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The disclosure provides compounds of formula I, including their salts, as well as compositions and
methods of using the compounds. The compounds are ligands for the nicotinic o7 receptor and may be useful
for the treatment of various disorders of the central nervous system, especially affective and
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The disclosure provides compounds of formula I, including their salts, as
well as compositions and methods of using the compounds. The compounds
are ligands for the nicotinic a7 receptor and may be useful for the treatment

of various disorders of the central nervous system, especially affective and

neurodegenerative disorders.
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RFEBFTLHOZEFTHELIZIRZIEBAGES - 20
@éﬁﬁ%i@%&&mhi’@%wuﬂﬁi‘ﬁ@‘

BAKBURRBE IR BE BRARER - 45
AR L BB RS LB R B (%R L H

BRHBBIRAKB (B XAB)AEAR ALY - o 2
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B, + Remington's Pharmaceutical Sciences, Mack Publishing
Company, Easton, PA > %178k » 1985 -
BeaihadtAETEAAGR  EEBERMAA] mg
21000 mgE MR Ry abht  BEXI-—EFTHAI
mg * 10 mg ~ 100 mg ~ 250 mg ~ 500 mgk 1000 mg - H 4
EHATBEANABREAERIZBAEA AN ER
HE AN - Li@¥ A025-1000F L /E 4 -
RBEREOHBYABMEELREARN - —KRMFT > REA
A AE1-100 mg/mLz BB EHRBARN - BlEX %7
#) 1 mg/mL ~ 10 mg/mL ~ 25 mg/mL ~ 50 mg/mL & 100
mg/mL- R BERMBEFHELANABREMERAZIZRE
Bz B BN - LB ¥ A1-100 mg/mL -
ABEHEEMAEBLRERR BORFEH D ER

o —mT LEFERABRLAKRAZIRARLERR

Mo HABERYBEABEAELAATHRELL00 mge — &M

Tt o BUuEERLILADAEFEHETEBRILSY - A

Mo BRLEFERGBEGHASEE L HEER
567 X )

'H-NMR # 3 1% % Bruker 500 MHz + 400 MHz# 300 MHz
HELETALCERBH LA O T AR (8=0.0)%ppm(3)
BRE A ABGAERRTRT BREZERA > FTA
LC/MS 4 # 4% 4 Shimadzu4k % L # A Phenomenex-Luna
4.6x50 mm S 10 48 & 42 3% A4 mL/minx A& # A M F &/
K # E[0-100% > 3 min; # 4% A4 min]¥ 20.1% TFA
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# 4T AUV B % & 5220 nm > % # B Gemini CI8
4.6x50 mm Spi¥ A8 F 44K A S mL/minz A% # B 10 mM2
B 4% T B5 /K #h B [5-95% > 3 min > 4 4 85 Bl A4 min]it 47
BUVRAA B AH220 nm(FB 8 FE#) RIESHRSA -
éﬁd%&?}‘eﬁﬁ%%?ﬂow%ﬁ.ﬁeﬁ%\%01%5_%6@&
(TFA)x ¥ 82 -k 4% B B # A Shimadzu® % & 82 & % & B #
% % 4% M XTERRA 30x100 mm S5% # # 40 mL/miniA & F

12 minxz # & # 47 -

741
N-(H H[d] Kok -2-R)-4H-1'- § 4 [ F od-5,3'- # £ [2.2.2]
P A ]-2-

HN—G D
A5

B EEA I N-(KFHF[d]Zotk-2-K)-"H-of o[- 55 1£ 52 85 sz

f\N_gH\ j@

® A L B (300 mL) F = X 5 [d]E = -2-8 (20 g v 133
mmol) ¥ 7 #u 1,1'-%1 #% & = =k ¢ (30.8 g 173 mmol) - &
SOC FTHRHERE24DH - AW RBEETBABELKRALRA
LR (2x50 mL) # - A A Z R B (A0C)FP &£ B % & 5 k2
AN B e B M N-(R 5 [d)E ok -2- 4 )-"H-ok ok -1-28 X 52 &
(289 g 11l mmo)E AL E it — S bz B AT AEAE
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AnT—5 8T -
B BB ¢ (3-((3- K A[d] B k-2-R G IRE) P R)-3- 5 K-1-4%
RAEE[2.2.2]F-1-£)= LAY

OH y H
YA N\( Y Z >
| S S
BHy"

G AN,N-= ¥ A& ¢ & B (100 mL) ¥ 2 N-(K 5 [d] & & -2-
2 )-"H-vk ok -1-% /X % 8 B (9.2 g 35 mmol) ¥ & v AR K
Swain C.J.Z A * J. Med. Chem., 35:1019-1031 (1992)& &
2 (3-(BAFTRA)3I-BmA-1-AER[222]F-1-45)= &
16 # (6.0 g 35 mmol) > £ 65C F## R B IS5 « &40
BEREGERBEUEHEAY B HEBEMGS0-1000T 8 T
B /T ok )shibdm 4 H A 43 B % — 3 (spot)/ & Ay > & TLC
R A A LSHAERBABOUFHEIRGENRARZ
G-(3-% #[d]Eak-2-AFHBHEA)FT A)3-2A-1-EER
[2.2.2]% -1- & )= & # 1t 4 (10.6 g - 29.1 mmol > & %
83%) - '"H NMR (500 MHz, DMSO-ds) & ppm 11.88 (s, 1 H),
10.30 (s, 1 H), 7.94 (d, J=7.63 Hz, 1 H), 7.55-7.74 (m, 1 H), 7.37-
7.53 (m, J=7.32, 7.32 Hz, 1 H), 7.16-7.37 (m, J=7.63, 7.63 Hz, 1
H), 5.39 (s, 1 H), 3.85 (d, 2 H), 2.65-3.08 (m, 6 H), 1.99-2.22 (m,
1 H), 1.79-1.97 (m, 2 H), 1.66-1.79 (m, 1 H), 1.08-1.63 (m, 4
H) - MS (LC/MS) R.T.=3.40 ; [M+H]'=363.1 °
# BC - (2-(KRH[d] % 4-2- R)-4H-1'- g5 & 4 [ & o -

5,3-##3[2.22]F £]-1-K)=Z A HIEY
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@ A N,N-= F & F &8 % (100 mL) ¥ = (3-((3- % # [d]&
o -2-BBRA)T A)3- A1 A EBE222]F-1-4)=
S 716 (10.6 g> 29.1 mmol) ¥ FH wN,N'-— & & & 2 &t =
F R (11.4 mL > 72.8 mmol) » £70°C F % R B4 o% - 2
HBREXIFERAGBY - S E LK CTEQRO mLYA AR

TRARRERFR -BEBBALRADHE N> KT E (2510
mL)Ze# - £ AZHRBGBOC)F £ R BB UEE 28 86H
R Z(2-(RHF[d]E ok -2- K B2 & )-4H-1"-4% & 32 [ o -5,3'-

RE[222]F K]-1'-K)= A M1t 4 (6.83 g > 20.8 mmol >
& #72%) - 'H NMR (500 MHz, DMSO-dg) & ppm 9.09 (br.
s., 1 H) 7.81 (d, J=7.63 Hz, 1 H) 7.63 (d, J=7.93 Hz, 1 H)
7.30-7.40 (m, 1 H) 7.15-7.24 (m, 1 H) 3.88 (d, J=10.38 Hz,
1 H) 3.77 (d, /=10.38 Hz, 1 H) 3.25-3.37 (m, 1 H) 3.17 (dd,
J=14.95, 1.83 Hz, 1 H) 2.99-3.10 (m, 1 H) 2.79-2.98 (m, 3
H) 2.27 (br. s., 1 H) 1.98-2.11 (m, 1 H) 1.71-1.88 (m, 3 H)
1.45 (br. s., 3 H) « MS (LC/MS) R.T.=2.44 ; [M+H-
BH;]"=315.1 »

ZED CN-(RHF[d] o ok-2-R)-4H-1"- £ 2 $E [ 5 o4 -5, 3'- 4
F[2.2.2]F4]-2-%
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G A & E (9 mL)¥ 2 (2-(K 3 [d] =& = -2-% B¢ & )-4H-1'-
b A M [Bok-5,3 -4 [2.2.2]F K]-1-K)= &ML (6.6 g
20.1 mmol)¥ # #w3 M HCI(50.3 mL> 151 mmol) - & % &

B RMEANE - BTLC(FRB)FARMB T R AR ° Ao
LB LB BEME B AKE - Al NARALATHAKRE - A
LB LA (2x150 mLYEX R A Y - SHAKRY - ARBE R

BELAATTREEUBRINEGERK - G R T o
b E LB LEE(RO ML) B E R TAKIELSBEXFTE
2 a6 H Rk 2 sl % N-(E H [d]E - -2-4)-4H-1"- R 2
YE [% ok -5,3'-4 38 [2.2.2]F #1-2-# (5.13 g .16.3 mmol >
% %81%) - 'H NMR (500 MHz, DMSO-ds) 8 ppm 9.02 (br.
s., 1 H) 7.79 (d, J=7.02 Hz, 1 H) 7.62 (d, J=7.63 Hz, 1 H)
7.29-7.38 (m, 1 H) 7.15-7.22 (m, 1 H) 3.90 (d, J=10.07 Hz,
1 H) 3.65 (d, J=10.07 Hz, 1 H) 2.98-3.10 (m, 2 H) 2.73-2.88
(m, 2 H) 2.67 (t, J=7.78 Hz, 2 H) 2.07 (br. s., 1 H) 1.93 (br. s.,
1 H) 1.42-1.67 (m, 3 H) - MS (LC/MS) R.T.=1.15 ;
[M+H]"=315.3 -

#] A Chiralpak AD-H(3%x25 cm > 5 uM)%& 4 A & CO,/(¥
& /ACN/DEA=70/30/0.1(v/v/v))=77/23%4 &% 2 # & 18 » & #
B B M c AEBRALA3000M. AAZFTREM T B EF
LA aeHk o B —MEEEREZEB(S-N-(XH[d]E
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d-2-K )-4H-1'- 8 3 85 [B 2 -53"-4 B [2.2.2] F &£ ]-2- B
(1.45 g > 4.61 mmol > & %£29.4%) - (la; S-E# 4 ) : 'H
NMR (400 MHz, DMSO-ds) § ppm 9.03 (br. s., 1 H) 7.78 (d,
J=7.05 Hz, 1 H) 7.61 (d, J=7.55 Hz, 1 H) 7.27-7.37 (m, 1
H) 7.11-7.23 (m, 1 H) 3.89 (d, J=10.07 Hz, 1 H) 3.64 (d,
J=10.07 Hz, 1 H) 2.96-3.09 (m, 2 H) 2.71-2.88 (m, 2 H)
2.66 (t, J=7.81 Hz, 2 H) 2.02-2.11 (m, 1 H) 1.85-1.97 (m, 1
H) 1.41-1.65 (m, 3 H) » MS (LC/MS) R.T.=1.15 ; [M+H]"=315.3 -
B &M (1.23 mg/mL > DMSO)=+5.20° - % = {8 % % (R)-N-
(R F [d] "% =& -2- 5 )-4H-1"- 5 2 48 [*8 =& -5,3'- 4 38 [2.2.2] %
¥ ]-2-A (1.21 g 3.85 mmol » & %£24.5%) - (1b; R-£ #
#): "H NMR (500 MHz, DMSO-d¢) 6 ppm 9.02 (br. s., 1 H)
7.79 (d, J=7.32 Hz, 1 H) 7.62 (d, J=7.63 Hz, 1 H) 7.33 (4,
J=7.63 Hz, 1 H) 7.18 (t, J=7.48 Hz, 1 H) 3.90 (d, J=10.07 Hz,
1 H) 3.65 (d, J=10.07 Hz, 1 H) 2.98-3.10 (m, 2 H) 2.73-2.87
(m, 2 H) 2.67 (t, J=7.63 Hz, 2 H) 2.08 (br. s., 1 H) 1.93 (br. s.,
1 H) 1.42-1.67 (m, 3 H) - MS (LC/MS) R.T.=1.15 ;
[M+H]"=315.3 ; # # 4 (3.9 mg/mL > DMSO)=-3.92° -
EFH2
N-(5-7 K F ot F£[5,4-b]atog-2-£)-4H-1'- £ 3% $Z [ & o4 -
5,3-4EE[2.2.2] F4]-2- %

e T
A7~
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BHEA 5o F B R ek 5, 4-b] -2

N—"X
HZN_</$INj\o/
AEREBAEAREHS  FARBIRREF X500 mL= 8
iR P 0 A8 (100 mL)B £ Kks P A - G RERSE
M b A Ao BR B BE 47 (40 g 412 mmol) & 6-F f A ot o® -3-8%
(6.2 g>49.9 mmol)- A XK-BAE FAHRELERERE
EP<0C « B2 BHFULEFHREBE<OC X R FEFH I
#(8 mL 156 mmol)# Z # (30.0 mL)¥ & & - F & # M
B A ERE  BHERLSLHWEAERKEERWHRETER
"o KB AMAKQGBO mLYE b P wskREHEET -
MELABERLLLAY HBAEAECGEHEVNAD ERERIRK
$ > A EAMWMSO mLZ & - BB RAEMHWEST » LR
B H@E LAk PAHaspzAERLAREALAIL
kP o EpH 8- WA K B L BY  BMAEBBE lli’f‘?-*?‘%?
kB LIGF RS gl E - B FEMAO mL)Y AL K%A
W E RG] B &K ZS5-F /K E 4 H[5,4-b]w g -2-
B (3 g 16.55 mmol > & %£33.1%) - 'H NMR (300 MHz,
DMSO-dg) & ppm 7.60 (1 H, d, J=8.42 Hz), 7.41 (2 H, s),
6.67 (1 H, d, J=8.78 Hz), 3.81 (3 H, s) °
# BB (3-#R-3-((3-(5- F AR EAH[54-b]wu7-2-£) 5
BRHR) FR)-1-s RBIR[2.2.2]F-1-K) = a4 HIEH
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[@VN “N‘<’ T
BH

AFS-F A K E & H[5,4-b]w®-2-8 (2.4 g 13.24 mmol)
£ 5%20 mLE % B DX M 58 - & & /N T 5 A0 B (10
mL) &R & #& % = ok % (600 mg) £ 60°C F Au # 7 4 /) #5 5
B &6 BIRERE ARG Z AN-(5-F & £ & ok #
[5,4-b]oth oz -2-F )-1H-ok ok - 1-75 /X 5% B4 AR & 4 o

AHEREMBFNNN-—F & F 85 (50 mL)d 8 5 4
A G-(BETFTEA)3-BA-1-AEE[222]F-1-£)= &
At 4 (2.7 g, 15.88 mmol) © £ 70°C F v # R fE 4/ B o
LC/MSETAARAERSHIL - A RBEE T8 A% IMEA
Kt - AR FRERIAYDABALA LD LR - & 4 &
Mo RKRBREM  BEBMEE BEALALAAEEE
RGN AYE - & d 5BEMQ0-100%2 8 2 85-2 )
BRibZmME - KEAMBRNBLEELE PRSI

B -3-(3-(5-F A A Eok 3 [S,4-b]lowwg -2- R ) BF £ )T
A)-1-42 A% R[222]%-1-£)= & M1t 4 (1.36 g 3.46
mmol » # %26.1%) - '"H NMRE 7 1:0.55% F tb 2 (3-58 & -
3-(3-(5-F A A E ok H[5,4-b]lt ok -2-R)A MR A)F £)-1-4
AER[2.22]%F-1-A)= &M (1.36 g 3.46 mmol » &
$26.1%)85-F A K F ok # [5,4-b]ob ox -2- (0.34 g » 1.876
mmol > & £14.17%) - R M e RGEME—F L2 B AT E
BANT—FHF - MS (LC/MS) R.T.=3.23 ; [M+H]*=392.1 -
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HEEC I (2-(5-F A A -3a,7a- = f & 4 HF[54-b] % ®-2- K
G R)-4H-1"-$5g B 4E[oZ ok -5,3'"- % F[2.2.2] F £ ]-1'-
R)= & HIEH

N
W?&I?M
L N |
BHjy

G ANN-— ¥ & ¥ 8 s (10 mL)P = (3-58 & -3-((3-(5-F
f0HA E ok F[S,4-b]m o -2- K )R A)F A)-1- AR
[2.2.2]%-1-£)= &M (1.7 g 3.46 mmol) ¥ & A N,N'-
- B E A% A= 5 K (1.89 mL > 12.10 mmol) - & 70C F #
HRE2NNE - AHFRAHMABEBLBEAKT - AF XA K
hEBREN - LHAKE
BEALLAATYEE U ALY  RAILRABZERY

BB Kk #k 0 & BT BL SN 3R

% oo M5B B %R B E TR Q-(5-F AK-3a,7a-2 &
o ok F [5,4-b]ub ok -2- K B K )-4H-1"-sg R H [ 4 -53-% %
[2.2.2] ¥ s ]-1'-£)= & M1 % (700 mg, 1.94 mmol - & F
56.0%) - '"H NMR (300 MHz, DMSO-ds) & ppm 8.98 (1 H, s),
7.86 (1 H, d, J=8.78 Hz), 6.81 (1 H, d, J=8.42 Hz), 3.87 (3
H, s), 3.83 (1 H, s), 3.68-3.78 (1 H, m), 3.31 (1 H, s), 3.15-
3.29 (1 H, m), 2.78-3.14 (4 H, m), 2.26 (1 H, br. s.), 2.04 (1
H, br. s.), 1.63-1.89 (3 H, m) -

% BED : N-(5-F f K £ ok FH[54-b] 2 s&-2-£)-4H-1'- 7 #

$E[oZ ok -5 3"-4IF[2.2.2] F&K]-2-&
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Jatew
AT~

€ 7 & B (10 mL) ¥ 2 (2-(5-F & £ & ok 3 [5,4-b] o o -2-
B A)AH-1'-45 K B[Rk -53 -4 [222]Fk]-1-4)=
& 71t # (780 mg > 2.17 mmol) ¥ % sv3 M HCI(10 mL > 329
mmol) e £ F B THRHFREB2IGF - Zw A HRK » BH#%
KR c RBBEMTIARE AABEREHQR) -
CHARY  BHBMNLE BAEBLAEALT VG LS
2O & RKZIHHEN(5-F K & E ok # [5,4-b]ak oz -2-

B O)-4H-1'- 8 4 3[R o -5,3'- 4 3B [2.2.2] % % ]-2- B (588
mg > 1.70 mmol » & £78%) - '"H NMR (500 MHz, DMSO-
ds) & ppm 8.90 (1 H, br. s.), 7.82-7.86 (1 H, m), 6.80 (1 H,
d, J=8.85 Hz), 3.84-3.89 (4 H, m), 3.61 (1 H, d, J=10.07
Hz), 3.03 (2 H, d, J=5.19 Hz), 2.73-2.86 (2 H, m), 2.66 (2
H, t, J=7.78 Hz), 2.07 (1 H, br. s.), 1.92 (1 H, br. s.), 1.45-
1.65 (3 H, m) - MS (LC/MS) R.T.=1.29 ; [M+H]*'=346.1 -

#] A Chiralpak AD-H(30%x250 mm » 5 pm)% 4 A & 35% 7
CO,+ 2 ¥ 85 (0.1% DEA) M A 2 % $148 5 4 % 52 2 % 4 -
BEZXEAH300 M EXZFREmMm_y B2 EREHG 8
MR BB E R E B (S)N-(5-F & 54 & ok 5 [5,4-b)
R -2-K)-4H-1'- R B[Rk -53-4E[2.22]F K]-2-8
(212 mg > 0.61 mmol > & %£36.1%) - (2a; S-E # #): 'H

NMR (500 MHz, DMSO-ds) 8 ppm 8.89 (1 H, br. s.), 7.84 (1
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H, d, J=8.85 Hz), 6.77-6.82 (1 H, m), 3.84-3.89 (4 H, m),
3.61 (1 H, d, J=10.07 Hz), 3.03 (2 H, d, J=5.19 Hz), 2.74-
2.86 (2 H, m), 2.66 (2 H, t, J=7.63 Hz), 2.06 (1 H, br. s.),
1.92 (1 H, br. s.), 1.44-1.65 (3 H, m) - MS (LC/MS) R.T.=1.47 ;
[M+H]"=346.2 - # # £ (3.57 mg/mL - DMSO)=-2.58° % =
18 % % (R)-N-(5-F & & <& o 5 [5,4-b] = =% -2- % )-4H-1"- &,
2 38 [ B ok -5,3'- 4 3B [2.2.2] ¥ & ]-2- B (242 mg » 0.70
mmol » & %£41.2%) - (2b; R-E# 4 ): 'H NMR (500 MHz,
DMSO-d¢) & ppm 8.89 (1 H, br. s.), 7.84 (1 H, d, J=8.85
Hz), 6.79 (1 H, d, J=8.55 Hz), 3.82-3.90 (4 H, m), 3.61 (1
H, d, J=10.07 Hz), 3.03 (2 H, d, J=5.49 Hz), 2.74-2.86 (2
H, m), 2.66 (2 H, t, J=7.78 Hz), 2.06 (1 H, br. s.), 1.92 (1
H, br. s.), 1.42-1.67 (3 H, m) - MS (LC/MS) R.T.=1.30;
[M+H]"=346.2 - % % 1 (3.29 mg/mL, DMSO)=+2.43° -
7 H3
(2-(SH-1'-§ ¢ $F[ 78 o -4,3"- B 5F[2.2.2] F £ ]-2- % &) K H#
[d] & ot -6-£)nt & %-1-£) F 59

B EEA D 6-(wBE-]-#R)KH[A]EA-2- R R FHEE =

T &5
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A£250 mLEZEA P HAhon w@ &okoh (50 mL)F 22-(F =T
AABA-BEA)RH[d]E4-6-FE (1.0 g 3.4 mmol) R &
% % (0.559 mL > 6.8 mmol) > & A& ¥ & /wEDC(1.3 g
6.8 mmol) ~ 1-B A X H# = #(1.041 g 6.8 mmol) R 4k B #%
#x (Hunig's Base)(2.37 mL » 13.59 mmol) - £25C FT# # &
Bl - EEBREMEMAKRKRAR _AFTHRFY - AR FH

RAK3IR BB ABESCHRRE  BREHWERAND
E_ATFRFTFEA LB/ ABRTE - BRBEKANLR
APl ALBIE - - WESELBY AT P 6-(okg-1-%
A)E H[d]E ok 2- A B A P&t % = T 8 (1.09 g 3.14
mmol > & % 92%) - '"H NMR (500 MHz, DMSO-ds) & ppm
11.95 (s, 1 H), 8.14 (s, 1 H), 7.61-7.77 (m, J=8.39, 1.98 Hz,
I H), 7.46-7.63 (m, 1 H), 3.39-3.63 (m, 4 H), 1.74-2.00 (m,
4 H), 1.45-1.62 (m, 9 H) - MS (LC/MS) R.T.=3.40 ;
[M+H]*=363.1 -

HEEB(2- RRH[A]FE A -6-K) (b g-1-K) F 5

~z~«:1>*~o

A 6-(t B oZ -1-% B )X FF [d] & o4 -2- AFEE=T
& (1.09 g 3.14 mmol);Z B » = & ¥ $# (10 mL) & TFA(3
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mL > 38.9 mmol)¥ » B A2SC THH#RERR - # R B
AN RBFITPRIDCHABRBKEAGM T - AANH/TF B
GDERZRBIR - BHBEHREROEHRELD L LT BT
BB o BB AT R (2-B K R HF[d]E 4 -6-K (%
sz -1-% )% &1(0.497 g 2.0 mmol » 64 %) - 'H NMR (400 MHz,
DMSO-dg) & ppm 7.86 (d, J=1.51 Hz, 1 H), 7.65 (s, 2 H), 7.35-
7.46 (m, 1 H), 7.26-7.35 (m, 1 H), 3.41-3.57 (m, 4 H), 1.64-1.97
(m, 4 H) - MS (LC/MS) R.T.=1.39 ; [M+H]"=248.1 -
S EEC D (2-(SH-1'-F #4 $F["E o4 -4,3"-#F[2.22]F &]-2-
) K ’[d]%vﬁé 6-£) ok oZ-1-K) 7 &

MD*Q

£ EBEHISTHBEADZ —KEFBLAMBQ-BKEEXHF
[d]-& =& -6- & )(w R w-1-X)FEHA(FH 3 FEB)F A AR
g oW (2-(SH-1"- 8 2 38 [B ¢ -4,3'-4# 38 [2.2.2] F & ]-2-

[

AB)EH-[d)E-6-K)nwgoxg-1-£)F & - '"H NMR (400
MHz, DMSO-dg¢) & ppm 9.05 (br. s., 1 H) 7.99 (d, J=1.76
Hz, 1 H) 7.60 (d, J=8.31 Hz, 1 H) 7.48 (dd, J=8.31, 1.76
Hz, 1 H) 3.90 (d, J=10.07 Hz, 1 H) 3.65 (d, J=10.07 Hz, 1
H) 3.42-3.52 (m, 4 H) 3.04 (s, 2 H) 2.75-2.87 (m, 2 H) 2.67
(t, J=7.81 Hz, 2 H) 2.08 (br. s., 1 H) 1.76-1.98 (m, 5 H)
1.41-1.65 (m, 3 H) - MS (LC/MS) R.T.=1.33 ; [M+H]"=412.2 -
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7 #/4
N-(5-REAEok-2-K)-4H-1"- f #¢ 4F [ & 4 -5,3"- 4 F[2.2.2]
FAC]-2- 5

HN—<\ |

[NAJ@\“

H A (3-FR-B-((3-(5-RE A ok-2-R)5 g A) PH)-I-
R ABIE[2.22]F-1-R) = EHIEH

@A LB (6 mL)P 2 5-3% & o ok -2-82(0.52 g » 2.9 mmol)
b ARAL-B B K — ek (0.68 g 3.8 mmol) - £65C F #
HRERSH2)8F - BIERALKY LB T H(2%x20 mL)#% #
A A3 B P R N-(5-F 2 & ok -2- 2% )-"H-wk ok -1-85 % 5 8

- B PR EAMNNN-— F A F & %30 mL)¥ 8 A (3-
(A TFTA)3-BA-1- AR (222]F-1-A)= &Mt
(0.5g> 29 mmol)R ¥ - £65C FTHHERERLAS S -
EEZYRERRALE OB EH(30-100% 8 L 85/0
)b - G HH A AR EZ T REA M E RN UNFTHEG S
WARKRZGB-BA3-(B-5-FAEA-2-A)VHEBEA)F £A)-1-
ZFAER[222]F-1-A)= 8L H(0.85 g+ 2.19 mmol >
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A % 74.4%) - LC/MS% ¥ £ LC/MS# # F % £ BH; 2 &

M o 7w oeE R 3.26(M+1-BH;=375.33) -

S EEB C (2-(5-RAE Fog-2- K prK)-4H-1"-48 K 5F-[ & 4 -
S, 3-AEIE[2.2.2] FA4]-1-R) = A HIEH

HN——<\ ]

[,ﬁ?od\”

BHs

G ANN-— ¥ & ¥ 8 8% (20 mL)$ = (3-#8 % -3-((3-(5-%
Aok 2-A)BBRA)FT A) 1A ER[2.22]F-1-K)= &

o~

M1t # (0.8 g 2.1 mmol) ¥ FH A N,N'-= B & Kz =z &
(1.12 mL » 7.2 mmol) » £70C F# # R & &4 H 4] 8
LEZTYRGBRELE G B REMNMUO-10060L 8 TE/T
mithit - A AEZ T REAH A E BN UAIFTE Za &,
B R dk 2 (2-(5-% & o ok -2-3 B A )-4H-1"-4% A R [B o4 -
53-4 3 [222]F K ]-1'-% )= & M1t 4 (0.51 g 1.44
mmol > # £70%) - LCMSE € ## B »LC/MS# # F %X * X
BH; : % %9 85} 2.46(M+1-BH;=341.36) -

HEEC  N-(S5- KRR Fok-2-R)-4H-1'-{ #4 F[E 4-53-# F

[2.2.2] F4£]-2-%

139832.doc -72-

e

[}



1431007

© 7 A B9 mL)¥ 2 (2-(5- R A E ok -2-4 g £ )-4H-1"-4%
ABE[RBok-53-FR[2.22]F K]-1"-A)= &7 #4(0.56 g -
1.58 mmol)¥ & /w3 M HCI(3.95 mL 11.86 mmol) - & %
B THHAERBLSHWA)IFEALEEALl NEALH T - A
LHTE (220 mL)YX R A4 - # % B &1 (2x20 mL) &%
B oAy AEBRELE  BEALAATTES U
#F % &4 & % K o & 1% 48 HPLC(Phenomenex Luna 30x100 mm ;
& & 220 ;0 A Z ¥ 10 min ; JA i£ 40 mL/min ; & # A :
10% ¥ & -90% & -0.1% TFA » % # B : 90% ¥ & -10%
K-0.1% TFA)#h i £ 4 - &6 5 &4 > A1 N& 4 1t
P B A T BT B (2x30 mL)R # 45 (2%x30 mL) 3 B o A 4
ABY BEFBEER BRLAAZPEENEHZA
& R K ZN-(5-K 5 o o -2- % )-4H-1'- £ 58 38 [ 5 =& -5,3'-
% IE[2.2.2]F % 1-2-8(0.4 g 1.175 mmol > é$)74.3%#
'H NMR (500 MHz, DMSO-d¢) § ppm 8.63 (1 H, br. s.),
7.71 (1 H, s), 7.52 (2 H, d, J=7.32 Hz), 7.37 (2 H, t, J=7.78
Hz), 7.25 (1 H, t, J=7.32 Hz), 3.82 (1 H, d, J=10.07 Hz),
3.57 (1 H, d, J=9.77 Hz), 3.02 (2 H, d, J=4.27 Hz), 2.79 (2
H, t, J=7.63 Hz), 2.66 (2 H, t, J=7.63 Hz), 2.04 (1 H, br.
s.), 1.92-1.97 (1 H, m), 1.44-1.65 (3 H, m) - MS (LC/MS)
R.T.=1.52 ; [M+H]*=341.3 -

#1 A Chiralpak AS-H(30x250 mm : S pm)% 4 B & 30%#
CO¥ 2 F8(0.1% DEA)a R 2 B @ian EHu B
B #3000 nmTFTUVE R - £ AT FES M » & 2 & 1048 5
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GeH kB —EYEFHa2%E43504 g 1.15 mmol >
32.7% (4a° S-E#4): 'H NMR (500 MHz, DMSO-ds) §
ppm 8.69 (s, 1 H), 7.69-7.87 (m, 1 H), 7.52-7.66 (m,
J=10.99 Hz, 2 H), 7.37-7.51 (m, 2 H), 7.21-7.38 (m, 2 H),
3.52-4.00 (m, 2 H), 2.98-3.23 (m, 2 H), 2.78-2.94 (m, 2 H),
2.64-2.78 (m, 2 H), 1.88-2.19 (m, J=60.43 Hz, 2 H), 1.40-
1.77 (m, 3 H) - MS (LC/MS) R.T.=1.77 ; [M+H]"=341.1 -
% - /A& 4% % 0.4 g 1.15 mmol » 32.7 % - (4b > R-£ #
#): L M.P. 187-9°C - 'H NMR (500 MHz, DMSO-ds) &
ppm 8.64 (s, 1 H), 7.62-7.84 (m, 1 H), 7.44-7.61 (m, 2 H),

7.33-7.46 (m, 2 H), 7.18-7.31 (m, 1 H), 3.50-3.99 (m, 2 H),

2.94-3.14 (m, 2 H), 2.74-2.91 (m, 2 H), 2.61-2.72 (m, 2 H), -

2.05 (s, 1 H), 1.82-2.00 (m, 1 H), 1.34-1.72 (m, 3 H) - MS
(LC/MS) R.T.=1.78 ; [M+H]"'=341.1 -
4S5
N-(6-F A £ RHA[d]EA4-2-K)-4H-1"-{ 7¢ F[ & ¢ -5,3"-#
R[2.2.2] FH]-2-%
S HEA I N-(6-F f B K H#[d]&ket-2-£)-"H-ok ot -1-55 1£ 5
& % |

® 7 T (20 mL) ¥ 2 6-F A & K [d]E4-2-8(0.53 g

2.94 mmol) ¥ & Ao 1,1'- & % X = =k & (0.681 g » 3.82
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mmol) - £65C THHERBERL AL H24/ 8 - BE LB Y A

AT (220 mL)BR # R B 2 A% - 29 £ & 815 47 2 —

FHILXEABIBEATEALAN T -5 B F -

BB (3-HAR-3-((3-(6-F AR K H[d] & A-2-R)-55
B)FR)-1-sx RBE[222]F-1-K)= W1 H

AFIED

BHy

® M ANN-= F & F & % (20 mL)¥ 2 N-(6-F & & % # [d]
ot -2- 4k )-"H-ok ok -1-5% 4% 5% 8 B2 (0.82 g » 2.82 mmol) ¥
A G-(BETFE)I-BE-1-A2B[2.22]1%-1-£)= &
FRAE #7(0.48 g 2.82 mmol) » £ 65C F 44 R & i 2 4 6]
B - A AZFPRERBELEEAESYRBREF (30%-100%2 &
LB/l - 6 H ARG 5B HMUB I EEH R
B2 (-5 A 3-(3-(6-F KA % 5 [ ok 2- £ )2 R A ) 7
B)-1-s2 R R [222]F-1-A)= & #WMitH (0.7 g 1.78
® mmol > & % 63.2%) - LC/MS# ¥ LC/MS# # F % + BH, 2

A 0BG eEE3.11(M+1-BH;=379.4) -
THEC (2-(6-FARKH[d]Fot-2- R h)-4H-1'-4¢ £ 9%

[B-53-8F[222]FK]-1-R)= 5 HYH
SO
I
[,ﬁ?b”

BH3"
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G ANN-= F & ¥ & % (20 mL)¥ = (3-5& & -3-((3-(6-F
SR KA [d]EA-2-R)RMBRA)T A)-1-48 KR R[2.2.2]F -
1-#£)= 8 M1 4 (0.68 g 1.73 mmol) ¥ HKmMNN-—EH A
4L = & 8 (0.95 mL > 6.1 mmol) - AZTOC THHRE RS
WAL - R RERLSE QB RN (40-100%0L BT E/T
YL c B AEERAEFTRAGAL BB NFHNEAL
ok ok 2z (2-(6-F & A K [d]E ok -2-54 % A )-4H-1'-4& &
M [R ok -5,3' -4 3 [2.2.2] F R ]-1-4)= A M AL #H (035 g
0.98 mmol > & % 56.4%) - LC/MS MH"-BH;=345.2 -

% BED : N-(6-F R £ X J[d] & 4-2-K)-4H-1'- 8 ## F[ %
ok -5 3'-#IF[2.2.2] FAK]-2- B

@]
Lats
[N@OU

G /B9 mL)¥ 2 (2-(6-F & £ F 5 [d]oE ok -2-K B

A )-4H-1'-45 A SR [Bok-53-%HF[2.2.2]F & . ]-1'-% ) = 8
it # (0.33 g 0.921 mmol)¥ % A3 M HCI(2.30 mL » 6.91
mmol)» £ ¥ B FHHF R E4F LKA N& A 1sn ¥
Fo o A LB LB (220 mL)YE R A4 - # F A KB (2x20
mL)¥ 3R o &4 A # 4 > A BB 4 IR BEBLEAET
o 42 B B & B K o & % 48 HPLC(Phenomenex Luna
30x100 mm ; i& £220 ; # B 85410 min; /R # 40 mL/min ; 7

A: 10%% & -90%7k-0.1% TFA > & & B: 90%F 2 -10%K -

139832.doc -76 -
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0.1% TFA)ée it e 2 4 - &6t 8% > A1 NE A LM + 4
B R LB TE(2x30 mLYXIR - &4 F %4 > 46 55 68 48 &
ROBREBAAZTRERFIZEEEH KK ZN-(6-7
B A K G [d]E o -2- K )-4H-1'- § % 38 [ & o - -5,3'- % R
[2.2.2] % % ]-2- % (0.25 g » 0.73 mmol » & % 79%) - 'H
NMR (500 MHz, DMSO-ds) § ppm 8.88 (1 H, d, J=1.22 Hz),
7.48-7.52 (1 H, m), 7.40 (1 H, d, J=2.75 Hz), 6.92 (1 H, dd,
J=8.70, 2.59 Hz), 3.87 (1 H, d, J=9.77 Hz), 3.77 (3 H, s),
3.61 (1 H, d, J=9.77 Hz), 3.03 (2 H, s), 2.75-2.86 (2 H, m),
2.67 (2 H, t, J=7.78 Hz), 2.06 (1 H, br. s.), 1.91 (1 H, br. s.),
1.41-1.65 (3 H, m) - MS (LC/MS) R.T.=1.44 ; [M+H]*=345.3 -

# A Chiralpak AD-H(30x250 mm > 5 pm)#% 4 A & 23%#
CO,¥ 2 78 (0.1% DEA) S Z B 48 » & ¥ ok B 4 4 -
B A£220 nmFTUVE R - £ K% FBGAMH>8E 2 & T35
BEHK - B —M@BE %22 %4% 52055 mg 0.60 mmol -
34.1 % - (5a> S-Z#4): 'HNMR (400 MHz, DMSO-d,) &
ppm 8.88 (1 H, br. s.), 7.50 (1 H, d, J=8.81 Hz), 7.40 (1 H,
d, J=2.52 Hz), 6.92 (1 H, dd, J=8.81, 2.77 Hz), 3.87 (1 H,
d, J=9.82 Hz), 3.77 (3 H, s), 3.58-3.65 (1 H, m), 3.02 (2 H,
s), 2.74-2.86 (2 H, m), 2.66 (2 H, t, J=7.68 Hz), 2.03-2.08
(I H, m), 1.91 (1 H, br. s.), 1.39-1.65 (3 HL m) - M
(LC/MS) R.T.=1.40 ; [M+H]"=345.2 - % = {8 % 42 %] 206.9
mg > 0.6 mmol > 34 % - (5b, R-E # 4 ) : 'H NMR (400

MHz, DMSO-de) § ppm 8.88 (1 H, br. s.), 7.50 (1 H, d,
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J=8.56 Hz), 7.40 (1 H, d, J=2.52 Hz), 6.93 (1 H, dd, J=8.81,
2.52 Hz), 3.87 (1 H, d, J=10.07 Hz), 3.77 (3 H, s), 3.62 (1 H,
d, J=10.07 Hz), 3.02 (2 H, s), 2.75-2.86 (2 H, m), 2.67 (2 H, t,
J=7.68 Hz), 2.04-2.09 (1 H, m), 1.92 (1 H, br. s.), 1.42-1.66 (3
H, m) - MS (LC/MS) R.T.=1.70 ; [M+H]"'=345.1 -

6
N-(4- 7 # X #[d]vfﬁd-ﬁ)-#H-l’-fc 28 SE[7E o -5,3'- # F

[2.2.2] # & ]-2- %

fass
1\
[fjb“

& HEA D N-(4- F K K H[d] & ok-2-K)-"H-of o -1- 5% 1 5 86 B

S

N@N{“&@

G ARG mL)P 24-F & KX [d]E4-2-8 (1.1 g
6.7 mmol) ¥ & Ao 1,1'- BL # ;‘_"‘.i_;:_ ok o (1.552 g > 8.71
mmol) s £50C THHRERAHI8 )8 - 27 REEE
B A BB LB LA QXS0 mL)Rk # - £ B E B A
(50C)P & B EF & K1 RHFBIN-(4-F % X5 [d]F %-
2- % )-"H-vk o -1-%5 & % 8 A% (900 mg > 3.28 mmol » & %
49%)VE M4 AR BIEME - FRAALIRBZIEALTART
-5 BYT -
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HHEB T (3-HAK-3-((3-(4-FRRH[d] sk t-2-R) s G R) P
A)-1-sg RBFE[2.22]F-1-R)= GH1EH

@ AN,N-=— F & F & A (20 mL) ¥ 2 N- (4-F K % # [d]%
ok -2-% )-"H-%k ok -1-5% 4% 3% 8 B2 (0.71 g 2.59 mmol) ¥ %
A (B-(BE A F A)-3-BA-1- A BB [222]F-1-£)= &M
1 4 (0.44 g > 2.59 mmol) o £ 70°C F 48 3 K /& ;2 2 4 4]
B o RERELEGBRN(40-100%2 8 ¢ 8 /2 &% )4k
bt - EAZFREEAVDEEENRFINEBEH R KZG-5

3-((3-(4-F AR A [d] Bk -2- K ) B A )F £ )-1-4x £ 4
B[2.22] ¥ -1-K)= &M% (0.65 g 1.73 mmol » & %
66.7%) - '"H NMR (500 MHz, DMSO-ds) & ppm 11.93 (1 H,
s), 7.74 (1 H, d, J=7.63 Hz), 7.22-7.26 (1 H, m), 7.19 (1 H,
t, J=7.63 Hz), 3.75-3.93 (2 H, m), 2.72-2.95 (6 H, m), 2.56
(3 H,s), 2.03-2.14 (1 H, m), 1.95 (1 H, br. s.), 1.78-1.87 (1
H, m), 1.73 (1 H, ddd, J=13.81, 9.23, 5.04 Hz), 1.56 (1 H,
td, J=9.99, 7.78 Hz), 1.38 (2 H, br. s.) - (LC/MS)
R.T.=3.70 ; [M+H]'=375.2 -
ZHC(2-(4-FRRKHA[d] & A-2- R g R)-4H-1'- 45 K - 3¢

[k -53-F[222]F&K]-1'-£)= 8 HILEH

139832.doc -79-
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A 2=

BH;

G AN,N-— ¥ & ¥ 88 (20 mL)¥ = (3-7 % -3-((3-(4-F
AR A[d]Er-2- A8 B A)T £)-1- A2 E(2.2.2]F-1-
A)= &Mt (0.62 g 1.65 mmol)¥ H s N,N'-— & & B
%Ak = % B (0.33 mL » 2.14 mmol) - £70C THH¥ R E R
Hpa s o BEEREBLE G B RN (40-100%2 8 ¢ B/
)L c AEETREAM BT UFEEIAER R @
gk o2 (2-(4-F R X [d]vE ok -2-F B A )-4H-1"-4% 5 385 (8 4 -
53-4 3 [2.22]F K 1-1'-A )= & M1 4 (0.4 g 1.17
mmol + & %£70.9%) - '"H NMR (500 MHz, DMSO-ds) 8 ppm
8.90 (s, 1 H), 7.61 (d, J=7.63 Hz, 1 H), 7.13-7.17 (m, 1 H),
7.09 (t, J=7.48 Hz, 1 H), 3.90 (d, J=10.38 Hz, 1 H), 3.77
(d, J=10.38 Hz, 1 H), 3.32 (s, 3 H), 3.30 (d, J=1.53 Hz, 1
H), 3.13-3.20 (m, 2 H), 3.00-3.09 (m, 1 H), 2.85-2.94 (m, 4
H), 2.57 (s, 4 H), 2.28 (s, 1 H), 2.06 (s, 1 H), 1.75-1.83 (m, ®
4 H), 1.45 (s, 1 H) = (LC/MS) R.T.=2.73 ; [M+H]"=343.2 -

# BED I N-(4- FR K [d] & 4-2-K)-4H-1"- F # [ E 4 -
5,3'- 428 [2.2.2] F 4 ]-2- %

N
ase
o« S
[f‘]b“
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0 7 A E(9 mL)P 2 (2-(4-F K K [d]E o -2-% s £)-
A4H-1'-4g K 2[R & -5,3"-# B [2.2.2]F % ]-1'-& )= & # 1t
# (0.38 g 1.11 mmol) ¥ # 3 M HCI(2.78 mL > 8.33
mmol) e £ B FTHEHFRERASMINNGF - FTLEKETELR
MEKRKE BRI NEALH P o - A T8 T E(2x40 mL)
BEY SHERY LBHBEHE BEALALALZETFE
AT 8 2 B EHKKZIN-(4-F 4 X 54 [d]E 4 -2-%4)-4H-
I'- 8 MR [B o2 -5,3"-4 B [2.2.2]F % 1-2-8(0.195 g 0.594
mmol » & % 53.5%) - 'H NMR (500 MHz, DMSO-d4) 8 ppm
8.84 (s, 1 H), 7.60 (d, J=7.32 Hz, 1 H), 7.13-7.17 (m, | H),
7.08 (t, J=7.63 Hz, 1 H), 3.92 (d, J=10.07 Hz, 1 H), 3.66
(d, J=9.77 Hz, 1 H), 3.04 (s, 2 H), 2.76-2.85 (m, 2 H), 2.68
(t, J=7.48 Hz, 2 H), 2.56 (s, 3 H), 2.09 (s, 1 H), 1.93 (s, 1
H), 1.61 (d, J=3.05 Hz, 1 H), 1.60 (s, 1 H), 1.50 (dd, J=7.17,
2.59 Hz, 1 H) - (LC/MS) R.T.=1.76 ; [M+H]'=329.2 -

#] A Chiralcel OJ-H(30%x250 mm * 5 um)% 4 A & 30%»
CO¥ 2 7 88(0.1% DEA)f R 2 #H S48 o & ¢ sk B 4 4
B 4A£300 nmTUVE R - £ A% ¥ R4 5 82 % 04537
aeEH R -F @@L EHE2E9%2007 g 0.21 mmol >
38.9% - (6a> S-Z# 4 ) 'H NMR (500 MHz, DMSO-dy) &
ppm 8.83 (br. s., 1 H) 7.59 (d, J=7.63 Hz, 1 H) 7.11-7.18
(m, 1 H) 7.08 (t, J=7.63 Hz, 1 H) 3.92 (d, J=10.38 Hz, 1 H)
3.66 (d, J=9.77 Hz, 1 H) 3.04 (s, 2 H) 2.73-2.89 (m, 2 H)

2.61-2.72 (m, 2 H) 2.56 (s, 3 H) 2.09 (br. s., 1 H) 1.93 (br.
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s., 1 H) 1.43-1.71 (m, 3 H) - MS (LC/MS) R.T.=1.75 ;
[M+H]"=329.1 « % — {8 % 4% 2/ 0.07 g > 0.21 mmol > 38.]
% o (6b R-E#47): '"HNMR (500 MHz, DMSO-ds) 8 ppm
8.84 (br. s., 1 H) 7.59 (d, J=7.63 Hz, 1 H) 7.15 (d, J=7.20
Hz, 1 H) 7.08 (t, J=7.48 Hz, 1 H) 3.92 (d, J=9.77 Hz, 1 H)
3.66 (d, J=10.07 Hz, 1 H) 3.00-3.09 (m, 2 H) 2.73-2.87 (m,
2 H) 2.62-2.72 (m, 2 H) 2.56 (s, 3 H) 2.05-2.12 (m, 1 H)
1.93 (br. s., 1 H) 1.56-1.67 (m, 2 H) 1.45-1.55 (m, 1 H) °
MS (LC/MS) R.T.=1.75 ; [M+H]"=329.1 -
747
N-(4-f R HA[d]Fo-2-K)-4H-1'"- A #¢ $F[ % #-53"-# K
[2.2.2] F 4 ]-2-4%

Cl

S
A

#BEA D N-(4- F K H [d] & o -2- R)-"H-ok o - 1- 57 14 5 8 &

S

N=/\ H
NN
S

G B (O mL)d 2 4-F K 5 [d]E =4 -2-8(1.12 g
6.07 mmol) ¥ & Ao 1,1'- %% # % = =k =& (1.405 g - 7.89
mmol) s 50 C THHRERZAMIZNEH - 2P REEZE
B B A B B A CHE QxS0 mL)k # - £ A E B
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(A0C)F LB T EH K1 B X453 BIN-(4- 8 £ 3 [d] & & -2-
% )-"H-ok ok -1- 55 & 8% & 8% (0.33 g > 1.12 mmol » # %
m5mﬁ%&&*ﬁEM£—&%mﬁ§&z%%Tm%
FT-—%&F -

LHEB L (3-((3-(4- A KHA[d]FA-2-R)GFMRE) P K)-3-%
R-1-# REFE[222]F-1-R)=GHIEH

@ P NN-= F & 7 & % (20 mL) & 2 N-(4- £ X # [d] &
o -2-2)-"H-ok o -1-51 X, 8% 8 5% (0.3 g 1.018 mmol) ¥ &%
B (G-(BE AT A)3-BA-1-ASR[2.22]F-1-4)= & W
14 (0.173 g > 1.018 mmol) « £ 70°C F # # R /&2 2 4 4]
B oo R R B A LGB R (60-100%2 8 2 8 /2 &) 4k
b ZBAZYREBEADEHRNMUNF L aEH KKz
(G-(4-R EH[d]FE ok -2- £ AR A)TF A)3-8 A -1-4x £ 2
%[2.22]¥-1-X)= & M1 % (0.25 g > 0.63 mmol » & &
61.9%) - '"H NMR (500 MHz, DMSO-ds) & ppm 12.19 (s, 1
H) 9.72 (br. s., 1 H) 7.93 (d, J=7.93 Hz, 1 H) 7.51 (d,
J=7.93 Hz, 1 H) 7.26-7.32 (m, 1 H) 5.32 (s, 1 H) 3.88 (dd,
J=13.73, 4.88 Hz, 1 H) 3.75 (dd, J=13.73, 4.88 Hz, 1 H) 2.73-

2.95 (m, 6 H) 2.08 (br. s, 1 H) 1.96 (br. s., 1 H) 1.79-1.89 (m, 1
H) 1.68-1.78 (m, 1 H) 1.52-1.61 (m, 1 H) 1.39 (br. s., 3 H) -
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HEEC P (2-(4- KA R HA[d] Fos-2- R e K)-4H-1'- 48 K 4 [ &
ok -5,3-BE[2.22]Fh]-1'-B) = A WY

Cl

N
10
o~ S
[ﬁ]b”

|
BH3

G # N,N-= ¥ & ¥ 8 B (20 mL) ¥ = (3-((3-(4- & X # [d]
ok 2-R)VHE MR A)F R)3-A A -1 A ER[2.2.2]F-1-%)
= B A H (023 g 0.58 mmol)¥ A mNN-—Emamit @
— % B (0.117 mL » 0.75 mmol) - 270 C THH¥E KRB R E M
405 o BBREBLSHBEWMOI00%T 8 LE/T IK)
ik - A AT T REA MBS EMTUIFEE A EH RKKZ(2-
(4-8 % 5 [d]E ok -2-2& B A )-4H-1"-4x HA B [B 4 -53'-4 %
[2.2.2] % % 1-1'-% )= & MMM, (0.1 g 0.27 mmol » F %
47.6%) - '"H NMR (500 MHz, DMSO-ds) & ppm 8.95 (s, 1 H)
7.79 (d, J=7.93 Hz, 1 H) 7.42 (d, J=7.63 Hz, 1 H) 7.18 (t,
J=7.93 Hz, 1 H) 3.92 (d, J=10.38 Hz, 1 H) 3.77 (d, J=10.38
Hz, 1 H) 3.26-3.38 (m, 1 H) 3.19 (dd, J=15.26, 1.53 Hz, 1
H) 3.01-3.11 (m, 1 H) 2.81-3.00 (m, 3 H) 2.31 (br. s., 1 H)
2.03-2.15 (m, 1 H) 1.70-1.89 (m, 3 H) 1.45 (br.s., 3 H) °
# D  N-(4- 8 K A [d] & o-2-K)-4H-1'- § # 5F [ & %4 -

53-8 3 [2.2.2]F K]-2-%&
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Cl

N
HN—

[NAJOC\” S

@ 7 A E(9 mL)¥ 2 (2-(4- 8 K # [d] & o+ -2- & Bz £ )-4H-
U'-42 A B [8 4 -53- % B [22.2] % % ]-1-%)= & %1t #
(0.08 g > 0.221 mmol) ¥ &% 3 M HCI(0.551 mL > 1.654
mmol) e £ E B THRYERKRBELLMI I « AL B L& L
MEKBERL NEAH ¥4 - B 8t 2 8 (240 mL) #
BREMW - S B HE MY 0 &R BIEALAAEEF R
HMAFBEZEEHRKZIN-4-A L #

RM HR (R o 53-8 3B [2.2.2] % % ]-2- 5 (0.05 g > 0.14
mmol » & % 65.0%) - 'H NMR(500 MHz, DMSO-dy) & ppm

[d]= o -2- % )-4H-1'-

8.90 (br. s., 1 H) 7.77 (dd, J=7.78, 1.07 Hz, 1 H) 7.41 (dd,
J=7.78, 1.07 Hz, 1 H) 7.17 (t, J=7.78 Hz, 1 H) 3.94 (d,
J=10.07 Hz, 1 H) 3.67 (d, J=10.07 Hz, 1 H) 3.00-3.11 (m, 2
H) 2.76-2.88 (m, 2 H) 2.68 (t, J=7.63 Hz, 2 H) 2.11 (br. s.,
I H) 1.91-2.00 (m, 1 H) 1.47-1.67 (m, 3 H) - MS (LC/MS)
R.T.=2.11 ; [M+H]%'=349.1 -

#1 M Chiralcel OJ-H(30%x250 mm > 5 pum)% 4 A & 30%
CO, ¥ 2 FEE(0.1% DEA)E R 2 #8148 2t ok B 4 4y o
BREBREZAH2200M - L AT YA mAmHp a2z % 033548
AR F B EE 2 E A (S)N-(4-R % [d]E = -2-24)-
AH-T'- R 3 8 (8 o -5,3'- 4 3% [2.2.2] % 5% ]-2-% (0.11 g -

0.30 mmol » & £34.8%)- (7a> S-E4#4): 'H NMR (500
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MHz, DMSO-dg) & ppm 8.90 (br. s., 1 H) 7.77 (d, J=7.32
Hz, 1 H) 7.41 (d, J=7.93 Hz, 1 H) 7.17 (t, J=7.93 Hz, 1 H)
3.94 (d, J=10.07 Hz, 1 H) 3.67 (d, J=10.07 Hz, 1 H) 3.00-
3.11 (m, 2 H) 2.76-2.90 (m, 2 H) 2.68 (t, J=7.78 Hz, 2 H)
2.11 (br. s., 1 H) 1.91-2.01 (m, 1 H) 1.47-1.68 (m, 3 H) °
MS (LC/MS) R.T.=2.06 ; [M+H]'=349.1 « # = 18 % % (R)-
N-(4- £ 3% 3 [d]=F =k -2- %4 )-4H-1'- f 3¢ 8 [& £ -5,3"- 8 X
[2.2.2]% % 1-2-8& (0.11 g 0.30 mmol » & %35.2%) - (7b >
R-EZ # 47) : 'H NMR (500 MHz, DMSO-ds) & ppm 8.89 (br. @@
s., 1 H) 7.77 (d, J=7.93 Hz, 1 H) 7.40 (d, J=7.93 Hz, 1 H)
7.16 (t, J=7.93 Hz, 1 H) 3.94 (d, J=10.07 Hz, 1 H) 3.67 (d,
J=10.07 Hz, 1 H) 2.99-3.11 (m, 2 H) 2.74-2.88 (m, 2 H)
2.68 (t, J=7.78 Hz, 2 H) 2.11 (br. s., 1 H) 1.90-2.01 (m, 1 H) 1.44-
1.68 (m, 3 H) » MS (LC/MS) R.T.=2.07 ; [M+H]"=349.1 -
F #8
N-('H- R j#[d] ok ot-2-£)-4H-1'"- & # $F[#F #4-53-ZF

[2.2.2] £ K ]-2- 8 ®

N
_</
P

S HEA CN-('H- R 7 [d] of o4 -2-£)-"H-oF o&-1-55 /{ % 8 %

H
N=\ H N
(D
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@ # T A (30 mL) ¥ 2 'H-3% # [d]=k =% -2-8 (1.28 g+ 9.61
mmol) ¥ & Ao 1,1'-2% # & — =k % (2.227 g 12.5 mmol) - &
SOCTHRHRERAHIB)NS - AHKBETELBAEK
B LA LA (2x50 mL)sk % » 42 A 2 46 (40C) P 292 &
& H K 1/ 0 4% B N-("H- X 3 [d]ok o -2- 2 )-"H-ok ok -1-5
K& BBE(1.8 g° 7.4 mmol » & 2 77%)H K 1% £ % & 4F 47
E-FTRIULXEABZIEATART -5 8+ -

HEEB  (3-((3-"H- K F#[d] ot -2- R G IR R) FR)-3-55 2 -
I-45 K EFE[222]F-1-£) = 5 HIEH

z@“ﬂg“ﬁ@

BHj"

@ ANN-=— F K F &8 B (20 mL) P 2 N-("H- 3% # [d] =k & -
2-45)-"H-ok o -1-2% X 5% 8 8% (1.07 g > 4.4 mmol) % & fu (3-
(B X F A)-3-8 A -1-4x A ¥R [222]F-1-A)= A Wit H
(0.748 g» 4.4 mmol) > £70C FTHHERE LS HA| 05 o 2
R EGEHB RN (0-100%2 8 T Bs/2 k5 )k b - &
REYREBADEBHSUFH L6 H Ak 2G-(3-'H-£
Fldlot et -2- R BB A)F A)3-B A -1 A 233 [2.2.2]%-
1-X)= &M 1e4 (1.28 g 3.71 mmol > # % 84%) - 'H NMR
(500 MHz, DMSO-ds) 6 ppm 11.41 (s, 1 H), 11.16 (s, 1 H),
7.43 (d, J=3.05 Hz, 3 H), 7.13 (ddd, J=9.46, 3.81, 3.51 Hz,
3 H), 5.36 (s, 1 H), 4.01-4.07 (m, 3 H), 3.79 (dd, J=13.28,

4.12 Hz, 1 H), 2.83-2.92 (m, 6 H), 2.71 (d, J=14.04 Hz, 2
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H), 2.04-2.13 (m, 2 H), 1.89-1.94 (m, 3 H), 1.74 (td,

J=9.46, 5.49 Hz, 2 H), 1.51-1.59 (m, 2 H), 1.38 (s, 2 H),

1.31 (s, 1 H) - LC/MS# & £ LC/MS# # F % #BH3Z &

M ¢ g 8% R 2.75(M+1-BH3=332.2) -

# BEC o (2-("H- K # [d] o 4 -2- R )-4H-1"- ¢ £ #F-[ &
‘%-5,3’-%%—%‘”[2-2-2]%ffa“]-l'-;ﬁ)iﬁ%ﬂb#fy

P

| —
BH;

@ W N,N-= ¢ £ ¥ & B (20 mL) ¥ z (3-((3-'H- X # [d]=
g 2-RABBRA)F A)3-B A1 AER[222]F-1-K)=
AWML (1.0 g 2.9 mmo)¥ HAwNN-— 2 R A H =2
% (0.587 mL > 3.77 mmol) » £ 70°C F 4 # &K &L & % 4]
B oo B4R ME AL HEBEW(M0-1000L 8 T &/T k)&
b - AT READ AR AFIHNEEERKKZ(2-
(H-% 3 [d] ok ok -2-% B2 % )-4H-1"-4x L B[R4 -53-8 K
[2.2.2] % % ]-1'-£ )= & M4 4 (0.81 g~ 2.6 mmol - & ¥
90%) - 'H NMR (500 MHz, DMSO-ds) 8 ppm 7.29 (s, 1 H),
6.99-7.05 (m, 2 H), 3.90 (t, J=9.77 Hz, 1 H), 3.75 (d,
J=10.38 Hz, 1 H), 3.26-3.35 (m, 1 H), 3.13 (dd, J=14.95,
1.53 Hz, 1 H), 2.98-3.06 (m, 1 H), 2.84-2.92 (m, 3 H), 2.22
(s, 1 H), 1.98-2.05 (m, 1 H), 1.72-1.82 (m, 3 H), 1.45 (s, 1
H) - LC/MS®E ELC/MS# # F 4 +BH;x 24 © # 4 & K
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2.29(M+1-BH3=298.2) -
# D : N-("H- R [d] of o -2- £ )-4H-1"- £ ## 3£ -[ & o& -
53-8 F[2.2.2] F &]-2-

N
P

@ 7 & (9 mL)d 2 (2-("H-% # [d]=k o -2- % sz £ )-4H-
1'-4% K 2 [B o2 -53-2 B [2.221F % ]-1'-"R)= & # it ¥
(0.77 g » 2.5 mmol)¥ Z /w3 M HCI(6.2 mL > 18.6 mmol) -
EEBTHHEREING - LB LELKELXKREALAI
N Rt P o ALBEETE Qx40 mLYEREY - 544
Bt BRBREE BELAAZTPREBEUNRHZIAEE
B R R Z N-C'H- %56 [d] o ok -2- K )-4H-1'- £ $6 48 [8 % -
5,3'- 4 3R [2.2.2] F % 1-2-8 (0.5 g » 1.68 mmol » & %
68%) - '"H NMR (500 MHz, DMSO-ds) 6 ppm 11.45 (s, 1 H),
9.20 (s, 1 H), 7.32 (s, 1 H), 7.00 (dd, J=5.65, 2.90 Hz, 4
H), 3.91 (d, J=10.07 Hz, 2 H), 3.64 (d, J=10.07 Hz, 2 H),
2.98-3.05 (m, 4 H), 2.73-2.82 (m, 4 H), 2.67 (t, J=7.63 Hz,
4 H), 2.03 (d, J=2.75 Hz, 2 H), 1.85-1.92 (m, 2 H), 1.54-
1.63 (m, 4 H), 1.44-1.51 (m, 2 H) - MS (LC/MS) R.T.=1.30 ;
[M+H]*=298.2 -

#] A Chiralpak AS-H(30%x250 mm * 5 um)% # A & 30%»
CO, P = 78 (0.1% DEA)m 2 B &40 5 & st e B 45 4p
B £330 nmTUVE R - £ A% FR&EMH &% T35
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GeHk - -FE—MBEFH2%52011 g 0.36 mmol >
33.0 % - (82 R-E #49): M.P. 255°C (dec) - '"H NMR (500
MHz, DMSO-dg) & ppm 11.43 (br. s., 1 H) 9.16 (br. s., 1 H)
7.14-7.53 (m, 2 H) 6.82-7.09 (m, 2 H) 3.91 (d, J=9.77 Hz, 1
H) 3.64 (d, J=10.07 Hz, 1 H) 2.96-3.09 (m, 2 H) 2.71-2.87
(m, 2 H) 2.62-2.73 (m, 2 H) 2.01-2.08 (m, 1 H) 1.81-1.97
(m, 1 H) 1.54-1.66 (m, 2 H) 1.40-1.53 (m, 1 H) ° MS
(LC/MS) R.T.=1.26 ; [M+H]'=298.2 - # = {8 & 4% 2] 0.11
g+ 0.36 mmol » 33.0% - (8b; S-E # 4 ) ¢ 'H NMR(500
MHz, DMSO-d¢) & ppm 11.43 (br. s., 1 H) 9.20 (br. s., 1 H)
7.10-7.60 (m, 2 H) 6.83-7.11 (m, 2 H) 3.91 (d, J=9.77 Hz, 1
H) 3.64 (d, J=9.77 Hz, 1 H) 2.94-3.16 (m, 2 H) 2.71-2.86
(m, 2 H) 2.59-2.72 (m, 2 H) 1.97-2.09 (m, 1 H) 1.81-1.95
(m, 1 H) 1.53-1.71 (m, 2 H) 1.41-1.53 (m, 1 H) - MS
(LC/MS) R.T.=1.28 ; [M+H]"'=298.2 -
7 H9
N-(6-£ R A[d] & 4-2-K)-4H-1"- G #¢ F[E #4-53"-% K

