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, g, 9, drdA, 45 38 dRdSARRY AdYEs 0-3710 A&rE Add vdnd

R A, (Ar)ez, (zepd)eb | AlsheAlo]| 227 mi= (C)sto] =2 ul 2] A d) kA 23 E] AeE 1
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2 oukgo] sk kel A, §17] & 19 FjME e oo gty o R FHEEHE o] AFHr):
R OR4
2
R | N OH
R NZ SRsC
I
A7) 2 el A

R 2, 97 EE Ao FRAARTE Aesn;

R gEdtstol ol ag el daiie Aagn, 142 R A8y 2 ®3 0-37]9] &2 ®E 97 A=
X ke ;

R'e olAgud, M2y, sdeud, Jded, peZeld, seadod, seadead, £t &
REEUdRyE AguHm, Aow, ¥R, 47, AU, T4 3
BRI R

| oal, R, R, R, R, R, R 2 AN ¥Edets As x 2]
A7) 2delel e de) Weleh SUHew AE F Atk olsh gol, B wEe nrd Fee] 2

=

=
= =
|2 A= HIV SHAtaA GAlA], HIV Z=ZEolAl oAAl, HIV &3 oAAl, HIV 52 oAA, CCR5
Al, CXCR4 JAA, HIV o} H= s AgAA, 2D HIV Q| 2ehA JAAZFE de== AIDS E== HIV
Az AgEE AR FEF] HJE shtel v AR, % oz HEsHE YA I

ool oY 1@ o
P2 2 e e
(e

o ¥l gejeld, the AlAlE 7 ek (dolutegravir) ol T,

wouwel o geeld, AmH fEFe H8H4 19 SFR Ex oo fHoR HguH: 9L o Bam
S ARl ool BAE Taehs IV 29 ARs] @ Wwel AFET. B Wy @ e,
7] e FEULAE HIV GAMES Al H-REUSAE HIV G0 R AR, HIV E2elela] of
AA, HIV &3+ JAA, HIV 52 AA, CCRS A A, CXCR4 AA|, HIV 2o} = s AAA, L HIV <)
Blozhal oA ZRE AHEE AIDS ER IV 4o Aol A8HE ARA fEDe Ao st ve
AAE Folshs BAS Frhz £gAT. ¥ ougel O Fejeld, the AAE BT el

2 ougel o geleld, T AAE H9H 19 HeE e, setd 19 SR FA6, Ex seta 19
32 olFo] Folwr)

= 2l wE nd g see slE Rk

(8)-2-(3A-F-FA])-2-(4-(4,4-t] |

9332 H-1-9)-5-(2- (4-EF 2.2 A)-1,2,3, 4-H| Ee}eto] E 0] 27 59
~6-91)-2,6-1] ] & 9] €] ©-3-91) oA EAE;
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[0123]
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[0128]
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(8)-2-(32-F-EA])-2-(4- (4, 4-t) WD F F 2 F-1-9)-2,6-t] W & -5-(2- (3~ (E ZF o 2w el & )-1,2,3,4-
HEgsto| =g o) AF md-6-Y) 9 2 P-3-) oA EAL;

(S)-2-(3x-{-EA])-2-(4-(4,4-OHE I H g d-1-2)-2, 6-t W & -5-(2-(3-wW & & )-1,2,3,4-E| ES}3fo| =2
olAFEU-6-4) I U-3-U) oA EAL

(8)-2-(3a-F-ZA])-2-(4-(4 4-t) D F F 2] F-1-9)-2, 6-t] W & -5-(2-(2-W| & & )-1,2,3,4-H| E&}3lo| =2
ol aFEH-6-A) I Hd-3-A) o H EXH

(8)-2-(3a-F-EA])-2-(4-(4 4-t WD F F 2] F-1-2)-2,6-t] W & -5-(2-(4-W| & H)-1,2,3,4-H| Eg}3lo| =2
olAFEU-6-4) T U-3-U) oA EAL

(S)-2-(3xF-H-=A)-2-(4-(4,4-t) W d o ¥ 2] F-1-Y)-5-(2-(3-w| EA A & )-1,2,3,4-H E&slo| = 2o AF 8-
6-4)-2,6-tH g 2] d-3-4 ) o} EAL;

(S)-2-(3A-H-FA] )-2-(4- (4, 4-T v d ) #) g H-1-Y)-5-(2-(3-ZF =Wl d)-1,2,3 4-H Eg}slo| =2 o] 4~ F =™
-6-¢)-2,6-c W e 3 g d-3-¢) o} M ELLS

($)-2-(BA-H-FA)-2-(4-(4,4-v D 9] | 2] -1-2)-2,6- v D-5-(2-(4-(E ZF e 2vd)wld)-1,2,3,4-
HlEgsle| =Rl 27 m-6-9) 7 2] 9-3-d) o EAL:

(8)-2-(32AF-R-EA])-2-(4-(4  4-t) D FH 2 D-1-2)-5-(2-(2-ZF 2. &l d)-1,2,3, 4-HEFsto]| =2 o] AF=d
-6-¢)-2,6-cl W e I g d-3-¢) o} M ELL;

(9)-3-((6-(5-(3A-F-EA (712 H5A]) W E)-4-(4, 4-Td e A d 2| d-1-4)-2,6-t] i & 9] 2] D -3-Y )-3, 4-T] 5} 0]
C2olAFEU-2(1H)-9) W e ) Al 24k,

(S)-2-(5-(2-([1,1'-nlol AL ]-3-2HE)-1,2,3 4-F| Eg}slo| =R o] 2T = H-6-U)-4-(4, 4-T) W & v A 2| < -
1-2)-2,6-t 3] 2| d-3-U) -2~ (3X}-F-E-A] ) o} | EAL;

(8)-2-(3AF-F-5FA)-2-(4-(4 , 4-t] v & F ol 2] I -1-9) -2, 6-H M E-5-(2-(2-(Eg EF e 2 e )M d)-1,2,3,4-
EﬂEE‘ro}"]EE"].Lﬂ #1-6-9) v g H-3-<) opA| EAL;

(28)-2-(32--5A])-2-(4- (4, 4-HmEd ] 7 2| D -1-2)-2, 6-H W & -5-(2-(1-# ol &)-1,2, 3, 4-H| E}slo| ==
olaFEe-6-) v d-3-) oA EAE:

(S)-2-(5-(2-([1,1'-molald |-4-dmE)-1,2,3, 4-H Egsto| =2 o] A F] 5 -6-U )-4-(4 4-t] W ¥ 7| 2] T -
1-9)-2,6-t D 9] g ©-3-)-2-(3A-F-F A oA EAL;

(9)-2-(B3A-F-EA])-2-(4- (4, 4-y I 2] d-1-d)-2, 6-H W & -5-(2-(2-HE-3-(Eg EF e 2v e ) =a)-
1,2,3,4-HEg3lo| =2 o] AF Ed-6-) 9 g d-3-A ) o} A EAL;

(S)-2-(3A-F-EA])-2-(4- (4, 4-y I 2] d-1-d)-2, 6-H W & -5-(2-(4-HE-3- (B EFF 2 2v e ) =a)-
1,2,3,4-HEgslo| B2 ol AFEd-6-9) 3 2 H-3-Q ) o} EAL;

(8)-2-(3x-F-EA])-2-(5-(2-(3,4-t)W &l & )-1,2, 3, 4-E| Eg}8lo]| E 2 o] A 5 -6-Y)-4- (4, 4-T) W & 7] 7] 2]
d-1-¢)-2,6-tHE 9 gl d-3- ) oF A EAH

(S)-2-(3A-H-EFA] )-2-(4-(4,4-T v d 3] H gl H-1-Y)-5-(2-(3-ZF L =-4-meddll & )-1,2,3 4-H Eg s o| =&
o] AFEN-6-U)-2,6-tiW ey Fd-3-Y) o} A EAL;

(9)-2-(3A-F-EA])-2-(5-(2-(2,4-T) & & )-1,2,3,4-H EE} 50| R 0] A F] H3-6-Y )-4-(4,4-T) | & 7] 7] 2]
d-1-)-2,6-t e 9 2| d-3-A ) oL A EAH

(9)-2-(3Z-H-E A )-2-(5-(2-(2,4-T) ZF2 2 2wl A )-1,2,3,4-H Eg}slo]| =R o] 27 Hd-6-2 )-4-(4,4-t] ¥ & 5]
W d-1-9)-2,6-t v & v g ©-3-A ) o} H EXL;

(S)-2-(3x-H-EA)-2-(5-(2-(2,3-=F o 22 )-1,2,3,4-HEFsto| = 2o A F HH-6-YU)-4-(4,4-t)H € 5
2 H-1-U)-2,6-t W E I 2 H-3-d ) o} ELE

(S)-2-(3A-H-5A)-2-(5-(2-(4- 2R 2-3-FF 22 H)-1,2,3 4-H E&}eto] =R o] AT = -6-U)-4-(4,4-1]
w2 e -1-9) -2, 6-H vl 2 9] 2] -3~ ) oM EAES
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(S)-2-(3A-F-EA])-2-(5-(2-(2-F 2 2-6-v &l A )-1,2,3 4-H Eg}slo| =2 o] A F 5 -6-Y)-4-(4,4-T) W &
g d-1-4)-2,6-t e 3 2| d-3-d ) o}l A EXH

(S)-2-(3xF-H-=A)-2-(5-(2-(3-E R 2-4-ZF 2 2Wld)-1,2,3 4-H Ed}slo]| =2 o| A F = H-6-Y )-4-(4,4-T]
ve g d-1-d)-2,6-t w3 g d-3-d ) o} A EAL;

(9)-2-(3A-REA])-2-(4-(4 -0 D H HD-1-9)-5-(2-(4-ZF e 2-2-vEd W d)-1,2, 3, 4-H| Eg}slo| =&
o] AFE-6-9)-2,6-tjWE ] Hd-3-Y) o} EAL;

(9)-2-(3x-H-E A )-2-(5-(2-(3,5-T| ZF 224 )-1,2,3, 4-H Eg}slo| =2 o] A F 5 2-6-2 )-4-(4,4-T] v & 9] 7
g H-1-9)-2,6-t W e 3] 2| ©l-3-U) oL A EALS

(9)-2-(3x-H-E A )-2-(5-(2-(4-(32}-F-e)ul A )-1,2 3, 4-H Eg}slo| =2 o] A F =3 -6-2)-4-(4,4-T) W D T 7|
g H-1-9)-2,6-t e 3] 2| ©1-3-U) oL A EAL;

(8)-2-(3x-F-5A)-2-(5-(2-(3-2 2 2WH)-1,2,3,4-EH| Ee}ato| R 0] £ 7 5 -6-% )-4-(4,4-t] W & 7 | 2 O -
1-¢)-2,6-t e g g d-3-) o} M ELL;

(S)-2-(3AF-H-5FA)-2-(5-(2-(2,5-t 2l & )-1,2,3, 4-H| Eg}oo] =2 0] A7) =5 j1-6-U ) -4-(4,4-t] v & 9] 7 ]
D-1-9)-2,6-t] W E 9 2] F-3-2) oM EAL;

(9)-2-(3A-F-EA])-2-(4-(4,4-t D o A 2] H-1-Y)-5-(2-(2-ZF L Z-6-(Eg ZF o =v e 2 )-1,2,3,4-
HEgslo|m 2ol A7 Ed-6-9)-2,6-T] w23 g d-3-< ) o} | EAL;
(9)-2-(32-2-E1])-2-(5-(2-(3,5-"ZF 2wl d)-1,2,3,4-H| Eg}slo]| =2 o] &
A2 d-1-d)-2,6-t v e ) 2| d-3-A ) o} A EXH

(9)-2-(3A-H-E A )-2-(4-(4,4-T D 9 | 2| P-1-Y)-5-(2-(2-ZF 9 2 -3-(E ZF o = ve w2 )-1,2 3 4-
EﬂEE}o}ﬂEiouﬂ HUA-6-4)-2,6-t e 3| 2| ©1-3-U) oL A EAL;

(9)-2-(3Z-H-E A )-2-(5-(2-(2,6-T) W&l A)-1,2,3,4-E| E&}}o| =R o] 27 HH-6-U )-4-(4,4-T] W & 7] 7 ]
d-1-¢)-2,6-tu g9 2| d-3-4 ) oA EAL;

(8)-2-(3A-F-FA)-2-(4-(4,4-0) ¥ D ¥ o 2] 9-1-2) -2, 6-T] ¥l & -5-(2-(3,4,5- E ZF 2 2)-1,2,3,4-H|
Eg}lato| E R o] 475 d-6-Y) ¥ HH-3-2) o b EL;

j£

EU-6-9)-4-(4,4-T] H & 3]

(9)-2-(3AF-HEA])-2-(5-(2-(2-F R 2-4-ZF 02 A )-1,2 3, 4-H Eg}slo]| =R 0| 275 H-6-YU )-4-(4,4-1
W g g d-1-4)-2,6-t v e 3 g d-3-L) o} 4| E4L;

(S)-2-(3A-H-EFA])-2-(4-(4,4-t v D I 7| 2] H-1-Y )-5-(2-(3-0o]| AZ =M & )-1,2,3 ,4-H E&5lo| = o] 4
EH-6-9)-2,6-tH 2] 2 -3-Y) o} H EAL;

(S)-2-(3x-H-EA)-2-(5-(2-(3,4-0) Z=F o 22 )-1,2,3, 4-HEZsto| = 2o A F HH-6-YU)-4-(4,4-T) v €l 5
2 -1-U)-2,6-tI v E 9 2t -3-A ) o} ELF

(9)-2-(3Z-H-E A )-2-(5-(2-(2,5-T) ZF o 2l & )-1,2,3,4-H E}slo]| =R o] 27 Ha-6- )-4-(4,4-t] v & 5]
W d-1-9)-2,6-t & v g d-3-Q ) o} A EAL

(9)-2-(3x-2-EA])-2-(5-(2-(4-F 2 2-2-ZF o 2wl A)-1,2 3, 4-H Egslo| =2 o] 27| A -6-U )-4-(4,4-T]
W g2 d-1-4)-2,6-t W e I g d-3-U) o} A E4L;

(8)-2-(3x-F-EA])-2-(5-(2-(2,3-T) F =24 )-1,2,3,4-HEgslo| B Z o] A HA-6-U)-4-(4,4-t]w| & 1) 7)
g d-1-¢)-2,6-t e 9 2| d-3-A ) o} A EXH

(S)-2-(32-F-EA)-2-(4-(4,4-t1 WD ¥ g D-1-9)-2,6-t] W & -5-(2-(2,3,4-Eg| ZF .2 4)-1,2,3,4-H|
Eg}lsto| =R o] 47 Ed-6-) ¥ HU-3-2) o b EL;

(9)-2-(3x-F-E A )-2-(5-(2-(5-F 2 2-2-ZF o 2wl 2)-1,2 3 4-HEgslo| =2 o] 2T = -6-U )-4-(4,4-T]
W g g d-1-d4)-2,6-t v e I g d-3-U) o} A ELL;

(S)-2-(3A-F-EA)-2-(5-(2-(3-F22-5-Z2 9 2w )-1,2,3,4-H Ed}slo| =2 o] 27 5 U-6-YU)-4-(4,4-T]
W g g d-1-4)-2,6-t v e 3 g d-3-U) o} A ELL;
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(S)-2-(32F-F-EA])-2-(4-(4 , 4-t) D ) FH 2 D-1-9)-2,6-T] W & -5-(2-(2,3,6-E] ZF o 294 )-1,2,3,4-H
Egslo]l=Ro] AFEd-6-9) 1 g d-3-Y) o} EAL;

(S)-2-(3xF-H-=A)-2-(5-(2-(2-E 2 2-5-ZF 2 2Wld)-1,2,3 4-H Ed}slo| =2 o| A F = H-6-Y )-4-(4,4-T]
eI H 2 d-1-4)-2,6-td e g2 d-3-d ) o} A ELL,

(8)-2-(3A-F-FA)-2-(4-(4,4-t] W DI 7 2] D-1-2)-5-(2-(3-FF L 2-5-w &l d)-1,2,3 4-H Ee}sto| =2
o] 2w l-6-U)-2,6-tl v I 2] ©-3-A) oA EAL;

(8)-2-(3A-F-FA)-2-(4-(4,4-t] W D9 7 2] D-1-2)-5-(2-(5-FF 2 2-2-w &l d)-1,2,3 4-H Ee}sto| =2
ol 475 -6-%)-2,6-t1 v D3 2 A-3-2) oA A

($)-2-(32-F-FA)-2-(5-(2-(2,6-T] EFF . Z-3-wdwl d)-1,2,3 4-H Eg}slo] =R o] 2 7] 5 -6-Y)-4-(4,4-
o g g A 2 d-1-9)-2, 6-vH 2 9] 2] 9-3- ) o pA| A

(S)-2-(3A-F-EA])-2-(4-(4,4-tH DI A & D-1-9)-2,6-T] W[ D-5-(2-(2,4,5-Eg ZF 2 d)-1,2,3,4-H
Egtste] =R o] 27 wd-6-U) 3 2 U-3- ) oA EXL:

(8)-2-(3x-F-E 1] )-2-(5-(2-(2,6-T) ZF o 2wl & )-1,2,3,4-HEg o] EZo]| A F HA-6-Y)-4-(4,4-t] ¥ & 1)
A2 d-1-d)-2,6-t e 3] 2| d-3-d ) o} A EXF

($)-2- (33455 2])-2-(4- (4, 4-T] v 3 ) 2] ©1-1-21) -5~ (2-(2-FF o 2-6-v W 2)-1,2,3,4-¥| Eefsfo] = 2
o] 2:7) 35 91-6-91)-2,6-C] ¥ & 7] 2] €1-3-% ) ob A B2

($)-2-(32-F-5FA)-2-(4-(4 4-vm & 9] ol 2] D -1-¢)-2, 6-t W & -5-(2-(2-m E-5-(Ed| S F e 2 e ) d) -
1,2,3 4-HEZslo| =2 o] 27 E-6-) 9 g d-3-) o P EAH

(S)-2-(B3H-F-EA)-2-(5-(2-(2,4-HF 22 H)-1,2,3,4-H Egso| 20| 27 5 HU-6-Y ) -4-(4,4-T] v & 3 ¥
29-1-9)-2,6-t] W D 9] 2 d-3-d) op A BT

(8)-2-(3A- -5 A)-2-(4-(4, 4~ W D 9 # 2] W -1-9)-5-(2-(2-EF L 2-3-v &l 2)-1,2,3, 4-EH| Eg}5lo| ==
o] & wwl-6-U)-2,6-t] v ¥ 2] ©-3-A) oA EAL;

(8)-2-(32-F-5A)-2-(5-(2-(2-2 22 H)-1,2,3 4-H| Eg}slo] =R o] 27351 -6-U)-4-(4,4-t] M & 3] 5] 2] A -
1-9)-2,6-H v & 9] 2] -3~ op A EAL;

(8)-2-(32-F-5A)-2-(5-(2-(4-2 22 H)-1,2,3 4-H| Eg}slo] =R o] 27351 -6-U)-4-(4,4-t] | & 3] 7 2] A -
1-9)-2,6-0 w2 v 2] -3-<d ) op A B4k

(9)-2-(32-R-E4])-2-(4-(4, -t ] H D-1-9)-2,6-t) W & -5-(2-(2,4,6-E Wl 24 )-1,2,3 4-H E}
slolE 2ol A7 Ed-6-9) 92 H-3-A ) o} A EAL;

(8)-2-(32F=4-5A1)-2-(4-(4 4-T | ] o 2 -1-90)-2, 6-H M 2 -5-(2-(2,4,6-Ed] & F 2. 22 )-1,2,3,4-H]
Egtatol E o] 27 Ed-6-) I Z d-3-) oA EAL;

(9)-2-(3A-F-EA)-2-(4-(4, 4~ D I H 2| 1 -1-Y)-5-(2-(4-o]| A2 2 AWl H)-1,2,3,4-H E&}lo| =2 o] 12 7]
57-6-90)-2,6-0] M &9 ¢ ©-3-21) opA =2

(8)-2-(B3AF-F-5A)-2-(4- (4, 4-t] v & 9] | 2] I -1-9 ) -5-(2-(4-ol Bl &)-1,2,3 4-H| Eg}slo] =R o] ) = |-
6-)-2,6-t e ) 2] d-3- ) ok M EAL;

(S)-2-(3A-F-FA])-2-(5-(2-(3-Alo}e=ill A )-1,2, 3, 4-B| Eg}sto]| =2 o] A7 5 -6-U)-4-(4,4-t] v & 3| 7 2] €l -
1-9)-2, 60w D v 2] -3-<d ) op A B4k

(8)-2-(3x-F-E A )-2-(5-(2-(2-Al o} =¥l A )-1,2,3, 4-H| Eg}slo| E R o] AF HA-6-Y )-4-(4,4-T) W & 9] 7| g] P -
1-2)-2,6-H vl ¥ 2l d-3-<d) opA B

(8)-2-(3A-HF-F 2] )-2-(5-(2-(5-A| o} =-2-5F 2. 2l A )-1,2,3,4-H EFslo| =2 0] A F| =5 -6-Y)-4-(4,4-T
W g2 d-1-9)-2,6-t v e I 2| d-3-U) o} A ELL;

(8)-2-(3x-F-E 1] )-2-(5-(2-(4-A o} =¥l A )-1,2, 3, 4-H EF}slo| EZ o] AF HA-6-Y)-4-(4,4-T)H e F F) g D
-1-9)-2,6-t e ) 2 d-3-d ) o kM EAL;
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[0171] (S)-2-(3x}-H-E A )-2-(5-(2-(4-A| o} =-2-m| Wl & )-1, 2, 3, 4-H Eg}slo]| = 2 o] A F 5 H-6-Y)-4-(4,4-T] v &
g d-1-9)-2,6-t e v g P-3-A) o} EAL;

[0172] (8)-2- (3255 )=2-(4-(4,4-T i D] A 2] - 1-2)-5-(2-(5-FF L Z-2-(E FF L 2 d)wl d)-1,2,3,4-
HEgteto] = ol 47 E5d-6-9)-2,6-t1 M @3 2] d-3-) op A EAL;

[0173] ($)-2-(3A-2E2])-2-(4-(4 4-v DA H Y D-1-9)-5-(2-(4-SF 2 2-3-(E ZF e 2re)w2)-1,2,3 4-
HEZlslo] mR o] A F E-6-2U)-2,6-tiW ey g d-3-Y ) of A EAL;

[0174] (9)-2-(3A-2E2])-2-(4-(4 4-vH DA H Y D-1-9)-5-(2-(3-ZF e B2-5-(E ZF e 2re)w2)-1,2,3 4-
HEglslo] mR o] A F Ed-6-2U)-2,6-tiW ey g d-3-Y ) o} A EAL;

[0175] (8)-2-(32A-R-EA])-2-(4-(4 4-T D F FH B D-1-9)-5-(2-(4-ZF e 22— (Eg ZF e g ue)w=)-1,2,3 4-
HEgsto| =R o] AF md-6-Y)-2,6-t W g1 g d-3-U ) o} M| EAL;

[0176] (9)-2-(3A-2E2])-2-(4-(4 4-v DA H Y D-1-9)-5-(2-(2-ZF e B2-5-(E ZF e 2re)w2)-1,2,3 4-
HEgsto| =R o] AF md-6-Y)-2,6-t W g 1 g d-3-U ) o} M| EAL;

[0177] (S)-2-(3x-H-EA)-2-(4-(4,4-T) W E o H g H-1-¥)-5-(2-(4-ZF 2 2-3-w &l F)-1,2,3, 4-H EFsto| = 2
o] AFEA-6-29)-2,6-tjWE ] Fd-3-Y) op A EAL;

[0178] (S9)-2-(3A-REA])-2-(4-(4, -0 D H H D-1-9)-5-(2-(4-ZF 2. =-2, 3-UvEwl d)-1,2, 3, 4-E| E2}5} o]
CRo|AFEH-6-2U)-2,6-tiW ey g d-3-U) oA EAL;

[0179] (9)-2-(3A-F-EA])-2-(5-(2-(2,3-U| ZF 0. 2-4-v&dul @ )-1,2,3, 4-H Egslo| =2 o) AFA 5 -6-Y)-4-(4,4-
O E g d-1-24)-2,6-tjW e 3 Z d-3- ) oA EAL;

[0180] (9)-2-(3A-H-E A )-2-(4-(4,4-T W & 9] 7 2] PF-1-)-5-(2-(2-ZF o 2-5-wewl & )-1,2,3 4-H Egslo| =2
ol AT EU-6-4)-2,6-Hu I d-3-L) o} A ELL;

[0181] (9)-2-(32-HF-FA)-2-(4-(4 4-t WL I o 2| D -1-U)-5-(2-(4-FF 2L 2-3,5-1 v &l 2 )-1,2, 3, 4-H| E&}5}o]
CRolAFEH-6-2U)-2,6-tiW ey g d-3-U) oA EAL;

[0182] (S)-2-(3A-H-FA] )-2-(5-(2-(3,4-t] ZF . =-5-H&dul @ )-1,2,3 4-H Egslo| =R o] A =U-6-YU )-4-(4,4-
O E g d-1-24)-2,6-tW e 3 Z d-3-U ) oA EAL;

[0183] (9)-2-(3A-R-E1])-2-(4-(4 , 4-v DI Y D-1-D)-5-(2-(2-0] A~ Z 2 2 )-1,2,3 4-H Ee} o] =2 o] 2 F)
EH-6-9)-2,6-H ¥ 2 9-3-2) oA EAL

[0184] (S)-2-(3x-F-EA))-2-(4- (4, 4-vH g d H ) d-1-Y)-2,6-t) & -5-(2-(2,4,5-EgHEw d)-1,2,3,4-H EZ}
slol =g o] A Eel-6-9) 7 g ¥-3-2) o} A EAL;

[0185] (9)-2-(3Z-H-E A )-2-(5-(2-(3,5-T) W&l A)-1,2,3,4-E| E&}}o| ER o] 27 EH-6-U )-4-(4,4-T v & 7] 7 ]
-1-9)-2,6-t e 3] 2| ©1-3-U) oL A EALS

[0186] (9)-2-(3Z-F-E A )-2-(5-(2-(2,3-T) W&l 4)-1,2,3,4-B| E&}lo| ER o] 27 W-6-U )-4-(4,4-T v & 7] 7 g
d-1-9)-2, 6~ rl ¥ 2] -3~ <) oA EAL;

[0187] (9)-2-(3A-F-EA])-2-(5-(2-(3-(3x-F-e)M = )-1,2,3,4-H EE} o] TR o] 2 F] =3 -6-YU )-4-(4,4-T] W & 7] 7]
2 H-1-9)-2,6-H D v 2] i -3-<d ) oA Bk

[0188] (S)-2-(3AF-F-EA)-2-(4-(4, 4-t) D F] | 2] I -1-9)-5-(2-(3-ZEF L Z-2-v gl d)-1,2,3 4-H Eg}slo] =&
o] &AFEA-6-9U)-2,6-tiW ey Fd-3-Y) o} EAL;

