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TR AR oy KSR L IR A T AR LI E B L C o BEEE AR | AU
B TSRS RS | C L, SRR AL L -CONR'RY, b R® I R % BN &L Cy fidik RSk
Cpy itk &L C, BEde i R K R S EAIITER IR TR Cy o Bt 08 U
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R IR S IR 2R PR, b BT R AT ) o2 B BB 2 i P A QA i i
A TS 238 Cpy BEFE S Cyy BERE S — 90 128 I =9 P L

[0034] XTI 8#E R Ta MALAD, G5 R'R® K R IR A] AR U S AT o] S 451 Frg 8 [l T
FEOR 7] A BRUARHE AT 7 L S 491 9 R SR S s o DRI, AR LR AN ) 7 T ) 28
[0035]  BRAESIAEULH, FMIARTE A LR & 3o “hedk” Lontiy 1 2 4 DRI RS
SCHERESE . IR RN B 2D B 2 B 4 DRI BB SO IR . BRI
RRHARDAERNEE 2 2 4 DRI BRSSO “Mdk" R faE 3 27
BRIV PIR RS, R AUERE” K pa AU R RS B A A s AR T AT e AR A 1
HATIEER 7y (Blinges st ) MRTE RIS 2 i B XSO k. 85 K25 R
AR AN G BB G OC R B, i (R Fedt ) BIARTER RS — DB I
A R RIS -

[0036] AR BIIEL S PTA I ER R 25 60 IR L5 & 7 A B2 stk 547
A B P e R AR B 78 2 2y B A SR I o SR 28R nTAR Y B A MBS A W]
Weiaton) il 4% o —2eP) s 7 EE A SRR L - SRR IRIR &R R TEIR R S
IR L ST IRk R PR I R L SR IR Bk 2R R U £ ) LR B L Eh ok
MR R IR £ AH IR 2 XU 25 IR 2« WEIR i DR FH IR 2 L R & 1 0 MR e PP 2l P2
FRERREE . e T HEA RS RS VRS R SRR HEEL . LR
CTR NG BEER VO VA TP A SRIRIA O ER IR B VR R VB ER VU T = R AR
[0037]  —LEACKR MR S LS AR SRR TE AP AE - AR I EAL S BT S AR R A
2o BT WS A B X RS Ao i) 58 B 73 B ST A S R AR I VA AE AR A 0
[0038]  AKMAIEALEWRIPTA BAR LA BAR AR HI LB AT B

[0039]
H\R1 N\R1
o—( ~(
/N N /N
[0040] AN TTVE

[0041] AL AW m] H AR O 5 v 4, Ik 7 VA B FE T SO I (1) 77 12 ELAS R 7E A4
SR ARG Py AR o — SR B TR AR AR Ak Lo G e 35 B () A AR 4
kR AT R S AR Tk % . TR & & a2 (s 5 i “R 7 E
I ) AR R 138 B an e o1 25 40 G4 HAS R 5 7EBUR 22 3k Bl 78 Ul B P i e i 4y
HAE AR VR . LA VAU o vt BRI 5 ) BN T BRI 5 B B

[0042] &4k SR FH AR50 Hh Tl R RO BB A 4% o S VA RS P R e )
S I AT BLIE T SE R A . A NG BRI AR 2 R B AR 2, 4 T &
FIFER B R (functionality) 205 BT @GR S R N AHZS o BTad x5 RN 4544
AHZS B ECA S 11 Rl X A sl A N B2 A2 S 1 2 DLy L ER1 e 2004 FH AR v o

[0043]  Jj 2 B FH 446 55 38 ST A St i P (R0 163491 o B 5 B St 441 v Pl FH P04 25 4
AT E X “NaHMDS 7 s 48— ( = AL Rkt ) Wil ;“DMF” & 48 N,N- I
Wl s “MeOH” s 45 FIEE “NBS” f& 48 N- WARHEIIBE W i s “Ar” 2 F5 07 2% “ TFA” 248 =5
LR “LAH” EFR A EEL ;“BOCT “DMSO” /2 fis — FRIE AN s “h” 2 Fa /M) s “rt” 2 4e %
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B ORI 1) OV R SCME ) 5 “min” 248508 s “EtOAc” 245 LR LB +“ THE 7 2248 1Y
ZKIE “EDTA” 248 & VY 41 s “Et,0” 245 — ZWE ;“DMAP” 245 4- — FIALZ FEMLIE
“DCE” 22 1,2- LBt ;“ACN” IR LG “DME” 248 1, 2- —HHIL Lkt ;“HOBt” 215
1= R IEA T = MK-E4) s “DIEA” 248 — S A2k g “NE 7 &4 CF, (CF,) ,50,— ; & “ TMOF ” 72
eI IR = F k.

[0044]  GIASCHTHMIAE S WIF & L “1X 2RI 2 X 7R PIIR “3X 72 H =K
CCTRIRRRICGE s“eq” BIEYE ;g TR s “mg T RIE RS ;L& s “nlL Y B IR =TT
“uL7RTRMOE N7 RRE Y EIWRA N RIREERIKEE s “mmol 7 SEFREZER s “min” 2T
B s“h” SEFR/A s “rt” BIRER RT7 EIRRE N s“atm” 25 R s“psi” 2 TRIG
/PTTHES] s“cone. 7 AETRIK “sat” BE “sat’ d” ZFRMLA MW TR T E “mp” 2R
J o s “ee” SETRAT MR B s “MS” B “Mass Spec” s2¥5 BUil s “EST” JE R L 55 HL B i
T HR” GETR F R CHRMS Y 2R R AR U s LOMS” 2 fR A (% - B s “HPLC”
SETRRABAH (IS s “RP HPLC” 2245 OAH HPLC “TLC” Bl “tlc” a2t = (il ;“NMR” &2
PR G LR ETs s H AR T ¢ 6 7R 8 s TR g “d” TR I 7 2T
S Cq7 TRV EE w7 2R 2 EE “br” IR CHz T IR AR s K a 7B
“R”VSTVCET KLY AARBUIBEARN BB RIS AR A a4 o

[0045] 7Z 1

[0046]
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OoH OH
oo P — o

H;,B'\H
nm v v
R{-N=C=S OH
. [ CHZNH—,-L
i HN—R,
% H’BI'\
H H
N=\
Ry-NH + (E/.\}&s v
S
2
HN_R1
o~
R-N=C=N-R ar N e
- {
-3
HH, H
vil

@QZN R1—- [ﬂj | Ajr/\ b

[0047] m&rﬁ%1¢%Tmﬁ%%%ﬁlm%%%oﬁﬂﬁ%%6%§?%m
(3-quinuclidone)) A CLAIH, W] R WA B E W] B ASAIEH AR N 53 CU0 B 75 45648 o ml A5 e 1
b 5 E A B Bl F AL BN ER (1) S N A A AR R X TV B RUREE . n A TV ik i it
Eise / DUEMemg 52 AP0 00 ONE RO AR XV IS - FEML &Y (IR EY) .
[0048]  WIAE K V IKML-A V)5 el TURR A% 07 Jik IR B B A0 T 3 e A DA 31 5K VT I
JIK o A GERERE, WA A% 5 SR A R AL K M s N DA AR B VAR BT i TS AL I A
28 BRI E RV AL S AL I VT B B9 2955 LR T i AU B R 52 2L
JriE 4

[0049] W] AT 48] — S P JE Al — PG AE A VT (R BR IR FA AL LAAS 215K VIT f’geRmeipk, W] 22 1
FRALIEAE A VIT oMbk B AR 47 IAF 203K T A B SN BE SR 28721 1] F AR ATk 20
(1 (g FHEEE) BT R EWiR o Bk Ta &K Tb 2w s A e 44 .
[0050] &2

[0051]
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[’N* CHZNHZ —_ [/N' o
- B -8 CHoNH
W H i H ™~ [Aj\z _<o
" OH
v vl é?
H;‘, \H

OH o OH OH s
HCI Ry-NCS
[ N CHzNH"<:) . Vs N@j\cuzwycr A ya! cHNH—LNHR,
H’B " Ha, Pd -cl '.i @5(‘
H
X Xl Via

N\ N\
R-N=C=N-R O~( R o—( i

—  /[u — In
la la

[0052]  mIaLHEHL, AT AN e Ty 56 2 sl vl B A ) AR AR R AR S ( “CBZ-C1”) PHMTEV
28 T A i B AR LIS B VITT A&
[0053] Wl sl fn e iAok X VITT BN Btk & 8w 70 i 20 TX S 2 X AR ik S 4
Ko SRR AR SN T 26 2 AR BT s RS AR TR TX a3 2 Xtk &4, HARSE A X X L &4 .
[0054] R f5i] dn g ik A ER IR AL BRIk 22 X X AL S e 3 [T, HL AT 4] i o e Ak 5
B £ RE IR LIS R XT (T2 T3 iE. 5N T7 % 1 2800 Al XT iz dh 5 =
i R i S N LAAS 215K VIa BIBEIR, 28 5l Ad X Via IR S — pe 2k ik — W fL s & R A it
ik (R B SmaipedE KM SN ) Je AR B Ta (T e Mk 2 T3 54 S H A T Ta
) H AR S A A
[0055]  J7% 2a

[0056]
OH on on
s R-N=C=N-R
[N CHANH, HCI R;-NCS |
CHNHy'cIF 1 [ CH,NH —_
H—B [N N AN-R,
H H CIH BB,
X
Xl

[0057] Tﬁiﬁf@. A ERIRER 2 V BB BEEE A LIS B — #h R #h XT1, TEMB’JT?ET@~
IR XTT 5 Fefat UL 18 e Y. LAAS 21 vp () AR B IR XTTT, 2K )5 v 4 e B 77 48 1-2 P A iR
XTTT ML LA 3 To XTT ] HAn{E 36 B &) 5, 137, 895 (8/11/1992) 1 frie K ) H g 77 12
il o

[0058] %3

[0059]
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H
CS3, NaOH S— v . o~(N\R‘
Ry-NH, ——————— R—N=( NEVA A [ hY
1-NHz 1 1 N/ v
CHal . cIH -2 CH,SH
X\ XI la

[0060]  Si4b, WIAE (2%) D5l b ik A Al 2 BRI B DAAS 381 b TR) A — A 0
KR — F 8 XTIV, AFPTIR R 5 — 2h iR #h XT 7RSI AFAE T KON LAV R 9 B /R 16 FR i e HL A
B ) La.
[oo61]  A:4)% U715
[0062]  T) a7 A ZIENHGESZ (R G5 &
[0063]  {F HAe e RIA K o 70 S WEARGH 32 & (KB o 7nAChR) [ HEK293 4H i i) 2 ]
FEEE., 76 4°CAEH 10mM Tris(pH 7. 4) .5mM EDTA Az 2 R0 5720 Rl iR i v e 2%
MR, AE 40 Moy Bk HAE 32000 X g S50 20 438 W 00E FEAE H 50mM Tris (pH 7. 4) .
ImM EDTA A2 5 [ ) 351 20 1 PRI IS e B oy P e % — IR HLAE 32000 X g B0 20 438 2R
ST A B TR B AE F 50mM. KILPO, (pHAE /£ 25°C 1 7. 4) « ImM EDTA.0. 005% Tri ton—X
100 }2 0. 1% (v/v) Sigma &5 BEHHIFIE SV A R E Sl b o XG5 il e e T
UK/ CEER AR HARFEAE -80°C ERIMIE K,
[o064]  11) H TR FLaian e b o -7 JHee L WERE AR A2 PR E IE ThRE I Ca® UM EE T
FOLIE ( “FLIPR”)
[0065] Mk : PPAL SG SAL A WAE FLBh ) HEK293 41 M A By 18 I HR Bk ACh 524K -1l &
M a-7.a3B4.ad4a B2 K al1B161e WHRMBEHBNFNETE. HAEH 384 £ FLIPR (5
N EECES (Fluorescence Image Plate Reader)) #HATHIZNAZEE Ca® WM A&k
SEBRBEN TN B Ih A . LASORIRZR TN R0 My N PR AR (R Ca™) 197481k
LEZI R I & A 5638908 (Rudiger, R. 28 A, Nature Reviews,2003,4 :579-586 ;
Gonzalez J.E. % A,Receptors and Channels, 2002, 8 :283-295) , 7% 5EH, /8P T
384 FLIM s KR Hp ) 2% K B T 1) HEK 40 Ji 28 HP s I8 IE 5 6 Ca® Fa7n il e kel , T mg 1 - 41
MPY Ca® R BE T B8 i 510nm SRR SHE S . SEiT UK B 40 M (1 5 2658 e, B iR
MM EY . B AE W) AT AR5 B FH 28 18 18 i3 sh3R), W5 2 F s 5. er 4
Mgk Ca® & TR R4 b, Hp 5 Ca® farR gkl 45 & HIg Insotiin 59, %5
S TRV EIET CCD B HE A
[oo66] 4 KL & J7 ik« i ) :Ca® #5 7~ 51 B¢ Bl Fluo—4 ) & B & B 4 36 (AM) M5 i
InVitrogen (Carlsbad, CA) 3 3|, £ Wt H &% A Ft A 2% ph i 2 4y W) B Sigma Chemical
Company, St. Louis, MO, G418 K &H/M T3 B InVitrogen Life Technologies,
Carlsbad, CA. ffZFIMIEMIE In Vitrogen, Carlsbad, CA.
[0067]  AHMKEFE A% HEK-293 4Rt 37°C A1 5% CO, 5 R4 /E & 10% (v/v) Jif/F I
TH BN TR IR AR o AR e R I8 B -1l 1 1 HEK-293 40 U5 inA 500 1 g/ml G418
RIAHR R IR P A,
[oo68]  HEK-293 4fi i v i 2 K 1] Ca™ I I8 1] Ca™ I Wl 5 + B 4 1K T S 7E B 1 1 119
HEK-293 48 T~ 20w 1 &H 10% (v/v) G 2F MG b f i 78 36 LLREFLZY 20, 000 4
0 MR 25 B IR AR T4 28 D- WA PRI AT I 384 FL BE (5 BE 3 W MR b HLAE 29°CHE 5% CO, 15
FAHPWEE 2 Ko LEDE BT, 6 40 M 4728 Fluo—4AM 5, 18 ik b 2o 15 9% 28 H A 30 57t /
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L5 &4 20mM HEPES.2. 5mM A i &F (probenecid) 0. 5mM CaCl,.1mM MgCl, Az 10 u M [
& (atropine) WY Hanks 7] #h % Wk (Hanks Balanced Salt Solution) (#14175-095)
TR B GRE AM B (51 M) B oK 50 el i 07 8. AT B Rk 97 B A8 IR UEAT 90 43 B, bt
Bk 2 YLkl 4 o v HOA 40 3071 / L Hanks 28 P& #e . B 0 30CE GL k) 40 i n 3 T
FLIPR384 (Molecular Devices,Sunnyvale,CA) I . {8 F 4R 367 1 488nm Y 2k ik /&% Fluo—4
Yeklo At 540+/-30nm 7 BEC A UELL BT . W AEH Ca® &I R AL IR AL A1
YERT, B R IR A A 0 18 100 s B AR rp o 6 T KR S2 A 28— 10 3 S i 40 i, @ ot
A 20 58Tt / AL AL S0 H) Hanks S8R A6I0 2 o AT Pra il e , LA 1Hz RS
10 70 (FEZ) , L M S H AW, Hadk—2 Ll 0. 33Hz KA &1H 3 5738
[0069]  ZGHE AT T - 12 (L S AT A FLAR 8 JEAR 52 1k Ca™ T8 R E 424t dd k. BTl
FLE S AP ) o OB TE S ( CBEIRARY SOKA ZG0 & ) » HALE A TLAL DMSO
s AL e LFIBIEF . AR 8 TR A hirh B AP FLIPR Mz B as b
A R UE D2 G e EdE SO . A MathIQ #0455 757% (ID Business Solutions Limited,
Surrey, UK) L& MR &9 025 W FE RIS BRAC B 4 Eu g dis o 0 T8 2 A & 4 1
¥y Ca 5, 18 Ik LA 9 6 A Je KR R A3 T 5di o Fl ok F 1 A CRC 1 =AM & AL IR
PHETHEA ST (ECs 1B ) o AHRTT A FL A AT BRHH Bk 1) 25 K Wi 1 28 528 IR AL &
W ZEAE (Ymax {H ) o

[0070]  III)Fos E&ME

[0071]  FHZ5%Y) (1-10mg/kg) BUHEENY) (2ml/ke) (R ) AL EHENE Wistar K. &
Ja PN PR )R KBSk A8 AR DK b 23 8 By O B AT X R EE H A U bR v 14 HL
1E -80°CIAF o XTH THZI-I M Fos & BN AL ZR ik — 2 A BEAR Y 1175 ELTSA JE4b 2% %
SeR IR B ( H 3% 5 89860, EZ-detect c-Fos Trans ikl £, Pierce Biotechnology
Inc. , Rockford, IL) FTHlE R T %,

[0072]  TV) KA MK-801 IR E AL ME (Set-Shift Assay) :

[0073]  iZ% ¥l % fd /] Stefani % A (Behavioral Neuroscience,2003,117 :728-737) #f
T RIMESOT E o AR 12N 2 P VP 2 IR AL A 1) 6 MK-801 5 & I 3 Be Bk = 11 B
(0. 03mg/kg, IEIE N, FLIRLEZH ) o

[0074] & 1 LA SCATAR R HAELL B (1D Akt Rt 5 iEtE.

[0075] 1

[0076]
H

o~( "Ry
AN
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kPSR FLIPR a7-HI | FLIPR a7-HI
(Ecso, l’lM) (ECso, I’IM)
1 Y +++
)=N
3\1::i:]
[0077]
la +

\,zfé'
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L% 5 | Ry FLIPR o7-HI | FLIPR a7-HI
(ECs0, nM) (ECsp, nM)
b SN +++
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2 = / ++
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N
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s
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s
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N/ °
N
/“\ N
L s
3 o O 3840 +
ifn
S
[0078] f'z’))QN
4 ? +++
STN
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N
4b 230 ++
57N
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5 \o ++
e
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s
7 c ++
"1@
s
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8a 120 ++
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NTN
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(ECso, nM) (ECso, nM)
27 2% Fan
- 7 N\
, N=
28 4010 +
o/ N\
¥ =N
29 ++
% 7 N
30 ++
3¢ N
=
31 JJJ}_Q\ ++
/
N o)
N
| F)\F
[0083] 32 ; _</N S ++
S™>N o
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B e
35 o) 4035 +
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52645 S 5 R, FLIPR o7-HI FLIPR o7-HI
(EC50> l‘lM) (ECso, nM)
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KBS | Ry FLIPR a7-HI | FLIPR a7-HI
(ECS(), l‘lM) (ECso, I‘IM)
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55 %5 R, FLIPR 07-HI FLIPR «o7-HI
(ECsp, nM) (ECso, nM)
173 S "
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174 s cl 245 ++
=
N
175 j ++
§‘<N_
=\
N /
176 ++
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177 _<N— SRR
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S
178 O— 17 +4+
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180 ++
N7 |
N,
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EAN
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N F
H
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[0095]

L 3015 Yo 5 R, FLIPR a7-HI FLIPR a7-HI
(ECso,nM) | (ECso, nM)
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—N
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‘% }q J‘
187 . 424 —
N \
N
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skbImST | R FLIPR 07-HI | FLIPR 07-HI
(ECso, nM) (ECso, nM)
198 ; — 15 +++
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200 S F +++
edl
N
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FwBms | Ry FLIPR o7-HI | FLIPR o7-HI
(EC:;(), nM) (EC50, nM)
211 R —
I o~
212 e "

213 N= 9 o+
K ,
214 — +++
—2@—01
N

215 by -t
N/ \ Cl
216 >~ +
—N
217 \ +
= N
[0097] -3%
N
218 Oo— 285 ++
5
N="
219 . Nj—o +
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N +

220 =
N
221 _N Ci Tt
L
““ N

222 s ++
g
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Z s
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EHBHT | R FLIPR o7-HI | FLIPR o7-HI
(EC50, nM) (EC50, nM)
224 ++
- \ N
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225 \/_( ++
- N
g \N _
226 ; {N} T
EZN
\ /
0\
L N /
228 : N=\N A+
__<\*4/<
o
CF3
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\ /
230 N .
[0098] /
N7 Br
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EaB%HT | Ry FLIPR ¢7-HI | FLIPR a7-HI
(ECso, nM) (ECsp, nM)
237 N 2 ++
T
S N~ Yo
H
238 0 16 -+
NN
A
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[0099] < N
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L5 5 R, FLIPR o7-HI FLIPR o7-HI
(ECso, IIM) (ECso, nM)
262 72\ +
N
s A
R N
263 N N At
=,
Q o
264 yn
A,
_CHy
265 I\ +++
‘ /k /CH:!
266 +
N
» %{o)\/
267 i +++
. )=
\ Cl
< \ /
268 : /Nm +++
S N el
269 : /:Nfu *
¢ S | N/)\N/CHS
[0101] i
CH,
270 N—N&\ F+
A )N
N
271 é _</N | A +++
S N/
272 2<N:[Nj +++
S
S N/
273 +
274 T
275 ++
276 +++
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R R R, FLIPR a7-HI FLIPR o7-HI
(EC5(), nM) (EC50, l‘lM)
Q
277 3 | N\ N +t++
AN
278 S N +++
)\W X
e
279 Cl ++
N™ X
|
<
5 = Cl
280 N Cl
|
[
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281 N +++
|
[
b = Ci
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282 Cl Cl +4
< \_
3 N Y,
283 Cl ++
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284 F t
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L3645 45 R, FLIPR o7-HI FLIPR o7-HI
(ECS(), IIM) (EC50, nM)
291 +++
C \—
S \ /
C \—‘
S \ //
[0103] 293 i
— Br
<
\
S \ Y/,
294 Br +++
[ \—
S \ Y/,
295 ++
C \_
S \ /
[0104]  ° J& T EC,,nM {HIMTEYE -
[0105] +++ =< 100nM

[0106]
[0107]
[0108]
[0109]
[0110]
[0111]

++ = 100-1000nM
+ = 1000-100000nM

ONT = AR

NA = A EIEME (> 1000000nM)

MG AGITT TTE

XTI HEWS o7 854 Hn] H TI077 15 BB RG AR MEiE . R, AR B

(K155 — AT AR E T S Fo2y 2 2 TR AL 54

[0112]

AR 55— AT A AT AL G AR HIE F T 16T I R G 808 M 2 A2 R

AE 25 K T2 o

[0113]

AR 55— AT A AT AL S AR IS F] 9677 G A 7 ZO0E 8l B 7R Jk e

ENTNESEY/E SR b

[0114]

AT o — A5 T AR T T RS B el e AR TR AE IR T8k i IR AR 4 T

BEBITARENK T PG,

[0115]

AT o — A5 TR VG TR A 03 BRE B B 7R g BRI (0 ik 12T s

TEREBRTAMRERNK LG,

[0116]

AR o — AT G TR A 2 BERE R T ik, TR ARG T BB BT AR

s T &Y.

[0117]

AR 55— A5 TG ST B 7R Sl BRI I 3 ¥k, T A G 4y 7 BB T
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=T KA.

[0118]  “RRE” FRIRAE NG I A A A 220 70 P o JE A0l P AT B i By AR P 38 T VR RN
[0119]  “YH97 7. “ITiER” BAHRARTE U 701 BB B o 22 AR PRI R S5 A 1 = i By 3L ok
18 H

[0120] A% B4 & )38 DAL 3 I8 9T A AR AL A ) B 3 24 FH 26 A 25 R 80 1 2
WA GGG T Bl S8 FE TR 25 800 AR L8 O B w252 12
YA . AR g BT D0 A R R e K s () BREER L A IR BE ARy
AT S B AR T BT B3R S v R . A A A LI A &, LR R )
I WAL B 70 B R) ) SN (g Kk i) 18 T4164 . 51112 0, Remington’ s
Pharmaceutical Sciences, Mack Publishing Company, Easton, PA, 2§ 17 fiX, 1985,

(01211 [E R4 G418 LA & A B, BRI ER LT Img 22 1000mg 35 14 Rl 7 I 240 A
Ve LR . SR — 285262 1mg. 10mg . 100mg . 250mg500mg & 1000mg. & 25MiE T
WAFAE T SR _E BT AT H S 25 SR AU R B A7 Y [ P o FEARHS R 0. 25-1000 =50 / FRAT
[0122] VA G E AR E BN . — M &, WARHSPHAE 1-100mg/mL ] 5
RV ESE A A —28S26 4 Img/mL 10mg/mL 25mg/ml., 50mg/mL. &% 100mg/mL. H'&
A AL T 5K _E AT F (RZ 28 25 R U S A e B N o Hl i oA 1-100mg/mL.
[0123] AUk B s A g 29X VIR Al B AN e 257 e . — IR &5, 45 24
T ¥ SR eyl & HAIEEE A R H A TAE 1-100mg. —
S, MRG A FERZ AW B B MG 2T 28 DG - SR, i 78 25 2577 244 1
P M4 FH - L e 2 ) W 0 5 o

BAEILHEAR

[0124]  'H-NMR J&iE4F Bruker 500MHz.400MHz 8% 300MHz 1X 2% F AT HALEAI B e 5%
VU EEAERE (6 = 0.0) Llppm(8) T A ZEREERE AT BRAESEUE, 50
LC/MS 23 #14E Shimadzu {X #% | 1# F Phenomenex—Luna 4. 6X50mm S 10 S AHFEFH 4mL/min
(R AT AE R / AKBREE [0-100%, 3 4380 s#RAEM TR R 4 7380 1 H iy 0. 1% TFA 54T H.
UV RS 28 % 52 24 220nm, BRE A4 Gemini C18 4.6X50mm 51 AHAEF A 5mL/min [#1 7058
] 10mM L%k I / AKHBEE [5-95%, 3 438D, B Em (R4 4 208h 1 dH4T H UV R0 28 1%
€A 220nm (B 50 ) o BRAESAE UL, A W44 n] f )4 P C-18 AR &°H 0. 1%
=W LM, (TFA) I F I — /KH6 FE HAT A Shimadzu /53 %008 14 il & 1 (0% 2R 48K ] XTERRA
30X 100mm S5 #14F 40mL/min Y K LA 12 238086 BT .

[0125]  SEjfs) 1

[0126]  N-(Jf [d] MEMe—2- 3L ) —4H-1" - F R [a8%Me -5, 37— —3F [2. 2. 2] ke 1-2- 1%

[0127]
e
HN—\
LN "

[0128] DI A N-( ZKJF [d] MEME —2- 5L ) —1H- BRmE —1- BAX AP Bk ik
[0129]

73



CN 102066384 B OB B 40/202 Tt

_— S
QN‘:?N«S
N

[0130]  |r] 2 Jf [d] MEME —2— Ji% (20g, 133mmol) 75 ZJ1E (300mL) H B A 1, 17— %
PRIE KM (30. 8g, 173mmol) o 7E 50 CHEFE R MIRAY 24 /N A EIRNIB G E ER
gyt B 85 (2X50ml) Pk, ERHAE (40°C ) PHEFEEN K 2 /Mt 9
N-( ZE3F [d] MEME —2— 55 ) —1H- BEMe —1- BRAC A ERZ (28, 9g, 111mmol) o35 Rfau— b4l
PRI EAE T — B E A
[0131] DB :(3-((3— 2 JF [d] mEmp —2- FLA IR ) &) -3- B3 -1- 548 -
[2.2.2] 3Fft -1- 55 ) =SMfRE:
[0132]

OH

‘e
L7 0 T
l S
BHy

[0133] [ N=( 2% JF [d] ME Mg —2- 3% ) —1H- Wk M —1- B AR A B A% (9. 2g, 35mmol) 7 N,
N- — FF L FFBEZ (100mL) A i ¥ W P i N AR BE Swain C. J. %% A, J.Med. Chem. , 35 :
1019-1031 (1992) AR (3-(FIEF I ) -3 F3 —1- F40 3 [2. 2. 2] ¥he -1-%) =
LR EE (6. 0g,35mmol) o 7F 65 CHid: N IR A 15 /N o YA HIFEIR G [ MR A LIS B
=8, GPOEEREE (50-100% LR OEE / Tkt ) SiRY) i LAAS 2155 —BE 52 (spot) /
W85y, 22 TLC Kr il Ay 7= o & 348 00 0 ik 46 LIS B K A G0 AR (3-((3- 259F [d] me
e —2- FEGRRES ) AL ) -3- Rk —1- AU 30 [2. 2. 2] ¢kt —1- 55 ) —&WNEgER (10. 6g,
29. lmmol, L% 83% ) »'H NMR (500MHz , DMSO—d,) & ppm 11. 88 (s, LH) , 10. 30 (s, 1H) , 7. 94 (d,
J = 7.63Hz,1H),7.55-7. 74 (mlH),7.37-7.53(m, ] = 7.32,7.32Hz, 1H),7. 16-7. 37 (m,
J = 7.63,7.63Hz, 1H),5.39 (s, 1H), 3. 85(d, 2H) , 2. 65-3. 08 (m, 6H) , 1. 99-2. 22 (m, 1H) ,
1.79-1. 97 (m, 2H) , 1. 66-1. 79 (m, 1H) , 1. 08—1. 63 (m, 4H) - MS (LC/MS)R. T. = 3. 40 ; [M+H] =
363. 1.

[0134] D ER C:(2-( 2K JF [d] MEmM: —2- S0 FE ) ~4H-1" - H 4R 18 [ &M -5,3" - 3

[2.2.2] 42 1-10 -5 ) =AMk
S
T

[0135]
N
[N

|
BHy"

[0136] [ (3—((3— 2KJf [d] MEM: —2- FEARIREL ) AL ) -3- 30k —1- 40 —0F [2. 2. 2] =F

Bt —1- 3 ) SR (10. 6g,29. lmmol) 7E N, N- — L FIEEZ (100mL) ¥ H mA

N, N’ = R R W% (11, 4mL, 72. 8mmol) o £E TOCHEF: R NVIREGY) 4 /NI WGa KV

REMLIERHR Y. I E OB 20 (20mL) HEm RS . st @Ak H AN 2

2 C W (2X 10mL) ¥E¥k  fEFLHEAE (80°C) mh T [El 14 LAAZ B A M AR (2- (R3¢ [d]

e —0— FEGRHE ) —4H-1" — B 4502 [ oMk 5,3 — I [2.2.2] 42 117 - 3 ) =S
74
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£k (6. 83g,20. 8mmol, rH 72% ) . 'HNMR (500MHz , DMSO—d) 8 ppm 9. 09 ( 3& L, 11) 7. 81 (d,
J = 7.63Hz,10)7.63(d, ] = 7.93Hz, 1H) 7. 30-7. 40 (m, 1H) 7. 15-7. 24 (m, 1H) 3. 88(d, J =
10. 38Hz, 1H) 3. 77(d, J = 10. 38Hz, 1H) 3. 25-3. 37 (m, 1H) 3. 17(dd, J = 14. 95, 1. 83Hz,
1H) 2. 99-3. 10 (m, 1H) 2. 79-2. 98 (m, 3H) 2. 27 ( %% # W&, 1H) 1. 98-2. 11 (m, 1H) 1. 71-1. 88 (m,
3H) 1. 45 ( 5% 50, 3H) o MS(LC/MS)R. T. = 2. 44 ; [M+H-BH,]" = 315. 1.

[0137] BB D N-( ZKIF [d] WEME —2- 55 ) —4H-1" - EIZ [ eBM: 5,37 - —Ff [2.2.2]

e 1-2- B
[0138]
<10
HN N
N
ya

[0139]  [i] (2-( Z5JF [d] WEME: —2— S50 ) -4H-1" - B4R [o8M: -5,3" - —3f [2. 2. 2]
Fpe1-1-58) =S BImRE (6. 6g,20. lmmol) 7E AN (9mL) A KIS 1 AN 3MHCT (50. 3mL,
151mmol) o FEE IR PEFE R N IR AW 4 /Do B TLCCRAR I BT A5 ) E B S MY 56 B
NGB CTER G EKE. H INEEA P ROKE. H R OB (2X150mL) A H ™
Yo GIFAN, BT 1, vEid H 7827 thlke 4 LIS 3 B B0 Ko R R inA
DGR TG (20mL) o A [ AR P L YR I DA B 0k AR 1 21 e N- (2R 9 [d] e
e —2— ) —4H-1" - B 4t [ oZie -5, 3" — — IR [2. 2. 2] 4% 1-2- i (5. 13g, 16. 3mmo , it
81% ). 'H NMR (500MHz, DMSO-ds) & ppm 9. 02 ( %5 8, 1H) 7. 79(d, J = 7. 02Hz, 1H) 7. 62 (d,
J = 7.63Hz, 1H) 7. 29-7. 38 (m, 1H) 7. 15-7. 22 (m, 1H) 3. 90 (d, J = 10. 07Hz, 1H) 3. 65(d, J =
10. 07Hz, 1H) 2. 98-3. 10 (m, 2H) 2. 73-2. 88 (m, 2H) 2. 67 (t, J = 7. 78Hz,2H) 2. 07 ( & B U,
1H) 1. 93 ( g B, 1H) 1. 42-1. 67 (m, 3H) » MS(LC/MS)R. T. = 1. 15 ; [M+H]" = 315. 3,

[0140]  f§ JFH Chiralpak AD-H(3X25cm,5uM) % fH HH €0,/( F [ /ACN/DEA =
70/30/0. 1(v/v/v)) = T7/23 ¥ S L Bl AH 43 85 60 B e 4 Ak o K W O 300nm. 7
B GE BT B R DLAR B A O R B — AN AR 0E Dk (S)-N=( 2K JF [d] mE
W —2— Jk ) —4H-1" - E e [ &M -5, 37— IR [2. 2. 2] 4% 1-2- ik (1. 45g, 4. 61mmol, Ui
#29.4% ), (la;S— FHIE) 'H NMR (400MHz, DMSO-d,) & ppm 9. 03 ( & BRiéE, 1H) 7. 78 (d,
J = 7.05Hz,1H)7.61(d, J = 7.55Hz, 1H) 7. 27-7. 37 (m, 1H) 7. 11-7. 23 (m, 1H) 3. 89 (d, J =
10. 07Hz, 1H) 3. 64 (d, J = 10. 07Hz, 1H) 2. 96-3. 09 (m, 2H) 2. 71-2. 88 (m, 2H) 2. 66 (t, ] =
7. 81Hz, 2H) 2. 02-2. 11 (m, 1H) 1. 85-1. 97 (m, 1H) 1. 41-1. 65 (m, 3H) » MS(LC/MS)R. T. = 1. 15 ;
[M+H] " = 315. 3. JEotME (1. 23mg/mL, DMSO) = +5.20° o AR (R) -N-( ZEIf [d] W&
M —2— L) —4H-1" - B2 [ oZMk —5,3" - —3F [2. 2. 2] 48 1-2- % (1. 21g, 3. 85mmol, YT
% 24.5% ). (1b;R- FHME) 'H NMR (500MHz, DMSO—d,) & ppm 9. 02 ( & BRiég, 1H) 7. 79 (d,
J = 7.32Hz,1H)7.62(d, ] = 7.63Hz,1H)7.33(t, J = 7.63Hz,1H)7. 18(t, J] = 7. 48Hz,
1H)3.90(d, J = 10.07Hz,1H)3.65(d, J = 10.07Hz, 1H) 2. 98-3. 10 (m, 2H) 2. 73-2. 87 (m,
2H) 2. 67 (t, ] = 7. 63Hz, 2H) 2. 08 ( FE Hlég, 1H) 1. 93 ( %% U, 1H) 1. 42-1. 67 (m, 3H) » MS(LC/
MS)R. T. = 1. 15 ; [M+H]" = 315. 3 ;Ji@oPE (3. 9mg/mL, DMS0) = -3.92°

[0141]  SZJf) 2
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[0142]  N-(5- FIGFLMEMETIT [5,4-b] ALIE —2- J& ) —4H-1" - BIRIR [ »8M 5,37 -

[2.2.2] 2kt 1-2- %
[0143]

G
s
/n

[0144]  JDIR A .5- FAEFEMEMTT [5,4-b] niLng —2- %

[0145]
N A
w0
ST N 0o

[0146]  ZEFCAAAUMIEREES B0 1 B v 500mL = JGeifi+, Ii A\ B8 (100mL)
HAEUKE A W VRGBSR (40g,412mmol) K 6— FIEIEMERE -3- fi%
(6. 2g,49. 9mmo1) » FEVK — ERIE HA R NIR AW H B R MR EWREILF < 0°C. Tl 2
/NEF CLHERE OV IR AR E < 0°C IR ZH MAIR (8mL, 156mmol) 7E LR (30. OmL) H
I T BN R A SERUE, iR AW R LR R =1 . AE A
K (30mL) HAEMH ARG WA 85°C. R AIE IR AEY) . K8 gD B n]
2RMNFNE, HEA 50nL 4R . FINAGREY R 85°C, ARG HixiEgEnt . fEuKi
RINAEE I IER B KR EE A T A2 pH 8. JEMCE BUTIEY, N E il g R i %
GBUEY LT R 5g M . HFEE (40mL) 45 iz ) it LS B8 6 d AR 1) 5 FF
SEAEWEMEIT [5,4-b] AERE —2- fi% (3g, 16. 55mmol, Y # 33. 1% ) . 'H NMR (300MHz , DMSO-d,)
8 ppm7. 60 (1H, d, J = 8. 42Hz),7. 41 (2H, s),6. 67 (1H, d, J = 8. 78Hz) , 3. 81 (3H, s) .

[0147]  SPER B (3- F 2 -3-((3— (5 AL WEM: IF [5,4-b] mbwg —2- 55 ) MR ) F
B —-1- F40 R [2.2. 2] ke -1- %) =SAMRE:

[0148]
S
[fjoi %“H/I\/L _

N0
BH,

[0149] ¥ 5- FAHFEMEMR I [5, 4-b] BERE —2- % (2. 4g, 13. 24mmol) £E 5X 20mL H2 JE g /)
J?EZIH_J/\FF i E /M IIA LG (10mL) St fieds — KM (600mg) o 7E 60°C IN#ITA /)
ISR A FF R /M ELR % LS 2R N- (5- AR SEWEMEIF [5, 4-b] MERE —2- 2% ) —1H- Bk
M —1— TR A A =)
[0150] ¥ iZKL /70 N, N- —HEFBEZ (50ml) FREARGEMA G- (REFRE)-3- 5%
-1 840 3 [2. 2. 2] oppr —1-2E) —ZEMNEREL (2. Tg, 15. 88mmol) o 7E 70°C Ii#i = W IR
EW) 4 M. LCNS BoRFEA Brgaiith. BHIRMIR G ESIHRIGHA K . HEH
RERZEEU PR G T 228 & FF AN, FK B h KT s:, ST, it HAE R
kA LR . AP G REE (20-100% ZEE ZEE - Okt ) 4z . Wose
PR Sy HAE LA ik 4a LIS B (3- 522 -3— ((3— (5— FRARSEMEMEIF [5,4-b] nbng —2- 2% )
BRREL ) R ) -1- A48 8 [2.2.2] 4t -1- 2% ) =S MR (1. 36g, 3. 46mmol, YL K
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26.1% ). 'H NMR 2R 1 © 0.55 BERIKF LI (3- B3k -3 ((3- (5~ A48 FEmE M JF [5,
4-b] MERE —2- 55) BRRZE ) F2E) -1- %48 =30 [2. 2. 2] =54 -1- 58 ) —SANEgEE (1. 36g,
3. 46mmol, UH 26. 1% ) 5 5— A FEMEMIF [5,4-b] MERE —2— % (0. 34g, 1. 876mmol, L H
14.17%) REW I FATATEE— DA I B34 N — P MS (LC/MS)R. T. = 3. 23 5
[M+H]" = 392. 1,

[0151] B C : (2- (5 F4IE —3a, Ta— S MEME I [5,4-b] nibmE —2- JE4JE ) —4H-1" - &
FR0E [ B 5,37 - IR [2.2.2] ke ]-17 - 58 ) AR ER

[0152]
N
=T
N
A

|

BHj"
[0183] [ (3—J&d& —3—((3— (5 FEARZEmEMEIf [5,4-b] mbme —2—-55) MiiR3E) FEE) -1- &
IR [2.2.2] =EhE -1- 55 ) SR (1. 7g, 3. 46mmol) 7F N,N- —FIELFEEZ (10mL)
PRI TP IO NN - TSR T (1. 89mL, 12. 10mmol) o 7E 70°CHEH: [ NV IR-S
2 /NI RENREREBAKT . PR L FOT B Y. GHAVE, HEKEGER, &
PR T, vEId BAE B TRk 4 LIS 2 5. H SRR B A . SR S vk ik [ 44
HFEELia3] (2-(6- A -3a, Ta- A BEMIF [5,4-b] mbmE —2- FE2 0k ) -4H-1" - &
08 [ mB W 5,37 — 3F [2.2.2] 2EgE 1-17 - 58 ) =& ER 35 (700mg, 1. 94mmol, YL %
56.0% ). 'HNMR (300MHz, DMSO-d,) & ppm 8.98(1H, s),7. 86 (11, d, J = 8. 78Hz) , 6. 81 (1H,
d, J = 8.42Hz),3.87(3H, s),3.83(1H, s),3. 68-3. 78 (1H, m) , 3. 31 (1H, s) , 3. 15-3. 29 (1H,
m) , 2. 78-3. 14 (4H, m) , 2. 26 (1H, & BpU& ) , 2. 04 (1H, %04 ), 1. 63-1. 89 (3H, m) »
[0154] LR D :N-(5— AR JEWE M IF [5,4-b] mbmE —2—- 35 ) —4H-1" — (402 [ oZ g -5,

37— TN [2.2.2] gk ]-2- %
[0155]
N— =~
/< {S SN

A

[0156] o] (2-(5— FAARIEMEME I [5,4-b] NbmE —2- FEZIE ) ~4H-1" - H4HIR [ &M -5,
37— T [2.2.2] 2k 1-17- 5 ) AR ER (780mg, 2. 17mmol) 7EAH (10mL) H [FIHE
HMA 3M HCL (10mL, 329mmol) o 7E Z IR BEFE S NVIR-E 4 2 /N o IS KoK, SR 5 53 B K
2o BB EANTRUKZE - R ARG 2R) « AV, MR T4, il HAER
BRI AE LA B R AR I A E N- (- FR AR SEME e IF [5, 4-b] MiERe —2- 2% ) —4H-1" - &
Ze W2 [ o Mk -5,3" - 36 [2.2.2] 2F B 1-2- % (588mg, 1. 70mmol, U E 78 % ). 'H
NMR (500MHz , DMSO—d,) & ppm8. 90 (1H, %% i ) , 7. 82—7. 86 (1H,m) , 6. 80 (1H,d, J = 8. 85Hz) ,
3.84-3.89 (4H,m), 3. 61 (1H, d, J = 10.07Hz), 3. 03 (2H,d, J = 5. 19Hz) , 2. 73-2. 86 (2H, m) ,
2.66 (2H, t, ] = 7. 78Hz),2. 07 (1H, B 806 ), 1. 92 (1H, B% 8% ), 1. 45-1. 65 (3H, m) .

[0157]  MS(LC/MS)R.T. = 1.29 ;[M+H]" = 346. 1,
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[0158]  {§f{] Chiralpak AD-H(30X250mm,5 um) ¥%H FHAE CO, i 35% FEE (0. 1% DEA)
Tl G ERTIR B A 53 B0 it S R 4R o YA B S D 300nm o 7 L% FR Ik 4 T 43 %ﬂ@mﬂwﬁm@%
Ko B—AMHAEMIER (S) -N-(5- FEFEMEM:IF [5,4-b] MibiE —2- 3% ) —4H-1" - H L% [ o%
M —5,3"— 3 [2.2. 2] 5t 1-2- % (212mg, 0. 61mmol, Y% 36. 1% ). (2a;5- Mﬁ%) :
"H NMR (500MHz , DMSO—d,) & ppm8. 89 (1H, B HLl ), 7. 84 (11, d, J = 8. 85Hz) , 6. 77-6. 82 (11,
m) , 3. 84-3. 89 (4H,m) , 3. 61 (1H, d, J = 10. 07Hz) , 3. 03 (2H, d, J = 5. 19Hz) , 2. 74-2. 86 (2H,
m),2.66(2H, t, ] = 7.63Hz),2. 06 (1H, 3% 34 ), 1. 92 (1H, 5% 8l ), 1. 44-1. 65 (3H, m)
[0159]  MS(LC/MS)R. T. = 1.47 ;[M+H]" = 346. 2, gyt (3. 57mg/mL, DMSO) = -2. 58°
AN (R)-N- (5 FEARZEMEME I [5, 4-b] MERE —2- 3% ) —4H-1" - E 48 [oBMe 5,3 - —
R [2. 2. 2] Ed 1-2- % (242mg, 0. 7T0mmol, g ZE 41. 2% ) « (2b ;R- F#I44K) :'H NMR (500MHz,
DMSO—d,) & ppm 8. 89 (1H, & B U4 ), 7. 84 (1H, d, J = 8.85Hz),6. 79 (1H, d, J] = 8.55Hz) ,
3.82-3.90 (4H,m) , 3. 61 (1H, d, J = 10. 07Hz) , 3. 03 (2H, d, ] = 5. 49Hz) , 2. 74-2. 86 (2H, m) ,
2.66 (2H, t, ] = 7. 78Hz) , 2. 06 (1H, 5 BRI ), 1. 92 (1H, B5 I ), 1. 42-1. 67 (3H,m) » MS(LC/
MS)R.T. = 1.30;

[o160]  [M+H]" = 346. 2, JESGHE (3. 29mg/mL, DMSO) = +2. 43°

[o161]  SCjtEfe] 3

[0162]  (2-(BH-1" — &AM [ w& M 4,3 — —3F [2.2.2] ¢4 1-2- FE g ) #3F [d] ME

M —6- J ) Atkng ke —1- &) FEE
HH\ D* O
[N

[0163]
[0164]  DIRA :6- (LGRS —1- FE ) ZKIF [d] WEME —2- LI IR U T UG

[0165]
otk j©)k O
HsC CH,

[o166] 7 250mL B A 2- CRUT AL BIE - 20k ) AJF [d] mEmk —6- 1% (1. Og,
3. 4mmo1) Szt i& ¢ (0. 559mL, 6. 8mmol) 7E VY LML (50mL) ¥R W] i % 9
A EDC(1. 3g,6. 8mmol) «1— ¥ & 2 3+ = M (1. 041g,6.Smmol) % Hunig’ s B (2. 37mL,
13.59mmol) o 7F 25 CHFE R NIREGY) 1 /N o AR JEH R NIR GBI K L AP Lit.
M & PEEAERUK 3 I, HEIFAVUE I ik4i. Hrx@plie s —aPhih HH =
LW/ CReiiiEf i e BRmE TokFE S 1/ HyEd. ffE aayiiEdLiia 2l 6- (ﬂtt
Wt —1- FREE ) 2RI [d] mEmMe —2- SR BT BE (1. 09g, 3. 14mmol, L 92% ), '
NMR (500MHz , DMSO-d;) & ppm 11.95(s, 1H),8. 14 (s, 1H), 7. 61-7. 77 (m, ] = 8. 39, 1. 98Hz,
1H) , 7. 46-7. 63 (m, 11) , 3. 39-3. 63 (m, 411) , 1. 74-2. 00 (m, 4H) , 1. 45-1. 62 (m, 9H) ,

[0167] MS(LC/MS)R.T. = 3.40 ; [M+H]" = 363. 1,

[o168]  JBRB . (2- & HEIRTF [d] MEME —6- 2k ) (HLMegE —1- 2L ) A
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HZN——<?::[:::]/JL\T::2>

[0170] % 6- (Mbms e —1- FiREE ) A3 [d] WM —2- FLE L FIRAUT I8 (1. 09g, 3. 14mmol)

E‘%Eﬁk* (10mL) % TFA (3mL, 38. 9mmol) ¥ f#, HAE 25 CHitE R MIRAEWE . # X
NYRA PN 3 0 b BN Do kIR A B . AT/ BlE (4 0 1) ZREUE A 3

o WHTANLZ LA TR B HAE — BB . WERDTIED LIS 3] (2- 2R 4TF [d] mE

M —6—- 3L ) (g ke —1- 35 ) BT (0. 497g, 2. Ommol,64% ) . 'H NMR (400MHz, DMSO—d,) & ppm

7.86(d, J = 1.51Hz, 1H),7. 65 (s,2H) , 7. 35-7. 46 (m, 1H) , 7. 26-7. 35 (m, 1H) , 3. 41-3. 57 (m,

4H) , 1. 64-1. 97 (m, 4H) »

[0171]1  MS(LC/MS)R.T. = 1.39 ;[M+H] = 248. 1.

[0172]  JPER C:(2-(BH-1" — A AR [ oZM: —4,3” — ZFF [2. 2. 2] oF 48 1-2- ik ) Z:9F

[d] MMy —6- %) mbmsde —1- 25 ) F

[0173]
HN~<\ :©)J\ Q
[

[0174]  JE ik 42 RS A | 20 3R A-D I — R ER AR HAW A (2- 2 AE2<0F [d] MM —6- & )
CHEng e —1- 25 ) FER (SLife] 3, 258 B) 1R A ah Ik il 2 (2- (BH-17 — A A% [ o%
Me—4,3" = 38 [2.2.2] SFpE 1-2- FE% ) RIF —[d] WEM: —6- 55 ) MEmsAE —1- 2% ) Elﬂaﬂo
'HNMR (400MHz, DMSO-ds) & ppm 9. 05( %5 B W, 1H)7.99(d, J = 1. 76Hz, 1H)7.60(d, ] =
8. 31Hz, 1H) 7. 48(dd, J = 8. 31, 1. 76Hz, 1H) 3. 90 (d, J = 10. 07Hz, 1H) 3. 65 (d, J = 10. 07Hz,
1H) 3. 42-3. 52 (m, 4H) 3. 04 (s, 2H) 2. 75-2. 87 (m, 2H) 2. 67 (t, J = 7. 81Hz, 2H) 2. 08 ( F H. %,
1H) 1. 76-1. 98 (m, 5H) 1. 41-1. 65 (m, 3H) .

[0175] MS(LC/MS)R.T. = 1.33;[M+H]" = 412. 2,

[o176]  SEjfs] 4

[0177]  N-(5— FEFEMEMe —2— 5E ) —4H-1"— & 292 [ B -5, 37— 3 [2. 2. 2] 4% 1-2- Ji%
[0178]

[0169]

HN—<\ |

[N@OC\“

[0179] IR A (3~ F —3-((3-(5- ZELmEme —2- 35) BRREL) FEE)-1- A4

[2.2.2] g —1- 55 ) =S ML
[0180]
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OH H N SJ/Q
[

BH;"
[0181]  [f] 5— ZSHEMEME —2— fi% (0. 52g, 2. 9mmol) fEZJE (6mL) TR I 1,17 - B
PRIE KM (0. 68g, 3. 8mmol) o« {E 65 CHEH: e NIRA W 2 /AN, BRI yTE Y B H 4
(2X 20mL) P LATS B P [A] 4K N= (5 ZRFEMEM: —2— 8 ) —1H- DKM — 1 - B AQ R AL o 4 P [R) 4k
WBCAE N, N- RS R (30mL) A HLAH (3 (& FEFIE ) -3- B4 —1- A8 3K [2. 2. 2]
SEpE—1- 25 ) SRR ER (0. 5g,2. 9mmol) AbFE. 7E 65 CHiHE R NIREGH 5 /I o TERAT
W4 I IR AW A RER 180 (30-100% LR 4B / B¢ ) 4iith . & IF7= Wiy HAE S
TRk g DA B R AR (3- F22E —3- ((3- (5 ZRZEmEmM: —2- L) TiflR3E ) ) -1-&
SRR [2.2.2] ERE-1- 35 ) =S IEESE (0. 85g, 2. 19mmol, Y 74. 4% ) o LC/MS IESEAE
LC/MS 2504EF 23 BH, 74 A% BN A] 3. 26 (M+1-BH, = 375. 33) ,

[0182] DR B : (2— (5- ZRFEMEM: —2- FLEHE ) —4H-1" - HU4AE [ oM -5, 37— 3 [2. 2. 2]

Fpe 1-17 -5 ) =R
HN— |

[0183]
S
N
[N+

| _

BH,
[0184] i) (3- F&2E —3-((3—(5- AIEMEM: —2- 3L ) TlRIE ) AL ) -1- H4H —3F [2. 2. 2]
Fht —1- 55 ) =ZSUNERER (0. 8g,2. Immol) 7E N, N- —FIIEAIWIZ (20mL) IS A
N, N = Z R N2 — % (1. 12mL, 7. 2mmo1) o 7E 70°CHEFE R NIREW) 4 /N {EELA
WA I NIR A W) A RER 1870 (40-100% LR AHE / Bkt ) 4itk. fEE A hIRYE G IFIK)
PRy AT B A R AR (2- (5 ZRFEWEME —2- FLS(IE ) —4H-1" - 450 [ oZ Mk -5,
3 - T [2.2.2] sERE -1 - ) AR ER (0.51g, 1. 44mmol, YLE 70% ) . LCMS &
TR T LC/MS 204 T 2 £ 1 BH, AR BEINTA] 2. 46 (M+1-BH; = 341. 36) .
[0185] LU C :N-(5- JEEEMEM: —2- L ) —4H-1" - i [ "&m: 5,3 — —3f [2.2.2]

Ft 1-2- i
S
HN— |

[0186]
N
YA

[0187] ] (2- (5 ZRILMEME —2- FLEUHL ) —4H-1" - F4HIZ [ o%M: 5,3 - ¥ [2.2.2] 3¢
e ]-17-35) Z&EMER L (0. 56g, 1. 58mmol) ZENEH (9mL) R IV W R N 3MHCI (3. 95mL,

80



CN 102066384 B OB B 47/202 T

11. 86mmo1) o 7E =YL S ARG 4 /MR Ja L INS A o H S8 £ (2 X 20mL)
B, s AT (2X20mL) ZH . & IFAHA, R REE T4, vEit HAE =25 k4
PLAS 3 (A K K - 22 S AH HPLC (Phenomenex Luna 30 X 100mm ;3% K 220 ;6 B ] 10min ;3
T 40mL/min ;77 A :10% FIEE —90% 7K —0. 1% TFA, %571 B :90% ¥ —10 %7K 0. 1% TFA)
A AR, FHOIN S R H U S8 £ (2X30mL) & (2X30mL) %
Bl BIFANY, AT 15, J8 i HAE 228 thak 4 LIS 21 B 0 AR I N- (5- 2R JE 1
M —2— FE ) —4H-1" - B Zui2 [ oZMe —5,3"— B [2. 2. 2] 3545 1-2- 1% (0. 4g, 1. 175mmol, Y
) 74.3% . 'H NMR (500MHz, DMSO-d,) & ppm 8. 63 (1H, B &l ), 7. 71 (1H, s) , 7. 52 (2H, d, J
= 7.32Hz),7.37(2H,t,] = 7.78Hz) , 7. 25(1H, t, ] = 7. 32Hz) , 3. 82 (1H,d, ] = 10. 07Hz),
3.57(1H, d, J = 9. 77Hz) , 3. 02 (2H, d, ] = 4. 27Hz) , 2. 79 (2H, t, ] = 7. 63Hz) , 2. 66 (2H, t,
J = 7.63Hz),2.04 (1H, FE 804 ), 1. 92-1. 97 (1H, m) , 1. 44-1. 65 (3H, m) »

[0188] MS(LC/MS)R.T. = 1.52 ;[M+H]" = 341. 3,

[0189] 4 /] Chiralpak AS—H (30X 250mm,5 1 m) A HI7E CO, 1K) 30% AL (0. 1% DEA)
P RIS AH 43 B X B S A AR, HAE 300nm UV IS0 . #8525 Fh Rk 4a BT 70 B 06 LA 31
AR, FH—HEFEREE R 0. 4g, 1. 15mmol, 32. 7% (4a, S— FH4K) 'H NMR (500MHz,
DMSO-ds) & ppm 8.69 (s, 1H),7.69-7.87(m, 1H),7.52-7.66(m, J = 10.99Hz, 2H) ,
7.37-7.51 (m, 2H) , 7. 21-7. 38 (m, 2H) , 3. 52—4. 00 (m, 2H) , 2. 98-3. 23 (m, 2H) , 2. 78-2. 94 (m,
2H) , 2. 64-2. 78 (m, 2H) , 1. 88-2. 19 (m, J = 60. 43Hz,2H), 1. 40-1. 77 (m, 3H) . MS(LC/MS)
R.T. = L77 ;[M+H]" = 341. 1. 28 = A~ U§ 15 3 0. 4g, 1. 15mmo1,32. 7 % . (4b, R- 5 14
A ) :L M.P.187-9 °C. 'H NMR(500MHz, DMSO-d,) 8 ppm 8. 64 (s, 1H),7.62-7. 84 (m, 1H),
7.44-7.61 (m, 2H) , 7. 33-7. 46 (m, 2H) , 7. 18-7. 31 (m, 1H) , 3. 50-3. 99 (m, 2H) , 2. 94-3. 14 (m,
2H) , 2. 74-2. 91 (m, 2H) , 2. 61-2. 72 (m, 2H) , 2. 05 (s, 1H) , 1. 82-2. 00 (m, 1H) , 1. 34-1. 72 (m,
3H) » MS(LC/MS)R. T. = 1.78 ; [M+H]" = 341. 1,

[0190]  SCjifs] 5

[0191]  N-(6— FIAREEARIF [d] WEme —2- 3 ) —4H-1" - %R [ =% 5,37 - —3F [2. 2. 2]
FhE 12— fii

[0192]  ZDR A :N-(6— FIAEATF [d] memk —2— 55 ) —1H- BRme —1- Bt A A Btk

[0193]
— H s
S

[0194] ] 6- FI4REEZR T [d] WEME —2- Ji% (0. 53g, 2. 94mmol) 7EZJIF (20mL) H (¥ i
PO 1,17 - B di IR ke (0. 681g, 3. 82mmol) » 7E 656 CHiFE R NIR AW 24 /Mt JEIL DT
FEM HH O (2X20mL) YR LR RIF=4) . P00 AT — b el sl RAE R W] B e
TR

[0195]  DHRB : (3- 524 -3-((3-(6- &I ARIF [d] meme —2- 38 - miliR2E ) ) -1- A
3R [2.2.2] ke -1- 2 AR

[0196]

0
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OH H N_S o
N \
e W
BHj3
[0197] i) N- (6~ F 48 2% 2K Jf [d] WE Mg —2- 3% ) —1H- Ik mg —1- %% A AP Bk i (0. 82g,
2. 82mmo1) 7E N,N- IS FEERZ (20mL) H s PN (3- (&AL ) -3- B4 -1-
R [2.2.2] ke -1- 38 ) —SUMER L (0. 48g, 2. 82mmol) o 7E 65 CHitHk K N IR A %6
/NI FEFLAE R G ONIR A WIN G SRR L (30% —-100% LR LR / Okt ) 2tk
A A o R4 AR 2 A R AR B (3- 582k -3- ((3—(6— AR I [d] mEme —2- 3% )
BRIRES ) L) -1- 240 3 [2.2.2] ¢kt —1- 58 ) =S (0. 7g, 1. 78mmol, LK
63.2% ) o LC/MS UESE LC/MS 251t F 2% BH, FO7F=4 AR BEINA] 3. 11 (M+1-BH, = 379.4) .
[0198] IR C:(2- (6~ AR IEIEIF [d] MEM —2- FLEIL ) —4H-1" - H 50128 [ oM 5,
3 - T [2.2.2] kT 11 - &) AR ER
[0199]
I

O
avel
[&b

BH;"

[0200]  fi) (3- 3% —3- ((3-(6- FA4IEIEIF [d] WEME —2- 3% ) BRHRIE ) FZE) - 1- A4 =
o[22 2] s —1- 38 ) =Sk (0. 68g, 1. 73mmol) 7E N, N- — FZE L (20mL) HH )
W IO N, N’ = — SR —THEZ (0. 95mL, 6. Immo1) o 7 70°CHEFE S NVIREY) 4 /N
W4 I NIR A ) HARER (B8 (40-100% LR OHE / Ot ) 4ifk. &Iy HAr &
2SR 45 AR B (A ER AR (2- (6- FAIEZRIF [d] WEME —2- FE43E ) —4H-17 - A 402
[oZi —5,3"— 3 [2.2. 2] “Fhe 1-17 - 58 ) =—EMIRE: (0. 35g,0. 98mmol, % 56. 4% ) »
LC/MS MH'-BH, = 345. 2,

[0201] BB D N-(6- FAFEAEIT [d] mEme —2- 35 ) —4H-1" — E 2 [ *&m 5,3’ — —3f

[2.2.2] 2Fk¢ 1-2- %
[0202]
|

0]
Lt
[fjob“

[0203]  [f) (2—(6- AL A [d) WEME —2- JRHL ) —4H-1" - W4 [ w8 5,3 - —
Wol2.2.2] ke 1-17 - 35 ) = SUlRRER (0. 33g,0. 921mmol) fEPAAR (9mL) H A ¥
A SMHCT (2. 30mL, 6. 91mmol) o £E SR HEFFE S N IR A4 4 /NS R A T IN S S8R Al PR
M8 LR (2X20mL) FEE ), 3% HISU)7 (2X 20mL) . & FF AL, IR e T
Je, P AR AR A LIS B A 08 R o 48 AH HPLC (Phenomenex Luna 30 X 100mm ;3
1< 220 sBEEZIN ] 10 738 s 0E 40mL/min ;¥ A :10% Y -90 %6 7K 0. 1% TFA, #51 B :
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90 % FE —10% 7K —0. 1% TFA) ZiALH =1, &1, I IN S B P A B 2/ 218
(2X30mL) ZH . HIFANY, LR T, vEid H 7R 2 Pl 4i LIAS 21 B 508 AR
N—(6— FAAE R I [d] MEME —2- 3k ) —4H-1" - B IR (=80 -5, 37— 3 [2. 2. 2] 2Fft ] -2- %
(0. 25g,0. 73mmo 1, Y% 79% ) . 'H NMR (500MHz, DMSO-d,) & ppm 8.88(1H, d, ] = 1. 22Hz),
7.48-7.52(1H, m),7.40(1H, d, J = 2.75Hz),6.92(1H, dd, J = 8.70,2. 59Hz) , 3. 87 (1H,
d, J = 9.7THz),3. 77 (3H, s),3.61(1H, d, ] = 9. 77Hz),3. 03 (2H, s),2. 75-2. 86 (2H, m) ,
2.67 (2H,t,] = 7. 78Hz) , 2. 06 (1H, 5 B ), 1. 91 (1H, F5 80 ), 1. 41-1. 65 (3H, m) » MS(LC/
MS)R. T. = 1. 44 ; [M+H]" = 345. 3,

[0204] {4 ] Chiralpak AD-H (30X 250mm,5 1 m) A HI7E CO, F 1K) 23% FEE (0. 1% DEA)
P RIS AE 43 B X B S A AR, HAE 220nm UV IS0 #6525 FP R 4 BT 70 25 0 LU AS 31
TR K D AR RIS 3 205. 5mg, 0. 60mmo], 34. 1% . (5a, S— FA444) :"H NMR (400MHz,
DMSO-d;) & ppm8. 88 (1H, # # W ),7.50 (1H, d, J = 8.81Hz),7. 40 (1H, d, J = 2. 52Hz),
6.92(1H, dd, J = 8.81,2.77Hz),3.87(1H, d, J = 9. 82Hz),3. 77 (3H, s), 3. 58-3. 65 (11,
m) , 3. 02 (2H, s), 2. 74-2. 86 (2H, m) , 2. 66 (2H, t, J = 7. 68Hz) , 2. 03-2. 08 (1H, m) , 1. 91 (1H,
BB U ), 1.39-1.65(3H, m) o MS(LC/MS)R. T. = 1.40 ;[M+I]" = 345.2, & — 4 Ik 15
F| 206. 9mg, 0. 6mmo1,34 % . (5b, R— 5 #J & ) :'H NMR (400MHz, DMSO-d,) & ppm8. 88 (1H,
B B ), 7.50(1H, d, J = 8.56Hz),7.40(1H, d, J = 2.52Hz),6.93(1H, dd, J] = 8. 81,
2.52Hz),3.87(1H, d, J = 10.07Hz),3.77(3H, s),3.62(1H, d, ] = 10.07Hz), 3. 02 (2H,
s),2.75-2.86 (2H, m), 2. 67 (2H, t, ] = 7.68Hz),2. 04-2. 09 (1H, m), 1. 92 (1H, %% B8 W),
1.42-1. 66 (3H, m) » MS(LC/MS)R. T. = 1.70 ;[M+H]" = 345. 1,

[0205]  SEjifsl] 6

[0206]  N-(4- FIELIKIF [d] MEME —2- 3L ) —4H-1 - B2 [ wBMe —5,3" - —FF [2.2. 2] 2F

fE 1-2- Ji
[0207]
e
HN
N
/N

[0208]  JDIR A N-(4- FAELIRTT [d] MEME —2- FE ) —1H- BEME —1- BAX AR kg

[0209]
N=\ H S
N
xw@,\q@

[0210]  Ji) 4— FIEEZATF [d] WEME —2- % (1. 1g, 6. Tmmol) fEZJE (30mL) AP I I
17— B et —BKME (1. 552¢,8. Tlmmol) o £E 50 CHEFE I MNARE) 18 /NI o Vo H S IR &

Y& S IF I UTE Y B OF (2X50mL) Pedk. fEEAMAE (50°C ) B K 1

NI DUAF R N- (4= FEEZETT [d] WEME: —2- 56 ) —1H- R —1- G AX B % (900mg;, 3. 28mmol,

W 49% ), SR AT RE— DAl B RAE B T A T — 2D g ] .

