atolof i )-3-Alo| F R L2 A X 2 )-2-FF 0 2 H| d ) -4-3} o] =FA] -
4~ D7) 2] Bl -2-7} 2 ~o}v}o| =(20d) (260mg, 0.455 midl, 95% &)= WAl wA|ZA AFaScH H MR (300
MHz, DMSO-ds) & 10.56 (s, 1H), 10.26 (s, 1H), 9.45 (s, 3H), 8.78 (s, 1H), 7.90 (m, 2H), 7.86 (m, 1H),

7.72 - 7.63 (m, 2H), 7.57 - 7.51 (m, 2H), 7.49 - 7.24 (m, 5H), 5.88 (s, 1H), 4.72 (m, 1H), 3.60 - 3.41
(m, 3), 2.79 (t, J =12.4 Hz, 1), 1.26 - 1.14 (m, 1H), 1.14 - 1.01 (m, 3H), 0.82 - 0.59 (m, 1H),
0.48 - 0.32 (m, 2H), 0.11 - -0.06 (m, 2H); 19F NMR (282 MHz, DMSO-ds) & -123.49; MS (ES+) 521.5

(M+Na), (ES-) 533.5 (M+C1); 33t 31 [aly = (=) 56.67 [0.18, MeOH].

GA 50 (2R,49)-N2-(5-((+)-1-o}m] k=-1-(3-Atolol i d)-3-Alo] R T 2 AT 2 H )-2-ZF 2 27 d)-NI-(5-F
2218 ¢-2-Y)-4-3to| = 2N A4-F D1 E ¢ -1, 2-t}o] 7} = ~ofufo] = (29e) o] A F

2] 132 @A 3ol ZiAE Aol whEhd FEAPGEE(3.46me, 3.46 mmo)S B7|EA AE3le] H Egs)ol
ER2FTHCm) F (2R, 49)-N-(5-((-)-1-o}H| =-1-(3-Afol ot d ) -3-Ao| SR 2 X 2 3 )-2-EF 0 23 d )-
4-3to] =2 A -4-H I 9] Z 2] d-2-7} & ~obubo] =(29d) (99mg, 0.173 mmo)E Fd 5-FE 23 2jd-2-d7lute o] E
(43.1mg, 0.173 mmol)Q]— HFS A7) ZefA] 2 FRetEadd(Aesta 12g, FEEZE F 0-100% (MA-80= &
Z)oll 93 GA Foll (2R,45)-N2-(5-((+)-1-0}m] :=-1-(3-A}o]o} ¥ )-3-AlO]| SR LR H I 2 H)-2-ZFQ 2 ¥
)-NI-(-F 2232 d-2-U)4-3lo] EZ A -4 d I E| -1, 2-T}0]| 7} 20t o] = (29¢e) (65mg,  0.100  mmol,
57.5% &) MM uAZA Ae-skdtl; 1H NMR (300 MHz, DMSO-ds) 6 9.74 (s, 1H), 9.24 (s, 1H), 8.30

(dd, J = 2.7, 0.8 Hz, 1H), 8.11 (d, J = 7.6 Hz, 1), 7.91 (dd, J = 9.1, 0.8 Hz, 1), 7.87 (¢, J = 1.7
Hz, 1H), 7.81 (dd, J = 9.0, 2.6 Hz, 1H), 7.68 - 7.61 (m, 2H), 7.54 (dt, J = 6.6, 1.3 Hz, 2H), 7.47 (t,
7.8 Hz, 1H), 7.42 - 7.34 (m, 2H), 7.33 - 7.26 (m, 1H), 7.20 - 7.11 (m, 2H), 5.95 (s, 1H), 4.71 (d,
8.5 Hz, 1), 4.02 - 3.96 (m, 1H), 3.90 (d, J = 10.5 Hz, 1H), 2.68 (dd, J = 13.2, 9.7 Hz, 1H), 2.34
(s, 20), 2.34 - 2.18 (m, 3H), 1.11 - 0.95 (m, 2H), 0.74 - 0.54 (m, 1H), 0.39 - 0.29 (m, 2H), -0.01 -

-0.11 (m, 2H); F NMR (282 MHz, DMSO-ds) & -129.26; MS (ES+) 653.5 (M+1) 675.4, 677.5 (M+Na), (ES-)

651.5, 653.7 (M-1), 689.5 (M+C1); IR (KBr) 2229 cn 5 87 [aly, = (+) 80 [0.295, MeOH].
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294 (-1-0] 4 A Al CN 302 (+)- o] 4 A 1] 305(*%0115'%‘; /
Cl

(2R,4S)-N2-(5-((+)-1-o}] :=-1-(3-A}o] o} H d )-3-Alo| SR L2 AL 2 9)-2-FF 0 2 d)-NI-(4-FZZHd)
-4-3}o] EF A -4-H ¥ Z 2] Y1-1, 2-t}o| FHE ~olulo] =(30a) E (2R,45)-N1-(4-F 22 d)-N2-(5-((+)-1-(3-
(4-E22d) ol )-1-(3-Atol o d)-3-Alo] SR LRI X 2 9 )-2-FF 0 2 d )—4-5lo| =FA|-4-7d

3 28 gl-1,2-t}o| FHE olulo] = (30b) 9] A=

A 9 WA 1o ZlAE Hxbol webd o] FRZ 2 EH(10m) F (2R,4S)-N-(5-((-)-1-o}n] =-1-(3-A}o] o}
Hd)-3-Alo] 2222 A X 2 3)-2-FF 0 23| d )-4-3} 0| EFA| 4-7 d I | H -2~} 2~ obuto] =.(29d) (150mg,
0.262 mu)E 4-F 22 olo] AAlolo}|o] E(1n)(0.034ml, 0.262 mml) = FEMXNIER(5.25md, 5.25 mmol)
o NFEAI7| L A ol d7]E AFTsST:

1. (2R,45)-N2-(5-((+)-1-o}n] :=-1-(3-Ato]o} =W d)-3-Alo| FRZ 2 U X 2 H)-2-Z T2 29| d)-NI-4-FEZ
Hd)-4-3}o] E2A|-4-H D 9] S| -1, 2-T}o] 7} 2 ofnlo] =(30a) (65mg, 0.100 mmol, 38.0% 5~&)S WA uA =
A Az H NR (300 MHz, DMSO-ds) & 9.69 (s, 1H), 8.53 (s, 1H), 8.14 (d, J = 7.5 Hz, 1H), 7.88
(t, J=1.7 Hz, 1H), 7.64 (m, 2H), 7.60 - 7.53 (m, 4H), 7.48 (d, J = 7.8 Hz, 1H), 7.45 - 7.35 (m, 2H),

7.33 - 7.25 (m, 3H), 7.18 - 7.10 (m, 2H), 5.97 (s, 1H), 4.76 - 4.60 (m, 1H), 3.93 (d, J = 10.2 Hz,
1H), 3.83 (d, J = 10.1 Hz, 1H), 2.72 (dd, J = 13.2, 9.5 Hz, 1H), 2.35 - 2.21 (m, 5H), 1.10 - 0.96 (m,

9H), 0.71 - 0.56 (m, 1H), 0.40 - 0.28 (m, 2H), -0.00 - —0.11 (m, 2H): F NMR (282 MHz, DMSO-d;) &

-129.82; MS (ES+) 674.5, 677.5 (M+Na), (ES-) 650.5, 652.0 (M-1), 686.5, 688.6 (M+C1); IR (KBr) 2229cm-
1; 33 314 [aly, = (+) 87.5 [0.32,MeOH]; CaHasCIEN;O5 0.25H,000 el AlAbEl BA1%]; C, 67.68; H, 5.45;

N, 10.67; #<¢1x]: C, 67.73; H, 5.53; N, 10.51.

2. (2R,45)N1-(4-ZF2=2HD)-N2-(5-((+)-1-(3-(4-Z 22 A ) $d o] £ )-1-(3-Alo| o} = FH| d )-3-Alo] F2 T &
HE29)-2-ZF 2 29 d)-4-3Fo| EF A 4-H 3| E 2Tl -1, 2-T}o| FHE 2~ 0}u}o] = (30b) (68mg, 0.084 mmol, 32.2%
:;:

)2 WA R 2A AETHIT; H NR (300 MHz, DMSO-ds) & 9.73 (s, 1H), 8.85 (s, 1H), 8.55 (s,

m:{o

1), 8.20 - 8.10 (m, 1H), 7.80 (s, 1H), 7.67 (m, 2H), 7.58 - 7.49 (m, 5H), 7.43 - 7.18 (m, 10H), 7.14
(s, 1), 7.08 (s, 1H), 5.96 (s, 1H), 4.68 (d, J = 9.6 Hz, 1), 3.93 (d, J = 10.2 Hz, 1H), 3.83 (d, J =
10.1 Hz, 1H), 2.80 - 2.61 (m, 3H), 2.30 (d, J = 13.6 Hz, 1H), 1.11 - 0.91 (m, 2H), 0.74 - 0.57 (m,

1), 0.42 - 0.29 (m, 2H), -0.01 - -0.13 (m, 2H); 'F NMR (282 MHz, DMSO-ds) & -129.16; NS (ES+) 827.5,
828.6 (MtNa), (ES-) 803.5, 805.4 (M-1), 839.5, 840.6 (M+C1); IR (KBr) 2229 cm-1; 38t 3|d [aly) = (+)
52.0 [0.25, MeOHI; CiyHsoCloFNgO,.0.75H,000 tisl AAbe #A41%]: C, 64.51; H, 4.98; N, 10.26; &<1X]: C,
64.49; H, 5.06: N, 9.99.
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sr2-Hg =2 H-—2-dwontol =

X
5
N BusSnH \b SN N \
‘ =N =N a B
THOIPr)y ==
31a 31b

314 (+) ol 4 WA

L
31e (+) O] 2 A F 3700 32 A
29 (+)0] 4 ;q]l EEDQ

Site;

M
MesSi~ U
F

31i(-0]-4 E A

(2R,48)-N2-(5-((-)-1-o}H| :=-3-Alo| FR2 =2 H-1-(F g d-2-¢) L2 H)-2-EF L2 d)-NI-(4-F=2 29 d)-
4-3le) =B A ~4-v D 9] F 8] H-1,2-t}o] 7 olupo] = (311) 9] A%

GA-1: (E)-3-Ato]ZF2Z2d-1- (I g d-2-Y) T2 Z-2-¢1-1-= 31b)9] A=

0CE ¥2¥ vlerL(636m) 5 2-obAEl a2l (31a)(53g, 438 mmo) o] wykgl folo] Apo]F &I 2 g ~et)
alo]=(52.8m¢, 700 mmo) = 443 #&5}713(11% | 88ml, 88 mmol)S H7FSFRT. o] WHEES I

°oF JteAFAT. o] MEES HF F FFAA HEES AASUT. 24 IAE od OMlEﬂo}
of &afAl7]a, =(500me), °ﬂ¢(200m/a)f; xﬂﬂoh AZA 7|5, AHA7aL, g F

22 Y-1-(9) 8 9-2-9) T2 -2-¢1-1-(31b) (80g, 462 mnd, 1068 8)8 AFaHH o0, o] e e B
A IR AREEATE. BAE AES FUAl ZE IEvEaHE AR, @ F olE ofAlEHClE 0 U
A 10092 geDel ol@ xAe] kel AAld] s Axskch; H NR (300 Mz, DNSO-di) & 8.80 - 8.68

(m, 1H), 8.07 - 7.98 (m, 2H), 7.74 - 7.63 (m, 2H), 6.63 (dd, J = 15.5, 10.4 Hz, 1H), 1.93 - 1.76 (m,
1H), 1.08 - 0.98 (m, 2H), 0.84 - 0.71 (m, 2H).

GA-2: 3-APel SR 2 -1-(Fd-2-¢) 22 3-1-2@lc) 9 Ax

oA Ertol EF ( 829mfz) % (E)-3-Alo) Rz 28-1-(98d-2-Y) T2 Z-2-41-1-2(31b) (80g, 462 mmol) 2] nL¥k
H gdlo| Egfo]Rg v (256ml, 924 muo)S H7FSFAL, 9AZE Bt THE EFAIZAT. o] HFES HARoR
YAN7L, FES —Eﬂﬂ A AT, oMHEYELZS AF F sFA7]L, Aoz FAE ZEA 28 A=2nE
a9 (Aggta, @4k F odE oA EHCIE 0 WA 100%= &)l o3 HAAA 3-AtolERz2d-1-(F g -
2-A) T2 H-1-2(31c)(17.2g, 98 muol, 21.25% &)L S UdZA AFstgct.

HONMR (300 MHz, DMSO-ds) & 8.94 (dt, J = 4.7, 1.5 Hz, 1H), 8.19 (m, 2H), 7.87 (m, 1H), 3.46 (td, J =

7.2, 2.0 Hz, 2H), 1.74 (qd, J = 7.2, 2.1 Hz, 2H), 1.03 - 0.87 (m, 1H), 0.59 (m, 2H), 0.30 - 0.20 (m,
2H).

GA-3: (+)-N-(3-Ale]E 2z z2ad-1-(Fgd-2-d)Zz2d g d)-2-v & Z 2 5-2-A Folnlo] = (3B1d) 2] A%

A2 19] SA-30] 7" A 2 A do] wEkA HEZSto| B2 F T (220m) F 3-AM|EFRE 2 -1-(3 g
H-2-) X2 F-1-2(31c)(15.2g, 87 mm)S (S)-2-vwE X2 g-2-dFolnlo]=(12.62g, 104 mmol) E E|Ego}
|22 A EEHT(51.2m0, 173 muo)€F WHEAIA (H)-N-(3-Ato] ZFRZZ 2 -1-(Fgd-2-d) 22 P 2] d)-2-v &

32 y-o-d yojulo] =(31d) (11.65g, 41.8 mmd, 48.2% 48)2 34 odzA #¥akich: H NR (300 Mz,

T

[

|
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DMSO-ds) & 8.70 (dt, J = 4.7, 1.4 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.94 (td, J = 7.6, 1.7 Hz, 1H),

7.56 (ddd, J = 7.5, 4.7, 1.4 Hz, 1H), 3.53 (m, 1H), 3.41 - 3.35 (m, 1H), 1.49 (q, J = 7.5 Hz, 2H),
1.25 (s, 9H), 0.81 - 0.65 (m, 1H), 0.44 - 0.28 (m, 2H), 0.03 (m, 2H); MS (ESt+) 279.3 (M+l), 301.3
(M+Na); 338 34 [aly = (+) 50.8 [2.64, MeOH].

A4 (S)N-((H)-1--opHe-4-FF 2 29 d)-3-Ate] R 2R A -1-(J 2| d-2-) 22 ) -2-r g 2 2 9-2-4
Popufol =(31le) L (S)-N-((-)-1-(3-0}H] =~4-ZF 2 2 ¥ d)-3-Alo| F 2T 2 g -1-(Jgd-2-¢)Z 27 )-2-1 &
X 2 3-2-dFolnfo] = (31f) 9] AF

w22l 19] oA 4o ZAlE Aol wElA EFQA(400m) 5 (+)-N-(3-Alo]F R 2g-1-(Jgd-2-¢)zag
d)-2-m e I 2 3-2- Wolu}o] = (31d) (12.665g, 45.5 mml) S (3-(H] A (Eglo|wgd A& )o}n] i )-4-ZF 2 2 5
Duladlg BRelo]=(1c)(142m8, 114 mmo)e] A EA AxE LA} w3 A7) 3 %—EHA] Zel AZnEE T
(A7, 120g, 34t 5 olE ofAElo]E 0 WA 60 WA 100%=2 &&])ol 23+ AAl Zo 715 Al&sAi:
1. (S)-N-((+)-1-(3-o M =—4-ZF o 2| d)-3-Alo]| FR 2 -1-(7) g g-2-) T2 F )-2-v| & = Z gF-2-A 7l o}
nlo]=(31e)(10g, 25.7 mudl, 56.4% &)2 WA mAZA AT H MR (300 Miz, DMSO-ds) & 8.52

(dt, J=4.6, 1.5 Hz, 1H), 7.73 (td, J =7.8, 1.9 Hz, 1H), 7.26 (ddd, J = 7.5, 4.8, 1.0 Hz, 1H), 7.07
(dt, J=18.0, 1.1 Hz, 1H), 6.88 (dd, J = 11.3, 8.5 Hz, 1H), 6.78 (dd, J = 8.8, 2.4 Hz, 1H), 6.43 (ddd,
J =18.6, 4.3, 2.3 Hz, 1H), 6.09 (s, 1H), 5.09 (s, 2H), 2.56 (m, 1H), 2.45 (m, 1H), 1.29 - 1.15 (m,

1H), 1.10 (s, 9H), 0.63 - 0.42 (m, 2H), 0.35 - 0.23 (m, 2H), -0.07 (m, 1H), -0.20 (m, 1H); F NMR (282
MHz, DMSO-ds) & -137.14; MS: (ES+) 412.4 (M+Na), (ES-) 388.4 (M-1), 424.4 (QM+Cl); 333} 3|d [aly =

(+) 136.36 [0.55, MeOH].
2. (SN-((-)-1-(3-oh e~4-FF 23| d)-3-Ale] FRZ 2 I -1- (g d-2-Y) 22 F)-2-v P Z 2 g-2-d 7o}
mo] = (31£)(300mg, 0.770 mmol, 1.693% &) WA A=A AFsAch H MR (300 Miz, DNSO-d;) 6 8.53

(ddd, J = 4.9, 1.9, 0.9 Hz, 1), 7.71 (td, J = 7.7, 1.8 Hz, 1H), 7.35 - 7.09 (m, 2H), 6.85 (dd, J =
11.3, 8.5 Hz, 1H), 6.71 (dd, J = 8.8, 2.4 Hz, 1H), 6.41 (ddd, J = 8.5, 4.3, 2.4 Hz, 1H), 5.82 (s, 1H),
5.06 (s, 2H), 2.55 (d, J = 8.5 Hz, 2H) 1.13 (s, 9H), 1.08 - 0.96 (m, 1H), 0.81 (m, 1H), 0.61 (m, 1H),

0.38 - 0.29 (m, 2H), -0.10 (m, 2H); F NMR (282 MHz, DMSO-ds) & -137.42; MS (ESt) 390.4 (Mtl), 412.4
(MNa), (ES-) 388.4 (M-1), 424.4 (M+C1); 338 3 [alp = (=) 3.28 [0.305, MeOH].

A5 (2R,4S)-tert-F8 2-(5-(3-A}o)|EF2Z 2 H-1-((S)-1,1-To| W Ho & d P oln = )-1-(F g -2-Y) =T 2
2)-2-ZF L2 H IR Y )43} EF A -4-H T Z 2| W -1-7H5 g 0] EQlg) o] A=

Hh3-21 19 A 109 71A1E viel 2E v 2 93y 210E ol&EA dd 2-dE5AFEH -1 -7 A E
o|E(127mg, 0.513 mmo) S A}&-3}o] BlEgtslo]=2F e (20m) F (2R,49)-1-(tert-F-EA| 7 R Y )-4-3lo| =5 A
-4-9d 9 F2| d-2-7H5 A 2H29b) (158mg, 0.513 mmol), (S)-N-((+)-1-(3-¢}H| =~4-ZF Q2 27 d)-3-Alo| S22
2d-1-(Fgd-2-d) 22 g)-2-Hd T2 H-2-A Y ojuo] = (3le) (200mg, 0.513 mml)E WHEAIZ]L Al ZH
ARvtE a7 (A7 25g, FREE ZF (MA 80 0 WA 100%= &2))d 3 AA T (2R,4S)-tert- T%
2-(5-(3-Ao|F2 28 -1-((S)-1, I-the| e Polu = )-1-(F g d-2-d) 222 )-2-EF S 2| d 7}vl =
-4-3lo| EEA-4-F D I E T -1-7H5 A g o] E(31g) (130mg, 0.191 mmd, 37.3% F&)E WA A=A AlE 6}31
o H NMR (300 MHz, DMSO-ds) & 9.71 (2s. 1H, 3| Ae]AAA). 8.54 (2d, ] = 4.8 Hz, 1H, FAo|HAA),

8.37 - 8.04 (m, 1IH), 7.75 (m, 1H), 7.59 - 7.44 (m, 2H), 7.37 (m, 2H), 7.33 - 7.23 (m, 1H), 7.23 - 6.94
(m, 2H), 6.14 (m, 1H), 5.95 (2s, 1H, 3| Ho|dAA), 4.44 (m, 1), 3.67 (s, 2H), 2.79 - 2.51 (m, 5H),
2.23 (m, 1H), 1.33 (23 OH, 3HelddA), 1.11 (s, 10H), 0.67 - 0.46 (m, 2H), 0.31 (m, 2H), 0.01 (m,

1H), -0.18 (m, 1H); F NMR (282 MHz, DMSO-d;) & -128.48, -129.79; MS (ESt+) 679.6 (M+1), 701.6 (M+Na),
(ES-) 677.7 (M-1), 713.6 (M+Cl).

©7-6: (2R, 45)N-(5-(1-0hv] m-3-Afo] F 22 23 -1-(F 2| @-2-) X 2. 9)-2-F7 6 2.5 d)-4-3} o] =5 4] -4-7]
93] S ¥-2-7H3 2ofrto] = (31h) 9] A%
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WEr2d HC1(0.614me, 1.841 mml) 3 (2R,4S)-tert-H8 2-(5-(3-A}o]EF2 X2 -1-((8)-1,1-Tro| W o &l 4
ol =)-1-(F g d-2-d) T2 H)-2-ZF 2 2| I 70l R YU ) -4-3}o] EEA|-4-3 d 7] &2 - 1-7}5 2 ) o] E Blg)
(125mg, 0.184 mmo) & WHSAIZIZL }A] wbE-2] 49 ©A] 6o 7|AE vie} 22 AaY 2 AAE Fsto
(2R, 4S)-N-(5-(1-o}m =-3-Ato]| FR 2 -1-(T g g-2-U) T 23)-2-Z F 0 2 7|d )-4-3} 0| E2ZA|4-7| d 9] &

2] ¥ -9-7} 5 2oluo] = (31h) (106mg, 0.182 mmol, 99% F&)2 vMe Z-A 1A= A A2kt H NIR (300 Miz,
DMSO-ds) & 10.61 (s, 1H), 10.29 (s, 1H), 9.06 (s, 3H), 8.96 - 8.78 (m, 1H), 8.74 (m, 1H), 8.10 - 8.02
(m, 1), 7.96 (t, J=7.8 Hz, 1), 7.65 - 7.56 (m, 2H), 7.56 - 7.35 (m, 5H), 7.31 (s, 1H), 4.77 (m,
1H), 3.94 - 3.50 (m, 5H), 2.97 - 2.75 (m, 1H), 1.39 - 1.20 (m, 1H), 1.16 (m, 20), 1.14 - 1.06 (m, 2H),

0.75 (m, 1H), 0.46 (m, 2H), 0.27 - -0.13 (m, 2H); "F NMR (282 MHz, DMSO-ds) & -123.51; MS (ES+) 475.5
(M+1), 497.5 (M+Na), (ES-) 473.6 (M-1), 509.5 (M+Cl).
A7 (2R,45)-N2-(5-((-)-1-o}n| =-3-Alo] F R Z 2 A -1-(FHPd-2-I) T2 H)-2-ZTF 2 2Hd)-NI-(4-F &
2Hd)-4-5fo] =2 A -4-H| d 9] 8] -1, 2-T}o| 7} ~ofufo] = (311) o] A%
w82 19 &7 9o Z1AE Axle] wEbd tho]lFR2H e (10m) & (2R,4S)-N-(5-(1-o}n| e-3-Alo]| F R T 7
-1-(F g Y-2-) L2 9)-2-EF 2 23 )-4-3}o]| EE A -4-3 I 3] & 2] Y -2-7} 5 2 ofvlo] = (31h) (50mg, 0.086 m
) E 4-ZF22HY olo]iAlolold|o]E(1n)(10.964L, 0.086 mml) = FEAIEFI wrSA1A Zgr] 23 3
ZHEOHI(FREEF T MA 80o.2 &A1 7]= A7 12g)o] 9fgk HA Fo (2R,4S)-N2-(5-((-)-1-o}7]
w-3-AlelFRE 2 -1-(M Y d-2-9) L2 ) -2- 27 e 29 d)NI-(4-F 223 )-4-8lo| == A -4-s D] E2l 1
~1,2-tho] 7}E 2ofubo] = (311) (36mg, 0.057 mudl, 66.9% F8)= 3w A=A AEatch; H NMR (300 MHz,
DMSO-ds) & 9.64 (s, 1H), 8.53 (s, 1H), 8.48 (dt, J = 4.5, 1.5 Hz, 1H), 8.18 (dd, J = 7.8, 2.2 Hz,

), 7.70 (td, J =7.7, 1.9 Hz, 1H), 7.60 - 7.51 (m, 5H), 7.39 (t, J = 7.5 Hz, 2H), 7.33 - 7.26 (m,
), 7.21 - 7.06 (m, 3H), 5.98 (s, 1H), 4.68 (dd, J = 9.6, 2.8 Hz, 1H), 3.93 (d, J = 10.1 Hz, 1H),
3.82 (d, J=10.1 Hz, 1H), 2.72 (dd, J = 13.1, 9.7 Hz, 1H), 2.40 - 2.21 (m, 5H), 1.04 (m, 2H), 0.70 -

0.55 (m, 1), 0.40 - 0.26 (m, 2H). -0.01 - -0.12 (m, 2H):; "F NVR (282 Miz, DMSO-ds) § -130.30; NS
(ESt) 650.5, 651.4 (MtNa), (ES-) 626.5 (M-1), 662.6, 664.5 (M+Cl); 38 34 [a]y, = (-) 56.25 [0.16,
MeOH] .

e 32

OH wy, E
HOL., [:::E?i] i
5 " NNy
i :; (_
NH
U o=
== NH
Cl B
N N

31h (ol B @A

(2R,4S)-N2-(5-((+)-1-o}H| =-3-Afo] F R X 2 A -1- (I g d-2-%) 22 A )-2-FF 0 29 d)-NI-(5-F 2 =9 g d-
2-)-4-3lo| EFA-4-A ] EE]d-1,2-tho| 7R 2olmto] =(32a) R (2R,4S)-N1-(5-Z 2= d-2-¢)-N2-
(5-(1-(3-(5-Z2 29 g P-2-Y) o] T )-3-Alo]| ZFR T2 I -1-(F g U-2-A) T2 F)-2-ZF 9 2 5'd )-4-35}0]
EEA4-H 9 E2 -1, 2-tfo| FHT 2~ofwo] E(32b) o] A=

Hhg-2] 139 @A 3o Z]AlE EHAle| wEld FEMUEFS AVIRA AMESe] HEGSo|m2H A (10m) T
(2R,4S)-N-(5-((-)-1-o}| =-3-Alo] E R L2 -1-(F g d-2-Y) 22 )-2-FF 27 d )-4-3lo] EF A -4-5|d
¥ E 2 -2~} 2~0kvlo]| = (31h) (50mg,  0.086 mm)E  #Hd 5-FZZ32d-2-A 78l o] E(13b)(21.29mg,
0.086 mmd)$} WFEA|7| ZEA] Z2dE F2ulEadd (A A 12g, S22E F 0-100% (MA-802 &g])e] <
gk A Fo s71E AT

LS mA @A (2R,49)N2-(5-((+)-1-0}v] w-3-Alo] 22 22 A-1-(7] 2 ¥-2-2) T2 7)-2-EF 0 25
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D)NI-(5-F 22929 -2- ) ~4-3l o] EH A ~4-3 D ¥ Z 2 9 -1, 2-T}o| 7} 2~ofmpo] = (322) (29mg,  0.046  mnd,
53.8% 4=&); 1H NVR (300 MHz, DMSO-ds) & 9.70 (s, 1H), 9.23 (s, 1H), 8.56 - 8.41 (m, 1H), 8.30 (d, J

= 2.7 Hz, 1), 8.21 - 8.07 (m, 1H), 7.92 (d, J = 9.1 Hz, 1H), 7.81 (dd, J = 9.0, 2.7 Hz, 1H), 7.70
(td, J =7.7, 1.9 Hz, W), 7.54 (d, J = 7.8 Hz, 3H), 7.38 (t, J = 7.5 Hz, 21), 7.29 (m, 1), 7.13 (m,
30), 5.96 (s, 1H), 4.77 - 4.66 (m, 1), 4.00 (d, J = 10.5 Hz, 1H), 3.90 (d, J = 10.4 Hz, 1H), 2.68
(dd, J =13.2, 9.6 Hz, 1), 2.38 - 2.32 (m, 3H), 2.34 - 2.22 (m, 2H), 1.12 - 0.94 (m, 2H), 0.70 - 0.54

(m, 1), 0.40 - 0.25 (m, 2H), 0.00 - -0.15 (m, 2H); F NMR (282 MHz, DMSO-ds) & -129.71: NS (ES+)
629.5 (Mt1) 652.5 (M+Na), (ES-) 627.5, 628.5 (M-1); 3% 3 [alp = (+) 14.81 [0.27, MeOH].

2. WA wA A (2R,49)-N1-(5-F 229 2P -2-9)-N2-(5-(1-(3-(5-F 2 29 2| J-2-% ) §-7 0] 1 )-3-A} 0]
FRIRG-1-(Id-2-) 22 )-2-F F L2l ) 4-3fo| EF A -4~ d v 2| -1, 2-Tfo] 7h 2ofuho] = (32
b)(10mg, 0.013 mmol, 14.90% =%); 1H NMR (300 MHz, DMSO-ds) & 9.88 (s, 1H), 9.69 (s, 2H), 9.24 (s,

1H), 8.62 (d, J = 4.9 Hz, 1H), 8.34 (d, J = 2.6 Hz, 1H), 8.29 (d, J = 2.6 Hz, 1H), 8.25 (d, J = 7.4
Hz, 1), 7.92 (d, J = 9.0 Hz, 1H), 7.85 - 7.67 (m, 3H), 7.53 (d, J = 7.6 Hz, 2H), 7.37 (m, 3H), 7.26
(m, 3H), 7.14 (m, 2H), 5.92 (s, 1H), 4.71 (d, J = 8.5 Hz, 1H), 4.00 (d, J = 10.5 Hz, 1H), 3.90 (d, J =
10.4 Hz, 1H), 2.76 - 2.64 (m, 1H), 2.67 - 2.54 (m, 2H), 2.40 - 2.20 (m, 1H), 1.13 - 0.93 (m, 2H), 0.70

19
- 0.53 (m, 1H), 0.30 (m, 2H), -0.07 - -0.26 (m, 2H); F NMR (282 MHz, DMSO-d&) & -129.58; MS (ES+)
783.6 (M+1) 805.5, 807.5 (M+Na).

uhg-2) 33

o] MsQ

O--.{O F Q--,,(O F

HO,
N

HNA MeSO.Cl HN QHN O ﬂ\li
> M

QT QT

cl

NH NH CN
0=§, Ci 0=s
4f (-)-0] A 2 4 33a
HzN
Q
Pd/C Z ) F
o Vel of _Hel

33c-olddA 33d (+)-o] @@ CN

(2R, 48) =401 1= -N2-(5-((+)-1-0H] -1-(3-Ato]ohie ¥ d ) -3-Afo| SR Z 2 A 2 2 39)-2-5 F 2 23 d)-N1-
(4-F 223 d) ¥ Feld-1,2-tho] 7h i 2ofmo] = (33d) o] A=

4 10 (8R,5R)-1-(4-Z 22 IR Y )-5-(5-(1-(3-AFo] o} = H d ) -3-Ale| S22 2 I -1-((R)-1, I-t}o| | &
SN =) L2 )-2-F 0 2ol Dok e) ) B U-3-2 ATALY oI E (33)] A=

o222 (10m) & (ZRARNI-(4-FR2AE)-N2-(5-((-)-1-(3-Atelob sl d ) -3-Afo] SR Z R -1~
((R)-1,1-telme g Aol &) 229 )-2-FF 27 d ) -4-3}o| EEA| I 2| W -1, 2-T} o] 7HE 2~ ofulo] = (4f)

(110mg, 0.162 mmo)e] WP LHo Eg}to]o&oll(0.09me, 0.647 mm), wEHEd¥Yd ZF2o]=(0.019me,
0.243 muo)E H7Fstal, ALolA shERE wytelgivt. o] RREES tho|EREWEH(100m) 0.2 M A7|AL, &
(2 x 20m), A5(2 x 20m)Z AAst, AZRAZIL, AF{A 7, AF F EZ2AA (3R,5R)-1-4-ZF=229d
TR A ) -5-(5-(1-(3-Alo]obid d)-3-Ato] FR Z 2 A -1-((R)-1, I-tfo|H e Ao E) L2 H ) -2-ZF

2Yd7hrd) v Eed-3-9 ek ¥ o] E(33a)(136mg, 0.179 mmdl, 111% &)5 A&diq o, oA t
S SA A o= AFEE ST H MR (300 Mz, DVSO-ds) & 9.74 (s, 1H), 8.61 (s, 1H), 7.87 - 7.75 (m,
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2H), 7.70 (dt, J = 7.4, 1.4 Hz, 1H), 7.64 - 7.44 (m, 4H), 7.40 - 7.25 (m, 2H), 7.24 - 7.10 (m, 2H),
5.46 (s, 1H), 5.36 (d, J = 6.6 Hz, 1H), 4.01 - 3.91 (m, 1H), 3.86 (m, 1H), 3.35 (m, 2H), 3.18 (s, 3H),
2.75 - 2.55 (m, 1H), 2.44 - 2.24 (m, 2H), 1.13 (s, 10H), 0.98 - 0.80 (m, 1H), 0.63 (s, 1H), 0.39 -
0.30 (m, 2H), 0.01 - -0.14 (m, 2H); MS (ES+) 780.5, 782.4 (MtNa), (ES-) 792.5, 793.4 (M+Cl).

oA 2 ((2R,45)-4-oFA =-N1-(4-2 Z 29 d )-N2-(5-((+)-1-(3-Atol o} = d ) -3-Ale| S22 Z 22 -1-((R)-
L 1-tholmdegd o] ) 2 )-2-2F ¢ 23 d) v Z2|d-1,2-tho] 7H5 2ofrpo] =(33b) o] A%

DMF(10me) % 3R,5R)-1-(4-F22H IR U)-5-(5-(1-(3-Alo]obm d ) -3-Ato] SR XL 2 H-1-((R)-1, 1-T}o]
HedgAdyonE) 22 d)-2-ZF o 2 dy R d) 3 E8H-3-4 wEed o] E(33a)(120mg, 0.158 mmol) 2]
Ay golo] olxfo] = EF(41.1mg, 0.633 mm)E H7F8lar, 70ColA 16A1%F B¢t 714318, o] W& &
S o EolAH Ol E(100ml) & 3] AA 7|3, wi (2 x 26ml), @ (25ml) = A|Heta, AxA7)a, oAz,
T T EFAFHT. doixl - AE YA 2 ABeE (LA, 12g, SEEF F (MA 80 0 W]
Al 100%% &)l o3 HAAA ((2R,4S)-4-0}A] =-N1-(4-Z E 2 H)-N2-(5-((+)-1-(3-Ao] o} =7 H )-3-A}
OFREIZI-1-((R)-1,1-tolvdo g Aol m) 22 9)-2-ZF 2 2 )9 Eg|d-1,2-t}o] 7} 2ofulo] = (33
b)(65mg, 0.092 mm, 58.2% 4&)E T4 TAZA ATSHFcH ' NR (300 Miz, DISO-d) & 9.92 (s, 1H),

8.60 (s, M), 7.97 (d, J=7.1Hz, 1), 7.77 (s, H), 7.74 - 7.67 (m, 1H), 7.62 - 7.44 (m, 3H), 7.31 -
7.25 (m, 2H), 7.24 - 7.16 (m, 1H), 7.12 (m, 1H), 5.51 (s, 1H), 4.70 (t, J = 7.5 Hz, 1H), 4.45 (m, 1H),
3.77 (dd, J = 11.0, 5.0 Hz, 1H), 3.62 (d, J = 11.1 Hz, 1H), 2.44 (m, 2H), 2.41 - 2.22 (m, 1H), 2.16
(m, 1H), 1.12 (s, 11H), 0.97 - 0.80 (m, 1H), 0.70 - 0.53 (m, 1H), 0.39 - 0.27 (m, 2H), -0.01 - -0.14
(m, 2H); 19F NMR (282 MHz, DMSO-d;) & -127.00; MS (ES+) 727.5, 729.5 (M+Na), (ES-) 739.5 (M+Cl); 43}

3 [aly = (+) 62.25 [0.71, MeOH]

Al 30 (2R,48)-4-0}r] =-N1-(4-F 2239 )-N2-(5-((-)-1-(3-AFo] o} o d ) -3-Alo]| E2 2 2 A -1-((R)-1, 1-t
e g dgolne) 28 )-2-FF ¢ 29 ) I F2d-1,2-t}o| FHE 2olnfo] = (33¢) o] A=

wS-2) 139 & 20 Z)AlE Axpo] whebA 3x7F HoF B4 A ZebE 10%(9.05mg, 8.51 pmo)S FHujEA o]
%6}1*1 NS (10ml) T ((2R,4S)-4-oFA E-N1-(4-FZ 25 9)-N2-(5-((+)-1-(3-Alo]o} =B d)-3-Afo] SR T &2
1-1-((R)-1,1-tteo]mde g dAon| ) T2 9)-2-ZF ¢ 234 ) 3] Z2|d-1,2-t}o]| 7} ~olmfo] = (33b) (34mg,
0.050 mmo)e] FFA3lel 98] (2R,4S)-4-o}H| =-N1-(4-F 2 Z 39 )-N2-(5-((-)-1-(3-Alo] o} =5 d ) -3-A}o] F &
2 I-1-((R)-1,1-tfojudodd Holn| m ) T 23 )-2-LF 2 25 d )y &g -1, 2-t}o| 7} 2o0lmlo] = (33¢) (34
mg, 0.050 mmol, 58.8% &) 3 mAZA AFHATH H MR (300 Mz, DNSO-d;) & 9.81 (s, 1H), 8.43

[}

(s, IH), 7.91 (d, J = 7.4 Hz, 1H), 7.78 (d, J = 2.1 Hz, 1H), 7.75 - 7.68 (m, 1H), 7.64 - 7.44 (m, 4H),
7.35 - 7.24 (m, 2H), 7.23 - 7.06 (m, 1H), 5.51 (s, 1H), 4.65 (m, 1H), 3.81 - 3.70 (m, 1H), 3.69 - 3.55
(m, 1H), 3.23 - 3.10 (m, 1H), 2.80 - 2.40 (m, 4H), 2.06 - 1.73 (m, 3H), 1.12 (s, 10H), 0.99 - 0.78 (m,
1), 0.71 - 0.54 (m, 1H), 0.43 - 0.25 (m, 2H), -0.00 - -0.14 (m, 2H); 19F NMR (282 MHz, DMSO-ds) &

-126.77; MS (ES+) 701.6, 703.5 (M#Na), (ES-) 713.5, 715.6 (M+Cl); 338 314 [aly = (-) 5.07 [0.355,
MeOH] .

Al 41 (2R,4S)-4-0}1] .=-N2-(5-((+)-1-o}] =~1-(3-Alo] o} T d )-3-Alo] SR T2 I 2 2 9 )-2-FF 2 ¥ d )-
NI-(4-Fz2Hd)1 2ag-1,2-t}o| FHE »olule] =(33d) 2] A=

Al g0 dA 6o 7|AlE vke} o] g HCI(0.039me, 0.471 mmo)S ARE3te] oleh-2(5m) = (2R,4S)-
4=olr| = -N1-(4-F 223 9 )-N2-(5-((-)-1-(3-Alo] o} o d )-3-Ao| 2 L 2 H-1-((R)-1, 1-tho| | o A 7l o}
ML) X 2d)-2-2F 2 29d) I E8d-1,2-tfo] FHg 2ofnlo] =(33¢) (32mg, 0.047 mud) & WHSA|7|L ZA] 2
g FReEdf)(AFA, F2EZE Z (MA-80 0 WX 100%= &) 93k AA Zof (2R,4S)-4-0}n] %=-N2-
(5-((+)-1-op =-1-(3-Ato ot d )-3-Ato| SR 22 M X 2 3 )-2-ZF 0 25| d)-NI-(4-S229d) 9 S d-
1,2-TFo] 7HE 2obupo] =(33d) (10mg, 0.017 mud, 36.9% 4&)= WA wA=A #1585t H MR (300 MHz,
DMSO-d;) & 9.76 (s, 1H), 8.44 (s, 1H), 7.92 (d, J = 7.5 Hz, 1H), 7.86 (d, J = 1.8 Hz, 1H), 7.69 -

7.40 (m, 4H), 7.30 - 7.25 (m, 2H), 7.13 (d, J = 7.8 Hz, 2H), 4.64 (dd, J = 8.3, 4.4 Hz, 1H), 3.74 (dd,
J =94, 6.3 Hz, 1), 3.62 (p, J =6.6 Hz, 1H), 3.17 (dd, J = 9.4, 5.8 Hz, 1H), 2.43 - 2.31 (m, 5H),
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2.22 (t, J = 8.0 Hz, 20), 2.10 - 1.87 (m, 2H), 1.11 - 0.91 (m, 2H), 0.71 - 0.54 (m, 1H), 0.40 - 0.26
(m, 20), -0.00 - -0.15 (m, 2H); F NMR (282 MHz, DMSO-d;) & -127.63; MS (ES+) 597.4, 599.8 (MtNa),
(ES-) 609.5, 610.4 (M+C1); 33t 3 [aly = (+) 136.0 [0.05, MeOH].

e 34

~0. 0~ O 0 E
HOn, Or \\0 /Ou, EEDQ /s ’(
e
“'COOH  NaH "'COOH 31e (+)-0] A4 9\ C) =
S A S 0 o
N
29b (*} ol 324 34a (+)_0| e NH
o 34b(+)} ol g 2 A O=S
O :
Oy, .’P O
HCl 0 0 n 3
T T . e
H HN NaHCO4
i
4 \
3dc NHas
Cl 34d (+)-0l A A

(2R, 48)-N2-(5-((+)-1-opr| =-3-Ale| S22 2 -1-(¥ 2 d-2-d) 22 )2-2F L 239 d)-NI-(4-F = 239d)-
4-v| F A 4= d 9] E 2 -1, 2-Tho] TR ~ofwho] =(34d) 9] A=

SGA-1: (2R,4S)-1-(tert-F-EA 71 D) -4-H| EA-4-9 3] 2| P -2-7} 221 21 (34a) o] A%

-10CoA BEZSO|=2FTUMM) T FAIJUEF(LY T 60% 2FN)(0.781g, 19.52 mmo)<] HEo|
(2R, 49)-1-(tert-F-EA| 7} )-4-3} o] EZ A ~4-H| D 7] Z2| l-2-7H5 2 2F(209b) (1g,  3.25 mmd)S  H7bsta
A, 308 Foll thelwlE AHo]E(0.311me, 3.25 mml)E H7FeFe). o] kg EFES 202 /A7
16417 Bt wnkslar, ¥3t ¢4 AgYRFoR NS FAAHG. THFE JF 3t AASZ o7 A&
Q71438 71a, oH2 AFSY. 4 TS AESA7Ia, dE ofME o E(2 x 100me) 2 FE3HAT). Fek
o8& olME|0]EZS E(50ml), A5(50m) R MASIa, AZA7|a, AFAT T, AFE F HZ2AA (2R,49)-1-
(tert-F-EA 7R ) -4- W EA| -4-F d 9] S -2- 7}3/\‘4(34a)(673mg, 2.094 mml, 64.4% TH)S 9o 7
A=A ATEAT; H NR (300 MHz, DMSO-dy) & 12.49 (s, 1H), 7.52 - 7.15 (m, 5H), 4.26 (m, 1H),
3.82 - 3.65 (m, 1H), 3.53 (dd, J = 13.4, 11.3 Hz, 1H), 2.82 (2s, 3H, M| AA), 2.67 - 2.55 (m,
2H), 1.38 (28, 9H, 3|dolAdAA); MS (ES+) 344.3 (M+Na), (ES-) 320.3 (M-1); 338t 34 [aly, = (+) 44.0
[0.25, MeOH].

A -2: (2R, 49)-tert-F-g&-2-(5-((H)-3-Alo] FZZ 2 H-1-((S)-1, 1-t}o| W o D Ho}n| =) -1- (3] 2| A -2~
A EZ2d)-2-FF 2 IIMIRA)4-H EA-4-H I ET d-1-TH 52 g o] E@4b) o] Az

HhS-21 19 oA 100 71A1E vpe} 22 whg 2 3y 27E o84 CE 2-dEAFEA-12) -7
o]E(127mg, 0.513 mmo)E A}&35}o] HEZSto|=2HE(10m) 5 (2R,4S)-1-(tert-F-E A 7R )-4-H| 5 A -4
ALy E8d-2-7} 224 (34a) (111mg, 0.347 mmo), (S)-N-((+)-1-(3-o}n|=—4-ZF Q0 2 d)-3-Alo]Frz 2
-1-(9Ed-2-d)Zz23)-2-v e Z 2 3-2-A Wolulo] = (31e) (86mg, 0.347 mmol) S —8— 1712 ZEA ZE 32
ntE 1y (A 7hA 25, FEEE = CMA 80 0 WA 100%= &2])el g AA Fo (2R,4S)-tert-HE-2-
(5-((H)-3-Ato]F 2 X2 -1-((S)-1,1-to|rd o Foln| =) -1-(F g -2-L) T2 )-2-ZF Q2 2 ¥ I 7}u} =
o] )—4-t] B A| —4- 7] 22 Tl -1-7H2 2 g ] E (34b) (141mg, 0.203 mmol, 58.7% 48)= A=A AEstech; |
NMR (300 MHz, DMSO-ds) & 9.66 (2s, 1H, 3|Ho]Agd&dA), 8.73 (d, J = 4.8 Hz, 1H), 8.36 - 8.12 (m, 1H),

7.94 (t, J=7.8Hz, 1H), 7.60 (m, 4H), 7.52 - 7.19 (m, 4H), 6.34 (s, 1H), 4.57 (m, 1H), 3.96 (s, 2H),
3.02 (2s, 3H, 3|HdeldAA), 2.95 - 2.73 (m, 3H), 2.74 - 2.53 (m, 2H), 1.52 (2s, 9H, 3Z|He]dAA),
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1.31 (s, 9H), 1.24 - 0.94 (m, 1H), 0.88 - 0.66 (m, 2H), 0.57 - 0.43 (m, 2H). 0.30 - -0.06 (m, 2H); 'F
NMR (282 MHz, DMSO-ds) & -128.09, -129.22 (3]|Fo]AdAA); NS (ES+) 693.7 (M+1), 715.7 (M#Na), (ES-)

691.7 (M-1), 727.7 (M+C1); 338t 31 [alp = (+) 122.60 [0.075, MeOH].

HA-3: (2R,4S)-N-(5-(1-o}r|=-3-Ato| 2 2 2 d-1-(I g -2-U) L2 H)-2-ZF 0 29| d ) -4-1| FA| -4~ d 7]
S8 U-2-7}E 2olupo] = (34¢) o] Az

WEhe/d HCI(1.260me, 3.78 mml) 5 (2R,4S)-tert-F-E-2-(5-((+)-3-Ate] F 222 -1-((S)-1,1-tto| v el &
Aot )-1-(F g d-2-9) 22 9)-2-ZF L 2| 7P Y ) -4-v| EA] -4-F D I E2 P -1- 75 A g o] E(34b) (1
3lmg, 0.189 mmo)E RWHSAIZIAL WAl WEG2] 49 A 6o 7|AlE uwiel ZE 934 9 ZAE FYsto]
(2R, 49)-N-(5-(1-o}r| =-3-Ato] F R T 2 I -1-(9] g P-2-U) T2 7 )-2-ZF Q0 2 7 d ) -4-v| EA|-4-H| d 3] S| -
2-7H 22ofulo] =(34¢) (125mg, 0.209 mmol, 111% 8)E FAFo2A AFsIgon, o2 thg dAllA 1
2 ZAH AREAT; MS (ES+) 511.5 (MNa), (ES-) 523.5 (M+Cl).

-4 (2R,45)-N2-(5-((+)-1-o}n| =-3-Alo] EF R X2 A -1-(FHU-2-I) T2 H)-2-ZF 2 2Hd)-NI-(4-F &
234 )41 B -4-F| 9] Z ] ¥l -1, 2-TFo| 7} 2 ofubo] =(34d) ¢ A %

WS-2) 19] A 9o Z)AlE Axpol] whebA tholF R =M EH(10ml) & (2R,4S)-N-(5-1-0}0| =-3-Ato| F 2T 2 9 -
1-(Fgd-2-) Z29)-2-FF 2 29 d)-4-W| S| -4-F d 3] Z-2| A -2-7} B 20lwulo] = (34c) (44mg, 0.074 mmo) &
4-Z 2723 ofo]LAtolol|o] E(1n)(9.4240, 0.074 mmd) %L FEANUEFI WA 7| YA 2 IA=ZnE
O (FREE F (M 80oZ &E A7 AeFA 12g)0] ol§k AA| o (2R,4S)-N2-(5-((+)-1-o}1] %=-3-A}
Ol F R E-1-(Fd-2-Y) T2 H)-2-FF L 2 )-NI-(4-F 229 )4-H A -4~ d 9 E2|d-1,2-T}0]

748 2ofuto] =(34d) (36mg, 0.056 mmol, 76% &) WA wA=A AEsAT; H MR (300 Miz, DMSO-d) &

9.41 (s, 1H), 8.55 (s, 1H), 8.47 (m, 1H), 8.00 - 7.90 (m, 1H), 7.69 (d, J = 1.9 Hz, 1H), 7.62 - 7.50
(m, 3H), 7.45 (d, J=5.0 Hz, 3H), 7.41 - 7.35 (m, 1H), 7.33 - 7.25 (m, 2H), 7.25 - 7.18 (m, 1H), 7.18
- 7.05 (m, 20), 4.62 (t, J=6.0 Hz, 1), 4.11 (d, J = 10.4 Hz, 1H), 3.79 (d, J = 10.5 Hz, 1H), 2.85

(s, 8H), 2.74 - 2.57 (m, 2H), 2.44 - 2.19 (m, 5H), 1.12 - 0.89 (m, 2H), 0.72 - 0.51 (m, 1H), 0.42 -

0.24 (m, 2H), -0.02 - -0.14 (m, 2H); “FONIR (282 MHz, DMSO-ds) & -129.42; MS (ESt+) 664.5, 665.6

(M+Na), (ES-) 676.5 (M+C1); 33t 31 [al, = (+) 89.0 [ 0.155, MeOH].

Hkg-2] 35

I=

e cl 35a (+)-01 42 A

(2R, 45)-N2-(5-((+)-1-opr| =-3-Ato] FR T w A -1-(¥] g d-2-¥) 22 )-2-FF L 29 d)-NI- (-2 =9 2l d-
2-) 4= 5 A 4= d ] B2 -1, 2-tho] 7hg 2ofute] = o) Az

HhS-2) 139] ©@HAl 3ol 7)AE HAje| wElA FEXUEFS AV|2A ALESte] HEZS|=2F(1om) T
(2R,48)-N-(5-1-0}u| -3-A}o| F2 2 2 A -1-(F g Pd-2-Y) T2 H)-2-Z 2 0 2 7|d ) —4-1| EA]-4-F d 7 Z 2] -
2-7}E 2 olulo] = (34¢) (50mg, 0.084 mml)E )Y 5-F 223 d-2-A 7 o] E(13b) (20.79mg, 0.084 mmd) <}
oA 7 o ZeA 2 aRvtEady(desha 12g, FREZE F 0-100% MA-800.2 )l <3 HA o
(2R,49)-N2-(5-(($+)-1-o}r| =-3-Alo| SR 2 2 I -1-(F g -2-Y) 22 9)-2-ZF 2 29| d )-NI-(5-Z2 27 -
2-)-4-H| EA]-4-H D ¥ 2] -1, 2-t}o] 7} ~olulo] = (35a) (36mg, 0.056 mmol, 66.9% F&)S WA 1A= X
AFskth: H NR (300 MHz, DMSO-ds) & 9.41 (s, 1H), 9.21 (s, 1H), 8.47 (dd, J = 4.8, 1.9 Hz, 1H),

8.31 (d, J = 2.6 Hz, 1H), 7.92 (m, 2H), 7.82 (dd, J = 9.0, 2.7 Hz, 1), 7.69 (td, J = 7.7, 1.9 Hz,

- 103 -



[0597]

[0598]
[0599]

[0600]

[0601]

[0602]

[0603]

SS90l 10-2696432

1), 7.54 (dt, J =8.1, 1.1 Hz, 1H), 7.43 (d, J = 4.0 Hz, 4H), 7.37 (m, 1H), 7.22 (m, 1H), 7.19 - 7.04
(m, 2H), 4.64 (t, J = 6.2 Hz, 1H), 4.24 (d, J = 10.8 Hz, 1H), 3.89 (d, J = 10.9 Hz, 1H), 2.84 (s, 3H),
2.61 (d, J = 6.4 Hz, 2H), 2.43 - 2.24 (m, 4H), 1.12 - 0.95 (m, 2H), 0.68 - 0.53 (m, 1H), 0.38 - 0.26

(m, 2H), =0.02 - -0.14 (m, 2H); "F NMR (282 MHz, DMSO-d;) & -128.95: MS (ES+) 665.5 (M+Na). (ES-)
641.6, 642.3 (M-1); 333 3]A [aly, = (+) 85.30 [ 0.075, MeOH].

Hhg-2] 36
/
HO"-. ~0,_0~ HiCQ
{ dvesger 0, L & i
N7 EO0H e P coon _EEDQ /&
A 3 i 3 (ol 4 2A
[0 e} (oile's N™xy
S oy )< I
5
14b (+)-01 4 2 Al 36a (+)-0] 4 & A 36b(+rojd@4  NH
0=8
/ =)
i Q
e Al 13b N “ufo F
= H o HN NaHCO; AN, HN
N7 <% = N
[ &
3c NH, ol

36d (+)-0] 4 & A
(2R,4R)-N2-(5-(($)-1-o}m =-3-Alo]| ER T2 F-1-(FHd-2-Y) Z2H)-2-ZF 2 23 d)-NI-(5-F 223 gd-
2-9)—4-H| EA| 1] E 7] ©l-1,2-t}o| 7} & ~olulo] = (36d) o A Z
GA-1: (2R, 4R)-1-(tert-F-EA 7Y ) -4-W| ZA| 1] Z 2] P -2-7} 22 2H(36a) o] A %

W32 349 ©A 1ol 71AlE FAfol whEhA (2R,4R)-1-(tert-F-FA| 7R d )-4-3lo| =FA| 9] &2 H-2-7H5 A4k
(14b) (6g, 26 mmol)S THF(300me) % NaH(6.24g, 156 mmo; .U ZF 60% Aerd) L tholwE %ﬂo]E(s 9g, 31
mmol) 2} WHSAIF (2R, 4R)-1-(tert-F-EA 7R )-4-v| S| 9] S| -2-7H5- 2 4H(36a) (5.82g, 91%)S WA 1]
24 AFakach; H MR (300 Miz, DMSO-ds) & 4.14 (td, J = 8.9, 3.7 Hz, 1H), 3.98 - 3.85 (m, 1H), 3.52

(m, 1H), 3.27 - 3.11 (m, 4H), 2.33 (m, 1H), 2.00 (dt, J = 13.3, 3.8 Hz, 1H), 1.37 (2s, 9H); MS (ESt+)
268.4 (M+Na), MS (ES-) 244.3 (M-1), 280.3 (M+Cl); ¥ 3A [aly = (+) 45.28 [0.265, MeOH].