[0189] (9)-2-(3A-REA])-2-(5-(2-(2,5-TZF L 2-4-HEAHH)-1,2,3 4-H Ee}lo| 20| 2 F = -6-YU )-4-
(4,4-drE v A d-1-d)-2,6-tr & v gl d-3-L ) o} A EXF;

[0190] (9)-2-(3A-REA])-2-(5-(2-(2,6-UZF L 2-4-HEAH2H)-1,2,3 4-H Ee}slo] =2 o] 2 F = -6-YU )-4-
(4,4-t1W g9 H ) H-1-9)-2,6-t] W D T 2] T1-3-< ) o} | EAL;

[0191] ($)-2-(5-(2-(2-(MALA])-3,5-T) F 2 2Wd)-1,2,3,4-FHl Egslo| =& o] AF 5 -6-2)-4-(4,4-T) H & 9 H g o

~1-91)-2, 6-7] ] & 9 2] §1-3-21)-2-(32h- 3B A oL A E AL
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

SIHS31 10-2018-0032649

(S)-2-(3A-H-FA] )-2-(5-(2-(4,5-H ZF L 2-2-"|EA W A )-1,2 3 4-H EE}s}o| =2 o] 2 F| 5 -6-Y )-4-
A

)-1
(4,4-0rE A g d-1-9)-2,6-tH & v 2] 9-3-2 ) o} A| EAF;
(9)-2-(3A-H-E A )-2-(5-(2-(2,3-T| ZF 0. 2-6-wW EA Wl & )-1
(4,4-0HE A g d-1-9)-2,6-tH & v 2] Q-3-2 ) o} A| EAF;
(9)-2-(3A-F-EA))-2-(4-(4,4-t) i & 1) 5] 2] P -1-Y ) -5-(2-(2-(2-3}o| EEA| o EA ¥l A )-1, 2 3, 4-B| E&}5}o]
CRo|AFEH-6-2U)-2,6-tiW ey g d-3-YU) ol A EAL;

12,3, 4-F| Eg}alo] 2 o] ] el -6-2 )-4-

(9)-2-(32F- -5 A])-2-(5-(2-(2,4-T) ZF 9. 2-6-0] S A M H)-1,2,3, 4-v| Etalo] = 2 o] 7] 5 0 -6-% ) -4~
(4,4-t)H D 9] 5 2] 9-1-9)-2, 6-t] W D 3] 2] T -3-d ) op A EAL;
(S)-2-(3x-H-EA])-2-(5-(2-(2,4-T) ZF 2 Z-6-0| EA| 2 )-1,2,3 4-H Eg}slo]| =2 o) 2T =H-6-Y)-4-(4,4-
O d gy d-1-9)-2,6-tjW e 3 g d-3- ) o} EAL;

(S)-2-(3x-{-EA])-2-(5-(2-(2,3-1 ZF 2 2-4-1|EA 2 )-1,2,3 4-H Eg}slo]| =2 o] 2 =H-6-Y)-4-(4,4-
e gy g d-1-d)-2,6-t vy g d-3-d ) o} | EAL;

(9)-2-(3A-F-EA])-2-(5-(2-(2,6-T ZF Q. 2-3-WEA WA )-1,2,3 4-HEF3so]| =2 0] A F H5H-6-Y)-4-
(4,4~ v A g d-1-2)-2,6-t] ¥ & 7] 2] Y -3-2 ) o} | EAF;

(S)-2-(3A-H-ZA] )-2-(5-(2-(4-F 2 Z2-2-ZF L Z-5-HEA| WA )-1,2,3 4-E| ET}slo| B2 o) A F =H-6-U ) -4~
(4,4~ v A g d-1-2)-2,6-t] ¥ & 7] 2] Y -3-2 ) o} | EAF;

(S)-2-(3A-HEA])-2-(5-(2-(2,4-T) ZF 2 2-5-H|EA W2 )-1,2,3 4-H| Eg}slo| =2 o| A7 & -6-Y )-4-
(4,4~ v A g d-1-2)-2,6-t] ¥ & 7] 2] Y -3-2 ) o} | EAF;

(S)-2-(3AF-F-EA)-2-(5-(2-(3,5-T| FF L Z-4- S A2 )-1,2,3,4-H Eg}slo] =2 o] 27 = -6-% ) -4~
(4,4-vvE vy H g d-1-d)-2,6-t] D3] ] -3- ) o} | EAF;

(S)-2-(3A-F-EA])-2-(4-(4 -y I o 2] d-1-d)-2,6-H W& -5-(2-(2,3,5-E EF 2. 2817 )-1,2,3,4-H|
Eg}lato| E R 0] 475 d-6-) ¥ HH-3-2) o P EL;

(S)-2-(3A-H-EA])-2-(4-(4,4-T) W Do F g F-1-Y )-5-(2-(3-ZF 2. 2-4-1| EA W A )-1,2, 3, 4-H| ET} 5l o] =
ZolaFEH-6-U)-2,6-trE g 2| d-3-A ) o} A EXH;

(9)-2-(3A-F-EA])-2-(4-(4 4~ o) A 2] P -1-Y)-5-(2-(2-W| ZA|-3-(Eg ZF e =va)il 2 )-1,2,3,4-H]
Eglslo]| =R o] AFEH-6-U)-2,6-t M E 3] 2] J-3- ) o} N EAL;

(9)-2-(3AF-H-EA])-2-(5-(2-(5-F R 2-2-H| Z A & )-1,2 3 4-H| Eg} o] =R 0] A7 5 H-6-YU )-4-(4, 4-1) |
gy g d-1-2)-2,6-tiW ey g d-3-Y) oA EAL;
(9)-2-(3A-EA])-2-(5-(2-(3-F 2 2-5-H| =] 2
gy g d-1-2)-2,6-tim ey g d-3-Y) oA EAL;

(9)-2-(3A-F-EA)-2-(4-(4,4-t D ¥ A 2] d-1-U)-5-(2-(4-ZF 2 2-3-v| EA W )-1,2,3,4-H Eg}3slo| =
2o)AaFEH-6-9)-2,6-tlvE ¥ g d-3- ) o} A EAL;

)-1,2,3,4-H Egslo]| =2 o] AFHA-6-Y)-4-(4,4-T] 1)

(8)-2-(3A-F-F A )-2-(4-(4,4-Od e 2| d-1-4)-2,6-t & -5-(2-(4~(EZ ZF 22 v EA )Wl A ) -
1,2,3,4-HEg3lo| =2 o] AFEd-6-) 9 g H-3-L ) oA EAL;

(9)-2- (33455 A1) -2~ (4- (4, 4-T] A & 31 ) 2] W1-1-91)-5-(2-(3-o HAI W1 4)-1,2,3, 4-B| E &} 5}o] = o] &o7) im0l
6-%1)-2,6-C] &3 2 el -3-2) ) oA E A

(9)-2-(3A-REA])-2-(5-(2-(3-FR2A4-(EZZF 2 2WEA)WA)-1,2,3, 4-H Eg}slo]| =R o] A F 5 -6-Y ) -
4-(4 4-OHE A g d-1-9)-2 6~ Hd 3 2 ¥-3- ) oA EAF;

(9)-2-(3BA-F-EA])-2-(5-(2-(4~ (U ZZQ 2 EA])-2-Z2 ¢ 2wl A)-1,2,3, 4 HEgso| ER2 o] A7 E=d-6-Y)-
4-(4,4-0rE v H g d-1-9)-2,6-trl e v 2] d-3-A ) o} A EXF;

(8)-2-(3A-F-F 2] )-2-(5-(2-(2,6-U ZF L 2-4-H|EA| W H )-1,2,3,4-H EZS|o| 20| A7 EH-6-Y )-4-
(4, 4-vvE vy H 2 d-1-d)-2,6-t v d ¥ g d-3- ) o} | EAL
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

SIHES 10-2018-0032649
(8)-2-(32-FFA)-2-(5-(2-(2,4-T & F L 2-6-m5A W H)-1,2,3 4-H Ed}sle] =2 o] A F =5 1-6-Y ) -4-
(4,4~ v A g d-1-2)-2,6-t] v & ] 2] Y -3-2 ) o} | EAF;
(9)-2-(3A-RE2])-2-(4-(4, -0 DI H HD-1-9)-5-(2-(3-ZF L 24— (EYZF 2 =) 2 )-
1,2,3,4-FlEgslo| =R o] A FET-6-2)-2,6-t W E 3] 2] J-3-Q ) o} A EAL;
(8)-2-(32-F-5FA])-2-(4-(4,4-0) WD I 9 & H-1-Y ) -5-(2-(2-H FA -4~ (EE &
Ed}ato] =2 0] 27 u7l-6-Y)-2,6-tI M E I 2] tl-3-Y) oA EAT;

e =re)wlz)-1,2,3,4-H]

u

($)-2-(3A-RE1])-2-(4-(4,4-vH DI H Y D-1-2)-2, 6-t) WD -5-(2-(3-(EZ ZF L 2 =) 2 )-
1,2,3,4-HlEg}slo| =& o] AFEd-6-9) 3 gl d-3- ) o} | EAF;
(8)-2-(3A=-5A])-2-(4-(4, 4-T v D 9] o] 2] D -1-2) -5-(2-(3-&F 2. 2-5-(E
1,2,3 4-H Eg}slo]| =2 o] A A =H-6-9)-2,6-t W e 3] 2] J-3- ) o} A EAL;

AC)
i
e
to
ffl
=2
S
>

q{_]z])_

($)-2-(BA-H-5FA)-2-(4-(4,4-H v DI | 2] D -1-2)-5-(2-(3-H| 52 -5-(E EF e 2 e)wld)-1,2,3,4-H
Eglsle| =R o] 47w -6-U)-2,6-tI v 3 2] d-3-2) op N EAF;

($)-2-(3A-HFA)-2-(5-(2-(3-F 225 (EYEF 2 S5A)MA)-1,2,3, 4-H Egtso| == o] 47 51 -6-U)-
4-(4,4-t) v 9 d 2] 9 -1-9)-2, 6-t) M D o 2] -3 ) op M EA:

(S)-2-(3A-HEA])-2-(5-(2-(2- (U ZF Q2 W ZE AWM A )-1,2,3 4-H EZ}lo| =2 o] 2 7] 5 -6-2U )-4-(4,4-1]
W g2 d-1-d)-2,6-t W e I 2 d-3-L) o} 4| E4L;

($)-2-(334-F-5A))-2-(4-(4, 4-T) W D 9] ] 2] W -1-91 )~5-(2-(2-EF 0 2-6-W| B A W1 )-1,2,3, 4- B Eg}-3po] =
o] 7] Ee-6-2)-2,6-T) W Y3 2] ¥-3-2 ) ob A Eak;

($)-2-(3%h-F-EA] )-2-(4- (4, 4-T) | D 7 ol 2] ©l-1-20 )-5-(2-(2-ZF- 2. 2-5-w| ZA Wl d)-1,2,3,4-E| Ee}5ho] =
20| 2:7) 5 2-6-9)-2, 6-) v & 3 2] 9-3-1 ) o4 =t

(8)-2-(3A- -5 A)-2-(4-(4, 4~ W D 9 # 2] W -1-9)-5-(2-(4-EF L 2-2-v| 5A 1A )-1,2, 3, 4-H E&}alo] =
Zolad]=wH-6-)-2,6-t ¥ e 9-3-2) oA EAL;

(S)-2-(3A-H-FA] )-2-(5-(2-(3- (] ZF 22 H|EA)Hl A )-1,2, 3, 4-H Eg}slo| =R o] A F & -6-YU )-4-(4,4-1]
Ao d-1-9)-2,6-t vl E 2] 2] d-3-d) oA EAE;

(9)-2-(3A-F-EA])-2-(4- (4, 4-T) D 9] o 2] P -1- ) -5-(2-(2-H| A -5-w| il & )-1,2, 3, 4-H E g} Lo = 2 o]
AFEA-6-U)-2,6-0HE v g d-3-A ) o} A EXF;

(8)-2-(3A-F-FA])-2-(4-(4,4-OE A A 2| d-1-Y)-5-(2-(4-ZF L Z2-3-(EF EF L2 EA] )l A )~
1,2,3,4-HEgslo]| = 2o AFmd-6-9)-2,6-tH e ¥ 2] d-3- ) o} A EAL;

A)-1,2,3, 4-HEgsIo| =2 o] AFEd-6-Y) I 2] d-3-Y ) o} A EAF,

($)-2-(3%-F-EA )-2-(4-(4, 4-T) | D 7 3 2] ©1-1-20 )-5-(2-(3-ZF- 2. 2-5-W| ZA Wl d)-1,2,3,4-E| Ee}3ho] =
20] 2735 ¢-6-21)-2,6-T] v & 5 2] -39 o A E 4

(8)=2-(3A-H-FA)=2-(4-(4, 4-T) ¥ 9] A 2 W-1-2) -2, 6- T W -5~ (2- (2~ (E ] EF L 2o 54wl 4)-
1,2,3,4-H Eg}tol =2 o] 475 1-6-U ) 9] 2] -3-U ) oM EAL;

($)-2-(334-F-5A))-2-(4-(4, 4-H W D 9] ] 2] W -1-91 )5~ (2-(5-Z-F @ 2-2-W| B A W) -1,2,3, 4- B E g} 3 o] =
o] 7] E-6-2)-2,6-T) W Y3 2] ¥-3-2 ) obH Eak;

($)-2-(BA=H-5FA)-2-(4-(4, 4-H DI A 2 D-1-2)-2,6-H v D -5-(2-(4-(1,1,2, 2-E| ES}&F 2 2o A )l
A)-1,2,3 4-HEg o] = o]l AT 5-6-U) 9 Fd-3- ) oA ELH

(8)-2-(3AH=-54])-2-(4-(4,4-T] W D3| A 2 D -1-Y)-5-(2- (5o A -2 4-T] EF 2. 2l 4)-1,2, 3, 4-H E 28}
o|ER o 2T EH-6-9)-2,6-T] D3] 2 ©-3-) LA EAL;

(S)-2-(3H-F-EA)-2-(5-(2-(3, 4t F 22 )-1,2,3,4-HEZs o] 20| 27| 5 U-6-Y)-4-(4,4-t] v D ]
2le-1-9)-2,6-H ¥ 2| e -3-<) oA EAL;
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[0234] (S)-2-(3A-F-EA])-2-(5-(2-(2,6-tF 22w H)-1,2,3,4-H Egsto| =2 0] 27 5 H-6-Y)-4-(4,4-T] v D 3] 5]
2d-1-¢)-2, 6-tr e ¥ 2|t -3- ) oM EAL;

[0235] (9)-2-(3AF-H-EA])-2-(5-(2-(2-F 2 2-3-H|ZA|H A )-1,2 3, 4-H| Eg}lo]| =R o] A 5 H-6-Y )-4-(4,4-1) 1|
gy gd-1-9)-2,6-t e g g d-3-U) o} A E4L;

[0236] (S)-2-(3xF-F-=A)-2-(5-(2-(3-E22-2-ZF 2 2Wld)-1,2,3 4-H ET}slo| =2 o| A F =5 H-6-Y )-4-(4,4-T]
e gy gd-1-4)-2,6-t e g g d-3-L) o} 4| E4L;

[0237] (S)-2-(3x-F-EA])-2-(5-(2-(4-Z 2 2-2-Heul 7 )-1, 2,3 4-H Eg o] = 20| A F| = H-6-Y)-4-(4,4-t]H &
g d-1-4)-2,6-t e 3 2| d-3-d ) o}l A EXH

[0238] (9)-2-(3xF-H-=A)-2-(5-(2-(3-E 2 2-4-v &l d)-1,2,3 4-H ET}slo]| =2 o] A F 5 H-6-Y )-4-(4,4-T] W &
g d-1-4)-2,6-t e 3 2l d-3-d ) o} A EXH

[0239] (S)-2-(3x-H-EA)-2-(5-(2-(5-F22-2-v &l )-1,2 3 4-H Eg}lslo| =2 o] A F & -6-Y)-4-(4,4-T) W &
g d-1-4)-2,6-t e ) 2| d-3-d ) o}l A EXH

[0240] (S)-2-(3xF-H-=A)-2-(5-(2-(4-E 2 2-3-v gl d)-1,2,3 4-H ET}slo]| =2 o| A F 5 H-6-Y )-4-(4,4-T] W&
JH g H-1-9)-2,6-t] 2 I 2 -3-Y) o} | EAL;

[0241] (9)-2-(3A-H-E A )-2-(5-(2-(4-F2=2-2 6-T)ZF o 2w 2 )-1,2,3 4-HEgslo]| =2 o] A7 H-6-)-4-
(4,4-vvE vy H g d-1-9)-2,6-t] v D ¥ & d-3-< ) o} | EXL;

[0242] (9)-2-(3A-F-EA])-2-(5-(2-(2-F 2 Z-6-ZF 22 A )-1,2,3,4-E| Eg}elo| =2 o] 27 5 -6-YU )-4-(4,4-T]
W g g d-1-d)-2,6-t v e I g d-3-L) o} 4| E4L;

[0243] (9)-2-(3A-F-EA])-2-(5-(2-(3-F ZZ-4-H| ZA M A )-1,2,3,4-E| E}&}o| =2 0] 27 =W -6-U )-4-(4,4-t] v
gy g d-1-2)-2,6-tiW e o g d-3-) oA EAL;

[0244] (S)-2-(3x-F-EA))-2-(5-(2-(4-F 2 2-3-H|EAHF)-1,2,3,4-H EF}3lo]| =2 o] A F EH-6-Y )-4-(4,4-t]
gy gd-1-d)-2,6-tu e v 2 d-3-A ) o} ELL;

[0245] (9)-2-(3A-F-EA])-2-(4-(4,4-t D ) A 2] d-1-U)-5-(2-(5-0| A Z 2L -2-v| EA Wl )-1,2,3,4-H]| E&}5} 0]
t2olAFEY-6-9)-2,6-T) &I g d-3- ) o} | EAL;

[0246] (9)-2-(3A-F-EA])-2-(4-(4,4-t) D 3] A 2] D -1-Y ) -5-(2-(3-H| EA|-4-w &l H)-1,2,3, 4-E| Eg} sl o] = 2 0]
2FEE-6-9)-2,6-UrE 2 d-3-d ) oA EXH

[0247] (9)-2-(3A-F-EA])-2-(4-(4,4-t) D ¥ A 2] D -1-Y)-5-(2-(4-H| B A -3-w &l F)-1,2,3, 4-E| Eg} sl o] =2 0]
2FEdE-6-U)-2,6-UrE 2 d-3-A ) oA EXH

[0248] (9)-2-(3A-F-EA])-2-(4-(4,4-t] D ¥ A 2] D-1-U)-5-(2-(3-ZF L 2-2-v| EA W )-1,2,3,4-H Eg}slo| =
ZolaFEH-6-U)-2,6-trE g 2| d-3-A ) o} A EXH;

[0249] (S)-2-(3A-H-EFA] )-2-(4-(4,4-T) v D 3] 7| 2] H-1-Y ) -5-(2-(3-0| AZ 2 L -4-v| S A W & )-1,2,3,4-H| E&} 5} 0]
C2olAFEY-6-9)-2,6-T) &1 g U-3- ) o} | EAL;

[0250] (S)-2-(3A-F-EA])-2-(5-(2-(2,4-T ZF 2 2-6-3}o]| == AWl A )-1,2,3 4-H Eg}slo| =2 o| A F| = H-6-Y )-4-
(4, 4-cv g o v g 9 -1-2) -2, 6-t] W D o 2] -3~ ) oM B

[0251] (9)-2-(B3A-F-FA])-2-(5-(2-(2-F 2 2-6-UEA| M2 )-1,2,3 4-H ESIo| 20| 2 A E=H-6-U)-4-(4,4-t] v
gy g d-1-2)-2,6-tiM ey g d-3-) oA EAL;

[0252] (9)-2-(3A-H-EA)-2-(4-(4 4-t M & I A g 9 -1-Y ) -5-(2-(2-Z F QL 2-4-M ZA 1 & )-1,2,3,4-E| E&}8lo] =

2olaFEH-6-U)-2,6-tud ] g d-3-A) o} EXL

[0253] ($)-2-(374-F-FA])-2-(4- (4, 4T ] & 3] 7 2] §1-1-2)) -6~ (2-(4-0] B4 -2, 3-T | D 2)-1,2, 3, 4-F E 2} o] =
o] a7 E e -6-2)-2,6-T W& 3 2] 9-3-2) oL A =4

[0254] (9)-2- (33— F- B AD)-2-(4-(4, 4-] ¥ & 9] 3 2] §1-1-20) -5 (2- (4~ H A2, 5-T] W M A)-1,2, 3, 4-H E}a}o] =
2o 7B A-6-9)-2,6-1) v © ] 2] ¥-3-21 oA E AL
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[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

SIHES 10-2018-0032649
(9)-2-(3A-F-EA])-2-(4-(4,4-T) D 9] #| 2] P1-1- )-5-(2-(4-o| EA ¥l & )-1, 2,3, 4-H| E}slo] =R o] A F] = -
6-4)-2,6-tmd ] 2] Hd-3-4 ) o} EAL;

(9)-2-(32F- 15 A])-2-(4-(4, 4-T) o & 3] 3| 2] D -1-9)-5-(2-(4-0] 2 L2 EA ¥ )-1,2, 3, 4-E] E&}ao] =2 o] &
FAE=d-6-9)-2,6-tr e 2| d-3-d ) o} N EAL;

(S)-2-(3A-H-FA] )-2-(4-(4,4-t v d I 7| 2| I-1-Y ) -5-(2-(2-W| HA|-5-(EY S F o =2 e )W & )-1,2,3,4-H]
EgslolER o) AFEa-6-9)-2,6-T W e 3 2] g-3-Y ) o} A EAL

(9)-2-(3A-F-5A)-2-(4-(4,4-T1 M D A 2] D -1-2)-5-(2-(2-0] LR Z AW A)-1,2,3,4-F| Eg}lo] =20 &
FAEd-6-9)-2,6-td e 2| d-3-d ) o} N EAL;

($)-2-(32}-2-EA])-2-(4-(4,4-T)W D F H g D-1-Y ) -5-(2-(2-0]| AR EA| M & )-1,2,3,4-H Egslo]| =2 o] & F
EH-6-U)-2,6-tH 23] d-3-L) o} H EAL;

(9)-2-(3A-F-5A)-2-(4-(4,4-T1 M D9 2] D -1-2)-5-(2-(3-0] LR Z AW A)-1,2,3,4-F| Eg}lo| =20 &
A=d-6-U)-2,6-trE ) 2| d-3-A) o} A EXH;

(S)-2-(3H-F-EA)-2-(5-(2- (A &ZR-6-U W& )-1,2,3,4-E| Eg}8l o] E 2 o] 2 7] 58 -6-U ) -4~ (4, 4-T] | & 3] o]
2l e-1-9)-2,6-t e ¥ 2| H-3-<) oA EAL;

(S)-2-(3A-H-EA])-2-(5-(2-((2,3-Hslo] =2 Z[b][1,4] ] ZA1-6-L) W & )-1,2,3,4-E| E&}5lo]| =2 0] & T
EH-6-U)-4-(4,4-tv A Fd-1-d)-2,6-t i D ¥ 2] ©d-3-Y ) o} A EAL;

($)-2-(5-(2-(3,4-H A (T ZF 2 2| AWl A )-1,2,3, 4-H| Ee}slo] = 2 0] 2735 A-6-U)~4-(4, 4-t] v D 7] ] 2]
©-1-9)-2,6-H v & ¥ 2] ©-3-9) -2- (32 -5 A oA B4

(S)-2-(3A-H-EA])-2-(5-(2-((2,3-Hslo] =2 Z[b][1,4] ] SA-5-A) W& )-1,2,3,4-E| E}5lo]| =2 0] & T
EH-6-U)-4-(4,4-tr A g d-1-d)-2,6-t] i D 3] 2] ©d-3- ) o} A EAL;

(S)-2-(3xF-FEA)-2-(4-(4,4-O)W D 5 2 H-1-2 ) -5-(2-(2-ZF L 2-6-7 KA A )-1,2,3 4-H| Eg}slo| =
ZolaFEH-6-U)-2,6-trE ) 2| d-3-A ) o} A EXH;

($)-2-(3A-RE1])-2-(4-(4,4-v DI | D-1-)-5-(2-(4-0| AT 2 ZA]-2 6-T)m & wl & )-1,2,3,4-E| E}
dlol =R ol 4 Ed-6-U)-2,6-t v ey 2] e-3-U ) o EAL;

($)-2-(3A-F-5A1)-2-(5-(2-(3,4-T &l 2 )-1,2,3, 4-H Eg}slo] = 2 o] 427 5 W -6~ )~4-(4,4-T] W D 7] 7] 2]
H-1-9)-2,6-H v e a2 9-3-<) opA EAL;

(9)-2-(3X}-H-E A )-2-(5-(2-(4-(1-A|obeALo] FR T 2 )W A)-1,2,3,4- 8] Ee}ato] = 2 0] 47 =2 -6-2 )-4-
(4,4-t1H g9 A 2 d-1-9)-2,6-t] ¥ D 9] 2| I -3- ) oA EAF;

(8)-2-(32-3-EX) )-2-(4-(4, 4-T v 2 9 2] W -1-91)-2, 6-] W D -5-(2-(4- (= D & Al A)-1,2, 3, 4-¥] E &} 5}
o|ER o)A Ed-6-) ¥ 2 d-3-) oA EAL;

(9)-2-(3X}-H-EA)-2-(5-(2-(2-Z 2 2-6-w D4 )-1,2,3,4-E| E e} 5lo] =2 0] 27 U -6-2)-4-(4,4-t] v &
)52 9-1-9)-2- i g 9] €] ©1-3-20 ) o A AT

(8)-2-(3AF=-54])-2-(4-(4, 4-t] i D ) | 2 1 -1-9)-2-w & -5-(2-(2-w 2l ) -1, 2, 3, 4-F| Ed}afo] =2 0] 4
FAiEe-6-L) I 2 t-3-L) oA EAL;

(8)-2-(32-F-EA])-2-(5-(2-(2-F 2 2-6-Hdu @ )-1,2,3 4-H Eg} o] EZo| 2 A HH-6-Y)-4-(3,3-t W&
v d-1-9)-2,6-t D] g d-3- ) o} | EAL;

(8)-2-(33p-1-5A])-2-(4-(4, 4-T) ¥ &3] o] ] W12 )-2, 6-T] W] &) -5-(2-(3-W W ¥ 2)-1,2, 3, 4- B &} o] = 2
o) 4] 5 9-6-9) 9 ] ¥1-3-91 ) obH A

($)-2-(3RF-4-%A))-2-(4-(4,4-t] | D 7] o 2] ©1-1-2) -2, 6-T] W &l -5-(2-(2-w| &l 2)-1,2, 3, 4-B| E e} 3o ==
o) 2:7) ¥ ¢1-6-20) 9] 2 Wl-3- ) oA £k

