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#AHste], 3 [Cifone, et al., J. Exp. Med., 177, 1547-1552 (1993)] #=x). whgbA], (D95 2
andd He HdeEd FAR2E S oFFEALY AE Edolrt. Al E-ujsl AR oFFEA L digh
A shetEe] A axnE Frkstr] H8l, Az T FZES (AAJurkat))E ded, EdxAA, A
9 ZEevle] BEE RPMI-1640 o] 2x10 7] AX/mlz HEANT. A8 s5tE, A=A"e wm=
SIRHE (Ro-1724) 3 A A20lA 2A12F F<2t Aol g o, 25 ng/mle] F-FAS A
gt F7HA 2AIRE Foll, AlE ol FEALE AAl dE dEERA BE WA Alxs

7
gl FHEA FHEt. 4P Ane AW HHEY FFEAZ oA v HYsed ogw &
it
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[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

2x10'7] AE/LE 106 A7) BFS 2= RPMI-1640 B
AZol 1/2& AlE 33E T 6,7-HHEA-1CH)-olAFAEH (€=g X (Aldrich))3} 37 49 &<t <lFH|o]
Ak, AlZ9 YAl Adks 49 5o FAHESE k. 49 Fo ) A ZA B

Agpre-agstd Bud A (CaPRE HEFH O BH-AFEE 97 kha Buldeln, ~Ravay A A
g Aol 98L FdsE A0 AL, 58, CaPk: B3 4% A4 £8A Thr.sup.669F Eel4

otul At A (F, oAt 663-681) 2H-E FEE= FE = QIS mivlsteE 3oz AR, o] F-9
v e vEA-ZAstE JvA] MAP (S Alxe] 2lE-d 7IuA R s FXE) e o dxEr. w
A, MLl A CaPK Aol tigh o] /AlE s§HEe] ave, 7] gEe] 23 undd HRA A%
Ade] F3Fs mA= &dE vepd F vk, mepA], AE olFEAZ A gk ] 71AE biek 2
RPMI-1640 ®jA] Fo A MEE 2x1067H Ax/ml=Z dEAIZIT. 2A1ZF FQF QlFuoldel S AlY
319hE; 20 pMel AEv= = 25 ng/mle] F-FAS & DX2E Z4zbe) dErelo] Hylslar, 158 59k <lifH|o]
Ay, dAET D AH Fo, AEES fEHoR =ea FAS| A FASAAT. 2z AFH AZA

#4 [Liu, et al., J. Biol. Chem., 269, 3047-3052 (1994)]°l 7]zj% u}} o]
9L, ) Aol Hzw FFHT. A, AE AX FAR 77 AF A%
ZRE o 289 2UARee] o) welsta, 10% PAGE 2 Aol AAAZIT. AL FohJul-HClE ME S,
HEPES ¥4 oA A|WAZITE.  ololA, [“PI-ATPE Ao H7lela, 108 ok Ty, 1 &6, AL 54

AsE AGAE AP od AERT. B Age] Avi B
=g olg™ 4 ).

o
rlo
o

[

Agpiit B4e Bae wAow 249 & vk o o), qaAzREe 4% Ex Axe 4TS RN
= A7

ECECIEE R CIREERN

[} o =

T wld eE Fx g/ 3 g A ohA RNA E 474 F 9Tt
weba], olo] AgtE A= FAN, AlebutiAl &4 AAS vt Al o ZFE PHS ol&F F
ATt

AE A s 2 g EUEFEHAY, B AE ) Agrs giEY =2 118 ZEUE"EE & o
d& 59, A= £ ddAZRE 22 9 s dejdesn Ay 549 ¢ Ak V] AlX
5 dAwgete] RS AAstaL, Alx "o mRY AAS AAgT. AHv=gE gk 7] S tol
A AeA 7IVAl 2GS o] &ete] A= 1Akstel s g o=® ¢

2} 3 ¢ Qlar, o]ojA] o] & ATFEAMY
o, deldZMeAl ZlvAl #BAS FdskE WHe, dE 59 4 [Cifone, M.G. et al., J
Med., 180(4), 1547-52 (1993)]1, [Jayadev et al., J. Biol. Chem., 270, 2047-2052. (1995)] % [
D.K. et al., Methods Enzymology, 312, 22-31 (2000)] (°]& 77+ 19 ZFo] Edo| Hx2 xFH)ol 7]

Aol k.

welo] ANE APK B3 B, dF ol 2AH A8 ¥, A% 2 )4 AAvaE IReR
A oA EEE S ST 53, 2 oug sgtEe, nARgeR, % Y, vy u F
FE, 25 o8, AUARAE, BUATEYE (A BRL-4Y 2% SFER dvd ), 224
ool FRT, ol FFET, vIESZSYc 2HF HWIF FEAFT FF (ELAS) FFT % EF A4 A=
g W% vlEZSeel 5o FelE Am wE zdsked f8d ANE FFRS B 28 oGY
°, e AN 2 oA 28 olgdE R xeseteld £5AxE Awshev FEst

welo] ANE APK $43 SgEe w3 s A2 D oled 2EA2Y By FE AL A%
2 @ A7 98 ARS WEH ge Ase wdol AAD HATS Agse] And 4 b, B
e AR A% £ o8 s Uy BdE 2ed. A8 Bol, A% dUZ £ AAA 3
of, AR WAEY, BARY FA AAF (FAYY) D DESelo g} wAe] k. HFEG A% o
o] MAlsl F7bel Ase Avdon Atk Ad U gaw o ddE rgwd. no pAdem,
el ol S, HAY AT & (AT WAFY wE W ARF EP, AT HY EE 4, Mo
Ael HEE FEF 5 dE HAW Au (A0 AN == FIY FF), 564 08, 99y 2
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[0680]

[0681]
[0682]

[0683]

[0684]

[0685]
[0686]

[0687]

[0688]

[0689]
[0690]

[0691]

[0692]

[0693]

SSS0ol 10-1764952

Z 3182 LXXXVIIE zhE=t),
<tz 3heka] LXXXVII>
(R

JOL S
bR 4CeE

-
(R%) 0-1

47) Aol A, P molofEl YA m dolHelw, "EA" olofelE EAAClL, (F)p-EA Holod
t qole) ofd mE R0l Bh (AF Ho), T4 ALY, Mok, deivd wE weple] ga, bR

olofElY] i (F Hol, BHFE 403004 1o R 719 ¥a), Ei T HolojEe] B (B o}, FE
371 2 3940 Mg} o] 1o "A" aE]e] ®A))olA E3Z Qhe dgtE 1 Agtea, BE & HMeEs, dF8 8
of 7= 3}ek Tol| wisl &7l 7IAE wpek Zuh. 2 skekd [-LXXXVIeOl ) H/\L% dole] e 7=

314 LXVILS] EAE AFAZ A8 5 ek,

AF Eol, ¥ SAT AANFUANA, BAY ARAET 7] T A LOKVITTE 2Henh,
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[0694]
[0695]

[0696]

[0697]

[0698]
[0699]

[0700]
[0701]
[0702]

[0703]

SS=50dl 10-1764952

A7) Aol A, RE HEE oF So] X 33H [LXXXVI F 9ol Ad el A7) 71AE wpet gk Z3E
2 H2 skl 292, dE 501, T4 g4, v, dvuid E= gl o] Fold = Sl
e 159 & 3Heh] XCol whE g AAIGE 9 oﬂ ojt}.

T sheha XCol whE SRS S wgd 7o) mebd R AAlel 159 % 1649 sl 71 AE wheh Pol Az
4 % avh

o 0
O F (\NH HATU,EtN  F (\N X
N/ o~ N DMF N NN O

xiii o

NHBoc
NHBoc _tion Hel
- .
thp)A
NHBoc NHBoc

N
~ L0,
> - @ Sen

H., /8
HNT N HN
O)‘NHH NHH
NH HN\/~(~0/\/>D
j\/o\/\ /,/ k
Her HO 0
= - .
HATU, DMAP \©\/ \) \O :

Mg 73} pEste], ZREdUnEE s RrddE o AHE2 (xii)E obYl (f7]4E AdE -\
W3k AFGGel A=A AR FraaUm s (6DE B, o)F nEd 2w

27 ozt AZYste] stEBAY-X| g

I, oo ofnl (e]7]ME AFhE 1- aﬂwuﬂwm ﬂ%%}ﬂ # 19 ﬁ}%% 16421 (3~ ‘Wi 1-=

e muRsieg e e P49, AFE 1645 R, 2 oS veEd-d4d

o % 19 FFE 1595 JA e},

it
e
T
o)
e
A=)

7] A 54 NGNS FlE dYRES dunm, B AARE WAS AdsEs AL okt
/\l}\]oq]
/\l/\]oq] 1

at7] steteE WA 1-79) Wt FARRE WS ol8este] Alxsgla; 54 Ao, Al A At
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[0704]

[0705]

[0706]

[0707]
[0708]

[0709]
[0710]

[0711]

[0712]

[0713]
[0714]

[0715]

[0716]

[0717]
[0718]

[0719]

SS50dl 10-1764952

Shehe 1 N-(4-(4-Alobld) 9] 3| 2] d-4- ) -6-(4-(4-ZF 2 =il ) 9 F g 1 -1-7k =2 B d) 9] e opr| =

'H nmr (CD;0D) 8 8.96 (1H, s), 8.29 (1H,
dd, J 8.0, 2.0 Hz), 7.71-7.64 (3H, m), 7.55 (2H, d, J 8.0 Hz), 7.38-7.32 (2H, m), 7.04 (2H, t, J
8.5Hz), 3.96-3.85 (1H, m), 3.82-3.76 (2H, m), 3.62 (2H, s), 3.54 (2H, s), 3.48-3.43 (2H, m),
291 (2H, m), 2.56 (2H, m), 2.45 (2H, m), 2.19 (2H, m), 1.95 (2H, m), 1.74-1.63 (3H, m);
m/z: 542 [M+H]'".

sk 20 N-(1-(4-Alokiild) 3 o 2] -4-<d ) -5- () A 2pRl - 1-7 2 B d) v E -l ofpw] =

'H nmr (CD;0D) & 8.67 (1H, s), 8.15 (1H, d, J 8.0 Hz), 7.99 (1H, dd,
J8.0,2.0), 7.68 (2H, d, J 8.0 Hz), 7.54 (2H, d, J 8.0 Hz), 3.97-3.87 (1H, m), 3.75 (2H, m),
3.62 (2H, ), 3.39 (2H, m), 2.97-2.74 (6H, m), 2.23 (2H, m), 1.96-1.91 (2H, m), 1.80-1.66
(3H, m); m/z: 533 [M+H]".

sh3HE 30 9 d-2, 5-t Y= ((4-(4-EF e 2l d) ) #| ehxl-1-9) ml Ef=)

'H nmr (CDsOD) & 8.62 (1H, ), 7.97 (1H, dd, J 8.0, 2.0 Hz), 7.66 (1H, d, J 8.0 Hz), 7.38-
7.32 (m, 4H), 7.07-7.01 (4H, m), 3.82-3.74 (4H, m), 3.55-3.47 (8H, m), 2.58-2.54 (4H, m),
2.46-2.41 (4H, m); m/z: 520 [M+H]'.

shehe 40 N-(1-(4-Aloheil 2ed) 9 9 2] 9 -4-9)-5-(4-(4-FF L 2 d) 9 o ep - 1-7} 2 B ) 9] F - opm| =

'H nmr (CD;0D) & 8.66 (1H, s), 8.15 (1H,
d, J 8.0 Hz), 7.99 (1H, dd, J 8.0, 2.0 Hz), 7.84 (2H, d, J 8.5 Hz), 7.60 (2H, d, J 8.5 Hz), 7.37-
7.32 (2H, m), 7.04 (2H, t, ] 9.0 Hz), 4.63 (1H, m), 4.24-4.17 (1H, m), 3.79 (2H, m), 3.67-3.52
(4H, m), 3.43 (2H, m), 3.11-3.03 (1H, m), 2.56 (2H, m), 2.43 (2H, m), 2.14-1.85 (2H, m),
1.79-1.62 (2H, m); m/z: 555 [M+H]".

SR 51 N-(1-(4-Aob il 2) 3 ] 2] 9-4-21)-N'~(3-#1 A D) ) 2] ¥ -2, 5- 1) 7p 2 B 2sopu] =

'H nmr (CDCl:) § 9.01 (1H, s), 8.26 (2H, 5), 7.96
(1H, d, J 8.0 Hz), 7.87 (1H, 8), 7.61 (2H, d, J 8.5 Hz), 7.57 (2H, d, J 8.0 Hz), 7.45 (2H, d, ]
8.0 Hz), 7.32-7.16 (m, 7H), 3.99 (3H, ), 3.56 (2H, ), 2.84 (2H, m), 2.22 (2H, m), 2.02 (2H,
m), 1.72-1.61 (2H, m); m/z: 530 [M+H]".

FE 6 N-(4-(U-Aeteslld) 2 d) 9 el d-4-9)-5-(4-(4-ZF 2 d) g | 27l -1-7h 2 B d ) 9] Zed o} ]

L

"H nmr (CDCls) 8 8.57 (1H, brs), 8.17
(1H, m), 7.91-7.83 (m, 6H), 7.28 (1H, m), 7.01 (2H, m), 3.98-3.77 (5H, m), 3.57-3.30 (4H,
m), 2.62-2.31 (6H, m), 2.09 (2H, m), 1.78-1.62 (2H, m); m/z: 591 [M+H]".

shete 70 N-(1-(A 223728 ) 9 96 2 d-4-Y)-5-(4-(4-SF =2l 2d) 9 9 g -1-7t2 B d) 9 F -l o] =

m/z 537 [M+H]".

2=

e 8 N-(1-(Hlxzd) o g d-4-2)-5-(4-(4-EF =) v # e -1-7t2 i d) g F - o =,

'H nmr (CD;0D) & 8.66 (1H, m), 8.15 (1H, d, J 8.0 Hz), 7.98 (1H,
dd, J 8.0, 2.0), 7.48-7.40 (SH, m), 7.37-7.31 (2H, m), 7.07-7.01 (2H, m), 4.62 (1H, m), 4.24-
4.14 (1H, m), 3.78 (3H, m), 3.54 (2H, s), 3.43 (2H, m), 3.26-3.00 (3H, m), 2.54 (2H, m), 2.42
(m, 2H), 2.10-1.84 (2H, m), 1.69 (2H, m); m/z: 530 [M+H]'".
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[0720]

[0721]
[0722]

[0723]

[0724]

[0725]
[0726]

[0727]
[0728]

[0729]
[0730]

[0731]
[0732]

[0733]
[0734]

[0735]
[0736]

SS=50dl 10-1764952

sh3E 90 N-(1-(4-Alof el Z)-1H-T] 2}&-3-4)-5-(4-(4-FF 220 A) J A e} -1-7t 2R d) 9 F- o] = |

'"H nmr (CD;0D) 5 8.68 (1H, m), 8.23
(1H, d, T 8.0 Hz), 8.02 (1H, dd, J 8.0, 2.0 Hz), 7.71-7.64 (3H, m), 7.38-7.30 (4H, m), 7.02
(2H, m), 6.80 (1H, m), 5.36 (2H, s), 3.76 (2H, m), 3.52 (2H, s), 3.43 (2H, m), 2.53 (2H, m),
2.41 (2H, m); m/z: 524 [M+H]".

3FEE 100 N-(4-HAdud)-5-(4-(4-ZF 22 d) v H epl-1-7t2 1 d) v Z 3 ofw]| =

'H nmr (CDCL3) 8 9.88 (1H, s), 8.64 (1H, s), 8.32 (1H, d, J 8.0 Hz),
7.92 (1H, dd, J 8.0, 2.0 Hz), 7.69 (2H, d, J 8.5 Hz), 7.33-7.17 (9H, m), 7.02 (2H, m), 3.98
(2H, s), 3.83 (2H, 8), 3.55-3.40 (4H, m), 2.62-2.36 (4H, m); m/z: 510 [M+H]".

sHehE 110 5-(4-(4-EF2uld) v A 2pil-1-7F 2 B d -N-(4-3 d o d ) v Z e opv] =

"H nmr (De-DMSO) 6 10.79 (1H, ), 8.73 (1H, m), 8.20 (1H, d,
1 8.0 Hz), 8.06 (1H, dd, J 8.0, 2.0), 8.00 2H, d, J 9.0 Hz), 7.67 (4H, m), 7.44 (2H, , ] 8.0
Hz), 7.35-7.29 (3H, m), 7.13 (2H, t, ] 9.0 Hz), 3.66 (2H, m), 3.49 (2H, s), 3.33 (2H, m), 2.44
(2H, m), 2.35 (2H, m); m/z: 495 [M+H] ",

3etE 12! 5-(4-(4-ZFoz2wA)a g -1-7l2 1 d-N-(3-s g d ) v ZHojn| =,

"H nmr (CDCls)  9.95 (1H, s), 8.60 (1H, m), 8.28 (1H, d, J 8.0
Hz), 7.96 (1H, m), 7.86 (1H, dd, J 8.0, 2.0 Hz), 7.70 (1H, m), 7.57 (2H, d, ] 7.0 Hz), 7.42-
7.19 (7H, m), 6.95 (2H, m), 3.76 (2H, m), 3.46 (2H, s, 3.37 (2H, m), 2.49 (2H, m), 2.36 (2H,
m); m/z: 495 [M+H] .

shghe 130 N-(I-(NE28 4 v ) 9 3 2| d-4-9)-5-(4-(4-=F 2 g A el -1-7h 2 R d ) 9 Sl opr| =,

"H nmr (CDCl;) 3 8.56 (1H, ), 8.18 (1H,
d, 8.0 Hz), 7.98 (1H, d, J 8.0 Hz), 7.86 (1H, dd, J 8.0, 2.0 Hz), 7.29-7.24 (2H, m), 7.03-6.95
(2H, m), 4.07 (1H, m), 3.79 (2H, m), 3.50 (2H, s), 3.38 (2H, m), 3.20-3.10 (2H, m), 2.97 (1H,
d, 7 5.0 Hz), 2.60-2.35 (8H, m), 2.16-2.06 (2H, m), 1.95-1.60 (6H, m), 1.31-1.08 (4H, m),
1.01-0.86 (2H, m); m/z: 522 [M+HT".

shite 140 5-(4-(4-EF o2 d) 93 bl -1-7k2 B ) -N-(1-(3l ) 9] gl g H-4-) 9] e opm] =

'H nmr (Dg-DMS0) 8 8.73 (1H, d, J 9.0 Hz), 8.62 (1H,
m), 8.06 (1H, d, J 8.0 Hz), 7.98 (1H, dd, J 8.0, 2.0 Hz), 7.35-7.28 (2H, m), 7.21-7.08 (4H, m),
6.96-6.91 (2H, m), 6.73 (1H, m), 3.97 (1H, m), 3.72-3.58 (4H, m), 3.47 (2H, s), 2.82-2.70
(2H, m), 2.41 (2H, m), 2.31 (2H, m), 1.88-1.74 (4H, m); m/z: 503 [M+H]".

e 150 4-((8-(5-(4-(4-ZF 2w H W -1-7t2 1 )0 Z 8] =Y )-2, 8-t oA~y 2[4, 5] W] 7H-2-< ) v
gz ESH .,

'H nmr (De-DMS0) 8 8.56 (1H, 5), 7.91
(2H, d, J 8.5 Hz), 7.78 (2H, m), 7.57 (1H, t, J 8.0 Hz), 7.49 (1H, m), 7.32 (2H, m), 7.13 (2H,
m), 3.62 (4H, m), 3.47 (4H, m), 3.40-3.20 (8H, m), 2.44-2.37 (6H, m), 1.58 (4H, m); m/z: 582
[M+HT".

3 16: 5-(4-(4-ZF 0 2wl d) v o g A -1-7 2R 9)-N-(4-3 5 A o D) 5] Z-H o}w] =

"H nmr (CDCl3) § 9.84 (1H, s), 8.58 (1H, m), 8.26 (1H, d, J
8.0 Hz), 7.85 (1H, dd, J 8.0, 2.0), 7.67 (2H, d, J 9.0 Hz), 7.30-7.18 (4H, m), 7.06-6.90 (7H,
m), 3.76 (2H, m), 3.46 (2H, ), 3.37 (2H, m), 2.49 (2H, m), 2.35 (2H, m); m/z: 512 [M+H]".

shete 17: (4-(4-FF 2 2) 9 A 2431-1-2) (6-(4- (A 5] ¥ ) 9] 2 -3- <) v Bl

=4
(4-(4-ZF o 29I HFGx-1-9) (-2 R T gl d-3-2)dEl= (0.048 g, 0.13 mmol, 1.0 eq), 4-HIZE2A]H
HREA (0.040 g, 0.18 mmol, 1.4 eq), 2AAFZE (0.053 g, 0.25 mmol, 1.9 eq), S-Phos (0.006 g, 0.01
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[0737]

[0738]

[0739]
[0740]

[0741]
[0742]

[0743]
[0744]

[0745]

[0746]

[0747]
[0748]

[0749]
[0750]

[0751]

mmol, 0.1 eq) ¥ Ega(uwldgdlolA &)t 225 (0) (0.012 g, 0.01 mmol, 0.01 eq)d] E3=
E (1.25 0L, 4:DS H71ege. dbe E3ES olEo® 58 HAS v, vg 8715 WEEla, 1047

Bk 100Cel A FFeith. W EFEL Aol E(Celite) F 3l T, 5% NeOH-CHCLR $2)5}m,
RP-HPLCO ol& AAsle] 335 178 FE3A).

'H nmr (De-DMSO) 3 8.61 (1H, s),
8.06 (2H, d, 7 9.0 Hz), 7.95 (1H, d, J 8.0 Hz), 7.83 (1H, dd, J 8.0, 2.0 Hz), 7.48-7.30 (7H, m),
7.16-7.10 (4H, m), 5.16 (2H, s), 3.61 (2H, m), 3.48 (2H, s), 3.37 (2H, m), 2.38 (4H, m); m/z:
483 [M+H]".

shehe 180 5-(4-(4-EF e 2d) 3| bl -1-7k2 B ) -N-(1-(1-# ol &) 9] 7| 2] -4-4 ) 9] F - ofpw] =,

'"H nmr (CDCl3) & 8.50 (1H, s), 8.13 (1H, d, J 8.0
Hz), 7.88 (1H, d, J 8.0 Hz), 7.78 (1H, dd, J 8.0, 2.0 Hz), 7.32-7.18 (7H, m), 6.94 (2H, m),
3.98-3.86 (1H, m), 3.74 (2H, m), 3.44 (2H, s), 3.32 (2H, m), 3.14 (1H, m), 2.98-2.85 (1H, m),
2.47 (2H, m), 2.38-2.14 (4H, m), 1.98 (2H, m), 1.86-1.62 (3H, m), 1.48 (4H, m); m/z: 531
[M+H]".

31HE 19: 5-(4-(4-ZF =)y Hetd-1-7l 2R d)-N-(2-H d = d) v FHo}m =,

'"H nmr (CDCl3) & 10.15 (1H, s), 8.56 (1H, d, J 8.0 Hz), 8.35
(1H, m), 8.22 (1H, d, J 8.0 Hz), 7.78 (1H, dd, J 8.0, 2.0 Hz), 7.46-7.34 (6H, m), 7.29-7.13
(4H, m), 6.95 (2H, m), 3.73 (2H, m), 3.53-3.22 (4H, m), 2.47 (2H, m), 2.32 (2H, m); m/z: 496
[M+H]".

35 20 5-(4-(4-ZF 2w A g H-1-7l2 R d)-N-(4-4-HEZ A ) ) g FHolu| =,

"H nmr (De-DMSO) & 10.93 (1H, ), 8.74 (1H, m), 8.28
(2H, d, 9.0 Hz), 8.20 (1H, d, J 8.0 Hz), 8.11-8.05 (3H, m), 7.97 (2H, d, J 9.0 Hz), 7.82 (2H,
d, 7 9.0 Hz), 7.35-7.30 (2H, m), 3.65 (2H, m), 3.49 (2H, s), 3.35 (2H, m), 2.43 (2H, m), 2.35
(2H, m); m/z: 541 [M+H]".

3EE 21 5-(4-(4-ZF o 2uWA) e -1-7t 2R d)-N-(3-H| A g D) I o)) = |,

'H nmr (CDCl)  9.85 (1H, s), 8.56 (1H, m), 8.24 (1H, d, J
8.0 Hz), 7.84 (1H, dd, J 8.0, 2.0 Hz), 7.47-7.40 (2H, m), 7.32-7.18 (5H, m), 7.00-6.91 (5H,
m), 6.77-6.71 (1H, m), 3.76 (2H, m), 3.46 (2H, s), 3.36 (2H, m), 2.49 (2H, m), 2.36 (2H, m);
m/z: 512 [M+H]".

3HetE 220 (6-(3-(AASAD ) I g P-3-Y) (4-(4-ZF o 2wl d) i o &} 7 -1- ) v g} =

'H nmr (CDCl3) § 8.72 (1H, brs), 7.84-7.74 (2H,
m), 7.96 (1H, ), 7.58 (1H, d, T 8.0 Hz), 7.48-7.25 (8H, m), 7.08-6.98 (3H, m), 5.16 (2H, s),
3.80 (2H, m), 3.53 (4H, m), 2.50 (4H, m); m/z: 483 [M+H]".

shehe 230 N-(1-(4-Alobmill Z)-1H-9) 2} 5-4-)-5-(4-(4-EF L2l d) 9 # e -1-7t2 B d ) g F -l o] =,

'H nmr (CDCl5) 89.71 (1H, s), 8.56 (1H,
m), 8.20 (1H, d, J 8.0 Hz), 8.12 (1H, 5), 7.84 (1H, dd, T 8.0, 2.0 Hz), 7.60-7.54 (3H, m), 7.26-
7.18 (4H, m), 6.95 (2H, m), 5.29 (2H, s), 3.76 (2H, m), 3.46 (2H, s), 3.36 (2H, m), 2.60-2.27
(4H, m); m/z: 425 [M+H] .

33 241 N-(4-(4-Aotwedd) ) -5-(4-(4-ZF o 2wl ) I 5| e}z -1-7t2 R ) 7 FHoln| = |

'H nmr (CDCL3) & 10.04 (1H, s), 8.67 (1H, m), 8.36 (1H, d, J 8.0
Hz), 7.97-7.88 (3H, m), 7.75-7.61 (6H, m), 7.29 (2H, m), 7.03 (2H, m), 3.84 (2H, m), 3.60-
3.34 (4H, m), 2.49 (4H, m); m/z: 521 [M+H]".
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[0752] 31 250 5-(4-(4-2F =W A) v ed-1-7l2 8 d)-N-(4-(4-EgZF e 2rvds d) ¥ d) v FHolm =

"H nmr (CDCL:) 8 10.02 (1H, s), 8.68 (1H, m),
8.37 (1H, d, J 8.0 Hz), 7.95 (1H, d, ] 9.0 Hz), 7.89 (2H, d, J 8.5 Hz), 7.71-7.61 (6H, m), 7.28
(2H, m), 7.04 (2H, m), 3.84 (2H, m), 3.60-3.38 (4H, m), 2.56 (2H, m), 2.43 (2H, m); m/z: 564

[0753] [M+HT".
[0754] BHHE 260 N-(4-Hz2ddd)-5-(4-(4-EF 2 A) v dil-1-7l2 1 d) g Foju| =
'H nmr (CDCls) 8 10.15 (1H, s), 8.67 (1H, m), 8.35 (1H, d, J 8.0
Hz), 7.95 (1H, dd, J 8.0, 2.0 Hz), 7.90 (4H, m), 7.79 (2H, d, J 7.5 Hz), 7.59 (1H, m), 7.49
(2H, m), 7.29 (2H, m), 7.02 (2H, m), 3.83 (2H, m), 3.54 (2H, s), 3.47 (2H, m), 2.56 (2H, m),
[0755] 2.43 (2H, m); m/z: 524 [M+H]".
[0756] e 270 N-(4-AA A A D)-5-(4-(4-ZSF 22 A) v H ezl -1-7l2 B d) v F > o}u| = |
'H nmr (CDCls) 89.75 (1H, s), 8.58 (1H, s), 2.27 (1H, d, ] 8.0 Hz),
7.84 (1H, dd, J 8.0, 2.0 Hz), 7.62 (2H, d, J 9.0 Hz), 7.39-7.18 (7H, m), 6.96-6.90 (4H, m),
[0757] 5.01 (2H, ), 3.76 (2H, m), 3.52-3.28 (4H, m), 2.60-2.24 (4H, m); m/z: 526 [M+H]+_
[0758] SFE 28 N-(4-H2RIALD)-5-4-4-SFoz2ud) g d-1-7l2 1 d) 3 Zdoln| =
'H nmr (CDCl3) 8 9.93 (1H, s), 8.65 (1H, s), 8.33 (1H, d, ] 8.0 Hz),
7.93 (1H, dd, J 8.0, 2.0 Hz), 7.68 (2H, d, J 9.0 Hz), 7.50 (2H, d, J 9.0 Hz), 7.28 (2H, m), 7.02
[0759] (2H, m), 3.82 (2H, m), 3.52 (2H, s), 3.42 (2H, m), 2.49 (4H, m); m/z: 497, 499 [M+H]‘.
[0760] SI3HE 29: N-(4-(4-WEA A D) A D)-5-(4-(4-ZF 2.2 A) 9 7 g7 -1-7t 2 1 d) g S o}u| =,
'H nmr (CDCl5) 8 9.96 (1H, s), 8.66 (1H, m), 8.36 (1H, d, J 8.0
Hz), 7.93 (1H, dd, ] 8.0, 2.0 Hz), 7.83 (2H, d, ] 9.0 Hz), 7.60-7.51 (4H, m), 7.29 (2H, m),
7.03 (2H, m), 6.97 (2H, d, J 9.0 Hz), 3.85 (5H, m), 3.60-3.36 (4H, m), 2.50 (4H, m); m/z: 526
[0761] [M+H]".
[0762] 31HE 300 (6-(4-wlds dopr ) dHd-3-2) (4-(4-ZF 2 2l 2) v o] 2} 1 -1-2 ) w B =,
'H nmr (CDCls) 8 8.26 (1H, s), 7.56 (1H, dd, J 9.0,
1.0), 7.32-7.15 (10H, m), 7.06-6.97 (3H, m), 6.77 (1H, d, J 8.5 Hz), 3.96 (2H, s), 3.66 (4H,
[0763] m), 3.52 (2H, s), 2.47 (4H, m); m/z: 482 [M+HT".
[0764] e 310 4-((2-(-(4-(U-EF =) o2 -1-7F2 1 d) ¥ 2] ©-2-¢))-2, 8-t o} Ap 2= 9] 2. [4. 5] H| 2H-8-<0)
HeEHHFUEY .
[0765] m/z: 554 [M+H]".
[0766] 318HE 320 N-(4-(3-Alobesld) ) -5-(4-(4-ZF o 2l A) 9 | g -1-7t 28 J) g & opn| = |
'H nmr (CDCl3) § 10.04 (1H, s), 8.67 (1H, s), 8.35 (1H, d, ] 8.0 Hz),
7.95 (1H, dd, J 8.0, 2.0), 7.94-7.80 (3H, m), 7.63-7.52 (3H, m), 7.28 (2H, m), 7.02 (2H, m),
[0767] 3.83 (2H, m), 3.53 (2H, s), 3.44 (2H, m), 2.48 (4H, m); m/z: 521 [M+H]".
[0768] 31eHE 331 (6-(3-d g dolr ) Hdd-3-2) (4-(4-ZF 2 2l 2) v o] 2} 1 -1-2 ) w B} =,
"H nmr (CDCLy) 8 8.23 (1H, ), 7.56-7.47 (4H, m),
7.39-7.18 (9H, m), 6.93 (2H, t, J 9.0 Hz), 6.80 (1H, d, 8.5 Hz), 3.59 (4H, m), 3.43 (2H, s),
[0769] 2.39 (4H, m) ); m/z: 468 [M+H]".
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[0770]

[0771]

[0772]

[0773]

[0774]

[0775]
[0776]

[0777]

[0778]

[0779]
[0780]

[0781]
[0782]

[0783]
[0784]

[0785]

omn
J
Jm
Qﬂ

10-1764952

31eHE 341 (4-(4-ZF o =M a) a#H #Fx1-1-Y) (6-(4-H Z A F D o}r| 1) 9] 2] P -3-9 ) ] E} 3=

'H nmr (CDCL:) & 8.26 (1H, 8), 7.58 (1H, dd,
9.0, 2.0 Hz), 7.35-7.25 (6H, m), 7.12-6.97 (8H, m), 6.73 (1H, d, J 9.0 Hz), 3.66 (4H, m),
3.51 (2H, s), 2.46 (4H, m); m/z: 483 [M+H]".

SIRHE 35 (6-(4-(4-Alofnld7t2n ) A d) 92 d-3-Y) (4-(4-ZF 22 ) 9] 3 71 -1- ) vl e} 3=

'H nmr (CDCl3) 8 8.64 (1H, br s), 7.96 (2H, d, J 8.0
Hz), 7.83 (2H, d, J 8.0 Hz), 7.75-7.68 (2H, m), 7.56 (2H, d, J 8.0 Hz), 7.40 (2H, d, J 8.0 Hz),
7.26-7.19 (2H, m), 7.01-6.91 (3H, m), 4.65 (2H, d, J 6.0 Hz), 3.73 (2H, m), 3.47 (4H, m),
2.42 (4H, m); m/z: 535 [M+H] .

SIRHE 361 (6-(4-(Alol=wld) I gl d-4-Lolr| =) T 2 d-3-Y) (4-(4-EF o 2 M) I #| 2} 31 -1- ) wl Efa=.

'H nmr (CD;0OD) & 8.06 (1H, s), 7.68 (2H, dd, J 8.0,
2.0 Hz), 7.44 (1H, m), 7.36-7.32 (2H, m), 7.06-6.98 (2H, m), 6.49 (2H, d, J 9.0 Hz), 3.68-
3.56 (6H, m), 3.34 (2H, s), 2.84 (2H, m), 2.46 (4H, m), 2.20 (2H, m), 1.96 (2H, m), 1.60-1.47
(2H, m); m/z: 514 [M+H]".

shgHE 370 (6-(4-3lld sl d ot i) v 2 -3-9) (4-(4-=F . =ul ) 9 2}l -1-4 ) vl Bh =

'H nmr (CDCly) 8 831 (1H, d, J 2.0 Hz), 7.65-7.55
(5H, m), 7.46-7.40 (4H, m), 7.36-7.25 (3H, m), 7.16 (1H, 5), 7.01 (2H, t, J 9.0 Hz), 6.87 (1H,
d, 9.0 Hz), 3.68 (4H, m), 3.52 (2H, ), 2.48 (4H, m); m/z: 467 [M+H]".

BRFE 380 N-(1-(4-Alohmtl ) 1H-3] 2hE-3-91)-N'-(1-(4-Alohax il ) 3] o 2] €1-4-91) 9] 2] 92, 5- 0] 7

olm| = |

'H nmr (CDCls) 8 8.98 (1H, s),
8.57 (1H, s), 8.22 (2H, m), 7.92 (1H, m), 7.59-7.54 (4H, m), 7.46 (2H, m), 7.39 (1H, d, J 2.0
Hz), 7.21-7.16 (2H, m), 6.86 (1H, d, J 1.5 Hz), 5.21 (2H, s), 3.96 (1H, m), 3.57 (2H, 5), 2.89-
2.80 (2H, m), 2.23 (2H, m), 1.97 (2H, m), 1.67 (2H, m); m/z: 546 [M+H]".

3}3tE 39 5-(4-(4-SF 2w ¥ g -1-7t2 1 d)-N-(4-(1H-9 Z-3-Q) gl d ) v Z - o}m) =,

"H nmr (CDCl3) § 9.85 (1H, s), 8.58 (1H, 5), 8.31 (1H, m), 8.27
(1H, d, J 8.0 Hz), 7.85 (1H, d, ] 8.0, 2.0 Hz), 7.68 (2H, d, J 9.0 Hz), 7.48 (2H, d, J 9.0 Hz),
7.24-7.18 (2H, m), 7.02 (1H, m), 6.95 (2H, t, J 8.5 Hz), 6.77 (1H, m), 6.47 (1H, m), 3.76 (2H,
m), 3.46-3.32 (4H, m), 2.48 (2H, m), 2.36 (2H, m); m/z: 485 [M+H]'.

SEE 40: 5-(4-(4-ZF o 2WA) Y A-1-7I 2R d)-N-(4-R2ZF w31 d) g ZHo}n =

"H nmr (CDCLs) 8 9.74 (1H, 5), 8.57 (1H, 5), 8.26 (1H, d, J
8.0 Hz), 7.84 (1H, dd, J 2.0 Hz), 7.62 (2H, d, J 9.0 Hz), 7.22 (2H, m), 6.94 (2H, t, J 9.0 Hz),
6.88 (2H, d, J 9.0 Hz), 3.83-3.53 (6H, m), 3.45 (2H, ), 3.36 (2H, m), 3.08 (4H, m), 2.48 (2H,
m), 2.35 (2H, m); m/z: 505 [M+H]".

313 410 5-(4-(4-EF 2w A) 9 A g -1-7 220 ) -N-(4-(4d-w 2 9 A 2} -1-) 9| ) I S ofpm| =

'H nmr (CDCl;) 6 9.74 (1H, ), 8.57 (1H, m),
8.25 (1H, d, J 8.0 Hz), 7.84 (1H, dd, J 8.0, 2.0), 7.60 (2H, d, J 9.0 Hz), 7.24-7.18 (2H, m),
6.97-6.87 (4H, m), 3.75 (2H, m), 3.45 (2H, s), 3.36 (2H, m), 3.19 (4H, m), 2.60 (4H, m), 2.48
(2H, m), 2.34 (5H, m); m/z: 518 [M+H] .
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[0786]

[0787]

[0788]

[0789]
[0790]

[0791]
[0792]

[0793]
[0794]

[0795]

[0796]

[0797]
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SHHE 420 (6-(3-(4-Alehenldztzntndd) ¥ d) v 2| 9-3%) (4-(4-EF L 2wl d) 9] ] eh - 1-) vl B

'H nmr (CDCls) 8 8.64 (1H, br s), 8.40 (1, 5), 8.07
(1H, d, T 8.0 Hz), 7.86 (1H, d, ] 8.0 Hz), 7.77 (2H, m),7.59-7.47 (3H, m), 7.41 (2H, d, ] 8.0
Hz), 7.24-7.17 (2H, m), 6.95 (2H, t, 1 9.0 Hz), 6.88 (1H, m), 4.66 (2H, d, ] 6.0 Hz), 3.74 (2H,
m), 3.45 (4H, m), 2.42 (4H, m); m/z: 535 [M+H]".

e 430 N-(1-(4-Alohe il 2)- 132 E-4-2)-N'-(1-(4-Aloh il ) ) 3 2] §1-4-1) 9] 2] ¥1-2, 5- 7] Fh = 0

o].u] A=l

"H nmr (D-DMSO) 8 10.83 (1H,
s), 9.08 (1H, s), 8.70 (1H, d, J 8.0 Hz), 8.43 (1H, dd, J 8.0, 2.0 Hz), 8.25 (1H, s), 8.13 (1H, d,
7 8.5 Hz), 7.79 (4H, m), 7.67 (1H, s), 7.49 (2H, d, J 8.0 Hz), 7.33 (2H, d, T 8.0 Hz), 5.45 (2H,
s), 3.80 (1H, m), 3.55 (2H, s), 2.76 (2H, m), 2.07 (2H, m), 1.71 (4H, m); m/z: 546 [M+H]".

sete 440 (6-(1-(4-EF 2 d)-1H-v ehE-4-dopr| o) 9 2| P -3-) (4-(4-EF e 2wl ) 9] o e -1-<d ) vl e
1

'H nmr (CDCly) 8 8.15 (1H, d, J 2.0 Hz), 7.61 (1,
1H), 7.46 (1H, dd, J 8.0, 2.0 Hz), 7.42 (1H, s), 7.24-7.12 (4H, m), 6.99-6.90 (4H, m), 6.70
(1H, s), 6.45 (1H, d, J 8.5 Hz), 5.17 (2H, s), 3.57 (4H, m), 3.44 (2H, m), 2.39 (4H, m); m/z:
489 [M+H]".

ST 450 N-(1-(4-A ob 1l 2) 7] 5l 2] ¥l -4-2) )5-(1-(4-F 5 0 2 2 )~ 1H-5] 2} B—4- o}v] 1) 7] Z 2l o} v = |

'H nmr (CDCLy) 8 7.92 (1H, d, ] 3.0 Hz), 7.89 (1H, d, ] 9.0
Hz), 7.62 (1H, d, J 8.5 Hz), 7.54 (2H, d, ] 8.0 Hz), 7.44-7.38 (3H, m), 7.30 (1H, 5), 7.19-7.13
(2H, m), 7.02-6.94 (3H, m), 5.49 (1H, s), 5.19 (2H, s), 3.98-3.84 (1H, m), 3.52 (2H, s), 2.76
(2H, m), 2.17 (2H, m), 1.93 (2H, m), 1.57 (2H, m); m/=z: 511 [M+H]",

shhE 460 (6-(1-(4-Alofeild) 9 o g -4-7F 2 5 2ol ) 7 2| P -3-9) (4-(4-ZF 2 2 4) 7 ] 231 -1- ) ]
ERe. (4-(4-ZF o zu ) ebd-1-9) (-2 Ry 2l d-3-2) WER= (0.040 g, 0.11 mmol, 1.0 eq), 1-(4-
]ﬂiﬁ@ﬁ%ﬁhhkﬂei*ﬂﬂt(0%8g,ow,le)gNN”Qﬂ%ﬂQQQ4U(Om2m 0.11
mmol, 1.0 eq)?] ETEo] F+ EF (1.0 nL)E& H7}eTt. o] EES 58 ot o202 AL,
ofo] @ &3} (1) (0.011 g, 0.058 mmol, 0.5 eq) ¥ ¥AFZHE (0.044 g, 0.23 mmol, 2.1 eq)S #7138k,
HES EFES 4543 B 100ColA Zhdskar, ojojA Azt Ael FAAIZY. Y ARutEgd (A
7}, 0—5% MeOH-CHCl,)oll ol&] AAlete]l =4 1A (0.070 g)& F538-th.  AA] TLC (227}, 4% MeOH-

CHLL) & AR&eh= F7He] AAR shgh= 46S WA A=A 53830tk (0.040 g, 67%).

'H nmr (De-DMSO) & 10.64 (1H, s),
8.32 (1H, s), 8.10 (1H, d, J 8.5 Hz), 7.81-7.74 (3H, m), 7.53-7.46 (2H, m), 7.31 (2H., t, J 8.0
Hz), 7.12 (2H, t, J 9.0 Hz), 3.64-3.36 (9H, m), 2.79 (2H, m), 2.35 (m, 4H), 1.99-1.87 (2H, m),
1.79-1.54 (4H, m); m/z: 542 [M+H] .

A7 FE8e AZHel e F71e] AHE= EH [Wrona, Iwona E.; Gozman, Alexander; Taldone, Tony;
Chiosis, Gabriela; Panek, James S. Journal of Organic Chemistry (2010), 75(9), 2820-2835]¢l A& t}.