G-2: (2R, 4R)-tert-%-2  2-(5-((+)-3-Al] FRZZ 2 -1-((S)-1, I-tto| W e 2 A o} 2 )-1- (] 2] -2~
A)ZEG)-2-FF L2 IR Y )-4-w EA I S H-1-7HE 2 H o] E(36b) & Al

T

b
]

¢

=2 19 &4 104 71AE vpep g2 g3 9 TJELO* 2711& o] &34 ol 2-dEAF=A-12) 7154
E(96mg, 0.388 mmd)E AF&3te] HEgStolm 23 (25m) = (2R, 4R)-1-(tert-F-EA 7R )—4-H| EA| 9] =
U-2-7} 22 2H(36a) (95mg, 0.388 mmol), (S)-N- (( )-1-(3-ol =~4-FF Q 2 ¥ d )-3-Alo| F 2 L 2 H-1-(I] g
-2-A)x 2 d)-2-WE I 2 FH-2-HFHolulo] = (31f) (151mg, 0.388 mmo) S WHEA| 7|11 ZA] Zd I =vlE 1
AF7HA, FR2E ZF (MA 80 0 HA] 100%= &])d] o8k AA B (2R,4R)-tert-F8 2-(5-((+)-3-A}0]
%EEE—‘J 1-((S)-1, 1-gfeji e @ Folr) = )-1-(F g d-2-U) T2 H )-2-FF 2 29| I 70} B ) —4-v]| 5 A 3]
28] 9-1-7}2 A g o] E(36b) (135mg, 0.219 mmd, 56.5% &) A maA|2A #%sk0ch: H NR (300 Mz,
DMSO-d;) & 9.43 (2s, 1H, 3]Ho]dAA)|), 8.61 - 8.45 (m, 1H), 7.89 - 7.66 (m, 2H), 7.33 - 7.23 (m, 2H),
7.15 (t, J = 9.6 Hz, 1), 7.06 (s, 1H), 5.91 (2s, 1H, 3]do|AdAA), 4.39 - 4.17 (m, 1H), 4.01 - 3.91
(m, 1H), 3.56 (dd, J = 11.0, 5.2 Hz, 1H), 3.21 (2s, 3H, 3 Ho)dAA]), 2.70 - 2.52 (m, 2H), 2.50 -
2.37 (m, 1H), 2.16 - 1.86 (m, 1H), 1.34 (2s, 9H, 3 Ae|Ad=dA]), 1.14 (s, 10H), 1.11 - 0.94 (m, 1H),
0.97 - 0.79 (m, 1H), 0.71 - 0.54 (m, 1H), 0.42 - 0.26 (m, 2H), -0.01 - -0.16 (m, 2H); F NMR (282 MHz,
DMSO-d;) & -127.64, -128.92 3ol AA; MS (ES+) 639.5 (M+Na), (ES-) 615.6 (M-1); ¥ 34 [al, =

(]

Lrﬂ_ﬂi

(+) 11.42 [0.07, MeOH].
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[0604]

[0605]

[0606]

[0607]

[0608]

[0609]
[0610]

[0611]

[0612]

SS50l 10-2696432

SHA-3: (2R, 4R)-N-(5-(1-0}1] =—3-Ato] S & 3 7 3 - 1—(3] 2] P -2-9) ) 2 9] )-9-Z 2 0 2 7|y )4-v| EA] 7] 2| ¢l -
2_7}_._1'__01-H]—0]E(36C)’] zﬂ-‘—

SN &2 HCI1(0.973me, 2.92 mmo) %5 (2R,4R)-tert-%-9 2-(5-((+)-3-AFo]FRZ 2 -1-((S)-1,1-t}o| &
g Aol )-1-(F g d-2-Y) T2 H)-2-ZF 2 d 7R A)-4-v| 5 A 3] Z 2] - 1-7} 52 2] o] E(36b) (120
mg, 0.195 mmo)E WHSAIZ1aL tpA] Whg2) 49] A 6o 71A1E vhel e A9 9 HAE FaA[H (2R, 4R)-
N-(5-(1-opn| =-3-Alo]| F 2 X 2 -1-(J g d-2-U) T2 7)-2-ZF 0 23| d )-4-v| EA] ] Z 2| d -2-7} 5 2olmfo] =
(36¢)(100mg, 0.192 mmdl, 98% &) AiAES ATt on, oA thF AN Tz ARG ATH MS:

(ES+) 413.5 (M+1), 435.5 (M+Na), (ES-) 447.5 (M+Cl).

GA-4: (2R, 4R)-N2-(5-((+)-1-opr|=-3-Alo] R 2 2 d-1-(J g d-2-d) T2 d)-2-2F 2 23 d)-NI-(5-2 =2
232 d-2-2)-4-m| F A 9] Z2] H-1,2-T}o| 7} 2ofmlo] =(36d) o] A%

HEE-2) 139 ©Al 3o 7] Al HAfe] whebA] FRHRIEF (306mg, 3.64 mmo)S A7IZEA AMEERY] HEZ Sl =
EFDH(25m) F (2R, 4R)-N-(5-(1-o}r| =-3-Alo| FR T2 F-1-(F Y P-2-U) T2 F)-2-ZF Q0 23| d )-4-1| = 4]
I &g d-2-7H5 2~olulo] =(36¢) (95mg, 0.182 mmo)E #d 5-F 223 d-2-A7tule o] E(13b) (40.7mg, 0.164
mnol) & WFSA7| L Z A 2 I RutE o] 93k FA Fel (2R, 4R)-N2-(5-((+)-1-0}m] =-3-Alo] F R T 7
I-1-(FY-2-Y) 22 9)-2-FF 2 23 d)-NI-(5-F 229 2| d-2-4)-4-W| 5 A 7] &g -1, 2-t} o] 7} 2~ 0w}

o] =(36d) (30mg, 0.053 mndl, 20.1% 4-8)F W4 7AZA AL H MR (300 Mz, DUSO-ds) § 9.42 (s,

1), 9.14 (s, 1H), 8.53 - 8.42 (m, 1H), 8.30 (d, J = 2.6 Hz, 1H), 7.91 (dd, J = 9.8, 2.5 Hz, 2H), 7.81
(dd, J = 9.1, 2.6 Hz, 1H), 7.69 (td, J = 7.7, 1.9 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.17 (m, 2H),
7.08 (m, 1H), 4.57 (dd, J = 9.1, 3.9 Hz, 1H), 4.12 - 3.98 (m, 1H), 3.81 - 3.61 (m, 2H), 3.22 (s, 3H),
2.45 - 2.23 (m, 5H), 2.10 (m, 1H), 1.11 - 0.93 (m, 2H), 0.69 - 0.53 (m, 1H), 0.39 - 0.23 (m, 2H),

-0.05 - -0.17 (m, 2H); “F NIR (282 MHz, DMSO-ds) & -128.86; MS (ES+) 567.4, 569.4 (M+1), (ES-) 565.4,

567.4 (M-1); 33 3)d [aly = (+) 70.7 [0.065, MeOH].

Hkg-2] 37
0, a0
(P 5 'S

NH

; .
{ 5 PdiC H HN
“coon EEPQ i N
31e (+)- 0] R e Hz =
©/\0 d v N J/
TR
S

15b (+)-0] 4 A A o= Osg"
37a(+0] 4 = 5}\\ 37b
/ /
] Q
N
Hm
NaHCOa )*o
N
\
-
,‘
37c 3rd(+0l 22 A

(2R,4R)-N2-(5-((+H)-1-o}r| =-3-Alo| F R Z 2 H-1-(J] g d-2-Y) T2 H)-2-ZF ¢ 29 d)-NI-(5-FZ 23] g ¢ -
2-9)—4-H| EA| 1] E 7] el -1, 2-U}o| 7} E ~olufo] = (37d) o] A%

AL W (2R AR)-2-((5-(()-1-(((S)-tert-F-H A d)olr ) -3-Alo] FR = 2 a-1-(J ] d-2-Y) =2
)-2-ZF 0 2Hd) 7R Y)-4-H|EA I 28 d-1-7FE A F o] E(37a) 9] A%

g2l 19] Al 109 1Al vkl 2o wkE w9l f]3g] 23S o] &AM oY 2-dEAFEA-12H)-FHEA Y
°]E(0.15g, 0.6 mml)E Apg3te] HEgsto|=2FT(Gml) 5 (2R, 4R)-1-(HZ A7 R ) -4-m E A v =2 d -
2-7H=-24H(15b) (0. 17g, 0.6 mmol) ,
(S)N-((+)-1-(3-0}1 =~4-ZF 2 2 ¥ d )-3-Alo| Z 2 X 2 -1 (I YU-2-¢) T2 )-2-wel T2 F-2- Folu}

°]=(31e)(0.2g, 0.5 mmo)E WHEAIZ]aL ZYA] 2 ARvtE2 I o] gk HA| Fo] WA (2R,4R)-2-((5-
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[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

SS50l 10-2696432

((H)-1-(((S)-tert-F-LA | d)ojn| = )-3-Ate| FR IR A -1-(I] Zd-2-Y) T2 )-2-EF e 2o d ) 7ht L ) -
4ol B2 9] B2 W -1-7H A 0] E (372)(0.29g, 86%)E WA A=A AFeATH: H MR (300 Miz, DNSO-dy)

§ 9.54 (2s, 1M, 3dolAdZAA), 8.58 - 8.50 (m, 1), 7.97 (dd, J = 7.6, 2.3 Hz, 1), 7.74 (t, J =17.9
Hz, 1), 7.37 (s, 2H), 7.31 - 6.99 (m, 7H), 6.16 (s, 1), 5.16 - 4.91 (m, 2H), 4.51 - 4.34 (m, 1H),
4.05 - 3.91 (m, 1H), 3.74 - 3.58 (m, 1H), 3.47 - 3.37 (m, 1H), 3.19 (d, J = 5.3 Hz, 3H), 2.58 (m, 2H),
1.09 (m, 9H, 3 &) AA), 0.64 - 0.47 (m, 3H), 0.38 - 0.24 (m, 2H), -0.10 - -0.25 (m, 2H); MS (ES+)
651.6 (M+1), 673.5 (M+Na), MS (ES-) 685.6 (M+C1); #38F 3] [aly= (+) 131.3 [0.23, MeOH].

A 20 (2R, 4R)-N-(5-(1-(((S)-tert-FEAHI d)oln| - )-3-Alo] F2 XL 2 H-1-(JFH-2-L) L2 H)-2-FF2
23 d) -4~ 5 A 9] F 2] P -2-7} 5 sofulo] = (37h) o] A%

W32 139 ©@h A 20 ZIAlE ARl whEhA v A FEE 1095 SUEA ARSEte] oehe(20me) T Wl
(2R,4R)-2-((5-((H)-1-(((S)-tert-FEAT ) ol 1 )-3-Alo| F 2 X 2 H-1-(I| g d-2-Y) 227 )-2-
Hd) 7R ) -4-HEA I E2d-1-7 52 g 0] E(37a)(0.28g, 0.43 mmol)2] Aslo] <o]3k Eulld sl
(2R,4R)-N-(5-(1-(((S)-tert-FEAF ) o}n| 1 )-3-Alo| FRZ 2 H-1-(H P H-2-Yd) 22 H)-2-ZF 2 27 ¢
4~ B A 9] B8] W -2-7H 5 2obuko B (37b)(0.21g, 95% SE)E 1WA mARA AFSEch H MR (300 Miz,
DMSO-ds) & 10.09 (s, 1H), 8.58 - 8.49 (m, 1H), 8.32 (dd, J = 7.8, 2.3 Hz, 1H), 7.74 (td, J=7.8, 1.8

Hz, 1), 7.31 - 7.14 (m, 2H), 7.11 (d, J = 8.1 Hz, 2H), 7.04 - 6.96 (m, 1H), 6.14 (s, 1H), 3.91 - 3.75
(m, 1H), 3.74 (d, J = 7.2 Hz, 1H), 3.04 — 2.98 (m, 1H), 2.90 (d, J = 10.7 Hz, 1H), 2.66 - 2.54 (m,
5H), 2.18 - 1.95 (m, 2H), 1.08 (s, 9H), 0.68 - 0.46 (m, 3H), 0.31 (m, 2H), -0.10 - -0.25 (m, 2H); MS
(ES+) 516.5 (M+1), 539.5 (M#Na), MS (ES-) 515.5 (M-1).

A 30 (2R, 4R)-N2-(5-(1-(((S)-tert-F-EA I d)otn|n)-3-Alo| SR T2 -1-(J 2 d-2-L) T2 )-2-ZF L
23 ) NI-(5-F 229 2| d-2-2)-4-v| 52| 9 Z 2| T -1, 2-t}o| 75 2ofwho] = (37¢) o] Al

TSl 139] @A 3o ZlAlE Axlell wehbA TEAGSO)E B71Z2A AFE3ke], THF(5m) & (2R,4R)-N-(5-(1-
(((S)-tert-FeAId)o}n )-3-Alo] E2 T2 I -1-(FH-2-Y) 22 H)-2-FFL2Hd)4-WEA I -
2-7}8 2~ olulo] =(37b)(0.1g, 0.19 mmo) S 9 5-F= 23] gw-2-U7Fale| o] E (13b) (0.06g, 0.23 mmol) S} ¥HS-
A7 ZeA 29 azvtEage] o3k gl Fo (2R, 4R)-N2-(5-(1-(((S)-tert-F-E A ¥ d)o}n| )-3-A} o]
ZRrEA-1-(Fd-2-) 22 F)-2-EF 29 d)NI-(5-F 229 d-2-U)4-H EA 9 2| d-1,2-t} ] 7}
B olubo] = (87¢)(0.11g, 84%)2 WA TA=A AT H MR (300 Mz, DMSO-d) & 9.50 (s, 1I),

9.15 (s, 1H), 8.53 (dd, J = 4.9, 1.8, Hz, 1H), 8.29 (d, J = 2.6 Hz, 1H), 7.96 (dd, J = 7.6, 2.3 Hz,
M), 7.89 (d, J =9.0 Hz, 1H), 7.81 (dd, J = 9.0, 2.6 Hz, 1), 7.73 (td, J = 7.8, 1.8 Hz, 1H), 7.26
(m, 1H), 7.22 - 7.07 (m, 2H), 7.10 - 6.99 (m, 1H), 6.14 (s, 1H), 4.58 (dd, J = 9.1, 3.9 Hz, 1H), 4.03
(d, J=4.3 Hz, 1), 3.72 (m, 2H), 3.21 (s, 3H), 2.63 - 2.52 (m, 2H), 2.45 - 2.27 (m, 1H), 2.08 (m,
1H), 1.09 (s, 9H), 0.90 - 0.78 (m, 2H), 0.64 - 0.46 (m, 1H), 0.36 - 0.23 (m, 2H), -0.19 (m, 2H).; MS
(ES+) 671.5 (M+1), 693.5 (MtNa), MS (ES-) 669.5 (M-1), 705.5 (M+Cl).

A 4 (2R, 4R)-N2-(5-((+)-1-o}n| =-3-Alo] EF R 22 g -1-(YHU-2-I) T2 H)-2-ZF 2 2Hd)-NI-(5-F &
292 d-2-9)-4-w| S A 9] S 2] ¥ -1, 2-t}o| 7FE 2olupo] =(37d) 9] A%

S 2 go] wbA 6o Z1AlE bl Zo] W HCI(0.12m0)S AFE3te] ol EH2(5ml) = (2R,4R)-N2-(5-(1-(((S)-
tert-F2A3d)olr|)-3 Aol ER X2 E-1-(I g -2-Y) L2 F)-2-ZF 0 29 d)-NI-(5-F 229 g d-2-4)
-4-v| EA T FE -1, 2-t}o] FHE 2~olnfo] =(37¢) (0. 1g, 0.15 mmo) e} RESAIZ| ZHA] 24 AZ2vtE 189
g Al Fol (2R,4R)-N2-(5-(()-1-o}m|=-3-Ale] E R Z 2 -1-(J]Fd-2-Y) T2 )-2-FF 2 23 d)-N1-
(5-F 229 d-2-)-4-WEA I F -1, 2-t}o| FHE 2~olu}o] =(37d) (50mg, 60% +&)E 9 IAZA AT
3hith: 'H MR (300 MHz, DMSO-ds) & 9.40 (d, J = 1.4 Hz, 1H), 9.13 (s, 1H), 8.47 (ddd, J = 4.9, 1.8,
0.9 Hz, 1H), 8.30 (dd, J = 2.6, 0.8 Hz, 1H), 7.90 (dd, J = 8.2, 1.5 Hz, 2H), 7.81 (dd, J = 9.0, 2.6

Hz, M), 7.69 (td, J = 7.7, 1.9 Hz, 1H), 7.53 (dt, J = 8.1, 1.1 Hz, 1H), 7.23 - 7.03 (m, 3H), 4.56
(dd, J = 9.2, 3.9 Hz, 1H), 4.11 - 3.96 (m, 1H), 3.81 - 3.64 (m, 2H), 3.21 (s, 3H), 2.43 - 2.20 (m,

4H), 2.09 (m, 1H), 1.02 (m, 2H), 0.71 - 0.54 (m, 1H), 0.40 - 0.30 (m, 2H), -0.08 (m, 2H); “F NIR (282
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[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

SS50l 10-2696432

MHz, DMSO-ds) & -128.01; MS (ES+) 567.5 (M+1), (ES-) 603.5 (M+Cl); 33 314 [aly= (+) 70.7 [0.065,
MeOH] .

uhg-2) 38

0O, HO /j_)
h 0
™ E
“COOH '{

>L )\ EtMgBr /\Z:)"‘COOH 3te (+) 01*"“iﬂ>L ,& HN
>[\ A EEDQ
[0}

29a ( )-ol 4 2 A O

0=g

38c 38d (+)-01 4 2 A

(2R)-N2-(5-((+)-1-0}m] =-3-Ato] G R L2 B-1-(F e H-2-2) T2 ) -2-EF 2 25 d)-NI-(5-Z 22 9] e T -2-
Q)40 & -4-5}0] = % 4| 5] £ 2] E1-1,2-Tho] 715 ol o] = (38d) o] A%

A 10 (2R)-1-(tert—F5A 7k )-4-ol| & -4-d} o] =52 9] Z 2| -2-7H5 4 4H(38a) o] A=

g2 299] ©@A| 20 Z1AE vhe} 2 wkg 9 93 238 o] &dlA THF(20me) 5 (R)-1-(tert-H-FA|7}H

9)-4-2 49 Z 2] J-2-7}5 2 4H(29a) (0.502g, 2.19 mm)S olgwmlrvlgE Ero]=9] 1.0M(6.02m¢, 6.02 mmol)
S HFSAA  (2R)-1-(tert-FEA] 7R Y ) -4 & -4-3} o] ZE A 7] 22| Y -2-7} 221 2H(38a) (330mg, 1.273 mmdl,

58.1% T8)S LYRA AFsIRoH, oA o wAldA U2 AREEHSITS; NS (ESt) 282.4 (MiNa),
541.6 (2M+Na), (ES-) 258.3 (M-1), 517.6 (2M-1).

GA 20 (R)-tert-F8  2-(5-((+)-3-Alo] F 2T 23 -1-((S)-1, 1-Tro| W o & A Fo}m & )-1- (7] 2] P -2-2 ) 3T
2I)-2-ZF 29 d7MEY)-4-o d-4-3lo]| EEA I E] H-1-FHE A H o] E(38b) o] A=

9

ARS-2 19w A 1090 7]A1E vkel ZE vk F 93] 2UE o] &34 o' 2-dEAA=T-102H)-IHE A H)
1E(402mg, 1.627 mmo) & AF&-3le] BIEZSlo| =2 F3(25m) F (2R)-1-(tert-F-5A| 7110 d )-4-o| d-4-5}o] =
Z A9 Z 8 d-2-7H544H(38a) (300mg, 1.157 mmd), (S)-N-((+)-1-(3-o}v]=-4-2F 2 23| d)-3-Alo|F2 2 2d
-1-(v e -2-9) T2 9)-2-v g 2 9-2- A Wolulo] =(31e) (451mg, 1.157 mmo) S WHSA|Z| L ZejA] 2y I =
vtEa o] o GAl Feol (2R)-tert-H2 2-(5-((+)-3-Ato] FRZZZH-1-((S)-1, 1-tfo| v & A 7 o} 7]
2)-1-(Fgd-2-d) T2 g )-2-ZF 2 2 H I IR Y )-4-o| H-4-Flo]| EZ A I E 2] U -1-7}5- 2 2 0] E(38b) (97mg,
0.154 mmol, 13.29% &)E WA nAZA AF3FFvh; 1 NMR (300 MHz, DMSO-d;) & 9.68 (2s, 1H, 3] o]A

AA), 8.69 - 8.46 (m, 1H), 8.11 (2dd, 1H, el d&A), 7.74 (m, 1H), 7.41 - 6.95 (m, 3H), 6.14 (d,
J =6.5 Hz, 1D, 5.08 (2s, 1, 3| Ao|FAA), 4.41 - 4.21 (m, 1), 3.30 - 3.17 (m, 1H), 2.67 - 2.54
(m, 4H), 2.32 - 2.11 (m, 1H), 1.98 - 1.80 (m, 1H), 1.52 (m, 2H), 1.31 (2s, 9H, Z|He]F=A), 1.10 (s,
9H), 0.83 (t, J = 7.4 Hz, 3H), 0.57 (m, 3H), 0.38 - 0.26 (m, 2H), 0.05 - -0.28 (m, 2H); 19F NMR (282
MHz, DMSO-ds) & -128.40, -129.65 3@ o]ddA|; MS (ES+) 631.7 (M+1), 653.7 (M+Na), (ES-) 629.7 (M-1),

665.7 (MtC1); 232 3= [aly= (+) 100.0 [ 0.07, MeOH].

[}

WA 3 (ZR)N-(5-(1-ohv] :=-3-Ato| FE T 2 7 -1-(F g 1l-2-Y) T2 7)) -2-EFF 0 23| d ) ~4-o] P-4~ o] ZE A]
) S el 9-2-7h5 2ofbo] = (380) o] Al

HHS-21 40] ©HA 6ol 7]AE wel 2o WS @ 939 =AS o]&alA 3N HlES-A HCI(0.919me, 2.76 mmol)S
Abgake] WERS(20m) F (2R)-tert-F8 2-(5-((+)-3-Ato]FR2Z 2 -1-((S)-1, I-tho| o & M W o}m| 2 ) -
1-(d g g-2-d) T2 F)-2-ZF 0 2| I 72 Y )—4-of| g -4-3} o] == A 9] Z ] d-1-7}H-2 g o] E (38b) (87mg,

0.138 mmo) S ¥HS-A]A (2R)-N-(5-(1-o}r|-3-Alo]| FR T2 F-1-(F g d-2-Y) T2 g )-2-ZF 0 &3 d )-4-o| g
—4-3o]| EE A 9] Z 2] d-2-7} & ~obubo] = (38¢) (69mg, 0.138 mmdl, 100% F&)E GArgdowA AlFatgdon o
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[0628]

[0629]

[0630]

[0631]
[0632]

[0633]

[0634]

SS50l 10-2696432

AL ous F7te] A glolk thg TAlolA IR AFEHATE; MS (ESt) 449.4 (MtNa), (ES-) 461.2
(M+C1).

WA 41 (2R)N2-(5-((+)-1-0v] -3-Abo] FR T2 A -1-(] 2 9-2-9) L2 )-2-FF L 23 ) NI-(5-FR 2]
2 ¥-2-90)-4-0] G-4-3}o] = 2 A 3] F 2] ©1-1, 2-tho] 7} 2-ofvlo] = (380) 9] Al

B2 139 @A 3o ZlAlE Hite] wEhd FERIGEES Q7|24 A5l HEZS |2 FE(25m) F
(2R)-N-(5-(1-o}H] :e-3-Ato| SR 22 P -1-(F 2 d-2-Y) X2 F )-2-ZF 2 2| d )-4-ol| d-4-3lo] =5 A 9] Z 2 T -
2-7H5 2~olmle] =(38¢) (65mg, 0.130 mmo) & ¥ 5-F 2232 d-2-U 7 o] E(29. Img, 0.117 mmo) 9} WHEA]
71 ZYA 2 ARvtEa(HestA 12g, FEEEF F 0-100% (MA-80% &)l o& AAl Fo] (2R)-
N2-(5-((+)-1-opH]e-3-Ate]| SR Z 2 -1-(F 2 d-2-Y) 22 F )-2-ZF L 2 Hd)-NI-(5-Z 22T g d-2-9 )-

4-o| & -4-fo| =FA| 9] Z 2] W -1, 2-T}o| 7} ~ofulo] = (38d) (28mg, 0.048 mmol, 37.0% 8&)Z WA uAZA A
T4 H NR (300 Miz, DMSO-ds) & 9.68 (s, 1), 9.13 (s, 1), 8.47 (dd, J = 4.7, 1.9 Hz, 1H), 8.29

(d, J=2.6Hz, 1), 8.08 (dd, J=7.8, 2.3 Hz, 1), 7.89 (d, J = 9.1 Hz, 1), 7.80 (dd, J = 9.0, 2.6
Hz, 1), 7.70 (m, 1), 7.53 (m, 1H), 7.25 - 7.03 (m, 3H), 5.77 (s, 1), 5.11 (s, 1H), 4.63 - 4.45 (m,
1H), 3.64 (d, J =10.3 Hz, 1H), 3.48 (d, J = 10.4 Hz, 1H), 2.42 - 2.15 (m, 4H), 2.01 - 1.89 (m, 1H),
1.56 (q, J=7.4Hz, 2H), 1.12 - 0.97 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H), 0.71 - 0.52 (m, 1H), 0.40 -
0.26 (m, 2H), -0.02 - -0.14 (m, 2H); 'F NMR (282 MHz, DMSO-dB) & -129.61; MS (ES+) 581.4 (M+1),
604.5, 606.4 (MNa), (ES-) 579.4, 581.5 (M-1), 615.5, 616.5 (M+C1); 33 3)A [aly= (+) 67.37 [ 0.19,

MeOH] .

(Rr2-HE = 2 w-2-g wlojnto| £ Siteg \i/
=S

= Megsic Mgy, o
% 5 &
d B e =/ EEDQ
Ti(OIPT), Ha 290 (+);o]-4 A A

“NH
3 F
38d (-}0] A2 A 398 (-)-0]

Ty H;QCNEHCOS A
=\, "
N/ N NS 2N
MH W L~ NHi=e N

sof (o gAY i
3% 39h (+)-0] 42 Al

(2R, 48)-N2-(5-((+)-1-opu| =-3-Ate] F =X 2 A -1-(J] Zd-4-d) 228 )-2-FF 2 27 d)-NI-(5-F 227 -
2-9)-4-30] =2 A -4-7 d 7] 2] -1, 2-t}o] 7} 2 ofmpo] = (39h) o] A %

A1 (B)-3-Atol 2222 8-1-(Fgd-4-Y) 222 -2-¢1-1-239b) 9] A=

HhS-2) 19] @A 319 71AE whe} e vk 2 3 2SS o] &8 wEke(100m) T 1-(I 2 d-4-d) 9
EF2(392)(1.516ml, 13.27 mml)S Alo]F 2T 2 @yE ~odgisto]=(1.5ml, 19.90 mmo) = 44 $2+82-F (1N,

2.65m¢, 2.65 mmol)&} BFSAlA (E)-3-Alo|FRZaI-1-(J g v-4-Y) T2 T -2-2-1--2(39b) (479mg, 20.85%)S
A3 0 ONR (300 MHz, DMSO-ds) & 8.89 - 8.59 (m, 2H), 7.91 - 7.71 (m, 2H), 7.19 (d, J = 15.1

Hz, 1H), 6.58 (dd, J = 15.1, 10.4 Hz, 1H), 1.88 - 1.71 (m, 1H), 1.10 - 0.96 (m, 2H), 0.87 - 0.72 (m,
2H).
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[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

SS90l 10-2696432

GA-2: Al ER T2 A -1-(d g d-2-Y) T2 9-1-2(39¢c) 9] A Z

0S4 319 A 29 7] A= A= °o]-g-3l| A b E o] E= (180me) =
(B)-3-Ato] 222 d-1-(J g d-4-YU) T 2 Z-2-q1-1-2(39b) (18.35g, 106 mmol) = Ez}o]FE2eht(60.0me,
216 mmo) S WHSAIZIa ZA] 29 FRelEay(AE s, it S 0-30% g olAlElo|ER &) o3

A Fo| 3-AtolZm T e -1-(] e u-4-2 )T 2 H-1-(39¢)(3.0282, 15%)S A=A AFEct: H MR
(300 MHz, DMSO-ds) & 3.14 (t, J = 7.2 Hz, 2H), 1.52 (q, J = 7.1 Hz, 20), 0.75 (dddd, J = 12.0, 8.1,
7.0, 2.8 Hz, 1H), 0.47 - 0.28 (m, 2H), 0.14 - 0.02 (m, 2H).

W31 ()N-(3-Abo] F R E 2 -1-(3] 2] W-4-2) TR A ¥)-2-7] & L 2 92~ Wofvto] = 39d) o] A=

SHE(39d) 2, ¥H32 319 ©Al 3olA HaE wiel e HAAE o] &IA, 3-AlelEREZE2I-1-(IFd-4-
A)Z 2 FH-1-2(39¢)(1.8g, 10.27 mmol) % (R)-2-WE Z Z F-2-A Folulo] = (1.566g, 12.84 mmo)ZH-E A|Z3}
o (-)-N-(3-AtelFR=ZeI-1-(¥gd-4-d) TR ul)-2-Hed T2 F-2-HHo}nfo] =(39d)(1.838g,  6.57

mmol, 63.9% T&)E A AP ZA AFs Y H MR (300 MHz, DMSO-d;) & 8.76 - 8.69 (m, 2H), 7.80 -

7.73 (m, 2H), 3.49 - 3.15 (m, 2H), 1.45 (q, J = 7.4 Hz, 2H), 1.24 (s, 9H), 0.84 - 0.65 (m, 1H), 0.43 -
0.30 (m, 2H), 0.10 - -0.03 (m, 2H); MS (ES+) 301.3, (M+Na); (ES-) 277.3 (M-1); &8t 34 [aly = (-)

27.61 [0.355, MeOH].

SA-4: (R)-N-((-)-1-(3-oH| =-4-EF 22 d)-3-Alo| 2222 I -1-(F g d-4-¢) =2 9)-2-v e 2= 7-2-4
Holuto] =(39e) 9] Az

3F3HE(3%) 2, WHg2] 319 ©hAl 494 BHauE ule} T2 HAE o] 834, (-)-N-(3-AlelEFRE2d-1-(I g
H—4—%)EE%E]EJ)—2—Uﬂ‘aiE-&—2—EJH_O]—H}O] (39d)(1.7g, 6.11 mmo) ZFE AxHo] (R)-N-((-)-1-(3-°}
M4 e 2o d)-3-Ate| ERE A -1-(I g d-4-d) 22 )-2-v Y 2 3h-2- A ofrto] =.(39e) (1. 443g,

3.7 ml, 60.7% S8)= A A=A ATt H MR (300 MHz, DMSO-d;) & 8.77 - 8.68 (m, 2H), 7.62

- 7.53 (m, 2H), 7.15 (dd, J = 11.3, 8.5 Hz, 1H), 7.00 - 6.94 (m, 1H), 6.77 - 6.70 (m, 1H), 5.50 (s,
1), 5.35 (s, 2H), 2.90-2.60 (m, 2H), 1.47-1.27 (m, 1H), 1.38 (s, 9H), 1.25-1.05 (m, 1H), 0.97-0.80
(m, 1), 0.65-0.55 (m, 2H), 0.32-0.10 (m, 2H); 'F NMR (282 MHz, DMSO-ds) -137.30; MS (ES+): 390.4
M+1); 7reld &%+ Jhold AD-H Z¥ 1ml/mings AFESHE 7hold HPLCS 3o =a dAsksict: &)
90% Ak, 10%EtOH, 0.1% TEA, UV = 260 nM, 25°C(>99.99 ee); &3t 3 [al, = (-) 78.49 [0.265, MeOH].

SA-5: (2R,4S)-tert-FE  2-(5-((-)-3-Alo]ZR2 22 -1-((R)-1, 1-tfe| W e dd F o} &= )-1-(I] 2| -4~
PETFHP)-2-ZT2Q ZH YR Y )45} 0| EEA4-H T ZH-1-7} B2 g o] E (39f) o] A=

BHSHE 39f= WHSA 19] ©HA 109 RaE wiel 22 wks 2 93 S ol &dA (2R, 49)-1-(tert-F-5 A
F}Rd)-4-3}o] == A —4- 3] Z 2] P -2-7} 5 A 2H29b) (225mg, 0.732 mmdl), (R)-N-((-)-1-(3-o}m|:=—4-ZF 2

2 d)-3-Alo]E 22 d-1-(Fgd4-U) T2 9)-2-wE X2 F-2-Folnulo] = (39e) L o|e 2-o| EAFHEU-
12H)-7HE A o] E(181mg, 0.732 mmo) ZFE  AZREHo] (2R, 4S)-tert-F¥ 2-(5-((-)-3-Alo]Z2 X2 -1~
((R)-1,1-tholH o g d Aol 2 )-1-(F 2P -4-U) T2 F)-2-ZF 0 2 F I 7 2 Y )-4-5lo| =2 A -4-F| d 9] =
2] Y-1-7} 22 ] o] E (39f) (235mg, 0.346 mmol, 47.3% 2-8)2 wWAl wa=A AZach H NR (300 MHz,
DMSO-ds) & 9.78 (d, J = 93.3 Hz, 1H), 8.59 - 8.47 (m, 2H), 8.32 (s, 1H), 8.29 - 8.06 (m, 1H), 7.51
(dt, J = 6.6, 1.4 Hz, 2H), 7.43 - 7.07 (m, 6H), 5.99 (2s, 1H, 3|A)A=AA), 5.51 (m, 1H), 4.44 (m,
1H), 3.68 (m, 2H), 2.78 - 2.51 (m, 2H), 2.35 - 2.15 (m, 1H), 1.33 (2s, 9H, 3 Ao|ZAA), 1.15 (s,
100), 0.92 (m, 2H), 0.73 - 0.57 (m, 1H), 0.42 - 0.30 (m, 2H), 0.00 - —0.13 (m, 2H); 'F NMR (282 Miz,
DMSO-ds) & -128.66, -130.04 (3]Ae]d=AA); MS (ESt) 679.5 (M+l), 701.5 (M#Na), (ES-) 677.5 (M-1),

713.5 (MtC1); 233 3 [a]lp = (=) 55.55 [ 0.18, MeOH].

SA-6: (2R, 45)-N-(5-(1-o}r| =-3-Alo] FRZ 2 d-1-(J] g d-4-U) 27 )-2-5F 2 29 d )-4-8} o] =H A -4-7]
du) g -2-7h Sotvho] = (39g) o] Alx
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[0644]

[0645]

[0646]

[0647]

[0648]
[0649]

[0650]

SS50l 10-2696432

uﬂ% (10m) %5 (2R,4S)-tert-F8 2-(5-((-)-3-A}o]FZZ 2 -1-((R)-1, I-thol W o & A o} 12 )-1- (1] ]
H-4-)Z29)-2-ZF 2947 )-4-3lo]| =Z A -4-Hd ¥ E 2 d-1-7} 52 g o] E (39f ) (200mg, 0.295
mmol) 2F F4H(1.964ml, 5.89 mmo) = WHEA|Z)aL, WREA 49 ©A| 6o Z|AE wpel 2 a9 2 AA T
(2R,49)-N-(5-(1-o}r| =-3-Ato] F 2 X 2P -1-(F P 4-Y) 22 F )-2-FF Q2| )-4-3lo]| EF5 A -4-| d 9] &
Z A -2-7} 5 2olmlo] =(39g) (169mg, 0.289 mmol, 98% F&)E FAFomA AFsIFor, o] AL oS G4
Iz AREE AT NS (ES-) 509.4 (M+Cl).
SGA-T: (2R,48)-N2-(5-((+)-1-opr|=-3-Alo] 2R 2 2 d-1-(J g d-4-d) T2 d)-2-2F 2 23| d)-NI-(5-2 =2
2398 d-2-%)-4-3fo] =F A -4-3| d 9] F | -1, 2-t}o] 7HE 2~ 0bmto] = (3%h)
g2l 139] ©@A 3¢ ]AlE Aabel] wEbA FEMUYERS AVIEX ALESIA HEZSto| =2 FE(25m) F
(2R,45)-N-(5-(1-o}u] t=-3-Ale] F 2 X 2 A-1-(] g H-4-Y) L2 )-2-ZF 2 29 )-4-3} o] =H A -4-H| I 9] &
2] -2-7H g 2= olubo] =(39g) (160mg, 0.274 mmo)<F #'d 5-F R 232 d-2-A kb o] E(13b) (61.3mg, 0.247 m
mo)E WHEAI7IAL E Al 2R AzvEI v gk GA]l Foll (2R, 45)-N2-(5-((+)-1-0pr| m-3-Afe] S ZZE
A-1-(FYd-4-)Z2)-2-ZF 2 2 d)-NI-(5-F 225 d-2-YU)-4-3}o| EF A -4-H I &2 d-1,2-T}0]
F}8 sobubo] = (98mg, 0.156 mmol, 56.9% +8)E WA wAZAM AEsAT; H NIR (300 MHz, DMSO-ds) &
9.74 (s, 1H), 9.25 (s, 1H), 8.47 - 8.41 (m, 2H), 8.30 (d, J = 2.4 Hz, 1H), 8.12 (d, J = 7.6 Hz, 1H),
7.91 (d, J =9.0 Hz, 1H), 7.81 (dd, J = 8.9, 2.6 Hz, 1), 7.54 (dt, J = 6.5, 1.3 Hz, 2H), 7.41 - 7.33
(m, 4H), 7.33 - 7.25 (m, 1H), 7.15 (dd, J = 7.3, 1.7 Hz, 2H), 5.95 (s, 1H), 4.80 - 4.65 (m, 1H), 4.00
(d, J =10.5 Hz, 1H), 3.90 (d, J = 10.4 Hz, 1H), 2.68 (dd, J = 13.1, 9.6 Hz, 1H), 2.31 (m, 3H), 2.21
(t, J =8.1Hz, 2), 1.12 - 0.96 (m, 2H), 0.70 - 0.53 (m, 1H), 0.45 - 0.26 (m, 2H), -0.01 - -0.14 (m,

OH); F NMR (282 MHz. DMSO-dy) & -129.43; MS (ES+) 629.4 (M+1), 651.4, 653.4 (M+Na). (ES-) 627.4,
629.4 (M-1); 38t 34 [aly, = (+) 7.209 [0.265, MeOH]; CsHziCl1ENsOs.0.5H,001 thall Al #241x; C,
63.99; H, 5.53; N, 13.17; &<1Xx: C, 64.02; H, 5.63; N, 12.86.

a2 40

HO., J«l@—ca HOx.,
‘ &

e 5 o
N R o} in N '(
H HN _— A HN
NaHCO3 HN" S0
TN
N 7 Y,
NH, NH)=
3% - 40a (+)-o] 4 2 1

(2R,48)-N2-(5-((#)-1-o}H| =-3-Alo] S22 2 -1-(H 2| d4-Y) T2 2 )-2-ZF Q29 d)-NI-(4-Z 229 d )-
4-3to| EFA-4-H DI Z2|¥l-1,2-t}o| FHE 2~ofmfo] = (40a) o] A|Z*

A 9 WA 1o Z)AE dabel] wheba tho] 2R ZHEH(20me) T (2R, 49)-N-(5-(1-o}v| =-3-Ate] FRE 2 -
(Ve -4-9) 22 ) -2-ZF L By d)-4-3 o] EH Al -4-3 d ¥] & 2] | -2-7}5 2~ ofrfo] = (39g) (250mg,  0.428 m
m) ¢t 4-F 22 ofo]iAtolol o] E(1n)(0.049ml, 0.385 mmol) 2 FTEAMIEHF(719mg, 8.56 mm)E RHEAl
715, ZYA ZE AREIY(ZREE F A 0o &EA7E AEgbA 1290 o Al o
(2R,49)-N2-(5-((+)-1-o}r| ==3-Ate| SR Z 2 F-1-(F U -4-L) T2 )-2-ZF L 2o d)-NI-(4-Z 225 d)-

4-3lo]| EF A -4-H I 9] F 2] T -1, 2-T}o] FH 2obubo] =.(40a) (134mg, 0.213 mmd, 49.8% )5 3|9 A 2A

A8kt I NMR (300 MHz, DMSO-ds) & 9.69 (s, 1H), 8.53 (s, 1H), 8.49 - 8.37 (m, 2H), 8.16 (d, J

7.8 Hz, 1H), 7.61 - 7.53 (m, 4H), 7.43 - 7.34 (m, 4H), 7.33 - 7.25 (m, 3H), 7.17 (s, 1H), 7.14 (d, J
1.3 Hz, 1H), 5.97 (s, 1H), 4.68 (dd, J = 9.7, 2.7 Hz, 1H), 3.93 (d, J = 10.1 Hz, 1H), 3.83 (d, J
10.0 Hz, 1H), 2.72 (dd, J = 13.1, 9.8 Hz, 1H), 2.39 - 2.10 (m, 5H), 1.12 - 0.97 (m, 2H), 0.73 - 0.56

(m, 1H), 0.43 - 0.28 (m, 2H), -0.00 - -0.10 (m, 2H); F NMR (282 MHz, DMSO-d;) § -129.82; MS (ES-),

626.5, 628.5 (M-1); CusHssCIFN:O05.0.5H,000 ofsl] Aldkd A4 : €, 65.98; H, 5.70; N, 10.99; &RIx]: C,
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[0651]

[0652]
[0653]

[0654]

SEE356 10-2696432
65.94; H, 5.86; N, 10.69; 3% 3 [alp = (+) 65.14 [0.175, MeOH].

w2 41

il F HCHO, wuf® F
N

N
NaBH4
At =
HN" S0 HN™ 0 =
N "N U
7 S NH
= NHy._ N y
cl Cl
3%h (+)-0l 2 A Ma(+)o0l A4

(2R,4S)-N1-(5-E2 23] 2| t1-2-U)-N2-(5-((H)-3-Apo| F2 X 2 A -1-(H e o} = )-1- (I g d4-Y ) 22 )-2-
F7.0 23] d)-4-3ho] =54 -4-5 I3 B¢ -1, 2-Thol /H Sofulo] = (41a) 9] A%

HES-(10me) F (2R, 45)-N2-(5-((+)-1-opn| :=-3-Alo| F 2 L2 A -1-(¥] g d-4-Y) T2 H)-2-FF 2 23| d )-N1-
(5-Z2 298 d-2-9)-4-3lo] EEZA -4-H I ¥ S| -1, 2-T}o] 7} ~ofnlo] = (39h) (100mg, 0.159 mmol)&] &-Hej
ORI EANL W), debEddlsto] =(23.86mg, 0.795 mmol), FAIHEAVEF(30.1mg, 0.795 mmo)S FH7}shaL
Ao A 8AIZF Fok wwkeltl. F7he] wpakEdulsle] =(23.86mg, 0.795 mmol) ' FAIEAUEEF(30. 1ng,
0.795 mmo) & o] WhEEol| H7lstar, AolA 3y wnkelelt. o] wEES Y T sFA7|A, o
AFS ZYA] 2y FIEnEIYI(EFEEE F A 80 £A7E AstA 129)¢d & AAAA
((2R,49)-N1-(5-ZF 2 29 & -2-Y)-N2-(5-((+)-3-Ato| ZF 2 X 2 I -1-(H o} 1 )-1-(F g P -4-Y ) T = 3 )-

2-ZEF 0 2 d)-4-8to] EFA|-4-H I E d-1,2-t}o] FHE ~olulo] = (41a) (74mg, 0.115 mmd, 72.4% F&)
7 dr]e WA mA A AEerIh; H NMR (300 MHz, DNSO-ds) & 9.73 (s, 1H), 9.25 (s, 1H), 8.50 - 8.41

(m, 2H), 8.34 - 8.27 (m, 1H), 8.10 (d, J = 7.1 Hz, 1H), 7.91 (dd, J = 9.1, 0.8 Hz, 1H), 7.82 (dd, J =
9.0, 2.7 Hz, 1H), 7.59 - 7.48 (m, 2H), 7.43 - 7.34 (m, 3H), 7.35 - 7.26 (m, 2H), 7.16 (dd, J = 10.5,
8.8 Hz, 1H), 7.11 - 7.00 (m, 1H), 5.94 (s, 1H), 4.71 (d, J = 7.5 Hz, 1H), 4.10 - 3.85 (m, 2H), 2.75 -
2.63 (m, 1H), 2.25 (m, 3H), 1.94 (s, 4H, N-Me % NH), 1.05 - 0.74 (m, 2H), 0.70 - 0.56 (m, 1H), 0.40 -

0.24 (m, 2H), -0.06 - -0.18 (m, 2H); “FNIR (282 MHz, DMSO-d;) & -129.21; MS (ESt+) 643.3 (Mt1)

665.3, 667.3 (M#Na), (ES-) 641.4, 643.3 (M-1). 3}3E 41a(100mg, 0.159 mm) 9] 2 A71E AT
HC1(0.101m¢, 0.303 mmol)S AHE3IA wlEbS(10m) = HCIG o= HAINAA T2 Az A (2R,49)-NI-(5-F =&
28 H-2-)-N2-(5-((H)-3-A}o| ER2 X2 -1-(WEo}n - )-1-(F g d-4-U) 22 )-2-ZF 2 29 d )-4-35}°]
= 2]-4-9d T &g w-1,2-t}o] 7} ~olulo] = (41a) (64mg, 0.089 mmol, 88% &) WA Bz x x| Fs4c);
HONMR (300 MHz, DMSO-ds) & 10.31 (s, 2H), 9.96 (s, 1H), 9.29 (s, 1H), 8.80 (d, J = 5.3 Hz, 2H), 8.31

(d, J =2.5Hz, 10, 8.17 (d, J = 6.7 Hz, 1H), 7.95 - 7.77 (m, 2H), 7.66 (d, J = 5.3 Hz, 2H), 7.53 (d,
J =7.6 Hz, 2H), 7.49 - 7.17 (m, 5H), 4.87 - 4.58 (m, 1H), 4.11 - 3.84 (m, 2H), 2.78 - 2.54 (m, 3H),
2.47 - 2.13 (m, 6H), 1.19 - 0.98 (m, 1H), 0.96 - 0.77 (m, 1H), 0.76 - 0.61 (m, 1H), 0.45 - 0.30 (m,

2H), -0.00 - -0.10 (m, 2H); “F NIR (282 MHz, DMSO-ds) & -124.81; MS (ES+) 665.4, 667.4 (M+Na), (ES-)

641.5, 643.5 (M-1), 677.3, 679.4 (MHC1); F3F 3A [aly, = (+) 6.0 [0.19, MeOH].
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[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]
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J
Jm
Qﬂ

10-2696432

( o Me;S\’N MgEr
o, O CoClgH:0 0,0 >~Mg-CI ]
_\_(39 %/Q NaBH,4 N B s
— == / g
F’@ HHC!
O'N\
42a 426 42¢ / 42d

9

g
Q“‘-I{'O F

(.o
W
NaBHy — & f I Br; OA-Q HN
—
NH; a(rrol A g o|fg§ﬂ%& == ,/\ o]
OH i B

o
qQ

2h

= 13b , F
@ { 5 Hel - G y
N TOH N T NaHCO3 ’i I’
42 >L
L ’l*o o] HNS, O

-'\N 42k‘| N N
R NS g

Ci

(2R, 4R)-N1-(5-Z 2 29 & d-2-Y)-N2-(5-(3-APo| F 2 L2 L -1-(2-Z 42T U-102)-I) T2 L )-2-ZF 2 29
)41 54| 3] B2 ©l-1,2-Tho] 7 2olvto] = (421) 9] A%

GA-1: (B)-olg 3-Alo|EF =Xz gola 2 o] E(42h)9] A%

ol 222 EH3000me) T 1-(Egoldld 2 ehd ) Aeh-2-2(42a) (994g, 2853 mmo) ] &Ml Alo] S =2
2IIFE G )Eko] =(200g, 2853 mm)E FH7bskar, A-ZelA 20A1%F Fb RESGiTE. o] wh &
(1000m) o2 8|8 1/3 §2o2 FHA7A, IAF F sFAA te|Z22 ke A AT

S FAAH(3000m) 0.2 3A A7 108 Bk wylslgith. Egfolsldx A LAlolme] Hof
x 400me) el AHE3 A oJute] o AAGATE. AHAE FHEAA (E)-oE 3-Ale]FR a2 Holgd e ol E
(42b)(410g, 2925 mmol, 103% )5 4 A=A A|FsF o, oA AA glo] oA AA| glo] ohg ¢

AelA 2oz AFEE ek H NMR (300 MHz, DMSO-ds) & 6.38 (dd, J = 15.4, 10.2 Hz, 1H), 5.93 (d, J =

\_
mo

J

15.4 Hz, 1H), 4.08 (q, J = 7.1 Hz, 2H), 1.64 (dtt, J = 10.2, 8.0, 4.6 Hz, 1H), 1.19 (td, J = 7.1, 1.0
Hz, 3H), 0.98 - 0.82 (m, 2H), 0.75 - 0.62 (m, 2H).

GA-2: o€ 3-Alo|ER2 X 2T 2 H -0 o] E(42¢) 9] A|F

5CE WZhd wlebs(2000m) 5 (E)-ol€ 3-Alo]ZF2Z 2 Zol g # o] E(42b)(290g, 2069 mmol)2] -&-<Ho A3}
FLE(I]) 6532 (24.61g, 103 mmd)S H7}elil WA, DMF(500m¢) & HEgslo]l =z B} EF(157g, 4138
mmo) 2] §HE& UIF 257 10CE Hol A5sA FEF e 52 AUsigit). o] vhg EFES 5T 1
AlZE Eok atslar, E(5000me)ell Far, 154 FoF weElith. dojzl A HE fdS AFo)E g 9
Al oA 7| AL, to]FREMEN3 x 800me) 0.2 AIHEITE. £ & FEAITIAL, HolEFREMEH2 x 600
m) o2 —%%8}013} golgz2de & Foted, (2 x 1500m) = MH3}aL, Mgso4 Yol A AEA7)aL o T

AZ13L, 40T ofglel & 2xoA ZF sl HFFAA, dE 3-Alo]FEIE 2 E 2 uly-of o] E(42¢)(260g, 38%
$)2 24 oz 2A AE39cH; H MR (300 MHz, DMSO-ds) & 4.03 (q, J = 7.1 Hz, 2H), 2.33 (t. J =

il

7.3 Hz, 2H), 1.41 (q, J = 7.2 Hz, 2H), 1.16 (t, J = 7.1 Hz, 3H), 0.75 - 0.59 (m, 1H), 0.40 - 0.31 (m,
2H), 0.06 - -0.06 (m, 2H).
TA-3: 3-Ato]| F R I 2 -N-1| FZA|-N-v| &l L 2 Fofmto] = (42d) ©] A%

-10C2 ¥Z+ed THF(2000ml) 3 o€l 3-Alo]E 2 ¥ 23 3 2 3l -0] o] E (42¢) (260g, 1828 mmo) 2] £Mo] N,0-t}o]
uﬂ%é}olti*‘om ALl (268g, 2743 mmo)S FH7Fetal LA, olol A Rdnlau|gG FE o] =(2743ml, 5485
mnol, THE & 2M)& A7slgleh. o] EFES -10TCelA 2412 5<F wrRkstar, 323} NH,Cl 89 (4000me) &= ®F

S TAATIAL WA A2 TEAR Y. TS £9A171a0 4 S5 EtOAc(2 x 1000ml) 2 FE3FATE.
7] S5 et AR AlFska uA, NgSo, AollM AxA7Ia, o3 I T FFAA Aol rzed
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-N-H] EX]-N-w| & Z & glo}nfo] ©(42d) (240g, 1527 mmol, 83% F&)S S AAM AAZA AT3IAT}; HONR
(300 MHz, DMSO-ds) & 3.66 (s, 3H), 3.07 (s, 3H), 2.44 (t, J = 7.6 Hz, 2H), 1.39 (q, J = 7.3 Hz, 2H),
0.76 - 0.62 (m, 1H), 0.42 - 0.31 (m, 2H), 0.08 - -0.09 (m, 2H).

G4 1-(3-ol| e-4-FF Q2o d)-3-Alo| ZRZ R I T 2 P-1-2(42) 9] A Z

5C% ¥Z+-¢ THF(2000me) = 3—/\}0]ﬁiﬁiﬁ‘—N—UﬂE/\]—N—Uﬂ%ﬁiﬂo}ﬂ}o]‘:(42d)(240g 1527 mmol) ] &9
A7 < W 2XE 5T F2om fAstAA (3-(Hla(Egtelvgd ™) oln] ) -4-5F o 23l d)nt2lg 2
Zrko] = (1¢)(1908me, 1527 mmol, THF % 1M)<] AAX&EA Azxd &aE @7}0“4. o] HFSES 5T 24| 7F
&b amkskar, SN HCL(1000me) = Whg SAIAZ]AL 24)3F §Qb adkslgivk. o] &¢ES Al NallCo,2 97173
stA]7]aL, old obAlHO]E(2 x 500m) 2 FEFATE. Fe {7715 T2 AHSL A, NgS0s AelA iz
th. o] 2He] EAS olo]AZEIE(150m) ol &3
3 3lstal ofol A wpE R AlHsal YA HEAIA 1-
AT ZF-1-2(42e)(90g, 28.46% A1 FFE)S WA w24 A
S FHEAZIAL, ARoA 6A1ZF et FAAIZIAL, Doizl aAE ool ofd F]4ste] 1-(3-of

(42e)(50g, 15.81%, A2 F&E2)S WA mAZA A)F3R

=)
b
0
s
it
to
fu
i
e
@
>
RS
iy
1H91 f
N
1,
[kl
fu
r’l
rio

=5 H NMR (300 MHz, DMSO-ds) & 8 (dd, J =18.9, 2.2 Hz, 1H), 7.18 (ddd, J = 8.4, 4.7, 2.2 Hz, 1H),

7.09 (dd, J = 11.1, 8.4 Hz, 1H), 5.41 (s, 2H), 2.98 (t, J = 7.3 Hz, 2H), 1.48 (q, J = 7.2 Hz, 2H),
0.82 - 0.65 (m, 1H), 0.41 - 0.33 (m, 2H), 0.10 - -0.02 (m, 2H); MS (ES+) 208.2 (M+1), (ES-) 206.2 (M-

1: “F NIR (282 MHz, DMSO- dy) & -128.24;

GA-5: 1-(3-oln|-4-Z 2 o B d)-3-Alo| ZF 2T 2T 2 39-1-8(42f) 9] A%

0ColAd  THF(150m¢) 2 o&2(300m) T  1-(3-olv|=-4-2F 2 2dd)-3-Alo|ZF2zad
(42e)(13.63g, 65.8 mmol) o] §No] FA23}EAUEH(5.08g, 132 mmo)S H7}8taL 0CoA AT 5
th. o] Wk EFES Moz Ry JtRAIZT. o] vk EFES oY ofAH o] E(800ml)
S EAS R FIAZI UhA, E(2 x 300me), ©5(300me) = Al kAL, NMgSO, dollAl 7x=A7]aL,
FAZT. AALE ZYA 29 ARvtEa e [, @ab/o Y ofAlElo] E(1:0 WX 41 DE &
I AAAA 1-(3-0p1| x-4-Z 20 2 5| d )-3-Alo| F R X 2 9 3 & 94-1-$(42f) (11.47g, 53.8 mmol, 83%

~HU
2
>
)

of

off

—

o

g <
2o 9
O ) O

Ze)S WA mAzA ATsrdch: H MR (300 MHz, DMSO-d;) & 6.86 (dd, J = 11.5, 8.2 Hz, 1H), 6.72

o

(dd, J = 9.1, 2.1 Hz, 1H), 6.42 (ddd, J = 8.3, 4.5, 2.1 Hz, 1H), 5.03 (s, 2H), 4.98 (d, J = 4.1 Hz,
1H), 4.40 - 4.30 (m, 1H), 1.71 - 1.48 (m, 2H), 1.26 - 1.01 (m, 2H), 0.73 - 0.54 (m, 1H), 0.45 - 0.24
(m, 2H), 0.02 - -0.14 (m, 2H0); "F NMR (282 MHz, DMSO) & -138.16; MS (ES+) 210.1 (M+1); (ES-) 208.1
(M-1).