(9)-2-(37F-3-5 A )=2-(4- (4, 4-T) W D3 ) 2] ©1-1-91) -2, 6-C) o -5~ (2-(3-(E 2| S0 2 o)Wl 4)-1,2,3,4-
Bl Eeaho] = 2 o] 47 5 ¥-6-2) 9] 2] ¥-3-2 ) o A EA;
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[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

SIHES 10-2018-0032649
(8)-2-(3A-H-52)-2-(4-(4,4-T W H 2] W-1-)-5-(2-(2-ZF 2. 2 4)-1,2,3 4-F| Ee}afo] = 2 o] 275
-6-¢)-2,6-c e I g d-3-¢) o} M ELLS

(8)-2-(3X}-F-ZA])-2-(4-(4,4-T) M D3] 7 ) ©-1-2)-5-(2-(3-ZF 2 2 D)-1,2,3,4-H E&}3to] =2 0] 27 53
-6-¢)-2,6-cl e I g d-3-¢) o} M ELL;

B

($)-2-(3A-FFA)-2-(5-(2-(3,4-t W&l 2 )-1,2,3 4-EH| E&}slo] 2 0] 427 5 -6-U )-4-(4,4-T] v D ¥ 5] 2]
d-1-%)-2,6-tw g9 2] d-3-4 ) o} EAL;
(S)-2-(BAF-F-EA)-2-(5-(2-(2,4-H EFF 22wl 2)-1,2,3,4-H Eg}slo] =2 o] A7 5 -6-YU)-4-(4,4-T] | & 7]
A d-1-d)-2,6-t e 3] 2| d-3-A ) o} A EXH;
(S)-2-(3AF-F-EA)-2-(5-(2-(2,3-H & F 22l 2)-1,2,3,4-H Eg}slo] =2 o] A7 5 -6-YU)-4-(4,4-T] W & 7]
A d-1-d)-2,6-t e ) 2| d-3-d ) o} A EXF;
(5)-2-(3H-F-5A)-2-(5-(2-(2-2 2 2-6-W g 2)-1,2,3 4-H E&}o] =R 0| 47 50-6-2)-4-(4,4-T] v &
g d-1-4)-2,6-t e 2| d-3-d ) o}l A EXH
(8)-2-(3A-R-EA])-2-(5-(2-(3-FR2A4-ZF o2 4)-1,2,3,4-H Ed}sto] =2 o] 2 F] He-6-Y )-4-(4,4-T)
W g g d-1-d)-2,6-t v e I g d-3-L) o} A E4L;
(8)-2-(3A-H-5A)-2-(4-(4, 4~ M D 9 ol 2] -1-2)-5-(2-(4-FF 2 2-2-w| &l 4)-1,2,3 4-F| Ed}sfo] =2
o] AF EN-6-2U)-2,6-tjWE ] Fd-3-Y) o} A EAL;
(9)-2-(3A-H-FA])-2-(4-(4,4-0] W D 9] H 2] - 1-9)-5-(2-(2-BEF L 2-6-v gl 2)-1,2,3, 4-E| Ed}3lo| = 2
o] AF EN-6-2U)-2,6-tjW ey Fd-3-Y) op A EAL;
(9)-2-(32-RE2])-2-(4-(4 -0 DI H H D-1-9)-5-(2-(4-ZF 2 2-2-W| EAul & )-1,2, 3, 4-E| Eg}5lo]| =
ZolaFEH-6-U)-2,6-trE g 2| d-3-A ) o} A EXH;
(9)-2-(3A-H-FA)-2-(4-(4,4-0] D 9 H 2] - 1-9)-5-(2-(3-BF L. 2-2-v &l 2)-1,2,3, 4-E| E&}3lo| = 2
o] AFEA-6-2U)-2,6-tjW ey Fd-3-Y) oA EAL;
(9)-2-(3A-H-FA])-2-(4-(4,4-0] W D 9 H 2] - 1-9)-5-(2-(5-BF L 2-2-v| A W 2 )-1,2,3, 4-H| E&}dlo] =
ZolaFEH-6-Y)-2,6-tu ey g d-3-A) o} A EL}; H
(8)-2-(32-F-EA])-2-(5-(2-(2-F22-6-Hdu @ )-1,2,3 4-H Eg} o] EZo| 2 A HH-6-Y)-4-(4,4-t] W&
g d-1-d)-2-v g I 2 d-3-d ) oA EAL; H

ol 7R B iy sgEe FAAoR oty 2AHER Fod F U, olE 2AAES X84 A
o shshd 19 s mi olel Sftdom HEME @, % HHOR HEHE VAR TANM, 544
P4 Q/EE HNAS FHT F Ak ARA GFEFE v Qe B4 oS AFHY] 8 BLF Yol
o.ockethow HEHt WAL HE bsd i Zeade 2t BRHon 3AW "Aolt. x4Ee
e, A, 2AA, B EWRG ohye oA Aol A, AYM, R §L PR BE QWA 1A
9 oo FelE PR 2ABS o AN AFH /1%, L 2Bl AWHow AgHE FIA(AE
5o, A¥gA E FE&A) E HEE(AE B0, E ¢ LTS )& AxdY. odE 5o, &3
[Remington's Pharmaceutical Sciences, 17th edition, Mack PublishingCompany, Easton, PA (1985)]& =

Ho AYsEe 1A 2AE 2L £33 9 oF 1 X 1000 FE] W ("mg") e A AES
Z EAA oIty Fojgke] oKX o 1 mg, 10 mg, 100 mg, 250 mg, 500 mg, 2 1000 mgo|T}.
2, g FHEZueda AAe dFHeR AgEHE Y BFY AAg 54 99 WY gz &

4 Autdow A 2w dEYE 9 oF 1-100 2
2 ("mg/mL") o] @] Fol W9 U2 EAFE Zlolnt. Foge] dN- o= 1 mg/mL, 10 mg/mL, 25 mg/mL, 50
mg/mL, % 100 mg/mLolth. UukHoz T2 gy ERulolz A|A 2 AMEEE Al B AlAe
FrAbeh B9l W9 Ul E=A8 Blolth, TA R, o] oF 1-100 mg/mLolTh.

rr
o,
y
2
2
o =
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[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]
[0305]
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FEHAE HIV gHAELE dAAe o ofugb¥(abacavir), TUthxAl(didanosine), <NEZAE
(emtricitabine), #v]H - (lamivudine), ZEFFd(stavudine), E]:=3EH (tenofovir), Z-AJEFWI(zalcitabine),

9 A EB(zidovudine) S EE3IT}

H-FEHd A= HIV 9HALEA AAS o= D d(delavirdine), oldH]dZ(efavirenz), SEZHH
(etrivirine), Ul¥]&}&(nevirapine), ¥ EIB]A(rilpivirine) s ¥ g3tc},

HIV Z2H oAl JAALY o= SZdy(amprenavir), oFEFAIYH (atazanavir), T-FYH(darunavir), 34+
ZH Y (fosamprenavir), <QlEUH (indinavir), =Z3YH(lopinavir), DIUYH(nelfinavir), TJEYH
(ritonavir), AFAUM (saquinavir) %, ElZ& ¥ (tipranavir)S X3H3t),

HIV &3 AAAY o= dFHE =(enfuvirtide) EiE T-12490|t},
HIV 219] AAA¢] o mle}v] = (maraviroc) o] th.

HIV Qe84 JAAe df =FdH 22k (dolutegravir), DBJEZ&}H (elvitegravir), HEE =HEH 18

(raltegravir)E X33},

I~

HIV F2F oA|A| 9] o= Z2~EAMH (fostemsavir)©]Th.

HIV A< dAAL o= sb7] +2E 2EE BMS-9551760] Tt}

wpebA, 7] 714 visk gel, 3 19 SN WA AIDSS ARoIA FEE St olde] AAe xol
ROl AT, dF Sol, X Wl sitEe FEwel ADS Fulelesd, WexdRd, FRAA, =
=, g | E o) A3 Efete] wF A W/EE w=F F olu Al EX &
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[0306]

[0307]

COMPLERA®

097

I/
141 W94
GW 141

OFHIZHE (1592U89)

Hz= A

Tibotec

Gilead

Hoechst/Bayer

Glaxo Wellcome

Glaxo Wellcome

o
oo
ol

HIV Zt9, AIDS, ARC
H-FIYAE JHAtEL

A A)

HIV Z9, ATDS,
ARC; AEZ|AIER, Amu|al,
A B CaZEM

FotolEct ¥e

HIV Z+4g,
AIDS, ARC

H-w2HA =
HQHAPZART)
A

HIV 24,

AIDS, ARC

(Z2E|OFR| AR ) -

HIV Z4,
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[0308]

GW 1592

OFA| Rt

OtA |22 H|

AD-439

AD-519

ofElZH Cimsy

AL-721

[e]3
=

_l?_]
re

K&

2tAFDLOjA

LM 427

Carrington Labs

(Irving, TX)

Burroughs Wellcome

Tanox Biosystems

Tanox Biosystems

Gilead Sciences
Ethigen
(Los Angeles, CA)

Glaxo Wellcome

Adria Laboratories

(Dublin, OH)
Erbamont
(Stamford, CT)

AIDS, ARC
(RT |

ARC

HIV Z+¢, AIDS,

ARC

HIV Ztg, AIDS,

ARC

HIV Z+el, AIDS,

ARC

HIV Z¥
ARC, PGL
HIV 24, AIDS

t=A §3,

WREZHQ HEEl= HIV

ARC
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[0309]

pH =0t mt

o

(¢ QEHEZS

(=
S8AIFI=

2

AR177

HIE}-E &2 2-ddA

CI-1012

A EEH

FHEa MjolE

AtO|ED|Z2Hto| 2| A

Y 224

ANER

UAIZEH

Advanced Biotherapy
Concepts

(Rockyville, MD)

Aronex Pharm

Nat'l Cancer Institute

‘Warner-Lambert

Gilead Science

AJI Pharma USA

MedImmune

Syntex

AIDS, ARC

HIV Zt¢, AIDS,

ARC
AIDS-23 HHY
HIV-1 g

ng
P
Q
2

o3
o)
1]
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[0310]

Ch2 Lt

EC LI

BAEZ MHo|E

ddC

I ENNEL

ddI

O 2 Al 0] Al

DMP-450

Tibotec-J & J

Pharmacia-Upjohn

Ueno Fine Chem.
Ind. Ltd. (Osaka,

Japan)

Hoffman-La Roche

Bristol-Myers Squibb

AVID

(Camden, NJ)

HIV Z'g, AIDS, ARC

Z2H|OtH H|H)

HIV Zd,

AIDS, ARC
(RT YAHH|)

AIDS, ARC, HIV

02
0x

4o
o
b

HIV Zt9Y, AIDS,

ARC

HIV ZH, AIDS,

ARC; AZT/d4T 2 H&

HIV Z# g,

AIDS, ARC
(ZZE|OLX 2 H)
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[0311]

o ma| B =
(DMP 266, SUSTIVA®)
(-)6-2 2 2-4-(S)-

Ato|22zm 2o E| Y-
AS)-EC|ERe2-

0| El-1,4-C| 8}0| E2-
2H-3,1-HI AL RI-

2-2, AEZTR

EL10

Ol EEtHEl

HAIEZEY

GS 840

Bristol Myers Squibb

Elan Corp, PLC

(Gainesville, GA)

Tibotec/ J & J

Smith Kline

Gilead

HIV 2H9d,
AIDS, ARC

(H-FEY2AE RT

24 HIH[)

HIV Z¢

HIV Zt¢, AIDS, ARC
H-mEg A=
ATAEA

S H )

HV #d,
AIDS, ARC

(GEA =S

A )
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HBY097

stolm|a|

ISIS 2922

KNI-272

2foj& g, 3TC
[0312] T

Hoechst Marion

Roussel

VIMRx Pharm.

Triton Biosciences

(Almeda, CA)

QIEJH| & Sciences

Merck

ISIS Pharmaceuticals

Nat'l Cancer Institute

Glaxo Wellcome

HIV 24,
AIDS, ARC
CEEL NS

HMAEA

12

X )

HIV Z+g, AIDS,

ARC

AIDS, 7tZA| 5,

ARC

ARC, AIDS

HIV Z9, AIDS,
ARC, 254
HIV &4, 3+ AZT/ddVddC 9F

g8
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[0313]

2RI

gLt

il 2He

bz

PNU-140690

Bristol-Myers Squibb

Agouron

Pharmaceuticals

Boeheringer

Ingleheim

Novaferon Labs, Inc.

(Akron, OH)

Peninsula Labs

(Belmont, CA)

Astra Pharm.

Products, Inc.

Pharmacia Upjohn

AIDS, ARC

(AEAE A

AXMH); £t AZT 2 HE

CMV 49

HIV ¢,
AIDS, ARC
(Z2H|OHN 2AHA)

HIV Z+ed,
AIDS, ARC

RT AF|F)

HIV A H|

AIDS

CMV 28+ HIV

Z9, 7IEt cMv

F

oN
11

oo
2
oy
1%
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[0314]

2| ELIH

A Lt

AERRE; 4T
CICI5tO| =R B S Al-

Efnf &l

E|=a2tLi

ECIN

Vyrex

Sheffield Med.

Tech (Houston, TX)

Abbott

Hoffmann-

LaRoche

Bristol-Myers Squibb

Boehringer Ingelheim

Glaxo Wellcome

AIDS, ARC
(Z2HIOHH| 24| H)

HIV Zt9, AIDS

HIV Z+,

AIDS, ARC

HIV 29,
AIDS, ARC
(ZE2HOtH 2 A)

HIV Zg,
AIDS, ARC

(Z2H|OLX| 2R Hl)

HIV Zt ¥, AIDS,

ARC

HIV ZtY, AIDS, ARC

(Z2H|OFH| A A)

M4 HSV & CMV

oy
1]
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[0315]

Hl2tE Viratek/ICN

2| |2l (Costa Mesa, CA)
VX-478 Vertex

EAERHI Hoffmann-LaRoche
K| =Rl AZT Glaxo Wellcome

Bzt ClA&ZEA,  Gilead

0O 0|E Y(VIREAD®)

EMTRIVA® Gilead

(Y E2[A|EH]) (FTC)

ol

& HIV

o
L

2, LAS, ARC

HIV Z+¢, AIDS,

ARC

HIV Z+9, AIDS,

ARC, AZT 9} HE

HIV Z+9l, AIDS,

ARC, 7}ZA| S

s

7|Et a¥n HE

HIV Z+g,
AIDS,

(4EALEZS 4 H)

AIDS,

(GEA=2 AHH)
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[0316]

COMBIVIR®

OtHlZHe AlLI0]E

(5= ZIAGEN®)

REYATAZ®

(FE= OFEFAFLEH])

FUZEON®
QIFEHE| =

= T20)

(I:I:i II AF
- Lo

|H

SELZENTRY™

O} 24| 2; (UK 427857)

TRIZIVIR®

GSK

GSK

Bristol-Myers Squibb

Roche / Trimeris

GSK/Vertex

gLt 2

Pfizer

GSK

HIV Z+,
AIDS,

(GHEArmA AX|H)

(GRAEA AR F)

HIV Z¢

AIDs, ZZH|OLH| XX

HIV Z¢

AlDs, HtO|2{2

ao
o

AX A

HIV 29
AlIDs, HFO|2{A I ZE|OtX|

S A

HIV Z¢

AIDs, (CCRS ZEH|, /LS)

HIV Z+¢d

AlDs, 3 72| 22 =THE)
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Sch-417690 (H|A.2|H| &) Schering-Plough

TAK-652

GSK 873140

(ONO-4128)

OlEf| 1kA XA
MK-0518
BHE| 22k

TRUVADA®

OIE| D2k SfF| A
GS917/1TK-303
YH| & 22t

45 %8 e

ATRIPLA®
[0317]

FESTINAVIR®

CMX-157

Takeda

GSK/ONO

Merck

Gilead

Gilead/Japan Tobacco

HIV Z ¥

AIDs, (CCR5 ZEHH|, /U=

HIV Z+¢

AlDs, (CCR5 ZEH|, 7H&3F)

HIV Z+¢

AIDs, (CCR5 2T, 7HLZ)

HIV Z¥

AIDs

Hrzd Claxs4d

=0 0| @ (VIREAD®) 2!
EMTRIVA® (% E 2| A|EfEI)Q
xE

HIV 2%

AIDs

hes

Gilead/Bristol-Myers Squibb H|=ZH C|ATZEA

Oncolys BioPharma

Chimerix

F2dEE HLEHQ|

GSK 1349572
QIE[ 2 2H oA A
TIVICAY®

=5H3g
[0318] -

GSK

Z0iy0|E & (VIREAD®),

EMTRIVA® (2 E 2| A|EFED), L
SUSTIVA® (0f apti] 2t =)o

ESE

HIV ¢4
AIDs

Nes

HIV g

AlDs

N
R

HIV Z+

1)

AlDs
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[0319]

[0320]

CL246,738

FP-21399

#oh e mE

g7
SRR

A2 oIxp

WESap

Wyeth-Ayerst

Pharmacia Upjohn

Carrington Labs, Inc.

(Irving, TX)

Wyeth

Lederle Labs

Fuki ImmunoPharm

Genentech

Genetics Institute

Sandoz

Hoechst-Roussel

AIDS, ARC

AIDS, 7}ZA| 8

CD4+ A|ZQF HIV

-

S AL

ARC, w/TNF

(Y IAF RNt B8

AIDS

AIDS
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[0321]

2 olxt

HIV 3.0{ Y%}

HARI=H|

olE| 2712

IL-2

olE| 2712

Immunex

Schering-Plough

Rorer

Cetus

Hoffman-LaRoche

Immunex

Chiron

Cutter Biological

(Berkeley, CA)

AIDS,
w/AZT 9} HE

AIDS, ARC, HIV,

w/AZT @ H&

AIDS, CD4 M|z 29|

St

A O AIDS,

Ww/AZT 9} B &
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[0322]

IMREG-1

IMREG-2

OlREIE Clo g

CIE[2 7t2HH0|E

n2
H
o

K]
m
i
rhu

1CD4

Imreg

(New Orleans, LA)

Imreg

(New Orleans, LA)

Merieux Institute

Schering Plough

TNI Pharmaceutical

(Chicago, IL)

Ciba-Geigy Corp.

Amgen

Immune Response

Corp.

Genentech

AIDS, 7IZA| 3,

ARC, PGL

AIDS, 7}ZA| £F,

ARC, PGL

AIDS, ARC

FEA 8

o

w/AZT, AIDS

AIDS, ARC

FFEA|

Ho
op

AIDS,

w/AZT 9t H&

g2
18
fo
IE

AIDS, ARC
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[0323]

Alfa 2a

SK&F106528

7t8d T4

E|= gl

Biogen

Hoffman-La Roche

Smith Kline

Immunobiology

Research Institute
(Annandale, NJ)

Genentech

AIDS, ARC

AIDS, ARC

7tZA 8F
AIDS, ARC,

w/AZT 2} H&

HIV 24

ARC,

w/Z 0t QB H 21 He
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[0324] S AA
4=Y Mz g5
Salctoto|Alat Pharmacia Upjohn PCP
EEILIEY
EZALU4E Pfizer AEHEIAHA Y,

2ok

ThA El(Pastille) Squibb Corp. T FiC|ohEo| ofd
L|EFEl mpAg
zLE Merrell Dow PCP
oE=2LE
"Eefojcl LyphoMed PCP X2
O|ME|2U[0|E (Rosemont, IL)
M & IV)
ERHE= urE| 2| of
Egle=g/du} ghetE|2|of
IelEsal Burroughs Wellcome PCP k&

[0325]
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[0326]

[0327]
[0328]

[0329]

[0330]

[0331]

ok

g8
HEto|gl

CPEEETIE

AT2}OFO[Al

EgHEHANOE

Chew2H 4l

MET

o

21zt

O2|E==0[0{El

Fisons Corporation

Rhone-Poulenc

Janssen-Pharm.

‘Warner-Lambert

NeXstar, Sequus

Ortho Pharm. Corp.

SIS

10-2018-0032649

PCP 0f|

AUEAZP|CIS MAF

S| AEERANNS:

AEAHA $01H

PCP

=g o1zt Serono AIDS-ZH A5,
¥% 22 ooz
HAAEE OLAE|O|E Bristol-Myers Squibb W/AIDS &l

NEL S ERtE]

HAEAHE Alza, Smith Kline AIDDS-ZHH AR

TH e Norwich Eaton AIDS &

=R Pharmaceuticals AAF A ZLEOf
7y 4y

B owyge aghEe s ws
Hol ofs) Alzd & o A

=2
(¢}
olAe] Pz Ex W e pEsE, olsh EEEold o Ak,
A A B ANE 2

az L H
o dHE Axdts WHe dAske AL ondn MAE st A2 Aol AgeA] gon, 4
7] ANl W welA Aol AdHelx ghe Ao nFEH oo} shu, AEF AN} olrieh Ww
979 Fzahd, webq 37gel on @ 5 w9l uel b RE Wl 2gEE Ao ondn
WA W ANdel A AgHE oot dwdom g Ropold AgH: weE werh, B wAA 2L Ax

34 8 oz
A AHEEE 89 ofolt theat o] Aeldrh:
N "HATU" &= O-(t-olAPlZEg|o}&-1-¢)-N N N' N'-HE#HWE -2 ANESFOZTE
"MeOH"+= wWlgFEo]al; "Ar"e o}Holil; "TFA"&= EZ|EZFQ ZolAMEAlola; "DMSO"+= tiwEAd

2
FAEO]AL; "h"= AlRFelaL;

Eoln|=o]11;

"rt"E AL B AR AZREHe] AAE) o) "min"S Folil; "EtOAc"E ol
g oAlE| o] Eola; "THF"& EIEZSlo]=2Fgela; "Et,0"E TldE g 2o]a; "DMAP"E 4-t]HE ol =5

glde]x; "DE"E 1,2-tE2 2o go]a; "AN"S oA EYEZHoe|a; "DME"E 1,2-tHE Ao ge]a; "HOBt"&

1-slo| =AM Z Eg|o}E Sto]=dg o] Eo|al; "DIEA"E tlolaX2dodolrlo|t),

ol A AMEEE 548 g ol ohed o] AoHrh: "1 x"w 13]o]al, "2 x"& 238]0]aL, "3 x"& 39
_1—1, uocu% }‘\j&q *‘9:,14:_0]_1—1, uequ% 1—6]_3]: BE_\__; %%E%O]_ﬂ, ugu% 13‘1:'] EJE‘E“ l%ql:éo]jl, umgu% HE]E]:L%] EJE
de|aglsela, "L P Ee "ul"E vhelazelH

Solal, "ml't WelelE ®x g Eela,
= mlol AR S0 3, "N MR Eelan, "mmol" WeElE EE PeEEeli, "atn' thr]e]

5t
rl
K

worr ook
rlo

ke

=)

o,

S
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[0332]

[0333]

[0334]
[0335]

[0336]

[0337]
[0338]

ZIHSd 10-2018-0032649

I, "psi"e AlF °A & FLToli, "conc."v FFEo]LL, "sat" EE "sat'd"v ¥E3lola, "W': EAFH
olaL, "mp"E §HolAL, "ee"vE ASA ZHFHola, "MS" EE "Mass Spec"S AZEE I Mola, "ESI"E H7)E
2oo]esl AEgrgoly, "R'S wEATola, "HRMS'E mEjAT AakREgwolm, "LOMS'E A ARvlE
TPy AREggela, "HPLC'v gk oA ELEU]—E:LEHIqO]l, "RP HPLC"% 94 HPLCelaz, "TLC" Hi=

"tle"E vk gEeEadgyol, "NR"S 3 2y FW O Egyola, " ILES 2 Zbola, "§"& dEO]AL,

= J=%(singl et)O]_ﬂ, "d"= HE(doublet)o]al, "t"& EE]’LE“(trlp t)ola, "q"+= FHE(quartet)
o], "m"& WEIZ (multiplet)o]i, "br'e HE(broad)olil, "Hz'E slEZeli, "q', "B", "R", "S",
"B, H "2 E FHAA % '??1 YA s}stA A olr}.

2 owne Qn sghEe wsA I aoky PHel o3 Axd 5 9

K
= 1

[e)
g2 1

poc|3 IPI’MgCl
" C')H( B Me)S

RN RO H
5 16
R4 RS R4 RS J< R4 .RS J<
N OH +BUOAG/H® 0 R°B(OR), s 9 s
Brmma_;. B A oR® . R 6 OR
| == | Pd
RSN g2 O| & REBM g1~ FNg20 RN RO
i 1-10 -1
RY. RS J<
WFo
oH' 6 H
R s OH
40

PG 4 5 J< RY _RS /l<
R“\N,RSOJ< ] PG RvRo , HN "N o

H ey | : 3 3
Br: | N OR? Y Pd i N OoR® . | N OR
RN R2C 8 RN RO RN Rz
1110 RO’" 1\OR -2 -3
RL RY .R® )( RY RE R J(
@z} N SN o OH N
R N OR} — NN OH
RN g2 RN R2O
Il-4 11-5

FRe AR A4 G ASDS o83 ALk A AW HolAel A AY AzvhEa

s}
Pojoll o3 FAAANA D] FAE el ofs) A=A, B AP AMdA JdgH £3HE HPLC FA= o
S e o] FAS o] 83le] SunfirePrep C18 ODB AH (5 um; 19 B+ 30 X 100 mm) =& Waters Xbridge C18
A5 pM; 19 X 200 =+ 30 X 100 mm) T+ Water Atlantis (5 uM; 19 T+ 30 X 100 mm) Zgol A2 -l
S92 FPEAL}: o)FA A 10 mM NHOACE Zre= 9:19] H0/oMEYEH 9 o]F4F B: A:10 mM NHO0ACE 2t

= 9119 oMAEYUEZ/N0; EE oA Al 0.1% TFAS zZ= 9:19] HO/HIEUEZ 2 o]54 B: A 0.1%
TFAS Zt= 9:19] oRMEYUEZ/N0; EE olFA A 20 mM NHO0AcS Z= E/MeOH(9:1) 2 o]&4F B: 20 ml
NH,OACE ZFE 95:52] MeOH/H:0 B o4 A 0.1% TFAZ zte E/MeOH(9:1) 2 o]%5A4 B 0.1% TFAS zt:=
95:5 MeOH/H0 HEi= ©o]%AF A: 5:95 10-mM HEF oFAHIOIES zH= 5:95 ol EUEZ & ol54 B: 10-ml
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[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

[0345]

[0346]
[0347]

ZIHSd 10-2018-0032649

UEF oMHOEE ZkE 955 cMHEUE

RE Jdx m=2elE 23 (LC) dHolEE SPD-10AV H¥ SPD-20A UV-Vis AZ7]|E AFE3}o] Shimadzu LC-10AS
L LC-20AS A I RvlEIHE Ao 7]=38Fa1, Mass Spectrometry(MS) HlolE= A7) EA =9 LCo| st
Micromass Platforme AFg3sFe] AA3c).