[0211] PR B : (3- Fdk —3-((3-(4- WILATF [d] Weme —2- L) BillRdk ) k) -1- %44
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TR O[2.2.2] R -1- ) =AM ER
[0212]

[0218] i) N—(4- FISERTF [d] WM —2- %) —1H- kM —1- B AR e (0. 71g, 2. 59mmol)
FEN, N- S BERE 2omL) RSP NN G-(EIEFE)-3- B -1- B8 3
[2.2.2] sgpt -1- 9% ) =S MIRRER (0. 44g,2. 59mmol) o 7E 7T0°CHEHE R NIREH) 4 /Mo W
46 R NRE Y H AR ik (40-100% LR LT / Cobe) Al o 76 3L 25 TPk 4a 7= Wi 43 LA
BRI AR ART (3-F5E -3- (3~ (4= FIEZETF [d] WEme —2- 38 ) TiliR3t) F38) -1- %44
TN [2.2.2] FEkE-1-HL) =SNEREE (0. 65g, 1. 73mmol, YL E 66. 7% ) . 'H NMR (500MHz,
DMSO-d,) 8 ppm 11.93(1H,s),7.74(1H,d, ] = 7.63Hz), 7. 22-7. 26 (1H,m) , 7. 19 (1H, t, ] =
7.63Hz) , 3. 75-3. 93 (2H, m) , 2. 72-2. 95 (6H, m) , 2. 56 (3H, s) , 2. 03-2. 14 (1H, m) , 1. 95 (1H, 5&
Bl ), 1. 78-1.87 (1H,m) , 1. 73 (1H, ddd, J = 13. 81,9. 23, 5. 04Hz) , 1. 56 (1H, td, J = 9. 99,
7.78Hz),1. 38 (2H, Tl ) . (LC/MS)R. T. = 3.70 ; [M+H] = 375. 2,

[0214]  BIRC . (2-(4- FFEZIF [d] MEME —2- JLAHE) 4H-1"- & 57 - 18 [eZ M 5,37 - —

Wolz.2. 2] g ]-1 - &) AR
N
e

[0215]
N
[N+

|

BH;
[0216] [ (3- FE —-3-((3-(4- LA IF [d] WEME —2- 3% ) BiliRE ) FE)-1-E4 =
R O[2.2.2] S5k —1- 2 ) =S MIEEEE (0. 62g, 1. 65mmol) 78 N, N- — L AEE% (20mL) o
RIS AN, N7 = Z 5 55k — iz (0. 33mL, 2. 14mmol) o 7E 70°CHiH: [ NVIRA ) 4
NI o WA I NVR S HARE IR (i (40-100% TR BE / Okt ) 4ifh. 7EEA Pk
Gir=iE sy R B AR AR (2- (4= FEZIF [d] WEM: —2- FEEIE ) —4H-1" - H40 IR
[ o —5,3" — 3 [2.2.2] Fke 1-17 -3 ) =R EE (0. 4g, 1. 17mmol, K 70.9% ) »
'H NMR (500MHz , DMSO-d,) & ppm 8.90 (s, 1H),7.61(d, J = 7.63Hz, 1H),7. 13-7. 17 (m, 1H),
7.09(t, J = 7.48Hz, 11),3.90(d, J = 10. 38Hz, 11),3.77(d, J = 10. 38Hz, 11) , 3. 32 (s,
3M),3.30(d, ] = 1.53Hz, 1H),3. 13-3. 20 (m, 2H) , 3. 00-3. 09 (m, 1H) , 2. 85-2. 94 (m, 4H) ,
2.57(s,4H),2. 28 (s, 1H) , 2. 06 (s, 1H), 1. 75-1. 83 (m, 4H) , 1. 45 (s, 1H) » (LC/MS)R. T. =
2.73 s [M+H] " = 343. 2,
[0217]  JPER D :N-(4- FEE 2R IF [d] WM —2- L ) —4H-1" - A 4408 [ w& Wk -5,3" - —3f
[2.2.2] gt 1-2- %
[0218]
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N
HN—

[N@OC\“ S

[0219]  [f] (2-(4- FREEAEIF [d] MEME —2- FEE(H ) -41-17 - F4pig [ "&mg -5,3" - 3R
[2.2.2] 3gfe ]-17 - 3 ) =SIEREE (0. 38g, 1. Llmmol) 7ENET (9mL) H I A 3M
HC1 (2. 78mL, 8. 33mmol) o TEZIMBEFE R NIREW) 4 /N o I TR L5 HWARK)Z H A IN
5T, KRR (2X40mL) 20" . &IFA N, MR T 1%, il HAE R
R G DI B R ARG N-(4- 2RI [d] meme —2- 2% ) —4H-1" - AR [ &M -5,
37— TR [2. 2. 2] FEkE 1-2- i (0. 195g,0. 594mmo 1, i # 53. 5% ) o 'H NMR (500MHz , DMSO—d.,)
8 ppm 8.84(s,1H),7.60(d, ] = 7.32Hz,1H),7.13-7. 17 (m, 1H),7.08(t, J] = 7. 63Hz,
1H),3.92(d, J = 10.07Hz, 1H),3.66 (d, ] = 9. 77Hz, 1H) , 3. 04 (s, 2H) , 2. 76-2. 85 (m, 2H) ,
2.68(t, ] = 7.48Hz,2H),2.56 (s, 3H),2. 09 (s, 1H), 1. 93 (s, 1H), 1. 61 (d, ] = 3. 05Hz, 1H),
1.60(s,1H),1.50(dd, J = 7. 17,2.59Hz, 1H) » (LC/MS)R. T. = 1. 76 ; [M+H]" = 329. 2,
[0220]  {#f Chiralcel 0J-H(30X250mm,5 v m) i Hi#E CO, FF 1K) 30% AL (0. 1% DEA)
T8 PSR BI AR 43 BT il e A A, HLAE 300nm T UV I . 75 5028 vh Rk 46 i 23 3 1) 0 LAAS 21
BRI B ARIEE 3] 0. 07g, 0. 21mmol, 38. 9% . (6a, S— FA444) :'H NMR (500MHz,
DMSO-d,) & ppm 8. 83 ( % L, 1H) 7. 59 (d, J = 7.63Hz, 1H)7. 11-7. 18 (m, 1H) 7. 08 (¢, | =
7.63Hz, 1H)3.92(d, J = 10. 38Hz,1H)3.66 (d, ] = 9. 77Hz, 1H) 3. 04 (s, 2H) 2. 73-2. 89 (m,
2H) 2. 61-2. 72 (m, 2H) 2. 56 (s, 3H) 2. 09 ( %% HLU, 1H) 1. 93 ( 38 504, 1H) 1. 43-1. 71 (m, 3H) .
[0221]  MS(LC/MS)R.T. = 1.75;[M+H]" = 329. 1. % — 4> & 73 3] 0. 07g,0. 21mmo1,
38.1 %, (6b, R— 5 #J 14 ) :'H NMR(500MHz, DMSO-d,) & ppm 8. 84 ( % #. W5, 1H) 7. 59 (d,
J = 7.63Hz,1H)7.15(d, J = 7.20Hz,1H)7.08(t, ] = 7.48Hz, 1H)3.92(d, J = 9. 77Hz,
1H) 3. 66 (d, J = 10. 07Hz, 1H) 3. 00-3. 09 (m, 2H) 2. 73-2. 87 (m, 2H) 2. 62-2. 72 (m, 2H) 2. 56 (s,
3H) 2. 05-2. 12 (m, 1H) 1. 93 ( % 2 U, 1H) 1. 56-1. 67 (m, 2H) 1. 45-1. 55 (m, 1H) » MS (LC/MS)
R.T. = 1.75;[M+H]" = 329. 1.
[0222]  SEjtfe] 7
[0223]  N-(4- G HF [d] MEME —2- 55 ) —4H-1" - H A8 [ »%&M: 5,37 - —3f [2.2.2] 3¢
Bt 1-2- %
[0224]

Cl

N
T
o~ S
A

[0225]  JDIR A N-(4- FEIF [d] MEME —2— 5L ) —1H- BEME —1- BAX AR kg
[0226]
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N=\ H S
SR

Cl
[0227] ] 4- S Z5IF [d] WEME —2- Jii (1. 12g,6. 07mmol) 7EZJFE (30mL) A (s i A
1,1, — B FRFE kMg (1. 405g, 7. 89mmol) » £E 50°CHiFE K NIREY) 18 /NI o VAEN WV R
SEEE L yiiew B O (2X50mL) Y. RS (40°C) Pk K
1 /NEF DA 3 N=- (4= SR [d] MEmMe —2- JE ) —1H- BRkMe —1- 6AC I BERZ (0. 33g, 1. 12mmol,
B 18.5% ), ARG B T T — P alifb sz RAERI AT 26 T — B h A .
[0228]  JDERB : (3-((3- (4 GATF [d] Wemy —2- 3k ) BitfiRAE ) AL ) -3- 5k —1- 544 —
W [2.2.2] ¥k -1- 3 ) =EIRE:
[0229]

cl
N

H
Taa gt
ij+ S S

BHy™
[0230]  Ji] N—-(4— G453 [d] MM —2— 35 ) —1H- Bk M —1 - B A P B IZ (0. 3g, 1. 018mmol) 7F
N, N- R F WL (20mL) s inN (3-(EEFEL) -3- 322 -1- 548 3 [2. 2. 2]
A -1- ) =AML (0.173g, 1. 018mmol) « 7F TOCHEFE R NVIRSH 4 /PN W4i [
MNIRA Y HARER B (60-100% L8 LlE / bt ) 4tk TERZShIRkga =i sy LS
FIAEM AR (3-((3-(4- & FIF [d] meEmp —2- 55) FillREs ) L) -3- 3L -1- 240 —
HO[2.2.2] g -1- 2 ) =S MIEE 2R (0. 25g,0. 63mmol, Y2 61.9% ). 'H NMR(500MHz,
DMSO-dg) 6 ppm 12.19(s, 1H)9. 72( % H U, 1H)7.93(d, J = 7.93Hz, 1H)7.51(d, J =
7.93Hz, 1H) 7. 26-7. 32 (m, 1H) 5. 32(s, 1H)3.88(dd, ] = 13.73,4.88Hz, 1H)3.75(dd, ] =
13.73,4. 88Hz, 1H) 2. 73-2. 95 (m, 6H) 2. 08 ( & H. U, 1H) 1. 96 ( & 5 0§, 1H) 1. 79-1. 89 (m,
1H) 1. 68-1. 78 (m, 1H) 1. 52—1. 61 (m, 1H) 1. 39 ( %% H.0&, 3H) .
[0231]  BBR C . (2- (4- S HIF [d] WEME —2- (L ) —4H-1" - B 4802 [ w2 —5,3" - —
FR[2.2.2] ¥4t 1-17 -3 ) =S th

[0232]
C
-_<gﬂ
HN
N
/N

BH;
[0233] 7] (3-((3-(4- G KT [d] meEme —2- 38 ) BRfRIE ) L) -3- B -1- 8
[2.2.2] ke —1- 35 ) =S MIEEEE (0. 23g,0. 58mmol) 76 N,N- — FIEFFEERZ (20mL) 1w
BRI N, N’ = S R W% (0. 117mL, 0. 75mmol) o 7E 70°CHEH: K BIRAM 4 /M
We4i [ NAIR S Y) AR sk (40-100% IR MG / Ct) 4k o 28 525 R 4a 7= s o
DI B A B AR (2- (4- &R [d] mEme —2- FL 5038 ) —4H-1" - 4508 [ oM 5,37 - —
Ho[2.2.2] ke 1-1 - ) =AMEREE (0. 1g,0. 27mmol, 0 47.6% ) . 'H NMR (500MHz,
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DMSO-d,) & ppm 8.95 (s, 1H)7.79(d, ] = 7.93Hz, 1) 7. 42(d, J = 7. 63Hz, lH) 7. 18 (t, J =
7.93Hz, 1H) 3. 92(d, ] = 10. 38Hz, 1H) 3. 77 (d, J = 10. 38Hz, 1H) 3. 26-3. 38 (m, 1H) 3. 19 (dd,
J = 15. 26, 1. 53Hz, 1H) 3. 01-3. 11 (m, 1H) 2. 81-3. 00 (m, 3H) 2. 31 ( & HIg, 1H) 2. 03-2. 15 (m,
1H) 1. 70-1. 89 (m, 3H) 1. 45 ( 5 Hlg, 3H) .
[0234]  ABIRD N-(4- S5 [d] WEmk —2— FL ) —4H-1" - B 02 [ oZM -5, 3" — —Ff [2. 2. 2]
St 1-2- &
[0235]

cl

HN— j@
[Nﬂjod\“

[0236]  [] (2—(4— & 25 3F [d] mE mpe —2— FL G 3L ) —4H-1" - F 4512 [eZ M -5,3" — —Ff
[2.2.2] 4 1-17 - 2% ) =S W& & (0. 08g,0. 221mmol) 7E P4 i (9mL) 1 1 %5 ¥
A 3MHCI (0. 551mL, 1. 654mmo1) o 7E &L HE R NMIBR G 4 /NN AN L8 £ 15 H e £
KEHR INSSEAL A, H OB OlE (2X40mL) 2B Y). AIFEN, AmmET
e, B AR 2 TP 4 LS 21 3 O ARG N- (4- S0 [d] M —2- 38 ) —4H-1" - &
Ze W2 [ wZ e -5,37 — R [2.2.2] 3F %E 1-2- 1% (0.05g,0. 14mmol, % 65.0 % ) .
NMR (500MHz , DMSO—d,;) & ppm 8. 90 ( & ¥ U, 1H) 7. 77(dd, ] = 7.78, 1. 07Hz, 1H) 7. 41 (dd,
J = 7.78,1.07Hz, 1) 7. 17(t, ] = 7.78Hz,1H)3.94(d, J] = 10.07Hz,1H)3.67(d, J =
10. 07Hz, 1H) 3. 00-3. 11 (m, 2H) 2. 76-2. 88 (m, 2H) 2. 68 (t, | = 7.63Hz,2H) 2. 11 ( % # U,
1H) 1. 91-2. 00 (m, 1H) 1. 47-1. 67 (m, 3H) « MS(LC/MS)R. T. = 2. 11 ;[M+H]" = 349. 1.,
[0237]  f§i Fi] Chiralcel OJ-H(30X250mm,5um) #F F d 4 CO, ) 30 % (0.1 %
DEA) &) B P AL B AH 43 B 6 B S A A o e oA 220nme 7E B 25 HR R 4 B 43 12 1 0 LA
BRI AAM AR BN (S)-N-(4- 2K [d] mEMe -2- 3 ) —4H-1" - A A%
02 [ el M 5,37 — — B [2.2.2] 3F %8 1-2- B% (0. 11g,0. 30mmol, X % 34.8 % ). (7a,
S— % #4 44 ) :'H NMR(500MHz, DMSO-d,) & ppm 8.90 ( % H ¢, 1H)7.77(d, J = 7. 32Hz,
1H)7.41(d, J = 7.93Hz, 1H) 7. 17 (t, J = 7.93Hz, 1H)3.94(d, J = 10.07Hz, 1H)3.67(d, J
= 10. 07Hz, 1H) 3. 00-3. 11 (m, 2H) 2. 76-2. 90 (m, 2H) 2. 68 (t, J = 7. 78Hz, 2H) 2. 11 ( T Huli%,
1H) 1. 91-2. 01 (m, 1H) 1. 47-1. 68 (m, 3H) »
[0238] MS(LC/MS)R.T. = 2.06 ; [M+H]" = 349. 1. % = U&H (R) -N-(4- & 43 [d] mE
M —2— 55 ) —4H-1" - F L2 [ oZM: —5,3"— —FF [2. 2. 2] 248 1-2- i% (0. 11g,0. 30mmol, YT
#.35.2% ). (7Tb, R— FHJ4E ) :'H NMR (500MHz, DMSO-d,) & ppm 8. 89 ( & fié, 1H) 7. 77 (d,
J = 7.93Hz,1H)7.40(d, ] = 7.93Hz, IH)7. 16 (t, J = 7.93Hz, 1H)3.94(d, J = 10. 07Hz,
1H)3.67(d, J = 10.07Hz, 1H) 2. 99-3. 11 (m, 2H) 2. 74-2. 88 (m, 2H) 2. 68 (t, ] = 7. 78Hz,
2H) 2. 11 ( 5 #U&, 1H) 1. 90-2. 01 (m, 1H) 1. 44-1. 68 (m, 3H) »
[0239] MS(LC/MS)R.T. = 2.07 ; [M+H]™ = 349. 1,
[0240]  SLCJitEfe) 8
[0241]  N-(1H- Z<JF [d] Bk Mg —2- 3 ) —4H-1" - & 4402 [ oB M 5,37 — 38 [2.2. 2]
B 1-2- i
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N
_46
Pt

[0243] DR A :N-(1H- ZKJF [d] KM —2— 55 ) —1H- BKME —1- B A< AR kA%

[0244]

N=\ H H

SACRD
[0245] ] 1H- 283F [d] WKMe —2— fi (1. 28g,9. 61mmol) 7E LM (30mL) H ¥ A 1,
17 = B s KM (2. 227¢g, 12, 5mmol) o 7 50 CHIHE R NIR G 18 /Mt o W HI R NIRA
V2R B iy B O (2X50mL) ik . fERZSHAE (40°C) P EEEHEK 1
/NBFLAAS B N- (TH- 2R3 [d] R —2- 55 ) —1H- Bk —1- B AR A k% (1. 8g, 7. 4mmo 1, %
7% ), ARG LT — b Aifb sl RAERI AT E F— P T H
[0246]  JPIR B : (3-((3-1H- K3 [d] BRMe -2- ELARIRE ) FE)-3- B -1- J4 =
[2.2.2] gt —1- 5 ) =S0mEh
[0247]

[0242]

[0248] [ N-(1H- 28 3F [d] wkme —2— 55 ) —1H- BRMk —1- fAC R BER% (1. 07g, 4. 4mmol) 7E
N, N- ZF S AL (20mL) A ¥R NN (3- (&3 3L ) -3- Fdk —1- E48 36 [2. 2. 2]
Nkt —1-F8 ) ZAMEREL (0. 748g, 4. 4mmol) o {E T0CHEHE K NVRA 4 /NI o WRAR S VR
E HAERERREIETE (60-100% LR LG / Cbt) 2ifb . 78 B2 RIR 46 =101 4y IS 21 A
AR (3-((3-1H- 23 [d] kM —2- LIRSS ) 38 ) -3- F2 58 —1- B4H 3% [2. 2. 2]
e —1- 3L ) =S MERES (1. 28g, 3. 7Timmol, Y H 84% ). 'H NMR(500MHz, DMSO-d;) & ppm
11. 41 (s, 1H), 11. 16 (s, 1H), 7. 43(d, J = 3. 05Hz, 3H),7. 13(ddd, J = 9. 46, 3. 81, 3. 51Hz,
3H), 5. 36 (s, 1H) , 4. 01-4. 07 (m, 3H) , 3. 79(dd, J = 13.28,4. 12Hz, 1H), 2. 83-2. 92 (m, 6H) ,
2.71(d, J = 14. 04Hz, 2H), 2. 04-2. 13 (m, 2H) , 1. 89-1. 94 (m, 3H) , 1. 74 (td, ] = 9. 46,
5. 49Hz, 2H) , 1. 51-1. 59 (m, 2H) , 1. 38 (s, 2H) , 1. 31 (s, 1H) » LC/MS UFSEAE LC/MS 4644 F 5%
BH, K174 A5 B I [A] 2. 75 (M+1-BH, = 332.2) ,

[0249] BB C: (2 (1H- ZKJF [d] WM —2- FE2 56 ) —4H-1" — 4R [ v&M: —5,3” - —3F

[2.2.2] 2¢ht 1-17 - &) =2
N
-0

[0250]
AN

BH,
[0251] ] (3—((3—1H-ZKJF [d] KM —2- FLmi IR s ) AL ) —3- B -1- 548 3 [2. 2. 2]
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e —1- 2 ) SRR (1. 0g, 2. 9mmol) 7E N, N- ZFIEERENZ (20mL) = EKIES 1 InA
N, N — “ RN ERR W% (0.587mL, 3. 77mmol) « 7F T0°CHiHE R NIREW) 4 /Mt W45
MNARG Y HA R (15 (40-100% S LlE / Okt ) 2ith. EEAS hkga =Y s LIS
B EERARE) - (1H- 283 [d] BRme —2- FL2 08 ) —4H-1" - B4 [ %M 5,3 - 3
[2.2.2] e 1-17- 3% ) =&ML L (0. 81g,2. 6mmol, % 90% ) . 'H NMR (500MHz , DMSO—d,)
& ppm 7. 29 (s, 1H) , 6. 99-7. 05 (m, 2H) , 3. 90 (t, J = 9. 77Hz, 1H) , 3. 75(d, J = 10. 38Hz, 1H) ,
3. 26-3.35(m, 1H) , 3. 13(dd, J = 14. 95, 1. 53Hz, 1H) , 2. 98-3. 06 (m, 1H) , 2. 84-2. 92 (m, 3H) ,
2.22 (s, 1H) , 1. 98-2. 05 (m, 1H) , 1. 72-1. 82 (m, 3H) , 1. 45 (s, 1H) o LC/MS IE & LC/MS 44 K 2%
2 BH, 9724 A5 BB IE) 2. 29 (M+1-BH, = 298. 2) .

[0252]  JDEED :N-(1H- 2K [d] kM -2 3 ) —4H-1" - & 408 [ e&M: -5, 37— Z3f [2. 2. 2]

ot 1-2- Ji
[0253]
4T
HN
[N

[0254] 1] (2- (1H-ZR5F [d] kM —2—- B8R ) —4H-1" - E4 1R [w& M —5, 37— —3f [2. 2. 2]
Fpe 1-17- 28 ) =S MERER (0. 77g, 2. bmmol) FEAIRR (9mL) A ISV 7 i A\ 3MHCL (6. 2mL,
18. 6mmol) o EZMRMFE R VIREY) 4 /DI A LR CFs HCEE/KZ B A IN S &b ih
Mo HCTE ClE (2X40mL) 2B . & IFA VA, R ST, i HAEE 2 ik 4E Lo
33N E AR AR N=- (1H- 28 F [d] BEME—2-F8) —4H-1" - AR08 [o%M: 5,37 - —3f [2. 2. 2]
3 5t 1-2- 1% (0.5g, 1. 68mmol, W % 68 % ). 'H NMR(500MHz, DMSO-d;) & ppm 11. 45 (s,
1H) ,9. 20 (s, 1H), 7. 32 (s, 1H) , 7. 00 (dd, J = 5. 65, 2. 90Hz, 4H) , 3. 91 (d, J = 10. 07Hz, 2H) ,
3.64(d, J = 10. 07Hz, 2H) , 2. 98-3. 05 (m, 4H) , 2. 73-2. 82 (m, 4H) , 2. 67 (t, ] = 7. 63Hz, 4H),
2.03(d, J = 2.75Hz,2H), 1. 85-1. 92 (m, 2H) , 1. 54-1. 63 (m, 4H) , 1. 44-1. 51 (m, 2H) . MS (LC/
MS)R. T. = 1. 30 ; [M+H]™ = 298. 2,
[0255] 4[] Chiralpak AS—H (30X 250mm,5 1 m) A HI7E CO, 1K) 30% FEE (0. 1% DEA)
P I B A 43 B i S R 0k, HLAE 330nm N UV MR o 76 3028 R o 4 BT 40 25 1) 0 LTS 31 A
OB AR RIIE/S3E] 0. 11g,0. 36mmol, 33. 0% . (8a ;R— FHIfA) M. P. 255°C (&
fit ). 'H NMR(500MHz, DMSO-ds) & ppm11. 43 ( 3& 50, 1H) 9. 16 ( 3 B iéE, 1H) 7. 14-7. 53 (m,
2H) 6. 82-7. 09 (m, 2H) 3. 91(d, J = 9.77Hz,1H)3.64(d, J = 10.07Hz, 1H) 2. 96-3. 09 (m,
2H) 2. 71-2. 87 (m, 2H) 2. 62-2. 73 (m, 2H) 2. 01-2. 08 (m, 1H) 1. 81—1. 97 (m, 1H) 1. 54-1. 66 (m,
2H) 1. 40-1. 53 (m, 1H) » MS(LC/MS)R. T. = 1.26 ;[M+H]" = 298.2. 5 — M I&15 3 0. 11g,
0. 36mmo1,33.0 %. (8b;S— % #4 44 ) :'H NMR(500MHz, DMSO-d,) & ppml1. 43 ( & # U,
1H) 9. 20 ( B B, 1H) 7. 10-7. 60 (m, 2H) 6. 83-7. 11 (m, 2H) 3. 91 (d, J = 9. 77Hz, 1H) 3. 64 (d,
J = 9.77Hz, 1H) 2. 94-3. 16 (m, 2H) 2. 71-2. 86 (m, 2H) 2. 59-2. 72 (m, 2H) 1. 97-2. 09 (m,
1H) 1. 81-1. 95 (m, 1H) 1. 53-1. 71 (m, 2H) 1. 41-1. 53 (m, 1H) » MS(LC/MS)R. T. = 1.28 ; [M+H]"
= 208. 2,
[0256]  sZjitifé 9
[0257] N-(6— G 2 JF [d] MEM: —2— 3L ) —4H-1" — 2408 [ o&M: 5,37 — —3f [2. 2. 2] =F
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L 1-2— 1%
[0258]
<0
HN
N
Yat

[0250]  PER A :N-(6- SUATF [d] MEMe —2— 55 ) —1H- KM —1- BRiAX TP e
[0260]

N= s |

ot da
[0261]  [n] 6— E I [d] MEME —2- fi (1. 14g,6. 17Tmmol) 7ELJE (30mL) A I A

17— Bk —mkme (1. 43g,8mmol) o 7E 50°CHiHE R NIRAY) 18 /Nt VA EIRINVIREY)

Z R HER e B NG (2X50ml) Pidk. EEAMAR (40°C) PHEEORAR 1 /D
B LIS 2 N- (6- SR JF [d] MEmE —2- ) —1H- BRME —1- B P EERZ (1. 16g, 3. 9mmol , L
64% ), )G L TAT T iE— B4 B RAE R 7E F— B A d .
[0262]  JDIRB:(3-((3-(6- & A JF [d] MEme —2- 3% ) TRliRsE ) L) -3- B -1- K
T [2.2.2] kT -1- &) AR SR

[0263]
St
['?F LS
BH, Cl

[0264]  [i] N-(6— SATFF [d] WM —2— J5 ) —1H- BK M —1- A B (0. 86g, 2. 9mmol) 7E
N, N- Z AL A (20mL) A s homoN (3- (&R 3L ) -3- B0t -1- A48 30 [2. 2. 2]
FhE -1 ) —EAMEREL (0. 5g,2. 9mmol) o 7E TO°CHEFE R NIREGY) 4 /N o WeHd R NIRE
V) Hatd ety (60-100% SFR L / Tt ) 4ifl o 76528 k4 =i 7 LA 2 B ok
AR (3= (3~ (6 AT [d] MEME —2-FL ) FiliRIE ) L) -3- 33 —1- F4h 3 [2. 2. 2]
SERE —1- ) =EMEREE (0. 4g, 1. 0lmmol, I 34.6% ) . 'H NMR (500MHz, DMSO-d,) & ppm
11.92 (5% B0, 1H) 9. 89 ( 5% 5 U, 1H) 8. 08 ( 5 H1 U, 1H) 7. 62 ( 5% 55U, 1H) 7. 40-7. 50 (m,
1H) 5. 40 ( % # W&, 1H) 3. 88(d, J = 10. 20Hz, 1H)3. 76 (d, J = 10. 20Hz, 1H) 2. 67-3. 02 (m,
6H) 2. 08 ( T B, 1H) 1. 80—1. 95 (m, 2H) 1. 73 ( 5% B0&, 1H) 1. 01-1. 63 (m, 4H) .
[0265] MS(LC/MS)R.T. = 3.87 ;[M+H]" = 395. 1,
[0266]  JDIR C:(2-(6- SUAIF [d] MEmE —2- JLEUHL ) —4H-1" - B4R [ &M 5,37 - —3f

[2.2.2] ¥¢ht 1-17 - &) =2
0
HN
— cl

[0267]
N
/N

BH;
[0268]  [r] (3-((3—(6- & A Jf [d] MEME —2- 38) BlRIL ) L) -3- B3 -1- &4 =
90

.
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[2.2.2] 3¢t —1- 3k ) =S MNEEEL (0. 37g,0.93mmol) 7E N, N- —FIEEFFEEZ (20mL) 1K
WP IAN, N = Z A W 0. 19mL, 1. 2mmol) o {E 70°CHiH: NI G4 4 /)
o W4E [ MR EG Y HA TR A8 (40-100% LR ZBE / Ot ) 4ifh. 78 E A ks
FERER A LIS B A G AR (2- (6- I [d] MEME: —2- JEEHE ) —aH-17 - Hsp i [ 7%
M —5,3" — R [2.2.2] FEkE -1 - F ) = &0 £ (0. 12g,0. 33mmol, Y3 35.5% ) .
'H NMR (500MHz, DMSO-d,) & ppm 9. 10 ( %% 50, 1H) 7. 95(d, J = 2. 14Hz, 1H)7.60(d, J =
8. 55Hz, 1H) 7. 36 (dd, ] = 8. 55, 2. 14Hz, 1H) 3. 88(d, J = 10. 38Hz, 1H) 3. 76 (d, ] = 10. 38Hz,
1H) 3. 26-3. 37 (m, 1H) 3. 17(dd, J = 14.95,1. 83Hz, 1H) 3. 00-3. 11 (m, LH) 2. 80-2. 97 (m,
3H) 2. 28 ( HE B, 1H) 2. 00-2. 11 (m, LH) 1. 69—1. 88 (m, 3H) 1. 46 ( F B, 3H) » LC/MS A5 B it
[d] 2. 94 (M+1-BH, = 349. 1) ,

[0260]  BIED :N-(6- F I [d] MEME —2- 35 ) ~4H-1" - E 2 [ "&me 5,3’ - —3f [2. 2. 2]

ke 1-2- i
<10
HN
N
A

[0270]

[0271] ) (2-(6- S A FF [d] MEMe —2- LS 3E ) —~4H-1" - B 4518 [e& M 5,3 - —Jf
[2.2.2] FHE]-17 -5 ) =SR2 (0. 1g,0. 28mmol) ZE A B (9mL) A B % W+ A
3MHC1 (0. 69mL, 2. 07mmol) o 7E = iR HE [ MIR-G W 4 /Mo AN 1 & Bs HUEE K =
HH INSSEAM TR, HZmOlE 2X40nl) 28 . S IEa0W, AT,
P8I HAE B W 45 LS B A o AR 1 N-(6- SR I [d] e Mg —2- 2 ) —4H-1" - &
e w2 [ e M -5,37 - R [2.2.2] ¥ k% 1-2- & (0.06g,0. 17mmol, U K 62.4 % ).
'H NMR (500MHz, DMSO-ds) & ppm 9. 03 ( % . U, 1H)7.93(d, J = 2. 14Hz, 1H) 7. 58 (d, J
= 8.55Hz,1H)7.35(dd, ] = 8.55,2. 14Hz, 1H)3.90(d, J = 10.07Hz,1H)3.65(d, ] =
10. 07Hz, 1H) 2. 99-3. 11 (m, 2H) 2. 73-2. 89 (m, 2H) 2. 67 (t, ] = 7. 63Hz,2H) 2. 08 ( & B Uk,
1H) 1. 82-1. 99 (m, 1H) 1. 43-1. 67 (m, 3H) » MS(LC/MS)R. T. = 2.07 ;[M+H]" = 349. 1.

[0272]  {§ F] Chiralpak AS-H(30X250mm,5um) A& 0 7£ CO, P ) 30 % (0.1 %
DEA) H4) 5 51 B AH 3 B85 % it S 44 44, HLAE 220nm F UV Wil 78 225 dh ik 4 it 70 59 f 0
DA Ok K. 55— A AL 643 3] 0. 034g,0. 10mmol, 36. 2% .. (9a ;S— FHI1K) -
'H NMR (500MHz, DMSO—d,) 8 ppm 9.02( %% Bt U, 1H)7.93(d, J = 2. 14Hz, 1H)7.58(d, J
= 8.55Hz,1H)7.35(dd, ] = 8.55,2. 14Hz, 1H)3.90(d, J = 10.07Hz,1H)3.65(d, J =
10. 07Hz, 1H) 2. 97-3. 11 (m, 2H) 2. 73-2. 89 (m, 2H) 2. 67 (t, | = 7. 48Hz,2H) 2. 08 ( % . I,
1H) 1. 93 ( E #U, 1H) 1. 43-1. 69 (m, 3H) o MS (LC/MS)R. T. = 2. 05 ;[M+H]" = 349. 1. JiEotiE
= +4.00° . 5 ANEFEF]0.037g,0. 10mmol, 39. 4% . (9b ;R- FHIE) 'H NMR (500MHz,
DMSO-d,) & ppm9. 02 ( 5E 8k, 1H) 7. 93 (d, ] = 2. 14Hz, 1H) 7. 58 (d, ] = 8. 55Hz, 1H) 7. 35 (dd,
J = 8.55,2. 44Hz, 1H)3.90(d, J = 10. 07Hz, 1H) 3. 65(d, J = 10. 07Hz, 1H) 2. 93-3. 13 (m,
2H) 2. 72-2. 91 (m, 2H) 2. 62-2. 73 (m, 2H) 2. 08 ( % #  UE, 1H)1.93(d, J = 1. 22Hz,
1H) 1. 44-1. 68 (m, 3H) « MS(LC/MS)R. T. = 2. 04 ;[M+H]" = 349. 1. je)aik= -3.74° .

91



CN 102066384 B OB B 58/202 T

[0273]  =ZjiEf) 10
[0274]  N-(1- FPJE —1H- 2K 3F [d] meme —2— FL) —4H-17 - B 22 [ oM -5, 37— —FF [2. 2. 2]

Fpt 1-2- B
[0275]
410
HN
/N

[0276] DR A N-(1—- FFE —1H- 2591 [d] BRmME —2— FE ) —1H- BRI —1- B4 A Bk %
[0277]

\

N=\ H N

SR
[0278] [ 1- FAZ& —1H- 23 [d] wkme —2- fi (1. 28g, 8. Tmmol) 7E LM (30mL) 1 (I
M 1,17 — B2k kM (2. 015g, 11, 3lmmol) o 7E 50°CHiH: R NIREY) 18 /NiF . ¥4
H MR EY 2 =0 HEd ey HAH O (2X50ml) Pedk. fERETHAE (40°C) P
FERA | /N RIS B N-(1- L —1H- 9F [d] BRmE —2- 56 ) —TH- DR —1- B AR A i
(1. 6g,6. 22mmol, L # 71. 5% ) ARG T FALATRE— P alib sl RAERI AT AL T — B2 E ] .
[0279]  JPERB : (3— 522 -3- ((3—(1- FZE —1H- 25 9F [d] kM —2-25) Bk s ) FEE) -1-%
SR [2.2.2] R -1- 3 ) SRR

[0280]
OH H N\(N:O
z,ﬁjw A
BHj"
[0281] g N=(1— FT 3% ~1H- 2K I [d] Wk M —2— 56 ) —1H- ok Mg —1- B AR A E % (1. 04g,
4. 04mmol) 7E N,N- L FWEE (20mL) NN 3- (& FE R ) -3- i -1- &
AR TR [2.2.2] FE-1- %) =SEMIREL (0.687g,4. 0dmmol) o £E T0°CHEFE R NIRAW) 4
AN o WG R VRS B AR (60-100% LR LIS / Tk ) 4k, 7o a3 rhyk4s
FEME Y USRI AR AR (3- 2% -3-((3-(1- 3 —1H- Z53F [d] wkme —2- 55 ) B3
B RE)-1-B45 T [2.2.2] Tk -1- ) =AML (1. 28g,3. 56mmol, Y HE 88% ) ,
LC/MS UESE LC/MS 41 T 22 BH, =4 R EA IS TA] 3. 01 (M+1-BH; = 346. 2) .
[0282] DR C:(2-(1- FIJE —1H- Z5JF [d] BRkmMe —2- JLa 38 ) ~4H-1" - H400E [ =ZMe -5,
37— TR [2.2.2] EAE 11 - &) AR ER

[0283]
_</N
HN
/N

éH;
[0284] i) (3- 2% —3-((3—(1- AIZE —1H- & 9f [d] mkmg —2- 35 ) WilR3E ) FEE)-1-

ol

92
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AN [2.2.2] ke —1-5 ) =S MEREE (1. 19g,3. 31mmol) 7 N, N- — AL A% (20mL)
RIS TP INOAN, N — PR W % (1. 55mL, 9. 9mmol) o 7F 70°CHtHE VIR S
4 /NI o IRYE SRV A ) A REIR (B (40-100% LR 4T / Okt ) 4ifk. EEAPIK
Far=wE o UAT B A ERm AR (2-(1- B2 -1H- Z89F [d] pkmg —2- R ) —4H-17 - &
SR [ B 5,37 - IR [2.2.2] EgE -1 - K =SSR £ (0. 94g, 2. 9mmol, i %
87% ). 'H NMR (400MHz, DMSO—d,) & ppm 9. 36 ( B Hul, 1H) 7. 34-7. 44 (m, 1H) 7. 26-7. 34 (m,
1H) 7. 00-7. 12 (m, 2H) 3. 90 (d, J = 10. 32Hz,1H)3.77(d, J = 10. 32Hz, 1H) 3. 57 (s,
3H)3.28(dd, ] = 14.86,2.27Hz, 1H)3.13(dd, ] = 14.86,1.51Hz, 1H) 2. 95-3. 08 (m,
1H) 2. 75-2. 95 (m, 3H) 2. 22 ( % H. 06, 1H) 1. 96-2. 11 (m, 1H) 1. 67—1. 89 (m, 3H) 1. 43 ( %% F %,
3H) o LC/MS AR} [A] 2. 37 M+1-BH, = 312.2) .

[0285]  ZDBR D :N-(1- 3L —1H- X9 [d] BRME -2- 38 ) —4H-1" - A8 [ o%me 5,37 - —

Wo[2.2.2] =k ]-2- %
N
< I

[0286]
N
/N

[0287] [ (2-(1- A& —1H- ZK3F [d] KM -2- JL800E ) —4H-1" - B4 8 [ oM 5,37 - —
BO[2.2.2] e 1-17- 55 ) =S MNEEEE (0. 92g, 2. 8mmol) 7ETAMA (9mL) o IV T I 3M
HC1 (7. 1mL, 21. 2mmol) o {EZIREBEFE S NIRE) 4 /N M SR Ll BAS/K = H A IN
A5 A, H R OEE (2X40mL) 2B . & IFA N, S s, ikl HAER
ARG LIS B O AR IS N= (1— P2 —1H- 289F [d] skme —2— 36 ) —4H-1" - A i [ o
M —5,3"— " ER [2. 2. 2] 2k 1-2- % (0. 84g, 2. Tmmol, L3 95% ) . 'H NMR (400MHz , DMSO—d,)
& ppm 9. 24-9. 39 (m, 1H) 7. 33-7. 42 (m, 1H) 7. 25-7. 33 (m, 1H) 6. 99-7. 10 (m, 2H) 3. 92(d, J =
10. 07Hz, 1H) 3. 66 (d, J = 10. 07Hz, 1H) 3. 57 (s, 3H) 2. 97-3. 08 (m, 2H) 2. 78 (t, J = 7. 81Hz,
2H) 2. 67 (t, J = 7.81Hz,2H) 2. 01-2. 09 (m, 1H) 1. 80—1. 96 (m, 1H) 1. 40-1. 66 (m, 3H) » MS(LC/
MS)R. T. = 1.49 ; [M+H]" = 312. 2,
[0288]  {fi A Chiralcel 0J-H(30X 250mm,5um) &= F B 7F CO, F1 ] 22 % F . (0.1 %
DEA) #4) 3%, 1 B AH 3 B 6k W S #6044, HLAE 300nm T~ UV W59, €8 B0 25 A ik 46 BT 20 55 1K)
I DLAF 2 3 A0k Ko 58— A AR I U815 21 0. 065g, 0. 205mmol, 39. 8 % . (10a, R— 5 4
4 ) :'H NMR (500MHz, DMSO—d) & ppm9. 31 ( % & U4, 1H) 7. 35-7. 45 (m, 1H) 7. 26-7. 34 (m,
1H) 7. 00-7. 15 (m, 2H) 3. 93(d, J = 10. 10Hz, 1H)3.67(d, J = 10. 10Hz, LH) 3. 59 (s,
3H) 2. 93-3. 13 (m, 2H) 2. 74-2. 89 (m, 2H) 2. 61-2. 74 (m, 2H) 2. 05 ( & F U, 1H) 1. 91 ( 3% H U,
1H) 1. 38-1. 68 (m, 3H) cMS(LC/MS)R. T. = 1. 37 ; [M+H] " = 312. 2. ig 6Pk = -16. 02° .58 4>
7551 0. 06g, 0. 19mmol, 36. 8% . (10b ;S— FH44&) :"H NMR (500MHz, DMSO-d,) & ppm9. 31 (5%
B U, 1H) 7. 33-7. 43 (m, 1H) 7. 25-7. 33 (m, LH) 6. 93-7. 11 (m, 2H) 3. 93(dd, J = 9. 92,
3. 20Hz, 1H) 3. 67(dd, J = 9.92,3. 20Hz, 1H) 3. 58 (s, 3H) 2. 94-3. 13 (m, 2H) 2. 74-2. 85 (m,
2H) 2. 59-2. 72 (m, 2H) 2. 04 ( B B W, 1H) 1. 90 ( & B g, 1H) 1. 37-1. 70 (m, 3H) » MS (LC/MS)
R.T. = 1.37 ;[M+H]" = 312. 2. JEJtik= +35.99° .
[0289]  SEjsifs 1]
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[0290]  N-(6- ZARIEZTFF [d] mEms —2— J ) —4H-1" - H 292 [ oZM: —5,3° — —Ff [2. 2. 2]
SEdE 1-2- %
[0291]

H S
N—( SN
AN 2.

[0292] IR A N-(6- ZFEFEIRIF [d] MEME —2- 5L ) —1H- BRME —1- R4 A kAL
[0293]
N
N
N

\\V/C1\I::::[:i}>__hﬁjzs

[0204]  FE/NE T HCE 6- L4 FE 2R IF [d] MEM: —2- % (1. 5g, 7. 72mmol) f¢ — (1H- BK
e —1- 55 ) FIBRMA (1. 789¢g, 10. 04mmol) 7E L JfF (15mL) RIS AR NIR-EY) 4 80°C
. JEIE RVIRE Y HCEDTIEY LIAZ 2 2. 4 50 (7. 88mmol, 102% ) ZREF (Ll 4.
[0205]  PEEB: (3-((3-(6— LA FEATF [d] mMEME —2- 3L ) BilJRZEL ) FIE) -3- L -1- A
IR [2.2.2] ke -1- 3 ) AR

[0296]
s._H OH
T

\
BHy™

[0207]  FE /NI JBCE N-(6- LA R 2R [d] WE M —2— % ) —1H- K M —1— B X R I i
(2.4g,7.88mmol) Kz (3—( BFEEPI ) -3- FHE —1- 550 3 [2.2. 2] ke —1- ) =54l
fREh (1.341g,7. 88mmol) 7E N, N- —HILFIEERE (8mL) AW . AR NIR G2 80°C.
2 /NI B RONAR G N K S A S B HLA B da A iRy . & e 7
ATk — P aifb sl RAERD v 76 T — 20 e A A A

[0298]  JDIRC:(2-(6- LHAIEATF [d] MEmy —2- FL500E ) —4H-1" - E4018 [vZ M 5,3~
o[2.2.2] ke 110 -3 ) =AM

/N

[0299]
H S
o N—( ;:Z:::ij//()\V//
_V( \
N
/
H3B_

[0300] PR TIHE (3—-((3-(6— L& LI [d] mEM: —2- 3L ) WilREE ) - A3 ) -3- 5%

1= HAR R [202.2] g -1- 3 ) AR ER (3. 2g,7. 9mmol) KN, N” — RN

Tk — P f%Z (4. 3mL, 27. 6mmol) 7E N, N- “H I FEiE (10mL) HHEHEHE. MARNIEEY) SR

70°C HAREE 2 /NHR I K B SEA WCEEA MU LIRS 5% B . 75 LTk AT B ik 7

W B4 J AR PR D TE Y LA 3 1. 11 5T (2. 98mmol, 37. 8% ) KA

[0301] DR D :N-(6- LAFEARIF [d] mEmk —2- 38 ) —4H-1" - S 40 [ &Mk -5,3" - 3
94
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[2. 2. 2] ¢kt 1-2- %
[0302]

ey

[0303]  ZE/NMEFIE (2-(6- CHFEHKIF [d) BEME —2- FL20IE ) —4H-1" - 4R IE [ o%
5,37 — R [2.2.2] SEgE 1-17 - 55 ) ZAMERELE (500mg, 1. 34mmol) & HCI (8. 06mL,
24. 17Tmmol) 7F 75 Bd (10mL) P A% M. LA HPLC W5 Il je VYR & 4. 2 /NI, 4 LC/MS iIF
B Y 58 1ee B R ARG K S &, BB EAVZ. PHKZE HHE A2
(2 R) . ¥ A ARG e A IR W . 1E L BEH AF S [ 1A Hfc SR Ui ie 9 LA A 3
314. 4mg (0. 877mmo1,65. 3 % ) FT 4 Jit. 'HNMR (400MHz, DMSO-ds) & ppm 8. 89 (1H, &
) ,7.50(1H, d, J = 8.81Hz), 7. 38(1H, d, ] = 2. 52Hz),6. 91 (1H, dd, ] = 8. 81,2. 52Hz) ,
4.03(2H, q, ] = 7. 05Hz),3. 87 (1H, d, J = 10. 07Hz), 3. 62 (1H, d, J] = 10. 07Hz) , 3. 02 (2H,
s),2.78(2H, t, J = 7.81Hz),2.66 (2H, t, ] = 7.68Hz),2. 05 (1H, F& &Ll ), 1. 91 (1H, FE
), 1. 42-1. 67 (3H,m), 1. 33 (3H, t, ] = 7. 05Hz) - MS (LC/MS)R. T. = 1. 60 ; [M+H] "= 359. 0,
[0304]  {# ] Chiralpak AS-H(30X250mm,5um) #& ] 1 7£ CO, P ) 30 % I EE (0.1%
DEA) H4) 5 5 3 AH 3 B % e S 46 44, HLZE 300nm ~ UV W, 78 245 A i 46 I 70 55 1) Ui
IR AR R, 53— AR 45 2] 62. 4mg, 0. 17mmol,31. 2%, (11a ;S- FHHA)
'"H NMR (500MHz, DMSO—d,) & ppm8. 87 (1H, % W ),7.49(1H, d, J = 8.55Hz), 7. 38 (1H,
d, ] = 2.44Hz),6.91 (1H, dd, J = 8.85,2. 44Hz) ,4. 03 (2H, q, ] = 7. 02Hz), 3. 87 (1H, d,
J = 10.07Hz),3.61(1H, d, J] = 10.07Hz),3.02(2H, s),2.72-2.85(2H, m),2. 66 (2H, t,
J =7.63Hz),2.05 (1H, B 50 ), 1. 91 (1H, B 505 ), 1. 43-1. 64 (3H, m), 1. 33 (3H, t, J =
7.02Hz) » MS(LC/MS)R. T. = 1.81 ;[M+H]" = 359. 1. 5 — AN 13 3] 58. 9mg, 0. 164mmo],
29.5% . (L1b ;R- S#444 ) :'"H NMR (500MHz, DMSO-d,) & ppm 8. 86 (1H, % Filé ), 7. 48 (1H,
d, ] = 8.85Hz),7.37(1H, d, ] = 2.44Hz),6.91(1H, d, ] = 2.75Hz),4.02(2H, q, ] =
7.02Hz),3.86 (1H, d, ] = 9. 77Hz) , 3. 61 (1H, d, ] = 9. 77Hz) , 3. 01 (2H, s), 2. 72-2. 85 (2H,
m) , 2. 62-2. 69 (2H, m) , 2. 04 (1H, d, ] = 2. 44Hz), 1. 90 (1H, d, ] = 4. 27Hz) , 1. 42-1. 63 (3H,
m), 1. 29-1. 35(3H, m) » MS(LC/MS)R. T. = 1.52 ;[M+H]" = 359. 1.

[0305]  sEjiifsl] 12

[0306]  N-(6—- FIFEZEIT [d] MEME —2— 3% ) —4H-1" - & 4Wg [ oZM: 5,3 - —If [2. 2. 2] 3¢

Yt 1-2- I
[0307]
20N
HN
N
/N

[0308] DR A :N-(6- FFEEZRIE [d] WEME —2- 3 ) —1H- BRI —1— AR AP B 1
[0309]
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N=\ H S
SR

[0310]  |i] 6— FIREZR I [d] MEME —2— i (1g,6. 2mmol) 7E ZfF (30mL) "B N 1,
17— BFRIL kM (1. 44g,8. Immol) o 7F 50 CHEFE S IR A 18 /M. AR NIRAY)
Z I B g e B 2 (2X50mL) ¥eik. EFLAHEE (40°C) i e R 1/
i} LS 3 N=-(6- FFFEZIF [d] mEmE —2- 56 ) —1H- BRI -1 - BRAC P EER% (1. 06g, 3. 86mmol, #
K 62% ) IRJG I TATATRE— P alifb s B R AR #E R — B d

[0311] DI B : (3- B3k —3-((3-(6- FFEZIE [d] Weme —2- ) BRHRIE) F3E) -1- A 44
T [2.2.2] kT -1 &) A MNRRER

[0312]
OH H N—zs
AT
BH5
[0313]  [r) N=(6— FIEESRTF [d] MEME —2- 38 ) —1H- DKM —1 - B4 F BER% (0. 96g, 3. Smmol) £F
N, N- L AL (20mL) AR N (3- (R ) -3- B -1-H48. 25 [2. 2. 2]
FhE -1- 3 ) =AML (0. 595¢,3. 5mmol) o {F TOCHERE S NVRE Y 4 /It WRY5 Y
RBEY Btk (40-100% AR LlE / Cbt ) 4t 785 lR4a =W 73 LS 2
FEM AR (3- Bt -3- ((3-(6- FIEHEIF [d] memg —2- 56 ) BilRsE) M) -1- A4
IRN[2.2.2] ke —1-38 ) =S MR L (0. 88g, 2. 338mmol, Y% 66.8% ) » MS(LC/MS)R. T. =
3. 71 ;[M+H]" = 375. 2,
[0314]  JDBR C:(2-(6- FFEZTIF [d] MEME —2- FE&(JE ) 4H-1" - H4a18 [ &M 5,37~ —
o [2.2.2] 2k 1-17 - 38 ) =A MR

[0315]
<0
HN
N
/N

| -

BH;
[0316]  [o] (3- F&3E -3 ((3-(6— FZERIF [d] meEmk —2- 5L ) BifREE ) 3L ) -1- &4 3
[2.2. 2] ¥t —1- 3 ) =S IR (0. 86g, 2. 285mmol) 7F N, N- — L FELAZ (20mL) o 1%
WP IAN, N = R 3R — W% (0. 288g, 2. 285mmol) o 7L 70°CHEHE R NVIRAH 4 /M.
Wi RNARG W HIMAN TR OlG . JEpiiEy) Bt H 1R Sladedk. R (70°C)
R R DS B B B AR B (2-(6- FRZEZRFF [d] mEmk —2- JLa00E ) —4H-17 - Z4518
[ el —5,3"— —FF [2.2.2] ¥t 1-1"- 4L ) =S MIEEE (0.65g,1. 899mmol, 4 83% ) .
"H NMR (500MHz, DMSO—d;) & ppm9. 03 (1H, 5% 306 ), 7. 59 (1H, s),7. 51 (1H, d, J = 8. 24Hz),
7. 15 (1H, d, J = 8. 24Hz) , 3. 86 (11, d, ] = 10. 38Hz) , 3. 74 (1H, d, J = 10. 38Hz) , 3. 29 (1H,
dd, J = 15. 26, 1. 83Hz),3. 14 (1H, d, J = 15. 26Hz) , 2. 99-3. 09 (1H, m) , 2. 80-2. 95 (3H, m) ,
2. 36 (3H, s), 2. 25 (1H, B 50 ), 2. 03 (1H, t, J = 10. 22Hz) , 1. 70-1. 85 (3H, m) »
[0317]  MS(LC/MS)R.T. = 2. 78 ; [M+H] " = 343. 2,
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[0318]  JDIR D N-(6- FFLIKIF [d] MEmM: —2- KL ) —4H-1" - F AR [ =B —5,3" - —Ff

[2.2.2] 24t 1-2- %
[0319]
<0
HN
N
/N

[0320] [ (2-(6- FRZEZR I [d] MEME: —2- FLEH ) ~AH-1" — H4R IR [ »& M 5,3 - —If
[2.2.2] FFE4E 1-17 - F&) =SR2 (0. 24g,0. 70mmol) 7E 4 M (9mL) = ¥ 4 in A
3MHCI (1. 753mL, 5. 26mmo1) » 7EZMMBLFE K NIRE W 4 /Mo AN SR Ll B K= H
HAINGEABIH R, H 4R OB (2X40mL) ZEEG= . & IFE N, EmBREET 15, g
HLAE B2 TRk 4 DL 2 A R AR G N-(6— FRFEZRIF [d] mEmME: —2- 3L ) —4H-1" - & &R
[ oZM: —5,3"— — 3 [2. 2. 2] ¢4 1-2- fiZ (0. 19g,0. 58mmol, fr % 83% ) » 'H NMR (500MHz,
DMSO-d;) & ppm 8.96 (1H, % & W ),7.57(1H, s),7.49(1H, d, J = 8. 24Hz), 7. 13 (11, d,
J = 8.24Hz),3.88(1H, d, J = 10.07Hz),3.63(1H, d, ] = 9. 77Hz), 2. 98-3. 04 (2H, m),
2.72-2.85(2H, m),2.66(2H, t, ] = 7.63Hz),2.36(3H, s),2.05(1H, d, ] = 2. 14Hz),
1.91 (1H, %5 8008 ), 1. 53-1. 64 (2H, m), 1. 42-1. 53 (1H, m) » MS(LC/MS)R. T. = 1. 79 ;[M+H]"
= 329. 2,

[0321]  f§i ] Chiralcel OJ-H(4.6X25cm,5 1 m) F:H£E CO, FH) 30% FEE (0. 1% DEA) 43
BT R AR, HAE 300nm T UV MM 78 E 2 TRk 4 B 43 B g LIS B B oK. S —A
AR S 0. 11g,0. 34mmol,55% . (12a ;R- 444K ) :'H NMR (500MHz, DMSO—d,) & ppm
8.95 (s, 1H), 7. 57 (s, 2H),7.48(d, J = 8. 24Hz, 2H), 7. 13(d, J = 8. 24Hz,2H) ,3.89(d, ] =
10. 38Hz, 2H) , 3. 63 (d, ] = 10. 38Hz, 2H) , 2. 99-3. 06 (m, 4H) , 2. 75-2. 84 (m, 4H) , 2. 67 (t, ] =
7. 63Hz,4H) , 2. 37 (s, TH) , 2. 06 (s, 2H) , 1. 92 (s, 2H) , 1. 55-1. 64 (m, 4H) , 1. 49 (dd, J = 9. 77,
2. 44Hz, 2H) » MS(LC/MS)R. T. = 1.80 ; [M+H]" = 329. 2., WEJtiE= —4.52, % U3
0.11g,0.34mmo1,55 %. (12b ;S— 5 #J 4 ) :'H NMR (500MHz, DMSO-d,) & ppm8. 96 (s, 1H),
7.58 (s, 1H),7.49(d, J = 8.24Hz, 1H),7.14(d, J] = 8. 24Hz, 111),3.89(d, J = 10. 07Hz,
1H),3.63(d, J = 10.07Hz, 1H),3.03(d, J = 2. 44Hz,2H) , 2. 75-2. 84 (m, 2H) , 2. 67 (t, | =
7. 780z, 2H) , 2. 37 (s, 31) , 2. 06 (s, 1H) , 1. 92 (s, 1H) , 1. 55-1. 64 (m, 2H) , 1. 49 (dd, J = 9. 77,
2. 75Hz, 1H) » MS(LC/MS)R. T. = 1. 80 ; [M+H]" = 329. 2, FeJutk= +10. 08,

[0322]  sjfsl] 13

[0323]  2-(4H-1" - 02 [ "&me —5,37 — IR [2.2. 2] ke 1-2- B I ) IF [d] mE
W —6— i

[0324]

[0325] D3R A N-(6- (AR T 5k — A 3 AR o 2k SR 5k ) S0 [ W Mg —2— k) —1H- Bk
W —1— QP B
[0326]
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0
TBSO\I:::I: )ﬁ_&ﬁ:s

[0327] [ 6- (B T 3 — PO AR RE e L 403 ) 2K 9 [d] mEME —2— % (41 WO2007,/086800
%102 s ik il 4% ) (3. 1g, 11. 05mmol) 7E £ JfE (30mL) Hh (¥ ¥ HH I ATt e 5 — K e
(2. 56g, 14. 37mmo1) » M NVIRAME 70°CIE . AHIRMNIR G 2 = B gy
Y HH SRR U B b, 7 N-(6- CRUT Z5 = 3L e k40 ) 2R 91 [d] me
e —2— 5 ) —1H- KM —1- B AR ENZ (3. 85g,9. 86mmol, ## 89% ) JLif AT iE— P4tk
RO EAE B A . MS(LC/MS)R. T. = 2. 56 ; [M+H]" = 388. 9,

[0328] PR B :(3-((3-(6- (BT REFREFIEALE ) K [d] meme -2- ) filix
gk L) -3- B -1- FEA N [2.2. 2] =Eg -1- 3L ) SRR

[0329]
H
TBSO S%NTH oH
( 1N J ,\\,l

BH5
[0330] o] N=(6- (AU T 25— A AE AR GESE4RE ) 50 [d] e —2— 35 ) —1H- DKM —1- Gt
R WERZ (3. 85g,9. 86mmol) £E N, N- - FIEE FEEHZ (40mL) A (¥ A AN (3- (&= ZEF
B -3- B -1- F4E T [2.2. 2] gkt -1- ) =S (1. 68g,9. 86mmol) . 7F 80°C
IR R G 2 /N o AR NIRG YRGB SRR G . WA VLE B
TEE A PR GE IS B 3 PRI (3—((3—(6- (AU T % — ML ARk pr L4 2L ) 28 9F [d] e
-2 55 ) BRMRIL ) FRE) -3- A2k —1- 40 3 [2. 2. 2] ek —1-55) SRRk (6. 2¢) o
[0331] 20 BB C:(2-(6- (B T 2% — A7 55 F7 &k ¢ 2k 460 3% ) 28 JF [d] M mg -2 3 %
X >—4H—1’ - FAAIZ [oBM: 5,37 — 3R [2.2.2] gt 1-17 - %) =AMEih
L

[0332]
D/OTBS
BH3

[0333] ] (3-((3-(6- (AT AR RELIEEAE ) I [d] memk —2- 3% ) TiflR3E )
) -3 B -1 FA TR [2.2.2] e -1- g ) AR ER (4. 9g,9. 9mmol) 7E N, N-
Eﬁﬁﬁﬂﬁf‘ﬁﬂﬁ (10mL) HH A 1,3- Z A3 — W% (5. 4mL, 34. bmmol) » J#A %

NYRA A 80°C HLL LC/MS Wil YAHIUR MR SR G N & 5KKR G . KE
ﬁm}é‘ﬂﬁﬁ SHIRGE. E SRR AR MR Y. R DTEY ISR (2-(6- (BT
BE T P RE AR AIE ) FIF [d] WEME —2- FEEHE ) —4H-17 - A HE [ &M 5,37 - 3K
[2.2.2] ¥kt 1-1"- 7)) =R L (3. 28g,7. 15mmol, YK # 72.6% ) . MS(LC/MS)R.T. =
3. 60 ; [M+H-BH T = 445. 2,
[0334]  JDERD :2-(4H-1" — I [ wBME 5,37 — B [2. 2. 2] ke 1-2- A I ) HKIF
[d] mEm: —6- i
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A g
y N

[0336] [ (2-(6— (AU T JE AR RGeS AL ) 299 [d] WEMe —2- JLa 2 ) —4H-1" - %40
W2 [ oI 5,37 — “FR [2.2. 2] ke -1 -5 ) =SUERE: (3. 2g,6. 98mmol) ZE A (10mL)
HRIRA R I HCT (8. 14mL, 24. 43mmol) o £E IR B S NIRE ) 3 /N o BB S AK
o H AR B S D R AR &I 2R BUKE « IR HLZE BLAE LS TRk 4d o 75 S rh e
BEBE 4 1% B ) LAAS 3 1 E AR B AP B 2- (4H-17 — B 2002wk —5, 37— —FF [2. 2. 2]
Fdre 1-2- FEEIE) 29 [d] WEME —6- i (958mg, 2. 90mmo 1, Y 41. 5% ) » 'H NMR (500MHz,
DMSO-d,) & ppm9. 36 (1H, %% U ), 8. 85 (1H, $E 8§ ), 7. 41 (1H, d, J = 8.85Hz),7. 12(1H,
d, J] = 2. 44Hz) ,6. 78 (1H, dd, | = 8. 85,2. 44Hz) , 3. 86 (1H, d, ] = 10. 07Hz) , 3. 61 (1H, d, J
= 10. 07Hz) , 2. 96-3. 06 (2H,m) , 2. 71-2. 85 (2H,m) , 2. 66 (2H, t, ] = 7. 78Hz) , 2. 04 (1H, &
¢ ), 1. 90 (1H, 5 BRiég ), 1. 43-1. 64 (3H, m) &

[0337]  MS(LC/MS)R. T. = 1.03 ;[M+H]" = 331. 29.

[0338]  f# i Chiralpak AD-H(30X250mm,5um) A& H i1 7£ CO, P Y 30 % I EE (0.1 %
DEA) &) e (IR BN AH 73 B X R e f A o A B8 R 300nm. 1 5L 4% TRk 45 T 43 B9 1 g LL1S
B EEMm AR, BN (S)-2-(4H-1" - A8 [ =B M 5,3 - Z3 [2.2.2] ¥
e 12— BEEIE ) 2EIF [d] mEmk —6- FE (395. 2mg, 1. 19mmol, YL 3 41.4% ). (13a, S— 544
) :'H NMR(500MHz, DMSO—d,) & ppm 9. 36 (1H, %% FUé ), 8. 84 (1H, 5% #ig ), 7. 41 (1H, d,
J =8.55Hz),7. 12(1H, d, ] = 2. 44Hz) ,6. 78 (1H, dd, ] = 8.55,2. 44Hz) ,3.86 (1H, d, J =
9.77Hz),3. 61 (1H, d, J = 10.07Hz),2. 96-3. 05 (2H, m), 2. 72-2. 84 (2H, m) , 2. 65 (2H, t, J
= 7.63Hz),2. 04 (1H, %% 5 ), 1. 90 (1H, 35 50§ ), 1. 52-1. 64 (2H, m) , 1. 43-1. 52 (1H, m) ,
MS(LC/MS)R. T. = 1. 30 ;[M+H]" = 331. 4. FE MR R -2-(4H-1" - B AR [ o%M: -5,
37— TR [2.2. 2] ¥k 12— FEEUIE ) #IF [d] MEME —6- T (375mg, 1. 14mmol, K 39. 3% ) .
(13b, R- F441K) :"H NMR (500MHz, DMSO—d,) & ppm 7. 40 (1H, d, J = 8.55Hz),7. 11 (1H, d,
J = 2.44Hz) ,6. 77 (1H, dd, ] = 8. 55, 2. 44Hz) , 3. 86 (1H, d, ] = 10. 07Hz) , 3. 60 (1H, d, ] =
10. 07Hz) , 3. 01 (2H, s),2. 73-2. 84 (2H, m), 2. 65 (2H, t, J = 7. 78Hz) ,2. 04 (1H, %% B ),
1.90 (1H, 580 ), 1. 54-1. 62 (2H, m) , 1. 43-1. 52 (1H, m) ,

[0339]  MS(LC/MS)R.T. = 1.43 ;[M+H]" = 331. 4,

[0340]  SCJtEfH] 14

[0341]  N-(4,5,6,7- VU4 2 I [d] WEmE -2- 35 ) ~4H-1" - %02 [ "B -5,3" - ¥

[2.2.2] ¥kt 1-2- %
)
wy
A

[0342]
AN
[N

[0343] BIRA :N-(4,5,6,7- PUE AT [d] WEME —2— 3% ) —1H- BRI —1- BAC P k%
99
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[0344]

[0345]  [f] 4,5,6,7- VUS4 [d] WEME —2— ik (0. 5g, 3. 24mmol) 7EZJE (20mL) IV
I = (1H- kM —1- 35 ) F6RET (0. 58g, 3. 24mmol) o 7E 50 CHLHE R NIREY) 4 /M.
AR NIRE IR GE AR =Y. SR EREE (50-100% LR LBE - Okt ) alifbi
YR IS B A ER AR N=(4,5,6, 7- TUEAIE [d] WEmE —2- 3% ) —1H- BRI —1- FifC At
fi (0. 60g, 2. 27Tmmo ], Y 70. 0% ) o

[0346] D IEB:(3- FF & -3-((3-(4,5,6,7- VU & 2K 3 [d] mEme: —2- 58) i R 25 ) 7
F)-1- 548 3 [2. 2. 2] =Fkt —1- 3% ) =& E:

[0347]
L/ Y
BHy" S S

[0348]  [i] N-(4,5,6,7- PUS 2K 3 [d] MEME —2— 35 ) —1H- BE M —1- WAL B k% (0. 54g,
2mmo1) £E N, N— — FI3& A% (20mL) AP RIEBF NN (3- (&L F3E) -3- B -1- 5 58—
W[2.2.2] =gpe —1- 55 ) &R (0. 358, 2mmol) » 7E 50°CHEFE R NIREW) 3 /Mo ¥
HIR MR E WIS R ) . Pl (50-100% L8 LlE - bt ) 2ifbkid
RS BIE A= — RS /W8 (TLO) o A FFIR o JFMk 4 LA 3 (A ok AR (3- 32
5 -3-((3-(4,5,6,7- USRI [d] MM —2- 38 ) BRIRAEE ) 28 ) -1- 48 —F [2.2. 2] =F
f —1- 55 ) =&ML (0.51g, 1. 39mmol, Yt 68. 2% ) » 'H NMR (500MHz, DMSO-D6) & ppm
11.46 (s, 1H) , 5. 26 (s, 1H) , 3. 89 (dd, J = 13. 58,5. 34Hz, 1H) , 3. 68 (dd, ] = 13. 73, 4. 88Hz,
1H) , 2. 55-2. 94 (m, 8H) , 2. 06 (dd, J = 9.31,3. 20Hz, H), 1. 66-1. 90 (m, 6H) , 1. 21-1. 59 (m,
4H) 5 [M+H]" = 365. 1,

[0349] BIEC:(2-(4,5,6,7- VUG SEIF [d] WEMe —2- JL400E ) —4H-1" - B 4002 [ o2 -5,
3 - I [2.2.2] Ek -1 - &) AR

[0350]
)
}4N”LLS
A r?fr

BH;
[0351] ] (3- F22& -3-((3-(4,5,6,7- VUEATFF [d] mEMe —2- J%) BifiRIE ) FEE)-1-
IR [2.2. 2]t -1- 3K ) =AML (0. 5g, 1. 37mmol) £E N, N— — F 3k AL <20mL)
H R TR N N, N= R PR ERR P % (0. 74mL, 4. 78mmol) o 1 70°CHiHk S NIR A4 4 /)N
o WRHE SN IR A S B B . S DI it (50-100% LR LB5 - Okt ) Zitk ki
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JRUASEIE R P58 — B 55 / 18 (TLC) o &3R8 2 FRIR 46 LIS 31 A M AR (2- (4,
5,6, 7- PG 2K I [d] WEME —2- JEGLHE ) —4H-17 - S48 [ &mg —5,3" - 3 [2.2.2] ¢
e 1-17 - 3L ) =ZNmEEE (0. 38g, 1. 14mmol, % 84% ) . 'H NMR (500MHz, DMSO-D6) 8 ppm
8. 26-8. 86 (m, 1H) , 3. 78(d, J = 9. 46Hz, 1H),3.66(d, J = 9. 77Hz, 1H), 3. 19-3. 30 (m, ] =
14. 95, 2. 14Hz, 1H) , 2. 96-3. 12 (m, 2H) , 2. 78-2. 94 (m, 3H) , 2. 54-2. 65 (m, 4H) , 2. 19 (s, 1H) ,
2.00 (s, 1H), 1. 66-1. 85 (m, TH) , 1. 43 (m, 3H) » MS(LC/MS)R. T. = 2.50 ;

[0352]  [M+H-BH,]" = 319. 1,

[0353] IR D :N-(4,5,6,7- PUE2EFF [d] WEmME —2— 3 ) —4H-1"— B 242 [ s&Mk —5,3" - —

0[2.2.2] 3kt 1-2- &
)
fiN"<<S

[0354]
/N

[0355] [ (2-(4,5,6,7- PUS 2K [d] MEMe—2- R 3k ) —4H-1" - Hapig [ "8 -5,3" - —
L2, 2. 2] ke 1-17-3) =S iRER (0. 36g, 1. 08mmol) 7EPNE (9mL) H I A 3M
HC1 (0. 36mL, 1. 08mmo1) » 7E=EIEFE K NIRAH 4 /NN o 28 TLC (AR IBE 50 1IEBH SO 58
o TN LR SBEIRIE 7 B KIE o T INE S RKZE . FH TR S B (2X40mL) ZEH ™
Yo &IFANY, BRIRET1, vEid BARE 2 thik 4 A3 21 B o8 AR 1SN i€ N- (4, 5,
6, 7- WY A IF [d] WEME —2- 3% ) —4H-1" - B8 IR [ o8 5,37 - Z3f [2. 2. 2] ¢4 ]-2- i
(0. 28g,0. 84mmo1, % 78% ) . 'H NMR (500MHz, DMSO-D6) & ppm 8. 30-8. 75 ( % B, 1H) ,
3.79(d, J = 9. 44Hz, 1H),3.55(d, J = 9. 76Hz, 1H), 2. 90-3. 03 (m, 2H) , 2. 54-2. 84 (m, 8H) ,
2.00(s, 1H),1.81-1.93(m, 1H),1.75(d, ] = 2.44Hz,4H),1. 36-1. 67 (m, 3H) » MS (LC/MS)
R.T. = 1.39 ;[M+H]" = 319. 1,

[0356]  f# [ Chiralpak AD-H(30 X 250mm,5 um) =/ H7E CO, i 23% FIEE (0. 1% DEA)
F4) S R YAE 2 R 3 38 %6 R S R AR o YR K 5 A 300nm.e  £F L 25 FR R 45 BT 43 5 1) W LAAS 31
B AR B ANHEERER (S)-N-(4,5,6,7- TS EIE [d] WEME —2— 55 ) —4H-1" - A 2%
m2 [ w-ME 5,37 — T3 [2.2.2] ¥k 1-2- §% (0. 1g,0. 29mmol, Y% 36.8% ) . (14a,S- 5
Ffk ) :'H NMR (500MHz, DMSO-D6) & ppm8. 29-8. 89 ( B, 1H) , 3. 80 (d, J = 9. 46Hz, 1H) ,
3.54(d, J = 9.77Hz, 1H), 2. 94-3. 04 (m, 2H) , 2. 55-2. 85 (m, 8H) , 2. 00 (s, 1H) , 1. 85-1. 94 (m,
1H),1.70-1.81(m, J] = 2.43Hz,4H),1.39-1. 65 (m, 3H) » MS(LC/MS)R.T. = 1. 54.[M+H]*
=319. 1. H_PUEXH (R)-N-(4,5,6,7- PUSE LI [d] BEM: —2— 5L ) —4H-1" - A2 [ o%
M —5,3" — FR [2.2.2] F%E 1-2- i (0. 11g,0. 30mmol, Y 3 38.2 % ). (14b, R—#m
£ ) :"HNMR (500MHz , DMSO-D6) & ppm 8. 24-8. 96 ( B¢ ¥ I, 1H),3. 79(d, J = 9. 46Hz, 1H),
3.52(d, J = 9.76Hz, 1H),2. 95-3. 08 (m, 2H) , 2. 55-2. 80 (m, 8H) , 2. 00 (s, 1H) , 1. 85—1. 90 (m,
1H),1.70-1. 79 (m, ] = 2. 42Hz,4H) , 1. 39-1. 63 (m, 3H) ; [M+H] = 319. 1,

[0357]  SEjifs) 15

[0358]  N—(4- A EMEM —2-Jk) —4H-1" - AR 0R [ w8 -5, 37— 3 [2. 2. 2] =k ] -2- 1%
[0359]
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O\
A

[0360]  DIR A :N-(4— SN FEMEME —2— FL ) —1H- BRME —1- ARAC AP kAL

[0361]

N=\ H S

S
[0362]  [r] 4— S A ZEMEME -2 fi% (1. 04g,7. 3lmmol) 7E LM (30mL) HHIE W+ A 1,
kﬁ%ﬁ*%%ﬂ7g9MmD 7 50°CHERE SNV IR AW 18 /M. A N IR AW E S
B HES Y B OB (2X50mL) Piik. EETHAE (40°C) PR EEN K 2 /N
#%Nﬂh#WE%%i%%%ﬂ%%%ﬂ>MK$M&(1wg4MMMMMK%3/)
T FATATBE— D Al L B ] e N — B d A .
[0363] IR B :(3- 2% -3-((3-(4- FNAEMEM: -2- J5) BillRIE) &) -1- H48 3
[2.2.2] ¥t -1- 5 ) =S0NEg R
[0364]

OH

Bkb S
[0365] ] N—(4— S A JkmEm: —2— JL ) —1H- ﬂ7kﬂ£ ~1- WAR I BERZ (0. 57g,2. 26mmol) 7E N,
N- L FEERE (20mL) A E R N (3- (& FEFEE ) -3- B8 -1- 40 30 [2. 2. 2]
Fpt -1- 55 ) =AML (0. 38g,2. 26mmol) » £E T0°CHEHE S NVR AW 24 /M. R HIR
NARE YIRS AR B . SR EEE (50-100% LR LBE - Cobt ) 44k il
BEN A ARE (- FHE -3- (-4~ FNZEMEM: —2- I8 ) BiIRE ) FE)-1- F4—
BFO[2.2.2] g -1- 3K ) =S MIEE 2R (0. 56g, 1. 58mmol, Y # 70.0% ). 'H NMR (500MHz,
DMSO-d,) & ppm 11.62(s, 1H) ,6. 70 (s, 1H) , 5. 31 (s, 1H) , 3. 58-3. 96 (m, 2H) , 2. 63-3. 11 (m,
7H) , 2. 00-2. 22 (m, 1H) , 1. 65—1. 97 (m, 3H) , 1. 16-1. 61 (m, 10H) » MS(LC/MS)R.T. = 3.43;
[M+H] " = 353. 2,
[0366] LR C:(2-(4- A ZEMEM: —2- FL S ) -1 - F4R I [ =& M -5,3" - —Ff

[2.2.2] “pfe 1-17 - 36 ) =AML
,Ny\%
HN/QS

[0367]
LN

BH,
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[0368]  [f] (3- FE3E 3~ ((3~ (4~ S EmEME —2- 38 ) BRARIE ) FI3E) —1- &40 FF [2. 2. 2]
e -1- ) =AMEESE (0. 54g, 1. 52mmol) 7F N, N- " FIZEFIEERE (20mL) 1 VIR 0 0
AN, N = Z A W% (0. 83mL, 5. 33mmol) o 7E 50 °CHidk R NIRG W 24 /Mf.
i R MR G LSRR Y. SR AL (50-100% LR LlE - Tt ) A i L
FRBWER =S B 20/ W5y (TLC) o & FFIRAY FF AR LAMS B B (o AR 1) (2- (4- 5
TR FEME I —2— FEAIE ) —4H-17 - 408 [ 98k -5,3" - IR [2.2.2] g 1-10 - ) =
00 8 2h (0. 39g, 1. 22mmol, U 3 80 % ) . "HNMR (500MHz, DMSO-d,) 8 ppm 6. 55 (s, 1H),
3. 75 (m, 2H) , 3. 20-3. 31 (m, 1H) , 2. 96-3. 15 (m, 2H) , 2. 77-2. 97 (m, 4H) , 2. 22 (s, 1H) , 2. 01 (s,
1H), 1. 68-1. 90 (m, 3H) , 1. 43 (s, 3H), 1. 21(d, J = 7.02Hz,6H) . MS(LC/MS)R.T. = 2.36 ;
[M+H-BH,]" = 307. 2.