[2.2.2] #F £ ]-2- &

B HEA  N-(6-f K H [d] & &-2-£)-"H-ok ob-1-55 K % 8 B

N= H s

e GY e
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@ »N B (30 mL)¥ 2 6-F % F [d] =& o -2-8 (1.14 g >
6.17 mmol) ¥ Ao 1,1'-2L # & — ok % (1.43 g 8 mmol) -
SOC THRHEREIS) B - ASPREEZ TR ABRAEALKY L
MTAECSO mL)## - AAEZRBUIC)TEBEZ EH X

L/ B B0 4% 8] N-(6- R K 5 [d] o o -2- & )-"H-ok ok -1- 5 & %
B R (1.16 g» 3.9 mmol » & R64%)B [ 14 & Kk 84217 & —
FHILXEABMZIEATANT - S HF -

Z BB (3-((3-(6-A KH[d]&Ft-2-R)sgiRRA) FHL)-3-%

R-1-g A BEE[222]F-1-R)= £ WY

H N
OH H N
N ¢
A \‘g S‘D\

BHy Cl

6 »N,N-— ¥ £ 7 & g (20 mL) ¥ = N-(6-& % # [d]%
o -2 )-"H-wk ok - 1-55 4% %% 8 B2 (0.86 g ° 2.9 mmol) ¥ & Ao
G-(BAFE)I-BA-1-A 2B ([222]F-1-A)= &M 1t
#(0.5g> 2.9 mmol) £70C T#H#H R E4.)F o &4
BE B EMNBG-100%T & T & /0 )i - £
REBE MBS BELSUNFEZEEHKKZG-(3-(6-R X5
[d]eE ok -2- KD B A)F A)-3-2 R-1- A EE[2.2.2]F-1-
F)= 8514 (0.4 g 1.01 mmol > & %£34.6%) - 'H NMR
(500 MHz, DMSO-dg) 8 ppm 11.92 (br. s., 1 H) 9.89 (br. s.,
1 H) 8.08 (br. s., 1 H) 7.62 (br. s., 1 H) 7.40-7.50 (m, 1 H)
5.40 (br.s., 1 H) 3.88 (d, J=10.20 Hz, 1 H) 3.76 (d, J=10.20

Hz, 1 H) 2.67-3.02 (m, 6 H) 2.08 (br. s., 1 H) 1.80-1.95 (m,
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2 H) 1.73 (br. s., 1 H) 1.01-1.63 (m, 4 H) - MS (LC/MS)

R.T.=3.87 ; [M+H]*=395.1 -

HEC  (2-(6-F KHA[d]F-2- A mR)-4H-1"-& K [ &
ok -5,3'-BIE[2.22] F 4]-1"-K) = K WY

_</

BH;

mANN-= F & F 8K (20 mL) ¥ 2 (3-((3-(6- & ¥ # [d]
gk 2-EVE R AT K)-3-2 A1 A ER[2.2.2]F-1-K)
Z 8 MM, (0.37 g 0.93 mmol)¥ FHANN'-— & & K % 1t

— % B (0.19 mL > 1.2 mmol) e £70C F & # K & 4/]s BF o
EmRELEGHBRW((40-100%2 8 T B5/T )& b -
EEAETYRERGBAEMAEN AT ZEEHKKZ(2-(6-8
¥ o3 [d) g ok -2- & B & )-4H-1'-4% & 8 [ B & -5,3"-4 3§
[2.2.2] % % ]-1"-%)= & Mt % (0.12 g 0.33 mmol » & %
35.5%) « '"H NMR (500 MHz, DMSO-ds) 8 ppm 9.10 (br. s.,
1 H) 7.95 (d, J=2.14 Hz, 1 H) 7.60 (d, J=8.55 Hz, 1 H) 7.36
(dd, J=8.55, 2.14 Hz, 1 H) 3.88 (d, J=10.38 Hz, 1 H) 3.76
(d, J=10.38 Hz, 1 H) 3.26-3.37 (m, 1 H) 3.17 (dd, J=14.95,
1.83 Hz, 1 H) 3.00-3.11 (m, 1 H) 2.80-2.97 (m, 3 H) 2.28
(br. s., 1 H) 2.00-2.11 (m, 1 H) 1.69-1.88 (m, 3 H) 1.46 (br.
s.,3H). LC/MS : # 94 85 i 2.94 (M+1-BH;=349.1) -

# D D N-(6- 5 £ # [d] & o&-2-£)-4H-1'- § # #F [ & o4 -

139832.doc -92-

-t

(%]



1431007

53-8 E[2.22]F £]-2-4

@ 7 & B (9 mL) ¥ 2 (2-(6-f % 3 [d]E =% -2- % & & )-4H-
-4 R F(Bek-53-#B[222]F%]-1-£)= & # it
(0.1 g+ 0.28 mmol) ¥ % 43 M HC1(0.69 mL > 2.07 mmol) - &
FERTHHREANSE - S LBLEELKELXRBEALAL N
SAfMTR - RLBELEL40 mLYXRAEY - &4 %
W BB R BEAAATTREBUBELE S
B R AR ZN-(6-8 K 5 [d]F ok -2- & )-4H-1'- & 2% 38 [ & ok -
5,3'-% # [2.2.2] ¥ % ]-2- % (0.06 g - 0.17 mmol » & %
62.4%) - '"H NMR (500 MHz, DMSO-dg) & ppm 9.03 (br. s.,
1 H) 7.93 (d, J=2.14 Hz, 1 H) 7.58 (d, J=8.55 Hz, 1 H) 7.35
(dd, J=8.55, 2.14 Hz, 1 H) 3.90 (d, J=10.07 Hz, 1 H) 3.65
(d, J=10.07 Hz, 1 H) 2.99-3.11 (m, 2 H) 2.73-2.89 (m, 2 H)
2.67 (t, J=7.63 Hz, 2 H) 2.08 (br. s., 1 H) 1.82-1.99 (m, 1
H) 1.43-1.67 (m, 3 H) - MS (LC/MS) R.T.=2.07 ; [M+H]*=349.1 -

#] A Chiralpak AS-H(30%250 mm * 5 pm)% 4 A & 30%»
CO, ¥ 2 F 82 (0.1% DEA)# A 2 # $y 48 4 2 $H sk B 45 4
B A£220 nmTFUVE R - £ E % ¢ EEM &2 % 4TI
BeEHR-F—MEHEFH2%420.034 g 0.10 mmol >
36.2 % - (9a; S-E#4): 'HNMR (500 MHz, DMSO-dy) &

ppm 9.02 (br. s., 1 H) 7.93 (d, J=2.14 Hz, 1 H) 7.58 (d,

139832.doc .93
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J=8.55 Hz, 1 H) 7.35 (dd, J=8.55, 2.14 Hz, 1 H) 3.90 (d,
J=10.07 Hz, 1 H) 3.65 (d, J=10.07 Hz, 1 H) 2.97-3.11 (m, 2
H) 2.73-2.89 (m, 2 H) 2.67 (t, J=7.48 Hz, 2 H) 2.08 (br. s.,
1 H) 1.93 (br. s., 1 H) 1.43-1.69 (m, 3 H) - MS (LC/MS)
R.T.=2.05 ; [M+H]*=349.1 - #% # & =+4.00° - ¥ = 18 & 4%
£ 0.037 g » 0.10 mmol » 39.4 % - (9b ; R-Z # 4) ° 'H
NMR(500 MHz, DMSO-dg) 8 ppm 9.02 (br. s., 1 H) 7.93 (d,
J=2.14 Hz, 1 H) 7.58 (d, J=8.55 Hz, 1 H) 7.35 (dd, J=8.55,
2.44 Hz, 1 H) 3.90 (d, J=10.07 Hz, 1 H) 3.65 (d, J=10.07 @@
Hz, 1 H) 2.93-3.13 (m, 2 H) 2.72-2.91 (m, 2 H) 2.62-2.73
(m, 2 H) 2.08 (br. s., 1 H) 1.93 (d, J=1.22 Hz, 1 H) 1.44-
1.68 (m, 3 H) - MS (LC/MS) R.T.=2.04 ; [M+H]"=349.1 -
W ot =-3.74° ¢
F#10
N-(1- 7 #-"H- R #[d] ok &-2-K)-4H-1'- & #& 4F [ & 4-5,3"-
BIE[2.2.2]F 4L]-2- M

< ¢
IR

$EEA  N-(1- FR-"H-® #[d] ok & -2-£)-"H-of o4 -1-5 £
% 8 B
N=

|
= RH_N
A

S

G TBEGBOmML)Y 2 1-F & -"H-% # [d]sk =% -2-8 (1.28 g
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8.7 mmol) ¥ & Av 1,1'- 2 #% £ = =k o (2.015 g » 11.31
mmol) e £50C THHREI8|BF - A REE T B H B
BB AR LHERXS0 mL)k# - £ AT 4% MA0C)+F &
BF & R LB AF BIN-(1-F & -"H- 3% 3 [d]ok ok -2- % )-
"H-ok o -1-58 X 52 8 8% (1.6 g > 6.22 mmol » & £71.5%) 8
MEARBEME-—FTAILRIRABIFEATART — 5 &
q:r o

# BB (3-AHK-3-((3-(1- F K-"H- R [d] o 4 -2-£) 5 IR

R)FR)-1-4g R BEFE[222]F-1-R) =5 HEYH

[fji“{ﬁ@

BHy

6 ANN-— F & P &8 & (20 mL)¥ 2 N-(1-F £ -'"H-8 #
[d]=k o -2- 3k )-"H-ok ok -1-2% /X % 8 A% (1.04 g > 4.04 mmol)
FARWMG-(BETFR)3-BE-1-AER[2.22]F-1-4)=
5 M1t # (0.687 g > 4.04 mmol) £ 70°C F 48 # & /& 41
B o RBREDLEGHEB R H(60-100%2 8 L 85/2 )4
b - AAZYREBEDEHEMRFHNIAEDRKZB-8
B3-(B-(1-F A-"H- R # [dlok ek 2-A)B R A)F £)-1-4%
AEE[2.22]1F-1-A)= 8 #WMitH(1.28 g 3.56 mmol » &
%88%) - LC/MS® ELC/MS# # FT4. +BH;2 2% : &9
8 f3.01 (M+1-BH;=346.2) -

HHEC  (2-(1-FPR-"H-Kjf[d] ok ot-2- K g R)-4H-1"- 45 £
SE[B ok -53-BFE[222]FK]-1-R)= & FEYH
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¥



1431007

G ANN-— ¥ & ¥ &8 8 (20 mL)¥ = (3-7 % -3-(3-(1-F
A -TH-% 5 [dlsk ek -2- R ) BR A )F A )-1-48 K % % [2.2.2]
+-1-£)= &ML (1.19 g 3.31 mmol) ¥ & s N,N'-=
A =3 K(1.55 mL> 9.9 mmol): £70C TR H¥ R
4805 o B REBLL BB RM(40-100%0 T 8 L B /T H)
@it - A AT YEBAMBEHEM AT ZEEERRKKZ(2-
(1-F & -"H- % 3 [d]=k & -2- % g A )-4H-1"- 4% K& 88 [°8 & -
53'-4 3B [2.2.2] % £ 1-1'-% )= & M1t 4 (0.94 g » 2.9
mmol > & % 87%) - '"H NMR (400 MHz, DMSO-ds) & ppm
9.36 (br. s., 1 H) 7.34-7.44 (m, 1 H) 7.26-7.34 (m, 1 H)
7.00-7.12 (m, 2 H) 3.90 (d, J=10.32 Hz, 1 H) 3.77 (d,
J=10.32 Hz, ! H) 3.57 (s, 3 H) 3.28 (dd, J=14.86, 2.27 Hz,
1 H) 3.13 (dd, J=14.86, 1.51 Hz, 1 H) 2.95-3.08 (m, 1 H)
2.75-2.95 (m, 3 H) 2.22 (br. s., 1 H) 1.96-2.11 (m, 1 H)
1.67-1.89 (m, 3 H) 1.43 (br. s., 3 H) - LC/MS : # B 8 i
2.37 (M+1-BH3=312.2) °
#$ D  N-(1-FR-"H- R H#[d] % 4-2-K)-4H-1'- 7 #2 F [ &

o -5 3'-AEFE[2.2.2] F I ]-2- K
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N
_</
[,?35: ’ND

@ 7 A (9 mL)d 2 (2-(1-F A -"H- % # [d] ok o -2- % &

A)-4H-1"-6 K B[Rk -53-2B[2.22]F K]-1'-A)= & &
1t #(0.92 g > 2.8 mmol) ¥ % A3 M HCI(7.1 mL > 21.2
mmol) o & EB FTHHERBEANE « Hio Lok LB B IE K
BEMAL NRALH T Ho - A8 T8 ((2x40 mL) % B\ &
%o%ﬁ%%%’@m&ﬁ%ﬁ’@ﬁﬁﬁﬁ§¢%%u

HEEZ2aEHRKRRKRZIN-(1-F £ -"H- R # [d]=k o -2- £ )-4H-
1'- 048 48 [°8 ok -5,3'- 48 3B [2.2.2) % 5 [-2-8 (0.84 g > 2.7
mmol > & % 95%) - '"H NMR (400 MHz, DMSO-d) § ppm
9.24-9.39 (m, 1 H) 7.33-7.42 (m, 1 H) 7.25-7.33 (m, 1 H)
6.99-7.10 (m, 2 H) 3.92 (d, J=10.07 Hz, 1 H) 3.66 (d,
J=10.07 Hz, 1 H) 3.57 (s, 3 H) 2.97-3.08 (m, 2 H) 2.78 (4,
J=7.81 Hz, 2 H) 2.67 (t, J=7.81 Hz, 2 H) 2.01-2.09 (m, 1 H)
1.80-1.96 (m, 1 H) 1.40-1.66 (m, 3 H) - MS (LC/MS)
R.T.=1.49 ; [M+H]'=312.2 -

#] A Chiralcel OJ-H(30%250 mm ' 5 pm)% 4 B & 22%»
CO¥ 2 F82(0.1% DEA)a R Z B & 48 sk Hor & 454 -
B #3000 nmTFUVE R - £ A% ¢85 mHekz 4T3
BEHRK - F—MBEEHZE4590.065 g 0.205 mmol >
39.8% - (10a - R-Z #4p) : 'H NMR(500 MHz, DMSO-d) 6

ppm 9.31 (br. s., 1 H) 7.35-7.45 (m, 1 H) 7.26-7.34 (m, 1 H)
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7.00-7.15 (m, 2 H) 3.93 (d, J=10.10 Hz, 1 H) 3.67 (4,
J=10.10 Hz, 1 H) 3.59 (s, 3 H) 2.93-3.13 (m, 2 H) 2.74-2.89
(m, 2 H) 2.61-2.74 (m, 2 H) 2.05 (br. s., 1 H) 1.91 (br. s., 1 H)
1.38-1.68 (m, 3 H) - MS (LC/MS) R.T.=1.37 ; [M+H]'=312.2 = #¢
¥ M =-16.02°c % — /8 % 45 %/ 0.06 g 0.19 mmol » 36.8% -
(10b; S-E 4 # ) : 'H NMR (500 MHz, DMSO-de) & ppm
9.31 (br. s., 1 H) 7.33-7.43 (m, 1 H) 7.25-7.33 (m, 1 H)
6.93-7.11 (m, 2 H) 3.93 (dd, J=9.92, 3.20 Hz, 1 H) 3.67
(dd, J=9.92, 3.20 Hz, 1 H) 3.58 (s, 3 H) 2.94-3.13 (m, 2 H)
2.74-2.85 (m, 2 H) 2.59-2.72 (m, 2 H) 2.04 (br. s., 1 H)
1.90 (br. s., 1 H) 1.37-1.70 (m, 3 H) - MS (LC/MS)
R.T.=1.37 ; [M+H]"=312.2 - # % #=+35.99° -
7411
N-(6-2 i & £ H#[d]gkok-2-K)-4H-1'"-F 7 F[F #-53"-%
FE[2.2.2] F &K]-2-%

N> o__
AN 2

#HEA D N-(6-2 F A K H#[d] & ot-2-£)-1H-of o -1-55 18 %
& B

VO\@i}—N?—l:S

AR T ERN TR (LS mL)P 26-2 & & X [d]E 4 -
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2-8 (1.5 g> 7.72 mmol) & = ('H-wk ok -1-5 ) F 2 81 (1.789 g
10.04 mmol) - /w# R E Z280C R &K - @A R E LS A K
SR AT R 2.4 %(7.88 mmol > 102%)4K 45 & B 22 -
LB (3-((3-(6-Z AR KHA[d] & 4-2-R)GHMA) FL)-
3-HE-1-HREF[222]F-1-R) = KW H

- \@YNW’N\/@l

ENHEF ERHANN-Z F & F 8k (8 mL)¥ 2N-(6-2 &
ARG (d]oE ok -2-5 )-1H-=k o -1-5% X 5 & A2 (2.4 g 7.88
mmol) & (3-(B& & F £)-3-#8 A -1-4x A B [2.2.2] % -1-4)
Z A (1.341 g> 7.88 mmol) - ju s R /& £ 80°C 2/
Bk BRREBAKREASG F BEBRAEMBMABLEBR &
EhRY BYWEAEARAEEME - S BLRABRZERLT
AN TF—RBEF
FEEC D (2-(6-C A K RA[d] & ot -2- K 5 £)-4H-1'- 47 £

[ k-5 3-BIFE[222]FR]-1"-£) = £ WIEH

H s
N o
07& \%D/

/
H3B_

BT EAANN-= F A F & 8 (10 mL) ¥ = (3-((3-
(6-Z AKX H[dl gk -2-R)HHBA)-FRA)3- A -1-4x 2
RRER[222]F-1-A)=a#MLH (3.2 g 7.9 mmol)& N,N'-
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—E A A B =% 8 (4.3 mL> 27.6 mmol) - /v # X & £
CEB2) B AMBEMBEAKRAT T - K& A KM ELKR

%ﬁﬁ%%°ﬁ&%?%@&%%i@éﬁ£ﬁﬁ%%%

B 42 8] 1,112 % (2.98 mmol » 37.8%) &K & # K -

# BED ' N-(6-2 f £ K H [d] £ ot-2-K)-4H-1'- £ # 47 [ #&

of 5 3-AEFE[2.2.2] E A ]-2- 5%
H\<\S SN
ﬂjoc\( ND
/N N

AP EAMN BT mL)¥ 2 (2-(6-T & F X [d]%
op -2- K B A )-4H-1'-4%8 B B [B-53-4K[2.2.2]F &]-1'-
A )= R # 1t 4 (500 mg > 1.34 mmol) R HCI(8.06 mL - 24.17
mmol) - A HPLC% # R & - 2/ 8 4% > & LC/MS#E A R &
LER BREHEAKRAG T BEHMHAARE - FH K
BPEHERABERQR) - BE AV EHEMNMRERS &R
B oo L B PR B B B OB ERLKRY XIF R 314.4 mg
(0.877 mmol > 65.3%)f5 &4 & - 'H NMR (400 MHz, DMSO-dy) ®
§ ppm 8.89 (1 H, br. s.), 7.50 (1 H, d, J=8.81 Hz), 7.38 (1
H, d, J=2.52 Hz), 6.91 (1 H, dd, J=8.81, 2.52 Hz), 4.03 (2
H, q, J=7.05 Hz), 3.87 (1 H, d, J=10.07 Hz), 3.62 (1 H, d,
J=10.07 Hz), 3.02 (2 H, s), 2.78 (2 H, t, J=7.81 Hz), 2.66 (2
H, t, J=7.68 Hz), 2.05 (1 H, br. s.), 1.91 (1 H, br. s.), 1.42-
1.67 (3 H, m), 1.33 (3 H, t, J=7.05 Hz) - MS (LC/MS)

R.T.=1.60 ; [M+H]*=359.0 -
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#] A Chiralpak AS-H(30%x250 mm > 5 pm)% # B & 30%»
CO,+ 2 F8£(0.1% DEA)Ya mx #H i s st Bikd
B #£300 nmTFUVE R - £ A% P R4 5 8 2% 045 5
BéHm R - FH—M@BEEHE2%EF%62.4 mgo 0.17 mmol »
31.2% - (11a; S-E# 4 ) '"H NMR (500 MHz, DMSO-dy) &
ppm 8.87 (1 H, br. s.), 7.49 (1 H, d, J=8.55 Hz), 7.38 (1 H,
d, J=2.44 Hz), 6.91 (1 H, dd, J=8.85, 2.44 Hz), 4.03 (2 H,
q, J=7.02 Hz), 3.87 (1 H, d, J=10.07 Hz), 3.61 (1 H, d,
J=10.07 Hz), 3.02 (2 H, s), 2.72-2.85 (2 H, m), 2.66 (2 H, t,
J=7.63 Hz), 2.05 (1 H, br. s.), 1.91 (1 H, br. s.), 1.43-1.64
(3 H, m), 1.33 (3 H, t, J=7.02 Hz) - MS (LC/MS) R.T.=1.81 ;
[M+H]"=359.1 « % = {8 % 4% #| 58.9 mg > 0.164 mmol -
29.5% - (11b; R-Z#4): '"H NMR (500 MHz, DMSO-dy)
8 ppm 8.86 (1 H, br. s.), 7.48 (1 H, d, J=8.85 Hz), 7.37 (1
H, d, J=2.44 Hz), 6.91 (1 H, d, J=2.75 Hz), 4.02 (2 H, q,
J=7.02 Hz), 3.86 (1 H, d, J=9.77 Hz), 3.61 (1 H, d, J=9.77
Hz), 3.01 (2 H, s), 2.72-2.85 (2 H, m), 2.62-2.69 (2 H, m),
2.04 (1 H, d, J=2.44 Hz), 1.90 (1 H, d, J=4.27 Hz), 1.42-
1.63 (3 H, m), 1.29-1.35 (3 H, m) - MS (LC/MS) R.T.=1.52 ;
[M+H]"=359.1 -

F 12
N-(6-F R X FHF[d] & od-2-K)-4H-1"- F 7 4F [ & &-5,3"- # 3§
[2.2.2] F&]-2- 8
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PIsaee

B A N-(6-F £ R [d] & ok-2-K)-"H- ok ot 1- 5 1 3¢ 88 B

N= H s
ST

WA CHEGBO mL)Y 26-F & K H[d]E4-2-H(1 g 6.2
mmol) # # o 1,1'-21 % £ — vk o (1.44 g 8.1 mmol) - £
SOC FTHRHRKRBIS I BF - A REEZERLBEALKRY L
ALBERXSOmL)R#H - AAZEZRAHAUC))FHEFEH X
1~ 85 2 42 B3] N-(6-F £ ¥ 5 [d] & ok -2- £ )-"H-9k & -1-57 4%
% 8 B2 (1.06 g 3.86 mmol > & £ 62%)H [ % £ kK & 12 47
- S HAEREABZIEATANRT —FBF -

S EEB  (3-FR-3-((3-(6-F R RH[d]E#-2-R)g L) F
R)-1-gx R AAFE[222]F-1-R)= GHIEH

BHs

@ BWN,N-= F & F 8% (20 mL)¥ ZN-(6-F & X 3 [d]#
o -2- 3k )-"H-wk ok -1-55 & % 8 82 (0.96 g 3.5 mmol) ¥ & Ao
G-(B A FA)3-BA-1-A4R(222]F-1-K)=a#i
#(0.595 g 3.5 mmol) > £70C FTHRHFEREL|F - BHE R
BRAbmBLE B EWM-100%L B T B /T k)it -

EAEAEZTZFYREADAEL U TN EZaE KK G- %-
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3-((3-(6-F B RF[d]-Eok-2- AV B A)F A )-1-4 X 4 8

[2.2.2] ¥ -1- &)= & # 1t 4 (0.88 g > 2.338 mmol © & %

66.8%) - MS (LC/MS) R.T.=3.71 ; [M+H]*=375.2 -

HHEC D (2-(6- F R KFH[d] & ot-2-K pg £)-4H-1'- 4 £ 4
[Eok-53-#3F[222]FK]-1'-B)= HHBIEY

) M*Il

BH;

B A N,N-— F 4 F &8 (20 mL)¥ 2 (3-% % -3-((3-(6-F
ARF[AIE2-2-KR)BBRA)T A)-1-ss XA £ R[2.2.2]1%-1-
A)= 8.1 # (0.86 g 2.285 mmol)¥ FH mMN,N'-— 2 &/ £
B4k = 35 B2 (0.288 g 2.285 mmol) > £ 70°C F # ## R /& 4/
B c REREBLAWCLELE - BAEARDALBRALET
BE ek - A AZHABOOC)T LB H RARNIFTH Z2EEHK
AR Z (2-(6-F A K 3 [d]vE ok -2- % B A )-4H-1"-4% & 8 [8 ok -
5,3'-4 F [2.22] F s ]-1'-£A )= & M 1t # (0.65 g > 1.899
mmol © # % 83%) - '"H NMR (500 MHz, DMSO-dg) & ppm
9.03 (1 H, br. s.), 7.59 (1 H, s), 7.51 (1 H, d, J=8.24 Hz),
7.15 (1 H, d, J=8.24 Hz), 3.86 (1 H, d, J=10.38 Hz), 3.74 (1
H, d, J=10.38 Hz), 3.29 (1 H, dd, J=15.26, 1.83 Hz), 3.14 (1
H, d, J=15.26 Hz), 2.99-3.09 (1 H, m), 2.80-2.95 (3 H, m), 2.36
(3 H, s), 2.25 (1 H, br. s.), 2.03 (1 H, t, J=10.22 Hz), 1.70-1.85
(3 H, m) - MS (LC/MS) R.T.=2.78 ; [M+H]*'=343.2 -
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S BED  N-(6-FR K FH[d] & ok-2-£)-4H-1'- 5 # 3F [ & 4 -

5,3 F[2.2.2] F 4% ]-2-B

Pl hes

@ # & &8 (9 mL) ¥ 2 (2-(6-F % X 5 [d]F =& -2- 5 & 5 )-
AH-1"-4z A B[R ok -53-43B[2.22]F K]-1'-%X)= & 7M1t
#(0.24 g 0.70 mmol) ¥ % m3 M HCI(1.753 mL > 5.26
mmol) s A E B THHERELSHA|EF - S LB TEL
W E KR BEAL NRAILSH FH - A C 8 CE(2x40 mL)%E
RAM AHAEMY SR BEHLRE BAELEAZTTR
B E P EAEH KK ZN(6-F & X [d]"E % -2-%)-4H-

S % [B ok -5,3'-4 3B [2.2.2]F &£ 1-2-8(0.19 g 0.58
mmol » & %83%) - 'H NMR (500 MHz, DMSO-d¢) & ppm
8.96 (1 H, br. s.), 7.57 (1 H, s), 7.49 (1 H, d, J=8.24 Hz),
7.13 (1 H, d, J=8.24 Hz), 3.88 (1 H, d, J=10.07 Hz), 3.63 (1
H, d, J=9.77 Hz), 2.98-3.04 (2 H, m), 2.72-2.85 (2 H, m),
2.66 (2 H, t, J=7.63 Hz), 2.36 (3 H, s), 2.05 (1 H, d, J=2.14

Hz), 1.91 (1 H, br. s.), 1.53-1.64 (2 H, m), 1.42-1.53 (1 H,

m) - MS (LC/MS) R.T.=1.79 ; [M+H]"=329.2 -

#] A Chiralcel OJ-H(4.6x25 cm > 5 um)% 4 A 30%# CO;
2 F8(0.1% DEA) - & #H s 244 > B £300 nmT UV
ERc - AAEYREHAIBZELABBAEH K - B —

%k 2 #4332 0.11 g+ 0.34 mmol » 55% - (12a; R-£ i
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#): '"H NMR (500 MHz, DMSO-ds) & ppm 8.95 (s, 1 H),
7.57 (s, 2 H), 7.48 (d, J=8.24 Hz, 2 H), 7.13 (d, J=8.24 Hz,
2 H), 3.89 (d, J=10.38 Hz, 2 H), 3.63 (d, J=10.38 Hz, 2 H),
2.99-3.06 (m, 4 H), 2.75-2.84 (m, 4 H), 2.67 (t, J=7.63 Hz,
4 H), 2.37 (s, 7 H), 2.06 (s, 2 H), 1.92 (s, 2 H), 1.55-1.64
(m, 4 H), 1.49 (dd, J=9.77, 2.44 Hz, 2 H) - MS (LC/MS)
R.T.=1.80; [M+H]"=329.2  # % 4 =-4.52 « # = {8 & 43 |
0.11 g - 0.34 mmol > 55% - (12b; S-E # 4% ) : 'H NMR
(500 MHz, DMSO-ds) 8§ ppm 8.96 (s, 1 H), 7.58 (s, 1 H),
7.49 (d, J=8.24 Hz, 1 H), 7.14 (d, J=8.24 Hz, 1 H), 3.89 (d,
J=10.07 Hz, 1 H), 3.63 (d, J=10.07 Hz, 1 H), 3.03 (d,
J=2.44 Hz, 2 H), 2.75-2.84 (m, 2 H), 2.67 (t, J=7.78 Hz, 2
H), 2.37 (s, 3 H), 2.06 (s, 1 H), 1.92 (s, 1 H), 1.55-1.64 (m,
2 H), 1.49 (dd, J=9.77, 2.75 Hz, 1 H) - MS (LC/MS)
R.T.=1.80 ; [M+H]}"=329.2 « % 5 # =+10.08 - |
FHI13
2-(4H-1"- 8 # $F [ B ok -5,3"- B F[2.2.2] F 4L ]-2- R &) %
H# [d] & o -6- 52

H S
N\< OH

PHEA NA(C(BEZTR=-FRY KR ER)K H[d] & k-2
H)-1H-of of - 155 14 8 & 5
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QR TEGO mL)P 26-(B=ZTA-_F A RARALE)IR
# [d]“E o -2- % (%= WO 2007/086800 % 102 & ¥ £f & %
#)(3.1 g 11.05 mmol) ¥ & Ao % # % = = = (2.56 g~
1437 mmol) > m#H R BEETOCHRR - A4/ X BEE R BB
BARMEILRLE AHRFHEFAEER - 2 HN-(6-(F =
TRA-FAHE LA A)EF[d]E%-2-4)-1H-=k 4 -1-5
X w8 A% (3.85 g 9.86 mmol » & % 89%) & Kk & 4F AT & —
S iz A TFTEEANT —FHF - MS (LC/MS)
R.T.=2.56 ; [M+H]*=388.9 ¢ |
$HEB  (3-(3-(6-(BE=TRA-—FRy LA AR)KH[dE

o -2-R)GRERK) FHR)-3- AKX RE[2.2.2]
#-1-R)=Z HHIEH

s_ N OH
TBSO >/N n
\©/\N 27/ h{l

BHy

G ANN-— 7 4 98 &40 mL)Y ZN-(6-(F=T X =¥
A A A A)E FF [d]E o -2-4)-1H-ok o -1- 2% X 5 88 &
(3.85 g » 9.86 mmol) ¥ & hv (3-(B & 7 % )-3- -1-48 K&

B(2.2.2]%-1-A)= & M4 (1.68 g 9.86 mmol) - 4 80°C
FThash R E2 B - AHRBELEBEEEAAD A KZIRS
Wk o WEAEBRBALAATFTRAGEUNFH IR EBRKRZ(3-
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(G-(6-(F=ZTEA=—F AL RAL)RH [d]F4-2-% )5
B R)F A)-3-A-1-s A8 R[222]%-1-A)= W1t

(6.2 g)
FHC 2-(6-(FEZTHA-FRYBERAR)EKH[A] £ -
2- K B R)-4H-1"-4g B $F [ ok -53-# F[2.22] F
L]-1'-£) = & 14
a? o
o BHy

@ #NN-— F % F & 8% (10 mL)¥ 2 (3-((3-(6-(% = T £
—F AR AAR)R A (A E%-2-R)H BB A)F £)-3-5
A-l-4x A% R[222]F-1- A )= & ML (4.9 g 9.9
mmol) ¥ F 4o 1,3- = 2 & & 5 &b = & B (5.4 mL > 34.5
mmol) - juv 2k R & £ 80°C B MLC/MSE 3| - A% R /& B[4
BRANRTBRZREY Y - KEAFAKRRBLAEALZE PR
Y - LB T RERBERGHREBY o WLERBRY UG B (2-(6-

L (zﬁs.w:;&;EPgsyﬁgag)za#[d]ngni-z-;;ga;g)-m-
1'-4% R B [Bok-53-#38[222]FK]-1-R)= & M 1t %
(3.28 g 7.15 mmol » & %72.6%) - MS (LC/MS) R.T.=3.60 ;
[M+H-BH;]"=445.2 -
ZEED  2-(4H-1"- £ 48 4F[oF 4 -5,3"-F[222] F K]-2-£
s R) K H[d] & 4-6-5

H%S OH
AN 20
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@ 7 A E (10 mL)¥ 2 (2-(6-(F =T HX = F E® K XA
A)E # [d]oE ok -2-%4 B A )-4H-1'-4 & #8 [8 & -5,3'- 4 32

[2.2.2]F % ]-1"-R)= A Mt (3.2 g 6.98 mmol) P F Av
HCI1(8.14 mL » 24.43 mmol) - A £ B FH F R E3 /] 8F - &
RAMMBAKRKT AR 8T o BHEMARHFER
KB - WEAHBREBEALAEZEZPTREGE - AR TEERYE R
B 43 B 2 B & Rk I H % 2-(4H-1"- 8 3k 88 [°B 4 -
5,3'-4 3B [2.2.2] F 4 1-2-K B & ) K FF [d] “E 4 -6-8F (958
mg > 2.90 mmol > & % 41.5%) - '"H NMR (500 MHz, DMSO-
d¢) & ppm 9.36 (1 H, br. s.), 8.85 (1 H, br. s.), 7.41 (1 H, d,
J=8.85 Hz), 7.12 (1 H, d, J=2.44 Hz), 6.78 (1 H, dd,
J=8.85, 2.44 Hz), 3.86 (1 H, d, J=10.07 Hz), 3.61 (1 H, d,
J=10.07 Hz), 2.96-3.06 (2 H, m), 2.71-2.85 (2 H, m), 2.66
(2 H, t, J=7.78 Hz), 2.04 (1 H, br. 5.), 1.90 (1 H, br. s.), 1.43-
1.64 (3 H, m) - MS (LC/MS) R.T.=1.03 ; [M+H]"=331.29 -

#] A Chiralpak AD-H(30%x250 mm * 5 pum)%& & A & 30%»
CO, ¥ 2 F8(0.1% DEA)a s 2 H BB o B H R EHYD -
EEZRELA300M A EEPREMSBIFUFI G E
R F—EBEE R EBH(S)-2-(4H-1"-R 3 $F [ £ -5,3"-

3 [2.22)F 5 ]-2-A B B ) R 5 [d)E % -6-8(395.2 mg >
1.19 mmol * & % 41.4%) - (13a> S-BE#4): 'H NMR (500
MHz, DMSO-dg¢) & ppm 9.36 (1 H, br. s.), 8.84 (1 H, br. s.),
7.41 (1 H, d, J=8.55 Hz), 7.12 (1 H, d, J=2.44 Hz), 6.78 (1

H, dd, J=8.55, 2.44 Hz), 3.86 (1 H, d, J=9.77 Hz), 3.61 (1
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H, d, J=10.07 Hz), 2.96-3.05 (2 H, m), 2.72-2.84 (2 H, m),
2.65 (2 H, t, J=7.63 Hz), 2.04 (1 H, br. s.), 1.90 (1 H, br.
s.), 1.52-1.64 (2 H, m), 1.43-1.52 (1 H, m) - MS (LC/MS)
R.T.=1.30 ; [M+H]"=331.4 - % — 18 # % (R)-2-(4H-1'-& %
FBee-53"-2F[2.22)F £ ]-2-F B A )R H [d]E 4 -6-5
(375 mg: 1.14 mmol » # %39.3%) - (13b- R-Z#49): 'H
NMR (500 MHz, DMSO-d¢) & ppm 7.40 (1 H, d, J=8.55 Hz),
7.11'(1 H, d, J=2.44 Hz), 6.77 (1 H, dd, J=8.55, 2.44 Hz),
3.86 (1 H, d, J=10.07 Hz), 3.60 (1 H, d, J=10.07 Hz), 3.01
(2 H, s), 2.73-2.84 (2 H, m), 2.65 (2 H, t, J=7.78 Hz), 2.04
(1 H, br. s.), 1.90 (1 H, br. s.), 1.54-1.62 (2 H, m), 1.43-
1.52 (1 H, m) - MS (LC/MS) R.T.=1.43 ; [M+H]"=331.4 -
7 H14
N-(4,5,6,7-m9 & R HA[d] & ok-2-£)-dH-1"- § # $F [ 78 o4 -

53-8 [2.2.2]F KR]-2-%
N
iws‘\Q
O \N
A5~

HHEA D N-(4,5,6,7-m9 £ K H#[d] & 4 -2- £ )-1H- o o -1- 5

& 4 &%

S
L
[y
N
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G N0 mL)P 24,5,6,7-w9 & X #F[d]E-¢-2-5(0.5 g>
3.24 mmol) ¥ # Auv = (1H-=k = -1- 54 ) F 55 &1 (0.58 g > 3.24
mmol) - £50°C FT# # R B4/ 6% o A% B IR % R B AT E
mAY  LBEHERLKG0-100%T 8 LE-CHKR)LiLRD
B3 8 2 @ & 8 kK 2N-(4,5,6,7-w & K H [d]E =% -2-

B )-1H-=k o -1- 8% & 5 8 A% (0.60 g > 2.27 mmol » & %

70.0%) o
S BEB 0 (3-# £-3-((3-(4,5,6,7-m9 &5 K H#[d] & o -2-K) 5 IF
H)FR)-1-gx RAFE[2.22]F-1-R) = WY ®

et g
e

@ »N,N-= F & ¥ & # (20 mL) ¥ 2 N-(4,5,6,7-m & X #

[d]ek o -2- % )-1H-%k o - 1-5% 4 % 8 % (0.54 g > 2 mmol) ¥

A

G- ATFTRA)I-BA-1-xAEE[222]F-1-A)= &
AL (0.35 g 2 mmol) o ££50°C F#H ¥ R B3/ 8F o & 4p
ERGARBABE AN - B d 2WA K (50-100% ke @
BE-C )it E AT FEAEAMZE —/EEN
(TLC) - &4t Ak masm AiFsl 2 aeh RARKRZG-8%-
3-((3-(4,5,6,7-m &, R H [t -2- K ) B A)F £)-1-48 &
% 33 (2.2.2]F-1-A)= & M4 (0.51 g> 1.39 mmol » & %
68.2%) - '"H NMR (500 MHz, DMSO-D6) & ppm 11.46 (s, 1
H), 5.26 (s, 1 H), 3.89 (dd, J=13.58, 5.34 Hz, 1 H), 3.68

(dd, J=13.73, 4.88 Hz, 1 H), 2.55-2.94 (m, 8 H), 2.06 (dd,
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J=9.31, 3.20 Hz, 1 H), 1.66-1.90 (m, 6 H), 1.21-1.59 (m, 4

H) ; [M+H]"=365.1 -

HEEC D (2-(4,5,6,7-m & K FF[d] fF ok -2- £ pr £)-4H-1'- 42
RIF[ Bk -5,3-BF[222]F&]-1'-R)= 5 HIEWH

0
o

BH;

@ N NN-=— F K& F & i (20 mL) ¥ 2 (3- & # -3-((3-
(4,5,6,7-m g K [d]E e -2- K ) BR A )T £)-1-4x £ 2 3
[2.2.2]F -1- &)= &M% (0.5 g 1.37 mmol) ¥ F Au N,N-
— & AKX I =5 K (0.74 mL > 4.78 mmol) - £ 70°C F #
HRBANET - REKRBELRFINAERY - EH28%B &
(50-100% Z Bt ZEs-T )b ot E U BB A M2 B
=/ H(TLC) - & B REEHBHMRITHZEEDH K
K Z (2-(4,5,6,7-m@ & K 5 [d]oE ok -2- & B £ )-4H-1"-4% # 32
[ & -5,3"- 43R [2.2.2]F % ]-1'-A )= & M 1t 4 (0.38 g -
1.14 mmol - & % 84%) - 'H NMR (500 MHz, DMSO-D6) §
ppm 8.26-8.86 (m, 1 H), 3.78 (d, J=9.46 Hz, 1 H), 3.66 (d,
J=9.77 Hz, 1 H), 3.19-3.30 (m, J=14.95, 2.14 Hz, 1 H),
2.96-3.12 (m, 2 H), 2.78-2.94 (m, 3 H), 2.54-2.65 (m, 4 H),
2.19 (s, 1 H), 2.00 (s, 1 H), 1.66-1.85 (m, 7 H), 1.43 (m, 3
H) - MS (LC/MS) R.T.=2.50 ; [M+H-BH;]*=319.1 -

$ D : N-(4,5,6,7-09 £ R H# [d] & o -2- R )-4H-1'- £ # 3
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[Bok-53-#F[2.2.2]FHK]-2-4&

0
AT

& % & & (9 mL)¥ 2 (2-(4,5,6,7-m & ¥ 3 [d]*E 4 -2-K &

R)-4H-1"-42 A BB %-53 -8B [2.22]F K]-1'-£)= 4 #
it # (0.36 g » 1.08 mmol) ¥ & Az3 M HC1(0.36 mL > 1.08 mmol) -
AT B THBEREAILGE - §TLC(T R R)EARBRT I
B AL LEAKEEYEKXE - Al NRALH T I
AR o RLBCER<40 mLYRERAY - &6 A RY > &
s R BAALAATPTEEUAFHEGEN AKZ
ok 54 ¥ N-(4,5,6,7-v9 8 % H [d]E =4 -2-5%)-4H-1"- R 2 &K [*&
op -5 3'- 4 3E [2.2.2]% %5 ]-2-%(0.28 g 0.84 mmol > E ¥
78%) - 'H NMR (500 MHz, DMSO-D6) & ppm 8.30-8.75
(br.s, 1 H), 3.79 (d, J=9.44 Hz , 1 H), 3.55 (d, J=9.76 Hz ,
1 H), 2.90-3.03 (m, 2 H), 2.54-2.84 (m, 8 H), 2.00 (s, 1 H),
1.81-1.93 (m, 1 H), 1.75 (d, J=2.44 Hz, 4 H), 1.36-1.67 (m,
3 H) » MS (LC/MS) R.T.=1.39 ; [M+H]'=319.1 -

#] A Chiralpak AD-H(30x250 mm * 5 um)%& & A & 23%%
CO,% z P& (0.1% DEAYa g 2z B Hla s BBt Z B9 -
EE®RATA300nM. AAETTYREGEASBIEUAREEE
Bk o B — A% F % B (S)N-(4,567-m & X 5 [d]E
of -2-F )-4H-1'- 8 4 32 [B o -53"-# K [2.2.2] F % ]-2- 5
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(0.1 g> 0.29 mmol » & % 36.8%) - (14a> S-Z # 4 ) : 'H
NMR (500 MHz, DMSO-D6) § ppm 8.29-8.89 (br.s, 1 H),
3.80 (d, J=9.46 Hz, 1 H), 3.54 (d, J=9.77 Hz, 1 H), 2.94-
3.04 (m, 2 H), 2.55-2.85 (m, 8 H), 2.00 (s, 1 H), 1.85-1.94
(m, 1 H), 1.70-1.81 (m, J=2.43 Hz , 4 H), 1.39-1.65 (m, 3
H) - MS (LC/MS) R.T.=1.54 ; [M+H]'=319.1 - & = {8 & 3
(R)-N-(4,5,6,7-1 & % # [d] <% = -2- & )-4H-1'- & 3 4 [& o -
5,3'- 4 3% [2.2.2] % # ]-2- % (0.11 g > 0.30 mmol » #& %
38.2%) ° (14b - R-£ # 4 ) : '"H NMR (500 MHz, DMSO-D6)
8 ppm 8.24-8.96 (br.s, 1 H), 3.79 (d, J=9.46 Hz, 1 H), 3.52
(d, J=9.76 Hz, 1 H), 2.95-3.08 (m, 2 H), 2.55-2.80 (m, 8 H),
2.00 (s., 1 H), 1.85-1.90 (m, 1 H), 1.70-1.79 (m, J=2.42 Hz,
4 H), 1.39-1.63 (m, 3 H) ; [M+H]*=319.1 -
FH1S5
N-(4- B g K of o -2- R )-4H-1"- § #4 $F [ 28 o -5,3"- 4 38
[2.2.2] F K]-2-%

O\
A

B HEA D N-(4- £ 5 £ o od-2-R)-IH-oF ok 155 1€ 5 5 5

N=\ H S
S \(;JY
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QARG mL)Y 24-8 & &4 o8k -2-5(1.04 g 7.31
mmol) ¥ F Ao l,1-5i # A —ok=£(1.7 g 9.5 mmol) ¢ £ 50°C

THERREIS|I G - AP RBEEZFZELBEAKRMEBLALT

BE(2x50 mL)% # » £ A E M BFUOC)TY B F EH R2/D
B o 2 M N-(4-8 & A ok -2-4)-1H-=k =& -1-50 K 5 88 A&

(1.02 g 4.04 mmol > & £553%) & K BiET & — F &1L

zZHEATHEEANRT T BT -
S EEB : (3-HHA-3-((3-(4- A AKX EA-2-B)gRE) T E)-

-4z RABFE[2.22]F-1-R)=Z 4HIEY
OH H H
l,w('\j_v”wr”v“‘]{
BH; S S

@ AN,N-= F & 7 8 % (20 mL)¥ 2 N-(4-& & K &= -2-
B )-1H-ok ok -1-25 X 5 & 8% (0.57 g 2.26 mmol) ¥ & Ao (3-
(A FA)3-mA-1-AER[222]F-1-K)=a#MitHh
(0.38 g+ 2.26 mmol) » £70°C F## KR 24/ 85 - A 47 B
PwmRBEREZINRAD  LdbEBHEBEHGSO1000T B, T
BE-T )it E A B EaEN KRR G-8E-3-(3-
(4-2 B 2 Zok 2- KB BRE )T A )-1-sx A #ER[2.2.2]F-1-
A)= A MAL 4 (0.56 g 1.58 mmol » & %70.0%) - '"H NMR
(500 MHz, DMSO-ds) & ppm 11.62 (s, 1 H), 6.70 (s, 1 H),
531 (s, 1 H), 3.58-3.96 (m, 2 H), 2.63-3.11 (m, 7 H), 2.00-
2.22 (m, 1 H), 1.65-1.97 (m, 3 H), 1.16-1.61 (m, 10 H) -

MS (LC/MS) R.T.=3.43 ; [M+H]"=353.2 -
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PHEC(2-(5-B AR AEA-2- R R)-4H-1"- 45 £ $Z [ F o -
5,3-#FE[2.22]FK]-1"-£)= & WY

e
"

BH,

@ #ANN-= ¥ & F & 8% (20 mL)¥ 2 (3-% £ -3-((3-(5- &
S rﬁ%"%‘&-Z-g),.Lﬂ}igg)‘f?%)-1-5&&%&%[2.2.2]%-1-;;’&)_:_
& M1 4# (0.54 g 1.52 mmol)¥ H AwN,N'-=— & & £ 2 /& =
Z #(0.83 mL > 5.33 mmol) £ 50°C F # 3 & /& 24/ 8% -
REERE LG R ARELY - 8d S HBE K (50-100%2 &% ¢
BE-TR )it T RFE A EY X S — /K 8N
(TLC) - & HF B RMBE M RIFHNE B EH KK 2(2-(5-8
P AR ok -2-3K B AR )-4H-1"-4% X B ("B ok -5,3"-4 5 [2.2.2]F
B 1-1'-X)= & 44 (0.39 g» 1.22 mmol » & %80%) - 'H
@ NMR (500 MHz, DMSO-dy) 8 ppm 6.55 (s, 1 H), 3.75 (m, 2
H), 3.20-3.31 (m, 1 H), 2.96-3.15 (m, 2 H), 2.77-2.97 (m, 4
H), 2.22 (s, 1 H), 2.01 (s, 1 H), 1.68-1.90 (m, 3 H), 1.43 (s,
3 H), 1.21 (d, J=7.02 Hz, 6 H) - MS (LC/MS) R.T.=2.36 ;
[M+H-BH;]*=307.2 -
L HED - N-(4- B G R Fok - 2-L)-4H-1"- £ 2 48[ oF ok -5 3'-
RE[2.22]F4]-2-8
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-

T
O\

A5

G BHBAO mL)P 2 (2-(4-F R A%

&

-2-% pr & )-4H-1'-
A B[ Bk -53 -8 F[2.22]F Kk]-1-A)= 8@t #(0.42 g~
1.31 mmol)¥ % #v3 M HCI(0.44 mL > 1.31 mmol) - £ ¥ &
THEREAIE - BTLC(TRH)BEARR DT TR © & v
LB LB A AR - Al NRALMK T ARE - A
LB LEE(Rx40 mLYE R E Y - A KRY > BREE K
%> BAALAEAAT T AL AIFEEZ A EHKRKZSH®EN-
(4- 2 7 & o ok -2- 5 )-4H-1'- 8 % 5 [*B ¢ -5,3"-% ®& [2.2.2]
% 21-2-8 (0.34 g » 1.05 mmol » & %80%) - 'H NMR (500
MHz, DMSO-D6) & ppm 8.20-8.91 (m, 1 H), 6.52 (s, 1 H),
3.83 (d, J=9.46 Hz, 1 H), 3.57 (d, J=9.46 Hz, 1 H), 2.99 (s,
2 H), 2.58-2.92 (m, 5 H), 2.02 (s, 1 H), 1.82-1.96 (m, 1 H),
1.38-1.66 (m, 3 H), 1.20 (d, J=7.02 Hz, 6 H) - MS (LC/MS)
R.T.=1.27 ; [M+H]"=307.1 -

#] A Chiralcel OJ-H(30x250 mm > 5 pm)#% 4 A & 23%»
CO,% z 8 (0.1% DEA)a R 2z H Ao s e RAEdy -
AEBRALA3000M-. L EEZPRAERMYEZIEUNRFIAE
BAk o BB EAREZEHS)N-(4-F &K FEA-2-5)-
AH-1'- 8 5% 48 [8 =& -5,3'-4 & [2.2.2] ¥ % ]-2- A (0.01 g~

0.03 mmol » & £2.95%) (152 S-2#4): '"H NMR (500

139832.doc -116 -



1431007

MHz, DMSO-D6) 6 ppm 8.35-8.95 (m, 1 H), 6.52 (s, 1 H),
3.82 (d, J=9.41 Hz , 1 H), 3.57 (d, J=9.46 Hz, 1 H), 2.99 (s,
2 H), 2.60-2.88 (m, 5 H), 2.02 (s, 2 H), 1.82-1.96 (m, 1 H),
1.38-1.65 (m, 3 H), 1.20 (d, J=6.71 Hz, 6 H) - MS (LC/MS)
R.T.=1.38 ; [M+H]'=307.1 - % — {8 % % (R)-N-(4-2 & & =%
4 -2-K)-A4H-1"- R 4 B [B 2 -53-# B [2.22] % k]-2-B
(0.02 g> 0.05 mmol » & %£4.83%) - (15b R-Z # 4 ): 'H
NMR (500 MHz, DMSO-D6) & ppm 8.35-8.91 (m, 1 H), 6.52
(s, 1 H), 3.82 (d, J=9.44 Hz , 1 H), 3.57 (d, J=9.46 Hz, 1
H), 2.99 (s, 2 H), 2.60-2.90 (m, 5 H), 2.02 (s, 2 H), 1.82-
1.96 (m, 1 H), 1.38-1.62 (m, 3 H), 1.20 (d, J=6.78 Hz, 6
H) - MS (LC/MS) R.T.=1.49 ; [M+H]*=307.3 -

F 16
N-(Fot-2-R)-4H-1'- £ #4 F[F 4 -5,3"-#F[22.2] & k]-

2- %

N
v
Wl
H A N-(F ok -2-K)-1H-oF o - |- 55 £ 5 85 &
S
Loy
®
N

@R LA (B0 mL)R w &k (5 mL)f 2 Eok-2-5:(2.12 g -
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21.17 mmol) ¥ # Ao = (1H-=k ok -1- 2% )P % 81 (4.90 g 27.5
mmol) ¢ LA60C FTHAERMBSI® - AP REZERELABIE
hEM B RAACEQECxIS mL)ABKAFREKRENR - &
My N-( & ok -2- % )-1H-=k ok -1- 5% 4% %% 8 A% (3.70 g » 17.60
mmol * & £83%)E A EEME -~ FRMXIHEATELEA
wF—F P -
S EEB  (3-H K3 ((3-Es-2- R RR) FR)-1-# K &R
[2.2.2] F-1-R)= 8 HIEH
i S

G AN N-=— F & ¥ & A (30 mL) ¥ = N-(% = -2-%)-1H-
ok ok <12 K BB ABE (1.7 g 8 mmol) ¥ A A (3-(B A F A)-
3.7 A -1-4g A2 B[222]1F-1-A)=a#MiHm(1.37 g
8 mmol) s £50°C FTH I RBEANE - A% LR%ERERF
DAY o B hEHEEK(50-1000L 8 LE-T )i h
MEAER A EMZE —r/EE8A(TLC) - & 4 B IR 4
REHSUEINEaEDRKZC-BE3-(C-E4-2-X 5
B AT A)-1-4x A g[2.22]1F-1-K)=a#itHm (1.5 g
4.80 mmol * & %£59.8%) - '"H NMR (500 MHz, DMSO-ds)
ppm 11.64 (s, 1 H), 7.42 (d, J=3.36 Hz, 1 H), 7.14 (m, 1 H),
5.32 (s, 1 H), 3.78 (dd, 2 H), 2.59-3.02 (m, 6 H), 1.99-2.18

(m, 1 H), 1.79-1.92 (m, 2 H), 1.64-1.80 (m, 1 H), 1.19-1.65
(m, 4 H) » MS (LC/MS) R.T.=2.73 ; [M+H]"=311.1 -
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HEEC © (2-(Fk oAk -2- 2 iz;;%) dH-1"-45 K SF [ & ok -5,3'- 4 3%
[2.2.2] F4]-1-£) = G HIEH

HN’EB

/\( S
A

[
BH;

@A NN-= F & F 8 3% (20 mL)¥ 2 (3-58 % -3-((3-7 ok -
2- A B R A)F A )-1-45 £ 4 33 [2.2.2]F -1-A )= & # 1t W
(1.2 g > 3.84 mmo)? HAwNN-=— 2 & £ 21t = & 8 (2.09
mL > 13.45 mmol) > £50C FH#H# R B 24 85 o £ 4 R /i
Mg el ey o @B EHR M (50-100%2 B L B5 -0 %)
it E XN FINBAE M E — BE/E B 4y (TLC) o A 43

BRBEBBEMHRIFHNEEL &8 AR Z(2-(Fok-2-% 5 £)-
AH-1"-4 A SR [B o2 -53-# B [2.22]F K% ]-1'-£)= & & 1t
#(0.84 g 3.02 mmol > # %£79%) - '"H NMR (500 MHz,
DMSO-D6) & ppm 8.37-9.14 (m, 1 H), 7.32 (d, J=3.66 Hz, 1
H), 7.04 (d, J=3.66 Hz, 2 H), 3.79 (d, J=10.07 Hz, 1 H),
3.67 (d, J=10.07 Hz, 1 H), 3.20-3.29 (m, J=14.95, 2.14 Hz,
1 H), 2.97-3.15 (m, 2 H), 2.78-2.94 (m, 3 H), 2.22 (s, 1 H),
1.95-2.08 (m, 1 H), 1.66-1.85 (m, 3 H), 1.43 (s, 3 H) -

(LC/MS) R.T.=1.57 ; [M+H-BH;]*=265.1 -

i3

H D : N-(F ok -2- K )dH-1"- § 4 48[ & ok -5,3'- 4 3
[2.2.2] F4]-2-5

139832.doc -119 -
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HNK)

A
[

G RN E B9 mL)d 2 (2-(F 4k -2-% % A )-4H-1"-4& 5 &
[% ok -5,3'-4 38 [2.2.2] F & ]-1'- %)= & # 1t 4 (0.57 g~
2.05 mmol)¥ # #v3 M HCI1(0.68 mL > 2.05 mmol) - & £ &

THERELIIE  c GTLC(TREH)BEARET T A ° &l
LB LB BMB yBEARE - Rl NARAMKFTIKE - A
B LB (2x40 mL)E R AW - A AKRY > EHESE 13
o BB A A AT PEGEUNFE 2 EE R KK H RN
(o ok -2-% )-4H-1'-§ 2 R [R =2 -53-8 R [2.2.2]F K ]-2-8&
(0.4 g 1.44 mmol » & % 70.2%) - 'H NMR (400 MHz,
DMSO-ds) & ppm 8.64 (s, 1 H), 7.24 (d, J=3.74 Hz, 2 H),
7.01 (d, J=3.75 Hz, 2 H), 3.78 (d, J=9.80 Hz, 2 H), 3.53 (d,
J=9.80 Hz, 2 H), 2.97-3.05 (m, 4 H), 2.74-2.86 (m, 4 H),
2.65 (t, J=7.84 Hz, 4 H), 2.01 (s, 2 H), 1.88 (s, 2 H), 1.53-
1.64 (m, 4 H), 1.45-1.56 (m, 2 H) - MS (LC/MS) R.T.=0.28 ;
[M+H]"=265.1 -

#| A Chiralcel OJ-H(30%x250 mm *» 5 pm)%® # A & 23%%
CO,+¥ 2 P8(0.1% DEA)a A 2B A st BBH -
Sk ERAEA300nM. EAZTREA BRI ENRFEEE
Bk o B — A8 FAx 2% B (S)-N-(F .-2-4)-4H-1"- R 3
Y2 (& ok -5,3'-48 3% [2.2.2] F % ]-2-% (0.12 g 0.43 mmol >

A % 18.80%) - (16a > S-E # # ) 'H NMR (400 MHz,
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DMSO-ds) & ppm 8.64 (s, 1 H), 7.26 (d, J=3.75 Hz, 2 H),
7.00 (d, J=3.77 Hz, 2 H), 3.78 (d, J=9.81 Hz, 2 H), 3.54 (d,
J=9.82 Hz, 2 H), 2.95-3.10 (m, 4 H), 2.75-2.82 (m, 4 H),
2.65 (t, J=7.80 Hz, 4 H), 2.01 (s, 2 H), 1.88 (s, 2 H), 1.53-
1.60 (m, 4 H), 1.42-1.51 (m, 2 H) - MS (LC/MS) R.T.=0.32 ;
[M+H]"=265.1 « % = {8 % % (R)-N-(£ =% -2- % )-4H-1'- & %
R [B o -5,3"-# K [2.2.2])F &£ ]-2-8(0.15 g 0.52 mmol >
E %22.96%) - (16b > R-Z # 4 ): 'H NMR (400 MHz,
@ DMSO-d;) & ppm 8.64 (s, 1 H), 7.25 (d, J=3.74 Hz, 2 H), 7.00 (d,
J=3.76 Hz, 2 H), 3.78 (d, J=9.80 Hz, 2 H), 3.53 (d, J=9.80 Hz, 2
H), 2.95-3.08 (m, 4 H), 2.75-2.84 (m, 4 H), 2.65 (t, J=7.80 Hz, 4
H), 2.01 (s, 2 H), 1.88 (s, 2 H), 1.54-1.62 (m, 4 H), 1.43-1.53 (m,
2 H) - MS (LC/MS) R.T.=0.28 ; [M+H]*=265.3 -
F 17
N-(4-(4-F AR KR)-5- FRFok-2-K)-4H-1'- £ 3 [
ok -5,3"-BIE[2.2.2] F 4E]-2- %

® y

o)

N

N \
\>——NH
A
LA N-(4-(4-F AR RR)-5-F R ogrog-2-RK)-1H- 5 o -

1-57 K % 88 &%
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@A LB (25 mL)¥ 2 4-(4-F £ A K K)-5-F & o ok -2-

B (0.98 g » 4.45 mmol) ¥ % v = (1H-

(1.03 g+ 5.78 mmol) - £50C F# # R E

wk ok -1-K ) F &L &R
3B o PR B

Z2ERABELKEY - AT H2x10 mL)zk #% & K B 3¢ 5

AR R R B M KRR S R N-(4-(4-

i
FAELEXE)S-FA

o ot 2-H)-1H-=k o -1-20 X %% 8 A% (1.28 g 3.87 mmol » &

£87%) - AMABRANT — S H ¥ -
BB P (2-(4-(4- F K K K K)-5- 7 &
1'- g5 R 4E[F -5 3-8 38 [2.2.