'H nmr (Ds-DMSO) 8 10.64 (1H, 5), 8.32 (1H, 5), 8.10 (1H, d, J 8.5 Hz), 7.81-
7.74 (3H, m), 7.53-7.46 (2H, m), 7.31 (2H, t, T 8.0 Hz), 7.12 (2H, t, 1 9.0 Hz), 3.64-3.36 (9H,
m), 2.79 (2H, m), 2.35 (m, 4H), 1.99-1.87 (2H, m), 1.79-1.54 (4H, m); m/z: 542 [M+H]".
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[0798]

[0799]
[0800]

[0801]
[0802]

[0803]
[0804]

[0805]
[0806]

[0807]
[0808]

[0809]
[0810]

[0811]
[0812]

[0813]

SS50dl 10-1764952

ShehE 470 N-(4-(4-Alobmulld 7 2nt ) 3 d ) -5-(4-(4-FF 2l d) 9 9 g -1-7t2 B d ) 9 F -l opr| =,

'H nmr (CDCl;) 8 10.03 (1H, s), 8.58
(1H, 5), 8.24 (1H, d, J 8.0 Hz), 7.84 (1H, dd, J 8.0, 2.0 Hz), 7.78 (4H, m), 7.57 (2H, d, J 8.0
Hz), 7.40 (2H, d, ] 8.0 Hz), 7.26-7.19 (2H, m), 6.95 (2H, t, J 9.0 Hz), 6.68 (1H, m)4.64 (2H,
d, T6.0 Hz), 3.76 (2H, m), 3.47 (2H, 8), 3.37 (2H, m), 2.49 (2H, m), 2.36 (2H, m); m/z: 578

[M+H]".
315E 48: (6-(4-(4-Alofiwldyt2mm ) Hdotr] ) 92| d-3-U) (4-(4-ZF 22 d) I F 2 31-1-d ) W gp=
'H nmr (CDCls) § 8.25 (1H, s), 7.81 (1H, s), 7.70
(1H, d, I 9.0 Hz), 7.53-7.33 (8H, m), 7.28-7.23 (2H, m), 6.99 (2H, t, ] 9.0 Hz), 6.73 (1H, d,J
8.5 Hz), 4.60 (2H, d, J 6.0 Hz), 3.60 (4H, m), 3.48 (2H, s), 2.43 (4H, m); m/z: 550 [M+H]".
e 49:
N-(1-(3,5-t) &7 =il 2d) v o g U-4-U)-5-(4-(4-ZF . 2wl ) H g -1-71 2R ) v FHolm =

'H nmr (CDCly) § 8.52 (1H, 5), 8.16 (1H,
d, 7 8.0 Hz), 7.86 (1H, d, J 8.0 Hz), 7.81-7.78 (1H, m), 7.23-7.07 (3H, m), 7.06-6.91 (4H, m),
4.20-3.88 (1H, m), 3.74 (2H, m), 3.4 (2H, 5), 3.43 (2H, 5), 3.33 (2H, m), 2.78 (2H, m), 2.47
(2H, m), 2.321 (2H, m), 2.16 (2H, m), 1.96 (2H, m), 1.62 (2H, m); m/z: 553 [M+H]".

S 50: 5-(4-(4-ZF 2 Vg d-1-7l2 R d)-N-(1-(4-SF L 2-3-vEd2d) v H g d-4-d ) v ZH o}

H
ey

=N

'H nmr (CDCl3) & 8.51 (s, 1H), 8.16 (1H, d, J 8.0
Hz), 7.85 (1H, d, J 9.0 Hz), 7.79 (1H, d, J 8.0 Hz), 7.23-7.18 (2H, m), 7.10-7.01 (2H, m),
6.97-6.84 (3H, m), 3.99-3.88 (1H, m), 3.74 (2H, m), 3.44 (2H, ), 3.40 (2H, ), 3.33 (2H, m),
2.79 (2H, m), 2.47 (2H, m), 2.32 (2H, m), 2.20 (3H, s), 2.13 (1H, m), 1.94 (2H, m), 1.60 (3H,
m); m/z: 549 [M+H]".

3E 510 N-(1-(4-Z2=2W2) o d 2l d-4-U)-5-(4-(4-ZF L2 2) I A &2 -1-7t2 1 d) I FHojn| = |

'H nmr (CD;0OD) & 8.67 (IH, m,
olgaAl), 8.63 (1H, m, ¥ 142, 8.16 (1H, d, ] 8.0 Hz), 8.00 (1H, dd, J 8.0, 2.0 Hz),
7.38-7.32 (2H, m), 7.09-7.00 (5H, m), 6.81 (2H, d, J 9.0 Hz), 4.10 (m), 3.80 (m), 3.57 (s),
3.45 (m), 3.30 (m), 2.96 (s), 2.58-2.44 (m), 1.94-1.60 (m), 1.39-1.28 (m); m/z: 546 [M+H]".

3EE 52: N-(1-(4-Z22d42) 9 H g d-4-U)-5-(4-(4-ZF o 2@ g H zl-1-7t 2R d) g e o}n| = |

'"H nmr (CDCl) 8 8.57 (1H, ), 8.21 (1H,
d,J 8.0 Hz), 7.90 (1H, d, J 8.0 Hz), 7.84 (1H, dd, J 8.0, 2.0), 7.28-7.22 (6H, m), 6.99 (2H, m),
4.04-3.92 (1H, m), 3.79 (2H, m), 3.49 (2H, s), 3.46 (2H, ), 3.38 (2H, m), 2.81 (2H, m), 2.52
(2H, m), 2.37 (2H, m), 2.17 (2H, m), 1.98 (2H, m), 1.62 (2H, m); m/z: 551, 553 [M+H]".

sk 53¢ 5-(4-(4-EF L 2i) v 2h-1-7F 2 B d ) -N-(4-(4-v D o =5 A]) 3 ) 3] F R ofr] =

"H nmr (CDCL3) 6 9.88 (1H, s), 8.64 (1H, s), 8.33 (1H,
d, J 8.0 Hz), 7.91 (1H, dd, J 8.0, 2.0 Hz), 7.71 (2H, d, J 9.0 Hz), 7.30-7.24 (2H, m), 7.13 (2H,
d, J 8.0 Hz), 7.03-6.96 (4H, m), 6.91 (2H, d, J 8.5 Hz), 3.82 (2H, m), 3.51 (2H, s), 3.42 (2H,
m), 2.54 (2H, m), 2.41 (2H, m), 2.33 (3H, 8); m/z: 526 [M+H]".

31 54 5-(4-(4-ZF o =Wl A) v H et A-1-7t 2R d)-N-(4-(4-H EA H 5 A w ) v F R o}m| =

"H nmr (CDCL3)  9.87 (1H, m), 8.64 (1H, s), 8.32
(1H, d, T 8.0 Hz), 7.91 (1H, dd, J 8.0, 2.0 Hz), 7.69 (2H, d, J 9.0 Hz), 7.30-7.24 (2H, m),
7.03-6.95 (6H, m), 6.87 (2H, m), 3.80 (5H, m), 3.51 (2H, ), 3.42 (2H, m), 2.54 (2H, m), 2.41
(2H, m); m/z: 541 [M+H]".
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SEE530 10-1764952
[0814] SIRHE 55 5-(4-(4-ZF =2 A #| eFl-1-7t 2R )-N-(4-(3-ZF L2 A dd) 9| F ol =,

'H nmr (CDCLy) § 9.86 (1H, s), 8.59 (1H, s), 8.26 (1H,
d, 8.0 Hz), 7.85 (1H, dd, T 8.0, 2.0 Hz), 7.70 (2H, d, J 9.0 Hz), 7.24-7.15 (3H, m), 7.00 (2H,
d, 79.0 Hz), 6.94 (2H, 1, T 9.0 Hz), 6.74-6.60 (3H, m), 3.75 (2H, m), 3.45 (2H, s), 3.36 (2H,
m), 2.48 (2H, m), 2.34 (2H, m); m/z: 530 [M+H]",

[0815]
[0816] 313E 560 N-(4-(3-Alobed 5 A Hd)-5-(4-(4-ZSF 2 2wl d) v H 2 -1-7l2 R d) F] Zdopn| =,
'"H nmr (CDCl3) 8 9.90 (1H, s), 8.59 (1H, s), 8.27 (1H, d, ] 8.0
Hz), 7.86 (1H, dd, J 8.0, 2.0 Hz), 7.74 (2H, d, J 9.0 Hz), 7.38-7.25 (2H, m), 7.24-7.14 (4H,
m), 7.00 (2H, d, J 9.0 Hz), 6.94 (2H, t, J 8.5 Hz), 3.76 (2H, m), 3.45 (2H, s), 3.36 (2H, m),
[0817] 2.48 (2H, m), 2.35 (2H, m); m/z: 537 [M+H] .
[0818] 33HE 578 5-(4-(4-SF 0 2 A) I H g -1-7t2 8 H)-N-(4-(3-F EA F 52 ] ) 9] F o] =
"H nmr (CDCL)  9.84 (1H, s), 8.59 (1H, s), 8.26
(1H, d, J 8.0 Hz), 7.85 (1H, dd, J 8.0, 2.0 Hz), 7.67 (2H, d, J 9.0 Hz), 7.24-7.11 (3H, m),
7.01-6.91 (4H, m), 6.60-6.48 (3H, m), 3.76 (2H, m), 3.70 (3H, s), 3.45 (2H, s), 3.37 (2H, m),
[0819] 2.48 (2H, m), 2.34 (2H, m); m/z: 542 [M+H]".
[0820] 31 58: 5-(4-(4-ZF =l d) v H et -1-7l2 B d)-N-(4-(3-m e A=A ) v F > o} =
'H nmr (CDCl3) 6 9.90 (1H, s), 8.65 (1H, s), 8.33 (1H,
d, ) 8.0 Hz), 7.92 (1H, dd, J 8.0, 2.0 Hz), 7.73 (2H, d, J 9.0 Hz), 7.31-7.25 (2H, m), 7.21 (1H,
t, J 7.5 Hz), 7.06-6.96 (4H, m), 6.90 (2H, d, J 7.5 Hz), 6.82 (2H, m), 3.82 (2H, m), 3.51 (2H,
[0821] s), 3.42 (2H, s), 2.54 (2H, m), 2.41 (2H, m), 2.32 (3H, s); m/z: 526 [M+H]+.
[0822] 1S 591 N-(4-(4-Aoted HA) A Y )-5-(4-(4-ZF 2 2l d) 9 H &7 -1-7l 21 d) 9 Fd o}u| =,
"H nmr (CDCl3) 6 9.91 (1H, s), 8.59 (1H, s), 8.27 (1H, d, J 8.5
Hz), 7.87 (1H, dd, J 8.0, 1.5 Hz), 7.76 (2H, d, J 9.0 Hz), 7.53 (2H, d, J 8.5 Hz), 7.24-7.18
(2H, m), 7.04 (2H, d, J 9.0 Hz), 6.98-6.91 (4H, m), 3.76 (2H, m), 3.45 (2H, s), 3.36 (2H, m),
[0823] 2.49 (2H, m), 2.35 (2H, m); m/z: 537 [M+H]".
[0824] SRR 60 5-(4-(4-EF =2 A #ehl-1-7t 2R )-N-(4-(4-ZF 2| A d d ) 9| F ol =,
'H nmr (CDCl3) 8 9.84 (1H, ), 8.58 (1H, s), 8.27 (1H,
d, J 8.5 Hz), 7.88-7.84 (1H, m), 7.66 (2H, d, J 9.0 Hz), 7.24-7.18 (3H, m), 6.99-6.88 (7H, m),
[0825] 3.76 (2H, m), 3.45 (2H, s), 3.36 (2H, m), 2.48 (2H, m), 2.34 (2H, m); m/z: 530 [M+H]".
[0826] 3% 61: 5-(4-(4-ZFQ 2w v 2t -1-7l2 8 9)-N-(4-(F g d-3-2) 3 D) 3y ZHo}m =,
'H nmr (CDCly) § 9.97 (1H, s), 8.80 (1H, s), 8.61 (1H, s), 8.51 (1H,
d, J 5.0 Hz), 7.90-7.80 (4H, m), 7.56 (2H, d, J 8.5 Hz), 7.33-7.27 (1H, m), 7.25-7.18 (2H, m),
6.95 (2H, t, 8.5 Hz), 3.76 (2H, m), 3.45 (2H, s), 3.37 (2H, m), 2.49 (2H, m), 2.35 (2H, m);
[0828] 313tE 620 5-(4-(4-EF =2 9 # 2H-1-7t 223 d)-N-(4-(E| 2. 3-3-) 9| ) I - om| =
"H nmr (CDCls) 8 9.91 (1H, s), 8.59 (1H, m), 8.28 (1H, d, ] 8.0 Hz),
7.86 (1H, dd, J 8.0, 2.0 Hz), 7.75 (2H, d, ] 8.5 Hz), 7.56 (2H, d, J 8.5 Hz), 7.38-7.31 (2H, m),
7.24-7.16 (3H, m), 6.94 (2H, t, J 8.5 Hz), 3.76 (2H, m), 3.45 (2H, s), 3.36 (2H, m), 2.48 (2H,
[0829] m), 2.34 (2H, m); m/z: 502 [M+H]".
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[0830]

[0831]
[0832]

[0833]
[0834]

[0835]
[0836]

[0837]
[0838]

[0839]
[0840]

[0841]
[0842]

[0843]
[0844]

[0845]
[0846]

SS90l 10-1764952

315 631 5-(4-(4-ZF o =Ml A) v HetA-1-7 2R d)-(6-(4-A o} =3 A ) 3] g D -3-U) v FHo}m| =

'H nmr (CDCl3) & 9.89 (1H, s), 8.60 (1H, m), 8.40
(1H, d, 1 2.5 Hz), 8.35 (1H, dd, J 9.0, 3.0 Hz), 8.26 (1H, dd, J 8.5, 1.0 Hz), 7.88 (1H, dd, J
8.0,2.0 Hz), 7.61 (2H, d, J 9.0 Hz), 7.25-7.13 (4H, m), 7.00 (1H, d, J 9.0 Hz), 6.94 (2H, t, J
8.5 Hz), 3.76 (2H, m), 3.45 (2H, s), 3.35 (2H, m), 2.48 (2H, m), 2.35 (2H, m); m/z: 538
[M+HT".

shehe 640 5-(4-(4-=F e 2WlA) I 9| ehd-1-7h2 B 9 ) -(6-(3-Alob 3| 35 A ) 9] 2] Tl -3-) 9] el op ] =

' nmr (CDCL)  9.87 (1H, s), 8.60 (1H, m), 8.36
(2H, m), 8.26 (1H, d, J 8.5 Hz), 7.87 (1H, dd, J 8.0, 2.0 Hz), 7.46-7.31 (3H, m), 7.23-7.18
(3H, m), 7.02-6.90 (3H, m), 3.76 (2H, m), 3.45 (2H, s), 3.35 (2H, m), 2.48 (2H, m), 2.35 (2H,
m); m/z: 538 [M+H]".

shehe 650 5-(4-(4-EF o2l Ad) I o ehd-1-7h2 B d ) -N-(6-(4-ZF L 23 35 A]) ¥ g ©-3-) 9] e opr] =

'H nmr (CDCls) 5 9.83 (1H, 5), 8.58 (1H, m),
8.37-8.21 (4H, m), 7.86 (1H, dd, J 8.0, 2.0 Hz), 7.24-7.17 (2H, m), 7.05-6.86 (6H, m), 3.75
(2H, m), 3.44 (2H, 5), 3.34 (2H, m), 2.48 (2H, m), 2.34 (2H, m); m/z: 531 [M+H] .

BHetE 66 5-(4-(4-Alopm—2-w| 5 A Al =5 A]) ¥ ol 2] W -1-7F 2 0 ) N-(1-(4-A| obeill ) 7] ol 2] | -4-< ) ] & el o}

A=

'H nmr (CDCl3) 8 8.54 (1H, m), 8.18 (1H, d, J
8.0 Hz), 7.87-7.80 (2H, m), 7.55 (2H, d, J 8.5 Hz), 7.39 (2H, d, J 8.0 Hz), 7.21-7.15 (1H, m),
7.05 (1H, m), 6.87 (1H, d, J 8.0 Hz), 4.66-4.58 (1H, m), 3.97-3.78 (6H, m), 3.60 (1H, m),
3.50 (2H, s), 3.41 (2H, m), 3.31 (1H, m), 2.76 (2H, m), 2.16 (2H, m), 2.20-1.57 (4H, m),
1.63-1.52 (2H, m); m/z: 580 [M+H]".

2=

R 67 5-(4-(4-ZF 0 24-ZF o 2z d-1-7I2 R D)-N-(6-(4-ZF 9 2 9| =A] )1 2] Hd-3-< ) 1]
o=,
'H nmr (CDCl3) 8 9.83 (1H, s), 8.64 (1H, ), 8.36-
8.24 (3H, m), 8.11-8.05 (2H, m), 7.92 (1H, dd, J 8.0, 2.0 Hz), 7.11-6.97 (6H, m), 6.89 (1H, d,
79.0 Hz), 4.62 (1H, m), 3.70-3.41 (3H, m), 2.36-1.91 (4H, m); m/z: 562 [M+H]".

S 681 N-(1-(4-AlohetlZ) 332 ¥-4-1)-5-(4-(4-FF 0 Z-4-ZF 0 2ul2e)) 17 2 - 1-7} 2 0 ) 7] 5
Zloj =

'H nmr (CDCly) & 8.57 (1H, ), 8.19 (1H,
d, T 8.0 Hz), 8.09-8.04 (2H, m), 7.88-7.82 (2H, m), 7.54 (2H, d, J 8.5 Hz), 7.39 (2H, d, J 8.0
Hz), 7.08 (2H, t, J 8.5 Hz), 4.60 (1H, m), 3.99-3.90 (1H, m), 3.60-3.30 (4H, m), 2.75 (2H, m),
2.28-2.07 (6H, m), 1.95 (3H, m), 1.65-1.53 (2H, m); m/z: 573 [M+H]".

et 69 5-(4-(4-mSA ) A9 2 d-1-7F2 B ) -N-(6-(4-ZF L 29 5 A)) 9] 2] 9 -3-) 9] Sl ofpv] =

'H nmr (CDCLy) 8 9.85 (1H, 5), 8.62 (1H, s), 8.37-
8.25 (3H, m), 7.92-7.85 (3H, m), 7.06-6.99 (4H, m), 6.90 (3H, m), 4.62 (1H, m), 3.81 (3H, s),
3.72 (1H, m), 3.49 (1H, s), 3.28-2.98 (2H, m), 1.97 (1H, m), 1.77 (3H, m); m/z: 556 [M+H]".

33tE 700 5-(4-(4-HEA 5 A A H 2 Pd-1-7 2 1) -N-(6-(4-ZF 229 54 1) g P-3-2) ] FH olu| = |

'H nmr (CDCl3) § 9.84 (1H, s), 8.61 (1H, s), 8.35-
8.25 (2H, m), 7.89 (1H, dd, J 8.0, 2.0 Hz), 7.06-7.01 (4H, m), 6.90 (1H, d, J 9.0 Hz), 6.83-
6.75 (4H, m), 4.43 (1H, m), 3.84 (2H, m), 3.70 (3H, m), 3.31 (1H, m), 1.93 (2H, m), 1.79
(2H, m); m/z: 544 [M+H]".

st 71
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[0847]

[0848]

[0849]

[0850]

[0851]

[0852]

[0853]

[0854]

[0855]

SS50dl 10-1764952
EHAN-(4-(4-Alopedl 5 A A E 2384 )-5-(4-(4-ZF 2l ) ] # epxl-1-7t =2 v d) v e opr] =

'H nmr (CDCLy) & 8.53 (1H, s), 8.18 (1H,
d, T 8.0 Hz), 7.86-7.80 (2H, m), 7.51 (2H, d, J 9.0 Hz), 7.00 (2H, t, ] 8.5 Hz), 4.27 (1H, m),
4.07-3.40 (7H, m), 2.65 (4H, m), 2.13 (4H, m), 1.68-1.57 (2H, m), 1.49-1.38 (2H, m); m/z:
543 [M+H]".

3etE 94: (4-(4-ZFEWE)Hgd-1-9) (6-(U-d ) H g R-1-7l2nd) v g d-2-d)dEl=. g EDS]
E2F (6.0 mL) = FFYH-2,6-TF2EAAF (0.200 g, 1.20 mmol, 1.0 eq)] HAEN| 4-ZF ¢ 2wl 23]
Z+2 (0.116 g, 0.60 mmol, 0.5 eq)S FH7IsFtt. E#oldolwl (0.33 mL, 2.40 mmol, 2.0 eq)ell ©]o] HA
(0.319 g, 0.84 mmol, 0.7 eq)E FH7}8la, WFSES 14A)7F B¢k Ao wykaiodet. whe &3k
(3.0 nL) 2 (EgveEdah)golzve (i F 20 &9 2.0 mL, 4.00 mmol) 2.2 3|A3TE, 1
S 304 B A2oA wwrelar, 1 Fo ASE sl EFAHY.  AF=S NalC0; (50 mL)¥} EtOAc (50 mL)
Ayolo Bulelgdtr. §7152 94 (50 mL)E AFSI, AFRAZ] (Na,S0y), 7+t sholl ==AaY. 28 3
mrlEog)s (A7, 2-5% MeOH-CHCl)Z MY 6-(4-(4-ZF 2wl d) A ehal-1-7k2 10 d) v Fedlo] =
(0.214 g, 50%)E WA FANZA FE539UT}

[\

14
ol

m/z: 358 [M+H]"

HEZS| Z2Fd (4.0 nL) T WE 6-(U-U-ZSFz2ud) v gixd-1-7l2nd) v Z o] E (0.214 g, 0.60
mmol, 1.0 eq)9] & & (3.0 mL) ¥ FAkstg]F 143 (0.050 g, 1.20 mmol, 2.0 eq)2 &N& 71319

. wSEe 258 Bor Aedld mysln, 1 Fol HCI (A A §9 0.6 m)oE FARAAG. whg
EREE % A 6-(U-(-ERo A AAAA 12D NIARE F5e, o7 Frke) AA @

m/z: 344 [M+H]'.

ez Eol= (2.0 nl) & % 6-(4-(4-Z2 0 2 2) g7 e}d-1-7t2 1 d) 9 =24 (dlgk 0.200 mmol, 1.0
eq) 2 Ezlolgolyl (0.083 mL, 0.600 mmol, 3.0 eq)e] &o] 1-wdu=tx (0.036 mL, 0.240 mmol, 1.2
eq)S HZFSIATE. HATUE #H7Fslal, W8S 2.5A1%F &< A2 JEA|7]a, 1 £ EtOAc (50 mL)}
NaHCO;~& (1:1, 50 mL) Akelel] ujatgict. A (50 ml), & (50 mL) B H (50 nl)= F7FE A
Hati, 1 Fol ARAIIL (NaS0,), A dtell HHAZT. 729 azatezaey] (Aelst, 3-7% MeOl-
CHCL) % 3§ 948 74 edan 58

Ho tlo
N

“

il

)

o5, NIR Hlell v ofe]

o

nd: ®; or: EE; dE S0, 20 of CHF: CHFE 2H; AB system: AB A]2®l; broad: % -2; pentet:

QZ4; heptet: ZFA; isoxazole: ©]4AZ; morpholine: ®EEZZ™; oxazole: =%A}E:; pyrrolidine: ¥ &g
d; thiazole: EJo}Z; thiophene: E] 2%, triazolopyrazine: Ed|o}Z 2y }A.

"H nmr (CDCl;) & 7.92
(1H, t,J 7.5 Hz, pyH-4), 7.73 (1H, d, J 8.0 Hz, pyH-3 or pyH-5), 7.70 (1H, d, J 7.5 Hz, pyH-3
or pyH-5), 7.33-7.22 (4H, m, 2H of C¢sH4F and 2H of C¢Hs), 7.01-6.90 (5H, m, 2H of CcH4F
and 3H of CsHs), 3.97 (2H, dd, J 5.5, 5.0 Hz, 2H of piz), 3.81 (2H, dd, J 5.0, 4.5 Hz, 2H of
piz), 3.74 (2H, t, J 5.0 Hz, 2H of piz), 3.55 (2H, dd, J 5.0, 4.5 Hz, 2H of piz), 3.46 (2H, s,
CH,CsH4F), 3.29 (2H, t, J 5.0 Hz, 2H of piz), 3.17 (2H, dd, J 5.5, 4.5 Hz, 2H of piz), 2.52
(2H, 1,1 5.0 Hz, 2H of piz), 2.39 (2H, dd, 5.0, 4.5 Hz, 2H of piz); m/z: 488 [M+H]".
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[0856]

[0857]
[0858]

[0859]
[0860]

[0861]

[0862]

[0863]
[0864]

[0865]

SS=50dl 10-1764952

Shehe 1400 N-(1-(4-Alop=dl ) 9 3| 2] d-4-9 ) -5-(4-(3,5-H ZF 2 2l ) ] epxl-1-7k 2 v d) 9] Fd opm| =

"H nmr (CDCls) 8 8.58 (1H, br s, pyH-
6), 8.23 (1H, d, J 8.0 Hz, pyH-3), 7.91 (1H, d, J 9.0 Hz, NH), 7.86 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.45 (2H, d, J 8.0 Hz, 2H of CcH4CN), 6.87
(2H, d, J 6.5 Hz, H-2 and H-6 of C¢H3F>), 6.70 (1H, t, J 9.0 Hz, H-4 of CcH1F,), 4.00 (1H, m,
pipH-4), 3.82 (2H, m, 2H of piz), 3.56 (2H, s, 1 x CHzAr), 3.51 (2H, s, 1 x CHAr), 3.41 (2H,
m, 2H of piz), 2.81 (2H, m, 2H of pip), 2.55 (2H, m, 2H of piz), 2.40 (2H, m, 2H of piz), 2.22
(2H, t,J 11.0 Hz, 2H of pip), 2.01 (2H, m, 2H of pip), 1.64 (2H, m, 2H of pip); m/z: 560
[M+H]".

shehe 1410 5-(4-(4-7k=uteduld) ) 3 2 d-1-7F 2 B d) -N-(1-(4-A| op =il 2 ) | 2] | -4-< ) 9] =l ofw] =

'H nmr (Ds-DMSO) & 8.65 (2H, m, NH, 1 x pyH),
8.04 (1H, m, 2 x pyH), 7.81 (1H, d, J 8.5 Hz, 2H of C¢H4CN or CéH4CONH>), 7.78 (2H, d, J
8.0 Hz, 2H of CH4CN or CsH,CONH,), 7.49 (2H, d, J 8.5 Hz, 2H of C¢H,CN), 7.01 (2H, d,
1 9.0 Hz, 2H of CeH,CONH,), 4.75 (1H, m, oxypipH-4), 4.09 (1H, m, 1H of oxypipH-2, H-
6), 3.80 (1H, m, pipH-4), 3.54 (2H, s, CH,CsH,CN), 3.48 (2H, m, 2H of oxypipH-2, H-6),
3.25 (1H, m, 1H of oxypipH-2, H-6), 2.75 (2H, m, 2H of pipH-2, H-6), 2.06 (3H, m, 2H of
pipH-2, H-6, 1H of oxypipH-3, H-5), 1.91 (1H, m, 1H of oxypipH-3, H-5), 1.71 (6H, m, 4H
of pipH-3, H-5, 2H of oxypipH-3, H-5); m/z: 568 [M+H]".

e 1420 N-(1-(4-Alop=dlld)

=
v ZRlobr] =,

h=)
=

9] -4-)-5-(4-((4-FF 2 29d) (| =5 A v d) v A g d-1-7t28d)

£

'H nmr (CDCls) & 8.56
(1H, br s, pyH-6), 8.21 (1H, d, J 7.0 Hz, pyH-3), 7.91 (1H, d, J 8.5 Hz, NH), 7.85 (1H, m,
pyH-4), 7.61 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.26
(2H, m, 2H of C¢H4F), 7.04 (2H, t, J 8.5 Hz, 2H of CcH4F), 4.75 (1H, m, 1H of BnpipH-2, H-
6),4.43 (1H, d, J 7.0 Hz, CH(OH)C¢H4F), 3.99 (1H, m, pipH-4), 3.66 (1H, m, 1H of BnpipH-
2, H-6), 3.56 (2H, s, CH,C¢H4CN), 3.01 (1H, m, 1H of BnpipH-2, H-6), 2.81 (2H, m, 2H of
pipH-2, H-6)2.71 (1H, m, 1H of BnpipH-2, H-6), 2.22 (2H, dd, J 11.5, 10.0 Hz, 2H of pipH-
2, H-6), 2.00 (2H, m, 2H of pipH-3, H-5), 1.86 (1H, m, BnpipH-4), 1.62 (2H, m, 2H of pipH-
3, H-5), 1.44-1.30 (4H, m, 4H of BnpipH-3, H-5); m/z: 556 [M+H]‘.

shehe 1430 N-(1-(4-Alob=ill d) ¥ 3| 2] I -4-< ) -5-(4-(4-H| S A g A A H g d-1-7k 2 B d) 9] - opr] =

'H nmr (CDCl3) $ 8.60 (1H, d,J 1.5
Hz, pyH-6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 8.5 Hz, NH), 7.88 (1H, dd, J 8.0,
2.0 Hz, pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of C¢H,CN), 7.45 (2H, d, J 8.5 Hz, 2H of
C¢H4CN), 6.87 (2H, d, J 9.0 Hz, 2H of CsH4OCH3), 6.82 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3),
4.47 (1H, m, 1H of oxypip), 4.00 (1H, m, pipH-4), 3.88 (2H, m, 2H of oxypip), 3.77 (3H, s,
OCH3), 3.63 (1H, m, 1H of oxypip), 3.56 (2H, s, CH,CsH4CN), 3.35 (1H, m, IH of oxypip),
2.81 (2H, m, 2H of pip), 2.23 (2H, dd, J 11.0, 10.0 Hz, 2H of pip), 2.01 (4H, m, 2H of pip,
2H of oxypip), 1.82 (2H, m, 2H of oxypip), 1.63 (2H, m, 2H of pip); m/z: 555 [M+H] .

3}t E 1441 N2-(2-(4-A ol F)-1,2,3,4-HEDF =2 o] AFEH-7-9)-N5-(4-ZSF e 22 ) v gl -2, 5-1] 7}
O~

d
28 ojn e,

'H nmr (CDCls) 6 9.86 (1H, s, IsogH-8), 8.99
(1H, d, J 1.0 Hz, pyH-6), 8.28 (1H, d, J 8.0 Hz, pyH-3), 8.22 (1H, dd, J 8.0, 1.5 Hz, pyH-4),
7.51 (2H, d, J 8.0 Hz, 2H of C4H,CN), 7.51 (2H, d, J 8.5 Hz, 2H of C4H4CN), 7.42 (1H, dd, J
8.5, 1.5 Hz, IsoqH-6), 7.33 (2H, m, 2H of CsH,F), 7.12 (1H, d, J 8.5 Hz, IsoqH-5), 7.04 (2H,
t,J 8.5 Hz, 2H of C¢HF), 6.71 (1H, t, J 5.5 Hz, NH), 4.63 (2H, d, J 6.0 Hz, NHCH,C4H,F),
3.72 (2H, s, IsoqH-1 of CH,CsH4CN), 3.62 (2H, s, IsoqH-1 or CH,CeHLCN), 2.89 (2H, t, J
5.5 Hz, IsoqH-3 or IsoqH-4), 2.75 (2H, t, J 6.0 Hz, IsoqH-3 or H-4); m/z: 520 [M+H]".
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[0866]

[0867]
[0868]

[0869]
[0870]

[0871]
[0872]

[0873]

SS50dl 10-1764952

shehe 1450 N-(1-(4-Alob=dld) 9 3| 2] d-4-9 ) -5-(4-(4-m Bl ) 9] vl 2] D -1-7h2 B d ) 9] F -l o] =

'H nmr (CDCL3) 8 8.56 (1H, s, pyH-6),
8.21 (1H, d, J 8.0 Hz, pyH-3), 7.93 (1H, d, J 8.5 Hz, NH), 7.84 (1H, dd, J 8.0, 1.5 Hz, pyH-
4),7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.46 (2H, d, J 8.5 Hz, 2H of CcH4CN), 7.09 (2H, d,
J 8.0 Hz, 2H of C¢H4CHs), 7.02 (2H, d, J 8.0 Hz, 2H of CsH4CH3), 4.69 (1H, m, 1H of
BnpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.60 (1H, m, 1H of BnpipH-2, H-6), 3.58 (2H, s,
CH,CeH4CN), 3.00 (1H, m, 1H of BnpipH-2, H-6), 2.82 (2H, m, 2H of pipH-2, H-6), 2.74
(1H, m, 1H of BnpipH-2, H-6), 2.53 (2H, m, CH>CsH4CH3), 2.04 (3H, s, CHa3), 2.24 (2H, t,J
11.0 Hz, 2H of pipH-2, H-6), 2.01 (2H, m, 2H of pipH-3, H-5), 1.79-1.63 (4H, m, 2H of
pipH-3, H-5, BnpipH-4’, 1H of BnpipH-3, H-5), 1.31-1.13 (3H, m, 3H of BnpipH-3, H-5);
m/z: 537 [M+H] .

Shehe 1460 N-(1-(4-Alob=il @) 9 o 2 ©-4-21)-5-(4-(3-FF L 2-4-v| S A M 2) ¥ 7| 2| d-1-7h 2 B d ) 9 Z = o}

A=

'H nmr (CDCLs) 8 8.56 (1H, m, pyH-6),
8.22 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 8.5 Hz, NH), 7.85 (1H, dd, J 8.0, 2.0 Hz, pyH-
4),7.61 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.5 Hz, 2H of C(H4CN), 7.20 (1H, t,
8.0 Hz, 1 x ArH), 6.73 (1H, dd, J 8.0, 7.0 Hz, 1 x ArH), 6.68 (1H, brs, 1 x ArH), 4.69 (1H,
m, 1H of Bnpip), 4.00 (1H, m, pipH-4), 3.79 (3H, s, OCH3), 3.62 (1H, m, 1H of Bnpip), 3.56
(2H, s, CH,CsH4CN), 3.01 (1H, m, 1H of Bnpip), 2.81 (2H, m, 2H of pip), 2.75 (1H, m, 1H
of Bnpip), 2.55 (2H, t, J 6.0 Hz, CH,CsH3FOCH3), 2.23 (2H, dd, J 11.0, 9.5 Hz, 2H of pip),
2.01 (2H, m, 2H of pip), 1.82 (2H, m, 2H of Bnpip), 1.64 (2H, m, 2H of pip), 1.33-1.18 (3H,
m, 3H of Bnpip); m/z: 570 [M+H]".

3HeHE 147: N-(1-(4-Alob-uld) 5]

H

2] €1-4-20)-5-(4- (3~ A 1 2) 9] o €] - 1-7h2 2 ) 9 2l o} =

"H nmr (CDCls) 8 8.56 (1H, br s, pyH-
6), 8.22 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 8.5 Hz, NH), 7.84 (1H, br d, J 8.0 Hz, pyH-
4),7.61 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.46 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.85 (4H,
m, 4H of CcH4OCH3), 4.69 (1H, m, 1H of BnpipH-2, H-6), 3.99 (1H, m, pipH-4), 3.86 (3H,
s, OCH3), 3.62 (1H, m, 1H of BnpipH-2, H-6), 3.56 (2H, s, CH,C¢H4CN), 3.02 (1H, m, 1H of
BnpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.75 (1H, m, 1H of BnpipH-2, H-6), 2.51
(2H, m, CH,C¢H4OCH3), 2.23 (2H, dd, J 11.0, 9.5 Hz, 2H of pipH-2, H-6), 2.01 (2H, m, 2H
of pipH-3, H-5), 1.77 (2H, m, 2H of BnpipH-3, H-4, H-5), 1.64 (2H, m, 2H of pipH-3, H-5),
1.30-1.16 (3H, m, 3H of BnpipH-3, H-4, H-5); m/z: 552 [M+H]".

shehe 1480 N-(1-(4-Alob=ill d) ¥ | 2] d-4-9 ) -5-(4-(4-ZF 23 52D v F 2| D -1-7t2 B d ) 9 F -l o] =

"H nmr (CDCl3) 8 8.60 (1H, s, pyH-6),
8.23 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 8.5 Hz, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-
4),7.61 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 6.98 (2H,
dd, J 9.5, 8.0 Hz, 2H of CsH4F), 6.86 (2H, m, 2H of C¢H4F), 4.52 (1H, m, oxypipH-4), 4.01
(1H, m, pipH-4), 3.88 (2H, m, 2H of oxypipH-2, H-6), 3.64 (1H, m, 1H of oxypipH-2, H-6),
3.58 (2H, s, CH,CeH4CN), 3.32 (1H, m, 1H of oxypipH-2, H-6), 2.83 (2H, m, 2H of pipH-2,
H-6), 2.24 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.01 (3H, m, 2H of pipH-3, H-5, IH of
oxypipH-3, H-5), 1.83 (3H, m, 3H of oxypipH-3, H-5), 1.66 (2H, m, 2H of pipH-3, H-5);
m/z: 542 [M+H]".
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[0874]

[0875]
[0876]

[0877]
[0878]

[0879]
[0880]

[0881]
[0882]

[0883]

[0884]

[0885]

SS50ol 10-1764952

S13HE 149: N2-(1-(4-Aobeil ) 3 7 2] Y -4-2 ) -N5-(2-(4-ZF ¢ 2 # = A] ) o & ) ] 2] g-2, 5-U] 7} 2B ~ofn| =

'H nmr (CDCly) § 8.94 (1H, s, pyH-6),
8.25 (1H, d, J 8.0 Hz, pyH-3), 8.19 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.95 (1H, d, J 8.5 Hz,
NHpip), 7.61 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.5 Hz, 2H of C¢H,CN), 6.98
(2H, dd, J 9.5, 8.0 Hz, 2H of C¢H,F), 6.85 (2H, dd, J 9.5, 4.5 Hz, 2H of CsH,F), 6.67 (1H, br
s, NHCH,CH,0), 4.13 (2H, 1, J 5.0 Hz, NHCH,CH,0), 4.00 (1H, m, pipH-4), 3.89 (2H, q, J
5.5 Hz, NHCH,CH,0), 3.56 (2H, s, CH,CsH,CN), 2.81 (2H, m, 2H of pipH-2, H-6), 2.23
(2H, dd, T 11.5, 11.0 Hz, 2H of pipH-2, H-6), 2.02 (2H, m, 2H of pipH-3, H-5), 1.69 (2H, m,
2H of pipH-3, H-5); m/z: 502 [M+H]".

ShghE 150 N-(A]2-4-(4-Alopred A Al S 28 4)-5-(4-(4-FF L2l Z) 9 # e -1-7t 2 B d) g F -l o] =,

'H nmr (CDCl3) 8 8.58 (1H, m, pyH-6),
8.23 (1H, dd, J 8.0, 1.0 Hz, pyH-3), 7.99 (1H, d, J 8.5 Hz, NH), 7.86 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.58 (2H, d, J 9.0 Hz, 2H of CsH4CN), 7.26 (2H, m, 2H of C¢H4F), 7.00 (2H, t, J 8.5
Hz, 2H of CsH4F), 6.95 (2H, d, J 9.0 Hz, 2H of CcH4CN), 4.59 (1H, br s, cHexH-1), 4.10
(1H, m, cHexH-4), 3.80 (2H, m, 2H of piz), 3.50 (2H, s, CH2C6H4F), 3.39 (2H, m, 2H of
piz), 2.53 (2H, m, 2H of piz), 2.38 (2H, m, 2H of piz), 2.06 (2H, m, 2H of cHexH-2, H-6),
1.90-1.72 (4H, m, 2H of cHexH?2, H-6, 2H of cHexH-3, H-5), 1.24 (2H, m, 2H of cHexH-3,
H-5); m/z: 542 [M+H] .

H
ey

=N

'"H nmr (CDCls) 8 8.60 (1H, m, pyH-6),
8.25 (1H, d, J 8.0 Hz, pyH-3), 8.02-7.96 (3H, m, 2H of C¢H4F, NH), 7.89 (1H, dd, J 8.0, 2.0
Hz, pyH-4), 7.58 (2H, d, J 9.0 Hz, 2H of CcH4CN), 7.16 (2H, t, J 8.5 Hz, 2H of C¢H4F), 6.96
(2H, d, J 9.0 Hz, 2H of C¢H4CN), 4.66 (1H, m, 1H of pipH-2, H-6), 4.60 (1H, br s, cHexH-1),
4.10 (1H, m, cHexH-4), 3.76 (1H, m, 1H of pipH-2, H-6), 3.54 (1H, m, pipH-4), 3.24 (1H, m,
1H of pipH-2, H-6), 3.11 (1H, m, 1H of pipH-2, H-6), 2.07 (3H, m, 3H of cHexH-2, H-6),
1.90-1.79 (8H, m, 1H of cHexH-2, H-6, 3H of cHexH-3, H-5, 4H of pipH-3, H-5), 1.25 (1H,
m, 1H of cHexH-3, H-5); m/z: 555 [M+H]‘.

3}t E 1520 N-(1-(4-Alobdla) ] o g d-4-9 )-5-(3-(4-ZF e 2l ) ¥ g d-1-71 28 4 ) g FHoln| =

'H nmr (CDCl3) & 8.48 (1H, brs, pyH-6),
8.17 (1H, d, J 8.0 Hz, NH or pyH-3), 7.87 (1H, d, J 7.5 Hz, NH or pyH-3), 7.80 (1H, m, pyH-
4), 7.60 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.46 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.03 (2H,
m, 2H of C¢H4F), 6.93 (2H, m, 2H of C¢H4F), 4.52 (1H, br s, 1H of Bnpip), 4.02 (1H, m,
pipH-4), 3.57 (2H, s, CH,CsH4CN), 2.95 (1H, m, 1H of Bnpip), 2.81 (2H, m, 2H of pip), 2.68
(1H, dd, J 13.0, 10.5 Hz, 1H of Bnpip), 2.50 (1H, m, 1H of Bnpip), 2.26 (2H, td, J 11.5, 2.0
Hz, 2H of pip), 2.04 (2H, m, 2H of pip), 1.90-1.58 (5H, m, 2H of pip, 3H of Bnpip), 1.27
(2H, m, 2H of Bnpip); m/z: 541 [M+H]".

wr ofphis 3-5 el 3= 9] WS vl Bnpipe] 2H7F £
shghe 1530 N-(1-(4-Alob=ill d) ¥ 3| 2l d-4-9)-5-(2-(4-ZF . 2l &) v s g d-1-7t2 v d) v Zd opr] =

'H nmr (CDCLy) & 8.19 (1H, br s, pyH-6),
8.10 (1H, d, J 7.5 Hz, 1H of NH, pyH-3 or pyH-4), 7.86 (1H, d, J 8.0 Hz, 1H of NH, pyH-3
or pyH-4), 7.60 (2H, d, J 8.5 Hz, 2H of CcH4CN), 7.46 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.05
(2H, m broad, 2H of CéH4F), 6.96 (2H, t, J 8.0 Hz, 2H of C¢H4F), 4.00 (1H, m, pipH-4), 3.57
(2H, s, CH2C6H4CN), 3.08 (2H, m, 2H of Bnpip), 2.80 (3H, m, 2H of pip, 1H of Bnpip),

2.25 (2H, m, 2H of pip), 2.02 (2H, m, 2H of pip), 1.76-1.60 (8H, m, 2H of pip, 6H of Bnpip);
m/z: 540 [M+H] .

s ofuliE $FI0] YT ol Bupipe] 2H7F LhEhA] ebg s
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[0886]

[0887]
[0888]

[0889]
[0890]

[0891]
[0892]

[0893]
[0894]

SS50dl 10-1764952

et 164 5-(4-(4-2EREAE )V H g d-1-7t2 ) -N-(1-(4-Al o=l ) v o 2] d-4-%) 9] S -l o] =

"H nmr (CDCls) 8 8.60 (1H, m, pyH-6), 8.24 (1H,
dd, J 8.0, 0.5 Hz, pyH-3), 7.94-7.87 (4H, m, NH, pyH-4, 2H of CsH4Cl), 7.61 (2H, d, J 8.0
Hz, 2H of CsH4CN), 7.46 (4H, m, 2H of CsH4CN, 2H of C¢H4Cl), 4.65 (1H, m, 1H of
BzpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.77 (1H, m, 1H of BzpipH-2, H-6), 3.58 (2H, s,
CH,C¢H4CN), 3.53 (1H, m, BzpipH-4), 3.17 (2H, m 2H of BzpipH-2, H-6), 2.83 (2H, m, 2H
of pipH-2, H-6), 2.24 (2H, t, J 10.5 Hz, 2H of pipH-2, H-6), 2.02 (2H, m, 2H of BzpipH-3, H-
5), 1.82 (2H, m, 2H of pipH-3, H-5), 1.71-1.61 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3,
H-5): m/z: 570 [M+H]".

shgh= 1550 N-(1-(4-Alob=ill d) 3] | 2] I -4-< ) -5-(4-(3-A| op =g A A H g - 1-7k 2 B d) 9] - opr] =

"H nmr (CDCL) 8 .60 (1H, m, pyH-6),
8.24 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 8.5 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-
4),7.61 (2H, d, J 8.5 Hz, 2H of CeH4CN), 7.46 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.39 (1H, t,
J 7.5 Hz, 1H of OC6H4CN), 7.26 (1H, m, 1H of OC¢H4CN), 7.14 (2H, m, 2H of OC¢H4CN),
4.65 (1H, m, PhoxypipH-4), 4.01 (1H, m, pipH-4), 3.90 (2H, m, 2H of PhoxypipH-2, H-6),
3.63 (1H, m, 1H of PhoxypipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.39 (1H, m, 1H of
PhoxypipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, dd, J 11.0, 10.0 Hz, 2H of
pipH-2, H-6), 2.04-1.70 (6H, m, 2H of pipH-3, H-5, PhoxypipH-3, H-5), 1.64 (2H, m, 2H of
pipH-3, H-5); m/z: 549 [M+H]".