[0369]  JDIR D :N-(4- ST JEMEME —2- 3L ) —4H-1" - & A4%08 [ oM 5,37 - —3f [2. 2. 2]

et 1-2- fik
[0370]
Nf\
HN”‘(S
LN

[0371] [ (2— (4— TN HEMEM: —2- JEEJL ) —4H-17 - E4408 [ 78 5,37 - —Ff [2. 2. 2] ¢
f]-17- %) =S EE (0. 42g, 1. 31mmol) ZEFAEA (9mL) A (%3 4 i\ 3MHCT (0. 44mL,
1. 31lmmol) » FEEIEIFE R NIREGY 4 /Mo 28 TLC CEARBIBE AT ) $IE B R 5E il o JJD)\Z
MG CEEAR G B K Z . L IN AP RUK)Z . H AR ClE (2X40mL) ZEHY)
HHWY, LR B T15, pEik HAE 23 rh ik 4 IS 21 (B 60k AR I8 20 e N- (4- #ﬁﬁ%ﬂ%
Mp —2— FL ) —AH-1"— E B [ oL -5, 3" — —FF [2. 2. 2] 2548 1-2- 1% (0. 34g, 1. 05mmo1, Yig &
80% ) . 'HNMR (500MHz , DMSO-D6) & ppm 8. 20-8. 91 (m, 1H) , 6. 52 (s, 1H) , 3. 83(d, J = 9. 46Hz,
1H),3.57(d, ] = 9.46Hz, 1H),2.99 (s, 2H), 2. 58-2. 92 (m, 5H) , 2. 02 (s, 1H) , 1. 82—1. 96 (m,
1H), 1. 38-1. 66 (m, 3H) , 1. 20 (d, ] = 7. 02Hz, 6H) - MS(LC/MS)R. T. = 1. 27 ; [M+H] " = 307. 1,
[0372]  f§ [ Chiralcel 0J-H(30X250mm,5 um) ¥ HH7E CO, i 23% FEE (0. 1% DEA)
T R B AH 43 B X W fa A . AT E O 300nm,e  7E L2 R A B 43 B9 (1) U LA A 31
B R, H— DRGSR (S)-N-(4- F B —2- 5 ) 4H-1" - B [ oL -5,
37— T [2.2.2] 4% 1-2- % (0.01g,0. 03mmol, X % 2.95% ). (15a, S— F#Ifk) 'O
NMR (500MHz, DMSO-D6) & ppm 8. 35-8. 95 (m, 1H) , 6. 52 (s, 1H),3.82(d, ] = 9.41Hz,1H),
3.57(d, J = 9.46Hz, 11),2.99 (s, 2H) , 2. 60-2. 88 (m, 51) , 2. 02 (s, 2H) , 1. 82-1. 96 (m, 1H),
1. 38-1. 65 (m, 3H) , 1. 20(d, ] = 6. 7T1Hz,6H) » MS(LC/MS)R. T. = 1. 38 ; [M+H]" = 307. 1.
TN (R)-N-(4- SN SEEM —2— KL ) —4H-1" - F B [ oM 5,37 — T [2.2.2] 3
e 1-2- % (0. 02g,0. 05mmol, Y3 4. 83% ) » (15b, R— S#A44%& ) :'H NMR (500MHz , DMSO-D6)
8 ppm8. 35-8. 91 (m, 1H) , 6. 52 (s, 1H),3.82(d, J = 9. 44Hz, 1H),3.57(d, J = 9. 46Hz, 1H) ,
2.99 (s, 2H) , 2. 60-2. 90 (m, 5H) , 2. 02 (s, 2H) , 1. 82-1. 96 (m, 1H) , 1. 38-1. 62 (m, 3H) , 1. 20 (d,
J = 6. 78Hz,6H) o MS(LC/MS)R. T. = 1.49 ;[M+H]" = 307. 3.
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[0373]  =ZjiEf) 16

[0374]  N-(MEME —2— 5E ) —4H-1" — & 2w [ 28m: —5,37 - —FF [2.2.2] 4% -2 ik
[0375]

A
%

[0376] IR A N-(MEME —2- FE ) —1H- BEME —1- AR AR ki
[0377]

S
| NH
[N/>_ =S
N
®
N
[0378]  [m]MEME —2- it (2. 12g,21. 17Tmmol) 7E L HE (30mL) A PUSE Mg (5mL) H VA
IO (TH- BRME: —1- 25 ) AR (4. 90g, 27. 5mmol) » 7E 60°CHIFE R NIREH) 5 /M. ¥
M NIREY R ZEE BIEdyiiEy B OlE (22X 15mL) Pk DI BIBAE A K. 79
N-( WEME —2- L ) —1H- BRMe —1- f AR e (3. 70g, 17. 60mmo ], W4 83% ) o LA —
RAERIT] HEAE F — DA .
[0379]  JPIRB : (3- 5k —3- ((3—- (WM —2- 3% ) WiliRIL ) L) -1- 548 38 [2.2. 2]

e —-1- 4 ) =S Rh
[0380]

BH,"
[0381]  [r) N—(MEME —2- JL ) —1H- DR M —1- BRAC A BER% (1. 7g, 8mmol) 7E N, N— — F 3 FE
fi% (30mL) TV T N (3- (IR ) -3- BRI -1-E A T (2. 2. 2] ki -1-%) =
SRR EE (1.37g,8mmol) o 7E 50°CHEFE SR A 4 /it o V51 N R A4 3Tk 46 LTS 3
FLF=1) o e PRI O3V (50-100% LR L1 — Tkt ) AiACHIA T LAAS BIAE A 7= 0 () 55 — B A
/W5 (TLC) o A IR FF k4 IS B A R AR (3- B2 —3- (3 (mEM: —2- ) BiiR
) I -1-F45 IR [2.2. 2] ¥k -1-5) =Smesh (1. 5g,4. 80mmol, it 59. 8% ) .
'H NMR (500MHz , DMSO-d,) & ppm11. 64 (s, 1H) ,7. 42(d, J = 3. 36Hz, 1H) , 7. 14 (m, 1H) , 5. 32 (s,
1H) » 3. 78 (dd, 2H) , 2. 59-3. 02 (m, 6H) , 1. 99-2. 18 (m, 1H) , 1. 79-1. 92 (m, 2H) , 1. 64-1. 80 (m,
1H), 1. 19-1. 65 (m, 4H) » MS(LC/MS)R. T. = 2. 73 ;[M+H]" = 311. 1.
[0382]  JDIR C.(2- (WEME —2- FLE(KE ) —4H-1" - A48 [ oB M 5,37 - —3f [2.2.2] =
e 1-17 -5 ) =Sk
[0383]

OH H H
. N__N._N
[Nﬂj\/\[s(\gj
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o
g

2
o

-

BH;
[0384]  fi] (3- FR 2k -3-((3- (MM —2- 56) FRRIE ) F2E)-1- 240 3 [2.2.2] ¢
Bt —1- 5 ) A NER# (1. 2g,3. 84mmol) £E N, N- — FIEE FIEEIE (20mL) A I AN,
N’ = RN W HZ (2. 09mL, 13. 45mmol) o £E 50°CHiHE S NIREH 24 /NI o HRAR SV
IREVVERFREY . SPGEEREE (50-100% L8R L0 - Okt ) 4ifbim g 3I1E
AT — R/ B2y (TLC) o & IR 2 IR A0 AAF 21 B O AR (2- (mEme —2- 25
FHE ) -AH-17 - FARIR [eB M 5,37 — THF [2.2.2] b 1-17 - 2k ) =S (0. 84,
3.02mmol, L 79% ). 'H NMR (500MHz, DMSO-D6) & ppm 8. 37-9. 14 (m, 1H),7.32(d, J =
3. 66Hz, 1H),7.04(d, J = 3.66Hz,2H),3.79(d, J = 10.07Hz, 1H),3.67(d, J = 10. 07Hz,
1H),3.20-3.29(m, ] = 14.95,2. 14Hz, 1), 2. 97-3. 15 (m, 2H) , 2. 78-2. 94 (m, 3H) , 2. 22 (s,
1H) , 1. 95-2. 08 (m, 1H) , 1. 66-1. 85 (m, 3H) , 1. 43 (s, 3H) - MS (LC/MS)R. T. = 1. 57 ; [M+H-BH,]"
= 265. 1,
[0385] DU D :N-(MEME —2- 5 ) —4H-1" - RIS [ "SM: 5,37~ Z3f [2. 2. 2] ke 1-2- %
[0386]

HN/EQ

-
A

[0387]  Ji] (2—( M Mg —2— 3 40 FE ) —4H-1" - & 48 18 [ o M 5,3 — — 3K [2.2.2] 3¢
fe1-1"-35) ZSER L (0. 57g, 2. 05mmo 1) ZEPAHE (9mL) H ¥ 4 In A 3M HC1 (0. 68mL,
2.05mmol) » fEZE W BH M NIREY 4 /M. 28 TLCCBAR B BE 55 ) E B &Y 58 .
ANCBRCTER G 7 BKE. HINSEESAMThRKE. HLROEE (2X40mL) 2™
Yo GIFANY, L0 IRE T 15, 8 HAE B3 rp ik 46 LU 21 B 608 AR 1 2 e N- (1
M —2— L) —4H-1" — L2 [ v —5,37 — 3 [2. 2. 2] 542 1-2- iz (0. 4g, 1. 44mmol, Y
#.70.2% ). 'H NMR (400MHz, DMSO-d,) & ppmS8. 64 (s, 1H),7.24(d, ] = 3. 74Hz, 2H) ,7. 01 (d,
J = 3.75Hz,2H),3.78(d, J = 9. 80Hz,2H),3.53(d, ] = 9. 80Hz,2H) , 2. 97-3. 05 (m, 4H) ,
2. 74-2. 86 (m,4H) ,2.65(t, ] = 7.84Hz,4H),2.01 (s, 2H), 1. 88 (s, 2H), 1. 53-1. 64 (m, 4H) ,
1. 45-1. 56 (m, 2H) . MS(LC/MS)R. T. = 0. 28 ; [M+H]" = 265. 1,

[0388] f#H Chiralcel 0J-H(30X250mm,5 v m) #:H HI7E CO, 7 H 23% FEE (0. 1% DEA)
T T T B AH 4 B AT B S A AR . KT e O 300nm.  7F B 75 Hh R 4 B 73 25 1) g DL A5 31
B R B DHAERER (S)-N-(mEme —2- JL ) —4H-1" - Z %18 [ &M 5,37 - —If
[2. 2. 2] 248 1-2- & (0. 12g, 0. 43mmol, % 18. 80% ) » (16a, S— FA444) 'H NMR (400MHz,
DMSO-d,) 8 ppm 8. 64 (s, 1H),7.26(d, ] = 3.75Hz,2H),7.00(d, J] = 3. 77Hz, 2H), 3. 78 (d,
J = 9.81Hz,2H),3.54(d, ] = 9. 82Hz, 2H) , 2. 95-3. 10 (m, 4H) , 2. 75-2. 82 (m, 4H) , 2. 65 (t, J
= 7.80Hz,4H) , 2. 01 (s,2H) , 1. 88 (s, 2H) , 1. 53-1. 60 (m, 4H) , 1. 42-1. 51 (m, 2H) . MS (LC/MS)
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R.T. = 0.32;[M+H]" = 265. 1. 5 — U4 (R)-N-(HEEM: —2- 5L ) —4H-1" - A% 0R [ o%
M —5,37— B [2. 2. 2] 24 1-2— % (0. 15g, 0. 52mmol, # % 22. 96% ) » (16b, R— SFHRIfEK) -
"HNMR (400MHz , DMSO—d,) & ppm 8. 64 (s, 1H), 7. 25(d, J = 3. 74Hz, 2H), 7. 00 (d, ] = 3. 76Hz,
2H),3.78(d, J = 9. 80Hz,2H),3.53(d, J = 9. 80Hz, 2H) , 2. 95-3. 08 (m, 4H) , 2. 75-2. 84 (m,
4H),2.65(t, J = 7.80Hz,4H),2.01 (s, 2H),1.88(s,2H), 1. 54-1. 62 (m, 4H) , 1. 43-1. 53 (m,
2H) o MS(LC/MS)R. T. = 0. 28 ; [M+H] " = 265. 3,

[0389]  Sijiifs] 17

[0390]  N—(4-(4— FI4EIE AT ) -5 FISEMEM: —2— 3L ) —4H-1" — & Zuig [ o&m: —5.3" - —
O[22, 2] Skt ]-2- %

[0391]

N\
b
NH
A
[0392]  ZDIR A N-(4-(4- IR ) -5 FISLMEM: —2- L ) —1H- B —1- A4 A7 Bt i

[0393]
N

rr

0
/

[0394] [ 4-(4— FAHFERSE ) —5— FEAEMEME —2— JiZ (0. 98g,4. 45mmol) 7ELJE (25mL)
ISR NN = (1H- KM —1- 25 ) F8EER (1. 03g,5. 78mmol) » 7E 50 CHiH: R NI EY) 3
NI o AEIR RS E SR HIE Ui . F AN (2X10ml) Yeisk & HT48 IS 3 8
R AR BIFME HE N-(4- (4 PR FE R ) -5 FEEMEM: —2- JL ) —1H- kM —1- B A Bh A
(1.28¢,3.87mmol, K 87% ). FEMEBEH T F .

[0395] LR B . (2-(4-(4— AR EEIEIL ) —5— FILMEM: —2— FEEIE ) —4H-1" — H 4018 [ o2
Me—5,3" — 3 [2.2.2] 5 1-17 - 5 ) =SRER

[0396]
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[0397] i) N—(4— (4~ AL ZRIE ) —5- FRSEMEME -2 3 ) —1H- DR Mk — 1 - AR R Bk RZ (0. 44g,
1. 39mmol) 7E N,N- —FIERWZ (25mL) TP A (3-(Z B3 ) -3- 72 -1- A
AR [2.2. 2] FRE-1-3E) ZEMIEREE (0. 24g, 1. 39mmol) o {E T0°CHiFE R MNIR AW 2 /)N
o BN, N = R 2 — % (0. 65mL, 4. 16mmol) FLM#A R MIREW A 75°C HAREF 2
INIE o VA EN S VRS Y IE IR AR LIS B =)« SRS TS (60-100% LB 05 / Cbe) 4tk
FHA o A 25 O AR (2- (4- (4- PRI ) —5— FEmEM: —2- JL500E ) —4H-1"- &
408 [oZ M —5,3" — 38 [2.2.2] S48 117 - 28 ) SR (0. 41g,1. 029mmol, I
74.2% ). "H NMR (500MHz, DMSO-D6) & ppm 7.59(d, J = 7. 63Hz, 2H) , 6. 98 (d, ] = 8. 55Hz,
2H) , 3. 80 (s,4H) , 3. 67 (s, 1H) , 3. 24-3. 31 (m, 1H) , 3. 13 (s, 1H), 3. 03 (s, 1H) , 2. 83-2. 92 (m,
3H),2.39 (s, 3H),2. 23 (s, 1H) , 2. 07 (s, 1H) , 1. 73-1. 82 (m, 2H) , 1. 44 (s, 1H) . MS(LC/MS)
R.T. = 2.88;[M+H]" = 399. 34,

[0398]  ZDHE C:N-(4-(4- FEIEREL ) -5 FZEmEM: —2- JL ) —4H-1" — B AR [ »B M -5,
37— IR [2.2.2] g 12— %

[0399]

N

[N@E:\HHH

[0400] o] (3-8 2E -3-((3-(4-(4- FARE R L )5 P M —2- &) mRE) #
) -1-FA T [2.2.2] SFE -1 ) ZAMER L (0. 08g,0. 19mmol) 7EA T (9mL) H
PP NN 240 HCT (0. 09mL, 0. 19mmol) « 7B =W BEHE R MIRG W 1 /M. 28 TLC (BHIK
355 IEH R SERG. NN S8 Sl A 8K )2 B IN S SR h R, SR s
(2X40mL) ZEE=Y) . & IANAY), SRS T4, 18I HLAE L2 Pk s LIS B B e KRR
[RIAMIETRE N- (4 (4- AR ) -5 FEMEMe —2— 38 ) —4H-1" — A ig [ w& Mk 5,37 - =
IR [2.2. 2] SEgE 1-2- Fi& (0. 05g,0. 12mmol, Y2 66. 8% ) . 'H NMR (500MHz , DMSO-D6) 6ppm
7.58(d, J = 8. 24Hz, 2H) , 6. 98 (d, ] = 8. 55Hz, 2H) , 3. 83(d, ] = 9. 16Hz, 1H) , 3. 80 (s, 3H),
3.56(d, J = 9. 46Hz, 1H) , 3. 00 (s, 2H) , 2. 74-2. 83 (m, 2H) , 2. 66 (t, ] = 7. 63Hz, 2H) , 2. 38 (s,
3H), 2. 03 (s, 1H) , 1. 91 (s, 1H) , 1. 54-1. 62 (m, 2H) , 1. 48 (d, J = 7. 02Hz, 1H) ,
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[0401]  MS(LC/MS)R.T. = 2.04 ; [M+H]" = 385. 28,
[0402]  sjitfsl 18
[0403] (B)-N-(1" — B2 [ % Bl -5,37 — T FF [2.2.2] ke ]-2- W) MEmE -3- %

[0404]
HN \ /
éji§:<:>
ya

[0405] R A - (3- F2HE -3- ((3-(WbhE -3- 2% ) MillRIk ) MEE) -1-&4h —3F [2.2.2] ¢

e —1- &) =S MRk
A5 i
/i N Ly

[0406]
|
BHa"

[0407]  [fiEE) (3- (& AR ) -3- 25 —1- 5040 30 [2.2. 2] £ —1- &) =&l
MR L (247mg, 1. 45mmol) £EPYEWEIR (3mL) A IR B A oA 3- i J ALk ne (298mg,
2. 19mmol) 7EPYEMCIR (1. 5mL) " v, HAE SIEH IR NIR St . 762 7%
RIRNIBEY B S EIEE C% T/ LROEE) Ak By (A EiRRE A& ) LIS
B A ERARE G- B -3-(G-(nkre -3- %) fiRE ) FE)-1- 245 —3F [2. 2. 2]
T -1- ) AR L (294. 6mg, 0. 96mmol, Y 66. 2% ). 'H NMR (500MHz, MeOD—d,)
& ppm 8. 56-8. 70 (m, 1H) , 8. 24-8. 36 (m, 1H) ,8. 08-8. 16 (m, 1H) , 7. 32-7. 48 (m, 1H) ,
4.02-4. 18 (m, 1H) , 3. 67-3. 77 (m, 1H) , 3. 53-3. 62 (m, 1H) , 2. 88-3. 11 (m, 3H) , 2. 70-2. 88 (m,
1H) , 2. 15-2. 29 (m, 1H) , 1. 92-2. 12 (m, 2H) , 1. 73-1. 89 (m, 1H) , 1. 54-1. 69 (m, 2H) o MS (LC/MS)
R.T. = 1.00 ; [MH-BH,] = 293. 10,
[0408]  JDERB : (B)—(2- (MkhE -3- B I ) -1 - F4RE [ oZMdr 5,37 - —If [2. 2. 2]
FhE -1 -3 ) AR
[0409]

[0410] ] (3- F23E —-3-((3-(mbme -3- %) PRIE) FI)-1- B8 3 [2.2.2] ¥
ft—1- 3 ) =ZENREL (294. 6mg, 0. 96mmol) 7F N, N- — FIZERAMEZ (5mL) = KIS AN
N, N’ = P FI3E — N —2- i (N,N” —methanediylidenedipropan—2—amine) (121mg, 0. 96mmo1)
5N, N- B PEZ (ImL) 5 EE 8 BAT R VIR GPEERTE 7 K. M 133mg
N, N = W LN —2- JiZfE 0. 5mL N, N— I AR (R0 v, FLASE S B TR 5 ) 7 4 451
HRE T R, @EiEE 6-10% Tl / LM LB ) 4tk R NVIREGY LA 3] (E)-@-(nk
e —3- RV gt ) -1 - F4E [ B Mebs -5,3" - FF [2.2. 2] ¥kt 1-17 - %) =AMt
(134. 3mg, 0. 49mmo 1, YT % 51. 3% ) » 'HNMR (500MHz, MeOD) & ppm 8. 34-8. 60 (m, 1H) , 8. 16 (d,
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J = 4. 27THz, 1H),7.59-7. 96 (m, 1H),7.35(dd, J = 8. 24,4. 88Hz, 1H) , 3. 89 ( i H Uk, 1),
3.65(d, ] = 9. 46Hz, 1H) , 3. 16-3. 23 (m, 1H) , 3. 04-3. 16 (m, LH) , 2. 85-3. 04 (m, 2H) , 2. 23 ( &
B W, 1H), 1. 74-1. 97 (m, 4H) , 1. 36-1. 70 (m, 2H) » MS(LC/MS)R. T. = 0. 65 ; [M+H-BH,]" =
259. 21,

[0411]  PIE C . (E)-N-(17 — B8 [ oMt —5,3" — —FF [2.2.2] ¥4 ]-2- WAL ) nit
WE —3- J1%

[0412]

LN
[0413]  Ji) (B)—(2- (M —3- S AL ) -17 - A 48 [BMipt 5,3 — —3F [2.2.2] 3
fi]-1"-58) —EAMNEEEE (127mg, 0. 47mmol) 7EPNAR (5mL) A (VR AW T A 3M #2 8 (2mL,
6. 00mmo1) HASVEAWITEEMAIE 2 /Mo SRR HOon 2 58 K &5 5= e 43
B2, N e IR AT /K 2 2t S0 ARG . o H LR LBEVEE K
Mo HIFAVM, B TE, il AR PRYs. S GiEE Q%S 5% /9% 7
B /90 % S E ) SlALBR B AR 3 1 66 [ AR I A e (B) -N= (17 - 4002 [ =&
Bt —5,3"— 23K [2. 2. 2] k¢ 12— WL ) kg -3- f% (19mg, 0. 074mmol, Y% 15.8% ) . 'H
NMR (500MHz, MeOD—d,) & ppm 8. 39 ( B Fpl&, 1H),8. 14(d, J = 4. 27Hz, 1H),7. 72 ( 5 fuli%,
1H),7.34(dd, ] = 8.24,4.88Hz, 1H),3.89(d, ] = 9. 77THz, 1H), 3. 57(d, ] = 10. 38Hz, 1H),
3. 14-3. 27 (m, 1H) , 3. 00-3. 13 (m, 1H) , 2. 70-3. 00 (m, 4H) , 1. 97-2. 22 (m, 2H) , 1. 54-1. 84 (m,
3H) » MS(LC/MS)R. T. = 0. 26 ; [M+H]" = 259. 16,
[0414]  Sjfs] 19
[0415]  N-(EmE —2- 55 ) —4H-1" — F g [ =& —5,37 — Z3F [2. 2. 2] FH ]-2- %
[0416]

N—
HN
o< N\ /
N
A5~
[0417]  JDHRA :2- 1R —6- AR FFEML e
[0418]
| > S
Br” N7 N’C/

[0419] & FF 6— ¥ ot BE —2— fiZ (253mg, 1. 46mmol) « &L 17 (2mL) . % 2 & 4l (850mg,
10. 12mmo1) A7k (3mL) HIVEAY)H i H P IMARDES (190mg, 1. 65mmol) 7EZMF (1mL) H
. RSP R NIRGY) 4 /NI o ¥ R NIRG YR 2 50 Wik BAE SRR e S
IKZ TG FHEKIEGANLE , R EE T8, JEid HZ8 R HI LIS BT (A E k. Ze4EE
W (6% LR MG/ Ot ) 2Ll (R DA 31 3 &R AR 2- 9] -6- Fai s ZEntng (281mg,
1. 31mmol, L% 89% ) . 'H NMR (500MHz, CDC1,) & ppm 7.50-7. 62 (m, 1H) , 7. 34-7. 43 (m, 1H) ,
6.91-7. 11 (m, 1H) » MS(LC/MS)R. T. = 1. 92 ;[M+H]" = 216. 86,
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[0420] B IR B (N-(6- JRALIE —2- F£ ) —4H-1" - & 24t [ o& M —5,3” — —FfF [2.2.2] =¢

%%]_Z_Hﬁ H \ /

o<
A=

[0421] 1] 2- ¥R —6- SFAR A ZEMLmE (281mg, 1. 31mmol) £ N, N- — F L g i (8mL) /%
Hunig’ s i (0. 6mL, 3. 44mmol) H MW A (+/-)-3- (LR ) L7 -3- BE %
fR & (300mg, 1. 31mmol) H NPT ARG W 2 75°C HARFE 2.5 /i MS(LC/MS)R. T. =
1. 04 s [M+H] " = 373. 01, MZNIRAEWH A Z R Ak — % (523mg, 4. 14mmo1) H.7E
T5CRE N 2. 25 /NEF . RGP IR ERL AR, EERSHIRG IR EGY . 24
OIEEAR Ja 48 il £ TR HPLC 2B it A3 B s (A [ AR (B 2% 0 2- 200k —6— JRNLRE ) 1
N=(6- JRALRE —2- 55 ) —4H-1" - E AR [ oM 5,37 - 3 [2. 2. 2] =F4¢ 1-2- fi% (291. 5mg,
0. 86mmol, Yr % 66. 2% ) . MS(LC/MS)R. T. = 0. 65 ; [M+H]" = 337. 0,

[0422] DU C :N-(LRE —2- 55 ) —4H-1" - F IR [ oBM: 5,37 - Z3f [2. 2. 2] =Eht ] -2- 1%

[0423]
N—
HN
@Oqu@
A

[0424]  {F Parr 3% B b ff N-(6- JR ML g —2—- JE ) —4H-1" — Z 24028 [ v& M —5,3" — —¥f
[2.2.2] 9F%E 1-2- i (291mg, 0. 86mmo1) 7F FIEE (20mL) EPB‘J#EM&%: 10%48 / 7% (23mg) &
A 2 /NI o T8 I R 2 A AL R HAE SR IR AR E . Sk (0. 7% AR AER /6. 3%
R /93 % G005 ) ZEALBR B LAAS B S e N- (RibmE —2— 3% ) —4H-1" — & 24 [ o%n: -5,
37— TR [2.2.2] % 1-2- ik (41. 3mg, 0. 16mmol, Y% 18. 6% ) o 'HNMR (500MHz, MeOD)
& ppm 8. 13-8. 33 (m, 1H) , 7. 57-7. 72 (m, 1H) , 6. 83-7. 04 (m, 2H) , 3. 97 (d, J = 10. 07Hz, 1H) ,
3.66(d, J = 10. 07Hz, 1H) , 3. 18-3. 27 (m, 1H) , 3. 03-3. 14 (m, 1H) , 2. 94 (t, ] = 7. 63Hz, 2H) ,
2. 70-2. 90 (m, 2H) , 2. 06—2. 24 (m, 2H) , 1. 57-1. 87 (m, 3H) « MS(LC/MS)R. T. = 1. 76 ; [M+H] " =
259. 25,
[0425]  SZjifs] 20
[0426]  N-(4-(4- FIAFEIRSE ) MEME —2- 5L ) —4H-1" - H %8 [ »BM: -5,37 - Z3F [2. 2. 2]
FhE 12— FE
[0427]

O—

HN/<

{
A5

[0428] DI A :N-(5-(4- RIS ZRSL ) WEME —2- 3L ) —1H- bRk —1- A A A7 Bt i
110



CN 102066384 B OB B 77/202 T

[0429]

[0430]  |r] 5—(4- FIAEZEAHE ) MEME: —2- iz (1. 07g, 5. 19mmol) fE LN (30mL) 2 USRI
(5mL) HEME P NN (1H- kMg —1- 5L ) FGRAR (1. 20g, 6. 74mmol) o« 7F 60°CHiH: K Y
REY 18 /Mt e VEINVIRGY) 2 %R HIEd vl . HR C0F X 156ml) Pk AR A
T LS RIS AR (R AR ) N- (5- (4- FIAAEZRIE ) mEme —2- 5K ) —1H- kM —1- A X T It
fi% (0.59g, 1. 86mmol, 3 35.9% ) o P Wl ATATUE— B RAE RN A BHAE ~ — B
[0431]  DIEB . (3- 4L -3- ((3- (4- (4- PARUAEZRIE ) mEme —2- 3L ) FiflREE) I -1-K
3N [2.2.2] =EhE -1- 3L ) AR

[0432]
+ N /N
St o= Wa)
BH5 S S

[0433] [ N—(4—(4— F 4 2 28 0 ) W g —2— 356 ) —1H- ok g —1- s AR P Bk iz (0. 57g,
1. 82mmol) 7E N,N- —HIZEE AL (20mL) BT IMA G- (| EFE ) -3- 7k -1- A
R (2.2, 2] bt -1- 2 ) =SUERER (0. 31g, 1. 82mmol) o 7F 60 CHiH: K MIRAY 4 /)
o P EIIFIRGE I VIR G LSRR =) . L (60-100% LR L1 - Tkt ) 4l
AP LIS BIE N =R 3 — B/ 8 (TLO) o & 3R HAE S PRk 4 LIS R B &
AR (3- F22E -3- (3 (4—(4- RIARFEASE ) wEme —2- 55 ) GRS ) AL ) -1- 48 =K
[2.2.2] ¥kt -1- 5 ) =S MEEEE (0. 6g, 1. 43mmol, Y73 79% ) . 'H NMR (500MHz , DMSO—d,)
8 ppmll. 74 (s, 1H),7.91(d, ] = 8.55Hz,2H),7.43(s, 1H),6.97(d, ] = 8.85Hz,2H),
5.50 (s, 1H) , 3. 62-3. 98 (m, 5H) , 2. 70-3. 10 (m, 6H) , 2. 13 (s, 1H), 1. 94 (s, IH) , 1. 66—1. 91 (m,
2H) , 1. 11-1. 62 (m, 4H) o« MS(LC/MS)R. T. = 3.54 ;[M+H]" = 417. 1.

[0434]  3BUR C:(2-(4—(4- AL HIL ) MEME —2- JLEIE ) —4H-17 - F 441028 [ "8 5,
37— TR [2.2.2] R 11 - &) SR ER

[0435]
O—

N
HN/< )

T s
[T

|
BH;
[0436]  [] (3— F&dE —3—((3—(4— (4 AR ) wemy —2- 55 ) AiliR3E) ) -1-%4 =
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o[22 2] sFfe —1- 38 ) =S MNER L (0. 59g, 1. 41mmol) 7E N, N— — FZE Rl (20mL) HH )
WA IIANNN - ZF R — % (0. 66mL, 4. 23mmol) » 7E 70°CHiHE K NVIRAY) 24 /)
INf o 7E B TP R 2 A P (it (50-100% L8 206 - Tkt ) aiivik 5y, BeEE R
PRI — 4 AR B A R AR (2- (4- (4- FAEFEZRIL ) WEmM: —2- FLaE ) —4H-1" - %
SR (B —5,3" - "R [2. 2. 2] ke 1-17 -3 =EMIEE£E (0. 45g, 1. 17mmol, Y% 83% ) .
"H NMR (500MHz, DMSO-d,) & ppm8. 65 (s, 1H),7.89(d, J = 7. 32Hz,2H),7. 15-7. 43 (m, 1H) ,
6.95(d, J = 8. 85Hz,2H) , 3. 64-3. 93 (m, 5H) , 3. 23-3. 31 (m, J = 1. 53Hz, 1H) , 3. 09-3. 21 (m,
1H) , 2. 99-3. 09 (m, 1H) , 2. 79-2. 97 (m, 3H) , 2. 25 (s, 1H) , 1. 96-2. 16 (m, 1H) , 1. 68—1. 91 (m,
3H), 1.45(s, 3H) » MS(LC/MS)R. T. = 2. 80 ; [M+H-BH,]” = 371. 1.

[0437]  ZDBR D :N-(4-(4- FEIEARIE ) WEME —2- JL ) —4H-1" - & 4%E [ =&MW 5,37 - 31
[2.2.2] 2Fgt 1-2- fi%

[0438]
O—

[0439] 1] (2-(4—(4— FRARZEOREL ) WMy —2— BL0E ) —4H-1" — 48 [ oZM: —5,3" - —
HR[2.2.2] ke 110 -3 ) =EMIERE: (0.41g, 1. 07Tmmol) ZETAER (9mL) A HIVEHB I I
3M HC1(0. 36mL, 1. 07mmol) o 7EZIMIBFE R NVIRE 4 /o 28 TLC CBARIIBE A ) B %
N5ER. TN CIR CBRIR G 53 B KZ . H N S5 P AR Z . H SR S lE (2 X40mL)
EE . A AV, EWIR ST 5, ¥ HAEFL28 bk 4e LS 2 B G KRR 40 H
JE N-(4-(4- AR JE 2R 56 ) ME Mg —2- 5 ) —4H-1" - Z 2408 [ »B M —5,37 - —3f [2.2.2]
gt 1-2— B (0. 3g,0. 77mmol, YL % 72.1% ). 'H NMR(500MHz, DMSO-d,) & ppm 8. 56 (s,
1H),7.77-8.00 (m, J = 8.55Hz,2H),7. 27 (s, 1H) ,6. 80-7. 08 (m, 2H) , 3. 87 (d, J = 9. 77Hz,
1H),3.79(s,3H),3.61(d, J] = 9.77Hz,1H), 3. 02(s,3H), 2. 60-2. 92 (m, 4H) , 2. 06 (s, 2H) ,
1. 82-2. 00 (m, 1H) , 1. 39-1. 70 (m, 3H) » MS(LC/MS)R. T. = 1. 95 ; [M+H] = 371. 2.

[0440]  f§ F] Chiralpak AD-H(30X250mm,5um) A& H i 7£ CO, P ) 30 % I (0.1 %
DEA) H4) SRR BN AH 73 SR B S f 1R o AR TOE R 220nm, 755 45 TR &5 T 73 B9 1 Ve LAAS
FEEm KR B ANHEEREA (S)-N-(4-4- PEAEFEARTL) mm -2- 3L ) —4H-1" - K
Jei [ &M —5,37 - TR [2.2.2] 4 1-2- i (0. 035g,0. 09mmol, I % 22.87% ). H
NMR (500MHz, DMSO-d,) & ppm 8. 56 (1H, %% B U ), 7. 86 (2H, d, J = 8.55Hz),7. 25 (1H, s),
6.93-6. 96 (2H, m) ,3. 86 (1H, d, J] = 9.77Hz),3.78(3H, s),3.60(1H, d, J = 9. 46Hz),
3.01(2H, s),2.72-2. 84 (2H, m),2. 62-2. 71 (2H, m) , 2. 05 (1H, % & W ), 1.91 (1H, % &
g ), 1.55-1.64 (20, m), 1. 44-1. 52 (1H, m) « MS(LC/MS)R. T. = 2.03 ;[M+H]" = 371.3,
9N IE SN (R)-N-(4-(4- 402k 2K 0 ) W g —2— JL ) —4H-17 - A ¢ 02 [ e% M -5,
37— TR [2.2.2] g8 1-2- Bz (0.055g,0. 15mmol, Y% 35.9% ). (21b, R- FHI 4 ) -
'H NMR (500MHz, DMSO—d,) & ppm 8. 58 (1H, % ¥ U ), 7. 87 (2H, d, J = 8.55Hz), 7. 26 (1H,
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s),6.92-6.97 (2H, m),3.86 (1H, d, J = 9. 77Hz),3. 78 (3H, s),3.60(1H, d, J = 9. 77Hz),
3.01(2H, s),2.73-2.85(2H, m), 2. 63-2. 71 (2H, m) , 2. 05 (1H, %5504 ), 1. 91 (1H, 5 B ),
1.54-1.64(2H, m), 1. 43-1. 53 (1H, m) o MS(LC/MS)R. T. = 2.03 ; [M+H]" = 371. 3,

[0441]  Sjsfs] 21

[0442]  (R)-N-(2-(4H-1" — & ZHE [ »&Me -5,3" — 3R [2.2. 2] ¢k 1-2- FEEEE ) 2K7F
[d] mEmk —6- 3k ) Z R

[0443]

[0446]  |r] (3-(ZZEFSE) -3- 5 —1-F40 3 [2. 2. 2] 3de —1- 3% ) — &R 2L (10g,
47. Ommol) 7 S H%E (150mL) T RIS H In A B ER Al (200mL, 200mmo1) K 5 FF IR 2 F fi
(9. 5mL, 66. 5mmo1) o 7F 2SI BEEE KONVIREW 40 4350, I 5 e KKK G4 B K 2 BT
M AR 2IR) « &IFANUZE, SO T8, 18 Hk4s . 2R Ak (12-100%
LR TR - Okt ) AR, &30P sr ki DA 2SR ik s e (3- (%
BEAIR AR AL ) I ) -3- FR 0k —1- U4 B [2.2. 2] ke -1- ) =SMEREE (3,
9. 86mmo 1, % 20.96% ) » 'H NMR (400MHz, CDC1,) & ppm 7.30-7. 43 (5H, m) , 5. 27 (1H, %5 5
), 5. 12(2H, s) , 3. 36 (2H,d, J = 6. 04Hz) , 2. 76-3. 21 (6H,m) , 2. 21 (1H, %5 HLE ), 1. 97 (1H,
TEEAEE ), 1. 71-1. 86 (2H, m) .

[0447]  f#i] Chiralpak OJ-H(5X25) F:fH HI7E CO, I 20% [ 2%/ FlE (1 & 1] #K
(RIS BHAE 2 B R SR A . KB g 210nme 55— AN AR IR TEEPIR (R) - (3— (&
FEFSE) -3- 23 —1- 48 R [2. 2. 2] ke -1-3E) SR E (37.67g,123mmol) . HEXE
PE 428, 2, AR, ¢ = 2. 90 5 AN HAERIE iR BRI AR 1) (S) - (8- (RIS I ik
A BE)-3-RE -1-540 20 [2.2. 2] ke —1- &) —AMRREE (46. 82g, 153mmol) o
FEErE =27, 4, FEE M H, ¢ = 2.5,

[0448] JPEEB :(S)-3-(=EFE) T -3- B

[0449]
OH
@
[ “l//
N

[0450]  FEVKI EAH () -G-((FREEBRILAIL) FE)-3-BE -1-5H4 -0

[2.2.2] ke —-1-35) =& MEEEL (20. 5g,67mmol) LETER (120mL) 7 I I 2 4380 n

A 3M HCL ZK¥§¥E (120mL, 360mmo ) o W22 2| & ZU'E Wl . 10 738 , B 2% vk BB R G 7t
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2 E . 20 20 BhE, A P EE (8oomL) Ak HAH Ak AR / 2% (2g, 1. 88mmol) ,
Ho¥ e ARG A AP il & &S Bk R SIREG R . REHH A
e HAE H i et i AT . 2RISR B B A . B RALEIK (25mL) A
WA, ARG N B (400mL) o SZRUE A tim g . 18 g s il i i B SRk
A OBk . RRIA G MR (S)-3-(EERE) 73 -3- R (10.7g,
46. Tmmol, Y % 69. 3% ) » 'H NMR (500MHz, DMSO-d,) 8 ppm 10. 93 (1H, 5F #Ug ), 8. 24 (3H,
B ELUE ), 6.02(1H, s),3.26(1H, d, J = 13.43Hz),2.99-3. 22 (5H, m), 2. 10-2. 19 (2H, m) ,
1.81-1.90 (1H, m), 1. 72-1. 81 (1H, m), 1. 60-1. 72 (1H, m) » BEGME : [« 1% = -50.9° (c =
6.4,7K)

[0451] DU C :N-(2- (1H- KM —1- BiAX W22t ) R9F [d] MEME —6- 3L ) LREEi%

[0452]
N
o
.

N
S
PN
N
[0453] i) N-(2- & ZEARFF [d] MEMe —6- 5% ) SBkNZ (4g, 19. 3mmol) 7E LA (100mL) Hr(¥)
WA M= (LH- Bkme —1- 55 ) FIBREAN (3. 44g,19. 30mmol) o K¢ N VRA WIALE 80 °C i+t
. A NIREYE SR g IiE . 729 N-(2- (1H- Bk —1- FAC I BEE R ) &
I [d] MEM: —6- 55 ) ZWEi% (3. 6g, 11. 34mmol, Y% 58. 8% ) TR HE— L 4alifr Rl Al B
BAE T — 2 H
[0454]  JPIRD : (R)-N-(2-(4H-1" — &A% 0R [ o%Me 5,37 — —Ff [2. 2. 2] ¢4t 1-2- 26
5 HIF [d] HEME: —6- 3 ) LWEHZ

[0455]
H s H
N N
@"‘« SOy
[N "’//N O

[0456]  [i] N—(2— (1H- KM —1- B AX P BE 2 3L ) 45 9F [d] mEme —6- 55 ) Wiz (300mg,
0. 95mmo1) 7E N, N- — LW (10mL) B A (S) -3- (| EFE) ETH -3- 1
T EL (238mg, lmmol) K = 2 (0. 39mL, 2. 84mmol) o JN# R MRS YA 80°C HAFH 3
INEF o R R NVIR AN, N’ - BRI W% (0. 59ml, 3. 78mmol) . 7E 80°C
HMAIRED 2 /D B H R NIREG W, R IE WREW I N &7 KoK 78 E2 2 k4
HALZ B R ). St (2-20% [10 %S 84k / PEE - 247 ) diib iy
Jite AR5 SRS = )18 53 LA 2 6 AR ) (R) -N=-(2- (4H-17 — B A8 [ =% -5,
37— T [2.2.2] Epr 12— B ) ZRIF [d] MEME -6- 2% ) ZBERE (144. 5mg, 0. 39mmol,
2 41. 2% ) o "H NMR (300MHz, DMSO-dy) & ppm 9. 98 (1H, s),8. 93 (1H, $ HU ), 8. 12 (1H,
d, J = 1.83Hz),7.52(1H, d, J = 8.42Hz),7. 38 (1H, dd, ] = 8.60,2. 01Hz) , 3. 88 (1H, d,
J =9.88Hz),3.62(1H, d, J = 9.88Hz),3.02(2H, s),2.74-2. 85 (2H, m),2. 66 (2H, t, J =
7.68Hz) ,2. 05 (4H, s),1.91 (1H, &% 5 04 ),1.41-1.64 (3H, m) » MS(LC/MS)R.T. = 1.55 ;
[M+H]" = 372. 2,

114



CN 102066384 B OB B 81,/202 T

[0457]  SEZJEf] 22
[0458]  (R)-N-(6-( g FF43FE ) ZKJF [d] MEM: —2—- 35 ) —4H-1" - B A [ »ZM 5,37 - —

o[2.2. 2] gt ]-2- ik
e
H
— s O/kF

[0459]
(o]
[Nﬂjw”

[0460] JDIRA .6-( —H AL ) IF [d] mEm: —2- %

[0461]
PSS
2
o g

[0462] o] 4- ( A4S ) A% (9. 55g,60mmol) 7E LR (90mL) H IRV HH I AN SR
B (KSCN) (12. 41mL, 240mmol) o FHEFEVRA Y 20 43%P ({F KSON FEAS W T3 ) « il 20 4
BhEZIRS Y D BRI (3. 08mL, 60. Ommol) 75 Z & (40mL) T IS . (2 ImBeeE K
MRS . A 800mL YK /K 5 200mL M A S S AL KRS T . F 218 L BEAEEL
=) (5 IR) o EIFENI, FEK B, SR T8, pEid BL7E B2 rh ik 4 LUAS 3 o 6 [
AR 6-( 3 AR ) Z59F [d] WEME: —2- % (12. 6g,52. 4mmol, I 87% ) »

[0463]  ZDEE B :N-(6-( A4S ) Z:9F [d] MEMe —2— 5% ) —1H- mkmMe —1- B AR FP L

[0464]
S, <N
PO A
F)\O S

[0465] [ 6-( 4 B4R ) 2E9F [d] wEmMe —2— Ji% (0. 5g, 2. 3mmol) 7E & JE (15mL) 1 f#)
IRTIIN 1,17 — B kM (0. 49g, 2. 8mmol) o 7E TOCHEHE R NIRA ML . A4
JRNARA ) A2 2 i B UvE P LA B T 6 ] AR 6 N- (6- ( R B AR 3R ) 2RI [d] e
e —2— 3 ) —1H- BEME —1- SR AC R (500mg, 1. 53mmol, Y% 66. 3% ) »

[o466]  PEEC: (R)-N-(6-( @ 4L ) ATF [d] wEme —2- 58 ) —4H-1" - B ALis [ =%M: -5,

3 - T [2.2.2] k-2 R
_</N©\ F
HN
__< S (y/L\F

[0467]
0
I

[0468] i) N-(6- ( 3 4L ) RJF [d] mEmk —2—- 38 ) —1H- bR —1- i AR A k% (285mg,
0. 87mmo1) 7£ N,N- ZHFEEFFELZ (5ul) "HEEE T (S)-3- (2 FEF A ) 27 -3- BF
— iR EE (200mg, 0. 87Tmmol) K = Z & (0. 4mL, 2. 87Tmmol) . HNH R NIEE W E 70°C HAR
B2/ . RIGHRMNIBSYTIMAN, N - S EER W% 0. 4mL, 2. 57mmol) » 7F
T0°CHIMAVEEY) 3 /Nt ARG A F 2L /0. M A A . AR 4iR) &
A B R GIFEN, ARG (3R ), SR8, 38 HAE s 5 ik
FEUS R . S Atk (2-20% [10% S8 / BB 1- 507 ) aidbp i bk
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BRI A EM AR R) -N-(6-( 8 PEIE) K [d] WM —2- 35 ) —4H-17 - H vz [ 7%

s —5,3"— IR [2. 2. 2] 88 1-2- 1% (186. 2mg, 0. 49mmol, YT F 55.5% ) o M. P. 223-5°C . 'H
NMR (500MHz , DMSO—d,) 6 ppm 8. 99 (1H, %% U ), 7. 69 (1H, d, ] = 2. 75Hz) , 7. 61 (1H, d, J =
8. 55Hz) , 7. 02-7. 34 (2H, m) , 3. 89 (1H, d, J = 10. 07Hz) , 3. 64 (1H, d, J = 9. 77Hz) , 3. 03 (2H,
d, J = 2.44Hz),2. 73-2. 86 (2H, m) , 2. 62-2. 70 (2H, m) , 2. 07 (1H, 5% U ), 1. 92 (1H, % H§
), 1.54-1.65(2H, m), 1. 44-1. 53 (1H, m) « MS(LC/MS)R. T. = 1.43 ;[M+H]" = 381. 1.
[0469] St 23

[0470]  (R)-N-(6— A& FEMERE —4- JL ) —4H-1" — H %08 [ »BM: 5,37 — —If [2. 2. 2] 2F
Bt 1-2- %

[0471]

HN
o
[N "’//N

[0472] DI A 4- RIREE -6 FEIEMELRE
[0473]

AN
1

[0474]  EZIRF 1,17 — Bt — [nlbwe -2 (1H) - #d ] (1. 86g, 7. 99mmo1) 7E — 5 F Lt
[ 52 RE (s WP N 6— FRAIEMENE —4- i (1g, 8mmol) o 7F &R0 HEAS (LIS 18 /NI .
LC/MS R T B4 o W 1 — A o IR RS L o H I8 I R AR R B . REIR (i
15 (10-50% LR LT / Ot ) SiAL e ULAS 21 o €6 IR 11y 4- S J( 28 -6 A 4 Sk mis g
(0. 72g, 4. 3mmol, L% 54% ) . 'H NMR (400MHz, DMSO-d,) & ppm 8.49(1H, d, J = 5. 79Hz) ,
6.95(1H, d, ] = 5. 79Hz) , 3. 92 (3H, s) » MS(LC/MS)R. T. = 3. 15 ; [M+H]" = 168. 1.

[0475]  PIRB : (R) -N-(6- AR FEMERE —4-FL) —4H-1" - L2 [ oBM -5, 37— —3f [2. 2. 2]
FhE 12— FiE

[0476]

N

HN

b

ZCN ,”U/N

[0477] ) (S)-3-(ZZEM AL ) 227 3F -3- B bR #h (OR B SLjtifs] 21 2% B) (0. 34g,

1. 49mmo1) 7E N, N- — A A B (15mL) A I Cs,C0, (1. 22¢, 3. T4mmo1) % 4- 57

It —6— AEUEMERE (0. 25g, 1. bmmol) o 7EZIRPFEIR B 30 738 RS MAN, N - =

FERFERK W HZ (0. TmL, 4. 5mmol) , HAE SR BEHR G 18 /M. zw*a’/m%wé?ﬁiﬁxé

Wk (5-15% [9 ¢ 1 R @ S5k 1/ & 07 ) 24k DS 31 3 R AAOoR 1 (R)-N-(6- R

AL WERE —4- 5L ) —AH-17 - E AR [ oB Wk 5,37 - TR [2. 2. 2] =F 4 1-2- Ji (0. 21g,

0. 72mmol, Y% 48. 2% ) oM. P. 186-8°C . 'H NMR (400MHz , MeOD) & ppm 8. 40 (1H, s) ,6. 17 (1H,
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T LUK ), 3. 92-4. 04 (1H, m), 3. 89 (3H, s),3.68(1H, d, J] = 10. 32Hz), 3. 12-3. 23 (1H, m) ,
2.98-3. 12 (1H, m), 2. 67-2. 97 (4H, m) , 2. 11 (2H, & # U ), 1. 48-1. 82 (3H, m) » MS(LC/MS)
R.T. = 0.82 ;[M+H]" = 290. 3,
[0478]  Sijiifsi] 24
[0479]  (R)-N-(6- AI4L2E —[1,2,4] =M JF [1,5-a] BEmE —2- & ) —4H-1" - HHRIR [ =&
M —5,37 — —FF [2.2.2] gk 1-2- &
[0480]

|

N- (o)
¢ AT
o~ N F

[0481]  JDIR A .5 FARIEMENE —2- Ik LA FEFRFLMT R
[0482]

|
Ol\ s o

W e
[0483] o] 5 FAAREENLNE —2- fi% (5g,40mmol) 7E &4t (40mL) 1 I I o iR
LA FEIRFENG (5. 23mL, 44. 3mmo) o 75 2R HE [ N IR AW I A - 78 12 IR A TR -G LIAS
3| 5— FAEIEALIE —2- i LA FEFRFERRR (10. 28g,40. 3mmol, 3 100% ) » 'H NMR (300MHz,
DMSO-d,) 8 ppm 12. 03 (1H, % #ié ), 11. 37 (1H, B% #p g ), 8. 53 (1H, & #L0g ), 8. 11 (1H, d,
J = 2.93Hz),7.50(1H, dd, J = 8.97,3. 11Hz) ,4. 22(2H, q, ] = 7.07Hz),3. 84 (3H, s),
1. 26 (3H, t, J = 7. 14Hz) » MS(LC/MS)R. T. = 2. 40 ; [M+H]" = 256. 1.
[0484] LU B :6- AI4JE —[1,2,4] =MJf [1,5-a] Mg —2- fi%
[0485]

|

o N
ZN-
S>—NH
\Q\/\Qr\?— 2

[0486]  [] 5~ FHARIEMERE —2- ik AR IR (10. 21g,40mmol) 7ELEE (5TmL) M FFEE
(57mL) IR T NN R FR % (14g, 200mmol) J Hunig’ s Bl (21mL, 120mmol) o 75 25 V54
FEIREY) 2 /I, SRJGAE 60°C Nk 4 /NS AR NIRE Y2 210 Bt UL L k. ¥
HAr B A TPIRGN R R THiR A JEH BRI 2] 6- T4 -[1,2,4] =MJf [1,5-a]
ntiE —2- % (6. 05g, 33. 2mmol, Y% 83% ) . 'H NMR (300MHz, DMSO—d,) & ppm 8. 30 (1H, d, J
= 1.83Hz),7. 24-7. 32(1H, m) , 7. 16-7. 23 (1H, m) , 5. 82 (2H, FE FAl& ), 3. 78 (3H, s) » MS(LC/
MS)R. T. = 0.53 ;[M+H]" = 165. 2.

[0487]  Z&fRd i (2-20% [10% A A Abs: / FlE 1/ &) 2ifh 2 5 6- FEE -[1,
2,4] =WIF [1,5-a] MElE -2- fZLIA3 3] 6- A4 —-[1,2,4] =MJF [1,5-a] MLIE —2- iz
(1. 35g,8. 22mmo 1, Y %5 67. 5% ) » 'H NMR (300MHz, DMSO—-d,) 8 ppm 8. 29 (1H,d, ] = 2. 20Hz) ,
7.24-7.30 (1H, m), 7. 15-7. 22 (1H, m) , 5. 79 (2H, s) , 3. 78 (3H, s) .

[0488] DR C :2- lalfsldk —6— %L —[1,2,4] =M [1,5-a] nikhE
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|
ol
XN
[0490]  [r] 6— FI4RE —[1,2,4] =M:3f [1,5-a] MEmE —2- % (0. 3g, 1. 8mmol) 7F % F ke
(15mL) F N 1, 1 - B — [2 (1H) - mEmgEfd 1 (0. 51g, 2. 2mmol) o 76 25 Vi k&
N YRA IS, 76 728 TPk 4 HL 28 PUs ok aidk LIS 21 A e [ AR 11 2- Fama( s -6 F
A -11,2,4] =m3f [1,5-a] ALEE (166mg, 0. Smmol, Y F 44% ) . 'H NMR (300MHz, CDC1,)
8 ppm 8. 03 (1H,d, ] = 2. 20Hz) , 7. 54 (1H,d,J = 9. 88Hz) , 7. 34 (1H,dd, J = 9. 51, 2. 56Hz) ,
3.88(3H, s) »
[0491]  DERD : (R)-N-(6- 4 —[1,2,4] =MJf [1,5-a] mEme —2- 5 ) -4H-1" - A 4%
B2 [ eZM 5,37 — R [2.2. 2] 4T -2 fi%
[0492]

[0489]

|

o
lat ol
gfj’o

[0493]  [1] 2—- BAiaE(IE —6- AL -[1,2,4] =M3f [1,5-a] nkmE (160mg, 0. 78mmol) 7F
N, N- Z LB GnL) P REE TN O -3-(ZEPE) ETH -3-F_HhKHh
(178mg, 0. 78mmo1) } = Z W (0. 32mL, 2. 33mmol) « 7F 70°CHiHE R MRS 1 /Nite ARG
] S NVIRE AN N, N’ = Z 5 P ERK — % (0. 36mL, 2. 33mmol) » 7£ 70°CIIFREH) 4
/NI, BRIE VA E AN BRBR VIR / A . ARG (3 k). HKBERAEIT
AN (3IR) , BN T4, J8Id HAE LA ik as, AR e & s (i (2-20% [10% 4
AAE L PEE ]/ ST ) AL IR R A AR AR (R)-N-(6- AL -[1,2,4] =M:JF [1,
5-al MEIE —2- 5E)—4H-1" - FZuig [ &Mk -5,3" — —FF [2.2. 2] S¢4¢ 1-2- Fii (114. 5mg,
0. 33mmol, Yt % 42 % ), 'H NMR(500MHz, CDC1,) & ppm 8.51 (1H, %% B4 ), 8. 08 (1H, d, J
= 2.44Hz),7.35(1H, d, J = 9. 77Hz) , 7. 18 (1H, dd, J = 9. 46, 2. 44Hz),3.92(1H, d, J =
8. 85Hz),3.84 (3H, s),3.58(1H, d, ] = 8.85Hz),3.36-3. 41 (1H, m), 2. 72-3. 05 (4H, m),
2.18-2.26 (1H, m, ] = 13.26,9. 98, 3. 66,3. 49, 3. 49Hz) , 2. 13 (1H, % B 0 ), 1. 79 (1H, B
g ), 1.67-1. 76 (1H, m, J = 13.96,9. 84,4. 27,4. 27Hz) , 1. 45-1. 63 (2H, m) » MS (LC/MS)
R.T. = 0.86 ;[M+H] = 329. 2.

[0494]  SLjfH] 25

[0495]  (R)-N-(5—( =35 ) MbME —2- &) —4H-1" - B IR [ wBM: -5, 37— —Ff [2. 2. 2]
FhE 12— &

[0496]

—(:)—CFa
Lo
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[0497] ZDIRA :5-( = FFEL) mims —2- fiz

[0498]
N. _CF
Ly
/
H,NT N

[0499]  [f] 5,6— —ZJLMENE —4— B (18g, 143mmol) 7F 3M A 444N (180mL,540mmol) H1fK]
VK HIVE WP INN 3, 3— 3R -1, 1, 1- =58 —2- i (25. 2g,93mmo]) . 7EFREEIR FEHidE &
NIREY) 3 Ko uE Bk, £ 60 %R (140mL) iR HAE 135 CHiFE 8 /NI o 2 21 [ N TR &
W), AR K b HAF L E 16 /N A S B P A 2 pH 8 B 8 L BE (5X 100mL)
A AR5, 98I Hk4a. R/ Cberh E SR BRI LIS 3] 5-( =A%)
MLz —2— fi% (2. 28g, 14mmol, % 15% ) o« 'H NMR (400MHz , CDC1,) & ppm8. 32 (1H, s),7. 99 (1H,
d, J = 1.26Hz),5. 02 (2H, BE 280 ) o MS(LC/MS)R. T. = 1.56 ; [M+H]" = 164. 03,

[0500]  ZPEEB : (R)-N-(5—( =g AL ) MbiE —2- 3% ) —4H-1" - B [ o0& 5,37 - —3f

[2.2.2] 2Fk¢ 1-2- %
—N
HN CF,
o—ﬁg ‘_ﬁgigah_
" Wie
N

[0501]

[0502]  IE e 4% RSt ] 23 AP BR A-B I — Rt AE HATH 5- (=3 2L ) bz —2- i (R E
DL A) AR R FRI% (R)-N-(5—( =R ) MEmE -2- 2 ) —40-1" - F 44z [ 78
M —5,3" — R [2.2. 2] 2F%¢ 1-2- fi%. 'H NMR(400MHz, CDC1,) 8 ppm 9. 08 (1H, 5 Hulg )
8.35(1H,s),8.32(11,s),3.95(1H,d, J = 9. 57Hz) , 3. 61 (1H,d, ] = 9. 57Hz) , 3. 30 (1H, dd, J
= 14. 86, 1. 76Hz) , 2. 65-2. 99 (5H,m) , 2. 05-2. 16 (2H, m) , 1. 64—1. 74 (1H,m) , 1. 42-1. 57 (2H,
m) o

[0503] MS(LC/MS)R.T. = 1.06 ;[M+H]" = 328. 30,

[0504]  sEjifs] 26

[0505]  (R)-N—(6— i —1H— Mg[Ms —3— 3£ ) —4H-1" — I [ =Bk —5,3° — K [2. 2. 2] 2F
Bt 1-2- %

[0506]

[0507]  BIR A :6— 4 —1H- M| M —3— Ji#z
[0508]
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\

N

NH,

[0509]  |f] 2,4- — 5 2K 1 E (1. 21g,8. 70mmol) 7 i A\ — 7K & M (8. 46mL, 174mmo1) o
tn*ﬂ/tm#ﬁjilﬁlmﬂﬁ?* AINEEAR AR UK b ] SR £ TR ZE B W, 28I IR BT e
eIt Hk4a, Ak (25-100% SR L BE / Tkt ) a4k ik B 9 LLAS 21K 2 ok K
R 6- G —1H- 1] M —3- % (0. 5g,3. 3mmol, U 2 38 % ). 'H NMR(500MHz, DMSO-D6)
§ppm 11.42(s, 1H),7.70(dd, J] = 8.55,5. 49Hz, 1H),6.97(dd, J = 10. 07, 1. 83Hz, 1H),
6. 72-6. 79 (m, 1H) , 5. 40 (s, 2H) o MS(LC/MS)R. T. = 0. 61 ;[M+H]" = 152. 11,

[0510] IR B 6- F —3- AL —1H- M5 me

[0511]
F H\
oy
N
{
S
[0512]  |n] 6— 4 —1H- M[M: —3— Ji (0. 32g, 2. lmmol) 7F — 4 4% (16mL) F I inA
L, 17 =Bk — [ nbng -2 (1H) - [ ] (0. 53g, 2. 30mmol) o 7F 50 CHitE K MIREH) 3 /M
R RIS %ﬁiéﬁ%ﬁ%ﬁ@m% (25% LR LT / k) %ﬂc*ﬁ#%uﬁ@]a%@%
HRAR T 6- 5 —3— AR EIE —1H- )M (0. 30g, 1. 53mmol, I3 73.0% ). 'H NMR (500MHz,
DMSO-D6) & ppm 13. 39 (s, 1H),7. 78 (dd, ] = 8. 85, 4. 88Hz, 1H) , 7. 41 (dd, ] = 9. 31, 1. 68Hz,
1H),7.14(td, J = 9. 16, 1. 83Hz, 1H) » MS(LC/MS)R. T. = 3.69 ; [M+H]" = 194. 07,
[0513] 5 3R C: (R)-N-(6— i —1H- M| Mg —3— JL ) —4H-1" — B Z4 18 [ B M —5,3 - —IF

[2.2.2] ¥he 1-2- %
[0514]

i
YA !

[0515]  {E%E F) 6— % —3— AL AIE —1H-W]ME (0. 20g, 1. 04mmol) £E DMF (15mL) A [F ¥
HFIIN =20 (0. 43mL, 3. 11mmol) & (S)-3-( EIEF I ) L7 -3- B —#hi £k (0. 26g,
1. 14mmol) o 7 T0°CHERE S N A4 2 /N o A H S IR AW & =i H AN, N - SRR
ZWEfi% (0. 48mL, 3. 11mmol) AbBH o AR5 INA S NVAIR G2 T0°C HARES 2 /M o o I R VIR &
VR IREHE S ks . 2 E0EE (85% &7, 14% FlE, 1 &AM ) bl r=2 g 3
R AR (R) -N-(6— F —1H- W] M —3- 3 ) —4H-1" - FA4E [oZM: 5,37~ —3f [2. 2. 2]
S5t 1-2- fi (0. 22g,0. 66mmol, W % 64 % ) 'H NMR(500MHz, DMSO-D6) & ppm 12. 16 (s,
1H) , 8. 00 (s, 1H) , 7. 59-7. 67 (m, 1H) , 7. 09(dd, ] = 9.77,2. 14Hz, 1H), 6. 81-6. 88 (m, 1H) ,
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3.81(d, J = 9. 16Hz, 1H),3.56(d, J = 8. 85Hz, 1H),3. 00 (s, 2H) , 2. 78 (s, 2H) , 2. 67 (t, ] =
7.32Hz,2H),2.01(d, J = 2. 44Hz, 1H) , 1. 92 (s, IH), 1. 59 (d, ] = 5. 80Hz, 2H) , 1. 46 (s, 1H) .
MS(LC/MS)R. T. = 1.44 ;[M+H]" = 316. 16,
[o516]  Sijifs] 27
[0517]  (R) -N-(WRMEIF [3, 2—c] Mg —4- 5L ) —4H-1" - S 49h2 [ oZM: 5,37 - —Ff [2. 2. 2]
St 1-2- &
[0518]

7 0

HN
o«—\< \N /
[fjw”

[0519]  ZDIR A :REMGIF [3,2-c] MEmE —4- %
[0520]
NH,

/\\N
O

[0521]  FEZUVS T I 4- S I (3, 2-c] Mitwe (1g, 6. 5mmol) 76 F 28 (R I AN F M
JifE BINAP (0. 243g, 0. 4mmo1) \Pd, (dba) ; (0. 12g,0. 13mmo1) F BT FE4h (0. 88g,9. 1mmol) o il
AN ZEFEF % (benzophenoneimine) (1. 3mL, 7. 81mmol) FLIMFAGEAHZ 80°C HALES 3 /)N
N HA R R HOBRERNIRGY), i ukid B CBEESR . R Ea R
P % B AE Y (90mL) s H 2 (1. 2L, 19. 5mmol) ZbFE, 7EEREEE & b4
W) 18 /NI Hk 4 o AL (95-100% LR LG / Tt ) 2k ik B 4 LIS BV (L] 4
REIERE I [3, 2-c] MERE —4- % (776mg, 5. 79mmol, Y2 89% ) » MS(LC/MS)R. T. = 0.51 ;
[M+H]" = 135. 02,
[0522]  JDIE B : (R)-N- (WK I [3,2-c] mbme —4- 2% ) —4H-1" - Z 4R [ &M 5,3 - —
(2.2, 2] Skt ]-2- i
[0523]

Z 0

HN
o N7
[Nﬂj,‘w,/"'

[0524] I 2 MRS 23 IR A-B 1 — et BAT W 3 [3, 2-c] mbhE —4- iz ( LJ
AR A) AR R (R) -N- (g IF [3,2-c] MbRE —4- &5 ) —4H-1" - BIRE [ o%
e —5,3"— —FF [2. 2. 2] 4% 1-2- . 'H NMR (400MHz, MeOD) & ppm8. 08 (1H,d, J = 5. 79Hz),
7.69(1H, d, J = 2. 01Hz),6.99-7. 13 (2H, m) ,4. 00 (1H, d, J = 10. 07Hz),3. 69 (1H, d, ] =
10. 07Hz) , 3. 19-3. 26 (1H, m) , 3. 05-3. 13 (1H, m) , 2. 93 (2H, t, J = 7. 43Hz) , 2. 73-2. 87 (2H,
m) , 2. 08-2. 24 (2H, m) , 1. 52—-1. 82 (3H, m) » MS(LC/MS)R. T. = 0. 68 ; [M+H]" = 299. 19,
[0525]  Sijiifsi] 28
[0526]  (R)-N-(5— A< JE b g —3— 2 ) —4H-1" — A A4 18 [ o& M 5,37 — 3 [2.2.2] 2F
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Yt 1-2- Ji%
[0527]

[0528]  sLIR A .5 FEELALME —3- %
[0529]

[0530] #5 5- ¥R Wt B¢ -3- fZ (248mg, 1. 43mmol) . Pd (PPh,), (50. 4mg, 0. 04mmol) . A 2K
(3mL) BRERE (2M, 3mL, 6mmo1) M ASTEANER (195mg, 1. 60mmol) 7E LEE (3mL) T fRRIRE S
WIE 90°Cahya Hh i 4 /e HAF KA 2 8 HAREF 16 /Y. NI G YR 250
JeF A HAE R OB S /K2 843 e H R LB Ve KA — Uk, B EhK ek & 9E A
HIAH B B T4, st HAE S Pk 4 . Sk it (80% LR 4HE / Okt ) difhik i
YIS B A B AR K] 5- ZEBEEAERE —3- % (31. 9mg, 0. 19mmol, Y% 13% ) . 'HNMR (500MHz,
CDCL,) & ppm 8. 17-8. 42 (m, 1H),8.02-8. 20 (m, LH), 7. 32-7. 62 (m, 4H) , 7. 25 (s, 1H) ,
7.06-7. 20 (m, 1H) » MS(LC/MS)R. T. = 0.91 ; [M+H]" = 171. 09,

[0531]  DHEB : (R) -N-(5— AFENMERE —3- 2% ) —4H-1"— & 42E [ »&M: 5,37 - 3 [2. 2. 2]
Fht 1-2- iz

[0532]

[0533]  IE i F4 RS 23 PR A-B () — R E HATH 5 2-FE0bng -3- ik (kB LA LB
BN 1ERRSEIE S & R) -N-(6- - FEmthe -3- 3% ) —4H-1" - F %R [ =M -5,3" - —
IR [2.2.2] ¥4 1-2- fik. 'H NMR (500MHz, MeOD—d,) & ppm 8. 40 ( %% 51U, 2H) , 7. 66 (d, | =
7. 32Hz, 2H) , 7. 46-7. 56 (m, 3H) , 7. 43 (d, J = 7. 32Hz, 1H) , 3. 79-4. 02 (m, 1H) , 3. 51-3. 68 (m,
1H),3.22(d, J = 14. 95Hz, 1H) , 3. 02-3. 15 (m, 1H) , 2. 72-2. 99 (m, 3H) , 2. 14 ( 7% & W&, 2H) ,
1.76(dd, J = 9.31,4. 12Hz,3H), 1. 12-1. 35(m, 1H) » MS(LC/MS)R. T. = 0.90 ;[M+H]" =
335. 17,
[0534]  SEjsfs] 29
[0535]  (R)-N-(2- ZEJE L IE —4- 55 ) —4H-1" - & 4408 [ oMy —5,3” — —¥f [2.2.2] ¢
ft 1-2- Ji%
[0536]
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[0537]  IE i RS 28 DR A-B (1) — Mt E th 2— IRIERE —4- il & (R) -N-(2- Zx2%%
nHERE —4- 5 ) —4H-1" — A 2B [ oZMe —5,37 — —FF [2.2. 2] 4% 1-2- H%. "HNMR (500MHz,
MeOD) & ppm 8. 38(d, ] = 5. 49Hz, 1H) , 7. 88(d, ] = 7. 93Hz, 2H) , 7. 71-7. 84 (m, 1H) , 7. 48 (d,
J = 7.63Hz,3H),7.19-7. 36 (m, 1H) , 3. 94-4. 09 (m, 1H) , 3. 61-3. 79 (m, 1H) , 3. 17-3. 27 (m,
1H), 3. 00-3. 14 (m, 1H) , 2. 74-3. 00 (m, 4H) , 2. 05-2. 23 (m, 2H) , 1. 55—1. 86 (m, 3H) . MS (LC/MS)
R.T. = 0.86 ;[M+H]" = 335. 23,

[0538]  sEjfsl] 30

[0539]  (R)-N-(6— Z& JEnfb g —2- 3L ) —4H-1" - B 242 [ »Z W —5,3" — —3f [2.2.2] 3¢
ft 1-2- i

[0540]

[0541] i % M S ] 28 AR A-B B — Ak 6 WRAERE —2- izl & (R) -N-(6- K2k
MERE —2- JE ) —4H-17 — B 42 [ oZ M —5,37 — —FF [2.2.2] 34 1-2- . 'HNMR (500MHz,
MeOD—d,) 8 ppm 7.91(d, J = 7.63Hz,2H),7.71(t, J = 7.78Hz, 1H),7. 32-7. 55 (m, 5H) ,
4.04(d,J = 10. 07Hz, 1H), 3. 72(d, ] = 9. 77Hz, 1H) , 3. 23(d, J = 1. 22Hz, 1H) , 3. 12 (s, 1H) ,
2.95 (s, 2H) , 2. 84 (s, 2H) , 2. 16 ( & 5. W, 2H) , 1. 58-1. 85 (m, 3H) « MS(LC/MS)R. T. = 0. 75 ;
[M+H] " = 335. 23,

[0542]  SiZjiifsl 31

[0543]  (R)-N-(6-( 4 43 ) —1- FI3E —1H- m5|me —3- 5% ) —4H-1" — HZ2 [ nBMe -5,
37— TIR [2.2.2] ke 1-2- %

[0544]
F

~

O

[0545]  ZDIRA :6-( R FFESE ) —1- AL —1H- Mgme -3 iz
[0546]
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[0547] ] 4— ( R A4IE) —2- WE TG (1g, 5. 3mmol) Fin AN FIEME (4. 92g, 107mmol) .
IHGR G ZE 50°C HARFE 5 M AREAHI RS, SRR L (40-100% LR LBE / &
Fe ) AL = DA B A R AR 6- ( 458 ) -1 A 2L —1H- WM -3- fiZ (0. Hg,
2. 35mmol, Y% 44% ) . 'H NMR (500MHz, DMSO-d,) & ppm 7.70(d, J = 8. 55Hz, 1H) , 7. 14 (s,
1H) ,6. 73(d, J = 8. 55Hz, 1H) ,5. 49 (s, 1H) , 3. 70 (s, 3H) »

[0548]  DIEB : (R) -N-(6-( 3 A4S ) —1- A2 —1H- WM —3- 3% ) —4H-1" - E 4R [ »%
M 5,37 - TR [2.2.2] SEkE 1-2- i

[0549]
F

"~

O

s
=z
4

N/N\\

=

\/

@o N
InS

[0550] i # MRS 23 AR A-B 1 —MIRAEAE A 6- ( /P4 ) -1 3L —1H- 1y
Me =3 fix (2B A) AE 446 R R & (R)-N-(6-( = %0 A7 40 58 ) —1- 1 2k —1H- Mg
W —3- 3L ) —4H-1" - E 248 [ &M 5,37 — IR [2.2.2] 4% 1-2- fii. 'H NMR (500MHz,
DMSO-d,) 8 ppm 7.64(d, J = 8.55Hz,1H),7.28(d, J] = 5. 19Hz, 1H) ,6.83(dd, J = 8.55,
1. 83Hz, 1H) , 3. 88 (s, 3H) , 3. 77-3. 84 (m, 1) , 3. 51-3. 64 (m, 1H) , 3. 00 (s, 2H) , 2. 72-2. 84 (m,
2H),2.67(t, J = 7.48Hz, 2H), 2. 02 ( & HLlg, 1H) , 1. 85-1. 98 (m, 1H) , 1. 59 (d, J = 5. 80Hz,
2H), 1. 36-1. 53 (m, 1H) , 1. 09 (d, ] = 6. 41Hz, 1H) MS(LC/MS)R. T. = 1. 04 ;[M+H]" = 378. 19,
[0551]  sEjifsl] 32

[0552]  (R)-N-(5—( 4 FI4R3L ) WEMEIT [5,4-b] RILNE —2- 3L ) —4H-1" - H i [ 7B -5,

37— TN [2.2.2] SEkE ]-2- ik
N RN F
L
0= ST o)\F
l’//N

[0553]
[Nﬂj’

[0554] ZDIRA .2-( RS ) -5 fiSkntng

[0555]
UA

[0556] ] 2- F2 3k —5- g FEntk e (7g,50mmol) 7E L NE (500mL) H (1% v H I AT BR Bl

+Z Ol
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(1.5g,10. 6mmol) A% 2,2- 9 —2- (EELES ) 418 (6. 2mL, 60mmol) HA4 [ NIRA ML=
BBEFE 16 /N o FHARAR R E KBS K R NVIREY HAE R A PR OlF . H R LB
AUk B K PE AL 53, LK DRV Semi RN T4, vt BAE L2 k4. FH Bk / Cheil B
VRAT O R T ] A, ek HLvR A 8 VR AT BB (AR I 2- (5 A4S ) —5— iRk (4. 7g,
24. Tmmo 1, L% 49% ) o 'H NMR (400MHz, DMSO—-d;) 8 ppm 9. 14 (d, J = 2. 761z, 1H) , 8. 68 (dd,
J=19.03,2.76Hz, 1H),7.98(s,0.5H) ,7.62(s,0.5H) , 7. 34(d, ] = 9. 03Hz, 1H) .