G4 1E

O/

N
/
HN

/( S

AT

|
BHy

o ok -2- R g K )-4
2] F &£ ]-1"- &)

\\\

@ ANN-=— F & ¥ 8 8 (25 mL) ¥ 2 N-(4-(4-F A £ %

A )-5-F K oF ek -2-5)-1H-3k & -1-F

8 Bz (0.44 g » 1.39

mmol) ¥ Fw (3-(BE A F A)-3-A-1-& A HR[2.22]F-1-

A)= & 714 (0.24 g 1.39 mmol) e
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B e A mNN-=— 2 &F K 5= B B (0.65 mL > 4.16
mmol)B w2 R B EZTSC R W28 - AP BE% R B UL
Bl AEY - BEHEAEEMN(60-100% 8 L a5/2 % )th it 4
MARFHEZFERRKZQ-(4-(4-F A4 XH)5-7 4
Bk -2- K M A )-AH- 14 A SR [B ok -5,3'-# 38 [2.2.2] % & ]-
I'"X)= @M1t 4 (0.41 g~ 1.029 mmol » # % 74.2%) - 'H
NMR (500 MHz, DMSO-D6) & ppm 7.59 (d, J=7.63 Hz, 2
H), 6.98 (d, J=8.55 Hz, 2 H), 3.80 (s, 4 H), 3.67 (s, 1 H),
3.24-3.31 (m, 1 H), 3.13 (s, 1 H), 3.03 (s, 1 H), 2.83-2.92
(m, 3 H), 2.39 (s, 3 H), 2.23 (s, 1 H), 2.07 (s, 1 H), 1.73-
1.82 (m, 2 H), 1.44 (s, 1 H) > MS (LC/MS) R.T.=2.88 ;
[M+H]"=399.34 -

T HC N-(4-(4-F AR RK)-5-F R gFok-2-£)4H-1"- f

FEIF [ Bk -5,3"-2F[2.2 2] F 4]-2-5%

o~

[ -

@7 A& mL)¥ 2 (3-58 £ -3-(3-(4-(4-F & £ £ £)-5-
FRAEA-2-R)FBRA)F A)-1- A E B [2.2.2]F-1-4)=
S M4 (0.08 g 0.19 mmol)¥ H w2 M HCI(0.09 mL -
0.19 mmol) - £ ¥ B TFTHHREIIEH - §TLC(T B n2)%
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MRBLER  HAmTBLEBEBLKEKXKEBLAL Nag At
b Fu oo LB LB (2x40 mL)X R A M - S A KW
BHEBALEE BELLAATYREUR/IIEIBEHR KK
Z 5K M N-(4-(4-F BA K A)-5-F A Ek-2-%)-4H-1"- R
2 3% [ °% ok -5,3'- 4 3% [2.2.2] ¥ #& 1-2- B (0.05 g - 0.12
mmol » # % 66.8%) - '"H NMR (500 MHz, DMSO-D6) 3 ppm
7.58 (d, J=8.24 Hz, 2 H), 6.98 (d, J=8.55 Hz, 2 H), 3.83 (d,
J=9.16 Hz, 1 H), 3.80 (s, 3 H), 3.56 (d, J=9.46 Hz, 1 H),
3.00 (s, 2 H), 2.74-2.83 (m, 2 H), 2.66 (t, J=7.63 Hz, 2 H),
2.38 (s, 3 H), 2.03 (s, 1 H), 1.91 (s, 1 H), 1.54-1.62 (m, 2
H), 1.48 (d, J=7.02 Hz, 1 H) - MS (LC/MS) R.T.=2.04 ;
[M+H]"=385.28 -
FH/18
(E)-N-(1'- £ # $E[ "B ok £-53-BF[2.2.2]F H]-2-Z K) %

& -3- 5

B A (3-R-3-((3-n -3 KGR FR)- - EER

[2.2.2] #-1-K) = £ W1 %
A “2 N

G (G-(EATFA)I-BA-1-&AXAER[222]F-1-%X)= 4
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AL 4 (247 mg > 1.45 mmol)W w & k% (3 mL)¥ 2 # &
FRT A A3-B R A w® (298 mg 2.19 mmol)# m £ %
WS mL)Y 2B % BAEETHHREZL LM &K -
EAZFABEREROGYDALLOERENCTE/L & L
BE)RIEEA B D (B EHEKEB))NF I 2 a6 8085%K2
(G- A -3-(B-w®-3-F B A)FT £)-1-48 £ 42 38[2.2.2]
F-1-X)= &ML (294.6 mg > 0.96 mmol > & % 66.2%) -
'H NMR (500 MHz, MeOD-d,) & ppm 8.56-8.70 (m, 1 H),
8.24-8.36 (m, 1 H), 8.08-8.16 (m, 1 H), 7.32-7.48 (m, 1 H),
4.02-4.18 (m, 1 H), 3.67-3.77 (m, 1 H), 3.53-3.62 (m, 1 H),
2.88-3.11 (m, 3 H), 2.70-2.88 (m, 1 H), 2.15-2.29 (m, 1 H),
1.92-2.12 (m, 2 H), 1.73-1.89 (m, 1 H), 1.54-1.69 (m, 2
H) - MS (LC/MS) R.T.=1.00 ; [MH*-BH;]=293.10 -

BB (E)-(2-(wt E-3- R ZE R R)-1"-4¢ R I [ 8 ok -5, 3"

BR[222]FR]-1'-B)=Z WY

@ (3-% K -3-(3-wbwx -3- KA R A )F £ )-1-42 £ 4 32
[2.2.2] % -1-% )= & M1t % (294.6 mg > 0.96 mmol)# N,N-
—FEAFTHEEGC ML) 23R P HWNN-F -5 & - F-
2-8 (121 mg > 0.96 mmol)»N,N-=— F & F & (1 mL)¥ =
ER O BBRERLAHEETBTHETR - BH mN0.5S
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mL N,N-=— ¥ % P8 ¥ 2133 mg NNN-F =% X =& -2-
B BB REBRSBEHITR - Bd ¥ B HOG-10%F 82/
B 7 B4 At R OE A 4% B (BE)-(2-(o -3- 5 3 B K )-1'-4%
AT (2 ek w-53 -8 BR22]FR]-I-A)= AWMt DY
(134.3 mg > 0.49 mmol » & %£51.3%) - '"H NMR (500 MHz,
MeOD) & ppm 8.34-8.60 (m, 1 H), 8.16 (d, J=4.27 Hz, 1 H),
7.59-7.96 (m, 1 H), 7.35 (dd, J=8.24, 4.88 Hz, 1 H), 3.89
(br. s., 1 H), 3.65 (d, J=9.46 Hz, 1 H), 3.16-3.23 (m, 1 H),
3.04-3.16 (m, 1 H), 2.85-3.04 (m, 2 H), 2.23 (br. s., 1 H),
1.74-1.97 (m, 4 H), 1.36-1.70 (m, 2 H) - MS (LC/MS)
R.T.=0.65 ; [M+H-BH;]7=259.21 -

#BEC : (E)-N-(1'-F #4 $F[E ok o&-53-#F[2.2.2] Ff&]-2-

ZHR) 9 -3- %

A

G (E)-(2-(otb vt -3-4 B A & )-1"-4g A B[Rk ®-53-4 %
[2.2.2]% 5 ]-1'-£)= & # 4t 4 (127 mg > 0.47 mmol)» & &
(5 mL)Y 2% ¥%& ¥ % w3 MEBE & (2 mL > 6.00 mmol)H 4%
AAMEETRTHE2INS  -HMEBFEANESAKER
BzymBFP o pBELER MERABEMNBERELAREZ
B ALRAADBERRAY - R#A& A LB T &KX
e AMAMY  BEBESEELE BELAEAAETRSE -
@R (1%8 A14E/9%F 82 /90% = & F )4 1t & &
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E‘h

Mg B R A EE B AKZ S (E)-N-(1'- & 458 32 [*& o o% -
53-8 B [2.2.2]F k£ ]-2-3 A ) ® -3-% (19 mg > 0.074
mmol © & % 15.8%) - '"H NMR (500 MHz, MeOD-d,) & ppm
8.39 (br. s., 1 H), 8.14 (d, J=4.27 Hz, 1 H), 7.72 (br. s., 1
H), 7.34 (dd, J=8.24, 4.88 Hz, 1 H), 3.89 (d, J=9.77 Hz, 1
H), 3.57 (d, J=10.38 Hz, 1 H), 3.14-3.27 (m, 1 H), 3.00-
3.13 (m, 1 H), 2.70-3.00 (m, 4 H), 1.97-2.22 (m, 2 H), 1.54-
1.84 (m, 3 H) - MS (LC/MS) R.T.=0.26 ; [M+H]*=259.16 -
F w19
N-(ntog-2-K)-4H-1"- % #¢ $F [ 4 -5,3"- @ F[2.2.2] F & ]-

2- 8
N—

HN
@)jN N\ /

LN
HEEA D 2-8-6-E 55 f A o

D=
Br” N” N/'C/

4 6-i% b wZ -2-B% (253 mg > 1.46 mmol) ~ £ £ (2 mL) -

%hit

b3

2,453 (850 mg - 10.12 mmol) R k(3 mLYZRA #H AHG
EFHmELA(190 mg> 1.65 mmol) W £ 4 (I mL)¥ 2 &
R-LEEBTHHRERSHA4IE - BRERAHHEB
EoRBYFTELACHLEAKZIMYE - RBERAKA
BE  BHREBESEHE BEBLABREBUNGHEEER-
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BEBERKHGCHRLBELE/THR)LILE B UFTEEESG ER
B owr > -8 -6-2 & A b ew (281 mg - 1.31 mmol » & F
89%) - 'H NMR (500 MHz, CDCI3) § ppm 7.50-7.62 (m, 1
H), 7.34-7.43 (m, 1 H), 6.91-7.11 (m, 1 H) - MS (LC/MS)
R.T.=1.92 ; [M+H]"=216.86 -

S BEB I N-(6-8 9t g -2-K)-4H-1'- 5 # $F [ & = -53"-# K

[2.2.2] # & ]-2- 5

%) 2-38 -6-8 & & & w2 (281 mg  1.31 mmol)# N,N-—
¥ A P A AE(8 mL)R 4 B #% (0.6 mL > 3.44 mmol)¥ 2 &
"P A Ao (H/)3-(BE KX F A )R oE-3-8F — BB % (300 mg
1.31 mmol) B #o 2 FA 45 & & 4 £ 75C B & 2.5/ 8F - MS
(LC/MS) R.T.=1.04 ; [M+H]"=373.01- @@ % R BR A4 ¥+

Ao —-BE B B -l = B8 (523 mg: 4.14 mmol)B £ 75C

T @ E 2250 c BRRARKERESMALIHNEE o £ A
T h R R RRAY  BERENMEILELHHAHPLCH
I EAFBEFECBREK(ABA2-BA-6-ERTHRET)IX

N-(6-38 ot oz -2- 5 )-4H-1'- £, 5% 48 <8 = -5,3'-4 38 [2.2.2] F
%5 1-2-% (291.5 mg » 0.86 mmol » & % 66.2%) « MS (LC/MS)
R.T.=0.65 ; [M+H]*=337.0 -

% BEC P N-(o g -2- K )-4H-1"- § # [ 8 o -5,3- #
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[2.2.2] E & ]-2- 8

et @ (Parr)# & ¥ £ 7 F 8 (20 mL) ¥ 2 N-(6-3% ot =% -

-H)-AH-1'- R # 4B [ 7B ok -5,3'- 48 3B [2.2.2] % 5 ]-2- B (291

mg > 0.86 mmol)& 10%% t 42 (23 mg)& L2/ 8F - # & B

BHERBYBLAAETTREGBRER - B5HR K (0.7% 8 &

@ L /63% T EE/93%E ) s B U F B S S 2 N-(o

R -2-35)-4H-1"- 8 2 B ["B % -5,3'- 4 B [2.2.2] % &£ ]-2-%

(41.3 mg - 0.16 mmol » # % 18.6%) - 'H NMR (500 MHz,

MeOD) & ppm 8.13-8.33 (m, 1 H), 7.57-7.72 (m, 1 H), 6.83-

7.04 (m, 2 H), 3.97 (d, J=10.07 Hz, 1 H), 3.66 (d, J=10.07

Hz, 1 H), 3.18-3.27 (m, 1 H), 3.03-3.14 (m, 1 H), 2.94 (t,

J=7.63 Hz, 2 H), 2.70-2.90 (m, 2 H), 2.06-2.24 (m, 2 H),
1.57-1.87 (m, 3 H) = MS (LC/MS) R.T.=1.76 ; [M+H]'=259.25 -

F#/20
N-(4-(4- F A K RE)F ot -2-R)-4H-1"- £ 44 [ o -5,3"- 4
F(2.22] F4]-2-%

O—

AR

HN S

A5
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HBEA I N-(5-(4-FARRKR)EA-2-R)-1H-% #-1-57 %
&k %

QMG mL)Rm@ & %% (5 mL)? 25-(4-F A & X
HE)gok-2-82(1.07 g 5.19 mmol) ¥ & Av = (1H-=k = -1-%)
¥ s 87 (1.20 g 6.74 mmol) - f£60°C F # 3 &R fE 18/ 8§ -
ANNRBEEBALBRERLBRS - AL T HF2x15 mL)#k #%
R BB UFHEZEZEEN KRRKIN-(5-(4-F AKX E)
o ok -2- 3 )-1H-%k o -1-%5 4% % 88 8% (0.59 g > 1.86 mmol » &
£2359%) - A A KRB EME—FEBIFEATEEAR

—FBF o
S B (3-F R-3-((3-(4-(4- P AR RR)E4-2-R) 5 WK

BA)FPR)-1-sg RHFE[222]F-1-K) = GH1EH
[@“T“Y/}@o\
BH- s s

@ H»N,N-— # & ¥ & B8 (20 mL) ¥ = N-(4-(4-F & £ ¥
B )k ok -2- % )-1H-=k ok -1-25 4%, %% 8 A% (0.57 g 1.82 mmol)
P A AwG-(BATFRA)3-A-1-4 4 2B[222]F-1-X)=
AL 4 (0.31 g 1.82 mmol) » £ 60°C F 48 3 R &4/ 8% o
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AN BLEBRBELNFIBAAY  LdHEHEN(60-100%L
BLB-oR)GbaM A URBEAEMZE — /B BN
(TLC) - &4 B A A EZ P REEZBEN AT Z2EEHKREK
Z (3-8 % -3-(B3-(4-(4-F A X X HA)E4-2-K)H K AT
A )-1-4x A2 B[2.22]F-1-A)= &ML #H (0.6 g 1.43
mmol * # % 79%) - 'H NMR (500 MHz, DMSO-ds) & ppm
11.74 (s, 1 H), 7.91 (d, J=8.55 Hz, 2 H), 7.43 (s, 1 H), 6.97
(d, J=8.85 Hz, 2 H), 5.50 (s, 1 H), 3.62-3.98 (m, 5 H), 2.70-
3.10 (m, 6 H), 2.13 (s, 1 H), 1.94 (s, 1 H), 1.66-1.91 (m, 2 H),
1.11-1.62 (m, 4 H) - MS (LC/MS) R.T.=3.54 ; [M+H]"=417.1 -
L HEC(2-(4-(4-F AR RKRK) Aot -2- R pr B)-4H-1'- 82 £
S F ok -5 3 - IE[222]F 4]-1-R) = £ HIEYH

O—

N

7\
HN

T s
[@LN

BH;

Ky

AN, EP ¥ BE B (20 mL) ¥ x (3-5& 4 -3-((3-(4-(4-

# N,N-=
FARARA)EL-2-R)FHBEA)F A)-1-s2 KA 43R ([2.2.2] % -
1-R)= &M% (0.59 g 1.41 mmol) ¥ HANN-— £ & £
% 1t = Z B (0.66 mL > 4.23 mmol) > £70°C T # # R /& 24
N e AETPRBRBRAEEALESEHERI(50-100%2 & ¢

BE-Tih)ib ety WEHRABAEADHZE —@n 1T 3H 2

—
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G e R K2 (2-(4-(4-F A& XA )FE =+ -2-4 & %K )-4H-1'"-
RIE[Bok-53-BE2.2.2]F K] 1-A)= 8714 (0.45 g >
1.17 mmol > & %£83%) - 'H NMR (500 MHz, DMSO-dgs) 3
ppm 8.65 (s, 1 H), 7.89 (d, J=7.32 Hz, 2 H), 7.15-7.43 (m, 1
H), 6.95 (d, J=8.85 Hz, 2 H), 3.64-3.93 (m, 5 H), 3.23-3.31
(m, J=1.53 Hz, 1 H), 3.09-3.21 (m, 1 H), 2.99-3.09 (m, 1
H), 2.79-2.97 (m, 3 H), 2.25 (s, 1 H), 1.96-2.16 (m, 1 H),
1.68-1.91 (m, 3 H), 1.45 (s, 3 H) - MS (LC/MS)

R.T.=2.80; [M+H-BH3]+=371.1 0
#BED P N-(4-(4- P A K K K)Fod-2-R)-4H-1'- 8 # [ &

o5 3-MEFE[2.2.2] F A ]-2- M

HN’<
A

v

A BB mL)Y 2 (2-(4-(4-F & A X A )E ok -2-K &

A)-4H-1"-45 A B[R ok -53-4#3E[2.22]F % ]-1'"-%)= &
it 4 (0.41 g > 1.07 mmol) ¥ % A3 M HCI(0.36 mL > 1.07
mmol)s £ E B FTHHERELNHE - BTLC(T B H)EHAKR
BEeR&A -FmlBiBLiMiEs#LKE - Al NRAL
b Fok B - A LB LE(2x40 mLYE R A M o A H A #H
o BHMEBEERIE BRALLARAEZTTREUFHEIG EN
Kk Z s E HN-(4-(4-F R A R A )E%-2-K)-4H-1'-R #
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$F Bk -53"-%F[2.2.2]F #%]-2-8(0.3 g> 0.77 mmol » &
%72.1%) - '"H NMR (500 MHz, DMSO-d,) § ppm 8.56 (s, 1
H), 7.77-8.00 (m, J=8.55 Hz, 2 H), 7.27 (s, 1 H), 6.80-7.08
(m, 2 H), 3.87 (d, J=9.77 Hz, 1 H), 3.79 (s, 3 H), 3.61 (d,
J=9.77 Hz, 1 H), 3.02 (s, 3 H), 2.60-2.92 (m, 4 H), 2.06 (s,
2 H), 1.82-2.00 (m, 1 H), 1.39-1.70 (m, 3 H) - MS (LC/MS)
R.T.=1.95; [M+H]*=371.2 -

#] A C.hiralpak AD-H(30x250 mm > 5 um)% & A & 30% %
CO+¥ 2 78 (0.1% DEA)R R 2 B &8 s o B atdy o
BEKBREAH2200M - B AE T BEM LBz ENFTIE 86
R F—EBEEAEZEB(S)N-(4-(4-F & 4 £ A )oE ob -
2-2)-4H-1"- R 4 B [-B o -5,3- 4 38 [2.2.2] % $.1-2-5(0.035 g »
0.09 mmol » # %22.87%) - 'H NMR (500 MHz, DMSO-d,)
6 ppm 8.56 (1 H, br. s.), 7.86 (2 H, d, J=8.55 Hz), 7.25 (1
H, s), 6.93-6.96 (2 H, m), 3.86 (1 H, d, J=9.77 Hz), 3.78 (3
H, s), 3.60 (1 H, d, J=9.46 Hz), 3.01 (2 H, s), 2.72-2.84 (2
H, m), 2.62-2.71 (2 H, m), 2.05 (1 H, br. s.), 1.91 (1 H, br.
s.), 1.55-1.64 (2 H, m), 1.44-1.52 (1 H, m) - MS (LC/MS)
R.T.=2.03 ; [M+H]"=371.3 - % = {8 % % (R)-N-(4-(4-F &
AEXA)EA-2-K)4H-1"-R B [B £ -53-4F [2.2.2] %
% ]1-2-# (0.055 g > 0.15 mmol » & £35.9%) - (21b > R-£ #%
#): 'H NMR (500 MHz, DMSO-d¢) & ppm 8.58 (1 H, br.
s.), 7.87 (2 H, d, J=8.55 Hz), 7.26 (1 H, s), 6.92-6.97 (2 H,

m), 3.86 (1 H, d, J=9.77 Hz), 3.78 (3 H, s), 3.60 (1 H, d,
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J=9.77 Hz), 3.01 (2 H, s), 2.73-2.85 (2 H, m), 2.63-2.71 (2
H, m), 2.05 (1 H, br. s.), 1.91 (1 H, br. s.), 1.54-1.64 (2 H, m),
1.43-1.53 (1 H, m) - MS (LC/MS) R.T.=2.03 ; [M+H]"=371.3 -
FH21
(R)-N-(2-(4H-1'- § # $F [ & &-5,3'"-# K [2.2.2] F A ]-2- R &
R)RHF[d] £ 4-6-R)C 8%

H S H
N~ N
[Nﬂ?,o:\i‘ ND/ (7)7/

A:(B-(XPARBRBR) P L)-3-5 K145 K #
[2.2.2] %-1-R) = & W64

GA R FHEA50 mL)d 2 B-(AF RA)3-8K-1-4%
A #E[2.22]%-1-£A)= &M H (10 g 47.0 mmol) ¥ &
Ao % B 4% (200 mL > 200 mmol) & ¥ & ¥ ¥ & (9.5 mL - 66.5
an°E§ﬁTﬁﬂ&%%%%m%ﬁ°%m;i?%
Bk BHKE S BRAEBERA-_RTRERQCRK)  &H#A#K
B> BHEBMEIE BAEALRE  £dBHEN2-100%
LELEE-TR)aIiLREY A HEBERBAMIERELG AT
P EAFERZIMHRGCURTFAE E)F £)-3-%
£ -1-sz A2 BR22]F-1-A)=8a#itih (3 g 9.86
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mmol » # % 20.96%) - 'H NMR (400 MHz, CDCl;) § ppm
7.30-7.43 (5 H, m), 5.27 (1 H, br. s.), 5.12 (2 H, s), 3.36 (2
H, d, J=6.04 Hz), 2.76-3.21 (6 H, m), 2.21 (1 H, br. s.),
1.97 (1 H, br. s.), 1.71-1.86 (2 H, m) -

#1 A Chiralpak OJ-H(5x25)% 4= A & 20% % CO, % 2 2 g/
FTE(ADARIBHBrEHREHRY - EERZ B210
nM e % —@BHEREIELE LGS KRZR-G-(AT

A)3-A-1- A ER[2.22]F-1-A)= & Mt H(37.67 g
123 mmol) » B M : 4282 REMH ¥c=2.9- L @ & %
X EBLRFEMEBKRZ(S)-C-(RXFAAZABRAT
B)-3-5 A-1-4 K HR[2.22]%-1-4)= & # 1t # (46.82 g -
153 mmol) » & &M : -27.4 & 45 ¥ c=2.5-

Z B (S)-3-( R FPR)R F-3-38 — B 59

OH
[fj""/"”’

ARG EAFS)-C-(XFAXABABRA)T A)-3-8 4
- AL B(2.22]F-1-42)= & ML % (20.5 g 67 mmol)#
AE(120 mL)Y 2 8% - 8254 % w3 M HCIK & & (120
mL > 360 mmol) - BE 2/ Bl 2L § 8 - 1090484 » B K A K
L FE RS IMBRETER -20048% > BHELA T E(800
mL)%FER LA R#H - Sz L4(2 g 1.88 mmol) > B
HRERIAARBELEBLAK - AT B THHRE LS
MR -HMERKELRARARARBALAATEESY % + %8
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ko ABEBUFH RBRFTEBRR W% B B E BN K (25
mL)¥ » M A A L B(400 mL)- A AR BE LB - e
hBAKEZELEBRARACERKE  EFXA z Bk HE o &
Bt a B BRS)3-(BAFA)RR-3-8E B & B (07
g+ 46.7 mmol > & %£69.3%) 'H NMR (500 MHz, DMSO-
d¢) & ppm 10.93 (1 H, br. s.), 8.24 (3 H, br. s.), 6.02 (1 H,
s), 3.26 (1 H, d, J=13.43 Hz), 2.99-3.22 (5 H, m), 2.10-2.19
(2 H, m), 1.81-1.90 (1 H, m), 1.72-1.81 (1 H, m), 1.60-1.72
(1 H, m) » % %4  [a]*’p=-50.9°(c=6.4> %K)~

% BEC © N-(2-(1H- o = -1- 51 £ % &g KA ) K H[d] % #-6-

R)Z B

N
P

N
YT

@ # B (100 mL)¥ 2 N-(2-Bg & X # [d]E-4-6-%)L &
B2 (4 g 19.3 mmol) P & Ao —(1H-sk=2-1-K)F s 8 (3.44 g~
1930 mmol) » ¥ RELSOC FH#BRR - #HARRKEEEE
AR o A M N-(2-(1H-ok ok -1-2 &K 5% 8 8 &)X
[d]eg ok -6-% )2 8 # (3.6 g > 11.34 mmol ° A £258.8%)% k&
GEME—FHLIFEATABEART —FHT -

# BD : (R)-N-(2-(4H-1'- & # % [ % ok -5,3'-# F[2.2.2] F

$]-2- A R)RHF[d] £ 4%-6-K)Z 8 &
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H s H
N\( N
AN ek e

@ #N,N-= F & F &8 8 (10 mL) ¥ 2 N-(2-(1H-=k ok -1-2%
Ko 8 B &)X A [d) £ % -6-% )2 & & (300 mg » 0.95
mmol) ¥ #s Ao (S)-3-(Bk A F 4 )R 0% -3-8 — # &% @ (238
mg - 1 mmol)&R = Z A (0.39 mL » 2.84 mmol) - e # R & &
BOCE®3I NG - MO KRBERSY P HAWMNN-— & 5 &
AL = % B (0.59 mL > 3.78 mmol) - % 80°C F & Au # 58 A
M2NEH - AHRE  BEARSH P A B R K el
REYREARRERFHNEY - @& 285 # (2-
20%[10% s A it 4/ FEE]-A )b iblmaMm g - B4 A o &
REAEMBENSUNFHZEAEER K2 (R)-N-(2- (4H-1'- &
AR [R ek -5.3- B [2.2.2]F K ]-2- K B A )X 4 [d] & o4 -6-
A)T 8 % (144.5 mg > 0.39 mmol » & %£41.2%) - 'H NMR
(300 MHz, DMSO-d¢) & ppm 9.98 (1 H, s), 8.93 (1 H, br.
s.), 8.12 (1 H, d, J=1.83 Hz), 7.52 (1 H, d, J=8.42 Hz), 7.38
(1 H, dd, J=8.60, 2.01 Hz), 3.88 (1 H, d, J=9.88 Hz), 3.62
(1 H, d, J=9.88 Hz), 3.02 (2 H, s), 2.74-2.85 (2 H, m), 2.66
(2 H, t, J=7.68 Hz), 2.05 (4 H, s), 1.91 (1 H, br. s.), 1.41-
1.64 (3 H, m) - MS (LC/MS) R.T.=1.55 ; [M+H]*=372.2 -

FH/22
(R)-N-(6-(= A FAR)RH[d] & 4-2-£)-4H-1'- £ # s8] &
ok -5, 3- B IE[2.22] F&]-2-
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S A 6-(— R FPARX)KH[d]EA-2-&
LA™
F)\O S i

G A LEEO0 mLYP 24-(— A F & X)X K (O.55 g 60
mmol) ¥ F Ao B & & 47 (KSCN)(12.41 mL - 240 mmol) ° #
R A W20 E(EKSCNE AR ER ) 82008 0% g
B A ¥ % E A N B (40 mL) ¥ z & (3.08 mL > 60.0

mmol)» £ ¥ B FTHHEKRERE - # £ N800 mLk K&
200 mL& #v Gl A L4z 22 0P - B LB LB FBEWGS

R) - b AE MY > AEBE Kk H o BEBEBMEIE o BIE R
LAY RGAAHERLEEBRKRZIOO(=AT
[d]“& = -2-#% (12.6 g * 52.4 mmol » & % 87%) -
# BEB I N-(6-(= A FAK)RH[d] £ -2-K)-1H-of = -1-
a5 A 5 | ®

N S}—N/\j‘
F \ —
F/ko/Eji S>_NH

AN TS mLYP 26-(=aF

A E)K G [d]E 2 -2-5%
(0.5 g 2.3 mmol) P H Ao 1,1'-H & & = =k 4 (0.49 g~ 2.8

mmol) s £T0OC THHREMRR - A4 KR EZE B BLBIE
hBMAIFE L EEEBKZIN-(6-(ZAF AK)RH(A]E
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o -2- % )-1H-=k ok -1-2% 4 5% & % (500 mg > 1.53 mmol » #

% 66.3%) o

% BEC P (R)-N-(6-(= i F AL &) K j#[d] & ok-2-£)-4H-1'- &
B IE[E k5 3 MEIE[2.2.2] FA]-2- k&

@ N-(6-(= # F R EA)RH [d]-FE ¢ -2-4)-1H-o =k -1-5 &
% B8 B (285 mg 0 0.87 mmol) AN,N-=— F % ¥ & % (5 mL) ¥
ZBERT D (S)3-(BA T AR 3-8 = B & B (200
mg > 0.87 mmol)& = Z # (0.4 mL » 2.87 mmol) * fv % &R &
EI0OCEB2/ 8 - MEGOKRBELAS Y P HRAWNN-_ 8B &K
A it = % B2 (0.4 mL > 2.57 mmol) e £70°C F & v # 8 A
340 - FHHAHNBLEBEMBEANAT RK/O3IMAALH T - B
FRUR)ERRPOCR)ERAEY - A B > A KK
BR) &R BMEE BEBLAEAEEZYESEUNFIRE
oo BhASBER W (2-20%[10% 5 A1t 4x/F & *]-ﬁﬁ).@am
A E AT EZEEHNRKZR)-N-(6-(=F F & X)X#
[d] =& o -2-5K )-4H-1'- 8 s R [*B o -5,3"- 4 B [2.2.2] F % ]-2
B2 (186.2 mg > 0.49 mmol » & %£55.5%) « M.P. 223-5C - !
NMR (500 MHz, DMSO-d¢) & ppm 8.99 (1 H, br. s.), 7.69 (1
H, d, J=2.75 Hz), 7.61 (1 H, d, J=8.55 Hz), 7.02-7.34 (2 H,
m), 3.89 (1 H, d, J=10.07 Hz), 3.64 (1 H, d, J=9.77 Hz),

3.03 (2 H, d, J=2.44 Hz), 2.73-2.86 (2 H, m), 2.62-2.70 (2
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H, m), 2.07 (1 H, br. s.), 1.92 (1 H, br. s.), 1.54-1.65 (2 H
m), 1.44-1.53 (1 H, m) - MS (LC/MS) R.T.=1.43 ; [M+H]"=381.1 -
F 723
(R)-N-(6-F £ £ o og-4-K)-4H-1'- § 44 $5 [ 78 «-5,3"- # 3F
[2.2.2] F4]-2- %

O—

HN—<=/<N
o« N7
e

A EB T &L,1'-5 % & 8w -2(1H)-8(1.86 g > 7.99
mmoD)R — R F R FXTRREREAEART FW6-F & K F € -4-
B2 (1 g> 8 mmol) s £ X B FTHRHFEK & E KIS - LC/MS
BrmEBEiAhatd vz —@ - BEHEFRELEERILBER
G o BB RN (10-50%C & B /T )R 1L IR &R KA
B EFEHKRZA-EHREA-6-F AL FE=(0.72 g 4.3
mmol » & % 54%) - '"H NMR (400 MHz, DMSO-ds) & ppm
8.49 (1 H, d, J=5.79 Hz), 6.95 (1 H, d, J=5.79 Hz), 3.92 (3
H, s) - MS (LC/MS) R.T.=3.15; [M+H]'=168.1 -

# EEB ° (R)-N-(6-F f £ & &-4-£)-4H-1"- 87 # 2F [ & & -
5,3'-43F[2.2. 2] F &]-2-%
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o~ N7
A

@ A N,N-= F & F 8% (15 mL)¥ 2 (S)-3-(B 4 7 #)
®-3-8 —BEBB(RAFTH21%5 HEB)0.34 g 1.49 mmol)
¥ & A Cs,CO3(1.22 g 3.74 mmo)R4-B B R & -6-F & £
FZ(0.25 g 1.5 mmol) s AF B FTHHEBFTRI004 -1F
BAMWMNN-— 2R AL -Z8(0.7 mL45 mmol)» B & ¥

@ :=THHRIMISIE - ABREMEEYEE (S
15%[9:1F 8 @ KL A&/ RB )b RnF 3 2 6 & B 8 K%
Z (R)-N-(6-F & %A % 9% -4- % )-4H-1"- £ & 48 [*& =& -5,3'- 4
% [2.2.2] % % 1-2-% (0.21 g 0.72 mmol © & % 48.2%)
M.P. 186-8°C - '"H NMR (400 MHz, MeOD) 5 ppm 8.40 (1
H, s), 6.17 (1 H, br. s.), 3.92-4.04 (1 H, m), 3.89 (3 H, s),
3.68 (1 H, d, J=10.32 Hz), 3.12-3.23 (1 H, m), 2.98-3.12 (1
H, m), 2.67-2.97 (4 H, m), 2.11 (2 H, br. s.), 1.48-1.82 (3
® H, m) - MS (LC/MS) R.T.=0.82 ; [M+H]*=290.3 -
& 24
(R)-N-(6-F F £-[1,2,4] = o F#[1,5-a]#t &-2-R)-4H-1'- &
B S [ B ok 5 3 - IFE[2.2.2] F 4]-2-52

|

N- (o)
¢ 2
o~ N F
[NAJ'W"
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DWW
N“ON N)ko/\
H H
G M = B g (40 mL) ¥ 2 5-F & & oo -2-8 (5 g » 40
mmol)#ﬁ‘ﬁai%{,ﬁﬁ&i%;& B (5.23 mL » 44.3 mmol) °

£ E BHERRERAYRR HAEZEZFTRERLSHURF
B 5-F A K wboog -2-8% L R A R KA K (10.28 g0 40.3
mmol » & £100%) - '"H NMR (300 MHz, DMSO-d¢) 8§ ppm
12.03 (1 H, br. s.), 11.37 (1 H, br. s.), 8.53 (1 H, br. s.),
8.11 (1 H, d, J=2.93 Hz), 7.50 (1 H, dd, J=8.97, 3.11 Hz),
4.22 (2 H, q, J=7.07 Hz), 3.84 (3 H, s), 1.26 (3 H, t, J=7.14
Hz) - MS (LC/MS) R.T.=2.40 ; [M+H]"=256.1 -
$ BB 6-FHA-[1,2,4] = A4 FH#[],5-a] % %&-2-

o N
/ N/
S»>—NH
\Q\/L\N* 2

@ % T B (57 mL)& F 82 (57 mL)¥* 2 5-F A KA w®-2-

B

AR A #HAZEK0.21 g0 40 mmo )P i AR BEEL B

(14 g 200 mmol) R #& & # & (21 mL > 120 mmol) - # ¥

Eé

FTHR#ERASA M2 BEHAEAOC T wHL )T - AR
BREZB BB AEUSBKREBE BWHAEAEZTREEALERE
AR P c EEBBRFEO6F REA-[1,2,4]= & F[1,5-
alot 9% -2-B2 (6.05 g » 33.2 mmol » # %83%) - '"H NMR (300
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MHz, DMSO-d¢) 8 ppm 8.30 (1 H, d, J=1.83 Hz), 7.24-7.32
(1 H, m), 7.16-7.23 (1 H, m), 5.82 (2 H, br. s.), 3.78 (3 H,
s) e MS (LC/MS) R.T.=0.53 ; [M+H]*'=165.2 -

B d &M (2-20%[10% & A4/ F 85 )/ A4 ) 622
56-F A & -[1,2,4] = =& 3 [1,5-a) % % -2-8% 54 43 B 6- F 4§,
A -[1,2,4) = o # [1,5-a)®ww-2-8 (1.35 g 8.22 mmol » #
%67.5%) - '"H NMR (300 MHz, DMSO-ds) 8 ppm 8.29 (1 H,
d, J=2.20 Hz), 7.24-7.30 (1 H, m), 7.15-7.22 (1 H, m), 5.79
(2 H,s),3.78 (3 H,s)-

SHEC:2-R G R HR-6-FHHE[1,2,4] = ok H#[],5-a] % %

6 3
= N,N\
T

@R =R FR(S mL)P 26-F & £ -[1,2,4]= = 3 [1,5-
ajob 9 -2-B (0.3 g 1.8 mmol) ¥ ¥ v 1,1'-5% % & 5 -2(1H)-
WX B (051 g 2.2 mmol) s AFBTHHERAEREK £ &
EYRGELEHABR ML UF LI OB K228
oA -6-F R K -[1,2,4] = o H# [1,5-a]% w2 (166 mg > 0.8
mmol > & % 44%) - '"H NMR (300 MHz, CDCl;) & ppm 8.03
(1 H, d, J=2.20 Hz), 7.54 (1 H, d, J=9.88 Hz), 7.34 (1 H,
dd, J=9.51, 2.56 Hz), 3.88 (3 H, s) °
% 8D - (R)-N-(6-F A A-[1,2,4] = o j£[1,5-a] w o&-2-£)-

4H-1"- 8 #2 SF [7F o -5,3'- B IF[2.22] F & ]-2- %%

139832.doc - 143 -



1431007

|

w1
<

[Nﬂjo

GANN-— F A FEEREG mL)y 22-BHAK-6-F A
% -[1,2,4] = = # [1,5-a]% =€ (160 mg > 0.78 mmol) ¥ & 4o
(S)-3-(Be % F A )R -3-8 — B & % (178 mg~> 0.78 mmol)
A = ¢ B (0.32 mL > 2.33 mmol) - £70C F#H # K &1/
B B ARERLLSY P HRMNN-Z B & K= &K
(0.36 mL > 2.33 mmol) e £70C F AR A& M NEF > &
A BMBARB AMKER/IRH T - AAH ERE NG
k) BABAOBZAHBAHOGCR) SHBEMELR > BE

BAAZEFES HMHLEHEHEREMNQ20%[10%5 A1t
b FEEU/AMD LI NIEEH 248 EH KK Z(R)-N-(6-F &

g

[1,2,4] = ok # [1,5-a)] %t =g -2- & )-4H-1'- & 5 8 -[ & & -
534 32 [2.2.2] % % 1-2-8 (114.5 mg > 0.33 mmol - & ¥
42%)  'H NMR (500 MHz, CDCl;) & ppm 8.51 (1 H, br. s.),
8.08 (1 H, d, J=2.44 Hz), 7.35 (1 H, d, J=9.77 Hz), 7.18 (1
H, dd, J=9.46, 2.44 Hz), 3.92 (1 H, d, J=8.85 Hz), 3.84 (3
H, s), 3.58 (1 H, d, J=8.85 Hz), 3.36-3.41 (1 H, m), 2.72-
3.05 (4 H, m), 2.18-2.26 (1 H, m, J=13.26, 9.98, 3.66, 3.49,
3.49 Hz), 2.13 (1 H, br. s.), 1.79 (1 H, br. s.), 1.67-1.76 (1
H, m, J=13.96, 9.84, 4.27, 4.27 Hz), 1.45-1.63 (2 H, m) -
MS (LC/MS) R.T.=0.86 ; [M+H]"=329.2 -

FH25
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(R)-N-(5-(Z A FR)w f-2-£)-4H-1'-§ ¢ $E [ ok -5 3'- 48
R[2.2.2] F4]-2- %

e e
A

BEEAS(Z R FH) o f-2-

2
”2N N

9 5,6-— Bk A F o -4-85 (18 g 143 mmol)# 3 M A& & 1t 4%
(180 mL > 540 mmol) ¥ 2 KB A 4B & ¥ Fs fw3,3-— 8-
L1,1-Z @ & -2-81(25.2 g 93 mmol) - & F B & & F 8 #
RBE3IR - BEE B > 5 M8»N»60%H 8 (140 mL)+ 5 A&
I35C FTHR#H8 I « AP RME > HMEAKEBE L$H E 16
B - ARBAsE Pk Z2pH 8A B ¢ & 2 & (5100
mL)ZER > @ BMEE BELEE - BR/CHEFER

i Bl B AR AFBS(Z R F A )bk -2-5(2.28 g 14

mmol > & %£15%) - '"H NMR (400 MHz, CDCl;) 6 ppm 8.32

(1 H, s), 7.99 (1 H, d, J=1.26 Hz), 5.02 (2 H, br. 5.) » MS

(LC/MS) R.T.=1.56 ; [M+H]"=164.03 -

% B (R)-N-(5-(Z fi 7 K)o of-2-K)-4H-1"- § # 45 [ &
i -5,3"-BE[2.22]F &K]-2-&

—N
N
/1
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HHABTH2ITBABZ —#REAFELHNAS(ZARTF
Ay ok-2-% (R B S EFBAVE B e K R M R)-N-(5-
(Z 8 F A )b -2-4%)-4H-1"-f 4 B [B £ -53"-8 3% [2.2.2]
% 41-2-% - 'H NMR (400 MHz, CDCI;) & ppm 9.08 (1 H,
br. s.), 8.35 (1 H, s), 8.32 (1 H, s), 3.95 (1 H, d, J=9.57 Hz),
3.61 (1 H, d, J=9.57 Hz), 3.30 (1 H, dd, J=14.86, 1.76 Hz),
2.65-2.99 (5 H, m), 2.05-2.16 (2 H, m), 1.64-1.74 (1 H, m),
1.42-1.57 (2 H, m) » MS (LC/MS) R.T.=1.06 ; [M+H]'=328.30 -

FH#26
(R)-N-(6- fi-1H-73 o -3- £ )-4H-1'- A #¢ 5 [ #-53"- &R
[2.2.2] F4]-2-%&

F

/Hz \N/NH

(0] \N

[ "ll/
N

HEEA 6-F-1H-75 #-3-4%

F N
Ty
NH,
¢ 2,4-— F. X F R (1.21 g 8.70 mmol) ¥ & o Bt £ K&
# (8.46 mL > 174 mmol) - B R A& H E &R E B 5/ 8 B
B MEAL  -ALBIBERBR  BHREBEERE &
BREE o &R M (25-100%C B T 8/T k)& b & AR
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MUAFEEZEFTEN KK Z6-4-1H-93 =4 -3-82(0.5 g 3.3
mmol » # %38%) - '"H NMR (500 MHz, DMSO-D6) & ppm
11.42 (s, 1 H), 7.70 (dd, J=8.55, 5.49 Hz, 1 H), 6.97 (dd,
J=10.07, 1.83 Hz, 1 H), 6.72-6.79 (m, 1 H), 5.40 (s, 2 H) -
MS (LC/MS) R.T.=0.61 ; [M+H]"=152.11 - |

B BEB G- Fl-3- B 4 f K- 1H- 3 o4

@7 =& F (S5 mL)d 2 6-F -1H-93) o -3-8 (0.32 g >

2.1 mmol) P Ao 1,1'-58 % & 5 st o2 -2(1H)-89(0.53 g » 2.30

mmol) - £50C FHHF R B3/ 8F - AHRBEEFTBALLF
BN QNLHRLE/TR)GIEAENUNFHERERE EH

AR Z6-8-3-% 5 A -1H-93 =4 (0.30 g 1.53 mmol » &
% 73.0%) - 'H NMR (500 MHz, DMSO-D6) & ppm 13.39 (s, 1 H), 7.78
@ (44, /885, 4.88 Hz, 1 H), 7.41 (dd, J=9.31, 1.68 Hz, 1 H), 7.14 (td,
J=9.16, 1.83 Hz, 1 H) - MS (LC/MS) R.T.=3.69 ; [M+H]'=194.07 -
# BEC 7 (R)-N-(6- £ -1H- "5 o -3- K )-4H-1"- § # 4F [ & o4 -
53-8 E[2.2.2] F K ]-2- %

HN—\\ _NH
q v
N

s
T
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i E BT & »DMF(15S mL)¥ 2 6-#&-3-8 # & -1H-79|
o (0.20 g 1.04 mmol)¥ F /v = T A (0.43 mL » 3.11 mmol)
Bo(S)-3-(Be A F A )t ® -3-8 — ¥ & %2 (0.26 g - 1.14
mmol) - £70°C THH R E2/8F - A2 X & E & B A
NN-— 2 & A1 = 58 (0.48 mL - 3.11 mmol)& 2 - &
¥ B REETIOCCEBE 28 « AR AEZABBEE LR
oo BB BS%AEY > 14% F B8 - 1% & A 16 42 )4 1t
MAWMUIEH ZEEEHKKZ(R)-N-(6-#-1H-93] o -3-3)-
AH-1'- G 3 #8 [°2 & -5,3'-4% 38 [2.2.2]% % 1-2- 8 (0.22 g >
0.66 mmol » & % 64%) - '"H NMR (500 MHz, DMSO-D6) &
ppm 12.16 (s, 1 H), 8.00 (s, 1 H), 7.59-7.67 (m, 1 H), 7.09
(dd, J=9.77, 2.14 Hz, 1 H), 6.81-6.88 (m, 1 H), 3.81 (d,
J=9.16 Hz, 1 H), 3.56 (d, J=8.85 Hz, 1 H), 3.00 (s, 2 H),
2.78 (s, 2 H), 2.67 (t, J=7.32 Hz, 2 H), 2.01 (d, J=2.44 Hz,
1 H), 1.92 (s, 1 H), 1.59 (d, J=5.80 Hz, 2 H), 1.46 (s, 1
H) - MS (LC/MS) R.T.=1.44 ; [M+H]'=316.16 -

FH27
(R)-N-("t w #[3,2-c]t %&-4-K)-4H-1"- 7 #4 4 [ %2 #-5,3'-
BIE[2.2.2]F KL]-2-&

480
HN—
~ W’

.
ijw”

HEEA kah H[3,2-c]H F-4-K&
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ERATENT RY 24-A%% #[3,2-clusz(l g 6.5
mmol) ¥ A& Av 4 7§ 2% BINAP(0.243 g - 0.4 mmol) -~
Pd;(dba);(0.12 g > 0.13 mmol) B % = T & 43 (0.88 g » 9.1
mmol) o #x hv = K ¥ 89 & B (1.3 mL > 7.81 mmol)E./m,’?.*&;‘E
CHEBOCEHN3 hBEAHNEER - ALEBBHBERELL

(] Mo B EITBBEARACEAE - EHEAERLBERL R
R E BN FEOO mL)Y & A £8(1.2 mL> 19.5 mmol)
RE - LEFABBETHRHERLAYISIHFELRESE - B5 1B
#(95-100% 2 8 L 85 /T4 )b b B i 4 X 42 5] 2 45 & [
B K 2 %k o H [3,2-c]wb 9g -4-% (776 mg > 5.79 mmol > & %
89%)  MS (LC/MS) R.T.=0.51 ; [M+H]'=135.02 -
ZHEB  (R)-N-(% %% H#[3,2-c]nto&-4-K)-4H-1'"- £ # 4 [ &

of -5, 3- A IE[2.2.2] F R ]-2- 5

\—80
HN—
~ 7

P\
[@"//N

HRBERTHIY BA-BZ — &2 45 BH A % i [3,2-
clb g -4-B (MM EF BRA)VE Bt T 24 R)-N-(ck vy #
[3,2-c]ob & -4- K )-4H-1"- £ 48 42 [B o -5,3'- 4 38 [2.2.2] %

I
)

$1-2-# < 'H NMR (400 MHz, MeOD) & ppm 8.08 (1 H, d,
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J=5.79 Hz), 7.69 (1 H, d, J=2.01 Hz), 6.99-7.13 (2 H, m),
4.00 (1 H, d, J=10.07 Hz), 3.69 (1 H, d, J=10.07 Hz), 3.19-
3.26 (1 H, m), 3.05-3.13 (1 H, m), 2.93 (2 H, t, J=7.43 Hz),
2.73-2.87 (2 H, m), 2.08-2.24 (2 H, m), 1.52-1.82 (3 H,
m) » MS (LC/MS) R.T.=0.68 ; [M+H]"=299.19 -
E 428
(R)-N-(5- % R ot og-3-£)-4H-1"-f # $F[ & 4-53-Z K
[2.2.2]%/5]-2-5?

NH,

48 5-38 o o -3- A% (248 mg > 1.43 mmol) ~ Pd(PPh;)4(50.4
mg > 0.04 mmol) ~ F X3 mL) » s & M2 M>3 mL~ 6 mmol)
B % ABE (195 mg: 1.60 mmol)ix M LB G mL)¥ 2 &
L AEIOCH ST mMBLINBFEALBEZANEEREFIOON
%o HRELAHMBEEBENRBAITEALBRLERKZ
Mok - ALBoEBEEBEKE—R > BABKREKSH
z MMl BEe%EE BAELAATYRE  BLEFHE
B A (0% L B LB /T )it R r D UF R 2 G & B &K
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Z5-% KA obew-3-5(31.9 mg - 0.19 mmol > & % 13%) - 'H

NMR (500 MHz, CDCI;) & ppm 8.17-8.42 (m, 1 H), 8.02-8.20

(m, 1 H), 7.32-7.62 (m, 4 H), 7.25 (s, 1 H), 7.06-7.20 (m, 1

H) - MS (LC/MS) R.T.=0.91 ; [M+H]*=171.09 -

# EEB  (R)-N-(5- R A ot cg-3-R)-4H-1'- £ # [ o -5, 3'-
HIE[2.22] F&K]-2- 8

AR EBIXHLITBABL —FEHFELAAS-X K aboz-
3-B(RBUR LT BRAVE AT EH(R)-N-(5-% A =t
®-3-)-4H-1"-R # E [ 2 -53"-# R [2.2.2]F ®w]-2-% -
'"H NMR (500 MHz, MeOD-d,) & ppm 8.40 (br. s., 2 H), 7.66
(d, J=7.32 Hz, 2 H), 7.46-7.56 (m, 3 H), 7.43 (d, J=7.32 Hz,
1 H), 3.79-4.02 (m, 1 H), 3.51-3.68 (m, 1 H), 3.22 (d,
J=14.95 Hz, 1 H), 3.02-3.15 (m, 1 H), 2.72-2.99 (m, 3 H),
2.14 (br. s., 2 H), 1.76 (dd, J=9.31, 4.12 Hz, 3 H), 1.12-
1.35 (m, 1 H) - MS (LC/MS) R.T.=0.90 ; [M+H]*=335.17 -

F#/29
(R)-N-(2- R R b og-4-K)-4H-1'- § 7 $E [ 2 4 -53'- # 3F

[2.2.2] F K]-2- %%

V]
Yo
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H#hEBEF228F BA-Bx — 2 F §2-8 g -4-p ¥
# (R)-N-(2- % K obog -4-4 )-4H-1"- 5 2 5 [B & -5,3'-4 1%
[2.2.2]% #1-2-8 - '"H NMR (500 MHz, MeOD) & ppm 8.38
(d, J=5.49 Hz, 1 H), 7.88 (d, J=7.93 Hz, 2 H), 7.71-7.84 (m,
1 H), 7.48 (d, J=7.63 Hz, 3 H), 7.19-7.36 (m, 1 H), 3.94-
4.09 (m, 1 H), 3.61-3.79 (m, 1 H), 3.17-3.27 (m, 1 H), 3.00-
3.14 (m, 1 H), 2.74-3.00 (m, 4 H), 2.05-2.23 (m, 2 H), 1.55-
1.86 (m, 3 H) - MS (LC/MS) R.T.=0.86 ; [M+H]"=335.23 -

F #/30
(R)-N-(6- R K ntog-2-K)-4H-1"- § #¢ 47 [ 7% 4 -53"-#
[2.2.2] F K]-2-%

—

HNN )/
o/\<N
zfjv

EOEBEP285 BA-BZ — R EF B 6-%ww-2-8 Y
# (R)-N-(6- R £ ot % -2-K)-4H-1'- 8 ## F [ & #-53"- % &
[2.2.2] #4]-2-% - '"H NMR (500 MHz, MeOD-d,) & ppm
7.91 (d, J=7.63 Hz, 2 H), 7.71 (t, J=7.78 Hz, 1 H), 7.32-
7.55 (m, 5 H), 4.04 (d, J=10.07 Hz, 1 H), 3.72 (d, J=9.77

Hz, 1 H), 3.23 (d, J=1.22 Hz, 1 H), 3.12 (s, 1 H), 2.95 (s, 2
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H), 2.84 (s, 2 H), 2.16 (br. s., 2 H), 1.58-1.85 (m, 3 H) -
MS (LC/MS) R.T.=0.75 ; [M+H]*=335.23 -
F /31
(R)-N-(6-(=f FARK)-1-FR-1H-7/ otk -3- £ )-4H-1'- £ 2
[ A-53-BF[222]F K]-2-5

F

F\<

0

‘ HN/ZN/N\
A

A5

LHEA 6 (=R FARK)-1-FL-IH- o4 -3-

a-(=RFREX)2-ARXFH( g 53 mmol)d H Ao 7
e AW (4.92 g» 107 mmol) » fush iR & 4 £50C B o555 8
MERAHEER - &% B H (40-100%2 8 L 85 /8 1) 4
bl ENUFHLAENRRZ6-(ZAFALL)I-F 4-
TH-v5] o -3-8 (0.5 g > 2.35 mmol » & % 44%) - 'H NMR
(500 MHz, DMSO-ds) & ppm 7.70 (d, J=8.55 Hz, 1 H), 7.14 (s,

1 H), 6.73 (d, J=8.55 Hz, 1 H), 5.49 (s, 1 H), 3.70 (s, 3 H) »
B BB (R)-N-(6-(= fi P HK)-1- 7 K-1H- 5 sk -3 £)-4H-

I'- 8 7[Rk -53-BF[222]F&]-2-%
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HHEREH2ITBMABZ —RAEA(=A T A
A)-1-F A -1H-3 ok 3-8z (F WA Ak R H (R)-N-
(6-(= £ F A £ )-1-F & -1H-73] = -3-3%)-4H-1"- R # &K [ &
ok -5, 3' -4 38 [2.2.2]1% #]-2-% - '"H NMR (500 MHz, DMSO-
d¢) & ppm 7.64 (d, J=8.55 Hz, 1 H), 7.28 (d, J=5.19 Hz, 1
H), 6.83 (dd, J=8.55, 1.83 Hz, 1 H), 3.88 (s, 3 H), 3.77-
3.84 (m, 1 H), 3.51-3.64 (m, 1 H), 3.00 (s, 2 H), 2.72-2.84
(m, 2 H), 2.67 (t, J=7.48 Hz, 2 H), 2.02 (br. s., 1 H), 1.85-
1.98 (m, 1 H), 1.59 (d, J=5.80 Hz, 2 H), 1.36-1.53 (m, 1 H),
1.09 (d, J=6.41 Hz, 1 H) - MS (LC/MS) R.T.=1.04 ;
[M+H]*=378.19 -

F #/32
(R)-N-(5-(= R P A R) &4 H[54-b] % Z-2-K)-4H-1'- &
B IE[Eok-53-FF[222]FK]-2-k&

FEOOSY
pvs
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+Z (03]

A F

'/)\

@ 7 T B (500 mL) ¥ 2 2-5 & -5-8 & sz (7 g 50
mmol) ¥ ¥ fv #L B 44 (1.5 g » 10.6 mmol) &R 2,2-= & -2-( A &%

A)L# (6.2 mL> 60 mmo)A B RE LT BT HELI6N)
B - AP BB EMKERTLERELAAZAZY BB L
B - ARLEB LB ERBZEGKMEAS > A B KK &5&
Mk BEALAATYRSE - -RLUB/CTHEBEREZE
MmMHE R BEALERBEERRFINZIFREHKRZI2(=AT
A3 )-5-8 A w2 (4.7 g 24.7 mmol > & £49%) - 'H NMR
(400 MHz, DMSO-dg) & ppm 9.14 (d, J=2.76 Hz, 1 H), 8.68
(dd, J=9.03, 2.76 Hz, 1 H), 7.98 (s, 0.5 H), 7.62 (s, 0.5 H),
7.34 (d, J=9.03 Hz, 1 H) -
B - (= A FPAR)%E-3-%

N/ O/I\F

R &R T E(00 mL)P 22-(= & F &£ )-5-5 &
% (4.7 g 24.7 mmol) ¥ Z v 10% % Lt 42 (500 mg : 0.47
mmol)E £ KRB TFTHREAALLIE - ¥ H w8
(2.83 mL>» 494 mmol) B RE G % +tBE B A AT
ﬂP;‘%é@féuﬁ@Jiﬁuﬁﬁkéi&%ﬂkz&(;aﬁﬁig)vwrfi-&
% (6.33 g 25.9 mmol > & £105%) - 'H NMR (400 MHz,

MeOD-d,) § ppm 7.60 (d, J=2.76 Hz, 1 H), 7.37 (s, 0.5 H),
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7.15 (dd, J=8.66, 2.89 Hz, 1 H), 7.00 (s, 0.5 H), 6.71 (d,
J=8.78 Hz, 1 H) -

B HC S-(=f FAR)E A H[5,4-b] o &-2- 5
HN— ||
_<SINJ\O)\F

G KB P A Z B0 mL) ¥ & o BR fLEL47(3.18 g
32.8 mmol)R 6-(= & F & A )w-¥-3-f£ (1l g 4.1 mmol) -
EABBETAHNRKRBEAERESREEH<0C - &2/ F K
o R BB E<0C x i 2% E A wik(0.65 mL > 12.7
mmo)® Z B (3 mL)¥ X &K ° ﬁbgﬁiﬂ*’i%iﬁ,é\% o A
mMERL O OBRAODEHALGERE WAIETERR - RWHAHR
B > k(S mLYBE £ hB P s RA4HEET - A&
CRBBERAY HELAMENKEERBRA T -
BAEARMWMS mLLE - BBRLAHWEEC  HEZAZHB
Koo AARkBFTANAZRERELIARAAILSE ¥H £ pH
8- MAm LT aikd HMAeSBBEBEWUAKRE &%
B A (12-100% 2 8 L B/ )&t min 8 L4538 2R
6B Bk 2 S5-(= f F & & )E & 3 [5,4-b] =k w® -2- B (321
mg * 1.48 mmol > # %£36.1%) ° '"H NMR (400 MHz, DMSO-
d¢) & ppm 7.64-7.81 (m, 2 H), 6.92 (d, J=8.53 Hz, 1 H) °
MS (LC/MS) R.T.=1.66 ; [M+H]"=218.10 -

#EED I N-(5- (=R FPAR)EA4H[54-b]stg-2-£)-1H-%
o - |- 55 A % B K
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e <L

HFS-(= & F A A )E % HF[5,4-b]sb®-2-5 (310 mg > 1.43
mmol) & = (1H-=k =& -1-K)F 5 &8 (311 mg > 1.75 mmol)ix M
RUEG mL)Y BAEH DK P s £270C B 510/ 85 -
A N NHEBEENASARAFION - # HBEKERRL
T BF ok #% A% BIN-(S-(= & F & & )& & 3 [5,4-b] ok og -2-
A )-1H-%k ok -1- 5% /X 5 & B (296 mg > 0.72 mmol » & %
51%) - 'H NMR (400 MHz, DMSO-dg¢) & ppm 8.77 (d,
J=4.77 Hz, 1 H), 8.06 (d, J=8.53 Hz, 1 H), 8.01 (s, 1 H),
7.72 (s, 1 H), 7.54 (s, 1 H), 6.94-7.13 (m, 1 H) -

P HE - (R)-N-(5-(= A PAK)E AL F[54-b] % =x-2-£)-
dH-1'- 8 #¢ $F[E of -5,3'- B F[2.2.2] F &£]-2- %

Aj’ ”H’I\/L o~

A

@%%ﬁ&ﬁ#z%mw;?g?mﬁmmuézmu-
(= A F & K)ok ok 5 [5,4-b] b og -2- & )-1H-=k ok -1-55 & 5
BE A% (296 mg - 0.72 mmol) ¥ Z Av (S)-3-(BE & F £ v} = -3-
B — B & % (175 mg - 0.76 mmol) & = Z B (0.3 mL » 2.2

-]

mmol) B v # 2 & % £ 70C & &
E P HWNN-— 2 & % 51 = & & (350 pl » 2.25

mmol)E m#Z REZTOCE 6 - BE A ZABLE

BRAK/IAH T BRAVGERLAAZT Y ESE - K1
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BREMERNPTFEFERAAEBEUABREZHRNN-ZF A
VOEE R o & AR M (2%-20%(10% 8 A ML/ TF 8) A D)
bR NGB 2R ERBKZR)-N-G-(=RTF
B 084 ) o 5 [5,4-b] o og -2- 5 )-4H-1"- f # 3R [B 4 -53"-%
3 [2.2.2]% % 1-2-% (104 mg > 0.27 mmol » & %£37%) - 'H
NMR (400 MHz, DMSO-d¢) & ppm 7.99 (d, J=8.78 Hz, 1 H),
7.68 (s, 1 H), 7.03 (d, J=8.53 Hz, 1 H), 3.87 (d, J=10.04
Hz, 1 H), 3.62 (d, J=10.04 Hz, 1 H), 3.03 (d, J=5.02 Hz, 2
H), 2.80 (d, J=9.03 Hz, 2 H), 2.65 (t, J=7.65 Hz, 2 H), 2.08 @
(br. s., 1 H), 1.83-1.99 (m, 1 H), 1.43-1.68 (m, 3 H) - MS
(LC/MS) R.T.=1.73 ; [M+H]*=382.20 -
F#/33
(R)-N-(6- & % # K K H[d] Fot-2-K)-4H-1'- § # 4 [ & -

53-8 F[2.2.2] FH]-2-5
H\<S o
T
A5 T

EoEBREANSBC-EZ —REFBI4-EHREERE
##H(R)-N-(6-2 @ A A X [d]lE-2-2-%)-4H-1"-R £ F[R
ok -5 3'-4E 3B [2.2.2]% #]1-2-8% - '"H NMR (400 MHz, DMSO-
d¢) & ppm 7.49 (d, J=8.78 Hz, 1 H), 7.38 (d, J=2.51 Hz, 1
H), 6.90 (dd, J=8.78, 2.51 Hz, 1 H), 4.50-4.68 (m, 1 H),
3.87 (d, J=10.04 Hz, 1 H), 3.62 (d, J=9.79 Hz, 1 H), 2.79

(d, J=9.03 Hz, 2 H), 2.66 (t, J=7.78 Hz, 2 H), 2.06 (br. s., 1
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H), 1.85-1.96 (m, 1 H), 1.42-1.67 (m, 3 H), 1.17-1.34 (m, 6
H), 0.96-1.19 (m, 2 H) o
F #/ 34
(R)-N-(S5-(wt og @-1-K)ut of-2-RK)-4H-1'- § #4 $5[7E o4 -5 3"
BIE[2.2.2] F 4 ]-2- B

ZHBEA S (b E-1-K) g -2- %

#S5-ig b ok -2-8 (1.2 g 6.9 mmol)# ot %% =z (4 mL > 48
mmol)Z ;2 4 # 4 180°C F 54200 W4 & & H 2/ 85 - # R
JE M BN 125 mLZ B L8 ¥ B A K (3x50 mL) & B K (50
mL)ER - F LB BEMNHE BRELES BFRERK
(OE3%NFEE/—RF )L E D UF B S-(Bsom-1-£)
ook -2- % (495 mg > 3. mmol © & %43.7%) - '"H NMR (400
MHz, DMSO-dg) & ppm 7.52 (1 H, d, J=1.51 Hz), 7.36 (1 H,
d, J=1.76 Hz), 5.21 (2 H, s), 3.24-3.29 (4 H, m), 1.90 (4 H,
ddd, J=6.48, 3.53, 3.34 Hz) - MS (LC/MS) R.T.=0.52 ;
[M+H] =165.29 -

ZEEB - (R)-N-(5-(#t ok og-1-£) at 5-2-K)-4H-1'- § # 28
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[&ot-53"-F[2.2.2]FA]-2-%&

HEHERBETH22ITBABL —HEAFES-(BE-1-K)
ot vk -2- B8 B (R)-N-(5-(sb %8 o2 -1-3 )t 5 -2-4 )-4H-1"- &
$ 3% [B ok -5,3'-4 3B [2.2.2]F £ ]-2-8 o 'H NMR (500 MHz,
CDCI;) & ppm 8.51 (1 H, br. s.), 8.02 (1 H, s), 7.44 (1 H, d,
J=0.92 Hz), 3.84 (1 H, d, J=9.16 Hz), 3.51 (1 H, d, J=8.85 ®
Hz), 3.39-3.45 (4 H, m), 3.31 (1 H, dd, J=14.80, 1.07 Hz),
2.69-3.04 (5 H, m), 2.15-2.25 (1 H, m), 2.09 (1 H, br. s.),
1.98-2.02 (4 H+HOD, m), 1.64-1.74 (1 H, m), 1.42-1.61 (2
H, m) - MS (LC/MS) R.T.=0.76 ; [M+H]"'=329.40 -

E#35
(R)-1-(5-(4H-1"- 8 ## 3E["E 4 -53"-# F[2.2.2] F4£]-2- K &
RA)ut gE-2-R)wt % og-2- 57