GA-6: (2R, 4R)-tert-5E 2-(5-(3-Alo|FR X2 H-1-3}o|EEA L2 )-2-ZT 20 27T )-4-1 E A3
EEd-1-7HE A g o] E(42g) 9] A=

SR 42gE 1-(3-olH|x-4-ZF ¢ 2 ¥ d)-3-Alo| F R Z 2 W = 2 9-1-8(42f) (700mg, 3.35 mmd), (2R,4R)-1-
(tert-F-EA7MH H)-4-H EA| 9] Z 2] J-2-7}2 2H(36a) (820mg, 3.35 mmol) B o€l 2-o|EAHE=A-1(2H)-7+=
A o) E(827mg, 3.35 mmol) ZF-E] w321 19 @A 109 7] AE v} e uke W 93¢ AL o] LA A
Z3}9] (2R, 4R)-tert-F¥ 2-(5-(3-A}o]E2 X 2H-1-3lo| EEBA L2 W )-2-Z 2 0 2 H| Y IR Y )4 EA T =2
Y -1-7H2 2 o] E (42¢)(1.273g, 2.92 mmol, 87% F&)E T AHo=zA A|FaTh; MR (300 MHz,
DMSO-ds) & 9.42 (2s, 1H, 3|Ao)dAA), 7.87 (dd, J = 35.9, 7.7 Hz, 1H, 3| A)HAA), 7.17 (dd, J =
10.8, 8.4 Hz, 1H), 7.06 (s, 1H), 5.19 (d, J = 4.4 Hz, 1H), 4.49 (q, J = 5.9 Hz, 1H), 4.29 (m, 1H),

3.99 (m, 1H), 3.59 (dd, J = 11.0, 5.5 Hz, 1H), 3.34-3.30 (m, 1H), 3.22 (2s, 3H, 3|do|d&dA)), 2.45 -
2.25 (m, 1H), 2.19 - 1.89 (m, 1H), 1.77 - 1.51 (m, 2H), 1.36 (2s, 9H, 3 Hdo)|Ad&dA] ), 1.26 - 1.05 (m,

2H), 0.74 - 0.53 (m, 1H), 0.46 - 0.22 (m, 2H), -0.011- -0.098 (m, 2H); “F MR (282 MHz, DMSO-ds) &

-128.81, -130.11 3| do]Ad A4,

- 113 -



[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

SS90l 10-2696432

GA-7: (2R, 4R)-tert-H-8 2-(5-(1-HEE-3-Alo|F2ITZIAITZ I )-2-Z 2 ¢ | d 7Y )-4-w| EA| ¥ 2
w-1- }HN J|o] E (42h) 9] A|=x

0ColA tolZFz2rek(1om) 5 EzlolsldEA7 (451mg, 1.718 mmo) e EAoll B 2w (70,840, 1.374 mmo)S
A7vekal 156% B9 WHksIItE. 0Tl o] WgEo] tolZ 22 e(16m) T (2R, 4R)-tert-H-& 2-(5-(3-A}
O FREZE-1-3fo| EFA| ZR N )-2-ZF O 2 A IR Y )-4-v| A ] 2| D -1-7H5 A ¢ o] E (42g) (300mg,

0.687 mmol) % o]vthE(117mg, 1.718 mmo) S T3l AL ESE £A4S Hrteli). o] vHEES 1471 7]
Zrol AAAM Aoz JFAYa, AF F FHEAAT. doix s ZEA Y AzetEY Y (A,
Al 20 WA 30% 5 olE olAElo|ER &8])dl o) HAAIA (2R,4R)-tert-F8 2-(5-(1-B ZH-3-Alo] & &
T2H2 2 )-2-ZFQ 2H IR A)4-v| EA| ¥ 22| d-1-7}E A 2 o] E(42h) (279mg, 0.559 mmol, 81% &)=

ro 2 wuA A ATtk H NR (300 Miz, DNSO-d;) & 9.56 (2s, 1H, 3|7o]4=A]), 8.05 (2, 1H,

[ifhes)

3ol AA), 7.37 - 7.04 (m, 2H), 5.30 (t, J = 7.5 Hz, 1H), 4.32 (m, 1H), 4.07 - 3.90 (m, 1H), 3.59
(dd, J = 11.1, 5.4 Hz, 1H), 3.43 - 3.28 (m, 1H), 3.23 (2s, , 3H, 3 Ao AA), 2.62 - 2.23 (m, 2H),
2.20 - 1.89 (m, 1H), 1.37 (2s, 9H, 3] He]AdAA), 1.30 - 1.02 (m, 3H), 0.79 - 0.63 (m, 1H), 0.48 -
0.29 (m, 2H), 0.03 -—0.049 (m, 2H). 19F NMR (282 MHz, DMSO-d;) & -126.1 3] Ho]d 2 4.

MS (ESt) 499.46, 501.47 (M+1), 521.45, 523.46 (MtNa), (ES-) 497.41, 499.37 (M-1).

oA -8: (2R,4R)-tert-4-€
2-(5-(3- APl ER X2 H-1-(2-F 29 d-102D)-Y) L2 F)-2-ZF Q. 2| d 72 ) 4-H EA 9] E 2 -1-7}5
Ao E(42))9] Az

O EUO|EY (25m) F 8] U-2-2(421)(252mg, 2.65 mmol)©] wHHE g-oho] ERAZE(381mg, 2.76 mmd)S H
7vetar, 1AZE Bk b BFAl7|a, Aoz WA TE. o] whg EFE| olMEYO|EH(15m) F
(2R, 4R)-tert-549 2-(5-(1-ER2RE-3-Alo]|FR2I 2P g3)-2-ZF ¢ 2 {d 7t e )—4-w| EA g 28 d-1-7}2
Ao E(42h)(265mg, 0.531 mmd) o] &N FH7bstar, sbit 7FE SFAZAG. o] WE ERES NET T 55
Al71aL, ZARE E(25m)o AEAIZIAL, " ofAEo]E(3 x 50ml)E  FEEUTE. dE oMAH O EFS
getol, E(2 x 26ml), @(2m) 2 AHEta, ARA7I, F F FHAAY. ‘ e
azRvEaH I (A7, 12g, A 0 WA 60% F AL otAEo]E H wghge] 9:1 E3E 2 &)l <3
AAANA (2R, 4R)-tert-F4 2-(5-(3-Alo|ER2Z2I-1-(2-5 47 d-1(2H)-<

o) —4-r| B A 7] 2] W -1-7} A ] o] B (42]) (120mg, 0.234 muol, 44.0% S+8)2 3|9 1A =4 AZs3ch: H
NMR (300 MHz, DMSO-d;) & 9.55 (2s, 1H, 3] HelAdAA), 7.79 (s, H, 3Hdo18AA), 7.62 (s, 1H), 7.42 -

7.31 (m, 1H), 7.25 (dd, J = 10.5, 8.6 Hz, 1H), 7.18 (bs, 1H), 6.39 (dd, J = 9.2, 1.4 Hz, 1H), 6.23
(tt, J =6.7, 1.6 Hz, 1H), 6.06 (t, J = 8.2 Hz, 1H), 4.27 (m, 1H), 3.97 (m, 1H), 3.58 (m, 1H), 3.45 -
3.23 (m, 1H), 3.21 (2s, 3H, 3 Aol =AA]), 2.61 - 2.23 (m, 1H), 2.23 - 2.08 (m, 2H), 2.00 - 1.83 (m,
1H), 1.34 (2s, 9H, 3ol dA), 1.17 - 0.96 (m, 2H), 0.79 - 0.61 (m, 1H), 0.48 - 0.28 (m, 2H), 0.10

- -0.10 (m, 20); F NMR (282 MHz, DMSO-d;) & -126.20, -127.58 3|7o]gAA: NS (ES+) 514.6 (M+1),

536.6 (M+Na), (ES-) 512.5 (M-1), 548.6 (M+Cl).

GA-9: (2R, 4R)-N-(5-(3-Ale] 22 Z 2 A -1-(2-& 478 d-120)-¢) T2 H)-2-ZFZ ¢ 2 ¥4 )-4-HEA I =S d

-2~} E »olulo] = (42k) 9] A|Z

StE 42k WHS2] 49 ©Al 69 ZIAlE AApoll uwheba] wlEekE F 3N HC1(0.714me, 2.142 mmd)S AME-3}o]

(2R, 4R)-tert-F-E 2-(5-(3-Alo| 2 L2 H-1-(2-SA4A T d-12D)-) X2 H)-2-ZF 2 d 7l d ) -4-v &

]J}EE]"/]—I—?}ET%—_J_ ] 1E(42J)(11omg, 0.214) 25 A %3t (2R,4R)-N-(5-(3-Alo|F Rz 2 H-1-(2-2 41 g
9-120)-9)Z28)-2-EF 2 29 d ) 4-v B A9 E 8| d-2-FHE 2 obmlo] = (42k) (96mg, 0.213 mmol, 100% &)

AAEE He A A ZA AT I R (300 MHz, DMSO-ds) & 10.46 (s, 1H), 10.08 (s, 1H), 8.79

(s, 1), 7.89 - 7.56 (m, 2H), 7.50 - 7.11 (m, 2H), 6.40 (d, J = 9.3 Hz, 1H), 6.25 (d, J = 7.2 Hz, 1),
6.07 (s, 1), 4.49 (d, J = 5.6 Hz, 1H), 4.09 (s, 1H), 3.39 (s, 1H), 3.35 - 3.21 (m, 1H), 3.19 (2s, 3H
T FEQAeldEA), 2.64 - 2.51 (m, 1), 2.31 - 2.15 (m, 4H), 1.25 - 0.93 (m, 2H), 0.79 - 0.61 (m,

1H), 0.49 - 0.28 (m, 2H), 0.07 - -0.10 (m, 2H); F NMR (282 MHz, DMSO-&) & -124.71, -124.73 (F3&<]

- 114 -



[0677]

[0678]

[0679]

[0680]
[0681]

[0682]

[0683]

SSS0l 10-2696432

Aol AAA); MS (ES+) 414.5 (M+1), 436.5 (M+Na), (ES-) 4112.5 (M-1), 448.5 (M+Cl).

A-10: (2R, 4R)-N1-(5-F2Z 23 g d-2-)-N2-(5-(3-Alo] F2 T2 -1-(2-2 A9 d-120)-Y) T2 3 )-2-Z
L2 d)-4-HFA| T ET d-1,2-t}o] FHg 2obubo] = (421) 9] Al

U

52 139 ©@A 3o Z1Al" Axpell wEbA IN A FERMERE.27Tn0, 4.27 md) S A71EA ARESHe] H
gsto] =2 Fe(10me) =
(2R, 4R)-N-(5-(3-Ale| F 222 -1-(2- 49 2 H-121)-Y) T2 L) -2-FF L 29| ) -4-w| BEA 9 & W -2-7} 5
2~olulo] = (42k) (96mg, 0.213 muo) & #d 5-F 2292 H-2-U 71l o] E(13b) (80mg, 0.320 mmol) <} WF-&-A]7] 3L
Ze aRulEa o] g A Fof (2R, 4R)-NI-(5-F 229 H-2-Y)-N2-(5-(3-Ate| SR Z 2L -1-(2-5 4
AYd-1020)-9) 22 H)-2-EF o 291 d)-4-v| 5 A 7 E2|d-1,2-tho| FHg 2olmto] = (421 ) (113mg,  0.199  mmol,
93% Fe)= WA wA=A AT H MR (300 Miz, DSO-d) & 9.55 (s, 1H), 9.16 (s, 1H), 8.30

m =

(dd, J = 2.6, 0.7 Hz, 1H), 7.90 (dd, J = 9.1, 0.8 Hz, 1H), 7.87 - 7.77 (m, 2H), 7.65 (d, J = 6.9 Hz,
1H), 7.35 (ddd, J = 8.8, 6.5, 2.0 Hz, 1H), 7.29 - 7.12 (m, 2H), 6.38 (dd, J = 9.2, 1.3 Hz, 1H), 6.22
(t, J =6.7 Hz, 1H), 6.05 (t, J = 8.0 Hz, 1H), 4.59 (dd, J = 9.2, 3.8 Hz, 1H), 4.08 - 3.97 (m, 1H),
3.82 - 3.60 (m, 2H), 3.22 (2s, 3H, F-EYA|H=A), 2.42 - 2.32 (m, 1H), 2.29 - 2.04 (m, 3H), 1.18 -

0.93 (m, 2H), 0.78 - 0.62 (m, 1H), 0.44 - 0.29 (m, 2H), 0.04 - -0.11 (m, 2H); F NMR (282 MHz, DMSO-
ds) & -126.35; MS (ES+) 568.6, 570.6 (M+1), 590.5, 592.5 (M#Na), (ES-) 566.5, 568.5 (M-1); IR (KBr)

3420, 3077, 2998, 2932, 1659, 1520 cm ; CuHyyCIEN:O;.0.5H,000 5] A2bE BA4]: C, 60.36; H, 5.59; N,
12.14; &<lx]: C, 60.76; H, 5.66; N, 11.82.
Hh-S-2] 43

(Sr2HY = 5 w-2-d@lofuto] =
o

o e + 3 -

2 LiEtBH K - A8
— T om i ol o T - . =l
HoN o N HEl
. ran Y
NHz Ti(OiPr), F = 0.
42e 43a(+)}o] 2 4 43b 43¢ (+)-0] A A H]

43d (-)-0] A & A 431 (+}-o] A & A 43¢ P anmelaaa

o I &~ [
P | O, HN o
H NaGH o“ N EEDQ O
_O N i - - § o .ol
2 36a (+)-0] 4 A H /E —
0

o]
F 43i (+)-0] A F 4l F 43 (+)-0] A 2 A )V 43k (+)-01 d A A

431(+)-0 4 2 Al 7N
o

((2R,4R)-N1-(5-F 223 g d-2-U)-N2-(5-((+)-3-Ale] SR L2 H-1-(2-4 T g d-102)-Y) T2 )-2-FF
S 2 )41 EA T Egd-1,2-t}o] 72 ~o}lulo| = (43m) o] A%

A -1: () (H)-N-(1-(3-o}nx=~4-ZF o 2 d)-3-Alo| FRrz 2 A Z 2 Fa|d)-2-0| & Z 2 3-2-A Folulo] =
(432)9] A%

335 (43a)2, WH32] 319 @A 304 By wie}l e AAE o] &3A, 1-(3-oln =—4-ZF 2 2 d)-3-A}
o|ZFRITRY T2 H-1-2(42¢)(100.865g, 487 mmd), (S)-2-HEZ &2 -2-Holulo]=(86g, 681 mml) L HE
glofo] X 2 ZAIEJEHE (287ml, 973 mmol) &2 H-E] A|ZH o] (S)(+)-N-(1-(3-0}H| =~4-ZF Q2 27 d )-3-Alo] & =&
Iz 2Agd)-2-1 e 2 g-2-4 Folu}o] = (43a) (64g, 206 mmol, 42.4% &) Wre AN uA|EA AFSH
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9tk H NWR (300 MHz, DMSO-ds) & 7.33 (d, J = 8.9 Hz, 1H), 7.07 (d, J = 8.7 Hz, 2H), 5.39 (s, 2H),
3.33 - 3.05 (m, 2H) 1.54 - 1.37 (m, 2H), 1.21 (s, 9H), 0.85 - 0.63 (m, 1H), 0.46 - 0.32 (m, 2H), 0.15
- 0.02 (m, 2H); F NMR (282 MHz, DMSO-d;) & -129.79: MS (ES+) 311.4 (M+1), 333.4 (M#Na), (ES-) 309.4
(M-1), 345.3 (M4C1); 38 3] [alp = (+) 20.0 [0.18, MeOH].

G20 (S)-N-(1-(3-o} =-4-FF L 2Hd)-3-A| S22 2 2 2 9)-2-v|d L 2 #-2-/d Folulo] = (43b) 2] A

=z

e

-78CE Y29 gHEgGst)ERZ2FA(1.5 L) F (S)(H)-N-(1-(3-o e—-4-ZF 2 2 d)-3-Alo] F a2y
gl dl)-2-m &l = 2 g-2-d W olnfo] = (43a) (64g, 206 mmol)e] & Ao o] Wk &= 75T of# & A&}

Zre] 71zl AHA AAE] BE Egtolo|d R Eslo| =eto] =(618ml, 618 mml)E H7FsESITh. o] b

TolAl 3AIRE &<t W%h kg Aeom JRRAZT. Wb EFES 0CE WA x4
NH4C1(600m¢) 2 WHg FH A ). %%% FEAZIAL, 74 TE odE ofMEHIOlE(2 x 1000m) 2 FE3FATH.
e 67 =S B(2 x 1000me), G5(500m)E AA3FI, NgS04 JelAl AxEA7|aL AN 7|2, AF F 5=
AlA - (S)N-(1-(3-o ] e—4-EF 2o )-3-Alo] SR Z 2 I 3 2 9 )-2-v g 3 2 3k-2-4 fl o}l o] = (43b) (127g,
203 mmol, 99% FEIE ATIRLH, oA thFol FAl flo] AREEHATEH NS (ESt) 313.4 (Mtl), 335.4
(M+Na), (ES-) 311.4 (M-1), 347.3 (M+Cl).

Olt
iGalae)

o[o

GA-3: #WE 5-((+)-3-Ate] 22228 -1-((S)-1, I-the|H el gl Aotn| )22 d) -2-FF Q2 d7uH o] E
(43c)9] A%

g olAHe]E(635ml) & E3} Al NaHC05(635ml) 5 (S)-N-(1-(3-o}n| =—4-ZFQ 2o d )-3-Alo| F 22 g
Z29)-2-weZ2g-2-AToluto] = (43b) (127g, 203 mmo)e] o] (biphasic) £do]

(23.61me, 305 mmo)E H7bebar, A2elA spwk AL wntsigltt. 55 . T8 & olE of
AEOIE(2 x 10)=2 FE3AT. &3 /7] S& 5= AHsta, dxA7]1aL, o3pA7]a, g F 5527

a, ECA A= o] &l A A A e
5-((+)-3-APo]| 22 2 H-1-((S)-1, I-tfeo|e e Polr| =) 2 2 9)-2-ZF 0 2 7 d 7}v} v o] E (43¢) (75. 344g,

203 miol, 100% F8&)2 1A wAZA AT H NR (300 Miz, DISO-d;) & 9.29 (s, 1H), 7.56 (dd, J

7.9, 2.2 Hz, 1H), 7.15 (dd, J = 10.6, 8.4 Hz, 1H), 7.05 (ddd, J = 8.5, 4.8, 2.2 Hz, 1H), 5.31 (d, J
4.8 Hz, 1M), 4.28 - 4.09 (m, 1H), 3.65 (s, 3H), 2.06 - 1.88 (m, 1H), 1.78 - 1.61 (m, 1H), 1.25 -
1.11 (m, 1H), 1.06 (s, 9H), 1.06 - 0.88 (m, 1H), 0.74 - 0.55 (m, 1H), 0.42 - 0.29 (m, 2H), -0.01 -
-0.09 (m, 2H); 19F NMR (282 MHz, DMSO-ds) & -126.77; MS (ES+) 371.5 (M+1), 393.5 (M+Na), (ES-) 369.4

(M-1), 405.4 (M+C1); 33 3H [aly = (+) 74.4 [0.18, MeOH].

A-4: (-)-WE 5-(1-o}H] x--3-Alo] ER X 2 WX 2 )-2-Z 2 ¢ 2| d7lulvo] E(43d) 9] A=

WE-L-(1000md) T WE 5-((H)-3-Alo]F2Z2H-1-((9)-1, 1-tfov o g Aol ) T2 2 )-2-ZF 0 23 d
Fhap| o] E (43¢) (75g, 202 mmo) 2] <ol wlEke- = 3M HCI(337me, 1012 mmo)S H7}elx 308 <+ mylala,
AF 5 Az AE= %%Al?ﬂv} FAME E(500me) el &aAl7]a 23} TR EFoR A7|dsiAl7]aL, oY
ORAEIC] E(3 x 1500ml) & FE3Art. TS 771 & E(2 x 300m), A4 (500me) =2 AlH sk, ZA] 7]
AA7IaL, AF F FFZFAA  (H)-WE 5-(1-0lue-3-Alo] FRE R AL 29 )-2-ZF @ ZH d 7l o] E

(43d)(63.5g, 238 mmol, 118% F+&)E AZ3 AHo=z=A AEsach; HONR (300 Mz, DMSO-d;) & 9.26 (s,

T

1H), 7.55 (dd, J = 8.0, 2.0 Hz, 1H), 7.20 - 7.06 (m, 1H), 3.77 (t, J = 6.8 Hz, 1H), 3.65 (s, 3H), 3.50
- 3.14 (m, 2H), 2.50 - 2.28 (m, 1H), 1.60 (m, 2H), 1.24 - 0.94 (m, 2H), 0.72 - 0.53 (m, 1H), 0.41 -

0.27 (m, 2H), -0.02 - -0.11 (m, 2H); F NMR (282 MHz. DMSO-dy) & —-127.37; MS (ES+) 267.4 (M+1), (ES-)
265.3 (M-1); 33 3)d [aly = (-) 3.0 [0.2, MeOH].

A5 (H)-dE 5-(3-Ale] FR 23 -1-(2,6-Uo| A d-1-9) L2 )-2-5F 2 2| d 7}vl v o] E (43f)
o A%

o] S Z Z v EH(1000me ) = (-)-He 5-(1-ola)| x-3-Alo| F 2T 2 YT 21 )-2-Z 2 0 2 | d7lu}uo] E
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(43d)(63g, 237 mmol) o] &M tho]dlo] =& -20-3] &-2,6(3H)-t}o]-2(43e)(29.7g, 260 mmol)S A-=or H7}sh
a1, 30 FF ki, o] wkEEo| ofME EEeto]=(336ml, 4731 mmo)E H7Fskal 2A1F Bt 7HE 3R
A1 ARG R F FEFAAY. EEE 2AE (224E T 100g) oFo]lAX 2 3-&(250m) 258 273}
1A (H)-Hd 5-(3-Alol R X 23 -1-(2,6-tho]| AT Hd-1-Y) Z2F )-2-EF L 2 d 7t o] E

A
(43£)(51.5g. 142 muol, 60.1% )2 WA wx =4 A&+ H NR (300 Miz, DMSO-d;) & 9.29 (s, 1H),

d

7.65 - 7.41 (m, 1), 7.19 - 6.86 (m, 2H), 5.71 (dd, J = 9.2, 6.5 Hz, 1H), 3.65 (s, 3H), 2.61 (qd, J =
7.6, 7.0, 3.2 Hz, 4H), 2.42 - 2.11 (m, 2H), 1.81 (p, J = 6.5 Hz, 2H), 1.22 - 0.99 (m, 2H), 0.76 - 0.56

19
(m, 1H), 0.44 - 0.28 (m, 2H), 0.11 - -0.12 (m, 2H); F NMR (282 MHz, DMSO-d) & -126.82; MS (ESt+)

363.5 (M+1), 385.5 (MHNa), (ES-) 361.5; &8 314 [alp = (+) 101.9 [0.21, MeOH].

GA-6: WY 5-(3-Al|EREZEI-1-(2-3 | EFA-6-S AT H g d-1-d) 22 9)-2-ZF =2 d v o] E
(43g)9] A=

=78CAA ol E22WeH(1407ml) = (+)-HE 5-(3-Alo] S22 9-1-(2,6-tto] SAFHgd-1-¢) 222 )-2-
ZF 0 2o d Ml o] E (43f)(51g, 141 mmol) 2] £ tfololo]ARd UAFulF 424 3FE(422m0, 422 mmol)S #
7Vetar, -78TCelA 1A17E Fot wwksgitt. WhHeES wWES(30ml), X3t 74 EFREEAMFUER(10)RE JE

FAAIZIA 0CR WHEQT. o] £ E 2AZF B witsla, SE5& EEA7]a, 4 58 HeolZ22v
(2 x 500ml) o2 FE3Ah. &3 f7] =& E(2 x 500m), FF(200m)E A H S, HAFRAFIL, oA
I, AF F FEAA WY 5-(3-Ao) FR IR L-1-(2-8}o]| =2 A -6-2 AT H H P -1- 29
Fhal| o] E (43g) (51.3g, 141 mmol, 100% &) ATt om, oA AA gleo] o
Atk; MS (ES-) 363.5 (M-1).

oo
T

oo mg

GA-70 ($)-ME 5-(B-APlFREZRE-1-(2-54-3 4-volsto| Ry g d-1(21)-9) 22 )-2-=F L 29 47}
o]

vl o] E(43h) 9] A%

thol F 22 e Rh(1586m) F WY 5-(3-Alo]lFR IR A-1-(2-3fO| EHA-6-S 4 A2 H-1-) TR L) 2-EF Q.
247l o] E (43g) (52g, 143 mmol) 2] wHEE &Moo 0C=E WZw Ego|odoll(119ml, 856 mmd)S 3 7}35}k
a, Wegdyd 280 =(22.24m0, 285 mm)E H7FSFTE. o] HESES A 2oA SFEY wpkstal, tholE R
ZHEH(100me) T 2(500m) E B AA AL, =58 A7, A =S tolFR R EH(2 x 500m) 0.7 &

SR, 7l & #stel E(2 x 250ml), @4 (250m) 2= MASta, AxA 7|, A7, JF F FHAHA
o, 249 e A 2 A=2aEa (A gtAa, 5k T oold ol EHeE 0 WA 100%= &)l ¢
3 AAAA (+)-vE 5-(3-A)|EFRZ L2 W -1-(2-2 -3 4-T}o]slo] =2 T 2 d-1(2H)-Y ) T2 )-2-Z 2 9 2 5
7l o] E (43h) (51.6g, 149 mmol, 104% F8&)S FA A Ho2A AFsc); 'H MR (300 MHz, DMSO-ds) §&
9.35 (s, 1H), 7.66 - 7.50 (m, 1H), 7.18 (dd, J = 10.7, 8.5 Hz, 1H), 7.06 (m, 1H), 6.15 (dt, J = 7.9,
1.6 Hz, 1H), 5.64 (dd, J = 9.8, 6.3 Hz, 1H), 5.17 (dt, J = 8.2, 4.4 Hz, 1H), 3.66 (s, 4H, Me, NH),
2.50 - 2.36 (m, 2H), 2.26 - 2.14 (m, 1H), 2.06 - 1.87 (m, 1H), 1.43 (m, 1H), 1.28 - 0.99 (m, 2H), 0.72
(m, 1), 0.44 - 0.30 (m, 2H), 0.11 - -0.13 (m, 2H); 19F NMR (282 MHz, DMSO-dy) & -126.08; MS (ESt+)

369.5 (MtNa), (ES-) 345.4 (M-1); 33t 3| [al, = (+) 123.9 [0.255, MeOH].

-8 (+)-WE 5-(3-Alo]ERZ 2 H-1-(2-2 49 g P-1(20)-Y) X2 )-2-ZF ¢ 2 F I F}ulw| o] E(431) 2] A

=%

ol FZZHEH(200md) F (H)-WE 5-(3-Ao]FRZ 2 -1-(2-24-3 4-To|slo| =23 g d-1(2H)-Y ) T2 )-

2-ZF 0 =¥ d 7l o] E (43h)(5.95g, 17.18 mmol) 2] nlwte %cﬁoﬂ o AFE 7 (7.47g, 86 mmol)S Fr}star, 10
b Fot 71E SFAIATE. Frhe] olaksltH(7.47g, 86 mmol)S 72A]7ke] ZIZbel AAA 7I|Rom HIIEHA

Al

oo vk EFES oIi)a, telERaduer AFHsia, M F EFAAG. ol zde] WAE
A 2 EH}EZHM(*‘EM@_ At 5 olE obAlEelE 0 WA 100%= &E)el o FAANA (+)-H)
g 5-(3-AtelFR TR I-1-(2-& 4T d-1021)-Y) T2 F)-2-ZF 0 2 ¥ d7luv o] E(431)(2.962g, 8.60 mm,

50.1% 48)= 9o A oz AEaech: H MR (300 MHz, DMSO-ds) & 9.40 (s, 1H), 7.75 - 7.59 (m,

2H), 7.38 (ddd, J = 8.8, 6.5, 2.0 Hz, 1H), 7.28 - 7.14 (m, 2H), 6.45 - 6.37 (m, 1H), 6.25 (td, J =
6.7, 1.5 Hz, 1H), 6.08 (t, J = 8.1 Hz, 1H), 3.67 (s, 3H), 2.22 (g, J = 7.7 Hz, 2H), 1.28 - 0.93 (m,
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9H), 0.84 - 0.62 (m, 1H), 0.47 - 0.31 (m, 2H), 0.11 - -0.13 (m, 2H); F NMR (282 MHz, DMSO-ds) &
-125.29; MS (ES+) 345.4 (M+1), 367.4 (M+Na), (ES-) 343.4 (M-1), 379.3 QHCl); 338t 3 [aly, = (+)
240.0 [0.05, MeOH].

A= ($)-1-(1-(3-o | ~4-ZF 2 2o d)-3-Alo| 222 d 2 7 ) 3| 2| Tl -2(1H) -2 43j) 2] A=

HEFS (75ml) F (- 5-(3-Ale] EFRZ R I-1-(2-249 g d-12H)-Y) T2 9)-2-ZF ¢ 2 d7lulr o] E
(431)(2.9g, 8.42 mmo) 2] &Hol] A FASUEF(14.03ml, 84 mmol, 6N)S H7bsta, 1047 B¢t 71d &7
A71aL, A F FFAZT. e =200m) = S|AA7]AL, old obAlH O] E(3 x 200me) 2 FE=3HATH. {7
= ok, =(2 x 100me), FF(100me) = AlHskaL, AxA71aL, oJFA7|aL, HF F sHFART. 229
g FHA ZE aRvEa (s, i F " ofAHelE 0 WA 60 WA 100%= &)l <
AAANA (H)-1-(1-(3-olr|=-4-ZF o 23 d)-3-Alo]Frz ez 299 J-2(1H)-2>43j)(2.173g, 7.59 n
wl, 90% 58)e AHozA AFEATH H NIR (300 MHz, DMSO-ds) & 7.58 (dd, J = 6.9, 2.0 Hz, 1H),

7.35 (ddd, J = 8.8, 6.5, 2.0 Hz, 1H), 6.94 (dd, J = 11.5, 8.3 Hz, 1H), 6.75 (dd, J = 8.7, 2.3 Hz, 1H),
6.53 (ddd, J = 8.4, 4.3, 2.3 Hz, 1H), 6.39 (dd, J = 9.1, 1.3 Hz, 1H), 6.21 (td, J = 6.7, 1.5 Hz, 1H),
5.99 (dd, J =9.1, 7.0 Hz, 1), 5.19 (s, 2H), 2.23 - 2.03 (m, 2H), 1.11 (m, 1H), 0.99 (m, 1H), 0.79 -

0.62 (m, 1H), 0.46 - 0.28 (m, 2H), 0.08 - -0.12 (m, 2H); “FNMR (282 MHz, DMSO-d;) & -136.31; MS

(ES+) 287.4 (M+1), 309.4 (MtNa), 573.7 (2M+1), 595.7 (2M+Na), (ES-) 285.3 (M-1), 321.3 (M+Cl); 33} F]
A [alpy=(+) 296.25 [0.16, MeOH].

SA-10: (2R 4R)-tert=FE 2-(5-((+)-3-Ato] ZRIE2 A -1-(2-$43 ¢ d-1020)-L) 22 )-2-FF 2. 25 d7}
vl Q) -4-H| EA 9] Z 2] Tl -1-FH2- 2 g o] E (43k) o] A%

g2l 19 Al 100 BEaiE wpel e wkg 9l 9ay S o834 HEZEo|=EF(20m) F
(2R,4R)-1-(tert-F-EA 7t )-4-v| S A 9] 2| D -2-7H5 2 42H(36a) (158mg, 0.513 mmol), (+)-1-(1-(3-o}1]—4-
ZF o 2ud)-3-Ao|FRZ R T2 I ) v 2| Jd-2(1H)-2(43j)(286mg, 1.0 mml)S ol 2-o ZA]F &= -1(2H)-7}
B o] E(247mg, 1.0 mmo) o} WHEAI7)aL FA] 25l A=2etE 9] (A7 25g, A4 F oodlE oA H O E
0 WA 100%= =)ol <93+ AA Fo (2R, 4R)-tert-F¥ 2-(5-((+)-3-Alo]| 22X 2H-1-(2-FA4v -
12N)-9)Z23)-2-Z2F 2 29 d7h R d)-4-HEA I S8 d-1-7t 52 gl o] E(43k) (462mg,  0.900 mmol, 90%

FE)E WA T EA ﬂ%ﬂ%ﬂﬁ}{WR(mOMm,Dm&%)s 9.51 (2s, 1H, 3Ho)gd4dA]), 7.87 (m,

M), 7.71 - 7.56 (m, 1H), 7.36 (ddd, J = 8.8, 6.5, 2.0 Hz, 1H), 7.25 (dd, J = 10.5, 8.5 Hz, 1H), 7.17
(d, J =8.1Hz, 1H), 6.39 (dd, J = 9.1, 1.4 Hz, 1H), 6.23 (td, J = 6.7, 1.4 Hz, 1H), 6.07 (t, J = 8.0
Hz, 1), 4.42 - 4.21 (m, 1H), 4.00 - 3.92 (m, 1), 3.59 (dd, J = 11.1, 5.5 Hz, 1H), 3.35 - 3.26 (m,
1H), 3.21 (2s, 3H, 3ol AddAA), 2.51 - 2.28 (m, 1H), 2.20 (m, 2H), 2.11 - 1.85 (m, 1H), 1.34 (2s,

OH, 3HdelAgd&dA]), 1.26 - 0.93 (m, 2H), 0.72 (m, 1H), 0.37 (m, 2H), 0.10 - -0.10 (m, 2H); “F NIR (282
MHz, DMSO-d;) & -125.99, -127.39; MS (ESt) 514.6 (M+1), 536.6 (M+Na), (ES-) 512.6 (M-1), 548.5

(M+C1); 33t 3ld [aly = (+) 248 [0.115, MeOH].

SHA-11: (2R,4R)-N-(5-((+)-3-Ale| F 2 X 2 I -1-(2-Z 429 T-1C21)-Y) X228 )-2-EF 2 29d ) -4-H 5 A7
E8U-2-7}E 2olupo] = (431) 9] Az

S5HE 4312 WHE2] 49 @A 6ol Z1AlE Aol wheEbA HEE F 3N HCL(2.92me, 8.76 mmo)S AFE-3HH
(2R, 4R)-tert-28  2-(5-((H)-3-Alo]FRZT 2 -1-(2-S 49 g d-12H)-9) =22 )-2-ZF 0 2 I Iul =Y )-
4~ EA T ST Hd-1-7E A g o] E (43k) (450mg, 0.876 mmo) ZH-E A|Z38}e] (2R, 4R)-N-(5-((+)-3-Alo]E 2L =
A-1-(2-5 29 g d-102H)-9) 222 )-2-ZF 0 294 )-4-H| EA| 7] S8 g -2-F} - ~ofulo] = (43]) (394mg, 0.876
mmol, 100% 5&) QAES ¥ A APHo=A AFsArE; 1H NMR (300 MHz, DMSO-ds) & 10.45 (s, 1H),
10.17 - 9.94 (m, 1H), 8.95 - 8.64 (m, 2H), 7.73 (ddd, J = 32.9, 7.3, 2.1 Hz, 2H), 7.37 (ddd, J =

6.5, 2.0 Hz, 1H), 7.33 - 7.25 (m, 2H), 6.40 (dd, J = 9.1, 1.3 Hz, 1H), 6.24 (td, J = 6.8, 1.5 Hz, 1H),
6.07 (t, J =8.1Hz, 1H), 4.63 - 4.35 (m, 1H), 4.09 (d, J = 3.8 Hz, 1H), 3.50 - 3.21 (m, 1H), 3.19 (s,
3H), 2.63 - 2.52 (m, 1H), 2.22 (m, 3H), 1.11 (m, 2H), 0.71 (m, 1H), 0.38 (m, 2H), 0.06 - -0.11 (m,
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2H); 19F NMR (282 MHz, DMSO-ds) & -124.56; MS (ES+) 414.5 (M+1), 436.5 (M+Na), 827.8 (2M+1), (ES-)
412.5 (M=1), 448.4 (M+C1); 338t g [alp = (+) 170.9 [0.055, MeOH].

wHA-12: ((2R,4R)-N1-(5-Z2 23 g d-2-)-N2-(5-((+)-3-Alo] F2 T2 A -1-(2-2 A Fd-120)-g) = 2
2)-2-EF 29 d)4-v EA I E d-1,2-t}o] FHg Aofufo] = (43m) o A%

k-2 139 &7 3o Z1AE Axpel weld IN A FEAMYEE(17.52me, 17.52 mmol)S F712A ARl

HEgso| =275 (50m) F (2R, 4R)-N-(5-((+)-3-Alo| F 222 I -1-(2-S 42T gd-1C2H)-d)Z2H)-2-EF 2.
29d)-4-v A9 S D -2-FHg 20fuo] =(431) (394mg, 0.876 mm)E FHd 5-EFRR2IFH-2-d7tulH o E
(13b)(327mg, 1.314 mmoD) ¢} ¥H-SA7 3 ZeiA] A7l I RvtEaHuo] 93 AA Fo| ((2R,4R)-N1-(5-F ==Y
Z-2-2)-N2-(5-(($)-3-Ato] 2 Z 2 A -1-(2-F AT YH-12H)-Y) 22 )-2-EF 229 d)-4-HS5A g =2 d
-1,2-t}o] 7H 2obwho] = (43m) (245mg, 0.431 mmol, 49.2% F&)E WA mAZA A8k 1 MR (300 Miz,
DMSO-ds) & 9.55 (s, 1H), 9.17 (s, 1H), 8.30 (dd, J = 2.7, 0.7 Hz, 1H), 7.90 (dd, J = 9.0, 0.8 Hz,

1H), 7.88 - 7.78 (m, 2H), 7.65 (dd, J = 7.0, 2.0 Hz, 1H), 7.35 (ddd, J = 8.9, 6.5, 2.0 Hz, 1H), 7.24
(dd, J = 10.5, 8.6 Hz, 1H), 7.19 - 7.12 (m, 1H), 6.38 (dd, J = 9.2, 1.4 Hz, 1H), 6.22 (td, J =

1.5 Hz, 1H), 6.05 (t, J = 8.0 Hz, 1H), 4.59 (dd, J = 9.2, 4.0 Hz, 1H), 4.12 - 3.96 (m, 1H), 3.83 -
3.62 (m, 2H), 3.22 (s, 3H), 2.44 - 2.30 (m, 1H), 2.29 - 2.04 (m, 3H), 1.24 - 0.91 (m, 2H), 0.79 - 0.61
(m, 1H), 0.45 - 0.29 (m, 2H), 0.04 - -0.09 (m, 2H); 19F NMR (282 MHz, DMSO-d;) & -126.21; MS (ESt)

568.5, 570.6 (M+1), 590.5, 592 (M+Na), (ES-) 566.5, 568.5 (M-1); 338t 3] [alp = (+) 229.54 [0.325,
MeOH]; CooHsCIEN;O,0 el Axkgl A% €, 61.32; H, 5.50; Cl, 6.24; N, 12.33; =elx]: C, 61.06; H,
5.53; Cl, 6.02; N, 12.27.

0

gul

o H 0Z N NaOH 0" N PA(OH), 07N - EE)DQ
O

oo
1
>
.

43h (+)-0] 2 2 A 445 (+)-0] 4 2 | 44b (+)- o] 21 = A
F
R [
| C.,
O, HN fo} a._ HN o) D%N .
D”"ﬁ _Hel Ve ) N? >
N ] N o N NaHCOJ )E;_
/Eo ay O
o
% @
4dc (+1o] A F A b Mel-oldE A

(2R, 4R)-N1-(5-F 22T ZH-2-U)-N2-(5-(()-3-Ale] FR2 X2 F-1-(2-Z AT A d-1-Y) 22 P )-2-FF =
o) -4-1| F A 9] E ] -1, 2-Tho] 7} B 2mobnho] B (44e) o] A%

SGA-1: (H)-1-(1-(3-olne-4-ZFQ B d)-3-Alo| ZFR2 2 2L 2 2 )-3 4-T}o]sto| = 2| 2] Tl -2(1H) -2 (44a)
o] Az

3}eHE- (44a) S WHS-2) 439 T 9o Z1AE upel S AxE o] &M (+)-HE 5-(3-Ato|FRZEH-1-(2-
A-3,4-tpolslo| =2y d-12H)-Y) T2 H )-2-ZF 0 2| d 7Pl o] E(43h) (4g, 11.55 mmod) % 4 NaOH
(19.25m¢, 115 mmol 6 N)ZFE AZ3}e] (+)-1-(1-(3-olu|x-4-ZF 0 2| d)-3-Alo|F2 2P = 2 1)-3 4-T}
ostol =2 3] 2] W-2(1H)- (44a) (3.22¢, 11.17 mmd, 97% 48)S AlgozA ATt H MR (300 Mz,
DMSO-ds) & 6.91 (dd, J = 11.5, 8.3 Hz, 1H), 6.69 (dd, J = 8.8, 2.3 Hz, 1H), 6.44 (ddd, J = 8.5, 4.4,
2.3 Hz, 1H), 6.09 (dt, J = 7.7, 1.6 Hz, 1H), 5.56 (dd, J = 10.1, 5.9 Hz, 1H), 5.21 - 5.04 (m, 3H),
2.48 - 2.36 (m, 2H), 2.27 - 2.12 (m, 2H), 1.98 - 1.80 (m, 2H), 1.21 - 0.94 (m, 2H), 0.81 - 0.61 (m,

1H), 0.45 - 0.28 (m, 2H), 0.07 - 0.01 (m, 1H), -0.01 - -0.08 (m, 1H); “F MR (282 MHz, DMSO-ds) &

-136.82; MS (ES+) 289.4 (M+1), 311.4 (MNa), (ES-) 287.4 (M-1); 33 34 [al, = (+) 144.4 [0.205,
MeOH] .
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A2 ($)-1-(1-(3-0}n =~4-ZF 0 23 d)-3-Alo| 222 d L 2 3 ) 9 | 2| d-2- (44b) 9] A=

313HE 44bt olE oA HIOIE(50ml) T FAFEEERE(0.779g, 1.11 mmo)S AFE3Fe] wEE2] 132 @A 26 7]
Ag we L 9 Gl wEkd ($)-1-(1-(3-0P| e-4-ZF 29| d )-3-Alo]| F 2 X2 H X 2 )-3 4-t}o]&}o]
Ezvd-2(1H)-2(44a)(3.2g, 11.10 mmo)& 1AIRE &¢F WESAIA Alxzste] (+)-1-(1-(3-opr|e-4-2F 0 =
Hd)-3-Alo|FRT 2 I 7)1 # e H-2-2(44b) (2.846g, 9.80 mmdl, 88% F&)S W A oAdwA AT}
Qtk; 1H NMR (300 MHz, DMSO-d;) & 6.91 (dd, J = 11.5, 8.3 Hz, 1H), 6.70 (dd, J = 8.9, 2.2 Hz, 1H),
6.42 (ddd, J = 8.4, 4.3, 2.2 Hz, 1H), 5.68 (dd, J = 9.3, 6.7 Hz, 1H), 5.11 (s, 2H), 3.12 - 2.93 (m,
H), 2.82 - 2.63 (m, 1H), 2.28 (m, 2H), 1.95 - 1.75 (m, 2H), 1.75 - 1.42 (m, 4H), 1.25 - 0.95 (m, 2H),

0.82 - 0.67 (m, 1H), 0.42 - 0.35 (m, 2H), 0.11 - -0.05 (m, 2H); F NMR (282 MHz, DMSO-dsy) & -137.07;
MS (ES+) 291.4, 313.4 (M+Na), ES-) 289.4 (M-1), 325.4 (M+Cl1); 33t 3d [aly = (+) 164.0 [0.15, MeOH].

9A-3: #HE (2R, 4R)-tert-F8 2-(5-((+)-3-Ale|EFR2 T aP-1-(2-ATFHgd-1-Yd) 22 )-2-ZF ¢ 27 d
LR ) -4-w EA 5 Z 2 -1-7} 52 g o] E (44¢) 2] A=

W32 19 @A 106 Rarg wpel 22 vk 9 a4 23S o] &dA old 2-o EAIHEU-12H) -7 A
E(247mg, 1.0 mmo)Z A}&3te] HEZSo]=2F & (20m) 5 (2R,4R)-1-(tert-F-EA7tH Y )-4-H EA| 7] 27
U-2-7H524H(36a) (245mg, 1 mm), (+)-1-(1-(3-oMH|=-4-FF 2 23|d)-3-Alc| S22 d =2 9 ) 3| 7| 2| -
2-2-(44b) (290mg, 1.0 mmo)S WHA|Z7)1a2 ZEiA] 2y I 2ufEad ) (de]7ha 25g, A F o8 ofAH ol E
0 WA 100%=2 &2l 23 AAl Fo wE (2R, 4R)-tert-5-8 2-(5-((H)-3-Alo]F2Z 2 -1-(2-% 4] g
U-1-)Z23)-2-Z 72 2 dyhRd)-4-HEA| 9 S8 Y -1-7} 22 g o] E (44c) (453mg, 0.875 mmol, 88% <

)& T Ao 2A AT 'H NMR (300 MHz, DMSO-ds) & 9.50 (2s, 1H, 3] Ho]dAA]), 8.04 - 7.66

o]

(m, 1H), 7.22 (dd, J = 10.8, 8.5 Hz, 1H), 7.10 - 6.99 (m, 1H), 5.78 (t, J = 8.0 Hz, 1H), 4.48 - 4.20
(m, 1), 4.06 - 3.91 (m, 1), 3.59 (dd, J = 11.1, 5.6 Hz, 1), 3.41 (s, 1), 3.22 (2s, 3H, 3|4
A), 3.14 - 3.01 (m, 1H), 2.82 - 2.67 (m, 1H), 2.50 - 2.04 (m, 2H), 2.01 - 1.79 (m, 4H), 1.77 - 1.56
(m, 3H), 1.60 - 1.46 (m, 1H), 1.36 (2s, OH, 33]240]”;‘2%]), 1.29 - 0.98 (m, 2H), 0.85 - 0.64 (m, 1H),

0.47 = 0.30 (m, 2H), 0.14 - -0.08 (m, 2H); F NMR (282 MHz, DMSO-ds) & -127.42, -128.68 3% o] dAA);
MS (ES+) 518.6 (M+1), 540.6 (M#Na), (ES-) 516.5 (M-1), 552.5 (M+C1): 33t 3A [aly = (+)126.6 [0.15,
MeOH] .

SA-4: (2R, 4R)N-(5-(3-Ate] FRZ2H-1-(2-S 492 d-1-Y)
2-7HE 2ofulo] = (44d) 9] A Zx

(&

24)-2-2F 2 d)-4-vEA 9 -

3}t E 44d= Wb
(2R,4R)-tert

52 49 @A 69 7|AE Aol wElA WEke F 3N HC1(2.58me, 7.73 mmol)S AFE3le] wE

-58 2-(5-((+)-3-AP| E2 X2 0-1-(2-Z 4T g d-1-¢4) 22 9)-2-ZF 0 2 ¥ 7R Y )-4-1
EAYEYU-1-7} 52 0] E (44¢) (400mg, 0.773 mmo) ZH-E A Z3F]  (2R,4R)-N-(5-(3-Alo]ER2 X2 H-1-
-5 29 d-1-¢) 229 )-2-ZF 2 29d)4-v| 5A| I EZ & I -2- T} 20wl o] = (44d) (351mg,  0.773  mmol,
1006 F8)2 2o 24 Aoz A%akdch: H NR (300 Miz, DMSO-d) & 10.51 (s, 1H), 10.37 (s, 1H),

8.78 (s, 1H), 7.73 (dd, J = 7.6, 2.2 Hz, 1H), 7.27 (dd, J = 10.6, 8.5 Hz, 1H), 7.14 (ddd, J =

4.8, 2.2 Hz, 1), 5.79 (dd, J = 9.5, 6.5 Hz, 1H), 4.71 - 4.35 (m, 1H), 4.22 - 4.02 (m, 1H), 3.47 -
3.35 (m, 1H), 3.36 - 3.20 (m, 1H), 3.20 (s, 3H), 3.14 - 3.04 (m, 1H), 2.82 - 2.67 (m, 1H), 2.65 - 2.52
(m, 1H), 2.39 - 2.18 (m, 3H), 2.06 - 1.85 (m, 2H), 1.79 - 1.44 (m, 4H), 1.31 - 0.98 (m, 2H), 0.84 -

0.64 (m, 1H), 0.48 - 0.31 (m, 2H), 0.12 - -0.07 (m, 2H); F NMR (282 MHz, DMSO-ds) & -125.55; MS
(ESH) 418.6 (M+1), 440.5 (MNa), (ES-) 416.5 (M-1), 452.5 (M+C1).
A5 (2R, 4R)-N1-(5-Z 2 23| Z T -2-)-N2-(5-((+)-3-Ate] 2R Z I -1-(2-S AT A g d-1-d) =
70 25 9)-4-7] % 415 B2 01, 2-thol 7 olwlol = (4de) o) A%

HE-S-2] 1394 A 3o 71 A" Ao wEbd IN 4 FEAYEE(15mL, 15.00 mml) S G724 ALE3sle] HE
galol e 2 F2H(50m) = (2R,4R)-N-(5-(3-Alo]Z R 2 F-1-(2-2 4 Fgd-1-d)ZT2F)-2-ZF o 23d)-4-
o] Miarﬂ -2-7H5 2~0lulo] =(44d) (340mg, 0.749 mmo)E ¥d 5-F 2232 d-2-L7}ul| o] E (13b) (280mg,

il
e

)_

\V]

e

QL‘ olo

JW
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[0719]

[0720]
[0721]

[0722]

[0723]

[0724]

SS50l 10-2696432

LAl 2 JEReEIHI(EEEF T MA 302= &YA7]E A7 12g 0-
=58k (2R, 4R)-N1-(5-F 2292 d-2-U)-N2-(5-((+)-3-Alo| S 2 X 2 A -1-(2-5 41

pul

1.125 mmo) 9} WHS-A]7) L
100%) o <]t AA Fol
HeYd-1-9) T2 )-2-ZF 2 29 d)4-HEA| 9] S d-1,2-t}o] 7 ~ofmto) = (44e) (210mg, 0.367 mmol, 48.9%

g2 M mAzA AT H MR (300 MHz, DMSO-ds) & 9.53 (s, 1H), 9.18 (s, 1H), 8.30 (dd, J

-1

= 2.6, 0.8 Hz, 1), 7.91 (dd, J = 9.0, 0.8 Hz, 1), 7.87 - 7.73 (m, 2H), 7.21 (dd, J = 10.7, 8.5 Hz,
H), 7.10 - 6.99 (m, 1H), 5.85 - 5.68 (m, 1H), 4.60 (dd, J = 9.1, 3.9 Hz, 1H), 4.12 - 3.98 (m, 2H),
3.83 - 3.65 (m, 2H), 3.24 (s, 3H), 3.14 - 3.00 (m, 1H), 2.83 - 2.64 (m, 1H), 2.47 - 2.32 (m, 1H), 2.35
- 2.20 (m, 1), 2.18 - 2.03 (m, 1), 2.01 - 1.81 (m, 2H), 1.75 - 1.56 (m, 3H), 1.61 - 1.44 (m, 1H),
1.27 - 0.97 (m, 2H), 0.83 - 0.64 (m, 1H), 0.47 - 0.30 (m, 2H), 0.10 - -0.07 (m, 2H); F NMR (282 MHz,
DMSO-ds) & -127.47; MS (ES+) 572.6 (M+1), 594.5, 596.5 (M#Na), (ES-) 570.5, 572.5 (M-1); 33 3|4

[aly = (+) 174.3 [0.21, MeOH].

HE--4 45

/ HCl
O] EEDQ “{ —
N7 COOH SQeE}OI“&"“Xllé\ /RO ZN
SLA N
0”0 -
34a (+)-0l 42 A 452 (-0] 42 H| 0=5
A 13b A
,fo F » “(0 R
! N
W NaHCO, 1w
HN"0
\
7 \ N| NH/ \N
NHY_ N Z =
= c 4sc (+)-0 g2

(2R, 48)-N2-(5-((+)-1-opv] m-3-Ato| FREZRA-1-(J g d-4-) T2 )-2-FF 2 2o d)-NI-(5-F 229 7]~
2-4)-4-vEA -4~ d 9] E g d-1,2-T} o] FHE 2~ ofmuto] = (45¢) 9] A=

GA-1: (2R, 4S)-tert-HE8  2-(5-((-)-3-Alo|ZF2Z 28 -1-((S)-1, 1-tho| W& e & Ao} &2 )-1-(F] ) -4~
R H)-2-Z 20 2H Y7 RY)4-H| EA-4-F D9 2T d-1-FFE A H o] E@5a) Y AZE

g2l 19] @Al 100 RaE wpel e wkE w9l 93¢ 23S o] &AM oY 2-dEAFEA-1C2H)-FHE A
©]E(123mg, 0.498 mmo)E AR&ete] H|EZteto] =2 (10ml) F (2R, 49)-1-(tert—F-5A 7t )-4-m 5 A] -4

Hdd] S d-2-7H52 21 (34a) (160mg, 0.498 mmol), (R)-N-((-)-1-(3-o}r|=-4-ZFQ 23| d)-3-Alo|F2 22
-1-(FEd-4-9) 22 g)-2-v g T2 @-2-A P oluto] = (39e) (194mg, 0.498 mmo) S WHSA|Z713 ZA] 24 A=
ntE Oy (A7t 25g, EEEE T CMA 80 0 WA 100%= &a])ol &3+ AHA|l Fo (2R,45)-tert-F¢ 2-
(5-((-)-3-Ato] ZFZ T2 -1-((S)-1,1-Tho| W&o & A Fo}m & )-1- (3 2| Pd-4-L) T2 )-2-ZF 0 2| I
A)-4-H EA-4-d ¥ S| d-1-7}5 A 2 o] E(45a) (287mg, 0.414 mmol, 83% &)= WA mAZA AT
'H NMR (300 MHz, DMSO-di) & 9.49 (2s, 1H, 3Ao|dAA), 8.77 - 8.28 (m, 2H), 8.04 (m, 1H), 7.53 -

7.08 (m, 8H), 5.48 (m, 1H), 4.35 (m, 1H), 3.77 (s, 1H), 3.41 (s, 2H), 2.85 (2s, 3H, Fo]dZA),
2.78 - 2.35 (m, 3H), 1.33 (2s, 9H, 3|Held=A), 1.15 (m, 10H), 1.02 - 0.82 (m, 2H), 0.64 (m, 1H),
0.36 (m, 2H), 0.04 - -0.15 (m, 2H); 19F NMR (282 MHz, DMSO-ds) & -128.09, -129.50 3o dA]; MS

(ES+) 693.7 (M+1), 715.7 (M+Na), (ES-) 691.7 (M-1), 727.7 (M+Cl); 3&st 3A [aly = (-) 8.0 [0.075,
MeOH] .
GAI-2: (2R,48)-N-(5-(1-0}H| =-3-Alo] S22 2 -1~ (2| d-4-U) L2 )-2-FF 2 2 9|d ) -4-v| F-A| -4-7| d ]
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[0725]

[0726]

[0727]

[0728]

[0729]
[0730]

[0731]

[0732]

SS50l 10-2696432

1:'/] 2_7}__‘_5"__2301—1:1]—0] = (45b) 94 Xﬂ =

wekEAd HCI(2.694me, 8.08 mmol) & (2R,4S)-tert-%2 2-(5-((-)-3-Ale]F 2 2H-1-((S)-1,1-to|H Lol &
Aol 2)-1-(Fgld-4-9) 22 9)-2-FF 0 2H 7R Y ) 4-W EA -4-9 I S d-1-7H5 A g o] E@ba) (2
80mg, 0.404 mmo)S WHEAZIL b w2 49 WA 6ol Z1AE Blel e Yad 2 AAS ¢yt
(2R,4S)-N-(5-(1-o}v]=-3-Ato| F R X 2 U -1-(F g d-4-A) L2 H)-2-ZF 0 2| d)-4-H FA|4-H d 9] 2~
2-7} 5 2~olmlo] = (45b) (227mg, 0.404 mmol, 100% 5-&) GAAE AFstglon, oA v dAldA U= A}
S5 Ak MS (ES+) 489.5 (M+1), (ES-) 487.4 (M-1), 523.5 (M+Cl).
GA-3: (2R, 48)-N2-(5-((+)-1-opv] :=-3-Ato] ZF R E 2 A -1 (I g d-4-U) 22 I )-2-FF 2 Hd)-NI-(5-F &
29 d-2-)-4-HEA4-H d 9] E -1, 2-T}o| FHg olufo] = (45¢) 9] Al
W2 139 @A 3o Z1AlE Aol whEbd IN 4 FEARFEF(8.08m0, 8.08 mo)E F71RA AREEe] ]
EFsolm2 FSA(50m) = (2R,49)-N-(5-(1-olu]|x=-3-Alo| F2 X 2 FA-1-(F g d-4-I) L2 7 )-2-ZTZ 9 2 5
)-4-m| E X -4-H d 9] Z 8] Y -2-7} & ~olulo] = (45b) (111mg, 0.444 mmo) S #Hd 5-F 223 gjd-2-U7patd o] E
(13b)(227mg, 0.404 mmol) 9} WFS-A|7]1 ZEiA] 28 F2ulE I (F22E 3 (MA 8022 {A7|= A7}
A 12g 0-100%) 9] 93 AA T (2R,4S)-N2-(5-((+)-1-0}r]| x-3-Alo]| 2 X2 D1~ (F g Pd-4-g) 227 )-
2-Z 20 2 d)-NI-(5-F 229 H-2-Y)-4-W| EA|-4-7 91 22| d -1, 2-T}o] 7} A ofmt o] = (45c) (50mg, 0.078
mmol, 19.24% 4~8)2 WA uA2ZA A2 HONR (300 MHz, DMSO-d;) & 9.46 (s, 1H), 9.23 (s, 1H),
8.59 - 8.36 (m, 2H), 8.31 (d, J = 2.6 Hz, 1H), 7.97 - 7.88 (m, 2H), 7.81 (dd, J = 9.0, 2.6 Hz, 1H),
7.43 (d, J = 4.2 Hz, 4H), 7.40 - 7.32 (m, 3H), 7.21 - 7.09 (m, 2H), 4.65 (t, J = 6.2 Hz, 1H), 4.23 (d,

J =10.8 Hz, 1H), 3.90 (d, J = 10.8 Hz, 1H), 2.84 (s, 3H), 2.62 (d, J = 6.4 Hz, 2H), 2.40 - 2.25 (m,
2H), 2.26 - 2.12 (m, 2H), 1.12 - 0.94 (m, 2H), 0.73 - 0.54 (m, 1H), 0.43 - 0.27 (m, 2H), 0.01 - -0.17

(m, 2H); F NMR (282 MHz, DMSO-ds) & -128.48; MS (ESt) 643.6, 645.7 (Mt1), (ES-) 641.6, 643.6 (M-1);

A8t 8 [aly = (+) 99.23 [0.26, MeOH].