[0557] DR B :6—( R I ) MbrE —3- fi%

[0558]
H,N N .
T L

N O F

[0559] 1] 2— ( —H R 4A 2 ) -5 fiHEmEnE (4. 7g,24. Tmmol) 7EZ i< A E (100mL) H [
AN 10% 4L / 7% (500mg, 0. 47mmo 1) HAE K N R MIREWEA 1/ A 0
AN CIR (2.83mL,49. 4mmol) , H K e N yR-G- ) 2 ik i - pE ik BAE B8 Hp ik 47 LIS BRI 23
AR 6— ( 5 FFAREE ) TEmE —3- ik (6. 33g, 25. 9mmo 1, L% 105% ) » 'H NMR (400MHz,
MeOD-d,) & ppm 7.60(d, J = 2. 76Hz, 1H),7. 37 (s,0. 5H) , 7. 15(dd, ] = 8. 66, 2. 89Hz, 1H) ,
7.00(s,0.5H),6.71(d, ] = 8. 78Hz, 1H) .

[0560]  JDIR C:5-( A4 ) WEMIF [5,4-b] mikhe —2- fix

[0561]
N AN F
T
s O)\F

[0562]  [AEUKI VRN LK (10mL) AR ER S (3. 18g,32. 8mmol) K 6- ( — 5
) e -3- % (1g, 4. lmmol) o (EUKERI A4 E1 S MR & 10 B3I S S TR A R 0K 3
<O°Co i 2 /N DASERE SO IR & 0 << 0°C IR AR BRI AR 0. 65mL, 12. Tmmol) 1
LR (3mL) HER. XGRS Y) . A, FiR Gt B THE 2 =
W BEFFREBUR, IAJK (5GmL) HAEE AR G E 85°C . RmBAIET IZRED .
T B CLB DR R R 2 R N, HLF IO Bl LR . FHINAVE G % 85°C, ARG e Tk
oo FEUKI A BN I I8 H IR S AL B h AT 2 pl 8 R B UTIE W, R Jm Tl ity it
ek, SAEEINE (12-100% IR OBE / Ot ) SUAGZmY) R LUAS B G AR 5-( =
P AEIE ) WEMIE [5,4-b] MERE —2- % (321mg, 1. 48mmol, 13K 36. 1% ) » 'H NMR (400MHz,
DMSO—dy) & ppm 7. 64-7. 81 (m, 2H) , 6. 92(d, J = 8. 53Hz, 1) MS(LC/MS)R. T. = 1. 66 ; [M+H]"
= 218. 10,

[0563] IR D :N-(5-( 54 ) WEMEIT [5,4-b] MENE —2- J ) - 1H- BRME —1- HfC A
Bl

[0564]

[0565] % 5-( L P4IE ) WEMIT [5,4-b] HERE —2- % (310mg, 1. 43mmol) K¢ = (1H- Bk
W —1- 2% ) FAE (311mg, 1. 7ommol) fELME (5mL) Fhigs i HLAE = B/ MiH N 70°C HL
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PREE 10 ZNB o ARG/ AT TUKAE 16 /NiF o T8 It vE kWi B [ A& B £ s LA
B N-(5-( 9 FAUE ) MEMEIE [5,4-b] MERE —2— F% ) —1H- R M —1- B AX F BEZ (296mg,
0. 72mmol, YLZ 51% ) » "H NMR (400MHz, DMSO-d,) & ppm 8. 77(d, J = 4. 77Hz, 1H) , 8. 06 (d,
J = 8.53Hz,1H),8. 01 (s, 1H) ,7. 72 (s, 1H) , 7. 54 (s, 1H) , 6. 94-7. 13 (m, 1H) ,

[0566] EIRE : (R)-N-(5—-( 9 FH4E(IE ) MEMRIf [5,4-b] ke —2- 5 ) —4H-1" - A 2
[ oZMe -5,3" — 3K [2.2. 2] =FkE 1-2- %

[0567]
N A F
HN—
O\\( <<S | ~ )\F

In) N
[0568] [ 7E %5 BN A 1) N-(5—( 3 A 2L ) MEME I [5,4-b] mbmE —2- 2% ) —1H- BK
e —1- it A B i (296mg, 0. 72mmol) 7E N, N— — FF 2 Ak i (4mL) H (%8 3 n oA
(S)-3-(@FEFIL) 275K 3-8 —EhEe2h (175mg, 0. 76mmol) M = ZJi% (0. 3mL, 2. 2mmol)
Hin#ugama 10 Cidt. mLPmAN, N - “SEER Wi (3501 1,2. 25mmol) H
In# R MIREW 2 70°C HAREF 6 /AN o f A HI 2 MR FE A K / &,
12 HAR A Thk 4 o ARG 15k B A0 R 2R TP s g R KD 3% DABR AR AR I N, N-
ERB . g 2% -20% (0% A5 / T )/ A4 ) difbhk 8P Lis 217k
Wy e A AR (R) -N-(56-( 3 4 2L ) WEMLIF [5,4-b] MERe —2- 3% ) —4H-1" — E I
[ oZi —5,3"— 3 [2.2. 2] 4% 1-2- % (104mg, 0. 27mmol, 4% 37% ) » 'H NMR (400MHz,
DMSO-d,) & ppm 7.99(d, J = 8. 78Hz, 1H), 7. 68 (s, 1H) , 7. 03(d, ] = 8. 53Hz, 1H),3.87(d, J
= 10. 04Hz, 1H), 3. 62(d, ] = 10. 04Hz, 1H), 3. 03(d, ] = 5. 02Hz, 2H) , 2. 80 (d, ] = 9. 03Hz,
2H) ,2.65(t, J = 7.65Hz,2H),2. 08 ( %& H. 0§, 1H),1.83-1. 99 (m, 1H), 1. 43-1. 68 (m, 3H) .
MS(LC/MS)R. T. = 1. 73 ;[M+H]" = 382. 20,
[0569]  sEjifsl 33
[0570]1  (R)-N-(6— F N4 A FF [d] mEM: —2- 38 ) —4H-1" - A% [ &M 5,37 - 3
[2.2.2] 2FkE 1-2- i
[0571]

[@,j\%ﬁf

[0572]  JE I F RS 32 PR C-E W RRERAE B 4- MRS AL & (R) -N-(6- 74
SAIEARTT [d] EME —2- JL ) ~4H-1" — H AR [ 0B M 5,37 — —3F [2. 2. 2] k¢ ]-2- fi%. 'H
NMR (400MHz , DMSO-d,) & ppm 7.49(d, ] = 8. 78Hz, 1H),7. 38(d, J = 2. 51Hz, 1H) , 6. 90 (dd,
J = 8.78,2.51Hz, 1H) , 4. 50-4. 68 (m, 11) , 3. 87 (d, J = 10. 04Hz, 1H), 3. 62(d, J = 9. 79Hz,
1H),2.79(d, J = 9. 03Hz,2H) ,2. 66 (t, ] = 7. 78Hz, 2H) , 2. 06 ( BE HU&, 1H) , 1. 85-1. 96 (m,
1H), 1. 42-1. 67 (m, 3H) , 1. 17-1. 34 (m, 6H) , 0. 96-1. 19 (m, 2H) .

[0573]  SEjifs) 34

[0574]  (R)-N-(5— (ML FE —1-FL ) mEmgE —2- 3L ) —4H-1" - B 08 [ =& W -5,3" - —Ff
[2.2.2] EHE 1-2- %
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[0575]

[0576]  ZDIR A :5- (HEMEAE —1- 2% ) mbik —2- iz

[0577]
LT
H,N" N

[0578] % 56— JRHLEE —2- ik (1. 2g,6. 9mmol) SHEMELE (4mL, 48mmol) VRS )AL 180°C
LL 200W S A3 2 /i o 5 S VR A AR 125mL 8 L Bg TP AR R B /K (3X50mL) &
#hoK (50mL) ZEEL. AR T, vk Hakgs. SAEEEE (0 2 3% il / — %LEI3
Ft) A=Y LS B 5- (MR T —1- 2% ) mbik —2- % (495mg, 3. mmol, % 43.7% ) .
NMR (400MHz , DMSO-d,) 6 ppm 7.52(1H,d,J'==1.51HZ),7.36(1H,d,J'==1.76HZ),5.21(2H,
s),3.24-3.29(4H, m), 1. 90 (4H, ddd, J = 6.48,3.53,3.34Hz) » MS(LC/MS)R.T. = 0.52;
[M+H]" = 165. 29,

[0579]  JDERB : (R)-N-(5- (mbmgLe —1- 2% ) mbik —2—- 55 ) —4H-1" - Z %R [oZ M 5,37 - —
(2.2, 2] Skt 12— i

[0580]

\N
/s
N

[o581]  IE i % M SEtfs] 23 IR A-B [ —Medf A i 65— (kg oe —1- 55 ) mbke —2- Jlidi) %
(R) -N= (5= (Mt t —1- 55 ) bk —2—- J& ) —4H-1" — B % 18 [v.%% -5,3" - 3 [2. 2. 2]
SE % 1-2- %o 'H NMR(500MHz, CDC1,) 8 ppm 8.51 (1H, %% # U& ), 8. 02 (1H, s),7. 44 (1H,
d, ] =0.92Hz),3.84(1H, d, ] = 9. 16Hz),3. 51 (1H, d, J = 8.85Hz), 3. 39-3. 45 (4H, m) ,
3.31(1H,dd, J = 14. 80, 1. 07Hz) , 2. 69-3. 04 (5H,m) , 2. 15-2. 25 (1H,m) , 2. 09 (1H, 5= Ll )
1. 98-2. 02 (4H+HOD, m), 1. 64-1. 74 (1H, m), 1. 42-1. 61 (2H, m) » MS(LC/MS)R. T. = 0. 76 ;
[M+H]" = 329. 40,

[0582]  SEjifs] 35

[0583] (R)-1-(5—(4H-1" — Z( ZuH8 [ wZ Mg —5,3" — —¥f [2.2.2] 2£42 12- &) it
W —2— 55 ) ML LT —2- Wi

[0584]
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[0585]  JDIRA :1-(5— ZFEMEME —2- 3 ) MERgE —2- W

[0586]
o}
A
N
Ly
H,NT N

[0587] ¥4 5— JRNLIE —2- i (5g, 29mmol) | LG k% —2— Ei (11mL, 144mmol) AL V4 (1)
(1. 1g,5. 75mmol) « %% '8 4§ (7. 94g,57. 5mmol) % (IR, 2R) - ¥ & %t —1,2— — fi% (1. 38mL,
11. 49mmol) HIVE-AWITER/T T AE_e&bt (100mL) HHIEHL 18 /Mo A E1G, M R NIREY)
RN 200mL 28 20168 B 20mL FR R o o#f G 2e kvit - ik, o4 ELWR B TRR e LU T4
FEEETE (0-5% Il / & Fke) 4itk. Al / LR LB ELE Rt~ Liig 2|
1- (5- G IEMEME —2- 35 ) nkmg e —2- B (1. 57g, 8. 81lmmol, % 30. 7% ) o 'H NMR (400MHz,
DMSO-d,) & ppm8. 74 (1H,d, J = 1. 51Hz) , 7. 69 (1H,d, ] = 1. 51Hz) , 6. 20 (2H, s) , 3. 84 (2H, t,
J=17.05Hz),2.49 (2H, t, ] = 7. 93Hz) , 2. 04 (2H, dq, ] = 7. 68,7.51Hz) « MS(LC/MS)R. T. =
0. 48 ;[M+H]" = 179. 27.

[0588] JPIEB :(R)-1-(5—-(4H-1" — & %% [e& M 5,37 — —FF [2. 2. 2] 94t 1 -2- R
A ) MEeE —2- Fk ) mbngbE —2-

[0589]

\N

[ )
[0590]  Jf i 4 RS tAs) 23 AP BR A-B (1) — MR A H 1- (5— S kbR —2- 2% ) ntbms ot —2— i
H & R)-1- (G- (4H-1" — & Ze i8 [ °& M -5,37 — — FF [2.2.2] 9 4% 1-2- FE 4 ) it
1% —2— 55 ) Mg &E —2- Wi, 'H NMR (500MHz, CDC1,) & ppm 9. 20 (1H,d, J = 1. 22Hz) , 8. 91 (1H,
e ), 8. 13 (1H, s) ,4. 02(2H, t, J = 7. 02Hz) ,3. 92 (1H,d, ] = 9. 46Hz) , 3. 58 (1H, d, ] =
9. 16Hz) ,3. 33 (1H, dd, J = 14.95, 1. 53Hz) ,2. 71-3. 01 (5H, m) , 2. 63 (2H, t, J = 8. 09Hz),
2.08-2. 23 (4H, m), 1. 66-1. 76 (1H, m) , 1. 42-1. 61 (2H, m) » MS(LC/MS)R. T. = 0. 67 ; [M+H]"
= 343. 30,
[0591] St 36
[0592]  (R)-N-(5- (MLWE 345 ) Mk —2- %5 ) —4H-1" - H 2t [ %&m: 5,37 - —3f [2, 2. 2]
FhE 12— FE
[0593]

ff@
Lon

[0504]  JDER A :5-(bE —3- 4k ) mEiE —2- %
[0595]
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N
]
i“T@
o
H,N N

[0596] 4 HtL wE —3— JE A BB (307mg, 2. 50mmol) \5— YR AL B8 —2- fi (391mg, 2. 25mmol) /%
TR ) AU (1T) (88mg, 0. 13mmol) fnFEIA MR —ekkE (12mL) . HAEHER
AW 30 43 Bh. SRJGINNBREREN (795mg, 7. 50mmol) 2 i< 7K (8mL) , HLYE A & N /N
HILE 100 C AR NAIR G 8 /Mo ¥ R NIR A MIAEM IR EL AR, HHLELR
g (100mL) AR A h/K (3X25mL) ZEHL . KA ML Z S RN T8 HAE L2 ik 4s
SREEANEE 0 2 5% T / LR OER) L= LAAg 2 5- (nfbie —3- 2% ) mfsk —2- Ji%
(235mg, 1. 37mmo 1, Y2 54. 6% ) » 'H NMR (400MHz, i fi ) 6 ppm 9. 13 (1H, d, J = 1. 51Hz),
8.54(1H,d, J = 1. 26Hz) ,8. 50 (1H,dd, J = 4. 78, 1. 51Hz) , 8. 22-8. 28 (1H, m) ,8. 07 (1H, d, J
= 1. 26Hz) , 7. 39 (1H,ddd, J = 7. 87,4. 72,0. 76Hz) , 6. 05 (2H, £ 8% ) , MS(LC/MS)R. T. =
0.58 ; [M+H]" = 173. 20,

[0597]  SLEEB : (R)-N-(5- (BHLBE —3- % ) AHLHE —2- 5 ) ~4H-1" - E A% [ "8mg 5.3 - —
W [2.2.2] ¥kt 1-2- %

[0598]

"’//N
N

[0590] I ik % ME St 451) 23 2 B A-B I — AR AR H 56— (ki -3- 55 ) mbmg —2- iz il %
(R)-N—(5— ( nfk i —3— HE ) MLME —2- ) —4H-1" — B Z%48 [ v W 5,37 — —3F [2.2.2] 3¢
%% 1-2— . 'H NMR (400MHz, CDC1,) & ppm 9. 12 (1H, dd, J = 2. 27,0. 76Hz) , 9. 08 (1H, & &
4 ), 8. 59 (1H, dd, ] = 4. 78, 1. 76Hz) ,8. 55 (1H, d, ] = 1. 51Hz),8.45(1H, d, ] = 1. 26Hz) ,
8.25(1H, dt, J = 7.99, 1. 92Hz) , 7. 38 (11, ddd, J = 8. 06,4. 78,0. 76Hz) ,3. 97 (1H, d, J =
9.57Hz), 3. 63 (1H, d, J = 9. 32Hz), 3. 36 (1H, dd, J = 14. 86, 1. 76Hz) , 2. 69-3. 06 (5H, m) ,
2.14-2. 24 (1H, m) , 2. 12 (1H, 5 H.0¢ ), 1. 66-1. 77 (1H, m, J = 13.94,9. 66,4. 31,4. 31Hz),
1. 44-1.62(2H, m) » MS(LC/MS)R. T. = 0. 65 ;[M+H]" = 337. 30.

[0600]  SEjfs] 37

[0601]  (R) -N—(5—(6— A4 HERLIE —3- 35 ) LIS —2— 5 ) ~4H-1"— g [ &k 5,37 - —
I [2.2.2] ¥kt 12— %

[0602]

[0603] it ik % M S 5] 36 AR A-B I —CER AT 5 VRAIER —2- i) 2% (R) -N- (65— (6—
FAENLNE —3- 55 ) MR —2- AL ) —4H-17 - ZURMIER [ o8 5,37 - TR [2. 2. 2] ekt 1-2- i
'H NMR (400MHz, CDC1,) & ppm 9. 04 (1H, & FUg ), 8. 66 (1H, d, J = 2. 01Hz),8. 46 (1H, d, J
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= 1.51Hz),8.41 (1H, d, J = 1.01Hz),8. 15(1H, dd, J = 8.81,2. 52Hz) ,6.82(1H, d, J =
8. 31Hz),3.97(3H, s),3.95(1H, d, J] = 9.57Hz),3.61 (1H, d, ] = 9. 32Hz), 3. 35 (1H, dd,
J = 14.86,1.51Hz),2.68-3. 07 (5H, m) , 2. 14-2. 24 (1H, m, ] = 13.27,9.93,3.53,3. 38,
3. 38Hz),2. 11 (1H, FE 5l ), 1. 67-1. 77 (1H,m) , 1. 45-1. 61 (2H, m) - MS(LC/MS)R. T. = 0. 81 ;
[M+H]" = 367. 40,

[o604]  SZjffs] 38

[0605]  (R)-N-(6— FR4EJLMENREME —2— L ) —4H-1" - A vl [ & 5,37 — 3 [2. 2. 2] =¢

Bt 1-2- %
ya

[0606]
[0607] DR A .7- SR -2 (1H) - BH A 6- B SRk -2 (1H) - B

[0608]
OO O
~o N~ Y0 N~ S0
H H

[0609]  TEFRIEHELEE ] 4- FARZE K —1,2- & (10. 73g, 78mmol) 7EZHEE (100mL) ¥
WA 2- FARCER Ll (18. 47mL, 93mmol) 78 F 2K H1 1) 50 %6 #§¥, HAT VIR G4 Rl
2 /NI AR A RYR I MRS ) HLH Sl 4 bl LR B 6- FAAERENR I -2 (1) - i 5
7— PR EEMENR TR -2 (1H) - B VRE) (5. 73g, 32. 50mmol , #r# 42% ) . MS(LC/MS)R. T. =
0. 68 ;[M+H]" = 177. 10.

[0610] U B :2- 41 —6— FHAR JLnds ik

[0611]
A

[0612] ¥ 6— 4 SEMENREME 2 (1H) - B 5 7- FFAIEMENRNE -2 (LH) - BIVR &4 (5. 67,
32. 20mmo ) 7EMEEESL (120mL) A [El 1 /N ¥R4E S MR A4 ELIE ol in N vk K, 4R i
WERENIRAL, B CGBR 4B (3X200mL) A HL. & IFANUZE BAEE AR GE . Kk =4 bt
TEDE IR | A6k (0 R 5% LM AlE / Ot ) 4ifb DR R] 2- & -6- R E
(2. 21g, 11. 36mmol, % 35% ), 'H NMR (400MHz, CDC1,) & ppm 8.69 (s, IH),7.88(d, J =
9. 32Hz, 1H) ,7.43(dd, J = 9. 32,2. 77Hz, 1H) , 7. 37(d, J = 2. TTHz, 1H) , 3. 95 (s, 3H) .
[0613] DR C:N-(2,4- ZRIEIEFE ) -6- FEEERM —2- %

[0614]
/O N\ \O
N N
H
O/
[0615] M 2- 50 —6— W A FE MR bk (0. 93g,4. TTmmol) K (2,4- — M FE ORI ) i
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(2. 2mL, 14. 64mmo1) 7F — FFEW A (5mL) F7E 150°C Ik &b B 30 43 8. ¥ ) NV IR-E Y AE
LR 1S (250mL) AR RE H A Eh/K (3X100mL) #EHL ., S iEeE (20 £ 80% 4% 4.1
/ CFE ) AP DS R N=-(2,4- Z AL R ) —6- IR R —2- ik (1. 468, X
% 87% )o 'H NMR(400MHz, CDC1,) & ppm 8. 13 (1H, s),7.59-7. 63 (1H, m),7. 30 (1H, d, ] =
8.31Hz),7.21-7. 24 (2H, m),6. 47 (1H, d, ] = 2. 27Hz),6.42(1H, dd, J = 8. 31,2. 27Hz),
5.10 (1H, t, ] = 5.92Hz) ,4. 61 (2H,d, J = 5. 79Hz) , 3. 88 (3H, s) , 3. 84 (3H, s) , 3. 78 (3H, s) -
MS (LC/MS)R. T. = 1.95 ;[M+H]" = 326. 23,

[o616]  ZDER D :6— FAHIEMENREN —2- ik

[0617]
/j\
N NH

[o618]  TERREEIR ALK N- (2, 4- Z AT ) —6- A ARk —2- fi% (2. 8g, 8. 61mmol)
7E TFA (10mL, 130mmo1) 2 — S H 4t (10mL) F4i$t: 30 380, LR ERH. At
B B3 W rb i N R R R SN K MR (200mL) , AR 5 HLyTiE i B e k. B AP ke AT
FEOUREY .. MRS TEANE, pEit BAE B2 kg UG 2] 6- B AR EEERL —2- %
(1. 50g,8. 56mmo 1, Y% 99% ) . 'H NMR (400MHz, CDC1,) & ppm 8. 27 (1H, s), 7. 54-7. 58 (1H,
m), 7. 25-7. 29 (2H, m) , 4. 71 (2H, % 504 ), 3. 90 (3H, s) » MS(LC/MS)R. T. = 0. 86 ;[M+H] =
176. 23,

[0619]  IRE : (R) -N-(6- AR FLM Rk —2- 3k ) —4H-1" — & 2 [ &k -5,3" - — ¥

[2.2.2] 24t 1-2- %
—N
HN
f O
LT
/N

[0620]

[o621]  d ik % Fe St 44 23 20 3R A-B ) — A HR A 6 FF AR 2 v R bk —2- Jik o A%
(R) -N- (6~ FAR LRI —2- 35 ) ~AH-1" ~ S A2 [ wB M -5, 37— 3R [2. 2. 2] EHe 1 -2- %,
'"H NMR (400MHz, CDC1,) & ppm 9. 61 (1H, F& BUé ), 8. 57 (1H, s),7.62(1H, d, J = 9. 06Hz) ,
7.23-7.32(2H, m),4. 01 (1H, d, J = 9. 32Hz),3.90(3H, s),3.66(1H, d, ] = 9.32Hz),
3.37(1H, dd, ] = 14.86,1. 51Hz) , 2. 68-3. 08 (5H, m) , 2. 15-2. 25 (1H, m) , 2. 10-2. 14 (1H, m) ,
1.67-1.77(1H, m) , 1. 42-1. 63 (2H, m) » MS(LC/MS)R. T. = 0. 81 ; [M+H]" = 340. 30,

[0622]  SEjsfs] 39

[0623]  (R)-N-(5—( i F4ZE ) meng —2— 38 ) —4H-1" - F AR [o%&M: -5, 37— —3f [2. 2. 2]
FhE 12— &

[0624]

N—
HN 0
o— %\N} -
[N L, N F
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[0625] HIR A .2- & —5-( SRS ) mEng
[0626]
Cl

Sy
V
F\\r,C

F
[0627] i 2— G WENE —5-E (1g, 7. 66mmol) fz 2- 5 2, 2- 5 LIREN (3. 50g,22. 98mmo1)
TEN, N- —HE FIEERZ (20mL) A27K (0. 2mL) PO A2 90°C HARSE 24 /iy HAE AT
Wi Ak (5-30% LR LI / Tkt ) 4k B LIS BRI PRI 2- & -5- (=
S AR ) mEE (549mg, 3. 04mmol, X % 39.7 % ). MS(LC/MS)R.T. = 1.32;[M+H]" =
181. 14,
[0628] LI B : (R)-N-(5-( R4S ) Mg —2- 55 ) —4H-1" - 7uig [ "8 5,3 - =

o[2.2. 2] g ]-2- ik
[0629]

[0630] I it % STt A5 23 AP HR A-B [ — BB A B 2- U -5 ( R AT ) W IE il %
(R)-N-(5—( o A2 ) WEmE —2— 2% ) —4H-1" — A48 [ oB M —5,3" - —3f [2.2.2] =F
Y% 1-2— F&. 'H NMR(400MHz, MeO-d,) 8 ppm 8.46 (2H, s),6.85(1H, t),4.02(1H, d, ] =
10. 07Hz) , 3. 73 (1H,d, J = 10. 32Hz) , 3. 28 (1H,d, J = 1. 01Hz) , 3. 16 (1H, d) , 2. 81-3. 05 (4H,
m) , 2. 08-2. 25 (2H, m) , 1. 46-1. 89 (3H, m) » MS(LC/MS)R. T. = 0. 53 ; [M+H]" = 326. 30,
[0631]1 St 40

[0632]  (R)-N-(4,5- —FIFLmEmg —2— 5L ) —4H-1" - H4Wg [ oZM 5,3 - —If [2. 2. 2] ¢

b 1-2- &
-
HN
o~ Y

[0633]
[N
[0634] IR A 4,5— " FILEERE —2- 1%

[0635]
NH,
N/L§N
V
[0636]  FH &AM UE 4- & —5,6— — I mERE -2- % (0. 35g,2. 22mmol) 7F 2M 2 / FF i
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(100mL) IS, HInAEE / 3% (0. 035g,0. 33mmo 1) , FH &SP HAE latm FAEMREDR &
¥R VIREWEA 18 /Mo HAE/SMYE R NVIR-EY) B2k - ykad, B Bt +
B R P AT IR LAT R 4, 5- RN —2- iz (0. 35g, 2. 56mmol, Y3 90% ) , H
Tk — B 4k B AT 4% F o "HNMR (400MHz , DMSO-d,) & ppm 7. 89 (1H,s) ,6. 19 (2H, s) , 2. 18 (3H,
s),1.99(3H, s) o MS(LC/MS)R. T. = 0.56 ;[M+H]" = 124. 20.

[0637]  DER B :(R)-N-(4,5— — FEILmEmE —2- 2L ) —4H-1" - B 4208 [ n& W -5,3" - —Ff

[2.2.2] 2F4¢ 1-2- Ji%
<
HN
o—ﬁg ‘N /

[0638]
N
LCN N

[0630]  Jll i 4% i SEUiti 8] 23 20 R A-B I — MR 1 4, 5 — FFEMENE —2- il % (R) -N-(4,
5— T M ALWENE -2- B )—4H-1" - Zud [ &M 5,37 - Tf [2.2.2] 4 1-2- fE. H
NMR (400MHz , MeOD—d,) & ppm 8. 22 (1H, s),4.01(1H, d, J = 10.07Hz),3.73(1H, d, ] =
10. 32Hz) , 3. 40 (1H, d), 3. 25 (1H, d),2.91-3. 12 (4H, m),2. 41 (3H, s), 2. 09-2. 28 (5H, m) ,
1.62-1.97 (3H, m) » MS(LC/MS)R. T. = 0. 47 ; [M+H]" = 288. 31,

[0640]  SEjifs) 41

[0641]  (R)-N—(6— 2 JE W g —4— JE ) —4H-1" — B 4208 [ wB M -5,37 — —3F [2.2.2] ¥
Bt 1-2- Jiz

[0642]

/N
[0643] IR A .6- ZRFEWENE —4- fi%
[0644]

[0645] ¥4 6- G MERE —4- Ji% (0. 32g, 2. 5Smmol)  ZRILANER (0. 38g, 3. 13mmol) . VL FIHK FR N
KR (0. 80g, 7. 50mmol) K — ( =FFEME) —&AL4E (I1) (0. 035g,0. 05mmol) HIVEAYILE
TR KT (15mL) / LEE (2mL) /7K (2mL) KRS WTIRE . FHREWAETE P LE 125°C
hn#he 20 23 8h, ARG AE LA TR Y. A (10-60% LR Lls / Tkt ) 4ifbhk B9 L
FRRNK A EFE AR 6- ZKFEMEE —4- % (167mg, 0. 98mmol, Y3 39% ) o MS(LC/MS)R. T =
0.99 ;[M+H]" = 172. 23,
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[0646]  BIEB : (R) -N-(6— AIEMENE —4- 3L ) —4H-1"— B ZWB [ o0& 5,37 — 38 [2. 2. 2]

bt 1-2-
[0647]
\—— N
o
[nT
[o648]  JHichz St 23 2D A-B ) — e E i 6 JRELMEIE —4- &) & (R)-N-(6- 2K

FLWERE —4- 55 ) —4H-1"— B L2 [ w&M 5,37 - —3f [2. 2. 2] 248 1-2- 1%, "HNMR (400MHz,
MeOD—d,) 8 ppm 9.54 (1H, d, J = 1.01Hz),8. 75-8. 86 (2H, m) , 8. 18-8. 28 (3H, m) , 8. 00 (1H,
OB g ),4.70(1H, d, J = 10.32Hz),4. 43(1H, d, ] = 10.58Hz),3. 72-3. 88 (2H, m) ,
3.41-3.63(4H, m), 2. 63-2. 87 (2H, m), 2. 18-2. 48 (3H, m) » MS(LC/MS)R. T. = 1. 36 ; [M+H]"
= 336. 24,

[0649]  SLjsfs] 42

[0650]  (R)-N-(6-(4— A AE R TE ) WeiE —4- J6 ) —4H-1" - S %08 [ »& M 5,37 - —3f
[2.2.2] gt 1-2- %

[0651]

e
ZCN ’0/

lo652]  JLiod #2 M ST 41 A0 BR A-B (15— fBCa A i 6- SUMENE —4- il % (R) -N-(6-(4- 1
UL AL ) WEWE 4 5 ) —AH-1 - BURIR [o® I 5,37 - T [2.2. 2] ke 1-2- ke N
NMR (400MHz, MeOD—d,) & ppm 8.72(1H, d, J = 1. 26Hz),7. 90-8. 00 (2H, m),7. 16 (1H, %% &
g ) ,6.96-7.05(2H,m) ,4. 04 (1H,d, J] = 10. 07Hz) , 3. 84 (3H, s) , 3. 73 (1H,d, ] = 10. 07Hz) ,
3.22(1H,d),3.09 (1H, d) , 2. 73-2. 98 (4H, m) , 2. 02-2. 21 (2H, m) , 1. 51-1. 85 (3H, m) » MS(LC/
MS)R. T. = 1.44 ; [M+H]" = 366. 28,
[0653] St 43

[0654]  (R)-N-(6-(6— FIEZEMLIE —3— F& ) MEIE —4-FL ) —4H-1" - F%E [ o&M: 5,37~ —
IR [2.2. 2] =EHE 1-2- i
[0655]
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[0656]  IE i 4 MRSt 41 DR A-B 1) — Mt h 6- SUMERE —4- &l & (R) -N-(6-(6-
SAENERE -3 55 ) MERE —4- 0% ) —4H-1" - FAR [ »8Me 5,37 Z3F [2. 2. 2] 9kt 1-2- %
'"H NMR (400MHz, MeOD—d,) & ppm 8. 79 (2H, dd, J = 19.01,1. 89Hz),8. 27 (1H, dd, ] = 8. 56,
2.52Hz) , 7. 18 (1H, £ 84U ), 6. 89 (1H,d, ] = 8. 81Hz) , 4. 05 (1H,d, J = 10. 32Hz) , 3. 96 (3H,
s),3.74(1H, d, J = 10. 32Hz) , 3. 23 (1H, d) , 3. 10 (1H, d) , 2. 73-2. 99 (4H, m) , 2. 02-2. 21 (2H,
m), 1.53-1.84(3H, m) » MS(LC/MS)R. T. = 1. 34 ;[M+H]" = 367. 25,

[0657]  Sjtife] 44

[0658]  (R)-N-(6- (%5 —2- 2% ) Wemg —4- 25 ) —4H-1" - A iR [ oM 5,37 - 3 [2. 2. 2]
FhE 12— i

[0659]

[o660] i ik F% M ST B 41 20 IR A-B W — M B E o6 &R e —4- % ) &
(R)-N-(6-( 25 —2—- & ) MEmE —4- JL ) —4H-1" - A 2% 8 [ o& W 5,3 - — 3f [2.2. 2] =F
ft 1-2- fii. "H NMR (400MHz, MeOD-d,) 8 ppm 8. 83 (1H, s),8. 56 (11, s) , 7. 83-8. 13 (4H, m) ,
7.49-7. 58 (2H,m) , 7. 37 (1H, $E U4 ) , 4. 06 (1H, d, J = 10. 32Hz) , 3. 76 (1H, d, J = 10. 32H1z) ,
3.23(1H, s),3. 12 (1H, d) , 2. 75-3. 00 (4H, m) , 2. 02-2. 24 (2H, m) , 1. 56-1. 84 (3H, m) » MS(LC/
MS)R.T. = 1.93 ;[M+H]" = 386. 31.

[o661]  ARYESEHtA] 1 (1) 3548 IE 24 ] B W ) e i s R R Bl A e & ik 2 it &4
FH STt 3 T BT IR IR AR AT 2 & A BRI b (Rl 4

[0662] % 2
[0663]
N
o—~( Ri
YA N
[0664]
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45

1.48

341.3

"H NMR(500MHz, DMSO-d¢)s ppm
8.60(1H, &%), 7.94(2H, d,
J=7.63Hz), 7.43(1H, s), 7.39(2H, 1,
J=7.78Hz), 7.28(1H, t, J=7.32Hz),
3.86(1H, d, J=9.77Hz), 3.60(1H, d,
J=9.77Hz), 2.98-3.06(2H, m),
2.71-2.85(2H, m), 2.66(2H, t,
J=7.78Hz), 2.05(1H, T £4),
1.91(1H, %#9%), 1.53-1.64(2H, m),
1.48(1H, td, J=9.99, 7.78Hz)

46

1.41

400.4

"H NMR(500MHz, DMSO-dg)8 ppm
8.86(1H, F¥4%), 7.47(1H, d,
J=8.85Hz), 7.33(1H, d, J=2.44Hz),
7.01(1H, dd, J=8.85, 2.75Hz),
3.87(1H, d, J=10.07Hz),
3.71-3.77(4H, m), 3.61(1H, d,
J=9.77Hz), 3.06-3.12(4H, m),
3.01(2H, s), 2.72-2.86(2H, m),
2.66(2H, t, J=7.63Hz), 2.05(1H, 7*%
$#u8) 1.91(1H, T34,
1.53-1.64(2H, m), 1.43-1.52(1H, m)

47

m‘%

1.31

333.3

"H NMR(500MHz, DMSO-dg)8 ppm
9.03(1H, #.¥'%), 7.80(1H, dd,
J=8.70, 5.65Hz), 7.37(1H, dd,
J=10.38, 2.44Hz), 7.04(1H, td,
J=9.08, 2.59Hz), 3.89(1H, d,
J=10.07Hz), 3.64(1H, d, J=10.07Hz),
3.03(2H, d, J=2.75Hz), 2.74-2.85(2H,
m), 2.62-2.70(2H, m), 2.07(1H, d,
J=2.44Hz), 1.90(1H, d, J=8.85Hz),
1.54-1.64(2H, m), 1.43-1.53(1H, m)

48

2.07

3833

"H NMR(500MHz, DMSO-dg)8 ppm
8.00(1H, s), 7.41-7.54(2H, m),
3.89(1H, d, J=11.29Hz), 3.57(1H, d,
J=11.60Hz), 2.96-3.03(1H, m),
2.88-2.93(1H, m), 2.73-2.81(2H, m),
2.64(2H, dd, J=8.85, 5.19Hz),
1.93(2H, ®#%), 1.562H, %%
4, 1.38-1.50(1H, m)

49

2.15

3994

"H NMR(500MHz, DMSO-d¢)d ppm
9.03(1H, & ¥%),791(1H, T %
&) 7.65(1H, d, J=8.85Hz), 7.30(1H,
d, JI=7.63Hz), 3.89(1H, d, .
J=10.07Hz), 3.64(1H, d, J=10.07Hz),
2.97-3.09(2H, m), 2.80(2H, d,
J=8.55Hz), 2.66(2H, t, J=7.48Hz),
2.08(1H, %¥#%), 1.93(1H, &
) 1.54-1.66(2H, m), 1.44-1.54(1H,
m)

[0665]

136




CN 102066384 B

R B

103/202 71

ET
%5
I—

R,

LCMS
RT

(24h)

LCMS
BT
[M+H]"

THNMR

| 50

33}:2 )

1.89

333.1

"H NMR(500MHz, MeOD)3 ppm
7.51-7.58(1H, m), 7.17-7.25(1H, m),
7.08-7.16(1H, m), 4.04-4.13(1H, m),
3.72-3.82(1H, m), 3.30(1H, % %),
3.17(1H, d, J=14.95Hz), 3.01(2H, t,
J=7.48Hz), 2.80-2.92(2H, m),
2.12-2.27(2H, m), 1.66-1.88(3H, m)

51

H%

1.24

333.4

"H NMR(500MHz, DMSO-d¢)8 ppm
8.95(1H, 7#%), 7.66-7.77(1H, m),
7.52-7.63(1H, m), 7.08-7.24(1H, m),
3.88(1H, d, J=9.77Hz), 3.63(1H, d,
J=9.77Hz), 3.03(2H, % &%),
2.78(2H, T ¥4%), 2.66(2H, t,
J=7.17Hz), 2.06(1H, % %),
1.91(1H, % %%),1.39-1.673H, m)

ﬁh’"’

2.05

351.2

'H NMR(500MHz, DMSO-dg)dppm
9.01(1H, % ¥4%),7.88-8.00(1H, m),
7.53-7.64(1H, m), 3.88(1H, d,
J=10.07Hz), 3.63(1H, d, J=10.07Hz),
2.98-3.08(2H, m), 2.72-2.87(2H, m),
2.66(2H, t, J=7.17Hz), 2.07(1H, &
gy, 1.92(1H, T¥9),
1.42-1.65(3H, m)

53

ﬁ%

1.80

3453

"H NMR(500MHz, DMSO-dg)8 ppm
9.03(s, 1H), 7.65(d, J=8.55Hz, 1H),
7.19(d, J=2.44Hz, 1H), 6.82(dd,
J=8.70, 2.59Hz, 1H), 3.90(d,
J=10.07Hz, 1H), 3.79(s, 3H), 3.64(d,
J=10.07Hz, 1H), 3.04(d, J=2.44Hz,
2H), 2.75-2.84(m, 2H), 2.67(t,
J=7.78Hz, 2H), 2.07(s, 1H), 1.92(s,
1H), 1.55-1.63(m, 2H), 1.49(dd,
J=9.77, 2.75Hz, 1H)

54

o~
oZ:Z

1.23

345.2

TH NMR(500MHz, DMSO-ds)d ppm
8.83(s, 1H), 7.37(d, J=7.94Hz, 1H),
7.14(1, 1=7.93Hz, 1H), 6.92(d,
J=7.93Hz, 1H), 3.89-3.95(m, 4H),
3.66(d, J=10.07Hz, 1H), 3.00-3.08(m,
2H), 2.76-2.85(m, 2H), 2.67(t,
J=7.78Hz, 2H), 2.08(s, 1H), 1.93(d,
J=3.66Hz, 1H), 1.60(ddd, J=15.26,
6.87, 3.20Hz, 2H), 1.50(ddd, J=7.48,
5.19, 2.59Hz, 1H)

55

J'\Y):Z

1.72

375.2

"H NMR(500MHz, DMSO-ds)3ppm
8.89(s, 1H), 7.40(s, 1H), 7.22(s, 1H),
3.87(d, J=10.07Hz, 1H), 3.79(d,
J=8.55Hz, 6H), 3.62(d, J=10.07Hz,
1H), 2.99-3.07(m, 2H), 2.75-2.84(m,
2H), 2.67(t, J=7.63Hz, 2H), 2.06(s,
1H), 1.93(s, 1H), 1.56-1.64(m, 2H),
1.46-1.55(m, 1H)

[0666]
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56

2.14

342.1

"H NMR(500MHz, DMSO-d¢)d ppm
8.75(s, 1H), 7.84(dd, J=7.93, 1.53Hz,
3H), 7.46-7.53(m, 5H), 3.85(d,
J=9.77Hz, 2H), 3.60(d, J=10.07Hz,
2H), 3.01-3.09(m, 3H), 2.84(t,
J=7.78Hz, 3H), 2.67(t, J=7.78Hz,
3H), 2.09(s, 2H), 1.91-1.99(m, 2H),
1.53-1.62(m, 3H)

57

1.04

386.2

"H NMR(400MHz, DMSO-dg) ppm
9.05(1H, & ¥$4%),7.86(1H, d,
J=1.51Hz), 7.60(1H, d, J=8.06Hz),
7.36(1H, dd, J=8.31, 1.76Hz),
3.90(1H, d, J=10.07Hz), 3.65(1H, d,
J=10.07Hz), 3.03(2H, s), 2.97(6H, s),
2.72-2.87(2H, m), 2.66(2H, t,
1=7.68Hz), 2.07(1H, I #4%),
1.92(1H, %), 1.55-1.64(2H, m),
1.44-1.54(1H, m)

58

1.57

426.2

"H NMR(400MHz, DMSO-dg)d ppm
9.06(1H, F#4%), 7.83(1H, d,
J=1.51Hz), 7.61(1H, d, J=8.31Hz),
7.32(1H, dd, J=8.31, 1.76Hz),
3.90(1H, d, J=10.07Hz), 3.65(1H, d,
J=10.07Hz), 3.37-3.57(4H, m),
3.04(2H, d, J=1.76Hz), 2.73-2.86(2H,
m), 2.66(2H, t, J=7.68Hz), 2.07(1H,
d, J=2.52Hz), 1.92(1H, dd, J=8.18,
5.67Hz), 1.43-1.67(9H, m)

59

|5 F
Ls

2.17

360.1

'H NMR(500MHz, DMSO-D6)8 ppm
8.74(s, 1H), 7.86-7.92(m, 2H),
7.31-7.37(m, 2H), 3.85(d, J=9.77Hz,
1H), 3.60(d, J=9.77Hz, 1H),
3.00-3.09(m, 2H), 2.84(t, J=7.48Hz,
2H), 2.67(t, 1=7.32Hz, 2H), 2.09(d,
J=1.83Hz, 1H), 1.89-1.98(m, 1H),
1.55-1.61(m, 2H), 1.51-1.54(m,
J=11.29Hz, 1H)

60

1.67

332.2

"H NMR(500MHz, DMSO-D6)8 ppm
7.87(s, 1H), 7.01(d, J=3.05Hz, 1H),
6.68(dd, J=3.51, 1.68Hz, 1H), 3.84(d,
J=10.38Hz, 1H), 3.58(d, J=10.07Hz,
1H), 3.03(d, J=11.29Hz, 2H),
2.78-2.86(m, 2H), 2.66(t, J=7.48Hz,
2H), 2.06(s, 1H), 1.87-1.96(m, 1H),
1.55-1.61(m, 2H), 1.51-1.54(m, 1H)

[0667]
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61

Br

1.83

393.0

"H NMR(400MHz, DMSO-d)$ ppm
9.02(1H, 3¥9%), 8.04(1H, d,
J=2.01Hz), 7.49-7.53(1H, m),
7.43-7.47(1H, m), 3.88(1H, d,
J=10.07Hz), 3.63(1H, d, J=10.07Hz),
3.02(2H, s), 2.74-2.84(2H, m),
2.65(2H, t, J=7.68Hz), 2.06(1H, d,
J=2.52Hz), 1.89(1H, % 3i4%),
1.42-1.64(3H, m)

62

1.16

391.1

"H NMR(400MHz, DMSO-ds)$ ppm
9.21(1H, ¥3#'%), 8.40(1H, d,
J=1.51Hz), 7.80-7.85(1H, m),
7.72-7.77(1H, m), 3.92(1H, d,
J=10.32Hz), 3.67(1H, d, J=10.07Hz),
3.21(3H, s), 3.05(2H, d, J=4.03Hz),
2.82(2H, d, J=6.80Hz), 2.67(2H, 1,
J=7.43Hz), 2.101H, T $%),
1.94(1H, d, J=3.27Hz), 1.45-1.66(3H,
m)

63

1.35

329.1

"H NMR(500MHz, DMS0O-D6)8 ppm
8.54(s, 1H), 7.32(s, 1H), 3.79(d,
J=10.07Hz, 1H), 3.54(d, J=10.07Hz,
1H), 2.98-3.05(m, 2H), 2.76-2.85(m,
2H), 2.66(t, J=7.63Hz, 2H), 2.05(s,
1H), 1.87-1.95(m, 1H), 1.41-1.68(m,
3H)

64

1.02

349.9

"H NMR(500MHz, DMSO-ds)dppm
8.54(s, 1H), 7.32(s, 1H), 3.67(dd,
J=126.04, 10.07Hz, 2H),
2.92-3.09(m, 2H), 2.72-2.91(m, 2H),
2.60-2.73(m, J=7.63, 7.63Hz, 2H),
2.00-2.12(m, 1H), 1.81-1.99(m, 1H),
1.35-1.69(m, 3H)

65

Cl

2.14

380

TH NMR(500MHz, DMSO-ds)d ppm
8.93(s, 1H), 7.54-7.76(m, J=10.53,
3.81Hz, 2H), 3.79-4.04(m, 1H),
3.56-3.72(m, J=9.92, 3.20Hz, 1H),
3.26-3.45(m, 2H), 2.98-3.12(m, 2H),
2.75-2.90(m, 2H), 2.61-2.74(m,
J=1.22Hz, 2H), 2.09(s, 1H),
1.87-2.04(m, 1H), 1.42-1.76(m, 3H)

66

1.26

333.1

TH NMR(500MHz, DMSO-d¢)3 ppm
9.04(1H, d, J=1.22Hz), 8.44(1H, &
$44)7.52-7.69(2H, m),
3.77-3.82(1H, m), 3.68(1H, d,
J=10.07Hz), 3.05-3.12(2H, m),
2.94-3.04(2H, m), 2.80-2.91(2H, m),
2.19(1H, d, J=1.83Hz), 2.01(1H, %
¥ %) 1.67-1.85(3H, m)

[0668]
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67

<

)u

0.28

277.1

"H NMR(500MHz, DMSO-ds)5 ppm
6.72-7.61(m, 1H), 3.49-3.70(m, 1H),
3.31-3.46(m, 1H), 2.86-3.06(m,
J=9.46Hz, 2H), 2.56-2.84(m, 4H),
2.10-2.31(m, 3H), 1.91-2.10(m, 4H),
1.70(s, 1H), 1.49-1.61(m, 2H),
1.36-1.49(m, 1H)

68

|

T

\

)

0.44

276.2

"H NMR(500MHz, DMSO-d¢)s ppm
7.55(s, 1H), 5.63(s, 1H), 3.57-3.74(m,
J=8.55Hz, 1H), 3.48(s, 3H), 2.96(s,
2H), 2.72-2.88(m, 2H), 2.65(s, 2H),
1.93-2.17(m, 4H), 1.86(s, 1H), 1.57(s,
3H)

69

N
\
o]
N\
/
N
—
Sy
%

1.35

339.1

TH NMR(500MHz, DMSO-d6)3 ppm
7.87(d, J=6.71Hz, 1H), 7.80(d,
J=7.02Hz, 2H), 7.42-7.48(m, 4H),
3.49-3.57(m, 1H), 3.25-3.33(m, 4H),
2.77(t, J=15.41Hz, 2H), 2.59-2.68(m,
1H), 2.49-2.57(m, 15H), 2.24-2.31(m,
2H), 2.21(s, 1H), 1.94(s, 1H), 1.47(s,
2H)

70

N
c
s@

02

0.73

340.1

TH NMR(300MHz, DMSO-dg)8 ppm
9.20(1H, 7 ¥%%), 8.29-8.42(1H, m),
7.63-7.76(2H, m), 3.91(1H, d,
J=10.25Hz), 3.66(1H, d, J=10.25Hz),
3.05(2H, s), 2.74-2.90(2H, m),
2.66(2H, 1, 1=7.68Hz), 2.09(1H, .
#3£9,1.92(1H, d, J=4.03Hz),
1.42-1.66(3H, m)

1.00

315.1

1H NMR(400MHz, CDCl3)8 ppm
8.92(1H, s), 8.00(1H, 7 &4),
7.78(1H, d, J=8.56Hz), 7.42(1H, d,
J=8.06Hz), 3.92(1H, d, I=11.08Hz),
3.55(1H, d, J=10.83Hz), 3.23(1H, d,
J=14.86Hz), 2.83-2.90(2H, m),
2.65-2.83(2H, m), 1.89-2.17(3H, m),
1.41-1.75(3H, m)

72

LE

S5
N

0.75

315.1

1H NMR(400MHz, CDCl3)3 ppm
8.82(1H, s), 8.22(1H, s), 7.98(1H, d,
J=8.56Hz), 7.21-7.25(1H, m),
6.37(1H, 7T3#'%),3.99(1H, 4,
J=11.58Hz), 3.61(1H, d, J=11.58Hz),
3.23(1H, d, J=14.86Hz), 2.89(2H, ,
J=7.68Hz), 2.69-2.84(2H, m),
1.91-2.09(2H, m), 1.45-1.73(4H, m)

[0669]

140




CN 102066384 B w R B

107/202 5T

5k 34
)

R, LCMS LCMS
RT BT
(54F) [M+H]"

"H NMR

73

N 0.85 309.2

"H NMR(400MHz, CDCl;)3 ppm
8.70(1H, d, J=1.76Hz), 8.09(1H, 3
$9%), 8.00(1H, d, J=8.31Hz),
7.43-7.58(2H, m), 3.90(1H, d,
J=10.58Hz), 3.54(1H, d, J=10.32Hz),
3.26(1H, d, J=14.60Hz),
2.65-3.06(5H, m), 2.13(1H, T 34%),
2.00(1H, %%4%), 1.34-1.79(5H, m)

74

0.65 313.2

z .z

\SJ_Z

"H NMR(500MHz, MeOD)3 ppm
8.55(1H, s), 7.66-7.70(1H, m),
7.59-7.63(1H, m), 4.25(1H, d,
J=10.99Hz), 4.04(1H, d, J=10.68Hz),
3.91(1H, d, J=14.95Hz), 3.76(1H, dd,
J=14.95, 2.44Hz), 3.45-3.53(1H, m),
3.29-3.40(3H, m), 2.61(1H, d,
J=2.14Hz), 2.40(3H, s), 2.31(1H, tt,
J=10.26, 3.47Hz), 2.06-2.16(1H, m,
J=14.23, 9.35, 4.54, 4.54Hz),
1.92-2.06(2H, m)

75

310.1

/@N\j 1.24
GNP

1H NMR(400MHz, CDC15) ppm
8.73(1H, d, J=1.76Hz), 8.66(1H, d,
J=2.01Hz), 7.96(1H, d, J=9.07Hz),
7.90(1H, F#4%), 7.68(1H, &%
3%, 7.50(1H, 3$4%),3.93(1H, d,
J=10.32Hz), 3.56(1H, d, J=9.32Hz),
3.29(1H, d, J=14.86Hz), 2.97(1H, d,
J=14.86Hz), 2.88-2.94(2H, m),
2.69-2.87(2H, m), 2.12(1H, T #4%),
2.06(1H, 7%-#'%),1.64-1.73(1H, m),
1.46-1.64(2H, m)

76

328.2

/Qo/ 1.58
I
%L)/L

TH NMR(500MHz, DMSO-ds)d ppm
11.30(s, 1H), 9.16(s, 1H),
7.04-7.43(m, 1H), 6.70-7.03(m, 1H),
6.54-6.69(m, 1H), 3.89(d, J=9.77Hz,
1H), 3.53-3.81(m, 4H), 3.01(s, 2H),
2.58-2.91(m, 4H), 2.03(s, 1H),
1.78-1.96(m, 1H), 1.32-1.73(m, 3H)

77

316.1

@,F 1.40
i
-

'H NMR(500MHz, DMSO-D6)3 ppm
11.53(s, 1H), 9.12(s, 1H),
6.94-7.46(m, 2H), 6.83(s, 2H),
3.90(d, J=9.77Hz, 1H), 3.64(d,
J=9.77Hz, 1H), 2.90-3.09(m, 2H),
2.61-2.87(m, 4H), 1.95-2.10(m, 1H),
1.88(d, J=3.05Hz, 1H), 1.33-1.70(m,
3H)

78

0.35 298.1

s~
z:_/i
z

I

"H NMR(400MHz, CDCl3)8 ppm
7.94(1H, s), 7.80(1H, % %%),
7.26-7.36(1H, m), 7.17-7.25(1H, m),
3.97(1H, d, J=11.33Hz), 3.59(1H, d,
J=11.58Hz), 3.23(1H, d, J=14.60Hz),
2.65-3.01(5H, m), 1.86-2.16(2H, m),
1.35-1.73(3H, m)
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79

1.10

376.1

"H NMR(400MHz, CDCl;)§ ppm
8.78(2H, d, J=5.79Hz), 8.03(2H, d,
J=6.04Hz), 7.73(1H, & %%,
7.48(1H, d, J=8.56Hz), 7.36(1H, 7
#4%) 3.92(1H, d, J=8.81Hz),
3.55(1H, d, J=9.06Hz), 3.24(1H, d,
J=14.10Hz), 2.57-3.06(5H, m),
1.86-2.20(2H, m), 1.30-1.80(3H, m)

80

2.36

393.1

"H NMR(400MHz, CDCl3)6 ppm
8.00(1H, d, J=7.81Hz), 7.83-7.97(1H,
m), 7.68(1H, F-#4%), 7.39-7.55(2H,
m), 7.35(1H, 4%, 7.20(2H, td,
J=8.31,2.27Hz), 3.93(1H, d,
J=10.83Hz), 3.56(1H, d, J=10.58Hz),
3.24(1H, d, J=15.11Hz),
2.62-3.05(5H, m), 1.88-2.22(2H, m),
1.34-1.79(3H, m)

81

2.81

403.1

"H NMR(400MHz, CDCl3)é ppm
8.12(2H, d, J=8.06Hz), 7.64(1H, %
#4# 7.43(1H, d, J=8.56Hz),
7.32(3H, d, J=8.06Hz), 3.94(1H, d,
J=10.07Hz), 3.56(1H, d, J=9.57Hz),
3.24(1H, d, J=13.60Hz),
2.57-3.03(7H, m), 1.88-2.22(2H, m),
1.39-1.74(3H, m), 1.27(3H, 1,
J=7.68Hz) :

82

2.62

418.1

'H NMR(400MHz, CDCl3)$ ppm
8.06(2H, d, J=9.07Hz), 7.56(1H, %
%), 7.30-7.43(2H, m), 6.74(2H, d,
J=9.07Hz), 3.95(1H, d, J=11.58Hz),
3.58(1H, d, J=11.83Hz), 3.24(1H, d,
J=14.10Hz), 3.05(6H, s),
2.61-2.99(5H, m), 1.88-2.13(2H, m),
1.35-1.81(4H, m)

83

1.15

367.1

TH NMR(500MHz, MeOD)5 ppm
9.12(1H, s), 7.78-7.82(1H, m),
7.70-7.74(1H, m), 4.05(1H, d,
J=9.77Hz), 3.75(1H, d, J=9.7711z),
3.29(1H, d, J=14.65Hz),
3.11-3.18(1H, m), 2.98(2H, t,
J=7.93Hz), 2.80-2.91(2H, m),
2.13-2.22(2H, m), 1.71-1.87(2H, m),
1.62-1.71(1H, m)

84

1.96

393.1

"H NMR(400MHz, CDCl;)8 ppm
8.18-8.26(2H, m), 7.66(1H, s),
7.44(1H, d, J=8.56Hz), 7.32(1H, d,
J=8.56Hz), 7.16-7.23(2H, m),
3.95(1H, d, J=11.33Hz), 3.57(1H, d,
J=11.33Hz), 3.25(1H, d, J=14.60Hz),
2.69-3.04(6H, m), 2.09(1H, T #),
1.45-1.74(4H, m)
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85 @C‘j 1.34 309.1 'H NMR(400MHz, CDCl5)3 ppm
o P 8.75(1H, dd, J=4.15, 1.64Hz),

8.04(1H, d, J=8.06Hz), 7.98(2H, d,
J=8.81Hz), 7.49(1H, d, J=8.81Hz),
7.31(1H, dd, J=8.31, 4.28Hz),
6.71(1H, T #4%),4.03(1H, d,
J=11.83Hz), 3.65(1H, d, J=12.09Hz),
3.25(1H, d, J=14.86Hz), 2.96(1H, d,
J=14.86Hz), 2.89(2H, t, J=7.55Hz),
2.69-2.84(2H, m), 2.07(1H, 7$4%),
1.98(1H, % #%), 1.57-1.73(2H, m),
1.44-1.55(1H, m)

N 116 313.1 1H NMR(400MHz, CDCl3)3 ppm
/@1):0 9.78(1H, %£4%), 7.19(1H, K%
S ), 6.99(1H, d, J=6.80Hz), 6.67(1H,

d, J=8.31Hz), 3.87(1H, d,
J=10.32Hz), 3.50(1H, d, J=11.08Hz),
3.46(2H, s), 3.21(1H, d, J=14.60Hz),
2.93(1H, d, J=15.11Hz), 2.87(2H, t,
J=7.68Hz), 2.65-2.81(2H, m),
2.04(1H, ®¥%%), 1.96(1H, L%
), 1.40-1.75(3H, m)
87 = 1.13 299.2 "TH NMR(500MHz, MeOD)& ppm
| Q 8.57-8.63(1H, m), 7.55-7.64(2H, m),
mJ\N 7.06-7.12(1H, m), 4.04(1H, dd,
J=9.92, 1.98Hz), 3.81(1H, dd,
J=10.07, 2.14Hz), 3.46-3.57(1H, m),
3.23(2H, d, ]=10.68Hz),
3.09-3.18(2H, m), 2.82-3.02(1H, m),
2.41(1H, 7F3$%),2.28-2.37(1H, m),
1.99-2.07(1H, m), 1.86-1.97(2H, m)
88 TN 1.26 342.1 TH NMR(500MHz, DMSO-dg)5 ppm
9.20(s, 1H), 8.64(s, 1H), 8.45-8.56(m,
J=4.58, 1.53Hz, 1H), 8.21-8.38(m,
NN J=7.63Hz, 1H), 7.62(s, 1H),
L 7.33-7.50(m, J=7.93, 4.88Hz, 1H),
3.75(dd, J=128.64, 9.92Hz, 2H),
2.95-3.14(m, 2H), 2.62-2.91(m, 4H),
2.06(s, 1H), 1.92(s, 1H), 1.42-1.70(m,
3H)
89 2.13 343.1 TH NMR(500MHz, DMSO-dg)6 ppm
8.81(s, 1H), 7.39(s, 1H), 6.97(s, 1H),
N 3.78(dd, J=130.16, 9.92Hz, 2H),
z)\s 2.95-3.15(m, 2H), 2.74-2.90(m, 2H),
2.61-2.72(m, J=7.78, 7.78Hz, 2H),
2.47-2.55(m, J=3.66, 1.83Hz, 3H),
2.33(s, 3H), 2.07(s, 1H), 1.85-2.01(m,
1H), 1.41-1.70(m, 3H)

86
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90

0.55

372.0

"H NMR(300MHz, DMSO-dg)3 ppm
9.98(1H, s), 8.92(1H, &4,
8.11(1H, d, J=1.83Hz), 7.48-7.53(1H,
m), 7.34-7.40(1H, m), 3.88(1H, d,
J=10.25Hz), 3.62(1H, d, J=10.25Hz),
3.02(2H, s), 2.74-2.83(2H, m),
2.66(2H, t, J=7.50Hz), 2.04(4H, s),
1.90(1H, 7%%'%), 1.58(3H, ¥
)

1.60

343.3

"H NMR(300MHz, DMSO-ds)8 ppm
7.61(1H, s), 7.47-7.53(1H, m),
7.16(1H, d, J=8.05Hz), 3.84-3.92(1H,
m), 3.62(1H, d, J=10.25Hz),
3.26-3.46(3H, m), 3.02(1H, s),
2.79(1H, d, J=6.95Hz), 2.65(2H, q,
J=7.32Hz), 2.01-2.20(1H, m),
1.93(2H, d, J=9.88Hz), 1.40-1.64(2H,
m), 1.15-1.28(3H, m), 1.00(1H, d,
J=6.59Hz)

92

0.45

279.1

"H NMR(500MHz, DMSO-D6)§ ppm
8.34-8.83(m, 1H), 6.96(s, 1H),
3.79(d, J=9.77Hz, 2H), 3.53(d,
J=9.77Hz, 2H), 2.89-3.06(m, 2H),
2.71-2.86(m, 2H), 2.60-2.70(m,
J=7.78, 7.78Hz, 2H), 2.29(s, 3H),
2.01(s, 1H), 1.90(d, J=13.43Hz, 2H),
1.35-1.65(m, 3H)

1.79

355.1

"H NMR(500MHz, DMSO-d¢)d ppm
8.74(s, 1H), 7.62-7.88(m, 1H),
3.83(d, J=10.07Hz, 1H), 3.63-3.76(m,
2H), 3.58(d, J=10.07Hz, 1H),
3.40-3.53(m, 2H), 2.96-3.10(m, 2H),
2.73-2.90(m, 2H), 2.58-2.72(m,
J=7.63, 7.63Hz, 2H), 2.06(s, 1H),
1.75-1.99(m, 5H), 1.43-1.69(m, 3H)

94

1.53

313.1

"H NMR(500MHz, MeOD)3 ppm
8.63(1H, d, J=7.02Hz), 7.55(1H, s),
7.19-7.23(1H, m), 4.27(1H, d,
J=10.68Hz), 4.06(1H, d, J=10.68Hz),
3.94(1H, d, J=14.95Hz),
3.76-3.83(1H, m), 3.54(1H, t,
J=11.90Hz), 3.36-3.48(3H, m),
2.64(1H, d, J=1.83Hz), 2.56(3H, s),
2.34-2.42(1H, m, J=10.15, 10.15,
3.66, 3.51Hz), 2.17(1H, dddd,
J=14.19, 9.46, 4.58, 4.43Hz),
1.97-2.11(2H, m)

[0673]

144




CN 102066384 B

R B

111/202 51

5 1)
Y5

R;

LCMS
RT

(%40

LCMS
BT
[M+H]*

"HNMR

95

0

0.63

260.2

1H NMR(400MHz, CDCl;)8 ppm
9.05(1H, % $4%),8.34(1H, s),
8.04(1H, dd, J=2.77, 1.26Hz),
8.00(1H, d, J=2.77Hz), 3.91(1H, d,
J=9.32Hz), 3.57(1H, d, J=9.57Hz),
3.31(1H, dd, J=14.98, 1.64Hz),
2.65-3.02(5H, m), 2.10-2.20(1H, m),
2.05-2.09(1H, m), 1.63-1.75(1H, m),
1.40-1.60(2H, m)

96

1.88

338.1

"H NMR(500MHz, DMSO-D6)3 ppm
8.85(s, 1H), 7.41-7.47(m, 4H),
7.28-7.35(m, 1H), 6.85(s, 1H),
3.83(d, J=9.77Hz, 1H), 3.57(d,
J=9.77Hz, 1H), 3.46-3.51(m, 3H),
3.00(s, 2H), 2.78(t, J=7.78Hz, 2H),
2.67(t, J=7.78Hz, 2H), 1.98-2.03(m,
1H), 1.85-1.93(m, 1H), 1.54-1.63(m,
J=8.16, 7.82, 7.82, 3.05Hz, 2H),
1.43-1.51(m, 1H)

97

1.57

313.1

"H NMR(500MHz, MeOD)3 ppm
8.61(1H, d, J=6.71Hz), 7.65(1H, d,
J=7.32Hz), 7.25(1H, t, J=7.02Hz),
4.32(1H, d, J=10.99Hz), 4.11(1H, d,
J=10.68Hz), 3.98(1H, dd, J=14.80,
1.68Hz), 3.82(1H, dd, J=14.95,
2.14Hz), 3.52-3.61(1H, m),
3.35-3.47(3H, m), 2.66-2.71(1H, m),
2.62(3H, s), 2.34-2.44(1H, m),
2.14-2.24(1H, m), 1.99-2.13(2H, m)

98

0.57

350.1

"H NMR(500MHz, DMSO-D6)3 ppm
8.64(s, 1H), 3.82(d, J=10.07Hz, 1H),
3.57(d, J=9.77Hz, 1H), 3.02(s, 2H),
2.97(s, 6H), 2.79(s, 2H), 2.67(t,
J=7.63Hz, 2H), 2.19(s, 3H), 2.04(s,
1H), 1.85-1.94(m, 1H), 1.58(s, 2H),
1.49(d, J=6.71Hz, 1H)

99

0.87

290.1

"H NMR(400MHz, MeOD)& ppm
8.20(1H, d, J=5.79Hz), 6.34(1H, d,
J=5.79Hz), 3.94-4.04(1H, m),
3.91(3H, s), 3.55-3.76(1H, m),
3.00-3.28(2H, m), 2.63-2.97(4H, m),
1.99-2.21(2H, m), 1.44-1.85(3H, m)

100

0.91

290.1

TH NMR(400MHz, MeOD)$ ppm
8.39(1H, s), 6.21(1H, d, J=6.04Hz),
3.98(1H, d, J=10.32Hz), 3.89(3H, s),
3.67(1H, d, J=10.32Hz),
3.01-3.24(2H, m), 2.65-2.97(4H, m),
1.96-2.17(2H, m), 1.43-1.81(3H, m)

[0674]
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101

1.18

260.1

'H NMR(400MHz, MeOD)5 ppm
8.56(2H, d, J=4.78Hz), 6.94-6.99(1H,
m), 3.98-4.04(1H, m), 3.78(1H, d,
J=10.32Hz), 3.45-3.52(1H, m),
3.35(1H, s), 3.15-3.22(2H, m),
3.05-3.12(2H, m), 2.22-2.38(2H, m),
1.95-2.03(1H, m), 1.80-1.92(2H, m)

102

2.19

343.4

"H NMR(500MHz, DMSO-dg)8 ppm
8.87(1H, ®#4%),7.06(1H, d,
J=7.63Hz), 6.91(1H, d, J=7.63Hz),
3.92(1H, d, J=10.07Hz), 3.66(1H, d,
J=10.07Hz), 3.03(2H, s),
2.72-2.85(2H, m), 2.64-2.70(2H, m),
2.51(3H, s), 2.35(3H, s), 2.07(1H, %
¥8) 191(1H, T84,
1.55-1.65(2H, m), 1.44-1.53(1H, m)

103

2.48

363.3

"H NMR(500MHz, DMSO-d¢)8 ppm
8.84(1H, 3% #%) 7.71(1H, d,
J=1.83Hz), 7.18(1H, s), 3.90(1H, d,
J=10.07Hz), 3.64(1H, d, J=10.07Hz),
3.03(2H, s), 2.72-2.85(2H, m),
2.66(2H, t, J=7.63Hz), 2.53(3H, s),
2.07(1H, %2%), 1.88-1.96(1H, m),
1.55-1.63(2H, m), 1.44-1.53(1H, m)

104

1.45

381.0

"H NMR(500MHz, DMSO-de)8 ppm
8.99(1H, F#4), 7.69(1H, d,
J=2.44Hz), 7.61(1H, d, J=8.55Hz),
7.01-7.34(2H, m), 3.89(1H, d,
J=10.07Hz), 3.64(1H, d, J=10.07Hz),
3.03(2H, d, J=2.44Hz), 2.72-2.86(2H,
m), 2.66(2H, t, J=7.78Hz), 2.07(1H,
%.%0%) 1.88-1.96(1H, m),
1.55-1.64(2H, m), 1.45-1.53(1H, m)

105

1.83

355.1

"H NMR(500MHz, DMSO-D6)3 ppm
8.57(s, 1H), 7.31(t, J=7.32Hz, 2H),
7.20-7.26(m, 3H), 7.08(s, 1H), 4.01(s,
2H), 3.78(d, J=9.77Hz, 1H), 3.53(d,
J=10.07Hz, 1H), 2.97(s, 2H),
2.70-2.78(m, 2H), 2.64(t, J=7.78Hz,
2H), 1.99(s, 1H), 1.81-1.90(m, 1H),
1.52-1.60(m, 2H), 1.41-1.49(m,
J=6.90, 2.90, 2.67, 2.48Hz, 1H)

106

0.71

274.2

1H NMR(400MHz, CDCl3)$ ppm
8.87(1H, &%), 8.23(1H,s),
7.88(1H, s), 3.85(1H, d, J=9.32Hz),
3.51(1H, d, J=9.32Hz), 3.27(1H, dd,
J=14.98, 1.64Hz), 2.60-2.97(5H, m),
2.37(3H, s), 2.06-2.16(1H, m,
J=13.25, 9.85, 3.46, 3.46, 3.46Hz),
1.99-2.05(1H, m), 1.57-1.70(1H, m),
1.36-1.54(2H, m)

[0675]
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107

N Br

Iei

N

0.93

338.1

1H NMR(400MHz, CDCl;)8 ppm
8.71(1H, %), 8.14(1H, d,
J=1.26Hz), 8.11(1H, d, J=1.26Hz),
3.92(1H, d, J=9.32Hz), 3.58(1H, d,
J=9.57Hz), 3.32(1H, dd, J=14.98,
1.89Hz), 2.68-3.03(5H, m),
2.04-2.19(2H, m), 1.63-1.75(1H, m,
J=14.01, 9.85, 4.31, 4.31Hz),
1.42-1.59(2H, m)