33E 1560 5-(4-(3-F 2 Z-4-Aolx3| =5 A) I H g d-1-7t2 R ) -N-(1-(4-A] o} =l A ) 9] 7| 2] H -4-2 ) 9] - o}
1=

d

'H nmr (CDCls) 8 8.60 (1H, ,m pyH-6), 8.25 (1H,
d, J 8.0 Hz, pyH-3), 7.91 (1H, m, NH), 7.89 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.61 (2H, d, J 8.5
Hz, 2H of CsH,CN), 7.59 (1H, d, J 9.0 Hz, H-5 or H-6 of C¢H;CICN), 7.45 (2H, d, T 8.0 Hz,
2H of CeH4CN), 7.03 (1H, d, J 2.0 Hz, H-2 of C¢H3CICN), 6.87 (1H, dd, J 8.5, 2.0 Hz, H-5 or
H-6 of CéH;CICN), 4.69 (1H, m, PhoxypipH-4), 4.01 (1H, m, pipH-4), 3.91 (2H, m, 2H of
PhoxypipH-2, H-6), 3.62 (1H, m, 1H of PhoxypipH-2, H-6), 3.56 (2H, s, CHyCsH4CN), 3.42
(1H, m, 1H of PhoxypipH-2, H-6), 2.82 (2H, m, 2H of pipH-2, H-6), 2.23 (2H, dd, T 11.5,
10.0 Hz, 2H of pipH-2, H-6), 2.04-1.69 (6H, m, 2H of pipH-3, H-5, PhoxypipH-3, H-5), 1.64
(2H, m, 2H of pipH-3, H-5); m/z: 583, 585 [M+H]".

SR 1670 N-(1-(4-Alohweil @) 9] sl ] 9-4-9)-5-(4- (4-(E ] FF 0. 2ol &) w35 A 3 ol 2] W-1-7} 2 0 ) 9 2
o=

'H nmr (CDCl3) 6 8.60 (1H,
m, pyH-6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.94-7.87 (2H, m, NH, pyH-4), 7.61 (2H, d, J 8.5
Hz, 2H of CcH4CN), 7.55 (2H, m, 2H of C¢H4CF3), 7.46 (2H, d, T 8.0 Hz, 2H of CsH4CN),
6.97 (2H, d, J 9.0 Hz, 2H of C¢H4CF3), 4.70 (1H, m, 1H of Phoxypip), 4.01 (1H, m, 1H of
Phoxypip or pipH-4), 3.95-3.87 (1H, m, 1H of Phoxypip or pipH-4), 3.64 (1H, m, 1H of
Phoxypip), 3.58 (2H, s, CH,CsH4CN), 3.50 (1H, m, 1H of Phoxypip), 3.35 (1H, m, 1H of
Phoxypip), 2.83 (2H, m, 2H of pip), 2.24 (2H, t, ] 11.0 Hz, 2H of pip), 2.14-1.84 (6H, m, 2H
of pip, 4H of Phoxypip), 1.65 (2H, m, 2H of pip); m/z: 592 [M+H]".

ST 1580 N-(1-(4-Aloh il 2) 3 o 2] ¥-4-2)-5-(4~(3,4-0 ZF- 0 2 932 9 o 2] - 1-7h 2 ) 3] o]

L

- 158 -



[0895]
[0896]

[0897]
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'H nmr (CDCly) & 8.60 (1H, m, pyH-
6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.91 (1H, m, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.61
(2H, d, J 8.0 Hz, 2H of CcH4CN), 7.45 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.07 (1H, q,J 9.5
Hz, H-5 of CH3F»), 6.74 (1H, m, H-1 of C¢H3F»), 6.61 (1H, m, H-6 of CH3F»), 4.51 (1H, m,
PhoxypipH-4), 4.01 (1H, m, pipH-4), 3.88 (2H, m, 2H of PhoxyH-2, H-6), 3.63 (1H, m, IH
of PhoxypipH-2, H-6), 3.56 (2H, s, CH,C¢H4CN), 3.37 (1H, m, 1H of PhoxypipH-2, H-6),
2.82 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.04-1.84 (6H,
m, 2H of pipH-3, H-5, 4H of PhoxypipH-3, H-5), 1.64 (2H, m, 2H of pipH-3, H-5); m/z: 560
[M+H]".

BE 159: N-(1-(4-AJotewl ) v o ] Y-4- )-3-(5,20-1] = 4-24-((3aS, 4S,6aR)-2-S4 A3 = 2-11-E] 9]
%=[3,4-d] o) H|t}E-4-4)-7,10,13, 16-El| E&-2A1-4  19-T] o} A | Eg} A ~-1-0] D) -5-(4-(4-ZF 2 2w 4 ) 3| o] &}
A-1-7t2R )9 Fdopn| =, d3}54 (T2 5 4.0 €9 0.054 nL, 0.216 mmol, 5.0 eq)E T]FZ&ret
(1.0 mL) % 33 164 (o}gl %) (0.030 g, 0.043 mmol, 1.0 eq)®] &Nol] H7}siqict. Wk Z3HES 90
B Ao A wgkela, 1 Fof Hae] ~EH Ste] & AASGT. AFES FE s Zﬂé AlA 3
(3-obr] ez &2 ¥ -1-0]d)-N-(1-(4-A o}l A) 7] o] 2] -4~ ) -5-(4-(4-ZF 2. =2l ) v F ehxl-1-7t 2 1 d ) 9] F

dolpl= EFsl=g 2 eto] =g 535k, ol F7e] A glo] ARgatlth

m/z 594 [M+H]".

gEFzzde (1.0 nL) 5 3-(3-oln =X 2 Z-1-0]d)-N-(1-(4-A o=l d) ¥ o g D -4-A ) -5-(4-(4-ZF 2.2

Ao A Gz-1-7t2nd)gZdolu|= EseaF2Zelo]l= (0.043 mmol, 1.0 eq)el FE Ao Ego|dolql

(0.018 mL, 0.129 mmol, 3.0 eq)S FH7lste] ZAA &HS FASUTE. 15-[(D)-(H)-HILE| Dol =]

4,7,10,13-B| Eg}t2A A e 2HAF (0.023 g, 0.047 mmol, 1.1 eq) 2 HATU (0.018 g, 0.047 mmol, 1.1 eq)el ©]

o] fHdolr]xvlgd (0.005 g, 0.043 mmol, 1.0 eq)S FH7letdth. WFSES 327 Bk ALoA
O

(e}
WHkslar, 1 o B (20 mL)ol ¥ATk. F713E CHLL, (3 x 25 mL)E FE3c. 3 F18E g9
(35 mL)E AMHsla, AxA 713 (Na,S0.), 7 sholl sFAAT. %= E4S RP-HPLCOl o3 AA|ste] 343
& 1592 53

m/z 1068 [M+HT".

SHE 1600 5-(4-(4-EF L 2Wlxd) 9 g d-1-7t 21 d)-N-(1-(4-H S22 F 2l d—4-d) 3] FH o] =
e EEoln= (10 L) F 5-(HEA7ERY)Fdd-2-7t2 524 (0.209 g, 1.18 mmol, 1.0 eq) E 1-(4-
HEA A A CI=2F2ee|= (0.373 g, 1.27 mmol, 1.1 eq)9 £ EFAOH?J_O}“ (0.40 mL,
2.89 mmol, 2.5 eq)ell ©]o] HATU (0.528 g, 1.39 mmol, 1.2 eq)ZS H7}ettt. WHSES 29 Fob AL
WHkEFaL, 1 o)l EtOAc (100 mL)3 & (80 mL) Abele] Eujsltivl. H715=2 A<+ (80 mL), & (80 mL) H
A (80 mb)E F7FE AFEtaL, 2 Fol HERAZIL (NapS0,), 7S el 5F5AA HE 6-(1-(4-HSA
Ay d-4-drt2nr ) YFE o] ES WA A=A F538kaL (0.378 g, 84%), °l& F7k] BAl glel
AH&-3FA Tt

'H nmr (CDCl3) 9.13
(1H, m, pyH-6), 8.43 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 8.25 (1H, d, J 8.0 Hz, pyH-3), 7.98 (1H,
d,J 7.5 Hz, NH), 7.26 (2H, d, J 8.5 Hz, 2H of CcH4OCH3), 6.87 (2H, d, J 8.5 Hz, 2H of
CsH4OCH3), 4.01 (1H, m, pipH-4), 3.98 (3H, s, 1 x OCH3), 3.80 (3H, s, 1 x OCHa), 3.53 (2H,
s, CH,CgH4OCH3), 2.90 (2H, m, 2H of pip), 2.24 (2H, dd, J 11.0, 10.0 Hz, 2H of pip), 2.02
(2H, m, 2H of pip), 1.69 (2H, m, 2H of pip); m/z 384 [M+H] .

HEZs| =25 (6 ml) ‘;‘ Hee (3 ml) 5 WE 6-(1-(U-mEA ) v gl d-4-d 72 nt 2 Y)Y FE| Yo E
@) &M B (3 ml) F FAIEE 153E (0.166 g, 3.948 mmol, 4.0 eq)e]

H
£ 55 AxAA 6 (1 (4 Uﬂé/\] ]7—;1)3434]3]?1—4—%7}—3—‘1}50])14:”:/*}O Hﬂ&i TARA F
, ol AAl glo] AHgEsith. fHEEFOME (1.0 eq) T 6-(1-(4-HI5A W) 7] H 2| D-4-L 7} 2 v}
2y =eA (0.036 g, 0.098 mmol, 1.0 eq), 4-ZFeZHzdyHgd sl=2FZetol= (0.029 g, 0.117
mmol, 1.2 eq) @ Eddoll (0.034 mL, 0.244 mmol, 2.5 eq)d] EEo] HATU (0.041 g, 0.244 mmol, 1.1
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eq)E HI7FSIY. HEEEE 3AIZE B9 A2dA AGA7Ia, O Fo] B (5 ml)E ﬂﬂ"o‘}‘”v} A" A
EtOAc-CH,Cl, (4:1, 50 mL) <ol &sjAZHTE. &S NaHCOs—% (1:1, 50 mL), ¥ (50 mL), & (50 mL) %
4 (50 mL) & Al 713 (NapS0y), 7S shell sHA AT, 2§ A=ZnfEaes] (A

o
ol
_‘d

Ak #71%E 2
1

60 FA oAz A 5539 (0.037 g, 68%);

'H
nmr (CDCl) 3 8.60 (1H, m, pyH-6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.98 (2H, dd, J 8.5, 5.5
Hz, 2H of C¢H4F), 7.91 (1H, m, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.24 (2H, d, 2H of
CsH4OCH3), 7.16 (2H, t, J 8.5 Hz, 2H of CsH.F), 6.86 (2H, d, J 8.5 Hz, 2H of CsH4OCH3),
4.66 (1H, m, BzpipH-4), 3.99 (1H, m, pipH-4), 3.80 (3H, s, OCH3), 3.77 (1H, m, 1H of
BzpipH-2, H-6), 3.54 (1H, m, 1H of BzpipH-2, H-6), 3.48 (2H, s, CH,CcH4OCH3), 3.21-3.11
(2H, m, 2H of BzpipH-2, H-6), 2.86 (2H, m, 2H of pipH-2, H-6), 2.19 (2H, t, ] 11.0 Hz, 2H
of pipH-2, H-6), 2.00 (2H, m, 2H of pipH-3, H-5), 1.82 (4H, m, BzpipH-3, H-5), 1.64 (2H,
m, 2H of pipH-3, H-5); m/z: 559 [M+H]".

shghe 1610 5-(4-(4-ZF Q2352 9 # 2 d-1-7F 2 B d) -N-(1-(4-w| S Al 2) 9 3| 2] d-4-< ) 9] F - ofw] =

'"H nmr (CDCL) § 8.59 (1H, m, pyH-6), 8.23
(1H, d, J 8.0 Hz, pyH-3), 7.91 (1H, m, NH), 7.88 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.24 (2H, d,
J 8.5 Hz, 2H of CsH4OCHz), 6.98 (2H, dd, J 9.0, 8.5 Hz, 2H of CsH4F), 6.86 (4H, m, 2H of
CsH4F, 2H of CsH4OCH3), 4.51 (1H, m, PhOpipH-4), 4.00 (1H, m, pipH-4), 3.88 (2H, m, 2H
of PhOpipH-2, H-6), 3.80 (3H, s, OCH3), 3.63 (1H, m, I1H of PhOpipH-2, H-6), 3.49 (2H, s,
CH,>CeH4OCH3), 3.34 (1H, m, 1H of PhOpipH-2, H-6), 2.87 (2H, m, 2H of pipH-2, H-6),
220 (2H, t,J 11.0 Hz, 2H of pipH-2, H-6), 2.06-1.90 (4H, m, 2H of pipH-3, H-5, 2H of
PhOpipH-3, H-5), 1.83 (2H, m, 2H of PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5);
m/z: 547 [M+H]".

shgHE 1620 5-(4-(4-Alope o 5 AD) F A g H-1-7F 2 Bd ) -N-(1-(4-H| S A A ) 9] g 2] d—4-<d) 9] F - opm| =

'H nmr (CDCl) 8 8.59 (1H, d, J 1.0 Hz, pyH-
6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.90 (1H, m, NH), 7.87 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.59
(2H, d, 7 9.0 Hz, 2H of CsH4CN or CsH4OCH3), 7.23 (2H, d, J 9.0 Hz, 2H of C¢H4CN or
CsH4OCH3), 6.96 (2H, d, J 9.0 Hz, 2H of CsH4CN or CsH4OCHs), 6.86 (2H, d, J 9.0 Hz, 2H
of CcH4CN or C¢H4OCH3), 4.70 (1H, m, PhOpipH-4), 3.99 (1H, m, pipH-4), 3.90 (2H, m, 2H
of PhOpipH-2, H-6), 3.80 (3H, s, OCHz), 3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.48 (2H, s,
CH,C¢H4OCH3), 3.41 (1H, m, 1H of PhOpipH-2, H-6), 2.87 (2H, m, 2H of pipH-2, H-6),
2.19 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.04-1.82 (6H, m, 2H of pipH-3, H-5 and 4H of
PhOpipH-3, H-5), 1.64 (2H, m, 2H of pipH-3, H-5); m/z: 555 [M+H]'.

shghe 163 5-(4-(4-Hl S A2 9 3 g d-1-7k2 B ) -N-(1-(4-w| 521l 2) 9] o 2] -4-<d) 9] e op ] =

'H nmr (CDCl3) 8 8.59 (1H, m, pyH-6), 8.23
(1H, d, J 8.0 Hz, pyH-3), 7.94 (1H, d, J 9.0 Hz, 2H of OCsH4CN or CH,CsH4CN), 7.88 (1H,
dd, J 8.0, 2.0 Hz, pyH-4), 7.26 (2H, d, J 8.5 Hz, 2H of OCsH4CN or CH,CsH4CN), 6.96 (2H,
d, J 9.0 Hz, 2H of OCsH4CN or CH2CsH4CN), 6.86 (2H, d, J 8.5 Hz, 2H of OCsH4CN or
CH,C¢H4CN), 4.65 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.88 (3H, s, OCH3), 3.80
(1H, m, 1H of PhOpipH-2, H-6), 3.53 (3H, m, 1H of PhOpipH-2, H-6, CH,CsH4OCH3), 3.24-
3.11 (2H, m, 2H of PhOpipH-2, H-6), 2.91 (2H, m, 2H of pipH-2, H-6), 2.25 (2H, t,J 11.0
Hz, 2H of pipH-2, H-6), 2.02 (2H, m, 2H of pipH-3, H-5), 1.89-1.76 (4H, m, 4H of
PhOpipH-3, H-5), 1.70 (2H, m, 2H of pipH-3, H-5); m/z: 572 [M+H]".

BEE 1640 tert-H8 3-(2-(1-(4-Alotwdl ) ¥ 2] H-4-L 7L 20 R A )-5-(4-(4-ZF . =2l 2) ¥ o) 2} 21 -1-7}
2rRd)9Ed-3-d)z2x-2-ojd7l2uHo]|E.  THEEEE (4.0 mL) T 5-FEEZ-6-(AEAFERY)
Y=E2E (0.201 g, 0.875 mmol, 1.0 eq) E 4-ZF o =zuldu]HZ} (0.204 g, 1.051 mmol, 1.2 eq)e] &0
Egodoll (0.146 mL, 1.051 mmol, 1.2 eq)ell ©]o] HATU (0.366 g, 0.963 mmol, 1.1 eq)S H7}s}ict. Wk
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SES 3A7F Fot A2 AEAF)aL, 1 Fof EtOAc (80 mL)¥} E-NalHCO; (2:1, 60 mL) Alolell Erja}ict.
80 mL), & (80 mL) ¥ ¥ (80 mL)E F7F2 AHstar, 1 Foll AXA7IAL (Na,S0,), 7t

T (
3lol| TZA| T, MPLC (30—95% EtOAc-3At, 2-258)2 od 3-Z22-5-(4-(4-ZF o229 d g7-1-7}+
o] EE WA nA R A F53FTE (0.265 g, 75%);

'"H nmr (De-DMSO) 8.54 (1H, d, J 1.5 Hz, pyH-2 or pyH-4), 7.83 (1H, d, J 1.0 Hz,
pyH-2 or pyH-4), 7.26 (2H, m, 2H of CsH4F), 6.99 (2H, t, J 8.5 Hz, 2H of CsH4F), 4.48 (2H,
q,J 7.0 Hz, OCH,CH3), 3.55 (4H, m, 4H of piz), 2.45 (4H, m, 4H of piz), 1.43 (3H, 1,7 7.0
Hz, OCH,CHz); m/z 406, 408 [M+H]".

OugdxEoln= (7.0 mL) F odE 3-F22-5-(4-(4-ZF22ua) I HgH-1-7t2 D)9 Z o] E (0.265
g, 0.654 mmol, 1.0 eq) @ N-Boc-Z&Em=7Zolw (0.122 g, 0.785 mmol, 1.2 eq)®] §HG o]S E3j of=
S e8P oRR EAHY. Edoldobdl (0.14 mL, 0.981 mmol, 1.5 eq)ell o]o] ofolewlsl4d] (1)
(0.006 g, 0.033 mmol, 0.05 eq) ¥ EHIEZZ|A(EgALE2A)ZEF (0.038 g, 0.033 mmol, 0.05 eq)S
ettt RS EES FUME @VIA7AL, 1 Fell 14A13F E<F 90TelA] srEEgith. whEES WA
3, BtOAc (80 ml)® &elalwA Aztol="2 Fd ouegr. ofyEe B (100 al), A5 (80 ml), =
(100 mL) 2 A< (80 mL)Z A A3, F715%5 A=A 72 (Na,S0,), # stell HFAZY. Zd a=2n
Eagy (A7}, 70% EtOAc-F|AH R ol 3-FR2-5-(4-(4-ZF o zwA) I #etd-1-7l 21 d) I ZFTy|o| E
=2 B2 9 o 3-(3-(tert-FEAFI2R Yolu| ) R I-1-0]d)-5-(4-(4-ZF ¢ 2l 2) 9 & -1-7t 21
DI ZFYU ) EE T 2UREZA F53TH

l

'H nmr (CDCly)
8.60 (1H, d, J 2.0 Hz, pyH-2 or pyH-4), 7.87 (1H, d, J 2.0 Hz, pyH-2 or pyH-4), 7.26 (2H, m,
2H of CeHuF), 6.99 (2H, t, J 8.5 Hz, 2H of C¢tH4F), 4.87 (1H, br s, NH), 4.47 (2H, q,J 7.0 Hz,
OCH,CHz), 4.21 (2H, d, J 5.5 Hz, CH,NHBoc), 3.77 (2H, m, 2H of piz), 3.37 (2H, m, 2H of
piz), 2.51 (2H, m, 2H of piz), 2.38 (2H, m, 2H of piz), 1.47 (9H, s, C(CH3)3), 1.43 (3H, t,J
7.0 Hz, OCH,CH3); m/z 525 [M+H]".

E (0.5 L) & FA3EE 1535 (0.010 g, 0.229 mmol, 2.0 eq)d &NS HEHS =2 Fd-Hee (2:
1.5 nb) & o€ 3-(3-(tert-FEAZI2H ol ) T2 2 -1-0]d)-5-(4-(4-EF 22 d) g f 2}d-1-712
DI ZEdle]E (0.060 g, 0.115 mmol, 1.0 eq)®] &Holl H7Fct. WHgES A4 408 &
"73]—5}1 1 ‘é‘oﬂ HC1 (2M Q_oﬂ EHat 0.2 mL)=2 Z/ﬂﬁp\]ﬁr/} H]—._O_ iau
AFFER ol ) L2 T -1-0]d)-5-(4-(4-ZF e 2l v d g x-1-7t 28 d ) ¥
glol AR&stait

m/z 497 [M+H] .

gmo

=Rl Solm= (2.0 nL) T ZF 3-(3-(tert-F-FSA| 7t 2R doln| =) TR E-1-0]d)-5-(4-(4-ZF =2 ) 9] ¥
Em—l—akéigM;wP (0.115 mmol, 1.0 eq)d €No] 1-(4-Alo}x=ml@)-4-olu| = d g vz T2}
°]= (0.040 g, 0.138 mmol, 1.2 eq) ¥ HATU (0.052 g, 0.138 mmol, 1.2 eq)E F7lalaitt. Egodolwl
(0.056 mL, 0.403 mmol, 3.5 eq)& #7lsla, Whg EFES 2.54%F S A2oA mytela, 1 o EtOAc
(100 mL)} & (100 mL) Alo]el #uﬂacﬂn}. F7IHE 994 (80 ml), & (80 mL) H A4 (80 mL)E F7IE
AlAska, AZAZI1 (NaoS0y), 7 stell sF5AZAT. 24 A=ZvtEaey (A7), 3—-6% MeOH-CH.ClL) =

3} 1645 A WAEAEA FEST

it

'H nmr (CDCLy) & 8.46 (1H, d, T 2.0 Hz,
pyH-4 or pyH-6), 7.85 (1H, d, J 2.0 Hz, pyH-4 or pyH-6), 7.80 (1H, d, J] 8.0 Hz, CONH),
7.60 (2H, d, J 8.0 Hz, 2H of C¢H,CN), 7.45 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.29-7.25 (2H,
m, 2H of C6H4F), 7.00 (2H, t, J 8.5 Hz, 2H of CeH4F), 4.88 (1H, m, NHCO,C), 4.23 (2H, d, J
5.5 Hz, CCH,NH), 3.99 (1H, m, pipH-4), 3.80-3.40 (4H, br m, 4H of piz), 3.56 (2H, s,
CH,C¢H4CN or CH,CeH4F), 3.51 (2H, s, CH,C¢H4CN or CH,C6H,F), 2.80 (2H, m, 2H of
pip), 2.46 (4H, m, 4H of piz), 2.23 (2H, t, J 11.0 Hz, 2H of pip), 2.01 (2H, m, 2H of pip), 1.63
(2H, m, 2H of pip), 1.46 (9H, s, C(CHs)s); m/z: 694 [M+H]".
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[0921]
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3l3= 165: N—(l—(4—f\1°}L A2 I g d-4-4)-5-(4-(4-A et =F 5 A A F 2l P-1-Y) | FHon| =, HEx
Eoln= (10 nL) % 5-HEEIFAAF (0.50 g, 2.48 mmol, 1.0 eq) L 1-(4-Alo}=wlzd)—4-o}m] =y 2l
gi=2&2ol= (0.71 g, 2.48 mmol, 1.0 eq)9] &0 E]oeo}lyl (1.21 mL, 8.66 mmol, 3.5 eq)
HATU (1.13 g, 2.97 mmol, 1.2 eq)E& #H7FsIQlth. Whg Z3HES UAIRE 59 A2olA unksta, 1 Fo
EtOAc (120 mL)® & (100 mL) Akeldl &misiitt. F71%E ¢4 (100 mL), & (100 ml) % ¢4 (100 mL)=
AR star, AZA7]aL (NapS0y), 3t kel sFA AT, MPLC (0%, 5%, 10% MeOH-CH,Cl,, 0—5—25—35%)= 5-

B2 BN-(1-(4-Al b=l 2) 9] 2] B-4-) S SR o 28 spxy ) sA A SEeheh

)

"H nmr (CDCLs) 8.60 (1H, d, J 2.0 Hz, pyH-6), 8.07 (1H, d, J 8.5 Hz, pyH-
3),7.97 (1H, dd, I 8.5, 2.0 Hz, pyH-4), 7.84 (1H, d, ] 7.5 Hz, NH), 7.63 (2H, d, J 8.5 Hz, 2H
of CcH4CN), 7.50 (2H, d, J 8.0 Hz, 2H of CsH4CN), 4.00 (1H, m, pipH-4), 3.63 (2H, s,
CH,CsH4CN), 2.88 (2H, m, 2H of pip), 2.30 (2H, m, 2H of pip), 2.04 (2H, m, 2H of pip),
1.70 (2H, m, 2H of pip); m/z 399, 401 [M+H]".

5-B R RAN-(1-(4-A bl 2) 9 9 2] Hl-4-2 ) 9] Z &I opr] = (0.040 g, 0.100 mmol, 1.0 eq), 4-(4-3] 2] d%
AMZUED (0.024 g, 0.120 mol, 1.2 eq), HEF t-+5A= (0.019 g, 0.201 mol, 2.0 eq) 2 S-Phos
(0.004 g, 0.010 mmol, 0.1 eq)?] E3&Ed EF4 (1.0 nL)& H7IsIAH.  AHE EFES £FEFS 59
ol S MEYAIZIoRA YA, E(riilde ot E) v et (0.005 g, 0.005 mmol, 0.05 eq)s
A7sla, EFES FU7ME E@7|A7]a, 2 Fof EFES dEsta, 14413 §<F 105CE 7FEsdyr. W&
S 5% MeOH-CH.Cl, (3 x 15 nL)® f#aHA Adelo|EE 23 ofntaledtt. oFES 719 dho] A7)
% 248 RP-HPLCOl o) AAlstY 3aE 1652 FE359

=

'H nmr (CDCl3) 8 8.19 (1H, d, J 3.0 Hz, pyH-6), 8.04 (1H, d, J 9.0 Hz,
pyH-3), 7.72 (1H, d, J 8.5 Hz, NH), 7.60 (4H, m, 2H of OCsH4CN, 2H of CH,CsH4CN), 7.45
(2H, d, J 8.0 Hz, 2H of CH,CsH4CN), 7.24 (1H, dd, J 8.0, 3.0 Hz, pyH-4), 6.97 (2H, d, J 9.0
Hz, 2H of OCsH4CN), 4.64 (1H, m, PhOpipH-4), 3.98 (1H, m, pipH-4), 3.63-3.57 (2H, m,
2H of PhOpipH-2, H-6), 3.55 (2H, s, CH,CcH4CN), 3.38-3.30 (2H, m, 2H of PhOpipH-2, H-
6), 2.80 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.16-2.05
(2H, m, 2H of PhOpipH-3, H-5), 2.01-1.92 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-3, H-
5), 1.62 (2H, m, 2H of pipH-3, H-5); m/z: 522 [M+H]".

Eiﬁi

5} 3HE 166: N2-(1-(4-Alob=ill @) ¥ o] 2] ¥ -4- ) -N5-(1-(4-Al o} v D) v i 2l ¥ -4-) 1] 2] -2 | 5-T] 7} 2 5~}

'H nmr (CDCLy) § 8.92 (1H, d, J
1.0 Hz, pyH-6), 8.22 (1H, d, J 8.0 Hz, pyH-3), 8.16 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (1H,
d, J 8.5 Hz, BnpipNH), 7.61 (2H, d, J 8.5 Hz, 2H of CH,C¢H4CN), 7.47 (4H, m, 2H of
CH,C6H4CN, 2H of NC¢H4CN), 6.88 (2H, d, J 9.0 Hz, 2H of NCsH4CN), 6.21 (1H, d,J 7.5
Hz, PhpipNH), 4.26 (1H, m, PhpipH-4), 3.99 (1H, m, BnpipH-4), 3.89 (2H, m, 2H of
PhpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.08 (2H, t, J 11.5 Hz, 2H of PhpipH-2, H-6),
2.81 (2H, m, 2H of BnpipH-2, H-6), 2.26-2.16 (4H, m, 2H of PhpipH-3, H-5, 2H of BnpipH-
2, H-6), 2.02 (2H, m, 2H of BnpipH-3, H-5), 1.70-1.59 (4H, m, 2H of PhpipH-3, H-5, 2H of
BnpipH-3, H-5); m/z: 548 [M+H]".

shebE 167 N-((A2)-4-(4-Alobed A A S 28 )-5-(4-(4-FF 235 A J H g - 1-7h 2 8 d) v] =& o}

A=

"H nmr (CDCl3) 8 8.61 (1H, dd, J 2.0,
1.0 Hz, pyH-6), 8.25 (1H, dd, J 8.0, 1.0 Hz, pyH-3), 7.99 (1H, d, J 8.5 Hz, NH), 7.89 (1H, dd,
1 8.0, 2.0 Hz, pyH-4), 7.58 (2H, d, J 9.0 Hz, 2H of CsH4CN), 7.01-6.94 (4H, m, 2H of
CeH4CN, 2H of CsH4F), 6.89-6.84 (2H, m, 2H of C¢H4F), 4.60 (1H, br s, cHexH-1 or
PhOpipH-4), 4.52 (1H, m, cHexH-1 or PhOpipH-4), 4.10 (1H, m, cHexH-4), 3.88 (2H, m, 2H
of PhOpipH-2, H-6), 3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.36 (1H, m, 1H of PhOpipH-2,
H-6), 2.11-1.90 (12H, m, cHexH-2, H-3, H-5, H-6, PhOpipH-3, H-5); m/z: 543 [M+H]".
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[0926]

[0927]
[0928]

[0929]
[0930]

[0931]
[0932]

[0933]
[0934]

[0935]
[0936]

SS50ol 10-1764952

SFHE 2650 N-(1-(4-Aloheild) 3] 7 2] d-4- ) -5-(3-(4-Alop ] 5] 9] A 2] - 1-) 9] F o] =,

'H nmr (CDCL)  8.13 (1H, d, J 3.0 Hz, pyH-6),
8.01 (1H, d, J 9.0 Hz, pyH-3), 7.70 (1H, d, J 8.5 Hz, NH), 7.62-7.57 (4H, 4 x ArH), 7.45 (2H,
d, J 8.0 Hz, 2H of CH,CsH4CN or OC¢H4CN), 7.19 (1H, dd, J 9.0, 3.0 Hz, pyH-4), 6.94 (2H,
d, J 9.0 Hz, 2H of CH,CsH4CN or OCsH4CN), 4.54 (1H, m, PhOpipH-4), 3.98 (1H, m, pipH-
4),3.75 (1H, dd, J 12.5, 3.0 Hz, 1H of PhOpipH-2, H-6), 3.55 (2H, s, CH,C¢H4CN), 3.49
(1H, m, 1H of PhOpipH-2, H-6), 3.31 (1H, dd, J 13.0, 7.5 Hz, 1H of PhOpipH-2, H-6), 3.23
(1H, m, 1H of PhOpipH-2, H-6), 2.80 (2H, m, 2H of pip), 2.22 (2H, dd, J 11.0, 10.0 Hz, 2H
of pip), 2.14 (1H, m, 1H of PhOpip), 1.99 (3H, m, 2H of pip, 1H of PhOpip), 1.79 (2H, m,
2H of PhOpip), 1.62 (2H, m, 2H of pip); m/z: 521 [M+H]".

3HgHE 2660 5-(4-(4-F=22WlxY) I d-1-9)-N-(1-(4-Alo} = A ) 9] #| 2] A -4~

o
g
i
o
[
o
=
In

'H nmr (CDCl3) & 8.18 (1H, br s, 1 x py), 7.98
(1H, d, J 8.5 Hz, NH or 1 x py), 7.98 (2H, d, J 8.5 Hz, 2H of CsH4CN or CsH4Cl), 7.96 (1H,
m, NH or 1 x py), 7.90 (2H, d, J 8.5 Hz, 2H of CsH4CN or C¢H4Cl), 7.75 (2H, d, J 8.5 Hz, 2H
of CH4CN or CgH4CI), 7.47 (2H, d, J 8.5 Hz, 2H of CgH4CN or CH,Cl), 7.25 (1H, m, NH or
1x py), 4.26 (2H, s, CH,CeH4CN), 4.19 (1H, m, pipH-4 or BzpipH-4), 3.90 (2H, m, 2H of
pip or Bzpip), 3.62 (2H, m, 2H of pip or Bzpip), 3.45 (1H, m, pipH-4 or BzpipH-4), 3.07
(2H, m, 2H of pip or Bzpip), 2.81 (2H, m, 2H of pip or Bzpip), 2.20-1.85 (8H, m, 4H of pip,
4H of Bzpip); m/z: 542, 544 [M+H]".

SHEHE 2670 N-(1-(4-A]ob= il 2) 3] 9 2] -4~ )-5- (1-(4-A op2 51 D) 3] 9 2] -4~ ofv] 1) 3] Z Rl opv] =

"H nmr (CDCls) § 7.99 (1H, d, J 8.5 Hz,
pyH-3), 7.89 (1H, d, J 2.0 Hz, pyH-6), 7.65 (1H, d, J 8.5 Hz, NH), 7.66 (2H, d, J 9.0 Hz, 2H
of CH,C¢H4CN or NCgH4CN), 7.60 (2H, d, J 8.5 Hz, 2H of CH,CsH4CN or NCsH4CN), 7.45
(2H, d,J 7.5 Hz, 2H of CH,CcH4CN or NCcH4CN), 6.94 (1H, dd, J 9.0, 2.5 Hz, pyH-4), 6.89
(2H, d,J 9.0 Hz, 2H of CH>CsH4CN or NCsH4CN), 3.99 (2H, m, 2H of pip), 3.85 (2H, m, 2H
of pip), 3.60 (1H, m, 1H of pip), 3.55 (2H, s, CH,C¢H4CN), 3.08 (2H, t,J 11.5 Hz, 2H of
pip), 2.80 (2H, m, 2H of pip), 2.21 (4H, m, 4H of pip), 1.99 (2H, m, 2H of pip), 1.59 (3H, m,
3H of pip); m/z: 520 [M+H]".

H

shehE 2680 N-(1-(4-Alob=ld) 9| 2l d-4-A)-5-(4-(2-(4-ZF 23 ) T2 3-2-) 9 9| e -1-7k =21 d ) 7

Flopr] =,

"H nmr (CDCl3) 8 8.57 (1H,
m, pyH-6), 8.20 (1H, d, J 8.0 Hz, pyH-3), 7.91 (1H, d, J 8.5 Hz, NH), 7.84 (1H, dd, J 8.0, 2.0
Hz, pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.49-7.29 (4H, m, 2H of C¢H4CN, 2H of
CsH4F), 6.98 (2H, t, 1 9.0 Hz, 2H of CqH,F), 4.00 (1H, m, pipH-4), 3.76 (2H, m, 2H of piz),
3.56 (2H, s, CH,Ce¢H4CN), 3.33 (2H, m, 2H of piz), 2.81 (2H, m, 2H of pip), 2.57 (2H, m, 2H
of piz), 2.40 (2H, m, 2H of piz), 2.22 (2H, dd, T 11.0, 9.5 Hz, 2H of pip), 2.01 (2H, m, 2H of
pip), 1.63 (2H, m, 2H of pip), 1.33 (6H, s, C(CHz),); m/z: 569 [M+H]".

SHFE 2690 N-(1-(4-Alobieilld) 3 7 2 T -4- ) -5-(4- (] 2] -4-Ld S A]) 9 A 2 H-1-7h 2 1d ) v] -l opv] =

"H nmr (CDCLy) 8 8.60 (1H, m, pyH-6), 8.44
(2H, d, J 6.0 Hz, 2H of Opy), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, m, NH), 7.89 (1H, dd,
1 8.0, 2.0 Hz, pyH-4), 7.60 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of
CsH4CN), 6.81 (2H, d, J 6.5 Hz, 2H of Opy), 4.72 (1H, m, PyOpipH-4), 4.05-3.87 (3H, m,
pipH-4, 2H of PyOpipH-2, H-6), 3.63 (1H, m, 1H of PyOpipH-2, H-6), 3.56 (2H, s,
CH,CsH4CN), 3.41 (1H, m, 1H of PyOpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.23
(2H, dd, J 11.0, 10.0, 2H of pipH-2, H-6), 2.02 (2H, m, 2H of pipH-3, H-5), 2.00-1.79 (4H,
m, 4H of PyOpipH-3, H-5), 1.64 (2H, m, 2H of pipH-3, H-5); m/z: 525 [M+H]".

shehe 2700 (S)-N-(1-(4-Alob=nil @) 9 7| 2l d-4-9)-5-(3-(4-ZF L 23 5 A 9 2 - 1-7k= W d ) 9] F -l o]
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'H nmr (CDCl; @ 50°C) 8 8.72 (1H, br
s, pyH-6), 8.22 (1H, d, J 8.0 Hz, pyH-3), 7.98 (1H, m, NH or pyH-4), 7.90 (1H, d, J 8.0 Hz,
NH or pyH-4), 7.59 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.5 Hz, 2H of CsH4CN),
6.97 (2H, m, 2H of CsH4F), 6.80 (2H, m, 2H of C¢H4F), 4.90 (1H, m, pyrrolidineH-3), 4.01
(1H, m, pipH-4), 3.98-3.86 (2H, m, 1H of pyrrolidineH-2, 1H of pyrrolidineH-5), 3.80-3.50
(2H, m, 1H of pyrrolidineH-2, 1H of pyrrolidineH-5), 3.56 (2H, s, CH,C¢H4CN), 2.80 (2H,
m, 2H of pipH-2, H-6), 2.29-2.14 (4H, m, 2H of pipH-2, H-6, pyrrolidineH-4), 2.02 (2H, m,
2H of pipH-3, H-5), 1.66 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCl; @ 50°C) & -122.3;

[0937] m/z: 528 [M+H]".

[0938] shebE 2710 N-(1-(4-Aloprmilld) v o] 2] 9 -4-2)-5-(4-(2, 4-H ZF . 2l ) v A g d-1-7t 2 1. d) 9] Z -l ofv]

"H nmr (CDCls) 6 8.58 (1H, m, pyH-
6), 8.23 (1H, d, J 8.0 Hz, pyH-3), 7.94-7.84 (3H, m, NH, pyH-4, 1H of BzH-5 or BzH-6),
7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 6.99 (1H, m,
BzH-5 or BzH-6), 6.89 (ddd, J 11.0, 8.5, 2.5 Hz, BzH-3), 4.65 (1H, m, 1H of BzpipH-2, H-6),
4.00 (1H, m, pipH-4), 3.75 (1H, m, 1H of BzpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.41
(1H, m, BzpipH-4), 3.20 (1H, m, 1H of BzpipH-2, H-6), 3.07 (1H, m, 1H of BzpipH-2, H-6),
2.81 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, d, J 11.0, 10.0 Hz, 2H of pipH-2, H-6), 2.03 (3H,
m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.86 (1H, m, 1H of BzpipH-3, H-5), 1.75-1.58
[0939] (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3, H-5); m/z: 572 [M+H]".
[0940] e 2720 5-(4-(4-EF =2z g d-1-7l2 2. 9)-N-(6-(4-ZF 2. 295 A J 2| d-3-U ) 9| FHo}m| =,

"H nmr (CDCL) $ 9.91 (1H, s, 1 x NH or ArH),
8.68 (1H, m, 1 x NH or ArH), 8.42-8.33 (3H, m, NH, 2 x ArH or 3 x ArH), 8.01-7.95 (3H, m,
NH, 2 x ArH or 3 x ArH), 7.20-7.08 (5H, m, NH, 4 x ArH or 5 x ArH), 6.97 (2H, d, J 9.0 Hz,
2 x ArH), 4.67 (1H, m, 1H of BzpipH-2, H-4, H-6), 3.76 (1H, m, 1H of BzpipH-2, H-4, H-6),
3.49 (1H, m, 1H of BzpipH-2, H-4, H-6), 3.26 (1H, m, 1H of BzpipH-2, H-4, H-6), 3.14 (1H,
m, 1H of BzpipH-2, H-4, H-6), 2.04 (1H, m, 1H of BzpipH-3, H-5), 1.84 (3H, m, 3H of
[0941] BzpipH-3, H-5); m/z: 543 [M+H]".

[0942] BFE 273: 5-(4-(4-ZFQ 2H=AN) I H g U-1-Ft2R ) -N-(6-(4-ZF Q2 2 H =) I g d-3-)F FHolu| =,

'H nmr (CDCls) § 9.90 (1H, s, NH or 1 x ArH),
8.68 (1H, m, 1 x ArH), 8.41-8.33 (3H, NH, 2 x ArH or 3 x ArH), 7.96 (1H, dd, J 8.0, 2.0 Hz,
1x ArH), 7.11-7.08 (4H, m, NH, 3 x ArH or 4 x ArH), 7.02-6.95 3H, NH, 2 x ArH or 3 x
ArH), 6.89-6.85 (2H, m, 2 x ArH), 4.54 (1H, m, PhOpipH-4), 3.91 (2H, m, 2H of PhOpipH-
2, H-6), 3.66 (1H, m, 1H of PhOpipH-2, H-6), 3.39 (1H, m, 1H of BzpipH-2, H-6), 2.00 (2H,
m, 2H of PhOpipH-3, H-5), 1.86 (2H, m, 2H of PhOpipH-3, H-5); m/z: 531 [M+H]".
[0943]
[0944] st 2741 N-(1-(4-A)ob il 1) 9] 7 2] §-4-2)-5-(3-(4-w| 5 A) 3 5 A ) ) ol 2] W -1-7h 20 ) 9] e o] =

'"H nmr (CDCLy) & 8.60 (1H, s, pyH-
6), 8.23 and 8.11 (1H, 2m, pyH-3), 7.87 (2H, m, NH, pyH-4), 7.61 (2H, d, J 8.0 Hz, 2H of
CgH4CN), 7.45 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 6.92-6.73 (4H, m, 4H of C¢H4OCHz), 4.24
(2H, m, 1H of PhOpipH-2, H-6, PhOpipH-3), 3.99 (1H, m, pipH-4), 3.75 (3H, s, OCH3), 3.67
(1H, m, 1H of PhOpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.43 (1H, m, 1H of PhOpipH-2,
H-6), 3.29 (1H, m, 1H of PhOpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, t, ]
11.0 Hz, 2H of pipH-2, H-6), 2.01 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-4, H-5), 1.82
(1H, m, 1H of PhOpipH-4, H-5), 1.65 (3H, m, 2H of pipH-3, H-5, 1H of PhOpipH-4, H-5);

[0945] m/z: 555 [M+H]".
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[0946]

[0947]
[0948]

[0949]

[0950]

[0951]
[0952]

[0953]
[0954]

[0955]

SS=50dl 10-1764952

shehe 2750 N-(1-(4-Alob=dld) 9 3| 2] I -4-4 ) -5-(1-(4-H| F A gl ) 3 3| 2] -4~ D o}r] 1) 9] F o] =

'H nmr (CDCL:) 8 7.98 (1H, d, J 8.5 Hz,
pyH-3), 7.88 (1H, d, J 2.0 Hz, pyH-6), 7.68 (1H, d, J 8.5 Hz, NH), 7.61 (2H, d, J 8.5 Hz, 2H
of CeH4CN), 7.47 (2H, d, J 7.5 Hz, 2H of C¢H4CN), 6.93 (3H, m, 2H of CsH,OCHj3, pyH-4),
6.84 (2H, d, J 9.0 Hz, 2H of C¢H4OCHz), 4.03-3.97 (2H, m, 2 x pipH-4), 3.77 (3H, s, OCHas),
3.58 (2H, s, CH>CsH4CN), 3.49 (4H, m, 2 x 2H of pipH-2, H-6), 2.83 (4H, m, 2 x 2H of
pipH-2, H-6), 2.28-2.15 (4H, m, 2 x 2H of pipH-3, H-5), 2.00 (2H, m, 2H of pipH-3, H-5),
1.66 (2H, m, 2H of pipH-3, H-5); m/z: 525 [M+H]".