58 HPLCAl 93l AAE =S weS(1.2m) T DMFAlA &]418}aL, Shimadzu LC-8A B+ LC-10A Ab&
S8 A WPLC A28 A8l BAST.

3,6-t]HZ -2, 6-r] e a]t-4-5: 7]A w¥t], T Zwr] 9§77 e 3-9 R.B-FekaAd 2,
O 2 e-4-8(100 g, 812 mmol), CH,C1,(1000 mL) 2 MeOH(120 mL)E FHAIATH. AAdHE A% 24 =&
A gollof] 3x-BuNH,(176 ml, 1665 mmol)S H7}3tal, 5-10C(ES-E)oA FA & sj2rol A WdZtA| 7] AL,
700l A Bry(84 ml, 1624 mmol)E A7}tk A7 ¢u® F, A w2 E AASkAL, A2olA 1.5A3F
EoF wWIGATE. o] %, A%k AMAA FegE ofdA7]aL, Y AolAE oH=(250 nl)® AAHEaL, Hx
A A, WA a2 3 5-fHER-2 -tWEyyd-4-8, dlo]=2H Znlo]=(280.75 g, 776 mmol, 96% I
£)% AFEL, o2 F71 AA glo] e WA A&, H NMR (500 MHz, DMSO-ds) & 12.08 (br.
s., 1), 2.41 (s, 6H). LCMS (M+H) = 281.9.

ors Az BE(72.8 mL, 1.4 mo)E TFEZEWEN(1 L) 2 de-S(100 mL) ¥ 2,6-tdEs] g d-4-2(87
g, 706 mmol) % 4-wWHE=ZE(156 mL, 1.4 mol)®] 7|AIH LR wrte Aq2(Do-& vj2) Lo 60l 4
A 7Y Z2urlE T Hrbe F, A2olA 2A7 e wgkakgitk. LOMSel o3 RUHPE S 7|22 gt F7t
BE( 15 )& #H7Meeh. AAES A7 7]a, ofHE22 Asta, Fsta 1dxAA, 3,5-THERE-
2,6-tWd ¥ 2] H-4-2-(176.8 g, 88%)2 A5t}

3,0-tH2H-4-F2 Z-2 6-r]r/g 72|t Ego"elv(28.8 mL, 206 mmol)& ZFEEZXEE(450 nl) F 3,5-H
BRR-2 6-tEygd-4-2(58 g, 206 mmol) 9 ¥y SAFZe|=(57.7 mb, 619 mmol)e] HA ¥
e & Hrbetar, AeA 1A17F, 1 F 80Tl A 3AIRF St wkelgltt. REES VA RRE EEAY

AF ellA SA FHZAAT. Q¥ TN uA, olF EF
S(200 g)S Agdtar, NaHCO;(E9), 2 IN NaOH &0z FA~H7|
FSA71AL, DOM(2 X 400 mL) o2 &3Pt B3 §715S A2WgS0) A7, FHAZIL, wel A 314

aAF sl AxAA, 3,5-tEHER-4-FEE-2 6-t W E-T 2

=

i, 3h9-2 I (house vacuum), T F
(2x100 mL)F ZH|A]F]3L, 108 SO 9&

UOH

2 F5a9a, oF Awow A
52.74 g(85.16)% AFHATE. el %%gi 3.5 g9 & 5@ AHBL AFSAL. HNR (500 Niz,
CDCl3) 6 2.59 (s, 6H). LCMS (M+H) = 300.0.

cl O
Br X O\/
IN/ 8
ofJE 2-(5-HEZRH-4-FZ2-2 6-0)0E 5 g t]-3-9)-2-L ol Eo]E: 58] A -30To|A THF(50 mL) =
3,5-T)BER-4-F22-2 -t &9 (14.94 g, 49.9 mmol) L Cu(I)BrMe,S(0.513 g, 2.495 mmol)<] =Wk
ok olF, AAME &Y E 308 AA -10C=E 7}

S &0 oM iPrMgCl/THF(26.2 ml, 52.4 mmol)E A 7}3}S]
kS ZolE S 30Tl A" THF(50 mL) 3 olE 2-F2=-

=2
21713, 308 ok wukskit), qw@ 7}
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[0348]
[0349]

[0350]
[0351]

ZIHS3d 10-2018-0032649

2-%2:0bA B0 E(6.14 ml, 54.9 mmol, o1& B3] N2E MEFAPYORMA 55 ok @r)E)o gdor JE
e FE A& SATH A" e EFES 0CR JF2AITIWEA agk(1L.5A17) sk, o] F, Et,0(200

mL)oll #H&kar, 1:1 Z3} Na,C0s/IM NH,CL(3 x 50 mL)&E A= s} YA Z)aL, A3, BE2AA, &
A HAd 2dSs AFEAY. 2.5, 5 D 7.5% EtOAc/HexE o] &3F ZejA] I ERvEHI R WA uHEA g
2-(5-BE2R-4-F22-2 6-tWEau g d-3-9)-2- Lol 0| E(14.37 g, 44.8 mmol, 90% FE)E=
AEsdh. H MR (400 MHz, CDCly) & 4.42 (q, J=7.0 Hz, 2H), 2.76 (s, 3H), 2.46 (s, 3H), 1.41 (t,

h
o
BN
=
[oje]
w2
IS

J=7.2 Hz, 3H). LCMS (M+H) = 322.1.

e  2-(5-HZH-4-(4,4-t]rgH m 2| t-1-)-2,6-t] B d I 2] H-3- )-2-S oA o] E: AL TS
CHsON(40 mL) 3 4,4-vve& o) 2] 91 (1.245 g, 11.00 mmol) ¥ DIEA(3.49 ml, 20.00 mmol)e] &ole] &l 2-
(5-BRR4-F22-2 6-tu ey g d-3-2)-2-5 20k HOE(3.21 g, 10 mol)E H7letdvt. A" 23E
< 7 7hEE 2 wizA(B0T)ol WAtk 22417 F, whE ERFES FHFAVAL, FAES 7M7) 18]H 9 2.5,
5, 7.5 2 10% EtOAc/HexZ o] &3 Z#jA] A=ZwlE @ AHASte], 4 uxzZA oY 2-(5-HZH-4-
(4,4-tE 9 A d-1-2)-2,6-t v & 9] & P9-3-2 ) -2-2 oA H 0] E(2.846 g, 7.16 mmol, 71.6% +&)E Al

Z3%ck. H NIR (500 MHz, CDCly) & 4.37 (q, J=7.1 Hz, 2H), 3.67-2.75 (br.s., 4H), 2.71 (s, 3H), 2.44
(s, 3H), 1.42 (t, J=7.1 Hz, 3H), 1.38 (t, J=5.6 Hz, 4H), 1.00 (s, 6H). LCMS (M+H) = 399.4.

(S)-9g 2-(5-HEX-4-F=22-2 6-t]u g7/ d-3-¢)-2-3}o] EF Aol Ho] E: -35T X FF<M(30 nl)
e 2-(5-H2R-4-(4,4-tHa a2 d-1-¢)-2,6-t W E I 2 d-3-4)-2-F oM E 0] E(2.25 g, 5.66 mmol)
2 (R)-1-"We-3,3-tdatsto|l =2 uZ2[1,2-c][1,3,2] AP E 2(0.314 g, 1.133 mmol)9] mylg Ay
of 10%] A4 50% 7 el SR 2H(1.819 ml, 8.49 mmol)E H7}skglth. ¥ E}ES 1A1Zt A4 -15T=2
13] 7F2A1Z1 &, -15Cel A 2417 &9t WAtk o], EtOAc(100 mL)E 3|MA|71aL, ZFshAl wRkslar,
S THAF RN 23} Na(0;(4 x 25 nl) 2 AH3IAT. F715S Ax2WgS0PA711L, AFHA7L, 55
Al713L, 10, 20 2 25% EtOAc/HexE o] &3+ ZejA] ARntEdgu & AAste], o 10%9] (S)-oE 2-(5-B 2%
-4-F22-2,6-tE | d-3-9)-2-3fo]| EFA oA H | ER 2 9E ke (S)-od 2-(5-HER-4-(4,4-T]H
gy d e d-1-9)-2,6-tI W I 2] d-3-Y)-2-3Fo] = A oA H 0] E(2.2596 g, 5.66 mmol, 100% +&)& #|-33}
k. b A4l glol the @AllA AF&EATh. H NMR (500MHz, CDCly) & 5.71 (d, J=7.3 Hz, 1H), 5.54

(d, J=7.4 Hz, 1H), 4.29 (dq, J=10.8, 7.1 Hz, 1H), 4.16 (dg, J=10.8, 7.1 Hz, 1H), 3.94 - 3.83 (m, 2H),
2.71 (d, J~11.9 Hz, 1H), 2.67 (s, 3H), 2.59 (s, 3H), 2.54 (d, J=12.0 Hz, 1H), 1.71 (td, J=12.7, 4.7
Hz, 1H), 1.62 (td, J=13.0, 4.7 Hz, 1H), 1.42 (dd, J=13.1, 2.2 Hz, 1H), 1.37 (dd, J=12.9, 2.4 Hz, 1H),
1.25 (t, J=7.1 Hz, 3H), 1.09 (s, 3H), 1.04 (s, 3H). LCMS (M+H) = 401.3.
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N =
Br: | N X O~
g, @
(S)-o g 2—(5— H 2 2-4-(4,4-t] i g 5w 2| v]-1-¢ )-2, 6-r] i § u] 2] £]-3- ] )-2-(3Z}-EEZA] ) o} A Ef o] E:

CHC15(100 mL) Z (S)-°l¥ 2-(5-HEX-4-(4 4-tuE o d-1-%)-2,6-t] W e 7 2| d-3-Y ) -2-3} o] =F Al o}
AElO]E(2.45 g, 6.14 mmol) 2 70% HC104(1.054 ml, 12.27 mmol)9] wwtel Ag-yztel A &35S uks

EHA0D)A A2 o) gl 7hag AT 243F § A2 Wi (bath)E A1 ASkAL,

S3ES AR A 2247 Fet wRkelgitt. o] Al A LOMSE 4:19] AAE W sm& YER

o wEhA, AoA] olaRduor EBAZ|A(5R), F7F 24A17 Bk wRkEITh. o], 3} NayC0:(30
mL)Z F3AI7IAL, F715S BYA7)a, FASS (HCL(25 nb) 2 FE3Y. &3 #7152 dxA7|a
(MgS0y), o#AI7]aL, HFA71aL, 5, 10, 15, 20 2 40% EtOAc/hexS o] &3 ZejA] A=vtE 92 AAst
of, A A=A (S)-oE 2-(5-HER-4-(4 4-tIHE I H g d-1-Y)-2,6-t] v D 7] 2 P -3-%)-2- (32 -5
A)oFAEI O] E(2.3074 g, 5.07 mmol, 83% Z=&): H NMR (500 MHz, CDCls) & 6.19 (br. s., 1H), 4.17-4.24

(m, 1H), 4.08-4.14 (m, 1H), 4.04 (dt, J=2.5, 12.1 Hz, 1), 3.51 (dt, J=2.5, 12.1 Hz, 1H), 2.85-2.91
(m, 1H), 2.64 (s, 3H), 2.57-2.62 (m, 1H), 2.55 (s, 3H), 1.55-1.66 (m, 2H), 1.41-1.46 (m, 1H), 1.32-
1.37 (m, 1), 1.21 (s, 9H), 1.20 (t, J=7.2 Hz, 2H), 1.08 (s, 3H), 1.03 (s, 3H). LCMS (M#H) = 457.4;
T3 Ho]A~EZA (S)-dE 2-(5-BEE-4-(4, 4-tv eI g d-1-Y)-2,6-t W e 3] 2| d-3- ) -2-3} o] = FA|
olAlElo] (0.3 g, 0.751 mmol, 12.24% &)S A& vh: LCMS (M+H) = 401.3.

Clj\g/oY

o/Aﬁ;ﬁ? O-FR2-0-SolEo]E: T23-2-2(38.2 nL, 499 mmol)S WZAHI(0TC), DA HAH 24+
g fEF2o)=(101 g, 799 mmol)e] §qo 158 AA Hrista, WSES A2 2.547F 5 wykg
o %, F $HFVE AFA L, UzFe] AFE HCL 727 AAE w7 (HC17F NalHC0s2] E3F &Hd)

o
) oF AR FoF AgaATt. BF $5/1F AAdm, Bohade] &E A2 FF A58

8 EHEAS o 28 -
AAAG, B AlkS FH92 AT w2t 65CTE 7dE) st S0l o AAT F, 2EE 85 WA
95CR FeA7IaL, ARES THAA (F9: ~5 nle] A £2L A7)8%) olhZRd 2-FRE-2-S4
olAHI Ol E 52.62 g(70 %)S AlFstt
cl O
Br: X o\r
| Ao

o]fZiZd 2-(5-HEH-4-FZZ-2 6-0)u g5 2]t-3-9)-2-2 40l o] E: 2] o)A wtads FRgto]
(84 mL, 168 mmol)2] &MS THF(240 mL) T9 3,5-UBRZRA4-FZZ-2 6-tjv &3] (48 g, 160 mmol) 2
T (D) B Rrfol=-trd Aujo]l= ZHE(1.65 g, 8.02 mmol)e] ¥ZAHI(-70T), A4 HAD Lo 2089
A A7t F, ol 60w AAH -10CE 7FHA sk, v EFES AMEi(cannula)E F3 -60Tel
A A E THR(160 mL) 9] o]AZgd 2-F22-2-2 4ol Ho|E(26.6 g, 176 mmol)S 3H3k 1 L RB-Zg
230l F7)a, WEES -10CE 7FEH Al stAA F7he] 2.5A1%F wgkelglth, WHEES o H 2(320 ml) T
10% NH,Cl &H(80 ml)e] EFER s|M3tHA MAAFAY. F71FES 160 mLo] >34%¥ NaHs/10% NHCl &9

(1:1), 952 AFsta, NaSopARAFHG.  wAA AHES 330 g 1SCO A7t A FFEZA ] FHstn
(DM &%), ZA=ZvtE2#HT  2®o]M(chromatography station)& AR&3te]  &E|E= FEI(E - 20%

26.
5
o
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2ol ElClE 40.38 g(76%)E Al
J =6.3 lz,

, 30, 2.47 (s, 3H), 1.40 (d,

EtOAc/FH 2 o222 2-(5-BER-4-F22-2 6-Uvaizd-3-4)-2
CDC13) & 5.28-5.21 (m, 1H), 2.77 (s

23190k, H MR (500 Mz

6H). LCMS (M+H) = 336.04
S

o)
XYY
N ©
o]AZZH 2-(5-BHZRE~4-(4,4-t)r|g I we]Hd-1-)-2,6-0] v g 7 2] t]-3-¢] ) -2~ o} A Ef o] E
Zed 2-(5-HER-4-F2E-2 6-UrEy g d-3-9)-2-F oA H o E(7.2 g, 21.52
EH(15 nl) F9 4,4-vvEa#A2d(2.68 g,
2 wfzhel] FATE. 24417 EF 7FA(75-
2 3] DIEA(3.5 nL,
st Wk &3
i, EFA

oA E

olAhxed

mmol) 2 DIEA(4.13 mL, 23.67 mmol)2] wHbyE LMo ol EY
HAAE Kolo 75°Coﬂ/§1 CJﬂH] 7},0:1
OMNEYUEZ(3 ml) T &

s ek 85TE 7h
Al713L(MgS0,), o A1 7]
MR

[0358]
Az
o] Az e 2-(5-H2H-4-(4,4-v)v| e 3] #H g

[0359]
vEgy
=
23.67 mmol )& iq7}ﬂ9iq. &4
LEE 24N Bt 85TE ASAI AT
2 4 4-tuE g H 2 9(0.27g, 2.4 mmol)S H7Vshar,
A4=(50 mL) = A F3}ar,
0 WA 20%) = A5k
16.53 mmol,
2.71 (s,

(15 mL) =9
FE)E AT
3H), 1.42 - 1.37 (m,

77%
2.41 (s,

78C)e F,
30),

20.04 mmol)
& o H=(100mL) 2 3]Astar, E(100 ml),
71aL, ISCO 120 g JFE 2] X (EtOAc/hex
©-1-9)-2,6-t e 2| 9-3-d)-2-S oA H ]| E(6.8 g,
CDCl3) 6 5.25 - 5.11 (m, 1H), 3.17 (br. s., 4H),
LCMS (M+H) = 413.3

)

(500MHz,
1.00 (s,

ENﬁ
Br j/
T2y 2-(5-HZH-4-(4,4-t)m 8 52| tl-1-Y)-2, 6-0] v g 7] 2] H1-3- )-2-5} 9]
2x2d 2-(5-HEE-4-(4 4-gudddgd-1-4)-2,6-tu e g d-3-U)-2- 4
(R)-1-1gd-3,3-tadAAleto| =2 u Z2[1,2-c][1,3, 2] AR Z(7.5
5o AA -50Col|A AH7letTt
T =] 8t Tk, o] &,
S %_%

6H). ).
LR

10H),
AlopAlE] o] E

i O

[0360]
[0361] (S)-0] 2%
F EF(100 mL) ¢ o]x
. . 18.72 mmol) ¥
mL, 7.50 mmol)¢] A Mo 50% FHH|FTHIG/EFN(6 mL, 28.0 mmol)S
if&%% 1 holl 23 -30CE M3 7F2A17la, 39 Bk W¥ZA7]1(-20CT) A #Ae3it)
EtOAc(100 mL) = 20 mLe] IM Na,CO:2 3 A&}aL, 30% S AHs}A wyksiich.
Hkeko 24 E3}E NayC0s(2 x 25 mL) o= A F 3 &
Hol|~ERZAM AlFgsta, o5 0 WA 40%
Z29 2-(5-B2R-4-(4,4-T)v| € 1] 7
Ve FA FAL ¥

oA EH|O|E(7.7 g
o
84% &
, 1), 5.08

S j3] 15 FoF AHsH
ANEE
, 1), 5.59 (d, J=7.4 Hz
, 2.67 (s, 3H),
1.47 - 1.35 (m

o] I3

E]l.

s 71 &

T(MgS0y), AFJAIZIZL, FFAA ©AGA A%t A=A
ALEshE SYlA AZvtEa ] od] HAS (S)-9]

2 el-1-2)-2, 6-C] v & 7] 7] 9 -3-2) )-2-3}o] = Z Ao} M| B o] E(6.7 g, 15.72 mmol

39k, H NMR (500MHz, CDCly) 8 5.85 (d, J=5.7 Hz

1), 3.98 - 3.88 (m, 1H), 3.88 - 3.78 (m, 1H), 2.76 - 2.68 (m, 1H)

C3), 1.73 (td, J=12.8, 4.8 Hz, 1), 1.65 - 1.59 (m, 1H)

1.17 (d, J=6.1 Hz. 3H), 1.09 (s. 1.04 (s, 3H). LOMS (M) = 414.6

EtOAc/hex&
3H),

|2EZA A

(dt, J=12.5, 6.3 Hz
2.64 - 2.58 (m, 1H), 2.57 (s
, 31,

2H), 1.27 (d, J=6.3 Hz
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(S)-o|xZiZd  2-(5-H 2 H~4-(4,4-0] v &5 2] F-1-2)-2, 6-0] v § 5] 2] {]-3- &) ) -2~ (32}~ F- 5 A] ) o A E O] E::
S22 EH400 nL) Fo] (S)-o]aX 2 2-(5-HRW-4-(4 4-tv D3 d 2 d-1-%)-2,6-t | & 7] 2] d-3- )-
2-3to] =S A ObAIH 0] (6.7 g, 16.21 mmol) % 70% HC10,(2.2 nL, 25.6 mmol)9] ybe W 2 EPES
T ERE(10 )& E3 BEw (bubbling)el 94611 olayddl stag ZaAZT. W
B2 HFHo| UEsta, A 24A7F F 3k

I

J_-l?_
L= FA713, 7] 5 2A7IaL, 4 T& CHCL25 nb) = FZE30v. 3 7] 5& dxA7a
(MgS0,), o #A71aL, FFHAI7]aL, 1SC0 120 g A (EtOAc/hex: 0 WA 40%)ellA gkl (S)-olAL=d 2-
(5-BEE2E-4-(4 4-tr by 2 9-1-0)-2,6-H A D 9] 2] I -3-2)-2-BA-F-F A opAHl o] =(5.43 g, 9.83

mmol, 60.7% )& HAA <<

f

A AFs3l . I NMR (500MHz, CDCl3) 6 6.26 (br. s., 1H), 5.09 - 4.97

(m, 1H), 4.06 (br. s., 1H), 3.51 (br. s., 1H), 2.90 (br. s., 1H), 2.65 (s, 3H), 2.56 (s, 3H), 1.72 -
1.54 (m, 3H), 1.47 (br. s., 1H), 1.37 (br. s., 1H), 1.23 - 1.20 (m, 12H), 1.15 (d, J=6.1 Hz, 3H), 1.09
(br. s., 3H), 1.04 (br. s., 3H). LCMS (M+H) = 471.3.

GQL
Br

6-HE2H-20-(2-FZZ-6-ve il F)-1,2 3 4-HEg}sfo]=Zo]2F = DM (25 mL) ¢ 6-BHEX-1,2,3,4-H
EfslolmR2o) A= (1.25 g, 5.88 mmol)e] &he] DCM (25 mL) =9 2-F2=2-6-vgddl=duslo]= (1.0
g, 6.5 mmol) % 4%54(0%7m,588mm02'ﬂﬂ&@q I %5 2F EolAEA B RS0 =] =
(1.62 g, 7.64 mmol)S H7Isl9ict. E£2FEL 2 1*1 16hr <t wukelty. £35S 52 AAA 7|2 EtOAc

2 FE39Y. 77 F& G AFsa Na2804 Jol A AZA7)3L F533T. A RES EtOAcR ] A2}
of o3 AAlste] 6-HER-2-(2-ZEE-6-vEulAd)-1,2,3, 4-HlEFfslo]=Ro]|aF =Y (1.44 g, 4.11 mmol,
69.8% &) AFEATH LOMS (HH): 350.00, 352.00. 'H NMR (400MHz, DMSO-ds) & 7.32 - 7.14 (m,

Cl

5H), 6.99 (d, J=8.1 Hz, 1H), 3.77 (s, 2H), 3.56 (s, 2H), 2.78 - 2.72 (m, 2H), 2.71 - 2.66 (m, 2H),
2.41 (s, 3H).

F
CC“C@
Br
6-HZH-20-(2-FZ Q0 Z-6-mg g )-1,2 3, 4-EEe}slo] =Zo] 2 =g : B 3ES 6-HER-2-(2-FEE-6-

HeEwd)-1,2,3 4-HEgsto|m2o) A=A s A7 71Ed Ao o A|xsT). 'H NMR (400MHz,
DMSO-dg) & 7.30 - 7.19 (m, 3H), 7.01 (dd, J=17.4, 7.6 Hz, 3H), 3.63 (d, J=2.2 Hz, 2H), 3.52 (s, 2H),
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2.79 - 2.73 (m, 2H), 2.69 - 2.63 (m, 2H), 2.38 (s, 3H). LCMS (M+H) = 336.1

i
O

2-(2-E822-6-vgud)-6-(4,4,5 6-EEclrE-1,5, 2-0) Al H Zel-2-9 )1, 2,3, 4-F| Eg}slo] EZ o] 2 F & ¢
6-HZR-2-(2-F22-6-Wgdul@)-1,2,3, 4-HEFsIo| =20l A7 Ed (1.00 g, 2.85 mmol ),
4,444,555 5" -2EWE-2 2'-1}o](1,3,2-T] SALRET) (1.09 g, 4.28 mmol), Pd(dppf)Cl, (0.209 g,
0.285 mmol) 2 X E}F olAEI0]E (0.840 g, 8.55 mmol)E HWEHE HEoA T2k (10 mL) Fd IHT. =
SHES YA 85TColA 8hr Bk 7Tt EES EtOAcE 3|AMsta, &, A2 A, MgSo, A
oA AXA7|aL FEF3AUTt. IHFES 287 A A-(EtOAc/ A Dol oa) AASte] 2-(2-F22-6-HE
WA)-6-(4,4,5,5-H E&HE-1,3,2-T] LA B ET-2-9)-1,2,3,4-H EFslo| =R o] 27E=d (1.06 g, 2.64
mmol, 93% &)< Al+-3d+dth. 1H NMR (400MHz, CDCls) & 7.57 - 7.51 (m, 2H), 7.23 (d, J=7.6 Hz, 1H),
7.14 - 7.06 (m, 2H), 7.02 (d, J=7.6 Hz, 1H), 3.83 (s, 2H), 3.71 (s, 2H), 2.88 - 2.76 (m, 4H), 2.46 (s,
3H), 1.34 (s, 12H). LCMS (M+H): 398.05.

1.
B’o

\
O

F

2-(2-FF L 2-6-P il )-6-(4,4,5, 5-HEe}rH-1,3,2-L]SAIH ZF¢F-2-¢)-1,2,3,4-H| Eg} e} o] =Z o] 2] &=
g B SR 2-(2-F2E-6-veuld)-6-(4,4,5,5-H EetE-1,3,2-t SA R Z-2-9)-1,2, 3, 4-E| E&}3}
olERo|aFEdel s v 7E® At we 6-HER-2-(2-FF e E-6-vEwlH)-1,2,3 4-H EF} S| =
ZolaF =S AMEste] Alxskqirk. LOMS (MHD) = 382.2.