108

2.34

375.0

"TH NMR(500MHz, DMSO-D6)5 ppm
8.58(s, 1H), 7.98(d, J=8.24Hz, 2H),
7.51(s, 1H), 7.45(d, J=8.54Hz, 2H),
3.87(d, J=10.07Hz, 1H), 3.62(d,
J=9.77Hz, 1H), 3.04(s, 2H),
2.75-2.87(m, 2H), 2.68(t, =7.63Hz,
2H), 2.07(s, 1H), 1.92(s, 1H),
1.40-1.68(m, 3H)

109

0.73

279.3

"H NMR(400MHz, DMSO-D6)8 ppm
8.61(s, 1H), 6.54(d, J=1.01Hz, 1H),
3.80(d, J=10.07Hz, 1H), 3.54(d,
J=9.82Hz, 1H), 2.98(s, 2H),
2.70-2.81(m, 2H), 2.65(t, J=7.81Hz,
2H), 2.20(s, 3H), 1.95-2.05(m, 1H),
1.88(s, 1H), 1.50-1.61(m, 2H),
1.41-1.50(m, 1H)

110

1.76

3214

"H NMR(400MHz, DMSO-D6)8 ppm
8.24-8.82(m, 1H), 6.51(s, 1H),
3.83(d, J=9.57Hz, 1H), 3.57(d,
J=9.32Hz, 1H), 2.98(s, 2H),
2.70-2.82(m, 2H), 2.65(t, J=7.68Hz,
2H), 1.97-2.04(m, 1H), 1.88(s, 1H),
1.52-1.61(m, 2H), 1.46(dd, J=9.69,
2.90Hz, 1H), 1.24(s, 9H)

111

1.64

3123

"H NMR(400MHz, DMSO-d¢)3 ppm
8.55(s, 1H), 7.13(d, J=8.56Hz, 2H),
7.04(s, 1H), 6.86(d, J=8.56Hz, 2H),
3.92(s, 2H), 3.66-3.85(m, 4H),
3.45-3.60(m, J=10.07Hz, 1H), 2.95(s,
2H), 2.57-2.86(m, 4H), 1.98(s, 1H),
1.84(s, 1H), 1.31-1.66(m, 2H)

112

1.70

359.1

"H NMR(300MHz, DMSO-dg)3 ppm
8.83(1H, d, J=1.83Hz), 7.08(1H, d,
J=8.42Hz), 6.71(1H, d, J=8.05Hz),
3.87-3.94(1H, m), 3.85(3H, s),
3.65(1H, d, J=9.88Hz), 3.04(2H, s),
2.61-2.85(4H, m), 2.47(3H, s),
2.08(1H, d, J=2.20Hz), 1.82-1.99(1H,
m), 1.41-1.66(3H, m)

[0676]
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113 W 1.48 298.3 "H NMR(500MHz, DMSO-dg)8 ppm
| 12.09(s, 1H), 8.02(s, 1H), 7.63(d,
i J=7.32Hz, 1H), 7.33-7.36(m, 1H),
7.30(d, J=5.80Hz, 1H), 6.99(t,
J=7.02Hz, 1H), 3.82(d, J=8.24Hz,
1H), 3.57(s, TH), 3.00(s, 2H), 2.79(s,
2H), 2.67(s, 2H), 1.99-2.04(m, 1H),
1.93(s, 1H), 1.58(s, 2H), 1.47(s, 1H)
[0677]  ARIESLHEWH] 21 DB C-D 177 v2A% & 24 i U e ol & 1 L A B 3- (A AL
I ) AR -3- B RIS R 3 PRI E ).
[0678] % 3
[0679]
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114

2.06

344.3

TH NMR(400MHz, DMSO-dg)5 ppm 9.02(1H, s),
7.10(1H, s), 3.67-3.88(2H, m), 3.07-3.30(2H, m),
2.80-3.05(4H, m), 2.78(3H, s), 2.55(3H, ),
2.22(1H, % 3#4), 2.00(1H, d, J=12.09Hz),
1.55-1.88(3H, m)

115

1.19

260.3

"H NMR(400MHz, MeOD)$ ppm 8.70(1H, dd,
J=4.41, 1.39Hz), 7.51(1H, dd, J=8.81, 4.53Hz),
7.15(1H, d, J=7.81Hz), 4.03(1H, d, J=10.07Hz),
3.72(1H, d, J=10.07Hz), 3.14-3.26(1H, m),
3.03-3.14(1H, m), 2.85-2.99(2H, m),
2.69-2.84(2H, m), 2.00-2.26(2H, m),
1.51-1.87(3H, m)

116

0.73

290.3

"H NMR(400MHz, MeOD)3 ppm 6.99-7.12(2H,
m), 3.95-4.02(4H, m), 3.68(1H, d, J=10.07Hz),
3.20(1H, dd), 3.08(1H, dd), 2.84-2.95(2H, m),
2.69-2.84(2H, m), 1.99-2.21(2H, m),
1.47-1.87(3H, m)

117

"H NMR(400MHz, MeOD)5 ppm 8.71(1H, s),
8.33(1H, d, J=5.54Hz), 6.84(1H, 7 &%),
4.04(1H, d, J=10.32Hz), 3.73(1H, d, J=10.32Hz),
3.17-3.25(1H, m), 3.04-3.13(1H, m),
2.70-3.00(4H, m), 2.02-2.18(2H, m),
1.51-1.81(3H, m)

118

0.83

290.3

'H NMR(400MHz, CDCl5)5 ppm 8.48(1H, %%
i) 7.96(1H, %#%),7.71(1H, s), 3.91(1H, d,
J=9.32Hz), 3.87(3H, s), 3.57(1H, d, J=9.32Hz),
3.30(1H, d, J=14.86Hz), 2.62-3.03(5H, m),
2.09-2.21(1H, m), 2.08(1H, 7%,
1.61-1.78(1H, m), 1.39-1.60(2H, m)

[0681]

149

115/202 7T




CN 102066384 B

i

R B

5% 261
g

Ry

LCMS
RT

(a4h)

LCMS
BT
[M+H]"

"H NMR

119

N\ 0\
I$]

0.84

290.3

14 NMR(400MHz, CDCl3)8 ppm 8.56(1H, 7%
%, 7.96(1H, d, J=1.26Hz), 7.79(1H, d,
J=1.51Hz), 3.89(3H, s), 3.85(1H, s), 3.53(1H, d,
J=9.06Hz), 3.31(1H, d, J=14.86Hz), 2.65-3.04(5H,
m), 2.11-2.23(1H, m, J=9.85, 9.85, 6.74, 3.53Hz),
2.08(1H, % ¥4%),1.62-1.75(1H, m),
1.40-1.61(2H, m)

120

e

0.75

290.3

1 NMR (400MHz, CDCl3)s ppm 9.30(1H, %%
¥ 7.58(1H, d, J=3.02Hz), 7.52(1H, d,
J=3.02Hz), 3.92(3H, ), 3.88(1H, d, J=9.32Hz),
3.54(1H, d, J=9.32Hz), 3.28(1H, dd, J=14.86,
1.51Hz), 2.63-2.96(5H, m), 2.07-2.22(1H, m),
2.02(1H, %44%), 1.57-1.71(1H, m),
1.33-1.55(2H, m)

121

1.15

316.4

"H NMR(400MHz, MeOD)5 ppm 8.65(1H, d,
J=3.02Hz), 6.82(1H, 7% #'%), 4.02(1H, dd,
J=10.32, 3.02Hz), 3.71(1H, dd, J=10.32, 3.02Hz),
2.98-3.26(2H, m), 2.66-2.96(4H, m),
1.97-2.18(2H, m), 1.48-1.86(3H, m), 1.29(%9H, s)

1.73

309.3

TH NMR(400MHz, MeOD)5 ppm 8.99(1H, s),
7.90(1H, d, J=8.31Hz), 7.70(1H, d, J=8.31Hz),
7.57(1H, t, J=7.55Hz), 7.39(1H, t, J=7.55Hz),
7.30(1H, 345, 3.94(1H, d, J=9.82Hz),
3.63(1H, d, J=10.07Hz), 3.14-3.24(1H, m),
3.00-3.10(1H, m), 2.68-2.98(4H, m),
2.01-2.24(2H, m), 1.45-1.87(3H, m)

123

0.79

| 288.30

'H NMR(400MHz, MeOD-d,)d ppm 6.51(1H, &
#U%) 4.03(1H, d, J=10.32Hz), 3.71(1H, d,
J=10.32Hz), 3.12-3.24(1H, m), 3.01-3.12(1H, m),
2.72-3.00(4H, m), 2.52(3H, s), 2.33(3H, s),
1.98-2.20(2H, m), 1.51-1.87(3H, m)

124

0.72

274.30

"H NMR(400MHz, MeOD-d,)3 ppm 7.42(1H, d,
J=9.07Hz), 7.07(1H, d, J=8.06Hz), 4.02(1H, d,
J=10.07Hz), 3.71(1H, d, J=10.07Hz),
3.15-3.25(1H, m), 3.04-3.14(1H, m),
2.69-2.98(4H, m), 2.55(3H, s), 1.99-2.21(2H, m),
1.47-1.89(3H, m)

[0682]

[0683]
[0684]

[0685]
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2.06

329.11

"H NMR(500MHz, MeOD-d,)8 ppm
8.37(d, J=7.32Hz, 1H), 6.92(d,
J=2.75Hz, 1H), 6.65-6.75(m, 1H),
4.01(d, J=9.77Hz, 1H), 3.86-3.95(m,
3H), 3.70(d, J=9.77Hz, 1H), 3.26(d,
J=14.95Hz, 2H), 3.12(d, J=14.95Hz,
1H), 2.96(t, J=7.32Hz, 2H),
2.76-2.89(m, 2H), 2.06-2.26(m, 2H),
1.58-1.86(m, 3H)

126 7
\
5

0.56

260.30

"H NMR(400MHz, CDCl5)8 ppm
8.52(2H, d, J=4.78Hz), 6.83(1H, t,
J=4.78Hz), 3.94-4.10(2H, m),
3.87(1H, d, J=14.60Hz), 3.62(1H,
dd, J=14.48, 1.89Hz), 3.41-3.56(1H,
m), 3.29(2H, t, ]=8.44Hz),
3.04-3.18(1H, m), 2.27-2.50(2H, m),
1.88-2.06(2H, m), 1.71-1.87(1H, m)

127 —g(—}

0.88

294.20

'H NMR(400MHz, CDCl3)8 ppm
8.58(1H, %), 8.18(1H, s),
7.97(1H, s), 3.93(1H, d, J=9.32Hz),
3.58(1H, d, J=9.57Hz), 3.28(1H, dd,
J=14.86, 1.51Hz), 2.64-2.98(5H, m),
2.02-2.15(2H, m), 1.60-1.73(1H, m),
1.38-1.56(2H, m)

128 —%-(fm

0.86

294.20

'H NMR(400MHz, CDCl5)5 ppm
8.72(1H, %), 8.12(1H, d,
J=0.76Hz), 8.06(1H, d; J=1.26Hz),
3.93(1H, d, J=9.32Hz), 3.59(1H, d,
J=9.32Hz), 3.32(1H, dd, J=14.98,
1.38Hz), 2.68-3.02(5H, m),
2.05-2.21(2H, m), 1.64-1.76(1H, m),
1.42-1.59(2H, m). M.P. 185-8°C

129

2.04

385.28

"H NMR(500MHz, DMSO-D¢)3
ppm 8.48(s, 1H), 7.58(d, J=8.24Hz,
2H), 6.98(d, J=8.55Hz, 2H),
3.73-3.87(m, 4H), 3.56(d, J=9.16Hz,
1H), 3.00(s, 2H), 2.72-2.87(m, 2H),
2.61-2.72(m, J=7.63, 7.63Hz, 2H),
2.38(s, 3H), 2.03(s, 1H), 1.91(s, 1H),
1.37-1.70(m, 3H)

130 —0Q

1.10

368.20

'H NMR (400MHz, CDCl3)8 ppm
8.97(1H, 3 #%),7.67(1H, s),
3.94(3H, s), 3.89(1H, d, J=9.57Hz),
3.55(1H, d, J=9.57Hz), 3.28(1H, dd,
J=14.86, 1.76Hz), 2.63-2.95(5H, m),
2.08-2.19(1H, m), 1.99-2.06(1H, m),
1.60-1.70(1H, m, J=14.01, 9.85,
431, 4.31Hz), 1.35-1.55(2H, m)
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131 =N 1.19 33630 | "H NMR(400MHz, CDCI)5 ppm

§-<:/)—© 9.06(1H, % 34#), 8.52(1H, d,

N J=1.51Hz), 8.44(1H, d, J=1.26Hz),

7.89-7.93(2H, m), 7.40-7.47(2H, m),
7.33-7.39(1H, m), 3.94(1H, d,
J=9.32Hz), 3.60(1H, d, J=9.32Hz),
3.34(1H, dd, J=14.86, 1.76Hz),
2.69-3.05(5H, m), 2.13-2.23(1H, m),
2.07-2.12(1H, m), 1.65-1.76(1H, m),
1.44-1.60(2H, m)
132 Ci 135 33223 | TH NMR(500MHz, DMSO-D6)3
ppm 12.40(s, 1H), 7.95(s, 1H),
7.30(d, J=8.24Hz, 1H), 7.22(t,
J=7.78Hz, 2H), 6.97(d, J=7.02Hz,
1H), 3.79(d, J=6.71Hz, 1H), 3.53,
1H), 3.18(d, J=4.58Hz, 3H), 3.00(s,
2H), 2.79(d, J=2.14Hz, 2H), 2.74(s,
1H), 2.66(d, J=7.93Hz, 3H),
1.96-2.04(m, 2H), 1.91(s, 1H),
1.59(s, 3H), 1.46(s, 1H)
133 5 1.94 378.16 | 'H NMR(500MHz, DMSO-D6)3

% ppm 12.22(s, 1H), 8.32(s, 1H),
N Br 8.01(s, 1H), 7.58(d, J=8.24Hz, 1H),
N
H
e

7.55(s, 1H), 7.08-7.14(m, 1H),
3.82(d, J=9.77Hz, 1H), 3.56(d,
J=9.16Hz, 1H), 2.96-3.04(m, 2H),
2.73-2.82(m, 2H), 2.67(t, J=7.48Hz,
2H), 2.00-2.05(m, 1H), 1.91(s, 1H),
1.54-1.63(m, 2H), 1.45(s, 1H)
1.86 332.16 | "H NMR(500MHz, DMSO-D6)3
ppm 12.22(s, 1H), 8.00¢s, 1H),
7.63(d, J=8.55Hz, 1H), 7.40(s, 1H),
7.00(d, J=7.93Hz, 1H), 3.82(d,
J=9.46Hz, 1H), 3.56(d, J=9.16Hz,
1H), 3.00(s, 2H), 2.78(s, 2H), 2.67(t,
J=7.32Hz, 2H), 2.02(s, 1H), 1.91(s,
1H), 1.58(s, 2H), 1.45(s, 1H)
v 1.51 32828 | '"H NMR(500MHz, DMSO-D6)5

7 ppm 11.88(s, 2H), 8.01(s, 1H),
N, P 7.48(d, 1=8.55Hz, 2H), 6.73(s, 2H),

N 0 6.62(dd, J=8.70, 1.68Hz, 2H),
3.77-3.83(m, 7TH), 3.55(d, J=8.85Hz,
2H), 2.97-3.05(m, 4H), 2.80(s, 3H),
2.65-2.72(m, 4H), 1.98-2.04(m, 3H),
1.92(s, 2H), 1.60(d, J=2.14Hz, 2H),
1.59(s, 2H), 1.47(s, 2H)

134

Cl

135

[0687]
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136 3 f” . 0.91 338.20 | 11 NMR(400MHz, CDCl3)8 ppm
}q_/)‘ 8.69(1H, #¥#%), 8.12(1H, d,

J=1.51Hz), 8.08(1H, d, J=1.26Hz),
3.91(1H, d, J=9.57Hz), 3.57(1H, d,
J=9.32Hz), 3.29(1H, dd, J=14.86,
1.51Hz), 2.62-3.01(5H, m),
2.01-2.18(2H, m), 1.61-1.76(1H, m),
1.39-1.59(2H, m)

137 =N 077 | 27430 | 'H NMR (400MHz, CDCI5)5 ppm
§—<-J—— 8.92(1H, R %4), 827(1H, s),
N 7.92(1H, s), 3.90(1H, d, J=9.32Hz),

3.56(1H, d, J=9.32Hz), 3.32(1H, dd,
J=14.86, 1.76Hz), 2.67-3.02(SH, m),
2.42(3H, 5), 2.10-2.21(1H, m,
1=13.17, 9.84, 3.49, 3.49, 3.49Hz),
2.04-2.10(1H, m), 1.64-1.74(1H, m),
1.39-1.59(2H, m)
138 N =N 0.84 337.40 | 'H NMR(400MHz, McOD-d;)d ppm
—§<\: )—@ 9.39(1H, s), 8.57-8.73(2H, m),
N $.52(1H, d, J=5.79Hz), 7.56(1H, dd,
1=8.06, 5.04Hz), 6.54-7.00(1H, m),
4.11(1H, d, J=10.32Hz), 3.79(1H, d,
J=10.58Hz), 3.02-3.29(2H, m),
2.72-3.02(4H, m), 2.01-2.25(2H, m),
1.47-1.89(3H, m)
139 > 115 30930 | '"H NMR(500MHz, MeOD-d;)5 ppm
J:j@ 8.07(1H, d, J=8.85Hz), 7.88(1H, d,
SN J=8.24Hz), 7.75(1H, d, J=7.93Hz),
7.56-7.66(1H, m), 7.39(1H, t,
J=7.48Hz), 7.06(1H, d, J=8.85Hz),
4.09(1H, d, J=10.07Hz), 3.78(1H, d,
J=10.07Hz), 3.27(1H, d,
J=14.95Hz), 3.06-3.18(1H, m),
2.93-3.01(2H, m), 2.75-2.93(2H, m),
2.07-2.29(2H, m), 1.57-1.88(3H, m)
120 _ F 126 32730 | "H NMR(500MHz, McOD-ds)3 ppm
Jf\/[@/ 8.05(1H, d, J=8.85Hz), 7.92(1H, dd,
Sy 1=9.00, 5.34Hz), 7.35-7.49(2H, m),
7.08(1H, d, J=8.24Hz), 4.09(1H, d,
J=10.07Hz), 3.78(1H, d,
J=10.07Hz), 3.22-3.30(1H, m),
3.09-3.18(1H, m), 2.91-3.04(2H, m),
2.71-2.91(2H, m), 2.06-2.30(2H, m),
' 1.56-1.90(3H, m)
141 Ni>_ 0.80 33940 | "H NMR(400MHz, MeOD-dg)3 ppm
/ Br

8.58(2H, s), 3.99(1H, d, J=10.07Hz),
3.69(1H, d, J=10.07Hz),

3.16-3.24(1H, m), 3.03-3.12(1H, m),
2.85-2.95(2H, m), 2.70-2.85(2H, m),
1.96-2.21(2H, m), 1.42-1.87(3H, m)

[0688]
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142

0.80

294.40

'H NMR(400MHz, MeOD-d,)§ ppm
8.54(1H, d, J=1.01Hz), 6.83(1H, #
$1£), 4.04(1H, d, J=10.32Hz),
3.73(1H, d, J=10.32Hz),
3.04-3.25(2H, m), 2.69-2.97(4H, m),
1.96-2.18(2H, m), 1.43-1.84(3H, m)

143

1.60

330.28

"H NMR(500MHz, DMSO-D6)3
ppm 11.95(s, 1H), 7.54(s, 1H),
7.35(s, 1H), 7.22(s, 1H), 7.04(s, 1H),
6.09(s, 1H), 3.66(s, 1H), 3.39(d,
J=7.02Hz, 1H), 3.04(s, 1H), 2.99(s,
1H), 2.84(s, 2H), 2.67(s, 3H), 2.02(s,
1H), 1.92(s, 1H), 1.59(s, 2H), 1.51(s,
1H)

144

1.00

326.30

"H NMR(400MHz, MeOD-d,)§ ppm
8.47(1H, s), 7.30-7.79(1H, m),
6.28(1H, F#4), 4.02(1H, d,
J=10.32Hz), 3.71(1H, d,
J=10.32Hz), 3.16-3.25(1H, m),
3.04-3.13(1H, m), 2.85-2.99(2H, m),
2.70-2.86(2H, m), 1.94-2.20(2H, m),
1.49-1.84(3H, m). M.P. 185-90°C

145

1.16

344.30

"H NMR(400MHz, MeOD-d,)3 ppm
7.06(1H, s), 3.96(1H, d, J=9.82Hz),
3.65(1H, d, J=10.07Hz),
3.18-3.26(1H, m), 3.05-3.13(1H, m),
2.87-2.98(2H, m), 2.70-2.86(5H, m),
2.573H, s), 2.03-2.20(2H, m),
1.51-1.85(3H, m)

146

1.20

309.30

"H NMR(400MHz, MeOD-d,)$ ppm
8.46(1H, d, J=8.31Hz), 8.06(1H, d,
J=6.04Hz), 7.58-7.78(2H, m),
7.51(1H, td, J=7.68, 1.26Hz),
7.25(1H, d, J=6.04Hz), 3.99(1H, d,
J=9.82Hz), 3.67(1H, d, J]=9.82Hz),
3.23(1H, s), 3.04-3.13(1H, m),
2.89-2.99(2H, m), 2.71-2.88(2H, m),
2.04-2.27(2H, m), 1.46-1.85(3H, m)

147

0.98

310.30

TH NMR(400MHz, MeOD-d,)3 ppm
8.72(1H, s), 8.46(1H, d, J=7.81Hz),
7.72-7.88(2H, m), 7.56(1H, ddd,
J=8.25, 6.86, 1.26Hz), 4.11(1H, d,
J=10.32Hz), 3.80(1H, d,
J=10.32Hz), 3.09-3.17(1H, m),
2.97(2H, t, J=7.43Hz), 2.76-2.89(2H,
m), 2.04-2.26(2H, m), 1.50-1.87(3H,
m)

[0689]
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148

0.81

285.30

TH NMR(400MHz, MeOD-d,)8 ppm
8.64(1H, d, J=1.26Hz), 8.28(1H, d,
J=1.26Hz), 4.19(1H, d, J=10.83Hz),
3.97(1H, d, J=11.08Hz), 3.86(1H,
dd, J=14.60, 1.51Hz), 3.72(1H, dd,
J=14.86, 2.52Hz), 3.44-3.56(1H, m),
3.31-3.43(3H, m), 2.49-2.58(1H, m),
2.28-2.42(1H, m, J=13.53, 10.07,
3.56, 3.56, 3.27Hz), 1.91-2.18(3H,
m)

149 N=— /
)

0.73

290.30

"H NMR(400MHz, MeOD-d,)$ ppm
8.28(2H, s), 3.95(1H, d, J=9.82Hz),
3.86(3H, s), 3.65(1H, d, J=9.82Hz),
3.15-3.24(1H, m), 3.03-3.11(1H, m),
2.68-2.96(4H, m), 1.97-2.19(2H, m),
1.49-1.85(3H, m)

150

0.90

320.40

"H NMR(400MHz, MeOD-d,)3 ppm
5.87(1H, ¥4, 3.99(1H, d,
J=10.32Hz), 3.92(3H, s), 3.88(3H,
s), 3.67(1H, d, J=10.32Hz),
3.14-3.22(1H, m), 3.01-3.10(1H, m),
2.70-2.94(4H, m), 1.98-2.16(2H, m),
1.51-1.82(3H, m)

1.15

366.30

"H NMR(400MHz, MeOD-d,)8 ppm
8.74(2H, s), 7.53(2H, d, J=8.81Hz),
7.02(2H, d, ]=8.81Hz), 4.01(1H, d,
J=10.07Hz), 3.81(3H, s), 3.71(1H, d,
J=10.07Hz), 3.26(1H, s),
3.08-3.18(1H, m), 2.73-3.03(4H, m),
2.16(2H, %¥'%¥), 1.51-1.90(3H, m)

152

1.27

350.40

TH NMR (400MHz, MeOD-d,)3 ppm
8.78(2H, s), 7.27-7.47(3H, m),
7.20(1H, d, J=7.30Hz), 4.02(1H, d,
J=10.07Hz), 3.71(1H, d,
J=10.07Hz), 3.24(1H, d,
J=15.11Hz), 3.03-3.14(1H, m),
2.70-3.00(4H, m), 2.40(3H, s),
2.03-2.22(2H, m), 1.53-1.84(3H, m)

153

2.13

362.28

TH NMR(400MHz, MeOD-d,)3 ppm
8.37(1H, s), 8.24(1H, dd, J=7.55,
1.51Hz), 7.88(1H, s), 7.19-7.44(3H,
m), 4.02(1H, d, J=10.07Hz),
3.71(1H, d, J=10.07Hz), 3.24(1H, d,
J=16.87Hz), 3.05-3.12(1H, m),
2.70-2.99(8H, m), 2.05-2.21(2H, m),
1.48-1.84(3H, m)

154 Br

0.57

339.10

TH NMR(500MHz, MeOD-d,)3 ppm
8.07(d, J=5.49Hz, 1H), 7.47-7.71(m,
1H), 7.13-7.34(m, 1H), 3.91-4.06(m,
1H), 3.56-3.73(m, 1H), 3.14-3.24(m,
1H), 3.02-3.14(m, 1H), 2.73-3.01(m,
4H), 1.98-2.21(m, 2H), 1.58-1.85(m,
3H)

[0690]
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0.64

339.04

"H NMR(500MHz, MeOD-d,)8 ppm
7.45-7.58(m, 1H), 7.04-7.16(m, 1H),
6.90(d, J=7.32Hz, 1H), 3.95-4.09(m,
1H), 3.67-3.77(m, 1H), 3.18-3.28(m,
1H), 3.07-3.17(m, 1H), 2.76-3.05(m,
4H), 2.04-2.22(m, 2H), 1.50-1.89(m,
3H)

156

1.47

388.40

"H NMR(500MHz, MeOD-d4)8 ppm
7.96-8.03(1H, m), 7.88-7.95(1H, m),
7.75-7.84(1H, m), 7.61-7.73(1H, m),
7.06(1H, d, J=8.55Hz),
4.01-4.11(1H, m), 3.69-3.82(1H, m),
3.20-3.29(1H, m), 3.09-3.19(1H, m),
2.76-3.02(4H, m), 2.09-2.23(2H, m),
1.58-1.87(3H, m)

157

1.33

323.50

"H NMR(500MHz, MeOD-d,;)$ ppm
7.99(1H, d, J=8.55Hz), 7.77(1H, d,
J=8.55Hz), 7.41-7.57(2H, m),
7.02(1H, d, J=8.55Hz), 4.08(1H, d,
J=9.77Hz), 3.76(1H, d, J=9.77Hz),
3.26(1H, d, J=14.95Hz),
3.08-3.17(1H, m), 2.78-3.02(4H, m),
2.49(3H, s), 2.08-2.31(2H, m),
1.54-1.89(3H, m)

158

316.16

"H NMR(500MHz, DMSO-D6)3
ppm 12.36(s, 1H), 7.98(s, 1H),
7.19-7.27(m, 1H), 7.15(d, J=8.24Hz,
1H), 6.64-6.71(m, 1H), 3.80(d,
J=7.63Hz, 1H), 3.54(s, 1H),
2.95-3.04(m, 2H), 2.78(s, 2H),
2.66(s, 2H), 2.01(s, 1H), 1.93(s, 1H),
1.58(s, 2H), 1.46(s, 1H)

159

1.40

316.16

"H NMR(500MHz, DMSO-D6)3
ppm 12.20(s, 1H), 7.98(s, 1H),
7.38(dd, J=8.55, 3.36Hz, 1H),
7.32(d, J=8.55Hz, 1H), 7.18(t,
J=8.85Hz, 1H), 3.81(d, J=8.85Hz,
1H), 3.55(d, J=8.55Hz, 1H),
2.97-3.05(m, 2H), 2.79(s, 2H),
2.68(t, J=7.32Hz, 3H), 2.02(s, 1H),
1.92(s, 1H), 1.59(d, J=6.41Hz, 2H),
1.47(d, J=8.85Hz, 1H)

160

0.83

260.27

"H NMR(400MHz, MeOD)$ ppm
8.89(1H, % -#4%), 8.80(1H, d,
J=5.79Hz), 7.53(1H, ¥ #i%),
3.91(1H, d, J=10.83Hz), 3.60(1H, d,
J=10.83Hz), 3.16-3.25(1H, m),
3.02-3.12(1H, m), 2.68-2.99(4H, m),
1.94-2.17(2H, m), 1.53-1.83(3H, m)

[0691]
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161

1.55

328.21

"H NMR(400MHz, MeOD-d4)$ ppm
8.35(1H, s), 4.01(1H, d, J=10.07Hz),
3.70(1H, d, J=10.07Hz),
3.20-3.27(1H, m), 3.05-3.13(1H, m),
2.69-2.99(4H, m), 2.34(3H, s),
2.29(3H, s), 2.01-2.22(2H, m),
1.51-1.83(3H, m)

162

1.85

354.25

TH NMR(500MHz, DMSQ-D6)8
ppm 11.75-12.09(m, J=14.95Hz,
1H), 7.62(d, J=7.93Hz, 2H),
7.38-7.54(m, J=10.99Hz, 1H),
6.95(d, J=6.71Hz, 2H), 6.13(s, 1H),
3.76-3.83(m, 4H), 3.74(s, 1H),
3.38(d, J=2.75Hz, 1H), 2.98(s, 1H),
2.82(s, 2H), 2.62-2.71(m, 2H),
2.00(s, 1H), 1.92(s, 1H), 1.58(s, 2H),
1.50(s, 1H)

, 163

2.09

366.17

TH NMR(500MHz, DMSO-D6)3
ppm 12.54(s, 1H), 8.05(s, 1H),
7.97(s, 1H), 7.52-7.60(m, 2H),
3.82(s, 1H), 3.58(s, 1H), 3.01(s, 2H),
2.78(s, 2H), 2.64-2.70(m, 2H),
1.99-2.05(m, 1H), 1.92(s, 1H),
1.58(s, 2H), 1.47(s, 1H)

164

2.12

366.17

TH NMR(500MHz, DMSO-D6)8
ppm 12.54(s, 1H), 8.03(s, 1H),
7.85(d, J=8.24Hz, 1H), 7.70(s, 1H),
7.26(d, J=8.24Hz, 1H), 3.83(d,
J=9.46Hz, 1H), 3.57(d, J=8.85Hz,
1H), 2.97-3.05(m, 2H), 2.79(s, 2H),
2.67(t, J=7.48Hz, 2H), 2.03(d,
J=2.44Hz, 11), 1.92(s, 1H), 1.59(d,
J=5.80Hz, 2H), 1.46(s, 1H)

165

1.24

298.16

"H NMR(500MHz, DMSO-D6)3
ppm 12.07(s, 1H), 8.02(s, 1H),
7.63(d, J=7.63Hz, 1H), 7.27-7.36(m,
2H), 6.99(t, ]=7.32Hz, 1H), 3.82(d,
)=9.46Hz, 1H), 3.56(d, ]=8.85Hz,
1H), 3.00(s, 2H), 2.79(s, 2H), 2.67(,
J=6.87Hz, 2H), 2.02(d, J=2.75Hz,
1H), 1.93(s, 1H), 1.58(s, 2H), 1.47(s,
1H)

166

2'1,/

\2/

éz
_©

366.30

TH NMR(500MHz, MeOD-d,)8 ppm
8.53(1H, d, J=5.19Hz),
8.02-8.15(2H, m), 7.39(1H, d,
J=5.19Hz), 7.01-7.11(2H, m),
4.06(1H, d, J=10.07Hz), 3.89(3H, s),
3.74(1H, d, J=10.07Hz), 3.28(1H, d,
J=14.95Hz), 3.13(1H, d,
J=14.95Hz), 2.73-3.02(4H, m),
2.07-2.25(2H, m), 1.54-1.86(3H, m)

[0692]
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1.25

344.40

"H NMR(500MHz, MeOD-d,;)$ ppm
8.48(1H, s), 4.05(1H, d, J=10.07Hz),
3.74(1H, d, J=10.07Hz), 3.26(1H, s),
3.14(1H, d, J=14.65Hz),
2.76-3.02(4H, m), 2.59(3H, s),
2.46(3H, s), 2.09-2.23(2H, m),
1.57-1.89(3H, m)

168

1.73

390.20

"H NMR(500MHz, MeOD-d4)3 ppm
9.27(1H, s), 8.14(1H, d, J=2.14Hz),
7.93(1H, dd, J=8.85, 1.83Hz),
7.78(1H, d, J=8.85Hz), 4.11(1H, d,
J=10.07Hz), 3.80(1H, d,
J=10.07Hz), 3.28(1H, s), 3.15(1H, d,
J=14.95Hz), 2.78-3.02(4H, m),
2.05-2.25(2H, m), 1.52-1.88(3H, m)

0.71

260.40

"H NMR(500MHz, MeOD-d,)6 ppm
8.73(1H, s), 8.59(2H, 3 $%),
3.86(1H, d, J=9.77Hz), 3.56(1H, d,
J=9.77Hz), 3.18-3.26(1H, m),
3.05-3.12(1H, m), 2.72-2.99(4H, m),
2.17(1H, %), 2.01(1H, £ £
%), 1.54-1.86(3H, m)

170

0.78

290.30

"H NMR (400MHz, CDCl:)8 ppm
8.57(1H, 724, 7.97(1H, d,
J=1.51Hz), 7.80(1H, d, J=1.26Hz),
3.90(3H, s), 3.87(1H, d, J=9.06Hz),
3.54(1H, d, J=9.06Hz), 3.32(1H, dd,
)J=14.86, 1.76Hz), 2.69-3.04(5H, m),
2.13-2.23(1H, m), 2.06-2.11(1H, m),
1.63-1.76(1H, m), 1.41-1.61(2H, m)

171

1.06

368.40

"H NMR(400MHz, MeOD-d,)3 ppm
3.99(1H, d, J=10.07Hz), 3.68(1H, d,
J=10.07Hz), 3.15-3.24(1H, m),
3.02-3.10(1H, m), 2.68-2.96(4H, m),
2.53(6H, s), 2.02-2.19(2H, m),
1.46-1.83(3H, m)

172

0.89

304.25

"H NMR(400MHz, MeOD-d4)5 ppm
6.22(1H, s), 3.99(1H, d, J=10.07Hz),
3.89(3H, s), 3.67(1H, d, J=10.07Hz),
3.15-3.25(1H, m), 3.00-3.11(1H, m),
2.67-2.97(4H, m), 2.32(3H, s),

2.00-2.19(2H, m), 1.42-1.83(3H, m)

173

1.07

37117

"H NMR(500MHz, DMSO-D6)3
ppm 8.57(s, 1H), 7.46-7.54(m, 6H),
7.31(t, J=7.93Hz, 2H), 6.87(dd,
J=8.24, 2.44Hz, 2H), 3.87(d,
J=9.77Hz, 2H), 3.82(s, 6H), 3.61(d,
J=9.77Hz, 2H), 3.03(s, 4H),
2.75-2.84(m, 4H), 2.68(t, J=7.63Hz,
4H), 2.06(s, 2H), 1.93(s, 2H),
1.56-1.64(m, 4H), 1.50(dd, J=9.46,
2.44Hz, 2H)

[0693]
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174 S

Cl

1.32

363.44

"H NMR(500MHz, DMSO-dg)d ppm
8.73-8.93(m, 1H), 7.73(s, 1H),
7.20(s, 1H), 3.91(d, J=9.77Hz, 1H),
3.66(d, J=10.07THz, 1H), 3.05(s, 2H),
2.74-2.89(m, 1H), 2.68(t, J=7.63Hz,
1H), 2.54(s, 3H), 2.09(F. %%, 2H),
1.83-1.98(m, 1H), 1.42-1.69(m, 2H)

175

0.40

274.26

"H NMR(400MHz, MeOD-d4)8 ppm
8.36(1H, d, J=5.04Hz), 6.82(1H, d,
J=5.04Hz), 3.98(1H, d, J=10.07Hz),
3.67(1H, d, J=10.07Hz),
3.17-3.25(1H, m), 3.03-3.10(1H, m),
2.70-2.96(4H, m), 2.41(3H, s),
1.98-2.22(2H, m), 1.44-1.87(3H, m)

176

0.72

288.25

"H NMR(400MHz, MeOD-d,)3 ppm
6.72(1H, s), 3.98(1H, d, J=10.07Hz),
3.67(1H, d, J=9.82Hz),
3.18-3.24(1H, m), 3.02-3.12(1H, m),
2.65-2.96(4H, m), 2.36(6H, s),
2.02-2.21(2H, m), 1.45-1.83(3H, m)

177 N=

2.13

362.28

"H NMR(400MHz, MeOD-d4)3 ppm
8.37(1H, s), 8.24(1H, dd, J=7.55,
1.51Hz), 7.88(1H, s), 7.19-7.44(3H,
m), 4.02(1H, d, J=10.07Hz),
3.71(1H, d, J=10.07Hz), 3.24(1H, d,
J=16.87Hz), 3.05-3.12(1H, m),
2.70-2.99(8H, m), 2.05-2.21(2H, m),
1.48-1.84(3H, m)

178 O—

1.31

370.18

"H NMR(400MHz, MeOD-d,)8 ppm
8.32(1H, s), 3.94-4.03(4H, m),
3.68(1H, d, J=10.07Hz),
3.15-3.26(1H, m), 3.01-3.12(1H, m),
2.68-2.96(4H, m), 2.01-2.16(2H, m),
1.51-1.84(3H, m)

179

1.87

353.28

TH NMR(500MHz, MeOD-d,)3 ppm
7.83(1H, s), 7.63-7.76(1H, m),
7.19(1H, dd, J=9.00, 2.90Hz),
7.09(1H, d, J=2.75Hz),
3.93-4.02(1H, m), 3.84-3.93(3H, m),
3.69(1H, d, J=9.77Hz), 3.26(1H, d,
J=14.65Hz), 3.11(1H, d,
J=14.95Hz), 2.70-3.01(4H, m),
2.393H, s), 2.06-2.27(2H, m),
1.57-1.85(3H, m)

180

1.94

350.30

"H NMR(400MHz, MeOD-d,)3 ppm
7.91-8.15(2H, m), 7.38-7.53(3H, m),
7.31(1H, s), 4.02(1H, d, J=10.07Hz),
3.70(1H, d, J=10.07Hz),
3.17-3.26(1H, m), 3.02-3.14(1H, m),
2.66-2.98(4H, m), 2.48(3H, s),
2.03-2.20(2H, m), 1.49-1.83(3H, m)

[0694]
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181

1.17

336.40

"H NMR(400MHz, MeOD-d4)8
ppm 8.55(1H, d, J=5.29Hz),
8.08(2H, dd, J=6.67, 2.90Hz),
7.44-7.53(3H, m), 7.40(1H, d,
J=5.29Hz), 4.01(1H, d, J=10.07Hz),
3.70(1H, d, J=10.07Hz),
3.20-3.28(1H, m), 3.04-3.14(1H, m),
2.67-2.99(4H, m), 2.05-2.24(2H, m),
1.49-1.85(3H, m)

182

0.42

289.22

"H NMR(400MHz, MeOD-d4)5 ppm
4.02(1H, d, J=10.32Hz), 3.71(1H, d,
J=10.32Hz), 3.23(1H, d,
J=15.36Hz), 3.03-3.13(1H, m),
2.69-2.98(4H, m), 2.54(3H, s),
2.48(3H, s), 2.01-2.21(2H, m),
1.41-1.85(3H, m)

183

/Z
AN
-n

Iz

382.19

TH NMR(500MHz, DMSO-D6)s
ppm 12.37(s, 1H), 8.01(s, 1H),
7.53(s, 1H), 7.45(d, J=9.16Hz, 1H),
7.28(d, J=8.85Hz, 1H), 3.82(d,
J=9.16Hz, 1H), 3.57(d, J=9.46Hz,
1H), 3.00(s, 2H), 2.78(s, 2H), 2.67(t,
J=7.48Hz, 2H), 1.96-2.04(m, 1H),
1.91(d, J=8.85Hz, 1H), 1.55-1.63(m,
2H), 1.47(d, J=7.02Hz, 1H)

184

0.75

274.30

IH NMR(400MHz, CDCl3)8 ppm
9.08(1H, T #%), 8.12(1H, s),
7.85(1H, s), 3.89(1H, d, J=9.32Hz),
3.55(1H, d, ]=9.32Hz), 3.28(1H, dd,
J=14.86, 1.26Hz), 2.62-2.97(5H, m),
2.35(3H, s), 2.06-2.17(1H, m,
J=13.13, 9.82, 3.53, 3.38, 3.38Hz),
2.04(1H, %), 1.59-1.73(1H,
m), 1.37-1.57(2H, m)

185

0.75

274.30

TH NMR (400MHz, CDCl3)8 ppm
9.29(1H, % #%),7.90(2H, %%
4%, 3.90(1H, d, J=9.32Hz), 3.55(1H,
d, J=9.06Hz), 3.35(1H, d,
J=14.86Hz), 2.65-3.08(5H, m),
2.56(3H, s), 2.12-2.27(1H, m),
2.08(1H, % %), 1.62-1.77(1H,
m), 1.38-1.61(2H, m)

186

0.79

288.30

1H NMR(400MHz, CDCl3)5 ppm
9.16(1H, % ¥%), 7.78(1H, s),
3.88(1H, d, J=9.06Hz), 3.53(1H, d,
J=9.32Hz), 3.34(1H, dd, J=14.86,
2.01Hz), 2.64-3.07(5H, m), 2.55(3H,
s), 2.38(3H, ), 2.14-2.25(1H, m),
2.04-2.11(1H, m), 1.68(1H, dddd,
J=13.94, 9.66, 4.53, 4.34Hz),
1.41-1.61(2H, m)

[0695]
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187 s
z/\\j\

0.58

293.06

"H NMR(500MHz, DMSO-ds)d ppm
3.73-3.87(m, 1H), 3.47-3.58(m, 1H),
2.98(s, 2H), 2.71-2.85(m, 2H),
2.65(t, J=7.78Hz, 2H), 2.18(s, 3H),
2.11(s, 3H), 2.00(F, %%, 1H),
1.80-1.96(m, 1H), 1.57(dd, J=8.24,
2.75Hz, 3H)

188 és’ _N
o
HN~N

0.86

325.20

"H NMR(500MHz, DMSO-dg)8 ppm
8.07(d, J=7.32Hz, 2H), 7.42(d,
J=7.63Hz, 3H), 3.87(s, 1H),
3.55-3.70(m, 1H), 3.02(s, 2H),
2.72-2.88(m, 2H), 2.68(s, 2H),
1.98-2.10(m, 1H), 1.81-1.97(m, 1H),
1.40-1.68(m, 3H)

189

1.04

355.24

"H NMR (500MHz, DMSO-d¢)3 ppm
7.36-7.47(m, 3H), 7.24-7.34(m, 2H),
3.84(d, J=10.07Hz, 1H), 3.58(d,
J=9.77Hz, 1H), 3.01(s, 2H),
2.71-2.87(m, 2H), 2.66(t, J=7.63Hz,
2H), 2.32(s, 3H), 2.04(F &%, 1H),
1.83-1.98(m, 1H), 1.43-1.64(m, 3H)

190 f\
'Zi \N/N\

0.26

262.11

TH NMR(500MHz, DMSO-ds)d ppm
7.43(F 4%, 1H), 5.56-5.76(m, 1H),
3.58-3.83(m, 4H), 3.37-3.52(m, 1H),
2.94(s, 2H), 2.68-2.88(m, 2H),
2.60-2.68(m, 2H), 1.94(F 4%, 2H),
1.37-1.65(m, 3H)

191 N=

1.65

350.30

"H NMR(400MHz, MeOD)3 ppm
8.43(1H, s), 7.58(2H, dd, J=7.55,
1.76Hz), 7.39-7.52(3H, m), 3.96(1H,
d, J=10.07Hz), 3.66(1H, d,
J=9.82Hz), 3.25(1H, d, J=16.12Hz),
3.05-3.14(1H, m), 2.88-2.98(2H, m),
2.68-2.87(2H, m), 2.24(3H, s),
2.03-2.17(2H, m), 1.45-1.84(3H, m)

192 7 N\ -

1.02

337.28

"H NMR(400MHz, MeOD)§ ppm
8.64(2H, d, J=5.29Hz), 8.40(1H, d,
J=7.81Hz), 7.86-7.97(1H, m),
7.80(1H, d, J=5.04Hz), 7.47(1H, dd,
J=6.55, 5.04Hz), 4.03(1H, d,
J=10.07Hz), 3.74(1H, d,
J=10.07Hz), 3.29(1H, d, J=1.51Hz),
3.12-3.22(1H, m), 2.99(2H, t,
J=7.68Hz), 2.78-2.92(2H, m),
2.03-2.26(2H, m), 1.45-1.88(3H, m)

193

—§—<}\l / Br

NA

NA

TH NMR(400MHz, MeOD)& ppm
8.69(1H, s), 7.61-7.78(2H, m),
7.34-7.56(3H, m), 3.99(1H, d,
J=10.07Hz), 3.68(1H, d,
J=10.32Hz), 3.15-3.25(1H, m),
3.02-3.11(1H, m), 2.92(2H, 1,
J=7.55Hz), 2.69-2.86(2H, m),
2.01-2.20(2H, m), 1.47-1.81(3H, m)

[0696]
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194

NA

NA

"H NMR(400MHz, MeOD)$ ppm
9.24(1H, d, J=1.51Hz),
8.60-8.68(2H, m), 8.53(1H, dt,
J=7.99, 1.92Hz), 7.40-7.64(2H, m),
4.05(1H, d, J=10.32Hz), 3.76(1H, d,
J=10.07Hz), 3.33-3.40(1H, m),
3.17-3.26(1H, m), 2.82-3.09(4H, m),
2.09-2.31(2H, m), 1.55-1.91(3H, m)

195

1.41

403.36

"H NMR(400MHz, MeOD)5 ppm
8.65(1H, s), 8.40(1H, s), 8.17(1H, s),
7.25-7.47(5H, m), 4.04(1H, d,
J=10.32Hz), 3.73(1H, d,
J=10.32Hz), 3.17-3.27(1H, m),
3.04-3.13(1H, m), 2.63-3.00(4H, m),
2.00-2.22(2H, m), 1.48-1.87(3H, m)

196

1.69

364.36

"H NMR(400MHz, MeOD)8 ppm
8.33(1H, s), 8.16(1H, dd, J=7.81,
1.51Hz), 7.30-7.44(1H, m), 7.08(1H,
t, J=7.55Hz), 6.95(1H, d, J=8.31Hz),
5.16(2H, s), 4.02(1H, d, J=9.82Hz),
3.71(1H, d, J=10.07Hz),
3.18-3.26(1H, m), 3.04-3.13(1H, m),
2.93(2H, t, J=7.68Hz), 2.71-2.86(2H,
m), 2.01-2.23(2H, m), 1.50-1.83(3H,
m)

197

0.53

27713

"H NMR(500MHz, DMSO-D6)8
ppm 8.76(s, 1H), 8.15(d, J=2.44Hz,
1H), 7.55(s, 1H), 6.83(s, 1H), 3.79(s,
1H), 3.54(d, J=10.07Hz, 1H),
2.92-3.00(m, 3H), 2.70-2.80(m, 3H),
2.66(t, J=7.78Hz, 3H), 1.97(s, 1H),
1.88(s, 1H), 1.53-1.61(m, 3H),
1.41-1.49(m, 1H)

198

0.77

337.07

TH NMR(500MHz, DMSO-dg)8 ppm
8.26(% 3% 1H), 7.76(% #%,
1H), 6.75(%. %%, 1H), 3.81(X %
¥ 1H), 3.56(d, J=9.46Hz, 1H),
2.85-3.10(m, 2H), 2.56-2.85(m, 4H),
1.97(% %%, 2H), 1.36-1.67(m, 3H)

199

0.16

289.19

"H NMR(500MHz, MeOD)3 ppm
7.90(d, J=6.10Hz, 1H), 6.74-7.00(m,
2H), 3.93-4.09(m, 1H), 3.88(s, 3H),
3.61-3.71(m, 1H), 3.14-3.25(m, 1H),
3.06(d, J=1.83Hz, 1H), 2.69-2.99(m,
3H), 2.07(K. %%, 2H), 1.74(d,
J=8.24Hz, 3H), 1.18(d, J=6.41Hz,
1H)

[0697]
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200

0.82

332.97

"H NMR(400MHz, DMSO-dg)§ ppm
7.71(dd, J=8.78, 2.76Hz, 1H),
7.59(dd, J=8.91, 4.89Hz, 1H),
7.17(td, J=9.03, 2.76Hz, 1H), 3.89(d,
J=10.04Hz, 1H), 3.64(d, J=10.04Hz,
1H), 2.97-3.13(m, 2H), 2.75-2.88(m,
2H), 2.67(1, 1=7.65Hz, 2H),
2.02-2.12(m, 1H), 1.81-1.98(m, 1H),
1.36-1.69(m, 3H)

201

1.16

314.35

TH NMR(400MHz, MeOD)3 ppm
8.20(1H, s), 3.96(1H, d, }=10.07Hz),
3.65(1H, d, J=9.82Hz), 3.20(1H, d),
3.06(1H, d), 2.91(2H, t, J=7.43Hz),
2.71-2.84(4H, m), 2.66(2H, t,
J=6.04Hz), 1.98-2.21(2H, m),
1.43-1.94(7H, m)

202

0.69

300.29

"H NMR(400MHz, MeOD)5 ppm
8.30(1H, s), 3.97(1H, d, J=9.82Hz),
3.66(1H, d, J=10.07Hz), 3.21(1H, d),
3.06(1H, d), 2.74-2.97(8H, m),
2.11(4H, dq, J=7.68, 7.51Hz),
1.39-1.85(3H, m)

203

1.19

322.25

"H NMR(400MHz, MeOD)5 ppm
4.00(1H, d, J=10.07Hz), 3.69(1H, d,
J=10.07Hz), 3.22(1H, d,
J=14.60Hz), 3.03-3.14(1H, m),
2.69-2.97(4H, m), 2.46(3H, s),
2.26(3H, s), 2.03-2.17(2H, m),
1.51-1.84(3H, m)

204

0.67

328.28

"H NMR(400MHz, MeOD)3 ppm
8.92(1H, s), 4.05(1H, d, J=10.32H2),
3.75(1H, d, J=10.32Hz), 3.24(1H, d,
J=1.26Hz), 3.06-3.17(1H, m),
2.75-3.03(6H, m), 2.56-2.68(2H, m),
2.13(4H, ddd, J=12.72, 6.30,
6.17Hz), 1.54-1.84(3H, m)

205 N

0.15

284.10

"H NMR(500MHz, DMSO-D6)3
ppm 9.01(s, 1H), 8.40(d, J=4.88Hz,
1H), 7.21(s, 1H), 7.16(s, 1H), 3.84(s,
1H), 3.59(d, J=10.07Hz, 1H),
2.94-3.02(m, 3H), 2.70-2.79(m, 3H),
2.62-2.68(m, 3H), 1.99(s, 1H),
1.87(s, 1H), 1.57(d, J=3.05Hz, 2H),
1.56(s, 1H), 1.41-1.49(m, 1H)

206 o~

0.78

366.10

TH NMR(500MHz, DMSO-D6)3
ppm 12.63(s, 1H), 7.95(d, J=7.63Hz,
2H), 7.68(d, J=6.71Hz, 1H), 7.16(1,
J=7.32Hz, 1H), 3.84(s, 1H), 3.60(s,
1H), 3.03(s, 2H), 2.80(s, 2H),
2.64-2.72(m, 2H), 2.05(s, 1H),
1.92(s, 1H), 1.60(d, J=8.24Hz, 2H),
1.48(s, 1H)

[0698]
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207 —

0.77

335.17

"H NMR(500MHz, DMSO-D6)3
ppm 9.05(s, 1H), 8.52(d, J=2.44Hz,
1H), 7.91(s, 1H), 7.66(d, I=7.63Hz,
2H), 7.47(t, J=7.63Hz, 2H), 7.36(t,
J=7.32Hz, 1H), 6.87(s, 1H), 3.84(s,
1H), 3.59(d, J=10.07Hz, 1H), 2.99(s,
2H), 2.72-2.81(m, 2H), 2.63-2.71(m,
3H), 1.99(s, 1H), 1.90(s, 1H), 1.59(s,
2H), 1.42-1.50(m, 1H)

0.63

342.25

'H NMR(500MHz, DMSO-D6)5
ppm 9.30(s, 1H), 7.19(d, J=8.55Hz,
1H), 6.94(d, J=2.44Hz, 1H), 6.69(dd,
J=8.55, 2.14Hz, 1H), 3.92(d,
1=10.07Hz, 1H), 3.75(s, 3H), 3.66(d,
J=9.77Hz, 1H), 3.54(s, 3H),
2.99-3.07(m, 2H), 2.79(t, J=7.78Hz,
2H), 2.68(t, J=7.78Hz, 2H),
2.02-2.07(m, 1H), 1.89(dd, J=6.41,
3.36Hz, 1H), 1.56-1.64(m, 2H),
1.44-1.52(m, 1H)

209

0.96

300.34

"H NMR(400MHz, MeOD)d ppm
8.27(1H, d, J=5.04Hz), 6.78(1H, d,
J=5.29Hz), 3.98(1H, d, J=10.07Hz),
3.66(1H, d, J=10.07Hz), 3.21(1H, d),
3.06(1H, d), 2.64-2.99(4H, m),
2.02-2.17(2H, m), 1.92-2.05(1H, m),
1.54-1.82(3H, m), 0.92-1.11(4H, m)

210

1.64

378.23

TH NMR(400MHz, MeOD)d ppm
8.42(1H, s), 3.97(1H, d, 1=10.07Hz),
3.66(1H, d, J=10.07Hz), 3.20(1H, d),
3.06(1H, d), 2.63-2.97(4H, m),
2.35-2.50(1H, m), 1.99-2.16(2H, m),
1.50-1.83(3H, m), 0.98-1.24(4H, m)

211 o

0.64

342.18

"H NMR(500MHz, DMSO-D6)8
ppm 7.98(s, 1H), 7.46(t, J=7.93Hz,
1H), 6.91(d, J=5.49Hz, 1H),
6.59-6.65(m, 1H), 3.82-3.88(m, 6H),
3.82(s, 2H), 3.55(s, 1H), 3.00(s, 2H),
2.78(s, 2H), 2.67(d, J=6.71Hz, 2H),
2.01(s, 1H), 1.91(s, 1H), 1.59(s, 2H),
1.46(s, 1H)

0.63

342.25

"H NMR(500MHz, DMSOQ-D6)3
ppm 7.94(s, 1H), 7.37(d, J=9.16Hz,
1H), 7.02(d, ]=9.46Hz, 1H), 6.99(d,
J=1.83Hz, 1H), 3.87(s, 3H), 3.82(d,
J=9.46Hz, 1H), 3.78(s, 3H), 3.56(d,
3=9.16Hz, 1H), 3.00(s, 2H), 2.78(s,
2H), 2.63-2.70(m, 2H), 2.01(s, 1H),
1.91(s, 1H), 1.58(s, 2H), 1.46(s, 1H)

213 -§—<\:_j/>>0|

035

29425

'H NMR(400MHz, MeOD)d ppm
8.51(2H, s), 4.00(1H, d, J=10.32Hz),
3.69(1H, d, J=10.32Hz), 3.22(1H, d),
3.08(1H, d), 2.70-2.98(4H, m),
2.01-2.21(2H, m), 1.50-1.84(3H, m)

[0699]
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214 %4@_ 0.36 293.14
5\ Cl
\ /

'H NMR(500MHz, DMSO-D6)8
ppm 8.80(s, 1H), 8.19(s, 1H), 7.66(s,
1H), 6.80(s, 1H), 3.81(s, 1H),
3.56(d, J=10.07Hz, 1H),
2.92-3.01(m, 2H), 2.70-2.79(m, 2H),
2.62-2.68(m, 2H), 1.97(s, 1H),
1.87(s, 1H), 1.57(d, 1=7.32Hz, 2H),
1.40-1.49(m, 1H)

215 3 0.35 293.14

TH NMR(500MHz, DMSO-D6)&
ppm 9.01(s, 1H), 8.17(d, J=5.49Hz,
2H), 6.97(s, 2H), 6.83(s, 1H), 3.83(,
2H), 3.57(d, J=10.38Hz, 2H),
2.93-3.01(m, 3H), 2.74-2.82(m, 3H),
2.73(s, 1H), 2.66(t, J=7.63Hz, 3H),
1.98(s, 2H), 1.87(s, 2H),
1.53-1.62(m, 3H), 1.41-1.49(m, 2H)

216 \ 0.82 318.30
= :

TH NMR(400MHz, CDCl5)8 ppm
8.56(1H, % -#%),7.94(1H, d,
J=1.26Hz), 7.72(1H, d, J=1.26Hz),
5.14(1H, spt, J=6.13Hz), 3.85(1H, d,
J=9.06Hz), 3.52(1H, d, J=9.06Hz),
3.30(1H, dd, J=14.86, 1.51Hz),
2.67-3.03(5H, m), 2.11-2.26(1H, m,
J=13.17, 9.84, 3.65, 3.42, 3.42Hz),
2.07(1H, %%, 1.62-1.75(1H,
m), 1.41-1.59(2H, m), 1.30(6H, d,
J=6.30Hz)

217 0.18 342.19

oy
z7
S
Z/

"H NMR(400MHz, DMSO-D6)3
ppm 8.09(s, 1H), 7.53(s, 1H), 3.80(s,
1H), 3.54(d, J=10.32Hz, 1H),
3.07-3.18(m, 1H), 2.91-3.01(m, 3H),
2.75(d, J=8.31Hz, 2H), 2.60-2.71(m,
2H), 2.19(q, J=8.90Hz, 1H),
2.01-2.12(m, 4H), 1.94(s, 1H),
1.83(d, J=15.11Hz, 2H), 1.56(s, 3H),
1.43(s, 1H)

[0700]  SEZjfafs] 218

[0701]  (R)~N—(6— ( FPARE I3k ) M —4— 3 ) ~AH-1" 00 [ P8k =5, 37~ —3f [2. 2. 2]

pt 1-2- B
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N /N
[0705]  |n] 4— FR4E L -3 S8 T ER G (3. 54mL, 26. 5mmol) £F FIEE (30mL) FP AV
AN (3.07g,29. 2mmol) K FIEESY (13mL,58. 4mmol) o 4R J& MR A 2 [0 H A%+
18 /NN HAAH R L, SR G Wi o F45k F e /e oK e BT IN HCL 75 pHAE 22 70
S REBUK IR G . ¥ 5 NUZ M IREET 1, vt k45153 6 ( AL L)
WEIE —4- i (1. 38g,9. 85mmol, W% 37,1% ) o MS(LC/MS)R. T. = 0. 19 ; [M+H]™ = 141. 20,
[0706] JDEEB :4- Gl —6- (AR FEE ) Mg

[0707]
\O/WCI

N\¢N
[0708] ¥ 6—( 4L FFIE ) MEmE —4- [ (1. 38g,9. 85mmol) WL UK £E — & 4% (14mL)
FAERBR AN B (9mL, 97mmo) o fEIABEIR FE BEFEIR &40 18h FLIR 4. Kk
P EORCAE UK ZK H B AT IN SRR R pH A2 7. R & A BUR A W B &6 R 115
Jeit HAE B hikds. R0 G-10% LB Ll / &46) é@%%%’%uﬁﬁﬁéﬁﬁé
AR 4- & -6-( FARIEFEL ) mEng (1. 2g,7. 57mmol, Y% 77% ), HAE#E I E k. 'H
NMR (400MHz, CDC1,) & ppm 8. 88 (1H,d,J = 1. 01Hz),7.52(1H,d,J = 1. 01Hz) ,4. 53 (2H, s) ,
3.50 (3H, s) o MS(LC/MS)R.T. = 0.98 ;[M+H] = 159. 10,
[0709] PR C:6-( FAILFHIL ) Ming —4- fi%

[0710]
~ AN NH2
O/W

N\¢N
[0711] B 4- 5 —6- (FFAIEF L) mEng (1. 2g,7. 57mmol) HE A (20mL) FIVR&44E
BRI 3 AN BENRE W R INENRE Bk . F QIR B A LAAS 2104 0 (]
AR I 6- (AL AL ) g —4- Ji% (0. 50g, 3. 59mmol, Y2 48% ) . 'H NMR (400MHz, CDCL,)
& ppm 8. 47 (1H, s) 6. 55 (1H, s),5. 12 (2H, %% 8304 ) , 4. 38 (2H, s) , 3. 45 (3H, s) » MS (LC/MS)
R.T. = 0.42 ;[M+H]" = 140. 20,
[0712] WIRD 4- FIiEIE —6-( PGP E ) mEng

[0713]
\rN
/O N/)

[0714]  FERREEIRFEIN 1,17 — BBk — [ bR -2 (1H) - #id 1 (0. 84g, 3. 59mmol) 7F &
Ferh R R P N 6— ( AL ) MEnE —4- Ji& (0. 5g,3. 59mmol) o TEFFEEIR FE ik
PR U 18 /it SAEEIETE (0-40% LR AFE / Okt ) Sl Ay il UA1S 31 35 6 [l AA0R
() 4— SRR a g —6- ( AL AL ) mEE (0. 32g, 1. 77mmol, 4L 49% ) » 'H NMR (400MHz,
CDC1,) & ppm 8.91(1H,d, ] = 1. 26Hz),7. 19(1H,d, ] = 1. 01Hz) ,4. 52 (2H, s) , 3. 49 (3H, s) ,
MS(LC/MS)R. T. = 1. 39 ; [M+H]" = 182. 10,

[0715]  ZPERE : (R)-N-(6-( FAIE AL ) WEnE —4- 55 ) —4H-1" - B iR [ o%Me 5,37 - —
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o[2.2. 2] gt ]-2- ik
[0716]

\
0O
74
?ﬂl\i =N
L~
[0717] ) (S)-3-(Z L F ) 27 3F -3- B — R & (0. 39g, 1. 7Tlmmol) 7 — FIJL
Wk Fize vb (R VB P I N R e (1. 39g, 4. 28mmol) % 4- SR E( A —6-( FA L L) mEng
(0.31g,1. Tlmmol) » FEIEZIE FEBEFFIR B 156 08P W R MNIREWHIMAN, N - 5
PIFER — P % (0. 80mL, 5. 13mmol) H AR GWIFLE R, IR G k4. LA tuifis (5-25%
9 : 1 Il SN )/ LTROHE ) 4kl B LIS 2 s A AR 1 (R) -N-(6-( FI4
FEFPAL ) WENE —4- 55 ) -4H-17 - HJui [ o8k 5,37 - TR [2.2.2] 4% 1-2- B (0. 18g,
0. 58mmol, Y Z 34% ) . 'H NMR (400MHz,MeOD—d,) 6 ppm 8. 65 (1H,d, J = 1. 01Hz) ,6. 92 (1H,
BRI ), 4. 40 (3H, s) ,4. 03 (1H, d, J = 10. 32Hz), 3. 72(1H, d, ] = 10. 32Hz) , 3. 44 (2H, s) ,
3.18-3. 26 (1H, m) , 3. 06-3. 13 (1H, m) , 2. 69-2. 96 (4H, m) , 1. 94-2. 19 (2H, m) , 1. 45-1. 86 (3H,
m . MS(LC/MS)R. T. = 0. 76 ; [M+H]™ = 304. 30.
[0718]  SEjEfs] 219
[0719]  (R)-N-(5— (PR JRAEAAL ) Weng —2— 58 ) —4H-1" - Z AR [o%M: -5, 37— —3f [2. 2. 2]
FhE 12— &
[0720]

—Z

HN—<§}O
A0

[0721] DR A :2- & -5 (MR IRIEEIE ) mEng
[0722]
Cl

A,
v
(@
[0723]  ZERREEVE BN 0— S MEIE —5- i (1g, 7. 66mmol) <& RLE (2. 39ml, 22. 98mmol) A
RIRER (3. 18g,22.98mmol) {F N, N- — FFEL A EEZ b FVR S 4E 65°C I 16 /Mif. A
KEH R AT G . HIK K ENE, £MRa T BRSSP ikgE. &
etk (0-25% LR ABE / Okt ) 2iibik By Lis 2] A G AR 2- & -5- (RIS
FL) mErE (831mg, 4. 18mmol, % 54.6% ) » MS(LC/MS)R. T. = 2.32 ; [M+H]" = 199. 23,

[0724]  JDIR B :5- ( MR IRILESL ) WENE —2- fiZ
[0725]
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[0726]  J@ ik 4% MRSl ) 218 SD IR C I — MR AE 1 2- & -5- (IR AR5 ) wime i) &%
5— (R IRIEESIL ) memg —2- fi%. 'H NVMR (400MHz, DMSO-d,) & ppm 7. 99 (2H, s),6. 18 (2H, s),
4.54-4.75(1H, m) , 1. 30-1. 91 (8H, m) » MS(LC/MS)R. T. = 1. 47 ;[M+H]" = 180. 24,

[0727]  ZPER C: (R)-N-(5— (I REEAEEE ) MonE —2- 55 ) —4H-1" - E g [ =& 5,37 - —
(2.2, 2] Skt ]-2- i

[0728]

HN ‘\::>*_

FrSals

[0729]  J@ k¥ FE Sl 23 S0 IR A-B ) — B AE i 6 (3R AR 5 ) g —2- g 4%
(R)-N-G— (R AR EE ) MBI —2- AL ) —4H-1" - Z 4R [ e&m —5,3" — —3f [2.2.2] 2F
bt 1-2— f#%, 'H NMR (400MHz, MeOD—d4) & ppm 8. 24 (2H, s),4.76-4. 86 (1H, m), 3. 98 (1H, d,
J = 10.07Hz),3.69(1H, d, J = 10.07Hz),3.33(1H, d),3.20(1H, d),2. 77-3. 08 (4H, m) ,
2.04-2. 26 (2H, m) , 1. 49-2. 03 (11H, m) o MS(LC/MS)R. T. = 1.56 ; D\/H—H]+ = 344. 32,

[0730]  HMRHESZMH] 218 B 7 VA8 FH A sE 9] 218 S0 IR C H I 2 m] 1 W i AL & Rl

5 HIIL &Y .
[0731] % 4
[0732]
N
o—( R
[N v N
[0733]
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AA

et

135/202 71

F .45
%5

R,

LCMS
RT

(2%)

LCMS
BT
[M+H]"

'H NMR

220

0.99

310.30

TH NMR(400MHz, CDCl;)8 ppm 9.82(1H,
7 %94, 8.62(1H, s), 7.95(1H, dd, J=8.18,
1.13Hz), 7.72(1H, dd, J=8.18, 1.13Hz),
7.58-7.64(1H, m, J=7.62, 7.62, 7.05,
1.39Hz), 7.51(1H, ddd, J=7.68, 7.05,
1.26Hz), 4.05(1H, d, J=9.32Hz), 3.70(1H, d,
J=9.57Hz), 3.39(1H, dd, J=14.86, 1.51Hz),
2.72-3.06(5H, m), 2.12-2.26(2H, m),
1.69-1.80(1H, m), 1.45-1.64(2H, m). M.P.
212-57C.