WG] 46

OH  HyC. .CCH i 5 i)
CH, O, by 3 o) N\o O\\‘A
H ] MeLi, THF
s ] KMnO, e l EDCI Z | CHg ? = ] s Z |
& = = & KOH =
DIPEA = Hae™ SN HC™ N
48d 458

HiC” N HsC” N HOBt HyG
462 46b e
" SIMEa \*/
ob g THiOPr) 4 Meas‘ of NH 3
BuzSnH 1 NH. N
NH:
e N 4}5
467 ° o
. i I HoN
(Rr2-Wl e = 27 -2-H M ojplo] = L £ 46h (o] 4 A A
Hico, HiCO, HsC0,
EEDQ ZNB“{O F Z S-.;,ﬁo F :N: g
363 (+)0] 42 A >[\ P HO Nk o A N
0" =0 —_— NaHCOs HN™ "0
U %
=
O&s“NH CHy NHE N r MM ‘N
cl
8 (o] A A 4] a6 CHy 48k (+}o] A & A CHy

((2R,4R)-N2-(5-((+)-1-o}H] =-3-Ale| F 2z 2 d-1-(2-WE I g d-4-Y)Z 29 )-2-ZF ¢ 23 d)-N1-(5-F =2
23] 2]t -2-9 ) —4-| EA| 9] Z 2] ¥l -1, 2-TFo| 7}E 2 ofubo] = (46k) o] A %

GA-1: 2-HE-olo] AU FEIAH46h) S A=

E-(1000m¢) = 2,4-tholml€-9] 2 (46a) (100g, 933.245 mmo) ] & ol Frd7habzhE(294.97g, 1866.489 mmol)
< 277t 17P°ﬂ AXAA roja H7rstink. doizl wkg EFES 80T 12417 &t 7FAEgith. o]
So0® WAATI, AtelE HEFE FalA oHA7IAL yA ool S 50TelA 79t Sl
250mee] &A7HA FEHEAIZT. dojxl §AE 0CE PZ4A7]aL, pHE IN HCI(2% 0C WA 5C)& o] &3lA 3
o2 zAIATG. Aozl mAE Aol o FEta WFER AFHsa ARAIA 2-vdolo]layAEIA

[e]
W E3lES
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[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

[0744]

SSS0l 10-2696432

(46b)(22.3g, T&: 17.42%)= A|&3FAT}; I NMR (D0) & 8.52 (s, 1H), 7.94-7.90 (m, 2H), 2.69 (s, 3H);
MS (+) 138.1 (M+1).
SA-2: N-H|EA]-N, 2-tho]w| R ofo] Ay IRl ofmlo] = (46¢) o] A=

N N-tho]w|d Folulo] = (180me) 5 2-Hl"olo] Y Z ' 4H46b) (17.8g, 129.798 mmo) S| W rREE §He N, N-T}o]
olol AZ ZFo|o}ul(67.105gm, 519.192 mmol) 2 1-o€-3-(3-TrolWo}n| - 2 )7l HT}olo|n| = ¢JAtdd
(EDCI, 40.299g, 259.596 mmol) % slo]=ZA|MlZEd}o]o}Z (HOBt, 39.753g, 259.596 mmol)S A-Lolx H7}bst
Atk o whg EFES 0.5A1FF FF ALeA uwketa vA N, 0 trelHld dtol=F4 ofwl dA4kd
(13.8g, 141,479 mmo)& FH7Fslaivh. o] ¥k E3ES A2olA 1243 5 ?_P WRHEkaL, 2 (500m0) 2 WS S A
A713L, " ofAlH O] E(5 x 500me) = F=3I3tE. Fe §715S FAUEF oA dxA7L, o3 F, F
FEAZAT. dofxl ZALE ZY ARvtEaddd o] GAAA N-HEA-N,2-tho]H " olo] Ay R ofnfo] =

(46¢)(23g, 98.4% S8)2 AMe] Axa 1AM AT H MR (CDCly) & 8.29-8.27 (s, 1H), 7.08
7.01 (m, 2H), 3.27 (s, 3H), 3.07 (s, 3H), 2.32 (s, 3H); MS (ES+) 181.1 (M+l).
GA-3: 1-(2-vE g d-4-< ) o ek (46d) o] A Z

THF(520me¢) 5 N-WlSA|-N,2-tho]WHolo] A FHlolnlo] = (46¢) (26g,  144.281lmmol) o]  wHHE &

MeLi(6.342g, 288.562 mmo, THF & IM £9)E A B97] 3} -78T A ﬂﬂé}oﬂrﬂr o] Hk& E3ES 14]

k] 717 ARA] A2/ 7F2A171aL, 2 NHCL Ho R 0CAA RS FXA AT, o3l 88 £35S
=
(6}

g oMHIER FEdta f7] S5 B % 9FE AHS AL, SNUEF G dAxA7a, o3 F
ARG, dojd ALE Zd azvteEddye o) AAAA 1-(2-WEy] e d-4- )l g2 (46d) (11g, 56.4%
) Ao A% A AT H MR (CDCly) 6 8.61-8.59 (d, 1H), 7.51-7.45 (d, 1H), 7.45-
7.44 (m, 1), 4.05-4.02 (s, 3H); MS (ES+) 136.1(M+1).

T4 3-AbelE R A -1-(2-M e g d-4-) T2 -0-l-1-2 d6e) o] A=

SIHE 46ev= WHSA 319 A 1o ZiAlE ARl uwhEhA 1-(2-WE ¥ g el-4-d) o e (46d) (11.g, 81.383
mol) & 2 X E] A xste], 72 I2uE g 93 HA o 3-Alo)|ERERA-1-(2-HEggd-4-g)T 2
-2-2l-1-2-(46e) (4.5g, 29.5% F&)S AME w oAd=ZA AFePTh; MS (ES+) 188.1 (M+1).

A5 3-AlelE R 2 A -1-(2-WE T d-4-d) T2 9-1->U6f) 2] A=

SItE 46f= WHE-2] 319 oA 20 ZIAlE Aol wmEhA 3-AlolE R 2 d-1-3 g H-4-U -2 2 32 (46e) (8g,
42.726 mmol) ©. = 5§} A z3)od ] AZwpE T o o gk A o
3-AlolEF Rz 2 g-1-(2-HEd g d-4-U) TZF-1-SU46f)(5.5 g 68.1% F&)S A A EA A3t} '
NMR (CDCl;) & 8.61-8.59 (d, 1H), 7.53-7.48 (m, 1H), 7.46-7.20 (m, 1H), 3.02-2.97 (m, 2H), 2.58 (s,
3H), 1.60-1.53 (m, 2H), 0.85-0.71 (m, 1H), 0.71-0.67 (m, 2H), 0.42-0.37 (m, 2H); MS (ES+) 190.2 (M+1).
GA-6: (R)-N-(3-Atol 222 d-1-(2-HEdgdd4-d) 22 d g gl)-2-v g L2 F-2-dFolvlo]| = (46g) 2] A=
3}t E 46ge, W2 319 A 3o A" Hzpel uwEtA 3-AlEFREZEd-1-(2-vEyEd-4-d) L2 -
1-2(461)(5.5g, 29.062 mmol) % R-2-w€ X 2@-2-ddoln}o]=(4.209g, 34.729 mml) ZH-E A|F3}e] Z&
AZutE g g o3k BA| o] (R)-N-(3-Alo]F2Z2F-1-(2-vgyggd-4-d) T2 dl)-2-v| & L 2 3-2-

Axlofulo] = (46g)(Tg, 82.44% +8)Z 4 A=A AT H MR (CDCl) & 8.59-8.49 (m, 1H),
7.51-7.33 (m, 2H), 3.32-2.98 (m, 2H), 2.54 (s, 3H), 1.54-1.49 (m, 2H), 1.42-1.13 (m, 9H), 0.85-0.71(m,
1H), 0.71-0.67 (m, 2H), 0.42-0.37 (m, 2H); MS (ES+) 293.2 (M+1).

HA-7 (R)-N-((-)-1-(3-0}1| e-4-ZEF 2 29| d)-3-APo| E2 22 d-1-(2-vE v gd-4-d) 22 d)-2-Had ==
P-2-A 3 olulo] = (46h) &) A%

3}3tE 46he WHE2] 319 oA 4o ZIAlE AAfo| mEkA], (R)-N-(3-Ale]E 222 d-1-(2-He g d-4-¢) 2z
2o d)-2-HEZ 2 @-2-AAolulo]| = (46g)(5.5¢, 29.062 mmd) %L R-2-w€ Z2y-2-AFojnlo] = (2g,
6.839 mml) ¥ AIFA Az (3-(H=(Ege|wgdAd ) ol ) -4-FF 2 d)nt1vlF BRuloe]=(1c¢)(19.10
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[0745]

[0746]

[0747]

[0748]

[0749]

[0750]

SE=53 10-2696432
m, 15.28 mmol) = 5-E] Az 38} 7+ AZvE e 5 o o gk A Zo
(R)-N-((-)-1-(3-0olu| .=-4-ZF ¢ & | )-3-Alo| FRZ 2 F-1-(2-HEd I g d-4-Y) T2 F)-2- D T Z 3}-2-4
Holulo] =(46h)(0.8g, 29.0% S&)2 HMe] Azl A=A AT H NR (DNSO-d) & 8.36-8.34 (d,
H), 7.24 (s, 1H), 7.12-7.10 (d, 1H), 6.95-6.88 (m, 1H), 6.76-6.73 (m, 1H), 5.38-5.32 (s, 1H), 5.17-

5.11 (s, 2H), 2.58-2.45 (s, 3H), 2.05-2.01 (m, 2H), 1.55-1.51 (m, 2H), 1.28-1.10 (m, 9H), 0.67-0.45
(m, 1H), 0.39-0.37 (m, 2H), 0.03-0.00 (m, 2H); MS (ES+) 404.3 (\M+1); #3% 314 [al, = (-) 55.0

[0.28,MeOH]

GA-8: (2R, 4R)-tert-F& 2-(5-((-)-3-A}o]FZ2Z2H-1-((R)-1, I-tho| W E o & d Poln = )-1-(2-H & F 2|l
—4-A)Z2E)-2-FF LR A IR L) -A-v| EA g d-1-7H A Bl o] E(46i) o] Alx

T

S22 19 ©A 100 71AE vkl Z2E ke 9 91a 21S o] 8EA oY 2-o HA|FEA-12H) -7 A E)
E(247mg, 1.0 mmo)E AFE3le] EEZIsto| =273 (50ml) 5 (2R, 4R)-1-(tert-FEA71H. ) -4-H E A 9] &1
-2-718- 2 A1(36a) (245mg, 1.0 mmol), (R)-N-((-)-1-(3-o}n|=-4-ZFQ 2 ¥ d)-3-Alo] ZE2 L 29 -1-(2-v &
Y -4-)Z 2 39)-2-v €] I 2 3-2- W olulo] = (46h) (404mg, 1.0 mmo) S WFSA7| ZeA] 2 I RulE 2
o ofg FA Foll (2R, 4R)-tert-FE 2-(5-((-)-3-Alo]ERZ2Z 2 -1-((R)-1,1-vho| ol A Aol & )-1-
(2-WEa g d-4-9)Z29)-2-Z 2 ¢ 2 {7 R )—4-1| ZA] I 22 Y-1-7}H 2 8 o] E (461 ) (485mg, 0.769
miol, 77% &) A mA =AM AEerh; H NMR (300 MHz, DNSO-d6) & 9.47 (2s, 1H, dAo|4dAA),
8.33 (d, J = 5.4 Hz, 1H), 8.09 - 7.77 (m, 1H), 7.26 - 7.15 (m, 3H), 7.08 (dd, J = 5.3, 1.7 Hz, 1H),
5.41 (2s, 1H, 3"l AA), 4.46 - 4.16 (m, 1H), 3.97 (dd, J = 9.1, 4.1 Hz, 1H), 3.57 (dd, J = 11.0,
5.4 Hz, 1H), 3.36 - 3.24 (m, 1), 3.21 (m, 3H), 2.65 - 2.53 (m, 1H), 2.45 - 2.39 (m, 4H), 2.01 - 1.84
(m, 1H), 1.33 (2s, 9H, 3|dolAdAA]), 1.14 (m, 10H), 0.90 (m, 2H), 0.71 - 0.54 (m, 1H), 0.42 - 0.32

gul

I

[}

FE,

(m, 2H), -0.00 - =0.17 (m, 2H); "F NMR (282 MHz, DMSO-d6) & -127.87 (q, J = 8.1, 7.2 Hz), -128.88 3
Aol AA; MS (ESt) 631.7 (M+1), 653.7 (M+Na), (ES-) 629.6 (M-1); 33 3H [al, = (-) 50.2 [0.175,
MeOH] .

A9 (2R, 4R)-N-(5-(-1-o}r| =-3-Alo| F 2 X 2 -1-(2-HEH 2 d-4-U) T2 H)-2-FF 0 2 ¥ d ) —4-1| ZA] ]
EH -2~} 2oluto] =(46) 2] Alx

3N WErEA HC1(5.020me, 15.06 mmo) 5 (2R,4R)-tert-%8 2-(5-((-)-3-Alo]FZZ2ZH-1-((R)-1,1-tlo|w ¥
el dHolr =)-1-(2- Uﬂ%J%aM ~4-A)Z 2 )-2-EFQ 2| IR ) -4-v EA| 9 ZE d-1-7} 52 H o] E 46

1)(475mg, 0.753 mmol)E WHEAIZ]aL YA HEE-2] 49] w7 6ol 7|AlE viel 22 P93y 2 HAE T
(2R, 4R)-N-(5-(-1- o}uu—?) AolFrzad-1-(2-vE g g-4-d) T2 H)-2-ZF 0 21| d )-4-H| EX T = -
9-7} 5 2 0}no] = (465) (376mg, 0.753 mmol, 100% &) @< sma mA=A A2kt B NR (300 Mz,
DMSO-ds) & 10.69 (s, 1H), 10.40 (s, 1H), 9.76 (s, 3H), 9.55 (bs, 1H), 8.90 - 8.67 (m, 2H), 7.89 -
7.76 (m, 2H), 7.76 - 7.62 (m, 1H), 7.53 - 7.28 (m, 20), 4.61 - 4.43 (m, 1H), 4.22 - 3.98 (m, 1H), 3.49

3.33 (m, 1H), 3.33 - 3.22 (m, 1H), 3.17 (s, 3H), 2.69 (d, J = 6.8 Hz, 3H), 2.66 - 2.50 (m, 1H), 2.50
-2.39 (m, 10), 2.31 - 2.12 (m, 1H), 1.34 - 1.15 (m, 1H), 1.16 - 0.94 (m, 1H), 0.79 - 0.60 (m, 1H),

0.46 - 0.33 (m, 2H), 0.10 - 0.00 (m, 2H); “F MR (282 MHz, DMSO-ds) & -122.19; MS (ESt) 427.5 (Mtl),
(ES-) 425.5 (M-1), 461.4 (M+Cl).

GA-10: ((2R,4R)-N2-(5-((+)-1-o}m|-3-Ato]| FR 2 A -1-(2-W g9 2| U -4- ) T 28 )-2-FF 2 &5 d)-N1-
(5-F 223 P e -2-9)-4-v| 5 A 9] Z 2| d-1,2-t}o] 7p 2ofuo] = (46k) o] A%

WS4 139 ©hAl 3o Z1Al| vkep 22 HAbel] whebA] FEPEF(14.82m0, 14.82 mmd, IN FA)S A7IZA
AHgEte] BlEgeto] =2 FE(55ml) 5 (2R, 4R)-N-(5-(-1-0}m] =-3-Ato] 2 X2 d-1-(2-HEd v gd-4-d) T2
A)-2-SF Q2 d)4-v| EA| T E 2 d-2-F} 52 0}u}o] =(465 ) (370mg, 0.741 mm)E ¥Hd 5-F=2=232|d-2-Y
Zhate] o] E(13b) (203mg, 0.815 mmo) 9} WHS-A17|2L F#jA] 29 A=ZnfE2 I o5k A o ((2R,4R)-N2-
(5-((H)-1-olr] =-3-Ato| E2 X2 2 - 1-(2-vE g d-4-¢) 22 9)-2-ZF Q2 2 d)-NI- (-2 23 2| d-2-Y )-
4-H| EA 3 E 2 d-1,2-T}o] 7} 2olmlo] = (46k) (190mg, 0.327 mmol, 44.1% F&)E WA w24 AFs3dc);

mﬁf
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I NMR (300 MHz, DMSO-ds) & 9.45 (s, 1H), 9.15 (s, 1H), 8.33 - 8.24 (m, 2H), 7.95 - 7.82 (m, 2H), 7.81

(dd, J =9.0, 2.6 Hz, 1H), 7.24 (d, J = 1.7 Hz, 1H), 7.16 - 7.09 (m, 3H), 4.57 (dd, J = 9.2, 3.9 Hz,
1), 4.11 - 3.97 (m, 1H), 3.85 - 3.63 (m, 2H), 3.20 (s, 3H), 2.48 - 2.38 (m, 1H), 2.40 (s, 3H), 2.35 -
2.21 (m, 2H), 2.24 - 2.03 (m, 3H), 1.11 - 0.93 (m, 2H), 0.73 - 0.51 (m, 1H), 0.41 - 0.25 (m, 2H),

-0.02 - -0.14 (m, 2H); 'F NMR (282 MHz, DMSO-d;) & -128.45; NS (ES+) 581.6, 583.6 (M+1), 603.6
(M+Na), 579.5 (M-1), 615.5, 617.5 (MHC1); B2 A [aly = (+) 92.12 [0.33,MeOH]; CyHz4C1FN:03.0.75H,0
of Wal] AE BAA: C, 60.60; H, 6.02; N, 14.13; 8Hlx]: C. 60.90; H, 6.00; N, 14.17.

HE-S-4 47

r HClI
EEDQ —_—
N “COOH . HN
>]\ J* 3% (-)-0] 42 A —
[S 0]
13b
wid® E
N NaHCO4 N
H o Hy ,L§ HN
8]
\
% / 7Y
NHL_ W NHA
47c Cl 47d (+)-0] A A |

(2R, 4R)-N2-(5-((+)-1-o}H] 2=-3-Ato] 2R X 2 A -1-(F 2| d-4-L) T2 H)-2-ZF 2 23 d)-NI-(5-F = =7 -
2-)-4-dd ¥ Eed-1,2-to] 7hE 2~ofuto] = (47d) o] A%

BA-1: (2R AR)-tert-28 2-(5-(3-APol FRZRW-1-((R)-1, L-tho] W& @M Fl o] )-1-(3] 2] -4~ L 2
©)-2-%%.0 23 7R ) —4-5 I 5] S el 1-1-7HE A el o] E(47b) 9] A%

g4l 19] @Al 10e] Z1AlE wkel 22 wkE 2 93] =S o8l oY 2-dEAIFEA-1C2H) -7 A
1E (195mg, 0.789 mmo) S AF&3le] HETslo|E2F2H(10ml) = (2R,4R)-1-(tert-F-EA| 711 Y )-4-9 d 3] =g
~2-7} 5 2 4H(47a) (230mg, 0.789 mmol), (R)-N-((-)-1-(3-o}0|=-4-Z2FQ 2 d)-3-Ale| F Rz 2 -1-(F2d
-4-9)Z 29)-2-m &l I 2 g-2-d oo = (39¢) (308mg, 0.789 mmo)E ¥WHSA7]aL ZEA] ZY FARALE 1Y
| 93t AA Zol (2R, 4R)-tert-5€ 2-(5-(3-Alo]FR2Z 2 H-1-((R)-1,1-tho]|d e & Ho}n & )-1-(F Fd-
4-A) TR I)-2-ZF o 29It d)-4-H I ¥ 2 d-1-7H3- A g o] E47b) (255mg, 0.385 mmdl, 48.7% &)
oo o AR AF3TE. MS (ESt) 663.7 (Mtl).

(]

ﬂl

2

Yy

GA-2: (2R, 4R)-N-(5-(1-o}H| =-3-Alo] S22 2 -1-(F2|d4-¢) 229 )-2-ZF 0 2¥d)4-FH d I & d-2-
T} ~ofulo) = (47¢) 9] A%

tho] LAk = AN HC1(1.282ml, 3.85 mmol)S AFE3le] WEFE-(10ml) = (2R, 4R)-tert-H-€ 2-(5-(3-Alo] SR
Z-1-((R)-1,1-velvd g Hopn =) -1-(F Hd-4-) L2 2)-2-ZF o 2 d 7R A ) 4-H d 9 S d-1-
FHE A 2 o] E (47b) (255mg, 0.385 mmo)E WESAIZ]al UpA] "b-g-2] 49 A 6ol 7|AE wle} 22 ¥3d 2 A
AE G35t (2R, 4R)-N-(5-(1-op|=-3-Ato| 22 228 -1-(I g d-4-¥) 22 3)-2-FF e 25 d)4-Hd T &
)9 -0-7} 2 2 o}ubo] = (47¢) (95mg, 0.207 mml, 53.9% F&)2 ©he od=Al A3k H NMR (300 Miz,
(DCly) & 10.26 (s, 1H), 8.65 - 8.57 (m, 1H), 8.54 (d, J = 6.0 Hz, 2H), 7.41 - 7.30 (m, 4H), 7.30 -
7.21 (m, 3H), 7.12 - 6.95 (m, 2H), 4.15 (dd, J = 9.8, 2.8 Hz, 1H), 3.56 - 3.44 (m, 1H), 3.42 - 3.25
(m, 1), 3.17 (t, J = 9.3 Hz, 1H), 2.67 - 2.52 (m, 4H), 2.42 - 2.30 (m, 3H), 1.29 - 1.03 (m, 2H), 0.80

- 0.59 (m, 1H), 0.53 - 0.34 (m, 2H), -0.00 (m, 2H); "F NMR (282 MHz, CDCly) & -132.94: MS (ES+) 459.4
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(M+1).
A3 (2R, 4R)-N2-(5-((+)-1-opv] :e-3-Ato] F R E 2 A -1-(F] g d-4-Y) 22 I )-2-FF 2 d)-NI-(5-F &
2y ed-2-9)-4-dd v =2 d-1,2-tho] 7HT 2obmto] = (47d) & Al %
-2 139 WAl 3ol ZIAE Al whebd ©AbEE(71.6mg, 0.518 mmo) S 7] 2A ARESEe] Bl EgSlo|E®
FeH(10me) F (2R, 4R)-N-(5-(1-o}r|1=-3-Ato] R Z R IA-1-(V e d~4-d) T2 F )-2-5F 2 d)-4-3d 9 =
g -2-7Hg 2 oluo] = (47¢) (95mg,  0.207 mm)E " 5-FEEZ I H-2-A7tur| o] E(13b) (46.4mg, 0.186
mmol) &+ HFSAIZ1 EEA] ZE ARvEDHI(EEEEF F (MA 802 &EA7]= AE7A 12g 0-50%)° <]
& AA Fol (2R, 4R)-N2-(5-((+)-1-ohH] e-3-Ato| F R E 2P -1-(F 2 d-4-Y) 2 23 )-2-ZFF 2 2 #|d)-N1-(5-
2RI d-2-)-4-9d v -1, 2-tpo] 7HE 2otmto] =(47d) (68mg, 0.111 mmol, 53.5% &) & €71&
WAl AR AFsR o, oA HCl(MeOH 5 3N, 3m0)2 Fitgdoz Ag= Ak (72mg, 0.105 mmol, 50.7%
£). 'H MR (300 MHz, DMSO-d6) & 10.23 - 10.13 (m, 1H), 9.79 (s, 3H), 9.26 (s, 1H), 9.01 - 8.88 (m,
2H), 8.30 (dd, J = 2.6, 0.8 Hz, 1), 8.10 (dd, J = 7.2, 2.5 Hz, 1), 7.97 - 7.77 (m, 4H), 7.46 - 7.19
(m, 7H), 4.95 - 4.76 (m, 1H), 4.28 - 4.02 (m, 1H), 3.63 - 3.58 (m, 1H), 2.62 - 2.53 (m, 2H), 2.32 (td,
J =15.7, 12.5, 6.1 Hz, 3H), 1.31 - 1.00 (m, 2H), 0.69 (m, 1H), 0.48 - 0.31 (m, 2H), 0.09 - 0.01 (m,

oH): F NMVR (282 MHz, DMSO) & -123.88: MS (ES+) 613.5 (M+1); %3+ 84 [al, = (+) 101.4 [0.28,
MeOH] .

W4 48

; \ EEDQ
N~ “COOH
gl L 3% (ol 4l
[© I

48a

e Cl 48d (+-ol9 2
(2R, 48)-N2-(5-((+)-1-opm| e-3-Ate] F R E 2 A -1-(d] Zd-4-d) 228 )-2-FF 2 27 d)-NI-(5-F 227 -
2-9)-4-v 93 F 2] -1, 2-tho] 7h Zofuto] = (48d) o] A%

S-10 (R, 48)-tert-38 2-(5-(3-Abol ERE 2B -1-((R)-1, 1-Cho] W] elol & W ofm] ) 1-(5] 2] ¥ -4-9) L 2
9)-2- 550 2 I7HuhR ) —4-v] 93] S ¥-1-7hE A el o] E(U8b) 9] Al

T

g2 1] ©A 100 ZIAE wkel 22 g 9 f1a 23S ol &SA old 2-ol A FEd-1020) -7 A
E(156mg, 0.632 mmo) S AH&3te] HEZso] =2 F2(10m) T (2R, 49)-1-(tert-F-E5A| 7t d ) -4-v| & ¥ =2
-2-7}521H(48a) (145mg, 0.632 mmol), (R)-N-((-)-1-(3-0}P]=-4-ZF Q27 d)-3-Alo]F2Z2H-1-(3gd
-4-9)Z 29 )-2-1| & L2 -2-4 P o}u}o] =(39¢) (246mg, 0.632 mmo)E WA 7| ZeA] 2 I ZnlE 1y
(Ay7HAa, Aak T 0-60% EtOAcE &)l o3k AAl Fo (2R,4S)-tert-F8 2-(5-(3-Alo] 2 X2 H-1-
((R)-1,1-thelvide @ ddoln| ©)-1-(F 2] P-4-Y) T 28 )-2-F F 2 29| I 7put A )-4-v D o] 2] g -1-7H5 2

o] = (48b) (248mg, 0.413 mml, 65.3% F&)E B2 L A=A AFskdek. MS (ESt) 601.7 (M+1).

o]

SHA-2: (2R, 4S)-N-(5-(1-0}u] =-3-Alo]F 2T 2 -1 (T g d-4-9)ZT2F)-2-Z2 ¢ 29| d)4-v| D] S d-2-
FHE2~ofnfo] = (48¢) 2] Alx

tlo] LAk = 4N HCI1(1.365me, 4.09 mmol)S AF&3Fe] wlErS(10ml) 5 (2R,4S)-tert-5-8l 2-(5-(3-Alo|ERZ R
I-1-((R)-1, 1-dolmga g d B oln = )-1-(F g H-4-A) T2 9)-2-ZF 0 2 ¥ I 7l Y ) -4-w e 3 =2 d-1-
FHE A o] E(48b) (246mg, 0.409 mmo)E WHSAIZ]3L UpA] HE-S-2] 49 o7 6ol 7]AlE wie} 22 9139 2 A4
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A sl (2R A9)N-(5-(1-0kue-3-Abo] 22 2 2 -1-(A ¥ -4-2) 22 )2 S5 9 2ol d)4-Wd 5 &
2l -2-7} 5 2~ olulo] = (48¢) (100mg, 0.252 mmd, 61.6% T&)E B QU2 A A3t 1IH NMR (300 Miz,
CDCl3) 6 10.22 (s, 1H), 8.61 - 8.44 (m, 3H), 7.43 - 7.25 (m, 3H), 7.13 - 6.91 (m, 2H), 4.13 - 4.01

(m, 1H), 3.31 - 3.13 (m, 1H), 2.79 - 2.67 (m, 1H), 2.44 - 2.32 (m, 3H), 2.32 - 2.17 (m, 2H), 1.96 -
1.76 (m, 1H), 1.27 - 0.95 (m, 6H), 0.80 - 0.71 (m, 1H), 0.71 - 0.60 (m, 1H), 0.54 - 0.31 (m, 2H), 0.00
(s, 2H); 19F NMR (282 MHz, CDCl3) & -132.78; MS (ESt) 551.5 (M+1).

SGA-31 (2R,49)-N2-(5-((+)-1-o}1| =-3-Alo] SR X2 -1-(F g d4-Y) 22 )-2-FF L2 d)-NI-(5-E=2
2y d-2-9)-4-v eI Z2el-1,2-t}o] FHE 2~olmfo] = (484) o] A=

WhS-2 139] whA] 3o 7]AE Axpel wiEbA ERAFZF(71.6mg, 0.518 mmd)S @7 EA ALEEl] HE#slo|=
FE(10me) = (2R,4S9)-N-(5-(1-ofH| =-3-Alo|F 22 2 F-1-(F | Pd-4-) T2 )-2-ZF 0 23|d )-4-v| g 1] &
g -2-7}g 2olnlo] = (48¢) (95mg, 0.207 mmd)E Fd S5-ER23 | H-2-L7tubH| 0] E(13b) (46.4mg, 0.186
mool) &F BN 7, ZeA ZY A2uEag (S EEE F (MA 8002 fA7E= AT 122 0-50%)° <
3 A o] (2R,4S)-N2-(5-((+)-1-o}H| =-3-Alo]| F R Z 2 F-1-(3] g d-4-Y) T2 9 )-2-ZF 2 27 d )-N1-(5-
Fz2ygd-2-9)-4-dy el d-1,2-to| 7} 2ofnfo] = (48d) (68mg, 0.111 mmd, 53.5% &) 2 d71E
Wl A2 AFTetg e, o] AHe HCI(MeOH 3N, 3ml)®E 94+ (72mg, 0.105 mmol, 50.7% F&)0 2 H3A|

ZHot. I NMR (300 MHz, DMSO-d;) & 10.23 - 10.13 (m, 1H), 9.79 (s, 3H), 9.26 (s, 1H), 9.01 - 8.88 (m,

2H), 8.30 (dd, J = 2.6, 0.8 Hz, 1H), 8.10 (dd, J = 7.2, 2.5 Hz, 1H), 7.97 - 7.77 (m, 4H), 7.46 - 7.19
(m, 7H), 4.95 - 4.76 (m, 1H), 4.28 - 4.02 (m, 1H), 3.63 - 3.58 (m, 1H), 2.62 - 2.53 (m, 2H), 2.32 (td,
J =15.7, 12.5, 6.1 Hz, 3H), 1.31 - 1.00 (m, 2H), 0.69 (m, 1H), 0.48 - 0.31 (m, 2H), 0.09 - 0.01 (m,

oN); “F NVR (282 MHz, DMSO-dy) & -123.88; MS (ES+) 613.5 (M+1); B8 2d [al, = (+) 144.4 [0.29,

MeOH] .
HE-3-2] 49
L i B-,, O HCl
EEDQ N ‘( el
4y HN
>L( 2 OO0 e >Lo’l*o
Ao =
N
49a 45h C:';_S,NH

N

g
L
=
=
»
\ _
== L
O
L2
—Z T
4@—22,
O 2,
-
=z
=
I
4%’@

49¢c Cl 49d (+)- o] 4 1 5]

(2R,4R)-N2-(5-((+)-1-o}n]| =-3-Alo]| F 2 X 2 -1 (I U -4-U) T2 H)-2-ZF 2 29 d)-NI-(--F 229 g d-
2-4)-4-Wd 3 Zd-1,2-t}o] 7} 2obubo] = (49d) 9] A==

BA-1: (2R AR)-tert-28 2-(5-(3-APol FRZRH-1-((R)-1, L-tho] W& @M Fl o] 5)-1-(3] 2] -4~ L 2
9)-2-E57 0 2o 7k E Q) —4-v Y3 B 9-1-7H3 el o E(4gb) o] A%

RS2 19 A 100 Rare wpel 2 whg Bl 99 23S o] &Ao" 2-dlEAHEH-12H)-7HT A )
1E(97mg, 0.393 mmo)E AM&3te] BlEg}Sto] =2 FH&(10m) T (2R,4R)-1-(tert-F-EA17lHd )4~ e 3] 22
-2-7}5-212+(49a) (90mg, 0.393 mmol), (R)-N-((-)-1-(3-o}n|=-4-ZFQ =y d)-3-Alo]Fr T2 -1-(J -
4-d) 2 g)-2-v g T2 d-2-AWofulo] =(39e) (153mg, 0.393 mmo) S ¥FAA (2R, 4R)-tert-H4 2-(5-(3-A}
| 22228-1-((R)-1, 1-ve|d o g Aobn| = )-1-(F g d—4-U) T2 F )-2-FF Q2 H I 7t )-4-v| & 9]
S d-1-7H A o] E(49b) =HE(160mg, 67.8%)S &3t em, o3& F7te] AA glo] thg TACA 1
2 AFEE AT, MS (ESH) 601.7 (M+1).

(]

o

(]

- 127 -



[0774]

[0775]

[0776]

[0777]

[0778]

[0779]
[0780]

[0781]
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A2 (2R, AR)N-(5-(1-0}r le-3-Ato] F R Z 2 -1-(I) 2| W4~ LR ) -2-FF 8 2o d)~4-v| D ] F2] -2~
7} 2 ofulo] = (49¢) ©] Al %

tho] &4k F 4N HC1(0.888me, 2.66 mmo)S AFE-3te] wgh&(10m) F (2R, 4R)-tert-%& 2-(5-(3-Alo]F2 22
-1-((R)-1,1-tel e g Aoln] & )-1-(F g d-4-d) L2 Y )-2-ZF 2 I 7p Y )-4-vd 9 2 d-1-
7hE 2 g ©] E(49b) (160mg, 0.266 mmo) & WES-A7]aL ubA] wkg-2) 49] &7 6o 7|4 ® wpeh e ag] 2 A
AE F388 (2R, 4R)-N-(5-(1-o}r| -3-Ato| R L2 A-1-(V g d4-U) T2 F)-2-ZF Q2 d)-4-W Ly Z
2l d-2-7Hg 2olulo] = (49¢) ZHE(66mg, 62.5% &) AFFRCH, ] Frte] Al §lo] vhg @A
A a2 AFEE AT NS (ES,) 419.4 (MNa).

GA-3: (2R, 4R)-N2-(5-((+)-1-opr|=-3-Alo] R 2 2 d-1-(J g d-4-) T2 d)-2-2F 2 23| d)-NI-(5-2 =2
2Hgd-2-d)-4-v e g Z2d-1,2-t}o| 7} 5 2olnfo] = (49d) o A=

HES-2] 139 ©hA| 3o 71A1E Aajel] webA A (57.5mg, 0.416 mmo)S F7]EA ALEsle] HIEZisiol=g
FH(10m) = (2R, 4R)-N-(5-(1-o}n|=-3-Alo] 2T 2 H-1- (Vg d-4-U)ZT2H)-2-ZF 0 2Hd)4-vdy =
Y H-2-7}5 2olnfo] = (49¢) (66mg, 0.166 mmd)E ¥d 5-FE 23 H-2-L 7P ©] E(13b)(37.3mg, 0.150
mo) & WHSA 71T ZEjA] 2 FEReEOdS(FEREE F (MA 8002 £EA7|E AEFA 12g 0-50%) ]
3 AA Fo] (2R,4R)-N2-(5-((+)-1-o}m| =-3-Alo|F 2T 2 F-1-(Igd-4-d)Z2h)-2-ZF 2 =3 d)-N1-(5-
SRR d-2-d)-4-vgd v Z2d-1,2-tho] 7 2otmto] = (49d) frEl d7I1E WA aA A AlFeglon, o
AL HCIOOH % 3N, 3m0)S Ab&ae] ¢12491(12mg, 0.019 mmd, 11.55% S8&)o2 ASIAIZAT H MR (300
MHz, DMSO-d:) & 9.99 (s, 1H), 9.38 (s, 3H), 9.14 (s, 1H), 8.75 (d, J = 5.9 Hz, 2H), 8.28 (dd, J =

2.6, 0.9 Hz, 1H), 8.03 (dd, J = 7.3, 2.5 Hz, 1H), 7.87 - 7.68 (m, 2H), 7.51 (d, J = 5.5 Hz, 2H). 7.38
(dd, 7 =10.5. 8.8 Hz, 1H), 7.13 (d, ] = 8.0 Hz, 1H), 4.60 (t. J = 8.1 Hz, 1H), 3.90 - 3.74 (m, 1H),
3.10 (t, J = 9.9 Hz, 1), 2.67 - 2.20 (m, 4H), 1.44 (m, 1), 1.30 - 1.08 (m, 2H), 1.03 (d. J = 6.3 iz,
3H), 0.68 (m, 1H), 0.37 (m, 2H), 0.01 (m, 20); F NMR (282 MHz, DMSO) & —-124.26; NS (ES+) 551.5
M+1); 33t 31Ad [alp = (4) 130.9 [0.055, MeOH].

Hkg-2] 50
W
HO, /@/5‘09: ElQ,
O 50a O EEDQ
N7 “COH N CO.H
Bro" g MNaCH " 39 (0] 4 A A
OBn
15a 50b
EtO, EtQ
{ N 0 LN D
" R
N N g
P H
BnQ™ ~O = HCI BnC™ "0
i — R
%, ) % M
NH
Czg NHz

50 )V 50 (+).0] 4 2 7l

(2R, 4R)-H1A 2-(5-((+)-1-0}v]:=-3-Ate] 2R T 2 d-1-(J) 2| T -4-Y) L2 d)-2-FF L 2o It A ) -4-o 5 4]
I Ze)d-1-7H A 2 o] E(50d) ] Al

SA-10 (2R, 4R)-1-(H A S A 7FR ) -4-ol| 5 A 9] E 2] I -2-7H5 A 2HE0b) o] Al

THF(20m¢) & (2R, 4R)-1-(Hl A A7 E ) -4-3f o] =2 A 9] 2] I -2-7} 54 4H(15a) (1. 14g, 4.30 mmo) o] -&-<ffe]l
THF(2m¢) = old 4-w|@dlAd Z o] E(50a)(1.721g, 8.60 mmol) 2] &oNS H7lsta t}A, NaOH(0.688g, 17.19
mmol) 2 E(5m)S HFsIth. fojd EFES 55CE oFEW stdeta, AxAHE AF FEEAAT. A
2 Z(10m)ol faA 7, o]z 2 eh(3 x 25m) o2 M FEkal HCI(1.5N) & pH 22 A IA AT, o] HkS
tho]E =2 eh(3 x 256m) o2 FEF3FaL, 7] T& ko] MgS04 flelA HdEA7|IaL A7 A, 7l
FAZT. e A ARetEadgd(destd, SREF F 0-20% MeOHE 8ol o] FAAIA
-1-(HA SN TR T ) —4-o EA] 9] S 2] T -2-7}2 A AH(50b) (301mg, 1.026 mmol, 23.88% F&)S ©e oY
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2A AATk. NS (ESt) 316.3 (MtNa).

@A-2: (2R, 4R)-H1A  2-(5-(3-Alo]F=Z 2 -1-((R)-1,1-tlo]v o e A Foln] = )-1-(F 2| d-4-Y ) T2 4 )-
2-EF 2 EIMIE A )4~ BA &2 H-1-7H5 A # o] E(50¢) o] A=

HHS-2) 19 Al 109] RaE wpe} 22 vk 9 9133 FAS o] 88A old 2-o| EAIF EU-12D) -5 Y
O] E(253mg, 1.023 mml)E AFE3te] HEZSIo|=2F&(10ml) & (2R 4R) -(ANAEA 7R D) -4-0| B A 1] Z2]
©-2-7H5212H(50b) (300mg, 1.023 mmol), (R)-N-((-)-1-(3-o}W]=~4-ZF 0 @2 d)-3-Ale| FR 22 A -1-(¥ o
—4-A) L2 F)-2-v| & L 2 g-2-d Folulo] = (39¢) (398mg, 1.023 mmol) S %014(MAmnE£%®%&4ﬂ§
2x29-1-((0)-1,1-gelr o] ddFoln| = )-1-(F 2| d-4-L) T2 H )-2-F F 2 2H IR A )~4-o| SA| I &
2] El-1-7} 22 7 o] B (50¢) (240mg, 0.361 mudl, 35.3% 48)2 e o= AT, H NR (300 MHz,
DMSO-ds) 6 9.51 (d, J = 24.2 Hz, 1H), 8.49 (d, J = 4.4 Hz, 2H), 7.87 (s, 1H), 7.45 - 7.27 (m, 5H),
7.27 = 7.07 (m, 5H), 5.52 (d, J = 12.7 Hz, 1H), 5.06 (dd, J = 21.2, 3.4 Hz, 2H), 4.45 (d, J = 4.0 Hz,
1H), 4.07 (s, 1H), 3.67 (d, J = 6.0 Hz, 1H), 3.38 (d, J = 6.5 Hz, 2H), 2.05 (s, 1H), 1.13 (s, 11H),
1.04 - 0.94 (m, 3H), 0.83 (m, 2H), 0.62 (s, 1H), 0.34 (s, 2H), -0.08 (s, 2H); MS (ESt) 665.5 (M+1).
GA-3: (2R, 4R)-W1A 2-(5-((+)-1-o}nx-3-Alo| 2T 2 F-1-(FHd-4-A) T2 H)-2-Z2Q 2| I I}ul 7Y )-
4ﬂiﬂqiaﬂ‘1ﬂﬁﬂl]Ewmﬁ4ﬂ

WEeS 5 3N HCI(0.15me, 0.451 mmo)S AFE3le] wWeha-(5ml) 5 (2R 4R) -2 2-(5-(3-Alo]ER T2 -1
((D)-1,1-telH & A Aol 2 )-1-(F Y d-4-L) T2 F)-2-ZFQ 2o d 72 ) -4-o| EA Y S D -1-7}=
A o] E(50c)(50mg, 0.075 mmo) S WHSA] 7|3 vpa] HbS-2l 490] @A 6o 74w mel e Iy % AAS
S35t (2R, 4R)-W1E  2-(5-((+)-1-o}r|=-3-A}o| ER T2 d-1-(I g H-4-) L2 I )-2-ZF ¢ 2 i dylulm
A)-4- EA T EH-1-7IE A H o] E(50d) (24mg, 0.043 mmol, 56.9% &)= WA A 2ZA A3} 1H NMR
(300 MHz, DMSO-ds) & 9.73 (d, J = 17.2 Hz, 1H), 9.64 - 9.53 (m, 6H), 8.82 (d, J = 5.4 Hz, 2H), 7.99 -

7.82 (m, 1H), 7.65 (m, 3H), 7.42 - 7.32 (m, 3H), 7.29 - 7.12 (m, 3H), 5.15 - 4.97 (m, 2H), 4.47 (m,
1H), 4.09 (s, 1H), 3.71 (s, 1H), 3.39 (q, J = 7.0 Hz, 3H), 2.01 (m, 1H), 1.27 - 1.04 (m, 2H), 1.00 (t,

J = 7.0 Hz, 3H), 0.69 (m, 1H), 0.39 (m, 2H). 0.08 - -0.00 (m, 2H); 'F NMR (282 MHz, DMSO-d;) &
-124.55; MS (ESt) 561.5 (M+1); 559.5 (M-1); CaoH3FN,O4.2HCI.2H,000 thall Abd BAX]: C, 57.40; H
6.47; N, 8.37; &e1x]: C, 57.37; H, 6.25; N, 8.32; 438t 3|4 [al, = (+) 43.6 [0.165, MeOH].

EtO, EtQ,
ZNL”"/O F [NX-.J OF
L L
BnO” O HN™ =0
N\ N 7
NH, = NHi N
cl

50d (+)-0] 83 & A 51b (+)-0] A H|
(2R, 4R)-N2-(5-((+)-1-olH] =-3-Ato| ER2 2 2 -1-(F 2| d-4-Y) L2 9 )-2-FF 0. 25 d)-NI-(5-F =2 =239 g d -
2-9)-4-o E A F E2ld-1,2-T}o| 7} 2ofulo] = (51b) o] A%

A1 (2R, AR)-N-(5-(1-0hv] ie-3-Ao] SR L 23 -1-(3] 2] ©~4-¢)) T2 ) -2-FF 2 27 d)-4-o| 5 A 7] Z2] -
2-7}E »olulol = (51a) ¢] A%

Hhe 2 139 ©A 20] Z)AE Axpel] whebA g A ek 10% (15.21mg, 0.086 mmd)S FHuj R4 AFREte] W]
§2(5m) T (2R, 4R)-ME 2-(5-((+)-1-o}v| .e-3-Ao| E 2 Z 2 -1-(F Y d-4-Y) 22T )-2-EF 2 29 d 7}t
2)-4-o EX T Z2d-1-7}E A g o] E(50d) (190mg, 0.286 mmd)e] F43te] o) @ulAstA|A (2R, 4R)-N-(5-
(1o e-3-Ate| S 2 X 2P -1-(F g -4-Y) 22 )-2-ZF 0 29 d )4~ 5A| 7] F 2| d-2-7} 5 2~outo] = (5la)
(105mg, 0.198 mmol, 69.2% T&)E AFTsRoH, o]RAL F7te] AA Jlo] vhy WAl 2= AREH ATt
MS (ES+) 531.4 (M+1).
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GA-2:  (2R,4R)-N2-(5-((+)-1-o}n|=-3-Alo]| F 2 X2 H-1-(YH-4-Y)ZTZ2H)-2-ZF 0 29 d)-NI-(5-F =
2] t1-2-91 )—4-o| E A 1] 27| Tl -1  2-t}o| 7} ~olulo] = (51b) o] A%

221 139 ©HA 39 ZAE Axpe] wheba] e (68.4mg, 0.495 mmo)S G7)EA] AgEle] HEDElo|leg
F(10m) = (2R, 4R)-N-(5-(1-o}n|x=-3-Alo] F R Z 2 FA-1-(9 P H-4-Y) T2 L )-2-ZF 2 2 3|d )-4-9]| ZA| 1]
¢ d-2-7}8 2olnto] =(51a) (105mg, 0.198 mmo) S dHd 5-FZ =23 gd-2-A7}ulH| o] E(13b) (49.2mg, 0.198
mmol) & WFSAIZ| 1 Z A Ay ARvEIYI(FEEE T MA 8002 EEA7]E A8 12g 0-50%)°] 2
g AA ol (2R, 4R)-N2-(5-((+)-1-o}v] =-3-Alo| F 2 X 2 F-1- (g d-4-YU) 229 )-2-FF 2 25 )-N1-(5-
SRIZIYH-2-Y)4-NFA I F D1, 2-tho| Tt 2otmfo] = (51h) frE] AVIE WA LA RA AFTEGIoH,
O] AL HCI(MeOH 3 3N, 3md)S AF&-ake] 914ked(60mg, 0.092 mmd, 46.4% 8)o2 AFAZTH H MR (300
MHz, DMSO-ds) & 9.74 (s, 4H), 9.71 - 9.68 (m, 1H), 9.28 (s, 1H), 8.97 - 8.86 (m, 2H), 8.30 (dd, J =

i
%)

o=

2.5, 0.9 Hz, 1H), 7.96 (dd, J = 7.3, 2.5 Hz, 1H), 7.90 - 7.80 (m, 4H), 7.39 (dd, J = 10.4, 8.7 Hz,
1), 7.26 (ddd, J = 8.7, 4.4, 2.4 Hz, 1H), 4.61 (dd, J = 8.9, 4.4 Hz, 1H), 4.13 (p, J = 4.9 Hz, 1H),
3.79 (dd, J = 10.7, 5.3 Hz, 1H), 3.64 (dd, J = 10.7, 3.8 Hz, 1H), 3.46 - 3.35 (m, 2H), 2.65 - 2.48 (m,
2H), 2.40 (ddd, J = 14.0, 9.0, 5.1 Hz, 1H), 2.07 - 1.98 (m, 1H), 1.34 - 1.15 (m, 1H), 1.14 - 1.02 (m,

M), 1.01 (t, J=7.0 Hz, 3H), 0.76 - 0.59 (m, 1H), 0.45 - 0.31 (m, 2H), 0.07 - 0.00 (m, 2H); F NIR
(282 MHz, DMSO-ds) & -124.72; 38 3|A [aly = (+) 7.209 [0.54, MeOH]: CaoHzC1FNgOs.3HC1. 1.5H01 thf 3H
Axbgl B2 C, 50.22; H, 5.62; Cl, 19.77; N, 11.71; &e1x]: C, 50.55; H, 5.63; Cl, 19.51; N, 11.4
9.

a2 52
Pro,
HO, 3 S
. O, \o LOPr PFO," T
( ). ¢ o [, >L HN
ICOOH ““gooH 02 o’go
ﬂ\ ,g bl >L ,J§ 3% (ol 4 A =N
W] N/

14b 2a 52b O=g*

"
H un 13b /1§ HN
Hel —_— HN @]
—_— NaHCC33
N Vi
# 3 s NN
NHi N ==
52¢ cl 52d (+)- o] 2 Al

(2R, 4R)-N2-(5-((+)-1-o}r] :=-3-Alo| E 2 L 2 H-1-(I] 2| -4-A) L2 H)-2-FF 0 2 d)-NI-(5-F = =3 g d-
2-A)-4-Z 2 EZA I Z2 -1, 2-t}o| FHE 2ofulo] =(52d) o] A%
GA-1: (2R, 4R)-1-(tert-F-EA 711 ) 4-Z 2 ZA| 9] Z | U-2-7} 22 2H(52a2) ] A%

WA 15 @Al 1ol 71l dAfel webA Nal(QSY 5 60% wA4F)(32.5g, 813 mmd)& A7I=A ARE-3ho]
(2R,4R)-1-(tert-H-EA7}H 9 )-4-3}o| EZ A 9] Z 2| U -2-7}5-2 2H(14b) (30.5g, 132 mmol) S Tlololo] Az gl A
Ho]E(33.4m¢, 203 mmD)ell &) LAZAA (2R, 4R)-1-(tert-F-EA|7}E Y )-4-Z 2 ZEA 1] Z2|d-2-7}H A Ak
(52a)(23g, 84 mml, 63.7% &)< B2 QARZA AFson, o]RL F7te] HA glo] thg wAA LY

Z AFEEST. H MR (300 MHz, DMSO-ds) & 12.41 (s, 1H), 4.23 - 4.04 (m, 1H), 4.05 - 3.93 (m, 1H),

3.62 - 3.44 (m, 1H), 3.37 - 3.22 (m, 2H), 3.23 - 3.11 (m, 1H), 2.43 - 2.21 (m, 1H), 2.04 - 1.91 (m,
1), 1.56 - 1.23 (m, 11H), 0.82 (t, J = 7.4 Hz, 3H); MS (ES-) 272.3 (M-1).

GA-2: (2R, 4R)-tert-FE 2-(5-(3-Ao)F2Z2H-1-((R)-1, I-the| e & d Poln =)-1-(F g d-4-L) =T =
)-2-EF L RAG TR )4- T 2 ZA I E2d-1-7HE A gl o] E(52b) ©] A%

W 19 @A 109 Rad wkeh g W W 939 242 olgHA AY 2-o SAAEA-1CID-7H e
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©]E(18.09g, 73.2 mml)E Alg3le] HEZISIO|Z2F2H(300m) & (2R,4R)-1-(tert-F-EA|7}H Y )-4-Z 2 Z 4]
28 d-2-7} 524 4H(52a) (20g, 73.0 mmd), (R)-N-((-)-1-(3-o}|=-4-ZFQ 23| d)-3-Alo]|FRZ 2 -1-(7]
gd-4-d) 2 9)-2-ved = 2 H-2-M 7 olulo] = (39e)(26.5g, 68.1 mmol)E WHEAIA (2R, 4R)-tert-H& 2-(5-
(3-Ate)l 22X 2-1-((R)-1, 1-thelmd o dd Aopr| & )-1-(F gl d-4-Y) L2 ) -2-FF L2 A d 7t 2 Y )-4-
T I FEU-1-7F5 e o] E(62b) (43g, 66.7 mud, 98% F&)E AT o™, o]FH& F71e] Al flo] v
& SAlNA 22 ARSEATE. MS (ESt) 667.7 (M+Na).