(S)-91d 2-(5-BRER-4-(4,4-tvEo g d-1-4)-2,6-t A E 9 2 d-3-U)-2-(3Z-F-FA] ) o} M EH| o] EZ HE] ¢
FHA (S)-oE 2-(BA-F-FA])-2-(4-(4,4-t v d ¥ 7 g D-1-9)-2,6-H " E-5-(1,2,3,4-E| Eg}3lo| =2 0| A
E8-6-4)FP-3-A)oIAEH O E  H  (S)-2-(3BA-FFA)-2-(4-(4,4-THEH H 2 d-1-Y)-2,6-T] | E-5-
(1,2,3,4-HEZso| =20 A A EU-6-Y) ¥ FP-3-Y) oM EALY] A =x:

E,\j QJ< U1 goc.
Br- |\ A

Ok o Ok
o _— N N — » HN N° O
B-Q g SO O
N © NN © N

Yk

— = HN NT O
A OH

IN/ i

A 10 1,4-92A4 (25 L) 2 & (5 nl) =9 (9)-9€ 2-(5-HER-4-(4,4-tH gy H g d-1-9)-2,6-t] H
G2 H-3-9)-2-(3A=F-5 A oMl H o] E (500 mg), (2-(3A-F-FA7F2RE)-1,2,3, 4-F| Ed}slo] =2 o] 7=
2-6-L) B EAF (365 mg) E CsyC05 (715 mg)e] &3FE-o Pd(PPhy)y (127 mg)S #H71sldich. £3E2S 24 &
HAAZ|aL 1 ) 3A7F B¢k 85TAA JHEslg Y. EFES B (20 nL)E 3A3kaL o]ojA EtOAc (2 x 20
=
[e}

nb) 2 FESAT. 7] S5 AL G AHsaL Awstel FHeke] ($)-3A-FE 6-(5-(1-(3A-F-54])-
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2= EA|-2-& 2ol ') -4~ (4, 4-U W E I H g d-1-d)-2,6-t] | F] Zd-3-Y)-3,4-T]s}o| =R o] 2 F HH -
2(IH)-7F2 B Ao B MAAES AFata o]2 iz A&t LONS: MS () o] 2. 608.4; 2
=], 608.5.

e

SHA 20 CHCly (20 mL) 59 (S)-33-5HE 6-(5-(1-(3A-H-FA])-2- FA|-2-2 4ol € )-4-(4,4-t] WD I H 2] &
-1-9)-2,6-t w3 g d-3-9)-3,4-T]slo| =2 o] AF HH-2(1H)-7t2E Ao E (200 mg)e] €A TFA (1
n)E Hrlektl. WgES A2 3AIZF Fot kst BE SulE R-Fstoll Al ASEe] wuAA] (S)-od
2-(3A-HF-5A)-2-(4-(4, 4-t w3 ol 2] I-1-%)-2,6-T] M| E-5-(1,2,3 4-H| Eg}to| ER o] 2T = =-6-4) ] 2 H
“3-) ol EO| ES AT o2 F7te]l AAl glo] ARESFAT. LOMS: MS (M) o]2X. 508.4; A=A,
508.3.

A 30 MeOH (1 ml) @ THF (1 mL) 39 (S)-oll€ 2-(3x}-F-EA])-2-(4-(4,4-t) i & 3] H 2] ¥1-1-)-2, 6-1) H]
g-5-(1,2,3,4-HEFslo| =2 0] A7 ET-6-Y) I 2 d-3-A) oA H )| E (10 mg)e] &Hol|l AF Jfo]=FAlol=
(0.158 mL, IN)E H7lettt. WHEES 30TCoA 2417F =<F wulkalith. £3ES IN HClol &) pH <k 4=
A AT, BE &S AFstd AAGY JFES Asta E3HE HPLC AaEd o8] AA s
LONS: NS Qi+H)" o] 23] 480.3; 2232 480.3.

(S)-0l2Z=2Y 2-(5-HER-4-(4,4-tvE¥ ¥ d-1-9)-2,6-H 29 2] d-3-2)-2-(3X-F-F A oA H 0| ER
FE FLA (S)-olaZ=2d 2-(3A-F-FA)-2-(4-(4,4-0H ¥ ¥ d-1-4)-2,6-H¥L-5-(1,2,3,4-H E&}3}
o= oA ED-6-U)FHD-3-U) A HIE & (5)-2-(BR-F-5A)-2-(4-(4,4-t ¥ F 2 d-1-%)-2,6-1]
dd-5-(1,2,3, 4-H EFSIo| ER2 0| 27 51 -6-U) ¥ g D-3-) oA EALY] A=

Eﬁ J< CEAHL 1 C*)ﬂ 2

P

. HN N o
A 5 __OH
N ©

WAL L4-TISA (40 nh) BB (8 nl)FS] (9)-ol2X W 2-(5-BEE-4-(4,4-T) WL 2] 9-1-2)-2,6-
e el 1-3-2)-2-3R-F HADIAHOIE (1.1 @), (2-(3A-3-%A7ZRY)-1,2,3,4-HEe s mxol 2
AEA-6-L)HEA (0.649 g) B CsyC0; (1.527 @) E3FE| Pd(PPhy)s (0.271 g)& #H7lslglth. £3&E8 4

R FHYATIAL, ofo)A 85TellA 5AIRF F)t 7hESiY. EdES & (50 mL)2 3]48tar o]o]A EtOAc (2

x 50 mL)= Tgo}oﬂu} 7 =& X d-R AHsta JFste] EEsl %H?—T%é Agsta olE A7t
A FEutEH (FA2H/Et0Ac = 10:1 WA 3:1)o o8] AAlste] (S)-3x-5F4 6-(5-(1-(32F-F-EA])-2-0] &
ZR2EA-2-8 20 E)-4-(4, 4-U ] F g d-1-)-2, 6-v W d ¥ 2] H-3-2)-3,4-t] lo| =R o] AT EH7-

2(IH) -T2 B Ao ES &3t LONS: MS (HH) o). 622.4; A=, 622.4.

Al 20 CHLCLy (5 mb) 52 (9)-32-F¥ 6-(5-(1-(3A-F-EA])-2-0| AL 2 EA|-2-2 4ol €l )-4-(4,4-T] v €& 7]

A w-1-2)-2,6-t e 9 g 11-3-2)-3,4-T] F}o| E R 0| 2 F = U-2(1H)-FI2EAF 0| E (420 mg)e] LMo TFA
(1 ) E 7. vhs T35S A20A 4A3F FoF wRkst, e &mE W3l AASe (S)-9o]
AXZ2E 2-(3x-F-EA])-2-(4-(4,4-tHE 9 H g d-1-¥)-2,6-t W & -5-(1,2,3,4-H Eg} 3o =2 o] A F] EH-6-
) I Yd-3-A) oA o] EE A &3t o= F71e] AA glo] AFE3FETE.  LCOMS: MS QD o] 2X]. 522.4;
A== 522.3.

GA 30 oflEk2 (4 nl) F9 (9)-olaZRIE 2-(3X-F-EFA])-2-(4-(4,4-tv ey A g d-1-2)-2,6-t W € -5-

(1,2,3 4-HEg3Io| =2 o] AT =d-6-Y) T 2| d-3-L) oA H O E (50 mg)e] &Hell KOH (43.0 mg) ¥ = (0.4
L) A7FGITh. WS EFELS 85CoA 6A17F B AHAEATE. EFES IN HClol o8 pl = 4% A EA

At BE g0 AFeel AASGAT. AFES Foel AA glo] AgaArh. LS NS (D o] &

rn
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[0382]

[0383]
[0384]

[0385]

[0386]

[0387]
[0388]

[0389]

[0390]

SIHS31 10-2018-0032649

480.3; =] 480.2.

(9)-dd == (9)-0l2Z=2Y 2-(3xFEA])-2-(4-(4,4-t Wy # g d-1-Y)-2,6-t]HEe-5-(1,2,3,4-E| E &}
drolERo|aAEd-6-) T D-3- D) H | E2RE Y S 19 AZE AT dix A3} A

Eﬁ /'< Rs Ri R Rs R R
2 4
EIN N e Rs Ry J<

o * X e N NT O

| X R —_— B o
A5 R{ Ry Rg Ry B “R
N Re Re I pZ O
N
R = Et, i-Pr X=Cl,Br|

Rs R R,
@A 2 R, )<
e N N™ O

R¢ Ry | N o
Re =z o]

ECE

2

A 10 NaCO; B KC0; B CsyC0; T Nall (1 - 20 B3 E ol EYUEY T THF £ DF & o<
9] (-od  FEE (9)-°olik=TaEF  2-(3A-FEFA])-2-(4-(4,4-viHE o A d-1-¢)-2,6-t] W & -
(1,2,3,4-H Eg}5lo| = °1i%4§al—6—°‘)ﬂmﬂ—s—“)owﬂl OlE (1 9%) % d"E=Z" (1 - 20 959
HMof| H7}elF T, WSS ALoA e ZUlE 2% (150T oldh)olA] Ao AzF (108 WA 7241 7)) =<t
gatglct, AFstol &uje] AA &, AFES EHE AFEEFAL 238 HPLC Al&=®le o8] A A8t

b

A 20 MeOH HE+= EtOH % THF (3] ®]& 20:1 W] 1:20) F9 ©A 1(1 S ZFE] A= Ao
NaOH B KOH (1 WA 100 Z=HE H7lekdvh. wh-es A20A T S7lE &% (150T oldhelr 2A 9]
AIZE (108 WA 7241%h) B¢ =889ty &S IN HClol 9al ¢F pH 42 23X L. JFslo] w2
AAs] AFES AT ol HE HPLC Al=wlell o8] AA skt

S)-8 EE (S)-0]2Z2Y 2-(3BA-F-EA)-2-(4-(4,4-tdE o H g d-1-9)-2,6-tHE-5-(1,2,3,4-H E}
Sto| =2 oA FU-6-A) W L-3-U) oA EO| ERRE I 19 AXE A% vty AR B:

Ej /l< Rs R3
HN N7 O Rs N & J<
A0, Y O eyq N N~ O
[ R R R R B
N/ o] 4 o 7 Rg Ry ‘ X “R
6 R P>
) N [0}

R =Et, i-Pr
R
@2 Ry J<
[ N N o)
Re R, | x OH
Rg Pz o)

2dig

A 10 DMF T9 (S)-od =& (S)-olaZ2d 2-(BA-F-5FA])-2-(4-(4,4-tv ey H g d-1-d)-2,6-t] &~
5-(1,2,3,4-H EZslo| =20 AT E-6-L) 2 H-3-L) oA H O E (1 F=F) F Ldslol= (1 - 10 FF)e
LS AL A 2-24A17F S wHIAIZ] B NaCNBH; (1 - 20 @) 2 AcOH (1 - 200 2&H)E H7lsigle). ur
g &% (150C olshelld A9 AIZH10E WA 72417 FoF 3y, s B2
JAIZl 5, o]F EtOAcE FE3U. &3 #7] 52 &, d4= AFsa, MgSo, Ao AzA7a W3t

of wEST. ARES THE AL BHE HPLC A9l o8 gAsk.

i1
o
t
s
ol\
N
4,

G 20 MeOH T EtOH 2 THF (F-3] B]& 20:1 WA 1:20) F2 @A 1(1 G=3H2F-EHe AAE &N Naol
TE KOH (1 WA 100 F3) S F7Eskint, wheS Ao T F7hd 2% (150T olah)old 239 Azt
(104 U] 72417h) &< S=33HQltt. E3ES IN HClel 946H oF pH 42 AMAEA L. F5te SulE AA
sl JAFES ATt olF 3§ HPLC Al=Hlo] 3] A

(9)-2-(33-F-5 A )-2-(4-(4,4-T M D 9 2 D-1-2)-2,6-T 9| B-5-(1,2,3, 4-B| E 2} o] = o] 27 EA-6-Y)
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[0391]
[0392]

[0393]

[0394]
[0395]

[0396]
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Fd-3-d)otERc 2 RE S FHY [ AZE A durd Az} G

R S

DNF &9 (S)-2-(3a-F-5AD)-2-(4-(4 4-t e 9 o2 d-1-2)-2,6-t W & -5-(1,2,3 4-H| Eg}slo] =&
H-6-A) I H-3-A) o EA (1 =) Z Ldslo]l= (1 - 10 B9 SAE A20A] 2-24A17F 59 2t
% NaCNBH; (1 - 20 ©3F) 2 AcOH (1 - 200 @) S H7istsdct. w88 AL T S7E 2%=(150T ©
| Aol AZHI10E A 724171 Bt STk S B2 AIAN F o]F EtOAcE FE3A .

52 B, 952 AFsta, NgS0, FelA AFRA7I AFst FFaT. AFES IUE A1E8HA

ol 4=
A

rﬁ
- 9
$ x
N

ol
-/

)

<

ES
I

L

=4 HPLC A]2~Elol] o8] A A3k},

(8)-2-BA-F-FA)-2-(4-(4,4-H & ¥ o g d-1-)-2,6-T v &-5- (1,2,3 4-H EZ 3| B2 2T Ed-6-Y)
ved-3-d)oENc 2 RE Y S 9 AxE HAE Lt FA} D:

Ok v

iv
fe
AN

HN N" O N
| A R Ri R, B
NN © Rs OR'
R = Et, i-Pr

9A 10 1,4-T)Lal/E Fo] (§)-olhxad 2-(5-HER-4-(4 4-tvEa g d-1-4)-2,6-t v e 5 & T-3-
A)-2-(3A-F-EA oA HlOlE (1 FF), 2-(o}BLZ)-6-(4,4,5,5-HEZHE-1,3,2-t SAL R ZH-2-U)-
1,2,3 4-HEZsto|=ge| 27w (1 WA 5 %) 9 Alg JHEYolE (2 WA 10 B8 EFE
Pd(PhsP), (0.1 WX 1 G S HA7isldet. E3d&ES A4z ZHdA 7| 2 F, vrgol 45" w71 (1 W
Al 24h) 90ColA 7HEsith. EES ER s|Atal o]ojA EtOAc®E FE3Th 7] S5 AL d=
AHsta sFste AFES ATsta, ols AsbAd Ay (EtOAc/Hex; THl &)l o8] AAsIS (S)-°olx
28 2-(3A-F-EA)-2-(4-(4, 4t E g H 2| d-1-Y)-5-(2-(o}H L 7)-1,2, 3, 4-H EE}3lo| E 20| A 7] & -6-
d)-2,6-tiW ey g d-3-)olH H o] ES A|F-3}3 T},

hy

A 20 MeOH %=+ EtOH 2 THF (3] #®] 20:1 WA 1:20) Fo @A L1 BF)RFES AAE &H NaOH

ER KOH (1 W14 100 B3H)S A7k, whee A8 Ei 7k SE(150 o3l A 24 AZH(10% )

A 7247h) B ST, EFEE I HCIO) oJa) oF pi 4= ARG, AFele] gulE AAse] @
3

78S AT o] B3HE HPLC Al=Elel o)
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[0397]

3E

R
o848 Yurd W
F=

LCMS
(MHD*

(8)-2-(3 A-F-FA] )-2-(4-(4,4-v]H & 7 7 ] D -1- ) -5~
(2-(4-EFo294)-1,2,3 4-HEgslo| =2o] &7 &~
6-4)-2,6-HH 2= d-3-L) oA ELL

Wb AT LCMS (M + H) = 588.7

Do

(5)-2-(3 A-FEA])-2-(4-(4,4-t W e o Hl g d-1-2 )-
2,6-0He-5-(2-(3-(Egl&F e 2va ) d)-1,2,3,4-
HEZ&o]| =20l A7 5d-6-Y )3 gl P-3-Y) o} A E At

F e L
.
I Ao

W AL LCMS (M + H) = 638.8

ZIHS3d 10-2018-0032649

(8)-2-(3 A-F-FA])-2-(4-(4,4-H W E 2 D-1-Y)-
2,6-t v g-5-(2-(3-vadu2)-1,2,3,4-
HEg o] ERol A7 EH-6-Y)d 2 H-3-L) oA EAL

oo

W A LCMS (M + H) = 584.8
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[0398]

(S)-2-(3 A-F-EF A )-2-(4-(4,4-t)v L I g g H-1-¥ )-
2,6-0 i g-5-(2-(2-# w4 )-1,2,3,4-
HEesto| =202 95 W-6-9)F 2 B-3-9 ol 4 B4

Sren ek,

IN/ !

W AT LOMS (M + H) = 584.2
E=

($)2-(3 A-FEA)2-(4-(4 4TI DA A D A 1-F)-
2,6-t] vl d-5-(2-(4-d 2wl & )-1,2,3,4-
H E2haho] £ 20] 4715 ¥-6-9) % 2] 13- ol B2

Jegeshse
A, OH
| Ao O

Wl A LOMS (M + H) = 584.4

(8)-2-(3 A-F-FA1)-2-(4-(4,4-t] W D ] ¥ 2| A -1-9 )-5~
(2-(3-H|=A1¥14)-1,2,3,4-H E}3lo| =R 0] A ] 5 -6-
2)-2,6-t | F I H-3- ) o} A EAF

AT LOMS (M + H) = 600.3

_52_
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[0399]

(8)-2-(3 A-F-F-A] )-2-(4-(4,4-T) v & o #| 2] D -1-Y )-5-
(2-(3-ZEF2E2W4d)-1,2,3,4-HEZsIo|ER0| A7 =T~
6-4)-2,6-t] v d 3 2] d-3-U ) o} A EAL

N

W AT LOMS (M + H) = 588.2

(S)-2-(3 ZF-F-EA])-2-(4-(4,4-v) g F g P -1-Y )-
2,6-0H€-5-(2-(4—(EZ| EF=2rd )& )-1,2,3,4-
H Egtslo]| =R ol AF EA-6-Y )9 g d-3- ) o} EAL

F . ﬁidk
F o JOH
F |N/ o]

W AT LCMS (M + H) = 638.4

(8)-2-(3 ZA-F-5A))-2-(4-(4,4-O W 9 | 2 A -1- )-5-
(S5 =4 )-1,2,8,4-F Effe}o]| =2 0|47 =R~
6-2)-2,6-H A 2= 2 D-3-d) oA Et

U A LCMS (M + H) = 588.8

_53_
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(S)-3-((6-(5-(3 A-F-EA| (FI=2 &5 A]) v & )-4-(4,4-
e EgAgd-1-¢)-2,6-du e 92 d-3-4)-3,4-
tafe]l =2 ol AT Ed-2010)-L )W E ) el = Ak

" (5
0
HOJ\Q/\N N ok
L OH

W AT LCMS (M + H) = 614.2
(8)-2-(5-(2-([1,1'-v}ol A d ]-3-¥HE)-1,2,3,4-
H Egtslo] 2R 0] 427 5H-6-Y)-4-(4,4-T W D 9 ¥ 2] -
1-9)-2,6-t W2 A 2] d-3-Y)-2-(3 A-F-FA] Jo} 4| EAL

S8 04088
l\’ OH
o

W A LCMS (M + H) = 646.4
(8)-2-(3 A-F-5FA])-2-(4-(4,4-t 2 A g d-1-¢Y )-
2,6-tdg-5-(2-(2-(Eg| EF =2 g ) )-1,2,3,4-
HEg}sto| ER o)A 7= -6-Y) T 2 d-3-Y ) ol A| EA

12 PO é
Sron s
o~ -OH

W A LOMS (M + H) = 638.3

[0400]
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(25)-2-(3 A-H-E A )-2-(4-(4,4-t) v g H g d-1-Y )-
2,6-tdd-5-(2-(1-5d€)-1,2,3,4-
HEg S ol =20l A7 E5d-6-9) g d-3-L) o} EAF

o D

W A LCMS (M + H) = 584.3
(8)-2-(5-(2-([1,1'-v}o] ¥ d |-4-d ¥ & )-1,2,3,4-
HEgslo| 2ol AT Ed-6-Y)-4-(4,4-td o ¥ g d-
1-¢)-2,6-t M & ¥ g d-3-9 )-2-(3 A-F-FA] ) oA EAL

14
el
%OH

uh AD LCMS (M + H) = 646.4
(89)-2-(3 A-HEA])-2-(4-(4,4-T) L9 # F d-1-9)-
2,6-duld-5-(2-(2-Hd-3-(Eg EF=2HE ) d)-
1,2,3,4-HE&sIo| =20l 47 EW-6-2)F 2 d-3-

o] )ol 4 EAL

ool

W A LCMS (M + H) = 652.1

13

15

[0401]
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16

(S)-2-(3 A-F-EA])-2-(4-(4,4-t] v H g d-1-Y)-

2,6-0HE-5-(2-(4-HE-3-(EE| EF Lo 2rE)w 2 )-

1,2,3,4-HE&Z3lo| =20l A7 =d-6-9) g d-3-
U)otA EA

e

N/O

W A LCMS (M + H) = 652.1

17

($)-2-(3 A-H-FA] )-2-(5-(2-(3,4-0 W2l 4 )-1,2,3,4-
HEgsto| =R ol AF5d8-6-9)-4-(4,4-t) v D 9] 7 2] -
1-4)-2,6-t W D3] g d-3-Y ) o} A EAL

mﬁ;

W AT LOMS (M + H) = 598.1

18

(S)-2-(3 A-EEA])-2-(4-(4,4-tIH 23 d g d-1-Y )-5-
(2-(3-EF o 2-4-vgwid)-1,2,3,4-
HEgslo|Ego| A7 EH-6-9)-2,6-t W E 3] g d-3-

9)olH E AL

oo

Wy A LCMS (M + H) = 602.3
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(8)-2-(3 A-FEA])-2-(5-(2-(2,4-T) &l & )-1,2,8,4-
H Egtsto] =R 0] A7 5EU-6-Y)-4-(4,4-t] v D g o 2] o -
1-9)-2,6-0 i E g d-3-d ) oI H EAL

19 fﬁ L

Hh AT LOMS (M + H) = 598.5
(8)-2-(3 A-F-ZA)-2-(5-(2-(2 4-T) EF- 2. 29 4 )-
1,2,3,4-H EgSIo| =R 0|47 =8-6-9)-4-(4,4-
oe g s o g d-1-4)-2,6-t] il 2 ¥ 2] A-3-L Yo} A EAL

oo

g C: ' ONMR (500MHz, DMSO-dg) & 7.56 - 7.49 (m,
M), 7.23 (t, /9.7 Hz, 1H), 7.12 - 7.03 (m, 3H),
6.88 (s, 1H), 5.82 (d, J=10.6 Hz, 1H), 3.71 (s, 2H),
3.64 (br. s.. 20, 3.32 (br. 5., 1H), 2.89 (s, 1H),
2.83 (d, /4.8 Hz, 2H), 2.74 - 2.70 (m, 2H), 2.54 (s,
1H), 2.42 (s, 3H), 2.09 - 2.04 (m, 3H), 1.90 (s, 6H),
1.11 (s, 9H), 0.84 (br. s., 3H), 0.60 (br. s., 3H).
LCMS (M + H) = 606.3

20

[0403]
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(8)-2-(3 A-H-5F A )-2-(5-(2-(2,3-t] 27 22414 )-
1,2,3 4-HEZSo| 2] 27w/ -6-U)-4-(4,4-
oo e d-1-4)-2,6-H A d g 2 D-3-L) oM EA

. .

8 C: 'H NMR (500MHz, DMSO-dg) & 7.40 - 7.28 (m,

. 2H), 7.22 (d, J=5.5 Hz, 1H), 7.16 - 7.08 (m, 1H),
7.07 - 7.01 (m, 1H), 6.88 (s, 1H), 5.79 (d, J=10.3
Hz, 1H), 3.8l — 3,75 {m, 2}, 3.68 (br, =, ZH), 3.40
- 3.36 (m, 1), 2.91 - 2.68 (m, 6H), 2.54 (s, 1H),
2.42 (s, 30), 2.12 - 2.01 (m, 8H), 1.90 (s, 5H), 1.11
(s, 9H), 0.84 (br. s., 3H), 0.60 (br. s., 3H). LCMS
(M + H) = 606.3

(5)-2-(3 A-F-F4| )-2~(5-(2-U-E22-3-
EF02W4d)-1,2,3,4-HEglslo] =204 9 E5WU-6-Y)-
4-(4,4-Hvd o H g d-1-9)-2,6-tH D H & -3~
Aot EAL
22

T

W C: LOMS (M + H) = 622.3

[0404]
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(8)-2-(8 A-FFA)-2-(5-(2-(2-22=2-6-vEd W d)-
1,2,3,4-H Egslo| =R ol 2FEH-6-Y)4-(4,4-
fe e ed-1-d)-2,6-t e v g d-3-d ) ot EAE

S—-

el C, D: 'H NMR (500MHz, METHANOL-d,) & 7.32 -
7.25 (m, 1H), 7.25 - 7.07 (m, 4H), 6.99 - 6.90 (m,
1), 5.60 - 5.41 (m, 1H), 3.94 (s, 2H), 3.80 (s,
J=15.1 Hz, 2H), 2.91 (m, 4H), 2.81 - 2.60 (m, 7H),
2.52 (s, 3H), 2.81 (s, 30}, 1.85 (br. s., 4H), 1.20
(s, 9H), 0.85 (s, BH). LCMS (M + H) = 618.3
(5)-2-(8 2-5=4 ) 2-G-(2-E-2EE¢
EF0=244)-1,2,3,4-HEFGS| =R 0] AF| =U-6-U)-
4-(4,4-t)e €I H PP -1-9)-2,6-T] v & 3] 2] 1 -3-

Aot E4E

& N E:a del
FD/\ %OH
24 NP~ ©

W C: 'H NMR (500MHz, DMSO-dg) & 7.60 — 7.53 (m,
1H), 7.39 (d, J=8.8 Hz, 2H), 7.15 - 7.02 (m, 2H),
6.90 - 6.84 (m, 1H), 5.82 (d, J~11.0 Hz, 1H), 3.70 -
3.58 (m, 4H), 2.91 - 2.66 (m, 8H), 2.42 (s, 3H), 2.12
2.04 (m, 3H), 1.90 (s, 4H), 1.11 (s, 9H), 0.85 (br.
s., 3H), 0.61 (br. s., 3H). LCMS (M + H) = 622.3

23
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(8)-2-(3 Z-F-FA])-2-(4-(4,4-H W & A A 2] D-1-L )-5-
(2-(4-EFez-2-M21d)-1,2,3,4-
H EFGte]| =220 25w -6-0)-2,6- MR Ed-3-

o) ob Al E AT

,@” é‘}
25 i |\/ :OOH
N

W C: 'H NMR (500MHz, DMSO-ds) & 7.36 - 7.26 (m,
1H), 7.13 - 6.93 (m, 4H), 6.85 (br. s., 1H), 5.77 (d,
F12.5 Bz, 1H), 3.59 (br. s.. 4H), 2.90 - 2.66 (m,
Gl 242 (s, B3, 235 Chr. 8., 8D, 2.12 < 2.08 (m,
3H), 1.90 (s, 7H), 1.10 (br. s., 9H), 0.84 (br. s.,
3H), 0.59 (br. s., 3H). LCMS (M + H) = 602.4
(S)-2-(3 A-H-EA])-2-(5-(2-(3,5-t] F ==& )-
1,2,3,4-E|Egslo| =20l 2] 53-6-Y)-4-(4,4~-
g gy d-1-9)-2,6-t 2 ¥ 2] d-3-d ) ol EAL

. ®
[eaeshess

Wy A: LOMS (M + H) = 638.4
(S$)-2-(3 A-H-F 2] )-2-(5-(2-(4-(3 A2 )N & )-
1,2,3,4-HEg3Io| =R o] A7 E-6-U)-4-(4,4-
e asd-1-d)-2,6-t v 2 I g d-3-Ld ) oA EALL

®

W A LCMS (M + H) = 626.5

26

27
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(S)-2-(3 A-FEA])-2-(5-(2-(3-F=2=2W 2 )-1,2,3,4-
HEZslo| =204 T3 -6-d)-4-(4,4-T W E 7 H 2]l -
1-¢)-2,6-tvd 3 2] -3-¢ ) o} | EAL

28 5
; ¥
I\ ~__OH

Cl N/ 0

A AT LOMS (M + H) = 604.4
(S)-2-(3 A-HEA))-2-(5-(2-(2,5-tI vl d ¥l 2 )-1,2,3,4-
HEg o] =20 495U -6-2)-4-(4,4-t] v 2 I g d -
1-9)-2,6-t g g d-3-Y ) oA EAL