SHHE 2760 N-(1-(4-Aloheild) 9] 9 2 d-4-)-5-(1-(4-FF 2 28 d) 9] g gl d-4-d o}r| 1) I F Rl opw] =,

'"H nmr (CDCls) § 8.17 (1H, d, J 3.0 Hz,
pyH-6), 8.02 (1H, d, J 8.5 Hz, pyH-3), 7.73 (1H, d, J 8.5 Hz, CONH), 7.61 (2H, d, J 8.0 Hz,
2H of CcH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.22 (1H, dd, J 9.0, 3.0 Hz, pyH-4),
6.89 (2H, t,J 8.5 Hz, 2H of C¢H4F), 6.56 (2H, dd, J 9.0, 4.5 Hz, 2H of C¢H4F), 3.98 (1H, m,
pipH-4), 3.79 (2H, m, 2H of Phpip), 3.55 (2H, s, CH,C¢H4CN), 3.44 (1H, m, PhpipH-4), 3.04
(2H, m, 2H of Phpip), 2.80 (2H, m, 2H of pipH-2, H-6), 2.21 (4H, m, 2H of Phpip, 2H of
pipH-2, H-6), 1.99 (2H, m, 2H of pipH-3, H-5), 1.76-1.47 (4H, ,m 2H of pipH-3, H-5, 2H of
Phpip); m/z: 513 [M+H] .

shehe 2770 N-(1-(4-Alop=dll d) 9 3| 2] I -4-4 ) -5-(3-(3-H| F A gl =5 A g H g d-1-7k 2 B d) 9] S opr| =

'"H nmr (CDCl; @, 50°C) & 8.58 (1H,
s, pyH-6), 8.12 (1H, br s, pyH-3), 7.87 (1H, d, J 8.5 Hz, NH), 7.83 (1H, m, pyH-4), 7.60 (2H,
d, T 8.0 Hz, 2H of C¢H4CN), 7.45 (2H, d, T 8.0 Hz, 2H of C¢H,CN), 7.12 (1H, t, ] 7.5 Hz, 1H
of CsH4OCH3), 6.49 (1H, d, J 8.5 Hz, 1H of CHsOCH3), 6.40 (2H, m, 2H of CqHsOCHS),
4.32 (1H, m, PhOpipH-3), 4.00 (1H, m, pipH-4), 3.76 (3H, s, OCHs), 3.59 (1H, m, 1H of
PhOpipH-2), 3.56 (2H, s, CH,CsH4CN), 3.37 (2H, m, PhOpipH-6), 2.80 (3H, m, 2H of pipH-
2, H-6, 1H of PhOpipH-2), 2.25 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 1.98 (4H, m, 2H of
pipH-3, H-5, 2H of PhOpipH-4, H-5), 1.71-1.59 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-
4, H-5); m/z: 554 [M+H]'.

S}k

H

L

'"H nmr (CDCl; @ 50°C) & 8.72 (1H, br
s, pyH-6), 8.22 (1H, d, J 7.5 Hz, pyH-3 or H-4), 7.98 (1H, br s, NH), 7.90 (1H, d, J 8.0 Hz,
pyH-3 or H-4), 7.59 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.5 Hz, 2H of CsH4CN),
6.98 (2H, m, 2H of C¢H4F), 6.90-6.78 (2H, m, 2H of C¢H4F), 4.92 (1H, m, pyrrolidineH-3),
4.01 (1H, m, pipH-4), 3.98-3.85 (2H, m, 1H of pyrrolidineH-2, 1H of pyrrolidineH-5), 3.78-
3.50 (2H, m, 1H of pyrrolidineH-2, 1H of pyrrolidineH-5), 3.56 (2H, s, CH,CsH4CN), 2.80
(2H, m, 2H of pipH-2, H-6), 2.25 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.16 (2H, m,
pyrrolidincH-4), 2.02 (2H, m, 2H of pipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 528
[M+H].

SEHE 2790 N-(1-(4-A|ob i 2) 9] )] ¥ -4-20) -5 (2 25) -4 (4-A] S 55A] )3
9y 2o =

'"H nmr (CDCl3) 8 8.62 (1H, m,
pyH-6), 8.26 (1H, d, J 8.0 Hz, pyH-3), 7.92 (2H, m, NH, pyH-4), 7.63 (2H, d, J 9.0 Hz, 2H of
OCsH4CN), 7.61 (2H, d, J 8.0 Hz, 2H of CH,CeH4CN), 7.46 (2H, d, J 8.5 Hz, 2H of
CH,CeH4CN), 7.01 (2H, d, J 9.0 Hz, 2H of OC¢H4CN), 4.75 (1H, m, PhOpipH-4), 4.75-4.03
(2H, m, 2H of PhOpipH-2, H-3, H-6), 4.01 (1H, m, pipH-4), 3.78 (1H, m, 1H of PhOpipH-2,
H-3, H-6), 3.68-3.37 (2H, m, 2H of PhOpipH-2, H-3, H-6), 3.57 (2H, s, CH,CsH4CN), 2.82
(2H, m, 2H of pipH-2, H-6), 2.23 (2H, dd, J 11.0, 10.0 Hz, 2H of pipH-2, H-6), 2.02 (2H, m,
2H of pipH-3, H-5), 1.63 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-6); m/z: 567 [M+H] .
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2y Ed-1-7l21



[0956]

[0957]
[0958]

[0959]
[0960]

[0961]
[0962]

[0963]
[0964]

SS90l 10-1764952

3hetE 2800 N-(1-(4-Alobw=wld) 9 #l2l ¥-4-9)-5-( (1R, 3r, 5S)-3-(4-A] o} .= ] 35 A] )-8-o} A} A F £ [3.2.1] =
g-8-7t2rd) v Edoln| =

'H nmr (CDCL) & 8.69
(1H, d,J 1.5 Hz, pyH-6), 8.25 (1H, d, J 8.0 Hz, pyH-3), 7.97 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.92 (1H, d, ] 8.5 Hz, NH), 7.61 (2H, d, J 8.5 Hz, 2H of CH,CeH4CN), 7.57 (2H, d, J 9.0 Hz,
2H of OCcH4CN), 7.45 (2H, d, J 8.0 Hz, 2H of CH,CsH4CN), 6.93 (2H, d, J 9.0 Hz, 2H of
OCGH4CN), 4.67 (1H, m, 1H of PhOpipH-2, H-4, H-6), 4.82 (1H, m, 1H of PhOpipH-2, H-4,
H-6), 4.13 (1H, ,m 1H of PhOpipH-2, H-4, H-6), 4.01 (1H, m pipH-4), 3.56 (2H, s,
CHCGHLCN), 2.81 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, t, J 11.5 Hz, pipH-2, H-6), 2.17
(4H, m, 4H of PhOpip), 2.01 (2H, m, 2H of pipH-3, H-5), 1.86 (2H, d, J 7.5 Hz, 2H of
PhOpip), 1.68 (4H, m, 2H of pipH-3, H-5, 2H of PhOpip); m/z: 575 [M+H]".

T8 281 N-(1-(4-Alohmil ) 9] 2] 9-4-20)-5-(4-(3,4-1) 27 0 2 29 9] 2] ¥-1-7h 2 1 d ) 9] el o}

L

'H nmr (CDCl3) & 8.59 (1H, m, pyH-
6), 8.23 (1H, d, J 8.0 Hz, pyH-3), 7.94-7.84 (3H, NH, pyH-4, BzH-5 or H-6), 7.61 (2H, d, J
8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 6.99 (1H, m, BzH-5 or H-6),
6.89 (1H, ddd, J 11.0, 9.0, 2.0 Hz, BzH-2), 4.63 (1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m,
pipH-4), 3.71 (1H, m, 1H of BzpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.41 (1H, m,
BzpipH-4), 3.20 (1H, ,m 1H of BzpipH-2, H-6), 3.08 (1H, m, BzpipH-2, H-6), 2.81 (2H, m,
2H of pipH-2, H-6), 2.23 (2H, dd, 11.5, 10.0 Hz, pipH-2, H-6), 2.12-1.82 (4H, m, 2H of
pipH-3, H-5, 2H of BzpipH-3, H-5), 1.78-1.59 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3,
H-5) ; m/z: 572 [M+H] .

shebE 2820 N-(1-(4-Aloprmilld) v o] 2] ©-4-)-5-(4-(2,4-H ZF L 2o 5 A v A g D -1-7} 2 1. d) 9] Z -l ofv]

'H nmr (CDCls) & 8.60 (1H, m, pyH-
6), 8.25 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 9.0 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 6.98
(1H, td, J 9.0, 5.5 Hz, PhH-5), 6.87 (1H, ddd, J 11.0, 8.5, 3.0 Hz, PhH-2), 6.80 (1H, m, PhH-
6), 4.47 (1H, m, PhOpipH-4), 4.00 (1H, m, pipH-4), 3.90 (2H, m, 2H of PhOpipH-2, H-6),
3.68 (1H, m, 1H of PhOpipH-2, H-6), 3.56 (2H, s, CH,C¢H4CN), 3.49 (1H, m, 1H of
PhOpipH-2, H-6), 2.82 (2H, m, 2H of pipH-2, H-6), 2.23 (2H, t, J 11.0 Hz, 2H of pipH-2, H-
6), 2.03-1.96 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-3, H-5), 1.85 (2H, m, 2H of
PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 560 [M+H]".

shehE 2831 N-(1-(4-AJob=rl ) v o 2] T -4-)-5-(4-(F] Z D -3-L A A Al 2| D -1-7h 2 B d ) v Fd opr| =

'H nmr (CDCl) & 8.61 (1H, m, pyH-6), 8.33
(1H, m, OpyH-2), 8.26-8.23 (2H, m, pyH-3, 1H of OpyH), 7.92 (1H, d, J 9.5 Hz, NH), 7.89
(1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of C4H4CN), 7.45 (2H, d, J 8.0 Hz,
2H of CeH,CN), 7.23 (2H, m, 2H of OpyH), 4.66 (1H, ,m pyOpipH-4), 4.01 (1H, m, pipH-4),
3.91 (2H, m, 2H of pyOpipH-2, H-6), 3.66 (1H, m, 1H of pyOpipH-2, H-6), 3.40 (1H, m, 1H
of pyOpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, dd, T 11.0, 10.0 Hz, 2H of
pipH-2, H-6), 2.04-1.88 (6H, m, 2H of pipH-3, H-5, 4H of pyOpipH-3, H-5), 3.56 (2H, s,
CH,C6H4CN), 1.64 (2H, m, 2H of pipH-3, H-5); m/z: 525 [M+H]'.

SHE 2840 " 4-(1-(6-(1-(4-Aof=ld) v H g d-4-L 7128l ) Y FE| =) 9] o 8] T -4-L 2 A] ) Wl 22 0| o]

n
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[0965]
[0966]

[0967]
[0968]

[0969]
[0970]

[0971]
[0972]

'"H nmr (CDCL) & 8.60 (1H, m, pyH-6),
.24 (1H, d, J 8.0 Hz, pyH-3), 7.99 (2H, d, J 8.5 Hz, 2H of CsH4CO:Et), 7.92 (1H, d, 7 9.5
Hz, NH), 7.89 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.46
(2H, d, J 8.0 Hz, 2H of CsH4CN), 6.92 (2H, d, J 9.0 Hz, 2H of CH,CO,Et), 4.72 (1H, m,
PhOpipH-4), 4.34 (2H, q, ] 7.0 Hz, OCH,CHz), 4.02-3.87 (3H, m, pipH-4, 2H of PhOpipH-2,
H-6), 3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.57 (2H, s, CH,CsH4CN), 3.55 (1H, m, 1H of
PhOpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2, H-6), 2.24 (2H, t, J 10.5 Hz, pipH-2, H-6),
2.03-1.88 (6H, m, pipH-3, H-5, 4H of PhOpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5),
1.37 (3H, t, ] 7.0 Hz, OCH,CH3); m/z: 597 [M+H]".

"H nmr (CDCL) & 8.58 (1H, m, pyH-6), 8.22
(1H, d, J 8.0 Hz, pyH-3), 7.90 (1H, d, J 9.0 Hz, NH), 7.86 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.62 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.25 (2H, d, J
8.0 Hz, 2H of CsH4OCH3), 6.86 (2H, d, J 8.5 Hz, 2H of CéH4OCH3), 4.00 (1H, m, pipH-4),
3.80 (5H, m, 2H of piz, OCHz), 3.59 (2H, s, 1 x CH,Ar), 3.52 (2H, s, 1 x CH,Ar), 3.41 (2H,
m, 2H of piz), 2.90 (2H, m, 2H of pipH-2, H-6), 2.54 (2H, m, 2H of piz), 2.41 (2H, m, 2H of
piz), 2.22 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.01 (2H, m, 2H of pipH-3, H-5), 1.67 (2H,
m, 2H of pipH-3, H-5); m/z: 553 [M+H]".

'H nmr (CDCl;) & 8.18 (1H, d, T 2.5 Hz, pyH-6),
8.02 (1H, d, J 9.0 Hz, pyH-3), 7.73 (1H, d, 8.5 Hz, CONH), 7.61 (2H, d, J 8.5 Hz, 2H of
C¢H4CN), 7.46 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.26-7.21 (2H, m, pyH-4,
CeH3(OCH;)CNH-5), 7.11 (1H, d, J 1.5 Hz, CeH3(OCH3)CNH-3), 6.95 (1H, d, J 8.5 Hz,
C¢Hz(OCH;3)CNH-6), 4.60 (1H, m, PhOpipH-4), 3.99 (1H, m, pipH-4), 3.86 (3H, s, OCH3),
3.69-3.61 (4H, m, 2H of PhOpipH-2, H-6, CH,C¢H4CN), 3.30 (2H, m, 2H of PhOpipH-2, H-
6), 2.84 (2H, m, 2H of pipH-2, H-6), 2.26 (2H, dd, J 11.0, 10.0 Hz, 2H of pipH-2, H-6), 2.14-
1.96 (6H, m, 2H of pipH-3, H-5, 4H of PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5);
m/z: 552 [M+H]".

L

'H nmr (CDCLs) & 8.60 (1H, d, J 2.0
Hz, pyH-6), 8.23 (1H, d, J 8.0 Hz, pyH-3), 7.94 (2H, d, J 9.0 Hz, 2H of C¢H,OCHz), 7.92
(1H, m, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 6.95 (2H, d, J 9.0 Hz, 2H of CéH4OCH3),
6.88 (2H, d, J 6.0 Hz, CsH3F,H-2, H-6), 6.68 (1H, tt, ] 9.0, 2.0 Hz, C¢H3F,H-4), 4.67 (1H, m,
1H of BzpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.87 (3H, s, OCH3), 3.77 (1H, m, 1H of
BzpipH-2, H-6), 3.54 (1H, m, BzpipH-4), 3.49 (2H, s, CH,CeH3F>), 3.17 (2H, m, 2H of
BzpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2, H-6), 2.23 (2H, dd, J 11.0, 9.5 Hz, 2H of pipH-
2, H-6), 2.02 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.83 (3H, m, 3H of BzpipH-
3, H-5), 1.66 (2H, m, 2H of pipH-3, H-5); m/z: 577 [M+H]".

h=)
=

& 283 N-(1-(3,5-tZFoawd)s
=

2
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3158 2850 5-(4-(4-Alofrwld) ¥ H 2t d-1-7t 2 B D) -N-(1-(4-W EA) 2 1] o f] H-4-2) 9] F R o}m| =

SHHE 2861 5-(4-(4-Alohe-2-w| A | 5 A]) 9] A 2] D -1-)-N-(1-(4-Alop =il ) 9] | 2] -4~ ) 9] F - opm| =,

stetE 287: N-(1-(3,5-HEF =l d) v o 2|t -4-2)-5-(4-(4-v| SA Wl 2= ) 9 ol 2] | -1-7h 2 Bl ) 9 F - of |

|2 d-4-%)-5-(4-(4-ZF ezl =) v s 2] d-1-7k2 1 d) 9] Rl of



[0973]
[0974]

[0975]
[0976]

[0977]
[0978]

[0979]

[0980]

[0981]
[0982]

[0983]

"H nmr (CDCls) 6 8.54 (1H, m, pyH-6),
.17 (1H, d, J 8.0 Hz, pyH-3), 7.91 (2H, dd, J 9.0, 5.0 Hz, 2H of CsH,F), 7.87 (1H, m, NH),
7.82 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.10 (2H, t, J 8.5 Hz, 2H of CsH,F), 6.82 (2H, d, J 6.5
Hz, C¢H3F2H-2 and H-6), 6.62 (1H, tt, J 9.0, 2.0 Hz, CH3F,H-4), 4.60 (1H, m, 1H of
BzpipH-2, H-6), 4.00 (1H, m, pipH-4), 3.69 (1H, m, 1H of BzpipH-2, H-6), 3.47 (1H, m,
BzpipH-4), 3.44 (2H, s, CH,CeHiF), 3.11 (2H, m, 2H of BzpipH-2, H-6), 2.78 (2H, m, 2H of
pipH-2, H-6), 2.17 (2H, dd, J 11.0, 9.5 Hz, 2H of pipH-2, H-6), 1.95 (2H, m, 2H of pipH-3,
H-5), 1.76 (4H, m, 4H of BzpipH-3, H-5), 1.60 (2H, m, 2H of pipH-3, H-5); "°F nmr (CDCls)
3-104.4, -110.5; m/z: 565 [M+H]".

L

'"H nmr (CDCL)  8.60 (1H, m, pyH-6), 8.24
(1H, d, J 8.0 Hz, pyH-3), 7.91 (1H, d, J 8.0 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.59 (2H, d, J 9.0 Hz, 2H of C¢H4CN), 9.69 (2H, d, J 9.0 Hz, 2H of CsH4CN), 6.87 (2H, d, J
8.0 Hz, CsHsF>H-2, H-6), 6.68 (1H, m, C¢H3F>H-4), 4.70 (1H, m, PhOpipH-4), 4.00 (1H, m,
pipH-4), 3.89 (2H, m, 2H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.49
(2H, s, CH,CsH3F»), 3.41 (1H, m, 1H of PhOpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2, H-6),
222 (2H, t,J 11.5 Hz, 2H of pipH-2, H-6), 2.03-1.1.83 (6H, m, 2H of pipH-3, H-5, 4H of
PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); "F nmr (CDCl3) & -110.5; m/z: 560
[M+H]".

SEE 2900 tert-HE 3-(2-(1-(4-Aloteld) I H gl H-4-L 728t 2

2R d)vgd-3-d)Zedrtantuo]E

"H nmr (CDCl3) §
8.42 (1H, d, J 1.5 Hz, pyH-6), 8.03 (1H, d, J 8.5 Hz, PyCONH), 7.61 (3H, m, pyH-4, 2H of
CsH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.27 (2H, dd, J 8.6, 6.0 Hz, 2H of CsH4F),
7.01 (2H, t, J 8.5 Hz, 2H of C¢H4F), 5.02 (1H, m, NHCO,), 3.93 (1H, m, pipH-4), 3.79 (2H,
m, 2H of piz), 3.56 (2H, s, CH,CsH4CN or CH>CgH4F), 3.50 (2H, s, CH>CsH4CN or
CH,CeH4F), 3.40 (2H, m, 2H of piz), 3.17 (4H, m, PyCH,CH,CH,NH), 2.81 (2H, m, 2H of
pipH-2, H-6), 2.79 (2H, m, 2H of piz), 2.53 (2H, m, 2H of piz), 2.21 (2H, t, J 10.5 Hz, 2H of
pipH-2, H-6), 2.00 (2H, m, 2H of pipH-3, H-5), 1.84 (2H, m, PyCH,CH,CH,NH), 1.66 (2H,
m, 2H of pipH-3, H-5), 1.43 (9H, s, C(CHzs)3); m/z: 699 [M+H] .

omn
J
Jm
Qﬂ

10-1764952

e 2891 5-(4-(4-Alot=dH| H A A A HP-1-7t2 R 9)-N-(1-(3,5-t = F e 2l 2) v 3 gl d-4- ) ¥ FH o} |

o)-5-(4-(4-ZF o =dl A) v 7| ¥ -1-7}

3FetE 291: N-(1-(4-Alol=il &) v ] 8] H-4- )-3-(5,21-1] = 2-25-((3aS, 4S, 6aR)—2—%i@JA}élE§—1H—H°ﬂ
w=[3,4-d] o) v t}E-4-9)-8,11, 14, 17-H E&}-2 A4, 20-T) o} 2} A EF 7 A ) -5-(4-(4-ZF S =Wl ) 9 ¥ &} 2 -1-7} 2

nd)vFdotn= (28] EZFLEAHOE domA).

m/z: 1072 [M+H] .

3}t 2920 N-(1-(3,5-tZF o =2wa)d o gl g¥-4-4)-5-((S)-3-(4-

o=
m/z: 539 [M+H]™ (4% ] [M+H]", 539.2314, CyoHoF3N403 & 7% [M+H]™ 539.2265).
S8 203 N-(1-(3,5-0) 7 0.2 02) 9ol 2] U-4-2)-5-(4-(p- 5

'H nmr (CDCls) & 8.60 (1H, m, pyH-6), 8.24
(1H, d, J 8.0 Hz, pyH-3), 7.93 (1H, d, J 8.5 Hz, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.09 (2H, d, J 9.0 Hz, 2H of CsH,CH3), 6.88 (2H, d, J 6.5 Hz, CeH3F,H-2, H-6), 6.82 (2H, d,
J 8.5 Hz, 2H of CsH4CHs), 6.80 (1H, tt, J 9.0, 2.0 Hz, CsHsF,H-4), 4.56 (1H, m, PhOpipH-4),
4.01 (1, m, pipH-4), 3.89 (2H, m, 2H of PhOpipH-2, H-6), 3.64 (1H, m, 1H of PhOpipH-2,
H-6), 3.49 (2H, s, CH,CH3F), 2.83 (2H, m, 2H of pipH-2, H-6), 2.29 (3H, s, ArCH3), 2.22
(2H, t,J 11.0 Hz, 2H of pipH-2, H-6), 2.04-1.84 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-
5), 1.68 (2H, m, 2H of pipH-3, H-5); m/z: 550 [M+H]".
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[0984] 3= 994
N-(1-(3,5-gZF 2l d) v d g d-4-d)-5-(4-(4-(Eg| Z2F 2 e d=sA) g d gl d-1-7t2 1 d) 5| Z o}y

"H nmr (CDCls) 6 8.61 (1H,
m, pyH-6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.93 (1H, m, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.55 (2H, d, J 8.5 Hz, 2H of C¢H,CF3), 6.98 (2H, d, J 8.5 Hz, 2H of C¢H,CF3), 6.88
(2H, d, J 6.0 Hz, CsH3F,H-2, H-6), 6.68 (1H, tt, J 9.0, 2.0 Hz, C¢H:F,H-4), 4.70 (1H, m,
PhOpipH-4), 4.01 (1H, m, pipH-4), 3.87 (2H, m, 2H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of
PhOpipH-2, H-6), 3.49 (2H, s, CH,CsH3F»), 3.35 (1H, m, 1H of PhOpipH-2, H-6), 2.82 (2H,
m, 2H of pipH-2, H-6), 2.22 (2H, dd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.12-1.84 (6H, m,

[0985] 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 603 [M+H]'".

FE 2950 N-(1-(3,5-tI&F =) 9 el d-4-9)-5-(4-(4-ZF 23 52D vl g g - 1-7k= Wod ) 9] S|l o}

H
ey

[0986]

=N

'H nmr (CDCl;)  8.60 (1H, m, pyH-6),
8.28 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, m, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 6.98
(2H, t,J 8.0 Hz, 2H of C¢H,F), 6.89-6.84 (4H, m, 2H of CeH4F, CH3F,H-2, H-6), 6.68 (1H,
brt, ] 8.5 Hz, C¢HsF,H-4), 4.52 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.89 (2H, m, 2H
of PhOpipH-2, H-6), 3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.49 (2H, s, CH,CH:F>), 3.36
(1H, m, 1H of PhOpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, t, ] 11.0 Hz, 2H
of pipH-2, H-6), 2.04-1.85 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.64 (2H, m, 2H of

ipH-3, H-5); m/z: 525 [M+H]".
[0987] pip ), m/z [M+H]

FE 2960 N-(1-(3,5-t]&F e =dld) 9 7 2l d-4-9)-5-(4-(4-m| S5 A H =5 A]) A H 2] D -1-7F 2 B d ) 9] Z el o} ]

[0988]

L

'H nmr (CDCl3) § 8.60 (1H, m, pyH-
6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.93 (1H, d, J 8.0 Hz, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 6.90-6.82 (6H, m, C¢H,OCH;, CsH3F,H-2, H-6), 6.69 (1H, tt, J 9.0, 2.0 Hz,
CeHsF,H-4), 4.47 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.89 (2H, m, 2H of PhOpipH-
2, H-6), 3.77 (3H, s, OCH3), 3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.50 (2H, s, CH,CeH:E),
3.35 (1H, m, 1H of PhOpipH-2, H-6), 2.84 (2H, m, 2H of pipH-2, H-6), 2.24 (2H, t, ] 11.0
Hz, 2H of pipH-2, H-6), 2.04-1.83 (GH, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.66 (2H,
m, 2H of pipH-3, H-5); m/z: 565 [M+H]" (A& A[M+H]", 565.2657, C3;HaF2N,04 & 7%

©565.2621).
[0989] [M+H] 565.2621)

[0990] SR 207 N-(1-(3,5-0) F 70 24 9] o 2] H-4- 2 )-5-(4-(3,4- 0] T2 225 4)) 9] o 2] W= 1-7h 2w ) 9] 2
Zloj =

H

'H nmr (CDCls) & 8.60 (1H, m, pyH-
6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.94 (1H, d, J 8.5 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.07 (1H, q, 1 9.5 Hz, 1H of COC¢H:F»), 6.91 (2H, d, J 6.0 Hz, C¢H3F,H-2, H-6),
6.78-6.17 (2H, m, 2H of COCeH;F>), 6.62 (1H, m, C¢H:F,H-4), 4.51 (1H, m, PhOpipH-4),
4.04 (1H, m, pipH-4), 3.88 (2H, m, 2H of PhOpipH-2, H-6), 3.61 (3H, m, CH,CgH3F,, 1H of
PhOpipH-2, H-6), 3.37 (1H, m, 1H of PhOpipH-2, H-6), 2.95 (2H, m, 2H of pipH-2, H-6),
2.33 (2H, m, 2H of pipH-2, H-6), 2.08-1.76 (8H, m, pipH-3, H-5, PhOpipH-3, H-5); "°F nmr
(CDCly) 8 -75.8, -134.9, -146.9; m/z: 571 [M+H] (2% x[M+H]", 571.2402, C3oHzoFN,05

[0991] 272 [M+H]" 571.2327).

[0992] s 2080 5-(4-(3,4-U1EFO 2N £ I o] P-1-7h = 2 d)-N-(1-(3,5-U BT 2 2) 3 3 2] ¥-4-)) 9] 2
Zloj =
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[0993]
[0994]

[0995]
[0996]

[0997]
[0998]

[0999]

SS=50dl 10-1764952

"H nmr (CDCls) & 8.59 (1H, m, pyH-6), 8.23
(1H, d, J 8.0 Hz, pyH-3), 7.96 (1H, d, J 8.5 Hz, NH), 7.93-7.85 (2H, m, pyH-4, COCeH:F,H-
5 or H-6), 6.99 (1H, td, J 7.5, 2.0 Hz, COC¢H;F,H-5 or H-6), 6.91-6.85 (3H, m, COC¢H;F,H-
2, CH,C¢H3F,H-2, H-6), 6.72 (1H, brt, J 9.0 Hz, CH,CsH3F,H-4), 4.65 (1H, m, 1H of
BzpipH-2, H-6), 4.04 (1H, m, pipH-4), 3.70 (1H, m, 1H of BzpipH-2, H-6), 3.61 (2H, s,
CH,CeH:F,), 3.41 (1H, m, BzpipH-4), 3.21 (1H, m, BzpipH-2, H-6), 3.07 (1H, m, BzpipH-2,
H-6), 2.95 (2H, m, 2H of pipH-2, H-6), 2.33 (2H, m, 2H of pipH-2, H-6), 2.04 (3H, m, 2H of
pipH-3, H-5, 1H of BzpipH-3, H-5), 1.88 (1H, m, 1H of BzpipH-3, H-5), 1.74 (4H, m, 2H of
pipH-3, H-5, 2H of BzpipH-3, H-5); '°F nmr (CDCL;) & -75.8, -101.2, -106.5; m/z: 583
[M+H]' (A& [M+H]', 583.2365, C;,HFoN,Oy &2 [M+H] 583.2327).

SHHE 2990 N-((A]22)-4-(3,5-TEF L2 HFZADA E 2 A )-5-(4-(4-EF =23 52 A H g d-1-7t 21 d ) 7]
Zeloju| =,

"H nmr (CDC3) § 8.60 (1H, m, pyH-6),
8.25 (1H, d, J 8.5 Hz, pyH-3), 8.00 (1H, d, J 8.5 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-
4), 6.98 (2H, dd, J 9.0, 8.0 Hz, 2H of C¢H4F), 6.86 (2H, dd, J 9.5, 4.5 Hz, 2H of C¢H,F),
6.45-6.35 (3H, m, CsHsF>), 4.52 (1H, m, 1H of cyHexH-1 or cyHexH-4 or PhOpipH-4), 4.46
(1H, m, 1H of cyHexH-1 or cyHexH-4 or PhOpipH-4), 4.09 (1H, m, 1H of cyHexH-1 or
cyHexH-4 or PhOpipH-4), 3.89 (2H, ,m 2H of PhOpipH-2, H-6), 3.64 (1H, m, PhOpipH-2,
H-6), 3.36 (1H, m, PhOpipH-2, H-6), 2.08-1.75 (12H, m, cyHexH-2, H-3, H-5, H-6 and
PhOpipH-3, H-5); "°F nmr (CDCl) & -109.4, -122.5; m/z: 525 [M+H]".

33E 3000 N-((A]2)-4-(3,5-TZF 9 2| B A A F 232 )-5-(4-(4-H| EA A2 ) FFH Y d-1-71 28 d) 9 F
Hopr =,

"H nmr (CDCl;) § 8.60 (1H, m, pyH-
6), 8.24 (1H, d, J 8.5 Hz, pyH-3), 8.00 (1H, d, J 8.5 Hz, NH), 7.93 (2H, d, J 9.0 Hz, 2H of
CsH4OCH3), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 6.95 (2H, d, J 9.0 Hz, 2H of CH,OCH3),
6.45-6.35 (3H, m, C¢HsF»), 4.65 (1H, m, 1H of BzpipH-2, H-6), 4.46 (1H, m, cyHexH-1 or
H-4), 4.09 (1H, m, cyHexH-1 or H-4), 3.87 (3H, s, OCHs), 3.77 (1H, m, 1H of BzpipH-2, H-
6), 3.53 (1H, m, BzpipH-4), 3.16 (2H, m, 2H of BzpipH-2, H-6), 2.08-2.03 (3H, m, 3H of
cyHexH-2, H-3, H-5, H-6 and BzpipH-3, H-5), 1.89-1.71 (9H, m, 9H of cyHexH-2, H-3, H-5,
H-6 and BzpipH-3, H-5); '°F nmr (CDCls) & -109.4; m/z: 578 [M+H] .

P& 3010 N-(1-(4-Alopmuld) )3 g D-4-2)-5-(4-(4-(E EF 2 g) d 5 A) g H 2 d-1-) 9] Z e o} 7]

L

"H nmr (CDCly) 8 8.19 (1H, d, J 3.0
Hz, pyH-6), 8.01 (1H, d, ] 8.5 Hz, pyH-3), 7.78 (1H, d, ] 8.5 Hz, NH), 7.64 (2H, d, ] 8.5 Hz,
2H of CsH4CN), 7.55 (2H, d, J 9.0 Hz, 2H of C¢H4CF3), 7.50 (2H, d, J 8.5 Hz, 2H of
CsH4CN), 7.23 (1H, dd, J 9.0, 3.0 Hz, pyH-4), 6.98 (2H, d, J 9.0 Hz, 2H of CsH4CF3), 4.62
(1H, heptet, J 3.0 Hz, PhOpipH-4), 4.04 (1H, m, pipH-4), 3.78 (2H, s, CH,CsH4CN), 3.59
(2H, ddd, J 12.5, 8.5, 4.0 Hz, 2H of PhOpipH-2, H-6), 3.34 (2H, ddd, J 12.5, 7.0, 3.5 Hz, 2H
of PhOpipH-2, H-6), 3.00 (2H, m, 2H of pipH-2, H-6), 2.43 (2H, m, 2H of pipH-2, H-6),
2.14-1.92 (6H, m, PhOpipH-3, H-5, 2H of pipH-3, H-5), 1.77 (2H, m, 2H of pipH-3, H-5);
F nmr (CDCl;) 8 -61.6; m/z: 564 [M+H] (22 2[M+H]', 564.2539, C31H3F3Ns0,

873 [M+H]" 564.2581).
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[1000]

[1001]
[1002]

[1003]

[1004]

[1005]
[1006]

[1007]

=S5 10-1764952

omn

313HE 302: N-(1-(4-Alofml ) 3] ¥ 2] Y -4-Y ) -5-(4- (4T EA Wl 2 Y ) 7]

s

2] d-1-%)

o
i
Y

olm| =,

'H nmr (CDCly) 8 8.17 (1H, d, J 2.5 Hz, pyH-
6), 7.99 (1H, d, J 9.0 Hz, pyH-3), 7.95 (2H, d, J 9.0 Hz, 2H of C¢HsOCH3), 7.79 (1H, d, J 8.5
Hz, NH), 7.66 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.52 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.22
(1H, dd, J 9.0, 2.5 Hz, pyH-4), 6.96 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 4.07 (1H, m, pipH-
4), 3.94-3.81 (7TH, m, 2H of BzpipH-2, H-6, OCH3, CH,CsH4CN), 3.45 (1H, m, BzpipH-4),
3.13 (2H, m, 2H of BzpipH-2, H-6 or 2H of pipH-2, H-6), 3.05 (2H, m, 2H of BzpipH-2, H-6
or 2H of pipH-2, H-6), 2.52 (2H, m, 2H of pipH-2, H-6), 2.10 (2H, m, 2H of pipH-3, H-5),
1.97 (4H, m, BzpipH-3, H-5), 1.91 (2H, m, 2H of pipH-3, H-5); m/z: 538 [M+H]" (&2 x]
[M+H]", 538.2831, C3,H3sNs03: & 7% [M+H] 538.2813).

skt 3031 5-(4-(4-Alob=d A A Y H-1-7t2 D) -N-((A] 22)-4-(4-ZF L2 5 A A 23 ) 9 Z - o}
H=

'H nmr (CDCl3) & 8.61 (1H, m, pyH-6), 8.26 (1H,
d, J 8.0 Hz, pyH-3), 8.01 (1H, d, J 8.5 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.60
(2H, d, J 9.0 Hz, 2H of CsH,OCN), 7.00-6.94 (4H, m, 2H of CsH4CN, 2H of CsH,F), 6.86
(2H, dd, J 9.0, 4.5 Hz, 2H of C¢H,F), 4.70 (LH, m, PhOpipH-4), 4.42 (1H, m, cHexH-1), 4.09
(1H, m, cHexH-4), 3.88 (2H, m, 2H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-
6), 3.41 (1H, m, 1H of PhOpipH-2, H-6), 2.06-2.00 (4H, m, 2H of PhOpipH-2, H-6, 2H of
cHexH-2, H-3, H-5, H-6), 1.87-1.75 (8H, 2H of PhOpipH-3, H-5, 6H of cHexH-2, H-3, H-5,
H-6); "°F nmr (CDCly) & -123.5; m/z: 553 [M+H]" (82 [M+H]', 543.2429, C3;H3;FN4O,

23] [M+H]" 543.2402).

EFE 304: 5-(4-(4-ZFo 2z HAYA-1-7t2 R D) -N-((A] 2)-4-4-ZZQ 2| = A A 2N 2T 2
olm =,

'H nmr (CDCl3) 8 8.61 (1H, m, pyH-6), 8.25 (1H,
d, J 8.0 Hz, pyH-3), 8.01 (1H, m, NH), 7.99 (2H, m, 2H of COCgH,4F), 7.89 (1H, dd, J 8.0,
2.0 Hz, pyH-4), 7.16 (2H, t, J 9.0 Hz, 2H of COC¢H4F), 6.97 (2H, t, J 9.0 Hz, 2H of
OCgH4F), 6.87 (2H, dd, J 9.0, 4.5 Hz, 2H of OCgH4F), 4,66 (1H, m, 1H of BzpipH-2, H-6),
4.42 (1H, m, cHexH-1), 4.09 (1H, m, cHexH-4), 3.76 (1H, m, 1H of BzpipH-2, H-6), 3.54
(1H, m, BzpipH-4), 2.04 (2H, m, 2H of cHexH-2, H-6), 1.88-1.75 (10H, m, BzpipH-3, H-5,
6H of cHexH-2, H-3, H-5, H-6); "°F nmr (CDCls) 8 -104.4, -123.6; m/z: 548 [M+H]" (1= 5]
[M+H]', 548.2418, C3,H3 FoN3;0, 73 [M+H]' 548.2356).

shghE 305 N-(2-(4-ZF Q2352 ol &) -5-(4-(4-v| S A Ml =) 9] d| 2l D -1-7 2R d ) 9] Sl opm| =,

"H nmr (CDCls) 6 8.62 (1H, m, pyH-

6), 8.40 (1H, t, J 6.0 Hz, NH), 8.25 (1H, d, J 8.0 Hz, pyH-3), 7.94 (2H, d, J 8.5 Hz, 2H of
C¢H4OCHz), 7.90 (1H, dd, J 8.0, 1.5 Hz, pyH-4), 7.00-6.91 (4H, m, 2H of C¢H4OCH3, 2H of
CeH4F), 6.87 (2H, dd, J 9.0, 4.5 Hz, 2H of C¢H4F), 4.66 (1H, m, 1H of BzpipH-2, H-6), 4.12
(2H, t, J 5.0 Hz, CHOC6H,4F), 3.88 (2H, q, J 5.5 Hz, NHCH>), 3.74 (1H, m, BzpipH-2, H-6),
3.53 (1H, pentet, J 7.0 Hz, BzpipH-4), 3.15 (2H, m, 2H of BzpipH-2, H-6), 2.01 (1H, ,m, 1H
of BzpipH-3, H-5), 1.89-1.82 (3H, m, 3H of BzpipH-3, H-5); YF nmr (CDCl3) § -123.6; m/z:
506 [M+H]".
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[1008]

[1009]
[1010]

[1011]

[1012]

[1013]

[1014]

[1015]

[1016]
[1017]

S=S0dl 10-1764952

BHHE 3060 5-(4-(4-Alolmdl 5 AN A 2l d-1-712 R ) -N-(2-(4-ZFF L 2H 5 Ao &) | FHoln| =,

"H nmr (CDCls) & 8.62 (111, m, pyl1-6), 3.39 (111, t, J 6.0
Hz, NH), 8.26 (1H, d, ] 7.5 Hz, pyH-3), 7.90 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.60 (2H, d, J
9.0 Hz, 2H of C¢H4CN), 7.00-6.95 (4H, m, 2H of C¢H4CN, 2H of CsH4F), 6.87 (2H, dd, J 9.0,
4.5 Hz, 2H of CeH4F), 4.70 (1H, m, PhOpipH-4), 4.13 (2H, t, J 5.0 Hz, CH,OCGH.F), 3.89
(4H, m, 2H of PhOpipH-2, H-6, NHCH,), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.40 (1H, m,
1H of PhOpipH-2, H-6), 1.94 (4H, m, PhOpipH-3, H-5); '°F nmr (CDCly) & -123.4; m/z: 489
[M+H]".

shehE 307: N-(1-(4-AJoberld) 9] o 2] d-4-)-5-(3-(4-EF L 2l A S A oA Bl d-1-7F 2 B d ) ] F -l ofr] =,

'H nmr (CDCL3) § 8.76 (1H, m, pyH-6),
8.23 (1H, d, J 8.0 Hz, pyH-3), 8.06 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.93 (1H, d, J 8.5 Hz,
NH), 7.60 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.30 (2H,
dd, J 8.5, 5.0 Hz, 2H of C¢H4F), 7.05 (2H, t, 8.5 Hz, 2H of CsHyF), 4.46 (2H, m,
OCH,C¢H4F), 4.44 (1H, m, 1H of AzH-2, H-4), 4.38 (1H, d AB system, J 6.0 Hz, 1H of
AzH-2, H-4), 421 (1H, m, 1H of AzH-2, H-4), 4.13 (1H, ,m 1H of AzH-2, H-6), 4.01 (1H,
,m pipH-4), 3.56 (2H, s, NCH,C¢H,CN), 3.48 (1H, d, J 5.5 Hz, AzH-3), 2.81 (2H, m, 2H of
pipH-2, H-6), 2.23 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.02 (2H, m, 2H of pipH-3, H-5),
1.65 (2H, m, 2H of pipH-3, H-5); "°F nmr (CDCLy) & -113.6; m/z: 528 [M+H] .

shgh= 3080 N-(1-(3,5-HEF e =2W3d) g9 el d-4-U)-5-(3-(4-ZF L2l A SA] ) opA B d-1-7k=2 R d ) 9] =

ol =,

"H nmr (CDC13) 6 8.70 (1H, dd, J 2.0,
1.0 Hz, pyH-6), 8.16 (1H, dd, J 8.0, 1.0 Hz, pyH-3, 7.99 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87
(1H, d, J 8.0 Hz, NH), 7.24 (2H, dd, J 8.5, 5.0 Hz, 2H of C¢H4F), 6.98 (2H, t, J 8.5 Hz, 2H of
CeH4F), 6.81 (2H, m, CeH3F,H-2, H-6), 6.62 (1H, tt, J 9.0, 2.5 Hz, C¢H3F,H-4), 4.40 (2H, m,
2H of AzH-2, H-4 or CH,C¢H4F), 4.37 (1H, m, 1H of AzH-2, H-4 or 1H of CH,CsH4F), 4.31
(1H, d AB system, J 6.0 Hz, 1H of AzH-2, H-4 or 1H of CH,C¢H4F), 4.15 (1H, m, 1H of
AzH-2, H-4),4.05 (1H, m, 1H of AzH-2, H-4), 3.94 (1H, m, pipH-4), 3.44 (2H, s,
CH,C6HsF,), 2.98 (1H, m, AzH-3), 2.78 (2H, m, 2H of pipH-2, H-6), 2.16 (2H, t, ] 11.5 Hz,
2H of pipH-2, H-6), 1.95 (2H, m, pipH-3, H-5), 1.59 (2H, m, 2H of pipH-3, H-5); "°F nmr
(CDCls) §-110.5, -113.6; m/z: 539 [M+H]".