\N
“n/
N

LA I-(5- R F-2-K)w % E-2-5

o)

e
|\
Ly

H,NT N
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AFS5-i% b ok -2-8 (5 g 29 mmol) ~ w8 o -2-8 (11 mL >
144 mmol) ~ #4L4A(1)(1.1 g~ 5.75 mmol) - % &% 47 (7.94 g -
57.5 mmol) & (IR,2R)- 3% & # -1,2- = B (1.38 mL > 11.49
mmol)Z & &4 £ R A F £ = R £ (100 mL) ¥ & % 18/
Bf « B %% > @ RE ¥ % /m200 mLZ B 2 & & 20 mL ¥
B o HEAEEWELBE BHBLRUNEHEMLEUEA NG
EHEN(0-5%FEE/— R Fr)bit - A LB/ B T 85
HERBHALE Y AT B 1-(5-B & bk -2-4 )b o5 0% -2-8

. (1.57 g 8.81 mmol » & %#30.7%) - 'H NMR (400 MHz,

DMSO-dg) & ppm 8.74 (1 H, d, J=1.51 Hz), 7.69 (1 H, d,

J=1.51 Hz), 6.20 (2 H, s), 3.84 (2 H, t, J=7.05 Hz), 2.49 (2

H, t, J=7.93 Hz), 2.04 (2 H, dq, J=7.68, 7.51 Hz) - MS

(LC/MS) R.T.=0.48 ; [M+H]"=179.27 -

Z BEB  (R)-1-(5-(4H-1'- # # $F [ o4 -5,3"- # 3£ [2.2.2] &
S]-2-RBER) e F-2-K)n & g-2-59

LT

R QGRTH22IPBRABZ — 25 & 1-(5-88 & ook -2-
Aok g R -2-80 H A (R)-1-(5-(4H-1'- § 2 48 [*8 ok -5,3'- 4 38
[2.22] ¥ s ]-2- A s A )5 -2- R )% w -2-80 - 'H NMR
(500 MHz, CDCl3) & ppm 9.20 (1 H, d, J=1.22 Hz), 8.91 (I
H, br. s.), 8.13 (1 H, s), 4.02 (2 H, t, J=7.02 Hz), 3.92 (1 H,

139832.doc - 161 -
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d, J=9.46 Hz), 3.58 (1 H, d, J=9.16 Hz), 3.33 (1 H, dd,
J=14.95, 1.53 Hz), 2.71-3.01 (5 H, m), 2.63 (2 H, t, J=8.09
Hz), 2.08-2.23 (4 H, m), 1.66-1.76 (1 H, m), 1.42-1.61 (2
H, m) - MS (LC/MS) R.T.=0.67 ; [M+H]"=343.30
F #/36
(R)-N-(5-(t o&-3-K)at %-2-K&)-4H-1'- £ 7 [ % af-5,3'- %
E[2.2.2] F4]-2-%
—N —
BaVaw
N\ o
lN ‘/

S A S5-(wE-3-K)wF-2- K

N

]

N\]/QJ
/[/
H,N™ TN

€ @b % -3- & B & (307 mg ° 2.50 mmol) ~ 5-7% ok % -2- &%
(391 mg > 2.25 mmoD &R = R &R (= * ¥ K B )4e (I1(88 mg » ®
0.13 mmol) ¥ FH v & B AR = B (12 mL) > B #EH# RS H30
ks o M4 A Ao sk B 4R (795 mg o 7.50 mmol) R & AL R K (8
mL) - B AEHBRE KT £100C T fv e R B8N - 4
REALAAESE TS EBAR HAHBEMN T8 T B (100
mL)¥ B A Bk (3x25 mL)¥ &R  # A # & BEBMHEIEER
AATPREE  BERRWOES%NTBE/LEHLE)LILA
A Aig B S-(hok-3-4 )k -2-% (235 mg> 1.37 mmol >
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A #54.6%) - '"H NMR (400 MHz > & 479) & ppm 9.13 (1 H,

d, J=1.51 Hz), 8.54 (1 H, d, J=1.26 Hz), 8.50 (1 H, dd,

J=4.78, 1.51 Hz), 8.22-8.28 (1 H, m), 8.07 (1 H, d, J=1.26

Hz), 7.39 (1 H, ddd, J=7.87, 4.72, 0.76 Hz), 6.05 (2 H, br.

s.) e MS (LC/MS) R.T.=0.58 ; [M+H]*=173.20 -

Z B (R)-N-(5-(t &-3-K) ot -2-K)-4H-1'- § 2 $£[ =&
ok 5,3 -BEIE[2.2.2] F g ]-2- 1%

—N —
LT

RO BBTH2IS BA-B2 — 2 5 b 5-(sog-3-4 )
% -2-H B 5 (R)-N-(5-(b o2 -3- % )otb o& -2- & )-4H-1'- &, 2% 2
[& ok -5,3'-4 38 [2.2.2] % % ]-2-% - 'H NMR (400 MHz,
CDCl3) & ppm 9.12 (1 H, dd, J=2.27, 0.76 Hz), 9.08 (1 H,
br. s.), 8.59 (1 H, dd, J=4.78, 1.76 Hz), 8.55 (1 H, d,
J=1.51 Hz), 8.45 (1 H, d, J=1.26 Hz), 8.25 (1 H, dt, J=7.99,
1.92 Hz), 7.38 (1 H, ddd, J=8.06, 4.78, 0.76 Hz), 3.97 (1 H,

d, J=9.57 Hz), 3.63 (1 H, d, J=9.32 Hz), 3.36 (1 H, dd,

J=14.86, 1.76 Hz), 2.69-3.06 (5 H, m), 2.14-2.24 (1 H, m),

2.12 (1 H, br. s.), 1.66-1.77 (1 H, m, J=13.94, 9.66, 4.31,

4.31 Hz), 1.44-1.62 (2 H, m) » MS (LC/MS) R.T.=0.65 ;
[M+H]*=337.30 -

F #/37
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(R)-N-(5-(6- 7 §i K o & -3-£) ot ok-2-£)-4H-1'"- & # [ &
5 30 M F[2.2.2] FH]-2- B

—N —
N
/

BB EHETHI6CTBA-BZ —BREFBS-Bws-2-K Y
# (R)-N-(5-(6-F f & ot o2 -3- & )b ok -2- 4 )-4H-1"- & # &
[ ok -5,3'-4 3% [2.2.2] ¥ % 1-2-% - 'H NMR (400 MHz,
CDCI;) & ppm 9.04 (1 H, br. s.), 8.66 (1 H, d, J=2.01 Hz),
8.46 (1 H, d, J=1.51 Hz), 8.41 (1 H, d, J=1.01 Hz), 8.15 (1
H, dd, J=8.81, 2.52 Hz), 6.82 (1 H, d, J=8.31 Hz), 3.97 (3

,'s), 3.95 (1 H, d, J=9.57 Hz), 3.61 (1 H, d, J=9.32 Hz),
3.35 (1 H, dd, J=14.86, 1.51 Hz), 2.68-3.07 (5 H, m), 2.14-
2.24 (1 H, m, J=13.27, 9.93, 3.53, 3.38, 3.38 Hz), 2.11 (1
H, br. s.), 1.67-1.77 (1 H, m), 1.45-1.61 (2 H, m) - MS
(LC/MS) R.T.=0.81 ; [M+H]"'=367.40 -

& #/38
(R)-N-(6-F fi R op oz off-2-K)-4H-1'"- § #£ $F [ € #-53"-%
FE[2.2.2] F 4 ]-2- 4

y rale¥

B A T-F H KA EAH-2(1IH)-8 R 6-F AR F F W -
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2(1H)- &7
N\ /O N\
SO, T,
H H
£ A BB ET @4 F &K X-1,2-= 8 (1073 g » 78

mmol) Z & (100 mL)P 2 5% ¥ A m2-0 & & T & 7 B
(18.47 mL > 93 mmol)» ¥ X ¥ 250%% % * B4 R & & A
208 - FAETYRGERERLACE P LS UNIEHGETFE
ook % ok -2(1H)-81 82 7- F & & of o ok -2(1H)-8 2 32 & %
(5.73 g 32.50 mmol * & % 42%) - MS (LC/MS) R.T.=0.68 ;
[M+H]"=177.10 -

ZEEB C 2-f-6-F F K o o ot

L
N/ Cl

AF6-F A Kok g ok -2(1H)-8 82 7-F & & o5 ¢ ok -2(1H)-8
Z RS M(5.67 g 32.20 mmol) & & R 1L (120 mL)+ & A
bbby - REREBLESG S mA P L > %A S LM
b > A LB TEE(3%200 mLY)E IR « 44 B4 A% ¢ 85
AHBRR - H%%ﬂé#h‘&di%zﬁﬁﬁfﬁs_tﬂ.@mﬁ%#ﬁ(OiS%L
B T B /T 4R )eh A X AF B 2- 8 -6-F A ok o2 o4 (2.21 g o
11.36 mmol » & #%35%) - '"H NMR (400 MHz, CDCI;) § ppm
8.69 (s, 1 H), 7.88 (d, J=9.32 Hz, 1 H), 7.43 (dd, J=9.32,
2.77 Hz, 1 H), 7.37 (d, J=2.77 Hz, 1 H), 3.95 (s, 3 H) »

FEC N-2,4-= FARRFE)6-FARAFFAH-2-1
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4 2.5 -6-F A & 52 4k (0.93 g 4.77 mmol) &R (2,4-= F
A X A)F Q2.2 mL- 14.64 mmol)&£ = F Z (5 mL) ¥
£150C FHM A RE30H4 - #REHFEN T B T 8 (250

mL)% B A 8 & (3x100 mL)¥ &R - & % 4 & # (202 80% L

B LB/t A A FEN-2,4-=F AL XT H)-
6-F G A o5 Xk -2-82(1.46 g & %£87%) - 'H NMR (400

MHz, CDCI;) & ppm 8.13 (1 H, s), 7.59-7.63 (1 H, m), 7.30 (1 H, d,
J=8.31 Hz), 7.21-7.24 (2 H, m), 6.47 (1 H, d, J=2.27 Hz), 6.42 (1 H,

dd, J=8.31, 2.27 Hz), 5.10 (1 H, t, J=5.92 Hz), 4.61 (2 H, d, J=5.79

Hz), 3.88 (3 H, s), 3.84 (3 H, s), 3.78 (3 H, s) - MS (LC/MS)

R.T.=1.95 ; [M+H]'=326.23 -
HEED 6-FHREKEAFEZAH-2-&

/O\C[N\
/j\
N NH

BN-(2,4-= F B A X F A)-6-F & & oF % ok -2- 5 (2.8
g+ 8.61 mmol)f TFA(10 mL > 130 mmol) & = & F J (10
mL) Y £ BB BE FTH#3054& - - EAZTHBHRER - @
4 R P Ao dh Ao BR BE BL A KB R (200 mL) > FRAR R

)

%lkﬁiﬁj%é@%" A =& E}’);‘E,mi)ﬁﬁﬁilzm/\%°é‘“zﬁﬂx
MR AERE BAALEATPTREEUREGCTALEE

o -2-% (1.50 g > 8.56 mmol » & %£99%) - 'H NMR (400

139832.doc - 166 -
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MHz, CDCI;3) 8 ppm 8.27 (1 H, s), 7.54-7.58 (1 H, m), 7.25-
7.29 (2 H, m), 4.71 (2 H, br. s.), 3.90 (3 H, s) - MS
(LC/MS) R.T.=0.86 ; [M+H]"=176.23 -

ZHEE - (R)-N-(6-F A K ot o f-2-K)-4H-1'- £ 3 8 [ F ok -

S, 3 F[2.2.2] F K ]-2-
L

. AOERTH22IL BA-B — 2 F d6-7F A A ok o ok -
2-B Z A (R)-N-(6-F & & o5 o ok -2- 24 )-4H-1"- £ 2% 48 [*& ok -
5,3'-# 3% [2.2.2]% % 1-2-% - 'H NMR (400 MHz, CDCl;) &

ppm 9.61 (1 H, br. s.), 8.57 (1 H, s), 7.62 (1 H, d, J=9.06 Hz),

7.23-7.32 (2 H, m), 4.01 (1 H, d, J=9.32 Hz), 3.90 (3 H, s), 3.66 (1

H, d, J=9.32 Hz), 3.37 (1 H, dd, J=14.86, 1.51 Hz), 2.68-3.08 (5 H,

m), 2.15-2.25 (1 H, m), 2.10-2.14 (1 H, m), 1.67-1.77 (1 H, m),

1.42-1.63 (2 H, m) = MS (LC/MS) R.T.=0.81 ; [M+H]*=340.30 -
E #/39
(R)-N-(5-(— R FAR) Fo&-2-R)-4H-1'- § $¢ 48[ Z o 5,3 "-
BE[222]F&K]-2-%

ZPHEA2-A-S5-(—RATFAE)EFR
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Cl

N)§N
¥
F\rO
F
AN N-=— F & ¥ 8 % (20 mL)& & (0.2 mL)¥ = 2-
o -5-85(1 g 7.66 mmol)R& 2-#.-2,2-= . L 8 # (3.50 g~
22.98 mmol) s # £ 90°C B o524/ B &£ A 2 ¥F BHE o BE
BHRMHGI30%LEH LE/LR)BILEEYUAFIERRT S
o 2 2-F-5-(= fLF A £)E (549 mg > 3.04 mmol> & @
#39.7%) - MS (LC/MS) R.T.=1.32 ; [M+H]"'=181.14 -
% BB . (R)-N-(5-(= A FPAR)#&-2-K)-4H-1"- & # ¥

[Zok-53"-#3F[222]FK]-2-M&

N=—
HN—-<\ / 0]
o—( N:>7F>\F
[T
HEHEREH2IFTHBABZ —HKEFH2-A-5-(ZAF A PS
A)Zmex B R)-N-(5-(— R F AKX)F®-2-%)4H-1'-R #

2 [*% ok -5,3'-4 5B [2.2.2]F % ]-2-% - 'H NMR (400 MHz,
MeO-d,) & ppm 8.46 (2 H, s), 6.85 (1 H, t), 4.02 (1 H, d, J=10.07
Hz), 3.73 (1 H, d, J=10.32 Hz), 3.28 (1 H, d, J=1.01 Hz), 3.16 (1 H,
d), 2.81-3.05 (4 H, m), 2.08-2.25 (2 H, m), 1.46-1.89 (3 H, m) - MS
(LC/MIS) R.T.=0.53 ; [M+H]"=326.30 -

£ #/40
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(R)-N-(4,5- = F R g og-2-£)-4H-1"- § #4 $F[E o4 -5,3"- 4 38
[2.2.2] F 4 ]-2- &

HHA 4S5 FPRER-2-1

AR R#H4-R-56-=F & F w -2-8 (035 g » 2.22
mmol)#2 M» F B (100 mL)Y 2 S ¥ 2 5% » B & fos b
$£(0.035 g> 0.33 mmol)» A RARKMHAE L] atmTF £ A& B
BETHREEACIS E «- ALARBRERL S ML G
RELBE ARATEHAKRD EZ LR - A A2 AE%E R
# 21 4,5-=— F K 4% % -2- 8% (0.35 g+ 2.56 mmol 5 #F i
90%) > R K@ - F bz HEATFTHEA - '"H NMR (400
MHz, DMSO-ds) & ppm 7.89 (1 H, s), 6.19 (2 H, s), 2.18 (3
H, s), 1.99 (3 H, s) - MS (LC/MS) R.T.=0.56 ; [M+H]"=124.20 -

# BB (R)-N-(4,5- = PR & og-2-K)-4H-1'- £ # $5[ & ot -
S5.3-BE[2.22]F &]-2-4%

N=—
g
o—-\< _<\N %
N

139832.doc - 169 -
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B AR RT3 BMA-BZ — B EFHAS-=F HER-
2-F 45 (R)-N-(4,5-= F A B og-2-4)-4H-1"- R 5 5 [& % -
5.3 -4 38 [2.2.2]% % 1-2-% » 'H NMR (400 MHz, MeOD-d,)
5 ppm 8.22 (1 H, s), 4.01 (1 H, d, J=10.07 Hz), 3.73 (1 H,
d, J=10.32 Hz), 3.40 (1 H, d), 3.25 (1 H, d), 2.91-3.12 (4 H,
m), 2.41 (3 H, s), 2.09-2.28 (5 H, m), 1.62-1.97 (3 H, m) °
MS (LC/MS) R.T.=0.47 ; [M+H]"=288.31 -

B H41
(R)-N-(6- % £ #og-4-%)-4H-1"- 4 # #F [ & ok -5,3"- £ IE

[2.2.2] # K ]-2- %

4 6- f, % 7 -4- 8% (0.32 g 2.5 mmol) ~ R X B8 (0.38 g~
3.13 mmol) ~ £ o &% & 4y K & & (0.80 g~ 7.50 mmol) & 4
(= % £ 8 )& 1t 42 (I1)(0.035 g 0.05 mmol)Z & 4 4 B #F

W= F A& (S5 mL)/ 2 8 (2 mL)/ 4 (2 mL)Z & & 4
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T oo B RAMAEBKPAIZSC Fsk2004 » 54 £ A
TP RYE - BEREI(10-60%T B T E5/T % )b 1t % 8 4
RiFE EREGEEAHEKZ6-KXAER-4-% (167 mg: 0.98
mmol » & % 39%) - MS (LC/MS) R.T.=0.99 ; [M+H]"=172.23 -

#ZHB ° (R)-N-(6- KK off F-4-K)-4H-1'- F #4 4F [ & o4 -5,3"'-

HIE[2.2.2] F 4]-2-5

N

HN
o-—\< \NJ
[,\6!’///”

R EBEH2IFTBABL - EZAF 4G 6-%%“&‘%-4-%
#H H(R)-N-(6-% 2 B og -4- 4 )-4H-1"- & 5 48 [& o -5,3'- 4
#[2.2.2]1% 5 1-2-8% - 'H NMR (400 MHz, MeOD-d,) & ppm
9.54 (1 H, d, J=1.01 Hz), 8.75-8.86 (2 H, m), 8.18-8.28 (3
H, m), 8.00 (1 H, br. s.), 4.70 (1 H, d, J=10.32 Hz), 4.43 (1
H, d, J=10.58 Hz), 3.72-3.88 (2 H, m), 3.41-3.63 (4 H, m),
2.63-2.87 (2 H, m), 2.18-2.48 (3 H, m) - MS (LC/MS)
R.T.=1.36 ; [M+H]"=336.24 -

FH42
(R)-N-(6-(4-F A K XR)FR-4-R)-4H-1"- £ 3¢ 4 [ 4 -

5,3 - E[2.2.2] FR]-2-5
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A

B HEHEEANT BA-BZ — B E2F BH6-8FF-4- %
# (R)-N-(6-(4-F & A X A ) F g -4-K)-4H-1"'- 7 5 B [B =& -
5,34 3B [2.2.2]% % ]-2-8 - '"H NMR (400 MHz, MeOD-d,)

5 ppm 8.72 (1 H, d, J=1.26 Hz), 7.90-8.00 (2 H, m), 7.16 (1 .

H, br. s.), 6.96-7.05 (2 H, m), 4.04 (1 H, d, J=10.07 Hz),
3.84 (3 H, s), 3.73 (1 H, d, J=10.07 Hz), 3.22 (1 H, d), 3.09
(1 H, d), 2.73-2.98 (4 H, m), 2.02-2.21 (2 H, m), 1.51-1.85
(3 H, m) - MS (LC/MS) R.T.=1.44 ; [M+H]"=366.28 -
F #/43
(R)-N-(6-(6-F # & ot &-3-£)Fog-4-K)-4H-1'- f # 4 [ &
ok -5,3-BF[2.22]FK]-2- 5

\
o)
7 N\
_N
o—{ N—7
LN
BEHEBEEHANT BRABL —REAFAHOC-AER-4-KH

# (R)-N-(6-(6-F &, & ot ox -3- 4 ) ® -4- 4 )-4H-1"- & 3 &

139832.doc 2172 -
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[& ok -5,3'-4 % [2.2.2] % % ]-2-% - 'H NMR (400 MHz,
MeOD-d,) 8 ppm 8.79 (2 H, dd, J=19.01, 1.89 Hz), 8.27 (I
H, dd, J=8.56, 2.52 Hz), 7.18 (1 H, br. s.), 6.89 (1 H, d,
J=8.81 Hz), 4.05 (1 H, d, J=10.32 Hz), 3.96 (3 H, s), 3.74
(1 H, d, J=10.32 Hz), 3.23 (1 H, d), 3.10 (1 H, d), 2.73-2.99
(4 H, m), 2.02-2.21 (2 H, m), 1.53-1.84 (3 H, m) - MS
(LC/MS) R.T.=1.34 ; [M+H]*=367.25 -
F /44
(R)-N-(6-(#-2-£) s & -4- R )-4H-1"- § 4% 4 [F o&-5,3'- 4 7

[2.2.2] #&]-2-

¢
-

HN o N
o—( N—7
[Néj"f/”

HOBREHANSTBABZ — B2 F B6-AFow-d- &
B (R)-N-(6-(%-2- K )F o -4- 4 )-4H-1"-§ 2 3B [& o+ -5,3'- 4
% (2.2.2]% % ]-2-8% - 'H NMR (400 MHz, MeOD-d,) & ppm
8.83 (1 H, s), 8.56 (1 H, s), 7.83-8.13 (4 H, m), 7.49-7.58
(2 H, m), 7.37 (1 H, br. s.), 4.06 (1 H, d, J=10.32 Hz), 3.76
(1 H, d, J=10.32 Hz), 3.23 (1 H, s), 3.12 (1 H, d), 2.75-3.00
(4 H, m), 2.02-2.24 (2 H, m), 1.56-1.84 (3 H, m) - MS
(LC/MS) R.T.=1.93 ; [M+H]*=386.31 -

RETHIZFZHAAETHS S R REE R8BS
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RE2V 2zt B EHITHEZIRARFTSBER TR
W oo
%2

[NA?&/_\{'N\m

4 LCMS | LCMS
Y R, RT BT 'H NMR
# (min) | [M+H]'

'H NMR (500 MHz, DMSO-ds) &
ppm 8.60 (1 H, br. s.), 7.94 (2 H, d,
J=7.63 Hz), 7.43 (1 H, s), 7.39 (2
H, t, J=7.78 Hz), 728 (1 H, t,
sw J=132 Hz), 3.86 (1 H, d, J=9.77
45 )QN 1.48 3413 |Hz), 3.60 (1 H, d, J=9.77 Hz),
e 2.98-3.06 (2 H, m), 2.71-2.85 (2 H,
m), 2.66 (2 H, t, J=7.78 Hz), 2.05
(1 H,br.s.),1.91 (1 H, br. 5.), 1.53-
1.64 (2 H, m), 148 (1 H, td,
J=9.99, 7.78 Hz)

'H NMR (500 MHz, DMSO-ds) &
ppm 8.86 (1 H, br. 5.), 7.47 (1 H, d,
0 J=8.85 Hz), 7.33 (1 H, d, J=2.44
( j Hz), 7.01 (1 H, dd, J=8.85, 2.75
N Hz), 3.87 (1 H, d, J=10.07 Hz),
46 1.41 4004 |3.71-3.77 (4 H, m), 3.61 (1 H, 4,
S J=9.77 Hz), 3.06-3.12 (4 H, m),
s 3.01 2 H, s), 2.72-2.86 (2 H, m),
N 2.66 (2 H, t, J=7.63 Hz), 2.05 (1 H,
br. s.), 1.91 (1 H, br. 5.), 1.53-1.64
(2 H, m), 1.43-1.52 (1 H, m)
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Tl
B9

LCMS | LCMS
RT B
(min) | [M+H]

'"H NMR

47

1.31 3333

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

48

2.07 3833

'H NMR (500 MHz, DMSO-dy) §
ppm 8.00 (1 H, s), 7.41-7.54 2 H,
m), 3.89 (1 H, d, J=11.29 Hz), 3.57
(1 H, d, J=11.60 Hz), 2.96-3.03 (1
H, m), 2.88-2.93 (1 H, m), 2.73-
2.81 2 H, m), 264 (2 H, dd,
J=8.85, 5.19 Hz), 1.93 2 H, br. s.),
1.56 (2 H, br. s.), 1.38-1.50 (1 H,
m)

49

OCF;

2.15 399.4

'H NMR (500 MHz, DMSO-dy) &

| ppm 9.03 (1 H, br. s.), 7.91 (1 H,

br. s.), 7.65 (1 H, d, J=8.85 Hz),
7.30 (1 H, d, J=7.63 Hz), 3.89 (1 H,
d, J=10.07 Hz), 3.64 (1 H, d,
J=10.07 Hz), 2.97-3.09 (2 H, m),
2.80 (2 H, d, J=8.55 Hz), 2.66 (2 H,
t, J=7.48 Hz), 2.08 (1 H, br. s.),
193 (1 H, br. 5.), 1.54-1.66 (2 H,
m), 1.44-1.54 (1 H, m)

50

1.89 333.1

'"H NMR (500 MHz, MeOD) § ppm

| 7.51-7.58 (1 H, m), 7.17-7.25 (1 H,

m), 7.08-7.16 (1 H, m), 4.04-4.13
(1 H, m), 3.72-3.82 (1 H, m), 3.30
(1 H, br. s.), 3.17 (1 H, d, J/=14.95
Hz), 3.01 (2 H, t, J=7.48 Hz), 2.80-
2.92 (2 H, m), 2.12-2.27 (2 H, m),
1.66-1.88 (3 H, m)
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¥ 5l
%k

R,

LCMS
RT
(min)

LCMS
BT
[M+H]

'H NMR

51

1.24

333.4

'H NMR (500 MHz, DMSO-ds) &
ppm 8.95 (1 H, br. 5.), 7.66-7.77 (1
H, m), 7.52-7.63 (1 H, m), 7.08-
7.24 (1 H, m), 3.88 (1 H, d, J=9.77
Hz), 3.63 (1 H, d, J=9.77 Hz), 3.03
(2 H, br. s.), 2.78 (2 H, br. 5.), 2.66
(2 H, t, J=7.17 Hz), 2.06 (1 H, br.
s), 1.91 (1 H, br. s.), 1.39-1.67 (3
H, m)

52

2.05

351.2

'H NMR (500 MHz, DMSO-de) &
ppm 9.01 (1 H, br. s.), 7.88-8.00 (1
H, m), 7.53-7.64 (1 H, m), 3.88 (1
H, d, J=10.07 Hz), 3.63 (1 H, d,
J=10.07 Hz), 2.98-3.08 (2 H, m),
2.72-2.87 (2 H, m), 2.66 (2 H, t,
J=7.17 Hz), 2.07 (1 H, br. 5.), 1.92
(1 H, br. s.), 1.42-1.65 (3 H, m)

53

1.80

3453

'H NMR (500 MHz, DMSO-ds) 8
ppm 9.03 (s, 1 H), 7.65 (d, J=8.55
Hz, 1 H), 7.19 (d, /=2.44 Hz, 1 H),
6.82 (dd, J=8.70, 2.59 Hz, 1 H),
3.90 (d, J=10.07 Hz, 1 H), 3.79 (s,
3 H), 3.64 (d, J/=10.07 Hz, 1 H),
3.04 (d, J=2.44 Hz, 2 H), 2.75-2.84
(m, 2 H), 2.67 (t, J=7.78 Hz, 2 H),
2.07 (s, 1 H), 1.92 (s, 1 H), 1.55-
1.63 (m, 2 H), 1.49 (dd, J=9.77,
2.75 Hz, 1 H)

54

1.23

3452

'H NMR (500 MHz, DMSO-dy) &
ppm 8.83 (s, 1 H), 7.37 (d, J=7.94
Hz, 1 H), 7.14 (t, J=7.93 Hz, 1 H),
6.92 (d, J=7.93 Hz, 1 H), 3.89-3.95
(m, 4 H), 3.66 (d, /=10.07 Hz, 1
H), 3.00-3.08 (m, 2 H), 2.76-2.85
(m, 2 H), 2.67 (t, J=7.78 Hz, 2 H),
2.08 (s, 1 H), 1.93 (d, /=3.66 Hz, 1
H), 1.60 (ddd, J=15.26, 6.87, 3.20
Hz, 2 H), 1.50 (ddd, /=7.48, 5.19,
2.59 Hz, 1 H)
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T
%

R,

LCMS
B¥
[M+H]"

LCMS
RT
(min)

'"H NMR

55

1.72 375.2

'H NMR (500 MHz, DMSO-dy) &
ppm 8.89 (s, 1 H), 7.40 (s, 1 H),
7.22 (s, 1 H), 3.87 (d, J=10.07 Hz,
1 H), 3.79 (d, J=8.55 Hz, 6 H), 3.62
(d, J=10.07 Hz, 1 H), 2.99-3.07 (m,
2 H), 2.75-2.84 (m, 2 H), 2.67 (t,
J=7.63 Hz, 2 H), 2.06 (s, 1 H), 1.93
(s, 1 H), 1.56-1.64 (m, 2 H), 1.46-
1.55 (m, 1 H)

‘ 56

2.14 342.1

'H NMR (500 MHz, DMSO-ds) &
ppm 875 (s, 1 H), 7.84 (dd,
J=7.93, 1.53 Hz, 3 H), 7.46-7.53
(m, 5 H), 3.85 (d, /=9.77 Hz, 2 H),
3.60 (d, J=10.07 Hz, 2 H), 3.01-
3.09 (m, 3 H), 2.84 (t, J=7.78 Hz, 3
H), 2.67 (t, J=7.78 Hz, 3 H), 2.09
(s, 2 H), 1.91-1.99 (m, 2 H), 1.53-
1.62 (m, 3 H)

57

1.04 386.2

'H NMR (400 MHz, DMSO-dy) &
ppm 9.05 (1 H, br. s.), 7.86 (1 H, d,
J=1.51 Hz), 7.60 (1 H, d, J=8.06
Hz), 7.36 (1 H, dd, J=8.31, 1.76
Hz), 3.90 (1 H, d, /~10.07 Hz),
3.65 (1 H, d, J=10.07 Hz), 3.03 (2
H, s),2.97 (6 H, s), 2.72-2.87 (2 H,
m), 2.66 (2 H, t, J=7.68 Hz), 2.07
(1 H,br.s),1.92 (1H,br.s.), 1.55-
1.64 (2 H, m), 1.44-1.54 (1 H, m)

58

1.57 426.2

'H NMR (400 MHz, DMSO-dg) &
ppm 9.06 (1 H, br. s.), 7.83 (1 H, d,
J=1.51 Hz), 7.61 (1 H, d, J=8.31
Hz), 7.32 (1 H, dd, J=8.31, 1.76
Hz), 3.90 (1 H, d, J=10.07 Hz),
3.65 (1 H, d, J~10.07 Hz), 3.37-
3.57 (4 H, m), 3.04 2 H, d, /=1.76
Hz), 2.73-2.86 (2 H, m), 2.66 (2 H,
t, J=7.68 Hz), 2.07 (1 H, d, J=2.52
Hz), 1.92 (1 H, dd, J=8.18, 5.67
Hz), 1.43-1.67 (9 H, m)
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T 4
oL

LCMS
RT
(min)

LCMS
BT
[M+H]"

'H NMR

59

2.17

360.1

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

60

1.67

332.2

'H NMR (500 MHz, DMSO-D6) &
ppm 7.87 (s, 1 H), 7.01 (d, J=3.05
Hz, 1 H), 6.68 (dd, J=3.51, 1.68
Hz, 1 H), 3.84 (d, /~10.38 Hz, 1
H), 3.58 (d, /=10.07 Hz, 1 H), 3.03
(d, J=11.29 Hz, 2 H), 2.78-2.86 (m,
2 H), 2.66 (t, J=7.48 Hz, 2 H), 2.06
(s, 1 H), 1.87-1.96 (m, 1 H), 1.55-
1.61 (m, 2 H), 1.51-1.54 (m, 1 H)

61

Br

1.83

393.0

'H NMR (400 MHz, DMSO-ds) &
ppm 9.02 (1 H, br. s.), 8.04 (1 H, d,
J=2.01 Hz), 7.49-7.53 (1 H, m),
7.43-7.47 (1 H, m), 3.88 (1 H, d,
J=10.07 Hz), 3.63 (1 H, d, J/=10.07
Hz), 3.02 (2 H, s), 2.74-2.84 (2 H,
m), 2.65 (2 H, t, J=7.68 Hz), 2.06
(1 H, d, J=2.52 Hz), 1.89 (1 H, br.
s.), 1.42-1.64 (3 H, m)

62

1.16

391.1

'H NMR (400 MHz, DMSO-dg) &
ppm 9.21 (1 H, br. s.), 8.40 (1 H, 4,
J=151 Hz), 7.80-7.85 (1 H, m),
7.72-7.77 (1 H, m), 3.92 (1 H, d,
J=10.32 Hz), 3.67 (1 H, d, J=10.07
Hz), 3.21 (3 H, s), 3.05 2 H, d,
J=4.03 Hz), 2.82 (2 H, d, J=6.80
Hz), 2.67 (2 H, t, J=7.43 Hz), 2.10
(1 H, br. s), 1.94 (1 H, d, J=3.27
Hz), 1.45-1.66 (3 H, m)
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T4
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R;

LCMS

(min)

LCMS
RT BT
[M+H]"

'H NMR

63

1.35 329.1

'"H NMR (500 MHz, DMSO-D6) &
ppm 8.54 (s, 1 H), 7.32 (s, 1 H),
3.79 (d, /=10.07 Hz, 1 H), 3.54 (d,
J=10.07 Hz, 1 H), 2.98-3.05 (m, 2
H), 2.76-2.85 (m, 2 H), 2.66 (t,
J=7.63 Hz, 2 H), 2.05 (s, 1 H),
1.87-1.95 (m, 1 H), 1.41-1.68 (m, 3
H)

64

1.02 349.9

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

65

Cl

2.14 380

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

66

1.26 333.1

'H NMR (500 MHz, DMSO-dy) &
ppm 9.04 (1 H, d, J=1.22 Hz), 8.44
(1 H, br. s.), 7.52-7.69 (2 H, m),
3.77-3.82 (1 H, m), 3.68 (1 H, d,
J=10.07 Hz), 3.05-3.12 (2 H, m),
2.94-3.04 (2 H, m), 2.80-2.91 (2 H,
m), 2.19 (1 H, d, J=1.83 Hz), 2.01
(1H,br.s.),1.67-1.85 (3 H, m)

67

0.28 277.1

'H NMR (500 MHz, DMSO-dg) &
ppm 6.72-7.61 (m, 1 H), 3.49-3.70
(m, 1 H), 3.31-3.46 (m, 1 H), 2.86-
3.06 (m, J=9.46 Hz, 2 H), 2.56-
2.84 (m, 4 H), 2.10-2.31 (m, 3 H),
1.91-2.10 (m, 4 H), 1.70 (s, 1 H),
1.49-1.61 (m, 2 H), 1.36-1.49 (m, 1
H)
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LCMS
BT
[M+H]

'H NMR

68

0.44

276.2

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

69

1.35

339.1

'"H NMR (500 MHz, DMSO-d6) &
ppm 7.87 (d, J=6.71 Hz, 1 H), 7.80
(d, J=7.02 Hz, 2 H), 7.42-7.48 (m,
4 H), 3.49-3.57 (m, 1 H), 3.25-3.33
(m, 4 H), 2.77 (t, J/~15.41 Hz, 2 H),
2.59-2.68 (m, 1 H), 2.49-2.57 (m,
15 H), 2.24-2.31 (m, 2 H), 2.21 (s,
1 H), 1.94 (s, 1 H), 1.47 (s, 2 H)

70

0.73

340.1

'H NMR (300 MHz, DMSO-d¢) &
ppm 9.20 (1 H, br. s.), 8.29-8.42 (1
H, m), 7.63-7.76 (2 H, m), 3.91 (1
H, d, J=10.25 Hz), 3.66 (1 H, d,
J=10.25 Hz), 3.05 (2 H, s), 2.74-
2.90 2 H, m), 2.66 (2 H, t, J=7.68
Hz),2.09 (1 H, br. 5.), 1.92 (1 H, 4,
J=4.03 Hz), 1.42-1.66 (3 H, m)

71

1.00

315.1

'H NMR (400 MHz, CDCls) § ppm
8.92 (1 H, s), 8.00 (1 H, br. 5.), 7.78
(1 H, d, ]=8.56 Hz), 7.42 (1 H, 4,
J=8.06 Hz), 3.92 (1 H, d, J=11.08
Hz), 3.55 (1 H, d, J=10.83 Hz),
3.23 (1 H, d, J=14.86 Hz), 2.83-
2.90 (2 H, m), 2.65-2.83 (2 H, m),
1.89-2.17 3 H, m), 1.41-1.75 3 H,
m)

72

0.75

315.1

'H NMR (400 MHz, CDCls3) 8 ppm
8.82 (1 H, s), 8.22 (1 H, s), 7.98 (1
H, d, J=8.56 Hz), 7.21-7.25 (1 H,
m), 6.37 (1 H, br. 5.), 3.99 (1 H, d,
J=11.58 Hz), 3.61 (1 H, d, J=11.58
Hz), 3.23 (1 H, d, /~14.86 Hz),
2.89 (2 H, t, J=7.68 Hz), 2.69-2.84
(2 H, m), 1.91-2.09 (2 H, m), 1.45-
1.73 (4 H, m)
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73

0.85

309.2

'"H NMR (400 MHz, CDCL3) § ppm
8.70 (1 H, d, J=1.76 Hz), 8.09 (1 H,
br. s.), 8.00 (1 H, d, /~8.31 Hz),
7.43-7.58 (2 H, m), 3.90 (1 H, d,
J=10.58 Hz), 3.54 (1 H, d, J=10.32
Hz), 3.26 (1 H, d, J~14.60 Hz),
2.65-3.06 (5 H, m), 2.13 (1 H, br.
s.), 2.00 (1 H, br. s.), 1.34-1.79 (5
H, m)

74

0.65

313.2

'"H NMR (500 MHz, MeOD) & ppm
8.55 (1 H, s), 7.66-7.70 (1 H, m),
7.59-7.63 (1 H, m), 425 (1 H, d,
J=10.99 Hz), 4.04 (1 H, d, J=10.68
Hz), 391 (1 H, d, J=14.95 Hz),
3.76 (1 H, dd, J=14.95, 2.44 Hz),
3.45-3.53 (1 H, m), 3.29-3.40 (3 H,
m), 2.61 (1 H, d, J=2.14 Hz), 2.40
(3 H, s), 2.31 (1 H, tt, /=10.26,
347 Hz), 2.06-2.16 (I H, m,
J=14.23,9.35, 4.54, 4.54 Hz), 1.92-
2.06 (2 H, m)

75

1.24

310.1

'H NMR (400 MHz, CDCL) § ppm
8.73 (1 H, d, /~1.76 Hz), 8.66 (1 H,
d, J=2.01 Hz), 7.96 (1 H, d, J=9.07
Hz), 7.90 (1 H, br. s.), 7.68 (1 H, br.
s.), 7.50 (1 H, br. 5.), 3.93 (1 H, d,
J=10.32 Hz), 3.56 (1 H, d, J=9.32
Hz), 329 (1 H, d, J/~14.86 Hz),
297 (1 H, d, J=14.86 Hz), 2.88-
2.94 (2 H, m), 2.69-2.87 (2 H, m),
2.12 (1 H, br. 5.), 2.06 (1 H, br. s.),
1.64-1.73 (1 H, m), 1.46-1.64 (2 H,
m)

76

1.58

328.2

'H NMR (500 MHz, DMSO-d;) &
ppm 11.30 (s, 1 H), 9.16 (s, 1 H),
7.04-7.43 (m, 1 H), 6.70-7.03 (m, 1
H), 6.54-6.69 (m, 1 H), 3.89 (d,
J=9.77 Hz, 1 H), 3.53-3.81 (m, 4
H), 3.01 (s, 2 H), 2.58-2.91 (m, 4
H), 2.03 (s, 1 H), 1.78-1.96 (m, 1
H), 1.32-1.73 (m, 3 H)
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77

1.40

316.1

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

78

0.35

298.1

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

79

1.10

376.1

'H NMR (400 MHz, CDCl3) & ppm
8.78 (2 H, d, J=5.79 Hz), 8.03 (2 H,
d, /=6.04 Hz), 7.73 (1 H, br. s.),
7.48 (1 H, d, J=8.56 Hz), 7.36 (1 H,
br. ), 3.92 (1 H, d, J=8.81 Hz),
3.55 (1 H, d, J=9.06 Hz), 3.24 (1 H,
d, J=14.10 Hz), 2.57-3.06 (5 H, m),
1.86-2.20 (2 H, m), 1.30-1.80 3 H,
m)

80

2.36

393.1

'H NMR (400 MHz, CDCl;) 8 ppm
8.00 (1 H, d, J/=7.81 Hz), 7.83-7.97
(1 H, m), 7.68 (1 H, br. 5.), 7.39-
7.55 (2 H, m), 7.35 (1 H, br. s.),
7.20 2 H, td, /=831, 2.27 Hz),
3.93 (1 H, d, J=10.83 Hz), 3.56 (1
H, d, J=10.58 Hz), 3.24 (1 H, d,
J=15.11 Hz), 2.62-3.05 (5 H, m),
1.88-2.22 (2 H, m), 1.34-1.79 3 H,
m)

139832.doc

-182-

Pt

L



1431007

K
%5t

LCMS
RT
(min)

LCMS
&F
[M+H]"

'H NMR

81

2.81

403.1

'"H NMR (400 MHz, CDCl;) § ppm
8.12 (2 H, d, /=8.06 Hz), 7.64 (1 H,
br. 5.), 7.43 (1 H, d, /=8.56 Hz),
7.32 (3 H, d, J=8.06 Hz), 3.94 (1 H,
d, J=10.07 Hz), 3.56 (1 H, d,
J=9.57 Hz), 3.24 (1 H, d, /=13.60
Hz), 2.57-3.03 (7 H, m), 1.88-2.22
(2 H, m), 1.39-1.74 (3 H, m), 1.27
(3 H, t, J=7.68 Hz)

82

2.62

418.1

'"H NMR (400 MHz, CDCl;) 8 ppm
8.06 (2 H, d, J/=9.07 Hz), 7.56 (1 H,
br. 5.), 7.30-7.43 2 H, m), 6.74 (2
H, d, J=9.07 Hz), 3.95 (1 H, d,
J=11.58 Hz), 3.58 (1 H, d, J=11.83
Hz), 3.24 (1 H, d, J=14.10 Hg),
3.05 (6 H, s), 2.61-2.99 (5 H, m),
1.88-2.13 (2 H, m), 1.35-1.81 (4 H,
m)

83

1.15

367.1

'"H NMR (500 MHz, MeOD) & ppm
9.12 (1 H, s), 7.78-7.82 (1 H, m),
7.70-7.74 (1 H, m), 4.05 (1 H, d,
J=9.77 Hz), 3.75 (1 H, d, J=9.77
Hz), 329 (1 H, d, J=14.65 Hz),
3.11-3.18 (1 H, m), 2.98 (2 H, t,
J=7.93 Hz), 2.80-2.91 (2 H, m),
2.13-222 (2 H, m), 1.71-1.87 (2 H,
m), 1.62-1.71 (1 H, m)

84

1.96

393.1

'"H NMR (400 MHz, CDCl;) § ppm
8.18-8.26 (2 H, m), 7.66 (1 H, s),
7.44 (1 H, d, J=8.56 Hz), 7.32 (1 H,
d, J=8.56 Hz), 7.16-7.23 (2 H, m),
3.95 (1 H, d, J=11.33 Hz), 3.57 (1
H, d, J=11.33 Hz), 325 (1 H, d,
J=14.60 Hz), 2.69-3.04 (6 H, m),
2.09 (1 H, br. 5.), 1.45-1.74 (4 H,
m)
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K #l LCMS | LCMS
. R, RT BT 'H NMR
’ (min) | [M+H]"

'H NMR (400 MHz, CDCl;) 8 ppm
8.75 (1 H, dd, J=4.15, 1.64 Hz),
8.04 (1 H, d, J=8.06 Hz), 7.98 (2 H,
d, J=8.81 Hz), 7.49 (1 H, d, J=8.81
Hz), 7.31 (1 H, dd, J=8.31, 4.28

N Hz). 6.71 (1 H, br. 5.), 4.03 (1 H, d,
85 /[:[) 134 | 3091 |J=11.83 Hz), 3.65 (1 H, d, J=12.09

& Hz), 3.25 (1 H, d, J=14.86 Hz),
2.96 (1 H, d, J/~14.86 Hz), 2.89 (2
H, t J=7.55 Hz), 2.69-2.84 2 H,
m), 2.07 (1 H, br. s.), 1.98 (1 H, br.
s),1.57-1.73 (2 H, m), 1.44-1.55 (1
H, m)

'H NMR (400 MHz, CDCls) 8 ppm
19.78 (1 H, br. s.), 7.19 (1 H, br. s.),
6.99 (1 H, d, J=6.80 Hz), 6.67 (1 H,
d, J=8.31 Hz), 387 (1 H, d,
H J=10.32 Hz), 3.50 (1 H, d, J=11.08
86 /@1}20 1.16 313.1 |Hz), 346 2 H, s), 3.21 (1 H, 4,

fr J=14.60 Hz), 2.93 (1 H, d, J=15.11
Hz), 2.87 (2 H, t, J=7.68 Hz), 2.65-
2.81 (2 H, m), 2.04 (1 H, br. s.),

1.96 (1 H, br. s.), 1.40-1.75 (3 H,
m)

'H NMR (500 MHz, MeOD) & ppm
8.57-8.63 (1 H, m), 7.55-7.64 (2 H,
m), 7.06-7.12 (1 H, m), 4.04 (1 H,
= dd, J=9.92, 1.98 Hz), 3.81 (1 H, dd,

NN/ J=10.07, 2.14 Hz), 3.46-3.57 (1 H,
87 L,{Q 1131 2992 11y 323 2 H, d, /1068 Hz),
3.09-3.18 (2 H, m), 2.82-3.02 (1 H,
m), 2.41 (1 H, br. s.), 2.28-2.37 (1
H, m), 1.99-2.07 (1 H, m), 1.86-
1.97 (2 H, m)

'H NMR (500 MHz, DMSO-dg) §
ppm 9.20 (s, 1 H), 8.64 (s, 1 H),
N 8.45-8.56 (m, J=4.58, 1.53 Hz, 1
N H), 8.21-8.38 (m, J=7.63 Hz, 1 H),
88 . 1.26 3421 |7.62 (s, 1 H), 7.33-7.50 (m, J=7.93,
)L\ 4.88 Hz, 1 H), 3.75 (dd, J=128.64,
;s 9.92 Hz, 2 H), 2.95-3.14 (m, 2 H),
2.62-2.91 (m, 4 H), 2.06 (s, 1 H),
1.92 (s, 1 H), 1.42-1.70 (m, 3 H)
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"H NMR

89

'H NMR (500 MHz, DMSO-dy) &
ppm 8.81 (s, 1 H), 7.39 (s, 1 H),
6.97 (s, 1 H), 3.78 (dd, J=130.16,
9.92 Hz, 2 H), 2.95-3.15 (m, 2 H),
2.74-2.90 (m, 2 H), 2.61-2.72 (m,
J=7.78, 7.78 Hz, 2 H), 2.47-2.55
(m, J=3.66, 1.83 Hz, 3 H), 2.33 (s,
3 H), 2.07 (s, 1 H), 1.85-2.01 (m, 1
H), 1.41-1.70 (m, 3 H)

90

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

91

'H NMR (300 MHz, DMSO-ds) &
ppm 7.61 (1 H, s), 7.47-7.53 (1 H,
m), 7.16 (1 H, d, J=8.05 Hz), 3.84-
392 (1 H, m), 362 (1 H, d,
J=10.25 Hz), 3.26-3.46 (3 H, m),
3.02 (1 H, s), 2.79 (1 H, d, J=6.95
Hz), 2.65 2 H, q, J=7.32 Hz),
2.01-2.20 (1 H, m), 1.93 (2 H, d,
J=9.88 Hz), 1.40-1.64 (2 H, m),
1.15-1.28 (3 H, m), 1.00 (1 H, d,
J=6.59 Hz)

92

LCMS | LCMS
RT -
(min) | [M+H]"
2.13 343.1
0.55 372.0
1.60 343.3
0.45 279.1

'H NMR (500 MHz, DMSO-D6) &
ppm 8.34-8.83 (m, 1 H), 6.96 (s, 1
H), 3.79 (d, /=9.77 Hz, 2 H), 3.53
(d, J=9.77 Hz, 2 H), 2.89-3.06 (m,
2 H), 2.71-2.86 (m, 2 H), 2.60-2.70
(m, J=7.78, 7.78 Hz, 2 H), 2.29 (s,
3 H), 201 (s, 1 H), 1.90 (4,
J=13.43 Hz, 2 H), 1.35-1.65 (m, 3

5
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93

1.79

355.1

'H NMR (500 MHz, DMSO-dg) 6
ppm 8.74 (s, 1 H), 7.62-7.88 (m, 1
H), 3.83 (d, J=10.07 Hz, 1 H),
3.63-3.76 (m, 2 H), 3.58 (d,
J=10.07 Hz, 1 H), 3.40-3.53 (m, 2
H), 2.96-3.10 (m, 2 H), 2.73-2.90
(m, 2 H), 2.58-2.72 (m, J=7.63,
7.63 Hz, 2 H), 2.06 (s, 1 H), 1.75-
1.99 (m, 5 H), 1.43-1.69 (m, 3 H)

94

1.53

313.1

'H NMR (500 MHz, MeOD) & ppm
8.63 (1 H, d, J=7.02 Hz), 7.55 (1 H,
s), 7.19-7.23 (1 H, m), 427 (1 H, d,
J=10.68 Hz), 4.06 (1 H, d, J=10.68
Hz), 3.94 (1 H, d, J=14.95 Hz),
3.76-3.83 (1 H, m), 3.54 (1 H, t,
J=11.90 Hz), 3.36-3.48 (3 H, m),
2.64 (1 H, d, /=1.83 Hz), 2.56 3 H,
s), 2.34-2.42 (1 H, m, J=10.15,
10.15, 3.66, 3.51 Hz), 2.17 (1 H,
dddd, J=14.19, 9.46, 4.58, 4.43
Hz), 1.97-2.11 2 H, m)

95

0

0.63

260.2

'H NMR (400 MHz, CDCl;) & ppm
9.05 (1 H, br. s.), 8.34 (1 H, s), 8.04
(1 H, dd, J=2.77, 1.26 Hz), 8.00 (1
H, d, J=2.77 Hz), 391 (1 H, 4,
J=932 Hz), 3.57 (1 H, d, J=9.57
Hz), 331 (1 H, dd, J=14.98, 1.64
Hz), 2.65-3.02 (5 H, m), 2.10-2.20
(1 H, m), 2.05-2.09 (1 H, m), 1.63-
1.75 (1 H, m), 1.40-1.60 (2 H, m)

96

1.88

338.1

'H NMR (500 MHz, DMSO-D6) &
ppm 8.85 (s, 1 H), 7.41-7.47 (m, 4
H), 7.28-7.35 (m, 1 H), 6.85 (s, 1
H), 3.83 (d, J/=9.77 Hz, 1 H), 3.57
(d, J=9.77 Hz, 1 H), 3.46-3.51 (m,
3 H), 3.00 (s, 2 H), 2.78 (t, J=7.78
Hz, 2 H), 2.67 (t, /~7.78 Hz, 2 H),
1.98-2.03 (m, 1 H), 1.85-1.93 (m, 1
H), 1.54-1.63 (m, J=8.16, 7.82,
7.82, 3.05 Hz, 2 H), 1.43-1.51 (m,
1 H)
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97

1.57

313.1

"H NMR (500 MHz, MeOD) & ppm
8.61 (1H,d,/=6.71 Hz), 7.65 (1 H,
d, J=7.32 Hz), 7.25 (1 H, t, J=7.02
Hz), 432 (1 H, d, J=10.99 Hz),
4.11 (1 H, d, /=10.68 Hz), 3.98 (1
H, dd, J=14.80, 1.68 Hz), 3.82 (I
H, dd, J=14.95, 2.14 Hz), 3.52-3.61
(1 H, m), 3.35-3.47 (3 H, m), 2.66-
2.71 (1 H, m), 2.62 3 H, s), 2.34-
2.44 (1 H, m), 2.14-2.24 (1 H, m),
1.99-2.13 2 H, m)

98

0.57

350.1

'"H NMR (500 MHz, DMSO-D6) &
ppm 8.64 (s, 1 H), 3.82 (d, J=10.07
Hz, 1 H), 3.57 (d, J=9.77 Hz, 1 H),
3.02 (s, 2 H), 2.97 (s, 6 H), 2.79 (s,
2 H), 2.67 (t, J=7.63 Hz, 2 H), 2.19
(s, 3 H), 2.04 (s, 1 H), 1.85-1.94
(m, 1 H), 1.58 (s, 2 H), 1.49 (d,
J=6.71 Hz, 1 H)

99

0.87

290.1

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

100

0.91

290.1

'"H NMR (400 MHz, MeOD) & ppm
8.39 (1 H, s), 6.21 (1 H, d, J=6.04
Hz), 3.98 (1 H, d, J<10.32 Hz),
3.89 3 H,s),3.67 (1 H,d, /<1032
Hz), 3.01-3.24 2 H, m), 2.65-2.97
(4 H, m), 1.96-2.17 (2 H, m), 1.43-
1.81 (3 H, m)

101

1.18

260.1

'"H NMR (400 MHz, MeOD) § ppm
8.56 2 H, d, J=4.78 Hz), 6.94-6.99
(1 H, m), 3.98-4.04 (1 H, m), 3.78
(1 H, d, J=10.32 Hz), 3.45-3.52 (1
H, m), 3.35 (1 H, s), 3.15-3.22 (2
H, m), 3.05-3.12 (2 H, m), 2.22-
2.38 (2 H, m), 1.95-2.03 (1 H, m),
1.80-1.92 (2 H, m)
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102

2.19

343.4

'H NMR (500 MHz, DMSO-dg) &
ppm 8.87 (1 H, br. 5.), 7.06 (1 H, d,
J=7.63 Hz), 691 (1 H, d, J=7.63
Hz), 3.92 (1 H, d, J=10.07 Hz),
3.66 (1 H, d, J=10.07 Hz), 3.03 (2
H, s), 2.72-2.85 (2 H, m), 2.64-2.70
(2 H, m), 2.51 3 H, 5), 235 3 H,
s), 2.07 (1 H, br. s.), 1.91 (1 H, br.
s)), 1.55-1.65 (2 H, m), 1.44-1.53 (1
H, m)

103

2.48

363.3

'H NMR (500 MHz, DMSO-d;) &
ppm 8.84 (1 H, br. 5.), 7.71 (1 H, d,
J=1.83 Hz), 7.18 (1 H, s), 3.90 (1
H, d, J=10.07 Hz), 3.64 (1 H, d,
J=10.07 Hz), 3.03 (2 H, s), 2.72-
2.85 (2 H, m), 2.66 (2 H, t, J=7.63
Hz),2.53 (3 H, s), 2.07 (1 H, br. 5.),
1.88-1.96 (1 H, m), 1.55-1.63 (2 H,
m), 1.44-1.53 (1 H, m)

104

1.45

381.0

'H NMR (500 MHz, DMSO-ds) &
ppm 8.99 (1 H, br. s.), 7.69 (1 H, d,
J=2.44 Hz), 7.61 (1 H, d, J=8.55
Hz), 7.01-7.34 (2 H, m), 3.89 (1 H,
d, /=1007 Hz), 3.64 (1 H, d,
J=10.07 Hz), 3.03 2 H, d, J=2.44
Hz), 2.72-2.86 (2 H, m), 2.66 (2 H,
t, J=7.78 Hz), 2.07 (1 H, br. s.),
1.88-1.96 (1 H, m), 1.55-1.64 (2 H,
m), 1.45-1.53 (1 H, m)

105

1.83

355.1

'H NMR (500 MHz, DMSO-D6) &
ppm 8.57 (s, 1 H), 7.31 (t, J=7.32
Hz, 2 H), 7.20-7.26 (m, 3 H), 7.08
s, 1 H), 401 (s, 2 H), 3.78 (d,
J=9.77 Hz, 1 H), 3.53 (d, J=10.07
Hz, 1 H), 2.97 (s, 2 H), 2.70-2.78
(m, 2 H), 2.64 (t, /=7.78 Hz, 2 H),
1.99 (s, 1 H), 1.81-1.90 (m, 1 H),
1.52-1.60 (m, 2 H), 1.41-1.49 (m,
J=6.90, 2.90, 2.67, 2.48 Hz, 1 H)
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106

LY

0.71

2742

'"H NMR (400 MHz, CDCls) § ppm
8.87 (1 H,br.s.),8.23 (1 H, s), 7.88
(1 H, s), 3.85 (1 H, d, /=9.32 H),
3.51 (1 H,d, J=9.32 Hz), 3.27 (1 H,
dd, J=14.98, 1.64 Hz), 2.60-2.97 (5
H, m), 2.37 (3 H, s), 2.06-2.16 (1
H, m, J=13.25, 9.85, 3.46, 3.46,
3.46 Hz), 1.99-2.05 (1 H, m), 1.57-
1.70 (1 H, m), 1.36-1.54 (2 H, m)

107

Br

L

0.93

338.1

'"H NMR (400 MHz, CDCls) § ppm
8.71 (1 H, br. s, 8.14 (1 H, d,
J=1.26 Hz), 8.11 (1 H, d, J~1.26
Hz), 3.92 (1 H, d, J=9.32 Hz), 3.58
(1 H, d, J=9.57 Hz), 3.32 (1 H, dd,
J=14.98, 1.89 Hz), 2.68-3.03 (5 H,
m), 2.04-2.19 (2 H, m), 1.63-1.75
(1 H, m, J=14.01, 9.85, 4.31, 4.31
Hz), 1.42-1.59 (2 H, m)

108

Cl

2.34

375.0

'H NMR (500 MHz, DMSO-D6) &
ppm 8.58 (s, 1 H), 7.98 (d, J=8.24
Hz, 2 H), 7.51 (s, 1 H), 7.45 (d,
J=8.54 Hz, 2 H), 3.87 (d, J=10.07
Hz, 1 H), 3.62 (d, /=9.77 Hz, 1 H),
3.04 (s, 2 H), 2.75-2.87 (m, 2 H),
2.68 (t, J=7.63 Hz, 2 H), 2.07 (s, 1
H), 1.92 (s, 1 H), 1.40-1.68 (m, 3
H)

109

0.73

2793

'"H NMR (400 MHz, DMSO-D6) &
ppm 8.61 (s, 1 H), 6.54 (d, J=1.01
Hz, 1 H), 3.80 (d, /=10.07 Hz, 1
H), 3.54 (d, J=9.82 Hz, 1 H), 2.98
(s, 2 H), 2.70-2.81 (m, 2 H), 2.65 (t,
J=7.81 Hz, 2 H), 2.20 (s, 3 H),
1.95-2.05 (m, 1 H), 1.88 (s, 1 H),
1.50-1.61 (m, 2 H), 1.41-1.50 (m, 1
H)
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110

1.76

3214

'H NMR (400 MHz, DMSO-D6) &
ppm 8.24-8.82 (m, 1 H), 6.51 (s, 1
H), 3.83 (d, J=9.57 Hz, 1 H), 3.57
(d, J=9.32 Hz, 1 H), 2.98 (s, 2 H),
2.70-2.82 (m, 2 H), 2.65 (t, J=7.68
Hz, 2 H), 1.97-2.04 (m, 1 H), 1.88
(s, 1 H), 1.52-1.61 (m, 2 H), 1.46
(dd, J=9.69, 2.90 Hz, 1 H), 1.24 (s,
9 H)

111

1.64 312.3

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

112

1.70 359.1

'H NMR (300 MHz, DMSO-dg) &
ppm 8.83 (1 H, d, J=1.83 Hz), 7.08
(1 H, d, /=8.42 Hz), 6.71 (1 H, d,
J=8.05 Hz), 3.87-3.94 (1 H, m),
3.85 (3 H, s), 3.65 (1 H, d, J=9.88
Hz), 3.04 2 H, s), 2.61-2.85 (4 H,
m), 247 (3 H, s), 2.08 (1 H, 4,
J=220 Hz), 1.82-1.99 (1 H, m),
1.41-1.66 (3 H, m)

113

1.48

298.3

'H NMR (500 MHz, DMSO-dy) 8
ppm 12.09 (s, 1 H), 8.02 (s, 1 H),
7.63 (d, J=7.32 Hz, 1 H), 7.33-7.36
(m, 1 H), 7.30 (d, J=5.80 Hz, 1 H),
6.99 (t, J=7.02 Hz, 1 H), 3.82 (d,
J=8.24 Hz, 1 H), 3.57 (s, 1 H), 3.00
(s,2 H), 2.79 (s, 2 H), 2.67 (s, 2 H),
1.99-2.04 (m, 1 H), 1.93 (s, 1 H),
1.58 (s, 2 H), 1.47 (s, 1 H)

*&%?ﬁdﬂﬁ‘%C-Dz?}‘%ﬂlﬁi@’%i—%%&.ﬁfié‘é xR
BoHHI-(E AT AR R-3-8 =

W e
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114

2.06

344.3

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

115

1.19

260.3

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

116

0.73

290.3

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

117

'H NMR (400 MHz, MeOD) &
ppm 8.71 (1 H, s), 8.33 (1 H, d,
J=5.54 Hz), 6.84 (1 H, br. s.), 4.04
(1 H,d, /=10.32 Hz), 3.73 (1 H, d,
J=10.32 Hz), 3.17-3.25 (1 H, m),
3.04-3.13 (1 H, m), 2.70-3.00 (4 H,
m), 2.02-2.18 (2 H, m), 1.51-1.81
(3H, m)
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118

L

0.83

290.3

'H NMR (400 MHz, CDCl3) § ppm
8.48 (1 H, br. s.), 7.96 (1 H, br. s.),
7.71 (1 H, s), 3.91 (1 H, d, J=9.32
Hz), 3.87 3 H, s), 3.57 (1 H, 4,
J=9.32 Hz), 3.30 (1 H, d, /~14.86
Hz), 2.62-3.03 (5 H, m), 2.09-2.21
(1 H, m), 2.08 (1 H, br. 5.), 1.61-
1.78 (1 H, m), 1.39-1.60 (2 H, m)

119

Nl ~
z/[ N/]/

0.84

290.3

'H NMR (400 MHz, CDCl;) § ppm
8.56 (1 H, br. s.), 7.96 (1 H, d,
J=1.26 Hz), 7.79 (1 H, d, J=1.51
Hz), 3.89 (3 H, s), 3.85 (1 H, s),
3.53 (1 H, d, J=9.06 Hz), 3.31 (1
H, d, J=14.86 Hz), 2.65-3.04 (5 H,
m), 2.11-223 (1 H, m, J=9.85,
9.85, 6.74, 3.53 Hz), 2.08 (1 H, br.
s), 1.62-1.75 (1 H, m), 1.40-1.61
(2 H, m)