: S
LA~ _OH
[T

g A LCMS (M + H) = 598.4
(8)-2-(3 A-F-EA)-2-(4-(4,4-t) W 23 | 2] 9 -1-9 )-5-
(-2-EFLE-6-(EfEFL2vd)Nd)-1,2,3,4-
HEgsto| = 20|47 5d-6-2)-2,6-tH &3 g d-3-

2 )o} A=A

F3C Eﬁ ><
@\N N 9
E %OH
N ©

9 C: LCMS (M + H) = 656.5

30
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(8)-2-(3 A-FEA])-2-(5-(2-(3,5-t) EF L2 d)-
1,2,3,4-HEgslo|=Ro| A7 =9-6-Y)-4-(4,4-
O Egdgd-1-9)-2,6-t v @ g 9-3-2 ) o} EAL

e O 1

W C: LCMS (M + H) = 606.3
($)-2-(3 A-F-5 A )-2-(4-(4,4-t) D =) ¥ 2 A -1-4 ) -5~
(2-(2-FEFLE-3-(EgEFLEvE)NZ)-1,2,3,4-
HEgslo] =20l 4AdFEd-6-9)-2,6-trE g d-3-
A )obA| EAL

F P
F30©/\N NT O
%OH
s,

Bhal C: LCMS (M + H) = 656.3
($)-2-(3 A-F-FA])-2-(5-(2-(2,6-t) w2 ¥l &)-1,2,3,4-
HEgso| =20l AT E--6-9)-4-(4,4-t @3 5 g ol -
1-9)-2,6-H o2 9 2] d-3-Y) oA EAL

W C: LCMS (M + H) = 598.4

31

32

33
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(S)-2-(3 A-HF-EA])-2-(4-(4,4-O v A2 d-1-Y )~
2,6-tiHg-5-(2-(3,4,5-E8| EF 229 &)-1,2,3,4-
H EZ3lo| =2 0] A5 E3-6-4)¥ ) D-5-L) oL EAL

B N iﬁ 9)4
2 L~ OH
F I N/ QO

W A, C: LCMS (M + H) = 624.3
(8)-2-(3 Z-EFA])-2-(5-(2-(2-E 224
EF02Wd)-1,2,3,4-HEHSO| EZ0| 2T E--6-Y)-
4-(4,4-O M E 992 d-1-9)-2,6-t] W D 5 2] -3~
A )olA EAL

Gy O 2

b LOMS (M + H) = 622.0

34

35

(8)-2-3 A-F=A)-2-(4-(4, 4~ ¥ A 2 d-1-4)-5-
(2-(3-0l2Z=23W4d)-1,2,3,4-
HEzSlo| =g o4 7] Ed-6-4)-2,6-t i d A g d-3-
01)OWE4

@%

W C: LCMS (M + H) = 612.5

36

[0409]

_63_



ZIHS3d 10-2018-0032649

($)-2-(3 A-HF-EA] )-2-(5-(2-(3,4-ZF =9 E)-
1,2,3,4-H| Eg}l3to]|E 2o A7 =A-6-Y)-4-(4,4-
O gy dgd-1-4)-2,6-t dd 1 2] d-3-d ) o} A EAL

Wl A LCMS (M + H) = 606.5
(5)-2-(3 A-F-E A )-2-(5-(2-(2,5- EF o =284 )-
1,2,3,4-H| Ed}alo] =R 0] 495 d-6-U)-4-(4,4-
O ey # g d-1-4)-2,6-t) v d H 2l d-3-2 ) o} A ELL

N N g/ki
| =N - OH
F N/ (o}

2 A LCMS (M + H) = 606.5
(8)-2-(3 A-F-54])-2-(5-(2- (422 22~
Z202924)-1,2,3,4-HEIo| =R 0|27 EA-6-2)-
4-(4,4-0 v d v g d-1-¥)-2,6-t v & 3 g d-3-
) obA Ek

’ S
jsasebde
cl F L::I::%j[%j:jerH
WP ¥

WAL LCMS (M + H) = 622.4
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(8)-2-(3 A}-§-=A])-2-(5-(2-(2,3-1EZ = 4d)-
1,2,3,4-H|Eg}eto| =2 o] A7 H-6-U)-4-(4,4-
e d A2 h-1-4)-2,6-t v 25 2] d-3-d )} EAE

WU A LOMS (M + H) = 638.3
(9)-2-(3 A A)-2-(4-(4,4-t H Do 2 D-1-9)-
2,6-trg-5-(2-(2,3,4-Eg) ZF 02 4)-1,2,3,4-
H E&Sto] ER2 a5 8-6-0)5 2 98-t EAL

: -
N N ?/I<
F F I\A i
F N/ (0]

Wbl A, C: LCMS (M + H) = 624.3
(S)-2-(3 AF-H-E A )-2-(5-(2-(5-E2E-2-

£502W4)-1,2,3, 4 HES o] 2ol 4275 e-6-2)-
4-(4,4-T] A D3] 9 2 W 1-0)-2, 6] o] & 2] 13-
QoA =4t

42

NFe @

W OAD LCMS (M + H) = 622.3
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43

(S)-2-(3 A-BEA])-2-(5-(2-(3-F =225

3. =
=T
4

-(4,4-tH g ¥ H 2] d-1-9)-2,6-t] v & 3 2] P-3-

0)obA EAL

F .

HOA: LOMS (M + H) = 622.4
(S)-2-(3 =A-3=

Ly

2EH)-1,2, 3.4 B BRSO ER ol 2 -6 )-

44

BEA)-2-(4-(4, 4t H o P d-1-Y)-
2,6-tME-5-(2-(2,3,6-Eg| 2R 2w d)-1,2,3 4-

HEzglslo| =2 oA T Ed-6-4) e d-3-L) oA EAL

-nZ

RN
(@)

%)T

W A LCMS (M + H) = 624.5

45

(8)-2-(3 A-2-EA])-2-(5-(2-(2-B22-5-
SFLEW4)-1,2,8,4 HESS | ER| &) EY-6-U)-
4-(4,4-trE s H g d-1-4)-2 6-t Mgy g d-3-
A)obH B4t

ool

e A: LCMS (M + H) = 622.4
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46

(8)-2-(3 A-F-FA])-2-(4-(4,4-d ¥ D H g d-1-Y )-5-
(2-(3-EF o =2-5-vgddd)-1,2,3,4-
HEfslo]| =2 o] A7 E-6-9)-2,6-t W e v g d-3-

Q)obal =t

W A LCMS (M + H) = 602.5

47

(9)-2-(3 A-R-EA])-2-(4-(4, 4-T1 A @ A 2 A -1-9 )-5-
(2-(5-EFo2-2-vdHA)-1,2,3,4-
HEg}slo] =R ol 4] E8-6-U)-2,6-U W d v g gl-3-
) oM ELE

oo

W A LCMS (M + H) = 602.5

48

(5)-2-(3 A-H-5A))-2-(5-(2-(2,6- I EF 2. =3~
HEdd)-1,2,3,4-H Edtsto| 2R 0] 25 576~ )-4-
(4, 4-tiviE g A P-1-9)-2,6-t]d 2 & d-3-
)0l 24

3
o

s A LCMS (M + H) = 620.5
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(8)-2-(3 AH-F-EA] )-2-(4-(4,4-t v e I H g d-1-Y )-
2,6-tH€-5-(2-(2,4,5-Eg| Z&2 0 24 )-1,2,3,4-
HEZ S0l =2 o] 47 w8-6-Y)H g v-3-d ) o} EAF

49 i Hﬁ
Foagy
F X OH
WA LCMS (M + H) = 624.4
(8)-2-(8 A-R-FA])-2-(5-(2-(2,6-H) ZF 0 =l A )-
1,2,3,4-HEgslo| =2 0|47 50 -6-Y)-4-(4,4-
e g d e d-1-4)-2,6-cl vl D5 & d-3-2 ) o} | EAF
50

oo

B AD LCMS (M + H) = 606.5

_68_



[0415]

ol

(9)-2-(3 A-H-EA)-2-(4-(4,4- e F H F D -1- )-5-
(2-(2-EF 0 =Z-6-vguwla)-1,23,4-
HEglslo| =2 0| 29| 5d-6-9)-2,6-t)i e g2 d-3-

Q)obHl 4t

broas:

W A, D 'HONMR (400MHz, DMSO-dg) 8 7.28 - 7.19
(m, 1H), 7.15 - 6.98 (m, 4H), 6.87 (s, 1H), 5.96 (br.
s., 1), 4.94 (td, /6.2, 3.4 Hz, 1H), 3.68 (br. s.,
2H), 3.64 (br. s., 2H), 2.88 - 2.67 (m, 6H), 2.44 -
2.39 (m, 6H), 2.10 (s, 2H), 2.05 (s, 1H), 1.82 (t,
J=11.4 Hz, 1H), 1.51 - 1.41 (m, 1H), 1.25 (d, J=13.2
Hz, 1H), 1.17 (dd, J=6.2, 1.3 Hz, 4H), 1.15 - 1.09
(m, 14H), 0.84 (s, 3H), 0.59 (s, 3H). LCMS (M#H) =
644.3. LCMS (M + H) = 602.5

52

(8)-2-(3 A-F-FA)-2-(4-(4,4-0 v I W -1-9)-
2,6-0HE-5-(2-(2-md-5-(EgEF o 2 v g )l A )-
L&&&ﬂEﬂﬂﬂEiﬂiﬂ%%ﬁ%ﬂﬁﬂ%%~

LG

Hﬁ
feseshoe

W A LOMS (M + H) = 652.5
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($)-2-(8 F-F-EA] )-2-(5-(2-(2,4-T)E2=d 4 )-
1,2,3,4-HEg}lslo]l =R o]l AT EU-6-Y)-4-(4,4-
O gy v e d-1-9)-2,6-t) v g 1 2] e -3- ) o} | EAF

53 &

@q v
a1 ~ __OH
s 9

W AT LCMS (M + H) = 638.4
($)-2-(3 A-HEA])-2-(4-(4,4-t) v 2 3] o & D -1-) )-5-
(2-(2-EF 2 =2-3-vgdyl4d)-1,2,3,4-
HEzZsto| =2 0] Ed-6-4)-2,6-0] 23 2] 9 -3-
A) ot ELL

’ o
N N gk
. A “_OH
T M

W AD LCMS (M + H) = 602.5
($)-2-(3 A-F-EA] )-2-(5-(2-(2-E2=2WM4)-1,2,3,4-
HEZsto| 22 o)A T wd-6-Y)-4-(4,4-t) WL I 2 d-
1-¥)-2,6-t ¥ g 9] g d-3-Q ) o} M| E4t

55 .
CLODU L LS
cl | o -OH

s

B AT LCMS (M + H) = 604.5
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(8)-2-(3 2A-HEA])-2-(5-(2-(4-E=2=2W4d)-1,2,3,4-
HEzZISlo|ERo) AT 5d-6-2)-4-(4,4-t g H g d-
1-4)-2,6-td g 3 2] d-3-Y ) o} A E4t

fegesbde
cl 7 OH
. &

1:101—

56

M A LCMS (M + H) = 604.4
(8)-2-(3 A-F-EA])-2-(4-(4,4-t) | 2 H H g D -1-9 )-
2,6-0) v g-5-(2-(2,4,6-Evd A )-1,2,3 4-
HEglslo] =E 2ol 4T & H-6-Y) e H-3-U ) oA EAL

- 2
LD LS
] SN ~_-OH
NEs ¥

Hl A LCMS (M + H) = 612.5
(5)-2-(3 A-F-FA])-2-(4-(4,4-t H & I s P -1-% )-
2,6-0 M E-5-(2-(2,4,6-E| &R 2= 2)-1,2,3,4-
HEzZlelo] =2 o] 47| 5-6-9 )7 gl D-3-¢ ) o} EAF

F (%
[saeebse
F F%OH

ik

W A LCMS (M + H) = 624.5

28
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(8)-2-(3 ZA-H-FA])-2-(4-(4,4-I D A & 9 -1-L ) -5-
(2-(4-0lAZ 29 H)-1,2,3,4-
HlEgslo|E2o] A7 EWU-6-9)-2,6-t v 23 g d-3-

A )o}H EAL
59
|

Wy A LCMS (M + H) = 612.6
(8)-2-(3 A-F-EA])-2-(4-(4,4-T v H 2 H-1-2 )-5-
(2-(4-o1E2wld)-1,2,3,4-H E3lo| =R o] A7 =U-6-
d)-2,6-HHE e d-3-Y) oA EAt

60 83 L

W A LCOMS (M + H) = 598.2
(5)-2-(3 A-F-FA] )-2-(5-(2~(3-A| o} =1 E )-1,2,3 ,4-
HEzZslo| =2 o] AT 5d-6-U)-4-(4,4-t D A 7 g -
1-9)-2,6-t o 93 g -3-% ) o} H| EAF

NS Eﬁ M
\@AN N 0
x ~ OH
\ .

W C: LOMS (M + H) = 595.3

61
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62

(8)-2-(3 A-F-5 A )-2-(5-(2-(2-Al o} =¥ & )-1,2,3,4-
HEz} slo| = 2ol A3 EAU-6-U)-4-(4,4-T] v & 3 5 2] 21 -
1-9)-2,6-tl w49 gl d-3-9 ) opH E4

5%

o C: LCMS (M + H) = 595.3

63

(S)-2-(3 A-H-E 2] )-2-(5-(2-(5-A) o} :=-2-
ZgoawA)-1,2 3 4 HEgslo|ERol AT Ea-6-9)-
4-(4,4-Od g3 g d-1-g)-2,6-tHd o g d-3-

A)opi =

W € LCMS (M + H) = 613.3

64

(S)-2-(3 A-F-F A )-2-(5-(2-(4-Al o} = 2 )-1,2,3, 4~
HEZ o] =2 0] 47 EU-6-U)-4-(4,4-T]H D ¥ H 2 d -
1-9)-2,6-tH 2 9 2 d-3-U Yo} N EAL

gy Bl
/g A OH
N7 \/ &
N

Wl C: LCMS (M + H) = 595.3
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(§)-2-(8 A-H-FA] )-2-(5-(2-(4-A| o} =-2-H| Dl 2 )-
1,2,3,4-H Eg}slo]|ERo| A F|E5U-6-U)-4-(4,4-
gy d-1-¢)-2,6-td 29 g d-3-d o} A EAF
65 Eﬁ
- R : OH
N
"W C: LCMS (M + H) = 609.3
(8)-2-(3 A-F-5A])-2-(4-(4,4-O v B A A g] 9-1-Y )-5-
(2-(6-EF Q22— (EgEF=29a)Ha)-1,2,3,4-
HE#Z o] 220l AFE58-6-9)-2,6-T] v & u] 2] -3-
Ad)olH| EAt
66
F\©?N iﬁ g><
CF%OH
W7 @
W C: LOMS (M + H) = 656.3
($)-2-(3 A-H-EA])-2-(4-(4,4-T) v D ) H & D -1- )-5-
(2-(4-EFE2-3-(EgEFo=zvdE )4 )-1,2,3,4-
HEzZlslo| =R o] 27| 5d-6-4)-2,6-t) o & 3 2] d-3-
A )ol A EAL
67
DX
Fg A\~ OH
CFy |N/ 0
el C: LCMS (M + H) = 656.3
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(8)-2-(3 A-REA])-2-(4-(4,4- T B3 o 2] & -1-9 )-5-
(2-(-=FLES5-(EgEFLEME)NE)-1,2,3,4-
HEgsto)|ERol 47 E8-6-9)-2,6-t v d v g d-3-
d)olAl EAL

68
F3C©N Ej 9}4
x - OH
B C: LOMS (M + H) = 656.3
(8)-2-(8 A-H-EA)-2-(4-(4,4-T) 27 A 2] D -1-¢ )-5-
(2-(4-EF L2 2-(Eg EFozdE)m4d)-1,2,3,4-
HEZsto|ER o)A EW-6-9)-2,6-T] D T 2 d-3-
A )olM EAL
69
SO
F %OH
N/ (0]
W C: LCMS (M + H) = 656.3
(8)-2-(3 A-F-EAD-2-(4-(4,4-t W e 3 | ) A -1-9)-5-
(2-(2-EF 2 E2-5-(EdEFo=2vd )W )-1,2,3,4-
HEZslo|Eg o)A Ed-6-9)-2,6-U W E 2 -3~
A )olA EAL
70

i fﬁ e
X . OH
CF3 IN/ (0]

W C: LCMS (M + H) = 656.3
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il

(S)-2-(3 A-F-EA])-2-(4-(4,4-t] W D 3] 7 & 1 -1-Y )-5-
(2-(4-EF2=-3-vedilE)-1,2,3,4-
HEZ ol E2ol& T wd-6-9)-2,6-H D3| d-3-

A )obA 4t

P

W C: LCMS (M + H) = 602.3

72

($)-2-(3 A-F-EA])-2-(4-(4  4-T) W 7 2] d-1-Y )-5-
(2-(4-ZF ¢ 2-2 3-t)vgdul d)-1,2,3,4-
HEzsio|Eg2o]l A7 Ed-6-9)-2,6-t v & gl d-3-

Q)oh =2k

N )"

W C: LOMS (M + H) = 616.2
i=

73

(S)-2-(3 A-F-=A])-2-(5-(2-(2,3-T| EF 2.2 -4
Hgula)-1,2,3,4-8 Eg}slo] =2 o] A 7] & -6-9 )-4-
(4,4t g ¥ g d-1-9)-2,6-t) W d ¥ g) d-3-

& )otH B4t

W C: LOMS (M + H) = 620.1
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74

(5)-2-(3 A-H-541)-2-(4-(4,4-TT DA A I A-1-2)-5-
(2-(-FF22-5-vgld)-1,2,3,4-
HEZS| E20) 29 53-6-9)-2,6-0 Al g3 2] d-3-

)l EAL

gy (2

e C: LCMS (M + H) = 602.3

(i3

(8)-2-(3 RH-F-ZA])-2-(4-(4, 4-TI M D 9 ¥ & D -1-L )-5-
(2-(4-FF L 2-3,5-1v g d)-1,2,3,4-
HEgslo|Eg ol kT Ed-6-Y)-2,6-t)ml du 2 d-3-

D)obA £

g

g LCMS (M + H) = 616.3

76

G
(8)-2-(8 A-F-ZJA)-2-(5-(2-(3,4- U EF 2.2 -5-
Al @)-1,2,3,4-8 Ee}slo] =5 o] A5 5 A-6-9 )—4-
(4,4-vd o H g d-1-9)-2,6-t] W B o) 2] I -3-
Lot EAL

FI;ﬁ N ENﬁ 9%
. L _A_oH

9 C: LOMS (M + H) = 620.3
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(8)-2-(3 A-F-EA])-2-(4-(4,4-t v 2 ¥ 7 2| A-1-Y )-5-
(2-(2-01A¥Z 2994 )-1,2,3,4-
B Egtelo] =2 o] 47| E-6-Y)-2,6-tl v d 3 g Pd-3-
2 JebAH E4L

5“%

Wy C: LOMS (M + H) = 612.4
(8)-2-(3 A-HEA])-2-(4-(4,4-I D F A H-1-9 )-
2,6-t]mg-5-(2-(2,4,5-Egjiduld)-1,2,3,4-
ﬁlza}%}o]Eiolﬁilhﬂ—ts—?—.l)ﬂmﬂ—s—%)OM]E/&

Sroos

He C: LCMS (M + H) = 612.2
(S)-2-(3 A-F-EA])-2-(5-(2-(3,5-t|H Dl A )-1,2,3,4-
HEgsto] E 2ol 4] = -6-U)-4-(4, 4-t)H D9 H g A -
1-4)-2,6-t) W g 9 2] d-3-¢ Yo} EAL

PN e P

We C: LCMS (M + H) = 598.3

77

78

i)
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(8)-2-(3 ZAF-F-EA])-2-(5-(2-(2,3-t)H & & )-1,2,3,4-
B Eglslo]| E2 o] AFEd-6-Y)-4-(4,4-t) v g I o) 2] o -
1-9)-2,6-0 9 & 2 d-3-U ) ot EA

H}

80

W C: LCMS (M + H) = 598.3
(8)-2-(3 R-F-EA] )-2-(5-(2-(3-(3 R-H-& )yl & )-
1,2,3,4-6| E2t5to| ER 0| A7 5 U-6-Y)-4-(4,4-
OeE F 2 d-1-)-2,6-0) v 2 3 g g -3-L ) o} A EAL

N ep”

W C LCMS (M + H) = 626.4
(S)-2-(3 AR5 A )-2-(4-(4,4-t) v 23 o & T -1-Y )-5-
(2-(3-EF e =-2-vdwld)-1,2,3,4-
HEZ&to| =Rl 47 5d-6-U)-2,6-t v Do) g 9 -3-

WyobA £

W C: LCMS (M + H) = 602.3

81

82

[0425]
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(8)-2-(3 A-F-EA])-2-(5-(2-(2,5-UZF L 24~
HEAMA)-1,2,3,4-H Ed}slo] 20| A7) EA-6-Y )-4-
~Oo ey d-1-¢)-2,6-tH e g gd-3-
o])o}A“EEA}
33
W C: LCMS (M + H) = 636.2
(S)-2-(3 2-HEA])-2-(5-(2-(2,6-L] =F 0 &4~
HEAWE)-1,2,3,4- EﬂEE}o}OIEEOMﬂ HA-6-Y)-4-
(4,4-tH g g d-1-4)-2,6-t 3 g -3-
U)ol EAE
84
W C: LCMS (M + H) = 636.2
(8)-2-(5-(2-(2-(MNA=A])-3,5-t| F22WA)-1,2,3,4-
HEZS o) =g ol AT 5U-6-Y)-4-(4,4-t) i & ] | 2] ) -
1-9)-2,6-t ¥ E 3 2] 9d-3-9)-2-(3 Z-FEA] Jo} A EAL
85
Cl N N Q%
cl K© P 0
WU C: LCMS (M + H) = 744 .4
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(8)-2-(3 A-F-E 2] )-2-(5-(2-(4,5-H] 2 F L 2-2-
HEAMA)-1,2,3,4-B| EF S| ER 0] AT &/ -6-Y )-4-
(4,4-td 29 A g d-1-U)-2,6-t) W D o 2] -3
d)olH Exl

36
O
PO
F@”%w
F |N/ 0
HHH C: LCMS (M + H) = 636.2
(S)-2-(3 A-F-EA] )-2-(5-(2-(2,3-T| = F ¢ Z-6-
HEAWE)-1,2,3,4-HEgEIo| =R o)A T 5H-6-Y )-4-
(4,4-0vd ¥ w2l d-1-9)-2,6-t) W e 3] g -3~
%)owéﬂ
87
WA, C: LCMS (M + H) = 636.2
(S)-2-(3 A-H-EA] )-2-(4-(4,4-T) | D ¥ o 2] ) -1-9) )-5-
(2-(2-(2-Blo]| EE Ao B A )W E )-1,2,3,4-
HEgslo|E2 0] AF]EU-6-9)-2,6-t 32 0-3-
elyo J EAF
- A )olA

HC’\/\O

C@m

W C: LCMS (M + H) = 630.2
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[0428]

89

($)-2-(8 a-F-EFA] )-2-(5-(2-2 A-J EF L2 =26~
A EA9d)-1,2,3,4-H EZ o] =R o] A 7] E--6-Y )4
(4,4-dH g4 gd-1-9)-2,6-tldd 2 d
d) oA EA

i 9 x
N e
F/@\/F\%OH
P O

HH C: LCMS (M + H) = 636.2

a0

($)-2-(3 AR5 A )-2-(5-(2-(2,4-H| EZ =6~
N EAHME)-1,2,3,4-EHEg}slo] =R o] 4T EA-6-U )4~
(4,4-t] oD o] ¥ 2 D -1-9)-2,6-v] v D =) 2] -3~
d) oA EA

e () K

wH C: LCMS (M + H) = 682.1

91

(8)-2-(3 A-F-5A])-2-(5-(2-(2,3-HEZ 24~
| EA W4 )-1,2,3,4-HEelslo]| =R o] A7 =8 -6-U)-4-
(4,4-A 923 # 2 Dd-1-9)-2,6-c] W g =) 2] -3~
D)o EAE

. iﬁ P
~0 al | X OH
Cl N/ (e}

- C: LCMS (M + H) = 668.1
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[0429]

(8)-2-(3 A-F-EA])-2-(5-(2-(2,6-0] EF L. & -3-
HEA42)-1,2,3,4-H Egsto]| =2 o] 27 -6~
(4,4t W Ed 9 A d-1-9)-2,6-t)m D5 2 &l
A )olA EAL

2l )~

) ®
F
N N Q%
@; A\ -OH
(0] | N/ 0
2 C: LOMS (M + H) = 636.3
(8)-2-(3 A-HEA)-2-(6-(2-(4-222-2-EF 2 2-5-
A EAME)-1,2,3,4-HEZHS) =R AT EA-6-Y)4-
(4, 4-Hv g2 d-1-9)-2,6-t] & F 2 -3~
d) oA EA
93
"ol
. 9
2 C: LOMS (M + H) = 652.3
(5)-2-(3 A-H-FA)-2-(5-(2-(2 - EF L2 25~
HEAHA)-1,2,3,4-H E B | ER 0] 47 5T -6-9 )4~
(4,4-ddEnHd-1-49)-2,6-t A d-3-
d)oLH EAL
94

fﬁx

= o}

pea

W A, C: LCMS (M + H) = 636.3
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(S)-2-(3 ZF-F-F-A])-2-(5-(2-(3,5-0| ZF 2 =4~
A E5AME)-1,2,3,4-E| Eg}eto]| ER o] 27 EA-6-YU )-4-
(4,4-"d g o= d-1-4)-2,6-t v E 5 g d-3-
) oM EAL

F . [5 9/J<
~0 N ~ OH
F I N7 o

A, C: LCMS (M + H) = 636.5
(8)-2-(3 AF-F-F A )-2-(4-(4,4-T v E I F 2 d-1-¢ )-
2,6-tWd-5-(2-(2,3,5-Eg] E 2024 )-1,2,3,4-
HEgsto| =2 0|47 58-6-9)3 2| 9-3-Y) oA EAL

‘ Eﬁ X,
N NT O
. A OH
F |N/ o)

R C: LCMS (M + H) = 624.3
(8)-2-(3 A-F-EA])-2-(4-(4,4-t] v D o g D -1-d )-5-
(2-(3-EF L2241 E5A]H 2 )-1,2,3,4-
B Egslo| =20 A7 Ed-6-Y)-2,6-tW e g d-3-

0 )oba =4k

F gﬁ k
Sy A A OH
| P

W A, @ LCMS (M + H) = 618.2

45

96

Y7

[0430]
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(8)-2-(3 A-F-EA])-2-(4-(4,4-t] v 23 | B D -1-Y )-5~
(2-(2-HFA-3-(Eg|EFL2ddE)Nd)-1,2,3,4-
HEZ S| ER o)A ET-6-Y)-2,6-TvEH 2 d-3-