@A-3: (2R, 4R)-N-(5-(1-0}H| =-3-Ato] FRZ 2 -1-(H g d-4-U) T2 F)-2-ZF ¢ 29| d)-4-v & 3 S| d-2-
FHE ~olufo] = (52¢) o] Al X

thol S4F & 4N HC1(133mé, 533 mmo)S Al-g-8ke] weh-&(600m) & (2R,4R)-tert-¥¢ 2-(5-(3-Alo|F 22y
1-((R)-1, 1-Tho] o o] & A ) o}w] 12 )~ 1~(3 2] §1 ~4-91) 2 2 90)-2- B2 0 2ol I 7o} 0. )43 2 FA) 9] B -

1-7}3 212 o] = (52b) (43g, 66.7 muo) S WHSAIZ T A WS4 4e] @A 6ol Z)AE wiel 2 929 2 A
g Falato] (R, 4R)N-(5-(1-0}v] -3-Afo] S22 2 9 -1-(3 2] 1-4-9) =2 )-2- B2 & 2o W) -4-v] & ) B 2]
H-2-7Hg 2ofnfo] = (52¢)(24.5g, 55.6 mmd, 83% T&)E A S U=RA AFsIom, o7& Frte] AHA §l

o] The BACA ItiE AFEEITH. NS (ES) 441.6 (MH1).

A-4:  (2R,4R)-N2-(5-((+)-1-0}v| =-3-Alo| E 222 TA-1-(FgH-4-I) T2 H)-2-ZF 0 27 d)-NI-(5-F =
2 e-2-2) )—4-Z Z ZA| 9] Z ] ¥l -1, 2-TFo| 7} 2ofubo] = (52d) ¢ A %

3kS-2] 139] ©hA| 3o 7| Axtel webd FERAEF(28.0g, 334 mmd)S @7]EA AbREle] HEgsio|=
EFAG0M) F (2R, 4R)-N-(5-(1-0}v] =-3-Ato| FR T2 -1-(F g d-4-Q) T2 H)-2-ZF 9 25 d)-4- & 7]
el d-2-7Hg 2obbo] =(52¢)(24.5¢, 55.6 mmD)E Id 5-F 2= 2jd-2-A7kube o] E(13b) (12.45¢, 50.1 m
mol) & WH-&-A]7] 3L EEHA] 7] AaRvtEad(desAd, @4 5 old obAH O] E/MeOH(9:1) 0-50%) 2]
xﬂ Foll A Zd (5T Wee 0-100%%2 &2)ol ofs] AAAA (2R, 4R)-N2-(5-((+)-1-0}1] =-3-Alo] FR IR
4-1-(3] 2] d-4-4) Eiﬂ) 2-FF 29 Y)-NI-(5-F 22T d-2-U)-4-Z2ZA 7 FT -1, 2-t}e] 7h 5 20}
U}°1E(52d)§ T8 A=A AEsdon, o] 2L MeOH F 3N HC1(30me)S AHg-ate] HClIQG o= AeAA 35
% 52d(13.2g, 39.5% 4°&) AL WA A=A AFSATH H MR (300 Mz, DMSO-di) & 9.89 (s, 2H),

ey
o

T

9.73 (s, 1H), 9.37 (s, 1H), 8.97 (d, J = 6.6 Hz, 2H), 8.31 (dd, J = 2.5, 0.8 Hz, 1H), 8.05 - 7.91 (m,
3H), 7.90 - 7.80 (m, 2H), 7.46 - 7.22 (m, 2H), 4.68 - 4.57 (m, 1H), 4.18 - 4.06 (m, 1H), 3.81 (dd, J =
10.6, 5.4 Hz, 1H), 3.64 (dd, J = 10.5, 3.5 Hz, 1H), 3.32 (t, J = 6.6 Hz, 2H), 2.65 - 2.52 (m, 2H),
2.49 - 2.33 (m, 1H), 2.12 - 1.99 (m, 1H), 1.41 (g, J = 6.8 Hz, 2H), 1.30 - 1.02 (m, 2H), 0.77 (t, J =

7.4 Hz, 3H). 0.76 - 0.60 (m, 1H), 0.43 - 0.30 (m, 2H), 0.09 - -0.02 (m, 2H); F NMR (282 MHz, DMSO-d;)
& -124.57; MS (ES+) 595.6 (M+1); 43 &A [al, = (+) 87.31 [0.52, MeOH]; CsiHssCI1FNgOs. 2HCI . 3H00 o

3 AxkE #A4%: C, 51.56; H, 6.14; Cl, 14.73; N, 11.64; &RIX]: C, 51.25; H, 5.82; Cl, 14.94; N,
11.53.

F
F
)
F. , F
\b EEDQ HN L
““COOH
>|\ ,L 399(7)—01'8,'@%
=
0" o

53a
F

Doy
N R
H

F
Fﬁ
NaHCO; N
HN A HN
HN O
N
Z
\ NH
NHy._ N =
e 53d (+)-0]  2A]
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(R)-N2-(5-((+)-1-o}u| =-3-Alo] F 2 X2 Z-1-(F U 4-U) T2 )-2-ZF 2 2 d)-NI-(5-F2 2y d-2-Y)
-4, 4-tfo] Z2F 0 2y Z -1, 2-t}o| F}E- 2ofnfo] = (53d) ¢ A%

GA-1: (R)-tert-F8 2-(5-(3-Alo] 22X 2 A-1-((R)-1, 1-tjolHe e d Ao} £ )-1- (I d-4-L) X2 4 )-
2-ZF Q0 2 W IR Y )4 4-Tho]| ZF 0 B Eg|d-1-7} 2 A g o] E(53bh) Y A%

HES-2l 19 ©hA 100 By wmiel 2o wkg L 39 S o] &FA oY 2-dEAF=H-12) -7 A
°]E(221mg, 0.896 mmo)S AMg3te] BlEgEto]l =2 HF T (10m) 5 (R)-1-(tert-F-SA|7tHd )4 4-tlo]| ZF o=
v 28 d-2-7}5-241(532) (225mg,  0.896 mma), (R)-N-((-)-1-(3-0}m|=-4-ZFQ 2 ¥ d)-3-Alo] F2 L2 Y-
1-(vEd-4-d) 22 3)-2-v & L2 @-2-A folrlo] = (39e) (349mg, 0.896 mmo) S WHEAIF (R)-tert-5F& 2-
(5-(3-Ato)]ZFR2Z2H-1-((R)-1,1-tlo| o d A Poln| & )-1-(FHd-4-I) T2 F)-2-ZF Q. ZH I Y )-
4,4-tho] FFQ 2 I FE|U-1-7HE Ao E(53b) & Algatlon], o3 th wHAldA IolE AREEHJATE MS
(ES+) 623.6 (M+1).

GA-2:  (R)-N-(5-(1-o}re-3-Alo| R 22T -1-(Jd-4-U) T2 Y)-2-FF 2| d )4, 4 TJo| FFLEI &
2 d-2-7} 5 2 olujo] =(53¢) o] A%

tho] L4t 5 4N HC1(1.301me, 3.9 mm)E ARE-ste] WEE(10ml) & (R)-tert-%€ 2-(5-(3-Alo|F2 == -1~
((R)-1,1-tpolvdod A Aoln 2)-1-(J g d-4-) 22 H)-2-Z 20 29| d 70l )4 4-Tho| ZF 0 2y Eedl
-1-7H5 2 8 ©] E(53b) (243mg, 0.39 mmo)E WHEAIZ]aL A w2 49] @A 6o 71AlE wpe} 22 9139 o
AAE FPste]  (R)-N-(5-(1-0}n| =-3-Ato]| FR2 X 2 A -1-(F] g P —4-U) L2 )-2-ZF Q 2 7| )-4 4-T}o| T F
Q Ry FEd-2-7Hg2olnto] =(53¢) & Algtlon, oA F7he] AAl glo] thE dAlA iR AREH
O NS (ESH) 441.4 (MtNa).

GA-30 (R)-N2-(5-((+)-1-op|e-3-Ate| R Z2A-1-(J g d-4-) L2 )-2-FF 2 23 d)-NI-(5-F 22| 7]
©-2-9)~4 4-Tho| ZF L 2V Z@ d-1,2-T}o| 7} 2ofufo] = (53d) 9] A%

WS4 139] &7 30 Z]AE Axbel] whebd eAbZF(74.3mg, 0.538 mmo)S 7] 2A ALEsle] ElEgslo]=®
FH(10m) T R)-N-(5-(1-0o}v]=-3-Alo]| Z 2 X2 A -1-(FU-4-U) T2 H)-2-FTF L 2Hd )4 4-T}o| TF L
2y Zgd-2-7}5 2ofubo] =(53¢) (90mg,  0.215 mm)E  dld  5-F R 23| g d-2-A7luld| o] E(13b) (48. Img,
0.194 mmo)$} WHSA|7|3 ZejA] ZE FEelEadI(FR22E F A 0oz fYA 7= AgstA 12g 0-
5009 & Al Fell (R)-N2-(5-((+)-1-o}r|e-3-Afo] SR 2w A-1-(J 2| d-4-d) T2 g )-2-ZF = Fd)-
NI-(5-2 2298 d-2-%)-4,4-T}o]| ZF ¢ 9| Z g d -1, 2-Tho] 7} & ~olubo] = (53d) ] 7S WAl wA|=A
AFsrglom, o7 HCI(MeOH 5 3N, 3ml)< AREete] Addo= A#AA 33HE 53d(16mg, 0.025 mmol,
11.526 4=&) 92kl wial A=A #1235t H MR (300 Miz, DMSO-ds) & 10.24 - 10.15 (m, 1H), 9.61

(s, 3H), 9.51 (s, 1H), 8.84 (d, J = 5.8 Hz, 2H), 8.32 (dd, J = 2.1, 1.3 Hz, 1H), 8.01 (dd, J =

2.5 Hz, 1H), 7.84 (dd, J = 1.7, 1.1 Hz, 2H), 7.70 (d, J = 5.5 Hz, 2H), 7.40 (dd, J = 10.4, 8.8 Hz,
), 7.22 (q, J = 5.4, 4.6 Hz, 1H), 4.92 (dd, J = 9.0, 5.1 Hz, 1H), 4.11 (dq, J = 26.3, 12.5 Hz, 2H),
3.05 - 2.78 (m, 1H), 2.59 - 2.54 (m, 2H), 2.46 - 2.41 (m, 1H), 1.14 (m, 2H), 0.81 - 0.55 (m, 1H), 0.47

= 0.31 (m, 20), 0.02 (m, 2H); "F NVR (282 MHz, DMSO-d;) & -97.03, -123.95: MS (ES+) 573.4 (M+1);: %3}
A [alp = (+) 72.3 [0.155, MeOH]; CosHasCI1FNgO,.4HC1.2H,00 w3l AlxbEl #A41%]: C, 44.55; H, 4.81; N,
11.13; &21x]: C, 44.49; H, 4.92; N, 11.07
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[0818]

[0819]

[0820]

[0821]

[0822]
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(e}
e 54
el
Oy N0 FiG FiC
Y, ik g & HO? HO?,
[ NN E \ 1 ., Z )
N7 C0,cH O Y E N COSCHg ”B\gr;S‘Me% N “COOH  LioH N~ 'COOH
0 o
)(o’go ﬂ\o 0 Z)NH = THF/H,O O/Ji‘o
i :
aic TEMPO i THA /i\ 54c: 25 ,1\ s4d
CFy
HOy CFy
e {O r HO! Z_) 13b
=g . B )Z HN ol oS B NaHoD;
2R HoHn
3% (-)- 0] 2 A F]] =\
& S
a NH S Y

548 a/S\‘P gap NHis N
(2R,4R)-N2-(5-(1-o}r| =-3-Alo] ER2 X2 F-1-(Y g d4-I)Z 2L )-2-ZF 2 2Hd)-NI-(5-F2 29 d-2-9)
—4-3Fo] EFA|-4-(Ego] 7 e 2rd ) 9] Fe] d-1,2-T}o| 7 Zofmlo] = (54g) o] A%

SA-1: (R)-1-tert-58 2-vwg 4-2439 g d-1,2-to] 722 g o] E(54b) 2] A%
uke- Al 299l Al 1o J)AE Axfe] wEtx Ego]F R FEofo]aAlololEAR(9.45g, 40.7 mml)

TEMPO(0.303g, 1.937 mmo)E A}&3le] F9= DCM(50m) 3 (2R,4R)-1-tert-Hg 2-WE 4-3lo] ==y S ¢~
1,2-tho] 752 o] E(54a)(9.5g, 38.7 mm)2] 2ksbel o3 (R)-1-tert-F¥ 2-vWlE 4-S43Eg d-1,2-t}0]

T} A 2| 0] B (54b)(9.197g, 98% &) B4 od=A stk H NR (300 Miz, DMSO-ds) & 4.70 - 4.56

(m, 1H), 3.91 - 3.75 (m, 1), 3.68 (m, 4H), 3.19 - 3.01 (m, 1H), 2.67 - 2.50 (m, 1H), 1.39 (2s, 9H, Z]
Aol d=Al).

SA-2: (2R, 4R)-1-(tert--5A1 7k d ) -4-3lo| EF A -4-(Egto] EF e 2rd ) 3 E 2 d-2-7H5 22 (54e) o] A=

0C=E JZtd THF(100m) & (R)-1-tert-%9 2-Wd 4-543 &8 d-1,2-T}o] 7 A & o] E(54b) (3.5g, 14.39
mmo)) 2] EHe]  Ed}o]uE( EE} &7 z2mE)Ae(2 189g, 15.40 mmol), TBAF(0.113g, 0.432 mmd)Z
Arrekar, A2eA shEN adkeelth. o] WhgES X3t A NILCL(75me) 2 RES FAAZ|AL, 208 9 A
Walal, HEHREGRE Z2 980 E(6.02g, 23.02 mod)E H7sta, A-oA Az B9k wykalgitt. 7]
=& BEA7I, 4 =& dE ofHOE(S x 100m)E FEEu. 7] A4S Tl B, 95
A8, 7 MgS04 flellA HAzxA7)a, A7, AXGHE IAF TEFAZAT. FoAx JALE ZEAl
azvtEadgy (AEsba, X F 0-40% oY olAElolER &])dl s AAAIA (2R, 4R)-1-tert-FE 2-
g 4-3lo| EEA|4-(Egfo] TR0 2u|e) T E8g-1,2-tho| 712 g o] E (54¢) (2.818g, 9.0 mmol, 62.5% &)
1

g2 e d=A AFsEtt. H NMR (300 MHz, DMSO-ds) & 6.59 (s, 1H), 4.70 - 4.38 (m, 1H), 3.76 - 3.61

X,

(m, 3H, 3Ao)AA), 3.63 - 3.47 (m, 2H), 2.66 - 2.53 (m, 1H), 2.11 (dd, J = 13.2, 5.4 Hz, 1H), 1.47
- 1.27 (m, 9H, 3Ho]AdAA); MS (ES+) 336.3 (MtNa).

A-3: (2R, 4R)-1-(tert-F-EA] 710 d)-4-3to| 22X -4-(Egto| 220 2 e ) ¥ g g -2-7} 224 (54d) &) A *
THF/H,0(1:1, 20m¢) 5 (2R, 4R)-1-tert-%9 2-Wd 4-3lo]|=EA-4-(Eglo]|ZF 2 2re) v Z8d-1,2-t}o]7}
B2 Yol E(54c¢)(850mg, 2.71 mmol)2] &-Nof 4=2ts}2]H(325mg, 13.57 mm)S H7}skal, 1A17F &t 714 3+
A AT, o] Hhg ERES AT, AT F FFAA (R, 4R)-1-(tert-F-EA| 712 d)-4-3}| =EA|4-(E

ol FF e 2ve) I Fed-2-7H52 2k (54d) (842mg, 2.81 mmol, 104% F~&)S AT om, oA F7lol HA
o] ths DAA 22 AREE AT MS (ES-), 298.3 (M-1).

|

GAl-4: (2R, 4R)-tert-F€ 2-(5-(3-A}o|E2 X2 H-1-((R)-1, 1-tho|v e g dAoln| & )-1-(F B d-4-d) 22
2)-2-ZF 2R Y )-4-sto| EFEA -4-(E o] EF 0 2| ) v ZE T -1-7} 5 A o] E(5de) 9] A|Z

HES-2] 19] ©hAl 100] Bag mpel R wkg 2 =g =S o] gaiA olE 2-dEXFEA-1(20) -7 g
o] E(695mg, 2.82 mmo) S AME-3le] H|Egslol =2 FTH(20ml) F (2R, 4R)-1-(tert-F-EA]7FH )-4-3}o] == A]-
4-(Egto| ZF o 2W8) v S| d-2-7}1 52 4H(54d) (842mg, 2.82 mmdl), (R)-N-((-)-1-(3-o}7|x-4-ZF 2 2
d)-3-Alo]E Rz e d-1-(3 g d-4-9) T2 9)-2-w & Z 2 @-2-H A o}uto] = (39e) (850mg, 2.71 mmo) S WHSAA
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[0827]
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(2R, 4R)-tert-F€ 2-(5-(3-Alo]F 2= 23 -1-((R)-1,1-tto|H e Aoln & )-1-(F g P-4-L) =z 27 )-2-Z
FO 2 IR Y )-4-3l o] EFA|4-(Egto| EF o 2 e) I E2|d-1-7 5 A g o] E (54e) (420mg, 23.08% &)
= AFstFel; MS (B+), 693.4 (M+23).

GA-5: (2R, 4R)-N-(5-(1-o}n=-3-Alo]| Z 2 2 FA-1-(F g d-4-U) T2 F)-2-ZF 0 2 7d )-4-5}0]| EZA|-4-
(EgfolZF o 2v )y E¢d-2-7} ~olnfo| = (54f) o] A%

thol Ak F 4N HC1(1.565me, 6.26 mmo)S AF&-3Fo] ol €h&-(20me) F (2R, 4R)-tert-2 2-(5-(3-Alo|FRZ L2
Z-1-((R)-1, 1-tolm el A opv] 5)-1- (] 2] ©l-4-) T2 1) -2- 5 F L 29 7Pk A ) 4= o] =5 A -4-(E
glo] Z o 2 d) ¥ 22 d-1-7H54 2 ©] E (54e) (420mg, 0.626 mmo)E WHEAIZ]a VA 9k 49] @A 6ol 7]
A vpeh e A R AAE FAsk] (2R, 4R)N-(5-(1-obv| =-3-Ato] R Z 2 A -1-(I 2 d-4-Y) T2 )-
2-EF Q2 d)-4-3lo| EFA-4-(Edto| £ R e 2 E) v Z e d-2-7H5 oo = (54f) (113mg,  38.7% F&)E
Algstitk. NS (E+), 467.4 (M+1).

GA-6: (2R,4R)-N2-(5-(1-ot] =-3-Alo] 2 22 -1-(FFH-4-L) 22 9)-2-FF 22 Hd)-N- (-2 27| g
€20~} =5 A]-4- (o] 52 2 1)) 521611, 2-chol 712 ofofol = (5ag) o] Al

HES-2] 139 ©hA| 3o 71AE Ao wEbd BAFAE(100mg, 727 mml)S B7] A ARRSFe] H EgSlo| =2 5F
2(10m) %= (2R,4R)-N-(5-(1-o}m =-3-Alo| F R T2 P -1-(IF HH-4- O‘)Ji—”) 2-EF 25 d)-4-3fo] EFA|-
4-(Egfol EF o2 vd) ¥ Ee|d-2-7H 2~ ofnfo] = (54f) (113mg, 242 mmo) & ¥d 5-F 2 23] 2| d-2-A 7luje| o]
E(13b)(60.2mg, 242 mmo) e} WHSA|7]aL LAl 29 AZvlEII(FZEZE T CMA 8022 A7l A
7HA 12g 0-50%) 2]3F AA o] A 28 FA=zvteEagd(C-18 2, +5 0-100% MeOHZ &)l <& A
AAA (2R, 4R)-N2-(5-(1-o}H| =-3-Ato| 2 X2 I -1-(F Y -4-Y) T2 H)-2-FF 0 2| d)-N1-(5-S = 27 ¢
d-2-9U)-4-3lo]| == A -4-(Egto| ZF ¢ 2Wd )1 S d-1,2-t}o| 7t ~olufo]| = (54g) & 2] A72AM AF3}
Qqom oA HCl(MeOH = 3N, 2ml)& AMgate] HClG o2 A3AA 3135 bdg GAMA (42mg, 28% F8)S W
A mAzA ATET. HNR (300 Miz, DNSO-ds) 8 10.00 (s, 1H), 9.69 (s, 3H), 9.46 (s, 1H), 9.00 -

8.79 (m, 2H), 8.31 (dd, J = 2.4, 1.0 Hz, 1H), 8.06 (dd, J = 7.2, 2.5 Hz, 1H), 7.92 - 7.74 (m, 4H),
7.39 (dd, J = 10.1, 8.5 Hz, 1H), 7.29 - 7.04 (m, 2H), 4.84 (dd, J = 9.1, 4.6 Hz, 1H), 4.05 (d, J =
11.6 Hz, 1), 3.77 (d, J = 11.7 Hz, 1H), 2.65 (m, 1H), 2.51 (m 2H), 2.26 - 2.14 (m, 1H), 1.23 (m,
1H), 1.08 (m, 1H), 0.67 (m, 1H), 0.36 (m, 2H), 0.02 (m, 2H); F NMR (282 MHz, DMSO) d -75.03, -80.20,
-124.32. MS (ES+): 521.3 (M+1); 519.3 (M-1).

WA 55

EtO,

{ ), 0

oy F

/'L HN WY Z 2 HN—,
HN 0 22E D

x o2l =
\ a

= NHA. N Cl

Cl

510 (+)-01 8 2 A

(R, 4R)N1-(5-2 2 2] 2] 11-2-21) -N2-(5-((+)-3-AFo] 222 23 -1-(H & A Eo}m] £ )-1-(7 2] l-4-2) ) = 23 )-
2~ %570 o d)-4-0] %15 2] 91, 2-The] 7 so}uto] = (55a) o] Al

tho] S22 ueh(10ml) 5 0TAA (2R, 4R)-N2-(5-((+)-1-op| :=-3-Ato]| F=Z 2 h-1-(J g d-4-Y) 223 )-2-F
2o 294)-NI-(5-F 2218 d-2-9)-4-d EA| T S8 H-1,2-T}o] 7} ~ofulo] = (51b) (240mg, 0.413 mmo) o] &
Mol 92l (163mg, 2.065 mmol), e ZEAL F4E-(144mg, 0.826 mmo)S F7}star, A2oA skt wnks}
o, F71e] A9 (98mg, 1.239 mmd) B WM EAL B %(71 9mg, 0.413 mmol) & H7}ebar, o] EFELS 24
T Ao A wRksGITh. o] g EHPES F(10m)E WS FAXAIZ]AL DCM(3 x 20ml) o2 FEZ3STE. 7
S #atdd, dAxApFIa, AFATI, AF F O sFAZT. IAE ZHA 29 aERetEad e (desA,
12g, CHCl; & 0-40% CMAB02o.2 &2l 9sll FAIAA (2R,4R)-N1-(5-F 2272 d-2-Y )-N2-(5-((+)-3-A}0]

e d-1-( YA Eoh] B )-1-(3] 2 ¥ -4-9) 2 )-2-F 7 0 23 ¥)~4-0] 54 9] B2 -1, 2-Tho] 75 2o}

N 3@ op

(¢3
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ulo] = (55a) (158mg, 0.240 mmd, 58.0% 5+&) & A7]2 @Al uAzA A239c. H MR (300 Mz, DMSO-

ds) § 9.52 (s, 1), 9.16 (s, 1H), 8.51 (d, J = 6.1 Hz, 2H), 8.29 (d, J = 2.6 Hz,
= 9.0, 3.8 Hz, 1H),

4aH), 7.30 - 7.18 (m, 3H), 7.14 - 7.03 (m, 1H), 4.59 (dd, J
J =10.8, 5.1 Hz, 1H), 3.65 (d, J = 8.1 Hz, 1H), 3.40 (g, J = 7.0 Hz, 2H),
(s, 30), 2.19 - 2.06 (m, 1H), 1.34 - 1.20 (m, 2H), 0.99 (t, J = 7.0 Hz, 3H),

- 0.44 (m, 1H), 0.37 - 0.21 (m, 2H), -0.09 - -0.14 (m, 2H);
(ES+): 659.3 (M+1).

2 971(132mg, 0.20 mmol)+= HCl(MeOH

FAA Bk 55ac] AAEel(136mg, 0.196 mmd, 98% &)& FH A=A AlFSAG.
8.22 (s, 1), 7.96 (d, J

DMSO-ds) & 9.62 (s, 1H), 8.87 (d, J = 6.6 Hz, 2H), 8.30 (d, J = 2.0 Hz, 1H),

= 6.5 Hz, 30), 7.93 - 7.79 (m, 2H), 7.34 - 7.21 (m, 1H), 7.16 - 7.05 (m, 1H),
Hz, 1H), 4.19 - 4.06 (m, 2H), 3.84 - 3.72 (m, 2H), 3.66 (dd, J = 10.7, 3.2 Hz,
Hz, 2H), 2.77 - 2.62 (m, 1H), 2.46 - 2.29 (m, 5H), 2.16 - 1.99 (m, 1H), 1.00 (t, J
- 0.69 (m, 1), 0.64 - 0.50 (m, 1H), 0.32 (d, J = 7.9 Hz, 2H), -0.01 - -0.15 (m, 2H); 'F
[aly = (+) 76.47 [0.17, MeOH].

DMSO) & -125.42; MS (ES+): 659.3 (M+1); 33} 34

Hhg-2) 56

EtO

.

Q.,,,(o E

]S oFH E 4
Hw*% Bz
NN mad
I 7

7 NHy- N

51b (+)-o1 3 2 4

(2R, 4R)-N2-(5-((+)-1-o}H| Eoln| E-3-Alo| F2 2 2 g -1-(Fgd—4-d)Z a9 )-2-ZF
3] gl g-2- ) -4-o| EA] 7] Z ¥l -1, 2-t}o] 7} ~olnlo| & (56a) o] A=

Hhg-2] 550 71 A€ niel ol

e

F NMR (282 Miz,

1), 7.92 - 7.78 (m,

4.12 (s, 1H), 3.76 (dd,
2.40 - 2.35 (m, 1H), 2.27
0.91 - 0.78 (m, 2H), 0.63

DMSO-ds) & -126.31; MS

3N)(0.03me, 1.001 mmo)S AFE3Fe] MeOH(10mE) 3 Akdo=z A

H MR (300 Mz,

4.61 (dd, J = 8.9, 3.9

2H), 3.41 (q, J=7.0
= 7.0 Hz, 4H), 0.88

NMR (282 MHz,

Q2Hd)-NI-(-F&2=

e B oHER FeEds ol &AM vol2REME T 0T (2R,4R)-N2-

(5-((+)-1-0}m) x=-3-Ao| SR = 28 -1-( 2 W -4-9) T2 8)-2-FF 0 2o d)-NI-(5-F 2 &3 2] 1l-2-% )~4-]
]

=52 d-1,2-tho| 742

Z=olulo] = (51b) (200mg, 0.344 mmo)E WH&A1A (2R,4R)-N2-(5-((+)-1-o}A| Eo}r] =

“3-Afo Z R X 2 -1-(7) 2] W-4-2) R B)-2-EF 0 2o ) NI-(5-F 2 27 2] ©1-2-%) )-4-o BA| 7 Z ] 61-

L 2-tpo]7Hg 2

7.80 (dd, J =
1H), 4.17 - 4.06 (m, 1H),

obuto] = (86a) (156mg, 72.7% &) & d7lE WA aA =AM AlE
DMSO-d;) & 9.45 (s, 1H), 9.16 (s, 1H), 8.47 - 8.40 (m, 2H), 8.32 - 8.24 (m, 2H),

9.0, 2.6 Hz, 1), 7.29 - 7.22 (m, 2H), 7.20 - 7.06 (m, 2H), 4.58 (dd, J =
3.82 - 3.70 (m, 1H), 3.70 - 3.60 (m, 1H), 3.49 - 3.30 (m, 2H), 2.60 - 2.50

STk, H MR (300 Miz,

7.94 - 7.82 (m, 2H),
9.0, 3.9 Hz,

(m, 1H), 2.42 - 2.26 (m, 1H), 2.17 - 2.03 (m, 1H), 1.90 (s, 3H), 1.30 - 1.20 (m, 2H), 1.03 (t, J = 7.0
Hz, 3H), 0.91 - 0.78 (m, 1H), 0.70 - 0.52 (m, 1H), 0.38 - 0.27 (m, 2H), -0.04 - -0.18 (m, 2H); F NMR

(282 MHz, DMSO-ds) & -127.98; 3% A [alp = (+) 70.59 [0.255, MeOH].
3N)(2.5ml, 82 mmo)S AFE3le] WEFE(10ml) &= A4+
98% 4&)< WA wHEA AT H MR (300 Mz, DMSO-ds) & 9.58 (s,

8.69 (m, 3H), 8.30 (d, J =
(dd, J =
3.42 (q, J =

1.9 Hz, 1H), 7.95 (m, 3H), 7.92 - 7.79 (m, 2H),

7.0 Hz, 2H), 2.53 (m, 2H), 2.45 - 2.31 (m, 1H), 2.11 - 2.01 (m,

(t, J =7.0Hz, 5H), 0.71 - 0.57 (m, 1H), 0.40 - 0.30 (m, 2H), -0.03 - -0.14 (m, 2H);

- 135 -

9 97|12 HCl(MeOH =
o2 HAIAA F3E 5629 A4 (148mg, 0.224 mudl,
1H), 9.28 (s,

1H), 8.83 -

7.33 - 7.17 (m, 2H), 4.60
9.0, 4.3 Hz, 1H), 4.18 - 4.08 (m, 2H), 3.84 - 3.72 (m, 1H), 3.66 (dd, J =
1), 1.94 (s, 3H), 1.03

10.7, 3.2 Hz, 1H),

F NMR (282 Miz,
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DMSO-ds) & -126.67; MS (ES+): 623.3 (M+1); (ES-) 621.3 (M-1); #38F 34 [aly = (+) 70.59 [0.255,
MeOH] .

Hh3-2] 57
CF4
FsC HoCO-
Ho3S ()\\S,OCH3 HaCO'rZ_) : .,,{,O E
o N
ZNSI"COOH HC % N~ “COCH EEDQ ﬂ\ A HN
i e A e (rolgaa” @ O =
o 0 o e N
57a NS
54d b
O.:-S“
CF, GF; 57b )\\
i 13b HaCOt
we  Hscor L-: 5 _Re 3 {—\, o
— N R NaHCO;, N
H N ,& HN
N /3
NH/ \N = NHy__ N
STCI Ci 57d (+)- 0] 4 DA

(2R, 4R)-N2-(5-((+)-1-o}H] 2e-3-Ato] 2R X 2 A -1-(F 2| d-4-d) T2 H)-2-FF 2 23 d)-NI-(5-F = =9 -
2-A)-4-mEA A= (Bl EF 2’ ) ¥ 2|l -1, 2-to] Fhg Lotuto] = (57d) 9] Al

A1 (2R, 4R)-1-(tert—F- 5 A7t ) -4-v| 5 A -4-(Eg}o| 7 0 2|8 ) 3] 2 -2-7H5 A4k (7a) o] Al

HES-2 159 ©A 1ol 71Al| Aafel] webr FASIGEF (T T 60% A, 1.812g, 45.3 mmo)e A=A
AFgEke]l THR(50mE) & (2R,4R)-1-(tert-F-EA 7R Y)-4-3l0] =2 A 4-(Ego] 220 2rd ) ¥ Ze|d-2-7}22]
AH(54d)(2.26g, 7.55 mmd)S& tholwld Aol E(1.905g, 15.10 mmo)oll <Ja] LAZFAIA (2R,4R)-1-(tert-H5

AZHR D) —d-w| EA -4-(Eto] EF e 2 e) v E 2] d-2-7}5 22k (57a) (1.6g, 5.11 mmol, 67.6% &)< WA a1

A2A ATt I NR (300 MHz, DMSO-ds) & 12.84 (s, 1H), 4.35 (t, J = 9.3 Hz, 1H), 3.73 - 3.53
(m, 2H), 3.36 (s, 3M), 2.71 - 2.51 (m, 1H), 2.38 - 2.24 (m, 1), 1.39 (2s, 9H, FH]dAA]).

SA-20 (2R, 4R)-tert-FE 2-(5-(3-Ale] 22X 2 -1-((R)-1, 1-thelw gl DA Aotn| = )-1- (I g -4-Y) 2 =
2)-2-ZF 2R ) -4-H A -4-(Egto| ZF 2 W E) ¥ Z2|t-1-7H 54 o] E(G7b) <] AZ*

Whg2] 19 ©Al 100] ®Barg whel e Wb Bl 93] 20 S oA Y 2-dlEA A EA-120)-7H A )
o] E(316mg, 1.277 mmo)E AHgstel HEgfsto]l =2 3FeH(20m) S (2R, 4R)-1-(tert-F-FA|7FE ) -4-v| 5 A] -4~
(Egto] 272 2vld) ¥ e d-2-7H541H(57a) (400mg, 1.277 mmol), (R)-N-((-)-1-(3-0}r|-4-ZF 9 25 d)-
3-Atol 2R R I-1-(Fd-4-) T2 )-2-vd T2 g-2-d P otulo] =(39e) (497mg, 1.277 mm)E  WHEAIA
(2R, 4R)-tert-%-8  2-(5-(3-AFe] 22 ZZA-1-((R)-1,1-the|ME e dolr] =)-1-(F 2] B-4-d) 22 )-2-F
FLRALIHIE A ) -4 5 A A= (Efe] EF e 2" ) ¥ &2t -1-7h5d g °] E(57b) (640mg, 0.935 mmol, 73.2%
FE)E I A=A AT

A-3: (2R, 4R)-N-(5-(1-o}n)=-3-Ato]| FR2Z 2 L -1- (I g Pd-4-L) T2 F)-2-ZF 0 2 9| d )-4-1| ZA]-4-(E}
1222 2 dg) 3 S8 5l-2-7}= ~olulo]| = (57¢) 9] A%

[}

i

IEFe F 3N HC1(16me)S AR&3he] o eh2(200ml) 5 (2R,4R)-tert-%-% 2-(5-(3-Afo]EF 2= =ZH-1-((R)-1,1-
thojWdod A Aol 2)-1-(3 g d-4-L) 22 H)-2-Z 20 29| d 72 ) 4-1H| EA]4-(EE}o]| ZZQ 2

) E8d-1-713 2 g o] E(57b) (640mg, 0.935 mmo) Z WA 7]ar v wkg-A 49 ©A 6ol 71AE ule} g
A3 L AHAS Fgste] (2R, 4R)-N-(5-(1-opn]e-3-Ale] F R 2 H-1-(H ] d-4-Y ) Z 24 )-2-ZF 0 = 7]
d)-4-W|FA|-4-(Egto] EF 2 2Wd ) 3] F2|d-2-7}5 2ofn}o] = (57¢) (340mg, 0.708 mmol, 76% F&)E WA 1
AZA AFakecr. 1H NMR (300 MHz, DMSO-d;) & 9.92 (s, 1H), 8.47 - 8.38 (m, 2H), 8.20 - 8.11 (m, 1H),
7.39 - 7.31 (m, 2H), 7.20 - 7.11 (m, 2H), 3.93 (q, J = 6.9 Hz, 1H), 3.70 - 3.56 (m, 1H), 3.24 (s, 4H),
3.23 - 3.09 (m, 1H), 2.36 - 2.25 (m, 4H), 2.25 - 2.16 (m, 2H), 1.11 - 1.02 (m, 2H), 0.69 - 0.57 (m,
1H), 0.39 - 0.30 (m, 2H), -0.01 - -0.12 (m, 2H).

GA-4: (2R, 4R)-N2-(5-((+)-1-opr|=-3-Alo] SR 2 2 d-1-(J] 2 d-4-d) T2 d)-2-2F 2 23| d)-NI-(5-2 =2
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29 gd-2-A)-4-HEA4-(Eo| EF 2 v e ) v E -1, 2-t}o]| FHg olulo] = (57d) o] Al %

g2 139] A 3¢ 7] AlE Axpol]l uwheba eAZE (489mg, 3.54 mmo)S G7]EA ALESEl] HlEdslo|lmEF
2/ E(60ml, 5:1) = (2R,4R)-N-(5-(1-o}n|-3-Alo]|Z 22 d-1-(Jgd-4-d)Z2H)-2-ZF o 23d )-4-1|
EA-4-(Egto]| Z2F 0 2 e) ¥ &8 d-2-7} 5 2 oln}o] = (57¢) (340mg, 0.708 mmo)S ¥d 5-F 22y d-2-d7}
Hlw| o] E(13b) (167mg, 0.672 mmol) 2} HE-EA17]30 F2A] 2§ AZvlEdH I (E22F 5 (MA 8022 &A1Y
= AeghA 12g 0-250) 9 Al Fo] (2R, 4R)-N2-(5-((+)-1-0}1| =-3-Alo| 2R Z 2 F-1-(F] g P -4-% ) =
22)-2-ZF 229 d)NI-(5-F 229 2 d-2-Y)-4-HEA -4~ (Egto| FF e 2 v &) 1 Z2 -1, 2-t}o] 7HE 20}
nlo] =(57d)(35mg, 0.055 mmol, 8.85% &)& & F7I=ZA AFsglen, o7& HC1(MeOH % 3N)(0.367ml,
1.102 mmol) S AHE31e] MeOH(10me) & FAatd oz HZAZA 3FgE 57de] |4HE (B4mg, 87% F8)S LA ZA
A239T: H NR (300 MHz, DMSO-di) & 10.00 (s, 1H), 9.67 (s, 3H), 9.45 (s, 1H), 8.84 (d, J = 5.7
Hz, 2H), 8.37 - 8.21 (m, 1H), 7.92 - 7.79 (m, 3H), 7.71 (d, J = 5.8 Hz, 2H), 7.43 (d, J = 1.6 Hz, 1H),
7.41 - 7.35 (m, 1H), 7.34 - 7.23 (m, 1H), 4.85 (dd, J = 9.2, 3.8 Hz, 1), 4.02 (q, J = 12.1 Hz, 2H),
3.31 (s, 3H), 2.75 - 2.55 (m, 1H), 2.51 (m, 2H) 2.47 - 2.30 (m, 1H), 1.30 - 0.99 (m, 2H), 0.68 (m,

1H), 0.43 - 0.29 (m, 2H), 0.10 - -0.05 (m, 2H); F NMR (282 MHz, DMSO-dy) & -75.82, -123.56; %3} 3
A [aly=(+) 56.0 [0.05, MeOH].

Hhg-2) 58

R2-ME =28 2-8 ¥ ofntol £ ﬂ/
NHz \!/ F. S
CHO > S .8, MeaSix. g NH
o} 7N N HzN Hcl
i GURE A, 0 e
THOIPR.

58a (-} O]d 2 A
r~u—|Z

Do-HEH=s E}E Bz
5 Hz
NHg 85% t-| BLIOH cN F

58d (+) O] 2 A

NC

S8 () o 42050 551 (4 0]/‘5‘"%“

HO, o\\S,OEl EtQ, EO,
{ )'“COOH —-—Eto; L. . = : : ’(0 i e
N “ICOOH B
Boc Na Noc s8r() ol g @A Boc ki
14b - O

ElQ, EQ, </\H O
/ O 5 58h
O O e W ( E CN
H on A HN
3w é e
KGOy I i

ifss:ﬁ Q o ??/\H Q

cN 58 (+)- 0] @A ON
(2R,4R)-N1-(5-E 2 23] 8| d-2-4)-N2-(5-((+)-(3-Alolol =T d ) (Aol SR 22 d W ol )WY )-2-FF Q=
HAd)-4-oA| EA| 9] 8 -1, 2-Tho| FHg 2 ofulo] = (58 ) o] A%
GA-1: (-)-N-(3-Alololwl A 2wl )-2-m & Z 2 3-2-A Holrlo] = (58a) o] #| %
HEg3so| 278 (460m) = 3-Z U Z1L o] EH (45.4g, 347 mmo) 2] WRrE fMo) (R)-2,4,6-Egto|ojo] A=
ZaAd Holnpo] = (35g, 289 mmol), E|ET}olo] AT R ZEAEEHE(173ml, 578 mmo)S H7lbslar, 10413 &<t
7FE BFAIAT. 39S 934 19 ©A 190l ZIAlE uke o] st Ay A=nfE T (dEsHA 1.5
kg, A4k F 20% AE otAHO|ER &)l s HA Fod (-)-N-(3-Ale]olx=mld g dl)-2-H e Z 2 3-2-4 37

olnlo] = (58a)(37.4g, 160 mmol, 55.3% F&)E T nARA AFdRT}; H MR (300 MHz, DMSO-d;) & 8.63
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(s, 1H), 8.42 (dd, J =1.9, 1.3 Hz, 1H), 8.28 (dt, J = 7.9, 1.4 Hz, 1H), 8.07 (dt, J = 7.7, 1.4 Hz,
1), 7.76 (t, J=7.8 Hz, 1), 1.21 (s, 9H); MS (ES+) 257.2 (M#Na); #3st 34 [al, = (-) 83.21 [2.55,

CHC1s].

GA-2: (R)-N-((3-0}|=-4-ZF 2 2 d) (3-Alo]ol ey d )W E)-2-FlE& Z 2 -2- A o}n}o] = (58b) 2] A%
3}3HE 58b WS4 19 ©Al 40 Z1AE ule} o] (-)-N-(3-Atojohrmul A gl dl)-2-v e Z 2 -2-d Fo}vlo| =
(58a)(72g, 307 mmd) F 3-(H]=(Egto|dgAd)olu|v)-4-FF 2 29 d)ul1v]F B 2wlo]=(1c¢)(430me, 430
mmol) ZF-E] A ZE]  (R)-N-((3-ol =-4-ZF 2 2o d) (3-Atololmm )& )-2-v & T 2 3-2-A Flolmlo] =
(58b)(47.32g, 137 mmol, 44.6% &)5 ZA%3E A Qo= A|Fsl3iTt.

G A-3: 3-(o}H] = (3-olr w-4-ZF o 2 d)We) Mz }o]| EL (58¢)2] A=

MTBE(1200m¢ ) = (R)-N=-((3-o}r] =~4-FF 229 d) (3-APo] ol v d )W g )-2-H & Z 2 -2~ A o}ujo] =
(58b)(238.82g, 691 mmd, F-EAA| oA H] 55/45)2] wukEl fNo| 1 4-tho]&A & A352(363ml,
1452 mmo) & H7Fekar, A2oA 7AIZE Fot wHksEIth. tho] At T FUhe] sk (346me, 1383 mmo)E H
ZVatar, 9 B4 Al w7bA] (2427 wlalgitt, dojzl mAE o T o)) X3t MIBE(2 x 250m) &
AR, F7] 5 AXRAA -] =(3-opr-4-FF 2 d )W )l o] EH(B8c)S HCIF (T &5

Aoz AFssid 'H NMR (300 MHz, DMSO-ds) & 9.39 - 9.10 (m, 3H), 7.57 - 7.49 (m, 2H), 7.45 - 7.34

(m, 3H), 7.26 (d, J =5.8 Hz, 1), 7.15 (dd, J = 8.0, 2.0 Hz, 1H), 5.58 (d, J = 5.5 Hz, 10); F NMR
(282 MHz, DMSO) & -129.75; MS (ES-) 240.2 (M-1). A7) TAS 2(500m0)e] &34A1713, NaOH(3N, 922m,
2765 mmo) 9] F 7ol 93l AVIAdSAIFT. o] EFES AE oMMEHOIE(2 x 1000m)E FE3IAY. F7 T
fetel Az AASL, AZAZIL, ARAAL, % AT F 5HAA PAEA 3P (3ol s T
23 d) e Hzto| =2 (58¢) (194g, 804 mud, 116% 48&) 8 9712 24 od=A A%t H MR
(300 MHz, DMSO-ds) & 7.38 - 7.35 (m, 2H), 7.30 - 7.24 (m, 2H), 6.86 (dd, J = 11.5, 8.3 Hz, 1H), 6.79
(dd, J=9.0, 2.2 Hz, 1), 6.55 (ddd, J = 8.3, 4.5, 2.2 Hz, 1H), 5.03 (s, 2H), 4.94 (s, 1H), 2.13 (s,

ot

Rl

19
2H); F NMR (282 MHz, DMSO) & -138.23.
A4 (4)-3-(o}r) = (3-ohr] ie-4-ZF e 23 d ) wE )Ml 2 1te] EEH (58d) o] Al =

85% tert-H-eb&(5600ml, tert-FehE B ERE AxH) T FAMA 3-(ol](3-olv| m4-FF 2 Hd)HE)
Wz o] EZ(58¢) (F F-EAA o)A A thallA] B 55/45, 141.38g, 586 mmo)e] &o] D (-)-EIE2EEAF
(88g, 586 mmo)S F7lstar 80CE 7k, o] 2 &8 29 8C(BAIHE WZAIATLE. o] AHAA, o
oAzl AAE& Aol o -8k, 200me] 85% tert-F-EEE AFHstal, WF F AFXAA (+)-3-(o}H =(3-
ol -4-ZF o 2o d)we )Ml Z o] EH (58d)(36.4g, 93 mmol, AA| & 15.87%)2 2,3-T}o]slo]| =F A4 A Y|
olE dogA AFEATH MS (ES+) 225.2 (M+l); 7teld HPLC <% 96.077% ee. (+)-3-(o}m]:=(3-o}m] k-
4-FFe 2 d)E )z uo] EE(B8d) ol 85% tert-F-EH&(388ml) T 2,3-tlo|dlo] EFA|A A E < (18g,
46.0 mmo) & A 2 W7hH] 80C(WHF &%)2 7FEeiltt. o] EFES ALo2 ey, F4d 9 FH
& Aol & S TV ARAA FFFHH)-3-(op (-0t e-4-FF e 2 ) e )wl x| EY
(58d)(16.7g, 42.7 mmol, 93% &) 2,3-Tholato] =2 A A A Y| EQS WAl mA|ZA AT H NR (300
MHz, DMSO-d6) & 7.90 (t, J = 1.6 Hz, 1H), 7.78 (dt, J = 7.6, 1.4 Hz, 1H), 7.72 (dt, J = 8.0, 1.4 Hz,

1), 7.59 (t, J = 7.8 Hz, 1H), 6.99 (dd, J = 11.5, 8.3 Hz, 1H), 6.74 (dd, J = 8.7, 2.3 Hz, 1H), 6.59

e

(ddd, J = 8.4, 4.4, 2.3 Hz, 1H), 5.34 (s, 1H), 5.24 (s, 2H), 4.02 (s, 2H); "F NMR (282 MHz. DMSO-dy)

§ -135.95; MS (ES-) 240.2 (M-1); 7}o]™d HPLC =% >99.99%; 338t 314: [aly = (+) 0.59 [1.025, MeOH].

GA-5:  (H)-3-((AlelE Rz 2 Mol ) (3-(Alol ERZ 2 goln| ) -4-EF e 2| d) e ) Hlz o] EY
(58e) H (H)-3-((3-olH|=-4-EF 2 2Hd) (Aol FRz 2 g ol ) mME )Ml to| E- (58f) 9] A=

MeOH(20m¢) & (+)-3-(o}H]=(3-olr| ~4-EF o 2o d)ve )l }o] EX (58d)(8.321g, 34.5 mmo, 4 NaOH
& ARgste] frE] 1712 ASAIZIAL old oAHER F& d gl Alo]FE I 2 gglE Aok
alo]=(3.25ml, 43.1 muo)E 0°CelA H7bali, 307 <k wukst

)& ™71k, 0CHAl 1A1ZE 5 adksglet. o] wt

=
r;e
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g opAl o] E(200me) ol &3AI71AL, & (2 x 50ml), HF(50me) = AFetaL, AXxA7|L FHEARE. 22 &
Abe EdiAl ZY aRvtEade (272 120g, Sk T old obAlHIOlE 0-100%=2 &2l o AAIAA
(H)-3-((Aolgmzzdvdoln| i) (3-(Ao] F Rz 2d v doln| ) -4-FF e 2 d ) e ) fl o] EX (58e) (1.0

87g, 3.11 miol, 9.02% &)< FA Aoz AFagich; H NR (300 Miz, DMSO-ds) 8 7.88 (t, J = 1.7

Hz, 1), 7.75 (dt, J = 7.9, 1.5 Hz, 1H), 7.64 (dt, J = 7.7, 1.4 Hz, 1H), 7.48 (t, J = 7.7 Hz, 1H),
6.90 (dd, J = 11.9, 8.2 Hz, 1H), 6.84 (dd, J = 8.9, 2.1 Hz, 1H), 6.57 (ddd, J = 8.2, 4.5, 2.0 Hz, 1H),
5.34 (td, J =6.0, 2.4 Hz, 1H), 4.81 (d, J = 4.2 Hz, 1H), 2.96 (t, J = 6.3 Hz, 2H), 2.59 (m, 1H), 2.27

(m, 2H), 1.03 (m, 1H), 0.98 - 0.84 (m, 1H), 0.40 (m, 4H), 0.26 - 0.17 (m, 2H), 0.05 (m, 2H): F NMR
(282 MHz, DMSO-d;) & -137.04; MS (ES-) 348.4 (M-1); &3 3d: [aly = (+) 17.96 [0.245, MeOH]. ©]o]A]

74 REEERE (+)-3-((3-0] ;emg-Z 2 0 23 ) (Ao] 22 2 v o] 1) W ) Wl L fo] £
(58£)(7.891g, 26.7 mmol, 77% F5); H NMR (300 MHz, DMSO-ds) & 7.84 (t, J= 1.6 Hz, 1H), 7.71 (dt, J =

7.9, 1.5 Hz, 1), 7.68 - 7.63 (m, 1H), 7.49 (t, J = 7.7 Hz, 1H), 6.88 (dd, J = 11.5, 8.3 Hz, 1H), 6.81
(dd, J =9.0, 2.2 Hz, 1H), 6.56 (ddd, J = 8.3, 4.5, 2.1 Hz, 1H), 5.08 (s, 2H), 4.76 (d, J = 2.8 Hz,

1H), 2.48 (m, 1H), 2.26 (m, 2H), 0.91 (m, 1H), 0.42 - 0.34 (m, 2H), 0.09 - 0.01 (m, 2H); F NMR (282
MHz, DMSO-d6) & -137.18; MS (ESt+) 296.3 (M+1), (ES-) 294.3 (M-1); 33t #Hd: [alp = (+) 22.05 [0.88,

CHCIs].