3HHE 3091 N-(1-(4-Alobeld) 7] 9 2] d-4-2)-6-(4-(4-v S A M=) I A Z - 1-7k 2 d )Y a-otv] =, 5
A= 3095 ot ol dAsHiTh:

o o
HO N\ _O N N\
o o (¢]

gudEgolu= (55 ml) & 4-(U-vEAMIZY) I ed s=2F 2= (2.00 g, 7.82 mmol, 1.0 eq) %
S-(MEA 72 E) 9 e d-2-7t 2 844 (1.42 g, 7.82 mmol, 1.0 eq)®] E3F=o] Egoldolrl (2.72 ul,
19.55 mmol, 2.5 eq)ell ©]o] HATU (2.97 g, 7.82 mmol, 1.0 eq)E H7}3}tt. WFSES 4A17F Bob A 204
wHkskar, 1 %o EtOAc (250 mL)&F &E-NalCO; (1:1, 200 mL) Atelol] Eujstdct. H71%FE E< (150 ml),

= (150 nL) B 9= (150 nL) 2 F7F2 AlHskal, AxA7]aL (NaS0), S sl 54130, 2§ A2v
By (2y7h, 4-5% MeOH-CHCL) = AEHE BEE (2.39 g, 80%)< WA Ax A=A F58300
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[1018]
[1019]

[1020]
[1021]

[1022]
[1023]

[1024]

[1025]

[1026]

omn
J
Jm
Qﬂ

10-1764952

'H nmr (CDCLy) 8 9.08 (1H, m, pyH-6), 8.29 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.84
(2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 7.60 (1H, d, J 8.0 Hz, pyH-3), 6.84 (2H, d, J 9.0 Hz, 2H
of CsH4OCHa), 4.60 (1H, m, 1H of BzpipH-2, H-6), 3.87 (3H, s, 1 x OCH3), 3.82 (1H, m, 1H
of BzpipH-2, H-6), 3.77 (3H, s, 1 x OCH3), 3.46 (1H, m, BzpipH-4), 3.19 (1H, ddd, J 14.0,
10.0, 4.0 Hz, 1H of BzpipH-2, H-6), 3.02 (1H, m, 1H of BzpipH-2, H-6), 1.95-1.90 (1H, m,
1H of BzpipH-3, H-5), 1.83-1.79 (3H, m, 3H of BzpipH-3, H-5); °C nmr (CDCl5) 8 199.9,
166.6, 165.0, 163.5, 157.7, 149.6, 138.1, 130.5, 128.5, 126.3, 123.1, 113.9, 55.4, 52.5, 46.6,
42.6, 41.8, 28.8, 28.4; m/z: 383 [M+H]' (2% 3] [M+H]', 383.1515, Cy1HpN,Os5 &7
[M+H]" 383.1602).

e o | 2 0] ZpE e

o o
_o N Ny _o N Ny
R,
O A OH
e} o} e} o

HEgs|mgrd-fetS (2:1, 50 L) 5 Fd g o=HZ (2.39 g, 6.26 mmol, 1.0 eq)2] Mol F=2F
slg)E 153% (0.79 g, 18.77 mmol, & 10 mL 3 3.0 eq)? 4 &AL Hbsir;. WESES 208 H¢
ALo| wubatar, 1 Fo HClL (HEF 6M &8 2.4 L) 2 FASAIHT. WEES 55 AxAA = 712524
2 (3.08g)& WA A ZA F53LAL, o]E GAl glo] A&t

'H nmr (Ds-DMSO) & 8.97
(1H, m, pyH-6), 8.25 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.98 (2H, d, J 9.0 Hz, 2H of
Ce¢H4OCH3), 7.51 (1H, dd, J 8.0, 1.0 Hz, pyH-3), 7.04 (2H, d, J 9.0 Hz, 2H of CsH4OCH3),
4.50 (1H, m, 1H of BzpipH-2, H-6), 3.83 (3H, s, 1 x OCH3), 3.76-3.62 (2H, m, 1H of
BzpipH-2, H-6, BzpipH-4), 3.20 (1H, m, 1H of BzpipH-2, H-6), 3.00 (1H, m, 1H of BzpipH-
2, H-6), 1.86 (1H, m, 1H of BzpipH-3, H-5), 1.68 (1H, m, 1H of BzpipH-3, H-5), 1.54 (2H,
m, 2H of BzpipH-3, H-5); m/z: 369 [M+H]'.

SERR NS EERE R

o ()
_o N Ny, O N AN "
- .
| A _oH AN CN
[} o o o \O“\/@/

gz Eoln= (50 mL) & % IFd 12 E22 (3.08 g, 6.26 mmol, 1.0 eq) L 1-(4-Ao}=wl & )—4-o}n
sad gy fslezFadol= (1.80 g, 6.26 mmol, 1.0 eq)e] Aedd] Ego|doldl (3.05 mL, 21.91 mmol,
3.5 eq) S H7FsIQIth. HATU (2.38 g, 6.26 mmol, 1.0 eq)E H7}ste] A LS FAsla, o2 66X+ 5
oF A2oA wykatdtt. WFSE-S EtOAc (200 mL)9} E-NaHCO; (1:1, 200 mL) Ao]o] Eujslsdivt.

4 (150 mb), = (150 mL) B 15 (150 mL)®= AlHskar, 2 Foll A7) (NaS0y), 4 &t

k. MPLC (2—5% MeOH-CH,Cly) 2 3}3HE 309 (2.93 g, 29l AA 83%) & WA uAZA 55330

§719-8
=
o

=

%

)

"H nmr (CDCls)  8.84 (1H, d, J 2.0 Hz, pyH-6), 8.06 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.88 (2H, d, J 8.5 Hz, 2H of CsH4OCH2:), 7.56 (1H, d,J 7.5 Hz, pyH-3), 7.54 (2H, d,
J 8.5 Hz, 2H of C¢H4CN), 7.38 (2H, d, J 8.0 Hz, 2H of CsH4CN), 6.89 (2H, d, J 9.0 Hz, 2H of
CsH4OCH3), 6.24 (1H, d, J 7.5 Hz, NH), 4.63 (1H, m, 1H of BzpipH-2, H-6), 3.98 (1H, m,
pipH-4), 3.87 (1H, m, 1H of BzpipH-2, H-6), 3.81 (3H, s, OCH3), 3.50 (2H, s, CH,CcH4CN),
3.47 (1H, m, BzpipH-4), 3.19 (1H, m, 1H of BzpipH-2, H-6), 3.04 (1H, ddd, J 11.5, 10.0, 3.0
Hz, 1H of BzpipH-2, H-6), 2.77 (2H, m, 2H of pipH-2, H-6), 2.14 (2H, dd, J 11.5, 10.0 Hz,
2H of pipH-2, H-6), 1.97 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.85-1.72 (3H,
m, 3H of BzpipH-3, H-5), 1.56 (2H, m, 2H of pipH-2, H-6); BC nmr (CDCl) 8 200.0, 167.0,
164.6, 163.7, 155.9, 147.4, 144.6, 135.9, 132.1, 130.9, 130.6, 129.3, 128.5, 122.8, 119.0,
114.0, 110.8, 62.4, 55.5, 52.5, 47.4, 46.7, 42.6, 42.0, 32.0, 28.8, 28.5; m/z: 566 [M+H]'
(A& [M+H]", 566.2749, C33HasNsOy  £73) [M+H]™ 566.2762).
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[1027]

[1028]
[1029]

[1030]
[1031]

[1032]
[1033]

[1034]

[1035]

SS50dl 10-1764952

SHE 3100 (N-(1-(3,5-t&F e 2wl ) v g v-4-9)-6-(4-4-H S Al 2 ) J gl d-1-7t2 8 d )Y FZ &l o} ]

L

"H nmr (CDCL) & 8.90 (1H, d, J 2.0
Hz, pyH-6), 8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.94 (2H, d, ] 9.0 Hz, 2H of CsH,OCH3),
7.58 (1H, d, J 8.0 Hz, pyH-3), 6.95 (2H, d, J 9.0 Hz, 2H of CsH,OCHs), 6.87 (2H, d, J 6.0 Hz,
CeH3F,H-2, H-6), 6.67 (1H, tt, J 9.0, 2.0 Hz, CsH:F,H-4), 6.52 (1H, d, J 7.5 Hz, NH), 4.70
(1H, m, 1H of BzpipH-2, H-6), 4.00 (1H, m, pipH-4), 3.92 (1H, m, 1H, BzpipH-2, H-6), 3.87
(3H, s, OCHa), 3.53 (1H, m, BzpipH-4), 3.48 (2H, s, CH,C¢HsF>), 3.25 (1H, m, 1H of
BzpipH-2, H-6), 3.11 (1H, m, 1H of BzpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.19
(2H, dd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.02 (3H, m, 2H of pipH-3, H-5, 1H of
BzpipH-3, H-5), 1.92-1.76 (3H, m, 3H of BzpipH-3, H-5), 1.63 (3H, m, 2H of pipH-3, H-5);
YF nmr (CDCL) 8 -110.5; m/z: 578 [M+H]".

e 3110 N-((N2)-4-(4-ZF Q2 HADAIZ 2 ) -5-(4-(4-H EA Mz ) H H 2 d-1-7t2 R d) 1] Zd o}

H
ey

=N

"H nmr (CDCls) 8 8.61 (1H, d, J 1.5
Hz, pyH-6), 8.25 (1H, d, J 8.0 Hz, pyH-3), 8.01 (1H, d, J 8.5 Hz, NH), 7.94 (2H, d, J 9.0 Hz,
2H of CsH,OCH3), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.00-6.94 (4H, m, 2H of CH,OCH;,
2H of C6H,F), 6.87 (2H, dd, J 9.0, 4.5 Hz, 2H of CsH4F), 4.66 (1H, m, 1H of BzpipH-2, H-6),
4.42 (1H, m, cHexH-1), 4.09 (1H, m, cHexH-4), 3.88 (3H, s, OCH3), 3.78 (1H, m, 1H of
BzpipH-2, H-6), 3.54 (1H, m, BzpipH-4), 3.16 (2H, m, 2H of BzpipH-2, H-6), 2.07-2.02 (3H,
m, 3H of cHexH-2, H-4, H-5, H-6, BzpipH-3, H-5), 1.90-1.75 (9H, m, 9H of cHexH-2, H-3,
H-5, H-6, BzpipH-3, H-5); "F nmr (CDCls) & -123.6; m/z: 560 [M+H]".

e 3120 N-((N2)-4-(4-ZF 295 ADA S 2 )-5-(4-4-SF L 28 52D I H g d-1-7l 2R d) 9 &+

olm| =,

'H nmr (CDCls) & 8.61 (1H, m, pyH-6),
8.25 (1H, d, J 8.0 Hz, pyH-3), 8.01 (1H, d, J 8.5 Hz, NH), 7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-
4), 7.01-6.94 (4H, m, 2 x 2H of CsH4F), 6.89-6.84 (4H, m, 2 x 2H of C¢H4F), 4.52 (1H, m,
cHexH-1 or PhOpipH-4), 4.42 (1H, m, cHexH-1 or PhOpipH-4), 4.09 (1H, m, cHexH-4)),
3.89 (2H, m, 2H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.36 (1H, m, 1H
of PhOpipH-2, H-6), 2.06-1.75 (12H, m, PhOpipH-3, H-5, cHexH-2, H-3, H-5, H-6); '°F nmr
(CDCls) 6 -122.5, -123.5; m/z: 536 [M+H]' (& [M+H]', 536.2416, C30H31F,N30,
QA [M+H] 536.2356).

e 3131 5-(3-(4-Alot=dH| A oA Bl H-1-7F 2B J)-N-(1-(3,5-t S F e 2l 2) ) o 2| d-4- ) ¥ FH o} 1|

L

'H nmr (CDCls) & 8.74 (1H, m, pyH-6), 8.19
(1H, d, J 8.0 Hz, pyH-3), 8.03 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.86 (1H, m, NH), 7.55 (2H, d,
J8.0 Hz, 2H of C¢H4CN), 6.82 (2H, d, J 6.0 Hz, C¢H3F,H-2, H-6), 6.75 (2H, d,J 9.0 Hz, 2H
of CsH4CN), 6.62 (1H, tt, J 9.0, 2.0 Hz, C¢HsF,H-4), 5.02 (1H, m, AzH-3), 4.61 (2H, dd, J
10.5, 6.0 Hz, 2H of AzH-2, H-4), 427 (2H, m, 2H of AzH-2, H-4), 3.94 (1H, m, pipH-4),
3.42 (2H, s, CH>C¢H3F»), 2.76 (2H, m, 2H of pipH-2, H-6), 2.15 (2H, t, J 11.0 Hz, 2H of
pipH-2, H-6), 1.95 (2H, m, 2H of pipH-3, H-5), 1.58 (2H, m, 2H of pipH-3, H-5); "F nmr
(CDCly) &; m/z: 533 [M+H]™ (A& ] [M+H]', 532.2160, CooHy7F,N5O; & 74 [M+H]"
532.2155).

e 3140 5-(3-(4-Alot¥d)-5,6,7,8-H ESH3| =2-[1,2,4] EB|o}E2[4,3-a] & -7-7l 21 )-N-(1-
(3,5-0ZF oz A) v vad-4-d) 7 ZHo}n| =,
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SS50dl 10-1764952

'H nmr
(CDCls) 6 8.71 (1H, d, J 2.5 Hz, pyH-6), 8.30 (1H, d, J 8.0 Hz, pyH-3), 8.00 (1H, dd, J 8.0,
2.0 Hz, pyH-4), 7.93 (1H, d, J 8.5 Hz, NH), 7.92 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.86 (2H,
d, J 9.0 Hz, 2H of CsH4CN), 6.88 (2H, d, J 6.0 Hz, C¢H3F,H-2, H-6), 6.68 (1H, tt, 1 9.0, 2.0
Hz, C¢H3F,H-4), 5.07 (2H, br s, 2H of triazolopyrazine), 4.27 (2H, br s, 2H of
triazolopyrazine), 4.14 (2H, m, 2H of triazolopyrazine), 4.02 (1H, m, pipH-4), 3.49 (2H, s,
CH,Ce¢H3F,), 2.84 (2H, m, 2H of pipH-2, H-6), 2.23 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2,
H-6), 2.03 (2H, m, 2H of pipH-3, H-5), 1.68 (2H, m, 2H of pipH-3, H-5); YF nmr (CDCl3) 3

-110.5; m/z: 583 [M+H]".
[1036]

[1037] shgh= 3150 N-((1s,4s)-4-(4-Alob s A A S 28 )-6-(4-(4-m S A 2 ) vl g g - 1-7F= W od ) Y st |l o]

"H nmr (CDCl;) 6 8.92 (1H,d, J 1.5
Hz, pyH-6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.5 Hz, 2H of CH,OCHy),
7.61 (1H, d, J 8.0 Hz, pyH-3), 7.57 (2H, d, J 2H of CsH4CN), 6.96 (2H, d, J 9.0 Hz, 2H of
C6H,OCH3), 6.95 (2H, d, J 9.0 Hz, 2H of C¢H4CN), 6.43 (1H, d, J 8.0 Hz, NH), 4.70 (1H, m,
1H of BzpipH-2, H-6), 4.62 (1H, m, cHexH-1), 4.12 (1H, m, cHexH-4), 3.93 (1H, m, 1H of
BzpipH-2, H-6), 3.88 (3H, s, OCH3), 3.53 (1H, m, BzpipH-4), 3.25 (1H, m, 1H of BzpipH-2,
H-6), 3.10 (1H, m, 1H of BzpipH-2, H-6), 2.11 (2H, m, 2H of cHexH-2, H-6), 2.04-1.73
(10H, m, 2H of cHexH-2, H-6, cHexH-3, H-5, BzpipH-3, H-5); '°F nmr (CDCls) & -61.6, -

[1038] 114.9; m/z: 568 [M+H]" (25 [M+H]", 567.2632, C3HaN4Os £ 73 [M+H]" 567.2602).

53tE 3160 N-((A|2)-4-(4-ZF Q2S5 ADAIZ 2 ) -6-4-(4-dEA Mz I A g d-1-7t2 R d) Y I o}

[1039]

2

'"H nmr (CDCl;) 8 8.93 (1H, d, J 1.5
Hz, pyH-6), 8.15 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of CsH,OCH3),
7.65 (1H, dd, J 8.0, 0.5 Hz, pyH-3), 7.00-6.94 (4H, m, 2H of CsH4OCHs, 2H of C6H,F), 6.86
(2H, dd, J 9.0, 4.5 Hz, 2H of CsH,F), 6.29 (1H, d, T 8.0 Hz, NH), 4.70 (1H, m, 1H of BzpipH-
2, H-6), 4.44 (1H, m, cHexH-1), 4.11 (1H, m, cHexH-4), 3.95 (1H, m, 1H of BzpipH-2, H-6),
3.88 (3H, s, OCH3), 3.52 (1H, m, BzpipH-4), 3.26 (1H, ddd, J 10.5, 10.0, 3.5 Hz, 1H of
BzpipH-2, H-6), 3.10 (ddd, J 11.5, 10.0, 3.0 Hz, 1H of BzpipH-2, H-6), 2.09-1.73 (12H, m,
BzpipH-3, H-5, cHexH-2, H-3, H-5, H-6); °F nmr (CDCls) & -123.4; m/z: 560 [M+H]"

[1040] (22 [M+H]", 560.2511, C3,HuFN:0s 2 7-% [M+H]" 560.2555).

[1041] 3}etE 317 N-(1-(4-ZF o =2 a)d o g d-4-9)-6-(4-(4-H| EA 2 D) F o g d-1-7t 2R d) Y F - o] =,

'"H nmr (CDCLy) 8 8.90 (1H, d, J 2.0
Hz, pyH-6), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of CsH4OCH3),
7.62 (1H, d, J 8.0 Hz, pyH-3), 7.30-7.25 (2H, m, 2H of C¢H,F), 7.02-6.94 (4H, m, 2H of
CsH4OCHs, 2H of CeHyF), 6.32 (1H, d, J 8.5 Hz, NH), 4.69 (1H, m, 1H of BzpipH-2, H-6),
4.03 (1H, m, pipH-4), 3.93 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s, OCH3), 3.52 (1H, m,
BzpipH-4), 3.47 (2H, s, CH,C¢H4F), 3.25 (1H, d, 1 11.0, 10.0, 4.0 Hz, 1H of BzpipH-2, H-6),
3.10 (1H, m, 1H of BzpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.16 (2H, t, J 11.5 Hz,
2H of pipH-2, H-6), 2.02 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.93-1.81 (3H,
m, 3H of BzpipH-3, H-5), 1.68-1.54 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCls) § -115.9;

[1042] m/z: 560 [M+H]™ (22 [M+H]", 559.2708, C3,H3sFN,O, &7 [M+H]™ 538.2715).
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[1043]

[1044]

[1045]

[1046]
[1047]

[1048]

[1049]

[1050]
[1051]

shehe 318: 6-(4-(4-HF A2 Y) I g d-1-7k=2 B d)-N-(1-(4-w| 52l ) vl g g H-4-) Y srd opr] =

'"H nmr (CDCly) & 8.90 (1H, d, J 2.0 Hz, pyH-
6), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of COCsH4sOCH3), 7.62
(1H, d, J 8.0 Hz, pyH-3), 7.22 (2H, d, J 8.5 Hz, 2H of CH,CsH4OCHz), 6.95 (2H, d, J 9.0 Hz,
2H of COCsH4OCH3), 6.85 (2H, d, J 8.5 Hz, 2H of CH,CsH4OCH3), 6.30 (1H, d, J 8.0 Hz,
NH), 4.69 (1H, m, 1H of BzpipH-2, H-6), 4.00 (1H, m, pipH-4), 3.93 (1H, m, 1H of BzpipH-
2, H-6), 3.87 (3H, s, 1 x OCHz), 3.80 (3H, s, 1 x OCHx), 3.52 (1H, m, BzpipH-4), 3.45 (2H,
s, CH,CsH4OCH3), 3.25 (1H, m, 1H of BzpipH-2, H-6), 3.10 (1H, ddd, J 12.0, 10.0, 3.0 Hz,
1H of BzpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.14 (2H, t, ] 11.0 Hz, 2H of pipH-
2, H-6), 2.02 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.92-1.81 (3H, m, 3H of
BzpipH-3, H-5), 1.59 (2H, m, 2H of pipH-3, H-5); m/z: 571 [M+H]" (& & [M+H]",
571.2895, C33HN4Os & 75 [M+H]™ 571.2915).

shghe 319 6-(4-(4-Alob=d A I o g d-1-7k2 B ) -N-(1-(4-w| SA &) 9 o 2] H-4-) Y st o] =

&

'H nmr (CDCL:) 8 8.90 (1H, d, J 1.5 Hz, pyH-
6), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.62 (1H, d, J 8.0 Hz, pyH-3), 7.59 (2H, d, J 9.0 Hz,
2H of C¢H4OCH3 or CsH4CN), 7.23 (2H, d, J 9.0 Hz, 2H of CsH,OCH; or C¢H4CN), 6.96
(2H, d, J 9.0 Hz, 2H of C¢H4OCH3 or CsH4CN), 6.85 (2H, d, J 8.5 Hz, 2H of CsH4OCH3 or
C¢H4CN), 6.43 (1H, d, J 7.5 Hz, NH), 4.69 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.90
(2H, m, 2H of PhOpipH-2, H-6), 3.79 (3H, s, OCH3), 3.70 (1H, m, 1H of PhOpipH-2, H-6),
3.51 (1H, m, 1H of PhOpipH-2, H-6), 3.48 (2H, s, CH>CsH4OCH3), 2.88 (2H, m, 2H of pipH-
2, H-6), 2.16 (2H, t, ] 11.0 Hz, 2H of pipH-2, H-6), 2.03-1.93 (5H, m, 2H of pipH-3, H-5, 3H
of PhOpipH-3, H-5), 1.86 (1H, m, 1H of PhOpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3, H-5);
m/z: 554 [M+H]'".

3}EHE 3200 6-(4-(4-Alot=d = A FH Fd-1-7t 2R ) -N-(1-(4-ZF e 2 2) v d g d-4-d) Y ZE o} =,

'H nmr (CDCLy) 8 8.86 (1H, d, J 1.5 Hz, pyH-6),
8.10 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.64 (1H, d, J 8.5 Hz, pyH-3), 7.53 (2H, d, J 9.0 Hz, 2H
of CeH4CN), 7.25 (2H, m, 2H of C¢H,F), 6.96 (1H, t, T 8.5 Hz, 2H of C¢HLF), 6.90 (2H, d, T
9.0 Hz, 2H of C¢H4CN), 6.16 (1H, m, NH), 4.63 (1H, m, PhOpipH-4), 3.99 (1H, m, pipH-4),
3.84 (2H, m, 2H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.51 (2H, s,
CH,CeH,F), 3.48 (1H, m, 1H of PhOpipH-2, H-6), 2.88 (2H, m, 2H of pipH-2, H-6), 2.19
(2H, m, 2H of pipH-2, H-6), 2.02-1.92 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.60
(2H, m, 2H of pipH-3, H-5); m/z: 543 [M+H]".

L

'H nmr (CDCLy) § 8.93 (1H, d, J 2.0 Hz,
pyH-6), 8.15 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.62 (1H, d, J 8.5 Hz, pyH-3), 7.58 (2H, d, ] 8.5
Hz, 2H of 1 x C¢H4CN), 7.56 (2H, d, J 9.0 Hz, 2H of 1 x CcH4CN), 6.95 (2H, d, J 8.5 Hz, 2H
of 1 x CsH4CN), 6.93 (2H, d, J 9.0 Hz, 2H of 1 x C¢H4CN), 6.57 (1H, d, J 8.0 Hz, NH), 4.69
(1H, pentet, J 3.0 Hz, PhOpipH-4), 4.61 (1H, m, cHexH-1), 4.10 (1H, m, cHexH-4), 3.90
(2H, m, 2H of PhOpipH-2, H-6), 3.70 (1H, m, 1H of PhOpipH-2, H-6), 3.49 (1H, m, 1H of
PhOpipH-2, H-6), 2.11-2.04 (3H, m, 3H of PhOpipH-3, H-5, cHexH-2, H-3, H-5, H-6), 1.98-
1.73 (9H, m, 9H of PhOpipH-3, H-5, cHexH-2, H-3, H-5, H-6); m/z: 550 [M+H]".

b

e 3220 6-(4-(4-A ot 5 A A H gl P-1-7F 2 WY )-N-(1-(3,5-g ZF . 2 2) 9 ¥ 2] 9 -4-

- 176 -

Q]
=

)1

=

Sl

FE 3210 N-((A22)-4-(4-Aob e A A| S 234 ) -6-(4-(4-Alob el 5 A]) I 7 2 - 1-7h 2 B d ) L st ofw]

o}n|



SS=50dl 10-1764952

'"H nmr (CDCLy) & 8.84 (1H, d, J 2.0 Hz, pyH-6),
8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.59 (1H, d, J 8.0 Hz, pyH-3), 7.53 (2H, d,J 9.0 Hz, 2H
of CeH4CN), 6.90 (2H, d, J 9.5 Hz, 2H of CsH4CN), 6.80 (2H, m, C¢HsF,H-2, H-6), 6.62 (1H,
tt, 7 9.0, 2.0 Hz, CeHsF2H-4), 6.21 (1H, d, J 8.0 Hz, NH), 4.64 (1H, heptet, J 3.0 Hz,
PhOpipH-4), 3.96 (1H, m, pipH-4), 3.85 (2H, m, 2H of PhOpipH-2, H-6), 3.66 (1H, ddd, J
13.0, 9.0, 3.5 Hz, 1H of PhOpipH-2, H-6), 3.47 (1H, m, 1H of PhOpipH-2, H-6), 3.42 (2H, s,
CH,CeHsF»), 2.78 (2H, m, 2H of pipH-2, H-6), 2.13 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6),
2.00-1.95 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.81 (1H, m, 1H of PhOpipH-

[1052] 3,H-5), 1.56 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCls) § -110.5; m/z: 560 [M+H]".

[1053] shehe 3230 N-(1-(4-Alob=ill d) 9] | 2] d-4-< ) -6-(4-(4-A| op = S5 A A g - 1-7k2 B d ) Y st op ] =

'H nmr (CDCly) 6 8.90 (1H, m, pyH-6),
8.13 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.63 (1H, d, ] 8.0 Hz, pyH-3), 7.61 (2H, d, J 8.5 Hz, 2H
of 1 x CéH4CN), 7.58 (2H, d, J 8.5 Hz, 2H of 1 x C¢H4CN), 7.45 (2H, d, J 8.5 Hz, 1 x
CeH4CN), 6.96 (2H, d, T 9.0 Hz, 2H of 1 x C(HLCN), 6.94 (1H, d, J 8.0 Hz, NH), 4.70 (1H,
pentet, J 3.0 Hz, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.90 (2H, m, 2H of PhOpipH-2, H-6),
3.70 (1H, m, 1H of PhOpipH-2, H-6), 3.56 (2H, s, CH,C¢H4CN), 2.83 (2H, m, 2H of pipH-2,
H-6), 2.20 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.02 (5H, m, 2H of pipH-3, H-5, 3H of
PhOpipH-3, H-5), 1.87 (1H, m, 1H of PhOpipH-3, H-5), 1.61 (2H, m, 2H of pipH-3, H-5);
m/z: 549 [M+H]".

[1054]

[1055] S 3240 6-(4-(4-Alohedl A I H 2 D-1-7F2 B ) -N-((A| 2)-4-(4-FF L 2o A A 228 ) Y e o}

2

'H nmr (CDCL:) § 8.94 (1H, d, T 1.5 Hz, pyH-6),
8.16 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.67 (1H, d, J 8.5 Hz, pyH-3), 7.59 (2H, d,J 9.0 Hz, 2H
of CcH4CN), 6.97 (4H, m, 2H of CsH4CN, 2H of CcH4F), 6.85 (2H, m, 2H of CcH4F), 6.28
(1H, d, J 8.5 Hz, NH), 4.70 (1H, m, PhOpipH-4), 4.44 (1H, br s, cHexH-1), 4.11 (1H, m,
cHexH-4), 3.90 (2H, m, 2H of PhOpipH-2, H-6), 3.72 (1H, m, 1H of PhOpipH-2, H-6), 3.54
(1H, m, 1H of PhOpipH-2, H-6), 2.09-1.98 (5H, m, SH of cHexH-2, H-3, H-5, H-6,
PhOpipH-3, -5), 1.90-1.73 (7H, m, 7H of cHexH-2, H-3, H-5, H-6, PhOpipH-3, H-5); "°F
nmr (CDCls) 8 -123.3; m/z: 543 [M+H]" (A& [M+H]', 543.2511, C31H3FN,O4 £ 74

[1056] [M+H]' 543.2402).

[1057] 3}ehE 3250 N-(6-(4-ZF 0 235 A)d g d-3-9)-6-(4-(4-H| EA Az D) F g d-1-7t 2R d) Y I H o] =,

"H nmr (CDCl) 8 9.57 (1H, s, NH),
8.94 (1H, m, pyH-6), 8.47 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.32 (1H, dd, ] 9.0, 2.5 Hz, N, O-
pyH-4), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 7.42
(1H, d, J 8.0 Hz, pyH-3), 7.11-7.06 (4H, m, 2H of C¢H,OCHs, 2H of C¢H4F), 6.97-6.93 (3H,
m, 2H of CsH4F, N, O-pyH-3), 4.68 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s, OCHs), 3.81
(1H, m, 1H of BzpipH-2, H-6), 3.54 (1H, m, BzpipH-4), 3.28-3.11 (2H, m, 2H of BzpipH-2,
H-6), 2.02 (1H, m, 1H of BzpipH-3, H-5), 1.92-1.82 (3H, m, 3H of BzpipH-3, H-5); 'F nmr
(CDCly) 8 -118.6; m/z: 555 [M+H]' (A& [M+H] , 555.2267, C3H»FN4Os 273

[M+H]" 555.2039).
[1058]
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[1059]

[1060]
[1061]

[1062]
[1063]

[1064]

[1065]

[1066]
[1067]

3}eHE 3260 6-(4-(4-Alob=d = A FH FH-1-7t 2R Y)-N-(6-(4-ZF 2 23| =A) ¥ g d-3-d) Y ZE o}r] =,

'H nmr (CDCL) 8 9.42 (1H, s, NH), 8.94 (1H, m,
pyH-6), 8.42 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.33 (1H, dd, ] 9.0, 2.5 Hz, N, O-pyH-4), 8.12
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.60 (2H, d, J 9.0 Hz, 2H of C¢H,CN), 7.44 (1H, d, ] 8.0 Hz,
pyH-3), 7.08 (4H, m, 2H of CsH4CN, 2H of CsH,F), 6.97-6.94 (3H, m, 2H of C¢H,F, N, O-
pyH-3), 471 (1H, m, PhOpipH-4), 3.99 (1H, m, 1H of PhOpipH-2, 6), 3.86 (1H, m, 1H of
PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.44 (1H, m, 1H of PhOpipH-2, H-
6), 2.07-1.94 (3H, m, 3H of PhOpipH-3, H-5), 1.88 (1H, m, 1H of PhOpipH-3, H-5); "F nmr
(CDCls) § -118.3; m/z: 538 [M+H]" (223 [M+H]", 538.1985, C30H24FNs0,4 &2
[M+H]" 538.1885).

SHEHE 327 6-(4-(4-FF 02 M) s ehl-1-7h 2 R ) N-(1- (4= HA M) 7

'H nmr (CDCL) & 8.89 (1H, d, J 1.5 Hz, pyH-
6), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.62 (1H, d, ] 7.5 Hz, pyH-3), 7.30-7.21 (4H, m, 2H
of CsHLF, 2H of CeH4OCH3), 7.00 (2H, t, T 8.5 Hz, 2H of C¢H.F), 6.86 (2H, d, J 9.0 Hz, 2H
of CcHsOCH3), 6.34 (1H, d, J 8.0 Hz, NH), 4.02 (1H, m, pipH-4), 3.80 (5H, m, 2H of piz,
OCH3), 3.52 (2H, m, 2H of piz), 3.50 (2H, s, CH,CsH,F or CH,CsH4OCHs), 3.49 (2H, s,
CH,C6H4F or CH,CsH4OCH3), 2.89 (2H, m, 2H of pipH-2, H-6), 2.54 (2H, t, J 5.0 Hz, 2H of
piz), 2.41 (2H, m,t, J 5.0 Hz, 2H of piz), 2.19 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.02 (2H,
m, 2H of pipH-3, H-5), 1.63 (2H, m, 2H of pipH-3, H-5); "F nmr (CDCls) & -115.5; m/z: 546
[M-+H]".

o
)
©
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I

shehe 328: 6-(4-(4-ZF =Wl ) I H epxl-1-7t2 B d)-N-(1-(4-FF =2l d) 9 7 2l d-4-d ) U SRl o] =,

'H nmr (CDCls) 8 8.92 (1H, m, pyH-6), 8.15 (1H,
dd, J 8.0, 2.0 Hz, pyH-4), 7.62 (1H, d, J 8.0 Hz, pyH-3), 7.36-7.25 (4H, m, 2 x 2H of CsH4F),
7.06-6.97 (4H, m, 2 x 2H of C¢H4 F), 6.60 (1H, d, J 7.0 Hz, NH), 4.06 (1H, m, pipH-4), 3.80
(2H, t,J 5.0 Hz, 2H of piz), 3.63 (2H, s, 1 x CH,CeH4F), 3.51 (4H, m, 2H of piz, 1 x
CH,CeH4F), 2.99 (2H, m, 2H of pipH-2, H-6), 2.54 (2H, t, J 5.0 Hz, 2H of piz), 2.41 (2H, t,J
5.0 Hz, 2H of piz), 2.33 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.06 (2H, m, 2H of pipH-3, H-
5), 1.75 (2H, m, 2H of pipH-3, H-5); "°F nmr (CDCl;) & -114.5, -115.4; m/z: 534 [M+H] .

shebE 3290 5-(4-(84-"EFemwlzd)vd e d-1-7k2 B d)-N-(1-(4-v SA ) v o) 2] T -4-<) 9] Z =l ofv]

[

"H nmr (CDCl3) 8 8.52 (1H, m, pyH-6), 8.16
(1H, d, J 8.0 Hz, pyH-3), 7.84 (1H, d, ] 7.0 Hz, NH), 7.79 (2H, m, pyH-4, 1H of C¢HsF,),
7.87 (2H, d, J 9.0 Hz, 2H of CsH4OCH3), 6.93 (1H, m, 1H of CsH;F,), 6.85 (1H, m, 1H of
CeHsF»), 6.79 (2H, d, J 8.5 Hz, 2H of CsH4OCHs), 4.57 (1H, m, BzpipH-4), 3.93 (1H, m,
pipH-4), 3.73 (3H, s, OCHz), 3.65 (1H, m, 1H of BzpipH-2, H-6), 3.42 (2H, s,
CH,C¢H4OCHz), 3.34 (1H, m, BzpipH-4), 3.06 (2H, m, 2H of BzpipH-2, H-6), 2.79 (2H, m,
2H of pipH-2, H-6), 2.13 (2H, dd, J 11.0, 9.5 Hz, 2H of pipH-2, H-6), 1.97-1.80 (4H, m, 2H
of pipH-3, H-5, 2H of BzpipH-3, H-5), 1.75-1.52 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-
3, H-5); "F nmr (CDCly) § -101.2, -106.6; m/z: 577 [M+H] .

gl

2 b

ey
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e 3300 5-(4-(3,4-yEF2zd) VA gd-1-7l 22 d)-N-(6-(4-SF L2 5 A v g d-3-d ) v Z o}



[1068]
[1069]

[1070]
[1071]

[1072]

[1073]

[1074]

[1075]

[1076]

SS50dl 10-1764952

'H nmr (CDCls) & 8.77 (1H, m, 1 x ArH), 8.51
(1H, d, J 2.5 Hz, 1 x ArH), 8.45 (2H, dd, J 5.0, 3.5 Hz, 2 x ArH), 8.42 (1H, s, 1 x ArH), 8.05
(1H, dd, J 8.0, 2.0 Hz, 1 x ArH), 7.99 (1H, m, 1 x ArH), 7.22-7.18 (4H, m, 4 x ArH), 7.15-
6.56 (3H, m, 3 x ArH), 4.75 (1H, m, 1H of BzpipH-2, H-6), 3.84 (1H, m, 1H of BzpipH-2, H-
6), 3.53 (1H, m, BzpipH-4), 3.33-3.22 (2H, m, 2H of BzpipH-2, H-6), 2.07-2.02 (2H, m, 2H
of BzpipH-3, H-5), 1.86 (2H, m, 2H of BzpipH-3, H-5); '’F nmr (CDCls) 8 -101.1, -106.5, -
118.6; m/z: 561 [M+H]".
d= 331 5-(4-(2,4-"EFe 2 ) A g d-1-7kE B d)-N-(1-(4-w| S A sl =) 9 o] 2] F-4- ) 3] F = o} ]

=
= =

L

'H nmr (CDCly) 6 8.59 (1H, d, J 1.5 Hz, pyH-
6), 8.23 (1H, d, J 8.0 Hz, pyH-3), 7.92-7.84 (3H, m, NH, pyH-4, 1H of C¢H3F»), 7.24 (2H, d,
J9.0 Hz, 2H of C¢H4OCH3), 7.00 (1H, m, 1H of C¢H3F>), 6.88 (1H, m, 1H of C¢HiF>), 6.86
(2H, d, J 9.0 Hz, 2H of CcHsOCH3), 4.64 (1H, m, 1H of BzpipH-2, H-6), 4.00 (1H, ,m pipH-
4), 3.80 (3H, s, OCH3), 3.74 (1H, m, BzpipH-2, H-6), 3.48 (2H, s, CH,CsH4OCH3), 3.41 (1H,
m, BzpipH-4), 3.13 (2H, m, 2H of BzpipH-2, H-6), 2.86 (2H, m, 2H of pipH-2, H-6), 2.19
(2H, dd, J 11.0, 8.5 Hz, 2H of pipH-2, H-6), 1.99 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-
3, H-5), 1.76-1.63 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3, H-5); YF nmr (CDCL) 8 -
101.3, -11.6.5; m/z: 577 [M+H] .

PE 3320 N-((A|2)—-4-(4-Alobedl 5 A A 2 28 d)-6-(4-(4-2F 2 2 d) 9 ] 27l -1-7h2 B d ) el o} ]

L

'H nmr (CDCls) $8.91 (1H, d, J 1.5 Hz,
pyH-6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.67 (1H, d, J 8.0 Hz, pyH-3), 7.58 (2H, d, J 9.0
Hz, CeH4CN), 7.28 (2H, m, 2H of C¢HyF), 7.00 (2H, t, J 9.0 Hz, 2H of C¢H4F), 6.95 (2H, d, J
8.5 Hz, 2H of CsH4CN), 6.19 (1H, d, T 8.0 Hz, NH), 4.62 (1H, m, cHexH-1), 4.12 (1H, m,
cHexH-4), 3.82 (2H, m, 2H of piz), 3.51 (4H, m, 2H of piz, CHC¢H,F), 2.55 (2H, m, 2H of
piz), 2.42 (2H, m, 2H of piz), 2.10 (2H, m, 2H of cHexH-2, H-6), 1.94 (2H, m, 2H of cHexH-
2, H-6 or 2H of cHexH-3, H-5), 1.84-1.71 (4H, 2H of cHexH-3, H-5, 2H of cHexH-2, H-6 or
cHexH-3, H-5), ; YF nmr (CDCL) & -115.5; m/z: 542 [M+H] .

3= 333: tert-%&
4-(6-(4-(4-Alold s A F o 2l d-1-7l 2 R Y Z¥ ol &) A H 2l d-1-7t 2 5 A g o] E

"H nmr (CDCl3) 6 8.91 (1H, d, J 2.0 Hz,
pyH-6), 8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.58 (2H, d, J 9.5 Hz, 2H of C¢H4CN), 7.51 (1H,
d,J 8.5 Hz, pyH-3), 7.21 (1H, d, J 8.0 Hz, NH), 6.94 (2H, d, J 9.0 Hz, 2H of CsH4CN), 4.68
(1H, m, PhOpipH-4), 4.09 (3H, m, 3H of PhOpipH-2, H-6, pipH-2, H-4, H-6), 3.94-3.80 (2H,
m, 2H of PhOpipH-2, H-6, pipH-2, H-4, H-6), 3.07-3.62 (1H, m, 1H of PhOpipH-2, H-6,
pipH-2, H-4, H-6), 3.44 (1H, m, 1H of PhOpipH-2, H-6, pipH-2, H-4, H-6), 2.85 (2H, t, J
12.0 Hz, 2H of pipH-2, H-6), 2.10-1.80 (8H, m, PhOpipH-3, H-5, pipH-3, H-5), 1.45 (9H, s,
C(CHz)3); m/z: 534 [M+H]', 478 [M+H-C,Hg] .

Shehe 3341 6-(4-(4-ZF 2l d) I H epxl-1-7t2 B d)-N-(6-(4-FF 2 29 5 A]) 9 2| d-3-d ) U ARl opr] =,

"H nmr (CDCLy) § 9.56 (1H, s, NH), 8.83 (1H, d, J
2.0 Hz, N,O-pyH-6), 8.38 (1H, d, J 2.5 Hz, pyH-6), 8.27 (1H, dd, J 8.5, 2.5 Hz, pyH-4), 8.00
(1H, dd, J 8.5, 2.0 Hz, N, O-pyH-4), 7.31 (1H, d, J 8.0 Hz, N,0-pyH-3), 7.20 (2H, m, 2H of 1
x CeH4F), 7.03 (4H, m, 4H of 1 x C¢H,F), 6.94 (2H, t, J 9.0 Hz, 2H of 1 x C¢H4F), 6.88 (1H,
d, J 9.0 Hz, pyH-3), 3.76 (2H, m, 2H of piz), 3.44 (2H, s, CH,CsH,F), 3.36 (2H, m, 2H of
piz), 2.47 (2H, m, 2H of piz), 2.33 (2H, m, 2H of piz); "’F nmr (CDCL;) § -115.3, -118.5; m/z:
530 [M+H]".
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[1077]

[1078]
[1079]

[1080]
[1081]

[1082]
[1083]

[1084]
[1085]

SS90l 10-1764952

313HE 3350 6-(4-(4-Alolx=d A F g Pd-1-7t 2 R d)-N-(F H gl d-4-) Y ZEoju| =

"H nmr (CDCls) & 8.90 (1H, d, J 2.0 Hz, pyH-6), 8.12 (1H, dd, J 8.0, 2.0
Hz, pyH-4), 7.58 (3H, m, 2H of C6H4CN, NH), 6.95 (2H, d, J 9.0 Hz, 2H of C6H4CN), 6.68
(1H, d, J 8.0 Hz, pyH-3), 4.69 (1H, m, PhOpipH-4), 4.07 (1H, m, pipH-4), 3.89 (2H, m, 2H
of PhOpipH-2, H-6), 3.69 (1H, m, 1H of PhOpipH-2, H-6), 3.47 (1H, m, 1H of PhOpipH-2,
H-6), 3.12 (2H, m, 2H of pipH-2, H-6), 2.74 (2H, m, 2H of pipH-2, H-6), 2.10-1.81 (6H, m,
PhOpipH-3, H-5, 2H of pipH-3, H-5), 1.48 (2H, m, 2H of pipH-3, H-5); m/z: 434 [M+H]".

ShghE 3360 6-(4-(4-Alobed 52D 9 # 2 -1-7F2 B d ) -N-(1-(4-(F] Z 2| d-1-) il &) 9] of| 2 I -4-<d ) Y "l o}

vl

"H nmr (CDCLy) § 8.95 (1H, d, J 1.5 Hz,
pyH-6), 8.19 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.67 (1H, d, J 8.0 Hz, pyH-3), 7.59 (2H, d, J 9.0
Hz, 2H of C¢H4CN), 7.20 (2H, d, J 9.0 Hz, 2H of C¢H4N), 6.96 (2H, d, J 9.0 Hz, 2H of
C6H4CN), 6.72 (1H, d, J 7.0 Hz, NH), 6.53 (2H, d, J 9.0 Hz, 2H of C¢H4N), 4.69 (1H, m,
PhOpipH-4), 4.08 (1H, m, pipJ-4), 3.93-3.86 (2H, m, 2h of PhOpipH-2, H-6), 3.71 (1H, m,
1H of PhOpipH-2, H-6), 3.65 (2H, s, CH2CsH4N), 3.50 (1H, m, PhOpipH-2, H-6), 3.28 (4H,
m, pyrrolidineH-2, H-5), 3.09 (2H, m, 2H of pipH-2, H-6), 2.35 (6H, m, 2H of pipH-2, H-6,
pyrrolidineH-3, H-4), 2.08-1.86 (8H, m, pipH-3, H-5, PhOpipH-3, H-5); m/z: 594 [M+H]".