A )ohH =4

e
F (0]
F
kajAN & o
\' OH
IN/ S

7 Ar LCMS (M + H) = 668.7
(8)-2-(3 A-F-EA))-2-(5-(2-(5-2Z2 22~ A H A)-
1,2,3,4-E| Egtato| =2 0] A 71E-6-U )-4-(4,4-
He g 2 e-1-2)-2,6-t e ¥ 2] d-3-Y ) oA EAL

" ®
= N N Ok
' N/ le)

R AD LCMS (M + H) = 634.4

(85)-2-(3 A-H-E A )-2-(5-(2-(3-E 2 2-5-H EA] Wl & )-
1,2,3,4-H Egslo| E2 0| AT EU-6-Y)-4-(4,4-

oo g9 A2 d-1-%)-2,6-t v D ¥ 2] 11 -3-2 ) o} 4 EAL

100 63
/o N N 9/I<
S~ -OH
Cl |N/ (0]

W A LOMS (M + H) = 634.5

93

[0431]
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($)-2-(3 A-R-FA])-2-(4-(4,4-0) M| & o} | 2] A -1-9 ) -5~
(2-(4- 2R L 2-3-v5AA)-1,2,3,4-
HEgslo]| EZol A7 5d-6-Y)-2,6-tI v D g d-3-

o)obAEat

101 (%
N N QJ<
. o OH
O ‘N/ o}

B A LOMS (M + H) = 618.5
(8)-2-(3 Z-F-F A )-2-(4-(4,4-v v D H F D-1-%)-
2,6-HHd-5-(2-(4-(E8| 2R LE2WEA)AE)-1,2,3,4-
HEglsto|ER2 ol 42753 -6-U)H 2 d-3-A ) o} N EAF

102 Hﬁ
L
FL;/@\C@%/OH
= (o]
N

W AT LOMS (M + H) = 654.1
(5)-2-(3 ZA-F-FA])-2-(4-(4,4-v A D ¥ o g I -1-Y )-5-
(2-(3-o EA M A )-1,2,3,4-E| EE}Elo]| =R 0] A7) -6~
d)-2,6-t 3 2] 1-3-Y Yo} | EAL

%
N N 9J<
Q/\ %OH
[ A0

5

" A LCMS (M + H) = 614.3

o

[0432]
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104

(S)-2-(3 ZA-F-EA])-2-(5-(2-(3-E2 =4~
(Eg]EF 2 2H5A)WE)-1,2,3,4-
B Eglslo| 2ol 275 d-6-Y)-4-(4,4-tIH D 9 o & -
1-9)-2,6-T] ¥ 2 9 2] 9-3-9 ) op A B4k

. N N 0
F 0 & .

cl
e @

-

A LCMS (M + H) = 688.1

105

(8)-2-(3 A-FEA| )-2-(6-(2-U-(JEF L ZH EA] )-2-
Z2032ud)-1,2,3,4-HEZ 50| ER0| AT E=d-6-)-
4-(4 4-vM g T F g 9-1-¢)-2,6-0] v &2 1] 2] -3~

A)eba] B4t

L
F7 o F e
Ko~ ©

W AD LCMS (M + H) = 654.2

KT

106

(8)-2-(3 A-RHA])-2-(5-(2-(2,6-T EF 2. 24~
g EAM4)-1,2,3,4-H Ee}slo] =2 o) A md-6-Y)-4-
(4,4-dmgd s d-1-9)-2,6-t g2 -3~

Q)olAE4k

F o
e o N
N

W AT LOMS (M + H) = 636.7

_87_



[0434]

(9)-2-(3 A-EEA)-2-(5-(2-(2,4-T] EF 2 Z6-
H =AM A )-1,2,3,4-H EE}3to]| E 20| A 7| 5U-6-Y )-4-
(4,4-t1M oA g d-1-9)-2,6-t il d 7 2] -3~

A )ob A £ 4L

107 (%
~o
Sren e
F F %OH
1N/ I
b A LOMS (M + H) = 636.7
(8)-2-(8 A-F-5A1)-2-(4-(4,4-) H B 9 o 2] B -1- % )-5~
(2-(3-Z2F L2 A (B EF L2 EAHNA)-1,2,3,4-
HE&ZSlo| =2 o] 27| 5H-6-9)-2,6-td e oz d-3-
2 )olH EAL
108
W
F N/ (6]
AT LOMS (M + H) = 672.2
(S)-2-(3 A-H-EA] )-2-(4-(4,4-T) o & 3] F| 2] ] -1-&] )-5-
(2-(2-H EAA4~(Ex EF2vd)w4)-1,2,3,4-
HEzSlo| =2 o] A7 &d-6-9)-2,6- &3 g -3~
A ) oA EAL
109

N N 0J<
R i__OH
(0] S
F l | N/ (¢]

W A LOMS (M + H) = 668.2
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[0435]

(8)-2-(3 2AF-HE=A] )-2-(4-(4,4-T) v D I 7| ) D -1-] ) -
2,6-0HE-5-(2-(3-(ET EFLEZMEA] )2 )-1,2,3,4-
H Eglslo] =20l 47| Ed-6-U )| Pd-3-Y)olA EAL

o

110
N N“ O
Qﬁ K o OB
O;/F |N/ o]
F
B A C: LCMS (M + H) = 654.4
(5)-2-(3 ZH-REA])-2-(4-(4, 4B A H & d-1-Y )-5-
(2-(3-EF L 2-5-(EdEF L2 EA )ul4d)-1,2,3,4-
HEgso| =20 A7) =H-6-Y)-2,6-t] 2 2] g-3-
A )o}lH| EAL
111 Hﬁ
F\©ﬂ J<
d %
el A LCMS (M + H) = 672.2
(5)-2-(3 A-F-EA])-2-(4-(4,4-Ov B B =2 d-1-9 )-5-
(2-(3-MEA-S5-(Ex) EF2vd)Nd)-1,2,3,4-
H Eglslo| =R ol A7 5H-6-9)-2,6-t) WD 32 -3~
A Yol EAL
112

e . (5 9J<
. s . OH
F7OF N O

W AT LCMS (M + H) = 668.2
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[0436]

113

(8)-2-(8 A-REA])-2-(5-(2-(3- 2= 2-5-
(E8|EFL2HEA)NH)-1,2,3,4-
HEZ s =go] 47 Ed-6-9)-4-(4,4-tv L3 H Y-
1-9)-2,6-H A2 9 2| d-3-Y ) ot EAL

cl . [5 9J<
< OH
ol F lN/ 0

E

W A LCMS (M + H) = 688.3

114

(8)-2-(8 A& )-2-(5-(2-(2-
(HEFLEASA)HMA)-1,2,3,4-
HEZSlo| =2 0147 Ed-6-9)-4-(4,4-tH B 7 g d-
1-9)-2,6-H = 29 2 d-3-L) oA EA

F
. o
F (0}
@”Q@Iiif
X - OH
| A O

W AT LOMS (M + H) = 636.4

115

(8)-2-(3 225 A])-2-(4-(4, 4- i D H &) D-1-9 )-5-
(2-(2-EF Q9 2-6-HEAW A )-1,2,3,4-
HEZISIo|EZ o] 4T 58 -6-49)-2,6-t) w23 2] d-3-

Q)yopal =4t

1 o
48488
s,

e C: LCMS (M + H) = 618.2
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[0437]

116

(8)-2-(3 A-F-FA])-2-(4-(4,4-T) W D 9 ¥ 2] 1 -1-9 )5~
(2-(2-EF22-5-H5AH4d)-1,2,3,4-
B Eg}slo] =2 o)A F]Ed-6-Y)-2,6-0] v D3 2] -3~
d)otA EAT

e fﬁx

- (0]
W G LOMS (M + H) = 618.2

117

N
(8)-2-(8 A-H-5A)-2-(4-(4,4-0) W D 9] 7 ) H-1-% )5~
(2-(4-ZF L E-2-v| =AM 4 )-1,2,3,4-
g Egtslo] =R o)A EA-6-9)-2,6-t] WD 3 ] d-3-

Q)oh A=At

o oF%

N/ (0]
Wy C: ' NMR (500MHz, DMSO-ds) & 7.37 (t, J=7.7
Hz, 1H), 7.15 - 7.01 (m, 2H), 6.94 - 6.83 (m, 2H),
6.75 (t, J=8.3 Hz, 1H), 5.75 (d, J=9.5 Hz, 1H), 3.84
= 3,77 (m, 8H), 8.62 (br. 5., 1H), 2.91 = 2.62 (n,
8H), 2.42 (s, 3H), 2.11 - 2.03 (m, 3H), 1.89 (s, 8H),
1.10 (s, 9H), 0.84 (br. s., 3H), 0.61 (br. s., 3H).
LCMS (M + H) = 618.2
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[0438]

118

(8)-2-(8 A-HEFA) )2~(5-(2-(3-
(JEFL2MEA])M2)-1,2,3,4-

B Egslo| =R ol A&7 E=d-6-Y)-4-(4,4-t WL g #H g g -

1-91)-2,6-7] v & 7} 2] -3~ ) o E 4

9w

wH C: LOMS (M + H) = 636.2

119

(S)-2-(3 2-F-E 1) )-2-(4-(4,4-T) v 2 F o 2] P -1-Y )-5-
(2-(2-dEA]-5-vedd)-1,2,3,4-
HEZ o] ER o] AT Ed-6-9)-2,6-Td| 23 2] -3~

2)o A E A

oot

e A LCMS (M + H) = 614.4

120

(S$)-2-(3 A-FEA])-2-(4-(4,4-t)W D 9 F P D-1-9 )-5-
(2-(4-EF L2 3-(EEFo2HEA])WA)-1,2,3,4-
HE&gsto| =2 o] 427 Ed-6-9)-2,6-td 29 d-3-

0 )oba E 4L

.0 66 M
FiC Ij\N NT O
. L~ _CH
| P

Wl G LOMS (M + H) = 672.2

_92_

ZIHS3d 10-2018-0032649



ZIHS3d 10-2018-0032649

(8)-2-(3 A-F- 5 A )-2-(4-(4,4-t v EF H e d-1-Y )~
2,6-t M g-5-(2-(3-(1,1,2,2-
HEHEZF L2544 4)-1,2,3,4-
o1 HEg s =20 A7 Ed-6-9)H 2 d-3-Y) oA EAL
TF
IN/ (o]
WE C: LOMS (M + H) = 686.2
(8)-2-(3 A-F-5FA])-2-(4-(4,4-t] v D o 7 2] T -1- % )-5-
(2-(3-EF 257 EAHA)-1,2,3,4-
HEZSto)| =R ol &FE3-6-U)-2,6-TH P A-3-
A ) oA Exl
122
o 0) &
LA
w3 C: LOMS (M + H) = 618.2
(8)-2-(3 A-F-F A )-2-(4-(4,4-T i 2 A H FP-1- )-
2,6-tHE-5-(2-(-(EE &R . 2HEA])H&)-1,2,3,4-
HEZSIo]| E R0 2 7] =d-6-Y )7 2 H-3-Y ) o} A EAL
123 F/Fkg Hﬁ
saoeNge
%OH
N/ o
W A LCMS (M + H) = 654.3

[0439]
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124

(8)-2-(3 Z-F-EA] )-2-(4-(4,4-t] | D 9] o) 2] D -1- )-5-
(2-(5-ZF Q9 2-2-v|EAME)-1,2,3,4-
HEZsIo| =2 o] A7 Ed-6-Y)-2,6-t 7 & o 2] 9d-3-

QoA =4t

X ~ OH
F | N/ (8]

HH AT LCMS (M + H) = 618.4

125

(8)-2-(8 A-F-FA)-2-(4-(4,4-t v o A 2] d-1-Y)-
2,6-d2-5-(2-(4-(1,1,2,2-
HERSFRLEAEA)WE)-1,2,3,4-
HEZSo| =2 ola9Ed-6-9) 7 P U-3-U)otH E4L

@

HHH C: LOMS (M + H) = 686.2

126

($)-2-(3 A-F-EA])-2-(4-(4,4-) D I H 2] D -1-2 )-5-
(2-(5-d| ZA|-2,4-0)EF 2w & )-1,2,3,4-
HEgSo|=g2o|AF5d-6-4)-2,6-t) ¥ 23 g -3

Q)obA =

0T o
F F %OH
N/ (0]

AT LCMS (M + H) = 650.4
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(8)-2-(3 A-F-EA])-2-(5-(2-(3,4-T] 2221 4)-
1,2,3,4-H| EStao] ER 0| 2] 5W-6-U)-4-(4,4-
HH e # e d-1-d)-2,6-H e s d-3-2) oA Ext

CI;C(\N Eﬁ 9)4
al X ~._OH

W C: LCMS (M + H) = 638.1
(8)-2-(3 Z-FEEA])-2-(5-(2-(2,6-t] S 222 )-
1,2,3,4-H Eglslo| =R 0] 27| 5A-6-Y)-4-(4,4~
o E e d-1-4)-2,6-t) d H 2 d-3-Y ) o} A EAL

128 o] Eﬁ
COOD L
al | e OH
s B

B C: LCMS (M + H) = 638.1
(5)-2-(3 A-F-E A )-2-(5-(2-(2-F 2 2-3-v| EA]d 2 )-
1,2,3,4-H Egslo| =2 o) A7 W -6-9)-4-(4,4-
g sz d-1-4)-2,6-t v d g 2 d-3-d ) o} A EAL

cl
o fﬁ 4
N N O
A, -OH
| A 0

W C: LCMS (M + H) = 634.2

127

129

[0441]
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(S)-2-(3 AF-H-E 1] )-2-(5-(2-(3-ZFE&2-2-

E202Wd)-1,2,3 4-H|Edtslo] = Ro] 27 EW-6-2)-
4-(4,4-0) o Q3] 7 2} wl-1-9))-2, 6- ] ol | ) ) -3
%)owm}
130

%

: LCMS (M + H) = 622.1

]:]

(8)-2-(3 55

AN-2-(5-(2-(4-F 2 2-2-v W 2 )-

1,2,3,4-H E&slo| =2 o]l 27 5H-6-Y)-4-(4,4-

) o 2 2] 30 2§ -1-20)-2, 6-0) o] & o ] §l-3-2) Yo A = A

H]—l:ﬂ

131

C: LCMS (M + H) = 618.1

(8)-2-(3 A-F-FEA] )-2-(5-(2-(3-FR=-4-vdd &)

1,2,3,4-H Eg}lo]l =2 o] A7 md-6-9)-4-(4,4-

o2 9] ) ) W -1-91 )-2, 6-0) o] & 7 &) e -3~ ) o4 E A
132

— fﬁx

N/ =

t‘ljltﬂ

H C: LCMS (M + H) = 618.1
[0442]
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(8)-2-(8 A-H-FA)-2-(5-(2-(5-2 2 2-2-v| Dl 4 )-
1,2,3,4-H EZslo|ER o] A F|Ed-6-Y)-4-(4 4~
e e d-1-4)-2,6-t v g 3 g d-3-4 ) o} | EAL
133 Eﬁ
I\ . _OH
N/ (6]
W C: LOMS (M + H) = 618.1
(8)-2-(38 A-FFA)-2-(5-(2-(4-22=2-3-vEdHl d)-
1,2,3,4-H E&gslo]| =20 AT 5H-6-YU)-4-(4,4-
o g e d-1-9)-2,6-t W 8 3 2] Y -3-< ) o} A EAL
134 Eﬁ
OTO L
al ‘\ ~ OH
N/ (o]
" C: LCMS (M + H) = 618.1
(8)-2-(3 AH-F-BA])-2-(5-(2-(4-22 2-2,6-
tZFozwd)-1,2,3,4-HEZSo|EZ20| A7 5T -6-
A)-4-(4,4-) B3 H B d-1-2)-2,6-0] W & 3 &) P -3~
2 Yol EA
135
; 9 %
cl F %OH
N/ (0]
W C: LCMS (M + H) = 640.1

[0443]
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(5)-2-(3 A-L=A])-2-{5-(2-(2-BE2-6
EFea2d)-1,2,3,4-HEZs | =20 A7 EH-6-U)-
4-(4,4-09 a9 g d-1-9)-2,6-t) m D 3 2] P -3-
d)oLA EAL

Cl %
NT 9
‘\ ~.__OH

éﬁ%

Wl C: LCMS (M + H) = 622.1
(5)-2-(8 A-F-FA)-2-(5-(2-(3-ERE~4-v| SA| 2 )-
1,2,3,4-H EE}Sto| =R 0| AT EH-6-Y)-4-(4,4-
g d-1-¢)-2,6- w2 9 2l d-3-2 ) o}l EAL
137
o opZ
~0 | X OH

= o}

136

N
W C: LCMS (M + H) = 634.1
(8)-2-(3 R-F-FA])-2-(5-(2-(4-22Z-3-¥| 5A A )-
1,2,3,4-HE&So| =20l 27| =58-6-Y)-4-(4,4-
fe gz d-1-9)-2,6-td 2 g g d-3-U) ol A E4L

’ ﬁﬁ <
- s OH
_0 WP O

W C: LCMS (M + H) = 634.1

138

[0444]
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139

(8$)-2-(3 AH-F-EA])-2-(4-(4,4-TH B H 2 D-1-¥ )-5-
(2-(5-olaZ 2 P-2-v| Z Al d)-1,2,3,4-
HEzlslo|ERol A7 Ed-6-9)-2,6-HvdH e d-3-
d)olA EAL

v 1L

W C: LCMS (M + H) = 642.2

140

(8)-2-(3 A-HEA])-2-(4-(4,4-OH D A 2| d-1-Y )-5-
(2-(3-W| S A]-4-v gl & )-1,2,3,4~
H Eg}sto]| =20l AT Ed-6-U)-2,6-t & ¥ 2] U-3-
A) oA EAE

Ay fﬁx

Zh_ 0
Wl C: LCMS (M + H) = 614.2

141

N
($)-2-(3 A-HEA])-2-(4-(4 4-t]d D F A 2| d-1-Y ) -5-
(2-(4-"EA]-3-w g d)-1,2,3,4-
HEgtslo| =R ol AF|5d-6-9)-2,6-T] v D3]] -3~

oA =4t

-

WR C: LCMS (M + H) = 614.2
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142

(S)-2-(3 A-F-ZA])-2-(4-(4,4-" W3 A ) D-1-L )-5-
(2-(3-SF L 2-2-vEANE)-1,2,3,4-
HEgslo| =20 A7 Ed-6-9)-2,6-tW ey d-3-
‘Q)OME*}

Q‘%

W LCMS (M + H) = 618.3

143

(8)-2-(3 A-F-EA) )-2-(4-(4,4-t v D I = 2] F-1-¥ )-5-
(2-(3-°2Z2d-4-v 5|4 d)-1,2,3,4-
HEgsio| =20l A7 =d-6-9)-2,6-tIH e g d-3-
Gyeba 24

ey S8

el C: LOMS (M + H) = 642.4

144

(S)-2-(3 A-H-EA])-2-(5-(2-(2,4-T) EF L 76~
stol=E Al A )-1,2,3,4-H EglSto] ERo0) 27 5 -6-
U)-4-(4,4-t D3 H 2 D -1-2)-2,6-t) W & ) 2] 9 -3-

A oA E A

5 fﬁx
F F%OH
s 2

W C: LOMS (M + H) = 622.3
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(8)-2-(3 A-F-EA)-2-(6-(2-(2- 2226 S 2 )-
1,2,3,4-HEgSo| =2 o] A7 Ed-6-Y)-4-(4,4-
Heg s #H 2 d-1-¢)-2,6-t W D 3 g ©2-3- ) o} M E4L

Sasebee
cl B g A
N~ 9

R C: LCMS (M + H) = 634.5

(8)-2-(8 A-F-F A )-2-(4-(4,4-d 2 A | D-1-¢)-5-
(2-(2-EF L 24-YEAWHE)-1,2,3,4-

HEgslo|=ERolaF|Ed-6-Y)-2,6~- v D2 5l-3-

A)obA EAL

o Eﬁ @
\O F | ~ OH
ik

W C: LCMS (M + H) = 618.5

(8)-2-(3 A-F-EA])-2-(4-(4,4-T) | 2 ) 5| &) D-1-L )-5-
(2-(4-"| 5 A)-2,3-t vl gl 4)-1,2,3,4-

HE#Zso| 22027 E3-6-9)-2,6-0 v d o2 d-3-

el EH

PN e B

WH Co LCMS (M + H) = 628.2

145

146

147

[0447]
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(5)-2-(3 A-FZA)-2-(4-(4,4-T 2 A 2] I -1-9)-5-
(2-(4-dEA)-2,5-t]dgddF)-1,2,3,4-
H Egslo]l =g ol A9 E5H-6-Y)-2 6-0) f & 3] 2] gl-3-

Q)opa =4t

o (O

W C: LCMS (M + H) = 628.4
(8)-2-(3 A-F-EA])-2-(4-(4,4-t] v D o] 7 2] A -1-9 )-5-
(2-(4-o EAE)-1,2,3,4-B| Ee}Slo]| =2 0] A7) = -6-
2)-2,6-t a2 9 Y H-3-d) oA EAL

o Gl e
Eegeshee

2 C: LCMS (M + H) = 614.1
(8)-2-(3 A-F-FA])-2-(4-(4,4-t] vl D ¥ H & D-1-Y )-5-
(2-(4-0l A= 2 ZEA|4)-1,2,3,4-
HEZsto| ER o) A7 Ed-6-9)-2,6-t] v s g d-3-
Ad)olA| Et

o B
fegeshie

HHH C: LCMS (M + H) = 628.2

148

149

150

[0448]
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151

(8)-2-(3 A-H-FA)-2-(4-(4,4-t) W D 5 & D-1-2) -5~
(2-(2-F| SN -5-(EEF o2 E)da)-1,2,34-
HEg Sl =20l Ad]E-6-9)-2,6-t WD # g d-3-
d)otELR

Fac\©\/\N E’\Iﬁ 9%
o o -OH
| (XY

W C: LCMS (M + H) = 668.3

152

(8)-2-(3 A-HEA])-2-(4-(4,4-0)H & =] 9 g] D -1-¥ )-5-
(2-(2-cl& 22 Z A0 )-1,2,3,4~
HEZsto]| =204 7] 5d-6-U)-2,6-t vl d 2 g g-3-
A )olA EAt

> P

W C: LCMS (M + H) = 628.4

153

(8)-2-(3 A-F-5A))-2-(4-(4,4-t v 7 A &) D -1-% ) -5~
(2-(2-0| &7 5A1WH)-1,2,3,4-
HEZ o] 220|471 wd-6-9)-2,6- D 2] B-3-
L)opAI EAL

o

HH C: LCMS (M + H) = 642.4
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(8)-2-(3 A-F-FA1)-2-(4-(4,4-v v & 7 5 2] D -1-2)-5-
(2-(3~el£Z 2 T WD )-1,2,8 4~
HEZ S| ERo] AT wd-6-U)-2,6-t B d-3-
L)t EAL

"oag

W G LONS (M + 1) = 628.4
(8)-2-(8 A-F-FA1)-2-(5-(2- (A2 -6-L v & )-
1,2,3,4-H E&}3lo| E 20|27 EH-6-Y)-4-(4,4-
OH v d-1-4)-2,6-td 2= 2 d-3-g )M E4

e

e C: LCMS (M + H) = 626.2
(51213 2-75= 5] )-2-(5-(8-{(2, 3~
tsto]l=2MZ[b][1,4]H241-6-4)"1€)-1,2,3,4-
HEgso| =R 0] A7 5 -6-U)-4-(4,4-t) v 2 I 2] -
1-9)-2,6-t F 5 2] d-3-¢d ) o} A EAL

O

R C: LOMS (M + H) = 628.2

154

H
=]
=]

155

156

[0450]
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(8)-2-(5-(2-(3,4-H| (Y EF-L 2 FA )l E)-1,2,3,4-
Bl Eglslo] R o] 27 Ed-6-9)-4-(4,4-t)dEd g #H 2l d-
1-9)-2,6-t M 2 9 2] 9-3-9)-2-(3 A-F-FA] )o} A EAF
157 Dﬂ Eﬁ %
N/ o
‘ﬂé.c LCMS (M + H) = 702.1
(8)-2-(8 A-F-EA])-2-(5-(2-((2,3-
Hatol=2ullz[b][1,4]5) &41-5-4)#€)-1,2,3,4-
H Egsto]| =2 o] 427 5W-6-Y)-4-(4,4-O W g A2 d-
1-4)-2,6-tH 2 2 D-3-U ot ELL

158 Eﬁ
N N (:)>4
o | x ~ OH
(0] N/ (6]

B C: LOMS (M + H) = 628.2
($)-2~(3 AR EA])-2-(4-(4,4-t] H D =) | 2] A-1-Y )-5-
(2-(2-EF Q0 2-6-v = A144)-1,2,3,4-
HEgslo| =2 o)A &5 -6-U)-2,6-t) ¥ & 9 2 -3
d) oA EA

QL

W C: LCMS (M + H) = 680.2

>_

159

[0451]
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(8)-2-(3 A-EEA])-2-(4-(4,4-t v 2 F H &) D -1-Y )-5-
(2-(4-0]AZ 2 EZ -2 g-U]r el &)-1,2,3,4-
HEgso|ERo|AFEH-6-Y)-2,6-t] e 3 g d-3-

)oh A=A

o DI
/gitf OO

W C: LCMS (M + H) = 656.2
(5)-2-(3 A-F-=-A] )-2-(5-(2-(3,4~-v| el d)-1,2,3,4-
HEZSto| =20l 27| = d-6-Y)-4-(4,4-t 2 F sl 2| -
1-9)-2,6-t 29 g d-3-9 ) oM EAL

161 [%
N N QJ<
|N, g

W A LCMS (M + H) = 598.4
(S)-2-(3 A-F-=A])-2-(5-(2-(4-(1-
AofiAlo]l 2T 2w A)-1,2,3,4-
HEgsto| =20l A7 Ed-6-9)-4-(4,4-tlH Do 7 g d-
1-9)-2,6-H ¥ d o 2 H-3-9 ) op A EAF

e D K
= S -OH
JN/ |

R C: LCMS (M + H) = 635.2

160

162

[0452]

(8)-2-(3 A-HFA)-2-(4-(4,4- O B3 A 2 D-1-2)-
2,6-t) v g -5-(2-(4- (=2 <A )l 2 )-1,2,3,4-
HEgslo|=20] A7 EH-6-9)T g H-3-Y ) oA EAL

163 O/[::f’\n E?? g><;H
|

s

B C: LCMS (M + H) = 712.3

[0453]
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N

N O
I -

|
N
0

[0454]