GA-6: (2R, 4R)-1-(tert-F-EA| 7R d)-4-o| EX 9] Z | Y-2-7} 2 2 11 (58g) o] A%

Hh3-21 159 &A 1o 1Al A weba, FASIVEE(FR T 60% b, 27.0g, 675 mm)S F7IEA
Abg3le] THR(600m¢) 3 (2R,4R)-1-(tert-F-EA7LE Y )-4-3lo]| =& A9 2l -2-7} 22 AH(14b) (26g, 112 m
ml)S tholdd AFe]E(34.7g, 225 mmol)oll 93] LASIAIA (2R, 4R)-1-(tert-F-FA| 7t ) -4-| AT Z2d
~2-7}521 3 (58g) (21.98¢, 85 mmol, 75% F&)S WAl wmAl=A AFEkAh: H NMR (300 Mz, DNSO-di) &

12.45 (s, 1H), 4.20 - 4.05 (m, 1H), 4.00 (m, 1H), 3.61 - 3.47 (m, 1H), 3.47 - 3.27 (m, 1H), 3.23 -
3.10 (m, 1), 2.44 - 2.21 (m, 1), 2.02 - 1.85 (m, 2H), 1.39, 1.34 (2s, 9H, 3ol d=A]), 1.14 - 0.93
(m, 3H); MS (ES+) 282.3 (M+Na); 258.3 (M-1)

4741 -7: (2R, 4R)-tert-5F-8 2-(5-(3-Atojoldd) (Ato]EF R 2 hveolu| )W e )-2-ZF Q2 It )-
~of| EA T 2 d-1-7HEA gl o] E(58h) 2] A=

HhS-2 19 oA 100 Ry vpe} 22 whg 939 7S o884 CE 2-dEAFEH-121) -7
o] E(645mg, 2.61 mmo)E AL-&3te] EH|EZSo]l =2 FE(20ml) S (2R, 4R)-1-(tert-FEA7IH. D) -4-o| EA| 9 &
H-2-7} 2221 (58g) (676mg, 2.61 mml), (+)-3-((3-o}n|x-4-ZF 0 2 Hd)(Ato|ZF 2 I Z A u|doln| ) m e )l
Z1o| EF (58f)(770mg, 2.61 mmol)S BFEAIA (2R, 4R)-tert-3-9 2-(5-(3-Atololwgd) (Alo] ZF 2T 2 A u|go}
) i) -2- 5 F 2 R D 7k ) ~4-o SA 9 F 2 i -1-7he A E o] £.(58h) (1.21 gm, 86% &)E WA AR
A AFEF o, o] AL oS WA IR AEE AT

HA-8: (2R, 4R)-N-(5-(3-Alololdd) (Aol S 2 X2 dwdoln] )W e )-2-FF 2 23 d ) -4-ol| EA| 9] &2 Tl -2~
FHE ~ofnlo] = (58i) 2] Alx

wekE F 3N HCI(1.832me, 5.50 mmo)<S Ab&3be] wlebE(20ml) 5 (2R, 4R)-tert-H-& 2-(5-(3-A}o]o} -y
Dol rzzdv ol ) vE)-2-ZF 2 29I 2 ) -4-o| EA| 1] E 8] -1-7} 54 | ©] E (58h) (590mg,
1.099 mmo)E WHSAIZ]IaL vpA dhA 49 ©A 69l Z1AIE vlel 2 913 2 AAE FPsk (2R, 4R)-N-
(5-(3-Atolot=dd) (Ato] F R Z g2 A goln] )W e )-2-Z F ¢ & 9 Y )-4-o| BEA| 1] 2] T -2-7} & ~o}mpo] = (58
D)(220mg, 45.8% &)= e oo ZAl AF3AT. H MR (300 MHz. DMSO-d;) 6 10.09 (d, J = 1.6 Hz,

o oz

1), 8.34 - 8.21 (m, 1H), 7.85 (s, 1), 7.77 - 7.67 (m, 1H), 7.66 (m, 1H), 7.49 (t, J = 7.7 Hz, 1H),
7.23 - 7.09 (m, 2H), 4.90 (s, 1H), 3.99 - 3.87 (m, 1), 3.73 (t, J = 6.1 Hz, 1H), 3.29 (q, J = 7.0 Hz,
2H), 3.02 (dd, J = 10.5, 4.0 Hz, 1H), 2.86 (dd, J = 11.0, 2.0 Hz, 1H), 2.62 (s, 1H), 2.26 (d, J = 6.1
Hz, 2H), 2.13 - 2.01 (m, 3H), 0.88 (m, 4H), 0.43 - 0.28 (m, 2H), 0.12 - -0.00 (m, 2H); MS (E+) 437.3
(M+1).
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SA-9: (2R, 4R)-N1-(5-F 22 3] 21l -2-2)-N2-(5-((+)=(3-Abol bl d ) (Apo] S 2 Z 2 g v ofv 1) v | )-2-5
20 23 d)-4-0 EA| 9] 2] tl-1,2-T}o] FHE 2 ofulo| = (58) 9] A%

E-2) 139] @A 3o ZAE HAbe] wElb SRR EE(264mg, 3.14 mmo)S B7|EA ARESE] HEZSlo| =

FH/E0me, 5:1) T (2R, 4R)-N-(5-(3-Atolotivd) (Aol ER 2 h e oln| )W E )-2-FF Q2 23 d )~
4-o| B 9] 28] -2-7} 2 ~o}ulo] = (581 ) (183mg, 0.419 mmo)) S F|d 5-F & &3 g d-2-U7}ulw o] E(13b) (94mg,
0.377 mmo) &} WHSA]ZIa ZA] 2 FZRvEIY(EEEZE T (MA 80z &A7]E A7 12g 0-
40%) o olst FA Fol (2R,4R)-N1-(5-F 223 H-2-U)-N2-(5-((+)-(3-Ale]o}=m ) (Ale] F 2 X 2 P w0}
)W E)-2-FF 0 2u )4 EA 9 E2|d-1,2-t}o] 7} & 2olulo] = (587 ) (95mg, 0.161 mmol, 43.6% &)
7 dr]e WA mA A AEerIh. H NMR (300 MHz, DNSO-ds) & 9.45 (s, 1H), 9.16 (s, 1H), 8.30 (dd, J

f

=26, 0.7 Hz, 1), 7.93 - 7.84 (m, 3H), 7.81 (dd, J = 9.0, 2.6 Hz, 1H), 7.75 - 7.68 (m, 1H), 7.66
(dt, J =7.6, 1.3 Hz, 1), 7.49 (t, J = 7.7 Hz, 1H), 7.26 - 7.12 (m, 2H), 4.89 (d, J = 2.2 Hz, 1H),
4.58 (dd, J = 9.0, 4.0 Hz, 1H), 4.17 - 4.06 (m, 1H), 3.81 - 3.71 (m, 1H), 3.71 - 3.59 (m, 1H), 3.41
(q, J = 7.0 Hz, 2H), 2.66 - 2.57 (m, 1H), 2.25 (m, 2H), 2.16 - 2.04 (m, 1H), 1.04 (t, J = 7.0 Hz, 3H),
0.95 - 0.82 (m, 1H), 0.41 - 0.32 (m, 2H), 0.07 - 0.01 (m, 2H); F NMR (282 MHz, DMSO) & -127.31; NS
(ESt) 591.3 (M+1). 3}%HE 58j(83mg, 0.140 mmo) 2] 32 ¥7]= HCl1(MeOH & 3N)(0.234mé, 0.14 mmo)S A&
3] MeOH(5ml) 5 QAo = AFAA 31HE 5879 A41%(80me, 91% 4+8)< M ;A=A AFaAt. |
NMR (300 MHz, DMSO-ds) & 10.42 (2s, 2H), 9.70 (s, 1H), 9.40 (s, 1H), 8.30 (d, J = 11.8 Hz, 2H), 8.18

7.99 (m, 2H), 7.99 - 7.81 (m, 3H), 7.65 (t, J=7.8 Hz, 1H), 7.39 (t, J= 9.4 Hz, 1H), 6.68 (s, 2H),
77 (s, 1H), 4.70 - 4.55 (m, 1H), 4.15 (s, 1H), 3.90 - 3.75 (m, 1H), 3.71 - 3.55 (m, 1H), 3.42 (q, J
6.5 Hz, 20), 2.71 (d, J = 4.1 Hz, 2H), 2.47 - 2.35 (m, 1H) 2.06 (m, 1H), 1.28 - 1.10 (m, 1H), 1.03
(t, J=6.8 Hz, 3H), 0.62-0.50 (m, 2H), 0.36-0.25 (m, 2H); F NMR (282 MHz, DMSO) & -124.07; MS (ES+)
591.3 (M+1); CsiHzCIFNgOs. 1.7HCL . 20,000 &l A4beE #+41%]: C, 54.03; H, 5.51; Cl, 13.89; N, 12.20; %91

2 C, 53.71; H, 5.64; Cl, 13.58; N, 11.88; 4% 3A [aly, = (+) 73.14 [0.175, MeOH].

ol

Q

E 5 EEDQ
"COOH ——

y\ /g 39 (o] 4 3

Hel
Ncho3

(2R, 49)-N2-(5-((+)-1-0}v] re-3-A}o] F R T2 B-1-(3] 2] A-4-) T2 7)-2-FF 2 23 D) NI-(5-F 2 2] 2] 9l
2-9))~4-Ako] 2 3 2 W ~4-3ho| =5 4] 9] Fel W-1,2-Tho] hE 2ol o] = (59d) €] Al

W1 (R)-tert-¥d 2—(5—(3—4013@@—1—(<R>—1 1-tho] W&o g flopv] 1 )-1-(3] 2 ¥-4-9) T2 9 )-
2-Z 79 23 Uk Q) -4-5 23] Feld-1-7FE g o] £ (59a) 9] A%

RS2 19 ©hA 100 Rare wpel 2 whg Bl 99 23S o] &Ao" 2-dEAHEH-12H)-7HT A )
©]E(1.651g, 6.54 mm)E Al&3te] BlEZSto] =2 FA(50m) 5 (R)-1-(tert-F-EAI7hRE)-4- 29 28 W~
2-7}5-24H(29a) (1.5g, 6.54 mmol) ,
(R)-N-((-)-1-(3-0}H| —4-FF 0 23| )-3-Alo| F 2 X2 I -1-(F Y —4-Y) T2 )-2-v| & L 2 3-2- ¥ o}m}

©]=(39e)(2.55g, 6.54 mmo)S WHEAIA (R)-tert-%4 2-(5-(3-Ao]ER2Z2A-1-((R)-1,1-TrolH o el A
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ol E)-1-(H g P-4-U) T2 H)-2-ZF 0 2| IR Y )-4-L AT Zg|U-1-7} 2 A H o] E(59a) (1.215g, 2.022
mmol, 30.9% &) ¥ AN FIAEZA AT} H MR (300 MHz, DMSO-d;) & 10.08 (s, 1H), 8.57 -

8.45 (m, 2H), 8.05 - 7.86 (m, 1H), 7.35 - 7.13 (m, 4H), 5.52 (s, 1H), 5.01 - 4.78 (m, 1H), 3.88 - 3.71
(m, 2H), 3.17 = 2.99 (m, 1), 2.68 - 2.55 (m, 2H), 2.49 - 2.39 (m, 1H), 1.38 (2s, 9H, 3| Ho]ddA]),
1.29 - 1.17 (m, 1), 1.14 (s, 9H), 1.00 - 0.80 (m, 1H), 0.72 - 0.56 (m, 1H), 0.42 - 0.28 (m, 2H),

-0.03 - -0.09 (m, 2H); 'F NMR (282 MHz, DMSO-ds) & -126.64, -126.84 (3|7o] 4= A)

A -2: (2R,4S)-tert-5-¢
23-2-(5-((S)-3-Alo] 222 -1-((R)-1, I-tho| o & A Flo}m| 1 )-1-(F] g -4- ) 22 )-
7t Y )-4-3lo] EEA| I S - 1-7HE A g o] E(59b) o] A%

-78C=2 Wty HEgSo|E2FFUM) T ASFAE(111)(2.462g, 9.99 mmo) o] HE Mol Alo]EF R 2 Hu}
BErpo]=(THF 5 0.5M &9, 18.64ml, 9.32 mmo)E UF 255 -70T o}z FXstaA 273k,
o] WE3ES -78TCollA 308 &< uwkstal YA THF 5 (R)-tert-F48 2- (5 (3-A}olZ 2= 2H-1-((R)-1,1-T}
olmgogAdAoln ©)-1-(F g d-4-Y) T2 9 )-2-ZF 2 B 7} R Y )-4-2 43 F 2 P -1-7} 22 7| o] E (59a)
(1g, 1.665 mma)] &ME& H7b &< WF 255 UF 255 -70C OHHE FrABHA H7FsTk. o] W
EES 0CE 2417 AAHA 7F2A17]1aL, A8 olAEo]E(50ml) 2 3| A17]3L AIA|A B84 S22 AA
o

stk RS B2 AN f7] S EARAT, A4 MFHsta, AFRA7|L, dGA7 2, 2 AT
ZF B=AA (2R, 49)-tert-Hg 4-Alo]FEZ2IH-2-(5-((S)-3-Alo]|FE2Z 2 -1-((R)-1, 1-tFo] v & o & A A o}

N E)-1-(FEd4-¢) 22 8)-2-ZF L2 DI )-4-3}o| EEA| T 2| P -1- 7S A H ) EGI) & AlF3HA
o, o] AL F7ke] AAl glo] thi Al R ARSE AT

BA-3: (R, 49)-N-(5-(1-0kP] 1e-3-Apo] Z 2 X 2 A-1-( 2] ¥-4-9) Z28)-2-EF 0 23l d)—4-Ao| FRZ 2 U -
4-3ho] = 2 A3 F o] ©-2-7H 2obuko] = (59¢) 9] A%

HERE 5 3N HCL(15me) & AR&3te] wEhE(10me) Foll flolA ©A 2255 doj7l 229 (2R,4S)-tert-F-4
4-Ato] R R I -2-(5-((S)-3-Ato] SR Z2ZH-1-((R)-1, 1-tho| W & o }UlE) 1-(Fgd-4-¢) 22 9)-
2-ZF o 2o d 7R )-4-3lo] EEA ] Z 2| P-1-7F3 A Y o] E(59h) E WHEAIZIL WA wESA] 49 Al 69
ZIAE wtel 22 a9 2 BAE Fdst FHA 29 A=rtEadI(dE sk, CHCl; 5 0-60% CMA-802
2 goel oF A Fo (2R,4S)-N-(5-(1-o}r]=-3-Ale] F 2T 2 A -1-(F 2 d-4-) T2 7 )-2-ZF ¢ 27
d)-4-A}o] S R I Z A -4-3lo| EFA| 9] F 2] U -2-F}5 2~ofuto] =(59¢) (163mg, 270 Aol tisiA 22.33% +&)&
A& ATE, MS (439.5, M+1).

CHA-4:  (2R,49)-N2-(5-((+)-1-o}n| =-3-Alo] F 2 L 2 A-1-(F U 4-U) X2 )-2-ZF ¢ 2 ¥ d)-NI-(5-F=
23 d-2-Y)-4-Ao| F R L ZH-4-3}o| EFA| 9] 2| T-1,2-t}o| 75 2~ofulo] = (59d) 9] A%

W-3-2] 139 G| 3o A" Axlol] webd SAFEAUEE (184ng, 2.189 mmo) S G724 AFR3sle] HEZS)
olERFT/E(10m, 5:1) F (2R,4S5)-N-(5-(1-o}u|x-3-Alo] F 2 T2 -1- (U -4-Y) T2 )-2-ZF 2 23
d)-4-Alo| S 2 X 2 -4-3}o| EEA| T E 8| U -2-7} 5 ~ofulo] =(59¢) (160mg, 0.365 mmo) S ¥|d 5-F = =238 d-
2-A 7}l o] E(13b) (82mg, 0.328 mm) 2} ¥H-3A17| Zejx] 28 I 2ulE ey (destA, 12¢, A = 9:1
g olAlEo] E /M ek 0-50%%2 22])ol 23 AA Fo (2R,45)-N2-(5-((+)-1-o}1] =-3-Alo| E 2 X 2 H-1-(H]
e-4-o) 2 22)-2-Z 7 0 27 d)-NI-(5-F 223 2| J-2-9 )-4-A}o] 2 X 2 A 4-3}o| == A 7] Z2] T-1 2-1}
o|FpEzofuto| E(89d) & 2l H7IEA ATsEer, oA AAAMeOH F 3N HC1) o= HEEo] 3}3=

59d(25mg, 0.042 mnol, 12.84% 2-%) A2kl S wlal a2 A3tk H MR (300 MHz, DMSO-ds) § 9.94

(s, 1), 9.83 (s, 2H), 9.31 (s, 1H), 8.96 (d, J = 6.0 Hz, 2H), 8.31 (d, J = 2.0 Hz, 1), 8.12 (d, J =
5.2 Hz, 1H). 7.99 - 7.88 (m, 2H), 7.88 - 7.76 (m, 2H). 7.46 - 7.32 (m, 1H), 4.68 - 4.60 (m, 3H), 3.63
(d, J =10.5 Hz, ), 3.50 (d, J = 10.3 Hz, 1H), 2.57 (m, 2H), 2.28 (m, 1H), 1.95 (m, 1H), 1.32 - 1.19
(m, 1), 1.15 - 0.94 (m, 2H), 0.82 - 0.61 (m, 1H), 0.47 - 0.20 (m, 5H), 0.13 = -0.02 (m, 4H); 'F NMR
(282 MHz, DMSO) d -124.96; MS (ES+): 593.6 (M+1); 33 A [al, = (+) 102.6 [0.15, MeOH].
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Ho,

o .
HO,,, o
Q‘ (cJH EEDQ Q"'*{O k
B D N):C’ sor () oA A A o™ O
‘ 7 N i‘
H

Cl

60a (+)ol g mx ON

(2R, 4R)N1-(4- 22 2319 -N2-(5-(R)-(3-Aholohaes ) (Aho] S22 2 ] Fofw] ) o € )-2-F 7 0 o) -
4-30] =52 5] Z 2] 6l-1,2-To] 72 mofmho] = (60a) o] A%

b

)

¢

21 19 ©A 100 Harg wpel 22 Wk 9 93] RS o) &Ao" 2-dSAHAEU-10CD)-7HE A
E(0.12g, 0.5 mmo)E AHEste] HEZS| =257 (5m) T (2R, 4R)-1-(4-F 22 7R ) -4-3lo| =5 A]

el

e -2-7}2 24 (10)(0.14g, 0.5 mmol), (+)-3-((3-oln|x=—4-ZF o 2Hd)(Alo]ZFE2Z 2w Holn| ) E)
o] E=I(58f)(0.15g, 0.5 mmol)S ¥ A|7|1 Z@jA] T2ulEad(AgItd 24g, FE2ZE = (MASO 0
2 30%2 &)l 93 HA T (2R,4R)-N1-(4-Z 2239 )-N2-(5-((R)-(3-A}olo} = d ) (o] S 2 ¥ 2 A
ol )W e )-2-EF 2 2 d )-4-3fo| EEA| T EE W -1, 2-t}o] 7} 2~ obmlo]| = (60a) (96mg, 34% F+&)E WA
A=A AT H MR (300 MHz, DMSO-d;) & 9.65 (s, 1H), 8.51 (s, 1H), 8.05 (s, 1H), 7.89 (s,

PNt (M olo

w o o &

1), 7.69 (m 2H), 7.58 - 7.45 (m, 2H), 7.30 - 7.24 (m, 2H), 7.20 (m, 3H), 5.31 (d, J = 4.8 Hz, 1H),
4.91 (s, 1H), 4.51 (dd, J = 9.0, 4.7 Hz, 1H), 4.34 (q, J = 4.8 Hz, 1H), 3.69 (m, 1H), 3.48 (m, 1H),
2.44 - 2.32 (m, 1), 2.27 (s, 2H), 1.90 (m, 1H), 1.03 - 0.78 (m, 1H), 0.49 - 0.29 (m, 2H), 0.10 - 0.02

(m, 2H); F NMR (282 MHz, DMSO-ds) & -128.01; MS (ESt) 562.4 (M+1), 584.4 (MtNa), (ES-) 596.5, 598.4

HCL); 338k A [aly = (+) 83.49 [0.355, MeOH].

Hh3-2] 61
HG
o { ) 0
HO&IO"‘&OH EEDQ J; HK \
N HN g

(8] i Al
y @ N)H= s1e(+>ovge'xﬂ©

1o
Cl

61b (+) Oo]-§ 2|

(R, 4R)N1-(4-2 2 2319 ) N2~ (5-((+)-3-AFo] Z2 I 23 -1-((9)-1, 1-Tho] W] Lol &l s o}w] 2 )-1-( 5] 2] ¥l -2~
) L2 D)-2-FF 9.2 D )-4-3t0] EFA| 3] B ¥-1,2-tho] 748 2olwto] = (61b) o] A%

HA-1: (2R, 4R)-N1-(4-F 22 Hd)-N2-(5-(3-AFo]| FZZ 2 A -1-((9)-1, I-tho| W& o & Holu]) = )-1- (I 2 el -
2-)EZ2)-2-ZF 2 2 d)4-3lo| == AT Z2]d-1,2-t}o| g 2olulo] = (6la) o] AlF

B4 19] ©hA 100] Bag wpeh e whE 2 a9 F2UE o] &EA e 2-dEAFEA-121) -7 )
o] E(0.25g, 1.0 mmo)E AMgate] HEgtslo|=2FT(10m) F (2R,4R)-1-(4-F 229 I7pued)-4-3lo] ==
Al EYH-2-7H5 2 4H10)(0.28g, 1.0 mmd), (S)-N-((+)-1-(3-o}"|e—4-ZF 27 d)-3-Alo]| SR L= F-1-
(Fgd-2-4)z29)-2-vgd Z23-2-A 7 ojmlo] =(31e)(0.39g, 1.0 mmo) & WHSA|7]aL ZHA] 2wl E 1T
(AE7HA 24g, FEEE F CMASO 0 WA 30%= &)l o3k AAl Fo (2R, 4R)-N1-(4-FE=Z7d)-N2-(5-
(3-Ate] 2R Z2F-1-((S)-1,1-to] g e dd otn| &2 )-1- (I 2| d-2-Y) X 2 F )-2-ZFF 2o d )-4-3lo| =5

A5 22 Y-1,2-tho] 72 2ol o = (61a) (0.43g, 65%)5 WAl wA A AFsAch H NR (300 Mz, DNSO-dy)

§ 9.83 (s, 1H), 8.78 - 8.64 (m, 2H), 8.41 - 8.27 (m, 1H), 7.99 - 7.86 (m, 1H), 7.80 - 7.67 (m, 2H),
7.52 - 7.41 (m, 3H), 7.41 - 7.31 (m, 1H), 7.28 (d, J = 8.1 Hz, 1H), 7.22 (m, 1H), 6.35 (s, 1H), 5.49
(d, J=4.6 Hz, 1H), 4.70 (dd, J = 9.0, 4.6 Hz, 1H), 4.54 (d, J = 4.6 Hz, 1), 3.87 (dd, J = 10.1, 5.2
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Hz, 1H), 3.73 - 3.60 (m, 1H), 2.76 (m, 2H), 2.62 - 2.47 (m, 1H), 2.16 - 2.01 (m, 1H), 1.29 (s, 9H),
1.04 (m, 2H), 0.75 (m, 1H), 0.49 (m, 2H), 0.01 (m, 2H); MS (ESt) 656.5 (M+1), 678.5 (M+Na).

GA-2: (2R, 4R)-N1-(4-Z 22 H)-N2-(5-((H)-3-APo] FZZ 2 A -1-((S)-1, 1-tfo| v o & d Ho}r] =) -1-( ]
Yu-2-d) T2 )-2-ZF 229 d)-4-3lo| EEA I Z2| ¥l -1, 2-t}o| FHE 2~ofmfo] = (61b) 9] Al F
3 HCI(0.12m0) S A}g3le] oek2(5ml) = ZZ9 (2R,4R)-N1-(4-FZZHY)-N2-(5-(3-Alo]| SFZZ 2 -1~
((S)-1,1-tpo]HEo el d Aolu £ )-1-(F g d-2-U) T2 )-2-Z F 2 29| d )-4-3}o]| =FA| ¥ Z]d-1,2-T}o] 7}
2ofnlo] = (61a)(0.13g, 0.2 mmo)E WHSAIF]aL YA Hb-g2] 49 ©A 6ol 7|AE vle} 22 Had 2 AA
2 g5l A 28 AzeEag (A A 24g, 0-30% SRZE F (MA-80°0.2 £7])dl 93t AA T
(2R, 4R)-N1-(4-ZF 225 d)-N2-(5-((+)-3-Afe] ZF2 T 2 7 -1-((S)-1, 1-T}o| v & o & A F o} 1] = )-1-( 3 2| -2~
A Z2H)-2-FF 229 H)-4-3l0| EEA| T Z 2| ¥l -1,2-t}o| FHE 2~olmfo] = (61b) (95mg, 86% FH)E WA 1A
24 AT H MR (300 MHz, DMSO-ds) & 9.56 (s, 1H), 8.55 - 8.42 (m, 2H), 8.07 (dd, J = 7.9, 2.2
Hz, 1H), 7.69 (td, J = 7.7, 1.9 Hz, 1H), 7.62 - 7.47 (m, 3H), 7.32 - 7.22 (m, 2H), 7.22 - 7.12 (m,
2H), 7.08 (dd, J = 10.5, 8.7 Hz, 1H), 5.30 (d, J = 4.9 Hz, 1H), 4.49 (dd, J = 9.0, 4.7 Hz, 1H), 4.33
(d, J =5.0 Hz, 1H), 3.68 (dd, J = 10.1, 5.2 Hz, 1H), 3.50 - 3.42 (m, 1H), 2.40 - 2.21 (m, 5H), 1.89
(m, 1), 1.03 (m, 2H), 0.60 (m, 1H), 0.39 - 0.27 (m, 2H), -0.03 - -0.13 (m, 2H); F NVR (282 MHz,
DMSO-ds) & -129.58; MS (ES+) 552.5 (M+), MS (ES-) 586.4 (M+Cl); 338t 3)d [aly = (+) 91.1 [0.18,

MeOH] .
WA 62

HC,

%

L), EEDQ
N~ “'COOH

A 3te (+rol YA

62b ¢l 62¢ (+)-0l 4 A A

(2R, 4R)-N2-(5-(($)-1-o}r]=-3-Alo| F 2 X 2 -1~ (I d-2-U) T2 H)-2-ZF Q2 23| d)-NI-(5-F 227 g d-
2-A)-4-3lo| EF A T &2 d-1,2-t}o] 7} &5 2 ofulo] = (62¢) < 1

B7-1: (2R, 4R)-tert-78 2-(5-(3-Afol SR LR -1-(($)-1, L-Tho] W& o] A o] 1)-1-(3] 2] W-2-9 ) XL &
9)-2-FF0. 29 d7hh Q) -4-3o] = HA| 9 Bel1-1-7h 2 o] = (62a) 9] A%

ukSAl 19] whA 100] By wpel o whe @ 939 AL o] &A o 2-o| EA|F EU-1(20)-7FEA 7
©]E(0.175g, 0.71 mmo) S A}-&3le] BlEz}slo] =2 H 2(50m) o (2R, 4R)-1-(tert-F-EA| 7} )-4-3}o] ZEA]
9 Z2d-2-7} 54 4H(14b) (0.15g, 0.65 mm), (S)-N-((+)-1-(3-°o}e~4-ZF 2 ¥ d)-3-Ao| 2 X2 H-1-
(vgd-2-d)z2d)-2-vld T2 #-2-A @ oluto] = (31e)(0.25¢, 0.65 mmol) S ¥HSAlA (2R, 4R)-tert-H& 2-
(5-(3-APolF 2 2-1-((S)-1, I-telv E el d A A o) &2 )-1-(F] 2| d-2-) Z 2 ) -2-F F L =l 7k Bl ) -

4-sto] 2 A 3] F 2] W-1-7} 5 A 9] o] E (622) (0.24g, 61%)2 WAl wAZA AFa%TH T NR (300 Miz, DMSO-
d) & 9.71 (s, 1H), 8.57 - 8.48 (m, 1H), 7.97 (d, J = 7.4 Hz, 1H), 7.80 - 7.66 (m, 1H), 7.33 - 6.97

(m, 4H), 6.14 (s, 1H), 5.33 - 5.15 (m, 1H), 4.23 (m, 2H), 3.55 - 3.41 (m, 1H), 3.27 - 3.14 (m, 1H),
2.65 - 2.53 (m, 2H), 2.41 - 2.29 (m, 1H), 1.78 (m, 1H), 1.44 - 1.13 (m, 11H), 1.09 (s, 9H), 0.65 -
0.44 (m, 1H), 0.38 - 0.23 (m, 2H), -0.13 - -0.27 (m, 2H); MS (ESt+) 603.6 (M+1), MS (ES-) 601.6 (M-1).
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GA-2: (2R, 4R)-N-(5-(1-o}u|=-3-Alo| 2 X 2 -1-(I g d-2-d) T2 H)-2-ZF 2 23| d)-4-3|o| =ZA| | &
2 d-2-7} 5 2olulo] = (62b) o] A=

Ak HClS ARt vlgh&(5m) & (2R, 4R)-tert-8 2-(5-(3-Afo] R Z 2 -1-((S)-1, 1-tte v e d =
opH ) -1-(F T 9 -2-) L2 A )-2-FF L 2o dTHiFE ) ~4-sfo] E 5 A 9] E 2] H-1-7h A o] E(62a) (0. 24g,
0.4 mno) & WHAIZ]AL UM wbg-A] 49 @A 6ol Z1AE vhek e f1a " AAE FAske] (2R 4R)-N-(5-
(1-ofm)2=-3-Ato] R L2 Y -1-(F) 2 H-2-9) L2 8 )-2-FF 0 25 d)-4-3l | =5 A 9] & 2] T -2- 7 2 0fwlo] =
(62b) 5 A Sd=A AT or, o2& Frie] AAl glo] ths WAl iz ARSE A

GA-3: (2R, 4R)-N2-(5-((+)-1-0}m| =-3-Alo] E 2z 2 - 1-(FFPU-2-I) T2 )-2-ZF ¢ 23 d)-NI-(5-F =
298 d-2-9)-4-3}o| =EA| ] E 2] Tl -1, 2-T}o| FHE ~olmlo] =(62¢) o] Al

bS-2] 139] @Al 3o 1A Axapel wEbA FEAGEE(0.33g, 4 mm)S A7|EA ALESte] HEZSlo| =2
FA/E00me/1me) F A7) @Al 2004 Ao]A (2R, 4R)-N-(5-(1-o}v] =-3-Ato] 2 T2 d-1-(¥gdd-2-9) =2
I)-2-ZEF 2 d)-4-3lo| EEA ] E | d-2-F} 5 2~o}nlo] = (62b) = Hd S-EF R 2y g d-2-d7ulu o] E
(13b)(0.09g, 0.35 mmo) S} WS A|7|2 ZeA] 28 F=ZelE a9 (A7 12g, S22 E 3 (MA-80 0-30%=
ga)el 93 FA Fol (2R, 4R)-N2-(5-((+)-1-0}H| =-3-A}e| S 2 X 2 P-1-(H Y d-2-Y) T2 H)-2-ZTF 2 27
d)-NI-(5-F 2232 d-2-Y)-4-3lo]| == A 3] Z 2| d -1, 2-t}o] 7} & 2~o}mpo] = (62¢) (0. 11g, 50%)S A uA=

A Agstedch: H NR (300 Mz, DMSO-d;) & 9.63 (s, 1H), 9.16 (s, 1H), 8.50 - 8.43 (m, 1H), 8.32 -

T

8.26 (m, 1H), 8.08 - 8.00 (m, 1H), 7.88 (dd, J = 9.0, 0.8 Hz, 1H), 7.79 (dd, J = 9.0, 2.7 Hz, 1H),
7.74 - 7.64 (m, 1H), 7.52 (dt, J = 8.0, 1.0 Hz, 1H), 7.22 - 7.02 (m, 2H), 5.30 (d, J = 5.0 Hz, 1H),
4.60 - 4.47 (m, 1H), 4.36 - 4.23 (m, 1H), 3.78 - 3.64 (m, 1H), 3.58 - 3.42 (m, 2H), 2.40 - 2.19 (m,
5H), 1.88 (m, 1H), 1.10 - 0.92 (m, 2H), 0.70 - 0.51 (m, 1H), 0.40 - 0.25 (m, 2H), -0.04 - -0.17 (m,

o) F NIR (282 MHz, DMSO-ds) 6 -129.34; MS (ES+) 553.4 (M+1). MS (ES-) 551.3 (M-1); %3t 314 [al,

= (+) 74.44 [0.36, MeOH].

Hkg-2] 63

L
,Cﬁk .
E—
NG BusSnH
63a
=

\V ; ‘
i AT 639 (+) ol 4 2 Al

(2R, 4R)-N2-(5-((+)-1-0}1| :-1-(4-A}ol ot Hd )-3-Alo| FRZ AT 2 F)-2-ZF ¢ 2Hd)-NI-(4-FE22FY)
-4-3lo]| EE A I Z2]¥l-1,2-t}o| FHE 2~ ofmfo] = (63g) 9] A%

GAl: 1 (B)-4-(3-Ale]ZrZadolgd 2 d) w2 o] EE (63b) 2] A=

0CNA ole-2(100ml) = 4-olA el Z1}o| E&(63a)(5g, 34.4 mmol)e] WRFE LMo Alo|FEZ 2o~

Halol=(4.1500, 55.1 mo)E H7hSHT WA $ASLE QN $4 &, 3.44n0, 6.89 mo) & HASATE o]

2 ol
o o i
N EFES o] HES su, 2447 B¢ wulstth o WISES HCIE pH 602 AYAN, & &
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EE 35T oldE HAGEA FEAAT. doln MAE B 29 Ay (dd, 8 F o
SPAIElO]E 0 4] 2062 Sa)ol ela] AANA (B)-4-(3-Apo] 2z 2oz e = el )Ml 2 rio] £ (63b) (512me,
2.60 mmol, 7.54% TE&)S A HAZA AT 1H NMR (300 MHz, DMSO-ds) & 8.12 - 8.08 (m, 2H), 8.02

- 7.99 (m, 2H), 7.25 (d, J = 15.0 Hz, 1H), 6.57 (dd, J = 15.1, 10.4 Hz, 1H), 1.80 (dddd, J = 12.4,
10.4, 7.9, 4.5 Hz, 1H), 1.08 - 0.99 (m, 2H), 0.79 (tt, J = 4.8, 2.4 Hz, 2l); MS (ES-) 196.1 (M-1).

WA 2 4-(3-Apo]EFREZ AT 2= )W Z U] EY (63¢)2] A%

e n@ ol o

oA ELOIEH(10m) 5 (E)-4-(3-APo|F =X dolad = d )Mz o] EZ(63b)(1.1g, 5.58 mmo)2] nlWhE
ool Egtol-n-FEFA 28k (1.489ml, 5.58 mnol) S F7betar EF bl 647t b 7FDEiTk. o] W
EES Hd2oz YA, JIF F FHFAHU. doH AE FeA] 2 A=vEada (st F oo
obAlEIO]E 0 A 100%% &Al7I= A7)l ofs) AAAA 4-(3-AtolZ Rz Az r )l xfo] E
(63¢)(457mg, 2.294 mmdl, 41.1% F8&)< =LA oAz Akt H NMR (300 Miz, DMSO-d;) & 8.08 - 8.03

(m, 2H), 7.98 - 7.91 (m, 2H), 3.09 (t, J= 7.2 Hz, 2H), 1.46 (q, J= 7.1 Hz, 20), 0.77 - 0.59 (m, 1H),
0.38 - 0.26 (m, 2H), 0.06 - -0.04 (m, 2H); MS (ES-) 198.2 (M-1).
B3 (1)-N-(1-(4-Apo]ob s d)-3-A}o] F 2 % 2 8 3 2 e §)-2- ] & 3L 2 9h-2- 4 W ofwho] = (63) 9] A%

sH3HE (63d)2 WHg-2] 319 WA 3o 7AlE wpeh e AAE o] A 4-(3-Alo|EREZRI TRk o)l 2t
o] E2(63c)(0.814g, 4.08 mmo) L (R)-2-vl€Z 22— o}ulo] =(0.45g, 3.71 mmo) ZHE] A|Z=3}e] (+)-N-
(1-(4-Afolobvd)-3-Ato| FR I 2 A X 2 A dl)-2-v| & Z 2 P-2-d 7 o}rlo] = (63d) (720mg, 2.38 mmol, 64.1%

gt

22 ure A xFozA] AT HNR (300 MHz, DMSO-ds) & 8.11 - 7.93 (m, 4H), 3.34 (m, 2H),

1.44 (m, 1H), 1.24 (s, 10H), 0.73 (m, 1H), 0.45 - 0.29 (m, 2H), 0.03 (m, 2H); &3 3)A: [aly = ()
16.55 [0.29, MeOH].

HA-4: (R)-N-((-)-1-(3-0} =-4-FF 0 25 d)-1-(4-A}o o} d )-3-Alo| 2R X2 H X 2 H )-2-W & L 2 -
2-AFolulo] = (63e) ] A|Z

3132 (63e) S w2 319 WA 49 7)AlE vle} 2L AXE o] &34 (+)-N-(1-(4-Alololr-H|d )-3-Alo] EF=
ZRIZAd)-2- e L2 F-2-H Polu}o] =(63d)(0.5g, 1.653 mmo) BFE] A ZFd}e] (R)-N-((-)-1-(3-o}H]
E-4-ZF 0 23 d)-1-(4-Alolot = d )-3-Alo| FRZT 2 I I 2 )-2-W| g L Z F-2-4 Ho}m}o] = (63e) (538mg,
1.301 mudl, 79% &)= WA wA2A AT H NR (300 Miz, DMSO-d;) & 7.83 - 7.66 (m, 2H), 7.61

- 7.44 (m, 2H), 6.90 (dd, J = 11.3, 8.5 Hz, 1H), 6.70 (dd, J = 8.7, 2.4 Hz, 1H), 6.47 (ddd, J = 8.6,
4.3, 2.4 Hz, 1H), 5.27 (s, 1H), 5.11 (s, 2H), 2.62 - 2.55 (m, 1H), 2.46 - 2.39 (m, 1H), 1.12 (s, 9H),

1.06 (s, 1H), 0.99 - 0.80 (m, 1H), 0.64 (s, 1H), 0.36 (m, 2H), =0.02 — -0.14 (m, 2H); F NMR (282 Mz,
DMSO-d;) 6 -137.54; MS (ES+) 414.396 (M+1); 38k 3] H: [al, = (-) 83.24 [0.185, MeOH].

A5 (2R, 4R)-N1-(4-F = 23 )-N2-(5-(1-(4-Atolop g d ) -3-Ate]| E R R P -1-((S)-1, I-thol v E o & A
Hobo] )2 2 )-2- 570 23] d)-4-3ho =2 A 9| B ©-1,2-thol 748 Zofuho] = (631) 9] A%

k22 19] A 100] By vl e wke 2 999 ZAS o] &4 oE 2-dEAF=H-12H) -7 A 7
°]E(0.12g, 0.5 mm)E Ab&3lo] ElEgslo|=2F T (10m) 5 (2R, 4R)-1-(4-F22H 72 d)-4-3lo| ==
A9 &8 H-2-7H524H(10)(0.14g, 0.5 mmol), (R)-N-((-)-1-(3-o}] =~4-FF 2 27 d )-1-(4-A}ol o} =Hd )-3-
Alo] 22 X2 A 29 )-2-He X 2 F-2-A Holulo] = (63e)(0.2g, 0.5 mmo)S WHSA|7]aL ZeA] A =ZvlE 2T
(AE7H4A 24g, FEEFE F CMASO 0 WA 30%= &z])ol 93 A Fo (2R,4R)-N1-(4-F==3d)-N2-(5-
(1-(4-Aolobies d)-3-Ato] FR I 2A-1-((S)-1, I-tte] W e D A Flo}r| i) T2 9 )-2-F 7 2 29 d )-4-3}o| =
2 A9 22 ¥l-1,2-Tho] H = 2obubo] = (63F) (0. 13g, 38%)2 WA mAZA A2t H NR (300 MHz, DNSO-
d) & 9.85 (s, 1H), 8.71 (s, 1H), 8.28 (d, J = 7.5 Hz, 1H), 7.97 (d, J = 8.1 Hz, 2H), 7.80 - 7.64 (m,

4H), 7.48 (dd, J = 8.9, 2.3 Hz, 2H), 7.38 (t, J = 9.8 Hz, 1H), 7.28 (s, 1H), 5.68 (s, 1H), 5.52 (d, J
= 4.6 Hz, 1H), 4.71 (dd, J = 9.2, 4.6 Hz, 1H), 4.54 (d, J = 4.8 Hz, 1H), 3.88 (dd, J = 9.9, 5.2 Hz,
1), 3.70 (d, J = 10.0 Hz, 1H), 2.79 (m, 1H), 2.61 (m, 1H), 1.42 (m, 2H), 1.33 (s, 9H), 1.14 - 0.98
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(m, 2H), 0.83 (m, 1H), 0.54 (m, 2H), 0.17 - 0.04 (m, 2H); MS (ES+) 680.5 (M+1), 702.5 (M+Na), MS (ES-)
678.6 (M-1), 714.5 (M+CL).

GA-6: (2R, 4R)-N2-(5-((+)-1-o}r] =-1-(4-Atol ol d )-3-Alo| ER TR Y L 2 4] )-2-ZF 0 2 ¥ d)-N1-(4-F
22 d)-4-3Fo| EFA T g d-1,2-t}o] 5 ~olulo]| = (63g) o] Al

23 HCI(0.12m0)& AM&3te] ol &h8(5ml) % (2R,4R)-N1-(4-F 223 )-N2-(5-(1-(4-AFol ol o d ) -3-ALo] &
2IX23-1-((S)-1,1-dojrdoddAoln ) L2 9 )-2-ZFQ 23 d )-4-3}o] EFA| ¥ Eg| Tl -1,2-t}o] 7}

obrto] =.(63£)(0.13g, 0.2 mmo)E WHEA|71aL WhA] wES-A] 49 &) 6o Z]AlE wiel 22 A R AAE F
sl ZejA] ZY FRAEIH(AEIA 24g, FEEZE F 0-30% CMA-80o.E AHA| o3 HA Fd
(2R, 4R)-N2-(5-(($)-1-opH| =-1-(4-Atolob i d )-3-Ato] ERZR AT 2 7 )-2-5F 2 d)NI-(4-F = 23Hd)
43| EE AT B2 Wl-1,2-T}o] 7} Aolno] = (63g) (T0mg, 61% F&)E WA uAEA ATEATH: H NR
(300 MHz, DMSO-ds) & 9.60 (s, 1H), 8.50 (s, 1H), 8.10 - 7.96 (m, 1H), 7.78 - 7.67 (m, 2H), 7.61 -

7.52 (m, 4H), 7.30 - 7.24 (m, 2H), 7.14 - 7.08 (m, 2H), 5.30 (d, J = 4.9 Hz, 1H), 4.48 (td, J =

4.0 Hz, 1H), 4.33 (q, J = 4.8 Hz, 1H), 3.68 (dd, J = 10.0, 5.4 Hz, 1H), 3.50 - 3.41 (m, 1H), 2.23 (m,
5H), 1.95 - 1.83 (m, 1H), 1.13 - 0.91 (m, 2H), 0.80 - 0.53 (m, 1H), 0.40 - 0.27 (m, 2H), -0.04 - -0.13
(m, 2H).19F NMR (282 MHz, DMSO-ds) -129.19; MS (ES+) 598.5 (M+Na),(ES-) 574.4 (M-1), 610.4 (M#Cl); &

s 3]d: [aly, = (+) 81.7 [0.225, CH,OH].

e 64
Os 2 o
N o e = Bu;SnH -
I |
= KOH = P
Bda 64b 64c
28,

A HN
o
Z "N
NHi
. - 64g (+) o 4 WA

(2R,4R)-N2-(5-(($+)-1-o}H| =-3-Alo] EF 2 X 2 -1-(H | d-3-¢) L2 9 )-2-ZF 29 d)-NI-(4-Z 229 d )-
4-3to| == A ¥ Eg|d-1,2-t}o] 7} 5 2ol = (64g) o] A=

GA-1: (B)-3-Ate] SR Z R A-1-(J 2 d-3-U) TR T-2-<-1-2 (64b) o] A=

0C= ¥2td wWeh&(200me) & 3-obAE o2l (64a)(9.07ml, 83 mmol)o] ¥

go] Ato]FRIBZATIE D
Hlahe] =(9.95me, 132 mmoh) R A FAFSHEE(IN 89, 16.51m, 16.51 mmo)& H7Fetlek. o] MEES k%
B AEo R JR2AZT. o] whgEs IN fAte R AL, AE T o sHAA WMEE AT 24
o] AALE olE obAEH I E(300m0) ol &&A71aL, ¥ EF o, (2 x 100ml), 95(50m) = xﬂa—s}z, Edl
A7, ARATIEL, A T sFAAT. 2 s S 2 ARnEa e (de7, 80g, it

& o opAlEIClE 0 WA 100%= &)l 2s AAANA (E)-3-Ate]FRZ2d-1-(3] -3~ °‘)4i4 —2-4l-
1-2(64b) (5.99g, 41.9%)% AF3Fch: H NIR (300 Miz, DNSO-d6) & 9.14 (td, J = 2.7, 0.9 Hz, 1H), 8.80

(ddd, J =4.9, 3.3, 1.7 Hz, 1H), 8.36 - 8.27 (m, 1H), 7.57 (ddt, J = 8.0, 4.8, 1.2 Hz, 1H), 7.28 (d, J
= 15.1 Hz, 1H), 6.58 (dd, J = 15.1, 10.3 Hz, 1H), 1.80 (dddd, J = 12.5, 10.4, 7.8, 4.5 Hz, 1H), 1.08 -
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0.99 (m, 2H), 0.85 - 0.76 (m, 2H); NS (ES+) 196.1 (M+Na).

GA-2: 3-Ate| ERERI-1-(F | P-3-Y) T2 3-1-2(64c) 9] A x

A (150me) & (BE)-3-Ato]|ZF2xad-1-(9gd-3-9) T & 32 -2-ql-1- (64b)(5 93g, 34.2 mmo)<] nytE &
Edto] F-E 2~ (18.42m0, 68.5 mmo)-& F7Fskal 7FE BRFAIZTH. o] WHEES SAIRF St EHF Sl L

sk, Ao WA, WAlS FEA7IAL TS FeiA 29 asetEada(desbAa, 80g, At F

g opAlHOlE 0 WA 100%=  &EDel  oJal  AAAA  3-AtolFREEA-1-(I Y d-3-Y) TR A-1-

(64¢)(5.29g, 88%)= A|33F3Tt; I NWR (300 MHz, DMSO-ds) & 9.07 (dd, J = 2.3, 0.9 Hz, 1H), 8.72 (dd,

-3
r}o 2 Z 2

J=4.8, 1.7 Hz, 1H), 8.24 (ddd, J = 8.0, 2.4, 1.8 Hz, 1H), 7.50 (ddd, J = 8.0, 4.9, 0.9 Hz, 1H), 3.09
(t, J=7.2Hz, 2), 1.47 (q, J = 7.1 Hz, 20), 0.70 (dddd, J = 12.0, 8.1, 5.1, 2.2 Hz, 1H), 0.40 -
0.21 (m, 2H), 0.06 - -0.05 (m, 2H).

SA-3: ()-N-(3-Ato] R I 2d-1-(F] 2 d-3-U) 2 d el d)-2-v g L 2 3h-2-d g ojrlo] = (64d) o] A=

3I3HE(64d) > WHE2] 319 ©@A 3o ZIAE nie} e HAjo| wElA 3-Alo|EREZZE-1-(Fd-3-d) T2
-1-2(64¢)(3.98g, 22.69 mml) H (R)-2-WgdZ 2 d-2-AFo}nlo]=(2.5¢, 20.63 mmol) ZF-E A Z3}] (-)-N-
(3-AlolF 2z agd-1-(vgd-3-d) T2 d)-2-w g L2 F-2-AHolnto]| =(64d) (2.5g, 8.98 mmol, 43.5%
)2 B3 AgozA ATardch: H NR (300 Miz, DNSO-d;) & 9.04 (s, 1H), 8.72 (dd, J = 4.8, 1.6

Hz, 1H), 8.24 (d, J = 8.1 Hz, 1H), 7.53 (dd, J = 8.1, 4.8 Hz, 1H), 3.40 (m, 1H), 3.30 (m, 1H), 1.47
(q, J=7.4Hz, 2H), 1.24 (s, 9H), 0.82 - 0.66 (m, 1H), 0.44 - 0.29 (m, 2H), 0.12 - 0.01 (m, 2H); 33}
A [aly = (=) 17.29 [0.59,Me0H].

B4 (R)N-((-)-1-(3-0] ded-Z2 0 23 )-3-AFo] Z 2 3 223 1-(3] 2] -3~ ) 3 23 ) -2 ol ] & 2 -2 4]
Fofulo] = (64e) 9] A%

20Tl EFA(1700m) F (-)-N-(3-Ale]F2 =z 2 -1-(¥ g d-3-¢)Z 2 dl)-2-r & L 2 3-2-4 7 o}r}o]
=(64d)(82g, 295 mmo) Q] WtE fMo] (3-(H|A(Egto|ddAdd)oln] v )-4-ZF 0 2 d )l HErlo]=
(1c)(920me, 736 mmol) o] MEFA AxH AL 120‘:‘94 717kl AAA A7V, o] W EES -20T ol A]
1A1ZE BQF wukslar, IN 44 KHSO,(1600m¢) 2 WHE- FAIAIA T, o] Whg E3HES 1A13F Bt A-2ox wt
k3L, 2N NaOHZ pH ~ 82 A7|A3}A17]ar, od oA E|e] E (1500, 700ml) = %%&iiﬂr. 87 =& &alo] B
(2 x 700me), F4(700mb) = A& skar, ﬁi%l 712, AF F FFAACT. 229 xE S Y I=RvE
I (A, @ik F (9:1) oE olAH o] E/WErS 0 WA 5092 §-2])el JoH AAAA (R)-N-((-)-1-
(3-o=—4-ZF 0 2 Hd)-3-Alo|F2 X2 -1-(Igd-3-¢) T2 )-2-we T2 #-2-A Fo}rlo] = B4e) (54.15
Sg, 139 mml, 47.2% &)2 WA mAEA ATEATH U MR (300 Miz, DMSO-ds) 8.53 - 8.48 (m, 1),

8.39 (dd, J = 4.7, 1.5 Hz, 1H), 7.70 (dt, J = 8.1, 2.0 Hz, 1H), 7.32 (dd, J = 8.0, 4.7 Hz, 1H), 6.90
(dd, J = 11.2, 8.5 Hz, 1H), 6.73 (dd, J = 8.8, 2.4 Hz, 1H), 6.56 - 6.45 (m, 1H), 5.26 (s, 1H), 5.10
(s, 2H), 2.67 - 2.54 (m, 2H), 1.28 - 1.11 (m, 1H), 1.12 (s, 9H), 0.91 (m, 1H), 0.64 (m, 1H), 0.40 -
0.30 (m, 2H), -0.02 - -0.14 (m, 2H); 19F NMR (282 MHz, DMSO d;y) -137.67; MS (ES+) 390.4 (M+1); (ES-)

388.4 (M-1); #3t 31 [al, = (-) 105.71 [0.28, MeOH].

GA-5: (2R, 4R)-N1-(4-F 223 )-N2-(5-(3-Ate] F= T 22 -1-((9)-1, I-Tho| W e & A Ho}m) 5 )-1-(F 2] -
3-d)z2d)-2-ZF 2 d)-4-3lo| EFA| I &2 H-1,2-T}o| g 2~ofulo] = (64f ) o] A=

Hhg-2l 19] @Al 100 Ry wpel Ze wkE 2 9139] 23S o] &34 e 2-d EAFEA-12) -7
°]E(0.12g, 0.5 mmo) S AM&3le] HEgsto|=2F T (Gm) 5 (2R,4R)-1-(4-FZ 2 I 7L Y )-4-5lo] == A
&8 d-2-7H5 2 4H10) (0. 14g, 0.5 mmol), (R)-N-((-)-1-(3-0}H| =~4-EF 2 Z7d)-3-Alo| S 2220 -1-(J]
d-3-9)Z 2 9)-2-w g 2 @-2-H Aoluto] = (64e)(0.2g, 0.5 mmol)E WHSA|Z|aL SN A=uE T (A
2714 24g, FEEEZ F (MAS 0 WA 30%= &])el o3k AA Fo (2R,4R)-N1-(4-Z & =2 3)d)-N2-(5-(3-A}
o] F R 2 H-1-((S)-1,1-tho] e B otr| & )-1-(F 2| U -3-Y) 22 Y )-2-ZF 227 d )-4-3} | EFA| 9] &
ZR-1,2-Tho] 7H solulo] = (64£) (0.09g, 27%)5 WAl A=A AFSATH: H MR (300 Miz, DNSO-di) 6

j& & oz

9.97 (s, 1H), 8.83 (d, J=2.5Hz, 2H), 8.72 (dd, J = 4.5, 2.8 Hz, 1H), 8.40 (d, J = 7.4 Hz, 1H), 8.01
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(d, J=8.1Hz, 1H), 7.92 - 7.81 (m, 2H), 7.70 - 7.56 (m, 3H), 7.54 - 7.38 (m, 2H), 5.81 (s, 1H), 5.64
(d, J=4.5Hz, 1), 4.82 (d, J = 8.6 Hz, 1H), 4.66 (m, 1H), 3.99 (m, 1H), 3.82 (d, J = 10.1 Hz, 1H),
2.42 - 2.32 (m, 3H), 2.23 (m, 1H), 1.45 (m, 10H), 1.31 - 1.10 (m, 1H), 0.96 (s, 1H), 0.65 (s, 2H),
0.33 - 0.24 (m, 2H); MS (ESt) 656.5 (M+1), 678.5 (MtNa), MS (ES-) 654.4 (M-1), 690.5 (M+Cl).

GA-6: (2R, 4R)-N2-(5-((+)-1-opW] :=-3-Ato] F R E 2 A -1-(I] g d-3-Y) 22 I )-2-FF 2 d)-NI-(4-F &
29d)-4-3fo] EF A I E -1, 2-t}o] FHg 2otulo] = (64g) o] Al

A3 HC1(0.12m0) S ARR38le] oEhe(4ml) %5 (2R,4R)-N1-(4-FZ=2HYH)-N2-(5-(3-Alo| FE2Z 2 -1-((S)-
1, 1-tpojddof e AdFom £ )-1-(F g d-3-Y) 22 H )-2-ZF 2 29| d)-4-3}o| EFA| T Z 2| -1, 2-T} O] T 2~
olulo] =(64£)(0.08g, 0.12 mmol) S WHSA|Z|a b WkE2] 49 A 6ol 7D vl 7e Ay L AAES
Tt FYA 2 AZvtEI I (A7 24g, 0-30% SEEF T (MA-80o.= &)l s Al Fof
(2R,4R)-N2-(5-((+)-1-o}n]| =-3-Alo| EF 2 X 2 -1 (I U-3-¢) T2 H)-2-ZF 2 29 d)-NI-(4-F =229 d)-
4-3lo| EEA ] E| -1, 2-t}o] 7Hg ~otulo] E(64g) (35mg, 50% G-8)E WA mA|=A A F3H T H MR (300
MHz, DMSO-ds) 9.61 (s, 1H), 8.58 (d, J = 2.3 Hz, 1H), 8.50 (s, 1H), 8.35 (dd, J = 4.7, 1.5 Hz, 1H),
8.04 (d, J = 7.6 Hz, 1H), 7.73 (dt, J = 8.1, 2.0 Hz, 1H), 7.58 - 7.49 (m, 2H), 7.32 - 7.23 (m, 3H),

7.18 = 7.09 (m, 2H), 5.30 (d, J = 4.9 Hz, 1H), 4.50 (dd, J = 9.0, 4.7 Hz, 1H), 4.33 (d, J = 5.0 Hz,
1H), 3.68 (dd, J = 10.0, 5.3 Hz, 1H), 3.49 (s, 1H), 2.38 (m, 3H), 2.23 (m, 1H), 1.03 (m, 2H), 0.64 (m,

M), 0.41 - 0.27 (m, 2H), =0.03 - -0.13 (m, 2H); F NMR (282 MHz, DMSO-dy) —-129.28; MS (ES+) 552.5
(M+1), 574.5, 576.5 (M+Na), (ES-) 550.5, 552.4 (M-1), 586.5, 588.5 (M+Cl); #3 3|4d: [a]y = (+) 68.0
[0.25, CHsOH].

37b /\\ 652 /\ 65b (+)-0l 42l

(2R,4R)-N2-(5-(($+)-1-o}H| =-3-Alo] 2 X2 2 -1-(Hg|d-2-¢) L2 2 )-2-ZF 29 d)-NI-(4-Z 229 d )-
4~ EA 9] E2]dl -1, 2-T}o] FFE 2~ ofulo] =(65b) o] A%

-1 (2R, 4R)-N1-(4-F 22 d)-N2-(5-(3-Ato] FRZ 2 F-1-((S)-1, 1-tolHd o e A A oln| = )-1-(I g -
2-A) 22 2)-2-ZF 2 d)-4-HEA T Z2©l-1,2-t}o| FHE 2~olnfo] = (65a) o] A3

rE

F2 2l 19] oA 9o 7]AlE Axpell whEhba] THF(5mé) 3 TEA(S0 ¢ )E A7|2A AL&3}9] (2R,4R)-N-(5-(3-A}o]
S2XEI-1-((S)-1,1-tholH o g Aol £ )-1-(F g d-2-d) 22 )-2-FF L 251 d ) -4-H FA| 7 S d -
2-7H52~0lm}e] = (37b)(0.1g, 0.19 mmol), 4-F22H Y ofo]hAle]ob|o] E(0.045g, 0.3 mm)E WHAI7]aL &
A 2y FEntEagged 93 A o] (2R, 4R)-N1-(4-FE2)d)-N2-(5-(3-A}e] F2 22 h-1-((S)-
1,1-tojmdolg d A oln 2)-1-(F g d-2-) 223 )-2-ZF 0 2 ¥ d)-4-H| ZA| ¥ Z 2] ¢l -1, 2-t}o| 7} ~olm}
o] =(65a)(0.105g, 80%)2 WA TR =A AEadc; H NR (300 MHz, DMSO-ds) & 9.48 (s, 1H), 8.57 -

ﬂJU

8.47 (m, 2H), 8.04 - 7.94 (m, 1H), 7.73 (td, J=7.7, 1.7 Hz, 1H), 7.54 (d, J = 8.9 Hz, 2H), 7.27 (dd,
J =10.5, 7.5 Hz, 31), 7.23 - 7.05 (m, 2H), 6.14 (s, 1H), 4.53 (dd, J = 9.2, 3.9 Hz, 1H), 4.06 (s,
1H), 3.78 - 3.55 (m, 2H), 3.21 (s, 3H), 2.68 - 2.52 (m, 2H), 2.42 - 2.24 (m, 1H), 2.15 - 2.02 (m, 1H),
1.21 (m, 1H), 1.09 (s, 9H), 0.91 - 0.65 (m, 2H), 0.62 - 0.47 (m, 1H), 0.29 (m, 2H), -0.16 - -0.21 (m,
2H); MS (ESt) 670.5 (M+1), 692.5 (MtNa), MS (ES-) 668.5 (M-1), 704.5 (M+Cl).
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[0937]

[0938]

[0939]
[0940]

[0941]

[0942]

[0943]

[0944]

[0945]
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Al 20 (2R, 4R)-N2-(5-((H)-1-o}H| x-3-Alo] EF R XL 2 A -1-(F] T d-2-Y) 22 )-2-EF L2 Hd)-NI-(4-E=2
23 Y) 4| E A 9] Ea] -], 2-T} o] 7} 2 ~olulo] = (65b) 9] A%

w2l 49 wA 6ol ZiAlE wpel ol E HCI(0.12m0)S  ARRSEY dEE(Gml) T
(2R, 4R)-N1-(4-ZF=2 279 )-N2-(5-(3-Ato] F2 2 -1-((S)-1, I-tho| v & & A Ho}m] & )-1-(F 2] g -2-Y ) 5T
23)-2-Z2 9 29 d)-4-wEA T ZF-1,2-t}o] 7} B 20}ulo] . (65a) (0. 1g, 0.43 mmo)E HHSA7|m ZEA
ZHe] gReE a2y (HE7HA 12¢, FE2F 5 CMASO 0 WX 3092 &gl g3 AA ZFo (2R,4R)-N2-(5-
(($)-1-otr|=-3-Alo| Z R T2 F-1-(F g d-2-I) T2 H)-2-ZF 2 2 Hd)-NI-(4-F 229 d)-4-H EA 7 Z7d
~1,2-T}o] 7} & 2 ofuto] = (65b) (65me, 65% &) QAL =M ;A=A AFagch H MR (300 Miz, DMSO-
d) & 9.65 (s, 1H), 8.90 (s, 3H), 8.69 - 8.64 (m, 1H), 8.57 (s, 1H), 7.99 (dd, J = 7.4, 2.5 Hz, 1H),
7.87 (td, J =7.8, 1.8 Hz, 1H), 7.61 - 7.52 (m, 2H), 7.47 - 7.41 (m, 1H), 7.38 - 7.25 (m, 4H), 7.17 -
7.08 (m, 1H), 4.55 (dd, J = 9.2, 4.2 Hz, 1H), 4.15 - 4.04 (m, 1H), 3.75 (dd, J = 10.5, 5.3 Hz, 1H),
3.61 (dd, J = 10.4, 3.5 Hz, 1H), 3.23 (s, 3H), 2.52 - 2.33 (m, 3H), 2.14 - 2.00 (m, 1H), 1.10 (m, 2H),
0.67 (m, 1H), 0.45 - 0.34 (m, 2H), -0.01 (m, 2H); F NMR (282 MHz, DMSO-d;) -125.63; NS (ES+) 566.5

(M+1), (ES-) 600.5 (M+C1); 338t &™: [aly = (+) 94.4 [0.25, MeOH].