120

P N\
e

0.75

290.3

'H NMR (400 MHz, CDCls) & ppm
9.30 (1 H, br. s, 7.58 (1 H, d,
J=3.02 Hz), 7.52 (1 H, 4, J=3.02
Hz), 3.92 (3 H, s), 3.88 (1 H, 4,
J=932 Hz), 3.54 (1 H, d, J=9.32
Hz), 3.28 (1 H, dd, /=14.86, 1.51
Hz), 2.63-2.96 (5 H, m), 2.07-2.22
(1 H, m), 2.02 (1 H, br. s.), 1.57-
1.71 (1 H, m), 1.33-1.55 (2 H, m)

121

1.15

316.4

'H NMR (400 MHz, MeOD) 3 |
ppm 8.65 (1 H, d, J=3.02 Hz), 6.82
(1 H, br. s), 402 (1 H, dd,
J=10.32, 3.02 Hz), 3.71 (1 H, dd,
J=10.32, 3.02 Hz), 2.98-3.26 (2 H,
m), 2.66-2.96 (4 H, m), 1.97-2.18
(2 H, m), 1.48-1.86 (3 H, m), 1.29
(9H, s)
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122

1.73

309.3

'H NMR (400 MHz, MeOD) &
ppm 8.99 (1 H, s), 7.90 (1 H, d,
J=8.31 Hz), 7.70 (1 H, d, J=8.31
Hz), 7.57 (1 H, t, J=7.55 Hz), 7.39
(1 H, t, J=7.55 Hz), 7.30 (1 H, br.
s.), 3.94 (1 H, d, /=9.82 Hz), 3.63
(1 H, d, /=10.07 Hz), 3.14-3.24 (1
H, m), 3.00-3.10 (1 H, m), 2.68-
2.98 (4 H, m), 2.01-2.24 2 H, m),
1.45-1.87 (3 H, m)

123

0.79

288.30

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

124

0.72

274.30

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

IR F 21
(S)-3-(BR X ¥ #)»
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'H NMR

N\ N NS
"/

2.06

329.11

'H NMR (500 MHz, MeOD-d,) &
ppm 8.37 (d, J=7.32 Hz, 1 H), 6.92
(d, J=2.75 Hz, 1 H), 6.65-6.75 (m,
1 H), 401 (d, J=9.77 Hz, 1 H),
3.86-3.95 (m, 3 H), 3.70 (d, J=9.77
Hz, 1 H), 3.26 (d, /~14.95 Hz, 2
H), 3.12 (d, J=14.95 Hz, 1 H), 2.96
(t, J=7.32 Hz, 2 H), 2.76-2.89 (m,
2 H), 2.06-2.26 (m, 2 H), 1.58-1.86
(m, 3 H)

7\
126 QQ

0.56

260.30

'"H NMR (400 MHz, CDCls5) §
ppm 8.52 (2 H, d, J=4.78 Hz), 6.83
(1 H, t, J=4.78 Hz), 3.94-4.10 (2
H, m), 3.87 (1 H, d, J=14.60 Hz),
3.62 (1 H, dd, J=14.48, 1.89 Hz),
3.41-3.56 (1 H, m), 3.29 2 H, ¢,
J=8.44 Hz), 3.04-3.18 (1 H, m),
2.27-2.50 (2 H, m), 1.88-2.06 (2 H,
m), 1.71-1.87 (1 H, m)

127 E—(:}

0.88

294.20

'"H NMR (400 MHz, CDCl;) §
ppm 8.58 (1 H, br. s.), 8.18 (1 H,
s), 7.97 (1 H, s), 393 (1 H, d,
J=9.32 Hz), 3.58 (1 H, d, J=9.57
Hz), 3.28 (1 H, dd, J=14.86, 1.51
Hz), 2.64-2.98 (5 H, m), 2.02-2.15
(2 H, m), 1.60-1.73 (1 H, m), 1.38-
1.56 (2 H, m)

128 §<: _>—cu

0.86

294.20

'H NMR (400 MHz, CDCI;) §
ppm 8.72 (1 H, br. 5.), 8.12 (1 H, d,
J=0.76 Hz), 8.06 (1 H, d, J=1.26
Hz), 3.93 (1 H, d, J=9.32 Hz), 3.59
(1 H, d, J=9.32 Hz), 3.32 (1 H, dd,
J=14.98, 1.38 Hz), 2.68-3.02 (5 H,
m), 2.05-2.21 (2 H, m), 1.64-1.76
(1 H, m), 1.42-1.59 (2 H, m). M.P..
185-8 °C
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129

2.04

385.28

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

130

1.10

368.20

'H NMR (400 MHz, CDCI3) &
ppm 8.97 (1 H, br. s.), 7.67 (1 H,
s), 3.94 (3 H, s), 3.89 (1 H, d,
J=9.57 Hz), 3.55 (1 H, d, J=9.57
Hz), 3.28 (1 H, dd, J=14.86, 1.76
Hz), 2.63-2.95 (5 H, m), 2.08-2.19
(1 H, m), 1.99-2.06 (1 H, m), 1.60-
1.70 (1 H, m, J=14.01, 9.85, 4.31,
4.31 Hz), 1.35-1.55 2 H, m)

131

1.19

336.30

'H NMR (400 MHz, CDCI;) &
ppm 9.06 (1 H, br. s.), 8.52 (1 H, d,
J=1.51 Hz), 8.44 (1 H, d, J=1.26
Hz), 7.89-7.93 (2 H, m), 7.40-7.47
(2 H, m), 7.33-7.39 (1 H, m), 3.94
(1 H, d, J=9.32 Hz), 3.60 (1 H, d,
J=9.32 Hz), 334 (1 H, dd,
J=14.86, 1.76 Hz), 2.69-3.05 (5 H,
m), 2.13-2.23 (1 H, m), 2.07-2.12
(1 H, m), 1.65-1.76 (1 H, m), 1.44-
1.60 (2 H, m)

132

1.35

332.23

'"H NMR (500 MHz, DMSO-D6) &
ppm 12.40 (s, 1 H), 7.95 (s, 1 H),
7.30 (d, J=8.24 Hz, 1 H), 7.22 (,
J=7.78 Hz, 2 H), 6.97 (d, J=7.02
Hz, 1 H), 3.79 (d, J=6.71 Hz, 1 H),
3.53 (s, 1 H), 3.18 (d, J=4.58 Hz, 3
H), 3.00 (s, 2 H), 2.79 (d, J=2.14
Hz, 2 H), 2.74 (s, 1 H), 2.66 (d,
J=7.93 Hz, 3 H), 1.96-2.04 (m, 2
H), 1.91 (s, 1 H), 1.59 (s, 3 H),
1.46 (s, 1 H)
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133

1.94

378.16

'H NMR (500 MHz, DMSO-D6) &
ppm 12.22 (s, 1 H), 8.32 (s, 1 H),
8.01 (s, 1 H), 7.58 (d, J/=8.24 Hz, 1
H), 7.55 (s, 1 H), 7.08-7.14 (m, 1
H), 3.82 (d, J=9.77 Hz, 1 H), 3.56
(d, J=9.16 Hz, 1 H), 2.96-3.04 (m,
2 H), 2.73-2.82 (m, 2 H), 2.67 (t,
J=7.48 Hz, 2 H), 2.00-2.05 (m, 1
H), 1.91 (s, 1 H), 1.54-1.63 (m, 2
H), 1.45 (s, 1 H)

134

1.86

332.16

'"H NMR (500 MHz, DMSO-D6) &
ppm 12.22 (s, 1 H), 8.00 (s, 1 H),
7.63 (d, J=8.55 Hz, 1 H), 7.40 (s, 1
H), 7.00 (d, J=7.93 Hz, 1 H), 3.82
d, J=9.46 Hz, 1 H), 3.56 (d,
J=9.16 Hz, 1 H), 3.00 (s, 2 H),
2.78 (s, 2 H), 2.67 (t, J=7.32 Hz, 2
H), 2.02 (s, 1 H), 1.91 (s, 1 H),
1.58 (s, 2 H), 1.45 (s, 1 H)

135

1.51

328.28

'"H NMR (500 MHz, DMSO-D6) &
ppm 11.88 (s, 2 H), 8.01 (s, 1 H),
7.48 (d, J=8.55 Hz, 2 H), 6.73 (s, 2
H), 6.62 (dd, J=8.70, 1.68 Hz, 2
H), 3.77-3.83 (m, 7 H), 3.55 (d,
J=8.85 Hz, 2 H), 2.97-3.05 (m, 4
H), 2.80 (s, 3 H), 2.65-2.72 (m, 4
H), 1.98-2.04 (m, 3 H), 1.92 (s, 2
H), 1.60 (d, J=2.14 Hz, 2 H), 1.59
(s, 2 H), 1.47 (s, 2 H)

136

0.91

338.20

'H NMR (400 MHz, CDCIl3) §
ppm 8.69 (1 H, br. s.), 8.12 (1 H, d,
J=1.51 Hz), 8.08 (1 H, d, J=1.26
Hz), 3.91 (1 H, d, /=9.57 Hz), 3.57
(1 H, d, J=9.32 Hz), 3.29 (1 H, dd,
J=14.86, 1.51 Hz), 2.62-3.01 (5 H,
m), 2.01-2.18 (2 H, m), 1.61-1.76
(1 H, m), 1.39-1.59 (2 H, m)
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137

0.77

274.30

'H NMR (400 MHz, CDCI;) &
ppm 8.92 (1 H, br. s.), 827 (1 H,
s), 7.92 (1 H, s), 3.90 (1 H, d,
J=9.32 Hz), 3.56 (1 H, d, J=9.32
Hz), 3.32 (1 H, dd, J=14.86, 1.76
Hz), 2.67-3.02 (5 H, m), 2.42 (3 H,
s), 2.10-221 (1 H, m, J=13.17,
9.84, 3.49, 3.49, 3.49 Hz), 2.04-
2.10 (1 H, m), 1.64-1.74 (1 H, m),
1.39-1.59 (2 H, m)

138

—EC:/ \—’;

0.84

337.40

'H NMR (400 MHz, MeOD-d,) §
ppm 9.39 (1 H, s), 8.57-8.73 (2 H,
m), 8.52 (1 H, d, J=5.79 Hz), 7.56
(1 H, dd, J=8.06, 5.04 Hz), 6.54-
7.00 (1 H, m), 411 (1 H, d,
J=10.32 Hz), 3.79 (1 H, d, J=10.58
Hz), 3.02-3.29 (2 H, m), 2.72-3.02
(4 H, m), 2.01-2.25 (2 H, m), 1.47-
1.89 (3 H, m)

139

1.15

309.30

'H NMR (500 MHz, MeOD-d,) &
ppm 8.07 (1 H, d, /=8.85 Hz), 7.88
(1 H, d, J/=8.24 Hz), 7.75 (1 H, d,
J=7.93 Hz), 7.56-7.66 (1 H, m),
7.39 (1 H, t, J=7.48 Hz), 7.06 (1 H,
d, J=8.85 Hz), 409 (1 H, d,
J=10.07 Hz), 3.78 (1 H, d, J=10.07
Hz), 3.27 (1 H, d, J~14.95 Hz),
3.06-3.18 (1 H, m), 2.93-3.01 2 H,
m), 2.75-2.93 (2 H, m), 2.07-2.29
(2 H, m), 1.57-1.88 (3 H, m)

140

1.26

327.30

'H NMR (500 MHz, MeOD-d,) &
ppm 8.05 (1 H, d, J=8.85 Hz), 7.92
(1 H, dd, J=9.00, 5.34 Hz), 7.35-
7.49 (2 H, m), 7.08 (1 H, d, J=8.24
Hz), 4.09 (1 H, d, J=10.07 Hz),
3.78 (1 H, d, J=10.07 Hz), 3.22-
3.30 (1 H, m), 3.09-3.18 (1 H, m),
2.91-3.04 (2 H, m), 2.71-2.91 2 H,
m), 2.06-2.30 (2 H, m), 1.56-1.90
(3 H, m)
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141

0.80

339.40

'H NMR (400 MHz, MeOD-dy) 8
ppm 8.58 (2 H, s), 3.99 (1 H, 4,
J=10.07 Hz), 3.69 (1 H, d, J=10.07
Hz), 3.16-3.24 (1 H, m), 3.03-3.12
(1 H, m), 2.85-2.95 (2 H, m), 2.70-
2.85 (2 H, m), 1.96-2.21 (2 H, m),
1.42-1.87 (3 H, m) _

142

0.80

294.40

'H NMR (400 MHz, MeOD-dy) &
ppm 8.54 (1 H, d, J=1.01 Hz), 6.83
(1 H, br. s.), 4.04 (1 H, d, /=10.32
Hz), 3.73 (1 H, d, /=10.32 Hz),
3.04-3.25 (2 H, m), 2.69-2.97 (4 H,
m), 1.96-2.18 (2 H, m), 1.43-1.84
(3H, m)

143

1.60

330.28

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

144

1.00

326.30

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

145

1.16

344.30

'H NMR (400 MHz, MeOD-d,) &
ppm 7.06 (1 H, s), 3.96 (1 H, d,
J=9.82 Hz), 3.65 (1 H, d, J=10.07
Hz), 3.18-3.26 (1 H, m), 3.05-3.13
(1 H, m), 2.87-2.98 (2 H, m), 2.70-
2.86 (5 H, m), 2.57 (3 H, s), 2.03-
220 (2 H, m), 1.51-1.85 (3 H, m)
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146

1.20

309.30

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

147

0.98

310.30

'H NMR (400 MHz, MeOD-d,) &
ppm 8.72 (1 H, s), 8.46 (1 H, d,
J=7.81 Hz), 7.72-7.88 (2 H, m),
7.56 (1 H, ddd, J=8.25, 6.86, 1.26
Hz), 4.11 (1 H, d, J=10.32 Hz),
3.80 (1 H, d, J=10.32 Hz), 3.09-
3.17 (1 H, m), 2.97 (2 H, t, J=7.43
Hz), 2.76-2.89 (2 H, m), 2.04-2.26
(2H, m), 1.50-1.87 (3 H, m)

148

0.81

285.30

'H NMR (400 MHz, MeOD-d,) §
ppm 8.64 (1 H, d, /=1.26 Hz), 8.28
(1 H, d, /=1.26 Hz), 4.19 (1 H, 4,
J=10.83 Hz), 3.97 (1 H, d, J=11.08
Hz), 3.86 (1 H, dd, J=14.60, 1.51
Hz), 3.72 (1 H, dd, J=14.86, 2.52
Hz), 3.44-3.56 (1 H, m), 3.31-3.43
(3 H, m), 2.49-2.58 (1 H, m), 2.28-
2.42 (1 H, m, J=13.53, 10.07, 3.56,
3.56,3.27 Hz), 1.91-2.18 (3 H, m)

149

290.30

'H NMR (400 MHz, MeOD-d,) &
ppm 828 (2 H, s), 3.95 (1 H, d,
J=9.82 Hz), 3.86 3 H, s), 3.65 (1
H, d, J=9.82 Hz), 3.15-3.24 (1 H,
m), 3.03-3.11 (1 H, m), 2.68-2.96
(4 H, m), 1.97-2.19 (2 H, m), 1.49-
1.85 (3 H, m)

150

0.90

320.40

'H NMR (400 MHz, MeOD-d,) &
ppm 5.87 (1 H, br. s.), 3.99 (1 H, d,
J=10.32 Hz), 3.92 3 H, s), 3.88 (3
H, s), 3.67 (1 H, d, J=10.32 Hz),
3.14-3.22 (1 H, m), 3.01-3.10 (1 H,
m), 2.70-2.94 (4 H, m), 1.98-2.16
(2H, m), 1.51-1.82 (3 H, m)
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151

1.15

366.30

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

152

1.27

350.40

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

153

2.13

362.28

'H NMR (400 MHz, MeOD-d) &
ppm 8.37 (1 H, s), 8.24 (1 H, dd,
J=1.55, 1.51 Hz), 7.88 (1 H, s),
7.19-7.44 (3 H, m), 4.02 (1 H, d,
J=10.07 Hz), 3.71 (1 H, d, J=10.07
Hz), 3.24 (1 H, d, J=16.87 Hz),
3.05-3.12 (1 H, m), 2.70-2.99 (8 H,
m), 2.05-2.21 (2 H, m), 1.48-1.84
(3H, m)

154

0.57

339.10

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

155

0.64

339.04

'H NMR (500 MHz, MeOD-d,) &
ppm 7.45-7.58 (m, 1 H), 7.04-7.16
(m, 1 H), 6.90 (d, /=7.32 Hz, 1 H),
3.95-4.09 (m, 1 H), 3.67-3.77 (m, 1
H), 3.18-3.28 (m, 1 H), 3.07-3.17
(m, 1 H), 2.76-3.05 (m, 4 H), 2.04-
2.22 (m, 2 H), 1.50-1.89 (m, 3 H)
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156

Br

1.47

388.40

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

157

1.33

323.50

'H NMR (500 MHz, MeOD-d,) &
ppm 7.99 (1 H, d, J=8.55 Hz), 7.77
(1 H, d, J=8.55 Hz), 7.41-7.57 2 H,
m), 7.02 (1 H, d, /=8.55 Hz), 4.08 (1
H, d, J=9.77 Hz), 3.76 (1 Y4, d,
J=9.77 Hz), 3.26 (1 H, d, J=14.95
Hz), 3.08-3.17 (1 H, m), 2.78-3.02
(4 H, m), 2.49 (3 H, s), 2.08-2.31 (2
H, m), 1.54-1.89 (3 H, m)

158

z
27 N\ "7,1’

1.19

316.16

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

159

1.40

316.16

'H NMR (500 MHz, DMSO-D6) &
ppm 12.20 (s, 1 H), 7.98 (s, 1 H),
7.38 (dd, J=8.55, 3.36 Hz, 1 H),
7.32 (d, J=8.55 Hz, 1 H), 7.18 (t,
J=8.85 Hz, 1 H), 3.81 (d, J=8.85
Hz, 1 H), 3.55 (d, J=8.55 Hz, 1 H),
2.97-3.05 (m, 2 H), 2.79 (s, 2 H),
2.68 (t, J=7.32 Hz, 3 H), 2.02 (s, 1
H), 1.92 (s, 1 H), 1.59 (d, J=6.41
Hz, 2 H), 1.47 (d, J=8.85 Hz, 1 H)

160

0.83

260.27

'H NMR (400 MHz, MeOD) &
ppm 8.89 (1 H, br. s.), 8.80 (1 H, d,
J=5.79 Hz), 7.53 (1 H, br. 5.), 3.91
(1H, d, J=10.83 Hz), 3.60 (1 H, d,
J=10.83 Hz), 3.16-3.25 (1 H, m),
3.02-3.12 (1 H, m), 2.68-2.99 (4 H,
m), 1.94-2.17 (2 H, m), 1.53-1.83
(3 H, m)
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161

N7 N\

g8

1.55

328.21

'H NMR (400 MHz, MeOD-d,) &
ppm 8.35 (1 H, s), 401 (1 H, 4,
J=10.07 Hz), 3.70 (1 H, d, J=10.07
Hz), 3.20-3.27 (1 H, m), 3.05-3.13
(1 H, m), 2.69-2.99 (4 H, m), 2.34
(3H,s),229 3 H, s),2.01-2.22 (2
H,m), 1.51-1.83 (3 H, m)

162

1.85

354.25

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

163

2.09

366.17

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

164

2.12

366.17

'"H NMR (500 MHz, DMSO-D6) &
ppm 12.54 (s, 1 H), 8.03 (s, 1 H),
7.85 (d, J=8.24 Hz, 1 H), 7.70 (s, 1
H), 7.26 (d, J=8.24 Hz, 1 H), 3.83
(d, J=9.46 Hz, 1 H), 3.57 (d,
J=8.85 Hz, 1 H), 2.97-3.05 (m, 2
H), 2.79 (s, 2 H), 2.67 (t, J=7.48
Hz, 2 H), 2.03 (d, J=2.44 Hz, 1 H),
1.92 (s, 1 H), 1.59 (d, J=5.80 Hz, 2
H), 1.46 (s, 1 H)

165

1.24

298.16

'H NMR (500 MHz, DMSO-D6) &
ppm 12.07 (s, 1 H), 8.02 (s, 1 H),
7.63 (d, J=7.63 Hz, 1 H), 7.27-7.36
(m, 2 H), 6.99 (t, /=7.32 Hz, 1 H),
3.82 (d, J=9.46 Hz, 1 H), 3.56 (d,
J=8.85 Hz, 1 H), 3.00 (s, 2 H),
2.79 (s, 2 H), 2.67 (t, J=6.87 Hz, 2
H), 2.02 (d, J=2.75 Hz, 1 H), 1.93
(s, 1 H), 1.58 (s, 2 H), 1.47 (s, 1 H)
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166

1:

\2,

1.16

366.30

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

167

1.25

344.40

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

168

1.73

390.20

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

169

0.71

260.40

'H NMR (500 MHz, MeOD-d,) §
ppm 8.73 (1 H, s), 8.59 (2 H, br.
s.), 3.86 (1 H, d, J=9.77 Hz), 3.56
(1 H, d, J=9.77 Hz), 3.18-3.26 (1
H, m), 3.05-3.12 (1 H, m), 2.72-
2.99 (4 H, m), 2.17 (1 H, br. s)),
2.01 (1 H, br. s.), 1.54-1.86 (3 H,
m)

170

0.78

290.30

'H NMR (400 MHz, CDCl;) &
ppm 8.57 (1 H, br. 5.), 7.97 (1 H, d,
J=1.51 Hz), 7.80 (1 H, d, J~1.26
Hz), 3.90 (3 H, s), 3.87 (1 H, d,
J=9.06 Hz), 3.54 (1 H, d, J=9.06
Hz), 3.32 (1 H, dd, J=14.86, 1.76
Hz), 2.69-3.04 (5 H, m), 2.13-2.23
(1 H, m), 2.06-2.11 (1 H, m), 1.63-
1.76 (1 H, m), 1.41-1.61 (2 H, m)
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171

1.06

368.40

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

172

0.89

304.25

'H NMR (400 MHz, MeOD-d;) &
ppm 622 (1 H, s), 3.99 (1 H, d,
J=10.07 Hz), 3.89 (3 H, 5), 3.67 (1
H, d, J=10.07 Hz), 3.15-3.25 (1 H,
m), 3.00-3.11 (1 H, m), 2.67-2.97
(4 H, m), 2.32 3 H, s), 2.00-2.19
(2 H, m), 1.42-1.83 (3 H, m)

173

1.07

371.17

'H NMR (500 MHz, DMSO-D6) &
ppm 8.57 (s, 1 H), 7.46-7.54 (m, 6
H), 7.31 (t, /=7.93 Hz, 2 H), 6.87
(dd, J=8.24, 2.44 Hz, 2 H), 3.87 (d,
J=9.77 Hz, 2 H), 3.82 (s, 6 H),
3.61 (d, J=9.77 Hz, 2 H), 3.03 (s, 4
H), 2.75-2.84 (m, 4 H), 2.68 (t,
J=7.63 Hz, 4 H), 2.06 (s, 2 H),
1.93 (s, 2 H), 1.56-1.64 (m, 4 H),
1.50 (dd, J=9.46, 2.44 Hz, 2 H)

174

1.32

363.44

'"H NMR (500 MHz, DMSO-de) &
ppm 8.73-8.93 (m, 1 H), 7.73 (s, 1
H), 7.20 (s, 1 H), 3.91 (d, J=9.77
Hz, 1 H), 3.66 (d, J=10.07 Hz, 1
H), 3.05 (s, 2 H), 2.74-2.89 (m, 1
H), 2.68 (t, /<7.63 Hz, 1 H), 2.54
(s, 3 H), 2.09 (br. s., 2 H), 1.83-
1.98 (m, 1 H), 1.42-1.69 (m, 2 H)

175

0.40

274.26

'"H NMR (400 MHz, MeOD-d,) &
ppm 8.36 (1 H, d, J=5.04 Hz), 6.82
(1 H, d, J=5.04 Hz), 3.98 (1 H, d,
J=10.07 Hz), 3.67 (1 H, d, J=10.07
Hz), 3.17-3.25 (1 H, m), 3.03-3.10
(1 H, m), 2.70-2.96 (4 H, m), 2.41
(3 H, s), 1.98-2.22 (2 H, m), 1.44-
1.87 (3 H, m)
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176

0.72

288.25

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

177

2.13

362.28

'H NMR (400 MHz, MeOD-d,) &
ppm 8.37 (1 H, s), 8.24 (1 H, dd,
J=1.55, 1.51 Hz), 7.88 (1 H, s),
7.19-7.44 (3 H, m), 4.02 (1 H, d,
J=10.07 Hz), 3.71 (1 H, d, J=10.07
Hz), 3.24 (1 H, d, J=16.87 Hz),
3.05-3.12 (1 H, m), 2.70-2.99 (8 H,
m), 2.05-2.21 (2 H, m), 1.48-1.84
(3 H, m)

178

1.31

370.18

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

179

1.87

353.28

'H NMR (500 MHz, MeOD-dy) §
ppm 7.83 (1 H, s), 7.63-7.76 (1 H,
m), 7.19 (1 H, dd, J=9.00, 2.90
Hz), 7.09 (1 H, d, J=2.75 Hz),
3.93-4.02 (1 H, m), 3.84-3.93 (3 H,
m), 3.69 (1 H, d, /=9.77 Hz), 3.26
(1 H, d, J=14.65 Hz), 3.11 (1 H, d,
J=14.95 Hz), 2.70-3.01 (4 H, m),
2.39 (3 H, s), 2.06-2.27 (2 H, m),
1.57-1.85 3 H, m)

180

1.94

350.30

'H NMR (400 MHz, MeOD-d,) &
ppm 7.91-8.15 (2 H, m), 7.38-7.53
(3 H, m), 7.31 (1 H, s), 4.02 (1 H,
d, J=10.07 Hz), 3.70 (1 H, d,
J=10.07 Hz), 3.17-3.26 (1 H, m),
3.02-3.14 (1 H, m), 2.66-2.98 (4 H,
m), 2.48 (3 H, s), 2.03-2.20 (2 H,
m), 1.49-1.83 (3 H, m)
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181

N=

§{\N p

1.17

336.40

'H NMR (400 MHz, MeOD-d;) &
ppm 8.55 (1 H, d, J=5.29 Hz), 8.08
@ H, dd, J=6.67, 2.90 Hz), 7.44-
7.53 (3 H, m), 7.40 (1 H, d, J=5.29
Hz), 401 (1 H, d, J=10.07 Hz),
3.70 (1 H, d, J=10.07 Hz), 3.20-
3.28 (1 H, m), 3.04-3.14 (1 H, m),
2.67-2.99 (4 H, m), 2.05-2.24 2 H,
m), 1.49-1.85 (3 H, m)

182

0.42

289.22

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

183

1.19

382.19

'H NMR (500 MHz, DMSO-D6) &
ppm 12.37 (s, 1 H), 8.01 (s, 1 H),
7.53 (s, 1 H), 7.45 (d, J=9.16 Hz, 1
H), 7.28 (d, J/=8.85 Hz, 1 H), 3.82
d, J=9.16 Hz, 1 H), 3.57 (d,
J=9.46 Hz, 1 H), 3.00 (s, 2 H),
2.78 (s, 2 H), 2.67 (t, J=7.48 Hz, 2
H), 1.96-2.04 (m, 1 H), 1.91 (d,
J=8.85 Hz, 1 H), 1.55-1.63 (m, 2
H), 1.47 (d, J=7.02 Hz, 1 H)

184

0.75

274.30

'H NMR (400 MHz, CDCls) &
ppm 9.08 (1 H, br. s.), 8.12 (1 H,
s), 7.85 (1 H, s), 3.89 (1 H, d,
J=9.32 Hz), 3.55 (1 H, d, /=9.32
Hz), 3.28 (1 H, dd, J/=14.86, 1.26
Hz), 2.62-2.97 (5 H, m), 2.35 G H,
s), 2.06-2.17 (1 H, m, J=13.13,
9.82, 3.53, 3.38, 3.38 Hz), 2.04 (1
H, br. s.), 1.59-1.73 (1 H, m), 1.37-
1.57 2 H, m)

185

0.75

274.30

'H NMR (400 MHz, CDCl;) &
ppm 9.29 (1 H, br. s.), 7.90 (2 H,
br. s.), 3.90 (1 H, d, J=9.32 Hz),
3.55 (1 H, d, J=9.06 Hz), 3.35 (1
H, d, J=14.86 Hz), 2.65-3.08 (5 H,
m), 2.56 (3 H, s), 2.12-2.27 (1 H,
m), 2.08 (1 H, br. s.), 1.62-1.77 (1
H, m), 1.38-1.61 (2 H, m)
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186

0.79

288.30

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

187

0.58

293.06

'H NMR (500 MHz, DMSO-dg)
ppm 3.73-3.87 (m, 1 H), 3.47-3.58
(m, 1 H), 2.98 (s, 2 H), 2.71-2.85
(m, 2 H), 2.65 (t, J=7.78 Hz, 2 H),
2.18 (s, 3 H), 2.11 (s, 3 H), 2.00
(br. s, 1 H), 1.80-1.96 (m, 1 H),
1.57 (dd, J=8.24, 2.75 Hz, 3 H)

188

AN
AN
HN~y

0.86

325.20

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

189

1.04

355.24

'H NMR (500 MHz, DMSO-dg)
ppm 7.36-7.47 (m, 3 H), 7.24-7.34
(m, 2 H), 3.84 (d, J=10.07 Hz, 1
H), 3.58 (d, J=9.77 Hz, 1 H), 3.01
(s, 2 H), 2.71-2.87 (m, 2 H), 2.66
(t, J=7.63 Hz, 2 H), 2.32 (s, 3 H),
2.04 (br. s., 1 H), 1.83-1.98 (m, 1
H), 1.43-1.64 (m, 3 H)

190

0.26

262.11

'H NMR (500 MHz, DMSO-dg)
ppm 7.43 (br. s., 1 H), 5.56-5.76
(m, 1 H), 3.58-3.83 (m, 4 H), 3.37-
3.52 (m, 1 H), 2.94 (s, 2 H), 2.68-
2.88 (m, 2 H), 2.60-2.68 (m, 2 H),
1.94 (br. s., 2 H), 1.37-1.65 (m, 3
H)
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191

1.65

350.30

'H NMR (400 MHz, MeOD) 3
ppm 8.43 (1 H, s), 7.58 (2 H, dd,
J=1.55, 1.76 Hz), 7.39-7.52 (3 H,
m), 3.96 (1 H, d, J=10.07 Hz), 3.66
(1 H, d, J=9.82 Hz), 3.25 (1 H, d,
J=16.12 Hz), 3.05-3.14 (1 H, m),
2.88-2.98 (2 H, m), 2.68-2.87 (2 H,
m), 224 3 H, s), 2.03-2.17 2 H,
m), 1.45-1.84 (3 H, m)

192

1.02

337.28

'"H NMR (400 MHz, MeOD) 8
ppm 8.64 (2 H, d, J=5.29 Hz), 8.40
(1 H, d, J=7.81 Hz), 7.86-7.97 (1
H, m), 7.80 (1 H, d, J=5.04 Hz),
7.47 (1 H, dd, J=6.55, 5.04 Hz),
4.03 (1 H, d, J/=10.07 Hz), 3.74 (1
H, d, J=10.07 Hz), 3.29 (1 H, 4,
J=1.51 Hz), 3.12-3.22 (1 H, m),
2.99 (2 H, t, J=7.68 Hz), 2.78-2.92
(2 H, m), 2.03-2.26 (2 H, m), 1.45-
1.88 (3 H, m)

193

NA

NA

'H NMR (400 MHz, MeOD) & ppm
869 (1 H, s), 7.61-7.78 (2 H, m),
734-756 (3 H, m), 399 (1 H, 4,
J=10.07 Hz), 3.68 (1 H, d, J=10.32
Hz), 3.15-3.25 (1 H, m), 3.02-3.11 (1
H, m), 2.92 (2 H, t, J=7.55 Hz), 2.69-
2.86 (2 H, m), 2.01-2.20 (2 H, m),
1.47-1.81 (3 H, m)

194

/\ -

N

2= N—7
N—

- Br
§‘<\N/

%

=z
Y
/Z
7
\Z

NA

NA

'"H NMR (400 MHz, MeOD) §
ppm 924 (1 H, d, J/=1.51 Hz),
8.60-8.68 (2 H, m), 8.53 (1 H, dt,
J=7.99, 1.92 Hz), 7.40-7.64 (2 H,
m), 4.05 (1 H, d, J=10.32 Hz), 3.76
(1 H, d, J=10.07 Hz), 3.33-3.40 (1
H, m), 3.17-3.26 (1 H, m), 2.82-
3.09 (4 H, m), 2.09-2.31 (2 H, m),
1.55-1.91 3 H, m)

195

1.41

403.36

'H NMR (400 MHz, MeOD) & ppm
8.65(1 H,s),8.40 (1 H,s),8.17 (1 H,
s), 7.25-7.47 (5 H, m), 4.04 (1 H, d,
J=10.32 Hz), 3.73 (1 H, d, J~10.32
Hz), 3.17-327 (1 H, m), 3.04-3.13 (1
H, m), 2.63-3.00 (4 H, m), 2.00-2.22
(2 H, m), 1.48-1.87 3 H, m)
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196

1.69

364.36

'H NMR (400 MHz, MeOD) &
ppm 8.33 (1 H, s), 8.16 (1 H, dd,
J=1.81, 1.51 Hz), 7.30-7.44 (1 H,
m), 7.08 (1 H, t, J=7.55 Hz), 6.95
(1 H, d, J=8.31 Hz), 5.16 2 H, s),
4.02 (1 H, d, J=9.82 Hz), 3.71 (1
H, d, J=10.07 Hz), 3.18-3.26 (1 H,
m), 3.04-3.13 (1 H, m), 2.93 (2 H,
t, J=7.68 Hz), 2.71-2.86 (2 H, m),
2.01-2.23 (2 H, m), 1.50-1.83 3 H,
m)

197

0.53

277.13

'H NMR (500 MHz, DMSO-D6) &
ppm 8.76 (s, 1 H), 8.15 (d, /=2.44
Hz, 1 H), 7.55 (s, 1 H), 6.83 (s, 1 H),
3.79 (s, 1 H), 3.54 (d, J=10.07 Hz, 1
H), 2.92-3.00 (m, 3 H), 2.70-2.80
(m, 3 H), 2.66 (t, /=7.78 Hz, 3 H),
1.97 (s, 1 H), 1.88 (s, 1 H), 1.53-
1.61 (m, 3 H), 1.41-1.49 (m, 1 H)

198

0.77

337.07

'H NMR (500 MHz, DMSO-dg) &
ppm 8.26 (br. s., 1 H), 7.76 (br. s., 1
H), 6.75 (br. s., 1 H), 3.81 (br. s., 1
H), 3.56 (d, /=9.46 Hz, 1 H), 2.85-
3.10 (m, 2 H), 2.56-2.85 (m, 4 H),
1.97 (br. 5., 2 H), 1.36-1.67 (m, 3 H)

199

0.16

289.19

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

200

0.82

332.97

'H NMR (400 MHz, DMSO-dg)
ppm 7.71 (dd, J=8.78, 2.76 Hz, 1
H), 7.59 (dd, J=8.91, 4.89 Hz, 1
H), 7.17 (1d, J=9.03, 2.76 Hz, 1 H),
3.89 (d, J=10.04 Hz, 1 H), 3.64 (d,
J=10.04 Hz, 1 H), 2.97-3.13 (m, 2
H), 2.75-2.88 (m, 2 H), 2.67 (4,
J=1.65 Hz, 2 H), 2.02-2.12 (m, 1
H), 1.81-1.98 (m, 1 H), 1.36-1.69
(m, 3 H)
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201

N=—
§_<\N:/§:> 1.16 | 314.35

'H NMR (400 MHz, MeOD) 3
ppm 820 (1 H, s), 3.96 (1 H, d,
J=10.07 Hz), 3.65 (1 H, d, J=9.82
Hz), 3.20 (1 H, d), 3.06 (1 H, d),
2.91 (2 H, t, J=7.43 Hz), 2.71-2.84
(4 H, m), 2.66 (2 H, t, J=6.04 Hz),
1.98-2.21 (2 H, m), 1.43-1.94 (7 H,
m)

202

N—
§_<\N :/Q 0.69 | 30029

'H NMR (400 MHz, MeOD)
ppm 8.30 (1 H, s), 3.97 (1 H, d,
J=9.82 Hz), 3.66 (1 H, d, /=10.07
Hz), 3.21 (1 H, d), 3.06 (1 H, d),
2.74-2.97 (8 H, m), 2.11 (4 H, dq,
J=1.68, 7.51 Hz), 1.39-1.85 (3 H,
m)

203

=\ 119 | 32225

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

204

N-—
4~ ﬁ 067 | 32828
N 0

'H NMR (400 MHz, MeOD) 3
ppm 8.92 (1 H, s), 405 (1 H, 4,
J=10.32 Hz), 3.75 (1 H, d, J=10.32
Hz), 324 (1 H, d, J=1.26 Hz),
3.06-3.17 (1 H, m), 2.75-3.03 (6 H,
m), 2.56-2.68 (2 H, m), 2.13 (4 H,
ddd, J=12.72, 6.30, 6.17 Hz), 1.54-
1.84 3 H, m)

205

7N =y 0.15 | 284.10

'H NMR (500 MHz, DMSO-D6) &
ppm 9.01 (s, 1 H), 8.40 (d, /=4.88
Hz, 1 H), 7.21 (s, 1 H), 7.16 (s, 1
H), 3.84 (s, 1 H), 3.59 (d, J=10.07
Hz, 1 H), 2.94-3.02 (m, 3 H), 2.70-
2.79 (m, 3 H), 2.62-2.68 (m, 3 H),
1.99 (s, 1 H), 1.87 (s, 1 H), 1.57 (4,
J=3.05 Hz, 2 H), 1.56 (s, 1 H),
1.41-1.49 (m, 1 H)
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206

0.78

366.10

'H NMR (500 MHz, DMSO-D6) §
ppm 12.63 (s, 1 H), 7.95 (d, J=7.63
Hz, 2 H), 7.68 (d, /=6.71 Hz, 1 H),
7.16 (t, J/=7.32 Hz, 1 H), 3.84 (s, 1
H), 3.60 (s, 1 H), 3.03 (s, 2 H),
2.80 (s, 2 H), 2.64-2.72 (m, 2 H),
2.05(s, 1 H), 1.92 (s, 1 H), 1.60 (d,
J=8.24 Hz, 2 H), 1.48 (s, 1 H)

207

0.77

335.17

'H NMR (500 MHz, DMSO-D6) §
ppm 9.05 (s, 1 H), 8.52 (d, J=2.44
Hz, 1 H), 7.91 (s, 1 H), 7.66 (d,
J=7.63 Hz, 2 H), 7.47 (t, J=7.63
Hz, 2 H), 7.36 (t, J=7.32 Hz, 1 H),
6.87 (s, 1 H), 3.84 (s, 1 H), 3.59 (d,
J=10.07 Hz, 1 H), 2.99 (s, 2 H),
2.72-2.81 (m, 2 H), 2.63-2.71 (m, 3
H), 1.99 (s, 1 H), 1.90 (s, 1 H),
1.59 (s, 2 H), 1.42-1.50 (m, 1 H)

208

0.63

342.25

'H NMR (500 MHz, DMSO-D6) §
ppm 9.30 (s, 1 H), 7.19 (d, J=8.55
Hz, 1 H), 6.94 (d, /=2.44 Hz, 1 H),
6.69 (dd, J=8.55, 2.14 Hz, 1 H),
3.92 (d, J=10.07 Hz, 1 H), 3.75 (s, 3
H), 3.66 (d, J=9.77 Hz, 1 H), 3.54
(s, 3 H), 2.99-3.07 (m, 2 H), 2.79 (,
J=17.78 Hz, 2 H), 2.68 (t, J=7.78 Hz,
2 H), 2.02-2.07 (m, 1 H), 1.89 (dd,
J=6.41,3.36 Hz, 1 H), 1.56-1.64 (m,
2 H), 1.44-1.52 (m, 1 H)

209

0.96

300.34

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

210

1.64

378.23

'H NMR (400 MHz, MeOD) §
ppm 8.42 (1 H, s), 3.97 (1 H, d,
J=10.07 Hz), 3.66 (1 H, d, J/=10.07
Hz), 3.20 (1 H, d), 3.06 (1 H, d),
2.63-2.97 (4 H, m), 2.35-2.50 (1 H,
m), 1.99-2.16 (2 H, m), 1.50-1.83
(3 H, m), 0.98-1.24 (4 H, m)
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211

0.64

342.18

'H NMR (500 MHz, DMSO-D6) &
ppm 7.98 (s, 1 H), 7.46 (t, /=7.93
Hz, 1 H), 6.91 (d, /=5.49 Hz, 1 H),
6.59-6.65 (m, 1 H), 3.82-3.88 (m, 6
H), 3.82 (s, 2 H), 3.55 (s, 1 H),
3.00 (s, 2 H), 2.78 (s, 2 H), 2.67 (d,
J=6.71 Hz, 2 H), 2.01 (s, 1 H),
1.91 (s, 1 H), 1.59 (s, 2 H), 1.46 (s,
1 H)

212

0.63

342.25

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

213

0.35

294.25

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

214

0.36

293.14

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

215

0.35

293.14

'H NMR (500 MHz, DMSO-D6) &
ppm 9.01 (s, 1 H), 8.17 (d, J=5.49
Hz, 2 H), 6.97 (s, 2 H), 6.83 (s, 1
H), 3.83 (s, 2 H), 3.57 (d, J=10.38
Hz, 2 H), 2.93-3.01 (m, 3 H), 2.74-
2.82 (m, 3 H), 2.73 (s, 1 H), 2.66
(t, J=7.63 Hz, 3 H), 1.98 (s, 2 H),
1.87 (s, 2 H), 1.53-1.62 (m, 3 H),
1.41-1.49 (m, 2 H)
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216

'H NMR (400 MHz, CDCI;) &
ppm 8.56 (1 H, br. s.), 7.94 (1 H, d,
J=1.26 Hz), 7.72 (1 H, d, J~1.26
Hz), 5.14 (1 H, spt, J=6.13 Hz),
3.85 (1 H, d, J=9.06 Hz), 3.52 (1
H, d, J=9.06 Hz), 3.30 (1 H, dd,
J=14.86, 1.51 Hz), 2.67-3.03 (5 H,
m), 2.11-2.26 (1 H, m, J=13.17,
9.84, 3.65, 3.42, 3.42 Hz), 2.07 (1
H, br. s.), 1.62-1.75 (1 H, m), 1.41-
1.59 (2 H, m), 1.30 (6 H, d, J=6.30
Hz)

217

Ry
- |
N\

2/

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

LCMS | LCMS
RT #F
(min) | IM+H]*
0.82 318.30
0.18 342.19

F #2218

(R)-N-(6-(F i R 7 &)t t-4-£)-4H-1'- § 3 8 [ ok -5,3"-

®4-F A K -3-4

139832.doc
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FEOGBOmML)Y 2 AR T H A8 FHG.07 g 29.2 mmol)
B FE4#M(13 mL> 58.4 mmol)s M mBA RS M ERRE
F18 B EASEABERE  MARSE  BHREDERD
AT BRI NHCIHGpHEZET - RAH ERAKHKERED -
WA Z A MBEEBERE BREALESEUAFE6(T A
A F A )®ow-4-8(1.38 g 9.85 mmol > & £ 37.1%) - MS
(LC/MS) R.T.=0.19 ; [M+H]"=141.20 -

S BEB 4-F-6-(F AR FR)FR

~ cl
Om
% 6-(F A& F A )Fow-4-82(1.38 g 9.85 mmol)i&x A 7
—EAFHR(U4 mML)YEARABBRET HAmA RSO mL>
97 mmol) - £ A B 2 E FT#H ¥ L4418 hH R4 - & &K
MmN kKT LRI NGALMAGPHEZET - AR AHBH %
RAASWBEHBEMNLE BALAEAAETPRE &£F&
B (5-10% 8 LE /R )b UAFEERRT E D
By 4-F -6-(F A& F H)FE2 (1.2 g 7.57 mmol » & %
77%) » % £ % E 85 B 1 - '"H NMR (400 MHz, CDCI;3) 3§
ppm 8.88 (1 H, d, J=1.01 Hz), 7.52 (1 H, d, J=1.01 Hz), 4.53
(2 H, s), 3.50 (3 H, s)  MS (LC/MS) R.T.=0.98 ; [M+H]"=159.10 -

S HEC 6 (FPARFR)ERZ-4-%

\OWNHZ

N\¢N
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HA-8-6-(F AKX FHA)E%(1.2 g 7.57 mmol) &2 & & 1t
QRO ML) Z RSV EEHE PRI NE - Apnos
FRBEEBLRSG RALBEBERBY UGN LLoRR
R Z6-(F A K F H)%o2-4-5(0.50 g 3.59 mmol » & %
48%) - 'H NMR (400 MHz, CDCI;) & ppm 8.47 (1 H, s),
6.55 (1 H, s), 5.12 (2 H, br. s.), 4.38 (2 H, s), 3.45 (3 H,
s) © MS (LC/MS) R.T.=0.42 ; [M+H]"=140.20 -

D 4-BG AR-6-(FALLFR) g

,Czs
\fN
/O N/)

AR BEBRETELI-5# & 8 o x-2(1H)-8 (0.84 g >
359 mmoDPN — A FRFLAEREBERT S w6-(FALRT
A)ER-4-8(0.5 g> 3.59 mmol) - £ A BB E T8 #x s

@ 25

BERIBNEF o B BB M (0-40% 2 B T B5 /0 82 )4 1L K &k
UHEEZREBERBRZII-BEHAA-6(FARLT A)E oz
(0.32 g > 1.77 mmol » & % 49%) - '"H NMR (400 MHz,
CDCl;) & ppm 8.91 (1 H, d, J=1.26 Hz), 7.19 (1 H, d,
J=1.01 Hz), 4.52 (2 H, s), 3.49 (3 H, s) - MS (LC/MS)
R.T.=1.39 ; [M+H]*=182.10 -

L BHE - (R)-N-(6-(F AR FR)BAK-4-£)-4H-1'"- £ # 3F

[“B ok-5,3- 8 3E[2.2.2] # 42 ]-2- %

139832.doc -215 -
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— )
T\ N
D

QR FRFBEPZ(S)I-(EAFA)RE-3-82 =8
B 8 (0.39 g > 1.71 mmol) ¥ #& Ao & & 4& (1.39 g~ 4.28
mmol) & 4- B & fL & -6-(F & % F &£ )% =« (031 g~ 1.71
mmol) - £ BB BRE FTHRHFER FRISH & - 6 R JE R B
$ K ANN-— 2 & £ 51 = 58 (0.80 mL > 5.13 mmol)H
RO MBEERE  BMARE  SLEREMNHG-25%N TR
LET2ZFE/AALE)LILAEBLUFEERTEER
4 2 (R)-N-(6-(F A % F A)Eog-4-4)-4H-1"- R 58 8K [& & -
5,3'- 4 3% [2.2.2] % % 1-2- % (0.18 g+ 0.58 mmol » & ¥
34%) - '"H NMR (400 MHz, MeOD-d,) 8 ppm 8.65 (1 H, d,
J=1.01 Hz), 6.92 (1 H, br. s.), 4.40 (3 H, s), 4.03 (1 H, d,
J=10.32 Hz), 3.72 (1 H, d, J=10.32 Hz), 3.44 (2 H, 5), 3.18-
3.26 (1 H, m), 3.06-3.13 (1 H, m), 2.69-2.96 (4 H, m), 1.94-
2.19 (2 H, m), 1.45-1.86 (3 H, m) - MS (LC/MS)
R.T.=0.76 ; [M+H]"=304.30 -

E #2119
(R)-N-(5-(F & A R)#HwZ-2-K)-4H-1"- { #¢ $F[E #4-53"-%
F[2.2.2] F&]-2-%

PE-asge

139832.doc -216-
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LA 2-A-5-(FAAKR)H %

R BEEETH2-RFER-5-8(1 g 7.66 mmol) ~ £ 2
% B (2.39 mL > 22.98 mmol) & 5 & 47 (3.18 g > 22.98 mmol)
BNN-Z FRAFEEYTZRAY AT F w168 - &
O ixmmimoimERRLIY RAABAAKE AR -
BHEBENEBRBLAEAAETTRE - 8% 8B M (0-25%C % 2
Be /A )AL A B Y AR Z LB BKZ2-A-5-G2 % &
%)% % (831 mg, 4.18 mmol » & % 54.6%) - MS (LC/MS)
R.T.=2.32 ; [M+H]*=199.23 -
ZEB S-(BAEAR)HR-2-1%

NH,

A

N™ N

I =

° kaﬁ
%éﬁé)ﬁﬁ‘ﬁuwﬁ-%cz——ﬁiﬁﬁ@2-§L-5-(3§&§L£=)
HREBES-(E XA A)E®-2-% - '"H NMR (400 MHz,
DMSO-ds) & ppm 7.99 (2 H, s), 6.18 (2 H, s), 4.54-4.75 (1 H, m),
1.30-1.91 (8 H, m) - MS (LC/MS) R.T.=1.47 ; [M+H]*=180.24 -
B EEC D (R)-N-(5-(F & A R)#o&-2-£)-4H-1"- § # £ [ -2

ok -5,3-BBIFE[22 2] K]-2-%

139832.doc =217 -
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B hEBTH22IFBABZ —HEFES-CRXAE)E
o -2-BE B (R)-N-(5-(38 & & A )E & -2-5%)-4H-1"- R # &
[% ok -5,3'-4 3 [2.2.2] % % ]-2-% - 'H NMR (400 MHz,

MeOD-d,) & ppm 8.24 (2 H, s), 4.76-4.86 (1 H, m), 3.98 (1

H, d, J=10.07 Hz), 3.69 (1 H, d, J=10.07 Hz), 3.33 (1 H, d),

3.20 (1 H, d), 2.77-3.08 (4 H, m), 2.04-2.26 (2 H, m), 1.49-

2.03 (11 H, m) - MS (LC/MS) R.T.=1.56 ;: [M+H]"=344.32 -

BIEFTH2182F 2 A TH218F HBCT 2B ETE
At A RESTZIiLE Y -

* 4

H v
o—( R
[ N Yy, N

Tl
R

R,

LCMS
RT
(min)

LCMS
BT
[M+H]

'"H NMR

220

0.99

310.30

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

139832.doc
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139832.doc

221

1.32

180.09

'H NMR (400 MHz, DMSO-ds) § ppm
8.31 (1 H,s), 7.80 (1 H, d, J=2.52 Hz),
7.55 (1 H, dd, J=8.81, 2.52 Hz), 7.50
(1 H,d, J=9.06 Hz), 7.13 (2 H, s)

222

0.90

316.30

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

223

2.28

358.20

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

224

0.86

302.24

'"H NMR (400 MHz, MeOD-d;) & ppm
8.63 (1H,s), 6.73 (1 H, br. s.), 4.02 (1
H, d, J=1032 Hz), 3.72 (1 H, d,
J=10.32 Hz), 3.17-3.25 (1 H, m), 3.01-
3.13 (1 H, m), 2.68-2.97 (5 H, m),
1.98-2.16 (2 H, m), 1.51-1.82 (3 H,
m), 1.24 (6 H, d, J=7.05 Hz)

225

0.25

274.19

'H NMR (400 MHz, MeOD-d,;) & ppm
8.60 (1 H,s),6.71 (1 H, br. s.),4.02 (1 H,
d, J/=10.32 Hz), 3.71 (1 H, d, /~10.32
Hz), 3.17-3.24 (1 H, m), 3.04-3.13 (1 H,
m), 2.65-3.02 (4 H, m), 237 (3 H, s),
1.99-2.20 (2 H, m), 1.32-1.88 (3 H, m)

226

0.37

274.26

'H NMR (400 MHz, MeOD-d,) § ppm
838 (2 H, s), 3.97 (1 H, d, /10.07 Hz),
3.66 (1 H, d, /~10.07 Hz), 3.16-3.25 (1 H,
m), 3.02-3.13 (1 H, m), 2.92 2 H, t, /=7.55
Hz), 2.73-2.86 2 H, m), 221 (3 H, s),
2.03-2.16 (2 H, m), 1.45-1.86 (3 H, m)

227

0.96

288.31

'"H NMR (400 MHz, MeOD-d,) § ppm
8.41 (2 H, s), 3.98 (1 H, d, J=10.07
Hz), 3.67 (1 H, d, /=10.07 Hz), 3.17-
3.25 (1 H, m), 3.02-3.13 (1 H, m),
2.92 (2 H, t, J=7.43 Hz), 2.72-2.87 (2
H, m), 2.57 2 H, q, J=7.55 Hz), 2.01-
2.23 (2 H, m), 1.48-1.84 (3 H, m),
1.22 3 H, t, J=7.68 Hz)
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7 #/228
(R)-N-(6-(2,2,2-=Z A Z A &) #&-4-KL)-4H-1'- 8 #¢ 3F [ &
ok .5 3-AEIE[2.2.2] EA]-2- %

N:\
HN \ /N
AL
[N "’//N <
CF;

b BEA D 4-F-6-(2,22-Z A AK)FRE

£0CTF H 14 (1.31 g 32.60 mmol)» m & =k “h (48
mL)¥ 2 B iERFPEBAHM2,2,2-Z A T B(2.61 g 26.10
mmol)# m & k% (12 mL)¥ 2 & & - £E0CTFHHF RS W
304 48 o ﬂﬁotw‘%&ﬁﬂ,s-;iv&wﬁ(&é g 24.16 mmol)
AwAaskH(l2 mL)P2Ek  2AABEETHARER
L3 BH AEAERRLEKXKER T AR BT ER
BRRo RAKMLEBLELERY  SBBELBALLAAEYT
By oo BB M (10-40% T B L E/T ) ILiE & R KD
LB 2R T e Rk ZA-R-6-(2,2,2-Z AT ARK)E = (2.0
g » 2.41 mmol » & % 38.9%) - MS (LC/MS) R.T.=2.78 ;
[M+H]"=213.12 -

139832.doc -220-
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|
P o~cr,

4-%.-6-(2,2,2-= &,

HOBRTHIQI8S BCZ — B EF §4-4 -
CAR)EREMBW6(2,22-Z 82 & £ )F % -4-8% - MS
(LC/MS) R.T.=1.16 ; [M+H]'=194.07 -

# HC - (R)-N-(6-(2,2,2-=Z F & £ &) % &-4-K)-4H-1'- £

FEIF [ Bk -5,3"-MFE[2.22]F ]-2-p5

> S

ya

CF3
%%$:§4E%9'123>F%AB2——&&F?$6(2,2,2 Z R
B)E R -4-8 B (R)-N-(6-(2,2,2-Z £ 2 & & )& oz -4-

£ £,

A )-AH-1'- R0 #8328 o -5,3'- 4 38 [2.2.2] % &£ ]-2-% - 'H

NMR (400 MHz, CDCl;) 8 ppm 9.30 (1 H, br. s.), 8.39 (1 H,
@ ) 638 (1 H, br. s.), 459-4.84 (2 H, m), 3.94 (1 H, d,

J=9.32 Hz), 3.59 (1 H, d, J=9.57 Hz), 3.33 (1 H, d, J=16.62

Hz), 2.61-3.01 (5 H, m), 1.97-2.25 (2 H, m), 1.37-1.81 (3

H, m) - MS (LC/MS) R.T.=1.42 ; [M+H]*=358.33 »

@W/zzs»
(R)-N-(5-R-4-B B K i og-2-£)-dH-1'- £ 38 48[ F o -5 3.
BE[2.22]F K£]-2-&%

139832.doc -221 -
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£ EBTH2I8F HC — B EF B2-A-4-F A KB

W 4-B B K FEex-2-8% o 'HNMR (400 MHz, DMSO-de)
5 ppm 8.10 (1 H, d, J=5.04 Hz), 6.45 (3 H, d, J=5.04 Hz),
2.59-2.80 (1 H, m), 1.15 (6 H, d, J=7.05 Hz) - MS (LC/MS)
R.T.=0.76 ; [M+H]"=138.12 -
S EEB 5-8-4- BB R A R-2-
NH,
i
l\/l\(
Br ‘
G 4-82 F A Hox-2-8(0.39 g 2.81 mmo )R A F X

% P N-i8 T — 8 Z 8 (0.5 g 2.8 mmol)o AABREE
TREFBESEERIINFLAAZYRE  SEFREEMN
(3-10%;;&5“5#19:1?@% B R A b ) 4G 7 8 B 5 AF B

2L e BBk 25-8-4-2/ K Fx-2-8(0.69 g 3.18
mmol » 113%) « '"H NMR (400 MHz, DMSO-d¢) & ppm 8.21

(1 H, s), 6.75 (2 H, s), 3.10-3.23 (1 H, m), 1.14 (6 H, d,

139832.doc -222-
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J=6.80 Hz) - MS (LC/MS) R.T.=2.58; [M]'=216.09 -
ZHC(R)-N-(5-8-4-B FR FHog-2-£)-4H-1'- £ 3 5[ &
ok -5,3-BIF[2 2 2] F &]-2-5%

N—
HN Br
o——\< N—7
[@"//N

R BRETH22IYBA-B2L — B F h5-8-4- 5 & &
o R-2-BHB(R)-N-(5-8-4-B R A Eox-2-%)-4H-1'- 5 % 42

[ =% -53-4 3% [2.2.2] % % ]-2-8% - 'H NMR (400 MHz,

MeOD-d,) 8 ppm 8.49 (1 H, s), 4.02 (1 H, d, J=10.07 Hz),
3..72 (1 H, d, J=10.07 Hz), 3.34-3.44 (1 H, m), 3.23 (1 H,
s), 3.06-3.15 (1 H, m), 2.95 (2 H, t, J=7.55 Hz), 2.75-2.89
(2 H, m), 2.00-2.21 (2 H, m), 1.52-1.83 (3 H, m), 1.24 (6 H,
d, J=6.80 Hz) - MS (LC/MS) R.T.=1.84 ; [M+H]"=382.24 o
#4230
@ (RN Bd (3R F 2 ) AH 1 G A A o e
5,34 F[2.2.2] F 4 ]-2- 12

N=—

HN \ /
o—-—\< N
"'//N

Br

YA

b B BT 2299 BB-C2 — a2 4 & 4-(tt o -3-3 ) F

139832.doc -223 -
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o -2-F B 4 (R)-N-(5-38 -4-(otb w2 -3- 2 ) 5% -2- % )-4H-1"- &
s 37 [ ok -5,3'-4F 38 [2.2.2] % 5 ]-2-8 - 'H NMR (400 MHz,
MeOD-d,) & ppm 8.92 (1 H, d, J=1.51 Hz), 8.73 (1 H, s),
8.64 (1 H, dd, J=4.91, 1.64 Hz), 8.23 (1 H, dt, J=8.06, 1.89
Hz), 7.56 (1 H, dd, J=7.93, 4.91 Hz), 4.00 (1 H, d, J=10.07
Hz), 3.69 (1 H, d, J=10.07 Hz), 3.22 (1 H, d), 3.07 (1 H, d),
2.60-2.99 (4 H, m), 2.00-2.21 (2 H, m), 1.50-1.83 (3 H,
m) - MS (LC/MS) R.T.=0.76 ; [M+H]"=416.30 -
F#/231
(R)-N-(6-(F /& i £) & &-4-K)-4H-1'-  #& 3 [ & %4 -5,3"-
F[2.22]F &£]-2-k

A 4-F-6-(R KA R)EE

H£ZO0CTF® A4 (1.31 g 32.6 mmol)# w & =k "k (48
mL)¥ 2 % ¥Rk ¥ & # % R REF(QR.25 g 26.1 mmol)#
mA%km (12 mL)PziEk - AOCTHRH¥ERSM305 45
BAOC FH md,6-— A FERX(3.6 g 24.16 mmol)* @ &, .k

139832.doc -224 -
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B2 mL)Y 2Bk - EABBETHHERERSL W)
BN A RALE KB RY LA LB T E E]R - A Kk
EHRR BRBESHIEBLEATY RS - 8% £ B # (10-
WNTLHELEBE/TR)GICREERY - 155 2 %256 d %
R (EAAR)ER - U EEALEANT—RE P o
LB 6-(KLAR) T R-4- %

NH,

QL0

HOGBTH28S MC2 — R F hd-R-6-CEXAR)
R KB 6-(% KR KA )E ® -4-8 o MS (LC/MS)
R.T.=1.64 ; [M+H]*=180.22 -
#HC(R)-N-(6-(F & A K) B o&-4-£)-4H-1"- £ 3 48[ 2

ok -5,3"-F[222]F &]-2-5

%é%f@?ﬁln"‘}‘%A-Bz—-ﬁy’tﬁ}?636-(%’;/)‘&?%)"%
K -4- WA (R)-N-(6-(3F /X L& )&= -4- 4 )-4H-1'- § 2 32
[ o -5,3"- 4 38 [2.2.2]F % ]-2-% - 'H NMR (400 MHz,
MeOD-d,) 8 ppm 8.37 (1 H, s), 6.16 (1 H, br. s.), 5.27 (1 H,
br. s.), 3.98 (1 H, d, J=10.32 Hz), 3.67 (1 H, d, J=10.32

Hz), 3.15-3.24 (1 H, m), 3.02-3.12 (1 H, m), 2.71-2.97 (4

139832.doc -225-
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H, m), 2.01-2.14 (2 H, m), 1.87-2.00 (3 H, m), 1.49-1.84 (8
H, m) - MS (LC/MS) R.T.=1.96 ; [M+H]'=344.34 -
F #1232
(R)-N-(6-2 % fi £ i og-4-K)-4H-1"-F 7 $F[# 4-53"- &
FE[2.2.2] F £]-2- %

N=\
N

HN
\
0—1%_—<¥_4g
In -—4(

%&é%%%{ﬁlnlﬁ‘%A—sz—ﬁiﬁﬁ?éa4,6-:_§w%"vii-li
# (R)-N-(6-8 & @ & ¥ 72 -4-4%)-4H-1"- R # &[] o -5,3"-
4 32 [2.2.2]% % 1-2-8% - 'H NMR (400 MHz, MeOD-d,) §
ppm 8.37 (1 H, s), 6.13 (1 H, br. s.), 5.09-5.30 (1 H, m),
3.98 (1 H, d, J=10.32 Hz), 3.67 (1 H, d, J=10.32 Hz), 3.13-
3.24 (1 H, m), 3.01-3.09 (1 H, m), 2.68-2.98 (4 H, m), 1.98-
2.17 (2 H, m), 1.49-1.83 (3 H, m), 1.30 (6 H, d, J=6.04
Hz) - MS (LC/MS) R.T.=1.36 ; [M+H]"'=318.24 -

F #/233
(R)-N-(6-(2,2-= R Z A £) & o&-4-K)-4H-1"- 7 #2 F[ % 4 -

53-#E[2.2.2]F k]-2-/&

HN N::\N
o—( —_<§——<b
[N "’//N

CHF,
B H BB TR BACZ —gRAFABI6--RARETR

139832.doc -226 -
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# (R)-N-(6-(2,2- = R A A )E ox -4- £ )-4H-1'- & 2 2 [ &
o -5,3"-4 R [2.2.2]F % ]1-2-8 - M.P. 83-8C - 'H NMR
(400 MHz, MeOD-d,) 8 ppm 8.42 (1 H, s), 5.93-6.37 (2 H,
m), 4.52 (2 H, td, J=13.98, 3.78 Hz), 3.99 (1 H, d, J=10.32
Hz), 3.68 (1 H, d, J=10.32 Hz), 3.19 (1 H, d), 3.07 (1 H, d),
2.67-2.97 (4 H, m), 1.99-2.19 (2 H, m), 1.51-1.82 (3 H,
m) - MS (LC/MS) R.T.=0.99 ; [M+H]*=340.26 -
F #/234
(R)-N-(% 5&-2-K)-4H-1'- § #4 35 [ =2 ok -5,3"-#F[2.2.2]F
A ]-2- 5

0 H@
[fjj”

REKX G195 BCZ — 2 F b (R)-N-(6-38 nb o -2- £ )-
AH-1'- 2 4 R [R 2 -53- 4B [2.22]F B ]-2-% (R B8 & #
IS5)% 4 (R)-N-( 9% -2- 4 )-4H-1"- £ 2 38 [& ok -5,3'- 4 12
[2.2.2]% % 1-2-% - '"H NMR (500 MHz, MeOD-d,) & ppm
8.26 (d, J=4.88 Hz, 1 H), 7.58-7.74 (m, 1 H), 6.85-7.02 (m),

2 H), 4.00 (d, J=10.07 Hz, 1 H), 3.70 (d, J=10.07 Hz, 1 H),

3.26-3.35 (m, 1 H), 3.14-3.21 (m, 1 H), 3.02 (d, J=8.24 Hz,

2 H), 2.84-2.97 (m, 2 H), 2.11-2.25 (m, 2 H), 1.58-1.92 (m,

3 H) © MS (LC/MS) R.T.=0.30 ; [M+H]*=259.16 -
F#/235
(R)-N-(t o2 -4-K)-4H-1"- § 4 $F[ 8 4 -5,3'- 4 38[2.2.2] &
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BRETHIOFPHECT — &2 F & (R)-N-(2-7% ot =g -4-% )-
AH-1'-§ 2 8B [B o -5,3'-4# F [2.22]1F K ]1-2-BE (R a T
154) % # (R)-N-(vb o -4-4& )-4H-1"- R 2 2 [B ¢ -53"-€ K
[2.2.2]% % 1-2-8 - '"H NMR (500 MHz, MeOD-d,) & ppm
8.31 (d, J=6.41 Hz, 2 H), 7.39 (d, J=3.97 Hz, 2 H), 4.01 (d,
J=12.21 Hz, 1 H), 3.70 (d, J=11.90 Hz, 1 H), 3.37 (s, 1 H),
3.29 (s, 1 H), 3.18 (d, J=1.83 Hz, 1 H), 3.15 (d, J=2.14 Hz,
1 H), 2.86-3.09 (m, 3 H), 2.02-2.20 (m, 1 H), 1.59-1.88 (m,
3 H) - MS (LC/MS) R.T.=0.22 i [M+H]"=259.16 -

F #/236
(R)-N-(5-(K P R R) gk H#[54-b]at=-2-K&)-4H-1'- 7 7
$E[ B ok -5, 3'- B IF[2.2.2] F A ]-2-5F

Aoy a

HEEA S (RPARK)EALF[54-b] % &E-2-%%

N S
a1
Aae

9 ER BB 47(12.42 g 128 mmol) & F N T B (45.0 mL) P

139832.doc -228 -
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B A% 20T o % A0 4R 4 W0O2006/044707 % # 2 6-(£ F &
A ) -3-82 (3.2 g 15.98 mmol) o £ 304 48 & & & fo A
LB (15 mL)¥ 2% (2.55 mL » 49.5 mmol) » £ b2 M R &
i%%#h*‘”%*«iﬁ BEEE 2T BB BEHERE -

A A K20 mL)B ho # R E R A 4 £ 90°C B 2 # B F -
REERELEBEHENATDRBBEY » Ba L P R a0
mL HOAc - B o 22 A H EZ90C AL #iBE - £ A5 E A
B e fHF 2 U8 R B % 8 A A NHOHHE 2 pH>8 - # & % & %
Bl HBBREBFE SRR E AATPELIBEE L)
AR AES-(RF R A )& ok 3 [5,4-b]o o2 -2-% (1.95 g » 7.58
mmol » & £47.4%) A A A B & — H b2 B T4 A
'H NMR (400 MHz, CDCl;) § ppm 7.70 (d, J=8.78 Hz, 1 H)
7.48 (d, J=7.28 Hz, 2 H) 7.39 (t, J=7.28 Hz, 2 H) 7.30-7.36
(m, 1 H) 6.78 (d, J=8.78 Hz, 1 H) 5.39 (s, 2 H) 5.14 (br. s.,
2 H) -

BB S (K FAR)FoAkH[5,4-b] % %-2-K = 5 1 5 8%
ZEEE = F A

o

@ 5-(K F R A& )E 4 # [5,4-b]t & -2- 8 (800 mg, 3.11
mmol)» DMF(3.1 mL) # 2 8 ;% % & 4 20.0 M & & 4t &
(0.3 mL > 6.22 mmol) - 2 5MAL FTB F#HHL10H4 - i

139832.doc -229 -
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B & v = & b (0.47 mL > 7.77 mmol) > B ¥ =R & 410
Nds o BAm— 2200 ME /148 (0.3 mL > 6.22 mmol) >

_B--ﬁ'*u +/ma%10/;7\§§‘ ° qu/i ’ 5@%%7&”@!‘?%(0-47

mL > 7.46 mmol) * B # R A M1 & > e LMHEAKT
BERAEIOACER(3R) ABKAKRAHZIAKRY  LHRR

MR BRAEBLAAZTFIRSE - &®BEMNQ220%
EtOACc/CHCl) it m R A M U RE Z F & & & B BAKZS5-
(£ F 8 54 )E ok #[5,4-b]wt o -2- % = A A % B 52 B Bk =

& (1.02 g & %£91%) - '"H NMR (400 MHz, CDCl3) 3 ppm
8.02 (d, J=8.78 Hz, 1 H) 7.51 (d, J=7.28 Hz, 2 H) 7.38-7.45
(m, 2 H) 7.32-7.38 (m, 1 H) 6.89 (d, J=8.53 Hz, 1 H) 5.46
(s, 2 H) 2.65 (s, 6 H) °

# EC - (R)-N-(5-(KX F R R) &4 H[54-b] % %-2-£)-4H-

G e[ oE ok 5,3 - FE[2.22] FR]-2- B

N—"X
At gy

$5-(F F A& )& ok 5 [5,4-b)wb R -2- K = A R B 2
B — ¥ & (500 mg > 1.38 mmol) - (S)-3-(me A F A )vt e -3-
B2 — B & % (317 mg ° 1.38 mmol) & & & 4 (1.0 g 3.07
mmol)#» DMF(7 mL)¥ 2 R & 4 fo 24 £ 100°C & 8% 2/ B
A BRBALCMERBBE  MBAKXTEMAAN ERMA
R)- RBARBEAHZAMKY  SHBEMILIE BEL
EAEZEPASE - 8w B R M (2-20%[9:1F 8 - 4 Afuz]-

139832.doc -230-
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A )AL R A M A #F B (R)-N-(5-(K F & % )& =& 3 [5,4-b]
o -2- & )-4H-1'- £ 3 48 [& $-53"-8E[2.2.2]F K ]-2-%
(390 mg » & %£67%) - 'H NMR (500 MHz, CDCl;) § ppm
9.18 (br. s., 1 H) 7.76 (d, J=8.85 Hz, 1 H) 7.50 (d, J=7.32
Hz, 2 H) 7.41 (t, J=7.32 Hz, 2 H) 7.32-7.37 (m, 1 H) 5.42
(s, 2 H) 4.02 (d, J=9.46 Hz, 1 H) 3.68 (d, J=9.46 Hz, 1 H)
3.37-3.44 (m, 1 H) 2.75-3.06 (m, 5 H) 2.13-2.25 (m, 2 H)
1.73-1.82 (m, 1 H) 1.49-1.70 (m, 3 H) - MS (LC/MS)
R.T.=1.69 ; [M+H]"=421.98 -
EF#/237
(R)-2-(4H-1"- G # 2F [ ok -53"-# F[2.2.2] F 4 ]-2- A &)
A od F[54-b] ot F-5(4H)- 59

SaBt

0. _N—Y

A A
- H

A (R)-N-(5-(K F A & ) K =% # [5,4-b] =k = -2- & )-4H-1'-

RS SR [B o2 -53-4 18 [2.2.2] F % ]-2- % (390 mg, 0.925
mmol)Z MW TFAY B R BERA N A B2 E T4/ 85 » gbof
LCMSATLCE ~R &M ERARALILE - £ A% F K TFA
BaWHAPHPLCA LR A AY - AT YR BEAH 2 E
M s B B R T REE B AT ] (R)-2-(4H-1"- & 2 42 [ ok -
53-8 B [2.2.2]F 4w )-2- K B A )& ok # [5,4-b] 1 5% -5(4H)-
B = . 8 ¥ (164 mg > 0.368 mmol + & % 39.8%) - M.P.