[0455] (5)-3-HZE-5-(1-(3-FEA] )-2-0] £~ X ZFA]-2-5 20l €l )-4-(4,4-T]m|H H 7] 2] F-1-Y )-2, 6-] i & 7] 2] &
1-2ALo] = DCOM(170 ml) =9 (S)-olAX 2 9-(5-HEZR-4-(4 4-Td e g gd-1-9)-2,6-t) v &5 2] -3~
A)-2-(3A-F-FA]) oA H O] E(16 g, 34 mmol)2] MWFE Bo A-2oAx 58] A mCPBA(77% Hth)(11.7
g, 51.1 mmol)E A7} ct. 4A12F T, Wb E-ES ¥3F A NayC0; (3 x 50 mL) o2 AF3}ar, AxA]7]

I (NagS0,), AFAIZIAL, EFAIA (S)-3-HER-5-(1-B3A-F-5F5A)-2-0| AXZ 2 ZA-2-F 2 E)-4-(4,4-tHE
S gd-1-2d)-2,6-tedagld 1-2A}o]=(14.6 g, 30.1 mmol, 83% F&)E A&3tUTt. ﬁNm(mwm,
FREFE-4)6 6.28 (br. s., 1H), 5.03 (spt, J=6.3 Hz, 1H), 4.00 (t, J=11.4 Hz, 1H), 3.50 (td,
J=12.1, 2.4 Hz, 1), 2.91 - 2.79 (m, 1H), 2.76 (s, 3H), 2.67 - 2.60 (m, 1H), 2.56 (s, 3H), 1.60 (br.

s., 1), 1.45 (d, J=12.1 Hz, 1H), 1.38 - 1.31 (m, 1H), 1.22 - 1.17 (m, 13H), 1.14 (d, J=6.1 Hz, 3H),
1.10 - 1.05 (m, 3H), 1.04 - 1.00 (m, 3H). LCMS (M+) = 485.10, 487.10.

o)’

A T/
P

OH
[0456]

[0457] ojpx2H (§)-2-(5-HE2H-4-(4,4-0] A 72| F-1-Y )-6-(3}o] EFA] g )-2-v] &l 7] 2] H-3- ) )-2-(3Z}- 75
Al)olAEo]E: T DOM(132 ml) 9 (S)-3-HEE-5-(1-(3x-R-EA])-2-0] AL R ZA|-2-2 20| &l )-4-
(4,4-tWE 9 Fgd-1-2)-2, 6~ eI 1-SA}0]=(12.8 g, 26.4 mmol)e] WHFE follo] EFZTFQ 2o}
MEAF F525(7.45 ml, 52.7 mmol)S 5% Az ALdx AH7tsldet. 247 3, 38 NaHC05(50 mL) S A]
A8 Hrrekal, 108 &<t wRketa, 4 & SEAI7IL, /7] T8 ARAI7)1ANaS0,), A7, FFA
713, AgtolE A F&A|713, A7t A(Biotage, EtOAc/FAAF Ful)oA AASQPTE. F 33 E FAsH]
(S)-olax=zd 2-(5-HER-4-(4 4-Ud eI g d-1-9)-6- (o] =F5 A W e )-2-v D I 2] d-3-< ) -2- (3A}-F- =
ADSHAEIO1E(9.7 g, 20 mmol, 76% &)= Atk H MR (500MHz, ZE2Z¥EE-d)6 6.24 (br. s., 1H),
5.04 (spt, J=6.3 Hz, 1H), 4.75 (br. s., 1H), 4.72 - 4.59 (m, 2H), 4.05 (br. s., 1H), 3.48 (t, J=11.0
Hz, 1H), 2.91 (d, J=11.5 Hz, 1H), 2.68 - 2.62 (m, 1H), 2.60 (s, 3H), 1.63 - 1.57 (m, 2H), 1.45 (d,
J=15.0 Hz, 1H), 1.39 - 1.32 (m, 1H), 1.22 - 1.19 (m, 12H), 1.15 - 1.12 (m, 3H), 1.08 (s, 3H), 1.03 (s,
3H). LCMS (M+H) = 485.17, 487.17.

o’

A \(
| L&

[0458]
[0459] ojpZ 2 (S)-2-(5-HZH-4-(4,4-0]mEl 9] 7] 2] ¥l-]1-Y )-6-E 2 B-2-r €] 7] 2] ¥l -3- Q) )-2-(3Z} -2 Z=A] ) o} 4]l ]
Oo]E: (H,Cly(19 ml) 9 (§)-o|AX 2™ 2-(5-B2H-4-(4,4-0 v 2T H 2 d-1-Y)-6-(3lo] =2 A v & )-2-1
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[0462]
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2y d-3-2)-2-(3AF-F-EAD oA H O E(1.0 g, 2.1 mmol)e] wykd fodlo] A2oA ©x-ntg #Hgooyd
(Dess—Martin periodinane)(1.3 g, 3.1 mmol)<= 3hHo| H7}sdc}t. 16A17F &, whe &E3E&

ki, IM NaOH=Z AMFHe &, G542 MHArt.  F7] S (NaS0,) FelA % i, & Sl
A (Biotage, EtOAc/EAF T, 10 CVell AA 0-100%) oA AA|ste] (S)-o]|AEEEH 2-(5-HER-4-(4,4-tW €
gy d-1-d)-6-FE 21 -2-H g 3] g d-3-2 ) -2-(32F-F-E A oA e ] E(960 mg, 1.99 mmol, 96% &)= L

o}. I NMR (500MHz, E22EXF-d)§ 10.29 (s, 1H), 6.26 (br. s., 1H), 5.12 - 4.97 (m, 1H), 4.15 - 4.05
(m, 1H), 3.54 (t, J=12.1 Hz, 1H), 2.94 (d, J=10.9 Hz, 1H), 2.71 (d, J=11.0 Hz, 1H), 2.66 - 2.62 (m,
3H), 1.59 (br. s., 1H), 1.51 (br. s., 1H), 1.41 - 1.35 (m, 1H), 1.30 - 1.25 (m, 1H), 1.22 - 1.18 (m,
12H), 1.16 - 1.13 (m, 3H), 1.11 - 1.03 (m, 6H). LCMS (M+H) = 483.0, 485.0.

0 K

(S)-3-HZH-5-(]-(3F-F-FR] )-2-0] 2 Z Z ZER]-2-8 0] 5] )~4~ (4, 4-T] v €] 7] 7] 2] E7—1—°7)—6— o) & 2] F Lk
DMSO(41 ml) &9 (S)-o|AZay 2-(5-HRZH-4-(4 4-TW ey F g d-1-d)-6-X2U-2-wgd 3 g d-3-2)-2-

(BA-F-EA) A HOIE(2.0 g, 4.1 mmol)] WyrE &Mo] 2(10 mL) T LF7|A EEH% E AT 0] E(1.69 g,
12.4 mmol)E A7} &, E(10 L) & A2F ZE2H0IE(1.12 g, 12.4 mmol)E H7}stx, EFEL whA) wwk
SR ppt7F FA FAEAJY. WESES wnksle uwel, M AEo] ZEkade] S| %E}%i’iﬂr. WA
kgl & 8lS Fojula, IAE EtOAc Tl S5AZ 3, A= MFsta, Ax2A7132(NaS0,), o A7),
FEAA AGE APES AT DNSO &) Tk 2 AES F3FTt. ©olE EtOAcE 3|Al3taL, A
2 AFs Y. f7] S NaS0, oAl Ax&A7)1a, sFA7]1, ppt245E 2Ed =23 gt s
Edo] AHHH g (9)-3-HEHE-5-(1-(BA-FEA])-2-0| A X2 EA-2-F 1o E)-4-(4,4-t] v I A 2 -1~
-6~ eI ZFHHAFA) S AFFATE. LS (M+H) = 499.0

oj4ZEEY  (S)-2-(5-HZKH-4-(4,4-T] B 7] 5] 2] t]-1-¢] )-2- v &l 7] 2] t]-3- O’) ~2-(3A-REA]) Sl E: &
(0.16 ml, 8.8 mmol) thol] gAldZATY o}A=(0.76 ml, 3.5 mmol)S A-2oA EF(18 ml) F9 (9)-
3-HE2H-5-(1-(3A-HF-5FA])-2-0| A X 2 ZA]-2-F el e )-4- (4,4~ ﬂUﬂE‘JM]FJ"d 1- %‘) 6-H e 3] 2 4H(882 mg,
1.77 mmol) 2] wwkE &qe H7Eelth. WHgES 90TAA 2412 &t wuksglty.  o]F, EFES EtOAcE
sMsta, EaE A NallCo: o2 AlFsdth. 7] 4 NaS0y AolA AxA71ar, oA 7)a, FHAIZA.
HHS RS =2A7]3, AgolE Ao ZHA7|a, A7} ABiotage, EtOAc/:AAL Fu), 10 CVell ZH 0-
100%) A AASt] GdE BAE (S)-o)AZEA 2-(5-HER-4-(4,4-grE g d-1-9)-2-m e g2 d-
3-4)-2-(3A-F-F Aol El | ESE AHH B8 &2 dArh. LS (MH) = 455.20, 457.20.
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[0464]

[0465]
[0466]

[0467]

[0468]
[0469]
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A A4 164

Cl

(S)-2-(3A-BREA] )-2-(5-(2-(2-FZZ-6-mg® H)-1,2,3,4-H| EB}5}o] 2 o] 2T &= &-6-Y )-4-(4,4-T] mj] &
b A e g-1-¢)-2-w P F 2] -3- ) ol ExF: (S)-0]AaXRY 2-(5-H 2R -4-(4, 4-t) v d o |2 d-1-%)-2-m &
9 g d-3-2)-2-(3x-F-EAD oA HO|E (25 mg, 0.055 mmol), 2-(2-F2=2-6-wEuld)-6-(4,4,5,5-EHEg Y
g-1,3,2-U AR E2-2-9)-1,2,3,4-H Eg}slo]| = 20] A7 =8 (33 mg, 0.082 mmol), 2-TIAlo]ZF 2 & A F A1)
=-2' 6'-tdE A ulolHld (4.5 mg, 11 gmol), PdOAc, (1.2 mg, 5.5 mol) @ FElF EAHO|E 4d7] (87
mg, 0.41 mmol)Z No3boll &x . 1,4-t=4F (1 ml) 2 & (0.2 m1)=S N, sfoll H713kit}. whe-ES 80Tl A
1h &<t wRESIGIY. RESES EFA7]|1 H‘EM 1 —E—Z}AME Ag)7F 2 (Biotage, EtOAc/SAF ull,
10CVel A 0-100%) 0l AAsIH e, Ead AF mL9] EtOH oA 0.1mLe] 5N NaOHE A 2j3to=m
7hEas o' AHElakar, 80CelA v ﬂ‘%}’é} *ﬁ* 55 $hete e SHES AA 2 B4E A8
Single Compound Purification Bl A&stFct. H) ézﬂ 248 BFHE LC/MSE E8 AAS &4 YAE
(7.6mg) AZ5FAT. H MR (500MHz, DMSO-d6) & 8.01 (s, 1H), 7.29 (d, J=7.3 Hz, 1H), 7.20 (d, J=9.5
Hz, 2H), 7.14 - 7.08 (m, 1H), 7.06 - 6.99 (m, 2H), 5.81 (s, 1H), 3.83 (s, 2H), 3.69 (s, 2H), 2.80 (dd,
J=14.1, 4.2 Hz, 4H), 2.49 (br. s., 3H), 2.45 (s, 3H), 1.30 (br. s., 3H), 1.25 (s, 3H), 1.12 (s, 10H),
0.88 - 0.75 (m, 7H). LCMS (M + H) = 604.18.

—g' mlo o>

W

A A4 165

(S)-2-(3A-REFA])-2-(4-(4, 4-) v F z] 2] -]- )-2-v| -5~ (2-(2-m| & & )-1, 2,3, 4-E]| E&} 3 o] =2 o] &
HAE-6-) I 2] el-3- )} ERXL (S)-o|AaXZ2H 2-(5-HEHE-4-4, 4-tH e Hd-1-d)-2-d e 3] 2] -3~
A)-2-(32-HF-EA])olAE|o]E (50 mg, 0.11 mmol), 2-(2-Z=2-6-WEulA)-6-(4,4,5,5-HEeHWE-1,3,2-1
SAHET-2-9)-1,2,3 4-H Eg3lo]|=2o] A=Y (66 mg, 0.17 mmol), 2-TjAlo]|E 2 A ¥ AT w-2' 6'-T]
wHEAvloldld (9.01 mg, 0.022 mmol), FElF EAHOE A7) (175 mg, 0.823 mmol), PdOAc, (2.5 mg, 11
mol)E Ny, 3holl &, 1,4-t=4F (1.8 ml) 2 & (0.4 ml)S Ny, 3ol #7135}tk HH-EES 80TolA] 1h
T ettt S ES w5A17) AgolE A F3A7]a AeIt A (Biotage, EtOAc/3AF Fuf, 10CV
o ZAA 0-100%) oA AASATE. EE®E EFS 1.5me] EtOA FolA FH3sFar, 5N 44 NaOH(0.20ml,
1.1lmmol) 2 A8t t). #-3ES WA 80CAA wwtelsitt. vb-gES A4dstA ¢F¥ H0/CH,N Ful & AME-3)
o] £HE 94 HPLCAl 93l C18 AH FellA] Attt &A sh3Ee 23 mAY s WHE Ze vholy 3
3 % FUE BHE LOMNSE Ea A-AAse] 24 AAE (7.1 ng)e ATIT.  H NR (500MHz, DNSO-
d6) & 8.02 (s, 1H), 7.36 = 7.32 (m, 1H), 7.30 (d, J=5.5 Hz, 2H), 7.18 (s, 2H), 7.13 - 7.08 (m, 1H),
7.04 (br. s., 1H), 5.80 (br. s., 1H), 3.64 - 3.59 (m, 2H), 2.84 (br. s., 1H), 2.74 - 2.67 (m, 1H),
2.46 (s, 3H), 2.38 - 2.32 (m, 3H), 1.90 (s, 2H), 1.55 (br. s., 3H), 1.29 (br. s., 3H), 1.10 (s, 13H),
0.87 (br. s., 3H), 0.73 (br. s., 3H). LCMS (M + H) = 570.25.
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[0470]

[0471]

[0472]

[0473]

[0474]
[0475]
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N~ O
XY

Z 0]

N
ojprZzH 2-(5-HERH-4-(3, 3-0ueH 5z vl-1-Y)-2, 6-0] B El 7] a] t]-3-) )-2-2 ol Hlo] E: T4 CHyCN
(2.4 nl) F9 ol&aZaY 2-(5-HERA-ZF2E-2 ¢-Uudyad-3-9)-2-2 2ol HolE (0.8 g, 2.391
mmol) 2 DIPEA (0.501 ml, 2.87 mmol)9] xWkeEl gl 3 3-tuEddeld (0.325 g, 2.87 mmol)&
A7beta, A £9E 90TolA v ddd 7t BE Aol ARG, s EFES FX 3, oE ofA
HolE (80 mL)E 3AA7] & (50 mL), 94 (50 mL)E AHsta, AZRAZIL (MgS0,), odstxa
FEH3NFY. FFES ISCO 80 g FFE A (0-25%Et0AC/Hex) oA AA|sle] o]Ax 2 2-(5-H 2 H-4-(3,3-
g g ed-1-9)-2,6-tv g3 g d-3-9)-2-L oA H o ES A HA o (0.74 g, 75%) A AlFs)
9ok, LCMS (M+H) = 413.0.

(S)-o]x22g  2-(5-HEZK—-4-(3, 3-tuEH s d-1-)-2,6-r] i 5 7] 2] H-3-Y )-2-3] o] =F A| o] 4] H| o] E:
50T ] EF4 Fo] olAxEd 2-(5-HER-4-(3,3-tv e A A d-1-4)-2,6-t DI 2 F-3- )-2-F A0}
AEClE  (0.92 g, 2.237 mmol) % (R)-1-"1€-3,3-td|ddrstolmadE 2 [1,2-c][1,3,2] AR E
(0.447 ml, 0.447 mmol)2] &e] ZtelZ R (0.718 ml, 3.35 mmol)S A3 H71slict. Wk £9¢&S 5h
of Ax -15C7HA MA8] 7h2A17]aL -10CollA] Aefell A vhA wxbalgict. vhg Z3hes 01151 opAl | o] E =
8 23kar, 1M NaCOs (50 mL) 2 A FEATH. 7] S& #askar, M NaCO;2 Al HFFaL, NapS0, Aol Al 21247
il EEEIT. ARE ©] 10-50% " ofAHlo|EE A&3te] AE]7t (120 g isco A#) oA AAl
Hiﬂr. S v sHAA olazzd (§)-2-(5-HE2RE-4-(3,3-t] v 7 sl 2 d-1-)-2, 6-t] W 7] 2]
d-3-2)-2-3fo| =E A oA HO| ES A HA 2 (0.81 g, 1.95 mmol, 87% F&)2A AF3IATE.  LCOMS
(M+H) = 415.2.

[

(S)-o]xZ2g 2-(5-BEZH-4-(3, 3-v/mg ] Havl-1-)-2, 6-r] B & v 2] €]-3- )-2-(33}-F-ZA] ) oA Ef o] E:
I A (R HEo] FFEHE ze ARNA " A&E 100ml s wbe ka4, FI) 7L o]Fol
Ha HEe] vesl FHE w7bA] 208 Feb o] &= kS DM (39 nl) T (S)-olaZ2d 2-(5-HE

2-4-(3,3-0Wd I #d g d-1-¢)-2,6-t e 9 2] d-3-U)-2-slo] =E Ao} E o] E (0.81 g, 1.960 mmol) ¥ I}
QA4 (0,168 ml, 1.960 mmol)e] WZhe (0C) & Z3hA Hif’—a‘l\]ﬁli} 2hr ¥, olxFdd M& Fi,

jud

Fee g9 4wk glo] Ae ge F ulReel danA olaRddl ks WEe mUdgaa. e £F
22 0CAA Ih B ua, ool WMAS AAdw, A TUERARA 4844 AR, 2

- 110 -



[0476]
[0477]

[0478]

[0479]
[0480]

[0481]

[0482]

ZIHS3d 10-2018-0032649

S wkgo] LCMSol| wat ¢hAst d3low o)lEde AoRE HUF, Wk EFE-L 500 ml Erlenmeyer ZebA
of Za1, AstA wHrstHA 2M &F FFRUCIER @U|doR wEAT. f7] $& FEsta EE AES +
AF2 AFst, FH8tn Ax2A71 (MgS0y), ATAI7I AES STEAA T4 2dS nAgA g”‘jiﬁ

Az, MAA APAES Aggt A (80 g A, 10-50% EtOAc/Hex) AolAl AAste] AAPE (S)-o]4hZE
2 2-(5-EE2RE~4-(3,3-tHE s d-1-d)-2,6-t e I 2 t-3-)-2-(3A-F-EA) o} HO|E  (0.704 g,

=

1.50 mmol, 77% T&)E A A LU= A AF3ATE. H MR (500MHz, CDCls) & 6.40 (br. s., 1H), 5.14

- 4.97 (m, 1H), 3.89 (t, J=10.3 Hz, 1H), 3.24 (d, J=11.2 Hz, 1H), 2.91 - 2.40 (m, 9H), 1.85 (d, J=11.7
Hz, 1H), 1.68 (d, J=11.5 Hz, 1H), 1.51 (d, J/=12.9 Hz, 1H), 1.42 - 0.86 (m, 22H). LCMS (M+H) = 470.1.

()-0]#22H  2-(3A-FEA)-2-(5-(2-(2-F R Z-6-v F 4 H)-1,2,3, 4-F| E 2} 5}0] =2 0] 2:7] 35 #-6-2) )4~
(3, 3-tmeFw 2] el-1-¢)-2,6-t]m| d 7] 2] F-3- ) ol A E o] E: 1, 4-T) &AL (1772 wl) F9] (S)-o|AZ=H 2-
(5-B 2 5-4-(3,3-tIW g9 7 g d-1-2)-2 6-t] W& 7] 2] Jd-3-2)-2-(3x}-F-EA) oA Ho| E (0.07 g, 0.149
mmol), 2-(2-F2Z-6-v|dA)-6-(4,4,5,5-H EmE-1,3,2-T] SAL R ET-2-91)-1,2,3,4-E| Eg}alo] = 2 o]
7= (0.089 g, 0.224 mmol), 2-UALO|ZEANFE 2T =-2" 6'-T]w| S5 A uto]#d (0.012 g, 0.030 mmol),
Ze}5(11) oFAHIOlE (3.35 mg, 0.015 mmol) 2 2M KsPO, (0.559 mL, 1.118 mmol)e] EFES N, 3ol

Ak, W EFES 58 Fe @7IA71AL 1h FeF 80TelA stEESTh. f7] & EEska 4k F9 0-

85% old olMEHO|EE Ag3te] AEgt A (24 g, isco AY) AoA AAETE. EAsE B =

(S)-ola=Zzd  2-(32-FEA)-2-(5-(2-(2-F22-6-wEdl d)-1,2,3,4-H| Ed}slo]| =2 0] &

(3 -tiWda g d-1-9)-2,6-tWE g d-3-2) o} Eo] ES A ¥ u¥E (57 mg,
S AFsFF k. LCMS (M+H) = 661.5.

A Al 166

(S)-2-(3A-BRER] )-2-(5-(2-(2-F ZZ-6-mg® H)-1,2,3,4-H| EB}5}o] 2 o] 2T = &-6-Y )-4-(3, 3-T/ ] &
g7 2] el-1-¢)-2,6-c] ¥ g 5] 2] g]-3-2] )o A ELF: NaOH (0.173 mL, 0.863 mmol)E ol &-2(1.5 mL) F2| (S)-o]
AxEg 2-(3A-FFA])-2-(5-(2-(2-F 2 2-6-1Edulld)-1,2,3,4-H Eg} o] EZ o] 2= H-6-YU)-4-(3,3-H 1
gy # g d-1-9)-2,6-tiWd gl d-3-2) oA Elo] E (0.057 g, 0.086 mmol)e] &Ho] Hrletn, EFES 80T
oA 4h Fob 7FEstdtt. F=71e] NaOH (0.173 mL, 0.863 mmol)E H7leta E3ES 6h B¢ 719t WA
713 B3 LC/MSl ola] AAste] =4 AAE (32.0 mg, 0.052 mmol, 60%)S A&3tFTt. LCMS (M) =
619.3.

HIV 241 A NLA-3= 5Bl 9] nef fdxke] Aol eldet(Renilla) FA 13 eHAl 2= diAl® A28 NL-
RLuc Z=Eufolefx ZE& ZAE Gt oleld nlolelxe FE3] el dom, Alx wfjgelA ok 719
BEAE AL+ vk =3, FAFHH=(luciferous) HEHE Hlolgl= A B AREA A sgHEo
olglx A ARE AEsly] ek ddsta fold WS AlFsty. 2P = pNLRLucE Prull F-9] ol A

=
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pUCI8E Z24dd = =Znlo]gl~ NL-Rluc DNAE &-f3tc}. NL-RLuc Wloleg]2~E Z&}~u|= pNLRLucE ©|&3h
293T Al¥e] A7 JOH Az, FAAAS AxGA ] w2} Inv1trogen(Carlsbad CA)o.ZHE
LipofectAMINE PLUS 7]1EE& o]&3dte] Fafalar, AAFE wpolg| =g MI-2 AXEeA AAedrt. g #
&, A" wlely =& 010:5}04 stet=o] EAatel A NI-2 ‘ﬂie ZAAZIAL, Aol d 5Y F, Al
7hEstar, e FAE A e Foll ofal] upelel s el dhal] stk AR wiAl= 10% 7FE B2 sk
$ "o} IH(FBS), 100 FH/AYARA G ml/100 FH/2EZHAEvFo]A ml, 10 mM HEPES €% pH 7.55 2 2
m L-SFEF o ® BHZF RPMI 16400]30th. Aojx 23]9] APowREljo] ARE o]&3le] EC ks ALttt
ot FAHHAE Promega(Madison, WI)ZHFE12] Dual LuciferaseZ|EE o]&3te] G=Fsivt. shgh&Eel digh
volel 2o A S stEEo A% AR EAstolA el QiAo del o& ARt 50% FE 5 =(EC

l—m _&__
lo ¢

o

¢

DE T FE AN A5 S olgate] AXEIGITH(Fa) = 1/[1+ (EDs/2FE %) 1)(Johnson VA,
Byington RT. Infectivity Assay. In Techniques in HIV Research. ed. Aldovini A, Walker BD. 71-76. New
York: Stockton Press.1990). Ax}= 3 1o AAHTE. A% 553 FAL ECy < 100 nME z2tE 3gES Y
Edj= vbd | B 2 CE= 100 nM WA 1uM(B) T >1uM(0) 9 ECss zZtHE 33&ES et

=]
—_

B3tE 24 | o | BEE 24 | ECx M
1 A 0.006 84 A
2 A 85 A
3 A 86 A
4 A 87 A
5 A 88 A 0.012
6 A 89 A
7 A 0.004 90 A
8 A 91 A
9 A 92 A
10 C 1.475 93 A
11 A 94 A
12 A 95 A
13 A 96 A 0.003
14 A 0.034 97 A
15 A 98 A
16 A 99 A
17 A 100 A
18 A 101 A
19 A 102 A
20 A 103 A 0.012
21 A 104 A
22 A 105 A
23 A 0.003 106 A
24 A 107 A
25 A 108 A
26 A 109 A
27 A 110 A 0.008
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28 A 111 A
29 A 112 A
30 A 113 A
31 A 0.011 114 A
32 A 115 A
33 A 116 A 0.002
34 A 117 A
35 A 118 A
36 A 119 A
37 A 120 A
38 A 0.006 121 A
39 A 122 A
40 A 123 A 0.011
41 A 124 A
42 A 125 A
43 A 126 A
44 A 127 A
45 A 0.003 128 A
46 A 129 A 0.003
47 A 130 A
48 A 131 A
49 A 132 A
50 A 133 A
51 A 0.003 134 A 0.012
52 A 135 A
53 A 136 A
54 A 137 A
55 A 138 A

- 113 -

ZIHS3d 10-2018-0032649



[0486]
[0487]

56 A 139 A 0.03

57 A 140 A

58 A 141 A

59 A 0.058 142 A

60 A 143 A

61 A 144 A 0.008

62 A 145 A

63 A 146 A

64 A 147 A

65 A 148 A

66 A 0.013 149 A

67 A 150 A 0.021

68 A 151 A

69 A 152 A

70 A 153 A

71 A 154 A

72 A 155 A

78 A 0.007 156 A 0.008

74 A 157 A

75 A 158 A

76 A 159 A

¥4 A 160 A

78 A 161 A

79 A 162 A

80 A 0.003 163 A 0.076

81 A 164 A 0.003

82 A 165 A

83 A 166 A 0.023
2wl ANE A% oA Ao ARHA gov], ols B4
B2 TA%E 5 9ol Gl WU selrh webd, ANdE %
& Ao2 BEAu, AT AL hds Bred ATEE FroiE
W R S Ee el i RE WS 37Pe) TPHE Aoz ox
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