221

1.32

180.09

1

H NMR(400MHz, DMSO-d;)8 ppm
8.31(1H, s), 7.80(1H, d, J=2.52Hz), 7.55(1H,
dd, J=8.81, 2.52Hz), 7.50(1H, d, J=9.06Hz),
7.13(H, s)

222

0.90

316.30

'H NMR(400MHz, MeOD-d,)$ ppm 8.60(s,
1H), 7.60(d, J=6.04Hz, 1H), 7.52(s, 1H),
4.04-4.17(m, 1H), 3.73-3.87(m, 1H),
3.23-3.26(m, 1H), 3.07-3.19(m, 1H),
2.88-3.01(m, 2H), 2.75-2.88(m, 2H),
2.08-2.27(m, 2H), 1.56-1.86(m, 3H)

2.28

358.20

'H NMR(400MHz, MeOD-d,)$ ppm
8.52(1H, s), 7.30(1H, d, J=1.01Hz),
4.03-4.09(1H, m), 3.76(1H, d, J=10.07Hz),
3.16-3.27(2H, m), 3.06-3.14(1H, m),
2.68-3.01(4H, m), 2.01-2.23(2H, m),
1.54-1.82(3H, m), 1.37(6H, d, J=6.80Hz)

224

0.86

302.24

'H NMR(400MHz, MeOD-d,)8 ppm
8.63(1H, s), 6.73(1H, %), 4.02(1H, d,
J=10.32Hz), 3.72(1H, d, J=10.32Hz),
3.17-3.25(1H, m), 3.01-3.13(1H, m),
2.68-2.97(5H, m), 1.98-2.16(2H, m),
1.51-1.82(3H, m), 1.24(6H, d, J=7.05Hz)

225

0.25

274.19

'H NMR(400MHz, MeOD-d,)$ ppm
8.60(1H, s), 6.71(1H, 7 3#%), 4.02(1H, d,
J=10.32Hz), 3.71(1H, 4, J=10.32Hz),
3.17-3.24(1H, m), 3.04-3.13(1H, m),
2.65-3.02(4H, m), 2.37(3H, s), 1.99-2.20(2H,
m), 1.32-1.88(3H, m)

226

0.37

274.26

"H NMR(400MHz, MeOD-d,)5 ppm
8.38(2H, s), 3.97(1H, d, J=10.07Hz),
3.66(1H, d, J=10.07Hz), 3.16-3.25(1H, m),
3.02-3.13(1H, m), 2.92(2H, 1, J=7.55Hz),
2.73-2.86(2H, m), 2.21(3H, s), 2.03-2.16(2H,
m), 1.45-1.86(3H, m) _

227

|

0.96

288.31

'H NMR(400MHz, MeOD-dy) 6 ppm
8.41(2H, s), 3.98(1H, d, J=10.07Hz),
3.67(1H, d, J=10.07Hz), 3.17-3.25(1H, m),
3.02-3.13(1H, m), 2.92(2H, t, J=7.43Hz),
2.72-2.87(2H, m), 2.57(2H, q, J=7.55Hz),
2.01-2.23(2H, m), 1.48-1.84(3H, m),
1.22(3H, t, J=7.68Hz)

[0734]
[0735]

SEitif 228

(R) -N-(6-(2,2,2- =F LHEIE ) WEINE —4- 35 ) —4H-1" - B AR [ &M -5,3" - —
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M2, 2. 2] g 1-2-

[0736]
HN N:——\N
N\ /
-
[ "’//N o
N <
CF3
[0737] IR A 4- S -6-(2,2,2- = LA ) memg
[0738]
Cl
e
(o] N/)
kCF3

[0739]  7E O°C &4b8h (1. 31g,32. 60mmol) 7EPUSIEAE (48mL) A VR B 2 i
2,2,2- =R LW (2.61g,26. 10mmol) 7EPYEMRIE (12mL) TR . E OCHFIR S 30
38, HAE O°CHNAN 4,6— A MERE (3. 6g,24. 16mmol) {EVYSMRE (12mL) SRR 1EH
BEiR FE e ) NIR A 3 /Ny BB AN S Ak /K s b B SR SRR . /KBRS &
IR L2, SR BE T HAE ARk Y. 4k (10-40% LR 488 / Okt ) 46
ARG % B W A4S B3R B R I 4- 5 -6-(2,2,2- =R LSS ) WEnE (2. 0g, 2. 41mmol ,
K% 38.9% ) o MS(LC/MS)R. T. = 2. 78 ; [M+H]" = 213. 12,
[0740] JBUEB :6-(2,2,2- =H LEFL ) WENE —4- JiZ
[0741]
NH,
N

|
L\N/ 0~ CF3

[0742]  JEILF ML) 218 2P IR C 1 — MdfAE i 4- S —6- (2,2, 2- =GRS5 ) WERE ]
%6-(2,2,2- = LEIE) BEIE —4- i, MS(LC/MS)R. T. = 1. 16 ;[M+H]" = 194. 07,
[0743]  DIRC:(R)-N-(6-(2,2,2- =G LI ) WEng —4- 55 ) —4H-1" - F IR [ B -5,
30— TR [2.2.2] ¥ 12— ik

[0744]

N:\
HN \ /N
Y
LN % <O
CF,

[0745]  TE L F% RS 23 PR A-B (1) — MR 6- (2, 2, 2- =9 AL ) WERE —4- izl
% (R) -N-(6-(2,2,2- =R L) mEmg —4-3L) —4H-1" - B 442 [sBM: 5,3 — B [2. 2. 2]
St 1-2- o 'H NMR (400MHz, CDC1,) & ppm 9. 30 (1H, B BEU& ), 8. 39 (1H, s) , 6. 38 (1H, B 5
I ), 4. 59-4. 84 (2H, m) , 3. 94 (1H, d, J = 9. 32Hz), 3. 59 (1H, d, ] = 9. 57Hz) , 3. 33 (1H, d, J
= 16. 62Hz) , 2. 61-3. 01 (5H, m), 1. 97-2. 25 (2H, m) , 1. 37-1. 81 (3H, m) » MS(LC/MS)R. T. =
1. 42 ; [M+H]" = 358. 33,
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[0746]  SZjiEfs] 229

[0747]  (R) -N-(5-JR —4— SF N FEMENE —2- 3L ) —4H-1" - H %R [ o&M: 5,37 - —3F [2. 2. 2]
EfE 1-2- i

[0748]

N=—

HN
o—( R,
A5

[0749] JDIRA .4- RINREMENE —2- i
[0750]

Br

H,

NN

%/
[0751] ik # PR SE i fs) 218 2038 C (1 — B E H 2- & —4- ST N SEmE e ) 4% 4- S5
WEIE —2— %, 'H NMR(400MHz, DMSO-d;) & ppm 8. 10 (1H, d, J = 5. 04Hz),6.45(3H, d, ] =
5. 04Hz) , 2. 59-2. 80 (1H, m),, 1. 15(6H, d, J = 7. 05Hz) » MS(LC/MS)R.T. = 0. 76 ; [M+H]" =
138.12,
[0752] IR B :5- 1R —4- FNFEMELE —2- %

[0753]
NH,

”|)§”
Y

Br
[0754]  |r] 4- S ZEMERE —2— fi% (0. 39g, 2. 81mmol) TESUMH IS N N N— VR BEF1 %
TEHZ (0. 5g,2. 8mmol) o FEIFEEIELE BiPE TS 88 (AW | /BT BLAE LS Rk S o A (Y
(3-10% (9 : 1 FEE © S5EAER )/ &7 ) 4iehk B LA 3 s o [ AR 1K) 5- IR —4- 57
PIFEmERE —2- Ji% (0. 69g,3. 18mmol, 113% ) » 'HNMR (400MHz, DMSO—d,) & ppm 8. 21 (1H, s),
6. 75(2H, s),3.10-3. 23 (1H, m) , 1. 14 (6H, d, ] = 6. 80Hz) » MS(LC/MS)R. T. = 2.58 ;[M]" =
216. 09,
[0755]  PEE C: (R)-N-(5- IR —4- pNIEMERE —2- Jk ) —4H-1" — E R [ »&M: 5,3 - —
W [2.2.2] Sk ]-2- %
[0756]

N—

HN—<\ /
o~ W
. N
[N ’//
[0757] i il 4% S5 23 20 3R A-B ) — M BRAE 1 65— 1R —4— 7 A R MR g -2 ol &
(R)~N- (5~ IR ~4~ S N B M e —2- 35 ) ~4H-1" — S 4408 [ "8 me 5,3 - —FF [2.2.2]
171
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f 1-2- F&. 'H NMR(400MHz, MeOD-d,) & ppm 8.49 (1H, s),4.02(1H, d, J] = 10.07Hz),
3.72(1H, d, J = 10.07Hz), 3. 34-3. 44 (1H, m), 3. 23 (1H, s), 3. 06-3. 15 (1H, m) , 2. 95 (2H,
t, J = 7.55Hz),2. 75-2. 89 (2H, m) , 2. 00-2. 21 (2H, m) , 1. 52-1. 83 (3H, m) , 1. 24 (6H, d, ] =
6. 80Hz) » MS(LC/MS)R. T. = 1. 84 ; [M+H]" = 382. 24,

[0758]  Sijiifs] 230

[0759]  (R)—N-(5— ¥ —4— (HibmE —3— 3k ) WsmE —2- %5 ) —~4H-1" - E g [ &0 —5,3" - —
I [2.2.2] Rt 12— %

[0760]

Nz

%’H\

[0761] 1 ik 4% B S it ] 229 2 Em B—C I — Mt AE Hh 4- (bR —3- 2 ) WERE —2— JiZiil %
(R) -N= (56— ¥ —4- (MERE —3— 55 ) WERE —2- 3% ) —4H-1" - EAE [ &M 5,37 - —3f [2. 2. 2]
S % 1-2- fi&. 'H NMR(400MHz, MeOD—d,) & ppm 8.92(1H, d, J = 1.51Hz),8. 73(1H, s),
8.64 (1H, dd, J = 4.91, 1. 64Hz) , 8. 23 (1H, dt, J = 8. 06, 1. 89Hz) , 7. 56 (1H, dd, ] = 7. 93,
4.91Hz) ,4. 00 (1H, d, J = 10. 07Hz) , 3. 69 (1H, d, J = 10. 07Hz) , 3. 22 (1H, d) , 3. 07 (1H, d) ,
2. 60-2. 99 (4H, m) , 2. 00-2. 21 (2H, m) , 1. 50-1. 83 (3H, m) » MS(LC/MS)R.T. = 0. 76 ; [M+H]"
= 416. 30.

[0762]  Sijfsl 231

[0763]  (R) -N—(6— (B JRIEAIL ) Mg —4— 55 ) —4H-17 - A 42 [ &M -5, 3" - —Ff [2. 2. 2]
Ept 1-2- i
[0764]

N=\

[0765]  JDER A :4- G —6- (P IEAEIE ) Mg
[0766]

[0767]  F7E O°Cl& bl (1. 31g,32. 6mmol) 7EPUSIPLNE (48mL) H PR B H & i I AR
B (2. 25g,26. lmmol) 7EVUSAENE (12mL) ¥ 76 O CHEFRIR G4 30 738, HAE0C
A 4,6— S WERE (3. 6g,24. 16mmol) fEVUENEE (12mL) I . (EIMNSEIEEHE
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NARA Y 3 /ANt BN MR AL KR HH O R EL. FKIRRAVLE , SR
BT AR E A kYR . A (10-40% 2B 288 / Ok ) aifbiBs ek Ey. 193015
TLEIHPRIG 4- 0 -6- (PR IEAEE ) WElE . W ERAE N i A .

[0768] DR B :6— ( I RIEAAIL ) MENE —4- JI%

[0769]
NH,
N7
QOD

[0770]  d o H S jtiAe] 218 3D IR C I — Rt th 4— S —6— (PR RS EE ) Wi e i) 4 6— (3R
LI ) mERE —4- i, MS(LC/MS)R. T. = 1. 64 ;[M+H]" = 180. 22,

[0771] BB C . (R) -N-(6- ( B ILAEL ) meng —4- 5L ) —4l-1" - HIRIE [ B 5,3 - —
H[2.2.2] ¥t 1-2- %

[0772]
N=\
HN N
N\
Tl
LN O
[0773] 3 iod 4 M St 491 23 A0 I A-B 1) — R AR i 6- (PR ERAEUEE ) e —4- il 4

(R)-N—(6-( FF G FE 4 FE ) mmg —4- 35 ) —4H-1" — B 2442 [ oZ Mk 5,3 — —3f [2.2.2] 3¢
i 1-2- %, 'H NMR (400MHz, MeOD—d,) & ppm 8. 37 (1H, s),6. 16 (1H, % & W ), 5. 27 (1H,
BB g ),3.98(1H, d, ] = 10.32Hz),3.67(1H, d, J = 10. 32Hz), 3. 15-3. 24 (1H, m) ,
3.02-3. 12 (1H, m) , 2. 71-2. 97 (4H, m) , 2. 01-2. 14 (2H, m) , 1. 87-2. 00 (3H, m) , 1. 49-1. 84 (8H,
m) . MS(LC/MS)R.T. = 1. 96 ; [M+H] " = 344. 34,

[0774]  Sijfs] 232

[0775]  (R)-N-(6— SN4RJEMERE —4- 55 ) —4H-1"— E 22 [ eBM —5,37 - —Ff [2. 2. 2] ¢

Y 1-2- Ji%
[0776]
N=\
HN N
N\ /
o——\< .
[N 4<
[0777]  JE k% S 231 IR A-C I — Rt E | 4, 6- R WEnE il 4% (R) -N-(6- F N4

FEmEE —4- B ) —AH-17 - B LB [ ol —5,37— —3F [2. 2. 2] ki 1-2- %, "HNMR (400MHz,
MeOD—d,) 8 ppm 8.37(1H, s),6. 13(1H, & U ),5.09-5. 30 (1H, m),3.98(1H, d, J =
10. 32Hz) , 3. 67 (1H, d, ] = 10. 32Hz) , 3. 13-3. 24 (1H, m) , 3. 01-3. 09 (1H, m) , 2. 68—2. 98 (4H,
m), 1. 98-2. 17 (2H,m) , 1. 49-1. 83 (3H,m) , 1. 30 (6H,d, ] = 6. 04Hz) - MS (LC/MS)R. T. = 1. 36 ;
[M+H]" = 318. 24,

[0778]  SEjifs) 233

[0779]  (R)-N-(6-(2,2- L5 IE ) memg —4- 55 ) —4H-1" - H G2 [ oM 5,3 — —¥f
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[2.2.2] 2F4¢ 1-2- i
[0780]

A
CHF,

(07811  d i 4% FE St 49 231 20 3% A-C 1) — A3 E e 4, 6- &M g il & (R) -N-(6-(2,
20— THCAEIE ) WERE —4- JE) —4H-17 - EZE [ kM 5,37 — T [2. 2. 2] ke 1-2- k.
M. P. 83-8°C» 'H NMR (400MHz, MeOD—d,) & ppm 8. 42 (1H, s),5. 93-6. 37 (2H, m) , 4. 52 (2H, td,
J = 13.98,3.78Hz),3.99 (1H, d, J = 10. 32Hz),3. 68 (1H, d, J = 10. 32Hz),3. 19 (1H, d) ,
3.07 (1H, d),2.67-2. 97 (4H, m) , 1. 99-2. 19 (2H, m), 1. 51-1. 82(3H, m) » MS(LC/MS)R. T. =
0.99 ; [M+H]" = 340. 26,

[0782]  SEjfs] 234

[0783]  (R)-N-(MRE —2- 3% ) —4H-1" — IR [o&M: 5,37 — —FF [2. 2. 2] 9kt 12— i%
[0784]

[0785] AR 4k SZ i 5 19 0 3R C 1 — M ¥ A (R)-N-(6- JR nib mg —2- 2% ) —4H-1" - &
F R [ =B M 5,3 — T OFR [2.2.2] 3 b8 1-2- % (kB S ) 155) i) & (R)-N- (it
WE —2— FL ) —4H-1" - Z 4402 [ wBM —5,3" — —3F [2.2. 2] 24 1-2- i%. 'H NMR (500MHz,
MeOD-d,) 8 ppm 8. 26 (d, J = 4.88Hz,1H), 7. 58-7. 74 (m, 1H) , 6. 85-7. 02 (m, 2H) , 4. 00 (d, J
= 10. 07Hz, 1H),3. 70 (d, J = 10. 07Hz, 1H), 3. 26-3. 35 (m, 1) , 3. 14-3. 21 (m, 1H) , 3. 02(d, J
= 8. 24Hz, 2H) , 2. 84-2. 97 (m, 2H) , 2. 11-2. 25 (m, 2H) , 1. 58-1. 92 (m, 3H) - MS (LC/MS)R. T. =
0. 30 ; [M+H]" = 259. 16,

[0786]  Sjifs] 235

[0787]  (R)-N—(MEmE —4— %5 ) —4H-1" - E A48 [ 80 —5,3" — —3F [2. 2. 2] 4% 1-2- %

[0788]
HN
Ln

[0789] AR SE 1 19 0 3R C 1 — M ¥ A th (R -N-(2- JR nt mg —4- 2% ) —4H-1" - &
e [oE e 5,37 - B [2.2.2] 2 B 1-2- i (R B 52t B 154) #) % R)-N-(nig
g —4- 3L ) —4H-17 - B 2402 [ &M -5,3" — —3F [2.2.2] 348 1-2- %, 'H NMR (500MHz,
MeOD-d,) & ppm 8.31(d, J = 6. 41Hz, 2H) ,7.39(d, J = 3. 97Hz, 2H) ,4. 01 (d, ] = 12. 21Hz,
1H),3.70(d, J = 11. 90Hz, 1H) , 3. 37 (s, 1H) , 3. 29 (s, 1H) , 3. 18 (d, J = 1. 83Hz, 11) , 3. 15 (d,
J = 2.14Hz,1H), 2. 86-3. 09 (m, 3H) , 2. 02-2. 20 (m, LH) , 1. 59-1. 88 (m, 3H) » MS (LC/MS)
R.T. = 0.22 ;[M+H]" = 259. 16.
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[0790]  SEJiEfs] 236
[0791] (R) -N-(5- ( FFE4IL ) MEMIF [5,4-b] MEmE —2- 35 ) —4H-1" — EI4Z [ oBi -5,
- TN [2.2.2] 2ERE 12— B%

[0792]
LN YN—</ Ij\o I j

[0793] JDIR A .5 (FIEHEAL ) WEMEIE [5,4-b] HbIE —2- %
N N
v T

[0795]  HIREERHE (12.42g,128mmol) 7E LR (45. OmL) HVRE HAEHIZE 0°C. AN
W02006,/044707 145 i) 6- (FFFEEIL ) MEnE -3- % (3. 2g,15.98mmol) o JFiF 30 73 Bk i
IR (2. 55mL, 49. 5mmol) 7 LME (15mL) HY IR, 780 IR) S IR A W43 i o 4
AR THE R =\ AN mAK 20mL) Hn#e MIREY A 90°C Hig#gkid. R
JEVE ELR SR E TR s N B A, R LR N 40mL HOAc. FEINFWRE A A 90 CHL
gkt RV B HEIE IRRUET HB R I NH,O0H E 3 pH > 8, JEE UTIEY), 1l
P . fEE AR E AR L NI DARR A 5- (R ARARIE ) HEMEIT [5,4-b] HiERE —2- H;z
(1. 95g,7.58mmo 1, LK 47. 4% ) , I T HE— L ai4b RIAT ¢ A . "HNMR (400MHz, CDC1,) & ppm
7.70(d, J = 8.78Hz,1H)7.48(d, J] = 7. 28Hz,2H)7. 39 (t, J = 7. 28Hz, 2H) 7. 30-7. 36 (m,
1H)6. 78 (d, ] = 8. 78Hz, 1H) 5. 39 (s, 2H) 5. 14 ( HE g, 2H) ,

[0796] IR B :5- (FEEEIL ) MEMEIE [5,4-b] Mg —2— T ARAC IV 20k R — TP i

[0797]
o >—/* g
oy

[0798] i) 5—( R IE ) WEMEIE [5,4-b] BHEBE —2- JZ (800mg, 3. 11mmol) 7F DMF (3. 1mL)
IR B N 20. OM S 444N (0. 3mL, 6. 22mmol) o KHIR-SWTE SR B HE 10 40 %8h, i
BN 8RR (0. 47mL, 7. 77mmol) , HECHREH 10 2380, FEIIA—4 20. OM A AL Eh
(0. 3mL, 6. 22mmo1) , H - HEFR AW 10 4380 S5 B AT ¢ (0. 47ml, 7. 46mmol)
PLFERAW) 1 /N, SR A K FLA EtOAc KL (3 IR ) « FHEIKBEG G AN,
LU T8, vEd B ikdi. ik (2-20% EtOAc/CHCL,) ZEALFHIR &4
DLBR AL 3 (0 45 5 [ IR 1) 5 (R IR4IE ) MEMESF [5,4-b] Aibne —2- FE — AR &k R —
S (1.02g, 0% 91% ). 'H NMR(400MHz, CDC1,) & ppm8. 02(d, J = 8. 78Hz, 1H) 7. 51 (d,
J = 7.28Hz,2H)7.38-7. 45 (m, 2H) 7. 32-7. 38 (m, 1H) 6. 89(d, ] = 8.53Hz, 1H)5. 46 (s,
2H) 2. 65 (s, 6H) .
[0799]  DIE C: (R)-N-(5- (R4 ) MEMEIF [5,4-b] nbmg —2- 55 ) —4H-1" - F g [ =%
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M 5,37 — — IR [2.2.2] 4% 1-2- fi%

[0800]
H N X
o AT L
A U

[0801]  #f 5-( FFILEEIL ) MEMEIF [5,4-b] mEng —2- K AW R R — F i (500mg,
1. 38mmol) + (S)-3-( 2 % H 2% ) 28 7 3F -3- liE — Hh % #h (317mg, 1. 38mmol) ¢ Tk PR
(1. 0g,3. 07mmol) 7E DMF (7mL) " VR &N 2 100°C HAREF 2 /o AR NV IR S
VR IEEELE, MNP SR (4%) . HEKEG AR, 20 R T
fe, ue HAEBE S PIRYE . RO (2-20% [9 @ 1 FEE @ S84 1-&15) 4
IR AU ] R) -N-(6-(FFIEAIL ) BEM: I [5,4-b] mibmg —2- J& ) —4H-1" - & 4R
[ oWy —5,3" — — 3 [2.2.2] 3¢ 4% 1-2- % (390mg, U 2 67 % ). 'H NMR(500MHz, CDC1,)
& ppm 9. 18 ( 3% B U, 1H) 7. 76 (d, J = 8.85Hz, IH)7.50(d, J = 7.32Hz,2H) 7. 41 (t, ] =
7. 32Hz, 2H) 7. 32-7. 37 (m, 1H) 5. 42 (s, 2H) 4. 02(d, ] = 9. 46Hz, 1H)3.68(d, ] = 9. 46Hz,
1H) 3. 37-3. 44 (m, 1H) 2. 75-3. 06 (m, 5H) 2. 13-2. 25 (m, 2H) 1. 73-1. 82 (m, 1H) 1. 49-1. 70 (m,
3H) . MS(LC/MS)R. T. = 1.69 ;[M+H] = 421. 98,

[0802]  SLjiif] 237

[0803]  (R)-2-(4H-1" — Z %2 [ wZMe —5,3" — —3F [2.2.2] ¥k 1-2- FEa 8 ) mEmIf
[5,4-b] nitEE -5 (4H) - fid

[0804]

Ao

N2l ST NTTo

[0805] o (R)-N-(5— (4L ) WEMEIE [5, 4-b] MEmE —2- 35 ) ~4H-1" - Zuie [ 78m -5,
37— 23 [2. 2. 2] ke ] -2- % (390mg, 0. 925mmol) 7 TFA M ff HAEFREEIR B N 4 7SI
G LCMS f TLC BonB i R R A BB  fEF 8 bR 25 TRA H 28 i) 25 1 HPLC 4l AL KLV &
W)o TEELASHIRAES LI i85y B SRS LIS 3] (R) —2- (4H-1" - E 2t [ "&m: 5,
37— A [2.2. 2] Akt 12— FLEHE ) WEMEFF [5,4-b] mibRE -5 (4H) - {i] =M LR E (164mg,
0. 368mmo 1, I % 39.8 % ) o M.P. 245 (P& fi# ). 'H NMR (400MHz, DMSO-dg) & ppm 9. 99 ( &
B, 1H) 9. 05 ( 55 8k, 1H) 7. 81 (d, J = 8.53Hz, 1H)6.65(d, J = 8. 78Hz, 1H)3.96(d, J =
10. 29Hz, 1H) 3. 82(d, J = 10. 54Hz, 1H) 3. 63—3. 78 (m, 2H) 3. 36-3. 47 (m, 1H) 3. 16—3. 34 (m,
3H) 2. 43 (5 B0, 1H) 2. 16 ( B0, 1H) 1. 76-2. 07 (m, 3H) « MS(LC/MS)R. T. = 0. 50 ; [M+H]"
= 332. 15,

[ogoe]  SLjsf 238

[0807]  (R)-N-(6-(3- FIALFERAL ) WENE —4- 58 ) —4H-1" - Z 1R [ =& M -5,3" - "3
[2.2.2] gt 1-2- %

[0808]

176



CN 102066384 B OB P 143/202 T

p N

HN—
o~ N7
WAz

[0809] BIR A .6-(3- PG IEINIL ) MEIE —4- I
[0810]

o

HaN A

N N

~~
[0811] X 6— & WERE —4- i% (0. 324g, 2. Smmol) 3~ FARFERILMMR (0. 475g, 3. 13mmol)
Na,CO0, (0. 795g, 7. 50mmol) % — ( =ZKFEHE ) &AL (11) (0. 035g,0. 050mmol) HIVR &Y
76 DME/EtOH/ 7K (15 @ 2 3mL) HPRE, TER & P TE 125°C A 20 78h Hifk4d. 2
i iiiZ: (10-60% LR LBE / Cobt ) Atk B 4 IS 21 K B ([l 4R (1) 6- (3— A4
o) mERE -4- i (0. 35g, 1. T4mmol, K 70% ) o LCMS R.T. = 1.28 ; [M+H]" = 201. 98,
[0812] IR B :4- FIiFEIE —6- (3 AL RE ) mEng

[0813]

h

X

[0814]  FE=EM 1,17 — ik ] ﬂttﬂjz —2(1H) - ffi 1 (0. 970g,4. 17Tmmo1) 7E 5 FfiH
ISP NN 6-(3— IR LRI ) meng —4- % (0. 7g, 3. 48mmo1) » FEZIEIEH: R NIRS Y
18 /NI o LC/MS s T 7= Al 2 206 o IR AR pS (s v B R R R B . et
W (0-10% LR L lE - Tt ) A ER LIS 2128 (LR IK 4- ik —6- (3- P4 ER
FL) mErE (0. 39g,4. 3lmmol, YLH 46% ), LOMS R.T. = 2.91 ; [M+H]" = 244. 03,

[0815]  PEEC : (R)-N-(6-(3— FIAIE AT ) WENE —4- 0k ) —4H-1" - F AR [ »&M: 5,3 - —
I [2.2.2] ¥kt 12— %

[0816]

[0817] i) (S)—-3— (LI ) 4273 —3- ¥ —#h &L (0. 363, 1. 583mmol) 7E N,N- —
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FEFEERZ (20mL) TR NN Cs,C0, (1. 289g, 3. 96mmol) & 4— s it —6- (3—- 4L
AR WENE . FEEIRFER AV 30 4 Bh. RN, N' - Z RN dEeK % (0. 740mL,
4. 75mmol) , H7E 2 i\ Sk S PR A ) 18 /NI o IR AR & W H & mk I (1% (5-25%
9 @1 TR AR ) - LR OER) Aifb A RIRE G AR E (R) -N-(6— F A= L me
WE —4-FL ) —4H-1" - A2 [ oZ M 5,37 - —FF [2. 2. 2] 248 1-2- i (0. 294¢g, 0. 788mmol ,
#50% ). M.P 80-5°C. 'H NMR(400MHz, MeOD) & ppm 8. 77 (1H, s),7.47-7.58 (2H, m),
7.39 (1H, t),7.20 (1H, % B¢ W ),7.04 (1H, dd),4.05(1H, d),3.85(3H, s),3. 74 (1H, d),
3.23(1H,d), 3. 10 (1H, d) , 2. 71-3. 00 (4H, m) , 2. 03—-2. 22 (2H, m) , 1. 53—1. 85 (3H, m) » MS(LC/
MS)R. T. = 1.58 ; [M+H]" = 366. 15,

[0818]  SJifs] 239

[0819]  (R)-N-(mépk —3— & ) —4H-1"— E A8 [ »BM -5, 37— Z3f [2. 2. 2] 94t 12— 1%
[0820]

S
X N/J

I
[0823]  {RZEIN 1,17 — BipAt— [ bwe -2 (1H) - fi ] (0. 805g, 3. 47mmol) £ 5 FHE
(VTR A I\ S Wbk —3— fi% (0. 5g, 3. 4Tmmol) » fEZEIRMFE S BIR A 18 /Mif . LC/MS &
INFTE FEYE N g . IRAFIRIE O g . ARER s (0-40% LR LB - Ot )
AL ETE LATS B A L AR 1 4- AR E2E —6- (3 AR RS ) mEmE (0. 55g, 2. 96mmo ] , Y
K 85% ), LOMS R.T. = 2.47 ;[M+H]" = 187. 23,
[0824]  ABBE B« (R)-N-( Sk —3- 3 ) —4H-1" - 7% [ "8k —5,3" - —3F [2.2.2]

Bt 1-2- %
N=—
HN
\ 7/
Yave
In

[0825]

[0826]  [i] (S)-3-( 2k W3k ) 27 3 -3- i —#h R #h (0. 2¢,0. 873mmol) E N, N- —
PR B i (20mL) AR RS9 80P BN Cs,C0, (0. T11g, 2. 182mmol) Jr 3— S B 5 3k 5 v
Wk (0. 163g,0. 873mmol) o 1 =5 I i FH VR B 30 0 Bhe ARG AN, N7 — 53 A FE i —
W% (0. 408mL, 2. 62mmo1) , H7E SR B FE IR G4 18 /NI o R A5V & W) HL& 0k i (2 1% 2
(5-25% [9 © 1 Wl @ ALk - ZIRAME ) 2l USRI A & R AR (R) -N-( S
Wk —3— 3 ) —4H-1"— 02 [ "Emg -5, 3" - —FF [2. 2. 2] 4% 1-2- i (0. 16g,0. 508mmo]l , I
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K 58% ) oM. P. 196-200°C . 'H NMR (400MHz, MeOD) & ppm 9. 00 (1H,s) ,7. 92 (1H,d) , 7. 71 (1H,
d),7.59 (1H, t),7.20-7. 45 (2H, m), 3. 96 (1H, d),3. 65 (1H, d),3. 22 (1H, d), 3. 08 (1H, d),
2. 66-3. 00 (4H, m) , 2. 05-2. 23 (2H, m) , 1. 50-1. 86 (3H, m) » R. T. = 1. 37 ;[M+H]" = 309. 31.
[0827]  Sijifs] 240

[0828]  (R)-N—(6— HAJFEMERE —4- 3L ) —4H-1" - A M2 [ B —5,3" — IR [2.2. 2] ¢
BE 1-2— i
[0829]
N‘\
HN \ /

A2

[0830] DR A :6- FREFEMENE —4- JiZ

[0831]
N=\
H2N‘<\—_/<

[0832]  7F 55°C[4h (0. 197g, 8. 57mmol) 7EZ5My (11. 29g, 120mmol) H A T A 6- &
WAIE —4— 1% (3. 00g,23. 14mmol) o {E 140°C IHAGR G 2 /I, SR G 7E IR AR 20 /N
RGN TUK / 7K 1 32% NaOH K, IR FFR-SVNREALT 20°Co HSETA
BURAY HA A TR NIARUY Hik4i. SR @it: (2-20% LR AR / Okt ) 4
1Bk B ) LAAS 3 [ 1 AR 6- 2R TR MERE —4- % (0. 6g, 3. 21mmol, Y38 75% ) . LCMS
R.T. = 1.37 ;[M+H]" = 197. 95,
[0833]  JDIE B :4- i —6- R I MEIE
[0834]

S:::QN N—

“J\\—/{‘

)
[0835] ¥ 6- K & L ME B —4- g (0.288g,1.538mmol) K 1,17 - % Fr & — [
g —2 (1H) - il ] (0. 357g, 1. 538mmo1) 7E DCM H [FIVR-& W E EiR B+l 18 /NIt SRR (i

4 (5-35% LIR MG - Okt ) LiAL R CLR &) AG B (IR () 4- #m%u% —6- KA
WEIE (0. 55g,2. 96mmol, Yi{# 85% ). LOMS R.T. = 2.78 ;[M+H]" = 229. 94,

[0836]  HBRC : (R) -N-(6- LA IEMENE —4-JE ) ~4H-17 - 42 [ "B -5, 37— —Ff [2, 2. 2]
SELE 1-2- i
[0837]

s \
[N "///N O—Q
[0838] |i] (S)-3-( &IEHIE) 7 ¥f —3- fig — g h (0. 170g,0. 742mmo1) {E N, N- —
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I IERL (20mL) A I A I Cs,C0, (0. 604g, 1. 854mmol) % 4- S il —6- 2R %%
mEnE (0. 17g,0. 742mmol) o {EZIRPFETRER 30 4387, REMAN, N - Z N FERK
% (0. 347mL, 2. 225mmo1) , HAE S WK S FIR G 18 /Mo IRGa1R A4 H A i i
(5-26% [9 : | AIEE © EAEALER - SR O ) Aidh LS 2RI A ARG (R) -N-(6- 2544
FEWBIE —4- 55 ) —4H-1" - B2 [ =8I -5, 37— —FF [2. 2. 2] =E4% 1-2- i (0. 21g,0. 72mmol,
% 48. 2% ) . "HNMR (500MHz , MeOD) 8 ppm 8. 43 (1H, s), 7. 47 (2H,t),7. 30 (1H,t) , 7. 16 (2H,
d),6. 21 (1H, % 804 ) , 4. 03 (1H, d) , 3. 72 (1H, d) , 3. 22 (1H, d) , 3. 11 (1H, d) , 2. 73-2. 99 (4H,
m), 2. 00-2. 18 (2H, m) , 1. 54-1. 88 (3H, m) » LCMS R. T. = 1.46 ;[M+H]" = 352. 19,

[0839]  sLjifsl] 241

[0840]  (R)-N-(7— FI4JEmENRIbk —2- 3% ) —4H-1" - A8 [ =& M 5,37 - Z3f [2.2. 2] 3¢

o 1-2— i
—N
HN{
o= N
‘wu/N
. o—

[0841]
[0842]  JDIRA N-(2,4- " HEFLFE ) -7- FEIEERBE —2- I

[0843]
IS S P
H
O/

[0844] AHR¥E J. Chem. Soc. Perk Trans. 1,2001,978-984 45 [f) 2— &1 —7— FH & FL Nk
(0.51g,2.62mmol) K (2,4- —FI4EZEEL ) % (1. 181mL, 7. 86mmol) 7F DMSO (2. 5mL) H
76 150 CH A7 30 23 h, ¥ IHAE 150mL EtOAc HHske H A 100mL #h /K3 = k. &A4F
90g ikl A - 20% 22 80% EtOAc/ TUELA 40mL/min (50 4% ) PRis (A ik gl AL =4 LA
FEIN-(2,4- ZHEIRIE) -7- AR -2- fZ (795mg, 2. 443mmol, 0% 93% ) . 'H
NMR (400MHz, CDC1,) & ppm 8. 00 (1H,s),7. 70 (1H,d, J = 8. 81Hz) ,7. 29 (1H,d, ] = 8. 31Hz) ,
7.05(1H, d, J = 2.77Hz),6.97 (1H, dd, J = 9.06,2. 77Hz) ,6.47 (11, d, ] = 2. 27Hz),
6.43(1H, dd, J = 8.18,2.39Hz),5.22(1H, t, J = 5. 29Hz),4.63(2H, d, ] = 5.54Hz),
3.91(3H, s),3.83(3H, s),3. 78 (3H, s) » LCMS :RT = 1. 91 434, MH+ = 326. 15.

[0845] DR B :7- ISR —2- % 2,2,2- —H LR

[0846]
N
o™
~o N” “NH,

[0847] 4 N-(2,4- — HI 4 J& R 36 ) —7— F 40 2 v R bk —2- Ji& (0. 79g, 2. 428mmol) 7E

TFA (10mL, 130mmo1) /CH,C1, (10mL) H7E =R BFE 30 738 FENEHE 78 Ko LR L.

LI K B W) in N LR NaHCO, 7K (200mL) , 3 A5 3 ¢4 [l A3 v Hi ok FH DOM 4 T A€ Y

RBEY. WRHEANZEHAERTSPTEUSR 7- FAIEERER -2- 1% 2,2,2- —H LRk

(0. 70g, 2. 4mmo1l, YL 99% ) » 'HNMR (400MHz, DMSO-d,) & ppm 8. 10 (1H, s),7.63(1H, d, J
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= 9.07Hz) ,6.95(1H,dd, ] = 9. 06,2. 77Hz) ,6. 89 (1H, d, ] = 2. 77Hz) , 6. 85 (2H, &% HLl% ),
3.84(3H, s) o LCMS :RT = 1. 04 43%h, MH+ = 176. 14,
[0848]  JDIR C .2- FRiEIE -7 A FEMENRIE

[0849]
N
DO
s=C=N""N" o~

[0850] 44 7— FI4IEMENR Ik —2- % 2,2,2- = LM EE (578mg, 2mmol) = Z 1% (3351 L,
2.400mmol) & 1, 1" —-Hifedt — [ntbiE —2 (1H) - fi ] (557mg, 2. 400mmol) [IVE-S 44 5mL DCM
ERE 24 /N, 7E 120g RERSTA EH 0 & 25% EtOAc/ C4ELL 35mL/min (25 4381 ) BB
it [ VARG AR 31 2— St 0 —7- AR JEME R R (84mg, 0. 387mmol, L #s 19% ) o LCMS -

RT = 2. 49 4}h, MH+ = 218. 06,

[0851]  PER D : (R)-N-(7- F A SEnE R bk —2— 5 ) —4H-1" — B %08 [ &M 5,37 - —3f

[2.2.2] 34t 1-2- %
—N
HN{
o~ N
LN
ya o—

[0852]

[0853]  IH i Sty 23 SR B (K775 G e (R) -N-(7— FUAR IR NRbk —2- 55 ) —4H-1" - &
W2 [ eZI4: 5,37~ —If [2. 2. 2] 4% 1-2- o £F 120g REC T B 1-4% [9 & 1MeOH/NH,0H] /
CHC1, (50 438 ) 8 PRuod (4 1% v 4 A6 45 3] 24mg (W02 17% ) » "HNMR (400MHz, CDC1,) 6 ppm
9. 73 (1H, %5 506 ), 8. 45 (1H,s), 7. 80 (1H,d, J = 9. 07Hz) , 7. 12(1H,dd, ] = 9. 06, 2. 77Hz) ,
7.03(1H,d, J = 2. 52Hz) , 4. 02 (1H,d, ] = 9. 32Hz) , 3. 90 (3H, s) , 3. 67 (1H,d, J] = 9. 32Hz),
3.36(1H, dd, J = 14. 86, 1. 51Hz) , 2. 69-3. 06 (5H, m) , 2. 10-2. 26 (2H, m) , 1. 66-1. 80 (1H, m) ,
1.43-1.63(2H, m) . LCMS :RT = 0. 835 434, MH- = 338. 2, MH+ = 340. 1.

[0854]  Sijffs] 242

[0855]  (R)-N-(6— FHZEMENRMK —2- 2% ) —4H-1" — B4 [ o&M: 5,37 — —3f [2.2. 2] =F

Bt 1-2- i
ya

[0856]
[0857] ZDIR A N-(2,4- —HEITFHE ) -6- FRMERME -2- %

[0858]
T
N” N
L
(@)

[0859] % KR 4 J. Chem. Soc. 1948, 1310-1313 il 4% 1) 2— & —6- A7 3L ¥ 12 Wk (0. 51g,
2. 86mmol) K (2,4 —FR4RFLZEEL) FR%E (1. 29mL, 8. 57mmo 1) £E DMSO (2. 5mL) F7E 150°C 14
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BALEE 30 73 Bl FFHAE 150mL EtOAc AR H A 100mL #h/KZH =K. 1£ 90g FEffA |
1 20% % 60% EtOAc/ Tt Lk 40mL/min (50 438 ) Lo Pid (aiBvhai b ™ LAAS 2] N- (2,
4— T FRAEENEE ) -6 FIJEMENRIE —2- % (848mg, 2. T4mmol, YL F 96% ) . 'H NMR (400MHz,
CDC1,) 8 ppm 8. 12(1H, s),7.60(1H, s),7.59(1H, d, J = 5. 79Hz) , 7. 38 (1H, dd, J = 8. 56,
1. 76Hz) ,7. 30 (1H, d, J = 8.31Hz),6.46 (1H, d, ] = 2.27Hz),6.42(1H, dd, J = 8. 18,
2.39Hz),5. 20 (1H, t, J = 5.41Hz),4.62(2H, d, J = 5.54Hz),3. 83 (3H, s),3. 77 (3H, s),
2.46 (3H, s) » LCMS :RT = 1. 93 438h, MH+ = 310. 20,

[os60] DR B :6— FHIEMENRMK —2- JiZ 2,2,2- —H LMRER

[0861]
\C[N\ TFA
By
N~ NH,

[0862] 4 N-(2,4- —HIAEE T ) -6 FHZEnENRME —2- % (0. 84g, 2. 72mmo1) 7E TFA (10mL,
130mmo1) /CH,C1, (10mL) T 7EZ A FE 30 73 8h o FEHEH 75 K as bR W 4L E5% B
LA Na,CO, ZK VR (200mL) , 3K AR 5 A0 (o [l AR DT e ok« FH DOM A T A BURE W F
AVLZ LB RN T, Wi HAE B2 N TR USRI 6- LRIk —2- 1% 2,2, 2- =5 LR
#h (640mg, 2. 343mmol, Y% 86% ) . 'H NMR (400MHz, DMSO-d,) & ppm 8. 24 (1H,s),7. 55 (1H,
s),7.34-7.45(2H, m), 6. 82 (2H, s), 2. 41 (3H, s) » LCMS :RT = 1. 07 43%h, MH+ = 160. 12,
[0863] DR C :2- Fhiisld —6— I ILmE Rk

[0864]
N\
orr
S=C=N N

[0865] 5 6- AL MEIR Mk —2- 1% 2,2,2- =% & R th (546mg, 2mmol) . = 4 fi% (243mg,
2.400mmol) & 1, 1" —figedk — [ kg -2 (1H) - §d 1 (557mg, 2. 40mmo1) HIVE-SY)ILE 5SmL DCM
dhRE 4 /NN, 7E 120g FERG T B 0 2 25% EtOAc/ T bh 35mL/min (25 4340 ) B0
PR E P LIAT R 2- FE S -6- FEEMERK (153mg, 0. 760mmol, % 38% ) o LCMS :RT
= 2.59 4}h, MH+ = 202. 04,

[oge6]  ZDEED : (R)-N-(6— FZEmENRMK —2- 2% ) —4H-1" - B iR [o%M: 5,37 - —3f [2. 2. 2]

FhE 1-2-
=N
HN—Q
o< N
Lo/
N

[0867]

[0s68] i id LM 23 LUK B U7 VE G i (R)-N-(6- FIZEMENRMk —2- 2k ) —4H-1" - 2%
i [ o&me 5,37 TR [2. 2. 2] Tk 1-2- . 7E 1208 FERSES FR 1% % 4% [9 & 1MeOH/
NH,0H] /CHC1, (50 4387 ) 2 PRIk (i alifh /3. 3] 46mg (% 19% ) » 'H NMR (400MHz, CDC1,)
& ppm 9. 75 (1H, % #.¢ ),8. 57 (1H, s),7. 71 (1H, s),7.60(1H, d, J = 8. 56Hz) , 7. 42 (1H,
dd, J = 8.44,1.89Hz) ,4. 01 (1H, d, ] = 9. 57Hz) , 3. 68 (1H, d, J = 9. 32Hz) , 3. 38 (1H, dd, J
= 14. 86, 1. 01Hz) , 2. 73-3. 08 (5H, m) , 2. 50 (3H, ), 2. 16-2. 26 (1H, m) , 2. 14 (1H, & Bl ),
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1.67-1. 79 (1H,m) , 1. 45-1. 65 (2H, m) » LCMS :RT = 0. 838 434§, MH- = 322. 2,MH+ = 324. 2,
[0869]  Sijitifs] 243
[0870] (R) -N-(7— IR bk —2— 256 ) —4H-1" — & %8 [ B -5,3" — IR [2.2.2]

Bt 1-2- %
e,
0 \ N
ZCN e —4%::2

[0871]
[0872]  JDIR A N-(2,4- " FEFIEFERE ) -7 FEMERRL —2- i

ﬁlﬁ

[0874] % HR #5 J. Chem. Soc. 1948 1310-1313 ffi] % 1y 2- 2 g IR k(0. 51g,
2. 86mmol) K (2,4- — P4 IEIEIL) Ff% (1. 29mL, 8. 57mmol) 7éEDMso(z. 5mL) H7E 150 CH
PEAETE 30 438, FGIHAE 150mL EtOAc H ke H A 100mL EhyKZE =K. 7 90g FEMH b
}Eﬁ 20% £ 80% EtO0Ac/ CELL 40mL/min (50 734 ) £ PRI (0 1y 4i b HL = LIAS 3] N- (2,
4— T FRAEENEE ) -7 LRI —2- % (860mg, 2. 78mmol, YXF 97% ). 'H NMR (400MHz,
CDC1,) 8 ppm 8. 08 (1H,s),7.70(1H,d, ] = 8. 31Hz), 7. 49 (1H,s),7. 30 (1H,d, ] = 8. 06Hz) ,
7. 17 (1H,dd, J = 8. 31,2. 01Hz) , 6. 47 (1H,d, ] = 2. 52Hz) , 6. 42 (1H,dd, ] = 8. 31, 2. 52Hz) ,
5.23(1H, t, ] = 5. 16Hz) ,4. 63 (2H, d, J = 5. 79Hz) , 3. 83 (3H, s) , 3. 78 (3H, s) , 2. 48 (3H, s) -
LCMS :RT = 1. 93 2%, MH+ = 310. 20,
[0875] IR B .7- FILMENRME —2- ik 2,2, 2- =M LML

[0876]
o
s
N~ NH,

[0877]  HN- (2,4 — FR&EELFEEL ) —7- FISLmsIR I —2- % (0. 85¢g, 2. 75mmol) & TFA (10mL,
130mmo1) /CH,C1, (10mL) H 7R IR BiHE 30 73 Bh o 7R HERE 28 K L ER 2. M 4L s B
IINEF NaHCO, 7K (200mL) , IR AR Ji 08y 40 L[l Ry vE ik . FH DOM AT ZEBUR 54 o
BH VLB T8, W4 HAE R T N TR USR] 7- B -2- 14 2,2,2- =/ 4
52k (640mg, 2. 34mmol, Y2 85% ) » 'H NMR (400MHz, DMSO—d,) & ppm 8. 20 (1H, s) , 7. 64 (1H,
d, J] = 8.31Hz),7. 28 (1H, s),7. 15(1H, dd, J = 8. 31, 1. 76Hz) ,6. 89 (2H, s),2. 42 (3H, s) .
LCMS :RT = 1. 07 43%h, M+ = 160. 12,

[o878] DR C :2- Fhidld: —6— FILmE Rk

[0879]
N\
o
$=C=N" "N

[0880] ¥ 7— FILMENZRML —2- % 2,2, 2- =@ LM th (546mg, 2mmol) (78263-058-01) . =4
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% (243mg, 2. 40mmol) A 1, 17— Fi ¥R [ MErE -2 (1H) - i ] (557mg, 2. 40mmo1) [HVR-EIAE
5mL. DCM Fp ik 2 /. £E 120g R FH 0 & 25% EtOAc/ CBt A 35mL/min (25 7344 )
BV R NVIRE Y UG R 2- ik -7 FILmENRE (185mg, 0. 919mmol, 13 46% )
LCMS :RT = 2. 58 738, MH+ = 202. 04.

[0881]  SLEED : (R)-N-(7— FRIEMENRIB —2- 3 ) —4H-1" - E A48 [ "8me -5, 3" - ¥ [2. 2. 2]
St 1-2- &

[0882]

=N
N~
o< N
[ "’//N
N

[0883]  d L sLtEfsl 23 DR B 7 vA G M (R) -N-(7- FEEmENR Mk —2- 2% ) —4H-1" — &A%
W2 [ oM —5,3"— IR [2.2.2] ke 1-2- . fF 120g BERRTT FAH 1% %2 3% [9 ¢ 1MeOH/
NH,0H] /CHC1, (50 43%h ) £ bR (A ik a3 3 22mg (W% 7% ). 'H NMR (400MHz, CDCl,)
& ppm 9. 80 (1H, %% &0 ), 8. 53 (1H, s),7.81(1H, d, J = 8. 31Hz),7. 50 (1H, s),7. 31 (1H,
dd, J = 8.56,1.76Hz),4. 01 (1H, d, J = 9.57Hz),3. 66 (1H, d, J = 9. 32Hz), 3. 36 (11, d,
J = 14. 86Hz) , 2. 70-3. 04 (5H, m) , 2. 50 (3H, s),2. 15-2. 24 (1H, m), 2. 13 (1H, % B ),
1.66-1. 79 (1H, m) , 1. 44-1. 63 (2H, m) » LCMS :RT = 8. 67 43, MH- = 322. 6, MH+ = 324. 1,
[0884] Sty 244

[0885]  (R)-N—(6- (MLmE —3— %) WHIE —4- 5L ) —4H-1" - & 742 [ *&me 5,3 - —3F [2. 2. 2]
Fht 1-2- i

[0886]

N=\
N

S\
A N
InS 7

[0887]  JDIR A :6— (WHEIE —3—FL ) WEIE —4- JI%
[0888]

N:\
HoN \ /N

7 N\

[0889] 4 6- &L WEHE —4- % (0. 324g,2. bmmol) - Otk g —3— JE A B8 (0. 384g, 3. 13mmol) .
Na,C0, (0. 795g, 7. 50mmo1) M — ( ZZKFEEWE ) —&4LH (11) (0. 035g,0. 050mmol) [FI¥R-E4)
7 DME/EtOH/ /KR G iR e FRGWIIER & AP AE 125°Cmdh 20 7380 Hk4i .
S (SR 10-60% LR LR / Okt 5-25% (9 & 1 A | 5N ) - 2R
L) SiArsk ) LA 2K B 6 B ARR ) 6 (HibRE —3— 2% ) memg —4- i (0. 17g,0. 987mmol,
W% 40% ). LOMS R.T. = 0. 31 ;[M+H]" = 173. 11,

[0890]  DURB :4- it —6- (MbhE -3- %E ) Weng
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[0891]
S VAR
N N
7\

[0892]  FEZEIA 1,17 — Wi — [ nikme —2 (1H) - i ] (0. 682g, 2. 94mmo1) 7E 5 4t /
N, N A AR Jie v (R o RN 6= (Itb e —3— 2% ) B IE —4- fiZ (0. 337g, 1. 957mmol) .
16 60 CHNFREY) 18 /Mo LC/MS BoR T &Pl T, S taifis (1-40% L1
LT - Tt ) AR EUR A LA R RS IR 4- a2t —6- (nibme -3- 25 ) meng
(0. 12g,0. 56mmo1 , YL % 28.6% ) »

[0893] AU C : (R) -N-(6- (MEWE —3— KL ) WAIE —4- &) —4H-1" - H Zuig [ 8k 5,37 —
(2.2, 2] 2EHE 1-2- &
[0894]
N=\
HN—N Y

O
N
[N 2

[0895]  [r] (S)-3- (& FEFIE) T -3- Rk (0. 13g,0. 560mmol) 7E N, N- —FIZE
FEEAZ (20mL) P AIVEIR T NN Cs,C0,(0. 46g, 1. 4mmol) F% 4- St —6- (nigng —3-3&)
WERE (0. 12g,0. 56mmol) o 7EZ WP FEIREW 30 7080, ARG MMAN, N - Z N &R
ff (0. 26mL, 1. 7Tmmol) , HAEZ IR BEHIR G 18 /Mo IRATR G Y HARE I A% (0-10%
[9 0 1 FEE SR ]- SR Ol 24k LIS 2K B B AR K (R) -N- (6— (ntbig —3- %5 )
WEIE —4— K5 ) —4H-17 - B i [ 28w -5, 37— “H [2. 2. 2] 4% 1-2- % (0. 182, 0. 613mmol,
% 35% ). 'H NMR (400MHz, MeOD) & ppm 9. 13-9. 21 (1H, m),8. 82 (1H, d),8. 63 (1H, dd),
8. 44 (1H, dt),7.56 (1H, dd),7. 31 (1H, s),4. 06 (1H, d),3. 76 (1H, d), 3. 20-3. 28 (1H, m) ,
3.08-3. 16 (1H, m) , 2. 72-3. 01 (4H, m) , 2. 00-2. 24 (2H, m) , 1. 52-1. 83 (3H, m) » LCMSR. T. =
0.72 s [M+H]" = 337. 2,

[0896] S Jiifs] 245

[0897]  (R)-N-(2° — U4 3L —4,5 " — BRMERE —6- 3L ) —4H-1" — A L2 [ »&M —5,37 — IR
[2.2.2] 3FkE 1-2- ik

[0898]
N=\
N Y
O
[N 'l///N / \N
v~

O._._
[0899] DU A .27 - HI4HZE 4,5 — HXMENE —6- %
[0900]
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[0901]  #f 6— & W% g —4- Ji% (0. 35g,2. T0mmo1) 2— A 45 ik & ng —5— &L A 2 (0. 520g,
3. 38mmo1) . Na,C0, (0. 859g,8. 11mmol) K — ( = % & W) — & 4k 48 (I1) (0. 038g,
0. 054mmo1) 7E DME/EtOH/ 7K (15 : 2 © 3mL) WVREWHIRE. FHRAWAERYE &
7E 125Chn#h 20 73 Bh Hik%s . SrElctitks (0-5% (9 ¢ 1 Il @ S8 ) - SR OHE)
AR B LAT R K A EE AR 27 - A 4,57 — BMERE —6- fi% (0. 28g, 1. 378mmol,
WF 51% ). LCMS R.T. = 0.53 ; [M+H] " = 204. 11,
[0902] IR B 6 FIEIL 27 - FHEIE 4,57 - Bemsng
[0903]

SN A

NN

7N\
=
[0904]  FE=sVEL 1, " —Rhddk — [ nikmg -2 (1H) - E@H] (0. 832g, 3. 58mmo1) 7E %t /N,
N- "R RS N 27 - A EE 4,57 - BRmERE -6- fi% (0. 56g, 2. 76mmol) » 7F
60°C INHFEEIREY) 18 /N o LC/MS B T B =g h Lg . SrERSEEE (0-40% LR
LE - Bt ) AR ARG LA RIRS AR 6- SRt -2 - FEIE 4,5 - Bk
BEE (0. 1g,0. 408mmol, 3 15% ). LCMSR. T. = 2. 29 ;[M+H]" = 246. 03,
[0905] JDHEC:(R)-N-(2 - 4R HL 4,57 — Bemsmg —6- & ) —4H-1" - F W& [ »& W -5,
37 = TR [2.2.2] ke 1-2- i

[0906]
N=\
HN N
o0 N\ /
N " 7
=

(09071 o] (S)-3-(&FEFRE) 7 -3- FF ik (0.093g,0. 41mmol) 76N, N- —H
J@EEIHE;*EH# (20mL) T T NN Cs,C0, (0. 33g, lmmol) K% 6— SR &I —27 - A4 -4,

— JemERE (0. 1g,0. 41mmol) o 7E S IEBEFEIREM 30 7380, RIEMAN,N - ZRHHEHK
ﬂ]ZHi”z (0. 19mL, 1. 2mmo1) HIE=\EH VRS 18 /I IRZGIR G W) H AR ik (5-25%
[ C1 PR L SEMNE - 2R AEE ) A DT RIAK A AR (R) -N- (27 - FIAE -4,

— IRmERE —6- 5% ) —4H-1" - B AR [ o& M -5,3" — 3 [2. 2. 2] =E%¢ 1-2- i% (0. 072g,
0. 188mmo1,L|51%3 46% ). 'H NMR(400MHz, MeOD) & ppm 9. 19 (2H, s),8. 80 (1H, d), 7. 24 (1H,
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Vo BLUE ), 4. 00-4. 09 (4H, m) , 3. 76 (1H, d), 3. 23 (1H, s),3.08-3. 15 (1H, m), 2. 72-3. 04 (4H,
m),1.97-2.22(2H, m), 1. 38-1.85(3H, m) » R.T. = 1. 22 ;[M+H]" = 368. 22,

[0908] St 246

[0909]  (R) -N-(6— (HHLIE —4—FE ) WEE —4- 55 ) —4H-1" - B 42 [ v& M —5,3" - —Ff [2. 2. 2]
SEpE -2 Ji%

[0910]
N=\
HN \ /N
O\
e 7N
—N
[0911]  JDIRA 66— (WHEIE —4-FL ) WEIE —4- JI%
[0912]
N=\
HzN \ /N
7 N\
—N

[0013]  ¥f 6- & W& g —4- % (0. 324g, 2. 5mmol) | AL E —4— FL A B2 (0. 384¢g, 3. 13mmol) .
Na,C0, (0. 795g, 7. 50mmol) f — ( =Z=FLMWE ) —54k4R (11) (0. 035g,0. 050mmol) 7F DME/
EtOH/ 7K (15 © 2 : 3mL) KVESYITIRE. FIRSWEE S AT AE 125°C N 20 43
PhHWAE . R eI 6-26% [9 ¢ 1 Il D AsbE 1- IR AER ) AR Y LAS
B K B [ AR ) 6- CHIERE —4- 2k ) WEIE —4- JiZ (0. 15g,0. 871mmol, Y& 35% ) . LCMS
R.T. =0.30;[M+H]" = 173. 11,
[0914]  DIR B :4- FiF AL —6- (ALne —4- 55 ) weng
[0915]

Sq\ N=\

N \ /N

7\

=N
[o916]  FEEIELM 1, 17— Bt — [ ntbieE -2 (1H) - & ] (0. 601g, 2. 59mmol) 7E S 4t /N,
N— R G RS R N 6- (kg —4- FE ) mEg —4- Ji% (0. 297g, 1. 725mmol) » 7F
60 CMAFECIREY) 18 /Nf o LC/MS SR Fr 8 Mg h 30 . SRR g% (0-40% L%
LR - Ot ) A RIS CIR-A Y LS IR (A AR 1) 4- Semi 0k —6- (nibie —4- 5% ) meng
(0. 055g, 0. 257Tmmol, X% 15% ) » LOMSR. T. = 1. 46 ; [M+H]" = 215. 09,
[0017]  PERC: (R)-N-(6- (MLRE —4-Fk ) WERE —4- JL ) —4H-1" - AR [ =%M: 5,37 - —

o[2.2. 2] g ]-2- ik
[0918]
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O
AT

—N
[0919] [ (S)-3-( & ILF I ) &7 -3- £k (0. 059g,0. 257mmol) 7E N, N- —
S FERZ (15mL) AP %S 8 N Cs,C0,4 (0. 209g, 0. 642mmol) f 4— e fiat w5 —6- (it
WE —4- 3% ) WEmE (0. 0558, 0. 257mmo 1) o 7E ZIEBEFVREIE 30 7387 AR S5 AN, N - — A 2
ik — WP fi% (0. 12mL,0. 77mmol) , HYE SR GRE RS 18 /M. WGRE W HArER &
W (0-10% [9 @ 1 FIEE © S5 - SR OIE ) fifb LA I ey (R)-N-(6— (it
WE —4—FL) WEIE —4- 35 ) —4H-1" - Z 4R [ v 5,37 - 30 [2. 2. 2] =E4¢E 1-2- fi% (0. 014g,
0. 04mmo1, it 2 16% ) . 'HNMR (400MHz, MeOD) & ppm 8. 85 (1H, d),8. 67 (2H, dd), 8. 04 (2H,
dd), 7. 34 (1H, S5 R ), 4. 06 (1H, d) , 3. 76 (1H, d) , 3. 23 (1H, d) , 3. 10 (1H, d) , 2. 70-2. 99 (4H,
m,2.01-2. 22(2H, m), 1. 53-1. 86 (3H, m) » LCMS R. T. = 0.42 ; [M+H]" = 337. 14,
[0920]  SEjsfs) 247
[0921]  (R)—6-(4H-1" — EAMA [ »ZMk —5,3" — —3F [2. 2. 2] =Fhe ]-2- R ) —2- F &
ntiE —3- FiE
[0922]

/' CN

A

[0023] SR A :6- Fpbinldk —2- FEEMENE -3- FE

[0924]
S
\\H

N

| X

N =
CN

[0925]  [r] 6- 2 2E —2— FZENLRE -3- A (0. 41g, 3. 08mmol) 7E & %t (20mL) H [1IHE
N 1, 17— s = [ nksg -2 (1H) - i 1 0. 75g, 3. 23mmol) o 7E 40°CHidE R NIREH) 3
NI T ROVIR B A IR . £ Biotage :25-100% LR LHE / Cf% ) ZiibH =4
LIS 3 6- ShnEl gk —2- MLk -3- A fiE (0. 52g, 2. 97mmol, Y% 96 % ) » 'H NMR (500MHz,
DMSO-D6) & ppm 8. 36 (d, J = 8. 24Hz, 1H) ,7. 39(d, J = 8. 24Hz, 1H) , 2. 65 (s, 3H) » MS(LC/
MS)R. T. = 2.09 ;[M+H] = 176.0,

[0926] 35 BB B:(R) -6-(4H-1" - & 2488 [ "& M -5,3" - =3 [2.2.2] ¥4 ]-2- H R
5 ) —2- FELLnE -3- g

[0927]

/, CN

A
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[0028]  fEEEVLI] 6— S E 2k —2— FZENLRE -3- i (0. 25g, 1. 43mmol) 7E N, N- —HIJE
AR (20mL) IS NN = 2 (0. 5ml, 3. 666mmol) A 3— (Z R FEE ) 473 —3- %
ZEhR L (0.33g, 1. 46mmol) o 7E T0°CHEFE K NIR G 2 /Mo AEIRNIREGW 2 =0 H
EEA TR, S0 Biotage :85% CHCL,, 14% MeOH, 1% NH,0H) 4i4LFHIR. R )5
N, N- — FEE R E (20mL) & N, N’ — — SR EERK — W% (0. 67mL, 4. 28mmol) &L FH =4,
AR R AW A 70°C HARSE 2 /Mo AR NIRA Y 2 S0 HAE B ik 4 LA 2R
P, Gy (Biotage :85% CHCL,, 14 % MeOH, 1% NH,0H) 4fi A4 ¥H =4 LS 31 (a8 K
WE R)-6-(4H-1" — F AL [ wB M —5,3 — —FF [2.2. 2] ¢t 1-2- FE G HE ) —2— A 3kt
e —3- % (0. 09g,0. 3mmol, X% 21% ). 'H NMR (500MHz, DMSO-D6) & ppm 9. 11 (s, IH) ,
7.87(d, J = 7.93Hz,2H) ,6.69 (s, 1H) ,3.89(d, J = 10. 38Hz, 2H) ,3.63(d, J = 10. 38Hz,
3H) , 3. 00 (s, 5H) , 2. 72-2. 80 (m, 4H) , 2. 64-2. 69 (m, 5H) , 2. 60 (s, 7TH) , 2. 00(d, ] = 2. 14Hz,
3H), 1. 91 (s, 1H), 1. 87 (s, 2H) , 1. 58 (s,5H) 5 1. 42-1. 50 (m, 2H) » MS(LC/MS)R.T. = 0.48;
[M+H] " = 298. 13,

[0929]  SEjfs) 248

[0030]  (R)—6-(4H-1" — & ZJui [ "B —5,3” — —¥f [2. 2. 2] S¢h 1-2- KadE ) -2,4- —
RNtk E —3- I

[0931]

\ CN

HN
o< N
el

[0932] JBIRA .6- AR -2,4- —FENLng -3- B

[0933]
S
Qﬂ

N X

|

N_. = CN
[0934]  [n] 6- 2L —2,4- " FEEMEIE -3- G (0. 14g,0. 95mmol) 7F — & e (20mL)
I M 1,17 — Batpiedt — [ mEmE -2 (1H) - fid 1 (0. 23g,0. Immol) » 7F 40°C i+t K MR
G 3N . BHIRMNIBERER. ZEiE7E Biotage :25-100% LR LlE / Tkt ) 4l
R =Y LR 3 6- SaE 2L -2, 4- R FEuknE -3- I (0. 15g,0. 79mmo, 4 83% ) .
"H NMR (500MHz , DMSO-D6) 8 ppm 7. 37 (s, LH), 2. 63 (s, 3H) » MS(LC/MS)R. T. = 2. 40 ; [M+H]"
= 190,
[0935]  ZDEEB : (R)—6-(4H-1"— B IR [ oZMe —5,3" - —3f [2. 2. 2] “¢fe 12— Rk ) -2,
4- TR -3-
[0936]
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HN—Q CN

L
N

/N i

[0937] {EEIR N 6- FinEAE —2,4- —FELMERE -3- FFAE (0. 09g,0. 48mmol) 7F N, N- —
S R mERZ (20mL) A BV P I\ = Z % (0. 17mL, 1. 19mmol) K 3-( 2 JE A3t ) &7
W -3- kiR Eh (0. 11g,0.49mmol) o £E T0°CHIFE S NIR G 2 /N o YREN S NTR 59
PR AEES TR, 2008 Biotage :85% CHCL,, 14 % MeOH, 1% NH,0H) ZiA¥ ¥R »
SRIEH N, N- LR EERZ (20mL) & N, N’ — — SRR — W% (0. 22mL, 1. 43mmol) AbPH
e AR IR AR T0°C HARRE 2 /. AR NTREGY) 2 S IR HAE B ke L
BRI Y. 40k Biotage :85% CHCL,, 14 % MeOH, 1% NH,0H) Zlidb =4 LS 3
B ARRE (R)-6-(4H-1" — A Z2 08 [ oBM: 5,3 — K [2. 2. 2] ¢4t ]-2- H& 2 ) -2,
4- — RN g -3- FE (0. 10g,0. 32mmol, I3 66% ). 'H NMR(500MHz, DMSO-D6) & ppm
9. 08 (s, 1) ,6. 60 (s, 1H),3.88(d, J = 10. 38Hz, 1H),3.61(d, ] = 10. 38Hz, 11), 2. 98 (s,
2H) , 2. 70-2. 79 (m, 2H) , 2. 63-2. 69 (m, 2H) , 2. 55-2. 60 (m, 4H) , 2. 31-2. 39 (m, 4H) , 1. 99 (s,
1H) , 1. 89 (s, 1H), 1. 54-1. 62 (m, 2H) , 1. 41-1. 49 (m, 1H) » MS(LC/MS)R. T. = 0. 78 ; [M+H]" =
312. 1,

[0938]  SLjsifs] 249

[0939]  (R)-N-(6— R FE Mk M —3- J% ) —4H-1" — A 7% 0K [ »& M —5,3" - 3 [2.2.2] =F
ft 1-2- Ji%

[0940]

S=C=N
[0943]  JE L SLifs] 23 A BR B [R5V G 3— ik —6— ARIEMARE . 7F 120g kRS
0 % 25% EtOAc/ C ¢ bk 35mL/min (25 7308 ) 2o pas (o iy aith 153 3 420mg (fF 49% ) .
LCMS :RT = 2. 17 J3%h, MH+ = 214. 06,
[0944]  JDER B : (R) -N-(6- ZRFERANE -3 58 ) —4H-1" - E W& [ oZ M -5, 37— —3f [2. 2. 2]
FhE 1-2- &
[0945]
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[0946] I i SEfe] 23 AR B [ 771G e (R) -N—(6— R FEWANR -3 55 ) —4H-1" - AR [ =%
M —5,3"— "3 [2. 2. 2] 3kt 1-2- . 7E 160g FERST B 1-4% [9 @ 1MeOH/NH,0H] /CHCI,
LA 40mL/min (50 738 ) £ PRI (1R A01F 3] 6Tmg (R) -N- (6— AHEMANE —3- 2k ) —4H-1" - %
Zehg [ mE M 5,37 - 3R [2.2.2] ke 1-2- % (R 17% ). 'H NMR(400MHz, CDCI,)
§ppm 9.61(1H, % # W§¢ ),7.95-7.99 (2H, m), 7. 74 (1H, d, J = 9. 32Hz) , 7. 39-7. 52 (3H,
m), 7. 22 (1H, &4y — &g ),3. 97 (1H, d, J = 9. 32Hz), 3. 64 (1H, d, J = 9. 32Hz) , 3. 37 (1H,
dd, J = 14.73,1.38Hz),2. 69-3. 06 (5H, m) , 2. 16-2. 26 (1, m),2. 14 (1H, %% = W ),
1.66-1. 79 (1H, m), 1. 45-1. 60 (2H, m) » 'H NMR (400MHz, MeOD) & ppm 7.87-8. 02 (3H, m),
7.44-7.55 (3H,m) , 7. 13-7. 29 (1H,m) , 4. 05 (1H, d, J = 9. 82Hz) , 3. 74 (1H, d, ] = 10. 07Hz) ,
3. 17 (2H, dd, J = 49. 35, 14. 60Hz) , 2. 73-3. 04 (4H, m) , 2. 16 (2H, %% #ui ), 1. 55-1. 85 (3H,
m) o LCMS :RT = 0. 82 434, MH- = 334. 2, MH+ = 336. 2,

[0947]  SEjfs] 250

[0948]  (R)-N-(5-( FIEEMEE ) MEME —2- 58 ) —4H-1" - IR [ =% M 5,37 - 3 [2. 2. 2]
FEht 1-2- I

[0949]

N=—
S
AT

[0950]  JDER A :5- ( FIJLAREL ) MLis —2- ik
[0951]

=/

HzNAQ\_:\%S
[0952] ] 5— YRNLIE —2- fiZ (2g, 11. 49mmo1) 7E N, N- — FIL WL (20mL) H (I3 4
N FREEEY (1.611g,22.99mmol) o FEFEREY) HAE 100°CAERS T A 18 /i Hik4i . H
KACFERE Y HH — A PR ABOR Y. BE IR ENZE MR T45, 38 Hik%q. &
EERC B (0-10% [9 ¢ 1 Al @ S5 1- ZBROBE ) 2iA0hk i LIS 35 (i 4R
11 5— ( FRIERR L ) mikiE —2- fiZ (0. 15g,0. 871mmol, W2 35% ) » LCMS R.T. = 0.91 ;[M+H]"

= 141. 89,
[0953]  ZDUR B :2- SEhiilAE —5- ( F2khidt ) mEbe

[0954]
SESN N
j“{—JMS\

[0955]  /EZRI 1,17 - Bk — [ ke -2 (1) - §i ] (1. 069g, 4. 60mmo1) 7 5L e
POV N 5-( FRFERISE ) MEWE —2- % (0. 50g, 3. 54mmol) o fESIRPEFE R RIR S 18
NI o LC/MS o T B4 i . R (1 (0-40% STR OIE - Okt ) AR
IR A LA BURS ERR ) 2- SRS -5- ( FEERIEE ) WEREE (0. 545, 0. 257mmol, YLK
84% ). LCMS R.T. = 2.65 ;[M+H] = 184. 02,

[0956] IR C : (R)-N-(5- ( FIIERIZE ) MEME —2- 5% ) —4H-1"- %8 [ "% 5,37 —Ff
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[2.2.2] 2F4¢ 1-2- i
[0957]

HNJ\\“_?S/
\

(@)
ijw“

[0958] 1] (S)-3-(&IEHEL ) 7 —3- E —th R Eh (0. 375g, 1. 637Tmmol) 7E N, N- —
AL AR (1omL) A s N Cs,C0, (1. 333g, 4. 09mmol) K 2— i A —5- ( 2GR
55 ) MR (0. 3g, 1. 637Tmmol) o FEZIRBIFIREIR 30 48P, AREIA N, N - S NI —
T (0. 765mL, 4. 9mmol) , HAE IR AREENIFIR G4 18 /Mo IRAGIR A ) B RE RS (i
(5-25% (9 © 1 Al © S5 ) - SRR AR ) 2L LIS B3 0 i AR ) (R) -N- (5 ( FI &
Bi3E ) mbE —2- 36 ) —AH-1" - AR [ oB M 5,37 — B [2. 2. 2] 24 1-2- % (0. 014g,
0. 04mmo1, 2 16% ) o M. P. 155-60°C . 'H NMR (400MHz, MeOD) & ppm 8. 13 (1H, d) , 8. 06 (1H,
s),3.96(1H, d), 3. 66 (1H, d) , 3. 20 (1H, d) , 3. 08 (1H, d) , 2. 87-2. 96 (2H, m) , 2. 72-2. 82 (2H,
m),2.52(3H, s),2.00-2. 19 (2H, m),1.51-1. 81 (3H, m)» LCMS R.T. = 1.01 ;[M+H]" =
306. 12,

[0950]  SEjiifhl 251

[0960]  (R)-N-(5,6— —&UMENE —2- £ ) —4H-1" — & ZuiZ [ *&m: —5,3” - ¥ [2.2.2] ¢
Bt 1-2- &

[0961]

o— N
S
N /

[0962]  LIR A N-(5,6— —AUNEIE —2- 35 ) R R LR

[0963]
N
| X
N
o) a
cl

[0964] 1] 40 J. Org. Chem 2005,70,1771 7 BT & i% 1) N-(6— &tk mg —2- 35 ) ¢ % B
ffZ (1.02g,4.80mmol) 7ES {7 (25mL) 7 ¥ ¥ A 1- Sk g bt —2,5- — i (0. 62g,
4.67Tmmo1) , HAFIR G WAEWME P H 3 /it HAN 2SR EK. FEET P AR KRN
VRAY) HAE DMF (15mL) A B fif . FEMIN 480mg 1 SIS ¢E -2, 5— i HAE a4
95-100°C IH#AFTIR R L, ARG A IR EH .. FETPEREHEH SR EMEKS
M LB 1A A Bee 71 H GFR SB VRS KA R, H A K55G I A VIAH, fmmReE T
BEHAE R R TLC(10% LR MR / Okt ) WonTE RFO. 6 AbH KRBT A5, MI7E RFO. 4 K
0. 2 MHE /NI S FWREA ) Biotage (5-10% LR 488 / C%E ) , W RE 0. 6 184 LA
1331 790mg (66 % ) [ [ & N- (5,6 5k —2- 58 ) F5 Bt . 'H NMR (500MHz, CDC1,)
6 ppm 8. 17 (s, 1H),7.96 (s, 1H),7.72 (s, 1H), 1. 31 (s, 10H) sMS(LC/MS)R. T. = 1. 85 ; [M+H]"

= 248. 8,
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[0965] IR B :5,6— —&NLNE —2- fi%
[0966]

HyN I X

N
= Cl

Cl

[0967]  # N-(5,6— —&(AtrE —2- %) FEEEZ (790mg, 3. 20mmo1) 37 % #h R (1. 25mL) .
K (1. 25mL) J% EtOH (3mL) HIVEA AL P TE 85-90°C hu#i 4 /Mt LOMS &R JLF 584
AR . B EIRNIREY) 2 2, HAAR R NAREW CL4G /N A IMETR, AR5 e 22 0
P, 2R3 W S R SRR IR B KIS S LR LB AL 43 B 25 2, B SR LB
VRV, HH KB & FF A MU, 48 MgSo, 488, st H28 kU 2l At E k. {4
Ji4t i Biotage £ (20% LR LHE / Tbt ), BB FEA 7. 193 A ARE) 5, 6- Z&
ntiE —2- % (0. 49g, 2. 98mmo1,93% ) . 'H NMR (500MHz, CDC1,) & ppm 7. 44 (d, J = 8. 55Hz,
1H) ,6. 36 (d, ] = 8. 24Hz, 1H) , 4. 58 (s, 2H) o MS(LC/MS)R. T. = 1. 28 ;[M+H] = 164. 8.
[0968]  LIE C :5,6— —41 —2- SAuE g

[0969]
S
ﬁ
Nl\
N A ¢
cl

[0970]  [f] 5,6— —&UALIE —2— % (0. 47¢g, 2. 88mmol) 7 5 4% (25mL) FHIEHH A 1,
1= fipedt — [ OEmg -2 (LH) - i ] 0. 68g, 2. 94mmol) o 7E 40 CHiH: K NMIREY) 3 /NN, R )5
AR, 2605 Biotage :25-100% LR LHE / Ot ) A i LIS 2] A Gk K
AR 2, 3- 50 —6— SRR EUIEMLNE (0. 48g, 2. 34mmol, YT #E 81% ) » 'H NMR (500MHz , DMSO-D6)
& ppm 8. 26 (d, J = 8. 55Hz, 1H) ,7.47(d, ] = 8. 24Hz, 1H) » MS(LC/MS)R. T. = 2. 83 ;[M+H]"
= 204. 8.