245 (dec) - 'H NMR (400 MHz, DMSO-d¢) § ppm 9.99 (br.

139832.doc -23]1-
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s., 1 H) 9.05 (br. s., 1 H) 7.81 (d, J=8.53 Hz, 1 H) 6.65 (d,
J=8.78 Hz, 1 H) 3.96 (d, J=10.29 Hz, 1 H) 3.82 (d, J=10.54
Hz, 1 H) 3.63-3.78 (m, 2 H) 3.36-3.47 (m, 1 H) 3.16-3.34
(m, 3 H) 2.43 (br. s., 1 H) 2.16 (br. s., 1 H) 1.76-2.07 (m, 3
H) - MS (LC/MS) R.T.=0.50 ; [M+H]"=332.15 -
F #/238
(R)-N-(6-(3-F & RA) & #-4-£)-4H-1"- 8 7 4 [ & -
53-8 E[2.22]FAK]-2- 8

B HA D 6-(3-F ALK KR)ERAB

4% 6- 5, % w2 -4-8 (0.324 g 2.5 mmol) ~ 3-F & A& X A& B
& (0.475 g 3.13 mmol) »~ Na,C0O3(0.795 g~ 7.50 mmol) &
4 (= % A )R 1t 42 (I1)(0.035 g » 0.050 mmol)Z /& 4 4 &
% % DME/EtOH/ 4 (15:2:3 mL)¥ - A M & & & 7 &
125C T Ao 220048 A B 4% - @8 B & # (10- 60% 7 & ¢ &5/

It R AT R 2 K a6 B AKZ6-(3- F AKX
£ )% 9% -4- 8 (0.35 g 1.74 mmol > & % 70%) - LCMS

139832.doc -232-
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R.T.=1.28 ; [M+H]"=201.98 -

BB 4- B R (3-FPARER) T

£ E & T & L5 % % 5 ot og -2(1H)-81(0.970 g » 4.17
mmol)#* = PR P ZHERFHW6-3-F A £ X £ )fox -
® 4-# (0.7 g 3.48 mmol) - £ ¥ B F# # R & 18/ 85 -
LC/MSE T EEAME B ETE - BEHAEKREGER LBAER
GREBY - BB EM(0-10%T 8 2 8 -0 %2 )4 16 35 & U
FTEHEREBRZA-BHAEA-6-C-F AL X A)E2(0.39 g >
4.31 mmol » & %£46%) - LCMS R.T.=2.91 ; [M+H]*=244.03 -

ZEEC  (R)-N-(6-(3- F AR KR)#og-4-£)-4H-1'- § 2 4%

[B ook -53"-4FF[2.2.2] F4]-2- 55

/

‘ o]

HN—Q
o~ N7
[NA\\/"’///N

@ ANN-=— F X F & 8 (20 mL)¥ 2 (S)-3-(B A& 7 & )R

N

-3-8% — BB B % (0.363 g > 1.583 mmol) ¥ Z #e Cs,COs;

(1.289 g+ 3.96 mmol) R 4-E & L £ -6-(3-F A £ ¥ £)3
R AERTHRHEBFTRIONE - B AANN-— 8 5

[Xe)
-~

139832.doc -233-
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A s fb = % B (0.740 mL > 4.75 mmol) > B £ £ & T 4% K %
R OIS o  EmAA W ABYBRM(S5-25% 9:1F
B RAfLiE-CBOLE)BLRFHZIEREBRDRRKRZ
(R)-N-(6-F f & & ¢ -4- % )-4H-1"-R s K [B 4 -53-2 &
[2.2.2]% %2 1-2-% (0.294 g > 0.788 mmol - & % 50%) - M.P
80-5°C » '"H NMR (400 MHz, MeOD) & ppm 8.77 (1 H, s),
7.47-7.58 (2 H, m), 7.39 (1 H, t), 7.20 (1 H, br. s.), 7.04 (1
H, dd), 4.05 (1 H, d), 3.85 (3 H, s), 3.74 (1 H, d), 3.23 (1
H, d), 3.10 (1 H, d), 2.71-3.00 (4 H, m), 2.03-2.22 (2 H, m),
1.53-1.85 (3 H, m) » MS (LC/MS) R.T.=1.58 ; [M+H]"=366.15 -
& 5/239
(R)-N-(Z ot off-3-R)-4H-1"- K #t F[ & 4-53"-#FK[2.2.2]
B ]-2- B

«Q@

AEBTFEL,1-5 %A 8 = -2(1H)-8 (0.805 g 3.47
mmo ) — R FR P ERY S o E-Eh-3-%(0.5 g~ 3.47
mmol) » £ ¥ & FHH# R E 18/ 85 - LC/MSE = & & %

139832.doc -234 -
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FEHEE  RBELBRERBLEER - BB H# (0-40%2

%L B-LR)IER XA Z G BRAK24-2 5 RLA-

6-(3-F A A X KX )ZE % (0.55 g 2.96 mmol » # % 85%) o

LCMS R.T.=2.47 ; [M+H]*=187.23 -

Z B (R)-N-( R of 4t -3-K)-4H-1"- § #4 3 [ % o -5,3"- 4 38
[2.2.2] FA4]-2- 45

@A NN-= F & F 88 (20 mL) ¥ 2 (S)-3-(Bz & 7 £ )
R-3-8 — BB % (0.2 g 0.873 mmol) ¥ F AvCs,CO; (0.711
g 2.182 mmol) & 3- & % # % £ <& o (0.163 g » 0.873
mmol) - £ EE THHBFR30,- 4 - BB HFANN-—_ 2
A A Ak = 3 B (0.408 mL > 2.62 mmol) > B & £ 8 F##
REMIBN B - RERAMALEBE M (5-25%[9:1 F
B ' SLALSR]- LB LB IL NI 2R G E E B
(R)-N-(F "2 o -3-55)-4H-1"-§ 2 48 [-B 2% -5,3"-# 38 [2.2.2] %
# ]-2- B (0.16 g > 0.508 mmol > & % 58%) - M.P. 196-
200C - '"H NMR (400 MHz, MeOD) & ppm 9.00 (1 H, s),
7.92 (1 H, d), 7.71 (1 H, d), 7.59 (1 H, t), 7.20-7.45 (2 H,
m), 3.96 (1 H, d), 3.65 (1 H, d), 3.22 (1 H, d), 3.08 (I H,
d), 2.66-3.00 (4 H, m), 2.05-2.23 (2 H, m), 1.50-1.86 (3 H,
m) > R.T.=1.37 ; [M+H]"=309.31 -

F #/240
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(R)-N-(6- 3 i £ 5 & -4-K)-4H-1'- {# 45 [ & 4-53- % 5%
[2.2.2] # 4 ]-2-5

N=\

HNMN
O
A o=

£55CTF %1 49(0.197 g » 8.57 mmol)# X & (11.29 g - 120
mmol) ¥ Z & & ¥ & Ao 6- £ F ok -4- K& (3.00 g - 23.14
mmol) « £ 140C F m# B &2/ 8 » ME £ EET ¥
20/ 0% o H R JE R A M AN K/IKLEZ32% NaOHXK & &
L EBRALMBERN200C AADERRESHELE £
s A M E RN LR - & B R M (2-20%70 TR T
PR XA N AT L VES R R-NNCE B AR W
ot -4-8 (0.6 g » 3.21 mmol > & %£75%) > LCMS R.T.=1.37 ; ®
[M+H]"=197.95 -

S HEB 4- R A HA-6-KAKTE

Sﬂ N::\N
NN\
2V,
4 6-% A & For-4-8(0.288 g 1.538 mmol) & 1,1'-%% &
139832.doc -236-
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A B % -2(1H)-871(0.357 g+ 1.538 mmo )W DCM ¥ z 2 A
MAEEBRTHRFIS )N - BB B # (5-35%2C 8 2 8 -2,
HIBALZBEERSHUNIFEEEE K245 8 L-6-
KA K% (0.55 g 2.96 mmol » # %£85%) « LCMS R.T.=2.78 ;
[M+H]"=229.94 -
B HEC(R)-N-(6-R AR A Z-4-£)-4H-1'- § ## $8[ & o -
5,3'-#F[222]F &£]-2-%

N N::\N
N\ /
O— ‘<—<
In o

0

@ 7 N,N-=— F & F 8 8% (20 mL)¥ 2 (S)-3-(se & F & )2
" -3- 8 — B B ® (0.170 g - 0.742 mmol) ¥ & Ao
Cs;C03(0.604 g 1.854 mmol)R4-B 28 LA -6-% A & & oz
(0.17 g > 0.742 mmol) - £ £8 FHHEB T R3004 - K544
A AmNN-= & & K5 b= & #(0.347 mL > 2.225 mmol)
EAEZRTHRABEHRSOMISIG - BB R bh LGB
B#(5-25% 9:1F 8 © R AL 4%-T 88 ¢ 8 )& b 0 45 8 2
%R E BB Z (R)-N-(6-% f 54 & o -4-£)-4H-1'- § 2%
[% =k -5,3"-4 3K [2.2.2] % % ]-2-% (0.21 g 0.72 mmol » &
% 48.2%) - '"H NMR (500 MHz, MeOD) & ppm 8.43 (1 H, s),
7.47 (2 H, 1), 7.30 (1 H, t), 7.16 (2 H, d), 6.21 (1 H, br. s.),
4.03 (1 H, d), 3.72 (1 H, d), 3.22 (1 H, d), 3.11 (1 H, d),
2.73-2.99 (4 H, m), 2.00-2.18 (2 H, m), 1.54-1.88 (3 H,
m) - LCMS R.T.=1.46 ; [M+H]"=352.19 «

_..
(¥
-~

139832.doc -237-
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FH/241
(R)-N-(7-F i R vk o #-2-K)-4H-1"- 8 # #F [ % ok -5,3"-#
FE[2.2.2] FK]-2-#

—N
We
o N
N
/o o—

S BEA I N-(2,4-— FPARRFR)-7T-FAKAZH-2-IF
N ~
~ O
H
O/

4% 48 #% J. Chem. Soc. Perk Trans. 1, 2001, 978-984 % 5 2
2-f.-7-F A A E % (0.51 g 2.62 mmo) K (2,4-=F R &
% A )F B (1.181 mL > 7.86 mmol)f DMSO(2.5 mL) ¥ #
150°C F #% % & 12304 48 - 45 £ #% # » 150 mL EtOAc¥ B
100 mLE K X =k o £ 90 g& BIE K A20%ZE80%
4 ¥ 2 EtOAc(50 min)si 40 mL/min& BR B #7 & 1t 8 A ‘
WA 43 BN-(2,4-— F AX X T A)7-FAKXEEH-2-H
(795 mg > 2.443 mmol » & £93%) -

'H NMR (400 MHz, CDCI;3) § ppm 8.00 (1 H, s), 7.70 (1 H,
d, J=8.81 Hz), 7.29 (1 H, d, J=8.31 Hz), 7.05 (1 H, d,
J=2.77 Hz), 6.97 (1 H, dd, J=9.06, 2.77 Hz), 6.47 (1 H, d,
J=2.27 Hz), 6.43 (1 H, dd, J=8.18, 2.39 Hz), 5.22 (1 H, t,

J=5.29 Hz), 4.63 (2 H, d, J=5.54 Hz), 3.91 (3 H, s), 3.83 (3

139832.doc -238-
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H, s), 3.78 (3 H, s) -
LCMS: RT=1.91 min, MH+=326.15 -

HHEB - T-FARAS LM 2-5222-Z 47 B B
cr
o N7 NH,

AFN-(2,4-—F A A KT HA)-7-F A K b2 k-2-5(0.79 g -
2.428 mmol) £ TFA(10 mL > 130 mmol)/CH,Cl,(10 mL) % &
EmTHFI0E - ARBABTELBRAER - b i
B F I fw 48 Fo NaHCO;3 K 35 % (200 mL) » 7o &% % & B
- ADCMB R ERRAY - BHABE LA AT ¢ &%
AT 2 7-F AR 4 H-2-82,2,2-Z £ 8 B (0.70 g 2.4
mmol > & £99%) -

'"H NMR (400 MHz, DMSO-ds) & ppm 8.10 (1 H, s), 7.63 (1
H, d, J=9.07 Hz), 6.95 (1 H, dd, J=9.06, 2.77 Hz), 6.89 (1
H, d, J=2.77 Hz), 6.85 (2 H, br. 5.), 3.84 (3 H, s) »

LCMS: RT=1.04 min, MH+=176.14 -

BHC 2-B g AK-7-F f K ok ot off

N
L0
s=C=N" "N o~

MT-F R A E ¥ oK-2-82,2,2-Z £, 2 B B (578 mg » 2
mmol) ~ = Z B (335 pL > 2.400 mmol) & 1,1'- 2% 7 £ 8 o
% -2(1H)-81 (557 mg * 2.400 mmol)Z ;& & # £ 5 mL DCM
FRFE24D0F - 120 g BA BT ROE25%R T 8 & 2

139832.doc -239.
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EtOAc(25 min)# 35 mL/min¥ # /& & R /& 4% 2 2-8 & &
K .7-% G & o % 4 (84 mg > 0.387 mmol © & F 19%) «
LCMS: RT=2.49 min, MH+=218.06 -

# 8D : (R)-N-(7-F & & £ % dp-2-K)-4H-1'- £ ## 45 [ & 4 -

S 3-#EIE[2.2.2] F K]-2-4%

=N
e
o M
N4
/N o—

G F B 23F BB F kA R (R)-N-(7-F & K & % o -2-
K)-4H-1'- 8 8 8B (B o4 -5,3- 4% (2.2.2]1 F K ]-2-8 - 24120
0%y BB i A 1-4%# CHCl3 % 2 [9:1 MeOH/NH,OH](50 min)
& BB A 43 Bl 24 mg(&E £ 17%) -

'H NMR (400 MHz, CDCI;3) & ppm 9.73 (1 H, br. s.), 8.45
(1 H, s), 7.80 (1 H, d, J=9.07 Hz), 7.12 (1 H, dd, J=9.06,
2.77 Hz), 7.03 (1 H, d, J=2.52 Hz), 4.02 (1 H, d, J]=9.32
Hz), 3.90 (3 H, s), 3.67 (1 H, d, J=9.32 Hz), 3.36 (1 H, dd,
J=14.86, 1.51 Hz), 2.69-3.06 (5 H, m), 2.10-2.26 (2 H, m),
1.66-1.80 (1 H, m), 1.43-1.63 (2 H, m) -
LCMS: RT=0.835 min, MH-=338.2, MH+=340.1 -
&7 5242
(R)-N-(6-F R o g of-2-K)-4H-1'"-§ #¢ F[E #-53"-# K
[2.2.2] £ &]-2- 5%
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_._<
[ ",,/N
N

B HAN-(2,4-— FARKFR)-6-FRAZH-2-l&

Ty

~

N™ °N

H/\©\
O/

# BRI J. Chem. Soc. 1948, 1310-1313 % # 2 2-K-6-F %
of o o9k (0.51 g 2.86 mmol) R (2,4-— F & % X X )T k&
(1.29 mL » 8.57 mmol) £ DMSO(2.5 mL) ¥ £ 150C F #% &
RE30542 - B EHFEMNI50 mL EtOAc¥ B A 100 mLE %
EFRZR - 890 ge/ BIE B A20Z60% N Tk ¥
EtOAc(50 min)2A 40 mL/min& B B #7 45 1t 38 & 49 X 4% 3] N-
(2,4-=— F A A X F K )-6-F & of o ok -2-8: (848 mg > 2.74
mmol - & £96%) -

'"H NMR (400 MHz, CDCI3) & ppm 8.12 (1 H, s), 7.60 (1 H,
s), 7.59 (1 H, d, J=5.79 Hz), 7.38 (1 H, dd, J=8.56, 1.76
Hz), 7.30 (1 H, d, J=8.31 Hz), 6.46 (1 H, d, J=2.27 Hz),
6.42 (1 H, dd, J=8.18, 2.39 Hz), 5.20 (1 H, t, J=5.41 Hz),
4.62 (2 H, d, J=5.54 Hz), 3.83 (3 H, s), 3.77 (3 H, s), 2.46
(3 H,s)-

LCMS: RT=1.93 min, MH+=310.20 -

BB 6-FRAEAN D 222-ZF BB
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T "
o
N~ NH,

BFN-(2,4-— F AARXF A)-6-F k%% h-2-5(0.84 g~
2.72 mmol)4& TFA(10 mL » 130 mmol)/CH,CI,(10 mL) ¥ %
FTETHMIO 4 - ERBAF R LSRR ER - @&
4 F P fo i fo Na,CO3Kk 5 % (200 mL) » ER L B 8 &
B - ADCMKEXERR A - $AHRE S MIEIE
B B A AT T HIBUAIFEO6-F Ao ¥ Hh-2-82,2,2-= &
Z & (640 mg > 2.343 mmol » & % 86%) - ’

'"H NMR (400 MHz, DMSO-dg) 8 ppm 8.24 (1 H, s), 7.55 (1
H, s), 7.34-7.45 (2 H, m), 6.82 (2 H, s), 2.41 (3 H, s) *
LCMS: RT=1.07 min > MH+=160.12 -

$HC 2- B R A6 F K ofE A
N\
L
S=C=N" N

¥ 6-F A ob o ok -2-B% 2,2,2-Z A L B B (546 mg > 2
mmol) ~ = Z B (243 mg > 2.400 mmol) & 1,1'- % % A& &
oz -2(1H)-#& (557 mg » 2.40 mmol)Z 2 & # £ 5 mL DCM#
¥ H4 L o X120 g BEEF BOIE25% PN T K X
EtOAc(25 min)A 35 mL/minZ £ 3 # R B X 4F 2 2- % 5 &
A -6-F & ok 2 # (153 mg > 0.760 mmol » & % 38%) -
LCMS: RT=2.59 min, MH+=202.04 -

# D - (R)-N-(6- F R of o ofp -2- K )-4H-1"- £ #¢ 3 [ & o4 -

139832.doc -242 -
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5,3-#3F[2.2.2] FA4E]-2-5
—N
N
o~ N
l .,,//N
N

BREB235 BBZ F k4 A (R)-N-(6-F % oF o2 9k -2- % )-

4H-1'-R M E [B o2 -53-# B [2.2.2]F K ]-2-8% - 120 gay
BB g B A 1% % 4%% CHCl3 ¥ 2 [9:1 MeOH/NH,OH](50 min)
ZER M T B 46 mg(E % 19%) -

® '"H NMR (400 MHz, CDCI;) & ppm 9.75 (1 H, br. s.), 8.57
(1 H,s), 7.71 (1 H, s), 7.60 (1 H, d, J=8.56 Hz), 7.42 (1 H,
dd, J=8.44, 1.89 Hz), 4.01 (1 H, d, J=9.57 Hz), 3.68 (1 H,
d, J=9.32 Hz), 3.38 (1 H, dd, J=14.86, 1.01 Hz), 2.73-3.08
(5 H, m), 2.50 (3 H, s), 2.16-2.26 (1 H, m), 2.14 (1 H, br.
s.), 1.67-1.79 (1 H, m), 1.45-1.65 (2 H, m) -
LCMS: RT=0.838 min, MH-=322.2, MH+=324.2 »

® B #/243

(R)-N-(7- F K of o ot -2-£)-4H-1'- 5 4% [ o&-5,3'- & 5F
[2.2.2] F 4£]-2- 5%

A N-(2,4-— FPHAREFR)-7-FR oo ot 2%

139832.doc -243 -
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4 4R 35 J. Chem. Soc. 1948 1310-1313# # 2 2-&-7-F &
o o o (0.51 g 2.86 mmol) R (2,4-= F A & X X )T &
(1.29 mL > 8.57 mmol)4 DMSO(2.5 mL) ¥ £ 150C TF #& &
EIE305 48 - 45 H # 2150 mL EtOAc¥ B A 100 mL & &
M B Z Rk o £ 090 gE BEH A20%ZE80% N TR T X
EtOAc(50 min)X 40 mL/min%& 5% B #7 &1t 42 & 4 2 4% 2] N-
(2,4-— F G A K F % )-7-F & o % H-2-5 (860 mg > 2.78
mmol * & £ 97%) -

'H NMR (400 MHz, CDCI;) & ppm 8.08 (1 H, s), 7.70 (1 H,
d, J=8.31 Hz), 7.49 (1 H, s), 7.30 (1 H, d, J=8.06 Hz), 7.17
(1 H, dd, J=8.31, 2.01 Hz), 6.47 (1 H, d, J=2.52 Hz), 6.42
(1 H, dd, J=8.31, 2.52 Hz), 5.23 (1 H, t, J=5.16 Hz), 4.63
(2 H, d, J=5.79 Hz), 3.83 (3 H, s), 3.78 (3 H, s), 2.48 (3 H,
s) e

LCMS: RT=1.93 min, MH+=310.20 -

S HEB - F Kok B2 B2,22-Z AL B
JO ST
N” “NH,

BN-(2,4-—F AR KX F A)T7-F Aog%h-2-8(0.85 g~
2.75 mmol)4 TFA(10 mL » 130 mmol)/CH,C1,(10 mL) ¥ %

TR TH#HIONE - ERBABTELBREE - R EXK

139832.doc -244 -
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¥ F A Ao 48 Fo NaHCO; K i #% (200 mL) » B 4% o4 &% # &
L EEA - ADCMME XRLAOH - BAH AR
R R B AEAETHBERAFET-F & ok oh-2-52,2,2-
Z #H LB 8B (640 mg > 2.34 mmol > E %2 85%) -

sl g

"H NMR (400 MHz, DMSO-ds) & ppm 8.20 (1 H, s), 7.64 (1
H, d, J=8.31 Hz), 7.28 (1 H, s), 7.15 (1 H, dd, J=8.31, 1.76
Hz), 6.89 (2 H, s), 2.42 (3 H, s) -

LCMS: RT=1.07 min, MH+=160.12 »

BHC 2- B A R-6-F R of ot opf

N
N
o
S=C=N N

A T-F K vk o2 o -2-882,2,2-= & T Bk B (546 mg - 2
mmol)(78263-058-01) + = Z & (243 mg » 2.40 mmol)& 1,1'-
BRFx A Bt otb o -2(1H)-871 (557 mg > 2.40 mmo.l)Zié%é\#J/E
S mL DCM¥ ## 2. 8 o 20120 g& BE 4 A 0F 25%m 2,
B F 2 EtOAc(25 min)ii 35 mL/min# 3 & 8 K & 1L 2 ® 2-
£ RA-7-F & o % % (185 mg v 0.919 mmol - i %
46%) o
LCMS: RT=2.58 min, MH+=202.04 -

Z BED - (R)-N-(7-F R of ot ot -2- £ )-4H-1'- & & I [ E g -
5.3-BE[222]F &]-2-%

=N
.. _N
In /"

139832.doc - 245 -
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B E 235 BB2 F kA AR (R)-N-(7-F % 7% % % -2-K)-
ATI-1'- 6 %% $8 [*% ok -5,3'-48 3B [2.2.2] F B 1-2-8 2120 g®
BE A 1%%3%» CHCl; ¢ 2 [9:1 MeOH/NH,OHJ(50 min)
5 BB W45 222 mg(&E F£7%) -

'H NMR (400 MHz, CDCI;) & ppm 9.80 (1 H, br. s.), 8.53
(1 H, s), 7.81 (1 H, d, J=8.31 Hz), 7.50 (1 H, s), 7.31 (1 H,
dd, J=8.56, 1.76 Hz), 4.01 (1 H, d, J=9.57 Hz), 3.66 (1 H,
d, J=9.32 Hz), 3.36 (1 H, d, J=14.86 Hz), 2.70-3.04 (5 H

b

m), 2.50 (3 H, s), 2.15-2.24 (1 H, m), 2.13 (1 H, br. s.),
1.66-1.79 (1 H, m), 1.44-1.63 (2 H, m) -
LCMS: RT=8.67 min, MH-=322.6, MH+=324.1 -
& /244
(R)-N-(6-(ut %-3-£)#g-4-£)-4H-1"- G # F[ % #4-53"-%
E[2.2.2] FH]-2-5%

N=\
HNN Y

O
.. N
InS 7\

S EEAC 6-(nt®-3-K) H R-4- &

N.—_.—\
AN\ N

7 N\

-

4% 6- f, % o -4- 82 (0.324 g 2.5 mmol) ~ =t ¥ -3- K B EE

(0.384 g 3.13 mmol) ~ Na,CO;(0.795 g~ 7. 50 mmol) &R #

139832.doc - 246 -
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(=K A M)A 142 (11)(0.035 g » 0.050 mmol)z & 4 4 & i
DME/EtOH/ K Z R EH P - BALMAMESRGT A
125C T Ao #2004 B B % - BB B # (10-60%7 & & &
X LB LB MEAS5-25% 9:1F B B Ab4E-0 8 L a4
CRBENUFTEEIREEBEBKZ6-(Hog-3-K)F o -4-5
(0.17 g » 0.987 mmol + & % 40%) - LCMS R.T.=0.31 ;
[M+H]"=173.11 »

B HB 4-E G FRE-C- (ot w-3- K)ot

S\ N=\
NN A
7 N\

£ EBTF 1,15 % A B o -2(1H)-81(0.682 g » 2.94
mmol)# = F FIR/NN-— F A Fa@m ¥ 25K ¥ % Av6-(o
3R ) - “4-%(0.337 g 1.957 mmol) » £ 60°C F jo #

REeMIB B - LC/MSE T EAMEALER - BwBRSB

}

1Y

H(l-40% B LB - TR )G ILER G R S W INIF 5 2 1 &
MK Z4- R R HK-6-F AKX FEw(0.12 g5 0.56 mmol » 2
% 28.6%) -

FHEC  (R)-N-(6-(ot % -3-£) & % -4- £)-4H-1"- § 34 £ [ @

53R F[2.2.2] F 4 ]-2- B

=
HN \/

[H / \N

139832.doc -247 -
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@ AN,N-— F & F 86 B (20 mL)¥ 2 (S)-3-( & F X )R
wr -3-FL — B8 & 8 (0.13 g 0.560 mmol) ¥ & Az Cs,CO; (0.46
g 1.4 mmol)R 4-8 # £ & -6-(b =€ -3- £)Fw(0.12 g 0.56
mmol) - &£ £ FHHF B F R3304 - BMEHSANN-= X
B A 4= % 8 (0.26 mL > 1.7 mmol)> B £ TR FTHHF T
A 18/ 0% - BE RSO BLERBEMH(0-10%[9:17F &
A bdx]-C B LB )RILRIF R ZEREEEMKZ(S)-N-
(5-F o5 -2-4)-4H-1"-R 2 R [B4-53"-% 4 3% [2.2.2] % K 1-
- % (0.182 g > 0.613 mmol » & % 35%) « 'H NMR (400
MHz, MeOD) & ppm 9.13-9.21 (1 H, m), 8.82 (1 H, d), 8.63
(1 H, dd), 8.44 (1 H, dt), 7.56 (1 H, dd), 7.31 (1 H, s), 4.06
(1 H, d), 3.76 (1 H, d), 3.20-3.28 (1 H, m), 3.08-3.16 (1 H,
m), 2.72-3.01 (4 H, m), 2.00-2.24 (2 H, m), 1.52-1.83 (3 H,
m) - LCMS R.T.=0.72 ; [M+H]"=337.2 -

7245
(R)-N-(2'-F £ R -4,5"-4f & og-6-K)-4H-1'- T 7 F [ % £ -

53-# 3% [2.2.2]F K]-2-%&

HN N=\N

Y/
LnS " "
~

B HEA - F AR5 ER-6-

139832.doc -248 -
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N:\
AN\ N

7 N\

N=<O_

#H6-F “E =2 -4-8 (0.35 g 2.70 mmol) ~ 2-F f K& & ox -5-
% B 8 (0.520 g > 3.38 mmol) - Na,CO;(0.859 g + 8.11
mmol) & % (= X & B )& 1t 42 (I1)(0.038 g 0.054 mmol) &
# 7 DME/EtOH/K (15:2:3 mL)Z iR & 4 ¥ - 352 & % & &
BAE AR T EI25CTF m #2045 48 B B 4 - BB R #H(0-
5% 9:1F 8 ¢ SQLAME-C B LB )AL R AN INITE R
8 & B 8 KR X 6-(b g -3-4% )% o -4- (0.28 g » 1.378
mmol > Z& % 51%) - LCMS R.T.=0.53 ; [M+H]*'=204.11 -

BHB G- B ARK2-F KA oo

S\ N=\
NN AN

7 N\

o~

& F & T @ 1,150 % & % o og -2(1H)-89 (0.832 g » 3.58
mmol)#* = L FHR/NN-Z FRAFEHBBE P LI ERY H w2-7F
A A -4,5"- 5 oF 7% -6-8 (0.56 g » 2.76 mmol) + £ 60°C F fo 2
BERSHISIE - LCMSETMEAME L L E - &1
B R ¥ (0-40% T 8

£

BE-LR )AL FER E LA NEF 5 2
B e d Kz 4- &

z
BiRLA -6-F & K oF o (0.1 g v 0.408
mmol > & £15%)« LCMS R.T.=2.29 ; [M+H]'=246.03 -

139832.doc -249.
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#HC : (R)-N-(2'- F A K-4,5- 5 & %-6-K)-4H-1"- £ 7% 5
[ ot-53"- % F[2.2.2] # JE]-2- B

G ANN-— F & ¥ & B (20 mL) ¥ 2 (S)-3-( X 7 & )%
v -3 — # & B (0.093 g 0.41 mmol) ¥ # v Cs,C0O3(0.33
g 1 mmol)& 6-8 B fLA-2'-F {4 & -4,5-8 & = (0.1 g
0.41 mmol) - £ E B FTHH B F R3304 - &S WNN-
—E A AR =B (0.19 mL 1.2 mmol)B £ £ & T ¥
B AMIS) - RmARAMABBYBEMNG-25%[9:1F
B RAtsE]-T BB FE ERE AN A
(R)-N-(2'- F & & -4,5'-% % % -6- % )-4H-1'- & 5 &[5 % -
5.3'-4 38 [2.2.2] ¥ % ]-2- % (0.072 g 0.188 mmol > & ¥
46%) - '"H NMR (400 MHz, MeOD) & ppm 9.19 (2 H, s),
8.80 (1 H, d), 7.24 (1 H, br. s.), 4.00-4.09 (4 H, m), 3.76 (1
H, d), 3.23 (1 H, s), 3.08-3.15 (1 H, m), 2.72-3.04 (4 H, m),
1.97-2.22 (2 H, m), 1.38-1.85 (3 H, m) - R.T.=1.22 ;
[M+H]"=368.22 -

B #1246

(R)-N-(6-(nt %-4-R)Fog-4-£)-4H-1'- L 7 F[E #-53"- %

E[2.2.2] FA]-2- B

139832.doc -250-
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N=—=
HN N
%? { N/
ANAZ 7\
—N
ZHA (R R) H k-
N—
HoN \ /N
7 N\
—N
;i%’6 .-‘ﬂ/( -4- B;(O 324 g 2.5 mmOI)‘ “l:t 4- %gﬂﬂgﬁfi

(0.384 g > 3.13 mmol) - Na,CO;(0.795 g’ 7.50 mmol) & #
(= X X 8 ) A 1t 42 (I1)(0.035 g » 0.050 mmol) & ;% »
DME/EtOH/# (15:2:3 mL)Z 3% & 4 %  # i & # & £k &
Bk T AEI25C T fw #2095 48 BB &% - B B B # (5-
25%[9:1F 82 © & A AL 4x]- T B LB )4 ib B 2 My 142 5] 2
Xéa &t B BKZO6-(uw-3-54)% & -4-%(0.15 g 0.871
mmol » & #35%) - LCMS R.T.=0.30 ; [M+H]*=173.11 »
@ SHEB 4 AGRRC(hRA-R) B
ey
7 N\
—N
£ ERTF & LU-5 % A 8 ok -2(1H)-8 (0.601 g » 2.59
HINN-— F R FPEBETZERY S w6-(un

,,;_ —Eﬂ

-8 (0.297 g+ 1.725 mmol) » £ 60°C F Aa #
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BmERAMIS )  c LCMSRTHMEAMEAEE - &Y

BB A (0-40% LB LE-TR)BILARKERSH RIITFE 2

Ve 6, B B2 0k 2 4-B Bh RKA -6-(t e -4-4 ) F R (0.055 g

0.257 mmol » & % 15%) « LCMS R.T.=1.46 ; [M+H]"=215.09 -

# BEC . (R)-N-(6-(%t %-4-£) Fo-4-£)-4H-1"- & # & [ %
of -5, 3'-#FE[2.2.2] F A ]-2- B

N=\
"N\

O\
AT A

—N

G ANN-=— ¥ £ ¥ & i (15 mL)¥ 2 (S)-3-(F A& F & )R
wr -3-8% — B B B (0.059 g 0 0.257 mmol) ¥ & v Cs,CO3
(0.209 g 0.642 mmol) & 4- & & £ A -6-(t = -4- % )& &
(0.055 g »'0.257 mmol) > £ & FHHF B FR305 4 - 4
4?5%\‘\7’JUN,N'-:_-§- B A i = % 8 (0.12 mL » 0.77 mmol) >
BAE S THERLRALHIS)IG - RERLSMHABLEYFE
B ¥ (0-10%[9:1 F &8 : S A b4x]-T 8 L 85 )& b X 47 2] 2
2 & Bk 2 (R)-N-(6-(th %2 -4-% )& & -4- 4 )-4H-1"- R # &
[ ok -5,3"- 42 32 [2.2.2] ¥ % ]-2-# (0.014 g~ 0.04 mmol > &
#%16%) - 'H NMR (400 MHz, MeOD) 8 ppm 8.85 (1 H, d),
8.67 (2 H, dd), 8.04 (2 H, dd), 7.34 (1 H, br. s.), 4.06 (1 H,
d), 3.76 (1 H, d), 3.23 (1 H, d), 3.10 (1 H, d), 2.70-2.99 (4
H, m), 2.01-2.22 (2 H, m), 1.53-1.86 (3 H, m) - LCMS

R.T.=0.42 ; [M+H]*=337.14 -

139832.doc -252 -
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F 7247
(R)-6-(4H-1'- £ 48 $F[F ok -5,3"-# F[2.2.2] £ 45]-2- R %
£)-2- 7 K »f‘f\éé‘l‘

A

/CN

Y
N I\
NF CN
@A R P20 mL) ¥ 268 £-2-F A% &b a5 (0.41 g

3.08 mmol) ¥ & Ao 1,1'- 5 % & % o = -2(1H)- &9 (0.75 g -
3.23 mmol) - ZA40CFHHERE3INF « AR BEE T8 o
% & # (Biotage : 25-100% 2 & Z &5 /2 %2 )éh b 48 & % 1L 4
BlO-R B R A-2-F AMA BB (052 g 2.97 mmol » & %
96%) - 'H NMR (500 MHz, DMSO-D6) & ppm 8.36 (d,
J=8.24 Hz, 1 H), 7.39 (d, J=8.24 Hz, 1 H), 2.65 (s, 3 H)
MS (LC/MS) R.T.=2.09 ; [M+H]"=176.0 -
HBEB C(R)-6-(4H-1"- f ## 4 [ & o4 -5,3"-# £ [2.2.2] # 42 ]-
2- R R)-2-F R K db g

\_/
A

CN

139832.doc -253 -
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£ EE T @NnNN-= F & F & % (20 mL)¥ 2 6-F & &
R -2-F A A E B (0.25 g0 1.43 mmol) ¥ & Av = T & (0.5
mL 5 3.666 mmol) & 3-(Bk % F # )Rx-3-8 — B 8 % (0.33
g+ 1.46 mmol) - £T0CFH#H R B2/ 8 ° L4 R E
S A& A% YR o & B # (Biotage : 85% CHCly v 14%
MeOH » 1% NH,OH)&, b 48 Bk - B 4% A NN-— F & 7 &8 &
(20 mL)&AN,N'-= 2 & & 5 1t = & B (0.67 mL > 4.28 mmol)
EE AN  mMHERKBEIOCEH2NH - AHREEER
BA AT PEZE NG R EH - & F # (Biotage 85%
CHCl; » 14% MeOH » 1% NH,OH)4 it i & # A 4% %] £ &
& % K B Z (R)-6-(4H-1"- £ % 38 [& =% -5,3'-4 K [2.2.2] ¥
b 1-2- & BE A& )-2-F & % &% B (0.09 g 0.3 mmol > & %
21%) - '"H NMR (500 MHz, DMSO-D6) & ppm 9.11 (s, 1 H),
7.87 (d, J=7.93 Hz, 2 H), 6.69 (s, 1 H), 3.89 (d, J=10.38
Hz, 2 H), 3.63 (d, J=10.38 Hz, 3 H), 3.00 (s, 5 H), 2.72-
2.80 (m, 4 H), 2.64-2.69 (m, 5 H), 2.60 (s, 7 H), 2.00 (d,
J=2.14 Hz, 3 H), 1.91 (s, 1 H), 1.87 (s, 2 H), 1.58 (s, 5 H),
1.42-1.50 (m, 2 H) » MS (LC/MS) R.T.=0.48 ; [M+H]"=298.13 -

& #/248
(R)-6-(4H-1'-F #¢ $F[E o-53-# K [2.2.2] F A ]-2- £ %
£A)-2,4-— FR AR

O’< \_/ CN
AT

139832.doc -254 -
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MR =R FRQO ML) 2 6- & -24--
(0.14 g+ 0.95 mmol) ¥ i 4o 1,1'- 4% % & W o = -2(1H)- 89
(0.23 g 0.1 mmol) » £ 40C F # # K &3/ 85 o

xS

5 R
E2EREB - 8 # (Biotage : 25-100% 2 8 ¢ & /2, & ¥t ) &k 16 4m
EH AT E6-E 5 R A-24-2F & & B (0.15 g 0.79
mmol > # % 83%) - 'H NMR (500 MHz, DMSO-D6) & ppm
7.37 (s, 1 H), 2.63 (s, 3 H) - MS (LC/MS) R.T.=2.40 ;
[M+H]"=190 -

# 8B © (R)-6-(4H-1'- £ # $Z[ =& w-5,3-BFE[2.22]F 4]-

2- B R)-2,4-= F R 3} dp gt

HN—Q CN
o—\( N Z
[fjw

&iiﬁ'F@%N,N-ﬁ-?%?aﬁﬂg(zo mL) ¥ 2 6- & 5% £
A-2,4-— F AN 8 B (009 g 0.48 mmol) ¥ F v = 7 B
(0.17 mL > 1.19 mmol) & 3-(Bx & ¥ £ )o@ oz -3- A ]
(0.11 g~ 0.49 mmol) « £70CFHH R B2 B - A5 R &
EERBAAET T EHE o & & #t (Biotage : 85% CHCl; »

14% MeOH 1% NH,OH)# 1t 31 8% - % ANN-— ¥ & ¢

139832.doc -255 -
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8 A& (20 mL)R N,N'-= & & & % 1t = % % (0.22 mL » 1.43
mmol)& I A 4 - B REET0OCE &2/ 8F - SR EE
rE A A AT P EE ARG EEAEY - &E H (Biotage :
85% CHCl; » 14% MeOH » 1% NH,OH)#: it 42 & 41 2L 4% %]
2468 RKZ(R)-6-(4H-1"-R 52 B[R4 -53"-% 3% [2.2.2]
xgr]-2-4 B A)-2,4-= F X A & #(0.10 g 0.32 mmol >
# % 66%) - '"HNMR (500 MHz, DMSO-D6) 8 ppm 9.08 (s, 1
H), 6.60 (s, 1 H), 3.88 (d, J=10.38 Hz, 1 H), 3.61 (d,
J=10.38 Hz, 1 H), 2.98 (s, 2 H), 2.70-2.79 (m, 2 H), 2.63-
2.69 (m, 2 H), 2.55-2.60 (m, 4 H), 2.31-2.39 (m, 4 H), 1.99
(s, 1 H), 1.89 (s, 1 H), 1.54-1.62 (m, 2 H), 1.41-1.49 (m, 1
H) - MS (LC/MS) R.T.=0.78 ; [M+H]"=312.1 -
& /249
(R)-N-(6- K Kot £-3-RK)-4H-1"-F 7t sF[F #-53"- %K
[2.2.2] FHK]-2- %

HEF23F EB2F AL RI-EHAA-6-RKEE % o K
120 g BB B 7 A 0% 25% % 2 % ¥ 2 EtOAc(25 min) 3X 35

139832.doc - 256 -
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mL/min& B8 B #7 4% 2/ 420 mg(& % 49%) -

LCMS: RT=2.17 min » MH+=214.06 -

ZHEB (R)-N-(6- K £ & f-3-K)-4H-1"- § ## £ [ -5 3"
RE[2.2.2]F &]-2-5#

HN—\
o~ N-N
l ",,/N
N

BEFI23F5 BMBZ F k4 A& (R)-N-(6-% £ =% 5 -3-4 )-4H-

CRARE[RA-S3-EE222]F K]-2-8 - R 160 g B
KB A 1-4%% CHCl3 ¥ 2 [9:1 MeOH/NH,OH](50 min) X 40
mL/min& B8 & # 4% 2/ 67 mg (R)-N-(6-% 3K % -3-%)-4H-
U'-R A8 (B ok-53"-4E[2.2.2]F K )-2-5 (& £ 17%) »
'"H NMR (400 MHz, CDCl;) & ppm 9.61 (1 H, br. s.), 7.95-
7.99 (2 H, m), 7.74 (1 H, d, J=9.32 Hz), 7.39-7.52 (3 H, m),
7.22 (1 H, partial d), 3.97 (1 H, d, J=9.32 Hz), 3.64 (1 H, d,
J=9.32 Hz), 3.37 (1 H, dd, J=14.73, 1.38 Hz), 2.69-3.06 (5
H, m), 2.16-2.26 (1 H, m), 2.14 (1 H, br. 5.), 1.66-1.79 (1
H, m), 1.45-1.60 (2 H, m) -
"H NMR (400 MHz, MeOD) & ppm 7.87-8.02 (3 H, m), 7.44-
7.55 (3 H, m), 7.13-7.29 (1 H, m), 4.05 (1 H, d, J=9.82 Hz),
3.74 (1 H, d, J=10.07 Hz), 3.17 (2 H, dd, J=49.35, 14.60
Hz), 2.73-3.04 (4 H, m), 2.16 (2 H, br. s.), 1.55-1.85 (3 H,
m) °

LCMS: RT=0.82 min, MH-=334.2, MH+=336.2 -

139832.doc -257-
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#F#/250
(R)-N-(5S-(F R G K)ot f-2-K)-4H-1"- f 5[ F L -5,3- %
HF[2.2.2] ¥ &]-2-k

N=—
Naval
AT

HEEA S (FPRGR)WF-2-%&
N=\ /
HoN S

G 5-38 ok -2-B (2 g 11.49 mmol) W N,N-=— F X F 88 #&
(20 mLY¥ Z 5 & ¥ & Av F AR B4 (1.611 g > 22.99 mmol) -
R A A £100CTF £ & AT fo 18/ B LR 4 - A

EERALEMARA_RTHRERLAYN - BEHZAHRE
R B AN LK B BB o BB R M (0-10% 9:1F
B2 AAlL&E-LBUE)AILREDUNIFEEIRERRK
2z 6-(k vz -3- % )% ® -4- 8% (0.15 g » 0.871 mmol » & %
35%) « LCMS R.T.=0.91 ; [M+H]"=141.89 -

S B 2-Em A RS- (FPRGR)®L %

SRN@S\
-

£ E BT e, 1'-5 % & 5ok -2(1H)-89(1.069 g 4.60
mmol)%;ﬁ,?%ﬁ?z%:ﬁq’%ﬁa&(? OB ) ok -2- Bk
(0.50 g 3.54 mmol) ~ £ £ & F#H # K & 18/ 8 - LC/MS

139832.doc -258 -

(e}

wh



1431007

B & AMEAEE - BR BB (0-40%C B 2 & -2

HI)EICRBEER S UNF R 2R 665k 22-2 85 5 £-5-

(F A5 A)w%(0.545 g> 0.257 mmol - A % 84%) - LCMS

R.T.=2.65; [M+H]"=184.02 -

HHC (R)-N-(5-(FPRGR)atop-2-£)-4H-1'- § 2 $8[ &
ok -5,3"-EIE[2.2 2] F 42 ]-2- 1%

N=—
el
[@///N

@
@A NN-=— F & F &8 8 (15 mL)¥ 2 (S)-3-(B £ F £ )8
% -3- 8 — B #% B (0.375 g : 1.637 mmol) ¥ &K o
Cs2C0O;3(1.333 g+ 4.09 mmol) R 2-B & LA -5-(F £ o4 £ )t
%(0.3 g 1.637 mmol) e £ ¥ B FTH LB ER30548 « &
BAMNN-— 2 &8 A5 =% 8 (0.765 mL > 4.9 mmol) »
BAEETRTHRABERANISIG - RBROM ALY R
® B#(5-25% 9:1F 8F © R AL 4R-T Bk L 85 )4h1b X 42 %) 2

REBEBAKZ(R)-N-(5-(F A A)wbx-2-£)-4H-1-5 2%
B[Rk -53-4%([2.2.2]F%]1-2-8(0.014 g 0.04 mmol
A £16%) > M.P. 155-60C - 'H NMR (400 MHz, MeOD) §
ppm 8.13 (1 H, d), 8.06 (1 H, s), 3.96 (1 H, d), 3.66 (I H,
d), 3.20 (1 H, d), 3.08 (1 H, d), 2.87-2.96 (2 H, m), 2.72-
2.82 (2 H, m), 2.52 (3 H, s), 2.00-2.19 (2 H, m), 1.51-1.81
(3 H, m) - LCMS R.T.=1.01 ; [M+H]"=306.12 -

FH251
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(R)-N-(5,6-= fl b #-2-K)-4H-1"- A 3¢ [ € 4-53-# F

[2.2.2] £ A ]-2- 5

[H—{ Cl

S HEA : N-(5,6-= f o & -2-£) 4 /i 8 B

H .
|\
o N
= Cl
Cl

& 4o J. Org. Chem 2005, 70, 1771 % A 4 Ay X N-(6- £ it
wr -2- 4 )45 % 86 B (1.02 g 4.80 mmol)# A4 (25 mL)¥ =
Hk P A Al-f s ew-2,5-=8(0.62 g 4.67 mmol)> B
RO MAERBSFTERINF  BEAAHEERBR - &
AP RBRBERAS Y LA EEMDMF(LS mL)¥ - & &
J2480 mg 1-f 9B 0% -2,5- =8 B &£ & P £95-100CF Ao |
BIFEAAERBR MABANEEER AAEFTHBRERH
AR ARMAKB LB LEZR>E -  ALBLE A XK
Ardmk o BRBRKAKAHGZAMBE  LHRBHEIKREL
AAEZ V%% - TLCOUO%Z 8 L Es/THR)E T ARI0.6R A
#m o MARf 04R02EA A &R/ eys - M H & %X5-10%
L8 CE/C % P 2 Biotage » # & Rf 0.6 8 # 24 45 2] 790
mg(66%) & & B B N-(5,6- = R x-2-% )4 X @ % - 'H

NMR (500 MHz, CDCI;) & ppm 8.17 (s, 1 H), 7.96 (s, 1 H),

139832.doc - 260 -
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7.72 (s, 1 H), 1.31 (s, 10 H) - MS (LC/MS) R.T.=1.85 ;
[M+H]*=248.8 -

FHEB L 5,6-= f w RF-2- B

H,N N
N
Z e

Cl

A N-(5,6- = & ot =2 -2- K )4 X # B (790 mg + 3.20
mmol) ~ 37% & & (1.25 mL) ~ 5 (1.25 mL)&EtOH(j mL)Z
b M A s P £ 85-90°C F ho #4885 - LCMSE 7 % 5
XEBILEBHEY - AHFRBEETR  BABRERDH U
HEaRHDBE MABBELSRBI Y RAHS KRBT P
RHEBENKBERBLBELBEZHYE - Y8 EE  BEXA
LB LBk BEARA BARABREBROHGZEBRKE &
MgSO, 30 #% » BR A A # U BB - Y a2
20%Z 8 LB /T 4 ¥ 2 Biotage¥ & » W £ X B @mpy - H
FEOEBMMKZS5,6-— R ww-2-5(0.49 g 2.98 mmol >
93%) - '"H NMR (500 MHz, CDCl;) § ppm 7.44 (d, J=8.55
Hz, 1 H), 6.36 (d, J=8.24 Hz, 1 H), 4.58 (s, 2 H) - MS
(LC/MS) R.T.=1.28 ; [M+H]"'=164.8 -

PHEC 56-=f-2-Bag AR wng

Nl\
N
/CI

Cl

139832.doc -261 -
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G RN = f P (25 mL)P 2 5,6-— £ b -2-8(0.47 g
2.88 mmol) ¥ # Ao 1,1'-8% # & B o = -2(1H)- 83 (0.68 g °
2.94 mmol) s Z40CTHHRE3 I MR AFEE R °
1% /& # (Biotage : 25-100% L 8 L &5 /T k)ék b B A 47
22 A EH Rk 223-ZR-6-% 5 R AR (048 g 2.34
mmol » # %81%) - '"H NMR (500 MHz, DMSO-D6) & ppm
8.26 (d, J=8.55 Hz, 1 H), 7.47 (d, J=8.24 Hz, 1 H) ° MS
(LC/MS) R.T.=2.83 ; [M+H]"=204.8 -

% BED : (R)-N-(5,6- = £ ot o€ -2- £ )-4H-1'- £ # £ [ 8 & -

5,3-#3F[2.2.2] F L]-2-5%

/CI

[Nﬂjo* o

£ EB FTEOANN-—F 4 788K Q0 mL)¥ 22,3-= & -
6- 8 & & & wt 9% (0.47 g 2.29 mmol) ¥ & v = T B (0.8
mL > 5.7 mmol) R3-(Bc % F £ )R-x-3-82 — B 8 8 (0.54 g~
234 mmol) e £T0OCTFTHHYERE2IH > AHEZEERLL R
e b i u= o 4 B M (Biotage © 85% CHCl; » 14% MeOH > 1%
NH,OH)%: it #2 B - Ba 4% A NN-=— 7 & ¥ & % (20 mL) &
NN-—E & A s 4t = % B (1.07 mL - 6.88 mmol) & & &
Moo B RBEETOCEH 2 G - AP RBEERLELR
7 b g oo 4% & #r (Biotage : 85% CHCl; » 14% MeOH > 1%
NH,OH)# it s £ A 3 3] 2 @ & % K K 2 (R)-N-(5,6-=

o oz -2- 54 )-4H-1"- R B[R -53-# K [2.2.2]F R ]-2-&
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(0.36 g 1.08 mmol > & % 47%) - 'H NMR (500 MHz,
DMSO-D6) & ppm 8.31 (d, J=1.22 Hz, 1 H), 7.84 (s, 1 H),
6.80 (s, 1 H), 3.85 (d, J=10.07 Hz, 1 H), 3.57 (d, J=10.38
Hz, 2 H), 2.98 (s, 3 H), 2.69-2.78 (m, 3 H), 2.65 (t, J=7.78
Hz, 3 H), 2.00 (s, 2 H), 1.86 (s, 2 H), 1.58 (dd, J=7.438,
2.90 Hz, 2 H), 1.56 (s, 1 H), 1.41-1.49 (m, 2 H) - MS
(LC/MS) R.T.=0.81; [M+H]*=327.1 -
5252
(R)-N-(4,5- = R ot 9g-2-K)-4H-1'- £ # 32 [ & ok -5,3"- 4

[2.2.2] # R ]-2-5

@7 = PR (25 mL) ¥ 2 4,5- = ok ok -2-5 (0.25 g -
1.53 mmol) % # Ao 1,1'-5 % & % % & -2(1H)-# (0.36 g -
1.56 mmol) - &40°C"F#’%#}iﬁé3d\53r ' PR A E TR o
& B # (Biotage : AW
UBEHZREHRKKZIS-ZR-2-BH 4 %2 (0.26 g >

1.27 mmol » Z £83%)- A HMABRAN T —FH B+ .