S} 3371 6-(4-(4-Aobies 35 A 3 s ] B-1-7h2 B ) N-(1- (- R 2 F o] il 2) 3] ol 2] 9-4-91) V] Rl o] =

'H nmr (CDCly) & 8.92 (1H, m, pyH-6), 8.15
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.69 (1H, d, J 8.5 Hz, pyH-3), 7.59 (2H, d, J 9.0 Hz, 2H of
CeH4CN), 7.25 (2H, m, 2H of CsH4N), 6.96 (2H, d, J 9.5 Hz, 2H of CsH4CN), 6.88 (2H, d, J
9.0 Hz, 2H of CsH4N), 6.29 (1H, d, J 7.0 Hz, NH), 4.70 (1H, m, PhOpipH-4), 4.04 (1H, m,
pipH-4), 3.91 (2H, m, 2H of PhOpipH-2, H-6), 3.87, 3.85 (4H, d AB system, J 5.0 Hz, 2 x
morpholineH-2, H-6), 3.72 (1H, m, 1H of PhOpipH-2, H-6), 3.55 (3H, m, CH,CsH4N, 1H of
PhOpipH-2, H-6), 3.17, 3.15 (4H, d AB system, J 4.5 Hz, 2 x morpholincH-3, H-5), 2.96
(2H, m, 2H of pipH-2, H-6), 2.24 (2H, dd, J 12.0, 10.5 Hz, 2H of pipH-2, H-6), 2.02 (4H, m,
2H of pipH-3, H-5, 2H of PhOpipH-3, H-5), 1.81-1.69 (4H, m, 2H of pipH-3, H-5, PhOpipH-
3, H-5); m/z: 610 [M+H]".

shehe 3380 6-(4-(4-Alot= A A 2 d-1-7h2 B d)-N-(1-(4-(Eg EF e =r 5 A d) 9 2l d-4-4) Y

'H nmr (CDCls) 6 8.92 (1H, d, J 2.0
Hz, pyH-6), 8.16 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.69 (1H, d, J 8.0 Hz, pyH-3), 7.59 (2H, d, J
9.0 Hz, 2H of CsH,CN), 7.38 (2H, d, J 8.5 Hz, 2H of C(H,OCF3), 7.18 (2H, d, J 8.5 Hz, 2H
of CeH4OCF5), 6.96 (2H, d, J 9.0 Hz, 2H of CsH4CN), 6.22 (1H, m, NH), 4.70 (1H, m,
PhOpipH-4), 4.06 (1H, m, pipH-4), 3.94-3.88 (2H, m, 2H of PhOpipH-2, H-6), 3.71 (1H, m,
1H of PhOpipH-2, H-6), 3.58 (2H, s, CH,CsH4OCF3), 3.50 (1H, m, PhOpipH-2, H-6), 2.93
(2H, m, 2H of pipH-2, H-6), 2.25 (2H, dd, J 11.5, 10.5 Hz, 2H of pipH-2, H-6),2.05 (4H, m,
pipH-3, H-5, 2H of PhOpipH-3, H-5), 1.84-1.67 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-
3, H-5); "F nmr (CDCls) 8 -57.9; m/z: 609 [M+H]".

shebe 3390 N-(1-(4-Alobwmil ) ) ©-4-2)-5-(4-(4-(E EF L2 v e) v d) v sl 2hxl- 17k 2w d ) 9] &=l

olm| =,
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[1086]
[1087]

[1088]
[1089]

[1090]
[1091]

[1092]
[1093]

[1094]
[1095]

SS50ol 10-1764952

'H nmr (CDCls) 6 8.63 (1H, m,
pyH-6), 8.27 (1H, d, T 8.0 Hz, pyH-3), 7.93 (1H, m, NH), 7.92 (1H, dd, T 8.0, 2.0 Hz, pyH-4),
7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN or C¢H4CF3), 7.51 (2H, d, J 8.5 Hz, 2H of CsH4CN or
C¢H4CF3), 7.46 (2H, d, J 8.5 Hz, 2H of CsH4CN or CeH,CF3), 6.94 (2H, d, J 8.5 Hz, 2H of
CsHiCN or CeH4CF3), 4.00 (3H, m, pipH-4, 2H of piz), 3.57 (4H, m, CH,CeH4CN, 2H of
piz), 3.31 (4H, m, 4H of piz), 2.82 (2H, m, 2H of pipH-2, H-6), 2.24 (2H, dd, J 11.5, 9.5 Hz,
2H of pipH-2, H-6), 2.02 (H, m, 2H of pipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); “F
nmr (CDCls) 8 -61.6; m/z: 577 [M+H]'".

SHFE 3400 N-(1-(4-Alobild) 3] 9 2 d-4- ) -5-(4-(4-Alob el ) 9] F 23] -1-7h 2 1 d ) 9] F el opw] =

'H nmr (CDCls) 8 8.63 (1H, m, pyH-6),
8.25 (1H, d, J 8.0 Hz, pyH-3), 7.90 (2H, m, NH, pyH-4), 7.60 (2H, d, J 8.5 Hz, 2H of 1 x
CsH4CN), 7.52 (2H, d,J 9.0 Hz, 2H of 1 x CH4CN), 7.45 (2H, d, T 8.5 Hz, 2H of 1 x
CsH4CN), 6.87 (2H, d, J 9.5 Hz, 2H of 1 x CH4CN), 4.03-3.90 (3H, m, pipH-4, 2H of piz),
3.60 (2H, m, 2H of piz), 3.56 (2H, s, CH,C¢H4CN), 3.36 (4H, m, 4H of piz), 2.80 (2H, m, 2H
of pipH-2, H-6), 2.23 (2H, dd, J 11.0, 10.0 Hz, 2H of pipH-2, H-6), 2.01 (2H, m, 2H of pipH-
3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 534 [M+H] .

31eHE 3410 N-(1-(4-Alopdld) dH ¢ Pd-4-9)-5-(4-(4-ZF 2 29 d) v H 7 -1-7l 28 d) v F o}n| =,

'H nmr (CDCls) 8 8.63 (1H, m, pyH-6),
8.26 (1H, dd, J 8.0, 1.0 Hz, pyH-3), 7.93 (1H, d, J 8.0 Hz, NH), 7.91 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 7.62 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.46 (2H, d, J 8.0 Hz, 2H of CsH4CN), 6.99
(2H, m, 2H of CsH4F), 6.89 (2H, m, 2H of CsH,4F), 3.99 (3H, m, pipH-4, 2H of piz), 3.57
(3H, m, CH>CsH4CN, 2H of piz), 3.18 (2H, m, 2H of piz), 3.07 (2H, m, 2H of piz), 2.82 (2H,
m, 2H of pipH-2, H-6), 2.24 (2H, mdd, J 11.0, 10.0 Hz, 2H of pipH-2, H-6), 2.03 (2H, m, 2H
of pipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); "°F nmr (CDCl) & -122.6; m/z: 527
[M+H]".

gl

2 b

ey

"H nmr (CDCls) 8 9.90 (1H, s, NH), 8.67 (1H, m,
1 x pyH-6), 8.41 (1H, d, J 2.0 Hz, 1 x pyH-6), 8.36-8.33 (2H, m, 2 x pyH), 7.95 (1H, dd, J
8.0,2.0 Hz, 1 x pyH-4), 7.89 (1H, m, 1H of C¢H3F»), 7.13-7.08 (4H, m, 4H of C¢H4F), 7.00
(1H, m, 1H of C¢H3F»), 6.97 (1H, d, J 9.0 Hz, 1 x pyH-3), 6.90 (1H, ddd, J 11.5, 9.0, 2.5 Hz,
1H of C¢H;F>), 4.64 (1H, m, 1H of BzpipH-2, H-6), 3.75 (1H, m, 1H of BzpipH-2, H-6), 3.43
(1H, m, BzpipH-4), 3.19 (1H, m, 1H of BzpipH-2, H-6), 3.12 (1H, m, 1H of BzpipH-2, H-6),
2.08 (1H, m, 1H of BzpipH-3, H-5), 1.90 (1H, m, 1H of BzpipH-3, H-5), 1.78 (2H, m, 2H of
BzpipH-3, H-5); 'F nmr (CDClL)  -101.1, -116.5, -118.6; m/z: 562 [M+H]' (22 [M+H]',
561.1844, C3,H3sNsO; 27 [M+H]' 561.1744).

Sk
gl
L=

2

'H nmr (CDCl3) 8 9.79 (1H, s, NH), 8.92 (1H, m,
pyH-6), 8.47 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.34 (1H, dd, J 9.0, 2.5 Hz, N, O-pyH-4), 8.08
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.36 (1H, d, J 8.0 Hz, pyH-3), 7.11-7.01 (4H, m, CcH4F),
6.99-6.92 (2H, m, N, O-pyH-3, 1H of CeH3F2), 6.90-6.76 (2H, m, 2H of Ce¢H3F2), 4.47 (1H,
m, PhOpipH-4), 3.92 (2H, m, 2H of PhOpipH-2, H-6), 3.66 (1H, m, 1H of PhOpipH-2, H-6),
3.35 (1H, m, 1H of PhOpipH-2, H-6), 1.98 (2H, m, 2H of PhOpipH-3, H-5), 1.93-1.80 (2H,
m, 2H of PhOpipH-3, H-5); "°F nmr (CDCLy) § -117.4, -118.5, -127.3; m/z: 549 [M+H] .

E 3431 6-(4-(2,4-"UEZF 2o sAD) I A d-1-7l2 R 9)-N-(6-(4-FF 29 =A) 3 g d-3-¢ )Y IZHo

e 342: 5-(4-(2,4-4EF 2z gd-1-7l2 2 d)-N-(6-(4-SF L2 5 A v g d-3-d ) v Z o}

]_

shebE 344 6-(4-(2,4-"EF 2952 v H 2 d-1-7k2 B d ) -N-(1-(4-v SA ) v o) 2] -4-d) Y - ofv]

=
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[1096]

[1097]

[1098]

[1099]

[1100]

[1101]

[1102]
[1103]

'H nmr (CDCl3) § 8.91 (1H, m, pyH-6), 8.21
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.57 (1H, d, J 8.0 Hz, pyH-3), 7.25 (2H, d, J 9.0 Hz, 2H of

CH4OCHs), 6.97 (1H, td, J 9.0, 5.5 Hz, 1H of CeHsF»), 6.89-6.75 (4H, m, 2H of CeH4,OCH;,
2H of C6HsF»), 4.45 (1H, m, PhOpipH-4), 4.03 (1H, m, 1H of pipH-4), 3.92-3.85 (2H, m, 2H

of PhOpipH-2, H-6), 3.79 (3H, s, OCH3), 3.71 (1H, m, 1H of PhOpipH-2, H-6), 3.57 (2H, s,
CH,CsH4OCH3), 3.44-3.37 (1H, m, 1H of PhOpipH-2, H-6), 2.97 (2H, m, 2H of pipH-2, H-
6), 2.27 (2H, dd, J 11.5, 10.5 Hz, 2H of pipH-2, H-6), 2.04-1.90 (5H, m, 2H of pipH-3, H-5,
3H of PhOpipH-3, H-5), 1.83 (1H, m, 1H of PhOpipH-3, H-5), 1.72 (2H, m, 2H of pipH-3,
H-5); "°F nmr (CDCL3) 8 -117.7, -127.3; m/z: 565 [M+H] .

SS50dl 10-1764952

S 3150 N-(1-(4-Aohe il ) 3 o 2] 9-4-2)-6-(4-(2, 4-T) H5- 2.2 5354 3] o €] -1-7} 2 10 ) L] st ofo

'H nmr (CDCly) & 8.90 (1H, m, pyH-
6), 8.13 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.65 (1H, d, J 8.5 Hz, pyH-3), 7.61 (2H, d, ] 8.5 Hz,
2H of CsH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of CsH4CN), 6.98 (1H, dt, J 5.0, 9.0 Hz, 1H of
CsH:F,H-5 or H-6), 6.86 (1H, m, 1H of CsH3F,H-3), 6.79 (1H, m, 1H of C¢H:F,H-5 or H-6),
6.24 (1H, d,J 8.0 Hz, NH), 4.47 (1H, m, PhOpipH-4), 4.03 (1H, m, pipH-4), 3.95-3.87 (2H,
m, 2Hof PhOpipH-2, H-6), 3.75 (1H, m, I1H of PhOpipH-2, H-6), 3.57 (2H, s, CHCsH4CN),
3.42 (1H, m, 1H of PhOpipH-2, H-6), 2.84 (2H, m, 2H of pipH-2, H-6), 2.21 (2H, dd, ] 11.5,
9.5 Hz, 2H of pipH-2, H-6), 2.06-1.92 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5),
1.86 (1H, m, 1H of PhOpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3, H-5); *°F nmr (CDCl3) & -
117.6, -127.3; m/z: 560 [M+H] .

L

'"H nmr (CDCls) & 8.89 (1H, m, pyH-
6), 8.10 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.87 (1H, dt, J 6.5, 8.5 Hz, 1H of C¢H3F»), 7.61 (2H,
d, J 8.5 Hz, 2H of C¢H,CN), 7.58 (1H, m, pyH-3), 7.45 (2H, d, J 8.0 Hz, 2H of CsH,CN),
6.99 (1H, ddd, 1 9.5, 9.0, 2.5 Hz, 1H of C¢HsF»), 6.89 (1H, m, 1H of CsHsF»), 6.50 (1H, d,J
8.0 Hz, NH), 4.67 (1H, m, 1H of BzpipH-2, H-6), 4.02 (1H, m, pipH-4), 3.89 (1H, m, 1H of
BzpipH-2, H-6), 3.56 (3H, s, CHyC6HLCN), 3.40 (1H, m, BzpipH-4), 3.21 (1H, m, BzpipH-2,
H-6), 3.08 (1H, ddd, J 11.5, 10.5, 3.0 Hz, 1H of BzpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2,
H-6), 2.21 (2H, dd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.08-2.01 (3H, m, 2H of pipH-3, H-
5, 1H of BzpipH-3, H-5), 1.89-1.72 (3H, m, 3H of BzpipH-3, H-5), 1.63 (2H, m, 2H of pipH-
3, H-5); "F nmr (CDCLy) 5 -101.5, -106.5; m/z: 572 [M+H]".

skt 3470 6-(4-(2,4-"EF 2z g d-1-7F2 B d)-N-(1-(4-v| 5 A ) 9] 7 2] D -4-d) Y ')

'H nmr (CDCly) & 8.88 (1H, d, J 2.0 Hz, pyH-
6), 8.11 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.86 (1H, dt, J 6.5, 8.5 Hz, 1H of C¢H3F>), 7.59 (1H,
d, J 8.0 Hz, pyH-3), 7.23 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 6.98 (1H, m, 1H of C¢H3F>),
6.92-6.84 (3H, m, 2H of CsH4OCH3, 1H of CgHsF»), 6.39 (1H, d, J 7.5 Hz, NH), 4.65 (1H, m,
1H of BzpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.89 (1H, m, 1H of BzpipH-2, H-6), 3.80 (3H,
s, OCHz), 3.51 (2H, s, CH,CsH4OCH2), 3.39 (1H, m, BzpipH-4), 3.21 (1H, ddd, J 10.5, 9.0,
3.0 Hz, 1H of BzpipH-2, H-6), 3.08 (1H, m, 1H of BzpipH-2, H-6), 2.90 (2H, m, 2H of pipH-
2,H-6),2.21 (2H, dd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.03 (4H, m, 2H of pipH-3, H-5,
2H of BzpipH-3, H-5), 1.89-1.76 (2H, m, 2H of BzpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3,
H-5); "F nmr (CDCLy) 8 -101.6, -106.5; m/z: 577 [M+H] .

Sk

H

2 b

ey
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A= 3460 N-(1-(4-Aletwmuld) A H g d-4-9)-6-(4-(2,4-HEF L2

Hzd)dd e d-1-7l2 1 d) Y Z el o}y

&

= 348 6-(4-(24-H=Fe2izd) v d-1-7t 2 ) -N-(6-(4-FF 2235 A)) ¥ 2] d-3-d) Y
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[1104]
[1105]

[1106]

[1107]
[1108]

[1109]

[1110]

[1111]
[1112]

[1113]
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10-1764952

'H nmr (CDCly) 8 9.81 (1H, s, NH), 8.91 (1H, m,
pyH-6), 8.48 (1H, d, J 2.5 Hz, N,O-pyH-6), 8.34 (1H, dd, J 8.5, 2.5 Hz, N,O-pyH-4), 8.07
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87 (1H, dt, J 8.5, 6.5 Hz, 1H of C¢H3F,), 7.35 (1H, d, J 8.0
Hz, pyH-3), 7.10-6.85 (3H, m, N,O-pyH-3, 2H of C¢HsF>), 4.65 (1H, m, 1 H of BzpipH-2, H-
6), 3.78-3.73 (1H, m, 1H of BzpipH-2, H-6), 3.40 (1H, m, BzpipH-4), 3.23-3.07 (2H, m, 2H
of BzpipH-2, H-6), 2.08 (1H, m, 1H of BzpipH-3, H-5), 1.90-1.74 (3H, m, 3H of BzpipH-3,
H-5); "F nmr (CDCls) & -101.3, -106.5, -118.6; m/z: 561 [M+H]".

sh3hE 349 2 3509 43

I-tert-FESAIZI2HY-3-FF 2 2~4-oln| =9 F g o] AEH

Z Iy Ft2EAA (2.15 g, W 66% =%, 3.86 mmol, 1.0 eq) % 1-tert-FE-3-Z
Zle (0.84 g, 3.86 mmol, 1.0 eq)® Ed&o] tHEZEolu]= (40 mL)o] o]o] Eg]o]€o}lyl (1.31 mL, 9.64
mmol, 2.5 eq)< H7}3tt. HATU (1.47 g, 3.86 mmol, 1.0 eq)9] H7} Fof, ¥FEES 4417t & A0 A
WHSFI, 1 3o EtOAc (300 mL)¥ E-NaHCO; (1:1, 300 mL) Afold Eujslgitt. S715-2 A4 (250 nl),
5 (300 mL) 2 G4 (250 nb)E F7ME AFsla, 2 3o AxAZ] (NaS0,), 7 skell H=A17th. MPLC

(0—10% MeOH-CH,Cl,) 2 AZHE B4 (1.41 g, 64%)S A oAz A 553590

Tl

@

Boc

'H nmr (CDCl:) 6 8.90 (1H, m, pyH-6), 8.11 (1H, dt, J 8.0, 2.0 Hz, pyH-4),
7.93 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 7.56 (1H, d, J 6.0 Hz, NH), 7.50 (1H, dd, J 8.0, 2.0
Hz, pyH-3), 6.95 (2H, d, J 9.0 Hz, 2H of CeHsOCH3), 4.65 (1H, m, 1H of BzpipH-2, H-6),
4.47 (0.5H, m, 0.5H of pipH-3), 4.31 (2.5H, m, 0.5H of pipH-3, pipH-4, 1H of pipH-2), 4.00
(1H, m, 1H of BzpipH-2, H-6), 3.87 (3H, s, OCH3), 3.84 (1H, m, 1H of pipH-6), 3.53 (1H, m,
BzpipH-4), 3.23 (1H, m, 1H of pipH-6), 3.11 (1H, m, 1H of BzpipH-2, H-6), 2.90 (2H, m, 1H
of pipH-2, 1H of BzpipH-2, H-6), 2.08-1.92 (2H, m, 2H of pipH-5, BzpipH-3, H-5), 1.91-
1.80 (4H, m, 4H of pipH-5, BzpipH-3, H-5), 1.47 (9H, s, C(CHz)3); "°F nmr (CDCl3) & -189.3
(d, J 47.5 Hz); m/z: 569 [M+H]".

tert-FESA7IERY 7)o @H I

o [}
O N N 7 . 3 O N N 7 H F
~ N~ N~
~ 2Hc!
o o) N o) o) NH

“Boc

2B S 4.0M £ 2.5 mL, 9.93 mmol, 4.0 eq)E FH7ISIATH. WSES 6/\]L1— %01- 2 oA wHrE
Fr=ol vhg #gel AA FAEATH. Et,0 (100 mL)E FH7bste] =& &

2 g, AR LAE Tt AxAA SFeRIHYd HilerIRgol=E AF A
AZA F538ka (1.32 g, AFA), ol& F7F] AA glo] AR&st3int

B2 3o

'H nmr (Ds-DMSO) & 8.96 (2H,
m, CONH, pyH-6), 8.30 (1H, dt, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of
CsH4OCH3), 7.62 (1H, dd, J 8.0 Hz, pyH-3), 6.99 (2H, d, J 9.5 Hz, 2H of C¢H4OCH3), 4.93,
4.75 (1H, 2m, pipH-3), 4.46 (1H, m, 1H of BzpipH-2, H-6), 4.32 (1H, m, pipH-4), 3.78 (3H,
s, OCHj3), 3.69 (1H, m, BzpipH-4), 3.57-3.50 (2H, m, 1H of pipH-2, 1H of BzpipH-2, H-6),
3.28-3.10 (3H, m, 1H of pipH-2, 1H of pipH-6, 1H of BzpipH-2, H-6), 3.08-2.94 (2H, m, 1H
of pipH-6, 1H of BzpipH-2, H-6), 2.02 (1H, m, 1H of pipH-5), 1.82 (2H, m, 1H of pipH-5,
1H of BzpipH-3, H-5), 1.63 (1H, m, 1H of BzpipH-3, H-5), 1.55-1.47 (2H, m, 2H of BzpipH-
3, H-5); 'F nmr (Ds-DMSO) 5 -188.6 (d, J 50.0 Hz); m/z: 469 [M+H]'.
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[1114]

[1115]

[1116]

[1117]

[1118]

[1119]

[1120]

SSS0ol 10-1764952

3}HE 349
(o]
X N . N CN
o 2HCI O UH o o U\/@
e 2 (5.0 ml) & ZFL2998d Y =2 F2eo]l= (0.250 g, 0.462 mmol, 1.0 eq)e] dEA T
olAZ 2ol (0.28 mL, 1.617 mmol, 3.5 eq)S #7138} —ruéfﬂ' LS HAFHTE, 4-Aof=dld BE
vlo]= (0.100 g, 0.508 mmol, 1.1 eq)E X7Istal, WHEES 5AIZF H<F AoA wwksta, 2 Fof NalCO;

(40 mL)ell FAh.  F7152 CHLly (3 x 40 mL)= FF8kar, §otar, AEA7]a (NaS0), # skl §FHA]
Zth. MPLC (3—5% MeOH-CH,Cl,) & Alop=ild )2 dl (0.162 g, 60%)S WA LEAZA 53130

IR (W) 3313, 2953, 1662, 1622,
1599, 1544, 1448, 1259, 1170, 1027, 971, 912, 848, 731 cm’'; "H nmr (CDCl5) & 8.88 (1H, d,
J 2.0 Hz, pyH-6), 8.07 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of
C¢H4OCHS3), 7.60 (2H, d, J 8.0 Hz, 2H of CH,CN), 7.48 (1H, d, J 8.0 Hz, pyH-3), 7.43 (2H,
d, J 8.0 Hz, 2H of C¢H,CN), 7.33 (1H, m, NH), 6.96 (2H, d, J 9.0 Hz, 2H of CéH,OCH3),
470 (1H, m, 1H of BzpipH-2, H-6), 4.70, 4.53 (1H, m, pipH-3), 4.15 (1H, m, pipH-4), 3.88
(3H, s, OCHa), 3.82 (1H, m, IH of BzpipH-2, H-6), 3.63 (2H, s, CH,CcH,CN), 3.54 (1H, m,
BzpipH-4), 3.28-3.09 (3H, m, 2H of BzpipH-2, H-6, 1H of pipH-6), 2.80 (1H, m, 1H of
pipH-2), 2.30-2.17 (3H, m, 1H of pipH-6, 1H of pipH-5, 1H of pipH-2), 2.03 (1H, m, 1H of
BzpipH-3, H-5), 1.93-1.82 (3H, m, 3H of BzpipH-3, H-5), 1.67 (1H, m, 1H of pipH-5); *C
nmr (CDCl) 8 199.9, 167.2, 165.3, 163.7, 155.8, 147.5, 143.8, 136.1, 132.2, 130.8, 130.6,
129.2,128.5,122.6, 118.8, 114.0, 111.1, 89.5 (90.7, 88.4, d, J 178.5 Hz), 61.7, 56.5 (56.7,
56.3,125.0 Hz), 55.5, 52.3 (52.4, 52.1, 1 17.5 Hz), 51.7, 46.7, 42.6, 41.9, 29.9 (29.9, 29.8
6.5 Hz), 28.6 (28.8, 28.4, J 28.0 Hz); "°F nmr (CDCls) & -188.5 (d, =55 Hz); m/z: 584
[M+H]' (22 [M+H]', 584.2711, C3:HzFNsO; 27 [M+H]' 584.2668).

3}3HE 350
(o] o]
-9 N N F -0 N~ F
\Q(O 2HCl O U\IH \©\'0(© [e] \O‘lv@
gZzzde (2.0nl) F 25299 8d gsl=2FZee]= (0.100 g, 0.185 mmol, 1.0 eq)] FEFNo] ¢

=z 1

Axzgogolwl (0.112 mL, 0.647 mmol, 3.5 eq)S H7}ste], T3 A4S AP, EZFL

EXuld B&uto]= (0.035 mL, 0.218 mmol, 1.2 eq)E FH7}sti, ¥vhSE-S 4A17F S ALoA wykslar,

o] NaHCO; (50 mL)ell Hth. §7]15%3 CHCl, (3 x 45 mL)2 F&38t3, ata, 7AXA7]2 (Na.S0,), 7+
0

sloll H=A1Z7t.  MPLC (0—10% MeOH-CHClo) 2 EgZF o 2v|=Ald#H g (0.

Salth;

2
r
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SS50dl 10-1764952

IR (=) 3314, 3074,
2953, 1665, 1623, 1600, 1509, 1449, 1260, 1221, 1169, 1028, 971, 732 cm™'; 'H nmr (CDCly)
5 8.88 (1H, d, J 2.0 Hz, pyH-6), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H
of C¢H4OCH3), 7.48 (1H, d, J 8.5 H, pyH-3), 7.33 (2H, d, J 8.5 Hz, 2H of CsH4OCF3), 7.15
(2H, d, J 8.0 Hz, 2H of CsH4OCF3), 6.95 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 4.69 (1H, m,
1H of BzpipH-2, H-6), 4.69, 4.52 (1H, m, pipH-3), 4.15 (1H, m, pipH-4), 3.87 (3H, s, OCH3),
3.82 (1H, m, 1H of BzpipH-2, H-6), 3.58-3.50 (3H, m, CH,CsH4OCF3, BzpipH-4), 3.28-3.08
(3H, m, 2H of BzpipH-2, H-6, 1H of pipH-2 or H-6), 2.82 (1H, m, 1H of pipH-2 or H-6),
2.26-2.14 (3H, m, 1H of pipH-5, 2H of pipH-2, H-6), 2.01 (1H, m, 1H of BzpipH-3, H-5),
1.94-1.80 (3H, m, 3H of BzpipH-3, H-5), 1.66 (1H, m, 1H of pipH-5); '*C nmr (CDCl3) &
200.0, 167.2, 165.3, 163.7, 155.8, 148.4, 147.4, 136.7, 136.1, 130.8, 130.0, 128.5, 122.7,
120.9, 114.0, 89.7 (90.9, 88.6 J 178.5 Hz), 61.4, 56.3 (56.5, 56.2 ] 25.4 Hz), 55.5, 52.4 (52.5,
52.3118.2 Hz), 51.6, 46.7, 42.6, 41.9, 29.9 (30.0,29.9 J 6.6 Hz), 28.6 (28.8,28.4J 17.7 Hz);
F nmr (CDCly) 8 -57.9, -188.4; m/z: 644 [M+H] (2% [M+H]', 643.2534, C33H34F4N4Os

Q7 [M+H]" 643.2538).
[1121]

[1122] 31eHE 349: N-((EAN2)-1-(4-A o}l d)-3-ZF 9 2 7]
dyzeolu =,

>

2] 9-4-21)-6-(4- (4 B A 200 9] s €] 17k =

'H nmr (CDCL;) 6 8.88 (1H, d, J 2.0
Hz, pyH-4), 8.07 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.94 (2H, d, 1 9.0 Hz, 2H of C¢H4OCHa),
7.60 (2H, d, J 8.0 Hz, 2H of C¢H,CN), 7.48 (1H, d, T 8.0 Hz, pyH-3), 7.43 (2H, d, ] 8.0 Hz,
2H of CgH,CN), 7.33 (1H, m, NH), 6.96 (2H, d, J 9.0 Hz, 2H of CsH,OCH3), 4.70 (1H, m,
1H of BzpipH-2, H-6), 4.70, 4.53 (1H, m, pipH-3), 4.15 (1H, m, pipH-4), 3.88 (3H, s, OCH3),
3.82 (1H, m, 1H of BzpipH-2, H-6), 3.63 (2H, s, CHyCsH,CN), 3.54 (1H, m, BzpipH-4),
3.28-3.09 (3H, m, 2H of BzpipH-2, H-6, 1H of pipH-6), 2.80 (1H, m, 1H of pipH-2), 2.30-
2.17 (3H, m, 1H of pipH-6, 1H of pipH-5, 1H of pipH-2), 2.03 (1H, m, 1H of BzpipH-3, H-
5), 1.93-1.82 (3H, m, 3H of BzpipH-3, H-5), 1.67 (1H, m, 1H of pipH-5); “’F nmr (CDCl3) &
[1123] -188.5; m/z: 584 [M+H]".
[1124] SEE 3500 N-((EdR)-3-FFLL2-1-U-(E|EF L2 EA)HIA) &

A d-1-7t 2R )Y IRl opn| =

h=)
=

2] 9-4-21)-6-(4-(4- v Z A {1 2:21) 5]

"H nmr (CDCl3) & 8.88
(1H, d, J 2.0 Hz, pyH-6), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of
C¢H4OCH3), 7.48 (1H, d, J 8.5 H, pyH-3), 7.33 (2H, d, J 8.5 Hz, 2H of C¢H4OCF?3), 7.15 (2H,
d,J 8.0 Hz, 2H of C¢H4OCF3), 6.95 (2H, d, J 9.0 Hz, 2H of CsH4OCH3), 4.69 (1H, m, 1H of
BzpipH-2, H-6), 4.69, 4.52 (1H, m, pipH-3), 4.15 (1H, m, pipH-4), 3.87 (3H, s, OCH3), 3.82
(1H, m, 1H of BzpipH-2, H-6), 3.58-3.50 (3H, m, CH,C¢H4OCF3, BzpipH-4), 3.28-3.08 (3H,
m, 2H of BzpipH-2, H-6, 1H of pipH-2 or H-6), 2.82 (1H, m, 1H of pipH-2 or H-6), 2.26-
2.14 (3H, m, 1H of pipH-5, 2H of pipH-2, H-6), 2.01 (1H, m, 1H of BzpipH-3, H-5), 1.94-
1.80 (3H, m, 3H of BzpipH-3, H-5), 1.66 (1H, m, 1H of pipH-5); "°F nmr (CDCls) & -57.9, -

[1125] 188.4; m/z: 644 [M+H]".]

[1126] 5}3& 3510 N-(1-(4-Alo}wlA) ] o 2] H-4-Y ) -6-(4-(4-A] o} .= 8| 5 A) ) 1) ¥ 2] d-1- ) 9] 2] T} 2] -3-F} 2 & ~ o} 1]

L

'H nmr (CDCl;) 8 8.01 (1H, d, J
9.0 Hz, pzH-4 or H-5), 7.86 (1H, d, J 8.5 Hz, NH), 7.62 (2H, d, J 8.0 Hz, 2H of OCsH,CN),
7.61 (2H, d, J 9.0 Hz, 2H of CH,CqH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of CH,CeH,CN), 7.02
(1H, d, J 10.0 Hz, pzH-4 or H-5), 6.97 (2H, d, J 9.0 Hz, 2H of OC¢H,CN), 4.72 (1H, m,
PhOpipH-4), 3.98 (3H, m, 2H of PhOpipH-2, H-6, pipH-4), 3.86-3.78 (2H, m, 2H of
PhOpipH-2, H-6), 3.55 (2H, s, CH,CsH4CN), 2.80 (2H, m, 2H of pipH-2, H-6), 2.22 (dd, J
11.0, 9.0 Hz, 2H of pipH-2, H-6), 2.13-1.93 (6H, m, PhOpipH-3, H-5, 2H of pipH-3, H-5),

[1127] 1.61 (1H, m, pipH-5); m/z: 522 [M+H]".
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[1128) SgE 352: N-((EW2)-3-E% 0 2-1-(4-(3) F 2 9-1-2) 0 2) 7)ol 2] ¥l-4-2)-6-(4-(4-o HA Wl 2.2 3 ] ]
R AR LA

'H nmr (CDCL) & 8.89 (1H,
m, pyH-6), 8.09 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 8.5 Hz, 2H of CsH,OCH;),
7.52 (1H, d,J 8.0 Hz, pyH-3), 7.13 (2H, d, J 9.0 Hz, 2H of CsH4N), 7.03 (1H, d, J 8.0 Hz,
NH), 6.95 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 6.51 (2H, d, J 9.0 Hz, 2H of CcH4N), 4.68
(1H, m, 1H of BzpipH-2, H-6), 4.65, 4.48 (1H, m, pipH-3), 4.13 (1H, m, pipH-4), 3.87 (4H,
m, OCH3, 1H of BzpipH-2, H-6), 3.54-3.47 (3H, m, NCH,CsH4N, BzpipH-4), 3.26 (6H, m,
4H of pyrrolidine, 1H of BzpipH-2, H-6, 1H of pipH-6), 3.11 (1H, m, 1H of BzpipH-2, H-6),
2.84 (1H, d, J 11.5 Hz, 1H of pipH-2), 2.19-2.12 (3H, m, 1H of pipH-2, H-5, H-6), 2.08-1.97
(5H, m, 4H of pyrrolodine, 1H of BzpipH-3, H-5), 2.94-1.80 (3H, m, 3H of BzpipH-3, H-5),
[1129] 1.61 (1H, 1H of pipH-5); "°F nmr (CDCls) & -188.4; m/z: 528 [M+H]".
[1130] shghe 353 N-((ER2)-3-FF e 2-1-(4-o]| AT 2 LA

ZhER d)yadopr =,

h=)
=

A)v

2] -4-<)-6-(4-(4-v S Al =) 9] A 2 D -1-

"H nmr (CDCl3) & 8.88 (1H, m,
pyH-6), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 7.50
(1H, d, J 8.0 Hz, pyH-3), 7.18 (2H, d, J 8.5 Hz, 2H of C¢H4O0iPr), 7.15 (1H, m, NH), 6.95
(2H, d,J 9.0 Hz, 2H of CcH4OCHs), 6.83 (2H, d, J 8.5 Hz, 2H of C¢H4OiPr), 4.67 (1H, m, 1H
of BzpipH-2, H-6), 4.67, 4.50 (1H, m, pipH-3), 4.52 (1H, m, OCH(CHs),), 4.03 (1H, m,
pipH-4), 3.87 (3H, s, OCHs), 3.83 (1H, m, 1H of BzpipH-2, H-6), 3.54, 3.47 (2H, d AB
system, J 13.0 Hz, CH,C¢H40), 3.52 (1H, m, BzpipH-4), 3.22 (2H, m, 1H of BzpipH-2, H-6,
1H of pipH-6), 3.11 (1H, m, 1H of BzpipH-2, H-6), 2.83 (1H, d, J 11.0 Hz, 1H of pipH-2),
2.21-2.10 (3H, 1H of pipH-2, H-5, H-6), 2.02 (1H, m, 1H of BzpipH-3, H-5), 1.93-1.76 (3H,
m, 3H of BzpipH-3, H-5), 1.63 (1H, m, 1H of pipH-5); YF nmr (CDCls) 8 -188.4; m/z: 617

[1131] [M-+HT".

[1132] shehE 3541 N-((ER2)-1-(4-AJope-3-5F 0 2l d)-3-2F 2 29
H-1-7tE2 R E) Yot =,

>

2] §1-4-2

i

)=6-(4-(4-v EA A =) 7] | 2]

"H nmr (CDCl;) 5 8.88 (1H, m,
pyH-6), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, T 8.5 Hz, 2H of C(H4OCH3), 7.57
(1H, dd, J 7.5, 6.5 Hz, 1H of C¢H3FCN), 7.49 (1H, d, J 8.0 Hz, pyH-3), 7.30 (1H, d, J 7.0 Hz,
NH), 7.23 (2H, m, 2H of C¢H;FCN), 6.96 (2H, d, J 9.0 Hz, 2H of C¢H;OCHz), 4.71 (1H, m,
1H of BzpipH-2, H-6), 4.71, 4.54 (1H, m, pipH-3), 4.17 (1H, m, pipH-4), 3.88 (3H, s, OCH23),
3.83 (1H, m, 1H of BzpipH-2, H-6), 3.63 (2H, s, CH,CsH3FCN), 3.54 (1H, m, BzpipH-4),
3.28-3.09 (3H, 2H of BzpipH-2, H-6, 1H of pipH-2, H-6), 2.80 (1H, m, 1H of pipH-2, H-6),
2.33-2.17 (3H, m, pipH-2, H-3, H-6), 2.03 (1H, m, 1H of BzpipH-3, H-5), 1.93-1.81 (3H, m,
3H of BzpipH-3, H-5), 1.68 (1H, m, pipH-5); "°F nmr (CDCls) & -106.6, -188.5; m/z: 602
[1133] [M+H] (4% [M+H]', 602.2589, C33H3:F,NsOs 27X [M+H]  602.2813).
[1134] SHeHE 3550 6-(4-(4-Alolws 5 AD) A F 2 d-1-7} 2 R ) -N-(1-(FAFE-4-d v d) 9 H g d-4-d ) Y FZ™om| =,

'H nmr (CDClz) 8 8.91 (1H, m, pyH-6), 8.15 (1H, dd,
J8.0,2.0 Hz, pyH-4), 7.86 (1H, d, J 1.0 Hz, 1H of oxazole), 7.61-7.26 (3H, m, 2H of
Ce¢H4CN, 1H of oxazole), 6.96 (2H, d, J 9.0 Hz, 2H of C¢H4CN), 6.18 (1H, d, J 7.5 Hz, NH),
4.70 (1H, m, PhOpipH-4), 4.02 (1H, m, pipH-4), 3.91 (2H, m, 2H of PhOpipH-2, H-6), 3.72
(1H, m, 1H of PhOpipH-2, H-6), 3.53 (2H, s, CHyoxazole), 3.50 (1H, m, 1H of PhOpipH-2,
H-6), 2.96 (2H, m, 2H of pipH-2, H-6), 2.26 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6),
2.07-1.99 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.88 (1H, m, 1H of PhOpipH-

3, H-5), 1.63 (2H, m, 2H of pipH-3, H-5); m/z: 516 [M+H] .
[1135] ) (2H, m, 2H of pip ); m/z: 516 [M+H]
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[1136]

[1137]
[1138]

[1139]
[1140]

[1141]

[1142]

[1143]
[1144]

SS50ol 10-1764952

ShehE 3561 6-(4-(4-Alob=d = AD) A g d-1-7k=2 B d)-N-(1-(El o} Z-2-d v &) g | 2] d -4~ ) Y e opm| =,

'H nmr (CDCL) 8 8.91 (1H, m, pyH-6), 8.12 (1H, dd,
J8.5,2.0 Hz, pyH-4), 7.71 (1H, dd, J 6.5, 2.0 Hz, 1H of thiophene), 7.58 (3H, m, pyH-3, 2H
of CcH4CN), 7.27 (1H, dd, J 6.5, 3.5 Hz, 1H of thiophene), 6.96 (2H, d, J 9.0 Hz, 2H of
C¢H4CN), 6.56 (1H, d, J 7.5 Hz, NH), 4.70 (1H, m, PhOpipH-4), 4.05-3.91 (3H, m, pipH-4,
2H of PhOpipH-2, H-6), 3.89 (2H, s, CHthiophene), 3.69 (1H, m, 1H of PhOpipH-2, H-6),
3.52 (1H, m, 1H of PhOpipH-2, H-6), 2.97 (2H, m, 2H of pipH-2, H-6), 2.37 (2H, 1, J 11.5
Hz, 2H of pipH-2, H-6), 2.04 (5SH, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.87 (1H,
m, 1H of PhOpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5); m/z: 531 [M+H]".

skt 3570 N-(1-(4-Alopr=rlld) ) ol 2 T -4-9 ) -5-(4-(4- (T | 2 7k 20t ) o] 25 A]) 9 # 2] d-1-7h 2 B d ) 9] 2

Zloj =

'"H nmr (CDCl3) 3 8.60
(1H, m, pyH-6), 8.24 (1H, d, J 8.0 Hz, pyH-3), 7.92 (1H, d, J 8.0 Hz, NH), 7.89 (1H, dd, J
8.0, 2.0 Hz, pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of 2H of C¢H4CN), 7.47 (2H, d, J 8.5 Hz, 2H
of C¢H4CN), 7.40 (2H, d, J 9.0 Hz, 2H of CcH4CON(CH3),), 6.91 (2H, d, J 9.0 Hz, 2H of
C¢H4CON(CH3),), 4.66 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.90 (2H, m, 2H of
PhOpipH-2, H-6), 3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.57 (2H, s, CH,CsH4CN), 3.38
(1H, m, 1H of PhOpipH-2, H-6), 3.05 (6H, s, N(CH3),), 2.82 (2H, m, 2H of pipH-2, H-6),
2.24 (2H, dd, J 10.5, 10.0 Hz, 2H of pipH-2, H-6), 2.20 (4H, m, 2H of pipH-3, H-5, 2H of
PhOpipH-3, H-5), 1.87 (2H, m, 2H of PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5);
m/z: 595 [M+H]".

sk 358 5-(4-(4-opAlE sl AD) v Al g d-1-7F 2 0 d)-N-(1-(4-Al o=l )

'H nmr (CDCl3) 8 8.61 (1H, d, J 2.0 Hz, pyH-6),
8.25 (1H, d, J 8.5 Hz, pyH-3), 7.94 (2H, d, J 9.5 Hz, 2H of CsH4COCHz), 7.90 (1H, m, NH),
7.89 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.61 (2H, d, J 8.5 Hz, 2H of C¢H4sCN), 7.45 (2H, d, J 8.0
Hz, 2H of CgH,CN), 6.95 (2H, d, J 8.5 Hz, 2H of CH4COCH3), 4.73 (1H, m, PhOpipH-4),
4.01 (1H, m, pipH-4), 4.00-76 (2H, m, 2H of PhOpipH-2, H-6), 3.63 (1H, m, 1H of
PhOpipH-2, H-6), 3.57 (2H, s, CH,CsH4CN), 3.40 (1H, m, 1H of PhOpipH-2, H-6), 2.82
(2H, m, 2H of pipH-2, H-6), 2.55 (3H, s, COCH3), 2.23 (2H, dd, J 11.0, 10.0 Hz, 2H of pipH-
2, H-6), 2.04-1.91 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3,
H-5); m/z: 566 [M+H]'.

5] 2] Hl-4-9) 3] el op =

S 359 5-(4-(4-ohA D354 3 A 2] - 1-7h2 1) N-(6-(4-F 72, 25 354 3] 2] 1l-3-91) 3] F e o}v] =,

'H nmr (CDCls) § 9.89 (1H, s, NH), 8.68 (1H, d, J
2.0 Hz, pyH-6), 8.41 (1H, 2.5 Hz, N,O-pyH-6), 8.34 (2H, m, pyH-3, N,O-pyH-4), 7.96 (1H,
dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of C¢H4COCHj3), 7.09 (4H, m, CsH4F),
6.95 (3H, m, 2H of CsH4COCH3, N,O-pyH-3), 4.75 (1H, m, PhOpipH-4), 3.98 (1H, m, 1H of
PhOpipH-2, H-6), 3.87 (1H, m, 1H of PhOpipH-2, H-6), 3.68 (1H, m, 1H of PhOpipH-2, H-
6), 3.42 (1H, m, 1H of PhOpipH-2, H-6), 2.56 (3H, s, COCH3), 2.04-1.93 (4H, m, PhOpipH-
3, H-5); m/z: 555 [M+H]".

§]_1—

2
Flopr] =,

- 187 -

23600 5-(4-(4- (T oAb ek o) o 5 4)) 3 2] W17 )N (6 (4- B2 290354 ) 5 2] §1-3-2) )



[1145]

[1146]

[1147]
[1148]

[1149]
[1150]

[1151]
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'H nmr (CDCL:) & 8.90 (1H, s, NH), 8.69
(1H, m, pyH-6), 8.41 (1H, d, J 3.0 Hz, N,O-pyH-6), 8.35 (2H, m, pyH-3, N,O-pyH-4), 7.96
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.40 (2H, d, J 9.0 Hz, 2H of C¢H,CON(CH3),), 7.10 (4H, m,
CeHLF), 6.97 (1H, d, J 9.0 Hz, N,0-pyH-3), 6.92 (2H, d, J 9.0 Hz, 2H of CsH,CON(CHs),),
4.68 (1H, m, PhOpipH-4), 3.95 (1H, m, 2H of PhOpipH-2, H-6), 3.89 (1H, m, 2H of
PhOpipH-2, H-6), 3.66 (1H, m, 2H of PhOpipH-2, H-6), 3.41 (1H, m, 2H of PhOpipH-2, H-
6), 3.06 (6H, s, N(CH3),), 2.02 (2H, m, 2H of PhOpipH-3, H-5), 1.91 (2H, m, 2H of
PhOpipH-3, H-5; "°F nmr (CDCLy) & -118.5; m/z: 584 [M+H]".