[0971]  BED : (R) -N-(5,6— —&UntkiE —2- 3% ) —4H-1" - E It [w&M: 5,37 - —FF [2. 2. 2]
FEhE 12— Fi

[0972]

o— N
AN cl
N 4

[0978]  FEZELIN 2, 3- & —6- R IEntiE (0. 47g, 2. 29mmol) 7E N, N- — FIJE I iZ
(20mL) HEEE T I = & N% (0. 8mL, 5. Tmmol) & 3— (24 FEFAE ) 2873 -3- L _Ehik £k
(0. 54g, 2. 34mmol) o £F TOCHEFE SN IR S 2 /NI, VA 20 52 %98 HAF B S IRk 4E » 28 (01814
(Biotage :85% CHCl,, 14% MeOH, 1 % NH,0H) 2i4L ¥ K - 28 J5 A N, N- — R L ki (20mL) Az
N, N’ = S N Bk — % (1. 07mL, 6. 88mmo1) ALFE#. MAKNIRED 2 70°C HAREF 2
NI AN S RR A E SR HAE B IR YE . £ 0187 (Biotage :85% CHCL,, 14 % MeOH,
1% NH,0H) 4l A =P LAA3 3 B Ak AR (R) -N- (5, 6— —SULnE —2- 55 ) —4H-1" - IR
[ oM —5,3"— —3f [2. 2. 2] ke 1-2- % (0. 36g, 1. 08mmol, % 47% ) » 'H NMR (500MHz,
193
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DMSO-D6) & ppm 8.31(d, J = 1. 22Hz, 1H), 7. 84 (s, 1H) , 6. 80 (s, 1H) , 3. 85(d, ] = 10. 07Hz,
1H),3.57(d, J = 10. 38Hz, 2H) , 2. 98 (s, 3H) , 2. 69-2. 78 (m, 3H) , 2. 65 (t, J = 7. 78Hz, 3H) ,
2.00 (s, 2H) , 1. 86 (s, 2H), 1. 58 (dd, J = 7. 48, 2. 90Hz, 2H) , 1. 56 (s, 1H), 1. 41-1. 49 (m, 2H) .
MS (LC/MS)R. T. = 0. 81 ;[M+H]™ = 327. 1,
[0974]  Sjfifs] 252
[0075]  (R)-N-(4,5— —&ULHE —2- 5& ) —4H-17 - B 292 [ oM 5,3 — —Ff [2.2.2] 3¢
Bt 1-2- Jii
[0976]

Cl

HN \ Cl
o< N /
[NAjWN

[0977] BIRA .4,5- & -2- SR g
[0978]
S
\W\

N SN Cl

N =
C

[0979] [ 4,5— —&UNkRE —2- % (0. 25g, 1. 53mmol) 7E & P4 (256mL) s A
L, 17 =ik — [ nbng -2 (1H) - i ] (0. 36g, 1. 56mmol) o 7E 40 CHiH: S IR -S4 3 /M,
RIGAHEER . L6 Biotage :25-100% LR LB / Okt ) ALY =W LIS 3
TLE AR 4,5- &0 -2- FhiiEEnkeE 0. 26g, 1. 27mmol, W3 83% ) . Y EIEH T
s
[0980] BB : (R)-N-(4,5- " &hkRE —2- 3L ) —4H-1" - & I iR [vBM: 5,37 - 3R [2. 2. 2]
St 1-2- %
[0981]

o]

HN\@CI
o/\< }\1 /
[Nﬂjw”

[0982]  TEZELI 4,5— 5 —2— FAREIEMLIE (0. 25g, 1. 22mmol1) 7E N, N- — R AR fi
(20mL) F I I = 2% (0. 43mL, 3. 05mmol) J% (S)-3-( ZFEMIL ) Z8 ¥ —3- fig
— bR (0.29¢, 1. 24mmol) . 7E TO°CHEFE R NIREY 2 /NN A HIRNIRGY 2 ER
HrEA DR, 400 Biotage :85% CHCL,, 14% MeOH, 1% NH,0H) 4ifb kiR, A5
N, N- — L P EcfZ (20mL) & N, N — — A 38 — W% (0. 57mL, 3. 66mmol) Ab 3 7=
Mo MR NIEEWE 70°C HARR: 2 /Nt A H N IRE 2 5 Bk 4s LU S 1) .
2507 (Biotage :85% CHCL,, 14 % MeOH, 1% NH,0H) 4l 4k F 7= 4 LLAE 31 11 608 AR R 1)
(R)-N-(4,5- SUILIE —2— F& ) —4H-1" - ZIR [ =80 5,37 — 3 [2. 2. 2] ¥¢ht 1-2- iz
(0. 09g,0. 27mmo 1, Y& 22% ) . 'H NMR (500MHz, DMSO-D6) & ppm 8. 81 (s, 1H),8.32(d, ] =
6. 10Hz, 1H) , 7. 03 (s, 1H) , 3. 83(d, ] = 9. 46Hz, 1H),3.57(d, ] = 9. 77Hz, 1H) , 2. 98 (s, 2H) ,
194



CN 102066384 B OB B 161/202 T

2.71-2.79 (m, 2H) , 2. 65(t, ] = 7.78Hz,2H),1.99(s, 1H),1.86 (s, 1H), 1. 53-1. 61 (m, 2H),
1.41-1. 49 (m, 1H) o MS(LC/MS)R. T. = 0. 78 ; [M+H]™ = 327.0.

[0983]  SLjiifs) 253

[0984]  (R)-N-(5— & —4— FIEMEmE -2 58 ) ~4H-1" - %40 [ oM 5,37 - —3f [2. 2. 2]

St 1o I
[0985]

0 \ N /
I o

[0986] IR A .5- & —2- SiR&E( I —4- B3tz
[0987]
s
ﬁ,

N

|
N~
Cl

[0988] ] 5— & —4— FZENERE —2- fi% (0. 41g,2. 88mmol) 7E S i (25mL) T K
TN 1,17 = WA — [ ke —2 (1H) - {d 1 (0. 70g, 3. Ommo1) o 7 40°CHiHE K NIR G 3 /)
B BEIRNVIBEY R SR, 01D Biotage :25-100% LER LBE / Okt ) 4ifb IR S
YILIR 3 5- & -2 FRE IE —4- FFILNLRE (0. 45g, 2. 44mmol, 1K % 85% ) » 'H NMR (500MHz,
DMSO-D6) & ppm 8. 45 (s, 1H), 7. 47 (s, 1H) , 2. 37 (s, 3H). LC/MS RT = 2. 79 ; [M+H]" = 184. 9,
[0989]  DUR B : (R)-N-(5- Sl —4- FAEMENE —2- 55 ) —4H-1" — B4R [ =&MW 5,37 -

[2.2.2] 4% ]-2- %
[0990]

(@) \ N /
[fjw“

[0991]  FEZVE M 5- & —2- R ESE —4- FEEMLmE (0. 37g, 2. Ommol) 7E N, N- — FF 35 Ak
[ (20mL) "IN = &% (0. TmL, 5. Ommol) f¢ (S)-3- (& EFE) ETH -3-FE =
g Eh (ok B SLiif) 17 23 B) (0. 47g, 2. Ommol) o 7E T0°CHiFE I NAIREH) 2 /N o A H1 R
MNIREYE IR HAFE S kY . &% 1E (Biotage :85% CHCL,, 14 % MeOH, 1% NH,0H) 4%
AR« 2855 N, N- — R /i (20mL) A N, N7 — — e P 8 — Wi (0. 94mL, 6. Ommo1)
AEBEFEY) . IR IR S WA T0°C HARE: 2 /N, AR NIR G 3 =0 Bk 4 LA 3
=Y. 4t Biotage :85% CHCL,, 14 % MeOH, 1% NH,0H) ZhiAv k=4 LIS 3 (A (48
AARE] R) -N-(5- G —4- FIEEMERE —2- F% ) —4H-1" - F %R [ %M 5,37 - —Ff [2. 2. 2]
SEgE 1-2- iz (0. 19g,0. 61mmol, Y #& 30. 3% ). 'H NMR (500MHz, DMSO-D6) & ppm 8. 79 (s,
1H), 8. 08-8. 15 (m, 2H) , 6. 78 (s, LH) , 3. 82(d, J = 8.55Hz,2H),3.55(d, ] = 10. 38Hz,
2H) , 2. 93-3. 02 (m, 5H) , 2. 71-2. 80 (m, 5H) , 2. 66 (t, ] = 7.63Hz,4H),2. 23-2. 29 (m, 7H) ,
1.94-2. 02 (m, 2H) , 1. 92 (s, 1H) , 1. 86 (s, 2H) , 1. 53-1. 62 (m, 5H) , 1. 41-1. 49 (m, ] = 12. 55,
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9.88,7.02,2. 29Hz, 2H) » MS(LC/MS)R. T. = 0. 72 ; [M+H]" = 307. 1.,
[0992]  SEjitEfs] 254
[0993]  (R)-N-(6- & WAME —3—- 3L ) —4H-1"— & JRUR [»&M: —5,3" - IR [2. 2. 2] 2kt 1-2- 1%

[0994]
~ )

HN /
o— N-N
l ,,///N
N

[0995] BB A .3 A —6- SHiE FLmknE
oy
- N

[0996]

8=C=N" "N
[0997]  J@ i SEiif] 218 SRR D 7724 Rl 3— &l —6- R A mk g . 7 1208 RERR & B
0 2 25% EtOAc/ CftLh 35mL/min (25 7340 ) S A EAib 13 2 213mg (K 31% ) .
LOMS :RT = 1. 25 43%h, MH = 172. 00,
[0998]  JDEE B : (R)-N-(6- & MR —3- 55 ) —4H-1" - H % [ w&M: 5,37 — —3f [2. 2. 2]
FhE 12— &
[0999]

HN‘<_>~CI

[ 0, N
N

[1000] 3@ SEEf] 218 BIRE ()54 L (R) -N-(6- SbAMR —3- 2k ) —4H-1" - HAE [ »%
e 5,37 — T3 [2. 2. 2] =FH 1-2- . 7E 160g FEMR A B 1-3% [9 ¢ 1MeOH/NH,0H] /CHCI,
LA 40mL/min (50 438 ) 8 Pid itk 2 1g 2 29mg (% 8% ) o 'H NMR (400MHz, CDCI,)
& ppm 9. 27 (1H, S5 ), 7. 28 (1H, d, J = 9. 07Hz) , 7. 10 (1H, d, ] = 9. 07Hz) , 3. 95 (1H, d,
J=9.57Hz),3.62(1H, d, ] = 9.57Hz) , 3. 34 (1H, dd, J = 14. 98, 1. 64Hz) , 2. 67-3. 04 (5H,
m), 2. 14-2. 21 (1H, m) , 2. 12 (1H, % BRI ), 1. 65—1. 79 (1H, m) , 1. 45-1. 61 (2H, m) » LCMS :RT
= 0. 62 4340, MH- = 292. 1, MH+ = 294. 1,

[1001]  SEjfs] 255

[1002]  (R)-N-(6— ¥ Wk M —3— JE )—4H-1" — % 24 12 [ % M —5,3" - — Ff [2.2.2] 3¢
Bt 1-2- %

[1003]

HN—<—>~Br

[ "’//N
N

[1004] IR A :3- 3 —6- SRR E ILmkmE
[1005]
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S Br
|
S=C=N N”N
[1006]  JEESZHER] 218 DIE D 1 /7 vE A 3— IR —6- S IEmA M . 1F 120g FERR T

0 % 25% EtOAc/ ChtLA 35mL/min (25 7347 ) éé@%ﬁ@m EA 1R B 364mg (T 42% ) .
LCMS :RT = 1. 34 73%h, MH+ = 215. 92,

[1007] BB : (R)-N-(6- JRMEIE —3— FL ) —4H-1" — & 72 [ oZMp —5,3" — —FF [2. 2. 2]
FhE 12— ik

[1008]

HN~<—>—C|

0= N—N

[1000] @i SLifs] 218 PIRE (K J71EE L (R) -N-(6— YRMARE —3— J% ) —4H-1" - A48 [ o%
M -5, 37— 38 [2. 2. 2] 2k 1-2- . 7E 160g FERS B 1-3% [9 @ 1MeOH/NH,0H] /CHCI,
L 40mL/min (50 438 ) £ P itk aifb /33 21 1mg (4% 37% ) » 'H NMR (400MHz, CDC1,)
& ppm 9. 23 (1H, S5 8806 ), 7. 37 (1H,d, J = 9. 07Hz) ,6. 97 (1H,d, J = 9. 07Hz) , 3. 92 (1H, d, J
= 9.57Hz),3.59 (1H,d, J = 9. 82Hz) , 3. 29 (1H, dd, ] = 14. 98, 1. 64Hz) , 2. 63-2. 99 (5H, m) ,
2.04-2.19 (2H,m) , 1. 59-1. 74 (1H,m) , 1. 39-1. 58 (2H, m) » LCMS :RT = 0. 64 434, MH-336. 1,
MH+338. 0.

[1010]  SEjifs) 256

[1011]  (R)-N-(6-(4—- G ZEHL ) WEng —4— 3L ) —4H-1" - A &8 [ B 5,37 - —3F [2. 2. 2]
Fht ]-2- iz

[1012]

N—_—\
NN
O\
N
[Nﬂ\\/"'///
Cl
[1013] DR A :6- (4 G 2ESE ) WEng —4- i
[1014]
N:a
HAN—N N
Cl
[1015] 4 6— & W mg —4— % (0. 324g,2. 5mmol) 4— & 28 & i B’ (0. 489¢g, 3. 13mmol) .
Na,CO0, (0. 795g, 7. 50mmol) M — ( =ZKFEHE ) — AL (11) (0. 035g,0. 050mmol) HIVEEH

F DME/EtOH/ 7K (15 © 2 @ 3mL) KEAWH IR &. FREWEREA B ACHAE 125°C i
0 7r8h Hilk4d. ARG (2-15% [9 @ 1 Al @ S84 1- ZIRERR ) 4tk
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DL B A U AR 6 (4- SURIE ) EIE —4- % (0. 3g, 0. 871mmol, i3 58. 495 ) o LCMS
R.T. = 1.42 ;[M+2H]" = 207.91,

[1016] DI B :4-(4- FAEL ) -6 T FILmEng
[1017]
S N—
=y \_/\N

cl
[1018]  FE=EI 1,17 — Wi — [ nkme -2 (1H) - & ] (0. 666g, 2. 87mmol) 7E — 5 4t /
N, N- — FI 3 R e b (R e i (S P N 6— (4— G55 ) e —4- i (0. 59¢g, 2. 87mmol) .
7E 60°C INARE EIRAY) 18 /NI LC/MS Bon T B =g h g, Skt (0-40%
LR LT - Ot ) AL iR IR G Y LS B EHPIR Y 4- (4- &R ) -6- S s S meng
(0. 322g, 1. 300mmol, 1% 45% ), LOMSR. T. = 2. 82 ;[M]" = 248. 03.

[1019]  PIR C: (R) -N-(6-(4- SUREL ) MERE —4- 55 ) —4H-1" - B g [ &M —5,3" - —3f
[2.2.2] *Fft ]-2- i

[1020]

N=\
NN

o
InS
cl

[1021] | (S)-3- (A IEMIL ) Z5 73 —3- ¥ —EhWeEh (0. 298¢, 1. 300mmol) 7F N,N- —H
S e (15mL) I N Cs,C0,4 (1. 059g, 3. 25mmol) K 4-(4— S 2RI ) —6— RMiH
FEmEE (0. 322g, 1. 300mmo1) » 7E SILBEFEIR B 30 2 8h. RIG AN, N — — 7 A FE i
T fE (0. 608mL, 3. 90mmol) , HAEEIRBHR A 18 /it WA AW HArE R itk
(5-26% [9 : 1 g ML 1- 2R OHE ) Atk LIS 2 (i AR (R) -N-(6- (4- &
RFL) WENE —4- 5L ) —4H-1" - F A4 [ oZ M —5,37 — Z3F [2. 2. 2] SF4¢ 1-2- fiZ (0. 104g,
0.276mmol, W % 21 % ). 'H NMR(400MHz, CDC1,) & ppm 9.54 (1H, % # 5§ ),8. 83 (1H,
d),7.89-8. 04 (2H, m), 7. 41-7. 54 (2H, m), 7. 33 (1H, B& & W& ), 4. 02(1H, d),3. 71 (1H, d),
3.42(1H, d), 2. 73-3. 15 (5H, m) , 2. 10-2. 31 (2H, m) , 1. 46—1. 89 (3H, m) . LCMS R.T. = 1.92;
[M]" = 370. 35,

[1022]  SCjEfs) 257

[1023]  (R)-N-(6-(3— Ak ) WERE —4- Fk ) —4H-1"— EHR [ =&M 5,37 - —Ff [2. 2. 2]
FhE 12— &

[1024]
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AJ? A
NS 7 cl

[1025]  JDIR A .6-(3— G 2EHE ) WEnE —4- i

[1026]
N ' Cl
H,N

[1027]  # 6- 5 W% ig —4— i (0. 324g, 2. 5mmol) \3— &0 #5 & ) #& (0. 489¢g, 3. 13mmol) .
Na,C0, (0. 795g, 7. 50mmo1) [z — ( = ZRIEME ) &bl (TIT) (0. 035g,0. 050mmol) [FVRA Y
7EDME/EtOH/ 7K (15 & 2 @ 3mL) WIVRAWTIRE . BHRA WL & AP AE 125°C ik
20 7y Bh Hk4s . BRI AL (30-T0% LR LWE / Ot ) 2l B LIS 31 8 il Aotk 1)
6—(3— G AERE ) WERE —4- i (0. 47g,2. 286mmol, YLH 91% ), LOMS R.T. = 1. 45 ;[M+2H]"
= 208. 05,

[1028] DU B :4-(3- &I ) -6- Shim g
[1029]
S N=—
Q§E: __\N
NN

Cl

[1030]  FEZVELM 1,17 - Faipidt — [ nkng -2 (1H) - i ] 0. 486g, 2. 091mmol) 7E % &t /
N, N= 5 A g (e R s NN 6— (3— U238 ) W IE —4- % (0. 43g, 2. 091mmo1)
7E 60°C A EIRA Y 18 /Mo LC/MS Eon i ZE /=i o 0 . SRER i (0-40%
LR TR - Okt ) AfbiRE IR G USRI G 4- (3 SR ) -6- s Emng
(0. 12g,0. 484mmo 1, YT & 23% ), LCMSR. T. = 2. 15 ;[M]" = 248. 31,

[1031] BB C : (R) -N-(6- (3— ZUIEIE ) WBIE —4— 5 ) —4H-1"— 72 [ "B 5,37 - —Ff
[2.2.2] 24t ]-2- %

[1032]

N::\
HN \ /N

//\\\/;) \N
[N " cl

[1033]  [] (S)-3—-(ZAFE ) 7 —3-F _hmeEh (0. 111¢,0. 484mmol) 7F N,N- . F

FEPWEE (15mL) F %I T NN Cs,C0, (0. 395g, 1. 211mmol) }% 4- (3— & K3 ) —6- St

FEWERE (0. 12g,0. 484mmol) o EZIEBEHVREIR 30 280, ARG MAN, N7 - A 5EhR —

VEHZ (0. 226mL, 1. 453mmo ) , VR A YAE SR EEREFE 18 /Nt WRGGIR AW HArE R

WL (Jefa A 5-25% M 2-10% [9 © 1 Al © S5 - SR OBR ) 4ifb LAAT 215 (o ik
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PRI (R) -N-(6— (3— SUATE ) WERE —4- J& ) —4H-1" - F iR [ oZMe 5,37 — —3f [2. 2. 2]
et 1-2- Ji& (0. 086g, 0. 221mmol, L3 46% ) » 'H NMR (400MHz, MeOD) & ppm 8. 82 (1H, d),
8.05(1H, d),7.93(1H, ddd), 7. 43-7.52(2H, m), 7. 35 (1H, B ), 4. 13 (1H, d), 3. 93 (1H,
d),3.63-3. 81 (2H, m), 3. 42-3. 53 (1H, m) , 3. 30-3. 40 (3H, m) , 2. 46 (1H, d), 2. 26-2. 40 (1H,
m),1.88-2. 16 (3H, m) » LCMS R.T. = 1.90 ;[M]" = 370. 28,

[1034]  Sjifs] 258

[1035] (R)-N-(5—- FF & —1,3,4— o — W —2— JL)—4H-1" — A Zei2 [ o0& M —5,3" — —¥f
[2.2.2] 2EHt ]-2- ik

[1036]

H, N\N
N— |
O™ N ©

N

N
[1037] IR A :5— L —1,3,4- o M —2— JL AR S bk e — FR S
[1038]

A

[1039]  JiNt 10 43 h 5- 3L -1, 3, 4 o — W —2— i (1. 92g, 20mmol) 7E DMF (10mL)
(RIS T 2218 i N NaOH (20M, 2mL) « CS, (3mL) « NaOH (20M, 2mL) A2 it F 5% (3mL) o 75 2535, 3
FEIRAW 1 /i BB 20mL K o i8I U e I A, FH 7K Bk H A4 DS 31 3 68 ] AR
(T EL =4 5 2k 1,3, 4- m& W —2- L AR W &K IR — s (1. 45¢,35.7% ). 'H
NMR (500MHz, CDC1,) 8 ppm2. 63 (s, 6H) , 2. 50 (s, 3H) o LCMS R. T. 1. 66 4340 ; [M+H] = 203. 91,
[1040]  BEB : (R)-N-(5— FIKE -1, 3,4 o M —2— 3L ) —4H-1" - & Jui2 [ 2&m 5,37 —
Wo[2.2.2] Sk ]-2- i

[1041]

N~
H\N _</ N
oA 0

N

N
[1042]  f 5- FP 3L —1,3,4- 0% W -2 B AR AR 2 A% IR — FF B8 (260mg, 1. 28mmol) «

(S)-3-(FFILFIL) =73 -3- 1 —ZhEREh (200mg, 1. 28mmol) M RFEREHE (876mg, 2. 69mmol)
1E DMF (5mL) H VR &Y SR FES A . 451854 H LA Biotage fEcAE (5B 4 100%
LR LPEFI 10-35% [9 & 1 HIfE @ AsAbs 1- =005 ) aifb LIS R &) R -N-(6-
FE-1,3,4- o "M —2-3K) —4H-1" - E i [ 7B -5, 37— THF [2. 2. 2] ek 1-2- ik (192mg,
54.1% ) o 'H NMR(500MHz, MeOD) & ppm4. 05 (d, 1H),3. 74 (d, 1H), 3. 25(d, 1H) , 3. 15(d, 1H),
2. 94 (m, 2H) , 2. 85 (m, 2H) , 2. 43 (s, 3H) , 2. 19 (m, 1H) , 2. 10 (m, 1H) , 1. 6-1. 8 (m, 3H) - MS (LCMS)
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[M+H] = 264.05.R. T. 0. 16 43%h.
[1043]  SZjitafs] 259

[1044]  (R)-N-(3— T3k —1,2,4- M — M —5- 3L ) ~4H-1" - & Z¢ 08 [ &M —5,3” - ¥
[2.2.2] ¥he 1-2- %
[1045]
H N\(
\ / I
N—<S/N
0N
N

[1046] BIRA .3- %L -1,2,4- BE M —5- JL —HRAC IV 2 ik e — A s
[1047]

/

S N\(
&

S>='HS/N

[1048]  JHI 10 43%hm 3- 3L -1, 2, 4 E Wk —5- 1% (2. 3g, 20mmo1) £E DMF (10mL) T
TV 2212 I\ NaOH (20M, 2mL) . CS, (3mL) \NaOH (20M, 2mL) &ﬁﬂﬂ e (3mL) o 7F SR HER

AW 1N EABN 20mL 7K /ﬁ'ﬂi O R AR HL P K 5 DS 2 3 (0 [ AR (R AN 4l
[ 3— FIEE 1,2, 4- W —5- 3L — BT & ik ie — F s (2 3g,52 5% ) . 'H NMR (500MHz,

CDCL,) & ppm 2. 67 (s),2.62(s) . MS[M+H] = 219. 85,
[1040]  JBHRB : (R)-N-(3- AL 1,2, 4- ME W —5- 3k ) —4H-1" - HIIR [ &M 5,37 - —
(2. 2. 2] g ]-2- %

[1050]
H N
\N—< \”/
AN S"N
"N
N
[1051] ¥ 3- AL -1,2,4- M — M 5-FE "MV AR E — FEE (281mg, 1. 28mmol) .

(S)-3- (& FEMIL) ZE T3 -3- I —EhER 2L (200mg, 1. 28mmol) M WREEHE (876mg, 2. 69mmol)
7E DMF (5mL) HH VR G PITE S\ . WRAGREGY) H.LL Biotage FERCHE ()54 100%
LR OTERN 10-35% [9 ¢ 1 A @ S8 - &7 ) b DASRITE =4 (R)-N-(3- A
e -1,2,4- W 05— B ) AH-1 - B 4R [ B M 5,37 - 3 [2.2.2] SF 12— i
(147. 8mg,40.5 % ). 'H NMR(SOOMHZ, MeOD) 8 ppm 4. 01-3.99 (d, 1H), 3. 72-3. 70 (d, 1H) ,
3.27(d, 1H),3. 16 (d, 1H) , 3. 01-2. 9 (m, 2H) , 2. 86—2. 83 (m, 2H) , 2. 43 (s, 3H) , 2. 21-2. 0 (m,
2H) ,1.81-1.75(m, 1H) , 1. 75-1. 70 (m, 2H) . MS (LCMS) [M+H] = 279.99 ;R. T. = 0. 2 43%h.
[1052]  SEjiifs) 260

[1053]  (R)-N-(3—- FH 3L —1,2,4- o% — M —5— JE ) —4H-1" — B J4 18 [ oZ M —5,3" — —3f
[2.2.2] 2t ]-2- i
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[1054]
N
hatd
.

O™ N

N

N
[1055] DR A :3- FI3L —-1,2,4- vl — 4 —5— L —FHAC W S BR — S
[1056]

/
S N
72
S%HOI
[1057]  JFil} 10 434 3— 3L -1, 2, 4- wB W —5- Ji% (490mg,4 94mmo1) 7F DMF (5mL) 7
[R5 9 T 2245 im N NaOH (20M, 0. 5mL) €S, (1mL) NaOH (20M, 0. 5mL) &Ml %% (ImL) » 752535
TERHIRE L /NI IRE A 1588, ELANN 20mL 7K o 38 H 44, T K e HL T4 DA 3] 3
AR AN 3- FR3E —1,2,4- v M —5- BE R AR 2R ER — s (770mg, 77% )
MS (LCMS) [M+H] = 203.91;R. T. = 1. 84 4r%h. W HEHEBEHT F—F54.
[1058] BB : (R)-N-(3- L —1,2,4- v M —5- FE ) —4H-1"— ZHZWIE [ vBM —5,3" - —
0 [2.2.2] ¥kt 1-2- %
[1059]
H\N _</N\‘(

o-N
0\

N

N
[1060]  #f 3- A2 —1,2,4- o W —5- S “ AR W 2 ik IR — 1 I8 (280mg, 1. 37mmo1) «
(S)-3-(FAEFE) T -3- B R (215mg, 1. 37mmol) M IRIERH: (942mg, 2. 89mmol)
76 DMF (5mL) P VR A WA S B WRA5IR A H UL Biotage iEIRAE (SEJ50 100%
LR CTERN 10-35% [9 ¢ 1 A @ S - &7 ) Ak DS RIFTE =4 (R)-N-(3- F
B -1,2,4- g T W -5- 3 ) —4H-17 - F Ze i [ &M 5,37 - TR [2.2.2] SE ke 1-2- Bk
(198mg,51.9% ) - 'H NMR (500MHz, MeOD) 8 ppm4. 1-4. 0 (d, 1H) , 3. 8-3. 7(d, 1H) , 3. 4-3. 2(d,
1H) , 3. 2-3. 1(d, 1H) » 3. 0-2. 9 (m, 2H) , 2. 9-2. 8 (m, 2H) , 2. 27 (s, 3H) , 2. 2 (m, 1H) , 2. 2-2. 0 (m,
1H) , 1. 9-1. 6 (m, 3H) - MS(LCMS) [M+H] = 264. 05 ;R. T. = 0. 26 4341,

[1061]  SCjfs] 261

[1062]  (R)-N-(6-( FIZEMLIE ) WERE —4- 2% ) —4H-1" - AR [ &Mk 5,37 - —3f [2. 2. 2]
SEhE 1-2- i

[1063]
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\
N oy |

[1064]  DIR A .6- SUMENE —4- JE 6 2 kG — TP fiE
[1065]

[1066]  LL 15 73 Bp (8] B& [n] 6— S W% BE —4- % (1. 295g, 10mmol) 7E N, N- — F L FT g
fiz (12mL) ™ (9 % W o 3% W 0 N NaOH (1mL, 20. 00mmo1, 20M) « €S, (1. 5mL, 24. 88mmo1) |
NaOH (1mL, 20. 00mmo1, 20M) A fft 4% (1. 5mL, 23. 99mmol) o AkLdidE 1.5 I B RS
RN A F3 B € ] 44, /K ki, e HL el P o o 468 0 DTS 31038 (AR 11 6 S
WE —4— BRI R IS (0. 966g, 4. 13mmol, Y2 41.3% ). LCMS R.T. = 2.39;
[M+H]" = 234. 08,

[1067]  ZPEEB : (R)-N-(6—( FIEmIIEL ) WEmE —4- 3% ) —4H-1" - B [ %M 5,37 - —3f

[2.2.2] FHt 1-2- Ji%
[1068]

\
o N—7
L

[1069] [ (S)-3-(&FEEFEE) T3 -3- BE R (0.9g,3.93mmol) 7E N, N- %
FFBENZ (20mL) HH RSP NN Cs,C0,4 (2. 69g, 8. 25mmol) J¢ 6— G MERE —4- & B A 2
TRIR — H G (0. 964g,4. 12mmol) » FEZE N FEIR B 18 /NN, 2RSS 7E 100°C m# 3 /i .
WATRG Y B Atk 6-15% [9 ¢ 1 FEE | S5 1- IR PR ) i bifg 3
VL AR (R) -N-(6-( IERTJE ) WEIE —4- 35 ) —4H-17 - B8 [ "&m: —5,3" - —
IR [2.2.2] 5 1-2- fig (0. 21g,0. 72mmol, i %5 48. 2% ). 'H NMR (400MHz, CDCL,) 8 ppm
9. 43 (1H, %% B % ),8.55(1H, d),6. 78 (1H, &% H & ), 3. 98 (1H, d),3. 64 (1H, d), 3. 37 (1H,
dd), 2. 72-3. 06 (5H, m) , 2. 51 (3H, s), 2. 08-2. 24 (2H, m), 1. 69-1. 81 (1H, m) , . 41-1. 64 (20,
m . LCMS R.T. = 0.93 ;[M+H]" = 306. 29,

[1070]  SEjfs) 262

[1071]  (R)-N-([1,2,4] =M:Jf [4,3-a] MEwE -3 %5 ) —4H-1" - i [ *&me -5,3" - —

o[2.2. 2] gt ]-2- ik
[1072]
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7\
N
HN/<\N/N
o
N
s
N
[1073]  SBIBA . (1H- BEME —1- 5L ) G R%
[1074]
NH
N//\N N/\\N
N W

[1075]  [mj 1H- BK M (42g,617mmol) 7E — 5 %t (1L) "% 3 i AN IR AL (22. 5,
212mmo1) , H PG AW 21 HARER 30 208, A H 2 =il HukH A bk, wK4quE
A 100mL HIW A7 FUKFE+ 3 Ko BEHITIE IR ALIAF R 8g — (1H- BRM: —1- 2% ) FIP fix
(49. 6mmo1,8% ) » 'H NMR (500MHz, DMSO) 8 ppm8. 09 (s, 1H) , 7. 55 (s, 1H) , 7. 13 (s, 1H)
[1076] DEEB:[1,2,4] —M3f [4,3-a] mthe -3- fi%
[1077]

ZN=N,

N\/<N
N-H
H

[1078] [ 2— Jf L ok wE (5. 2g,47. 6mmol) 7F THF (70mL) ™ (% & & i AN — (1H- B
e —1- 2% ) FERZ (7. 8g,48. 4mmol) o JHAGR AW R MIRIIR . 28R AW H Ll Biotage
Tk cAE (0-25% A — S be ) 4lifh, AR SRt 5T [1,2,4] —Me3F [4, 3-a] MkhE -3- i
(4. 7g,35mmo1,73.5% ). "H NMR (500MHz, DMSO) & ppm8. 05-8. 0 (m, 1H) , 7. 44-7. 40 (m, 1H) ,
7.08-7. 0 (m, 1H) , 6. 74-6. 70 (m, 1H) , 6. 35 (s, 2H) - MS (LCMS) [M+H] = 134. 98 ;R. T. = 0. 1 4>
B,
[1079] BB C:[1,2,4] =MIf [4,3-a] MR —3— £ B AC T &R R — F 5
[1080]

N =N

S
\ﬁ(

(10811  Jjj B} 10 4 Bh 1) [1,2,4] = M JF [4,3—a] i B -3- f% (300mg, 2. 24mmol) 7F

DMF (5mL) AV T 2215 0\ NaOH (20M, 0. 25mL)  CS, (0. 5mL) « NaOH (20M, 0. 25mL) % filli /¥

Ft (0.5mL) o fEZEMRBFIRAY 1 /NI Him) RVIREYI I 10mL 7K o 38 H T3E ) [ 46

FH7ZK (100mL) ik HA# LIS 2 230mg H (L AR [1,2,4] =M [4, 3-a] nbng -3- 2
TRRAC T E R FRE (0. 96mmol,43.1% ). 'H NMR(500MHz, CDC1,) 8 ppm 8.17(d, 1H),

7.7(d, 1H),7.24-7. 22(t, 1H) , 6. 84-6. 80 (t, LH) , 2. 7T1-2. 68 (d, 6H) .

[1082]  MS(LCMS) [M+H] = 238.94 ;R. T. = 1. 26 7%,
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[1083] JDIRD :(R)-N-([1,2,4] =MJf [4,3-a] MLmg -3- FL ) —4H-1" - B4R [ wZM: -5,
HN

37— T [2.2.2] EkE ]-2- ik
7\
N
J\\N/N
o

[1084]
N

s
N

[1085] % [1,2,4] = M JF [4,3-a] mif we -3- 56 — B A8 W 20 0% IR — F M6 (120mg,
0.50mmo1) « (S)-3-( & & L) Z 7 3 -3- B¥ — h M2 2k (120mg, 0. 76mmol) K B MR 4
(492mg, 1. 5mmo1) £E DMF (5mL) A [IVREWILE 70°CIN# 6 /NI, IKZ4E7R 54 H DL Biotage
FEIRAE (SBJF R 100% LR LHEMT 10-35% [9 @ 1 FIEE @ S44b e 1- &7 ) 2ifbLifg 3
BT =4y (R)-N-([1,2,4] =M [4,3-a] HEBE -3- 3% ) —4H-1" - EALIZ [ oM -5,3" - —
Ho[2.2.2] % %t 1-2- f% (97.2mg,61.5 % ). 'HNMR(500MHz, CDCL,) & ppm 8.2-8. 1(d,
1H),7.6-7.5(d, 1H) , 7. 2=7. 1 (t, 1H) , 6. 7-6. 6 (t, 1H) , 4. 1-4. 0(d, 1H), 3. 7-3. 6 (d, 1H)
3.5-3.4(m, 1H),3. 1-2. 7 (m,5H), 2. 4-2. 2 (m, 2H) , 1. 8-1. 7 (m, 1H) , 1. 7-1. 5 (m, 2H) ,
MS (LCMS) [M+H] = 299. 3R T. = 1. 22 434,
[1086]  SLififs] 263
[1087]  (R)-N- (6~ SLWEME S [5,4-h] MLWE ~2- 35 ) ~4H-1" — BURER [ &1 —5,3" - —3F
[2.2. 2] 3ft ]-2- 1%
[1088]

y NN
LT
ALK A

[1089]  JDIR A :6- JRWEMIF [5,4-b] ntmE —2- & WA 2R — F g
[1090]

.
~-N ,/)—S

\)
Br/ﬂ:N;I:S>__N
[1091] ] 6- yRWEM:FF [5,4-b] MEME —2- % (700mg, 3. 03mmo1) 7E DMF (3mL) [ IR B
M 16. OM S84 (400 1 L, 6. 40mmol) o HHIRAWAEZEIRDIFE 10 2080, LRI 83
ik (450 1 L, 7. 57mmo) , HAXFEIT AR LLER IR A 10 7380, B IA—14 16. OM A A AL BN
(400 1 L, 6. 40mmo1) , HFHHHIEEY) 10 4380, G B MAMELE (4500 L, 7. 27mmol) »
THERA Y 5 738, I E UK B CUTEY « KRA WA KT, Hd i g8 e S i 4
DLTS 20 B 0 [ AR ) 6- JRWEME I [5,4-b] iEmRE —2- 3 B4R & R — FF e (680mg,
K 6T% ), Hai g UL — DAt BT A . 'H NMR (400MHz, CDC1,) 8 ppm 8. 63 (s,
1H) 2. 68 (s, 6H) .
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[1002] IR B : (R)-N-(6— YR WEM: 3 [5,4-b] ALE —2- %E ) —~4H-1" - & 4% [ °5 g -5,

37— T [2.2.2] EkE ]-2- ik
[1093]

u NN
— ]|
[@?}(N SINj\Br

[1094] % 6- yRWEM:FF [5,4-b] MM —2— ZE ZmiAR 2R — F 5 (300mg, 0. 895mmol)
(S)-3-( & 2% B 55 ) 2 7 ¥ -3- ¥ — #h IR #h (210mg, 0. 895mmol) A Tk 12 % (600mg,
1. 79mmo1) 7£ £ JiF (25mL) " VR -G WA T LB A2 100°C i Foma 2 /i, B4~ i
e AR BB R LA B R 2 FOREE. 2 /IS, TLC 7R ROV 58 B, TR I V4 1VR
EVRMEEE, HAKWE D EES PR, HEZEBOREY A ik) . AEKERE
H ALY, KR T, Wi, 2 ki Hamk IR ik (2-40% [9 ¢ 1 BT .
A 1- J7) AR E Y. &Iy BAEE S Pk 4 LI 3] (R) -N-(6- IR
WEWE T [5,4-b] MEIE —2- 36 ) 4117 — B2 [ 78k 5,37 — TR [2.2.2] bt -2 Bk
(200mg, YT 57% ). 'H NMR (400MHz, CDC1,) & ppm 9. 39 ( B Fp&, 1H) 8. 48 (s, 1H) 4. 05 (d,
J = 9.79Hz, 1H)3.72(d, J = 9. 79Hz, 1H) 3. 42(dd, J = 15. 06, 1. 76Hz, 1H) 2. 73-3. 08 (m,
5H) 2. 10-2. 22 (m, 2H) 1. 73-1. 84 (m, J = 14.09,9.94,4. 17,4. 17Hz, 1H) 1. 52-1. 65 (m, 2H) »
MS(LC/MS)R. T. = 1. 29 ; [M+H]" = 394. 99,

[1005]  SLjsifs) 264

[1096]  (R)-N-(6-( &M ) MEMEIF [5,4-b] MEE —2- J& ) —4H-1" — EHE [ =E&M -5,
37— TR [2.2.2] kR 1-2- ik

[1097]

H Jq N |
AKX Thd

[1098] 3k [ sitifs] 263 IR A (1) 6- IRMEME I [5, 4-b] Nk —2— JE A 2 ik iR — FF
fiE (100mg, 0. 298mmo1l) . (S) —3—- (ZFEF R ) Z5 7 5F -3- i L8 3L (68mg, 0. 298mmol) Kbk
R4 (100mg, 0. 60mmo1) 7E DMF (1. 5mL) HHFVR-EGWIE T 1 722 (dram) /M HAE 100°C i
W B 1 /NI, I N BB EE AN (100mg, 1. 43mmol) HUMAVR SR . AHREME
WESRAE HAAOK (20mL) A, Hid iy e s [ 4R Ja e i iy (2-40% [9 1
Pl - S - 207) ditk. B3PI s BAE LA kg LA ) (R) -N-(6- ( FI2Em
55 ) BEMEIE [5,4-b] MEME —2- 55 ) —4H-1" - AR [ =80 5,37 - 3 [2. 2. 2] =Eht ] -2- Ji%
(52mg, WL 46 % ) o 'H NMR(500MHz, CDC1,) & ppm 9. 39 ( % 804, 1H) 8. 31 (s, 1H) 4. 03 (d,
J = 9.7THz,1H)3.70(d, J = 9. 77Hz, 1H) 3. 41 (dd, J = 14. 95, 1. 83Hz, 1H) 2. 73-3. 10 (m,
5H) 2. 63 (s, 3H) 2. 10-2. 25 (m, 2H) 1. 47-1. 86 (m, 3H) » MS(LC/MS)R. T. = 1.04 ;[M+H]" =
363. 04,

[1009]  SLjsifs) 265

[1100]  (R)-N- (5~ FRAAUSEIEMIF [5, 4-d] mEgE —2- JE ) ~4H-1" ~ E A% [ "8 5,37~ =
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o[2.2. 2] gt ]-2- ik
[1101]

< 1]
L5 ° e
InS

[1102]  DIR A :5- A FEMEM I [5,4-d] MEIE —2- fi

[1103]
1w
NUIEN 2

[1104]  f 5— & ME M 3 [5,4-d] M mg —2- 3 & 3 7 % & f5 (250mg, 0. 966mmol) {F
MeOH (10mL) HhyE& Hoin A\ A RN AE FREEH 11 26 % (w/w) Y9 (10mL, 46. 3mmol) » [AI3 AT 15
WIS o HI R PR BRI L, N SRR AR h H AR AE (4 k) « B KREWEWIAE
TETAAEA, B DU S0k 4 ik B, SR JS A0 /D & IN HCL (AN @ DU PRS2 R 1) s
fift 5 F EtOAc 2L (5 IR ) » FER/KBER S FF AN, S B T8, vEit HAE |
WAq . IS 2 B AR 1K 5 F A 2R mEmE I [5,4-d] WERE —2- i (144mg, 0. 790mmol,
% 82% ) » 'H NMR (400MHz, DMSO—d,) & ppm 8. 43 (s, 1H) 7. 81 (s, 2H) 3. 90 (s, 3H) » MS(LC/
MS)R. T. = 0.73 ;[M+H]" = 183.03.

[1105] BIR B .5— P IEMEMIE [5, 4-d] WEmg —2— JE R QI Z ik R — R fis
[1106]

/
S/
NN )—S
\o/l\\ﬂ:S%N
[1107] i) 5— A4 JEMEMR T [5,4-d] WiE —2- i (911mg, 5. 00mmol) £F DMF (5mL) A [{JR
%?&EPJJD)\ 20. OM & 5Ll (500 1 L, 10. 00mmol) o Kf IR -G H4E SR PiHE 10 438p, LLET 0
“hiesx (750w L, 12. 50mmol) HBHE TS LLARCLIR-A Y 10 4380, BRI —4> 20. OM
%&Mﬁ*} (500 1 L, 10. 00mmo1) H i+ S 10 4380, TG B MM FLE (7500 L,
12. 00mmol) o HEFEIRAH 5 7Bh, HERTE K B Uiy iR G Wtﬁ)vkEPELuﬁL
S [ AR AAS 3 2 € [T 4, HL e IR (it i (2-20% EtOAc/CHCL,) #E—B 4tk LI4RAE 5
FILMEME T [5,4-d] WEIE —2- L ARk R — g (380mg, IHK 27% ) . HNMR(4OOMHZ,
CDC1,) 8 ppm 8. 90 (s, 1H) 4. 09 (s, 3H) 2. 66 (s, 6H1) .
[1108]  PERC : (R) -N-(5— FIAIEWEMLIT [5,4-d] BEIE —2- 5L ) —4H-1" - B 405 [ oZ M -5,

37— TN [2.2.2] Skt ]-2- &
N
¢ TN

[1109]
o~
[fj

[1110] % 5- A7 48 3L e w4 3 [5,4-d] M6 g —2- 3L — H AL W & B 8 — FF I8 (100mg,
0.349mmol) . (S)-3-( & FEF I ) & 7 I -3- @$~ﬂ@§§£ (80mg, 0. 349mmo1) % Tk IR 4t
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(228mg, 0. 698mmo1) £ DMF (1. 7TmL) " IKVESY N 100°C HAREE 2 /Mo A1 OVIRE
VR EGRFE, KT, Hadad s e B4 LI1F 2] (R) -N- (5- A SEEME T [5,4-d] me
WE —2— JE ) —4H-1" - E 248 [ oM 5,37 — —FF [2. 2. 2] ¥4 1-2- % (78mg, W2 64% ) o
'H NMR (500MHz, CDC1,) & ppm 9. 12 ( B #ilg, 1H) 8. 63 (s, 1H) 3. 95-4. 18 (m, 4H) 3. 71 (d, J =
9.77Hz, 1H)3.41(d, J = 15. 26Hz, LH) 2. 74-3. 10 (m, 5H) 2. 11-2. 27 (m, 2H) 1. 71-1. 86 (m,
1H) 1. 50-1. 70 (m, 2H) . MS(LC/MS)R. T. = 1. 66 ;[M+H] = 347. 0.,

(11111 sEjtifs) 266

[1112] (R -N-(5- & % —1,3,4— s%& — W —2— FL ) —4H-1" — & 2442 [ B M —5,3" — —3f
[2.2.2] 2Fkt 1-2- fi%

[1113]

[1114]  JDIRA :5- 43 -1, 3,4- v& 0 —2- FL A QD &0k R — 7 /U5

[1115]

e /2"\4

g e
[1116]  JHEF 10 2380 5- 238 -1, 3,4- s& W —2- Ji% (2. 26g, 20mmol) 7E DMF (10mL)
(R 22 18 i N NaOH (20M, 2mL) « CS, (3mL) « NaOH (20M, 2mL) J it FF ¢ (3mL) o £F =S98
FEIRAW 2 /N HABN 30mL 7K oo 8 HH T UE IR B 6 A, K Bk HA 4 DAAS 31 6 [
AR BT E =4 5- L5 —1, 3,4~ oB M —2— JE AR 200 R — G (2. 6g,59.8% ) o
'H NMR (500MHz, CDC1,) & ppm2. 86-2. 83 (q,2H) ,2. 63 (s,6H) , 1. 39-1. 35 (t, 3H) » MS (LCMS)
[M+H] = 217.95;R. T. = 1.93 4>%h.
[1117] BB :(R)-N-(5- 4% —1,3,4-o& W —2— 3L ) —4H-1" - B L8 [ oZi -5,3" - —

I [2.2.2] 12— %
[1118]

O‘\?
HN/<\N/N

o\

N

N
[1119] ¥ 5- & F —-1,3,4-s% M —2— FL — % A W 2 B 8 — AP 8 (327mg, 1. 5Smmol)
(S)=3- (I FE) T3 -3- T _thREh (235mg, 1. 5mmol) A BkIR% (1000mg, 3. 16mmol)
£E DMF (10mL) HP (VR & WIHE S . k46 TR 5% H UL Biotage FERAE (H5 )5 4 100%

LR LEERT10-35% [9 @ 1 B @ E5ALs 1- 57 ) A ISR (R)-N-(5- &
208
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K -1,3,4- 0% M -2- JL ) —4H-17 - IR [eB M 5,37 - T [2.2.2] b 1-2- i
(290mg,66 % ). 'H NMR(500MHz, MeOD) & ppm4. 05 (d, 1H), 3. 74(d, 1H) , 3. 3-3. 2(d, 1H),
3.2-3.1(d, 1H), 3. 0-2. 9 (m, 2H) , 2. 9-2. 8 (m, 5H) , 2. 2 (s, 1H) , 2. 15-2. 0 (m, 1H) , 1. 9-1. 6 (m,
3H), 1. 4-1. 3(t, 3H) (m, 2H) » MS(LCMS) [M+H] = 278.09 ;R. T. = 0. 48 43-%f,

[1120]  SEjtfs) 267

[1121]  (R)-N-(3,5— —&ntrE —2—- 3L ) -4H-1" - (%02 [ »B M 5,3 — —¥F [2.2.2] ¢
Bt 1-2- Jii

[1122]

Cl
HN \ Cl
[N A"//N
[1123] JBIRA .3,5- — & -2- SRS FLakng
[1124]
S
ﬁl Cl
N | N
N AN

[1125] [ 3,5 —&UkRE —2- fiZ (0. 36g,2. 209mmol) 7E &0 4% (25mL) " IR P A
L, =B piedt — [ obme -2 (1H) — i 1 (0. 523g, 2. 253mmo1) o 7E 40 CHiFE K NVIREGH 3 /.
AHIRNIREY R ER HAE1ED: (Biotage :125-100% LR LT / Okt ) itk =4 Lits
3 3,5- —41 —2- B IEMEE (0. 4g, 1. 951mmol, Y% 88% ) . 'H NMR (500MHz, DMSO-D6)
& ppm 8.50(t,J = 2.59Hz, 1H),8.45(t, ] = 2. 59Hz, 1H) o MS(LC/MS)R. T. = 2. 07 ; [M+H]"
= 204. 8,
[1126]  DIEB : (R)-N-(3,5— " &MLmE —2- 3L ) —4H-1" - Z Jui2 [ eZM -5, 3" - —3f [2. 2. 2]
FhE 1-2- i
[1127]

cl

o N /
AN

[1128]  TE=E W 3,5— 5 —2- AR FEIEME (0. 11g,0. 55mmol) 7E N, N— — R A fi
(10mL) HFE B I EtN (0. 17mL, 1. 21mmol) & (S) -3- (AR ) 730 -3-
fREh (0. 13g,0. 56mmol) o £ T0°CHiHE X MNIREY) 2 /Mt BHI R MR G2 = HERS
k4. @it (Biotage :85% CHCL,, 14% MeOH, 1% NH,OH) Zi4b¥R. 2RJ5 H N,N- —
A2 e (10mL) e N, N’ — — S N 25 Al — I Ji (0. 26mL, 1. 65mmo1) AbEE=4) . i M iR
EWE T0°C HARFE 2 /NI o AHURNIR G 2 30 AR B R A LS R~ . i
% (Biotage :85% CHCl,, 14 % MeOH, 1% NH,0H) ZEALK¥H =4 LAFS 3] (3 0 ARG (R) -N-(3,
5— EMEmE —2- FE ) —4H-1" - FH AR [ sE M 5,37 — TR [2.2. 2] kL 1-2- % (0. 08g,
0. 24mmol, W& % 44 % ). 'H NMR(500MHz, DMSO-D6) & ppmS8. 91 (s, 1H) ,8. 11-8. 17 (m, 1H) ,
209
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7.97(d, J = 2. 44Hz, 1H),3.84(d, ] = 9. 77Hz, 1H), 3. 59(d, ] = 9. 77Hz, 1H) , 2. 95-3. 04 (m,
2H) , 2. 72-2. 81 (m, 2H) , 2. 66 (t, ] = 7.63Hz,2H),2.01 (s, 1H), 1. 89 (s, 1H), 1. 54-1. 62 (m,
2H) , 1. 42-1. 50 (m, 1H) « MS(LC/MS)R.T. = 0. 78 ; [M+]" = 326. 1.

[1129]  Sijsfs] 268

[1130]  (R)-N-(5— G MEM: T [5,4-b] mkmg —2- 58 ) —4H-1" — F 42 [ oM -5,3" - —If

[2. 2. 2] “FHE 1-2- Ji#
N~
T,
57w

[1131]
0] \N
N s

[1132] DR A :5- & WEMIF [5,4-b] il —2- & WiV R R — F g

[1133]
/
S/
s
S

Cl N
[1134]  |a] 5— SAMEMEIE [5,4-b] HERE —2- % (930mg, 5. 00mmol) 7F DMF (5mL) 1) VR B
N 20. OM & &EALES (500 1 L, 10. 00mmol) o HF7R-GWLE IR BIF: 10 7380, LLi i N 6%
i (750 u L, 12. 50mmol) HAFIRAWHHE 10 2080 FIIA—1r 20. OM S5 ALH (500 1 L,
10. Ommo1) H MR G 10 738 /e B MR £ (750 u L, 12. 00mmol) o 7EIZIIA
TR B REE . BFHIRG ) 16 738, ILINE R B UTEY) « KRS K S, Hilid
B R o R 20 BT SCEE I [T A4 DA v 3 8 LA 25 R o ARAEAE AV A S RS 2 A € [
AN, B HFRRE HE5E . BRARY ARG 5- AWEMIF [5,4-b] nikig —2- 5
TRAC Y Z B e — TG (1. 00g, L% 69% ) o "HNMR (400MHz, CDC1,) 8 ppm 8. 04 (d, J = 8. 53Hz,
1H) 7. 38(d, J = 8. 53Hz, 1H) 2. 66 (s, 6H) .
[1135] 2D BR B : (R)-N-(5— Sl MEM: IF [5,4-b] MbwE —2- 3 ) —4H-1" — H 448 [ =% m: -5,

37 - I [2.2.2] g 12— fiE
N
< L1
s

[1136]
0=
£ .,,//N

[1137]  F% 5 |MEM: I [5,4-b] mbng —2— 2 ZWiAC 2 R — s (100mg, 0. 35mmo1)

(S)-3—-(BAEFE ) 75 -3- i hmh (79mg,0. 35mmol) K Hik st (225mg, 0. 69mmol)
7 DMF (1. 7TmL) RGNS 100°C HAREE 2 /Do A ERNVIRG Y 2 IR EEEEE, A
KA, HaB o gt e k. SRy (2-40% [9 ¢ 1 FIEE @ SEAbE 1- 215 ) 4tk
FHE A LIAF 2] (R) -N-(5- SUBEMETFE [5,4-b] nibre —2— 58 ) —4H-1" - H iR [ &M 5,37 - —
R O[2.2.2] E4E 1-2- B2 (62mg, L% 51% ). 'H NMR (400MHz, DMSO-d,) & ppm 9. 13 ( Aﬁ
I, 1H) 7. 93 (d, ] = 8. 53Hz, 1H) 7. 45(d, ] = 8. 28Hz, 1H) 3. 92(d, ] = 10. 29Hz, 1H) 3. 67 (d,
J = 10. 29Hz, 1H) 3. 00-3. 14 (m, 2H) 2. 77-2. 93 (m, 2H) 2. 69 (t, J = 7. 65Hz, 2H) 2. 12 ( 5 Fl,

Cl
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1H) 1. 95 ( g8, 1H) 1. 43-1. 72 (m, 3H) » MS(LC/MS)R. T. = 1. 10 ; [M+H]™ = 350. 10,
[1138]  SEjitafs] 269
[1139]  (R)-N°,N°- — F 3L -N°~ (4H-1"— B 2 [ wZik -5, 37— R [2. 2. 2] 248 ]-2-38)

N~ N
o {7

[1140]
(o] \N
[N s

[1141]  SBIRA 5- GUEMIT [5,4-d] WERE —2- BEE LT 2
[1142]

7 N ?L‘C)
)N\\ [ Y>-NH —
ci” N~ S
[1143] K S WE R LR IE IR (4. 32mL, 36. 6mmo1) }% 2,4— — & — WEIE -5 Jt JI%

(3. 00g, 18. 29mmo 1) fEHAEFIMTE I MG HH A 5 Bh AT Bt . fERBHEE Bk
BEY 10 78, L SR A WAL . AT EE (100mL) H ARG H1E 30 438, 13 4]
PRI, HIE ok g8 e R [ A LAAS 21 5 eI [5,4-d] MERE —2- L I LB
(3.8g, % 80% ) . 'H NMR (400MHz, DMSO-dg) 8 ppm 12. 64 (s, 1H)9. 05(s, 1H) 4. 31 (q, J =
7. 19Hz, 2H) 1. 32 (t, ] = 7. 15Hz, 3H) »

[1144]  JDERB :5-( ZFIILZIE ) WEMEIF [5,4-d] WERE —2- P LB

[1145]
0]
N~ N\ >—0\__
\N)\\/NIS%NH
!

[1146]  7E & JJ %5 2% T 4% 5 G0 WE M 3 [5,4-d] memg —2- L 2 & 1 R & 5 (300mg,
1. 16mmo1) 7F = F JZ4E BB 2. OM ¥59% (5. OmL, 10. 00mmo1) HHyR&:, 2z ) 7 4s H.
16 75°CHis Bt . ARG 2 INERIR A, 78 R LK %k B ek IR S B /K S v
552 A 73 B HAH 3 IR H 3K ¥Es & IF AN, mi BREN T, vEid HAE s rhik
L3 2 5- ( I ) WEMIF [5,4-d] memg —2- FE TR LM (236mg, IFK 99% )
'H NMR (400MHz, DMSO-d,) & ppm 11.97 (s, 1H)8. 67 (s, 1H) 4. 26 (q, J = 7. 03Hz, 2H) 3. 17 (s,
6H) 1. 16-1. 40 (m, 3H) » MS(LC/MS)R. T. = 1. 88 ;[M+H] = 268. 09,

[1147]  BIB C N°, N°— " FRJLEMRIE [5,4-d] MERE —2,5- —Ji#%

[1148]
\NJ\\N s i
l

[1149] ¥ 5-( —HIEEIEL) mEM It [5,4-d] meng —2- JLEIE PR 4 BE (236mg, 0. 88mmo1)
VRBAE RN T R 25% (w/w) %W (5mL, 23. Ommol) 1, HNAVESY 2 PRI
7T R NIREGY), HA5R B WAE /K5 S5 R 70 HAREL 3 IR H #KBES A AN,
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SR N T, DRI FLAE B ik 4 LIS B B Gl R N, N- SR EME I [5,4-d] mE
WE —2,5- . f% (170mg, CH 99 % ) o 'H NMR (400MHz, DMSO-d,) & ppm 8. 27 (s, 1H) 7. 44 (s,
2H) 3. 10 (s, 6H) .

[1150]  JDIR D :5-( —HFRLEFE ) WEMEIF [5,4-d] WENE —2— L — iR 2 Bk 2 — FF i
[1151]

S;ﬁ— /
N h{ 7—S
\N)l\/N:[S}N

|

[1152]  Jr N°, N°— — FRSEmEm3f [5, 4-d] MERE -2, 5- % (160mg, 0. 819mmo1) £E DMF (1mL)
R RVR TN 20. OME AL AN (100 1 L, 2. 00mmol) o 75 25 i K VRS i B, 10 43 %0, LI
IO B4R (120 1 L, 2mmol) HEEFEFTASLIAR VRS 10 2080 FFMA — 4 20. OM &5
AN (1001 L, 2. Ommol) HFFHAEIR S 10 8. B S5 B ML P &% (1200 L, 1. 9mmo1) .
TEFEIRG) 5 7380, BRI TE B oK B T UTTE D o H/wé%ftﬁ)wktlﬂ HL 38 i 8 i W A ] A
DIAF3) 5 ( ZFILadE ) BEMIF [5,4-d] mERE —2- 2L —mifC 2 ke — S (194mg, e
79% ). 'H NMR(400MHz, CDC1,) & ppm 8. 75 (s, 1H) 3. 26(s 6H) 2. 64 (s, 6H) .
[1153]  PIBE . (R)-N°, N- I -N-(4H-1" - B w8 [ »&mk —5,3" — —3F [2.2.2] ¥
Bt 1-2- 55 ) WEMEIE [5,4-d] MEIE -2,5— %

Sag L

[1154]
zfj

[1155] % 5-( —HISLE S ) WEMEIF [5,4-d] meng —2- S Wi 2k IR — A s (90mg,
0.301mmol) . (S)-3—( 2 FL 4L ) 25 7 3F —3— i — #h % 2L (83mg, 0. 361mmol) K B I 4
(196mg;, 0. 60mmo1) 7E DMF (1. OmL) " (VR A9 N4 22 100°C HAR ¥ 1.5 /i A &1 MY
REMERINERA, WK HHEA AR (4R) . HEKEREIFNEIY, LR
BT g, gk, FE R A ks HAERERS AL (2-40% [9 0 1 Il © S ]- 500D
200 A KL % B A DAA5 B9 60 T ACBR B (R) NP, N°— — AR —NP— (4H-17 — R 200 [ =& -5,
37— IR [2.2.2] k12— ) WEMEIE [5,4-d] BERE -2,5- "% (8lmg, WK T1% ). !
NMR (400MHz, CDC1,) & ppm9. 07 ( %% B0é, 1H) 8. 50 (s, 1H) 4. 01 (d, | = 9. 54Hz, 1H) 3. 67 (d, J
= 9. 54Hz, 1H) 3. 39 (dd, ] = 14. 93, 1. 63Hz, 1H) 3. 23 (s, 6H) 2. 71-3. 10 (m, 5H) 2. 10-2. 24 (m,
2H) 1. 68-1. 84 (m, 1H) 1. 46-1. 68 (m, 2H) » MS(LC/MS)R. T. = 0. 87 ;[M+H]" = 360. 23.

[1156]  SCjEfe] 270

[11571  (R)-N-([1,2,4] =MJf [1,5-a] MEIE —2- 5L ) -4H-1" - BLE [ oZW -5,3 - —
I [2.2.2] Rt 1-2- %

[1158]

212



CN 102066384 B OB B 179/202 T

=)
HN/< P
N
o\

N

N

[1160]
’ N~N/§\N
\N/QNN
1
H

[1161]  FE=E LR —2- % (25g,260mmol) 7E —=&Ht (300mL) IR T S48 I\ i
BIR CAAFE NS (37. 9g,289mmo ) « FEER PR AW 18 /M, HIEE A N ZEREH .
TR AR B ATE FEE (150mL) 5 £FF (150mL) RSP fE . 1m0 im A TEA (109mL,
780mmo 1) K EhEFE ML (72. 5g, 1040mmol) « 7E =R BFEIRE Y 2 /Nt Bon e [mln HLARFr 4
NI AHBR G R SR HZERER . SFEEEE (0-20% FEE /CH,CL,) 4itbik 41
LIS 2 A Al 7R (60g) o H4 [ 4A7E EtOAc MK ¥R . H EtOAc ZHUKZ MR HEKPE
BE IR NLZ HEm R T15 LIS 21 B A AR [1,2,4] =M:JF [1,5-a] ks -2- iz
(12g,88mmo1,33% ). MS(LCMS) [M+H] = 135.96 ;R. T. = 0. 21 3%,

[1162] BB :[1,2,4] =MIf [1,5-a] MLIE —2- JE BRAC T 200 8 — A G

[1163]

\
S =

[1164]  JJilsk 10 Zp%hia) [1,2,4] =M3f [1,5-a] MLME —2— i (676mg, bmmol) 7F DMF (10mL)
PO VR P 28 48 i N NaOH (20M, 0. 5mL) « CS, (1mL) « NaOH (20M, 0. 5mL) A% it 7 &% (1mL) .
TEERBFR G 1/ B RVIRE PP A 10ml 7K, 1% R VIR PR .
EtOAc (100mL X 3) AHUREY) . HE/KIEHREFFRANE, MR T8, it B2k 4
Biotage FEfH: ( LR LWE — ¢ 10-30% ) 4Lk B LIS B e ea B ARG [1,2,4] =
MEJF [1,5-a] MERE —2- ZE AR W E B R — AR (720mg, 3mmo1,60% ). 'H NMR (500MHz,
CDC1,) 8 ppm 9.2(2,1H),8.5(d, 1H),8. 2(d, 1H), 2. 67 (s,6H) . MS(LCMS) [M+H] = 239.92.
[M+Na] = 261.89 ;R. T. = 1.55 434,

[1165] B C:(R)-N-([1,2,4] =mIf [1,5-a] MEEE —2—- &) —4H-1" - HALZ [ =21k -5,

37— TN [2.2.2] SEkE 12— ik
[1166]

NN )
un—~ AN
N
o

N

N
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[1167] 4% [1,2,4] = ™ 3f [1,5-a] ok PE —2- & — B A W 20tk )R — F 5 (120mg,
0.50mmol) . (S)-3—-( & I L) 4 7 ¥ -3- @%*ﬂ@&ib (120mg, 0. 76mmol) M it FR %
(492mg, 1. 5mmo1) fE DMF (5mL) A VR & WIAE 70°C hndh 6 /). R4 1R &4 H.LL Biotage
FERCAE (Efa ok 100% LR LA 10-35% [9 & 1 Il | S50 1- & ) daifkLifg 3
AR BT =) (R) -N-([1,2,4] =MeJf [1,5-a] MbiE —2- 55 ) —4H-1" - B8 [ =%
M —5,3"— 3 [2.2.2] SEgE 1-2- fi% (85mg, 26. 7% ) o "HNMR (500MHz , MeOD) & ppm 9. 0 (m,
1H),8. 71-8. 70 (m, 1H) , 8. 15-8. 10 (m, 1H) , 4. 15-4. 0(d, 1H) , 3. 85-3. 8 (d, 1H) , 3. 6-3. 5 (d,
1H),3.4-3.3(d, 1H), 3. 3-3. 0 (m, 4H) , 2. 4-2. 2 (m, 2H) , 2. 0-1. 8 (m, 3H) . MS (LCMS) [M+H] =
300. 06 sR. T. = 0. 2 434,

[1168]  SZjfs] 271

[1169]  (R)-N-(WEM:FF [5,4-b] NERE —2—-J& ) —4H-1" - F AR [ =&MW -5, 37— Z3f [2. 2. 2]

Skt 1-2-
N~
< 1]
S \\N

[ i

(11711 DIR A WEMEIF [5,4-b] niEmg —2- 3 WA 2R — F s

[1172]
S/ /
I
N S

[1173] A MEME T [5,4-b] MEBE —2- % (300mg, 1. 98mmol) £F DMF (2mL) () JE & & A
A 20. OM &4 AL (200 1 L, 4. Ommol) o FF VR & WTE Z WP HE 10 20, BLI I AN Z 6k
ik (3001 L,4.96mmol) H.¥iHE 1S LLARIRG Y 10 0P FF A — 17 20. OM S 58 AL BY
(200w L, 4. Ommol) HFFHFEIRAY 10 2080 o B MAMUR L (300 u L, 4. 76mmol) o $i
FEIRAY) 5 30, LT K B o «E% PRGN, HIE 8 b AR [ A LA
BB G AR [ E e I [5, 4-b] ikng —2- & /A iR — s (190mg, % 38% ),
Hai g R U TR A BRI {E . 'H NMR(SOOMHZ, CDC1,) & ppm 8.47(d, ] = 4. 58Hz,
1H)8. 11(dd, J = 8.24,1.53Hz, 1H) 7. 37(dd, ] = 8. 24, 4. 88Hz, 1H) 2. 66 (s, 6H) »
[1174] DB B : (R)-N-( WEMIF [5,4-b] MEmE —2- 35 ) —4H-1" - H I [ oL —5,3" - —

(2.2, 2] =Fft 1-2- ik
N~
HN—
<L

[1175]
D
INS

[1176] ¥ WE W Jf [5,4-b] Ak e —2- F& = B AC W & ik BR — 7 fiE (90mg, 0. 35mmol)
(S)-3-(FEFRIR ) &7 -3- B R (97mg, 0. 42mmol) iR (230mg, 0. 71mmol)
£E DMF (ImL) " VE-SPINAE 100°C HARRE 2 /N o 1R NI SV R IR, K
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th HAH ST (41R) o HERKBEGE IFA N, ST, sEid B AR B2 thik 4.

%Fﬂiéﬁaﬁ% (2-40% [9 @ 1 W @ &b 1- &7 ) aubiRaY. &I wmsr BHAE
IR GE AR (R) -N- (BEMEIE [5,4-b] mtbie —2- Fk ) —4H-1"— FILIR [ o& M 5,37~ —

}75 [2.2.2] sEht 1-2- & (84mg, Y2 76% ) o 'H NMR (400MHz, CDC1,) & ppm 9. 30 ( ﬁﬁﬂ@,

1H)8.37(dd, J] = 4.77,1.51Hz, 1H)7.82(dd, J = 8.03,1.51Hz, 1H)7.28(dd, ] = 8.03,

4. 7THz, 1H) 4. 05(d, J = 9. 54Hz, 1H) 3. 70 (d, ] = 9. 54Hz, 1H) 3. 42(dd, ] = 15. 06, 1. 76Hz,

1H) 2. 75-3. 07 (m, 5H) 2. 14-2. 26 (m, 2H) 1. 71-1. 84 (m, J] = 13.99,9.79,4. 17,4. 17Hz,

1H) 1. 48-1. 68 (m, 2H) » MS(LC/MS)R. T. = 0. 64 ; [M+H]" = 316. 15,

[1177]  SEjtfe) 272

[1178]  (R)-N-(MEM:If [5,4-b] MEME —2- 55 ) —4H-1" - A 42 [ oZ e —5,3" - —Ff [2. 2. 2]

At 12— FE

[1179]

A .y
v

[1180] ¥4 (R)-N-(6— VRWEM:IF [5,4-b] mibiE —2- 3% ) —4H-1" — A A8 [ oM 5,37 - —
R [2. 2. 2] 9FkE 1-2- i (44mg, 0. 111mmol) 7E MeOH (50mL) HryE& H A 3N HC1 E_@Jﬁﬁﬁ
Wl A (29 10mL) o FHEVSIRBE RNV BEAR FFIMA 10% 48 / 7% (35mg) , H o FeifEl+ =
KB ARG Y RV IER, I TLC Bosieaf roBHE R . F AV IRPERI, ZorE s 181 H.
F BB o W5 IFRETRIRAa 2 90 %6 LABR K KER 73 AR I, FLE ok in Atk BR S A M AT T
T . U AU E KA (4 9K) o HEhKIRI & FERIE N, L0 BRAN T4, Uk
it HAE LA TPk s . SRREIS R (2-40% [9 ¢ 1 FIlE @ AUk 1- &7 ) ditbig&4.

G HAE R PR Ge IAF B (R) -N- (WEME I [5, 4-b] MiEME —2- 28 ) —4H-1" - F A4
[oZe 5,3 — 3 [2. 2. 2] 4% 1-2- % (24mg, 0. 075mmol, Y 67.5% ) o 'H NMR (400MHz,
CDC1,) & ppm 9. 50 ( %% B, 1H) 8. 41 (d, J = 2. 76Hz, 1H)8. 27 (d, J = 2. 76Hz, 1H) 4. 06 (d,
J = 9.79Hz, 1H)3.72(d, ] = 9. 79Hz, 1H) 3. 43(dd, J = 15. 06, 1. 76Hz, LH) 2. 74-3. 09 (m,
5H) 2. 12-2. 25 (m, 2H) 1. 71-1. 86 (m, 1H) 1. 49-1. 67 (m, 2H) » MS(LC/MS)R. T. = 0. 75 ; [M+H]"
= 317.13.