25-100% . B2 T B /2. % )th b4 4
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# ZEB ¢ (R)-N-(4,5- = fl % & -2- K )-4H-1'- f # [ & 4 -
534 IE[2.2.2] F A ]-2- B

HN—GQ
=2 /

N

[N '/

A E B FRAMANN-— F & F 8 520 mL)¥ 24,5-= -
2-F & 5 & w2 (0.25 g+ 1.22 mmol) ¥ & hv = T A& (0.43
mL > 3.05 mmol) B (S)-3-(Bx A& ¥ A )i -3-88 — 2 # B
(0.29 g+ 1.24 mmol) » £70C F# # R B2/ 8 - A4 R &
2B B A% EE - & B M (Biotage : 85% CHCI; >
14% MeOH » 1% NH,OH)#: it ik - BE#% ANN-— F X F
& B (20 mL)ANN'-— £ & % # 16 = % & (0.57 mL > 3.66
mmo)EE A4 - MBREETOCRF2NE - A7 REZE
TEBAREKE NS MAY - & & H (Biotage : 85% CHCI; >
14% MeOH > 1% NH,OH)# itfa &2 X 4F 2 2 8 & & KK
2 (R)-N-(4,5-= . = -2- 4 )-4H-1"- R 3¢ 48 [*B =4 -5,3"- & K
[2.2.2] % % 1-2- % (0.09 g » 0.27 mmol » & F 22%) - '"H
NMR (500 MHz, DMSO-D6) & ppm 8.81 (s, 1 H), 8.32 (d,
J=6.10 Hz, 1 H), 7.03 (s, 1 H), 3.83 (d, J=9.46 Hz, 1 H), 3.57
(d, J=9.77 Hz, 1 H), 2.98 (s, 2 H), 2.71-2.79 (m, 2 H), 2.65 (t,
J=7.78 Hz, 2 H), 1.99 (s, 1 H), 1.86 (s, 1 H), 1.53-1.61 (m, 2
H), 1.41-1.49 (m, 1 H) - MS (LC/MS) R.T.=0.78 ; [M+H]"=327.0

& 4253

139832.doc -264 -



1431007

(R)-N-(5-f-4- PR og-2-R)-4H-1'- £ 78 $5[F o4 -5,3"- 2
H[2.2.2] FH]-2-%

@A & F k(25 mL) ¥ 2 5-#-4-F H ob o2 -2-8: (0.41 g -
2.88 mmol) ¥ & Ao 1,1'-5% # & 5 o % -2(1H)-81 (0.70 g » 3.0
mmol) « £40C T HH R B3 /8F -« A4 R EE T B « &8
#r (Biotage © 25-100% Z & Z &5 /2 # )4h 1k 48 52 2 49 1L 3 3
5-R-2-EH A A -4-F A w2 (045 g5 2.44 mmol E %
85%) - 'H NMR (500 MHz, DMSO-D6) & ppm 8.45 (s, 1 H),

@ 47(s,1H),237(s,3 H). LC/MS RT=2.79 ; [M+H]*=184.9 -
LB (R)-N-(5-f-4- PR At g-2-RL)-4H-1'- £ 3 $F[ oF otk -
S.3-BE[222]F K]-2-

EEBRTEHANN-Z F R P &8KEQRO mL)¥ 25-£-2-2
ALK -4-F Kb (0.37 g 2.0 mmol) ¥ # v = Z B (0.7

139832.doc - 265 -
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mL » 5.0 mmol) & (S)-3-(H & F & )»

pa
Ay
&
I
B
2
B
?‘,#‘

8% # 172 % 5% B)(0.47 g 2.0 mmol) - ETOCTFT#H#HF K
2 - AN R EEFTBRBLAEAEETFTRE -BRAM
(Biotage : 85% CHCl; » 14% MeOH » 1% NH,OH)# 4t 72
B o 5 AN,N-— ¥ & ¥ 8 & (20 mL)AN,N'-= & & & %
b= 3 B (0.94 mL> 6.0 mmo)REEH - po R EET0C
B2 c AR BEETBRLEERNFHAEY - &R
# (Biotage : 85% CHCl; » 14% MeOH » 1% NH,OH)#: 1t 72
A a2 a6H Rk (R-N-(5-f-4-F Ea-x-2-%)-
AH-1'- 5, 2 32 [ % ok -5,3'-4 3¢ [2.2.2]1 % % 1-2- % (0.19 g~
0.61 mmol » # %30.3%) - '"H NMR (500 MHz, DMSO-D6)
ppm 8.79 (s, 1 H), 8.08-8.15 (m, 2 H), 6.78 (s, 1 H), 3.82
(d, J=8.55 Hz, 2 H), 3.55 (d, J=10.38 Hz, 2 H), 2.93-3.02
(m, 5 H), 2.71-2.80 (m, 5 H), 2.66 (t, J=7.63 Hz, 4 H),
2.23-2.29 (m, 7 H), 1.94-2.02 (m, 2 H), 1.92 (s, 1 H), 1.86
(s, 2 H), 1.53-1.62 (m, 5 H), 1.41-1.49 (m, J=12.55, 9.88,
7.02, 2.29 Hz, 2 H) » MS (LC/MS) R.T.=0.72 ; [M+H]"=307.1
F#/254
(R)-N-(6-F o 4-3-K)-4H-1"- { # 4F[ B 4-53-FF[2.2.2]

FAH]-2- &
HN~<=>-C|
o— N-N
N
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BEH218F BDZ H k5 A3-R-6-ERm A LEE o
120 g BB I8 B A OZ 25%7 & #& ¥ 2 EtOAc(25 min) X 35
mL/min% 5% & #7 4% 21213 mg(& £31%) -

LCMS: RT=1.25 min » MH+=172.00 -
Z BB - (R)-N-(6-F & -3-K)-4H-1'- £ 3¢ $8[ & o4 - 5,3'- #
R[2.2.2] F£]-2- 8%

i Hc
0 N—-N
[ .,’,/N
N

& %{5'1218+/*"%Ez71‘>‘£é\ﬁi(R)-N-(6-§L‘§%°§-3-£§)-4H-

'- RSB 3E [ 9B v -5,3'- BIR[2.2.2]F % ]1-2-8 - L 160 gz BB
R 1-3%»n CHCI; ¥ 2 [9:1 MeOH/NH,OH](50 min) X 40
mL/min& B8 & # 4% 2/ 29 mg(& % 8%) -

@ 'H NMR (400 MHz, CDCI;) & ppm 9.27 (1 H, br. s.), 7.28
(1 H, d, J=9.07 Hz), 7.10 (1 H, d, J=9.07 Hz), 3.95 (1 H, d,
J=9.57 Hz), 3.62 (1 H, d, J=9.57 Hz), 3.34 (1 H, dd,
J=14.98, 1.64 Hz), 2.67-3.04 (5 H, m), 2.14-2.21 (1 H, m),
2.12 (1 H, br. s.), 1.65-1.79 (1 H, m), 1.45-1.61 (2 H, m) -
LCMS: RT=0.62 min * MH-=292.1 » MH+=294.1 -

FH255
(R)-N-(6-,8 =& %-3-K)-4H-1'- § # 42 [ 2 W -5,3"-8 % [2.22]
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S=C=N
G E B 218 BMDZ F kA R3-K-6-EHRAKE AR - U
120 g&y B iE 5 A 0E 25% % © & ¥ 2 EtOAc(25 min) 3 35 ®
mL/minZ B B # 4% 2] 364 mg(& % 42%)
LCMS: RT=1.34 min, MH+=215.92 »
4 BB ¢ (R)-N-(6-38 <& f-3-R)-4H-1"- A # [ F 4-53-%

HE[2.2.2] ¥4 ]-2-%

HN—<—>—CI

l .,/’/N
N

& F W 2185 BEX ¥ ik A A (R)-N-(6-7% & % -3- 5 )-4H-
BB BT [B ok -5,3'-4 B [2.2.2] F K ]-2-8 - %160 g B
% % A 1-3%# CHCl; ¥ 2 [9:1 MeOH/NH,OH](50 min)3X 40
mL/minZ B B # 4% 8] 211 mg(& £37%) °
'H NMR (400 MHz, CDCI;) & ppm 9.23 (1 H, br. s.), 7.37
(1 H, d, J=9.07 Hz), 6.97 (1 H, d, J=9.07 Hz), 3.92 (1 H, 4,

J=9.57 Hz), 3.59 (1 H, d, J=9.82 Hz), 3.29 (Il H, dd,

139832.doc - 268 -
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J=14.98, 1.64 Hz), 2.63-2.99 (5 H, m), 2.04-2.19 (2 H, m),

1.59-1.74 (1 H, m), 1.39-1.58 (2 H, m) -
LCMS: RT= 0.64 min., MH-336.1, MH+338.0 -
F #1256
(R)-N-(6-(4- fi K R) B & -4- R )-4H-1"- § 3 48[ 8 ot -5, 3" 28
F[2.2.2] FR]-2- 5

N=\
NN N

O
[I@///N

BEEA D 6-(t k-4 ) F - g

Cl

N:.-\
NN

Cl

4% 6- % -4-8 (0.324 g > 2.5 mmol) ~ 4-F ¥ £ B as

. (0.489 g - 3.13 mmol) ~ Na,CO;(0.795 g 7.50 mmol)R #

= X A B )# 1t 48 (I1)(0.035 g > 0.050 mmol)z etk F

7 DME/EtOH/K (15:2:3 mL)Z i 44 & o 82 54 & 2 %

TRBRFTEISC T mHB205 4L RE - 85 BB # (2-

15% 9:1F 82 © R A fb4x-C B a5t HhUiiEs : 2

X & & B g AR Z 6-( o %€ -3- 4 )F 9% -4- 8% (0.3 g+ 0.871

mmol - # % 58.4%) - LCMS R.T.=1.42 ; [M+2H]*=207.91 -
ZPHEB 4-(4-AEXR)-6-BEGg AR Fx
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Cl

£ F ST e l,1'-5 % & 5 oo -2(1H)- 8 (0.666 g+ 2.87
mmoyR — fLFHR/NN-— F A FPEHBET I REEERTH
ho 6-(4-F. % K)o % -4-5 (0.59 g 2.87 mmol) - £ 60C F
fu B & R A 4 18/ B o LC/MSRER T~/ & A 4% A X% -
G B R M (0-40% LB LEE-CRI)LERBEER SN AR
2] 2B K Z4-(4-8 KK )-6- B E & Ew (0.322 g
1,300 mmol » & % 45%) « LCMS R.T.=2.82 ; [M]'=248.03 -

# BEC P (R)-N-(6-(4-F X R) #og-4-£)-4H-1"- £ # 4 [ %
ol 5 3 - IE[2.2.2] FH]-2- M

N_—:\
HN—\

0
[fj'w“

Cl

G ANN-=— F & ¥ 8 B (15 mL)¥ 2(S)-3-( % F £ )R
oy -3-8 — B #% ¥ (0.298 g - 1.300 mmol) ¥ Z A Cs,CO;3
(1.059 g » 3.25 mmol) & 4-(4- 8 X H)-6-8 B & F R
(0.322 g 1.300 mmol) - £ £ & F H# B FR30x 4 - a8
% % m NN-— B & % & 1t = & A& (0.608 mL - 3.90

mmol)’ _E_/EEIELT?# lt a#hlglj B‘j’ ° /)%s%‘é/r%/ér\#hﬂ-é‘}_
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BERA(5-25% 9:1F B © & A1t 42-0 8 2 8 )4 46 % 42
B 2% & B BKZ(R)-N-(6-(nb o -4- 4 )% o2 -4- % )-4H-1'-
oA SR [R ok -53"-4 B (2.2.2] % K 1-2-% (0.104 g 0.276
mmol - & %21%) - 'H NMR (400 MHz, CDCl;) § ppm 9.54

(1 H, br.s.), 8.83 (1 H, d), 7.89-8.04 (2 H, m), 7.41-7.54 (2

H, m), 7.33 (1 H, br. s.), 4.02 (1 H, d), 3.71 (1 H, d), 3.42
(1 H, d), 2.73-3.15 (5 H, m), 2.10-2.31 (2 H, m), 1.46-1.89
(3 H, m) - LCMS R.T.=1.92 ; [M]*=370.35 «
FH257
(R)-N-(6-(3- 8 K L) & & -4-K)-4H-1'- § $ 4 [ o4 -5,3"- 48
FE[2.2.2] F4£]-2-1

N=\
NN N

A]? \N
INS 7 ci

A 6- FE R -4-8 (0.324 g 2.5 mmol) ~ 3- £ % A B A
(0.489 g 3.13 mmol) * Na,CO;(0.795 g’ 7.50 mmol) & 4
= RE M)A A (11)(0.035 g» 0.050 mmol)z 2 & 4 & 5%
7 DME/EtOH/K (15:2:3 mL)Z i &4 F - 452 4 4 £ 2 &%
ERBRTEIZSCT B0 4 L R% - ©5 B B # (30-

139832.doc 2271 -
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T0% M a2 LB LB bR A NFE  ZREBERE
W oz 6-(3- f % & )E & -4-8 (0.47 g 2.286 mmol » & %
91%) - LCMS R.T.=1.45 ; [M+2H]"=208.05 -
S BB 4-(3-A K K£)-6-B g f K ER

S

N\

NN A

Cl

£ EE T 1,15 % & 8ot g -2(1H)-& (0.486 g 2.091
mmol)?» = & F % /N, N-=— ¥ X APEHBBRIFZIEREERTH
b0 6-(3- £ % & )F v -4-% (0.43 g 2.091 mmol) > £60CT
e S B R A W18 8 o LC/MSR T & &% 'E A X% -
éﬁééﬁ?ﬂ%‘i/%*ﬁ(0-40%a@&L@a-aﬁ)%mﬁ%ﬁé-&é\% A #F
Bl 2 e hkz4-G-AXR)C-EHRAEERO12 g
0.484 mmol > & %£23%) - LCMS R.T.=2.15 ; [M]'=248.31 °
# BEC  (R)-N-(6-(3-f X R) & & -4-£)-4H-1"- & 7 #F [ %

ol 5 3 BEIE[2.2.2] FAL]-2- B

N=\
HN—

O
/ N
N cl

G MNN-=— F & F & B (15 mL)¥ 2(S)-3-( & F £ )&
ok -3-8% — ® B % (0.111 g > 0.484 mmol) Pt & Aw Cs,CO;

(0.395 g 1.211 mmol) & 4-(3-& ¥ % )-6- & R A B
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(0.12g> 0.484 mmol) - £ E B FHHEBZRI054 - B4
A NN-— 25 K8 =2 8(0.226 mL > 1.453 mmol) -
EHRECHEERTHARHISIE - Bmabihamy
BB AT(5-25% > BE1£2-10% 9:1F & : & & 1t 45-2, B T 85)
b X432 2% & BB Kz (R)-N-(6-(3- £ RE)E ® -4-
A)-4H-1'- QU4 3R (8 2 -5,3"- 4 38 [2.2.2] % . ]-2- 5 (0.086 g -
0.221 mmol - & % 46%) - '"H NMR (400 MHz, MeOD) &
ppm 8.82 (1 H, d), 8.05 (1 H, d), 7.93 (1 H, ddd), 7.43-7.52
@ (2 H, m), 7.35 (1 H, br. s.), 4.13 (1 H, d), 3.93 (1 H, d),
3.63-3.81 (2 H, m), 3.42-3.53 (1 H, m), 3.30-3.40 (3 H, m),
2.46 (1 H, d), 2.26-2.40 (1 H, m), 1.88-2.16 (3 H, m) -
LCMS R.T.=1.90 ; [M]*=370.28 -
5258
(R)-N-(5-F £-1,3,4-28 = o -2- K )-4H-1"- £ 3 38 [ o -5 3'-
HE[2.22]FK]-2-5%
® H‘:'—</2\1“

Q N
g/

BIEA 5 FR-134-F = k2R g A P A
/
=
N I
S OJ\
\
#1054 6 5-F #%-1,3,4- % = -2-8(1.92 g 20 mmol)
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A DMF(10 mL)¥ 2 & & ¥ 4% 18 % #w NaOH(20 M > 2 mL) -
CS,(3 mL) >~ NaOH(20 M> 2 mL)&# F % (3 mL) - & £ &
TR AMILHEALMEA20mLAY - BEALKRER > A
Kok #e B OB o fE 4 T aeBBKZIHMEAEAMSTF A
1,3,4-°% — o -2- % — BB BRI MR B — F & (1.45 g
35.7%) - '"H NMR (500 MHz, CDCl;) 8 ppm 2.63 (s, 6H),
2.50 (s, 3H) - LCMS R.T. 1.66 min ; [M+H]=203.91 -

% BB  (R)-N-(5- 7 £ -1,3,4-% = og -2- K )-4H-1'- £ ##& 3

[oZ ok -53-#2F[2.2.2]FK]-2-&%

] ﬂo&

N

4 5-® K -1,3,4-°8 — ok -2-K% — KoK BB M- F &
(260 mg > 1.28 mmol) ~ (S)-3-(B& & F &) ®-3-8 = B Ef
#® (200 mg > 1.28 mmol) & %X 8 4£ (876 mg > 2.69 mmol)#
DMF(5 mL)¥ 2Rt H A TR THRARA - RERSHE
2 Biotage & B % 4x (100% ¢ 8 ¢ 85 - B 4% 10-35% 9:1F¥
B B Adbix-R P )die s F 2 A M R)-N-(GG-F &
1,3,4-°8 — ok -2-%& )-4H-1"-R 2 35 [R % -53-% R[2.2.2]F
% 1-2-8 (192 mg > 54.1%) - '"H NMR (500 MHz, MeOD) 3
ppm 4.05 (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) [M+H]=264.05. R.T.
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0.16 min -
F #2259
(R)-N-(3- F R-1,2,4-oF = od-5- R )-4H-]'- £ 3 4 [F o -5, 3"
BIE[2.2.2] FR]-2-

H, N
N—</SjN(

o™\

N

N

@ S T4 FRISE A SR G AR T - P
/
S N
N /\||/
32= —<S/N

1054 @ 3-F K-1,2,4-% = 4 -5-8 (2.3 g 20 mmol)
7 DMF(10 mL)¥ 2 &% ¥ % 18 % /o NaOH(20 M > 2 mL)
CS»(3 mL) » NaOH(20 M 2 mL)R # F # (3 mL) - & ¥ 8
THEHREMHINFEAEMEMA20 mLAK F - B AR E 2 8 A
KABHLLBEAREF Z R EE B2 RG3-F4-1,24-%
= -5-K - R BT R EE — FAS(2.3 g 52.5%) - 'H
NMR (500 MHz, CDCl3) & ppm 2.67 (s), 2.62 (s) = MS
[M+H]=219.85 -

Z BB (R)-N-(3-F K-1,2,4-4 = o -5- R )-4H-1'- £ 2¢ 3
[ ok -53-#F[222]F4]-2-%

_1
e
b
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4g 3-W & o1 2,4-9% — ok -5-% — B R BB RO BR — ¥ B
(281 mg » 1.28 mmol) ~ (S)-3-(E & ¥ B )R ex 3-8 — B B
B (200 mg > 1.28 mmol) & % 8 4& (876 mg 2.69 mmol)
DMF(5 mL)Y 2 RAHEEZBTHRARRE - BwERA S A

o Biotage s B % # (100% ¢ 8 ¢ 8 ° K % 10-35% 9:1F

B R AAE-R D)k R EF A EAEHR)-N-G-F E- ®
1,2,4-9€ — ok -5-4)-4H-1"-R s R [B£-53-% &K [2.2.2] %
%21-2- (147.8 mg » 40.5%) - 'H NMR (500 MHz, MeOD) &
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 min ©

E#/260 ®

(R)-N-(3- 7 £-1,2,4-98 = ok-5-R)-4H-1'- § # F[F 4-53'-

#E[2.2.2]F FK]-2- &

H\ —</N\“/
N
O/g 0,N
N

N

BEEA D 3-FR-124-B-cA-5- R -G RBERE= T
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/
S>=N—</N\"/
S o-N

£ 104 48 % 3-F & -1,2,4-78 = o -5- 8% (490 mg > 4.94
mmol) 7 DMF(5 mL)¥ 2 & & ¥ % 18 % A NaOH(20 M- 0.5
mL) ~ CS3(1 mL) ~ NaOH(20 M 0.5 mL)& s ¥ ¥ (1 mL) -
EEBTHRHRADINEG - LA HEBEM > LF 20
mLAK - J§ 8 B4 > A K MRALLBEAEGLELEERHK
ZAE3-FR-1,2,4-8 o 5K R B D BB = F OB
(770 mg > 77%) » MS (LCMS) [M+H]=203.91 ; R.T.=1.84
mne EHHEZERANT S B F -

# BB (R)-N-(3- F £ -1,2,4-5 = o -5- R )-4H-1'- § 2 4%

[ #-53-BF[2.22]F4]-2-4
H N
N
—<O,N
O™\

N

N

AF3-F K -1,2,4-°8 ok 5- R B K BB D KK - FF

P

(280 mg » 1.37 mmol) ~ (S)-3-(Bx A ¥ £ )rlox -3-8 — B &
B (215 mg - 1.37 mmol) & & & 4% (942 mg > 2.89 mmol)
DMF(5 mL)Y 2 RA M A TR THERE - B LM a
I Biotage#y BB & 4x (100% 2 & Z & - 5 14 10-35% 9:1 ¢
B RAMLsE-R B )b A B EE HR)-N-3-F 4

1,2,4-°% — o4 -5-K )-4H-1"- 8 3¢ S [B £ -5,3'-# 5 [2.2.2] %
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$21-2-% (198 mg > 51.9%)  '"H NMR (500 MHz, MeOD) 3
ppm 4.1-4.0 (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 min °
#4261
(R)-N-(6-( P & 5 £) & & -4- R )-4H-1'- L ## $F [ #-53"- %
B[2.2.2] F&]-2-M%

S—

o— N
LN %

S HEA L 6-ABRA- B G R KBERE = F &

s
s

N

J

N

z>/_\>—

Ci

15048 A Mk 6-8 8 % -4-8% (1.295 g+ 10 mmol)#
NN-— % & ¥ 8 % (12 mL)¥ 2 & & ¥ & & % A NaOH(1
mL > 20.00 mmol » 20 M) ~ CS,(1.5 mL » 24.88 mmol) -
NaOH(1 mL > 20.00 mmol - 20 M) R ¥ (1.5 mL » 23.99
mmol) - #EH/HISIHFELBRRALHMEAKRT - T ERKE
B AAg#H 4B ALEFETAELLIUFIHIREER

Bz 6-FER-4-% KB EE D e — F & (0.966 g

139832.doc -278 -
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4.13 mmol » & #41.3%) - LCMS R.T.=2.39 ; [M+H]*=234.08 -
Z B (R)-N-(6-(F K4t £)#Fog-4-RK)-4H-1"- § 3 3 [ &

k-5, 3-IF[222]F R]-2-8

S—

HN—-<=< N
o~ N7
[@///N

@7 N,N-= F & F 8 8% (20 mL) ¥ = (S)-3-(Bc & F 4 )

W -3-BF — B B B (0.9 g 3.93 mmol) ¥ & Ao Cs,C03(2.69
g 8.25 mmol) & 6- % % % -4- % — s X % 88 D Bk &% — F &5
(0.964 g 4.12 mmol) - £ £ :B FHHEBF RIS 05 > &4
AI00CTFARIINGE - BB RS AERBR M (5-15%
9:1F 8% ' QR 1b42-T 8 T 85 )4 4t 1L 43 EREEDR BK
Z(R)-N-(6-(F & &1 & )F o -4- 24 )-4H-1"- £ 3 88 [ ok -5,3'-

R R([2.22]F]-2-%(0.21 g> 0.72 mmol » & % 48.2%) -

'H NMR (400 MHz, CDCl;) & ppm 9.43 (1 H, br. s.), 8.55 (1
H, d), 6.78 (1 H, br. s.), 3.98 (1 H, d), 3.64 (1 H, d), 3.37
(1 H, dd), 2.72-3.06 (5 H, m), 2.51 (3 H, s), 2.08-2.24 (2 H,
m), 1.69-1.81 (1 H, m), 1.41-1.64 (2 H, m) - LCMS

R.T.=0.93 ; [M+H]*=306.29 -

F#/262
(R)-N-([1,2,4] = ok 7 [4,3-a] o % -3- K )-4H-1'"- & 44 4% [ 2
ok -5,3-IE[2.22]FK]-2- 5

—f
[
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7\
N

HN/Q\N,N
RN

N

N

S HEA . = (1H-of 4-1-£) F 2 k&

NH
/\
N \N

N'é\N
= =
¢ 1H-=k o (42 g 617 mmo )N — R FH (1 L)T 2 &R
b oAb £(22.5, 212 mmol)» BB R S M E W RE K
305048 BEANETBAEALGEER -  REERE
100 mLEBEENAS PIXR - BAHEALBRBBAEKFTS g=
(1H-=k = -1-4& ) F £ B (49.6 mmol > 8%) - '"H NMR (500
MHz, DMSO) & ppm 8.09 (s, 1H), 7.55 (s, 1H), 7.13 (s, 1H) *

# BEB : [1,2,4] = o #[4,3-a] % &-3-&

2 & b9z (5.2 g, 47.6 mmol)» THE(70 mL) ¥ 2 & #&
A w = (1H-k ok -1-4)F = B (7.8 g 48.4 mmol) - fo B
RAMEGRRR - ?ﬁ%ﬁi&é\%ﬁ_LLLBi'otageLj?B?}%#i
(0-25% > PE-— A FR)GLILUKEXR & pE[1,2,4] = % #

[4,3-a]% 7% -3-% (4.7 g » 35 mmol > 73.5%) - '"H NMR (500

139832.doc -280-
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MHz, DMSO) & ppm 8.05-8.0 (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 min -

FEHC D [1,2,4] = o4 F#[4,3-a] s %-3- K = 55 1t 5 B 3 8B

= ¥ &5

2 N=N,
QIQ
"~

S—

S—

1045 4 % [1,2,4] = o # [4,3-a]%k 72 -3-8 (300 mg > 2.24
mmol) # DMF(5 mL) ¥ 2 & & ¥ % 18 & A0 NaOH(20 M -
0.25 mL) » CS3(0.5 mL) ~ NaOH(20 M > 0.25 mL)& & % &
(05mL) - AFBTHHERAYIIBS AR ERLY & 5K
Ao 10 mLsk  J& sk B B 8 0 A k(100 mL) %k #% B 2 %
BAF230 mg2 & & B Ak 2 [1,2,4) = o # [4,3-a] o -3-4
= BB BR 3 R B — F 85 (0.96 mmol > 43.1%) - '"H NMR

o (500 MHz, CDCl3) § ppm 8.17 (d, 1H), 7.7 (d, 1H), 7.24-
7.22 (t, 1H), 6.84-6.80 (t, 1H), 2.71-2.68 (d, 6H) - MS
(LCMS) [M+H]=238.94 ; R.T.=1.26 min -
8D - (R)-N-([1,2,4] = o4 # [4,3-a] o & -3- £ )-4H-1'- £

A IE[E k-5, 3 - IE[2.22] F R ]-2- 5

.1
.7

139832.doc - 281 -



1431007

72\
N

HN/Q\N/N
oA

N

N

4% [1,2,4] = =& 3 [4,3-a] =k % -3- K AR AX 3K AR o BR B — F Ba
(120 mg > 0.50 mmol) ~ (S)-3-(Bc & F A )R=x-3-81 — B &
g (120 mg > 0.76 mmol) & 5 # 42 (492 mg » 1.5 mmol) #
DMF(5 mL)¥ 2 2 4 4 £ 70°CF Au %6/ 8 - R % R S ¥
B 1A Biotages B % 42 (100% Z 8& T & > k% 7% 10-35% 9:1 ¥
ﬁlﬁi&ﬁéwﬂ%&uﬁﬁﬁ%é%@ywmjma
ok # [4,3-a]wt % -3-4 )-4H-1"-f 58 3R (B 4 -5,3"- " K [2.2.2]
% 91-2-8(97.2 mg > 61.5%) - '"H NMR (500 MHz, CDCls)
5 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]=299.3 ; R.T.=1.22 min -

EF #/263
(R)-N-(6-8 & ot 3 [5,4-b] ut %-2-£)-4H-1"- § # K[ 8 -

5.3-#E[2.2.2] FK]-2-%
1< T,
$ |
Ly e
[N ",,/N

HHEA D G-f o ok F[5,4-b] % F-2-K = 41 A % M B EK =
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7 85

iI%H

@ 6-7% & & 3 [5,4-b]wt & -2- 8 (700 mg » 3.03 mmol) #»
DMF(3 mL) ¥ 2 %8 ¥ & ¥ % /0 16.0 M& & 1t 45 (400 uL -
6.40 mmol) - R A4 A& FRB FHLI10H5458 » o5 F fu—
BiAb B (450 pL > 7.57 mmol) » B # 4 f7 4% 4 4= FERESMI0
® T o B A— A 16.0 ME A AL (400 pL > 6.40 mmol) »
BEARHREMION & - FHE B S 7 ¥ (450 pL >
7.27 mmol) - HH RS MWSH 4 LEHBRAAST L 6 0 B
%o%%%%@A*¢’ﬂ%é=ﬁ%E@¥u 2 2%
EE AR Z6-78 Eok H[5,4-blk ok -2-4 = 5 K 5 8 D REa
= FE5(680 mg- & £67%) HA R B URELk— 5 41t
PP T 42 A - 'H NMR (400 MHz, CDCl;) 6 ppm 8.63 (s, 1 H)
2.68 (s, 6 H) -
¢ ZHEB (R)-N-(6-78 & ot JE[S5,4-b] ot of-2- R )-4H-1'- £ 2 42
[ ok-53"-F[222]FK]-2-%

wo NN
<1
AST A,

AF 6-7% E ok F[5,4-b]ub ok -2- % — A K 5 BE D B B — ¥ &5
(300 mg > 0.895 mmol) ~ (S)-3-(B&x £ ¥F A)Rog-3-88 — 85 &%
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8 (210 mg > 0.895 mmol) & # & 42 (600 mg > 1.79 mmol)#
LB (25 mL) P 2 iR A 4 4 s BB R ¥ A2 100°C i i b A #4 2
I 2 EaRTRAARAFAERAET B BR T A
B o2/ %  TLCETRMBAA » Bl REMER
Beg AABRBLAAZTEGE ARV ERRSHH
Yo RB Ak H By SHEMER  BE

%

AAEEE RSB EHB R (2-40% 9:1F 8 R AALE-R
it Rt c SHEAAEARAET B WA B B AR
2] (R)-N-(6- % & o # [5,4-b]at =k -2- % )-4H-1"- R # &K [&
ob -5, 3'- 4 3B [2.2.2] F # ]-2- 8% (200 mg > E F 57%) © 'H
NMR (400 MHz, CDCl;) & ppm 9.39 (br. s., 1 H) 8.48 (s, 1
H) 4.05 (d, J=9.79 Hz, 1 H) 3.72 (d, J=9.79 Hz, 1 H) 3.42
(dd, J=15.06, 1.76 Hz, 1 H) 2.73-3.08 (m, 5 H) 2.10-2.22
(m, 2 H) 1.73-1.84 (m, J=14.09, 9.94, 4.17, 4.17 Hz, 1 H)
1.52-1.65 (m, 2 H) - MS (LC/MS) R.T.=1.29 ; [M+H]"=394.99 -
B #/264
(R)-N-(6-( 7 £ 55 K)ok #[54-b] o f-2-K)-4H-1"- & 7#
SE[oE ok 5,3 - F[2.2.2]F HK]-2- k&

NN
AL

A7
[ N ~, N

4R A EH263F BAZ6-38 Eok H[5,4-b]nk-2-K =&
KB D B8 — T 8 (100 mg - 0.298 mmol) ~ (S)-3-(& &
¥

£ )Row -3-8 — B B % (68 mg - 0.298 mmol) & #% B 4&
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(100 mg - 0.60 mmol)# DMF(1.5 mL) ¥ % & & # # A 147
B (dram) s #E F B 4 100C i 8 £ Ao 24 1/ 85 » gb 85 55 o @
Ei B2 49 (100 mg > 1.43 mmol) B Ao # 52 2 4 &R - B4R 4
MERABRE LMAKQCO mL)d » H # & iB g E e
Bl B 1% @B E # (2-40% 9:1F & : SQAaLE-AB)
fo - oG B A AT T REE Y EEH KNG E (R)-N-(6-
(F A 8 K)ok o4 3 [5,4-b]ob ok -2- 4 )-4H-1'- § 5 $8 [ & ok -
5,3'-®E[2.2.2]F 5 ]-2-8 (52 mg > & % 46%) - 'H NMR
(500 MHz, CDCl;) 6 ppm 9.39 (br. s., 1 H) 8.31 (s, 1 H)
4.03 (d, J=9.77 Hz, 1 H) 3.70 (d, J=9.77 Hz, 1 H) 3.41 (dd,
J=14.95, 1.83 Hz, 1 H) 2.73-3.10 (m, 5 H) 2.63 (s, 3 H)
2.10-2.25 (m, 2 H) 1.47-1.86 (m, 3 H) - MS (LC/MS)
R.T.=1.04 ; [M+H]"=363.04 -
H#/265
(R)-N-(5-F A R A ot H[5,4-d] i o£-2-K)-4H-1"- £ 34 4 [ =&
d-5,3-BIF[222]F K]-2-%

VAR rx >
AT

BHEA 5 F F R Aok 5 4-d] F o2
NZN-N
ST

AFS-RE ok HF [5,4-d]Hox-2- KA B A F B 2 s (250 mg >
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0.966 mmol) % % » MeOH(10 mL) ¥ B 7 v 7 82 S 0% F & ¥
Z 25%(w/w)i&E & (10 mL > 46.3 mmol) ¢ B R A HF B R &
EoANEAEBBE  MAEBEHEATERANFRA
%) - BB RKELAHMMELERKAET > P VSN
R AMBEmn Y EL N HCICR B AR A7 &R

28 H)Y A A ABOACKR(S%R) - RBAARKSH A
%%’@m&m%ﬁ’ﬁﬁﬂﬁﬁﬁéﬁﬁomﬁﬁﬁi
G 6 B Bk 2 5-F A & oE ok [5,4-d]E ' -2- 8 (144 mg >
0.790 mmol » # % 82%) - 'H NMR (400 MHz, DMSO-d¢) 6 @
ppm 8.43 (s, 1 H) 7.81 (s, 2 H) 3.90 (s, 3 H) - MS (LC/MS)
R.T.=0.73 ; [M+H]"=183.03 -

$EEB 0 5-F f K & ok 5, 4-d] Fk-2- R = 5N K E

B = ¥ A5

S;— /
\O/L\N S>—

61 5-F G & oE ok F[5,4-d]E o€ -2-8 (911 mg > 5.00 mmol)
S DMF(5 mL)¥ 2 % % #%& ¥ & /20.0 M& A 4 4 (500 pL >
10.00 mmol) > ¥ A M AEE B TFTHH105 42 > b B A e =
B it s (750 pL > 12.50 mmol) B # # A7 43 & 4% & RS 4H10
NhE oo B A b — ¥ 5 200 M& A4t 4 (500 pL - 10.00
mmol )L BH LS HI0F & - RE > BRH < I <
(750 uL > 12.00 mmol) » HF R & M504 LHEH AKXE

LBy BROHWEAXTALEBBEUEEB AR
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NE BB HEwBe K (2-20% EtOAc/CHCLy) it —
AL AR S-F R A E ok H[5,4-d] B -2-£ B K B D

BE B = F 85 (380 mg & £27%) o

'H NMR (400 MHz, CDCl3) 8 ppm 8.90 (s, 1 H) 4.09 (s, 3

H) 2.66 (s, 6 H) -

ZHEC  (R)-N-(5-F AR F ok j[54-d] Fog-2-£)-4H-1'- §
FEIF[oF ot -53-E[22 2] F4]-2-1

VA fx -
AT

AFS-F RAEok A [5,4-d]Fog-2-4 = 5 K 5 86 D A B
¥ 85 (100 mg > 0.349 mmol) ~ (S)-3-(Bc £ 7 % )vBox -3-8 —
2 % % (80 mg > 0.349 mmol) & # & 45 (228 mg * 0.698
mmol)#» DMF (1.7 mL)¥ 2 & & 4 fu#k £ 100°C & 85 2] 85 o
REAHRBERECMERABDBE HBAKT > AR dBEKE
B &2 2L 4% 2] (R)-N-(5-F & % & & # [5,4-d] % =z -2- & )-4H-
'R B[R -53-4R[2.22]F 5 ]-2-%(78 mg- & %
64%) - 'H NMR (500 MHz, CDCl;) § ppm 9.12 (br. s., 1 H)
8.63 (s, 1 H) 3.95-4.18 (m, 4 H) 3.71 (d, J=9.77 Hz, 1 H)
3.41 (d, J=15.26 Hz, 1 H) 2.74-3.10 (m, 5 H) 2.11-2.27 (m,
2 H) 1.71-1.86 (m, 1 H) 1.50-1.70 (m, 2 H) « MS (LC/MS)
R.T.=1.66 ; [M+H]"=347.0 -
F #/266
(R)-N-(5-2 £&-1,3,4-78 = o -2-R)-4H-1'- £ 2 45 [ & ok -5 3'-
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EIE[2.2.2] E A4 ]-2-5F

oy
HN/<\N/N
o

N

N

HHEA5-2 K-1,3,4-98 = ok-2-F = 57 A K BB 2 BEBE = ¥ fs
—s N-N
>:N/<O»\\
—S

@104 48 & 5-C %-1,3,4-78 =% -2-8(2.26 g 20 mmol)
H»DMF(10 mL)¥ z & & ¥ % 1% % #v NaOH(20 M > 2 mL) ~
CS,(3 mL) ~ NaOH(20 M > 2 mL)&# F 4 (3 mL) - £ £ &
THELAH2IEBLMHE A3 mLKP -« BB AKEE
B Bk AKBLERUKEFLIACBMKIAEENST
A -1,3,4-2 — ok -2- % — KK EE D B = F & (2.6 g°
59.8%) - '"H NMR (500 MHz, CDCl;) & ppm 2.86-2.83 (q,
2H), 2.63 (s, 6H), 1.39-1.35 (t, 3H) - MS (LCMS) [M+H]=217.95 ;
R.T.=1.93 min °
$ BEB : (R)-N-(5-2 £-1,3,4-8 = o4 -2-K)-4H-1'- & # %

[oZ ok -5 3-8 F[2.2.2] F K ]-2- %

ol
HN/A\N,N
o

N

N
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AFS-T K -1,3,4-%8 — o4 2- K B K X B8 T B 8% — F B
(327 mg > 1.5 mmol) ~ (S)-3-(lk £ FA)R 2 -3- BB~ B g &
(235 mg > 1.5 mmol) R # & 48 (1000 mg > 3.16 mmol)#
DMF(10 mL)¥ 2 R EE B THHBRE - BH b Y
H A Biotage® B % 4x (100% Z 8 T & - K5 £ 10-35% 9:1 9
B BRI -R B )L X E AT E E B (R)-N-(5-2 £& -
1,3,4-2% = o -2- )-4H-1'- £ % 48 [B & -5,3'-# 12 [2.2.2] %
£ ]-2-8 (290 mg > 66%) - 'H NMR (500 MHz, MeOD) §
ppm 4.05 (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 min -

F#267
(R)-N-(3,5- = R #t &-2-K)-4H-1"- £ 3 L[ oF ot -5, 3" ## 38

[2.2.2] # 4 ]-2- 5

M= RFHR(Q2S mL)¥ 23,5-= K 9w -2-5 (0.36 g -
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2.209 mmol) ¥ & Ao 1,1'-5% # A % =t =2 -2(1H)-8(0.523 g~
2.253 mmol) > £40°C FTH#H R E3 /8 - A TR B EE R
B 4@ & # (Biotage : 25-100% C B T &5 /T k) &b 1b 48 & 4 A
28 35-— R -2-EH R A (0.4 g 1.951 mmol > & F
88%) - 'H NMR (500 MHz, DMSO-D6) & ppm 8.50 (t,
J=2.59 Hz, 1 H), 8.45 (t, J=2.59 Hz, 1 H) - MS (LC/MS)
R.T.=2.07 ; [M+H]"'=204.8 -

% BB © (R)-N-(3,5-= # = ®-2-K&)-4H-1'- £ # [ & 4 -

5,3-4F[2.2.2] F M ]-2-%&

Cl

oo
P!

AFE B TFTEANN-= F 4 7880 mL)¥ 23,5-= & -
2- 8z A& b o' (0.11 g > 0.55 mmol) ¥ & Av EtzN(0.17
mL > 1.21 mmol) B (S)-3-(Bx A F A )R -3-82 — B B B
(0.13 g 0.56 mmol) = £ 70C F # # R B2/ B - &4 R &
E ¥ B A A A% PR - &R H (Biotage : 85% CHCI; »
14% MeOH » 1% NH,OH)# b s Bk - & ANN-=— F X ¥
& B (10 mL)AN,N'-=— & & %4 5 16 = % A% (0.26 mL > 1.65
mmo)EE A M - WBKBEETOCRF 28 - AHFREE
T B BAAETTREARFHEAEY &R
85% CHCIl; » 14% MeOH > 1% NH,OH)4. 1t #a & 4 2 153 2|

# (Biotage :

28 6&%H KKz (R)-N-(3,5-= g -2-4)-4H-1"- & 5 4

139832.doc -290 -
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[% ok -53-43B[2.2.2] % 5 ]-2-8(0.08 g+ 0.24 mmol > #
%44%) - '"H NMR (500 MHz, DMSO-D6) & ppm 8.91 (s, 1
H), 8.11-8.17 (m, 1 H), 7.97 (d, J=2.44 Hz, 1 H), 3.84 (d,
J=9.77 Hz, 1 H), 3.59 (d, J=9.77 Hz, 1 H), 2.95-3.04 (m, 2
H), 2.72-2.81 (m, 2 H), 2.66 (t, J=7.63 Hz, 2 H), 2.01 (s, 1
H), 1.89 (s, 1 H), 1.54-1.62 (m, 2 H), 1.42-1.50 (m, 1 H) -
MS (LC/MS) R.T.=0.78 ; [M+]"=326.1 -
7 #/268
® (R)-N-(5-F & ot £ [5,4-b] st &-2- K )-4H-1'- £ 2 38 [ =F ot -
S.3-BE[222]F 4]-2- 5

A
N

B A S- R E A F[5,4-b] vt ®-2- R = g A DT -
¥ g5

S;_/

N 7S

J'\/I\f”
N S

© 5- & E 4 HF [5,4-b] ot o -2- 8% (930 mg > 5.00 mmol)#

Cl

DMF(5 mL) % 2 % % & ¥ #% 7 20.0 M& & 4t 4 (500 pL -
10.00 mmol) - R A MWL T8 FHH104H 48 db B & Ao =
BAE 8 (750 pL > 12.50 mmol)E # R & M K #1054 - &
A ho — 26 £ 20.0 MA £ 16 45 (500 pL » 10.0 mmol) & & 4§ 4
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B0 48 - &tk 0 & E A F R (750 pL > 12.00
mmol) e M kwMM » EEFB AR - HHRSH1I55 4 >
LEHAASARY -  BROAMEAKRT > BHEHBIEKR
EEE AN A UEZERARFELLESR  THED
e uBREnBEEEEeER AR ARAAIBRALE
% o M tadh BAZ LA M S-AE ok F[5,4-b]o R -2-K = B
ko BE T R B — F 85 (1.00 g A& %69%) - 'H NMR (400
MHz, CDCl;) & ppm 8.04 (d, J=8.53 Hz, 1 H) 7.38 (d,
J=8.53 Hz, 1 H) 2.66 (s, 6 H) °

# P (R)-N-(5- # & o #[5,4-b] 2 &-2-K)-4H-1'- & ## 4%

[ o-53"-#F[2.2.2] FA]-2-%&

o
N

4 5-FLE ok F[5,4-b] e -2- A R BE AR B — F B
(100 mg > 0.35 mmol) ~ (S)-3-(B % F X )R-T-3-83 — B &K
8 (79 mg ° 0.35 mmol) & # B 4& (225 mg > 0.69 mmol)#*
DMF(1.7 mL)¥ 2 ;2 A # Ao 2 £ 100C & 85 2/ Bf © A4 R
el mERBRE  MAKY BEGBEREERR -
@ BB W (2-40% 9:1F &8 @ H Asx-A )it E R
2 4% B] (R)-N-(5- £ £ ¢ 3% [5,4-b] = ® -2- % )-4H-1'- R 4 &
[o& ok -5,3'-4 38 [2.2.2] ¥ % ]-2-8 (62 mg » & F51%) ° "H
NMR (400 MHz, DMSO-ds) & ppm 9.13 (br. s., 1 H) 7.93 (d,

J=8.53 Hz, 1 H) 7.45 (d, J=8.28 Hz, 1 H) 3.92 (d, J=10.29
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(Ve

d



1431007

Hz, 1 H) 3.67 (d, J=10.29 Hz, 1 H) 3.00-3.14 (m, 2 H) 2.77-
2.93 (m, 2 H) 2.69 (t, J=7.65 Hz, 2 H) 2.12 (br. s., 1 H)
1.95 (br. s., 1 H) 1.43-1.72 (m, 3 H) - MS (LC/MS)
R.T.=1.10 ; [M+H]*=350.10 »
F#/269
(R)-N°,N°- = % £ -N’-(4H-1'- £ 3¢ 48 [ & o -5,3- 8 3F[2.2 2]
FAE]-2- K)ok FH[5,4-d] Fo%-2,5- = g

“H’fx -
AF

B HAS-RAEAH[5,4-d]Hw-2- KRR P B
o)
NTN%NE_O\—
Cl/k\N S

RS ABE AL RLE(4.32 mL > 36.6mmol)& 2,4- =
R-F-5-A B (3.00 g- 1829 mmol)E B R A A AL %A
BS0 @A NER - EABDBETHBELOMI0) 4
LB E BRSO B - f‘ﬁa‘?i%(loo mL)E & 4 % B
B304 A EZRABEBE A wid B W & Bl 2 L 4T 3
S-RERH[54-d]ER-2- A B A FHCLEGS g & %
80%) » 'H NMR (400 MHz, DMSO-dg) § ppm 12.64 (s, 1 H) 9.05
(s, 1 H) 4.31 (q, J=7.19 Hz, 2 H) 1.32 (t, J=7.15 Hz, 3 H)
LHEB S (= FRER)EAH[S4-d] HFw-2- £ B R 7 ot

Z &5
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0)
-z N (o}
D e
~ N
N~ N7 S

EBRAER PHS-RERF[S,4-d]Er-2-ABATFTHRT
&5 (300 mg 0 1.16 mmol) % # # = F B » ¥ 8 (5.0 mL >
10.00 mmol)¥ 22.0 MIZR&R ¥ ° EHEBRABEREBLATST
A LB BR c ANARGHERABRE > ARBRERALHN
BRAMALELEBEAEBARAKEIRAANZIHTF 5 B EBR3KR - A
B KA ZAEBY  SHRBEMEE > BRALEL
B i3S (= P ABRA)E L H[S5,4-d]ER-2-KBEET
& 7, Bs (236 mg > & £99%) 'H NMR (400 MHz, DMSO-
d¢) & ppm 11.97 (s, 1 H) 8.67 (s, 1 H) 4.26 (q, J=7.03 Hz, 2
H) 3.17 (s, 6 H) 1.16-1.40 (m, 3 H) - MS (LC/MS)
R.T.=1.88 ; [M+H]"'=268.09 -

$EEC AN N-= PR Gk H#[54-d]E#E-2,5-= &
N4IN\>_NH
\N)\\N S i
|

B (— FABA)EARHF[5,4-d]ER-2-ABATFTHRLE
(236 mg > 0.88 mmol) % ¥ » F 82 A% HEE Pz 25%(w/iw)
% 3% (5 mL v 23.0 mmol) ¥ > H ju # iR & EEARR - &

BRBERELH LB ABHEKRKBAHGZIRHTEL B % B3

k c BB AABOMHZ ALY SHEBEMEE BERLE
EE T EE U IACERBRZI AN N-ZF L E4
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H#(5,4-d]"E %2 -2,5- = g (170 mg > & % 99%) - 'H NMR (400
MHz, DMSO-d¢) & ppm 8.27 (s, 1 H) 7.44 (s, 2 H) 3.10 (s, 6
H) -

ZEHD 5-(= PRBGR)E A [5,4-d] Fog-2-2 = 55 /£ &
A e T

S;_ /
'/j: \
\N/j\N/ S
|

@ Z & -N°N°- = F & ok ok 5 [5,4-d] %% % -2,5- = 8% (160
mg > 0.819 mmol)?» DMF(1 mL) ¥ 2z % ;% & ¥ % m20.0 M &
A AL 44 (100 uL > 2.00 mmol) « £ T8 T2 04 E #1045
&8 > db B A o = B4k 8% (120 uL > 2mmol) B # # 7 43 & 42
EREMION S © B S fv— $920.0 M& & 1L 45 (100 uL -
20mmol) B A HRAHI05 4 - H14 > BB ok F o
(120 pL - 1.9 mmol) - HH R A M54 > BB A A S 2

¢ ERLBY c BRAVWMEAKRY > B didEKE R R UE
BS-(=FABA)E L H#[5,4-dE®-2-% — 5 K 58 86 = B
= T 8 (194 mg - £ £79%) - 'H NMR (400 MHz, CDCl;)
o ppm 8.75 (s, 1 H) 3.26 (s, 6 H) 2.64 (s, 6 H) -
FHEE D (R)-N°,N°- = F R -N°-(4H-1'- § 8 45 [ o -5,3'- 4
R[2.2.2] F H]-2-K) & ok F[5,4-d] i #-2,5- = p
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A fx .
A5

g 5-(= F A e A )E ok [5,4-d]ER-2-F — AR HKE R
BB — ¥ &5 (90 mg > 0.301 mmol) ~ (8)-3-(B & F & )R-
3-8 — # £ 8 (83mg > 0.361 mmol) & % & 4% (196 mg - 0.60
mmol) % DMF(1.0 mL) ¥ 2 i& & 4 /v & £ 100°C & 8 1.5/
B} e w&ﬁm%%iﬁﬁﬁg’ﬁAm¢ﬂmﬁwﬁm
(Ak)- RB KR KEHZHBRD BB E o BIE
EATVREEALERBRMN(Q2-40% 9:1F 8 g A 14k -4
)itk AT R 28 EE g a4 > (R)-N° N°-= F % -
N2-(4H-1'- % 2 38 [*8 o -5,3'- 4 E [2.2.2] F 5 ]-2- B O)oE o H
[5,4-d] % & -2,5- = % (81 mg > & F£71%) ° 'H NMR (400
MHz, CDCl3) & ppm 9.07 (br. s., 1 H) 8.50 (s, 1 H) 4.01 (d,
J=9.54 Hz, 1 H) 3.67 (d, J=9.54 Hz, 1 H) 3.39 (dd, J=14.93,
1.63 Hz, 1 H) 3.23 (s, 6 H) 2.71-3.10 (m, 5 H) 2.10-2.24
(m, 2 H) 1.68-1.84 (m, 1 H) 1.46-1.68 (m, 2 H) > MS
(LC/MS) R.T.=0.87 ; [M+H]"=360.23 -

F 270
(R)-N-([1,2,4] = & #[1,5-a] # %-2-£&)-4H-1'- & # 4F[ &
of -5 3 -AEIE[2.2.2] F 4 ]-2- K&
N-n )
HN/« /)\//N
oA

N

N
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LA [1,2,4] = & F#[],5-a] wt o&-2- %

N-NT
~/< AN

£ E BT @t %k-2-8 (25 g 260 mmol)# = <& % (300
mL)¥ 2 ZRPER S BEHRABCALAR LR B& (37.9 g
289 mmol) - £ X B FTHHBELAMIS)I o » LA AX T %
BER - BAKEBRERN T (150 mL)S 2 8 (150 mL)
ZRAEMHMT o AMBER T & TEACL09 mL > 780 mmol) &
Fo B Bk BB B BB (72.5 g 1040 mmol) - £ F 8 T #F R4
2/ BF H otk 2 B R B B4 B o BAEERASME TR B K
HER - &% AR (0-20% F 8 /CH,Cl,) 4 16 7% £ B 2 1
%5 a e B 860 g)- A Bl B8 K B NDEOACR K F - A
EtOACE R KB MR - ABRABRDOHZH LB L& ss
MR UK ITE G E BB AKZ[1,2,4]= ok 3% [1,5-a] & -2-
B (12 g > 88 mmol » 33%) - MS (LCMS) [M+H]=135.96 ;
R.T.=0.21 min -

ZEEB - [1,2,4] = ok FE[],5-a] vt h-2- R = 55 1 5 B 5 g
= F g5

T o™
s n—4 )\/N

2105 42 & [1,2,4] = & 4 [1,5-a] % -2-8 (676 mg > 5

mmol)?* DMF(10 mL) ¥ 2 5 & ¥ 4 18 % s NaOH(20 M > 0.5
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mL) ~ CS,(1 mL) > NaOH(20 M~ 0.5 mL)& # ¥ (1 mL)
EE B THERSCDIUIHALARERS D ¥ A w10 mL
XK ZRMEMLSMEFRE - AEOAC(100 mLx3)% R %
Al c RBKEMKOMZAKRBE  BHBMELKE  BRL
% 3 o 4@ Biotage® B F H (L B L 8 -T 5 10-30%) 4 1t 7%
B SRR e R Rk [1,2,4] =43 [1,5-a]% ok -2- K
— Ak s Bh D Mk B — F 85 (720 mg c 3 mmol > 60%) ° 'H
NMR (500 MHz, CDCl3) § 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 min °

£ BEC  (R)-N-([1,2,4] = o #[1,5-a] % %#-2-£)-4H-1'- & #¢

BE [ ok 5,3 - FE[2.2.2] FHK]-2- &

N—NT o\
HN/Q P
N
oA

N

N

4% [1,2,4] = o 3 [1,5-a] s % -2- AR BE R RE = F
& (120 mg > 0.50 mmol) ~ (S)-3-(B& & F X )RE-3-82 =8
B 8 (120 mg > 0.76 mmol) & %X & 4& (492 mg ° 1.5 mmol)#
DMF(5 mL)¥ 2 i 4 #% £ 70C T /v &6/ 8 - é"ééﬁ-}%é\%
H 14 Biotages B % 4 (100% Z 8 T & - k5 42 10-35% 9:1F¥F
B RALE-AP)LLURFE B S E BKZHAEAEY
(R)-N-([1,2,4] = =k 5 [1,5-a]% % -2- 4% )-4H-1"- R 58 4 [& % -

5,348 3% [2.2.2] % #2.1-2-8 (85 mg » 26.7%) - 'H NMR (500

139832.doc -298 -
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MHz, 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,
IH), 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 ; R.T.=0.2 min -

FH271
(R)-N-(& ot F#[5,4-b] 9t F-2-&)-4H-1'- £ 34 $F[ o ok -5 3'-
BE[2.22]F &]-2-#%

" L)

A

A E A5, 4-b]w R-2- R gD A = P A

(i%’*s

) *E o F [5,4-b] =t % -2-# (300 mg * 1.98 mmol)» DMEF(2
mL) ¥ 2 & 3% & ¥ & Av 20.0 M & £ 1t 45 (200 uL - 4.0
mmol) - R &G MAEFTETHHI0S4 > sbodh o — 5 1L
% (300 pL > 4.96 mmol) B #H # A i3 iz & 2 4 H 1045 43 o
A A A — ¥ 5200 M& R 1L 45 (200 pL > 4.0 mmol) B & #
HREHI0N S - R4 > & B H mwar F (300 ul » 4.76
mmol) - R 45 M54y 48 2 B MR AETEALBRY - B8
REVBEAKTY > AR DBARERBEREH I L EE 2
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ez o o 3 [5,4-b]ok 0¥ -2-H = AR K B BB B BE BR — ¥ &5 (190
mg: A %38%) RRHH4UEFTE-FAALCRTRA
'f NMR (500 MHz, CDCI;) § ppm 8.47 (d, J=4.58 Hz, 1 H)
8.11 (dd, J=8.24, 1.53 Hz, 1 H) 7.37 (dd, J=8.24, 4.88 Hz, |
H) 2.66 (s, 6 H) °

4 EEB © (R)-N-(& = F#[5,4-b] % Z-2-K)-4H-1'- 8 ## 4F [ &

o 5,304 F[2.2.2] FA]-2-H

N~
HN— |

o~ —<3:(Nj
AT

4 o ok # [5,4-b]ub g -2-& — s K s R T AR B — F 8 (90
mg » 0.35 mmol) ~ (S)-3-(B % F X )RE-3-88 =~ B B % (97
mg > 0.42 mmol) & # # 4& (230 mg > 0.71 mmol)# DMF(1
mL) ¥ 2 & & 4 Ae B 2 100C B 82/ 85 o 250 R &R S
s EEBE MAXTEAAMERMUAR) AEKAKS
Gz hEMRY o BHBMAER BRELALAAEZTRE &Y
BE A (2-40% 9:1F 8 © RALLEZ-AH)&ILREH - &
HE A AT PR A BB BN RFE (R)-N-(& & 3 [5,4-b]
b vz -2- A )-4H-1'- 8 2 B [B 2 -53 -4 R[2.2.2]F R ]-2-K&
(84 mg > & %76%) 'H NMR (400 MHz, CDCI;) & ppm
9.30 (br. s., 1 H) 8.37 (dd, J=4.77, 1.51 Hz, 1 H) 7.82 (dd,
J=8.03, 1.51 Hz, 1 H) 7.28 (dd, J=8.03, 4.77 Hz, 1 H) 4.05

(d, J=9.54 Hz, 1 H) 3.70 (d, J=9.54 Hz, 1 H) 3.42 (dd,

J=15.06, 1.76 Hz, 1 H) 2.75-3.07 (m, 5 H) 2.14-2.26 (m, 2
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H) 1.71-1.84 (m, J=13.99, 9.79, 4.17, 4.17 Hz, 1 H) 1.48-
1.68 (m, 2 H) » MS (LC/MS) R.T.=0.64 ; [M+H]"=316.15 -
E 5272
(R)-N-( ot F[5,4-b] ot f-2-£)-4H-1'- § 44 $F[F ot -5, 3".
BIE[2.22]F 4]-2-%

)
A3

A (R)-N-(6-7% & o 3 [5,4-b] ot ok -2- % )-4H-1'- & 5 4% [&
#-5,3"-% R [2.2.2]F 5 1-2-% (44 mg > 0.111 mmol)% ;& »
MeOH(50 mL)¥ E % 403 N HCIH £/ % B 22 34 75 A2 (4 10
mL) - A R A R%H R EKZMELMESZ S Ww10%3 k48 (35
mg): HHBMEFEEAK - FEREHWRERR > b5
TLCRTREDEHE - RAARBER > Sx ik + @A
BAFEREK BEHLITERBEHDO%UBE AL T
B> BHOAMBBEMNE R EREERIEN - A AW
ERBEKBOAR) RBRKAKRSOHZERY + & 56 40
R BIBREBEEAETYRG - BB RN (2-40% [9:1F
B QAL ARt A c AHALEAT YRS B
W 5 BB A 4F Bl (R)-N-(=F =& 3 [5,4-b]wt o5 -2- & )-4H-1'- &

M OUR [ B ok -53- 4 B [2.2.2] % % ]-2- % (24 mg > 0.075

mmol - & % 67.5%) - '"H NMR (400 MHz, CDCI;) 8 ppm

9.50 (br. s., 1 H) 8.41 (d, J=2.76 Hz, 1 H) 8.27 (d, J=2.76

Hz, 1 H) 4.06 (d, J=9.79 Hz, 1 H) 3.72 (d, J=9.79 Hz, 1 H)
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3.43 (dd, J=15.06, 1.76 Hz, 1 H) 2.74-3.09 (m, 5 H) 2.12-

2.25 (m, 2 H) 1.71-1.86 (m, 1 H) 1.49-1.67 (m, 2 H) ° MS
(LC/MS) R.T.=0.75 : [M+H]"=317.13 -
F /273

(R)-N-(7-F fLKR-5-F K& &b [54-d] & %-2-£)-4H-1"-

24 AE [oF ok 5,3 - IE[2.2.2] F K ]-2- B

~o

<L
[@H: SI:J\ ®

o fi-5- PRk A5, 4-d] HE-2- R

(o)
No-S o
T‘J,?—N%
Cl

@ 4,6-= F.-2-F A FER-5- (1 g 562 mmo)R X Hi &

Bs B O- Z & (O-ethyl carbonisothiocyanatidate)(0.66 .