ShehE 3610 N-(1-(4-Aloheld) g d-4-2)-6-(4-(4-(Eg EF 2 g) d =) A d 2 d-1-¢) 9] 2] o2l -3-

1
=
FtEE ol =

'"H nmr (CDCly) 3 8.00
(1H, d, T 9.5 Hz, pyH-4 or H-5), 7.87 (1H, d, J 8.0 Hz, NH), 7.61 (2H, d, J 8.5 Hz, 2H of
CsH4CN), 7.56 (2H, d, J 9.0 Hz, 2H of CqH4CF3), 7.45 (2H, d, J 8.5 Hz, 2H of CsHy,CN), 7.01
(2H, d, J 8.5 Hz, pyH-4 or H-5), 7.00 (2H, d, T 9.0 Hz, 2H of C¢H4CF3), 4.71 (1H, m,
PhOpipH-4), 4.03-3.94 (3H, m, pipH-4, 2H of PhOpipH-2, H-6), 3.86-3.78 (2H, m, 2H of
PhOpipH-2, H-6), 3.55 (2H, s, CH,C¢H,CN), 2.79 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, dd,
111.0, 10.0 Hz, 2H of pipH-2, H-6), 2.12-1.93 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5),
1.64 (2H, m, 2H of pipH-3, H-5); “°F nmr (CDCl3) 8 -61.6; m/z: 565 [M+H] (A& [M+H]',
565.2567, CsoH31FsNgO; & 73] [M+HH]™ 565.2533).

el 9-1-91) 9] 2] th1-3-7}h 2 5 2o} ]

=

shehe 3620 N-(1-(4-Aloh=il ) 3 o 2] ©l-4-91)-6-(4-(4-| SA Hl =) ]

'"H nmr (CDCls) 8 7.99 (1H, d, T
9.5 Hz, pyH-4 or H-5), 7.96 (2H, d, J 9.0 Hz, 2H of CéH,OCHa), 7.87 (1H, d, T 8.5 Hz, NH),
7.61 (2H, d, T 8.0 Hz, 2H of CeH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.00 (1H, m,
pyH-4 or H-5), 6.97 (2H, d, ] 9.0 Hz, 2H of CeHsOCH3), 4.52 (2H, m, 2H of BzpipH-2, H-6),
4.01 (1H, m, pipH-4), 3.89 (3H, s, OCHs), 3.58 (1H, m, BzpipH-4), 3.55 (2H, s,
CH,CeH4CN), 3.28 (2H, m, 2H of BzpipH-2, H-6), 2.79 (2H, m, 2H of pipH-2, H-6), 2.23
(2H, dd, T 11.0, 9.0 Hz, 2H of pipH-2, H-6), 2.03-1.87 (6H, m, 2H of pipH-3, H-5, BzpipH-3,
H-5)1.63 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCL) 8 -61.6, -114.9; m/z: 539 [M+H]
(8=A[M+H]', 539.2782, C31HNsO3 &7 [M+H]" 539.2765).

shghe 3631 N-(1-(4-Alop=illd) ¥ 3| 2l d-4-9)-6-(4-(4-H E=d A g g d-1-7t2 R d) Y st opr] =

"H nmr (CDCls) 6 8.90 (1H, m, pyH-6),
8.20 (2H, d, J 9.0 Hz, 2H of CsH4NO,), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.62 (1H, d, J 8.0
Hz, pyH-3), 7.60 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.44 (2H, d, J 8.0 Hz, 2H of CsH4CN),
6.97 (2H, d,J 9.5 Hz, 2H of CsH4NO»), 6.44 (1H, d, J 8.0 Hz, NH), 4.75 (1H, heptet, J 3.0
Hz, PhOpipH-3), 4.00 (1H, m, pipH-4), 3.92 (2H, m, 2H of PhOpipH-2, H-6), 3.72 (1H, m,
1H of PhOpipH-2, H-6), 3.56 (2H, s, CH2CsH4CN), 3.51 (1H, m, 1H of PhOpipH-2, H-6),
2.83 (2H, m, 2H of pipH-2, H-6), 2.20 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.12-2.00 (5H,
m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.90 (1H, m, 1H of PhOpipH-3, H-5), 1.61
(2H, m, 2H of pipH-3, H-5); m/z: 569 [M+H]".
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[1152]

[1153]
[1154]

[1155]

[1156]

[1157]

[1158]

[1159]
[1160]

SS50dl 10-1764952

SFFE 3641 6-(4-(4-opv| e A]) 9] ¥ g H-1-7k2 B d)-N-(1-(4-Alofe il &) 9] 9 g | -4-Ld ) Y AL o v] =,

'H nmr (CD-0D) & 8.90 (1H, m, pyH-6), 8.33
(1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.80 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.70 (2H, d, J 9.0 Hz,
2H of C¢H4CN), 7.67 (1H, d, J 9.0 Hz, pyH-3), 6.84 (4H, s, C¢H4NH>), 4.53 (1H, m,
PhOpipH-4), 4.15 (2H, s, CH,C¢H4NH>), 4.10 (1H, m, 1H of PhOpipH-2, H-6), 3.97 (1H, m,
1H of PhOpipH-2, H-6), 3.77 (1H, m, 1H of PhOpipH-2, H-6), 3.63 (1H, m, 1H of PhOpipH-
2, H-6), 3.37 (2H, m, 2H of pipH-2, H-6), 2.86 (2H, dd, J 11.5, 12.0 Hz, 2H of pipH-2, H-6),
2.13 (2H, m, 2H of PhOpipH-3, H-5 or pipH-3, H-5), 2.04-1.73 (6H, m, 2H or 4H of pipH-3,
H-5, 2H or 4H of PhOpipH-3, H-5); m/z: 539 [M+H]'.

ShehE 3650 N-(1-(4-Alobeld) g o 2 d-4-d)-5-(4-(4- (I 2 d-1-) Wl x= ) 9 #| 2| d-1-7t 2 B d ) 9 F- o}

1=

d

"H nmr (CDCL) & 8.60 (1H, m, pyH-6), 8.23
(1H, d, J 8.0 Hz, pyH-3), 7.94 (1H, d, J 8.5 Hz, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.86 (2H, d, J 9.0 Hz, 2H of C¢H4N), 7.61 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J
8.0 Hz, CsH4CN), 6.53 (2H, d, J 9.0 Hz, 2H of CsHuN), 4.66 (1H, m, 1H of BzpipH-2, H-6),
4.01 (1H, m, pipH-4), 3.73 (1H, m, 1H of BzpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.51
(1H, m, BzpipH-4), 3.37 (4H, m, 4H of pyrrolidine), 3.21-3.13 (2H, m, 2H of BzpipH-2, H-
6), 2.80 (2H, m, 2H of pipH-2, H-6), 2.23 (2H, dd, J 11.5, 9.5 Hz, pipH-2, H-6), 2.06-2.00
(7H, m, 4H of pyrrolidine, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.91-1.80 (3H, m, 3H
of BzpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 605 [M+HT".

532 366: 6-(4-(4-olA|Eolm EH A I gl d-1-7t2 1 d)-N-(1-(4-A] o} - ¥l A ) 1) | 2] -4

e
T
K
(o

o}n|

L

'H nmr (CDCls) 8 8.91 (1H, m, pyH-6), 8.14 (1H,
dd, J 8.0, 2.5 Hz, pyH-4), 7.63 (1H, m, pyH-3), 7.60 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.46
(2H, d, J 8.0 Hz, 2H of CcH4CN), 7.39 (2H, d, J 9.0 Hz, 2H of CcHsNHACc), 7.15 (1H, s,
NHACc), 6.88 (2H, d, J 9.0 Hz, 2H of CsHsNHAC), 6.31 (1H, d, J 8.5 Hz, NHCO), 4.56 (1H,
m, PhOpipH-4), 4.03 (1H, m, pipH-4), 3.89 (2H, m, 2H of PhOpipH-2, H-6), 3.70 (1H, m,
1H of PhOpipH-2, H-6), 3.58 (2H, s, CH,CsH4CN), 3.48-3.42 (1H, m, 1H of PhOpipH-2, H-
6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, dd, J 11.5, 9.0 Hz, 2H of pipH-2, H-6), 2.15
(3H, s, COCH3), 2.08-1.92 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.67 (2H, m, 2H of
pipH-3, H-5); m/z: 581 [M+H]".

shehe 3670 N-(1-(4-Alob=nlld) 9 7 2l -4-4)-6-(4-(4-(H D =Eotn| ) Fl 5 A A H 2 d-1-7h 2 B d ) Y 519

olm| =,

'"H nmr (CDCL) $ 8.91
(1H, m, pyH-6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.64 (1H, d, J 8.5 Hz, pyH-3), 7.60 (2H,
d, J 8.5 Hz, 2H of CcH4CN), 7.45 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.20 (2H, d, J 9.0 Hz, 2H
of CsH4sNHMSs), 6.90 (2H, d, J 9.0 Hz, CsH4NHMSs), 6.31 (1H, d, J 8.5 Hz, NHCO), 4.78 (1H,
m, PhOpipH-4), 4.03 (1H, m, pipH-4), 3.90 (2H, m, 2H of PhOpipH-2, H-6), 3.71 (1H, m,
1H of PhOpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.46 (1H, m, 1H of PhOpipH-2, H-6),
2.96 (3H, s, SO,CH3), 2.83 (2H, m, 2H of pipH-2, H-6), 2.21 (2H, t, J 11.5 Hz, 2H of pipH-2,
H-6), 2.06-1.94 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.85 (1H, m, 1H of
PhOpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3, H-5); m/z: 617 [M+H]".

SEHE 4120 6-(4-(3-obHl Eohu] =54 ) 5] o 2] Wl -1-7h2 0 ) N-(1-(4- 54 W2 ) 9] 3l 2] Rl-4-2) ) 1) el o}

L
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[1161]

[1162]

[1163]
[1164]

[1165]
[1166]

[1167]
[1168]
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"H nmr (CDCl3) & 8.89 (1H, d, J 2.0 Hz, pyH-
6), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.62 (1H, d, J 7.5 Hz, pyH-3), 7.35 (2H, m, NHAc,
C¢H4sNHACH-2), 7.22 (2H, d, J 9.0 Hz, 2H of CcH,OCH3), 7.19 (1H, t, J 8.0 Hz,
CsH4NHACH-5), 6.89 (1H, m, CsHiNHAcH-4 or H-6), 6.85 (2H, d, J 9.0 Hz, 2H of
CsH4OCHz), 6.66 (1H, dd, J 8.0, 1.5 Hz, CsHsNHAcH-4 or H-6), 6.29 (1H, d, J 8.0 Hz, NH),
4.60 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.89 (2H, m, 2H of PhOpipH-2, H-6), 3.80
(3H, s, OCH3), 3.69 (1H, m, 1H of PhOpipH-2, H-6), 3.48 (2H, s, CH,CH4OCH3), 3.41 (1H,
m, 1H of PhOpipH-2, H-6), 2.86 (2H, m, 2H of pipH-2, H-6), 2.15 (5H, m, NHCOCHs, 2H
of pipH-2, H-6), 2.03-1.92 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.84 (1H, m,
1H of PhOpipH-3, H-5), 1.59 (2H, m, 2H of pipH-3, H-5); m/z: 587 [M+H]".

SE 413 6-(4-(3-obAl Eohv] w3l 54 3] ¢ W-1-7h E 0 d)-N-(1-(4-E5 2. 20 2) 3 5 2] 1 -4-2) ]
H=

'H nmr (CDCL) & 8.89 (1H, m, pyH-6), 8.10 (1H,

dd, T 8.0, 2.0 Hz, pyH-4), 7.56 (1H, d, J 8.0 Hz, pyH-3), 7.54 (1H, br s, CsH;NHAcH-2), 7.36
(1H, s, NHAc), 7.29-7.25 (2H, m, 2H of C¢H,F), 7.18 (1H, t, J 8.5 Hz, CsH,NHACH-5), 6.99
(2H, t, J 8.5 Hz, 2H of C¢HF), 6.90 (1H, d, J 8.5 Hz, CeHLNHACH-4 or H-6), 6.65 (1H, dd, J
8.5, 2.0 Hz, CsHNHACH-4 or H-6), 6.58 (1H, d, J 7.5 Hz, NH), 4.59 (1H, m, PhOpipH-4),
4.00 (1H, m, pipH-4), 3.87 (2H, m, 2H of PhOpipH-2, H-6), 3.66 (1H, m, 1H of PhOpipH-2,
H-6), 3.47 (1H, s, CH,CsH4F), 3.43 (1H, m, 1H of PhOpipH-2, H-6), 2.85 (2H, m, 2H of
pipH-2, H-6), 2.14 (5H, m, NHCOCH;, 2H of pipH-2, H-6), 2.02-1.90 (5H, m, 2H of pipH-3,
H-5, 3H of PhOpipH-3, H-5), 1.83 (1H, m, 1H of PhOpipH-3, H-5), 1.61 (2H, m, 2H of
pipH-3, H-5); F nmr (CDCly) & -115.8; m/z: 574 [M+H] .

1N

e 4140 6-(4-(B-otA Eoln = H A H g H-1-7F 2R )-N-(6-(4-SF L 29 5 A ¥ g d-3-d ) Y]

H

2 b

ey

'H nmr (CDCl3) 8 9.85 (1H, s, NH), 8.93 (1H, d, J
1.5 Hz, pyH-6), 8.45 (1H, d, J 2.5 Hz, N,O-pyH-6), 8.30 (1H, dd, J 8.5, 2.5 Hz, N,O-pyH-4),
8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4)7.66 (1H, s, NHAc), 7.39 (1H, d, J 8.5 Hz, pyH-3), 7.34
(1H, br s, CéH,NHACH-2), 7.17 (1H, 1, ] 8.0 Hz, CéH;NHACH-5), 7.09-7.06 (4H, m, C¢H4F),
6.90 (2H, m, CsHyNHACH-4 or H-6, N,O-pyH-3), 6.64 (1H, d, J 8.0 Hz, CéH;NHAcH-4 or
H-6), 4.56 (1H, m, PhOpipH-4), 3.93-3.77 (2H, m, 2H of PhOpipH-2, H-6), 3.59 (1H, m, 1H
of PhOpipH-2, H-6), 3.33 (1H, m, 1H of PhOpipH-2, H-6), 2.13 (3H, s, NHCOCHa), 1.95-
1.89 (3H, m, 3H of PhOpipH-3, H-5), 1.82 (1H, m, 1H of PhOpipH-3, H-5); "°F nmr (CDCls)
5 -118.5; m/z: 570 [M+H] .

b

Ky

=

[

'H nmr (CDCLy) &
8.87 (1H, s, pyH-4 or pyH-6), 8.08 (1H, s, pyH-4 or pyH-6), 7.93 (2H, d, 9.0 Hz, 2H of
C¢H4OCH3), 7.60 (2H, d, J 8.5 Hz, 2H of CsHy,CN), 7.45 (2H, d, J 8.5 Hz, 2H of CéH,CN),
6.95 (2H, d, J 9.0 Hz, 2H of CsH,OCH3), 6.64 (1H, m, 1 x NH), 4.94 (1H, m, 1 x NH), 7.72
(1H, m, 1H of BzpipH-2, H-6), 4.05 (1H, m, pipH-4), 3.88 (3H, s, OCH3), 3.56 (2H, s,
CH,CsH4CN), 3.56-3.41 (3H, m, BzpipH-4, 1H of BzpipH-2, H-6), 3.13 (4H, m, 2H of
BzpipH-2, H-6, CH,CH,CH,NHCO), 2.83 (2H, m, 2H of pipH-2, H-6), 2.71 (2H, dd, J 7.0,
6.5 Hz, CH,CH,CH,NHCO), 2.20 (2H, dd, T 12.0, 9.5 Hz, 2H of pipH-2, H-6), 2.02 (4H, m,
2H of pipH-3, H-5, 2H of BzpipH-3, H-5), 1.89 (2H, m, CH,CH,CH,NHCO), 1.76 (2H, m,
2H of BzpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5), 1.46 (9H, s, C(CH3)s); *F nmr
(CDCl3) § -78.7; m/z: 656 [M+H] .

¥l o}

415:

-(1-(4-Alobreil ) 9] F 2l d-4-U)-5-(4-(4-(E EF L= d s x d) d 5 A) v d 2] d-1-7F 2 B ) 9] F - o}

e 416 tert-8 3-(5-(1-(4-Alobil ) 3] 5 2] W-4-h 2k .9))-2-(4-(4-w 5 A 1 2:2)) 9] 2] 91}

- 190 -



[1169]
[1170]

[1171]
[1172]

[1173]
[1174]

[1175]
[1176]
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2Rd)yd-3-d) T2 g7t=uteo] E.

'"H nmr (CDCL) &
8.87 (1H, s, pyH-4 or H-6), 8.08 (1H, s, pyH-4 or H-6), 7.93 (2H, d, J 9.0 Hz, 2H of
CeH4OCH3), 7.60 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.5 Hz, 2H of CcH4CN),
6.95 (2H, d, J 9.0 Hz, 2H of C¢H4OCHs3), 6.64 (1H, m, NH), 4.94 (1H, m, NHCOOC(CHx)3),
471 (1H, m, 1H of BzpipH-2, H-6), 4.04 (1H, m, pipH-4), 3.88 (3H, s, OCHx), 3.56 (2H, s,
CH,CsH4CN), 3.52-3.41 (2H, m, BzpipH-4, 1H of BzpipH-2, H-6), 3.17-3.08 (4H, m, 2H of
BzpipH-2, H-6, CH,CH,CH,NHCO), 2.83 (2H, m, 2H of pipH-2, H-6), 2.71 (2H, dd, J 7.0,
6.5 Hz, CH,CH,CH,NHCO), 2.20 (2H, dd, J 12.0, 9.5 Hz, 2H of pipH-2, H-6), 2.02 (3H, m,
2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.94-1.82 (3H, m, 1H of BzpipH-3, H-5,
CH,CH,CH,NHCO), 1.76 (2H, m, 2H of BzpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5),
1.46 (9H, s, C(CHz)s); m/z: 724 [M+H]', 624 [M+H-CO,-CsH,]'.

shehE 4170 N-(1-(4-Alobedd) J | 2] d-4-4 ) -6-(4-(4-ZF 2 2l ) g epxl-1-7t 2 v d ) Y st opr| =

'H nmr (CDCl) & 8.86 (1H, d, J 2.0 Hz,
pyH-6), 8.05 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.49 (1H, d, J 8.0 Hz, pyH-3), 7.57 (2H, d, 7 9.0
Hz, 2H of CsH4CN), 7.29-7.24 (2H, m, 2H of C¢H,F), 7.00 (2H, t, J 8.5 Hz, 2H of CHLF),
6.87 (2H, d, J 9.0 Hz, 2H of C¢H4CN), 6.85 (1H, m, NH), 4.23 (1H, m, pipH-4), 3.99 (2H, m,
2H of pipH-2, H-6), 3.75, 3.73 (2H, 2d, AB system, J 5.0 Hz, 2H of piz), 3.48 (2H, s,
CH,CeH4F), 3.46 (2H, m, 2H of piz), 3.07 (2H, t, J 12.0 Hz, 2H of pipH-2, H-6), 2.49, 2.48
(2H, 2d AB system, J 5.0 Hz, 2H of piz), 2.38, 2.37 (2H, 2d AB system, J 5.0 Hz, 2H of piz),
2.13 (2H, m, 2H of pipH-3, H-5), 1.66 (2H, m, 2H of pipH-3, H-5); *°F nmr (CDCL3) § -
115.4; m/z: 527 [M+H]".

3FEHE 4180 6-(4-(4-Alob=d = A F A g d-1-7F 2R Y)-N-(1-(4-Al o} = d ) ¥ | 2] -4-D ) Y IR o} 1] =

"H nmr (CDCL) & 8.90 (1H, m, pyH-6), 8.09 (1H,
dd, J 8.0, 2.0 Hz, pyH-4), 7.59 (2H, d, J 9.0 Hz, 2H of 1 x CéH4CN), 7.54 (1H, d, J 8.0 Hz,
pyH-3), 7.47 (2H, d, J 9.0 Hz, 2H of 1 x CcH4CN), 6.95 (2H, d, J 9.0 Hz, 2H of 1 x C¢H4CN),
6.88 (2H, d, J 9.0 Hz, 2H of 1 x CéH4CN), 6.79 (1H, d, J 7.5 Hz, NH), 4.68 (1H, m,
PhOpipH-4), 4.25 (1H, m, pipH-4), 3.92-3.81 (4H, m, 2H of pipH-2, H-6, 2H of PhOpipH-2,
H-6), 3.67 (1H, m, 1H of PhOpipH-2, H-6), 3.46 (1H, m, 1H of PhOpipH-2, H-6), 3.07 (2H,
t, 1 12.0 Hz, 2H of pipH-2, H-6), 2.14 (2H, m, 2H of pipH-3, H-5), 2.03-1.94 (3H, m, 3H of
PhOpipH-3, H-5), 1.85 (1H, m, 1H of PhOpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5);
m/z: 535 [M+H] .

S 4190 N-(1-(4-Aobr il )3 2] ¥-4-91)-5-(4- (8] 2.A-2-7h2 1 ) 3] 2] D-1-7h 2 0 ) 3] F o} =,

'H nmr (CDCL) 8 8.60 (1H, m, pyH-6), 8.24
(1H, d, J 8.0 Hz, pyH-3), 7.93 (1H, d, J 8.5 Hz, NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.75 (1H, dd, J 3.5, 1.0 Hz, thiopheneH-3 or H-5), 7.68 (1H, dd, J 5.0, 1.0 Hz, thiopheneH-3
or H-5), 7.61 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.16
(1H, dd, J 5.0, 3.5 Hz, thiopheneH-4), 4.68 (1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m,
pipH-4), 3.78 (1H, m, 1H of BzpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.41 (1H, m,
BzpipH-4), 3.18 (2H, m, 2H of BzpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.23 (2H,
dd, J 11.0, 9.5 Hz, 2H of pipH-2, H-6), 2.01 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-
5), 1.87 (3H,m, 3H of BzpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 542 [M+H]".

e 4200 6-(4-(4-Alobed A A A g d-1-7F2 B d)-N-(1-(4- (B =2 d) 9 d) ¥ o] 2] I -4-L ) Y &l o}

L
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[1177]
[1178]

[1179]
[1180]

[1181]

[1182]

[1183]

[1184]

SS50dl 10-1764952

'H nmr (CDCl3) 8 8.90 (1H, d, J 2.0 Hz,
pyH-6), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.73 (2H, d, J 9.0 Hz, 2H of CcH4CN or
CeH4SO,CHz), 7.57 (2H, d, J 9.0 Hz, 2H of CsH4CN or C¢H4SO,CH3), 7.46 (1H, d, J 8.0 Hz,
pyH-3), 7.09 (1H, d, J 8.0 Hz, NH), 6.95 (2H, d, J 8.5 Hz, 2H of C¢H4CN or C¢HaSO2CHs),
6.93 (2H, d, J 9.0 Hz, 2H of CcH4CN or C¢H4SO,CHs), 4.67 (1H, m, PhOpipH-4), 4.26 (1H,
m, pipH-4), 3.93 (2H, m, 2H of pipH-2, H-6), 3.78 (2H, m, 2H of PhOpipH-2, H-6), 3.64
(1H, m, 1H of PhOpipH-2, H-6), 3.45-3.37 (1H, m, 1H of PhOpipH-2, H-6), 3.09 (2H, t,J
12.0 Hz, 2H of pipH-2, H-6), 3.00 (3H, s, SO,CH3), 2.10 (2H, m, 2H of pipH-3, H-5), 1.98-
1.90 (3H, m, 3H of PhOpipH-3, H-5), 1.84 (1H, m, 1H of PhOpipH-3, H-5), 1.67 (2H, m, 2H
of pipH-3, H-5); m/z: 588 [M+H]".

b

"H nmr (CDC13) 8 8.88 (1H, d, 7 2.0
Hz, pyH-6), 8.06 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.73 (2H, d, J 9.0 Hz, 2H of CsH4SO,CH3),
7.46 (1H, d, J 8.0 Hz, pyH-3), 7.25 (2H, m, 2H of C¢H4F), 6.99 (3H, m, NH, 2H of C¢H,F),
6.93 (2H, d, J 9.0 Hz, 2H of CsH4SO,CHs3), 4.24 (1H, m, pipH-4), 3.91 (2H, m, 2H of pipH-2,
H-6), 3.74, 3.73 (2H, 2d AB system, J 5.0 Hz, 2H of piz), 3.48 (2H, s, CH,CeH.F), 3.46 (2H,
m, 2H of piz), 3.08 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 3.00 (3H, s, SO,CH3), 2.50, 2.48
(2H, 2d AB system, J 5.0 Hz, 2H of piz), 2.38, 2.36 (2H, 2d AB system, J 5.0 Hz, 2H of piz),
2.11 (2H, m, 2H of pipH-3, H-5), 1.68 (2H, m, 2H of pipH-3, H-5); "’F nmr (CDCl;) & -
115.4; m/z: 581 [M+H]".

S 422 6-(4-(4-Aobr A 3 A ] W-1-7hZ 1) N-(1-(4-F 72, 25'D) 9] 2] 1l -4-9) U el v =,

"H nmr (CDCl) 8 8.63 (1H, m, pyH-6), 7.85 (1H,
dd, J 8.0, 2.0 Hz, pyH-4), 7.69 (1H, d, J 8.0 Hz, pyH-3), 7.59 (2H, d, J 9.0 Hz, 2H of
CeH4CN), 6.96 (2H, d, J 9.0 Hz, 2H of C¢H4CN), 6.89 (2H, t, J 8.5 Hz, 2H of C¢H4F), 6.55
(2H, m, 2H of CsHy4F), 4.70 (1H, m, PhOpipH-4), 4.58 (1H, m, pipH-4), 3.91 (2H, m, 2H of
pipH-2, H-6 or PhOpipH-2, H-6), 3.78-3.71 (2H, m, 2H of pipH-2, H-6 or PhOpipH-2, H-6),
3.57-3.47 (2H, m, 2H of pipH-2, H-6 or PhOpipH-2, H-6), 3.17 (2H, m, 2H of pipH-2, H-6 or
PhOpipH-2, H-6), 2.21-1.94 (7H, 7H of pipH-3, H-5, PhOpipH-3, H-5), 1.88 (1H, m, 1H of
pipH-3, H-5, PhOpipH-3, H-5); "F nmr (CDCly) § -127.1; m/z: 528 [M+H]".

shehe 4231 6-(4-(4-Alob=d A A g d-1-7k2 B d)-N-(1-(4-w| A 3 D) 9 o g -4-) Y st o] =

'H nmr (CDCLy) & 8.92 (1H, m, pyH-6), 8.14
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.63 (1H, d, ] 8.5 Hz, pyH-3), 7.59 (2H, d, J 9.0 Hz, 2H of
CsH4CN), 6.95 (2H, d, J 9.0 Hz, 2H of CsH4CN), 6.92 (2H, d, J 9.0 Hz, 2H of CsH4OCHs),
6.84 (2H, d, J 9.5 Hz, 2H of C¢H4OCHa), 6.45 (1H, d, J 8.0 Hz, NH), 4.69 (1H, m, PhOpipH-
4), 4.12 (1H, m, pipH-4), 3.93-3.84 (2H, m, 2H of pipH-2, H-6, PhOpipH-2, H-6), 3.77 (3H,
s, OCH3), 3.71 (1H, m, 1H of pipH-2, H-6, PhOpipH-2, H-6), 3.53-3.49 (3H, m, 3H of pipH-
2, H-6, PhOpipH-3, H-6), 2.85 (2H, t, J 11.5 z, 2H of pipH2, H-6), 2.15 (2H, m, 2H of pipH-
3, H-5), 2.06-1.98 (3H, m, 3H of PhOpipH-3, H-5), 1.87 (1H, m, 1H of PhOpipH-3, H-5),
1.74 (2H, m, 2H of pipH-3, H-5); m/z: 540 [M+H]".

shebE 4240 6-(4-(4-mEA D) 99 2 d-1-7F2 B ) -N-(1-(3- (B ZF e 2r 5 Al ) v # 2|

g
SRlopy] =,
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[1185]
[1186]

[1187]
[1188]

[1189]
[1190]

[1191]
[1192]

omn
J
Jm
Qﬂ

10-1764952

"H nmr (CDCIy) 8 8.91 (1H, m, pyH-
6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 8.5 Hz, 2H of CsH4OCH3), 7.65 (1H,
d, J 8.0 Hz, pyH-3), 7.33 (1H, t, ] 8.0 Hz, CsH,OCF3H-5), 7.24 (2H, m, CsH4OCF3H-2 and
H-4 or H-6), 7.10 (1H, d, J 8.5 Hz, CsH4OCF3H-4 or H-6), 6.95 (2H, d, J 9.0 Hz, 2H of
CsH4OCH3), 6.22 (1H, d, J 8.0 Hz, NH), 4.69 (1H, m, 1H of BzpipH-2, H-6), 4.03 (1H, m,
pipH-4), 3.94 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s, OCH3), 3.54 (3H, m,
CH,C¢H4OCF3, BzpipH-4), 3.26 (1H, m, 1H of BzpipH-2, H-6), 3.11 (1H, m, 1H of BzpipH-
2, H-6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.21 (2H, dd, T 11.0, 9.5 Hz, 2H of pipH-2, H-6),
2.04 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-5), 1.93-1.81 (3H, m, 3H of BzpipH-3,
H-5), 1.63 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCls) § -57.7; m/z: 625 [M+H]".

shehe 4250 6-(4-(4-HSA 2L I g d-1-7k2 B d)-N-(1-(3-H| SA 1l &) ) o 2] H-4-) Y st o] =

&

'H nmr (CDCl3) 6 8.90 (1H, m, pyH-6), 8.12
(1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.93 (2H, d, J 8.5 Hz, 2H of COC¢H4OCH3), 7.57 (1H, d, J 7.5
Hz, pyH-3), 7.22 (1H, t,J 8.0 Hz, CsH4OCH3H-5), 6.95 (2H, d, J 9.0 Hz, 2H of
COCH4OCH3), 6.89 (2H, m, CsH4OCH3H-2 and H-4 or H-6), 6.80 (1H, dd, J 8.5, 2.0 Hz,
C¢H4OCH3H-4 or H-6), 6.59 (1H, d, J 8.0 Hz, NH), 4.68 (1H, m, 1H of BzpipH-2, H-6), 4.01
(1H, m, pipH-4), 3.89 (1H, m, 1H of BzpipH-2, H-6), 3.87 (3H, s, 1 x OCH3), 3.80 (3H, s, 1
x OCHz), 3.53 (2H, s, CH,C¢H4OCH3), 3.51 (1H, m, BzpipH-4), 3.24 (1H, ddd, J 14.0, 10.0,
4.0 Hz, 1H of BzpipH-2, H-6), 3.10 (1H, m, 1H of BzpipH-2, H-6), 2.91 (2H, m, 2H of pipH-
2,H-6), 2.22 (2H, dd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.04-2.00 (3H, m, 2H of pipH-3,
H-5, 1H of BzpipH-3, H-5), 1.91-1.79 (3H, m, 3H of BzpipH-3, H-5), 1.65 (2H, m, 2H of
pipH-3, H-5); m/z: 571 [M+H] .

426: N-((3S,4R)-3-ZF 2 2-1-((5-WE o] AlZE-3-2) v e) ¥ ¥ 2 P -4-D ) -6-(4-(4-m EA A = D) 9] o g D -1-
FtERd)yzEoln =,

"H nmr (CDCL:) 8 8.89 (1H, d,
2.0 Hz, pyH-6), 8.10 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of CsH4OCHS3),
7.53 (1H, d, J 8.0 Hz, pyH-3), 7.09 (1H, d, J 7.5 Hz, NH), 6.95 (2H, d, J 9.0 Hz, 2H of
C¢H4+OCH3), 5.97 (1H, d, J 1.0 Hz, isoxazoleH-4), 4.70-4.62 (1.5H, m, 1H of BzpipH-2, H-6,
0.5H of pipH-3), 4.49 (0.5H, dt, J 5.0, 9.5 Hz, 0.5H of pipH-3), 4.12 (1H, m, pipH-4), 3.87
(3H, s, OCH3), 3.84 (1H, m, 1H of BzpipH-2, H-6), 3.64 (2H, s, CHaisoxazole), 3.53 (1H, m,
BzpipH-4), 3.26-20 (2H, m, 1H of pipH-6, 1H of BzpipH-2, H-6), 3.11 (1H, t, ] 11.0 Hz, 1H
of BzpipH-2, H-6), 2.84 (m, 1H of pipH-2), 2.41 (3H, d, J 1.0 Hz, isoxazoleCH3), 2.32 (1H,
m, 1H of pipH-6), 2.27-2.18 (2H, m, 1H of pipH-2, 1H of pipH-5), 2.02 (1H, m, BzpipH-3,
H-5), 1.92-1.80 (3H, m, 3H of BzpipH-3, H-5)1.63 (1H, m, 1H of pipH-5); '°F nmr (CDCls)
5 -188.6; m/z: 565 [M+H]".

Shehe 4270 N-((3S,4R)-3-ZF 2 2-1-((2-v g ¥ o}&-4-d) v d) 3] 3| 2] I -4~ ) -6-(4-(4-H]| 54|
d-1-7h2 R d)ysdobn| =,

=
BN
©
H
)
[

"H nmr (CDCL) § 8.94
(1H, m, pyH-6), 8.16 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.93 (2H, d, J 9.0 Hz, 2H of
Ce¢H4OCH3), 7.59 (1H, d, J 8.0 Hz, pyH-3), 6.96 (2H, J 9.0 Hz, 2H of C¢H4OCHj3), 6.95 (1H,
s, thiazoleH-4), 4.68 (1H, m, 1H of BzpipH-2, H-6), 4.55 (1H, ddt, J 50.0, 5.0, 9.5 Hz, pipH-
3), 4.15 (1H, m, pipH-4), 3.92 (1H, m, 1H of BzpipH-2, H-6), 3.87 (3H, s, OCHz), 3.71, 3.64
(2H, 2d AB system, J 13.0 Hz, CHothiazole), 3.51 (1H, m, BzpipH-4), 3.29-3.20 (2H, m, 1H
of pipH-6, 1H of BzpipH-2, H-6), 3.10 (1H, dd, J 12.5, 11.0 Hz, 1H BzpipH-2, H-6), 2.89
(1H, m, 1H of pipH-2), 2.71 (3H, s, thiazoleCH3), 2.27-2.12 (3H, m, 1H of pipH-2, 1H of
pipH-5, 1H of pipH-6), 2.02 (1H, m, 1H of BzpipH-3, H-5), 1.91-1.80 (3H, m, 3H of
BzpipH-3, H-5), 1.61 (1H, m, 1H of pipH-5); "F nmr (CDCL) & -188.6; m/z: 581 [M+H]".

shehe 4280 6-(4-(4-otM Eotm] g A) A g d-1-7k2 B d)-N-(1-(3-(Eg EF e 2 Sl 4) 9] ) 2 d -4-

OEEC
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[1193]

[1194]

[1195]
[1196]

[1197]
[1198]

[1199]
[1200]

SS50dl 10-1764952

"H nmr (CDCL3) & 8.90 (1H, m, pyH-
6), 8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.58 (1H, d, J 8.5 Hz, pyH-3), 7.38 (2H, d, J 9.0 Hz,
2H of CgH,NHAC), 7.32 (1H, t, ] 8.0 Hz, CeH,0CF3H-5), 7.31 (1H, m, 1 x NH), 7.23 (2H, m,
C6H,OCF;H-2, H-4 or H-6), 7.09 (1H, d, J 8.0 Hz, C¢H,OCF;H-4 or H-6), 6.86 (2H, d, 7 9.0
Hz, 2H of CsH;NHAC), 6.49 (1H, m, 1 x NH), 4.54 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-
4), 3.88 (2H, m, 2H of PhOpipH-2, H-6), 3.68 (1H, m, 1H of PhOpipH-2, H-6), 3.52 (2H, s,
CH,C¢H4OCFs), 3.47-3.40 (1H, m, 1H of PhOpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-
6), 2.18 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.14 (3H, s, NHCOCHs), 2.04-1.90 (5H, m,
2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.80 (1H, m, 1H of PhOpipH-3, H-5), 1.62 (2H,
m, 2H of pipH-3, H-5); "°F nmr (CDCLy) 8 -57.7; m/z: 640 [M+H] .

sk 429 6-(4-(3-oMA Eotn| mu 5 A]) v 2 H-1-7F 2 B ) -N-(1-(B-(Eg & F L 2w 5] )l ) ¥ o g e -4
Do =,

"H nmr (CDCls) & 8.89 (1H, m, pyH-
6), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.59 (1H, d, J 8.0 Hz, pyH-3), 7.48 (1H, s, 1 x NH),
7.36 (1H, s, CéH,NHACH-2), 7.32 (1H, m, C¢Hy;NHACH-5), 7.24-7.16 (3H, m, CsH,OCF;H-
2, H-4 or H-6, CsHsNHACH-5), 7.10 (1H, d, J 8.5 Hz, CsHsOCF3H-4 or H-6), 6.90 (1H, d, J
8.0 Hz, CsH,;NHACH-4 or H-6), 6.65 (1H, d, J 8.0 Hz, CsH,;NHACH-4 or H-6), 6.50 (1H, d, J
8.0 Hz, NH), 4.59 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.88 (2H, m, 2H of PhOpipH-
2, H-6), 3.67 (1H, m, 1H of PhOpipH-2, H-6), 3.52 (2H, s, CH,CsH4OCF3), 3.44 (1H, m, 1H
of PhOpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.18 (2H, t, ] 11.0 Hz, 2H of pipH-2,
H-6), 2.15 (3H, s, NHCOCHz), 2.08-1.91 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-
5), 1.81 (1H, m, 1H of PhOpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCls)
8 -57.7; m/z: 641 [M+H]".

shehe 4300 6-(4-(4-mlS A D) A2 d-1-7t2 B ) -N-(1-(4-(Eg EF e =H S5 A d) 9 2l d-4-4) Y

&
gt =,

'H nmr (CDCl3) 6 8.81 (1H, m, pyH-
6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 8.5 Hz, 2H of C¢H,OCH3), 7.63 (1H, d,
1 8.0 Hz, pyH-3), 7.34 (2H, d, J 9.0 Hz, 2H of CsH,OCF3), 7.15 (2H, d, J 8.0 Hz, 2H of
C¢H4OCF3), 6.96 (2H, d, J 9.5 Hz, 2H of C¢H40OCH3), 6.26 (1H, d, J 8.0 Hz, NH), 4.69 (1H,
m, 1H of BzpipH-2, H-6), 4.02 (1H, m, pipH-4), 3.94 (1H, m, 1H of BzpipH-2, H-6), 3.88
(3H, s, OCHs), 3.53 (1H, m, BzpipH-4), 3.51 (2H, s, CH,CsH,OCF5), 3.25 (1H, ddd, J 14.0,
10.0, 4.0 Hz, 1H of BzpipH-2, H-6), 3.11 (1H, m, 1H of BzpipH-2, H-6), 2.85 (2H, m, 2H of
pipH-2, H-6), 2.18 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 2.02 (2H, m, 2H of pipH-3,
H-5), 1.93-1.73 (4H, m, BzpipH-3, H-5), 1.61 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCls)
8-57.9; m/z: 626 [M+H]".

S 4310 N-(1-(4-A]oheil Q) 392 1-4-91)-6-(4-(3- (A Z 2 E 2 @7k 2 B 2sopn] 1) 3254 3] o o] - 1-7} 2
B =,

'H nmr (CDCI3) 8
8.83 (1H, m, pyH-6), 8.05 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.56-7.52 (3H, m, 2H of C¢H4CN,
pyH-3), 7.39-3.37 (4H, m, 2H of C¢H4CN, 1 x NH, C¢H4NH-2), 7.13 (1H, t, J 8.0 Hz,
C¢H4NH-5), 6.79 (1H, dd, J 8.0, 1.5 Hz, C¢H4NH-4 or H-6), 6.58 (1H, dd, J 8.0, 2.0 Hz,
C¢HsNH-4 or H-6), 6.26 (1H, d, J 7.5 Hz, 1 x NH), 4.55 (1H, m, PhOpipH-4), 3.96 (1H, m,
pipH-4), 3.82 (2H, m, 2H of PhOpipH-2, H-6), 3.61 (1H, m, 1H of PhOpipH-2, H-6), 3.49
(2H, s, CH,C¢H4CN), 3.42-3.35 (1H, m, 1H of PhOpipH-2, H-6), 2.76 (2H, m, 2H of pipH-2,
H-6),2.14 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 1.99-1.82 (5H, m, 2H of pipH-3, H-5,
3H of PhOpipH-3, H-5), 1.78 (1H, m, 1H of PhOpipH-3, H-5), 1.54 (2H, m, 2H of pipH-3,
H-5), 1.43 (1H, ,m cPrH-1), 1.01 (2H, m, 2H of cPrH-2, H-3), 0.79 (2H, m, 2H of cPrH-2, H-
3); m/z: 608 [M+H]".

BEE 432 6-(U-(3-(MNERZER7tEE ol L) H AN I A d-1-7l 28 ) -N-(1-(4-ZF 2 2 2 ) 3] 3 ¢
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H-4-9) Vo] =

"H nmr (CDCls) § 8.81 (1H, m,
pyH-6), 8.03 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.63 (1H, s, 1 x NH), 7.50 (1H, d, J 8.5 Hz, pyH-
3), 7.36 (1H, s, C¢H,NH-2), 7.23-7.18 (2H, m, 2H of CsH,F), 7.11 (1H, 1, J 8.0 Hz, C¢H,NH-
5), 6.92 (2H, t, J 9.0 Hz, 2H of C¢HF), 6.82 (1H, dd, J 8.0, 1.0 Hz, C¢H,NH-4 or H-6), 6.57
(1H, dd, J 8.0, 1.5 Hz, CéH,NH-4 or H-6), 6.45 (1H, d, ] 8.0 Hz, 1 x NH), 4.52 (1H, m,
PhOpipH-4), 3.94 (1H, m, pipH-4), 3.80 (2H, m, 2H of PhOpipH-2, H-6), 3.58 (1H, m, 1H of
PhOpipH-2, H-6), 3.41 (2H, s, CH,CsH,F), 3.34 (1H, m, 1H of PhOpipH-2, H-6), 2.77 (2H,
m, 2H of pipH-2, H-6), 2.08 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 1.95-1.80 (5H, 2H
of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.75 (1H, m, 1H of PhOpipH-3, H-5), 1.53 (2H, m,
2H of pipH-3, H-5), 1.45 (1H, m, cPrH-1), 0.99 (2H, m, 2H of cPrH-2, H-3), 0.77 (2H, m, 2H

[1201] of cPrH-2, H-3); "F nmr (CDCLy) 8 -115.9; m/z: 601 [M+H] .