[1181]  SCjtfs] 273

[1182]  (R)-N-(7- R4 2L -5 AR LM M I [5,4-d] MEmg —2- 55 ) —4H-1" - B 4% [ 0%
e —5,3" — —FF [2.2.2] ke 1-2- ik

[1183]

fos!

[1184] IR A .7- 50 -5— FILMEMRIE [5,4-d] merg —2— FHE L Mg
[1185]
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\QI />—NH

[1186]  [r] 4,6— 50 —2— FAFLWENE —5— i (1g,5.62mmol) A i Zk F IR LBE (O—ethyl
carbonisothiocyanatidate) (0. 66mL,5. 62mmol) HIVE-SHH AT ZE (2mL) LL5E 2 EHE
[k, FHRAYE T 100°CHE L 15 /AN, SEBT ICEETR -G LIS B[ k. A HI A S 3R
B R HLH SRR S, S i d i g e S i 45 ] A LA1S 31 7 S —5— FR IR BRI [5, 4-d] WE
g —2- R LW (1.08g, 3. 96mmol, Y% 70.5% ). 'H NMR(400MHz, DMSO—d,) & ppm
12. 70 ( 5804, 1H) 4. 30 (g, J = 7. 19Hz, 2H) 2. 69 (s, 3H) 1. 30 (t, J = 7. 15Hz, 3H) .

[1187]  JDIR B :7- F4HE -5 FIEMEMIF [5,4-d] WEng —2- iz

[1188]
N -8
\lr h />_NH2
e
O\

[1189] ¥ 7- & —5— P IEMEME I [5,4-d] MEmE —2- AL F IR L1 (300mg, 1. 100mmol)

1F FEEERAE P EE ) 25% w/w ¥R (Bml, 23. 14mmol) IR E, HAVIR-SWemid .

BEDRIEER, /KRB HHEU AR (4 ). HERKIEEEIFFIENAY, S0 R
T8, JE BAE LA k4 LA 21 7- AL -5 FIIREEMETE [5,4-d] mERE —2- fi% (120mg,

0.612mmol, W% 55.6% ) . 'HNMR (400MHz, DMSO—d,) & ppm 7. 71 (s, 2H) 3. 98 (s, 3H) 2. 52 (s,

3H) -

[1190] B3R C.7- F4FE —5— PRWEME T [5, 4-d] MBIE —2— Bk HRAC W & hRie — I fig

[1191]
\0 S;_/
Y4
N
/lN/ S>_

[1192]  |a] 7- 9 48 3& -5— A9 3 m& mg 3F [5,4-d] ™ mg —2— % (100mg, 0. 51lmmol) 7E
DMF (0. 5mL) Eiqﬁﬁlth%{{élqjﬂﬂ)\ 16. OM & 5405 (750 L, 1. 2mmol) » 7E IR S WIPiHE 10
38, BRI N ZBRALER (80 1 L, 1. 27mmo 1) HEHEFTIFLLAR IR G4 10 2380 F I —1)
16. OM & &EALEY (751 L, 1. 2mmol) HFFHFREY) 10 580, BIGZEHE ARG 80u L,
L. 29mmol) » FHHFEIRGY 5 738, LI TE UK BB ATTEY) . IR GW WA K Hid itk
b BB [ R DU 2R o ([ 1, B LR eI itk (2-20% LR LG - &)y ) kb 4ifh.,
G IR S BAE B Thk g LA B2 s AR (1) 7- B ASE -5 MR [5,4-d] WE
WE —2- L BRACTE SR — S (90mg, 2 59% ) o 'H NMR (400MHz, CDC1,) 8 ppm 4. 17 (s,
3H) 2. 71 (s, 3H) 2. 64 (s, 6H) .

[1193]  JPERD : (R)-N-(7- 4L -5 FZEMEMEI [5,4-d] memg —2- 5L ) —4H-1" - A4
[ o —5,3" — Z3f [2. 2. 2] Ffe ]-2- i

[1194]
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~o0

<N

[1195] B 7- FAEIE —5— FIEEMEME T [5, 4-d] MEnE —2- B A 2K IR — S (56mg,
0. 19mmo1) « (S) —3-(FIE L) T3 -3-FE MR (51mg, 0. 22mmol) M kR4 (175mg,
0. 54mmo1) 7E DMF (0. 5mL) "H VR &4 hn#42 100°C HARFF 2 /Mit. A EIRNIEREY S
WERFE, 1tﬁ)\7kﬂlﬂﬂﬁﬁ’§uﬁﬂsﬁx (4K ) o HERIKVEGE AV, L0 BT 15, I8
o HAEE A Pk YE. SRl (2-40% [9 @ 1 BEE © S8 1- 545) 4ithig s
Yo GRS BAEE S PR LIEE] (R)-N-(7- 3L -5 FILBEM I [5,4-d] W%
WE —2— 55 ) —4H-1" - B LB [ ol —5,3"— —Ff [2. 2. 2] S5kt 1-2- ik (34mg, L% 50% ) . 'H
NMR (400MHz, CDC1,) 8 ppm 9. 10 ( %% U, 1H) 4. 14 (s, 30) 4. 03(d, J = 9. 54Hz, 1H) 3. 68 (d, J
= 9. 54Hz, 1) 3. 39 (dd, ] = 14. 93, 1. 63Hz, 1H) 2. 74-3. 07 (m, 5H) 2. 68 (s, 3H) 2. 04-2. 28 (m,
2H) 1. 70-1. 86 (m, 1H) 1. 44-1. 67 (m, 2H) . MS(LC/MS)R. T. = 1. 10 ;[M+H]" = 361. 32,

[1196]  SZjifs) 274

[1197]1  (R)-N-(7— FIAIEMEME I [5,4-d] MERE —2- 55 ) —4H-1"— & J8 [ =B 5,3 - —
I [2.2.2] Rt 1-2- %

[1198]

~o

N~

[1199]  DIRA .7- 4 FL -5 FZEWEMIF: [5,4-d] Memg —2— B “ i 2K R — FF IS

[1200]
\O S; ,
N S
fpss
N S

[1201]  [r] 7— FRARIEMEME I [5, 4-d] WERE —2— % (300mg, 1. 67mmol) 7F DMF (1. 5mL) ¥R
BN 16. 0M & &AL (210 1 L, 3. 4mmol) o IR S WILE S IEHHE 10 735, LN in A —
fidthx (250 1 L, 4. 15mmol) , HAEHEFTAFLAR IR G 10 438h. FHIMA—1r 16. OM A5 AL
B (2100 L, 3. 4mmol) , HEHIFREGY 10 4380 /o B M T £ (250 n L, 4. 00mmo1) .

TLFEIR G 10 5380, I TR R B O UUEY) . BHR-GWIAK S, Hid i i s [ 4
DIAS B s i AR ) 7- FRARSE -5 FRZEMEMEIE [5, 4-d] meng —2- 2 A 2k —
s (324mg, Y3 69% ) . 'H NMR (400MHz, CDC1,) § ppm 8. 60 (s, 1H) 4. 20 (s, 3H) 2. 65 (s, 6H)

[1202]  DEEB : (R)-N-(7—- R4 IEMEME T [5,4-d] WERE —2— 35 ) —4H-1" - E 2 [ =% -5,

37— TR [2.2.2] g 12— %

[1203]
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~o0

ol T8

o— ST°N
AT
[1204]  Ff 7- F7 4 2k W e JF [5,4-d] W8 mg —2- J% — i AR 2 Bk R — T R (150mg,
0.52mmol) « (S)-3-( 2 & 5 ) Z& 7 3 -3- B — #h 2 #h (132mg, 0. 58mmol) A ik IR %t
(427mg, 1. 31mmol) 7E DMF (3mL) H [¥1 V8 & 4 04 2 100°C AR 2 /NIF. ¥4 31 & W TR
S BB, WK BT RE (47%) . FHEKBEGE IFRE LY, 2R
T, et AR Sk g, SrERCEIETE (2-40% [9 @ 1 FEE @ A SEALE - &)
ARG, AW HAE B A P kg LIS B (R)-N-(7- F AR mE M JF [5,4-d]
W g —2— 5 ) —4H-1" - Z 44 18 [ & M 5,37 — — ¥F [2.2.2] 2F %E 1-2- & (95mg, Y %
51 % ). 'H NMR(400MHz, CDC1,) & ppm9. 12( & B U4, 1H) 8. 52 (s, 1H) 4. 16 (s, 3H) 4. 05 (d,
J = 9.54Hz,1H)3.70(d, J = 9. 54Hz, 1H) 3. 40 (dd, J = 14.93, 1. 88Hz, 1H) 2. 70-3. 07 (m,
5H) 2. 08-2. 27 (m, 2H) 1. 68-1. 85 (m, 1H) 1. 48-1. 66 (m, 2H) » MS(LC/MS)R.T. = 0. 90 ; [M+H]"
= 347. 34,
[1205]  SEjEfe) 275
[1206]  (R) —2-(4H-1" - %2 [ oZ -5, 37— 3K [2. 2. 2] 2F4¢ 12— FLaFE ) WEm: —5- FF

i
s 7
HN— |

[1207]
o'\< N
ijw“

[1208]  JE I SEHEM] 274 W7 2- S0k -5 FURMEMEE A A L (R) —2- (4H-17 - A AR
[ &M 5,3 — —FF [2.2.2] % 1-2- FE&(3E ) Wemg —5- FFJE, 'H NMR (500MHz , DMSO-D6)
& ppm 9. 05 (s, 1H) ,8. 13 (s, 1H),3.86(d, ] = 10.38Hz, 1H),3.61(d, ] = 10. 38Hz, 1H),
3.01-3. 10 (m, 2H) , 2. 83 (t, J = 7. 63Hz, 2H) , 2. 62-2. 71 (m, 2H) , 2. 09 (s, 1H) , 1. 90-1. 97 (m,
2H) , 1. 54-1. 62 (m, 3H) » MS(LC/MS)R. T. = 0. 52 ; [M+H]" = 290. 0.

[1209]  SEjfs) 276

[1210]  (R)-N-(7- ¥_ntms 3 [1,2-F1[1,2,4] =8 —4- 3L ) —4H-1" — 3418 [ =%k -5,
30— TR [2.2.2] ¥ 12— i

[1211]

N

X Br
\
N\

y N

HN—(
o< N7
A

[1212] @ ok SE i) 274 /) 7735 B 7- 3R IF [1,2-F1(1,2,4] =8 -4- fZ 05 A b
(R) -N—(7— R AL 3¢ [1,2-F1[1,2,4] =& —4- 3£ ) —4H-1" - Z 408 [ w& M -5,3" — —3fK
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[2.2.2] 3F8E 1-2- o 'H NMR (400MHz, MeOD) & ppm 8. 13 (1H,s),7.04 (1H,d, J = 4. 53Hz) ,
6. 77 (1H, d, ] = 4. 53Hz) ,4. 09 (1H, d, J = 10. 32Hz), 3. 79 (1H, d, ] = 10. 58Hz) , 3. 24 (1H,
d),3.12(1H,d), 2. 70-3. 00 (4H,m) , 2. 06-2. 25 (2H,m) , 1. 52-1. 86 (3H, m) . MS(LC/MS)R. T. =
1. 62 ;s [M+H]" = 377. 2,

[1213]  Sijts) 277

[1214]  (R)-N-(1,6- " ZeZ% —2- 5L ) —4H-17 - B 298 [ »&M: 5,3 — —Ff [2.2.2] 3

Bt 1-2- i
[1215]
N— —N
o N\ /
A

[1216] @i SCHEf) 274 (U530 1,6- R4S —2- R IGA & (R) -N-(1,6- — & 4%
258 -2- FE ) —4H-17 - B 2R [ »B M —5,37 — R [2.2.2] 4% 1-2- %, 'H NMR (400MHz,
MeOD) 8 ppm 8.99 (1H, s),8. 48 (1H,d, J] = 6. 04Hz),8. 20 (1H,d, J] = 8. 56Hz) , 7. 77 (1H,d, J
= 6. 04Hz) , 7. 12(1H,d, J = 8. 81Hz) , 4. 12 (1H, d, J = 10. 32Hz) , 3. 82 (1H, d, J = 10. 32Hz) ,
3.36 (1H, d),3. 21 (1H, d),2.79-3. 09 (4H, m) , 2. 08-2. 30 (2H, m) , 1. 56-1. 95 (3H, m) . (LC/
MS)R. T. = 0. 38 ; [M+H]" = 310. 3.

[1217]1  SEjtEfe) 278

[1218]  (R)-N-(Wmapk —2— 2 ) —4H-1" - A8 [ oB M -5, 37— 3f [2. 2. 2] 2Fft 1-2- 1%

[1219]
{5
HN—(
o= N /
A

[1220] @ i ¢ 9 274 W) 5 VA HR 2- &AL ME MR Ok R 4h A Rkl (R)-N-( M M
Wbk —2- 35 ) —4H-1" — & 29028 [ v M —5,3" — —FF [2.2.2] £48 1-2- %, 'H NMR (400MHz,
MeOD) & ppm 9. 27 (11, s) , 7. 72-7. 99 (3H, m) , 7. 47 (1H, dd, J = 7. 55, 3. 78Hz) , 4. 07 (1H, d,
J = 10.07Hz),3. 76 (1H, d, J = 10. 07Hz) , 3. 26 (1H, & &% ), 3. 13 (1H, d) , 2. 70-3. 03 (4H,
m), 2. 17 (2H, 558 ), 1. 50-1. 88 (3H, m) » (LC/MS)R. T. = 1. 11 ; [M+H]" = 310. 3.
[12211  SZjfs) 279
[1222]  (R)-N-(6,8— 4 Fmmpk —3— Jk ) —4l-1"— &zl [ "&me 5,37 - —Ff [2.2.2]
Bt 1-2- %
[1223]

cl

HN—(
o N /
[N "’//N
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[1224]  JDIRA N-(2,4- "5 FHE)-2,2- IO

[1225]
NH Cl
SRS
H
ro cl

[1226] [ 2,2- — L5 2 LR PG (2. 04g,12. 6mmol) 7EFFEE (10mL) Hr ¥
A (2,4- —&RE) g (2g,11. 4mmol) o £E 70°CINFAVRED 1 /DI A (Biotage :
100% LR L1 ) ZEALIR AW WA BT BL08 43 LA 20 0 CURE PR 9 N=-(2,4- Z&UF
H)-2,2- “ZHEFE R (2.82,9. 2mmol, YLH 72.7% ). 'H NMR(500MHz, DMSO-D,) 8 ppm
7.27-7.70(m, 3H) ,4. 77 (s, 1H) , 4. 14-4. 35 (m, 2H) , 3. 45-3. 68 (m, 4H) , 1. 09—1. 29 (m, 6H) .
LC/MS RT = 2. 03 ;[M+H]" = 304. 9.

[1227]  JBUEB :6,8- Sk —3- fi

[1228]

HaN Cl

N

Cl

[1220]  ZEZEMBIER (4mL, 7T5mmol) H A N- (2,4~ Z&FH ) -2, 2- — LA FE LK (2g,
6. 6mmol) o MIFAS WIRG Y 2 40°C HARSE 18 /Mo TLC S LC/MS FRIAFAE Mo 12 HI V.
RG22 250 B NaOH KW (25 16M) VK B3I NV IRG Y pHAE A T F SR LR
(2X50mL) ZEHUH =4, H¥ A ML MgS0, T4, pEit HAE &S ik 4 AR 2. &6
W% (Biotage :10-80% LR LB / Tkt ) AiALHL™= W LIS BIVR S (8 AR 6, 8- 57
Wk —3— Jiz (0. 32g, 1. 50mmol, 3 22. 9% ) . 'H NMR (400MHz, DMSO-D,) 6 ppm 8. 99 (s, 1H) ,
7.64-7.73(m, 1H),7.30(d, J = 2.01Hz, 1H),6.61 (s, 1H) ,6. 43 (s, 2H) » MS(LC/MS)R. T. =
1.40 ;[M+H]" = 213. 1,
[1230] B8 C :6,8- 5 —3— Sphia Ik S msnpk
[1231]

Sa N Cl

Xz A

N

o]

[1232] ] 6,8- UMk —3- JiZ (0. 27g, 1. 28mmol) 7E & F%E (20mL) 7 [RI¥E ¥ 2
A L1 =gk — [ brg -2 (1H) - #d 1 0. 30g, 1. 29mmol) , HAE 40°CHiH: S NMIREH 4 /)
e BHIRNIREE =R BA G E (Biotage :10-100% LB LBE / Okt ) 4ifb LIRS
AR 6,8- & -3- FRE T (0. 2g,0. 78Smmol, LZ 61.9% ) . 'H NMR (500MHz,
DMSO-D,) & ppm 9. 42(s,1H),8. 16(d, J = 1.83Hz, 1H),8.02(d, J = 2. 14Hz, 1H),7. 92 (s,
1H) o MS(L/MS)R. T. = 3.63 ;[M+H] = 255.0,
[1233]  PER D : (R)-N-(6,8- S MMk —3— 2k ) —4H-1" - B A% 0R [ =& W -5,3" - —Ff
[2.2.2] 24t 1-2- %
[1234]
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Cl

HN—(
o N % Cl
[Ndjw“

[1235]  FEZEL 6,8- 5 —3— il WL Emk (0. 17g,0. 67mmol) 7E DMF (10mL) ¥
WP IR (0. 543g, 1. 67Tmmol) K (S)-3— (ZFEF ) Z8 T 3F -3- B — bR £k (0. 15g,
0.67mmol) » 7E T0CHEE R NVIREY) 2 /N o AR NIRSY A 208 HAE A ks .
N, N = Z S A5 W% (0. 31mL, 2. Ommol) AbFEF=#). I NIRAYE 90°C HARE:
4 /NI o VHV R NAIR AW 2 I RS DA B . i (Biotage :85% CHCL,,
14% MeOH, 1% NH,OH) ZEAbAH . Fr=W{r /b & LR LB h i, IZATDIIED IR . U8
HUTED), H /b8 418 QR G BAR B AR b T8 DA 21 B o KRR (R)-N-(6,8- —
SR MEI -3 g5 ) —4H-17 - E e s [ oB M 5,37 — —FF [2.2.2] 4% 1-2- iz (0. 094g,
0. 24mmo 1, Y% 36.6% ) » 'H NMR (400MHz, DMSO-D,) & ppm 9. 23 (s, 1H) ,8. 71-8. 83 (m, 1H) ,
7.90-8. 00 (m, 1H) , 7. 57-7. 67 (m, 1H) , 7. 13-7. 24 (m, 1H) , 3. 79-3. 90 (m, 1H) , 3. 53-3. 64 (m,
1H), 2. 93-3. 04 (m, 2H) , 2. 72-2. 82 (m, 2H) , 2. 61-2. 70 (m, 2H) , 1. 99 (s, 1H) , 1. 90 (s, 1H) ,
1.59(d, J = 4. 78Hz, 2H) , 1. 40-1. 50 (m, 1H) « MS(LC/MS)R. T. = 1. 68 ; [M+H] = 377. 1.
[1236]  SCjfe) 280
[1237]

cl

= Cl

HN—(
o N /
A

[1238]  (R)-N-(6,7- Gl Memk —3— 2L ) —4H-1" - B2 [ &M —5,37— —3f [2. 2. 2] 3¢
Y 1-2- JI%
[1239]

Cl Cl

HN—(
o< N /
AT

[1240] DI A N-(3,4- "5 T )-2,2- “2ZHFELK
[1241]
NH
\\“/O\T/JL\N/A\W::::I:C'
H
ro ol
[1242] 7] 2,2- 28RV R LB THEE (2. 04g, 12. 6mmol) 7EFFEE (10mL) = w36 b

A (3,4- &) B (2g, 11. 4mmol) » £E 70°CINAVREY 1 /I i Biotage :
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100% LR LB ) LEALTR G o W48 BT B0 73 LAAS 21 0 CORG PR PR N= (3, 4- —5UR3E) -2,
2- LRI (2.8g,9. 2mmol, BHE 72. 7% ) o« 'H NMR (500MHz, CDC1,) & ppm 7. 45 (m, 1H) ,
7.40 (m, 1H),7.19(dd, J = 8.09, 1. 98Hz, 111) , 4. 94 (s, 1H) , 4. 43 (s, 2H) , 3. 47-3. 77 (m, 4H) ,
1.41-1. 79 (m,6H) o LC/MS RT = 2. 15 ; [M+H]" = 305. 1,
[1243]  DIEB :6,7- 5k —3- i [ 5,6— S0 MMk —3- ik
[1244]

Cl

| + |
N N
= cl =

[1245]  E=JEFARER (4mL, 75mmol) FPHIAN-(3,4- —&FHE ) -2,2- “ZLHEFE LMK (2g,
6. 6mmol) o HNFAK NMIREW A 40°C HAREF 49 /M. TLC J LC/MS REAELE 1) A EIK
MRS A E i H A NaOH KW (20 15M) K B3R MR AW pH AL 7. H LR
2B (2X50mL) ZEBCH Y, B HE NS MgSo, T4, 38t B 78 B A k45 LIS 2174 .
Z A3 (Biotage :100% LR ZBES [90/10% L2 2 g /MeOH]) 4EALKH =4 LA BIVE 15
R AR XIS A1 6, 7T- Sk —3- %5 5,6- —&U MM -3- [Z4 1 @ 1I1RE
Y (1. 2g,5. 64mmol, BLHK 86. 0% ) o DX IR 1 PR A 48 4 B B AT 4K 88244 FH . "HNMR (500MHz,
DMSO-D;) & ppm 8. 90 (s, 1H) ,8.83 (s, 1H),8. 12(s, 1H) ,7. 89 (s, 1H),7.84(d, ] = 8. 54Hz,
1H),7.28(d, J = 8.85Hz, 1H) ,6. 83 (s, 1H) ,6. 58 (s, 1H) , 6. 48 (s, 2H) , 6. 25 (s, 2H) o MS (LC/
MS)R. T. = 1.59 ;[M+H] = 213.0,
[1246]  JPER C:6,7- 5 —3— Fphai sl ek f 5, 6— 5 —3— Sl S5 S e bk
[1247]

Cl

N~ cl N A

[1248] |1 6,7- A MWk —3- %% 5,6- A Wbk —3- % (0. 410g, 1. 924mmo1) 7E /&
e (20mL) PRIV INN 1, 17 = Btk — [ ntbne -2 (1H) - i ] (0. 469g, 2. 021mmol) H.
TE 40 CHLFE R NIRAY) 4 /DIt . R SR G R =H HA G Biotage :10-100% 4
MR LG / Ot ) alidh LIS 3 o 6 [ AR 1948 2 B I XS R e A4 6, 7 50 -3- e B0 s
Wk (0. 2g,0. 784mmol, YK 40. 7% ) & 5,6 41 -3- SEREILFEW (0. 23g,0. 902mmo] ,
% 46. 8% ) o 5,6— 50 —3— SR AL F MK "H NMR (500MHz, CDCL,) & ppm 9. 10 (s, 1H),
7.87(d, J = 8.85Hz, 1H) , 7. 82 (s, 1H) , 7. 66 (d, ] = 8. 55Hz, 1H) » MS(LC/MS)R.T. = 3.63;
[M+H]" = 255. 0, 6,7- — 40 —3— &L Sk - 'H NMR (500MHz, CDC1,) & ppm9. 04 (s, 1H),
8. 11 (s, 1H),7.94 (s, 1H) , 7. 37 (s, 1H) o MS(LC/MS)R. T. = 3.42 ;[M+H]" = 255. 0,

[1249]  PERD: (R)-N-(6,7- — S ek —3—- 55 ) —4H-1" - & %18 [»% M 5,3 - 3
[2.2.2] 2kt 1-2- Ji%

[1250]
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Cl

= cl

o Nt
A
[1251]  {EZVE M 6, 7- 50 —3- FHE L Mk (0. 13g,0. 510mmol) 7E DMF (10mL) H )%
T INBR RS (0. 42g, 1. 2Tmmol) & (S) -3 (G FE 4L ) Z8 7 3F -3 i — bR £k (0. 118g,
0.515mmol) o 7E 70°CHiHE K NVAREGH) 2 /NI ¥4 H R N IR-G9) 2 53 H AR B8 TR ik 4
22 {1 3% 7% (Biotage :85 % CHCL,, 14 % MeOH, 1 % NH,0H) 44k ¥ I%. 4R j5 FH DMF (10mL) &%
N, N = Z RN W fZ (0. 238mL, 1. 529mmo1) AbFEF=H). IR RIREGY 2 90°C HAR
FF 18 /NI o VAR NIRA Y 2 2 Hk 4 DA 2D, 1 % of - 42 (187 (Biotage s
85% CHC1,, 14% MeOH, 1% NH,0H) 24t LIfFE] (R) -N-(6, 7- 5w mEmk —3- 55 ) —4H- 1’—7?&
Ze b2 [ o M —5,3" — 38 [2.2.2] 2F %8 1-2- 1% (0. 12g,0. 312mmol, Y K 61.2 % ). '
NMR (500MHz, CDC1,) 8 ppm 9. 03 (s, LH),8.87 (s, 1H),7.96 (s, 1H) ,7. 83 (s, 11), 7. 24(s,
1H) , 3. 88-4. 06 (m, LH) , 3. 60-3. 74 (m, 1H) , 3. 42(d, ] = 14.65Hz,1H),2. 82-3. 15 (m, 5H) ,
2.23-2. 34 (m, 1H) , 2. 18(s, 1H), 1. 72—1. 87 (m, 1H) , 1. 48—1. 70 (m, 2H) . MS(LC/MS)R. T. =
1.63 ;[M+H]" = 377. 1.
[1252]  SEjifsl 281
[1253]  (R) -N-(5,6— "G MMk —3— &L ) —4H-1" - F A& [ oBM —5,3" - 38 [2. 2. 2] ¢
ft 1-2- Ji%
[1254]

cl. ¢l

[1255]  {E =& 7 5,6— 4 —3— S0t &0 ek (0. 11g,0. 431mmol) 7£ DMF (10mL)
I I N TR R %6 (0. 351g, 1. 078mmol) K& (S)-3-( & L) T3 -3- R
i (0 100g,0. 435mmol) « 7E 7T0°CHFE R NVIRGY) 2 /DIt AHI R NVIRAY 2 = A1

B K gE. GBIk (Biotage :85 % CHCL,, 14 % MeOH, 1 % NH,0H) 4fifb KR, 4R )5 A
DMF(IOmL) KN, N = SRR = W% (0. 202mL, 1. 293mmol) AbFH =4, IR NVIR-SY)
£ 90°C HAREF 18 /Mo A2 IR &) 2 =i Hk 4 S R =4 . 23575 Biotage -
85% CHC1;,14% MeOH, 1% NH,0H) ZEALFH ™4 LIS RITE EM AR (R)-N-(5,6- S 7
Wk —3— £ ) —4H-1"— H i [ 8 -5, 37— THF [2. 2. 2] 4% 1-2- % (0. 084g, 0. 218mmol,
% 50.6% ). 'H NMR(500MHz, CDC1,) & ppm 9. 09 (s, 1H),8. 93 (s, 1H) , 7. 63-7. 82 (m, 2H) ,
7.40(d, ] = 8.55Hz,1H),3.99(d, J = 9. 16Hz, 1H),3.78(d, J = 8.85Hz,1H),3.51(d, J
= 14.65Hz, 1H),3. 30(d, J = 14. 65Hz, 1H) , 2. 90-3. 23 (m, 4H) , 2. 33-2. 48 (m, 1H) , 2. 29 (s,
1H), 1. 83-1. 94 (m, 1H), 1. 62-1. 83 (m, ] = 42. 12Hz, 2H) - MS(LC/MS)R. T. = 1. 57 ; [M+H] =
377. 1.
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[1256]  Sjitafs] 282

[12571  (R)-N-(3,4— & Mkmg —2- 3£ ) —4H-1" - & 4402 [ oZMp —5,3" — —FF [2.2. 2] =F
e 1-2- B%

[1258]

Cl Cl
o
o N7
A

[1259]  JEIdSEHER] 267 W7 H 2- &k -3, 4- USRI (R) -N-(3,4- &t
WE —2— BE ) —4H-1" — A& 44028 [ oZMe —5,3” — —3F [2.2.2] =468 1-2- . '"H NMR (500MHz,
DMSO-D,) & ppm 9. 10 (s, 1H),8.08(d, | = 5.49Hz, 1H),7. 13(d, J] = 5. 49Hz, 1H), 3. 86 (d,
J = 9.77Hz,1H),3.60(d, ] = 9.77Hz, 1H),2.96-3.05(m,2H),2. 77(t, ] = 7.63Hz,
2H),2.66(t, | = 7.78Hz,2H),1.97-2.05(m, 1H), 1. 86-1. 94 (m, 1H) , 1. 54-1. 63 (m, 2H) ,
1. 43-1.51 (m, 1H) « MS(LC/MS)R. T. = 0. 78 ; [M+H] " = 327. 0,

[1260]  SCjifs] 283

[1261]  (R)-N-(3—SULRE —2-F&) —4H-1" - F AR [ o8 -5, 37— 3 [2. 2. 2] =t ] -2- 1%

[1262]
Cl

)
o—( }\1 %
A

[1263] i@ i 55 Jli 491 267 (1) J5 % B 2- 2 5k -3 Sk BE & A ) & (R -N-(3- A it
WE —2- JE ) —4H-1" — B 48 [ sk 5,37 — —BF [2.2.2] 8¢ 1-2- %, 'H NMR (500MHz,
DMSO-Dg) 8 ppm 9. 06 (s, 1H),8. 14-8. 19 (m, 1H) , 7. 74-7.79(m, ] = 7.78,1.83,1. 83,
1. 68Hz, 1H) , 6. 86-6. 91 (m, 1H) , 3. 81-3. 89 (m, 1H) , 3. 55-3. 63 (m, 1H) , 2. 96-3. 04 (m, 2H) ,
2.78(t, J = 7.63Hz,2H),2.67 (t, ] = 7.63Hz,2H), 1. 96-2. 02 (m, 1H) , 1. 86-1.92(m, ] =
5.65,3. 20Hz, 1H) , 1. 54-1. 63 (m, ] = 6.87,3.66,3.51Hz,2H), 1. 42-1. 49 (m, 1H) . MS(LC/
MS)R. T. = 0. 26 ; [M+H]" = 293.0.
[1264]  sCjfs] 284
[1265]  (R)-N-(5— &l —3— HMLAE —2- Fk ) —4H-1" - H A8 [ »&M: 5,3 - Z3f [2.2.2] ¥
ft 1-2- i
[1266]

F

o~ \ /
AT

[1267] @ ESZHER] 267 1 vk H 2- 2 FE —3- /. -5 FMEE AR LG H] %4 (R) -N-(5- &l -3 %
EmE —2— JE ) —4H-1" — B 202 [ oB M —5,3° — 3 [2. 2. 2] 4% 1-2- H%. "HNMR (500MHz,
DMSO-D,) & ppm 8. 81 (s, 1H),8. 05 (s, 1H),7.79(d, ] = 10. 07Hz, 1H),3. 83(d, J = 9. 46Hz,

224



CN 102066384 B OB B 191/202 T

1H),3.58(d, J] = 9.46Hz, 1H),2.99 (s, 2H), 2. 71-2. 80 (m, 2H) , 2. 61-2. 70 (m, 2H) , 2. 00 (s,
1H), 1. 83-1. 92 (m, 1H) , 1. 53-1. 62 (m, 2H) , 1. 41-1. 50 (m, LH) - MS (LC/MS)R. T. =0.52 ; [M+]"
= 311. 0,

[1268]  Sijsfsl] 285

[1269]  (R)-N-(6—%MbiE —2-F%) —4H-1" - E AR [v&Me -5, 37— 3 [2. 2. 2] =Fht ] -2- 1%
[1270]

HN—(
ol
.. N Cl
[N 4

[1271] @ i 52 il ) 267 19 U5 ¥ 2- 2 3 -6 Sk mE R 4h ) & (R)-N-(6- &Nt
g —2- 3L ) —4H-1" - B2 [ "M 5,3 — — R [2.2.2] ¥ k8 1-2- 4. 'H NMR (500MHz,
DMSO-D,) 8 ppm 8. 33-8. 42 (m, 1H),7.60-7.68 (m, 1H),6.94(d, J] = 7.02Hz, 1H),
6.72-6.81 (m, 1H),3.86(d, ] = 9.46Hz, 1H),3.57(d, ] = 10.07Hz, 1H),2.97 (s, 2H),
2.69-2. 78 (m, 2H) , 2. 63-2. 68 (m, | = 7.63,7.63Hz,2H), 1. 95-2. 03 (m, 1H) , 1. 83-1. 92 (m,
1H), 1.53-1. 62 (m, 2H) , 1. 41-1. 49 (m, 1H) » MS(LC/MS)R. T. = 0. 43 ; [M+H]" = 293. 0,
[1272]1  SCjEfe) 286
[1273]  (R)-N-(4,6- S MERE —2- 5 ) —4H-1" - A W8 [ oZMk 5,3 — —¥f [2.2.2] 3¢
ft 1-2- Ji%
[1274]

Ci

HN \ /
o~ N
N Cl
[N 0/

[1275] B sEpEf) 267 (77320 2- 25 -4, 6- Sk HI %S R) -N-(4, 6- &tk
WE —2- HE ) -4H-17 - Z Zuig [ 2B me -5,37 - R [2.2.2] 4% 1-2- . 'H NMR(500MHz,
DMSO-D6) & ppm 8. 43 (s, 1H),7. 13 (s, 1H),6. 84 (s, 1H),3.86(d, ] = 9. 77Hz, 1H), 3. 59 (d,
J = 10.07Hz, 1H), 2. 98 (s, 2H) , 2. 58-2. 86 (m, 4H) , 1. 94-2. 13 (m, 1H), 1. 78-1. 95 (m, 1H) ,
1. 36-1.65(m, 3H) » MS(LC/MS)R. T. = 0. 87 ;[M+H]" = 327. 0,
[1276]  SEjiEfs] 287
[12771  (R) -N-(2- FI%5E 3,47 — Bentbme —27 — &) —4H-1" - BAWg [ v&: 5,37 — —If
[2.2.2] 34t 1-2- %
[1278]

[1279]  BIRA .2- B4R HE -3,47 — BealkmE —-2° - f%
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[1280]

H,N” N
[12811  [n] 4= R Mt B¢ —2- fi% (0. 5g, 2. 8mmol) AT 2— M1 4 Fk it we —3- 2k A B8 (0. 52g,
3. 4mmo1) 7F DMF (25mL) ¥ I INREREH (10mL, 2. 3mmol) , ¥EEMA L, 17— = (=
RIS ) R AR (I & FHE 5 (0. 21g,0. 26mmol) o 7E 85 CHIHE VIR
G 3 NI RIGAHIE SR . T OB 85 (2X50mL) 2B =4, 48 MgS0, T4, J&id H.4¢
HAHPWRY. S8 Biotage :100 £ 90/10% LR LBE - LR L1ls / FEE ) 2itb ¥l ™
YLIAS BIER R AR 2- F4RZE -3,47 - BRbmE 27 - % (0. 53g, 2. 63mmol , K 93% )
Y EEAT T,
[1282] JDIEB :2” - Rlid it —2— 4 3,47 — BEkRE
[1283]

7

Sa_N >N

AN
N~ (NG
[1284]  |o] 2— A4 -3,47 — Bk iE —27 - iz (0. 53g, 2. 63mmol) 7E — & 4t (20mL)
BRI 1, 17 - BRER3E — [ atbng -2 (1H) - Fid 1 (0. 62g, 2. Tmmol) , HLAE 40 CHiHk 52 v
TREW 4N AER NIRGY 2SI HA 6 Biotage :10-100% LR LHE / CFt )
LA R 27 - SR At —2- 4SS 3,47 - Bkl (0. 46g, 1. 9mmol, ILHK 71.8% ) o
NMR (500MHz, DMSO-D6) 8 ppm 8. 67 (d, J = 2. 44Hz, 1H),8. 26 (dd, J = 4. 88, 1. 53Hz, 1H),
8.15(dd, J = 8. 24, 2. 44Hz, 1H) , 7. 89 (dd, ] = 7. 32, 1. 53Hz, 1H) , 7. 48 (d, ] = 8. 24Hz, 1H),
7.15(dd, J = 7. 32,4. 88Hz, 1H) , 3. 91 (s, 3H) » MS(LC/MS)R. T. = 2. 87 ; [M+H]" = 244. 9,
[1285]  BBRD : (R)-N-(2- F4UHE -3,47 — BERLNE —27 — 35 ) —4-1" - F A8 [ o% M -5,
37— IR [2.2.2] ke ]-2- B
[1286]

v

[1287]  {EZSE M) 27— BAn a3t —2- FIAEIE -3, 47 - BEnLmE (0. 09g,0. 37mmol) 7 DMF (20mL)
W A N EtN (0. 11mL, 0. 81mmol) J (S)-3- (& ZEF &) 273 -3- | —hkh
(0. 09g,0. 37mmo1) » 7F T0°CHiFE K NIR G 2 /M. B HIRNIR AW E S0 HAE A
Wi 2 @iE7E Biotage :85% CHCL,, 14 % MeOH, 1 %6 NH,0H) 4l A4 41 ik LA 15 21 44 i 4 1)
Ko SRJE FH DMF (20mL) 2 N, N’ = — SN2 — W% (0. 17mL, 1. lmmol) AbFE =4, hnh
RIGREDZ 90°C HAREF 18 /Mo AHI R MARAY) 2 50 ki IS B 1) . 20
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7% (Biotage :85% CHCl,, 14 % MeOH, 1% NH,0H) ZiAv 74 H&IE&5H - WHiE . Le/
MS & 'H NMR R BI AT BEA7AE — 288 . AN EE 1 =4 7 [ AH HPLC LATS 31 1 60 AR 1)
(R)-N-(2- FI4EJE -3,47 — BRALRE 27 — 35 ) ~4H-1" — & 208 [ & —5,3" - —3F [2. 2. 2]
SEd5E 1-2- [ (0. 02g,0. 05mmol, L% 14.05% ) o 'HNMR (500MHz, DMSO-D6) & ppm 9. 07 (s,
1H),8.43(s, 1H),8.17(dd, ] = 4.73,1.68Hz, 1H),7. 79(d, ] = 7. 32Hz, 2H), 7. 10(dd, ] =
7.32,4.88Hz, 1H) , 6. 79-6. 92 (m, 1H) , 3. 76-3. 97 (m, 4H) , 3. 51-3. 66 (m, 1H) , 2. 92-3. 09 (m,
2H) , 2. 59-2. 82 (m, 4H) , 1. 85-2. 03 (m, 2H) , 1. 53-1. 71 (m, 2H) , 1. 35-1. 49 (m, LH) . MS (LC/MS)
R.T. = 1.05 ;[M+H]" = 366. 1.

[1288]  Sijiifs] 288

[1289]  (R)-N-( & [d] »&Me: —2- 3% ) —4H-1" — E %R [ =BM: 5,37 — —3f [2.2. 2] =F

e 1-2- F#
[1290]
<0
HN
N
N

[1201] DI A 283 [d] »BMe —2- Ji

[1292]
N
L
0]

[1203]  FEZE AT I ERGOR P3N = (IH- PR -1- 55 ) FEfZ (500mg, 3. 10mmol) .
2- S KL 2K Wy (188mg, 1. 724mmol) & /K THF (20mL) o £E N, I [0l 3 FT 13 VR B Wi 2 /NI LA
SEIRIEE T LC/MS 58 Ak . R R %7 HAE Biotage Flash Collector b (A
30-80% EtOAc/ Tt (1200mL) Yeflit ) 4iAb5% B 42 LAAS 21 3 AR 5 T =4 2591 [d] =%
e —2— Ji& (200mg, 1. 5mmol, I % 87 % ). 'H NMR (400MHz, CDC1,) & ppm 6. 20 ( B Ep U,
2H) 7. 02-7. 11 (m, 1H) 7. 17-7. 22 (m, 1H) 7. 29 (d, J = 7.53Hz, 1H) 7. 36 (d, J = 7. 03Hz, 1H) .
MS (LC/MS)R. T. = 1.05 ; [M+H]" = 134. 96,

[1204]  ZDEE B 253 [d] »&M —2- JE R0 2k IR — FF IS

[1295]
—S 0
e
—S N

[1296] [ KJF [d] o& M —2- fiZ (200mg, 1. 491mmo1) 7E DMF (10mL) H (1) JE (%S ¥ i\
SEALET (20N, 149 1 L, 2. 98mmol) DATS RILR (LIRS . TE=WBFR G 15 408h. A
ik (2251 L, 3. 73mmol) LA BVRER (. EEIRTIHE RNVIREGY) 15 b, A
TN SE AL (20N, 149 1 L, 2. 98mmol) HFFHHE 10 7380, REBHMAMF L (22410 L,
3. 58mmol) o 12 738 f7 SR LA AR PTTE H K o PR S NVRA 4 2 /I o T8 ek il e B 18] 44,
DMF (2X 1mL) F1 H,0(2X ImL) Pk, EF 2 F 1458 30 70%p HAEMAE h e L S h i — 0 T4
AL LIS B AR B B P ) 2R [d] o —2- R AR 20Uk R — s (258. 5mg,
1.085mmol, & % 72.7 % ). 'H NMR(400MHz, CDCl,) & ppm 2. 70 (s,6H) 7. 24-7. 34 (m,
2H) 7. 45-7. 50 (m, 1H) 7. 66-7. 74 (m, 1H) » MS(LC/MS)R. T. = 1. 76, [M+H]" = 238. 96,
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[1207]  JPERC: (R)-N-(ZKFF [d] oZMe—2- 38 ) —4H-1" - A 2 [wZ Mg -5, 37 - —3f [2. 2. 2]
FAE 12— F&

[1208]  fEZEVEL A 10mL /M FEEAN (S)-3- (= BEF L) 273 -3- BE 3R (69. bmg,
0. 361mmo1) « DMF (2mL) « DIEA (0. 063mL, 0. 361mmo1) & Cs,CO,(235mg, 0. 722mmol) , ¥% # %&
ANZRFF [d] vZm -2 FE i AQ I 2R — FF 5 (86mg, 0. 361mmol) » 7F ZE PPk T3 TR A&
WL /NEF . ARJE LC/MS R BIEUG IR RHFE/R . F MeOH B VR-A 1) HL28 1 46 T HPLC 21k LA7S
BB ARSI TEA =Y (R) -N-( 253 [d] »%M —2- 55 ) —4H-1" - B HE [ vB M 5,3 - =
IR [2.2.2] % 4% 1-2- % (101. 5mg, 0. 323mmol, Y 2 90 % ). 'H NMR (400MHz, T4 fi —dﬁ)
& ppm 2. 07-2. 14 (m, 2H) 2. 20 (ddd, | = 8. 78,5. 27, 3. 26Hz, 2H) 2. 33-2. 45 (m, 1H) 2. 62 (d, ]
= 2. 26Hz, 1H) 3. 34-3. 47 (m, 3H) 3. 48-3. 58 (m, 1H) 3. 75-3. 88 (m, 2H) 4. 15 (d, J = 10. 54Hz,
1H) 4. 32(d, J = 10. 54Hz, 1H) 7. 13-7. 26 (m, 2H) 7. 41 (td, J = 3.70, 1. 63Hz, 1H) 9. 24 ( 5% &
I, 1H) o MS(LC/MS)R. T. = 0. 792, [M+H]" = 299. 17,

[1209] St 289

[1300]  (R)-N-(5—- &I [d] oZmp —2— JL ) -4H-1" — H 42 [ eZh —5,3" — —¥K [2. 2. 2]

SEE 1 -2- %
[1301]
Cl
- {TT
[%C

[1302] DR A :5- S 3F [d] »&Mk —2— JL —BRAC T 2 05 e — A g

[1303]
Cl N
\\[::::[: iy—1ﬂH2

[1304] 6] 5= SR I [d] s& M —2- % (700mg, 4. 15mmol) 78 DMF (5mL) 1 FRIER (o 559 7
A (20N, 4151 L, 8. 30mmol) DA R K (AR B fEEILBIFREGY) 156 bh. f£=
/mbn)\ AR (626 1L, 10. 38mmo1) Wﬁ%ﬁi’éﬁm EEWRBPEREY) 16 53580, R )5

IONESEALEN (20N, 208 1 L, 4. 16mmol) » 10 73805, B AL AL (6231 L,9. 97mmol) .
xélfﬂa@wﬁﬁ& E%fﬁﬁﬁ%fif@ Yy 2 /J\ o ﬁﬁﬂﬁﬁ%%lﬁlﬂ&ﬂ% DMF/

L. 5/J\H\TW%~£IJ?¥JZE|@WM’\JV F% 5—#*@%3‘4: [d] n&M: —2-JL— mﬁ]@uﬁﬂ& Eﬁ@a
(780mg, 2. 86mmo 1, Y% 68.9% ), H 2@ aimnf H+ F—» . 'H NMR(400MHz, DMSO-dy)
& ppm 2. 69 (s,6H)7.37(dd, J = 8.53,2. 26Hz, IH)7.66(d, J] = 9.03Hz, IH)7.75(d, ] =
1. 76Hz, 1H) . MS(LC/MS)R. T. = 1. 44 ; [M+H] = 272.9,

[1305]  ZPEE B : (R)-N-(5— S [d] »&Me —2- JL ) —4H-1" - E IR [ &M —5,3" - —3f
[2.2.2] 3kt ]-2- i

[1306]
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[ﬂjtgu:]@/ )
N
N

[1307]  FEZR I 10mL /M EEN (S)-3- (= BEFHE) 273 -3- B R Eh (106mg,
0. 550mmo1) + DMF (2mL) « DIEA (0. 096mL, 0. 550mmo1) /% Cs,C0, (358mg, 1. 100mmol) , #4554 N\
5— ST [d] »B M —2- HE —FiAR W AR — FEE (150mg, 0. 550mmol) o« £F iR Pt FE AT 1R
AL /NI o ARG LC/MS RS FRRHFE IS o FH MeOH Hi B¢ [ MV R4 H 48 il 46 11 HPLC 4k
A IS B AR T2 (R) -N- (5~ SR [d] oBMe —2- 3L ) —4H-1" - A Z4Z [ o&
e -5,3" — IR [2.2.2] SE4% 1-2- i (106. 5mg, 0. 3mmol, YL % 53. 0% ) . "HNMR (400MHz,
P Wi —dg) 6 ppm 2. 08-2. 30 (m, 3H) 2. 35-2. 48 (m, 1H) 2. 60-2. 73 (m, 1H) 3. 48 (qd, J = 7. 53,
7. 28Hz, 3H) 3. 54-3. 68 (m, 1H) 3. 79-4. 00 (m, 2H) 4. 18(d, ] = 10.54Hz, 1H)4.35(d, J =
10. 54Hz, 1H) 7. 19(dd, J = 8.53,2. 01Hz, 1H) 7. 30-7. 47 (m, 2H) 9. 10 ( % Hi, 1H) . MS(LC/
MS)R. T. = 1.56 ;[M+H] = 333. 13,

[1308]  SEjfs) 290

[1309]  (R)-N-(oZM:3f [4,5-b] MtmE —2- %E ) —4H-1"— i [ "B -5, 3" - —3F [2. 2. 2]
FhE 1-2- &

[1310]

N

’d

N
HN— |

N
N

(13111 DIRA 0T Ff [4,5-b] MLrE —2- %
[1312]
N

N
(L

[1313]  ZESE AT I EIRGOR 2N = (IH-BRME -1- 25 ) FERZ (500mg, 3. 10mmol) |
2- G IEMERE -3- B (171mg, 1. 551mmol) A2 JE7K THF (20mL) » 7E N, T [FIyE A 15 VR & 1 /)
o 2RJ5 LC/MS KB LR R e RFER . fER PR, HAx B e Hdt— DA i
FE T — A fd A

[1314]  MS(LC/MS)R. T. = 0. 235 ; [M+H]" = 136. 09,

[1315]  ZDEE B :nZM: I [4,5-b] MkiE —2— JE AR F 2k 2 — A 55

[1316]
—S O AN
=)

[1317] oK B PR A [ HLeB M I [4,5-b] MEBE —2- % (811mg, 6mmol) £ DMF (12mL) H

(I I\ NaOH (20N, 600 1 L, 12. 00mmo 1) LA BI4E €435, 76 3R 5 B2 15 738

SRE AN Bk sk (904 1 L, 15. 00mmol) DAS BRI, fEEIRMAR A 16 7380, 4R

Ja I\ NaOH (20N, 600 1 L, 12. 00mmo1) H k& fidt 10 738 LA RIS 2L AW B A

WU E (900 1 L, 14. 40mmol) , 1 /NI Ji5 3 B0 [l (R UT0E tH R LTS 2140 80 % 63, M
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MeOH iR VR &5 4 B2 i £ 7 HPLC 24k LAAS 31 5 0[] AR 1 4007 1) =@ M 3F (4, 5-b] ik
WE —2- B R RS — S (35mg, 0. 146mmol, 3 2. 4% ). 'H NMR (400MHz, CDC1,)
& ppm 2. 71 (s,6H) 7. 22(dd, J = 8. 03,5. 02Hz, 1H) 7. 72(dd, J = 8. 03, 1. 25Hz, 1H) 8. 49 (dd,
J=5.02,1.51Hz, 1H) . MS(LC/MS)R. T. = 1. 358 ;[M+H] = 240. 04,

[1318] R C: (R)-N-( "B Jf: [4,5-b] EwE —2- 3k ) —4H-1" - F 2 [ *&mg -5,3" - —

M2, 2. 2] g ]-2- %
[1319]
N

e

N
HN— |

N
N

[1320]  7E=LF 10mL /M EEN (S)-3-(REFE) BT -3- FE K (8. 53mg,
0. 044mmo1) . DMF (2mL) \DIEA (7. 74 u L, 0. 04mmo1) & Cs,C0,(28. 9mg, 0. 089mmo1l) , BEH LA
wBI I [4,5-b] e —2- F T ARAC B R — S (10. 6mg, 0. 044mmol) » 7E == HHE T 15
TRV 1 /. LC/MS FRIHARAG OB 58 4B . H MeOH #a0R e NVVR-& ) HL 42 il 48 1t HPLC
AL USR] A [ ACR T (R) -N- (&M IE [4,5-b] HbRE —2- 25 ) ~4H-1" - E A4
[ oZM: 5,3 — 3 [2.2.2] 4% 1-2- % (13mg, 0. 038mmol, #5786 % ) » "HNMR (400MHz,
P —dg) 8 ppm 1.54-1.60 (m, 1H) 1. 71-1. 77 (m, 2H) 2. 16-2. 24 (m, 1H) 2. 77-2. 82 (m,
2H)2.89(t, J = 7.91Hz,4H) 3. 13-3. 25(m, 2H) 3. 90(d, J = 10.29Hz,1H) 4. 22(d, J =
10. 29Hz, 1H) 7. 13(dd, J = 8. 03,5. 02Hz, 1H) 7. 70(dd, J = 7. 91, 1. 13Hz, 1H) 8. 27(dd, J =
5.14, 1. 13Hz, 1H)9. 11 ( 58U, 1H) . MS(LC/MS)R. T. = 0. 443 ; [M+H]" = 300. 16,

[1321]  SZjfsl] 291

[1322]  (2R)-N-(6,8- — AL — bk —3— 35 ) —4” H- 02 [4- A e FF [2. 2. 2] 4% -2,
5" —[1,3] o&M ]-27 - Ji

[1323]

HN—\
o— N /
[fjw

[1324] IR A .6 FIE MM —3- i
[1325]

H,N X

N
[1326] TEMRIGIEZ W 2,2- RV H LR FES (1. 1g,6. 82mmol) 7EFEE (8mL) H 1K)
VR 25 N AR 2R FE i (0. 788g, 6. 50mmol) » AR5 e N Bt B T P i g b
HAE 70 CHEFE 16 /NEF, ARG HCH BB H1. WlR B 2245 R M4 4y, HAEPRBEIE K FH A i %
WINEIBEER (5mL) o BidE R MVIREY) 72 DI AR B FE T UOKE, FZK (50mL)
B, HHESEAE (LON) 2218 F1 2 pH = 100 24 [ N 1R S W38 itk It T R G UTED) o
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PEILZDTIED) KV BB UG B K O ACIR ) 6 FRELSPIEI 3~ % (0. 65g,63% )
"H NMR (400MHz , DMSO-dg) 8 ppm 8. 73 (s, 1H) , 7. 69 (d, ] = 8. 28Hz, 1H) , 7. 29 (s, 1H) , 7. 00 (d,
J = 8.28Hz, 1H),5. 81 (s, 1H), 2. 40 (s, 3H) » MS(LC/MS)R. T. = 1. 37 ; [M+H]" = 159. 10,
[1327]  JDHR B :3- b2k —6- 2L 57 Mk

[1328]

Ss_N

v AN

I
N .~

[1320]  FEMABRHRFEM) 1,17 — B ks — [ mbmg -2 (1H) - fd ] (220mg, 0. 948mmo1) 7E — 5
Ft (10mL) HEIEE P NN 6— B Sk —3- Jig (125mg, 0. 790mmol) « ¥R NIREGWE T
T AR HAE 40°CHiRE 18 /NI, S8 5 H sy h U HAE1 2 BT o 4G 1R &)
HARER G (6-30% LR ARG / Ot ) 2t i LS B2 B G AR 1 3- S
B —6— P SFMEEL (75mg, 0. 375mmol, § % 47. 4% ) » 'H NMR (400MHz, CDC1,) & ppm 9. 03 (s,
1H),7.88(d, J] = 8.24Hz,1H),7.56 (s, 1H),7.46(dd, ] = 8.24,1.53Hz,1H),7. 39 (s,
1H) 2. 57 (s,3H) » MS(LC/MS)R. T. = 1. 92 ;[M+H]" = 201. 13,

[1330]  PERC : (R) -N-(6- I pndEmk —3- 2 ) —4H-1" - %R [o%&M: -5, 37— —3f [2. 2. 2]
FhE 12— &

[1331]

\ 4
AT

[1332] | (S)-3-( ) 75 -3- L —#h b (65. 8mg, 0. 285mmol) 7E N, N- —
36 AR R i (6mL) PP VP N = 2% (0. 090mL, 0. 63mmol) & 3— S &3k —6-
SR (57mg, 0. 285mmo1) o 4R J5 K VR BV E T TN iy 7 HLAE 70°CHidk 2 /B 30
SR ARIGIAN, N = Z R NEMK —EHZ (0. 177mL, 1. 14mmol) , HAE 85 CHiF-R AW 16
NI WRGEIR S H ARG (0-40% [9 & | BIEE @ S84k 1/ &4 ) difk, B
28 AR il £ 1 HPLC (0-40 % TFA- FEE — 7K ) 4tk ¥ 7= W% 5 MeOH (3 X 10mL) £ UCT
Clean—up CHQAX15M25 f& & ik H Ik 4 L1 248 € SR U =4 (S)-1-((3- R & &
W -3-5) FEE) -3- (6 FIFE FmEmbk —3- 3% ) K. 'H NMR (400MHz, MeOD) 8 ppm9. 11 (s, 1H),
8.02(d, J = 8.53Hz, IH),7.80(s, 1H),7.74(s, 1H),7.47(d, ] = 8. 53Hz, 1H) ,4.47(d, ] =
10. 54Hz, 1H) , 4. 31 (d, ] = 10. 54Hz, 1H) ,4. 10(d, ] = 14. 81Hz, 1H),3.92(d, ] = 14. 81Hz,
1H),3.53-3. 71 (m, 2H) , 3. 27-3. 51 (m, 3H) , 2. 84 ( %% W, 1H), 2. 55 (s, 3H) , 2. 48 (m, 1H) ,
2. 10-2. 30 (m, 3H) » MS(LC/MS)R. T. = 1. 24 ; [M+H]" = 323. 2,

[1333]  SEjfs) 292

[1334]  (R)-N-(6- yR 7 MWk —3— 2 ) —4H-1" - & A4 8 [ wB M -5,3" — —3f [2.2.2] =
ft 1-2- Ji%

[1335]
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\/
[Nﬂjo\ 3

[1336] LR A N-(4- JIERE ) -2,2- — 2 IL LK

[1337]
NH -
PR RS
o H
r Br

[1338] 1) 2,2~ " ZHIEW A LM PN (3. 35¢,20. T8mmol) 7EFREE (10mL) ¥R
A (- 125 ) FHEEE IR ER (2. 359¢, 10. 39mmol) K FEEAH (2. 376mL, 10. 39mmol) » fE
TOCIMAGRIHIE S 1. 5 /N, FIRGAFTS s AR &) . 22l (100% LR LR ) 4iALhk
WY U B AR R Y (2. 04g,62% ) o "HNMR (400MHz, CDC1,) 8 ppm 7.47 (2H, d, J =
8.56Hz),7.23(2H, d, ] = 8.06Hz),6. 76 (1H, B FLU& ), 5. 31 (1H, 55 FLU& ), 4. 94 (1H, % B
I ), 4. 45 (2H, B #L0 ), 3. 47-3. 77 (41, m) , L. 26 (BH, t, J = 7. 05Hz) » LOMS:R. T. = 2. 12 ;
[M+2]" = 317. 2,

[1339] DU B :6- SLAMENk —3- %

[1340]
Br AN NH2
o

[1341]  7F 40°C N N-(4- JETE ) -2, 2- — 2 FE 2K (1. 53g, 4. 85mmol) 7EREER (4mlL,
95-98% ) H I 14 /i FH M NaOH H RV A48 pH 7 HyEid iR .. Sk
WA (20-55% LR LM / Okt ) 4R Y. W4a T B8 7 LAAS BIAE S (i 4 (0. 434g,
40% ). LCMS:R.T. = 1.62 ;[M+2]" = 225. 1.

[1342] IR C .6- R —3— A EU I T ndsnk

[1343]
S

Br N N‘fﬁ;
Ty

[1344] R 1, - B pidE — [ otbie -2 (1H) - & ] (0. 251g, 1. 080mmo1) 7E — & ke
(RIS NN 6— RSk —3— iz (0. 241g, 1. 080mmol) o 7EZ IR FEIE I 3 /IS LC/MS
YT =), Stk (0-10% MR OHE - Okt ) b iis g LIS R
AR 6- VR —3— Fh A L Sk (0. 1g,0. 377mmol, THE 35% ). R.T. = 2.54 ;[M+H] =
267. 04,
[1345]  JDEED : (R) -N-(6- yR Mk —3- J& ) —4H-1" - B [ w&: 5,37 - I [2. 2. 2]
FhE 12— &
[1346]
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N—

"W/
s Q
zf]u e Br

[1347] |1 ()-3-(BEFE ) 473 -3- g th (0.086g,0. 377mmol) 7E N, N- —
PR PR e (15mL) A VW P BN Cs,C0, (0. 307g, 0. 943mmol) J% 6- IR —3- SFhi It 57
Wk (0. 1g,0. 377Tmmol) » 7EZEBEFIREW 30 208h. ARG MAN, N - 5 N —
fi (0.176mL, 1. 132mmol) , HFFEHEER G 18 /M. W4HIR- S B ARt il: (5-25%
[9.5 1 0.5 FEE | S8 1- AT 24k LIS 313 A AR 1) (R) -N-(6- VR 5
Wbk —3— 3L ) —4H-1"— B L2 [ sBME -5, 37— —3F [2. 2. 2] 48 1-2- i (0. 054g, 0. 135mmol,
% 36% ). 'H NMR (400MHz, MeOD) & ppm9. 04 (1H, s) , 7. 80-8. 05 (2H, m) , 7. 55 (1H, dd, ] =
8.81, 1. 76Hz) ,7. 37 (1H, S BEU& ), 4. 10 (1H, d, J = 10. 58Hz), 3. 87 (1H, d, J = 10. 83Hz),
3.68-3. 77 (1H,m) , 3. 56-3. 67 (1H,m) , 3. 29-3. 49 (4H,m) , 2. 45 (1H, HF §LU& ), 2. 28-2. 41 (1H,
m), 1. 86-2. 15(3H, m) » LOMS :R. T. = 1.76 ;[M+]" = 387. 21,

[1348]  SLjfs) 293

[1349]  (R)-N-(7— R 3 ME Wbk —3— & ) —4H-1" - A 2% 0% [ »& M 5,37 - 3 [2.2.2] ¥

L 1-2— 1%
N—
HN
D

[1350]
[1351]  JBIRA N-(3-JRFHE ) -2,2- 5Ok

[1352]
NH
\/OW)J\N Br
©

[1353] i) 2,2- R IE WA LR NG (5. 042¢,31. 3mmol) fEFEE (15mL) H AW+ N
AN (3—RFER) W Eh (3. 62¢g, 15. 64mmol) & FEE4N (3. 58mL, 15. 64mmol) « £F 70°C
IAGRMIR AW 1.5 /NN, HIRZEFT A IR Y. SRR (100% LR LHE ) 4ifk
TR WG T EAR 7 AR R ARG R HIRY) (2. 5g,51% ) LOMS :R. T. = 2. 11 ;[M+2]"
= 317.06.

[1354]  JDIR B .7- IR MK —3— ik [ 5 IR N —3- iz

[1355]
Br
XN NH,
~N
Br l _N

[1356]  7F 40°CHNH N-(3- JAER ) -2,2- — 258 IL 2K (2. 5g,7.93mmol) ZEWEEE (5mL,

95-98% ) KV 54 /pIt. B 1OM NaOH /KW P ARG A pH 7 HyEid ris iR B

ZREIR AR (FeJah 20-55% LR OME / Ok M 100% LR LHE ) 24k B . W4a1H
233
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SUBEREEEIREY IR AR A (1. 0g,57% ) o LCMS :R. T. = 1. 56 ;[M+2] = 225. 1,
BEYWEEHT I 2.,
[1357] DI C .7T- IR —3— FhiFIE MMk A 6 VR —3— S0 F 3% bk

[1358]
S Br
N N N/
AN
Br =N =N

[1359]  FEZE M 1,17 - dE = [ nkwe -2 (1H) - fd ] (1. 145g,4. 93mmol) 7E — 5 7 H¢
RSP IR B D3R B 1) 7- IR Wk -3- i 5 JR T MMk —3- JZ R &4 (1. 0g,
4.5mmol) o 7EZ VI I 18 /NN LCMS KB E R 1. SR it (0-5% &
M OlE - Ot ) A S ERW . A58 — W8 43 HAE L2 rh ik 4 LAAS 21 0 6 [ AR 1)
T— 98 —3— SRS L R (0. 27¢,0. 377mmol, YK 22% ) . 'H NMR (400MHz, i ) & ppm
9.19(1H,s),8. 41 (1H,s) , 7. 86-8. 02 (2H,m) , 7. 76 (1H,s) » R.T. = 4. 28 ; [M+H]" = 267. 04.
EHEE sy AT R bk g DUAS B i e AR I 5 VR -3 e U ek (0. 25¢,
0. 377mmo 1, 5% 21% ) o "H NMR (400MHz, Pl ) & ppm 9. 24 (1H, s),8. 23 (1H, d) , 8. 15 (1H,
d),7.81(1H, s),7.64 (1H, t) » LOMS :R. T. = 4.61 ;[M+H]" = 267. 04.

[1360]  DERD : (R) -N-(7- JR FMEmk -3~ J& ) —4H-1" - B AR [ oZ M 5,37 - —3f [2. 2. 2]

ot 1-2- i
N=—
HN
A

[1361]

[1362]  |i] (S)-3-( @AM ) 473 -3- i g th (0. 207g,0.905mmol) 7E N, N- —
2L A Jiz (20mL) A I T N Cs,C0, (0. 737g, 2. 263mmol) fe 7— ¥R —3— St fiml B 2
SEEERE (0. 24g,0.905mmol) o £E F B PR B 30 43 Bh. ARSE AN, N - — S5 AE bk
TERE (0. 423mL, 2. 72mmo ) , HAE SR BEFIR A 18 /It RS0 & H A RE R (B
AEH 5-15% [9 ¢ 1 g | A8 ]/ LR LBR4itk . IR 45 AT 2408 4y HAEH 5-15%
[9.5 ¢ 0.5 FlE | A5 ]/ R Ol — DA DA BB A AR (R) -N-(7T- 1R 5%
Wk —3— 28 ) —4H-1" — A 292 [oZ e —5, 3”— —FF [2. 2. 2] 4% 1-2- i (0. 061g, 0. 156mmol,
% 17% ) "H NMR (400MHz,MeOD) & ppm 8. 96 (1H, s),8. 12(1H,s),7. 66 (2H, s) , 7. 32 (1H,
s),4.01(1H, d),3. 73(1H, d), 3. 35-3. 42 (1H, m) , 3. 22-3. 29 (1H, m) , 2. 84-3. 17 (4H, m),
2.13-2.35(2H, m) , 1. 62-1. 96 (3H, m) » LCMS :R. T. = 1. 76 ;[M+]" = 387. 21,

[1363]  SLjfsl] 294

[1364]  (R)-N-(5— ¥ S bk —3— & ) —4H-1" - A 298 [ =& M —5,3" — —3f [2.2.2] ¢
ft 1-2- Ji%

[1365]

w
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N=—
HN \ /
75 -
ZCN s Br

[1366] i) (S)-3-(ZIEAE ) Z5 738 —3- | e Eh (0.207g,0. 905mmol) 7 N, N- —
PR 5L PR i (20mL) HP R VP DN Cs,C0, (0. 737¢, 2. 263mmol) f% 5- ¥R —3— SHhi Jl =
Wk (0. 24g,0. 905mmol) » 7E 2 LB PR 30 2080 ARJFIIAN, N - R NEKR
Y% (0. 423mL, 2. 72mmol) , HAE SR BHR G 18 /M. RAGIRGY) H AR (il vk
(5-15% [9.5 © 0.5 FIfE : S ]- SR OWE) 2ifb. WA 248 HAFH 5-15%
[9.5 ¢ 0.5 FEE : SAEAE ]/ LR L lRdE— D 4lifk L4323 6 B AR 1) (R) -N-(5- ¥R
SEE W -3- FE ) —4H-1"7 - A AR [ oL M 5,37 — — FF [2.2.2] 9 & 1-2- % (0. 248g,
0. 634mmol, % 70% ) . "H NMR (400MHz,MeOD) & ppm 8. 99 (1H,s),7.91 (2H, dd) , 7. 55 (1H,
BB U ), 7. 28 (1H, t),3.96 (1H, d),3.65(1H, d),3. 17-3. 26 (11, m), 3. 03-3. 13 (1H, m) ,
2.70-2.99 (4H, m) , 2. 03-2. 30 (2H, m) , 1. 47-1. 87 (3H, m) » LCMS:R. T. = 1.69 ;[M+2]" =
389. 21,
[1367]  SCjtEfe) 295
[1368]  (2R)-N-(6,8—- —FIZEL — FrEmk —3- 3L ) -4’ H- 42 [4- &4« —3F [2. 2. 2] ¥4t -2,
5 —-[1,3] aBM: ]-27 - Ji&
[1369]

Me

HN
O’ﬁ& ‘N 7 Me
[fj'//“

[1370] LGB A .6,8— — FIEL S0k —3- fi%
[1371]
Me

N % Me

[1372]  TEMERE M 2,2- 8BV LT ES (1. 58,9. 3mmol) 76 FEE (4. 9ml) Hh
PSP ERMA (2,4- ZHERE) FhZ (1. 2g,8. 9mmol) o R4 R NFIEE T 10
s R BAE T0°CHERE 16 /N, ARG VA E1 B b R4 R 4L 7y o AEIRBEE S B IR
(19. 7TmL) MK IR BBHE 72 /N SRS E T koK, K (50mL) R,
HASSEAE (10N) 2218 TS pH = 10, 24 N IR A WA A PER , s Etie . J&
SHZUTEY, FlKBEg HT 5 LIS 21 6, 8- — AL ek —3- fi% (1. 37g, 7. 95mmo1,90% ) .
"HNMR (400MHz, MeOD) & ppm 8. 82 (s, 1H),7. 17 (s, IH),6.90 (s, 1H) ,6. 72 (s, 1H) , 2. 61 (s,
3H), 2. 37 (s, 3H) » MS(LC/MS)R. T. = 0. 77 ;[M+H]" = 173. 15,

[1373]  JPIR B :3- FhiE I -6, 8- — 5L F itk

[1374]
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N Me
[1375]  FERRERIE A ) 1, 17 — S i3 — [ ntbwe -2 (1H) - MW ] (1. 35g,5. 8mmol) 7E — 5
ft (19mL) R NN 6,8— Lk -3- Jiz (1g,5. 8mmol) « 4 K NVIREGY)E T
TGS th ELAE 40 CHERE 18 /NI, SRS VAH1, ik 45, HAREI iy (10-35% LR 4
s / Ot ) 2 A k4 ot A4S 218 ] AR 1) 3— et i3k -6, 8— — FI I &bk (93. Tmg,
0. 437mmo1,8 % )« 'H NMR (400MHz, CDC1,) & ppm 9. 20 (s, IH) ,7. 36-7. 44 (m, 2H) , 7. 23 (s,
1H),2.75(s, 3H) ,2.51 (s, 3H) » MS(LC/MS)R. T. = 2.03 ;[M+H]" = 215. 1,
[1376]  3LHE C: (2R) -N- (6,8 — FIJE — Fmisipk —3- 35 ) -4  H- i8 [4- B2« —3F [2.2. 2] =¢
ft —-2,5" —[1,3] o&M: 1-27 - JiZ
[1377]

Me

o~ }\1 % Me
AT

[1378] [ (S)-3-(&EFE) 73 -3- BE 2L (99mg, 0. 43mmol) 7E N, N- —FHIZ
AR (1. 4mL) P IS NN = 2 (0. 18mL, 1. 3mmol) Kz 3— Shnifs 5 —6,8- — %
SR (93mg, 0. 43mmol) o AR VR BT CE T UM v BLAE 70°CHiHE 2 /N 30 43
B ARIGMAN, N = Z RN ERK — W% (0. 27mL, 1. Tmmol) , HAE 85 CHiHIR G4 16 /)
o WRAERA Y B AR ks (0-40% [9 ¢ 1 B : S 4bE: 1/ &) dith, B4
JAH il £ 7t HPLC (0-40 % [0. 1% TFA]- FIEE — 7K ) 2difk LIS 3 3 Gl AR =90 SR #h
B (2R) -N-(6, 8- . FIJE - Spmnk —3- 2% ) —4” H- 1R [4- &% —3F [2. 2. 2] =F4¢ -2,
5 —[1,3] o& M 1-2° - fiZ (24mg,0. 053mmol, W % 12 % ). 'H NMR (400MHz, MeOD) & ppm
9.29(s, 1H) ,7.54(s, IH),7. 43(s, 1H) , 7. 34 (s, IH) ,4. 38(d, ] = 11.04Hz, 1H),4.17(d, J
= 11.04Hz, 1H),3. 94-4. 10 (m, IH) , 3. 86 (dd, ] = 15.06,2. 26Hz, 1H) , 3. 51-3. 67 (m, 1H),
3.37-3.51 (m, 3H) , 2. 77 (s, 3H) , 2. 73(d, J = 3. 51Hz, IH) , 2. 48-2. 57 (m, 3H) , 2. 30-2. 46 (m,
1H) , 1. 94-2. 28 (m, 3H) » MS(LC/MS)R. T. = 0. 90 ; [M+H] " = 337. 38,

[1379]  AAUREA N FL N AZBEME B2, A A AR s & s, He vl £
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AEBRHIPE 1), N 1% 225 BT B BRI B R A T E A SERE 1], K] 1A BRI B SR A 1 2540 2 SCR
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