A A
mL + 5.62 mmol)Z & A4 ¥ & ¥ X2 mL)R T & HAE

M A 100CH s E1.5/ 8 - e RR S Y
EHRACOLEEE MKk

& HA K F BT B

# MRS
nigEEE - AHEREABER
= g 42 B BE A 43 B T- A -5-F K oE ok 3 [5,4-d]E
B 7, &5 (1.08 g 3.96 mmol > & £70.5%) -

.1 H) 4.30

h iR K E

2-ABmA TR
'H NMR (400 MHz, DMSO-dg) & ppm 12.70 (br. s.
(q, J=7.19 Hz, 2 H) 2.69 (s, 3 H) 1.30 (t, J=7.15 Hz, 3 H) °
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% BB - 7-FARK-5-FEREogFok#[54-d]#og-2-5
N\ S
\N'rj;[,?"‘“z
o\
A T-8-5- ?ﬁi%"iﬁ[54d] g -2-5 B & ¥ E% ¢ B5 (300

mg - 1.100 mmol) B :F N FEMNFE+F 225% w/wiE & (5
mL » 23.14 mmol)¥ » B R A M@ AMBA - A4 REY
ERBEE  AAXHBLARAD ERMAKR)- A B Kk A
ﬁzﬁ%%’@ﬁ@m%ﬁ’@ﬁﬁﬁﬁﬁ¢%%uﬁﬂ
7-F &, -F A Ko [5,4-d]F ® -2-5 (120 mg » 0.612
mmol » & #55.6%) - 'H NMR (400 MHz, DMSO-ds) & ppm
7.71 (s, 2 H) 3.98 (s, 3 H) 2.52 (s, 3 H) »

ZFBC - T7-F R -5-FRFAGF[5,4-d] Fox-2- K = 55 1 3

dE 5% BB = P B

~o /
/t s>— S/
N XN
| >—N
/I\ N/ S>_

m7-F 8 & -5-¥ 4/ ¢ ¥ [5,4-d]) "% & -2- 8% (100 mg -
0.51 mmol)#» DMF(0.5 mL)¥ = B ¥ & ¥ % # 16.0 M4 &
(75 pL> 1.2 mmol) e £ X B FTH AL MBLEI0H 48 -
b B A& Ao = & 46 8% (80 pL > 1.27 mmol) B I8 # #7483 4 4= )
R MI05 4 o BAw— 5160 ME & L4 (75 ul > 1.2
mmo)E B HREMION 4 - K% > B A Ajvsr ¥ 8 5 (80

139832.doc -303 -
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uL > 1.29 mmol) - #H R & H 55 & BB R KXKERE
hE M o BRAMMEAKT BLHEGBE WE B EAFERA
r BB BAESHBREMNQR%LHELE-RH)E—
,%&o%ﬁﬂ&é??%%é%%%%uﬁﬂiﬁéﬂﬁ
Wz 7-F G A -5-F A ek F[5,4-d]ER-2-K - HRAARK G E
B B - ¥ B (90 mg 0 & % 59%) - 'H NMR (400 MHz,
CDCl;) & ppm 4.17 (s, 3 H) 2.71 (s, 3 H) 2.64 (s, 6 H) ©
% ZED : (R)-N-(7-F # £-5-F R Lot H[54-d] B#AZ-2-&)-
4H-1'- £ # 42 [ 7& @-5,3’-%%[22.2]%%]-2-5;

0
HN— [
/\< —<S \N)\

% 7-F B & -5-F K E ok [5,4-d)E R -2-K = AR K B
TR EE = F 85 (56 mg > 0.19 mmol) ~ (S)-3-(FE & F & )wR%-
3-f% — ® & % (51 mg - 0.22 mmol) & & 8 46 (175 mg > 0.54
mmol)# DMF(0.5 mL) ¥ 2 i& & # Ao # £ 100°C & 85 2/ B o
AmRABRLOMERABBRE  MAKTEAAYERM
k) REBKAE®KESHZAKYD B EMEIE BESL
EATYRGE BB REAM(Q2-40% [9:1F 8 ¢ & AdE]
AL Al AHBEAETREEAMSEN AR
5] (R)-N-(7-F £ 4 -5-F % <& ok # [5,4-d] & € -2-%)-4H-1"-

Gk ¥E [E ok -5,3'-4 B [2.2.2] F K ]-2-8 (34 mg E X

50%) - 'H NMR (400 MHz, CDCl;) & ppm 9.10 (br. s., 1 H)
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4.14 (s, 3 H) 4.03 (d, J=9.54 Hz, 1 H) 3.68 (d, J=9.54 Hz, 1
H) 3.39 (dd, J=14.93, 1.63 Hz, 1 H) 2.74-3.07 (m, 5 H) 2.68
(s, 3 H) 2.04-2.28 (m, 2 H) 1.70-1.86 (m, 1 H) 1.44-1.67
(m, 2 H) » MS (LC/MS) R.T.=1.10 ; [M+H]*=361.32 -
F 5274
(R)-N-(7-F K & ok H[5,4-d] & %-2-K)-4H-1'- § 34 3 [ 2
-5, 3-ME[222] F 4 ]-2- 5

VAR f J
AT

GHEA T FRR-S5-FRAE oA F[5,4-d] B2 £ = 5tk
LAl

~ o /
/‘I s>— S/
N N\ /
N
)I\ N/ S>_

© 7-F R A& Kok [5,4-d]F = -2-5 (300 mg ° 1.67 mmol)
#DMF(1.5 mL)Y 2 B % & ¥ & 7 16.0 M4 £ 1t 48 (210
L > 3.4 mmol) - ¥R A MAEETB FTHHLI10H 48 » b &5
7m = &i 4t % (250 pL 0 4.15 mmol) » B B4 1 13 o 42 6 2 &
#1048 B B o — 3 5 16.0 M& & 1t 41 (210 uL » 3.4
mmol) » B B H R A5H10048 - & % ZBH A o F ol
(250 pL » 4.00 mmol) - 32 A5 H 104 48 - LB R K E
RELBRY - HASCHBEAKT - BEGBAEKRED 2
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B2 LEEBERKZT-FAKA-S-F A -EoH([54-d]E=-2-
A - R EED M = T & (324 mg & £69%) 'H NMR
(400 MHz, CDCl;) & ppm 8.60 (s, 1 H) 4.20 (s, 3 H) 2.65 (s,
6 H) -
 # BB i (R)-N-(7-F R £k #[54-d]#&-2-£)-4H-1"-

g SE[ B ok -53-#E[2.22]FK]-2-K&

~o

[@%:*’Zfﬁ»"

4 7-F G A oE ok 3 [5,4-d]E R -2- A B K B BR B AR R =

85 (150 mg @ 0.52 mmol) ~ (S)-3-(& % ¥ X )RR -3-8 =
B #% @ (132 mg > 0.58 mmol) &R % & 4% (427 mg > 1.31 mmol)
#» DMF(3 mL) ¥ 2 i& 4 4 /v # £ 100C & 852/ 8 « & 87 R
ERAbmERBRE cMAKTHERAN FR@MAK)-
m%%%ﬁzﬁﬁ%’@mﬁm%ﬁ’ﬁﬁﬂﬁéﬁ¢%
oo BRI R M (2-40% [9:1F B8 ¢ A A& ]-AMH)&LER
by o A B EARTYREREAEME RS AT E(R)-N-(7-F
G, % E ok F[5,4-d]E ok -2-4)-4H-1"- R M F[R4-53-2K
[2.2.2] % k£ 1-2-% (95 mg* & £51%)- '"H NMR (400 MHz,
CDCl;) & ppm 9.12 (br. s., 1 H) 8.52 (s, 1 H) 4.16 (s, 3 H)
4.05 (d, J=9.54 Hz, 1 H) 3.70 (d, J=9.54 Hz, 1 H) 3.40 (dd,
J=14.93, 1.88 Hz, 1 H) 2.70-3.07 (m, 5 H) 2.08-2.27 (m, 2
H) 1.68-1.85 (m, 1 H) 1.48-1.66 (m, 2 H) > MS (LC/MS)
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R.T.=0.90 ; [M+H]"=347.34 -
FH275
(R)-2-(4H-1"- G # IF[ B 4-53 - F[2.2.2] FR]-2-£ m R)
oF of 5. F pE

B OF B 2742 F ok b 2-8 B -5- R A oE ok fe 4o 2 A& (R)-2-
(4H-1'- R A SR [B ok -53- 4B [2.2.2]F K ]-2- 5 B A& )ok o -
5-F 8 - '"H NMR (500 MHz, DMSO-D6) & ppm 9.05 (s, 1

H), 8.13 (s, 1 H), 3.86 (d, J=10.38 Hz, 1 H), 3.61 (d,
J=10.38 Hz, 1 H), 3.01-3.10 (m, 2 H), 2.83 (t, J=7.63 Hz, 2
H), 2.62-2.71 (m, 2 H), 2.09 (s, 1 H), 1.90-1.97 (m, 2 H),
1.54-1.62 (m, 3 H) - MS (LC/MS) R.T.=0.52 ; [M+H]*=290.0 -
F 5276
® (R)-N-(7-78 nt % #[1,2-f][1,2,4] = A -4- R )-4H-1'- § # 2%
[ -53"-#F[222]FK]-2-&

X Br

b N

HN N
0~
I "

BEBI2742 K ik B 7-0% bk H[1,2-1][1,2,4] = & -4-3 4
% & A (R)-N-(7-38 b o8 3 [1,2-f][1,2,4] = & -4- & )-4H-1'- §,
AR [R2-53-# K [2.2.2] ¥ % ]-2-% - 'H NMR (400 MHz,
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MeOD) & ppm 8.13 (1 H, s), 7.04 (1 H, d, J=4.53 Hz), 6.77
(1 H, d, J=4.53 Hz), 4.09 (1 H, d, J=10.32 Hz), 3.79 (1 H,
d, J=10.58 Hz), 3.24 (1 H, d), 3.12 (1 H, d), 2.70-3.00 (4 H,
m), 2.06-2.25 (2 H, m), 1.52-1.86 (3 H, m) - MS (LC/MS)
R.T.=1.62 ; [M+H]"=377.2 -

F /277
(R)-N-(1,6-vfog-2-2)-4H-1"- £ 4t $F[& -5 3"-# K[2.2.2]

FAE]-2- B

HN
o~ \ 7
s

B EF22742 K ik & 1,6-v5a% -2-B% A ¥ 4 & (R)-N-(1,6-9%
e -2- A )-4H-1'- 8 3 B[Rk -53-% B [2.2.2] F K]-2-%& -
'H NMR (400 MHz, MeOD) & ppm 8.99 (1 H, s), 8.48 (1 H,
d, J=6.04 Hz), 8.20 (1 H, d, J=8.56 Hz), 7.77 (1 H, d,
J=6.04 Hz), 7.12 (1 H, d, J=8.81 Hz), 4.12 (1 H, d, J=10.32
Hz), 3.82 (1 H, d, J=10.32 Hz), 3.36 (1 H, d), 3.21 (1 H, d),
2.79-3.09 (4 H, m), 2.08-2.30 (2 H, m), 1.56-1.95 (3 H,
m) » (LC/MS) R.T.=0.38 ; [M+H]"=310.3 -

#7278
(R)-N-(vk ok pt-2-£)-4H-1"- A # F[E #-53-ZF[2.2.2]
F ]2 B
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- ﬁ
O

8RB 2742 O kb 2-BF A o8 ok o A2 45 D & (R)-N-(ok ok
H-2-K)-4H-1- R4 R [B-53 - (2221 % K]-2-% -

[N

'H NMR (400 MHz, MeOD) & ppm 9.27 (1 H, s), 7.72-7.99

(3 H, m), 7.47 (1 H, dd, J=7.55, 3.78 Hz), 4.07 (1 H, d,

J=10.07 Hz), 3.76 (1 H, d, J=10.07 Hz), 3.26 (1 H, br. s.),
@ 3.13(1Hd),270-3.03 (4 H,m), 2.17 (2 H, br. 5.), 1.50-

1.88 (3 H, m) - (LC/MS) R.T.=1.11 ; [M+H]*=310.3 «

#1279
(R)-N-(6,8-=— & Z Fo#-3-£)-4H-1"- & FE I [E ok -5 3. 4 1F
[2.2.2] # &]-2- 5%

HN&
o) N—7 cl

\

B A N-(2,4-— R F

B
[\
N
by
§
p
B
o
B
Ky
¥
=
¥

©2,2-— L AR LE TR TR g 12.6 mmol) #
FROAOML) Y222 HFmQ4-— R ELA)PHQ e 11.4
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mmol) ¢ & 70°C F Ao 3 & & 4 1/ & o @& B # (Biotage
100%Z 8 ¢ 85 )4k b iR &4 - REMEHE &Y IV I
&, %5 Mok K 2 N-(2,4- = £)-22-—C A AT 82
& B (2.8 g 9.2 mmol » & ¥72.7%) '"H NMR (500 MHz,
DMSO-Dg) & ppm 7.27-7.70 (m, 3 H), 4.77 (s, 1 H), 4.14-
435 (m, 2 H), 3.45-3.68 (m, 4 H), 1.09-1.29 (m, 6 H) -

LC/MS RT=2.03 ; [M+H]"=304.9 -

# EEB © 6,8-— R K FAH-3-F&
HaN Ay Cl
o
Ci

A EB T @AM mL 75 mmol) ¥ & AuN-(2,4-= &K
WA)22- LA AT EH D HEEEQ g 6.6 mmol) - Ao B
R B Z40°CE 518/ 85 - TLCALC/MSRk B FE LAY - &
R B EEEBEANOHKBER(H1IS M)V LEEREBR

SmpepHE A #HT - A L8 CE(Q2XS0 mL)ERa 24 &
WA M EMgSO, 8 % » BEBLAEAE T RSE XNFEE
M o 4& /& # (Biotage:10-80% C B ¢ B /T f )b b & 4 A

BEIAELTEDRKZST-— R E-EH-1-4 (032 g~ 1.50
mmol © & %22.9%) - '"H NMR (400 MHz, DMSO-Ds) & ppm
8.99 (s, 1 H), 7.64-7.73 (m, 1 H), 7.30 (d, J=2.01 Hz, 1 H),
6.61 (s, 1 H), 6.43 (s, 2 H) - MS (LC/MS) R.T.=1.40;
[M+H]"=213.1 -

S$HC: 68-—HA-3-BEHAREAFH
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Ci
Cl

@A =R FRQROmL)F 26,8-= £ & & Hh-3-5(0.27 g -
1.28 mmol) + Z Ao 1,1'- &% % % B =t =2 -2(1H)- &) (0.30 g -
1.29 mmol) » B A4A0CTFTHBEEREROHMANE « 25 RE
2 ¥ & H R # (Biotage : 10-100%27 & Z & /2. ) 15 3] 2
WARMKZ68-—R-3-B A4 B 5902 g 0.78 mmol >
£ %#61.9%) - '"HNMR (500 MHz, DMSO-Dy) & ppm 9.42 (s,
1 H), 8.16 (d, J=1.83 Hz, 1 H), 8.02 (d, J=2.14 Hz, 1 H),
7.92 (s, 1 H) - MS (LC/MS) R.T.=3.63 ; [M+H]*=255.0 -
ZHED C (R)-N-(6,8-= L B oE Hf-3-£)-4H-1"- £ 3 48[ & o4 -

S.3-BE[222]F &]-2-%

£ £® T @ W»DMF(10 mL)¥ 2 6,8-= £ -3-2 28 &L & &
£ 4% (0.17 g+ 0.67 mmol) ¥ F fv 5 & 48 (0.543 g 1.67
mmol) R (S)-3-(B & F £ )oR v -3-8% — 8 & 8 (0.15 g+ 0.67
mmol) « £70°CFHH R B2 8 - AHEKBE T E 44 &
ZTR%E - ANN-Z £ & A 81 =3 & (0.31 mL- 2.0
mmol)R ¥ £ 4 - w#h R A& i?O"CE’i Brd/NBF o AR B E
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R ARmUAIGEAAEY - &R M (Biotage : 85% CHCl; »
14% MeOH:» 1% NH,OH)@& it A # - #AMBEHBAN D E
LEBLE T  LESHMARLBRY  REAKEH AL EL
BB ARBLAAERATERUNFEHIGEN RKZ
(R)-N-(6,8-=— fL B & -3-£)-4H-1"- R e R [R 4 -53-% K
[2.2.2]% % 1-2-8 (0.094 g > 0.24 mmol » & % 36.6%) - 'H
NMR (400 MHz, DMSO-Ds) & ppm 9.23 (s, 1 H), 8.71-8.83
(m, 1 H), 7.90-8.00 (m, 1 H), 7.57-7.67 (m, 1 H), 7.13-7.24
(m, 1 H), 3.79-3.90 (m, 1 H), 3.53-3.64 (m, 1 H), 2.93-3.04
(m, 2 H), 2.72-2.82 (m, 2 H), 2.61-2.70 (m, 2 H), 1.99 (s, 1
H), 1.90 (s, 1 H), 1.59 (d, J=4.78 Hz, 2 H), 1.40-1.50 (m, 1
H) - MS (LC/MS) R.T.=1.68 ; [M+H]"'=377.1 -
& #/280

Cl

— Cl
HN—(
o< N /
AN

(R)-N-(6,7-= f £ ok opf-3-K)-4H-1'- £ 3# [ G o£-5,3- % 5
[2.2.2] F & ]-2- 5

Cl Cl

HN
o~ }\1/
A
S A N-(34-= A K FR)-22-ZCARZHBEKEBE
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NH
\/o\’)f\N cl
A
©2,2-~ AR LT K TFE (204 g0 12.6 mmol)#
FE(OmL)Y 2 5% ¢ ABa4-—REXEA)PHRQg 11.4
mmol) « £ 70C F e # R A M1/ 85 - & B # (Biotage :
100% T 8 T &5 )&h 16 i & 4 - R B E BN RITHE R
EREERIN-GAI- QR RXFRA)22-_ AR LEHD B
B % (2.8 g+ 9.2 mmol > & £72.7%) - '"H NMR (500 MHz,
CDCl5) & ppm 7.45 (m, 1 H), 7.40 (m, 1 H), 7.19 (dd,
J=8.09, 1.98 Hz, 1 H), 4.94 (s, 1 H), 4.43 (s, 2 H), 3.47-
3.77 (m, 4 H), 1.41-1.79 (m, 6 H) - LC/MS RT=2.15 :
[M+H]*=305.1 - |
BB 67— R A3 B RS5,6-= f B ok o3

Cl

HaN cl H,N cl

X
+ |

N__~ cl N =~

£ EBT@HKM mLo 75 mmol) ¥ % /N-(3,4-— & %
FR)22-Z AR BT BERQ g 6.6 mmol) o o #
RBEEAOCEBHII N - TLCRLC/MSER B AL A H -
PREZEERELMANaOHAZER(H15 MY ot 5 £ R A2
CHHPHE AT - RLBLEBEQx50 mL)XRm &4 » A
HAMYEMSO )% BABLAAX Y RBE LS AE
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i o 4& B # (Biotage ' 100% Z 8 L & £ [90/10% T, B T &5
/MeOHD %4 it 4m A K FEE2RRED XK ZEMEMHD
6,7-:-%5:v%#*-l-ﬂf&;ﬁﬁ,é-:—iu;%u’i‘%-&%zé@1:1-;%/5\#51
(1.2 g 5.64 mmol ° A E86.0%) B B A KB N B
2 EAT&EEA - '"HNMR (500 MHz, DMSO-Ds) 5 ppm
8.90 (s, 1 H), 8.83 (s, 1 H), 8.12 (s, 1 H), 7.89 (s, 1 H),
7.84 (d, J=8.54 Hz, 1 H), 7.28 (d, J=8.85 Hz, 1 H), 6.83 (s,
] H), 6.58 (s, 1 H), 6.48 (s, 2 H), 6.25 (s, 2 H) o MS

(LC/MS) R.T.=1.59 ; [M+H]+=213.0 o

S HEC 6,7-—F-3-BHmAREARRS 6= A-3-FFA
A B EH
cl
S N ~ cl SN cl
N~ cl NI/

N R FEQ0 mL)¥ 26,7-= f B Eoh-3-8 AS5,60-=
L ok ok -3-%2(0.410 g 1.924 mmol) ¥ & Au 1, 1'- 57 ¥ A B
ot vz -2(1H)-#4(0.469 g 2.021 mmol) B £40C F # # K &
o A M AN o A R B E E R BB M (Biotage - 10-100%
LB LE/AE)ASHET AR IENBRELREY
X H2 ok %k (0.2 g 0.784 mmol > 7 %

40.7%) & 5,6- — f -3- B R R A B -2 & (0.23 g - 0.902
mmol » & & 46.8%)  5,6- = & -3-& B A A B &R 'H
NMR (500 MHz, CDCl;) & ppm 9.10 (s, 1 H), 7.87 (d,
J=8.85 Hz, 1 H), 7.82 (s, 1 H), 7.66 (d, J=8.55 Hz, 1 H) -
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MS (LC/MS) R.T.=3.63 ; [M+H]'=255.0 - 6,7-= £,-3- & &

A& E 2o 0 'HNMR (500 MHz, CDCI;) & ppm 9.04 (s, 1

H), 8.11 (s, 1 H), 7.94 (s, 1 H), 7.37 (s, 1 H) « MS (LC/MS)

R.T.=3.42 ; [M+H]"=255.0 -

ZHEC (R)-N-(6,7-=f B £ Hf-3-£)-4H-1"- % 2 2E [ oF o -
5, 3-BE[2.22]F &]-2- 5%

Cl

HN
o—\( }\1 %
[NAJ’WN

£ F & F @ »DMF(10 mL)¥ 26,7-— f-3-2 5 f & &
oK (0.13 g - 0.510 mmol) ¥ F v 5 & 45 (0.42 g 1.27
mmol) & (S)-3-(f A ¥ A )vg oy -3-88 — & Bk B8 (0.118 g -
0.515 mmol) - £70C F# # R B2/ 8% - AR EZEE R
B A& A ZT RS - & B # (Biotage : 85% CHCl;y » 14%
MeOH - 1% NH,OH) 4 1t 2 #% - K % R DMF(10 mL)&
NN'-— 2 & X s = % B (0.238 mL > 1.529 mmol) & 32 &
oo R EEIOCE F 18 8F - RATREEER AR
RAT B mAEY > #%mE %R H (Biotage : 85% CHCI, »

14% MeOH » 1% NH,OH)#: 1t 2 4% 2] (R)-N-(6,7- = # B o&

M -3-5 )-4H-1'- & % 2 [ & o -5,3"- TR [2.2.2]F ®w]-2- %
(0.12 g» 0.312 mmol * & %61.2%) - '"H NMR (500 MHz,
CDCl3) & ppm 9.03 (s, 1 H), 8.87 (s, 1 H), 7.96 (s, 1 H),

7.83 (s, 1 H), 7.24 (s, 1 H), 3.88-4.06 (m, 1 H), 3.60-3.74
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(m, 1 H), 3.42 (d, J=14.65 Hz, 1 H), 2.82-3.15 (m, > H),
2.23-2.34 (m, 1 H), 2.18 (s, 1 H), 1.72-1.87 (m, 1 H), 1.48-
1.70 (m, 2 H) - MS (LC/MS) R.T.=1.63; [M+H]"=377.1 -
F /281
(R)-N-(5,6-= fi B oEo#-3-K)-4H-1'- 8 # 5[ % o -5,3'- %
[2.2.2] F 4]-2- %%

Cl Cl

ﬁi}

.O \!
[Nﬂjw“

% %8 F @»DMF(10 mL)¥ 25,6-= R-3-F R |AE X
o 9 (0.11 g > 0.431 mmol) ¥ & Ao 5 B 46 (0.351 g 1.078
mmol) & (S)-3-(# & F % )R & -3-8 — % 8% % (0.100 g
0.435 mmol) - £ 70°C F # # &K & 2/ B e S REEE R
B4 E %= ¥ R4 o & B M (Biotage : 85% CHCl; » 14%
MeOH » 1% NH,OH) 4 1t #a B - K& % A DMF(10 mL) &
NN'-— & & # s 1t — & % (0.202 mL - 1.293 mmol) & I &
M o B R EEIOCEBIS G - AWK BEEREL RS

/2 8 s A 4 o & B ¥ (Biotage : 85% CHCIl; » 14%
MeOH » 1% NH, OH)4h it sa 2 X F 2 2 R & H K KX
(R)-N-(5,6-= fi B &% -3-%)-4H-1'"-R s H [F2-53" 4 33
[2.2.2]% #1-2-% (0.084 g 0.218 mmol > & % 50.6%) - 'H
NMR (500 MHz, CDCI;) 8 ppm 9.09 (s, 1 H), 8.93 (s, 1 H),

7.63-7.82 (m, 2 H), 7.40 (d, J=8.55 Hz, 1 H), 3.99 (d,
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J=9.16 Hz, 1 H), 3.78 (d, J=8.85 Hz, 1 H), 3.51 (d, J=14.65
Hz, 1 H), 3.30 (d, J=14.65 Hz, 1 H), 2.90-3.23 (m, 4 H),
2.33-2.48 (m, 1 H), 2.29 (s, 1 H), 1.83-1.94 (m, 1 H), 1.62-
1.83 (m, J=42.12 Hz, 2 H) - MS (LC/MS) R.T.=1.57 ;
[M+H]*=377.1 -
F #/282
(R)-N-(3,4- = & = Z-2-K)-4H-1'- f 4 $F[7E o -5, 3'- 4% 38
[2.2.2] # #£]-2-1%

Ci Cl
W
o—( N—7
A

@R HI2672 F ik b 2-B A -3,4-= Rk ow A 45 45 (R)-N-
(3,4-= R o®-2-5K)-4H-1"- R 3 3B [*B ok -5,3'-4 38 [2.2.2] &
%1-2-# ° 'H NMR (500 MHz, DMSO-D4) & ppm 9.10 (s, 1
H), 8.08 (d, J=5.49 Hz, 1 H), 7.13 (d, J=5.49 Hz, 1 H), 3.86
(d, J=9.77 Hz, 1 H), 3.60 (d, J=9.77 Hz, 1 H), 2.96-3.05 (m,
2 H), 2.77 (t, J=7.63 Hz, 2 H), 2.66 (t, J=7.78 Hz, 2 H),
1.97-2.05 (m, 1 H), 1.86-1.94 (m, 1 H), 1.54-1.63 (m, 2 H),
1.43-1.51 (m, 1 H) - MS (LC/MS) R.T.=0.78 ; [M+H]*=327.0 -

F #/283
(R)-N-(3-& # og-2-K)-4H-1'- § # 32 [ -5,3"-83%[2.22]

£ ]-2- 5
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Cl
o)
s,

2672 K kb 2-B A -3-R ok At R A (R)-N-(3-
Foth o -2- 4 )-4H-1'- 8 38 3R [B ok -5,3 -4 R [2.2.2] F K ]-2-
gz - 'H NMR (500 MHz, DMSO-Dg) & ppm 9.06 (s, 1 H),
8.14-8.19 (m, 1 H), 7.74-7.79 (m, J=7.78, 1.83, 1.83, 1.68
Hz, 1 H), 6.86-6.91 (m, 1 H), 3.81-3.89 (m, 1 H), 3.55-3.63
(m, 1 H), 2.96-3.04 (m, 2 H), 2.78 (t, J=7.63 Hz, 2 H), 2.67
(t, J=7.63 Hz, 2 H), 1.96-2.02 (m, 1 H), 1.86-1.92 (m,
J=5.65, 3.20 Hz, 1 H), 1.54-1.63 (m, J=6.87, 3.66, 3.51 Hz,
2 H), 1.42-1.49 (m, 1 H) « MS (LC/MS) R.T.=0.26 ;
[M+H]"=293.0 -

7 #/284
(R)-N-(5-#-3-F s &-2-K)-4H-1'- K s 4F [ & 4-53"-ZF
[2.2.2] F&]-2-%

F

2}0

G E B 2672 Kk @2 A3-R-S-Rck R B EHR)-
N-(5- & -3- £ % o -2- % )-4H-1'- & % & [ & 4 -53"- % xR
[2.2.2]1% $%.1-2-8 - 'H NMR (500 MHz, DMSO-Ds) & ppm

§.81 (s, 1 H), 8.05 (s, 1 H), 7.79 (d, J=10.07 Hz, 1 H), 3.83

139832.doc -318-
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(d, /=9.46 Hz, 1 H), 3.58 (d, J=9.46 Hz, 1 H), 2.99 (s, 2 H),
2.71-2.80 (m, 2 H), 2.61-2.70 (m, 2 H), 2.00 (s, 1 H), 1.83-
1.92 (m, 1 H), 1.53-1.62 (m, 2 H), 1.41-1.50 (m, 1 H) - MS
(LC/MS) R.T.=0.52 ; [M+]"=311.0 -
F#/285
(R)-N-(6- 4t Z-2-K)-4H-1"- & 4 $F [*F od-53- 4 £ [2.2.2]
FA&]-2- B

HN—{
o—~ N %
N cl
[NAj >

8 K B 2672 F ik dy 2-8 A -6- A L ® Ae 4 B 45 (R)-N-(6-
Rootk 9% -2- K )-4H-1"- £ 58 48 (5 & -5,3'- 48 32 [2.2.2] % 5 ]-2-
% - '"H NMR (500 MHz, DMSO-Ds) & ppm 8.33-8.42 (m, 1
H), 7.60-7.68 (m, 1 H), 6.94 (d, J=7.02 Hz, 1 H), 6.72-6.81
(m, 1 H), 3.86 (d, J=9.46 Hz, 1 H), 3.57 (d, J=10.07 Hz, 1
H), 2.97 (s, 2 H), 2.69-2.78 (m, 2 H), 2.63-2.68 (m, J=7.63,
7.63 Hz, 2 H), 1.95-2.03 (m, 1 H), 1.83-1.92 (m, 1 H), 1.53-
1.62 (m, 2 H), 1.41-1.49 (m, 1 H) - MS (LC/MS) R.T.=0.43 ;
[M+H]%=293.0 -

£ #/286
(R)-N-(4,6- = fl % & -2-£)-4H-1'"- § # 4E[E ok -5,3"- 48 315

[2.2.2] F4]-2- 5

139832.doc 319+
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Cl

HN—(
o< N A
[

G B 2672 K ikt 2-RBk & -4,6-= R oAk R H(R)-N-
(4,6-= F otbog -2-2)-4H-1"- £ % B [B 4 -53 - % ([2.2.2]F
% 1-2-% ° 'H NMR (500 MHz, DMSO-D6) & ppm 8.43 (s, 1
H), 7.13 (s, 1 H), 6.84 (s, 1 H), 3.86 (d, /=9.77 Hz, 1 H),
3.59 (d, J=10.07 Hz, 1 H), 2.98 (s, 2 H), 2.58-2.86 (m, 4
H), 1.94-2.13 (m, 1 H), 1.78-1.95 (m, 1 H), 1.36-1.65 (m, 3
H) - MS (LC/MS) R.T.=0.87 ; [M+H]7=327.0 -

F /287

(R)-N-(2-F £ H&-3-4"-f ot og-2"-K)-4H-1'- 5 7% 4 [ & 4 -

5.3- 4 E[2.2.2] FR]-2- K

& #» DMF(25 mL)¥ 2 4-7% -2 -2-% (0.5 g > 2.8 mmol) -

2-% B A wbox-3-4 MIAL(0.52 g 3.4 mmol)¥ H Al Nax &

139832 .doc -320-
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#9(10 mL - 2.3 mmol) » # ¥ H w1, 1'-% (X AB A= 5%
F-—Rfibee(IDRTFHE#EA4%H(0.21 g 0.26 mmol) -
BSCTHRHRBRSHI N > AHBANEETE - AL
B2 L8 (2x50 mL)X R A4 » &£ MgSO, 4% » @A L 4 A
E TP IRY o £ B # (Biotage : 100% 90/10% 7 B 7 & - 2 &
LEaa/FE) LB EYD UG EREH KKk 22-F & 4-
3,4"-Bf b og -2'-% (0.53 g 2.63 mmol > & %£93%)- A4 &
BEANT -5 HF -

BB 2R G AR FRR3 A

WA R FRQO mL)Y 2 2-F F 4 -3,4'-8 ot ox -2'- &
(0.53 g~ 2.63 mmol) ¥ # Av 1,1'-5% # £ ¥ ok o -2(1H)- &
mﬁzg,z7an),ﬂ£4mrF%ﬁ&ﬁ@%@%4¢%o
AR EEER B R M (Biotage : 10-100% 2 8 2 85 /2 %)
A B 2-B B A -2-F A K -3,4-8 ok ok (046 g 0 1.9
mmol » & % 71.8%) - '"H NMR (500 MHz, DMSO-D6) & ppm
8.67 (d, J=2.44 Hz, 1 H), 8.26 (dd, J=4.88, 1.53 Hz, 1 H),
8.15 (dd, J=8.24, 2.44 Hz, 1 H), 7.89 (dd, J=7.32, 1.53 Hz,
1 H), 7.48 (d, J=8.24 Hz, 1 H), 7.15 (dd, J=7.32, 4.88 Hz, 1
H), 3.91 (s, 3 H) - MS (LC/MS) R.T.=2.87 ;: [M+H]*=244.9 -

Z D (R)-N-(2-F A RK-3-4"-fff ot og-2"-K)-4H-1'- § 3¢ 3F
[B-53-BF[222]F&]-2-%

139832.doc -321-
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0]
[fjw

&£ %8 F & »DMF(20 mL)¥ 2 2'- & s L X -2-F a5 -
3,4'- 8 ok 22 (0.09 g » 0.37 mmol) ¥ & Av Et;N(0.11 mL » 0.81
mmol) & (S)-3-(# & F & )i -3-82 — B 8 % (0.09 g~ 0.37
mmol) - £70C FHF R B2 - 2HKRBEERLAER
e b ik oo 4& & # (Biotage ! 85% CHCl; 0 14% MeOH *» 1%
NH,OH) & 1t 42 % S\ 43 2] &b 8% ¥ Ml 4 - [ % A DMF(20 mL)
ANN-— 2 & £ 54 =58 (0.17 mL> 1.1 mmol)i& & &
M o R BEEIOCEHFI8 8F - AHTREEZE B BB 4
43 % 4 & 4 o & B # (Biotage @ 85% CHCl; * 14%
MeOH » 1% NH,OH)4 it 4a & 4h B & # & £ 4 & B -
LC/MSA'H NMRA A T & — L% T - AR EDH L&
% % A HPLCIL 13 8] 2 @ & # K &Kk 2 (R)-N-(2-F & % -3,4"-
ook oz -2'- 4 )-4H-1'- R %k 4R [B ek -5,3' -4 R [2.2.2]F s ]-2-
% (0.02 g » 0.05 mmol » & %14.05%) - '"H NMR (500 MHz,
DMSO-D6) & ppm 9.07 (s, 1 H), 8.43 (s, 1 H), 8.17 (dd,
J=4.73, 1.68 Hz, 1 H), 7.79 (d, J=7.32 Hz, 2 H), 7.10 (dd,
J=7.32, 4.88 Hz, 1 H), 6.79-6.92 (m, 1 H), 3.76-3.97 (m, 4
H), 3.51-3.66 (m, 1 H), 2.92-3.09 (m, 2 H), 2.59-2.82 (m, 4

H), 1.85-2.03 (m, 2 H), 1.53-1.71 (m, 2 H), 1.35-1.49 (m, 1

139832.doc -322-
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H) - MS (LC/MS) R.T.=1.05 ; [M+H]"=366.1 -
& #/288
(R)-N-(K F#[d] & od-2-K)-4H-1"- £ 2 45 [F o -5,3'- 48 18
[2.2.2] F&]-2- %

Proass

EEBTEOREEEBEAT EA(IH-sk ok -1-£)F &
B (500 mg > 3.10 mmol) ~ 2-f & X & (188 mg » 1.724
mmol) B #& K THF(20 mL) - £ N, F & % A7 4% % 5% & 2/ 85
A & # LC/MS & 28It - FAZTFYHBBEB AL
Biotage Flashit % % M 30-80% EtOAc/Z # (1200 mL):x &
® BibEZ B Y AT E 2 G EERRZAYNEY R H [d)E -
2-% (200 mg > 1.5 mmol » & %87%) « 'H NMR (400 MHz,
CDCls) 8 ppm 6.20 (br. s., 2 H) 7.02-7.11 (m, 1 H) 7.17-
7.22 (m, 1 H) 7.29 (d, J=7.53 Hz, 1 H) 7.36 (d, J=7.03 Hz,

I H) - MS (LC/MS) R.T.=1.05 ; [M+H]*=134.96 -

BB RHF[d] B od-2- R G A 85 5ok = P 35

=10

139832.doc -323 -
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@ % # [d] & o -2-5% (200 mg > 1.491 mmol)» DMF(10
mL)$ 2 & &5 &k ¥ A Ao & A4 M (20 N> 149 pL - 2.98
mmo ) A B PGB FR - AEBTHRHEREMISH & -
& ho = B b B (225 pL > 3.73 mmol) 2L 4§ 8] R AR B IER
FETFHERMEISHSE » 2 5 & ALM(20 N> 149 pL >
298 mmol) L B # ¥ 1045 4 - K1k & @ & Aot F 5 (224
ul > 3.58 mmol) > 125484 A & % & B & - EEBTH
MR B2 - b @K KSEER - ADMF(2x1 mL) -
H,0(2x1 mL)#% # » & 1& & % (house vacuum)F 3R 3045 4%
BERAREYLEAZTLEERARNFIHESELBE R KA
A M X H[d) Bk -2-% — R R % B DMK - F & (2585
mg, 1.085 mmol » & % 72.7%) - 'H NMR (400 MHz, CDCl;)
5 ppm 2.70 (s, 6 H) 7.24-7.34 (m, 2 H) 7.45-7.50 (m, 1 H)
7.66-7.74 (m, 1 H) - MS (LC/MS) R.T.=1.76 > [M+H]"= 238.96 °
# BEC : (R)-N-(R H#[d] & #-2-K)-4H-1"- 8 # F [ & # -

5,3-4F[2.22] F4&]-2-&

£ EBFAI0 mL/h#R ¥ EA(S)-3-(B A& F A)R=-3-8
- % & B (69.5 mg : 0.361 mmol) -~ DMF(2 mL) -
DIEA(0.063 mL » 0.361 mmol) & Cs,CO3(235 mg > 0.722
mmol) » # F E AR H[d]B2-2- A M KKBE KT
& (86 mg > 0.361 mmol) > £ £ B THF M/ B F R I
B - (ZLC/MSk AR E#E - AMcOHB B R &4
8@ ¥ @ AHPLCA L N2 2B B KX AH & & (R)-N-

(£ 5 [d]"8 ok -2-£)-4H-1"- R 3 H| R4 -53 - E[2.2.2]F

139832.doc -324 -
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£ ]-2- B (101.5 mg > 0.323 mmol » & % 90%) - 'H NMR
(400 MHz > % 89 -dg) & ppm 2.07-2.14 (m, 2 H) 2.20 (ddd,
J=8.78, 5.27, 3.26 Hz, 2 H) 2.33-2.45 (m, 1 H) 2.62 (d,
J=2.26 Hz, 1 H) 3.34-3.47 (m, 3 H) 3.48-3.58 (m, | H)
3.75-3.88 (m, 2 H) 4.15 (d, J=10.54 Hz, 1 H) 4.32 (d,
J=10.54 Hz, 1 H) 7.13-7.26 (m, 2 H) 7.41 (td, J=3.70, 1.63
Hz, 1 H) 9.24 (br, s, 1H) - MS (LC/MS) R.T.=0.792 »
[M+H]"=299.17 -
£ #/289
(R)-N-(5-8 K FH[d] B ot-2-R)-4H-1"- § # $F[F od -5 3" 48
E[2.2.2] F 42 ]-2- 5

P

LA S-REREH[A] Bod-2-R -G A # BTt = F i

© 5-F K H [d] 8 =& -2-8 (700 mg > 4.15 mmol) # DMF(5
mL)¥ Z 45 &5 & ¥ & A & A 1L (20 N 415 uL > 8.30
mmol)IXiF 8| R & B F R - £ EBTHHELAOHI5) 48 o
£ EBEBTH 5415 (626 uL » 10.38 mmol) X 15 2] 4% &
AR - EEBTHRAERSDISHE > KB12 5 & 8 1L 4
(20 N> 208 pL > 4.16 mmol) « 105 4§ %% + & 8 5 fo sk F &

139832.doc -325-

TN



1431007

(623 pL > 9.97 mmol) - & & Bl # & BRYMHE  EERT
BEHMBRAE2IH - £ b BEKEE® > ADMF/HO
(50:50 » 2x2 mL)k # » A& A E T &£%F300 4 4 B BB
P AGSCTFTAAEE FTHBRIS)IERFHEIKRE & BBk
M AWS-REH[dB-2-A —HRHEBEKRRK=T 8
(780 mg > 2.86 mmol » & ¥ 68.9%) - ERHETRANT —
4 8% % o '"H NMR (400 MHz, DMSO-d¢) & ppm 2.69 (s, 6 H)
7.37 (dd, J=8.53, 2.26 Hz, 1 H) 7.66 (d, J=9.03 Hz, 1 H)
7.75 (d, J=1.76 Hz, 1 H) - MS (LC/MS) R.T.=1.44 :
[M+H]"=272.9 °

# ZEB © (R)-N-(5-F R H#[d] B 4-2-K)-4H-1'- £ 78 5[ % 4 -

5,3'-#3F[2.2.2] F K]-2-#

proaed
N

AEBTF @10 mL AR ¥ & A(S)-3-(BA T A)RE-3-8
- 8 g % (106 mg > 0.550 mmol) - DMF(2 mL) -
DIEA(0.096 mL - 0.550 mmol) & Cs,CO;(358 mg » 1.100
mmol) » # 2 ¥ AS-fURF[d] Bk -2-% = B K 5K BB BRE
- ¥ (150 mg> 0.550 mmol) - £ E B T HRFIEMA B FRI
8% - BB LC/MSk A E #E A MeOH# # R &
aAmAE U HEAPVHPLCH LR FEHZ LB RKIAMN
Z ¥ (R)-N-(5- & 3 [d] & =& -2- % )-4H-1"- & 5 & [& & -
5.3 -4 32 [2.2.2] % % 1-2- % (106.5 mg > 0.3 mmol » & F

139832.doc -326 -
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53.0%) - '"H NMR (400 MHz : % & -ds) & ppm 2.08-2.30 (m,
3 H) 2.35-2.48 (m, 1 H) 2.60-2.73 (m, 1 H) 3.48 (qd,
J=7.53, 7.28 Hz, 3 H) 3.54-3.68 (m, 1 H) 3.79-4.00 (m, 2
H) 4.18 (d, J=10.54 Hz, 1 H) 4.35 (d, J=10.54 Hz, 1 H) 7.19
(dd, J=8.53, 2.01 Hz, 1 H) 7.30-7.47 (m, 2 H) 9.10 (br. s., 1
H) - MS(LC/MS) R.T.=1.56 ; [M+H]"=333.13 -
F#/290
(R)-N-( B o # [4,5-b] % og -2- & )-4H-1'- § 48 48[ F ok -5 3.
BE[222]F &]-2-#

HN-(/
A
B BEA C E ok FE[4,5-b] wt og-2-

NN
Ly
Z =0

AEBTOREAERMK T EA - (IH-skok-1-£)F o
B2 (500 mg > 3.10 mmol) ~ 2-8% & o ox -3-8 (171 mg > 1.551
mmol) & & Kk THF(20 mL) - AN, T & A/ 18 & F ok 1
Bf - MBALC/MSA Ale W E R 48 - L AZ i
Bl BERBHERELE - SHLZBFEATANT — 5 &
+ o MS(LC/MS) R.T.=0.235 ; [M+H]*=136.09
BB A H[4,5-b]nF-2- R G — P

139832.doc -327-
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—S 0 N
e
—S N N

& A DMF(12 mL)¥ 2 % B AZ 48 & ¢ 3 [4,5-b] b 5% -2-B%
(811 mg » 6 mmol) ¥ & sv NaOH(20 N > 600 puL - 12.00
mmol)IA 43 2]/ 38 & A &R > £ E R T R % BRS04 o [E
% # ho = H AL & (904 pL > 15.00 mmol) X 43 8] & & % &R ©
£ E S THERLAHISH & > Kk H HNaOH(20 N - 600
pl > 12.00 mmol) B 4 S # # 105 & R F 2 sk & & B R ©
% % A Aot F 4 (900 pul 0 14.40 mmol) » & 4 1/ B 42 &
%6 BB H80%HEIALE - AMeOH#H B R &4 B
@ g B4 A HPLC4# L A 45 3] 2 & EEHEKZTAHEDE
o 34 [4,5-b]w w -2-4 — B R s B % Rz BE — F 8 (35 mg >
0.146 mmol > & %2.4%) - '"H NMR (400 MHz, CDCl;) b
ppm 2.71 (s; 6 H) 7.22 (dd, J=8.03, 5.02 Hz, 1 H) 7.72 (dd,
J=8.03, 1.25 Hz, 1 H) 8.49 (dd, J=5.02, 1.51 Hz, 1 H) - MS
(LC/MS) R.T.=1.358 ; [M+H]=240.04 -

# ZEC : (R)-N-(%& & F#[4,5-b] % g -2-K)-4H-1'- 5 # 3 [ &

ok -5,30- 4 F[2.2.2] FR]-2- B

NN
HN—’
e
n N
£ EBTFEI0 mLAE $ E A(S)-3-( A F A)R%-3-8

- & & ® (8.53 mg ° 0.044 mmol) - DMF(2 mL) -

DIEA(7.74 upL » 0.04 mmol) & Cs,C0O3(28.9 mg - 0.089

139832.doc -328 -
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mmol) » 4% F & A Bk 3 [4,5-b]ob ®w-2- K = 4K % BE D A
Bt = ¥ 8 (10.6 mg+ 0.044 mmol) - £ ¥ 8 F I # /43 B %
RINB - LCIMSk A E X245 - A MeOHM 2 &
RS ELEdH LHBAHPLCHAIL R IT 5 2 & 6 B 2 4 2
A E 1 (R)-N-(% & # [4,5-b] ok og -2- % )-4H-1'- § 3 2 [ &
#-5,3"-% K [2.2.2] ¥ 5 ]-2-% (13 mg > 0.038 mmol » & %
86%) - '"H NMR (400 MHz » % & -ds) & ppm 1.54-1.60 (m, 1
H) 1.71-1.77 (m, 2 H) 2.16-2.24 (m, 1 H) 2.77-2.82 (m, 2
H) 2.89 (t, J=7.91 Hz, 4 H) 3.13-3.25 (m, 2 H) 3.90 (d,
J=10.29 Hz, 1 H) 4.22 (d, J=10.29 Hz, 1 H) 7.13 (dd,
J=8.03, 5.02 Hz, 1 H) 7.70 (dd, J=7.91, 1.13 Hz, 1 H) 8.27
(dd, J=5.14, 1.13 Hz, 1 H) 9.11 (br. 5., 1 H) - MS (LC/MS)
R.T.=0.443 ; [M+H]"=300.16 -
F#/291
(2R)-N-(6,8-= 7 K-3- & of ff R)-4'H-4£[4-§ 4 % 3£[2.2.2]

FAE-2,5'-[1,3] B o ]-2'- pi

ERABEET®22-~CAKATLEHBDRE T E(.I g >

139832.doc -329-
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6.82 mmo)m FEB mL)Y 2 ERPEHAMHET XAEF
3 (0.788 g 6.50 mmol) - K %% 4 R /& K # K A R ha 2k S
g A£TOCTFHE16/ 8 » BB HHRBLEZL - FE B
THELESRE )y BAABRETHRAY T EA o e B
HEE (5 mL)¥ - #H# R B A ST 0 MK AFRAK RN
Akm e o AAGOmL)#HZ > B A & A4 (10 N)& & F
o ZpH=10 - § R B R A M E AT HAKELR
BEZ AR > BARKAELEBUFIHIREHL KK
2 6-% % B ok -3-8(0.65 g 63%) 'H NMR (400 MHz,
DMSO-ds) & ppm 8.73 (s, 1 H), 7.69 (d, J=8.28 Hz, 1 H),
7.29 (s, 1 H), 7.00 (d, J=8.28 Hz, 1 H), 5.81 (s, 1 H), 2.40
(s, 3 H) » MS (LC/MS) R.T.=1.37 ; [M+H]"=159.10 -
4 EEB [ 3- B gi A FK-6-F K E AFH

Ss_N

SN

N~

ABEBEET®I-5 % %8 w=R-2(1H)-8 (220 mg >
0.948 mmol)#» — £ FH (10 mL)F 2 E &R ¥ Hw6-F X &
of ok -3-B2 (125 mg - 0.790 mmol) - BOR OB R At A N TR e
M A EPHAEACTHEIS S AL B BBHEH AR
HERBBE - -ABRAHMBELEHBRM(GS-30%N LTI T
rzoB®oE) b ibEmE RGN IRaEERRII-ZHA
A -6-F & 2 o5 k(75 mg > 0.375 mmol » &F % 47.4%) © 'H

NMR (400 MHz, CDCl;) & ppm 9.03 (s, 1 H), 7.88 (d,

139832.doc -330-
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J=8.24 Hz, 1 H), 7.56 (s, 1 H), 7.46 (dd, J=8.24, 1.53 Hz, 1

H), 7.39 (s, 1 H) 2.57 (s, 3 H) - MS (LC/MS) R.T.=1.92 ;

[M+H]=201.13 - |

L EEC S (R)-N-(6- 7 K F o off-3- R )-4H-1"- £ $4 $F [ oF ot -
5.3-BE[222]F R]-2-%

R -3-8 — B B B (65.8 mg > 0.285 mmol) ¥ %K M = T A&
(0.090 mL - 0.63 mmol) R 3-2 # R £ -6-F A B £ ok (57
mg > 0.285 mmol) - & B B E R K AR Aot ihis ¥ A4
TOCTFHRH#H2/ 153054 - ME S WNN-— £ 5 4 8 1t -
2 B (0.177 mL » 1.14 mmol) » B £ 85CF 8 4£:2 2 # 16/)
oo RBERAMALBHBE W (0-40%N R 5 ¢ 2 [9:1F
@ & aammDA . BB e e N s Y HPLC(0-40%
TFA-F 8 -k )éb it - 4 & 4 5 & i& B MeOH(3x10 mL) &
UCT Clean-up CHQAXI5M25 # & 75 B /& 4 X 43 8] 2 58
EBERZBAMEN(S)1-(B-BARR-3-£)F £)-3-(6-F
A EEh-3-£)5 8 - '"H NMR (400 MHz, MeOD) § ppm
9.11 (s, 1 H), 8.02 (d, J=8.53 Hz, 1 H), 7.80 (s, 1 H), 7.74
(s, 1 H), 7.47 (d, J=8.53 Hz, 1 H), 4.47 (d, J=10.54 Hz, 1

H), 4.31 (d, J=10.54 Hz, 1 H), 4.10 (d, J=14.81 Hz, 1 H),

139832.doc -331-
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3.92 (d, J=14.81 Hz, 1 H), 3.53-3.71 (m, 2 H), 3.27-3.51
(m, 3 H), 2.84 (br.s, 1 H), 2.55 (s, 3H), 2.48 (m, 1 H), 2.10-
2.30 (m, 3H) - MS (LC/MS) R.T.=1.24; [M+H]"=323.2
£ #7292
(R)-N-(6-8 £ o off-3-R)-4H-1'- 8 # SF [ 4-53"- %K

[2.2.2] # #]-2-%

N—
HN
BENs
InS Br

B EEA I N-(4- 2 K FR)-22-—C AR 8 ZKHBE

NH
W)L
ro Br

©22-—C AR T EE D REE T E(3.35 g 20.78 mmol)#
a0 mL)Y 28R P AmM4-%XEA)F KRB R B (235
g > 10.39 mmol) & ¥ & 44 (2.376 mL > 10.39 mmol) - £70°C
ThALBRaAoHlISI B LRAREMBRERSY - &
WEB A 100%C B LB AL RBY UF B K ESME KD
(2.04 g+ 62%) - '"H NMR (400 MHz, CDCl;) & ppm 7.47 (2
H, d, J=8.56 Hz), 7.23 (2 H, d, J=8.06 Hz), 6.76 (1 H, br.
s.), 5.31 (1 H, br. s.), 4.94 (1 H, br. s.), 4.45 (2 H, br. s.),
3.47-3.77 (4 H, m), 1.26 (6 H, t, J=7.05 Hz) -
LCMS:R.T.=2.12 ; [M+2]7=317.2 ¢

# HB I 6-8E FAH-3-H
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Br N NH,
l o

£ 40C T o # 7 5 8 (4 mL > 95-98%) & Z N-(4-38 % &
A)22-Z LA AT 8D R K (L.S3 g 4.85 mmol)l4.)
B o Al M NaOH¥ o iR &4 £ pH TH B EF 12 % 525 o
BEERNA20-55%N % ¥ 2 2 8 2 & bk th i - B
WO RE B R F R % 6 B B (0.434 g ' 40%) -
LCMS:R.T.=1.62; [M+2]+=225.1 o
® L EEC P 6-R-3-Bar A E A H

Br N

A EBT AL U-B % & 8o ow -2(1H)-8 (0.251 g 1.080
mmo)N — R FHRF ZER Y 5 w6-38 B ok £k -3-82(0.241 g >
1.080 mmol) - £ ¥ 8 F#H #8543/ 85 o LC/MS %k ¥ # &
R A o BB R ifﬁ(o-lo%aaﬁaas-arft).é«ubi%ﬁ‘é

@ e mRIe s I RRRAR AR .
0.377 mmol » & % 35%) « R.T.=2.54 ; [M+H]*=267.04
# 8D ° (R)-N-(6- 8 & FAH}-3-K)-4H-1'- § # 3E[E -5 3"-
BE[222]F K£]-2-5%

A7
N
NS Br

@ANN-Z F X F & A& (S mL)¥ 2 (S)-3-(B A ¥ PP

139832.doc - 333 -
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o 3-8 - #@ & @ (0.086 g ° 0377 mmol) ¥ & v
Cs,C0;(0.307 g 0.943 mmol) & 6-% -3- & & A E SR
(0.1 g+ 0.377 mmol) - £ E B FTHRH B F K30y 4 - [ 1%
S AaNN-— 2 & 44 =% #(0.176 mL > 1.132 ﬁmol) )
AR HELLO YIS -  BmRASMBEYBREMNG-
25%[9.5:0.5F & : R AfLsE]-CHm LB AU FEEIRE
B 8 8 z (R)-N-(6-3% B o& of -3- 4 )-4H-1'- R # 8% [5 & -
5.3'- 4 3% [2.2.2] % ¥ 1-2- 8 (0.054 g 0.135 mmol » & ¥
36%) - 'H NMR (400 MHz, MeOD) § ppm 9.04 (1 H, s),
7.80-8.05 (2 H, m), 7.55 (1 H, dd, J=8.81, 1.76 Hz), 7.37 (1
H, br. s.), 4.10 (1 H, d, J=10.58 Hz), 3.87 (1 H, d, J=10.83
Hz), 3.68-3.77 (1 H, m), 3.56-3.67 (1 H, m), 3.29-3.49 (4
H, m), 2.45 (1 H, br. s.), 2.28-2.41 (1 H, m), 1.86-2.15 (3
H, m) - LCMS:R.T.=1.76 ; [M+]"=387.21 -
F #2293
(R)-N-(7- 8 £ o Hh-3- £ )-4H-1'- § 4 [ € 4-5,3"- 8 5

[2.2.2] ¥ K&]-2- K
N=—
HN
A
AT
S EEAN-(3-BRFE)2,2-—CARZ B ZHEBE

NH
\/O\(U\N Br
S e
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12,2-= CRA T8 D AEE T (5042 g0 31.3 mmol)it
FEASmML)Y 28R T HwG- B EXA)F R B8 B(3.62 g
15.64 mmol) & F & 44 (3.58 mL » 15.64 mmol) £ 70C F e
RRARASMLIS I BERBERBLEALY - BB
B # M 100% T & T &5 4 16 7% 8 4 o IRHE T B B 4R
Blow & % ME K H Q2S5 g 51%) o LCMS:R.T.=2.11;
[M+2]"=317.06 -
LB T-REAMYRZ-BHR-EE A3y
T A [Br oy
Br ~N
£ A40C T ho #h W B8 (5 mL > 95-98%) 4 2 N-(3-;2 X &
A)22-Z L AR BB HBBERS g 7.93 mmol)54 /)
B o A 10 M NaOHKZ & ¥ #0244 £ pH 78 i85 Fr 43 B
FR BB REMAABA2-55%N L Y2 LELEAR
100% Z 88 ZBE b 1L Bt dh - BB E D NIT 8 4 2 ¥ R
N -3 2 (1.0 g > 57%) - LCMS:R.T.=1.56 ;
[M+2]7=225.1- R A MAEBL AN T —$ B+ o
THEC T-R3-EGRAREANRS-B-3- B R E ok

Br N =N

£ EBT @ LU-5 % A8 -2(1H)-8 (1.145 g > 4.93
mmol )R — R PR YXLBERTH P BB 7-52 £ of o -3-
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Br f15-32 B ok o -3-B 2R AW(1.0 g0 4.5 mmol) - &

\6‘}

I

TH#EnearI8) 85 - LCMSEAHX AN - &F

A

W (0-5%C B LB - RBEBR - AHBEERET
REE —AMEBEHSUFHIFLERKZT-R-3-R AR

A E o5 (0.27 g 0.377 mmol » & %£22%) ° '"H NMR (400
MHz » #& #7) & ppm 9.19 (1 H, s), 8.41 (1 H, s), 7.86-8.02
(2 H, m), 7.76 (1 H, s) » R.T.=4.28 ; [M+H]'=267.04 - & #f
BAATT RGP AV SBENUFHEREE R KIS
8 3-B a5 fU A B o5k (0.25 g 0.377 mmol » & F21%) - 'H
NMR (400 MHz » #& #7) & ppm 9.24 (1 H, s), 8.23 (1 H, d),
8.15 (1 H, d), 7.81 (1 H, s), 7.64 (1 H, t) - LCMS:R.T.=4.61 ;
[M+H]"=267.04 -

D i (R)-N-(7-2 & ofof-3-K)-4H-1'- G 7 F[ € #-5,3"

YE[2.2.2] F HK]-2- &

N=
[

G ANN-=— F & ¥ 8 % (20 mL)¥ 2(S)-3-( & 7 £)®
o -3- B — B B B (0.207 g ° 0.905 mmol) ¥ A fu
Cs,C0O5(0.737 g 2.263 mmol) R 7-%-3-& & R & & &4
(0.24 g+ 0.905 mmol) > £ £ B FH#H B FR3I07 4 - H 12
& pNN'-— £ & & 5 1t = $H 8 (0.423 mL » 2.72 mmol) >
BATEBTHEALLOHIS)IH - REREMWBLEYE RN
BRS-15% A LB LB P 2 [9:1F 8 - A RAMEI%IL - R

139832.doc -336-
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BT RBEEERNALBEAS-I5%N LB

B BAMEBILLBE 24 e B8 KZ((R)-N-(7-58 £
Eh-3-4)-4H-1"- § 2k 48 [B o -5,3"- T IR[2.22]F K ]-2-5%
(0.061 g~ 0.156 mmol » & %17%) - '"H NMR (400 MHz,

Z 8 ¥ 2[9.5:0.5¥¢

MeOD) & ppm 8.96 (1 H, s), 8.12 (1 H, s), 7.66 (2 H, s),
7.32 (1 H, s), 4.01 (1 H, d), 3.73 (1 H, d), 3.35-3.42 (1 H,
m), 3.22-3.29 (1 H, m), 2.84-3.17 (4 H, m), 2.13-2.35 (2 H
m), 1.62-1.96 (3 H, m) - LCMS:R.T.=1.76 ; [M+]"=387.21 -
7 #/294
((R)-N-(5-38 B of s -3- £ )-4H-1"- § 4 48 o4-5,3"- 48 58
[2.2.2] F 42 ]-2- 4%

@ »N,N-— F & ¥ & Az (20 mL) ¥ 2 (S)-3-(Bg £ 7 £ )’
® -3- 8 = B ® (0.207 g » 0.905 mmol) ¥ % o
Cs,;C0O3(0.737 g > 2.263 mmol) & 5-1% -3-R2 B R A R ok o
(0.24 g > 0.905 mmol) » £ F:8 F 484 B2 %3045 48 o kg %
AmNN-— B &A1= 35 8 (0.423 mL > 2.72 mmol) >
E&EET%#%%%M+%°%%ﬁ%%ﬂﬁ&@%ﬁ
(5-15%[9.5:0.5F & : & A1t 4%]-2 8 2 &5 )&k {b - -
REBGCABERAS-15%N T & 28 2 [9.5:0.5F & : &
AL gk )41t L 45 8 2 % T & B 28 %k 2 (R)-N-(5-38 2 of of -3-
A )-4H-1'- S0 2 98 [°8 = -5,3'- 4 38 [2.2.2] % 5. ]-2-8% (0.248 g >
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0.634 mmol » & £70%) -

'H NMR (400 MHz, MeOD) & ppm 8.99 (1 H, s), 7.91 (2 H, dd),
7.55 (1 H, br. s.), 7.28 (1 H, 1), 3.96 (1 H, d), 3.65 (1 H, d), 3.17-
3.26 (1 H, m), 3.03-3.13 (1 H, m), 2.70-2.99 (4 H, m), 2.03-2.30 (2
H, m), 1.47-1.87 (3 H, m) - LCMS:R.T.=1.69 ; [M+2]'=389.21

#1295
(2R)-N-(6,8- = F #-3- & b ot B)-4' H-2E[4-F 22 # K [2.2.2]
FAg-2,5'-[1,3] 8 =]-2'- k&

Me

HN—

ﬂj;)q( N7 e
N

IS 7

A 6,8-= FHE AN -3

Me

H,N

Z/
=
(1]

stAEBAETH22-—CcAACBEZRARTENS 2
9.3 mmol)# ¥ 8 (4.9 mL)¥ 2 5k ¥ & # & w(2,4-=F &
¥ A)F B (1.2 g 8.9 mmol) o K§ 4% # R & B AR B A Ao
ms b AAETOCTFHHI6E > MAAFELLERETBR
Eahay LAABBET®@HKOIT mL)¥ #H A
mE LRI c BMAFBRBRAANKKS T ARG
mL)# % > LA & A# (10 N)&E g ¥4 ZpH=10- T R B

139832.doc -338-
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REeMERBMBEE  BWEABKEALRY - BEAALBRY - A
K #k BB AT 2 6,8-— F & & oBak-3-8(1.37 g+ 7.95
mmol > 90 %) - '"H NMR (400 MHz, MeOD) 8 ppm 8.82 (s, 1
H), 7.17 (s, 1 H), 6.90 (s, 1 H), 6.72 (s, 1 H), 2.61 (s, 3 H),
2.37 (s, 3 H) - MS (LC/MS) R.T.=0.77 ; [M+H]*=173.15 -
L BB 3-BE 5 A K-6,8-= F R E oFof

Me

\Y

[\

Me

2/

R BBETALI-Z %48 o -2(1H)-8 (1.35 g -
SEmmoN — R FR(NIML)Y 2B R P FHw6,8-— FAER
2oH-3-8 (1 g 5.8 mmol) - 4 R JE R A ¥ K A T8 fo 2 4 4
TEEAOCTF RIS > ME A B L@ BB
H(10-35%N T ¥ X LB T Es )bl dmdn E i3 58 2 % &
Bl 88 K Z3- B 5 U A -6,8-— F & & o 9% (93.7 mg > 0.437
mmol » 8%) - '"H NMR (400 MHz, CDCI;) & ppm 9.20 (s, 1
H), 7.36-7.44 (m, 2 H), 7.23 (s, 1 H), 2.75 (s, 3 H), 2.51 (s,
3 H) > MS (LC/MS) R.T.=2.03 ; [M+H]*=215.1 -

ZHEC P (2R)-N-(6,8-= P R-3-B Aot R)-4'H-$L[4- 5 3 #
BF[2.2.2] FH#-2,5"-[1,3]F 4]-2'-
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G ANN-=— F & F (1.4 mL)¥ 2 (5)-3-(& & F £)R
wr 3-8 — B & 8 (99 mg > 0.43 mmol) ¥ & A = T H(0.18
mL > 1.3 mmol)& 3-% s 85 R-6,8-— F X B 2k (93 mg
0.43 mmol) - M B B FRBAAR WAL T BHAE£T0CTF
A2 3004 c MBS MWMNN-Z B A KR = 2K
(0.27 mL > 1.7 mmol) » BE£8SCTTF#HHREHI6NEF - R
wR A LB B R W (0-40% N AN P 2[9:1F 8 - AR
x> 4 % b ¥ 4e HH A HPLC(0-40%([0.1% TFA]-
WA -K)&ILRIF R ZE G s E R EZIZIZ_ALBEBEN XX
(2R)-N-(6,8-= F % -3- 5ok & )-4'H- R [4- L # L &K [2.2.2]
= g -2,5'-[1,3] & o ]-2'- B (24 mg > 0.053 mmol > & %
12%) - '"H NMR (400 MHz, MeOD) 8 ppm 9.29 (s, 1 H),
7.54 (s, 1 H), 7.43 (s, 1 H), 7.34 (s, 1 H), 4.38 (d, J=11.04
Hz, 1 H), 4.17 (d, J=11.04 Hz, 1 H), 3.94-4.10 (m, 1 H),
3.86 (dd, J=15.06, 2.26 Hz, 1 H), 3.51-3.67 (m, 1 H), 3.37-
3.51 (m, 3 H), 2.77 (s, 3 H), 2.73 (d, J=3.51 Hz, 1 H), 2.48-
2.57 (m, 3 H), 2.30-2.46 (m, 1 H), 1.94-2.28 (m, 3 H) - MS
(LC/MS) R.T.=0.90 ; [M+H]"=337.38 >

HHDLBEBH AR TBEERS R ABTFTERBRDA
MR ARTH AR AR BEELEABRIHERAT TREAL
BEBABRR Bk FEEHNEAALERFTFHIRARA
Mo mERIEY  2EAEMIFEIANEBANFATLR
B EARER T HEAHNRBAERADSCARAREBRZIAMAE
gLy LN RERF o

139832.doc -340 -
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wk ~6,7-— &-SH-38 X #H[d]E= % -~ 5,6,7,8-1 & o5 &
HA T8 HEokKk-S5(6H)- A A R w & K HFEAE
BHLO3MB/ILWEA DGR TS A A RZITHZTRARER.
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X7 a4 -85 824 R84 CumAma i

Crolt A& ~ X& A -
9 &

NRR - weog g 8 & - B F A & -~ s & - &

C139832BX201401C.doc -1-



1431007

Z ok A - Fex A - XA SCium A& A - CONRR? -

_“tbfiia‘**%&”‘?’%’i Pabr A KEARXF R

F
K BRE -CatA  ClymaXk CuBRE~CiuRl
¥ & % R NR’R®;

RPA & ~Cruih ~CluBARAKCHEARL
R & ~Crai B ~CB8ARARCL BARE

FREAREFAAFAELEZARAF—RAHAYTRA - 1
ez sk sk HER CN(CramA)REHHK - BHRA
&k w A
FAAEBBL LTS 2B

HRFElztbY RIRGEaaUTEAERZ
B FAEELS  (FANKA)R B4 - F A%

Fokobopt B v oy Aabop K v F A K KK ko
* - K - BE R RAELRK - FAEALK - =
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