Hhg-2] 66
/ ¢ g
d : 1
d : { L"fo & .{M xmfo =
{ ),,"(0 F Ef HN A HN
1 N PdiC 136, HNT SO Q
N “cooH EEPA P . -
Lo ey S 0™ GO
le (-} o Al %
BnO” 0 1424 [ O H 7 NH
150 (+) o] 4 -Z Al N O*S’NH G i 2
a O= 86 >§

a6 (+)-0] A 21 A

(2R, 4R)-N1-(5-Z 2298 d-2-Y)-N2-(5-((+)-3-Ato] FR2Z 2L -1-((R)-1, I-tlol v E o d A Aol = )-1-3d
X2 )-2-SF2Hd)-4-"EA| Y ST -1, 2-t}o| F}E 2olmlo] = (66¢) o] A&

Sl 1t (2R 4R)-M1E 2-(5-(3-Alo] FRERH-1-((R)-1, 1-thol vl el DA Pol = )-1-s|d 22 ) -2-FF 0 2
A7l R ) —4-m E A 1] 2] 9 -1-7} 22 ] o] E (66a) o] A=

g2l 19] @Al 100 RaE wpel e wkg w9l 93¢ 7S o] &AM ¥ 2-dEAFEA-1C2H)-FHE A
©]E(1.86g, 7.52 mmo)E AF&3le] HE#}slo| =2 HF A(50m) 5 (2R,4R)-1-(ME A7t R D )-4-v EA| 9 S d
-2-7}524H15b) (2g, 7.16 mmol), (R)-N-((-)-(3-o}n|x~4-ZF 2 29 d)(dd) e )-2-v e Z 2 #-2-d 7 o}w}
o= (1e)(2.41g, 7.52 mmo)E ¥WHSA7 L A 2 aEntEaHy (A7t 40g, FEEF F CMA 80 0 W)
1 100%% &)l 93 AA Fo (2R,4R)-HA 2-(5-(3-Alo]F2Z 2 -1-((R)-1,1-tho] & D A o}m| 12 )~

-HdZ29)-2-Z2F 2 2P )-4-HEA Y S d-1-71 5 A Y o] E(66a) (3.11g, 75%) S WA A 2A
A2kt H NMR (300 MHz, DMSO-ds) & 9.54 (2s, 1H, 3|7o|4AA), 7.81 (m, H), 7.45 - 7.09 (m,

12H), 6.00 (s, 1H), 5.47 (s, 1H), 5.17 - 4.93 (m, 2H), 4.44 (m, 1H), 3.99 (m, 1H), 3.69 (m, 1H), 3.50
- 3.36 (m, 1H), 3.18 (m, 3H), 2.11 - 1.98 (m, 2H), 1.13 (s, 9H); MS (ES+) 582.5 (M+1).

A 20 (2R, 4R)-N-(5-(3-Ato|ZF2Z 2 Z-1-((R)-1,1-Tto|H e ddoln & )-1-HdZ 23 )-2-ZF 0 2 5d)-
4~ EA 3] E 2 -2-7}5 2olnlo] = (66b) 9] Al

g2 139 @Al 26 Z1AlE AApel whEkA g A FeEkg 10%(0.3g) S FulEA AMESEe] o B (50ml) F
(2R, 4R)-H1E  2-(5-(3-Ate] FR2EZ 2 -1-((R)-1,1-trelM e e Aoln 2 )-1-Fd =2 3 )-2-ZF 0 2 5 d7}u}
E2A)-A4-HEAT EHU-1-7H5 2 # 0] E(66a)(3.0g, 5.15 mmo)2] GA3tol] <& @dldstA|A  (2R,4R)-N-(5-
(B-ApelZ2 =2 -1-((R)-1,1-tfelv oD dFo}r| = )-1-Hd T2 H)-2-ZF 2 2 ¥ d ) -4-H| EA 7 Z2| Tl -2~
FHE2~oluto] E(66b) (1.45g, 63% F&)5 WA AAZA AFsHATH MS (ES+) 448.4 (M+1), (ES-) 446.3 (M-
1.

HA-3: (2R, 4R)-N1-(5-F 229 2| d-2-U)-N2-(5-((+)-3-Ate] 22 Z 2 F-1-((R)-1, 1-tro| v D o & d o} ]
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[0946]

[0947]

[0948]
[0949]

[0950]

[0951]

[0952]

[0953]
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E)-1-9d 22 9)-2-ZF 2 29 d)-4-H EA T Z2] ¥l -1, 2-t}o] FHE 2~olmfo] E(66¢) o] Al

Hhg-2) 139 &) 3o 7]AE mpel e wkS A 959 21 o] &3 Edtolol€olwl(0.08g, 0.8 mmol)% 4
7124 Ae3te] HEZs)EZHT(20m) F (2R, 4R)-N-(5-(3-Alo]| F2Z 239 -1-((R)-1, 1-tho|H e & A H o}
E)-1-HdIX20)-2-Z 29 2 9d)-4-v| & Miaﬂ -2-7Ha- ~olmto] = (66b) (0.18g, 0.4 mmo)E < ( -
2238 d-2-9)7hd o] E(13b) (0.13g, 0.52 mmo) @+ WHEA|A  (2R,4R)-N1-(5-F =29 d-2-9)-N2-(5-
((H)-3-Aol F 2z 2A-1-((R)-1,1-to]H & 1%‘*M°}ﬂu) - A Z2H)-2-Z 20 2H|d)-4-1EA| T 22 d-
1,2-t}o] 7} ~olulo]| = (66¢) (0.12g, 52% +&)E WM uAZA AFs ) H NMR (300 MHz, DMSO-ds;) 9.78
(s, 1H), 9.45 (s, 1H), 8.60 (m, 1H), 8.25 - 8.03 (m, 3H), 7.72 - 7.43 (m, 7H), 6.29 (d, J = 5.6 Hz,
1H), 5.77 (d, J = 5.4 Hz, 1H), 4.88 (d, J = 8.3 Hz, 1H), 4.34 (m, 1H), 4.02 (m, 2H), 3.50 (s, 3H),
2.75 = 2.59 (n, 1), 2.39 (m, 1H), 1.42 (s, 9H); F NMR (282 MHz, DMSO-ds) -127.17: MS (ES+) 624.5,

626.4 (M+Na), (ES-) 601.5.5, 602.5 (M-1); 33 A [aly= (+) 22.22 [0.135, MeOH].

86c (+ olfg,lﬂ;ql)v 67a 87b (+}- o] J Z Al
(2R, 4R)-N1-(5-F 2 238 gd-2-2)-N2-(5-((+)-3-Alo] E2 2 -1 (o dolu-)-1-H I T2 H)-2-ZTF o 2 5
)47 A 9] el -1, 2-Tho] 71 -ofvtol = (67b) o] A%

GA-1: (2R, 4R)-N2-(5-(1-0}n] =-3-Alo| F R X2 F-1-HUZ 2L )-2-ZF 2 23 d)-NI-(5-FE2Z21 g gd-2- )-
- E A9 &2 H-1, 2-t}o] Fp g 2ofnfo] = (67a) 9] A=

HES-2 49] & 60 7]AE wie} o] X3 HCI(Iml) S ARESe] A EHS(50ml) F (2R,4R)-N1-(5-2 223 2d

-2-Y)-N2-(5-((H)-3-Apo]| EF2 22 4-1-((R)-1,I-tolvEd g d Holr =)-1-Hd 22 9)-2-FF 2 23 d )4~

HEXA T E-1,2-tho] 7t ~olnto] =(66¢) (0.8g, 1.3 mmo)E WHSA7]|3 ZeA] 28 m=2utE ey (A7t

A 12g, FEEE 2 (MA0 0 WA 40%= &) o8t FA o (2R,4R)-N2-(5-(1-0o}1| =-3-Alo| SR 2 -
|

-8l 22 9)-2-ZF 0 23 d)-NI-(5-F 229 2| d-2-9)-4-H EA| 3] Z 2] -1, 2-T}o| 7HE ~o}u}o] = (67a) (0. 32
g, 49%)E WA A=A AT} H MR (300 MHz, DMSO-ds) & 9.44 (s, 1H), 9.13 (s, 1H), 8.36 -

8.24 (m, 1H), 7.96 - 7.74 (m, 3H), 7.43 - 7.32 (m, 2H), 7.32 - 7.21 (m, 2H), 7.21 - 7.10 (m, 3H), 5.06
(s, 1), 4.57 (d, J = 8.2 Hz, 1H), 4.04 (s, 1H), 3.73 (m, 2H), 3.21 (m, 3H), 2.45 - 2.28 (m, 3H), 2.09
(m, 1H); 19F NMR (282 MHz, DMSO-ds) -128.12; MS(ESt+) 498.4 (Mt1); MS (ES-) 532.4 (M+Cl).

WA 20 (2R AR)NI-(5-F 223 9-2-9)-N2-(5-((+)-3-Ate] 2R ZR I -1- (e dopr| ) -1-F d L 23 )-2-5%
FLRA ) 4-vFE A F2 Y1, 2-Tho| 7} olwle] = (67b) o] A%

HES-2] 410 71 AQE Ao weElA] oM ELHse]| =(0.02g, 0.45 mmol) ¥ FAIEAYUEEF(0.017g, 0.45 m
mo)S ARE3te] MeOH(3me) % (2R, 4R)-N2-(5-(1-oln]|w--3-Ale] SR E 2 d-1-Fd X239 )-2-Z 2 0 2 7d)-N1-
(5-E2 238 d-2-2)-4-HEA ¥ Z¢) -1, 2-t}o] 7} ~oluto] = (67a) (0.075g, 0.15 mm)E SHAA o} d3kA 7]
aZHA e azeEago(dysba 12g, FRZE F e 0 UK 10%2 8] ok 93y 2@ A
o (2R, 4R)-N1-(5-F 2232 Hd-2-U)-N2-(5-((+)-3-Alo| R Z2 I -1- (ot x)-1-HIdZ2H)-2-FF 2.
239)~4-r %A 9 2] ©1-1,2-Tho] 7 ~o}p}o] = (67b) (0.055¢, 69% +8)F WA A=A AFIAAL H
NMR (300 MHz, DMSO-ds) & 9.51 - 9.42 (s, 1H), 9.16 (s, 1H), 8.30 (dd, J = 2.7, 0.8 Hz, 1H), 7.94 -

7.85 (m, 2H), 7.81 (dd, J =9.0, 2.6 Hz, 1H), 7.38 (d, J = 7.0 Hz, 2H), 7.27 (t, J = 7.5 Hz, 2H), 7.22
- 7.09 (m, 4H), 4.76 (s, 1H), 4.58 (dd, J = 9.2, 4.0 Hz, 1H), 4.09 - 3.97 (m, 2H), 3.84 - 3.63 (m,
1), 3.22 (s, 3H), 2.46 - 2.27 (m, 3H), 2.09 (m, 1H), 1.03 (t, J = 6.9 Hz, 3H); 19F NMR (282 MHz,
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[0954]

[0955]

[0956]

[0957]

[0958]

[0959]
[0960]

[0961]
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DMSO-ds) -128.09; MS(ES+) 526.4 (Mtl), 548.4 (M+Na) MS (ES-) 524.4 (M-1), 560.4 (M+Cl); 33 3| H:
[aly = (+) 72.31 [0.26, MeOH].

uhe-2) 68

Ho,
O

0
HO.,, EEDQ O E
as ¢

N
39 (-0 4 2l A

C|—©-N>H=O © [N
.

(2R, 4R)-N1-(4-ZF=2 2 7d)-N2-(5-(3-Ato] F2Z 28 -1-((R)-1, I-tho| v & d & A Ho}m] & )-1-(F 2] P -4-Y ) 5T
29)-2-ZF 229 d)-4-5lo| EFA| T E T -1, 2-T}o]| 7} 2olmlo] = (68a) o Al

T
o[o

21 19] @A 100 Bag wpel e wkg Bl IS 23S o] & olE 2-dEAIFEU-12h) -7
O]E(O 085g, 0.3 mmo)E AF&3te] BlEgsto]l=2F ¢ (5m) T (2R, 4R)-1-(4-FZ2H I 7Pl E A )-4-3lo]| ==
A9 &8 d-2-7H5 4 4H0.095g, 0.03 mmol), (R)-N-((-)-1-(3-o}H]=-4-EF 229 d)-3-Alo| 22X 2 H-1-(5]
gu-4-d)z2d)-o-vegzaR-2-AFAolnto]=(39e)(0.13g, 0.3 mm)E HHSAIF  (2R,4R)-NI-(4-FZ =Y
d)-N2-(5-(3-Ae] F2Z2E-1-((R)-1, I-thelv e & dAoln = )-1-(F g d-4-d) 222 )-2-ZF 25 d )-
4-3to] EE A 9] 2 W-1,2-tho] 7B 2ol o] =.(68a) (0.04g, 219)F WAl A=A AFSACH H MR (300
MHz, DMSO-d;) 9.67 (s, 1H), 8.56 — 8.44 (m, 3H), 8.09 (d, J = 7.4 Hz, 1H), 7.61 - 7.48 (m, 2H), 7.34 -

7.24 (m, 4H), 7.24 - 7.14 (m, 1H), 7.10 (m, 1H), 5.51 (s, 1H), 5.33 (d, J = 4.4 Hz, 1H), 4.51 (dd, J =
9.1, 4.7 Hz, 1H), 4.34 (m, 1H), 3.68 (m, 1H), 3.54 - 3.45 (m, 1H), 2.42 - 2.27 (m, 3H), 1.25 - 1.16
(m, 1H), 1.14 (s, 9H), 0.89 (m, 1H), 0.63 (m, 1H), 0.34 (m, 2H), -0.07 (m, 2H); 19F NMR (282 MHz,
DMSO-d;) -128.49; MS (ESt+) 656.5 (M+1), 678.5, 680.5 (M+Na) (ES-) 654.5, 655.5 (M-1), 690.5, 692.6

(M+C1).

Hhg-2) 69
HO HO,
O O
N s R
HN Hel HN
HNAO = HNAO
[ ™y [N
= —
MW NH,
Cl 0= cl
Bge 69a (+)- o] A A ]

(2R, 4R)-N2-(5-((+)-1-o}u] :=-3-Alo| F 2 Z 2 F-1-(F g P-4-L) T2 7)-2-ZF 0 23 d)-N1-(4-F=Z=29d)-
4-slo] =5 A9 EE| W -1, 2-t}o] 7} 2ofnfo] = (69a) 9] A=

oAl 49 @A 6ol ZiAE mpel go] HeEE & M HClE ARgste dee(Gm) 5
(2R, 4R)-N1-(4-F 229 d)-N2-(5-(3-Ato] FR2Z 2 -1-((R)-1, I-tolm g g A B ol = )-1-(F 2] g -4-Y )

2E8)-2-EF 2 29d)-4-3lo| EEAF E2d-1,2-t}o| FHE 2ofnlo] = (68a) (0. 17g, 0.26 mmo)E WESA7|aL &
A 2 Azvteadgy(Hesha 12g, FEEZF F CMAS0 0 WA 40%=2 &))ol <3k AA| Fo (2R,4R)-N2-
(5-(()-1-opH] e-3-Ate] F R Z 2 A -1-(J] g -4-G) T2 H)-2-ZF 2 29 d)-NI-(4-F 225 )-4-3} o] =F A
)22 ¥l-1,2-T}0] 7} E 2olnbo] =(69a) (0. 1g, 70%)S W4 wA2A 258kt H NMR (300 MHz, DMSO-ds) &

9.61 (s, 1H), 8.50 (s, 1H), 8.47 - 8.40 (m, 2H), 8.05 (d, J = 7.7 Hz, 1H), 7.59 - 7.49 (m, 2H), 7.38
7.31 (m, 2H), 7.31 - 7.23 (m, 2H), 7.13 (d, J = 8.1 Hz, 2H), 5.30 (d, J = 4.8 Hz, 1H), 4.50 (dd, J
9.0, 4.7 Hz, 1H), 4.40 - 4.26 (m, 1H), 3.68 (dd, J = 10.0, 5.3 Hz, 1H), 3.51 - 3.41 (m, 1H), 2.39
2.12 (m, 5H), 1.96 - 1.81 (m, 1H), 1.12 - 0.92 (m, 2H), 0.72 - 0.54 (m, 1H), 0.41 - 0.26 (m, 2H),
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[0966]

[0967]

[0968]

[0969]
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-0.02 - -0.15 (m, 2H); 19F NMR (282 MHz, DMSO-ds) -129.12 (q, J = 7.7 Hz); MS (ESt) 552.5 (M+1), 554.5
H+2); 38t A [aly, = (+) 76.66 [0.06, MeOH].

1wk} 70

/
/ 9
H3CO, o G Q2
3 o sl
& A EEDO ( ) R Ho N il
N YCOOH ——» —_— HN 13b
A 39@:;]o]z,g,m;q])§ HN
o7 Yo o NaHCO, HN
X [N .
—
Al 3 o N
36a(+)- O A A 70a (-F NH NHE_ WN
0=5 cl

70b
Toc (+)-0] 4 A A

(2R, 4R)-N2-(5-((+)-1-ou| =-3-Ate] F =X 2 A -1-(d] g d-4-d) 228 )-2-FF 2 27 d)-NI-(5-F 227 g d-
2-9)-4-v| 5| 9] Z 2| -1, 2-t}o] 7H Zolmho] =(70¢) 9] Al %

GA-1 (2R, 4R)-tert-58  2-(5-((-)-3-A}o] FRZ2H-1-((R)-1,1-t}o] ¥ Do DA oln| 2 )-1-(3] 2| ¥l -4-< )
22Y)-2-F5 Q0 2 Wz )4 5 A 9] B H-1-7hE A g o] = (70a) ¢ A%

BHHE 70t WHSA 19] ©A 109 RaE wiel 22 wks 2 93 S ol&dA (2R, 4R)-1-(tert-F-5 A
FhE ) -4-H EA 9 2] Y -2-7H5 22k (362) (222, 90 mmol),  (R)-N-((-)-1-(3-o}u] w=-4-FF 0 @ v d)-3-Ale] &
2rxz3-1-(Jd-4-9)Z29)-2-v g T2 g-2-AFo}lnlo] = (39%)(34.2g, 88 mmd) L & 2-EAHEU-
1(2H)-7HE A o) E(24.2g, 98 mmol) ZF-E] A|Zsle] ZaA] 28 a=elEawda](Azta, A 2 0-100% 9:1
g opMElo|E/MEre R 2ol o AA Fol (R, 4R)-tert-FE 2-(5-((-)-3-Ato] FRZZZA-1-((R)-
1, 1-gojWdodddoln 2)-1-(F g d-4-A) T2 H)-2-ZF 2 2 Il Y ) -4-H| EA v E2 d-1-7} 52 7

O]E(702)(38.8g, 70ME WA wyAl=A  ATadc. H NR FlolHE AAES  5Ho|4AA A
UERATH H NIR (300 MHz, DMSO-dy) 9.52 (s, 1H), 8.54 — 8.45 (m, 2H), 7.89 (d, J = 7.2 Hz, 1H), 7.36

- 7.27 (m, 2H), 7.20 (d, J = 10.3 Hz, 2H), 5.47 (s, 1H), 4.39 - 4.21 (m, 1H), 4.01 - 3.89 (m, 1H),
3.63 - 3.50 (m, 1H), 3.27 - 3.12 (m, 3H), 2.64 - 2.53 (m, 4H), 1.94 - 1.83 (m, 1H), 1.47 - 1.06 (m,
19H), 1.00 - 0.79 (m, 1H), 0.73 - 0.55 (m, 1H), 0.42 - 0.26 (m, 2H), -0.02 - -0.16 (m, 2H); MS (ES+)
617.7 (M+1), MS(ES-) 615.6 (M-1), 651.6 (M+Cl1); 338t 3|4 [al, = (=) 48.2 [0.17, MeOH].

SHA-2: (2R, 4R)-N-(5-(1-0}] =—3-Ato] S & 3 7 3 1—(3] 2] -4 ) 2 3] )-9-Z 2 0 2 7|y )4-v| B A 7] 2| ¢l -
2_7}..‘5‘_'___01—13]—0] Z(70b) ’] Z‘ﬂ -

WERE(300m) F (2R, 4R)-tert-FE 2-(5-((-)-3-Ato]ZF2 X2 H-1-((R)-1, 1-the| M e A A ofn| & )-1-(F]
d-4-9)Z 2 )-2-Z 20 2 H IR Y )-4-w| EA| T ST d-1-7+E A 7 0] E(702) (30g, 48.7 mmd)e} WEL
(130me, 400 mmol) = 3N HCl& wheA]7)ar, wh32] 49 @A 6o 7|49 vke} 28 93y 2 A Fo
(2R, 4R)-N-(5-(1-o}m=-3-Alo]| FR 2 -1-(T g gd-4-d) T 23 )-2-ZZ 0 2 9|d )-4-1| EA| T S| d-2-7} 2
2o}ulo] = (70b) (25g, 100% 4+8)S Aoz Awsgon, o] AL the G e A}LE o] 28
3 =5kelT).

GA-3: (2R,4R)-N2-(5-((+)-1-0}P] -3-APo| F R X 2 L -1-(F U -4-U) X2 F )-2-ZF 2 2 d)-N1-(5-F =
218 d-2-9)-4-v A9 Eg|d-1,2-t}o] 7} 2 ofulo] = (70¢ )

T

3ES-2] 139] A 30 Z1AE Axpel]l whebd FEAMEF(33g, 400 mmo)S 7)1 2A AREEl] ElEgtslel=
FH/E(600/40m) T (2R,4R)-N-(5-(1-o}v]=-3-Alo]|F 2 X2 A -1-(J U 4-L) T2 L )-2-ZF 0 & H_)—
4-| EA ¥ 22 D -2-7} 2olulo] = (70b) (25.9g, 48.7 mmo)E Y 5-F 2232 d-2-d7}uH o] E (13b) (10.8g,
43.8 mmo) 9} WHSA 7T ZEjA] Z FRulEadn(AggtAd, F22E 3 0-100% CMA-80o.= ga])d o3t
BA Zo]  (2R,4R)-N2-(5-((+)-1-o}n| -3-Alo| ZF 2 Z 2 F-1-(F g d-4-Y) T2 9 )-2-ZF 2 27 d)-N1-(5-F
2RIAYI-2-U)-4-WEA I EYD-1,2-t}o] FHE ~olulo] =(70¢) (14g, 47%) 2] @715 WA 1A 2A AF3)

ATt 'H ONMR (300 MHz, DMSO-ds) & 9.45 (s, 1H), 9.15 (s, 1H), 8.48 - 8.40 (m, 2H), 8.30 (dd, J = 2.6,
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0.8 Hz, 1H), 7.95 - 7.85 (m, 2H), 7.81 (dd, J = 9.0, 2.6 Hz, 1H), 7.38 - 7.30 (m, 2H), 7.19 - 7.10 (m,
2H), 4.57 (dd, J =9.2, 4.0 Hz, 1H), 4.03 (m, 1H), 3.72 (qd, J = 10.8, 4.3 Hz, 2H), 3.20 (s, 3H), 2.40
- 2.24 (m, 2H), 2.19 (¢, J = 8.0 Hz, 2H), 2.09 (m, 1H), 1.03 (m, 2H), 0.62 (m, 1H), 0.40 - 0.28 (m,
2H), -0.07 (s, 2H). fr&] 971(8.5g, 15 mmo)E Sl&H-&(30me) 5 Xk HC1(2.87Tml) & AF&3te] GAtdo=

BAA BEE 70c(9.3 g) HAAGS WA mA2ZA AT H MR (300 Miz, DMSO-ds) 9.76 - 9.69 (m,

1), 9.63 (s, 4H), 9.23 (s, 1H), 8.85 (s, 2H), 8.31 (dd, J = 2.6, 0.8 Hz, 1H), 8.01 - 7.92 (m, 1H),
7.85 (qd, J = 9.0, 1.7 Hz, 2H), 7.72 (brs, 2H), 7.38 (dd, J = 10.4, 8.8 Hz, 1H), 7.23 (s, 1H), 4.61
(dd, J =9.2, 4.2 Hz, 1H), 4.05 (d, J = 4.8 Hz, 1H), 3.78 (dd, J = 10.9, 5.2 Hz, 1H), 3.73 - 3.62 (m,
1), 3.21 (s 3H), 2.41 (m, 2H), 2.06 (m, 1H), 1.14 (m, 2H), 0.68 (m, 1H), 0.43 - 0.29 (m, 2H), 0.03

(m, 20); ~F NMR (282 MHz, DMSO-ds) —125.00; MS (ES+) 567.3 (M+1), 569.3 (M+2), MS (ES-) 601.2 (M+Cl);
B3t 3A [aly = (+) 96.4 [0.5, MeOH]; CaoHssC1FNGOs.2.25HC1.2.0H00 whal]l AAke #Ax2]: C, 50.84; H,
5.63; Cl, 16.82; N, 12.27; €1x]: C, 50.98; H, 5.67; Cl, 16.72; N, 12.12.

Whg-2 71
/
Q
= “‘O:
N L s
AN n N7 “eZ
NaHCO, HNTY, HN
NHE | @
S =
cl NHp |

Ten 71a (+)} o] 42 A
(2R, 4R)-N2-(5-(($)-1-o}n| =-3-Alo] FRZT 2 F-1- (V8P 4-Y) T2 L )-2-ZF 0 2 ¥ d)-NI-(4-F 229 d)-
- EA 3] 28] gl-1, 2-t}o] FHE 2olulo] = (71a) &) Al X

524 19 @A 9o 71A" Ao upetr FTEAMIEF(0.33g, 0.4 mmo) S F7|EA ALE3le] EHEZSlo| =2
Fa/E(20/2m) F (2R, 4R)-N-(5-(1-o}n|x=-3-Alo]|E a2z a2 d-1-(Igd-4-¢) T2 F)-20-ZZ 0 2 Fd)-4-HE
19 Z 8] Y-2-7}& ~olulo] =(70b) (0.5g, 0.97 mml)ES 4-FEZ=2Hd ofo]2Alololf|o] E(1n)(0.13g, 0.87 m
ml) 2} HHSA7I T Al Ze aERelEady(destd, FEEE T 0-30% (MA-80= AME3te] &) <3t
A o (2R,4R)-N2-(5-((+)-1-0}H]| x-3-Ato| E2 T2 d-1-(F g d-4-Y) X2 H)-2-Z2 ¢ 2 7d)-N-(4-F
229 d)4-W EA 7 2521, 2-Tho] FHE olufo] =(71a) (0. 1g, 18% F&)2 = Wy A=A A2
NMR (300 MHz, DMSO- d;) & 9.60 (s, 1H), 8.62 - 8.50 (m, 3H), 7.94 (dd, J = 7.4, 2.4 Hz, 1H), 7.61 -
7.49 (m, 2H), 7.38 - 7.22 (m, 5H), 7.16 - 7.06 (m, 1H), 4.55 (dd, J = 9.2, 4.1 Hz, 1H), 4.07 (d, J =
5.3 Hz, 1H), 3.79 - 3.69 (m, 1H), 3.61 (dd, J = 10.3, 3.4 Hz, 1H), 3.22 (s, 3H), 2.48 - 2.23 (m, 3H),
2.14 - 2.02 (m, 1H), 1.08 (m, 2H), 0.67 (m, 1H), 0.44 - 0.30 (m, 2H), -0.03 (m, 2H); HPLC: 6.602
(98%); MS (ES+) 565.4 (Mt), 567.4 (M+2), MS (ES-) 564.5 (M+), 600.5 (M+Cl); CsoHasClEN:O5.3H,000 thal A

2bEl BAA:C, 58.11; H, 6.34; N, 11.29; &<1x]: C, 58.01; H, 5.98; N, 10.96.
3HE 71ad] 78 9718 dEHE F e HClS AFESt dardo=m AZFAIA FFHE 7la FAFES A 51
2] AZ3T: H NR (300 MHz, DMSO- d) & 9.71 (s, 1H), 9.55 (s, 3H), 8.81 (d, J = 5.1 Hz, 2H),

8.59 (s, 1H), 7.98 (dd, J = 7.3, 2.5 Hz, 1H), 7.64 (d, J = 5.7 Hz, 1H), 7.60 - 7.50 (m, 2H), 7.38 (dd,
J =10.5, 8.8 Hz, 1H), 7.32 - 7.25 (m, 2H), 7.21 (s, 1H), 4.57 (dd, J = 9.2, 4.2 Hz, 1H), 4.07 (d, J =
4.7 Hz, 1H), 3.81 - 3.69 (m, 1H), 3.62 (dd, J = 10.3, 3.4 Hz, 1H), 3.23 (s, 3H), 2.45 - 2.35 (m, 3H),

2.14 - 2.00 (m, 1H), 1.30 - 0.98 (m, 2H), 0.69 (m, 1H), 0.38 (m, 2H), 0.07 - 0.01 (m, 2H); “F NMR (282
MHz, DMSO-ds) & -125.33; MS (ES+) 565.4 (M+1), 567.4 (M+2), 588.4, 590.4 (M+Na), MS (ES-) 564.5 (M-

1), 600.4 (M+Cl); &3 3d [aly = (+) 67.9 [0.28, MeOH]; CsoHssClENsOs.2HCL.2.75H,00 thall Aakg
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A% C, 52.33; H, 5.93; Cl, 15.45; N, 10.17; <1 C, 52.68; H, 5.94; Cl, 15.30; N, 9.89.
Hh3-2] 72

Ho,
£, ()P
N
L N EEDQ
N7 ICOOH >LO/§OHN
S L 39 (-Fo] 4 A =
(6 ) N
14b

NH
72a O=g*

HO HO

(\ o]
D E F

N "
H un 13b HNAOHN
oW NaHCO3 ”
N
“4 I = NH/ 1ll‘\,l
NHb N =
Cl

b 72c (+)}-01- 4 2 A

(j'

(2R,4R)-N2-(5-(($)-1-o}H| =-3-Alo] F2 X 2 -1-(F2|d4-Y) L2 )-2-ZF 229 d)-NI-(5-F = =27 2| d -
2-A)-4-3lo| EF A9 &2 d -1, 2-T}o] FFE 2ofulo] = (72¢) 9] Al

SA-10 (2R, 4R)-tert-%& 2-(5-(3-Ate] SR Z 2 -1-((R)-1, I-thol e ol & d A otn| =)-1-(J] 2| D -4-d) 2 =
)-2-EF e 27t ) -4-sto] EEA v e |- 1-7H5 A w0 E(72a) o] Al=

-2 19 ©hA 100 Z1AE whel 2 Wk 2 94 2L o] &M o 2-oEA A EU-12H) -7 )
1E2(0.17g, 0.7 mmo) S A-&3lo] HEZISlo|=2F&(5m) 5 (2R, 4R)-1-(tert-F-EA] 7} H H)-4-5} 0] EZA] 3]
E8d-2-7H544H(14b) (0.16g, 0.69 mmol), (R)-N-((-)-1-(3-oP=—-4-EF 2 2 Hd)-3-Alo| 2 Z 23 -1-(7
Zel-4-) 2 3)-2-v e I 2 -2-A Wolnjo] =(39e) (0.27g, 0.69 mml)Z WHSAIA (2R, 4R)-tert-5-9 2-(5-
(3-AtolE2Z28-1-((R)-1, I-thel M E A Aolr &)-1-(F g d-4-) T2 9 )-2-FF L2 d 7l B Y )-4-

sto] == A 3 B2 ¢l-1-7HE A o o] £ (72) (0.17g, 408)Z WA IR ZA AIFSATH H MR (300 Miz, DMSO-ds)

(]

§ 9.80 (s, 1H), 8.48 (dt, J =6.1, 2.3 Hz, 2H), 7.98 (d, J = 7.4 Hz, 1H), 7.35 - 7.26 (m, 2H), 7.20
(d, J=11.7 Hz, 2H), 5.49 (d, J = 12.6 Hz, 1H), 5.36 - 5.17 (m, 1H), 4.35 - 4.15 (m, 2H), 3.57 - 3.42
(m, 1H), 3.29 - 3.16 (m, 1H), 2.44 - 2.30 (m, 1H), 1.89 - 1.73 (m, 1H), 1.46 - 1.01 (m, 19 H), 0.97 -
0.79 (m, 1H), 0.70 - 0.50 (m, 1H), 0.43 - 0.27 (m, 2H), -0.03 - -0.15 (m, 2H); MS (ES+) 603.5 (Mt1),
625.5 (MtNa), MS (ES-) 601.5 (M-1).

A2 (2R, 4R)-N-(5-(($)-1-0}m] =-3-Ato] F R X2 D -1-(F &) ¥ -4-9) T2 W) -2-E 22 27| )-4-3}0] =5 A
5§ 2] 9-2-7}5 2-obnho] = (72b) 9] A%

WErS (1m¢) % 3N HClS AF&3te] Wer&(10ml) 5 (2R,4R)-tert-F¥8 2-(5-(3-Alo]F2 23 -1-((R)-1,1-T}
olfgof el d Holn| £ )-1-(F g gd-4-L) 22 F)-2-ZF 2 2| d 72 Y )-4-slo| =EA v 2 d-1-7}1 54 gl o E
(722)(0.17g, 0.27 mmo)E WHSA|Z]3 vpA] HHG2] 49 A 69 7[AE vke} 22 3 D AAE sk
(2R, 4R)-N-(5-((S)-1-o}1| =-3-Alo] F 2 X 2 A -1-(F U -4-U) T2 )-2-ZF Q2 2 d )-4-3lo| == A 9] S| d -
2-FHEg2~oluto]| =(72h) 8 A QUZA AT on, oA F7hY Al flo] tha TACA 1UlE AR
St

A-3: (2R, 4R)-N2-(5-((+)-1-o}n| =-3-Alo] EF R X2 A -1-(FHU-4-I) T2 H)-2-ZF 2 2 d)-NI-(5-F &
232 d-2-9)-4-3} 0| ZEA| T B2 g-1,2-T} o] 7} B ~ofulo| = (72¢) ] A=

IS4 139 @A 3ol 7" Ao wEkA FERIRIUEER(0.23g, 2.7 mod) S B712A ARSI HE#Sto| =
ZED/E@n/Int) F A7) A 204 ol (2R, 4R)-N-(5-((S)-1-0}n] =-3-Alo] F2 = = 7 -1- (3 ] -4~
M2 )-2-ZF 2 ¥ d)-4-3lo]| EEA| Y Z Y P -2-7} - 2olnto] =(72b) 2 HH 5-F R 23 d-2-U7}uld o]
E(13b)(0.06g, 0.25 muo) &} WHeA|A ZejA] 28 mZolE g n) (A 7tA 24g, FE2E F (MA-80 0-30%=
ga)o] o8 AA Fo (0.1g, 74% &) 48 7S WA mAZA AT H MR (300 Mz, DMSO-d;)

n:
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§ 9.67 (s, 1H), 9.17 (s, 1H), 8.47 - 8.38 (m, 2H), 8.32 (s, 1H), 8.29 (dd, J = 2.6, 0.8 Hz, 1H), 8.01
(d, J=7.6Hz, 1H), 7.88 (dd, J = 9.1, 0.8 Hz, 1H), 7.79 (dd, J = 9.0, 2.6 Hz, 1H), 7.39 - 7.30 (m,
2H), 7.13 (d, J=7.9 Hz, 1), 5.31 (s, 1H), 4.54 (dd, J = 9.0, 4.8 Hz, 1H), 4.30 (s, 1H), 3.72 (dd, J
= 10.4, 5.3 Hz, 1), 3.50 (q, J = 5.0, 4.1 Hz, 1H), 2.45 - 2.09 (m, 5H), 1.96 - 1.80 (m, 1H), 1.10 -
0.90 (m, 2H). 0.70 - 0.53 (m, 1H), 0.41 - 0.22 (m, 2H), -0.02 - -0.16 (m, 2H); F NMR (282 MHz, DMSO-
ds) § -125.05; MS (ES+) 553.5 (M+1), 555.4 (M+2), 575.4, 577.4 (M+Na), MS (ES-) 587.4 (M+Cl). g ¢
715 oetE-(5m) F 3 HC1S AFE&te] HClGe s AFAA 35HE 72¢ HC1FS A uA =AM A Fs% e
1H NMR (300 MHz, DMSO-ds) & 9.93 (s, 1H), 9.70 (s, 3H), 9.27 (s, 1H), 8.95 - 8.86 (m, 2H), 8.30 (dd,
J=2.5,0.9Hz, 1H), 8.10 (dd, J = 7.2, 2.5 Hz, 1H), 7.90 - 7.76 (m, 4H), 7.39 (dd, J = 10.5, 8.8 Hz,
1), 7.23 (dd, J = 7.3, 4.5 Hz, 1H), 4.57 (dd, J = 8.9, 5.1 Hz, 1H), 4.33 (t, J = 5.1 Hz, 1H), 3.75
(dd, J = 10.4, 5.4 Hz, 1H), 3.56 - 3.45 (m, 1H), 2.60 - 2.53 (m, 2H), 2.47 - 2.33 (m, 2H), 1.87 (m,

19
1), 1.30 - 0.96 (m, 2H), 0.69 (m, 1H), 0.37 (m, 2H), 0.08 - 0.01 (m, 2H). F NMR (282 MHz, DMSO-ds)
§ -125.05; MS (ES+) 553.5 (M+1), 555.4 (M+2), 575.4, 577.4 (M+Na), MS (ES-) 587.4 (M+Cl); 33+ 34
[aly = (+) 82.96 [0.27, MeOH].

whg-2) 73

—Q
(. o
N 'T? F
HN”&O HN OtM E &
A Dag
A 2z o
NHE 1
ol 1

70c (+)-0]1 4 A A 73a (+)-0] A& ]|

(2R, 4R)-N2-(5-((+)-1-opH| Eotn| =-3-Alo] SR T 2 d-1-(9 g d-4-) 22 L)-2-EF e 29 d)NI-(5-E2 =2
v g d-2-)-4-mF5A ¥ E e d -1, 2-te] 7T obwho] . (73a) o] Al

WEg-2) 55¢l 7]A® wpek o] I (126mg, 1.6 mmol) B OFAIEAL FE(81mg, 0.8 mml)& AHE3te] tho] &
2230 F 0TlA (2R, 4R)-N2-(5-(()-1-o}n| =-3-Afo]| 2R Z 2 I -1-(F Hd-4-) X2 2 )-2-FF &
) d)-NI-(5-F 2239 2 d-2- )-4-w| EA 9] Z 2] T -1, 2-T}o] 7 2= ofmbe] =(70¢) (113mg, 0.2 mmo) & RH-&A1A
(2R, 4R)-N2-(5-((+)-1-opH| Eotr| =-3-Alo] SR T 2 d-1-(V Y d-4-) 22 L)-2-EF e 29 d)NI-(5-E2 =2
g d-2-d)-4-v FA 9 E 2 d -1, 2-tho] FHE 2ofuko] . (73a) (9lmg, 75%) frel 7S WA A=A Alesksl
oh: MR (300 Miz, DMSO-di) & 9.49 (s, 1), 9.17 (s, 1), 8.45 (d, J = 5.8 Hz, 2H), 8.30 (dd, J =

2.7, 0.8 Hz, 2H), 7.94 - 7.76 (m, 3H), 7.30 - 7.23 (m, 2H), 7.22 - 7.05 (m, 2H), 4.58 (dd, J = 9.2,
4.0 Hz, 1H), 4.04 (d, J = 5.4 Hz, 1H), 3.73 (td, J = 11.3, 6.2 Hz, 3H), 3.21 (s, 3H), 2.43 - 2.23 (m,
2H), 2.10 (m, 1H), 1.90 (s, 3H), 0.91 (m, 2H), 0.62 (m, 1H), 0.38 - 0.33 (m, 2H), -0.13 - -0.13 (m,

19
20). F NMR (282 MHz, DMSO-d;) & -128.00; MS (ES+) 609.4 (M+1), 631.4 (M+Na), MS (ES-) 607.4 (M-),
643.4 (WHC1): 8 972 HCIQRS ABAA 3= 732 HCIRS A mAZA A25k3ch: H MR (300 Mz,
DMSO-ds) & 9.60 (s, 1H), 9.22 (s, 1H), 8.75 (d, J = 6.2 Hz, 2H), 8.69 (s, 1H), 8.30 (dd, J = 2.6, 0.9

Hz, 1H), 7.97 (d, J = 6.9 Hz, 1H), 7.94 - 7.88 (m, 3H), 7.86 (d, J = 0.9 Hz, 1H), 7.81 (dd, J = 9.0,
2.6 Hz, 1), 7.31 - 7.18 (m, 2H), 4.59 (dd, J = 9.2, 4.1 Hz, 1H), 4.10 - 4.00 (m, 1H), 3.73 (ad, J =
10.8, 4.3 Hz, 2H), 3.22 (s, 3H), 2.78 - 2.53 (m, 2H), 2.47 - 2.32 (m, 1H), 2.15 - 2.00 (m, 1H), 1.94

(s, 3H), 1.09 - 0.93 (m, 2H), 0.74 - 0.57 (m, 1H), 0.34 (d, J = 2.0 Hz, 1H), 0.04 - -0.14 (m, 2H); 'F
MR (282 MHz, DMSO-ds) & -127.10; NS (ES+) 609.3 (M+1) 631.3 (M4Na); MS (ES-) 643.3 (M+C1): HPLC <%

(87.9048%); 3338t 3A [aly, = (+) 105.84 [0.565, MeOH]; CsHsC1ENGO,.1.75HCL.2H,000 thal] AlAbe EA1 X!
C, 52.52; H, 5.65; Cl, 13.75; N, 11.85; &<lx]: C, 52.28; H, 5.81; Cl, 13.92; N, 11.67.
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H4z4 g
HN TE HN
HN’go = HN’gO
w2 o Sy
=N N |Ir
| & | ==

=Y

NHi. k = NH

70c (+)-0] 4 & A T4a (+)-0] 4 2 A|

(2R, 4R)-N1-(5-Z 22398 gd-2-2)-N2-(5-((+)-3-Ato] F2 T2 A -1-(Hed Zoln| L )-1-(F g d-4-Ld) =29 )-
2-Z2 9 29 d)4-WEA T2 H-1,2-T}o]| 7} Aofufo] = (74a) 9] A%

Hkg-21 550 Z]A1g wlel 7o Axjo] whbd Y (78mg, 1 mmol) L WEHEZEA F4E(68mg, 0.4 mmo)S A}
23519 tho]| &2 2 v gk (3ml) = 0C A
(2R, 4R)-N2-(5-(($)-1-o}n| :=-3-Alo]| FR2 T g2 F-1-(F Y d-4-U) T2 7 )-2-ZF 0 27| d)-N1-(5-F 227 -
2-9)-4-H| EA| T 28 Hl-1,2-T}o| FHE 2 obuto] =(70a) (57mg, 0.1 mmd)E ¥HSA|7]|3 ZejA] 28 ZZnlE 1)
S (AY7A 12g, EEEE F MeOH 0 WA 1092 &2])oll 93k AA] 3o (2R,4R)-N1-(5-F2 238 d-2-U)-
N2-(5-((H)-3-Ato]|FR T2 - 1-(WE A ZolnT)-1-(Fgdd-4-d) T2 H)-2-ZF 2 23| d)4-vEA I 2 -
1,2-Cho| 7hi 2sofmto] = (74a) (25mg, 40% &) el A71% wA wAZA AFSTh H NR (300 Mz, DMSO-
d) & 9.58 (s, 1H), 9.18 (s, 1H), 8.42 - 8.25 (m, 2H), 8.01 - 7.75 (m, 5H), 7.33 - 7.17 (m, 1H), 7.08
(s, 1H), 4.68 - 4.53 (m, 1H), 4.04 (d, J = 5.9 Hz, 1H), 3.89 - 3.61 (m, 2H), 3.19 (s, 3H), 2.61 - 2.31
(m, 3H), 2.28 (s, 3H), 2.10 (m, lH) 1.14 - 0.96 (m, 1H), 0.86 (m, 1H), 0.65 - 0.49 (m, 1H), 0.43 -

0.22 (m, 2H), -0.01 - -0.23 (m, 2H); F NMR (282 MHz, DMSO-d;) & -126.45; MS (ESt) 645.3 (M+1), 667.3
(M+Na), (ES-) 643.4 (M-1). #&] 9712 HC1G o2 ASAA 3HE 74a GA9S WA ) 2A #3389 v;
HONR (300 MHz, DMSO-ds) & 9.63 (s, 1H). 9.19 (s. 1H), 8.81 (d, J

6.2 Hz, 2H), 8.30 (d, J =

Hz, 1), 8.14 (s, 1), 7.97 (d, J = 7.9 Hz, 1H), 7.88 (q, J = 4.1, 2.8 Hz, 3H), 7.82 (dd, J = 9.0, 2.6
Hz, 1H), 7.29 (dd, J = 10.3, 8.8 Hz, 1H), 7.11 (m, 1H), 4.61 (dd, J = 9.2, 4.1 Hz, 1H), 4.05 (t, J =
4.4 Hz, 1H), 3.78 (m, 1H), 3.21 (s, 3H), 2.78 - 2.59 (m, 1H), 2.42 (s, 3H), 2.40 - 2.34 (m, 1H), 2.17
- 2.02 (m, 1H), 1.37 - 0.95 (m, 2H), 0.91 - 0.70 (m, 2H), 0.60 (m, 1H), 0.33 (m, 2H), -0.03 - -0.13

(m, 20); F NMR (282 MHz, DMSO-di) & -125.93: MS (ES+) 645.3 (M+1), 667.3 (M4Na), MS (ES-) 679.4
HCL); 338 34d [aly = (+) 82.96 [0.27, MeOH].

g4 75

SlM83
A( MesSi” \@/
0,,5' N c HN
36a (+) 0] A 7 (+)- o] A= H| o
2
39d (-)- o] 4 & A 75b (-} 0] A A ] 75¢ 0»3
_.-0"
( o) “
i N
H yn 13b A HN
HCI e
ki< NaHCO;3
NS
|
NH 7 NH =
75d 75e (+)- 0] 4 A

(2R, 4R)-N2-(3-((+)-1-o}v]=-3-Alo| E 2 X 2 A -1-(F 2 d-4-L ) T2 ) Hd )-NI- (-2 23] d-2-U )4~
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SAY EEE-1,2-Tho) 7Hg Zofrfo] E(The) o] Al

WAL (RN-((-)-1-(3-obr] s d)-3-Aho] F 2 X 28 -1-(3 ] 1l-4-9)) Z 2 8)-2-v] & = 2 #-2-H fofvto] =
(75b) ] A%

3= (75b) 2 WHEA 319 @A 4o A" AApe] wEbA] (-)-N-(3-Ale] SR Z2g-1-(Fgd-4-¢) 224 g
d)-2-H g X 2 F-2-dFolulo] =(39d) (4.3g, 15.5 mmol) L (3-(H]A(Ege|deddd)olu| ) d)rlaysh B
Zulo]=(34ml, 34 mmol, THF T IM € ZHFE AZx3Fe] (R)-N-((-)-1-(3-olr]=Hd)-3-Alo| T2 H-1-
(g d-4-Y) 2 3)-2-w e L2 g-2-Ho}ulo] =(75b) (1.9g, 33%)= WA wA|EA AT} 'H MR (300
MHz, DMSO-ds) & 8.51 - 8.42 (m, 2H), 7.37 - 7.29 (m, 2H), 6.94 (t, J = 7.8 Hz, 1H), 6.52 (t, J = 2.0

Hz, 1H), 6.47 (dd, J = 7.8, 1.4 Hz, 1H), 6.42 - 6.34 (m, 1H), 5.15 (s, 1H), 5.05 (s, 2H), 1.14 (s,
10H), 1.05 - 0.75 (m, 1H), 2.73 - 2.33 (m, 2H), 0.75 - 0.53 (m, 1H), 0.43 - 0.27 (m, 2H), -0.00 -
-0.21 (m, 2H); 33 34 [aly = (-) 90.34 [0.23, MeOH].

SA-2: (2R, 4R)-tert-FE 2-(5-(3-Ato|ZFR2Z2-1-((R)-1,1-to|v e g d Holn| o )-1-(J g d-4-U) = 2
L)-2-ZF L2 W IR Y ) -4-v| FA| I ST H-1-FH5 A g o] E(75¢) o] A=

313E 75c= WS 19 WA 100 ZIAlE whe} 2 whg 9 9139 S o] &34 (2R, 4R)-1-(tert-FFA|
Fted)-4-m EA) 9 E 2] T -2-7H A AH(36a) (245mg, 1 mmol), (R)-N-((-)-1-(3-o}n]:=3d)-3-Alo] F =T 2 -1-
(FEd-4-9)x23)-2-ve T2 F-2-d Folnlo] =(75b) (0.37g, 1 mmd) 2 o€ 2-oEAFA=L-120)-7H54
o] E(250mg, 1 mmo) ZH-E] AZdFe] (2R, 4R)-tert-H8 2-(5-(3-Alo]ZF2Z 2 -1-((R)-1,1-thol v & o A
HoluE)-1-(F g d-4-d) 22 9)-2-ZF 2 2| d 7R Y)-4-H FA 9] E 2| d-1-FH5 A F 0| E(75¢) (0.44g, 73%
g2 A mA=A AT H MR (300 MHz, DNSO-ds) & 9.76 (2s, 1H, &Aoo AA]), 8.54 - 8.43

(m, 2H), 7.65 - 7.38 (m, 2H), 7.37 - 7.18 (m, 3H), 7.06 (2 dd, 1H, FHA]dAA]), 5.39 (2s, 1, 3|Ho]
AZA), 4.19 (m, 1H), 3.97 (m, 1H), 3.64 (dd, J = 10.6, 6.1 Hz, 1H), 3.20 (2s, 3H, 3|Ho|dHA),
2.44 (m, 3 H), 1.94 - 1.76 (m, 1H), 1.23 (2s, 9H, 3ol d=A]), 1.19 - 1.04 (m, 10H), 0.99 - 0.79 (m,
20), 0.73 - 0.54 (m, 1H), 0.42 - 0.28 (m, 2H), 2.75 - 2.37 (m, 3H), -0.03 - -0.18 (m, 2H).

GA-3: (2R, 4R)-N-(3-(1-o}r| =-3-Alo| Z 2 X 2 I -1-(F g d-4-d) T2 ) ¥ d ) ~4-W| FA| 9] &2 -2-7}5 2~o)
ulo] = (75d) 9] A%

HekS(10ml) 5 (2R, 4R)-tert-58 2-(5-(3-Alo]F2Z 2 -1-((R)-1,1-tho|HE o el d Holn| = )-1-(3] g Y-
4-)Z29)-2-ZF 0 29 IR )-4-m EA ¥ Z g T -1-7} 22 g o] E (75¢) (0. 44g, 0.73 mmo) ¢} MeOH(1me)
% 3N HCl& WHEA171aL, wh3-2 48] ©A 60l 71Al% whe} 22 Ay 2 A Foll (2R, 4R)-N-(3-(1-o}H] -
Aol EFR 22 d-1-(FEd-4-Y) T2 4) A d)-4-H SA g F d-2-7} 5 2ofulo| E(76d) & FAMF o EA AT
stomn, oA T WAl IR AREEH AT

A -4: (2R,4R)-N2-(3-((+)-1-o}n| =-3-Alo] F 2z 2 A-1-(F g d-4-d) T2 )5 d)-NI-(5-F 2239 g d-
2-4)-4-W| EA| T E2 -1, 2-T} 0| 75 2~ ol o] = (75e)

Whg-21 139 A 3o Z1Al® Axpel]l webA FEMRER(0.47g, 5.6 muo)S F7IEA ARESle] HEZSIO|=
Feh/E25m/Int) F (2R, 4R)-N-(3-(1-opr]-3-Alo| F 2 x 2 F-1-(F g d-4-4) 22 4) Hd)-4-W 5| 7] &
2 -2-F} 5 ~olnlo] = (75d) (0.37g, 0.73 mmo)E ¥ 5-F 223 d-2-U Il o] E(13b)(0.173g, 0.7 mmol)
o WhgA7I ZejA] 249 AErtEadd(destA 24g, FEEF S CMAB0 0 WA 30%)°] ofg AA| ol
(2R,4R)-N2-(3-((+)-1-o}H| =-3-Ale| F 2 X2 F-1-(F] g d-4-¢) T2 ) 7 d)-NI-(5-F 227 g d-2-% ) -4-7|
AT -1, 2-the| FHEg 2obmlo] = (75e) (0.31g, 80%) 2l 971E WA uAZA AFstdon], oz At

dom ADAA FFE 75c HOIES WA wx2A A2akAch; H MR (300 Mz, DMSO-ds) & 9.99 (s, 1H),

f

9.41 (s, 3H), 9.18 (s, 1H), 8.80 (s, 2H), 8.30 (d, J = 2.6 Hz, 1H), 7.92 - 7.75 (m, 2H), 7.71 - 7.54
(m, 4H), 7.39 (t, J = 8.0 Hz, 1H), 7.08 (d, J = 8.0 Hz, 1H), 4.50 (m, 1H), 4.04 (t, J = 5.2 Hz, 1H),
3.85 (dd, J = 10.7, 5.8 Hz, 1H), 3.58 (dd, J = 10.6, 4.4 Hz, 1H), 3.20 (s, 3H), 2.44 (m, 3H), 1.97 (m,
M), 1.12 (m, 2H), 0.70 (m, 1H), 0.38 (m, 2H), 0.00 (m, 2H); MS (ES+) 562.4 (M#Na), 549.6 (M+), (ES-)
583.5, (MHC1); 33 3A [aly = (+) 95.32 [0.235, MeOH]; CyoHssCINgOs.2.5HC1.3.25H,000 thall Aike

A2 C, 49.85; H, 6.06; Cl, 17.76; N, 12.03; &<1x]: C, 49.73; H, 5.89; Cl, 17.83; N, 11.88
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HsCO, HyCO, (j
i / =] s
L) | { 3., N™ “COOH
N~ “COOH

ICOOH o
N

Boc H (8]
36a (+)-0] 4R A 76a cl < > : . 766

76b O
cl
-9 —0,
O O
( ) F £ v
EEQG N HGl jee R
SR L P il
[ N
o NHY__ N
Cl O=8 ci
76d /\i T6e (+)- o] 4 A A

(2R AR)-N-(5-((+)-1-0pH] ;e-3-Ato| R TR A1~ (] 2| 4-U) =2 )-2-ZFQ 23 d)-1-(2-(4-F 22 d)

oA g )-4-w| B A| 1] Z 2] ¢ -2-F} & ~olmbo] = (76e) ¢ A%

SAI-1 (2R, 4R)~4-v 5 A 9] E 2] | -2- 7k 5 A2k (76a) o] Al %

5 3tE 76av WHS2] 49 WA 69 Z1AlE Wi} o] WEFE(3ml) F (2R,4R)-1-(tert-FHA|7IEH)-4-H| EA]
W-2-7}8 2 2H(36a) (0.49g, 2 mmol) 4Fe] Boc H37]E MeOH & 3N HCI(3m) & 7Hial Al A Al 228kt

AL 93 Fol (2R, 4R)-4-WEA Y ZYD-2-7} 542 (76a) FAFES WA uA2A AFsFon, oA

F7te] HA §le] AFEE AT

SA-2: (2R, 4R)-1-(2-(4-FZ2Hd)olA e ) -4-H| ZA| 1] Z 2] -2-7} 5 A 2H(76c) 2] A=

k)

ol

Nl o
rulo RN

o] A

flo

o] S22 W (20m) F (2R, 4R)-4-WEA I &2 -2-7} 5 A 2H(76a) (2 mmol, ©HA] 1014 FojH)e] 8o 3]
H(lg, 12.5 mmd), 4-F2=2 #Ad ofM e F2ao]|=(76b)(0.38g, 2 mm) S H7}ela, AoA =€ muls)
Qtt. o] WS ES TholZR2wWeh(20m), X3} 4 NalHC0,(40me) fHo = B|AMA 7|5, § B FoF wwlalgl

. w4 & 2YA7Ia, IN HCIGm) = AgstA7]an, old opAlEo] E(2 x 30ml) = FE8E3lth. ol oAl
HolESS sto] A= AlFsta AxA17]1a1(Mgs0,), 044%’\] 71, EFAA (2R, 4R)-1-(2-(4-S =23 d)o}

M) -4-v EA) 9] 2 2] W -2-7FE A2 (T6¢) (0.25g, 42% S+8)S mRA A=A ATk H MR (300 Moz,
DMSO-ds) & 12.38 (s, 1H), 7.43 - 7.17 (m, 4H), 4.34 (m, 1H), 4.05 - 3.95 (m, 1H), 3.87 - 3.77 (m,

2H), 3.68 (s, 2H), 3.52 - 3.42 (m, 2H), 3.17 (2s, 3H); MS (ES+) 320.2 (M#Na); (ES-) 296.2 (M-1), 332.2
(M+C1).

B3 (R, AR)-1-(2-(4-F 22 D)ol A D) N-(5-(3-Ao] FEZ 2 B -1-((R)-1, 1-Tho] ] ol B A o ] 52)-1-
(5121 9-4-9) E 2 2)-2- B 7 0 2o ) -4- v 5 4| 5] B 2) D-2-74 8 2ol = (76d) o] A%

e 76d= WS 19 ©HAl 109 7AlE wke} 22 wkg 2 9139 2AE o] 834 (2R, 4R)-1-(2-(4-EE=
Hd) oA d)—4-m EA 9 Z 2] T -2-7}2 2 A (76¢) (80mg, 0.27 mma), (R)-N-((-)-1-(3-o}]e—4-ZF 0 2 ¥ d)-
3-AtolF R ad-1-(Fgd-4-9)Z 29 )-2-u| & Z 2 P-2- Holulo] = (39)(0.1g, 0.27 mml) 2 od 2-o&
A #AE=A-1(2H)-7H2 A @ 0] E (100mg, 0.27 mmol)i—rEi Azstal EeiA] 29 A2vtETH (A7 24g, &
E22Z Z CMASO 0 WX 30%)°l <3 AA Fol (2R,4R)-1-(2-(4-ZF 22 H ) oM E)-N-(5-(3-Alo| F R X2 -
1-((R)-1,1-tfeld e @A doln| &)-1-(F g d-4-d) =23 )-2-EF 2 23| d ) -4-H FA| 9] E2] d-2-FHF 2~ ofm}
o) =(76d)(0.135g, 75%)F WA A=A ekt H MR (300 Miz, DMSO-d) & 9.42 (s, 1H), 8.55 -

8.44 (m, 2H), 7.89 (d, J=17.0 Hz, 1H), 7.41 - 7.05 (m, 8H), 5.54 (s, 1H), 4.57 - 4.42 (m, 1H), 4.07 -
3.77 (m, 3H), 3.78 - 3.68 (m, 2H), 3.65 - 3.55 (m, 1H), 3.18 (s, 3H), 2.61 (m, 3H), 2.40 - 2.22 (m,
2H), 1.18 - 1.08 (m, 10H), 1.01 - 0.81 (m, 1H), 0.70 - 0.54 (m, 1H), 0.42 - 0.29 (m, 2H), -0.02 -
-0.14 (m, 2H); MS (ES+) 669.5 (M+), 691.5 (M+Na), MS (ES-) 667.5 (M-1).

SA-4: (2R, 4R)-N-(5-(($)-1-opH]|e-3-Ato] SR X 2 U -1-(Hd-4-d) 22 )-2-ZF 0 29 d)-1-(2-(4-2 =
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2o d) oM E)-4-H EA T E g d-2-FH5 2ofufo] = (76e) o Al X
N EFS(10md) 5 (2R,4R)-1-(2-(4-F 229 ) oA & )-N-(5-(3-Ale] FR2Z 2 H-1-((R)-1, I-tlo|H € o & F o}
v E)-1-(F e d-4-¢) 22 9)-2-ZF 0 2 9d ) -4-v 5 A I E2| d-2-7} 5 2~ olule] = (76d) (0.13g,  0.19  mmol) <
gk HCI1(0.2me)& WHEAIZIaL, whE-2] 49 o7 6ol 71AE wpel 22 93 2 AHA Fo (2R, 4R)-N-(5-
((H-1-opr=-3-Ato| FR2 X 2 H-1-(I g d-4-A) L2 H)-2-ZF 0 2| d)-1-(2-(4-F 22 d) oA & ) 4-H &
A3 28] E-2-7} = ~ofulo] = (76e) (0.09g, 86% 4+8)S WA mA=A AEakch; H NR (300 Miz, DMSO-ds,
350 AWl 2xoA) § 9.07 (s, 1H), 8.49 - 8.40 (m, 2H), 7.92 (s, 1H), 7.40 - 7.22 (m, 6H), 7.20 -
7.05 (m, 3H), 4.58 (m, 1H), 4.04 (m, 1H), 3.90 - 3.46 (m, 4H), 3.23 (s, 3H), 2.42 - 2.10 (m, 5H), 1.21
- 1.01 (m, 2H), 0.77 - 0.55 (m, 1H), 0.43 - 0.24 (m, 2H), 0.01 - -0.16 (m, 2H); F NMR (282 MHz, DMSO-
d;) & -128.37; MS (ES+) 565.4, 567.3 MS (ES-) 563.4, 599.3; %3t 3d [aly = (+) 60.3 [0.335, MeOH];
CyiH CIFN,O5.0. 250,000 whafl Axkgl BAX: C; 65.37, H; 6.11, N; 9.84; =<Ix: C; 65.18, H; 6.09, N;

9.63.
w4 77
s —Q
, 1o
Q"(/OF NT " F
A HN N HN
HN CHsCHO o}
"! NaBH, : N
xN Z [
cl l cl NH\ N
70c (+)- 013 2 Al 77a (+)-0] A H]

(2R, 4R)-N1-(5-ZF2 23] 2| d-2-2)-N2-(5-((+)-3-Alo| F R Z 2 F-1- (| Ho}r] 1 )-1-(F 2l d4-d ) T2 31 ) -2~

F9 2 ) 4-v| EA 9 E@] W -1, 2-t}o] 718 ~ofuto] = (772) ] A%

HES-2 410 71 A E Aol wEba] ol E | Ee] =(0.1ml, 1.7 mmo) E FAI}FEAUEF(0.02g, 0.53 mml)S
AFEEFe] MeOH(3ml) = (2R,4R)-N2-(5-((S)-1-o}n]=-3-Alo]| F 2 X2 Z-1-(J g d-4-Y) T2 )-2-ZF Q2 23
DNI-(5-F 2292 d-2-Y)-4-w| SA 9] E 2] P -1, 2-Tho] 7H5 2= ofmte] =(70¢) (0. 1g, 0.17 mmwD)E 4 ol
A7 93y D AA Fo| (2R,4R)-N1-(5-ZF2 2T H-2-2)-N2-(5-((+)-3-Alo]| EZ X 2 A -1- (o] & o} ]
)-1-(FEd-4-d) 22 8)-2-ZF 2 29 d)-4-W EA| I E T -1, 2-t}o] 7} 2 olmlo] =(77a) (55mg, 52.4%

&) S8 A= WA nAzA ATt H MR (300 MHz, DNSO-ds) & 9.46 (s, 1H), 9.16 (s, 1H),
8.44 (d, J = 6.0 Hz, 2H), 8.30 (dd, J = 2.6, 0.8 Hz, 1H), 7.95 - 7.74 (m, 3H), 7.31 (d, J = 6.0 Hz,
oH), 7.17 - 7.05 (m, 2H), 4.58 (d, J = 5.6 Hz, 1H), 4.09 - 3.97 (m, 1H), 3.81 - 3.63 (m, 2H), 3.20 (s,
3M0), 2.44 - 2.31 (m, 4H), 2.23 (t, J = 8.1 Hz, 1H), 2.16 - 2.03 (m, 2H), 0.99 (t, J = 7.0 Hz, 3H),
0.94 - 0.77 (m, 2H), 0.69 - 0.53 (m, 1H), 0.39 - 0.27 (m, 2H), -0.09 - -0.19 (m, 2H); &2 I7|S o=
& F AW HCIS AFgate] HCIPoR AFAA 3HHE 772 QRS WA mA=A ATt H MR (300
MHz, DMSO-ds) & 9.99 (s, 1H), 9.74 (s, 1H), 9.24 (s, 1H), 8.81 (s, 3H), 8.31 (d, J = 1.8 Hz, 1H),
8.00 (d, J = 6.7 Hz, 1H), 7.92 - 7.79 (m, 2H), 7.79 - 7.63 (m, 1H), 7.49 - 7.33 (m, 1H), 7.33 - 7.19
(m, 1H), 4.61 (dd, J = 8.8, 4.0 Hz, 1H), 4.13 - 3.98 (m, 1H), 3.87 - 3.61 (m, 2H), 3.21 (s, 3H), 2.96
- 2.73 (m, 1H), 2.70 - 2.54 (m, 4H), 2.46 - 2.30 (m, 2H), 2.17 - 1.97 (m, 1H), 1.22 (t, J = 6.6 Hz,
3H), 1.10 - 0.77 (m, 2H), 0.73 - 0.54 (m, 1H), 0.46 - 0.26 (m, 2H), 0.02 - -0.15 (m, 2H); F NMR (282
MHz, DMSO-ds) & -124.33; MS (ES+) 595.3 (M+1), 617.3 (M#Na), (ES-) 593.3 (M-1), 529.3 (M+Cl); %3 3

A laly = (+) 77.78 [0.27, MeOHI; CaHasClFNeO5.2.25HC.2.5H,00 tisl] Alqxke 4% C, 51.56; H, 6.04;
Cl, 15.95; N, 11.64; &<1X]: C, 51.48; H, 5.89; Cl, 16.23; N, 11.43.
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Hhg-2] 78
HCa, HsCO, F
LY b H
N CH4CHO { } N
L HN AcOH/NaBH, N ’Yg
HN (8] HN"&D
-
N7
| Vi ‘/’\I NHI _N
NHb N N (
cl &l CHs
46k (+)-0] 4 R HCH; 78a (+-o] 4 A

(2R,4R)-N1-(5-Z =223 2] d-2-2)-N2-(5-((+)-3-Ale]| F2 2 A-1- (ool 1 )-1-(2-H e g Pd-4-J) T 2
A)-2-ZF e 2Hd)-4-WEA T S -1, 2-t}o] FHE Aolnlo] =(78a) &) A%

WS- 2l 416 Z)AE dxbo] uwlElA ol EYHEle] =(6.8m), OoFAIEANIm) E A3 AUVEEF(0.619g,
16.366 mmol)S AF&3}e] THF/MeOH(25ml, 4:1) 3 (2R,4R)-N2-(5-((+)-1-o}]x=-3-Alo] SR X 23 -1-(2-v| g 7]
gu-4-A) 22 2)-2-Z 22 29 d)NI-(5-F 229 2| d-2-)-4-W EA| ¥ ZF 2| d-1,2-t}o] 7} 2 o}nfo] = 46k)
(0.68g, 1.169 mmd)E 3YA olusiA7|L 93y 2D AA Fo] (2R,4R)-N1-(5-ZF2 &7 d-2-¢)-N2-(5-
((H)-3-Ape|F2x2d-1-(dEolu x)-1-(2-HE I 2 -4-Y) T2 F )-2-FEF L 2 ¥ d ) ~4-v| 5| 9] &2l -

1,2-T}o] 742 2 obufo] = (78a) (120mg, 16.79%)2 WA mA=A A2akith; H MR (300 Mz, DVSO-ds) & 9.45

(s, 1H), 9.15 (s, 1H), 8.42 - 8.09 (m, 2H), 7.98 - 7.64 (m, 3H), 7.34 - 6.98 (m, 4H), 4.68 - 4.47 (m,
1H), 4.13 - 3.90 (m, 1H), 3.84 - 3.60 (m, 2H), 3.21 (s, 3H), 2.49 (s, 2H), 2.41 (s, 3H), 2.27 - 2.17
(m, 2H), 2.14 - 2.01 (m, 3H), 0.99 (t, J=6.5Hz, 3H), 0.93 - 0.78 (m, 2H), 0.70 - 0.50 (m, 1H), 0.42
- 0.18 (m, 20), -0.04 - -0.24 (m, 2H); MS (ES+) 609.5, 610.5, 611.5 (M+1); 33 3A [al, = (+) 74.87

[0.195, MeOH].

Hhg-2] 79
HsCO,
L) .0
N e R HCHO
/& HN AcOH/NaBH4
HN S0 ©
N7 =
» 7 J
NHh W R
ci ol CHs
46k (+)- o] 4 Ay CHa 79a (+)-0] 4 2 A

(2R, 4R)N1-(5-F2 298 d-2-2)-N2-(5-((+)-3-Alo]| ZF 22 F-1-(Hdoln] o )-1-(2-HE T gy -4- ) T 2
I)-2-FF 229 d)4-vEA 9 EE d-1,2-t} o] FHE 2ofmlo] E=(79a) 9] A%

H-e-A 410 71 AlE Axpel] wheba] setE g dslo] =(0.465g, 5.16 mmol), SFNEAN0.5m) B FAIEAUVER
(0.195g, 0.516 mmol)& AF&3}o] THF/MeOH(20m¢, 4:1) % (2R,4R)-N2-(5-((+)-1-o}n|=-3-Alo| 2T 2 A -]-
C-vErgd-4-4) 22 9)-2-ZF 2 29 d)-N1-(5-F 2239 2| d-2-U)-4-H| 5 A 9] Z2] -1, 2-T}o| 7} 2~ om}
o] = (46k)(0.3g, 0.516 muo)E YA olmIsiA 7|, ¥3ayd 2 AA Fo (2R, 4R)-NI-(5-F2 23 ad-2-9)-
N2-(5-((S)-3-Ale| F2 X2 Fd-1-(WE ol x)-1-(2-HE I 2| d4-d) 22 I )-2-ZF 2 25 d)-4-W A 7 2o
~1,2-t}o] 74 2 ofuto] = (79a) (80mg, 25.97%)F WA ;A=A AFEATH H NR (300 Miz, DMSO-d6) & 9.45
(s, 1), 9.15 (s, 1H), 8.37 - 8.20 (m, 2H), 7.96 - 7.74 (m, 3H), 7.30 - 6.97 (m, 4H), 4.58 (dd, J =
9.1, 3.9 Hz, 1H), 4.07 - 3.98 (m, 1H), 3.82 - 3.60 (m, 2H), 3.20 (s, 3H), 2.43 - 2.38 (m, 2H), 2.40
(s, 3H), 2.20 (t, J = 8.1 Hz, 2H), 2.13-2.06 (m, 1H), 1.92 (s, 3H), 0.93 - 0.75 (m, 2H), 0.68 — 0.52
(m, 1H), 0.39 - 0.29 (m, 2H), -0.05 - -0.21 (m, 2H); MS (ES-) 593.5, 595.5 (M-1); 33 3d [aly = (+)

29.19 [0.185, MeOH].
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[1027]

[1028]
[1029]

[1030]

[1031]

[1032]

[1033]

[1034]

[1035]

oin
il
Jm
el

10-2696432
H H o)
. N
Yy AN
H H
NH

3g9e (-)-01-G E Al
80a 3
o*
80b (0] 4 2 =) 7<

A 4o F, H (o F,
ny L
@ HN K>CO @ HN
HO Y — . i\j>= TN
N/ 13b Hil 9] N/
NHZ NHz
NN
80c (+)-0] & Al Cl god (+)ol 4R A

(1R, 3R,5R)-N3-(5-((+)-1-o}n| x=-3-Alo] F R Z 2 A-1-(F P H4-U) T2 L )-2-ZF 2 2Hd)-N2-(5-F 2 = 1)
g d-2-A)-2-0o}x}nto]Alo] ZF & [3.1.0] ANAk-2, 3-t}o] 7} & 2~o}nlo] =(80d) & A=

GA-1: (IR,3R,5R)-tert-%8 3-(5-(3-Alo] E2 22 H-1-((-)-1,1-go|d e & golr =)-1-(I 2| d-4-Y )
229)-2-EF 0.2 Q7huh d)-2-ckAputol sbo] F2 3. 1.0] #4k-2-7H- 1 ¢ o] £ (B0b) €] A%

RS2 19 whA 100 1Al wpel 2 whg Bl 94 23S o] &Ao" 2-d B EU-12H) -7 A )
°]E(107mg, 0.431 mm)E AHE3te] BlEZSlo]=2F(15m) S (IR,3R,5R)-2-(tert--5A|7Frd )-2-o}2}u}
o]Alo] Z = [3.1.0]FAF-3-7} -2 4H(80a) (98mg, 0.431 mmo), (R)-N-((-)-1-(3-0}P]=-4-ZF ¢ =5 d)-3-Alo] &

2z d-1-(9gd-4-d) 2 29)-2-v| & Z 2 g-2- 7l o}n}o] = (39¢) (168mg, 0.431 mmol) & WS Al A
(IR,3R,5R)-tert-#&  3-(5-(3-Ato]FRZ2H-1-((-)-1, I-tfo| v & A A olm = )-1-(F 2| d4-Y) 22 I )~
2-Z 29 2R Y7 R )-2-o} & ulo]Alo] F 2 [3.1.0] 8N A-2-7} 22 g o] E(80b) (132mg, 51% &) WA 132
A AEAT: H MR (300 MHz, DNSO-d6) & 9.80 (s, 1H), 8.49 (d, J = 6.0 Hz, 2H), 7.99 - 7.82 (m,
1), 7.32 (d, J = 5.8 Hz, 2l), 7.24 - 7.03 (m, 2H), 5.51 (s, 1H), 4.80 - 4.61 (m, 1H), 1.97 - 1.79 (m,
1H), 1.55 - 1.47 (m, 1H), 1.44 - 1.37 (m, 3H), 1.26 (s, 9H), 1.13 (s, 9H), 1.03 - 0.84 (m, 4H), 0.70 -

0.56 (m, 2H). 0.41 - 0.29 (m, 2H), -0.02 - -0.12 (m, 2H); NS (ES) 599.7 (M+1). 621.7 (MNa); %3+ 34
[aly=(-) 30.0 [0.08, MeOH].

2o

Al-2: (IR,3R,5R)-N-(5-((+)-1-o}m| te-3-Ato] F R EZ A -1-(I] 2T -4- ) T2 )-2-ZF 2 27| d )-2-o} 2}
APl R [3.1.0] S A-3-75 2ofwlo] & (80c) o] Al 2=

=)

< % 23 HC1(0.033me, 1.102 mmo))S AFg-3ke] ol&h-(10m) % (IR,3R,5R)-tert-Hd 3-(5-(3-Alo] E =
L-1-((-)-1,1-tpe|uEd e d Aot 2)-1-(F g d-4-¢) 229 )-2-FF 2 29 d 7Hit 2 Y ) -2- o} 2ufo] AL o]
3.1.013)A-2-7} =2 g o] E(80b) (132mg, 0.220 mmo) S ¥HS-A]7]ar vba] wkg-A 49 G7 60l 71 A1E vle}
A2 B AAE A ORIRRN (D Iof s Aol FR IR ALl F- ) )

S 2 d)-2-o}zu}o] Ao F 2 [3.1.0] N AF-3-F}E ~o}ulo] = (80¢) (111mg, 0.224 mmol, 100% &) G4td
g nARA AR, oA Frkel AA glo] TR WAl AREE AT H NMR (300 MHz, DMSO-
d6) & 10.63 (s, 2H), 9.74 (s, 2H), 9.02 - 8.76 (m, 3H), 7.81 - 7.68 (m, 3H), 7.48 - 7.30 (m, 2H),
4.78 (s, 1), 3.37 (s, 2H), 2.75 - 2.55 (m, 2H), 2.18 (d, J = 10.8 Hz, 1H), 1.84 - 1.72 (m, 1H), 1.22
(d, J =7.2Hz, 1), 0.87 (d, J = 7.3 Hz, 1), 0.73 (d, J = 20.9 Hz, 2H), 0.39 (d, ] = 7.8 Hz, 2H),

0.04 (s, 20); “FNIR (282 MHz, DMSO) & -122.43; MS (ES+) 395.5 (M+1); &8t 34 [aly = (+) 6.67

el [«

NIM rflo HU U’

o

rulo

[0.09, MeOH].

SHA-3: (IR, 3R,5R)-N3-(5-((+)-1-0}u] m-3-Alo] F 2 Z 2 A -1-(F & d4-A) T2 )-2-Z=2 ¢ 2 ¥ d)-N2-(5-F
27238 d-2-9)-2-0}xupo] Alo] F & [3.1.0] S AL-2 3-tho] 7} ~o}ulo] = (80d) ¢ Al %

521 139 &A 39 71AE wed 22 Ao wEkA BAEE(76mg, 0.551 mmo)S FVIEA ARESH B EE)
SOl =2 FE(10ml) T A7) @A 20014 2oz (1R, 3R,5R)-N-(5-((+)-1-o}n] =-3-Alo]| F 2 X 2 A -1-(J] 2] -4~
)T F)-2-ZF 2 2 d)-2-o}A Hlo]ALo] E & [3.1.0] A AF-3-7} ~olmlo] = (80¢) (49.3mg, 0.198 mmd)E #d

ﬂi
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5-E 2 2y g d-2-U 7l o] E(13b) (49.3mg, 0.198 mmd) o ¥HEA7]|a Z#A] 2 I EvtE gy (dysa
24g, FRZZE Z (MA-80 0-40%2 8o <3 HA o] (IR,3R,5R)-N3-(5-((+)-1-0}u|x=-3-Ale|ZF 22 7~
1-(Fgd-4-d) 22 9)-2-EF 229 d)-N2-(5-F 227 2|t -2- )-2-o}An}o] Alo] 2 [3.1.0] & 4F-2, 3-T}0]

F}s 2 ofuto] = (80d) (52mg, 0.095 muol, 47.8% 8)2 WA ;A=A AFagch H MR (300 Miz, DMSO-ds)

§ 9.77 (s, 1), 9.23 (s, 1), 8.52 - 8.34 (m, 2H), 8.29 (s, 1), 7.98 - 7.72 (m, 31), 7.44 - 7.21 (m,
OH), 7.13 (d, J = 7.3 Hz, 2H), 4.93 (d, J = 11.2 Hz, 1H), 3.83 (s, 1H), 2.68 - 2.55 (m, 1H), 2.45 -
2.30 (m, 1), 2.27 - 2.07 (m, 2H), 1.95 (d, J = 13.3 Hz, 1H), 1.76 - 1.55 (n, 1H), 1.24 (s, 1H), 1.16
- 0.95 (m, 2H), 0.91 - 0.76 (m, 1H), 0.75 - 0.53 (m, 2H), 0.43 - 0.22 (m, 2H), -0.04 - -0.24 (m, 2I);
F MR (282 MHz, DMSO) & -122.43; F NMR (282 MHz, DMSO) & -127.55; MS (ES) 549.6 (W+1); 33 34
[aly = (+) 68.46 [0.26, MeOH].

HkS-2] 81

HsCO, HiCO, H3CO,
[ \ Mel } ) HCI { }
N~COOH T N7 'cooMe T N~ “COOMe
Boc K;COs Boc H
36a (+)- 04 A 81a aib
HyCO HaCQ
O0~OH Os-N3 G
CICO,Et 4 N" “coOMe LIOH N “cooH
- I —— = — HN
|  TEA NaN, e B1b HN"™ Sy o)
== —
© s1c € g4 Q(S 81e QS 81f
" ol
HaCO, H3CQ,
{ ). 0 LYo
et B ot F
- N Hel j;
3% (-)- o] 4 A A HN — HN
= HN’&O HN o 9
=
[N [N
S o il ¥
NH NH,
cl o=5 cl
81g 81h (-0l 42 A

(2R, 4R)-N2-(5-((-)-1-o}u] :=-3-Alo| F 2 X 2 F-1-(I 2| P-4-9) T2 9 )-2-ZF 0 234 )-NI-(5-FZZE] o #l-
2-)-4-H S A9 &2 9 -1, 2-to] 7k ofute] = (81h) o Al

GA-1 (2R, 4R)-1-tert-54 2-wE 4-w|EA TS d-1,2-tlo| 7} A o] E(81la) 9 A=

DMF(30m¢) 3 (2R,4R)-1-(tert-FEA 7R Y)-4-H|EA ¥ Zg -2 7} 24H(36a)(2.45g, 9.99 mmo)&] &M
K;C05(1.381g, 9.99 mmol), CHsI(1.249mé, 19.98 mmo)E H7}3}ar, A2o]x 48A17F F<F nukslar, & (200ml)

2 Et0Ac(100ml) 2 XA AT, 4 =& EtOAc(lOOmE)E FEsta, &3 £7] =& 2(00m), G5E AFs
I, AZRAZILMgS04), A7, AT T FHFAA (CR,4R)-1-tert-F-E 2-v|d 4-v|EA| ¥ E2]d-1,2-T}0]
F}E A g0 E(81a)(2.5g, 9.64 mml, 97%)Z ¥re oAMA Mol A%F APoA ATATH H NMR (300 Miz,
DMSO-ds) & 4.34 - 4.17 (m, 1H), 3.99 - 3.84 (m, 1H), 3.67 - 3.57 (m, 3H), 3.56 - 3.45 (m, 1H), 3.29 -
3.19 (m, 1H), 3.19 - 3.10 (2s, 3H, 3] Mo|AAA), 2.45 - 2.23 (m, 1H), 2.08 - 1.94 (m, 1H), 1.45 -
1.28 (2s, 9H, 3ol =A).

GA-2: (2R, 4R)-HE 4-H5A 9] S d-2-7HE A g o] E(81b) 2] A%

WehE(40me) F (2R,4R)-1-tert-F4 2-vWlE 4-W5A|F S H-1,2-tho] 75 g o] E(8la)(2.4g, 9.26 mml)E
WEke = 3N HCI(9.26m¢, 27.8 mmol)3 HFS A7) BFSA 490 @A 6o Z]AE ule} e 9T Fo

(2R, 4R)-H € 4-H|EA)| 9] S U-2-7} 2 A # o] E(81b)(1.75g, 8.94 mmol, 97% &) 3w uA2ZA AT+
t}; MS (ES+) 160.2 (M+1).

dA-3: 5-FRRE e H-2-7tRd o}zto] =(81d) <] A%
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0CE YZ4E ofAE(2m) ZF 5-FZZE QH:-2-7H524HB81c)(0.5g, 3.08 mmo)e] £ Egolodolrl
(0.471m¢, 3.38 mmol), o8 FEEZO]E(0.325ml, 3.38 mm)S FH7FstiL, 0ColA 1A%F
ofAlo] =3 EH(0.360g, 5.54 mmo)S o] Wk EdEo| FHlsbar, ALElA 0Tl 2417t
o] kg F3ES 50mee] Wl B, CHCl(2 X 40)2 FEsu. @38 #7] 5 (2 X 30) 2 4F=
MAS L, AFA7|L, AL, AFE F SE2AA 5-F22EHA-2-7tRY o}zto]=(81d)(0.35g, 1.866 m
mol, 60.7% &)= WA win A=A AEsc: H NR (300 Miz, CDCls,) & 7.67 (d, 1H), 6.99 (d, 1H).

CHA-4: (2R, 4R)-HE 1-(5-FZZE] S HA-2-U TR A )4-wEA 3] S -2-7HE 2 g o] E(81e) o] A=

A T S-FERIEEe#M-2-7tHd  o}bxFo]=(81d)(0.35g, 1.866 mm)<9] &NE 100ToAM 247
shar, Ao g WzhAl7)a, tolER2ue(15m) 5 (2R,4R)-HE 4-vEAT E2d-2-7H5 A g o] E
.365g, 1.866 mml) Z I (0.754ml, 9.33 mmol)sﬂ [ds Hrslgleh. o] Wk EFES A4 164
Rketa E(50m)oll Rar, EElE FASE HelEEREdWE(2 x 3m) o & }(;i . ol Z 22
ste], A= AHs, AxzA7L O#JM 713, WEF F EFAAT. dojR FAE T A2vE
v [de] 7 24g, 3t T MeOH- EtOAc(9 1) 0 WA 100%=2 &2l s FAAA (2R,4R)—Uﬂ%‘ 1-(5-2=2
S A-2-A 7Pt ) -4-m| EA| ] FE d-2-7H A F o] E(Ble) B He &AM LEARA AF3ATHO. 24g,

.753 mmol, 40.4% &), I MR (300 MHz, DMSO-ds) & 9.78 (s, 1H), 6.77 (d, J = 4.1 Hz, 1H), 6.39 (d, J

x=
[¢)

ol
=

mﬂ

mﬂmlo
(AU N O A 7

Mool ot o L wi
o

_Eg“.jmlorﬁl’am&—(m

=
5

= 4.1 Hz, 1), 4.52 (d, J = 8.4 Hz, 1H), 4.01 (s, 1H), 3.61 (s, 4H), 3.49 - 3.38 (m, 1H), 3.17 (s,
3), 2.35 - 2.11 (m, 2H); MS (ESt) 341.2 (MNa), MS (ES-) 317.3 (M-1).

HA-5: (2R, 4R)-1-(5-E 2 ZE] Q M -2-U FIu} R & )-4-v| EA 9] S T -2-FH =2 2H(81f) o] A =

331 (81f)2 WHg-2] 54 ©hA 3o 7| AlE Aapol| whEhA A2elA E(3m) F LiOH(0.018g, 0.753 mmd)E AM&
stel  THRFGGM) 5 (R4R)-HE 1-(5-ZF22E#l-2-d 7R Y )-4-vEA ¥ S d-2-7} 52 gl o E
(81e)(0.24g, 0.753 mmo)e] 7Fa3lell 93] Axste] $aY Foll (2R, 4R)-1-(5-S 2 ZE] M -2-L 7R Y)-
4= EZ A ¥ Z 2 -2-7H 2 AH(81F) (0.205g, 0.673 mmol, 89% T8&)S A WA =M AFsATH NS(ESH)
305.4 (M+1), 327.4 (M+Na), MS(ES-) 303.3 (M-1).

A -6: (2R, 4R)-N1-(5-E 22 E] 2 3-2-U)-N2-(5-(3-Alo] 22 2 2F-1-((R)-1, I-tfe| W Dol D A H o} &= )~
(A R-4-D) L2 A)-2-FF 2 23 d) -4~ 54 9] S F-1, 2-tho] 7H 2ofto] = 81g) o] A%

e 8lge W& 19 ©A 109 V1Al whek e whE Bl YA 231E o] &aA (2R, 4R)-1-(5-F 2 ZE
A-2-A 7ML Q) -4-v| 5 A] 9] E 2] T -2-7F5 A4 811) (0. 1g, 0.328 mmol), (R)-N-((-)-1-(3-o}7|m-4-EF 02
Ad)-3-Atel R L2 A -1-(VHH-4-) TR ) -2-v D L2 F-2-d F ofw}o] = (3%e) (0.128g, 0.328 mmal) H o]
g 2-9| BEAIF = A-1(2H)-7HE A 0] E(0.089g, 0.361 mma) 258 AlZste] ZejAl 2yl AzvtE ey (Hest
A 12g, 3AE T 0-100% 9:1 olE opAlE|o] E/mgke = &e])ol g AA Foll (2R,4R)-N1-(5-S2Z=F| @H-2-
2)-N2-(5-(3-Abe] FZZ R D -1-((R)-1, 1-thol M B A R opr] = )-1-(F 2 F-4-) T2 2 )-2-FF @ 2ol )-

4-v| EA) ¥ =2 d-1,2-T}o] 7FE 2olufo] = (81g) (0.037g, 0.055 mmdl, 16.67% &) 3| mA2A AFe

1= H MR (300 MHz, DMSO-ds) & 9.88 (s, 1H), 9.51 (s, 1H), 8.56 (d, J = 5.5 Hz, 2H), 7.88 (d, J=7.4

N
T

o

2
e

Hz, 1), 7.45 (d, J =5.4 Hz, 2H), 7.19 (q, J = 10.8, 9.8 Hz, 2H), 6.78 (d, J = 4.1 Hz, 1), 6.44 (d,
J=4.1Hz, 1), 5.62 (s, 1), 4.57 - 4.46 (m, 1), 4.15 - 4.01 (m, 1H), 3.75 - 3.62 (m, 1H), 3.62 -
3.48 (m, 1H), 3.21 (s, 3H), 2.66 - 2.53 (m, 3H), 2.16 - 2.04 (m, 1H), 1.14 (s, 9H), 1.01 - 0.78 (m,
2H), 0.72 - 0.56 (m, 1H), 0.41 - 0.28 (m, 2H), -0.04 - -0.14 (m, 2H); MS (ESt+) 676.6 (M+1), 698.6
(M+Na) .

GA-7: (2R, 4R)-N2-(5-((-)-1-0}H| =-3-Ale]| E2 2 2 A-1-(FU-4-I) X2 H)-2-Z 2 ¢ 2 d)-NI-(5-F =2
ZEH-2-)-4-HEA T E2T-1,2-T}o] FHE 2 obmlo] = (81h) o] Al

WERE-(3ml) 5 (2R,4R)-N1-(5-F 2 ZE| 2 3-2-U)-N2-(5-(3-Ate| FRZ 2 H-1-((R)-1, 1-tlo] H d o &l A H o}
E)-1-(FEd-4-Y) T 20)-2-FEF L= ) -4-m EA 9 E 2 -1, 2-T}o] FHE 2~ o o] = (81g) (0.03g, 0.044
mmol) & HEH-(0.074me, 0.222 mmol) = 3N HCIS WhSA]7)3L, w8 49 oA 6ol 7|4 nie} 2o 93y 2
AA Fo] (2R, 4R)-N2-(5-((-)-1-o}m=-3-Alo| F 2T 2 -1-(Igdd-4-A) T2 L)-2-ZF 2 29 d)-NI-(5-F
ZREQM-2-)—4-W| EA I S gl-1,2-t} o] 7} ~o}ulo] = (81h) (0.015g, 0.026 mmdl, 59.1% F&)S WA 13
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2A AF3dh; I NR (300 MHz, DMSO-ds) & 9.86 (s, 1H), 9.46 (s, 1H), 8.44 (d, J = 4.9 Hz, 2H),

7.85 (d, J=7.3 Hz, 1H), 7.39 - 7.31 (m, 2H), 7.23 - 7.10 (m, 2H), 6.78 (dd, J = 4.1, 1.3 Hz, 1H),
6.44 (dd, J = 4.2, 1.3 Hz, 1H), 4.51 (dd, J = 9.2, 3.7 Hz, 1H), 4.06 (d, J = 5.7 Hz, 1H), 3.69 (dd, J
= 10.5, 5.4 Hz, 1H), 3.53 (s, 1H), 3.20 (s, 3H), 2.25 (m, 6H), 1.17 - 0.92 (m, 2H), 0.72 - 0.56 (m,
1), 0.41 - 0.30 (m, 2H), -0.04 - -0.10 (m, 2H); MS 572.6 (M+1); 570.5 (M-1); 333 3A [aly = ()

27.42 [0.175, MeOH].

il
<©NN

(8]
\NH /\

NHy-. N

82a (+)-0] g 2 A

(2R, 4R)-N-(5-(~(+)-1-0}P| ;e-3-Ato] FR T2 F-1-( 2] 4~ TR A)-2-FF0 2 5 d )-1- (-2 F-6-7h2
)4 54 5] S ¥1-2-7H3 2xofvho] = (82a) €] A%

DMF(3.0m¢) & (2R,4R)-N-(3-(1-o}n|x-3-Alo]ZF 2 T2 H-1-(Jgd-4-L)Z 223 d)-4-HEA I S -2-7}
B xotubo] =(75d)(0.2g, 0.4Immo) 2] &<%ol DIPEA(0.3me); HATU(0.15g, 0.4Immol) = 1H-QE-6-7H344¢
(0.72g, 0.37 mmo)& #H7FslSich. o] Whg EFES A2dA FEN wnksta, EU0m)E W FAA7]AL,
old ofAHCIE(2 x 40ml)E FEIIUTH. 7] T& ot dFE MHE L, AXRATIAL, AFAA7|AL 2EaL
Az Y= IT T FFAAT. o /e ZHAl 29 AzErtEad 9 (desbAa 12g, old ofAlHOlE
% 0-10% == &)l o3 GAAIA (2R, 4R)-N-(5-(-(+)-1-o}"]| =-3-Alo] R X 2 I -1-(F g d-4-¥) 2=
A)-2-EF2AE)-1-(I-Q1 =-6-7t R d ) -4-m| A &2 T -2-7H 2olmfo] =(82a) (0.02g, 10% F&)E WA
LA ZA AEHAT; H NR (300 MHz, DMSO-d;) & 11.32 (s, 1H), 9.64 (s, 1H), 8.50 - 8.36 (m, 2H),

7.96 (s, 1H), 7.71 - 7.41 (m, 3H), 7.41 - 7.29 (m, 2H), 7.19 (m, 3H), 6.48 (s, 1H), 4.84 - 4.66 (m,
1H), 4.09 - 3.88 (m, 1H), 3.88 - 3.68 (m, 1H), 3.68 - 3.50 (m, 1H), 3.20 (s, 3H), 2.37 - 2.06 (m, 4H),
2.06 - 1.85 (m, 1H), 1.02 (m, 2H), 0.64 (m, 1H), 0.34 (m, 2H), -0.03 - -0.14 (m, 2H); MS (ES+) 556.7
(M+1), 578.6 (M+Na), MS (ES-) 554.6 (M-1); & A [aly = (+) 54.19 [0.155, MeOH].

Hhg-2] 83
) -0,
K3 o) F,
i Y
H 5 F
- F N N 'f
N HO' HN
Ho pn 4 o
Cl
—_— 4 v 3
7z HATU NH NHi__ N
NHE N DIPEA
75d 83a (+)-o| & A

(2R, 4R)-N-(5-((+)-1-o}n]| =-3-Alo]| EF 2 X 2 A-1- (T U-4-) T2 H)-2-ZF 2 2 ¥ d)-1-(3-F 2 2-1H-A =-
6-7tid) -4~ EA| 9] E 2] -2-F}H5 ~obvlo]| = (83a) 9] Al

WhS-2 820 Z1AE wuiel 7+ A xpoll whEbaA DIPEA(0.3mé); HATU(0.15g, 0.41 mml) 2 3-F==2-1H-QAE-6-7}
B22H0.72g, 0.37 mmol) < AH-8-3}o] DMF(3.0m¢) =
(2R, 4R)-N-(3-(1-o}n| =-3-Ato] F 2 X 2 A-1-(3] g ¥ ~4-U) T 2 3 ) 9| d ) -4-¥| EA| 9] Z 2] Tl -2-7}- 5 2o} m}o] = (75
d)(0.2g, 0.41 muo)E WHEAIA (2R, 4R)-N-(5-((+)-1-0}7| .e-3-Ato| ER2 2 2 H-1-(FHd-4-Y) Z=2F)-2-FF
L 2HE)-1-(3-F2E-1H-1E-6-7tRd)-4-w EA| 7 F & I -2-7HT ~olnfo] = (83a) (0.05g, 28% &) WA
A=A Awsrde: B NR (300 Miz, DNSO-ds) & 11.61 (s, 1H), 9.66 (s, 1H), 8.44 (d, J = 5.2 Hz,

2H), 7.97 (d, J=7.6 Hz, 1H), 7.68 (d, J=5.4 Hz, 2H), 7.54 (d, J = 8.4 Hz, 1H), 7.37 (m, 3H), 7.16
(d, J=7.8Hz, 20), 4.75 (t, J = 6.9 Hz, 1), 3.99 (m, 2H), 3.76 (m, 1H), 3.65 - 3.49 (m, 1H), 3.19
(s, 30), 2.32 - 2.09 (m, 4H), 2.06 - 1.87 (m, 1H), 1.13 - 0.92 (m, 2H), 0.71 - 0.56 (m, 1H), 0.42 -
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[1062]
[1063]

[1064]

[1065]

[1066]
[1067]

[1068]

SS50l 10-2696432

0.25 (m, 2H), -0.02 - =0.13 (m, 2H); F NMR (282 MHz, DMSO-d;) & -128.16; MS (ES+) 590.7 (M+1), 612.6
(M+Na), MS(ES-) 588.6 (M-1); 233 ¥ [a]lp = (+) 51.43 [0.21, MeOH].

e 84

—0Q

i—-j O
e Q F

N‘ HO
H o HN

7 EDCI, HOBt
NHi N DIPEA
75d 84a (+)o] J Az

(2R, 4R)-N-(5-((+)-1-0}n| 1=-3-Ato] 2 2 9 -1-(F 2] ¥ -4-Q) T2 H)-2-Z 7 0 25 )-1-(3-0}n| m—4-F 2
ZHl2d)-4-v| FA Y E 2] -2-7H5 2otvho] = (84a) o] A%

Whe2) s2el ZlE wksh e Aape] webA DIPEACO.7me, 3.99 mml); EDCI(0.197g, 1.275 mmdl),
HOBt (0.195g, 1.275 mml) 2 3-obu]:e—4-F =2 M 24H(0.184g, 1.064 mio)S A&-3He] DUF(5.0m) % (2R,4R)-
N-(3-(1-}v] re-3-Aho] F 2 3 2 8- 1-(] 2] ¥l-4-91) X 2 2) 3] d )~4-v] 5 4|31 S ] ©l-2-7} 2 2o} mh o] = (754) (0. 44
g, 0.852 moDE WESAIA (2R, 4R)-N-(5-((+)-1-opr]m-3-Ato] 2R 2 -1-(T 2 H-4-) T2 F)-2-ZF 0 &
Ad)-1-(3-ob] e-4-F 22 2 ) ~4-m| 5 A ] E 2] I -2-7H5 2~0bufo] =(84a) (0.06g, 12% &)E WA 1A
=4 AFsTH H MR (300 Miz, DNSO-di) & 9.64 (s, 1H), 8.53 - 8.37 (m, 2H), 7.97 (d, J = 7.7 Hz,

M), 7.42 - 7.32 (m, 2H), 7.25 (d, J = 8.2 Hz, 1), 7.15 (d, J = 7.9 Hz, 2H), 6.98 (d, J = 2.0 Hz,
1), 6.72 (dd, J = 8.2, 1.9 Hz, 1), 5.57 (s, 2H), 4.69 (t, J = 7.7 Hz, 1H), 4.05 - 3.90 (m, 1H), 3.80
- 3.65 (m, 1), 3.54 - 3.41 (m, 1H), 3.20 (s, 3H), 2.35 - 2.10 (m, 5H), 2.00 - 1.84 (m, 1H), 1.12 -

0.89 (m, 2H), 0.72 - 0.52 (m, 1H), 0.34 (d, J = 7.6 Hz, 2H), -0.07 (s, 2H); F NMR (282 MHz, DMSO-ds)
§ -128.56; MS (ES+) 589.8 (M#Na), MS (ES-) 601.7 (M+Cl); &3t 3d [al, = (+) 57.23 [0.325, MeOH].

Hhg-2) 85
—Q
.—Q -
/ Q G o
bl
(NS,., 0 e - NH2 N HrL/ F
H HN @A@
F F
_— HN
3 EDCI, HOBt N
NHy N DIPEA N
75d 85a (+)-ol A

(2R, 4R)-N-(5-((+)-1-o}H] =-3-Ale] F 2 2 -1~ (9 2| -4-L) L2 H)-2-FF 2 27 d )-1-(3-0}1]| =~4-FF
e 2Wlzd)-4-wE5A 8 E 2 d-2-7} 5 2~o)ulo] = (85a) o] Az

22 820 Z)Al® uwlel e Axlo]| welx DIPEACO.7me, 3.99 mmol); EDCI(0.198g, 1.276 mmd),
HOBt(0.195g, 1.276 mmol) 2 3-o}u]|:x=—4-ZF 0 2 wlZAH0.165g, 1.064 mmo)E A3} DMF(5.0ml) Z
(2R, 4R)-N-(3-(1-o}n|=-3-Alo] FRZ 2 A -1- (I Fd4-d) T2 ) Fd ) -4-H EA) 3] S U -2-7}2 »o}nfo] = (75
d)(0.44g, 0.852 mm)E WHSAIA (2R, 4R)-N-(5-((+)-1-o}H] =-3-Alo|E2 X 2 H-1-(F g d-4-¢) 22 9)-2-&
Fe2od)-1-(3-ol =-4-FF L2 WX Y )4-WEA I E ] H-2-7}H5 2~ obuto] = (85a) (0.05g, 10.7% T&)& ¥
WAl A2 A2t H NR (300 Mz, DMSO-d;) & 9.61 (s, 1H), 8.52 — 8.38 (m, 2H), 7.98 (s, 1H),
7.48 = 7.29 (m, 2H), 7.23 - 6.92 (m, 4H), 6.73 (s, 1H), 5.30 (s, 2H), 4.76 - 4.60 (m, 1H), 4.06 - 3.87
(m, 1H), 3.80 - 3.64 (m, 1H), 3.58 - 3.34 (m, 1H), 3.20 (s, 3H), 2.37 - 2.10 (m, 5H), 2.03 - 1.82 (m,

1H), 1.11 - 0.90 (m, 2H), 0.73 - 0.53 (m, 1H), 0.42 - 0.25 (m, 2H), -0.03 - -0.16 (m, 2H); F NMR (282
MHz, DMSO-d;) & -128.63, -132.44; MS (ESt) 550.7 (M+1), 572.7 (MtNa), MS (ES-) 548.6 (M-1), 584.5
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[1070]
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[1072]

[1073]

[1074]

[1075]

[1076]

[1077]
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SE=53 10-2696432
HCL); 338t 34d [aly = (+) 55.43 [0.35, MeOH].

Hhg-2) 86

—Q
—Q =
— i (X o
o 0 N
N E - CN H'Nf F
H Hn 0
NC
) HATU 5%l
NHi N DIPEA
75d 86a (+)-o-d 2 A

(2R, 4R)-N-(5-((+)-1-opr=-3-Ato]| SR Z R -1-(I] 2] b -4-) 22 )-2-FF 2 29 )-1-(3-Ato]op il 29 ) -
4~ E A ¥ 28] D -2-7}E 2olubo] = (86a) o] Al %

DIPEA(0.7m¢, 3.99 mmol) = ARl A DMF(10.0me) =
(2R, 4R)-N-(3-(1-o}v]=-3-Ato] G2 T 2 d-1-(J g d-4-d) 2 28) ¥ d ) -4-v| 5 A| 9] Z 2] Tl -2-7H5 2 ofwho] (75
d)(0.7g, 1.355 mmol); HATU(0.772g, 2.032 mmol) % 3-Alo]ob=llZAH(0.25g, 1.693 mmol)S ®¥H$-2] 820 7]AE
2 2o w2} A WS Al A
(2R, 4R)-N-(5-((+)-1-o}m] =-3-Alo] EF 2 Z 2 h-1- (¥ g d-4-) T2 )-2-ZF 2 23 d)-1-(3-Alo]o} =l 2 ) -
4-) = A) 9] Z 2] ¥l -2} olnlo] = (86a) (0.07g, 22.4% &) 3w mAZA ATk H NR (300 Mz,
DMSO- d;) & 9.62 (s, 1H), 8.44 (d, J = 5.7 Hz, 2H), 8.08 (s, 1H), 7.98 (d, J = 7.7 Hz, 1H), 7.94 -
7.80 (m, 3H), 7.69 (t, J = 7.8 Hz, 1H), 7.40 - 7.29 (m, 20), 7.17 (d, J = 9.3 Hz, 2H), 4.82 - 4.65 (m,
1H), 3.99 (t, J =5.7 Hz, 1H), 3.69 (dd, J = 10.5, 5.9 Hz, 1H), 3.55 (dd, J = 10.3, 5.6 Hz, 1H), 3.19
(d, J = 1.1 Hz, 31), 2.33 - 1.90 (m, 5H), 1.13 - 0.93 (m, 2H), 0.64 (s, 1H), 0.34 (d, J = 7.5 Hz, 2H),

-0.07 (s. 2); “F MR (282 MHz, DMSO- ds) & -127.51; NS (ESH) 542.7 (M+1). MS (ES-) 540.7 (M-1),
576.6 (MtC1); 233 3 [alp = (+) 49.70 [0.33, MeOH].

87b (+} o] 44 kll/s\\

(2R, 4R)-1-(6-F 22U Z G -2- A L) -N-(5-((S)-3-Ato] SR Z 2 -1-((R)-1, I-tfol v el D A R o] 1 ) -
1-(A e 9-4-9) 22 9)-2-FF 0 B d)~4-H| 5 A 3 2] d-2-7 otuho] = (@7h) o] Al

SA-1 (2R, 4R)-N-(5-(3-Afol 2= Z 28 -1-((R)-1, 1-telwd e & d ol =) -1-(9] 2] d-4-L ) T2 )-2-ZF 9
23 d)-4-v 5 A 9] E 2 d-2-7H5 ool =(87a) o] Al %

DCM(20me) = (2R,4R)-tert-4-€

2-(5-(3-Ato) 2222 R)-1,1-tholH o & Holr £ )-1-(F 2| d4-4) T2 )-2-FF 2 H 7R )

-4-vWEAIT EFHYd-1-7 ] O] E(75¢)(1g, 1.623 mmol)e] WHtE &olo] TFA(3m)E H7bstar, AoA 3A3F

ek wRksta, WF FHEAA (2R, 4R)-N-(5-(3-Ate] E 2223 -1-((R)-1,1-told e A Ho}m| &£ )-1-

(Fgd-4-d)z=24 FORHH)-4-H A 7 F2 d-2-7HF 2~ofulo] = (@7a) TFAY 1.3gs WA A=A
o

~1~(
Thr e
3lel

-2~
Azstdom, o]z v GAlA i E ALEE T NS (BSH) 517.3 (M+1), MS (ES-) 515.2 (M-1).

v

W

W2 (2R AR)-1-(5-F RS- 1- A E D) N-(5-((+)-3-Afo] 2 E2H-1-((R)-1, 1-To] vl el 2 47
Obv] ) -1-() 2] R4~ ) 2 ) -2- E5- 0 29 W )4 % 4] 9] Z 2] fl-2-7} - so}mlo] E.87b) €] Al

DCM(20me) = (2R,4R)-N-(5-(3-Alo|F2Z 2 I -1-((R)-1, 1-ttojd o e polm & )-1-(I gy —4-U ) T 27 )-
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ZF e 2 d)-4-HEA T E g d-2-FHg 2ofulo] =(87a) (0.7g, 1.355 mmol) 2] mHFE &Mo] N, N-Tho]olo] st
o golql(1.2me, 6.775 mol) S A7Fsta WA, s-F2aUuzgd-1-A3xd F22}o]=(0.354g, 1.355 mmol)
st F7lslith. o] vk EFES ALolA AT ot wwkstal, AF T sFAZT. ol A}
Al 29 aEetEade(de sk, old ofAH olE F 0-2% wWEEE &)l o AAAA (2R,4R)-
1-(6-Z Rz aa-2-94 29)-N-(5-((S)-3-Ato] = Z 29 -1-((R)-1, 1-tlo| M & o P F o}r] 12 )-1-(F] 2] Y -
4-9)2 2 9)-2-ZF 9 29 )-4-W EA| 7 Z 8 -2-7}L A olnlo] E(87h) (0.06g, 6.96%)S 3|WMA TAZA AT

skl I NIR (300 MHz, DMSO-d;) & 9.44 - 9.29 (m, 1H), 8.64 (d, J = 2.0 Hz, 1H), 8.49 (d, J = 5.2

2]

T T

é“.:]-%

=
=
=

ﬂl

Hz, 2H), 8.32 - 8.21 (m, 2H), 8.17 (d, J = 8.7 Hz, 1H), 8.07 - 7.95 (m, 2H), 7.73 (dd, J = 8.8, 2.2
Hz, 1H), 7.45 - 7.33 (m, 2H), 7.25 - 7.11 (m, 2H), 4.39 (dd, J = 9.6, 2.9 Hz, 1H), 3.87 - 3.72 (m,
1), 3.58 (dd, J = 10.5, 2.1 Hz, 1H), 3.11 (s, 3H), 2.34 - 2.07 (m, 3H), 1.97 - 1.77 (m, 1H), 1.36 -

1.14 (m, 9H), 1.10 - 1.03 (m, 3H), 0.93 - 0.59 (m, 2H). 0.49 - 0.26 (m, 2H), -0.01 - -0.10 (m, 2H). F
NMR (282 MHz, DMSO-ds) & -130.08; MS (ESt): 637.7 (M+1, A¥opwlz]e] £24): (ES-) 635.7 (-1, A7o}ul

719l £41), 671.6 (MCl, AFolwlry|e] £4); Fs8t 3ld: [al, = (+) 83.28 [0.305, MeOH].

Aol 88

gy Zelzeel gy A4, A 4 A I Edd digk £ i sgtEe ave 3 1A (Helotz)
v} Z1&AH(DiaPharma Group, Inc.), H]= 2.3}0] 5] 2H A=B A &A])E o]&aA AAHUT. o&
Ao, 2nM ZE AN (MAD A A 2R e E 2] ZAH(Enzyme Research Laboratories), "= Atfouts=9]
A2l E Ao &) 200u0e] HF £42] Ef]2-IC1 &5 (200mM NaCl; 2.5mM CaCly; 50mM E2]2~-HCI,
pll 7.8)o1M & &gel sgt=e] Trkehs wxe &% FolAM 80ul S2302(H-D-Pro-Phe-Arg-p-to] ERotd
Aok 3 Qlstrlol " akglt.

30CeAe] Qo] Foll, Zejadle] 42 vlo]d m9]¢o]B X340(BioTek PowerWave X340) wlo]=a =
ZHolE i (Microplate Reader) (W= WEZEF9 527\ Ale] &A)E o834 0D 405melA F3Ee #
24 FAHYY. dHolHE AlauEE AXE9o|(SigmaPlot  software) (A28l AXE ¢ oJA}M(Systat
Software, Inc.), "= ZHE]EYo}FFo] AT Ao &Al)(4 W A 2E JH)E o] &l EAEHATt. A3
Aol et Kighs A-ZF 4 W2 (Cheng-Prusoff equation)(Biochem. Pharmacol. 1973, 22, 3099)& o]&
&l -3k}l

=l hAE seee EF Zdad] gl WellA 1 vhola=E(ulM) vwke] Kigts Ztev. ¥ 1

I g
2
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SS=50l 10-2696432

¥ 1
2hedEoll diet =44 Kigh.

552 nM 332 Ki (nM 32 Ki (nM
1p =100 17b 50-100 61h <50
2a =100 18b <50 30b 50-100
3a 50-100 18a <50 62¢ <50
4g 50-100 19¢ =100 63g 50-100
Se =100 33d =100 64g <50
6f =100 20h =100 65h <50
6e =100 21d =100 37d <50
Te =100 22b =100 36d =100
8¢ =100 23b 50-100 31i =50
9¢ =100 24b =100 32a <50
10c >100 25h =100 32b =100
11e =100 26h =100 34d <50
13e =100 27b =100 35a 50-100
14h <50 28b =100 66¢ =100
15¢ =100 2% <50 68a <50
l4g =100 30a <50 69a <50
16h =100 60a =100 T2c¢ <50
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