[1202] BEE 433 6-U-(3-(MNEREZEFRFIEEoln L) H A I A d-1-7l 2B ) -N-(6-(4-ZF 2 29 =) v g
1:/]_ le)

'H nmr (CDCl:) 8 9.56 (1H, s,
1 x NH), 8.85 (1H, m, pyH-6), 8.38 (1H, d, J 2.5 Hz, N,O-pyH-6), 8.24 (1H, dd, J 9.0, 2.5
Hz, N,O-pyH-4), 8.04 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.56 (1H, s, 1 x NH), 7.36 (1H, s,
CeH4NH-2), 7.34 (1H, d, J 8.5 Hz, pyH-3), 7.11 (1H, t, J 8.0 Hz, C¢H4NH-5), 7.03-6.99 (4H,
m, CeH4F), 6.86 (1H, d, J 8.5 Hz, N,O-pyH-3), 6.78 (1H, dd, J 8.0, 1.5 Hz, C¢H4NH-4 or H-
6), 6.57 (1H, dd, J 8.0, 2.0 Hz, CsHsNH-4 or H-6), 4.52 (1H, m, PhOpipH-4), 3.87 (1H, m,
1H of PhOpipH-2, H-6), 3.74 (1H, m, 1H of PhOpipH-2, H-6), 3.52 (1H, m, 1H of PhOpipH-
2, H-6), 3.27 (1H, m, 1H of PhOpipH-2, H-6), 1.91-1.76 (4H, m, PhOpipH-3, H-5), 1.43 (1H,
m, cPrH-1), 0.99 (2H, m, 2H of cPrH-2, H-3), 0.789 (2H, m, 2H of cPrH-2, H-3); YF nmr
[1203] (CDCl3) 8 -118.5; m/z: 596 [M+H] .
[1204] ShRHE 4341 N-((A2)-4-(4-Alot a5 A A Z 28 )-6-(4-(3- (A SR ZZHTF 2 E 20w ) 5 A] ) 7] #| 2] T -

1-7t2Rd) Y aRlopn| =,

'"H nmr (CDCl3) &

8.85 (1H, m, pyH-6), 8.05 (11, dd, J 8.0, 2.0 Hz, pyH-4), 7.61 (1H, s, 1 x NH), 7.48 (21, d, J
9.0 Hz, 2H of C(H4CN), 7.40 (1H, s, CgHNH-2), 7.11 (1H, t, J 8.0 Hz, CcH,NH-5), 6.87
(2H, d,J 9.0 Hz, 2H of C¢H4CN), 6.80 (1H, dd, J 8.0, 1.0 Hz, CsHLNH-4 or H-6), 6.64 (1H,
d,J 8.0 Hz, 1 x NH), 6.57 (1H, dd, J 8.0, 2.0 Hz, C¢H,NH-4 or H-6), 4.54 (2H, m, cHexH-1,
PhOpipH-4), 4.04 (1H, m, cHexH-4), 3.83 (1H, m, 1H of PhOpipH-2, H-6), 3.77 (1H, m, 1H
of PhOpipH-2, H-6), 3.58 (1H, m, 1H of PhOpipH-2, H-6), 3.35 (1H, m, 1H of PhOpipH-2,
H-6), 2.04 (2H, m, 2H of cHexH-2, H-6), 1.94-1.80 (4H, m, 4H of cHexH-2, H-3, H-5, H-6,
PhOpipH-3, H-5), 1.80-1.64 (6H, m, 6H of cHexH-2, H-3, H-5, H-6, PhOpipH-3, H-5), 1.45
(1H, m, cPrH-1), 0.99 (2H, m, 2H of cPrH-2, H-3), 0.78 (2H, m, 2H of cPrH-2, H-3); m/z:

[1205] 609 [M+H]".

[1206] S 4350 6-(4-(3-(AERZEITIER 20| =) 352 9 # 2| d-1-7k2 B ) -N-(1-(4-m S A il ) 9] 9] 2] -

3]
H
4~ SR} =,

"H nmr (CDCL3) § 8.82 (1H,
m, pyH-6), 8.04 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.54 (1H, 5, 1 x NH), 7.52 (1H, d, J 8.5 Hz,
pyH-3), 7.36 (1H, s, CeH4NH-2), 7.15 (2H, d, J 8.5 Hz, 2H of C¢t4OCH3), 7.11 (1H, t, J 8.5
Hz, CcH4NH-5), 6.82 (1H, m, CsHsNH-4 or H-6), 6.79 (2H, d, J 8.5 Hz, 2H of C¢H4OCH3),
6.57 (1H, dd, T 8.0, 2.0 Hz, CsH,NH-4 or H-6), 6.31 (1H, d, T 7.5 Hz, 1 x NH), 4.53 (1H, m,
PhOpipH-4), 3.93 (1H, m, pipH-4), 3.81 (2H, m, 2H of PhOpipH-2, H-6), 3.73 (3H, s,
OCHa), 3.59 (1H, m, 1H of PhOpipH-2, H-6), 3.39 (2H, s, CH,CsH4OCH3), 3.33 (1H, m, |H
of PhOpipH-2, H-6), 2.79 (2H, m, 2H of pipH-2, H-6), 2.08 (2H, dd, J 11.5, 9.5 Hz, 2H of
pipH-2, H-6), 1.96-1.71 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.53 (2H, m, 2H of
pipH-3, H-5), 1.47-1.39 (1H, m, cPrH-1), 1.00 (2H, m, 2H of cPrH-2, H-3), 0.77 (2H, m, 2H

[1207] of cPrH-2, H-3); m/z: 613 [M+H] .
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[1208]

[1209]

[1210]

[1211]

[1212]

[1213]
[1214]

[1215]

SS50dl 10-1764952

HTHE 4360 N-(1-(4-A ohlR) 1 9] §1-4-2)-6-(4-(4-(E2) BF 2 2ol D E| )35 A1) 7] 2 -1-7h 20 )
512 ehA-3-7h 2 5 o] =

'H nmr
(CDClz) & 8.42 (1H, d, J 9.0 Hz, pyH-5 or H-6), 8.07 (1H, d, J 8.0 Hz, NH), 8.01 (1H, d,J 8.5
Hz, pyH-5 or H-6), 7.62 (2H, d, J 8.0 Hz, 2H of CcH4CN), 7.58 (2H, d, J 8.5 Hz, 2H of
CsH4SCF3), 7.46 (2H, d, J 8.0 Hz, 2H of CsH4CN), 6.95 (2H, d, J 9.0 Hz, 2H of CsH4SCF3),
4.71 (1H, m, PhOpipH-4),4.10-4.03 (2H, m, pipH-4, 1H of PhOpipH-2, H-6), 3.88 (1H, m,
1H of PhOpipH-2, H-6), 3.82 (1H, ddd, J 13.0, 8.5, 4.5 Hz, 1H of PhOpipH-2, H-6), 3.71-
3.64 (1H, m, 1H of PhOpipH-2, H-6), 3.57 (2H, s, CH,CcH4CN), 2.84 (2H, m, 2H of pipH-2,
H-6), 2.24 (2H, dd, J 11.0, 9.5 Hz, 2H of pipH-2, H-6), 2.15-1.97 (6H, m, 2H of pipH-3, H-5,
PhOpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5); "F nmr (CDCL) & -43.8; m/z: 625
[M-+H]".

B3R 4370 6-(4-(4-obA & 725 2)) 3 ) 2] - 1-7h 2 1 W) N-(1-(4-A] opae il ) 9] 3l 2] W42 ) 3] 2] e 1 -3- 7 2

o=

"H nmr (CDCl3) 8 8.43 (1H, d, J 8.5
Hz, pyH-5 or H-6), 8.07 (1H, d, J 8.0 Hz, NH), 8.01 (1H, d, J 9.0 Hz, pyH-5 or H-6), 7.94
(2H, d, J 9.0 Hz, 2H of CsHiAc), 7.62 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.46 (2H, d, J 8.5
Hz, 2H of CsH4CN), 6.96 (2H, d, J 9.5 Hz, 2H of C¢HsAc), 4.78 (1H, m, PhOpipH-4), 4.11-
4.04 (2H, m, pipH-4, 1H of PhOpipH-2, H-6), 3.89 (1H, m, 1H of PhOpipH-2, H-6), 3.83
(1H, m, 1H of PhOpipH-2, H-6), 3.72-3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.57 (2H, s,
CH>CgH4CN), 2.83 (2H, m, 2H of pipH-2, H-6), 2.56 (3H, s, COCH3), 2.23 (2H, dd, J 11.0,
9.5 Hz, 2H of pipH-2, H-6), 2.16-2.02 (6H, m, 2H of pipH-3, H-5, PhOpipH-3, H-5), 1.67
(2H, m, 2H of pipH-3, H-5); m/z: 568 [M+H]".

shebe 438 6-(4-(C-(NBERZ2artEssoin o)A v A g d-1-7t2 0 ) -N-(1-(4-(Eg EF .25
AN ) I H 2l d-4-d) Y el opr =

"H nmr (CDCL) &
8.90 (1H, m, pyH-6), 8.13 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.63 (1H, d, T 8.0 Hz, pyH-3), 7.46
(2H, m, CgH NH-2, 1 x NH), 7.34 (2H, d, J 8.5 Hz, 2H of CgH,OCF3), 7.19-7.14 (3H, m, 2H
of CsH4OCF3, CsHsNH-5), 6.86 (1H, d, J 8.5 Hz, CsH4NH-4 or H-6), 6.65 (1H, dd, J 8.5, 2.0
Hz, C¢H4NH-4 or H-6), 6.23 (1H, d, J 8.0 Hz, 1 x NH), 4.61 (1H, m, PhOpipH-4), 4.02 (1H,
m, pipH-4), 3.95-3.84 (2H, m, 2H of PhOpipH-2, H-6), 3.68 (1H, m, 1H of PhOpipH-2, H-6),
3.51 (2H, s, CH,C¢H4OCF3), 3.44 (1H, m, 1H of PhOpipH-2, H-6), 2.85 (2H, m, 2H of pipH-
2,H-6), 2.18 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.05-1.92 (5H, m, 2H of pipH-3, H-5, 3H
of PhOpipH-3, H-5), 1.84 (1H, m, 1H of PhOpipH-3, H-5), 1.59 (2H, m, 2H of pipH-3, H-5),
1.49 (1H, m, cPrH-1), 1.08 (2H, m, 2H of cPrH-2, H-3), 0.85 (2H, m, 2H of cPrH-2, H-3);
'F nmr (CDCls) § -57.9; m/z: 666 [M+H]™ (22 [M+H]", 666.3879, C3sH3sF3NsOs &3]
[M+H]™ 666.2898).

shetE 4390 N-(1-(4-mEA ) 9 o g P -4-)-6-(4-(4-(F E d-1-D)Hl =) A H g d-1-7l 2R d ) - o}
A=

"H nmr (CDCl3) § 8.90 (1H, m, pyH-6), 8.12
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.86 (2H, d, J 8.5 Hz, 2H of C¢H4N), 7.61 (1H, d, J 8.5 Hz,
pyH-3), 7.22 (2H, d, J 8.5 Hz, 2H of C¢H4OCH3), 6.85 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3>),
6.52 (2H, d, 7 9.0 Hz, 2H of CgHN), 6.32 (1H, m, NH), 4.69 (1H, m, 1H of BzpipH-2, H-6),
4.01 (1H, m, pipH-4), 3.90 (1H, m, 1H of BzpipH-2, H-6), 3.79 (3H, s, OCHj3), 3.53 (1H, m,
BzpipH-4), 3.49 (2H, s, CH,C¢H4OCH3), 3.38, 3.35 (4H, 2d AB system, J 6.5 Hz, 4H of
pyrrolidine), 3.24 (1H, m, 1H of BzpipH-2, H-6), 3.08 (1H, m, 1H of BzpipH-2, H-6), 2.88
(2H, m, 2H of pipH-2, H-6), 2.19 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.05, 2.02 (4H, 2d
AB system, J 6.5 Hz, 4H of pyrrolidine), 1.98 (2H, m, 2H of pipH-3, H-5), 1.91-1.78 (4H, m,
BzpipH-3, H-5), 1.61 (2H, m, 2H of pipH-3, H-5); m/z: 611 [M+H]",
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[1216] SR 4400 6-(4-(4-(FZ2FH-1-)HMzD) A A g d-1-7t2 R D) -N-(1-(4-(EF ZF 22U EA) W) d g d
-y FFobr] =,

'H nmr (CDCLs) & 8.92 (1H, m, pyH-
6), 8.13 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87 (2H, d, J 9.0 Hz, 2H of C¢H4N), 7.56 (1H, d, J
8.5 Hz, pyH-3), 7.34 (2H, d, J 8.5 Hz, 2H of C¢H4OCF3), 7.14 (2H, d, J 8.0 Hz, 2H of
CsH4OCF3), 6.60 (1H, d, J 7.5 Hz, NH), 6.52 (2H, d, J 9.0 Hz, 2H of CsH4N), 4.69 (1H, m,
1H of BzpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.88 (1H, m, 1H of BzpipH-2, H-6), 3.52 (1H,
m, BzpipH-4), 3.50 (2H, s, CH2C6H40OCF3), 3.38, 3.35 (4H, 2d AB system, J 6.5 Hz, 4H of
pyrrolidine), 3.23 (1H, m, 1H of BzpipH-2, H-6), 3.09 (1H, m, 1H of BzpipH-2, H-6), 2.85
(2H, m, 2H of pipH-2, H-6), 2.18 (2H, mdd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.05, 2.03
(4H, 2d AB system, J 6.5 Hz, 4H of pyrrolidine), 1.98 (2H, m, 2H of pipH-3, H-5), 1.92-1.76
(4H, m, BzpipH-3, H-5), 1.63 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCL) & -57.9; m/z: 665
[1217] (T
[1218] shatE 4410 6-(4-(4-(FZFED-1-HHxd) A9 2 Dd-1-7t2 B ) -N-(1-G-(E EFL2r EA)wl ) v 7 2l d

—4-d) Y FRlopr| =,

'H nmr (CDCL) & 8.84 (1H, m, pyH-

6), 8.05 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.80 (2H, d, J 9.0 Hz, 2H of CsHuN), 7.49 (1H, d, J
8.0 Hz, pyH-3), 7.25 (1H, t, J 7.5 Hz, CetOCF3H-5), 7.17 (2H, m, CsH4OCF;H-2, H-4 or H-
6), 7.02 (1H, d, J 8.0 Hz, CeH4OCF;H-4 or H-6), 6.54 (1H, d, J 8.0 Hz, NH), 6.46 (2H, d, J
9.0 Hz, 2H of C¢HuN), 4.64 (1H, m, 1H of BzpipH-2, H-6), 3.95 (1H, m, pipH-4), 3.82 (1H,
m, 1H of BzpipH-2, H-6), 3.46 (2H, s, CH,CgH4OCF3), 3.42 (1H, m, BzzpipH-4), 3.31, 3.29
(4H, 2d AB system, J 6.5 Hz, 4H of pyrrolidine), 3.17 (1H, m, 1H of BzpipH-2, H-6), 3.02
(1H, m, IH of BzpipH-2, H-6), 2.78 (2H, m, 2H of pipH-2, H-6), 2.12 (2H, dd, J 11.5, 9.5
Hz, 2H of pipH-2, H-6), 1.99-1.95 (6H, m, 4H of pyrrolidine, 2H of pipH-3, H-5), 1.86-1.72
(4H, m, BzpipH-3, H-5), 1.57 (2H, m, 2H of pipH-3, H-5); "’F nmr (CDCl3)  -57.7; m/z: 665

[1219] [M+H]".

[1220] SIRHE 4420 N-((A2)-4-(4-Alohedl S5 A A E 28 4)-6-(4-(4-(F] 22 d-1-) iz ) v d e d-1-7t2 8 d) Y

st =,

'H nmr (CDCls) 8 8.82 (1H, m, pyH-6), 7.86
(2H, d, J 9.0 Hz, 2H of CsH4N), 7.57-7.52 (3H, m, 2H of CeH4CN, pyH-3), 6.93 (2H, d, J 9.0
Hz, 2H of CsH4CN), 6.77 (1H, d, J 8.0 Hz, NH), 6.53 (2H, d, J 9.0 Hz, 2H of CsH4N), 4.69
(1H, m, 1H of BzpipH-2, H-6), 4.61 (1H, br s, cHexH-1), 4.11 (1H, m, cHexH-4), 3.88 (1H,
m, 1H of BzpipH-2, H-6), 3.48 (1H, ,m BzpipH-4), 3.38, 3.36 (4H, 2d AB system, J 6.5 Hz,
4H of pyrrolidine), 3.23 (1H, m, 1H of BzpipH-2, H-6), 3.08 (1H, m, 1H of BzpipH-2, H-6),
2.12-2.09 (2H, m, 2H of cHexH-2, H-3, H-5, H-6), 2.05, 2.03 (4H, 2d AB system, J 6.5 Hz,
4H of pyrrolidine), 1.98-1.90 (2H, m, 2H of cHexH-2, H-3, H-5, H-6, BzpipH-3, H-5), 1.88-
1.69 (8H, 8H of cHexH-2, H-3, H-5, H-6, BzpipH-3, H-5); "°F nmr (CDCls) & -118.6; m/z:
[1221] 607 [M+H]™ (852 [M+H]", 606.3158, C36HoNsO, 27x [M+H]" 606.3075).
[1222] 3h3HE 4430 N-(1-(3-ZF L 2-4-m 524l ) 9 3 2 H-4-9 ) -6-(4-(4-(F E D-1-d) =) F 2 d-1-7t = W

D)y sRor =,
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[1223]

[1224]

[1225]

[1226]

[1227]

[1228]

[1229]
[1230]

SS50dl 10-1764952

'H nmr (CDCl3) § 8.91 (1H,
m, pyH-6), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.87 (2H, d, J 9.0 Hz, 2H of CeHLiN), 7.59
(1H, d, J 8.0 Hz, pyH-3), 7.08 (1H, dd, J 12.0, 2.0 Hz, C¢H;FOCH3H-2), 6.99 (1H, d, J 8.5
Hz, C¢H3sFOCH:H-6), 6.89 (1H, t, J 8.5 Hz, CsH;FOCH:H-5), 6.53 (2H, d, J 9.0 Hz, 2H of
CeH4N), 6.49 (1H, d, T 8.5 Hz, NH), 4.70 (1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m, pipH-
4),3.89 (1H, m, 1H of BzpipH-32, H-6), 3.87 (3H, s, OCH3), 3.50 (1H, m, BzpipH-4), 3.43
(2H, s, CH,C¢HsFOCHz), 3.38, 3.36 (4H, 2d AB system, J 6.5 Hz, 4H of pyrrolidine), 3.24
(1H, m, 1H of BzpipH-2, H-6), 3.09 (1H, m, 1H of BzpipH-2, H-6), 2.84 (2H, m, 2H of
pipH-2, H-6), 2.15 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.05, 2.03 (4H, 2d AB system, J 6.5
Hz, 4H of pyrrolidine), 1.99 (2H, m, 2H of pipH-3, H-5), 1.90-1.78 (4H, m, BzpipH-3, H-5),
1.62 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCly) & -135.6; m/z: 629 [M+H]".

sHE 444:
6-(4-(4- (3 2] T-1-91) ¥ 2 2) 9] o 2] W= 17 2 2 ) -N-(1- (4= (] B 2] §1-1-90) W ) 9] ) 2] vl -4 ) L] szl of o]
E
'H nmr (CDCLy) & 8.90 (1H, m, pyH-6),

8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.87 (2H, d, J 9.0 Hz, 2H of COC¢H4N), 7.61 (1H, d, J

8.5 Hz, pyH-3), 7.15 (2H, d, J 9.0 Hz, 2H of CH,C¢H4N), 6.53 (2H, d,J 9.0 Hz, 2H of 1 x

Ce¢H4N), 6.52 (2H, d, J 8.5 Hz, 2H of 1 x C¢HyN), 6.33 (1H, d, J 8.0 Hz, NH), 4.69 (1H, m,

1H of BzpipH-2, H-6), 4.00 (1H, m, pipH-4), 3.90 (1H, m, 1H of BzpipH-2, H-6), 3.49 (1H,

m, BzpipH-4), 3.43 (2H, s, CH,CcH4N), 3.38, 3.35 (4H, 2d AB system, J 6.5 Hz, 4H of 1 x

pyrrolidine), 3.28, 3.26 (4H, 2d AB system, J 6.5 Hz, 4H of 1 x pyrrolidine), 3.24 (1H, m, 1H

of BzpipH-2, H-6), 3.08 (1H, m, 1H of BzpipH-2, H-6), 2.88 (2H, m, 2H of pipH-2, H-6),

2.14 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 2.04-1.96 (10H, m, 2H of pipH-3, H-5, 4H

of 2 x pyrrolidine), 1.90-1.78 (4H, m, BzpipH-3, H-5), 1.61 (2H, m, 2H of pipH-3, H-5); m/z:

650 [M+H]".

SebE 4450 6-(4-(4-mlEA D) v F g d-1-7t2 B d)-N-(FH gl d-4-) Y a-or| = (29] Hs=zIze}
ol PoA).

'H nmr (CDCl;) 8 8.99 (1H, s, pyH-6), 8.75
(3H, m, NH, NH,), 8.30 (1H, dt, ] 8.5, 2.0 Hz, pyH-4), 7.98 (2H, d, J 9.0 Hz, CcH,OCH3),
7.65 (1H, d, J 8.0 Hz, pyH-3), 7.04 (2H, d, J 8.5 Hz, 2H of C¢H40OCH3), 4.50 (1H, m,
BzpipH-2, H-6), 4.06 (1H, m, pipH-4), 3.83 (3H, s, OCH3), 3.73 (1H, m, BzpipH4), 3.60

3.06-2.98 (3H, m, 2H of pipH-2, H-6, 1H of BzpipH-2, H-6), 1.99-1.86 (3H, m, 3H of pipH-
3, H-5, BzpipH-3, H-5), 1.77-1.65 (3H, m, 3H of pipH-3, H-5, BzpipH-3, H-5), 1.60-1.49
(2H, m, 2H of pipH-3, H-5, BzpipH-3, H-5); m/z: 452 [M+H]‘.

Shebe 446 N-(1-(4-o] Rz 2 ZAIA) 9 of| 2] | -4-d)-6-(4-(4-(F] Z 2| F-1-d) il 2 ) ) o 2 9 -1-7h 2 ' od )Y
sEop =,

'H nmr (CDCly) d 8.83 (1H, m, pyH-6), 8.05
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.80 (2H, d, J 9.5 Hz, 2H of C¢H4N), 7.54 (1H, d, J 8.0, pyH-
3), 7.13 (2H, d, J 9.0 Hz, 2H of C¢H40iPr), 6.76 (2H, d, J 9.0 Hz, 2H of C¢H4OiPr), 6.46 (2H,
d, J9.0 Hz, 2H of CsHuN), 6.28 (1H, d, J 8.0 Hz, NH), 4.63 (1H, m, 1H of BzpipH-2, H-6),
4.46 (1H, heptet, J 6.0 Hz, OCH(CHs),), 3.94 (1H, m, pipH-4), 3.84 (1H, m, 1H of BzpipH-2,
H-6), 3.43 (1H, m, BzpipH-4), 3.39 (2H, s, CH,CsH4OiPr), 3.31, 3.29 (4H, 2d AB system, J
6.5 Hz, 4H of pyrrolidine), 3.17 (1H, m, 1H of BzpipH-2, H-6), 3.02 (1H, m, 1H of BzpipH-
2, H-6), 2.80 (2H, m, 2H of pipH-2, H-6), 2.09 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 1.98,
1.96 (4H, 2d AB system, J 6.5 Hz, 4H of pyrrolidine), 1.92 (2H, m, 2H of pipH-3, H-5), 1.87-
1.67 (4H, m, 4H of BzpipH-3, H-5), 1.55 (2H, m, 2H of pipH-3, H-5); m/z: 638 [M+H]".

SIRHE 4470 N-(1-(4-Alot=-3-ZF =2l ) 9 o gl d-4-4)-6-(4-(4-(F Ed-1-)l =) 9 A g d-1-7t 21
dyadopr =,
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[1231]

[1232]

[1233]
[1234]

[1235]

[1236]

[1237]

[1238]

o
J
Jm
Qﬂ

10-1764952

'"H nmr (CDCls)  8.91 (1H,
m, pyH-6), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87 (2H, d, J 9.0 Hz, 2H of C¢HuN), 7.56
(1H, d, J 8.0 Hz, pyH-3), 7.54 (1H, dd, J 8.0, 6.5 Hz, C¢H;FCNH-H-5 or H-6), 7.26 (1H, d, J
10.0 Hz, C¢H:FCNH-2), 7.22 (1H, d, J 8.5 Hz, CsH3FCNH-5 or H-6), 6.61 (1H, d, J 7.5 Hz,
NH), 6.53 (2H, d, J 8.5 Hz, 2H of C¢HaN), 4.71 (1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m,
pipH-4), 3.90 (1H, m, 1H of BzpipH-2, H-6), 3.55 (2H, s, CH2C6H4N), 3.51 (1H, m,
BzpipH-4), 3.38, 3.36 (4H, 2d AB system, J 6.5 Hz, 4H of pyrrolidine), 3.24 (1H, m, 1H of
BzpipH-2, H-6), 3.09 (1H, m, 1H of BzpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2, H-6), 2.22
(2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 2.05, 2.03 (4H, 2d AB system, J 6.5 Hz, 4H of
pyrrolinine), 2.00 (2H, m, 2H of pipH-3, H-5), 1.95-1.78 (4H, m, BzpipH-3, H-5), 1.65 (2H,
m, 2H of pipH-3, H-5); '°F nmr (CDClz) 6 -106.9; m/z: 624 [M+H]".

3= 448:
N-(1-(4-A o}l ) 7] H 2] d-4-2 ) -6-(4-(4- (N FEZ ZF4Foln| &) #| 5 A)) I #| g d-1-7t 21 J )1 F 8l o))

'H nmr (CDCls) &
8.45 (1H, m, pyH-6), 8.08 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.61 (1H, d, J 8.5 Hz, pyH-3), 7.54
(2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.38 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.15 (2H, d, T 9.5
Hz, 2H of C¢H4sNHSO»), 6.82 (2H, d, J 9.0 Hz, 2H of C¢H4NHSO>), 6.10 (1H, s, NHSOy),
6.04 (1H, d,J 7.5 Hz, NH), 4.51 (1H, m, PhOpipH-4), 3.97 (1H, m, pipH-4), 3.84 (2H, m, 2H
of PhOpipH-2, H-6), 3.66 (1H, m, 1H of PhOpipH-2, H-6), 3.46-3.38 (1H, m, 1H of
PhOpipH-2, H-6), 2.76 (2H, m, 2H of pipH-2, H-6), 2.36 (1H, m, cPrH-1), 2.15 (2H, dd, J
11.0, 9.5 Hz, 2H of pipH-2, H-6), 2.00-1.1.86 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3,
H-5), 1.79 (1H, m, 1H of PhOpipH-3, H-5), 1.53 (2H, m, 2H of pipH-3, H-5), 1.05 (2H, m,
2H of cPrH-2, H-3), 0.88 (2H, m, 2H of cPrH-2, H-3); m/z: 644 [M+H]'.

SEE 449: 6-(4-(4-(A FELE & Fobn) )55 A) 7] 2] 1-1-7F 2 0 ) N-(6-(4-F T 0. 250 35 A)) 3] o] -3
NREL LS

'H nmr (CDCL3) § 9.45 (1H, s,
1 x NH), 8.95 (1H, m, pyH-6), 8.44 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.33 (1H, dd, J 9.0, 2.5
Hz, N, O-pyH-4), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.44 (1H, d, J 8.0 Hz, pyH-3), 7.22
(2H, d, J 9.0 Hz, 2H of CsH4sNHSO,), 7.20-7.08 (4H, m, C¢H4F), 6.94 (1H, d, J 8.5 Hz, N, O-
pyH-3), 6.89 (2H, d, J 9.0 Hz, 2H of CcHsNHSO»), 6.29 (1H, s, 1 x NH), 4.58 (1H, m,
PhOpipH-4), 3.99-3.93 (1H, m, 1H of PhOpipH-2, H-6), 3.88-3.83 (1H, m, 1H of PhOpipH-
2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.41-3.36 (1H, m, 1H of PhOpipH-2, H-6),
2.43 (1H, m, cPrH-1), 2.01-1.91 (3H, m, 3H of PhOpipH-3, H-5), 1.84 (1H, m, 1H of
PhOpipH-3, H-5), 1.12 (2H, m, 2H of ¢PrH-2, H-3), 0.94 (2H, m, 2H of cPrH-2, H-3); "°F
nmr (CDCls) 8 -118.5; m/z: 632 [M+H]".

b

3= 450:
-(1-(4-Aoleml @) v d 2l d-4-U)-6-(4-(U-(Ed ZF 2 e e )= A) A d g d-1-7l 21 )Y FZ €l o}y

=

[

"H nmr (CDCly) &
8.91 (1H, d, J 2.0 Hz, pyH-6), 8.15 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.96 (2H, d, J 9.5 Hz, 2H
of C6H4S03), 7.70 (1H, d, J 8.5 Hz, pyH-3), 7.61 (2H, d, J 8.5 Hz, 2H of CsH4CN), 7.45 (2H,
d, J 8.5 Hz, 2H of C¢H4CN), 7.11 (2H, d, J 9.0 Hz, 2H of C¢H,4SO»), 6.14 (1H, d, J 7.5 Hz,
NH), 4.79 (1H, m, PhOpipH-4), 4.03 (1H, m, pipH-4), 3.94 (2H, m, 2H of PhOpipH-2, H-6),
3.75 (1H, m, 1H of PhOpipH-2, H-6), 3.57 (3H, m, 1H of PhOpipH-2, H-6, CH,CsH4CN),
2.83 (2H, m, 2H of pipH-2, H-6), 2.21 (2H, dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 2.14-1.98
(5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.92 (1H, m, 1H of PhOpipH-3, H-
5)1.62 (2H, m, 2H of pipH-3, H-5); '°F nmr (CDCl3) & -78.8; m/z: 656 [M+H]".

& 4510 N-((3S,4R)-1-(4-Alot =il A)-3-EF 2 20 g d-4-U )-6-(4-(4-(ET| & F

to
frt
2
i}
i)Y
e
e
5
s
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[1239]

[1240]

[1241]

[1242]

[1243]

[1244]

SS50ol 10-1764952
AN A EE-1-7t 2R d )Y A" opr] =

'"H nmr (CDCL3) 8
8.91 (1H, m, pyH-6), 8.13 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.96 (2H, d, J 8.5 Hz, 2H of
CsHiSO,), 7.64 (1H, d, J 8.5 Hz, pyH-3), 7.62 (2H, d, J 8.0 Hz, 2H of CsH4CN), 7.44 (2H, d,
J 8.5 Hz, 2H of CsH4CN), 7.11 (2H, d, J 9.0 Hz, 2H of C¢H4S0O,), 6.64 (1H, d, J 7.5 Hz, NH),
4.79 (1H, m, PhOpipH-4), 4.56 (1H, dtd, J 50.5, 9.5, 4.5 Hz, pipH-3), 4.15 (1H, m, pipH-4),
3.99-3.87 (2H, m, 2H of PhOpipH-2, H-6), 3.71 (1H, m, 1H of PhOpipH-2, H-6), 4.14, 4.09
(2H, 2d AB system, J 7.5 Hz, CH2C6H4CN), 3.54 (1H, m, 1H of PhOpipH-2, H-6), 3.18
(1H, m, 1H of pipH-2), 2.80 (1H, m, 1H of pipH-6), 2.13-2.18 (3H, m, 1H of pipH2, 1H of
pipH-5, 1H of pipH-6), 2.10 (1H, m, 1H of PhOpipH-3, H-5), 2.04 (2H, m, 2H of PhOpipH-
3, H-5), 1.91 (1H, m, 1H of PhOpipH-3, H-5), 1.63 (1H, m, 1H of pipH-5); °F nmr (CDCls)
8-78.8, -188.6; m/z: 674 [M+H]".

33E 452: N-((3R,4R)-1-(4-Alolx=il@)-3-ZF ¢ 29 #| 2] P-4-9)-6-(4-(4-W| EA ¥z ) I H 2 d-1-7t 2 5.
d)yagoln =, Eﬂx])\ Bl =2 X~ (Regis Technologies)ZH-EH AF7Fs3 (R, R)-€a(Whelk)-0 1 25 cm
x 10 mm Z¥ (ZF 439 4-3,5-tyUERZdXolnE)HEGS e dEAd R Way Aa)gl) Adale 7]

g gEvlEIs 1E ol gste], 3BIE 4525 SFE 3499 AW FEZEH EIsIAT. A 7171E
TharSFC ¥4 A& HPLC Al~¥lo)a, €3] 30ColA 14 nL/Eo = %297 o|Atgeta & 0.1% tlo|golvl s 3

§3 50% NeOHE AH8dle] Seeldon Faaart. e 4528 F71-8¢ HaAJ (A7) 4" 24 o
o oF 21%). ~#egy dolHE HFE 3499 AT, HHE 4528 S@How a1y wsAd sAw
vhe} o] AgAAEH 0w TR

PhO,S-\-S0,Ph OH
'5 F NaBH,4, MeOH O\‘.F

N 9-epi-DHQA. TCA. H,0 N N
Boc THF Boc Boc
o
/O N | N\
NH2 Z OH
i. MsCl, Et3N CH,Cly ('j H2 Pd-C wF o o]
.
iil NaN3 DMF MeOH EtOAc ’\I‘ EtsN, HATU, DMF
Boc
i. HCI, CH20I2
ii. BrCHZCsH4CN
Et3N, CH,Cly
0C

-0 N Ns E
| Ho:
AN CN

Aol Al A= ¥3 [Kwiatkowski, P.; Beeson, T. D.; Conrad, J. C.; MacMillan, D. W. C., J. Am.
Chem. Soc., 2011, 133(6), 1738-174119] el wigtar, o]AL 9] AfFo] R Fuzg ¥3gdd., 9-9
3| -DHQA+= (lR) ((R)-5-oNEdFA T d-2-A) (6-v|EA F=d-4-d) gt} o|t},  (3R,45)-tert-F¢ 3-ZF
L R-4-3|=E2ATHEU-1-7l 28 Aol EY #8t F|H [a]e -20.0° (¢ 0.33, CHClyola; ASsls=
(3S,4R) 3}gE<o £ e +21.6° 9}, =4 EF &Y TH HE W0 2010/1284255 Z-=3Hc}.

3 4530 N-((3S,4S)-1-(4-Aop =il A)-3-ZF ¢ 23] 7 2] Hd-4-2 ) -6-(4-(4-H ZA = QD) 3] 7 2] P -1- 7}31
dyzdoelr| =, S5k 453S 3}5hE 4529 dste] 7] ZIAE whel 2 71 AEvtEa9E o] &
o 35tE 3499 Al EFEZFE st SFE 4525 27)-88 A (7] 71A" =7 skl oF
205_)93\1:]_' )\JHEEA [1 ]E1‘“ g],a‘l—‘:’ 3499], 01;40}031;]_

01
2

3= 454:
N-((A|22)-1-(4-A]o}=dl A)-3-ZF ¢ 23] H 2] d-4-2)-6-(4-(4-HEA N2 L) v H g d-1-7l 28 d )Y Bl o}y
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[1245]

[1246]

[1247]

[1248]

[1249]

[1250]

[1251]
[1252]

SS90l 10-1764952

"H nmr (CDCl3) 8 8.94 (1H, d, J 2.0
Hz, pyH-6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.93 (2H, d, J 9.0 Hz, 2H of CsH,OCH3),
7.59 (2H, d, J 8.5 Hz, 2H of CsH,CN), 7.46 (2H, d, J 8.5 Hz, 2H of C¢HLCN), 6.94 (2H, d, J
9.0 Hz, 2H of C¢H4OCH3), 6.93 (1H, m, NH), 4.87 (0.5H, m, 0.5H of pipH-3), 4.68 (1.5H, m,
0.5H of pipH-3, 1H of BzpipH-2, H-6), 4.28-4.12 (1H, m, pipH-4), 3.91 (1H, m, 1H of
BzpipH-2, H-6), 3.86 (3H, s, OCH3), 3.64, 3.58 (2H, 2d AB system, J 14.0 Hz,
CH2C6HACN), 3.52 (1H, m, BzpipH-4), 3.28-3.16 (2H, m, 1H of pipH-2, 1H of BzpipH-2,
H-6), 3.09 (1H, m, 1H of BzpipH-2, H-6), 2.91 (1H, m, 1H of pipH-6), 2.41 (0.5H, d, J 13.0
Hz, 0.5H of pipH-2), 2.26 (1.5H, m, 0.5H of pipH-2, 1H of pipH-6), 2.10-1.98 (2H, m, 2H of
pipH-5, BzpipH-3, H-5), 1.91-1.80 (4H, m, 4H of pipH-5, BzpipH-3, H-5); “F nmr (CDCls)
8 -200.8 (q, J=63 Hz); m/z: 584 [M+H]".

X

SFE 4550 6-(4-(-(AFRIZRFE5d)5 54 350 2 9-1-7h2 1) N-(1-(4-(E S EF- 0.2 54l
o152 Hl-4-<) L] el opr =

"H nmr (CDCl3) 8 8.91 (1H,
m, pyH-6), 8.13 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 8.00 (2H, d, J 9.0 Hz, 2H of C¢H4OCF; or
CeH4COcPr), 7.64 (1H, d, J 8.0 Hz, pyH-3), 7.34 (2H, d, J 8.5 Hz, 2H of C¢H4OCF; or
CeH4COcPr), 7.15 (2H, d, J 8.0 Hz, 2H of C¢H4OCF3 or CsH4COcPr), 6.96 (2H, d, J 9.0 Hz,
2H of CsH4OCF3 or CsH4COcPr), 6.30 (1H, d, J 7.5 Hz, NH), 4.73 (1H, m, PhOpipH-4), 4.01
(1H, m, pipH-4), 3.92 (2H, m, 2H of PhOpipH-2, H-6), 3.72 (1H, m, 1H of PhOpipH-2, H-6),
3.51 (3H, m, CH>C¢H4OCF;3, 1H of PhOpipH-2, H-6), 2.86 (2H, m, 2H of pipH-2, H-6), 2.62
(1H, tt,J 7.5, 4.5 Hz, cPrH-1), 2.18 (2H, t, J 11.0 Hz, 2H of pipH-2, H-6), 2.10-1.92 (5H, m,
2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.87 (1H, m, 1H of PhOpipH-3, H-5), 1.60 (2H,
m, 2H of pipH-3, H-5), 1.21 (2H, m, 2H of cPrH-2, H-3), 1.00 (2H, m, 2H of cPrH-2, H-3);
YF nmr (CDCL) & -57.2; m/z: 651 [M+H]".

Shehe 4560 N-(1-(4-Alob=dld) 9| 2l d-4-9)-6-(4-(4-(A ER2Z 2 @721 d) 752D vl g g d-1-7F2 W d)
Yo =,

'H nmr (CDClI1) 8 8.91
(1H, d, J 2.0 Hz, pyH-6), 8.12 (1H, dd, I 8.5, 2.0 Hz, pyH-4), 8.01 (2H, d, J 9.0 Hz, 2H of
CeH4COcPr), 7.62 (1H, d, J 7.5 Hz, pyH-3), 7.60 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.45 (2H,
d, J 8.5 Hz, 2H of CcH4CN), 6.97 (2H, d, J 9.0 Hz, 2H of C¢H4COcPr), 6.40 (1H, d, 8.0 Hz,
NH), 4.73 (1H, m, PhOpipH-4), 4.03 (1H, m, pipH-4), 3.96-3.88 (2H, m, 2H of PhOpipH-2,
H-6), 3.72 (1H, m, 1H of PhOpipH-2, H-6), 3.56 (2H, s, CH,C¢H:CN), 3.52 (1H, m, 1H of
PhOpipH-2, H-6), 2.83 (2H, m, 2H of pipH-2, H-6), 2.62 (tt, J 7.5, 4.5 Hz, cPrH-1), 2.20 (2H,
dd, J 11.5, 9.5 Hz, 2H of pipH-2, H-6), 2.05-1.94 (5H, m, 2H of pipH-3, H-5, 3H of
PhOpipH-3, H-5), 1.89 (1H, m, 1H of PhOpipH-3, H-5), 1.61 (2H, m, 2H of pipH-3, H-5),
1.21 (2H, m, 2H of ¢cPrH-2, H-3), 1.01 (2H, m, 2H of cPrH-2, H-3); m/z: 593 [M+H] .

s}3tE 457:
6-(4-(4-(ANFRZZA7F2H ) H =5 A) 9 F 2] -1-7F2 1) N-(6-(4-&F L. 29 =5 A]) 9] 2] el -3- ) Y AL &l o} v]
=,
'H nmr (CDCl3) 8 9.63 (1H, s, NH), 8.94

(1H, m, pyH-6), 8.46 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.34 (1H, dd, J 8.5, 2.5 Hz, N, O-pyH-

4),8.11 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 8.01 (2H, d, J 9.0 Hz, 2H of CsH4COcPr), 7.41 (1H,

d, I 8.0 Hz, pyH-3), 7.10-7.07 (4H, m, C¢H.F), 6.96 (2H, d, J 8.5 Hz, 2H of CsH4COcPr),

6.95 (1H, d, J 8.5 Hz, N, O-pyH-3), 4.74 (1H, m, PhOpipH-4), 4.01 (1H, m, 1H of PhOpipH-

2, H-6), 3.86 (1H, m, 1H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.41

(1H, m, 1H of PhOpipH-2, H-6), 2.62 (1H, tt, J 8.0, 4.5 Hz, cPrH-1), 2.11-1.94 (3H, m, 3H of

PhOpipH-3, H-5), 1.89 (1H, m, 1H of PhOpipH-3, H-5), 1.21 (2H, m, 2H of cPrH-2, H-3),

1.01 (2H, m, 2H of ¢PrH-2, H-3); "°F nmr (CDCl3) & -118.5; m/z: 581 [M+H] .

BEE 458 6-(4-(4-(NE2EZ 2Tt d)A5AD) I e d-1-7t2 B d)-N-(1-(4-H SA] ¥l

"
&
5
i)
o
0
o,
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[1253]

[1254]

[1255]
[1256]

[1257]
[1258]

[1259]

EEEEEIE

"H nmr (CDCLy) 8 8.90 (1H, m, pyH-
6), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 8.00 (2H, d, J 9.0 Hz, 2H of CsH4COcPr), 7.62 (1H,
d, J 8.0 Hz, pyH-3), 7.23 (2H, d, J 8.5 Hz, 2H of CsH4OCH3), 6.96 (2H, d, J 9.0 Hz, 2H of
Ce¢H4COcPr), 6.85 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 6.38 (1H, d, J 7.5 Hz, NH), 4.73 (1H,
m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.95-3.86 (2H, m, 2H of PhOpipH-2, H-6), 3.79 (3H,
s, OCH3), 3.71 (1H, m, PhOpipH-2, H-6), 3.50 (3H, m, CH,CsH4OCH3, 1H of PhOpipH-2,
H-6), 2.90 (2H, m, 2H of pipH-2, H-6), 2.62 (1H, tt, J 8.0, 4.5 Hz, cPrH-1), 2.20 (2H, t,J 11.0
Hz, 2H of pipH-2, H-6), 2.02 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.88 (1H,
m, 1H of PhOpipH-3, H-5), 1.21 (2H, m, 2H of cPrH-2, H-3), 1.01 (2H, m, 2H of cPrH-2, H-
3); m/z: 597 [M+HT'.

L

'H nmr (CDCl3) § 9.64 (1H,
s, NH), 8.96 (1H, m, pyH-6), 8.52 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.44 (1H, dd, J 9.0, 2.5 Hz,
N, O-pyH-4), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87 (2H, d, J 9.0 Hz, 2H of C¢H,SO,CH3),
7.68 (2H, d, J 9.0 Hz, 2H of CsH4CN), 7.44 (1H, d, J 8.0 Hz, pyH-3), 7.23 (2H, d, J 9.5 Hz,
2H of C¢H4CN), 7.06 (1H, m, N, O-pyH-3), 7.03 (2H, d, J 9.0 Hz, 2H of C¢H,SO,CHs), 4.75
(1H, m, PhOpipH-4), 4.02 (1H, m, 1H of PhOpipH-2, H-6), 3.88 (1H, m, 1H of PhOpipH-2,
H-6), 3.66 (1H, m, 1H of PhOpipH-2, H-6), 3.45 (1H, m, 1H of PhOpipH-2, H-6), 3.04 (3H,
s, SO,CH3), 2.18-1.96 (3H, m, 3H of PhOpipH-3, H-5), 1.90 (1H, m, 1H of PhOpipH-3, H-
5); m/z: 598 [M+H]".

ol 10-1764952

g 459 N-(6-(4-Alopma = A]) 3 g d-3-2)-6-(4-(4-(M Dz 2 d) ¥ =52 ] A 2 D -1-7k 2R d ) Y srd ofpn

ShghE 4601 N-(6-(4-Alob=d5A]) 9] 2l d-3-)-6-(4-(4-H SA 2L F H g d-1-7t2 R d) Y st opr] =

'H nmr (CDCL) 8 9.95 (1H, s, NH),
8.93 (1H, d, J 2.0 Hz, pyH-6), 8.57 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.46 (1H, dd, J 8.5, 2.5
Hz, N, O-pyH-4), 8.09 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.93 (2H, d, J 9.0 Hz, 2H of
CeH4OCHs3), 7.67 (2H, d, J 8.5 Hz, 2H of CéH4CN), 7.38 (1H, d, J 8.5 Hz, pyH-3), 7.22 (2H,
d, J 8.5 Hz, 2H of CsH4CN), 7.06 (1H, d, J 8.5 Hz, N, O-pyH-3), 6.96 (2H, d, J 9.0 Hz, 2H of
CsH4OCH3), 4.70 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s, OCH3), 3.79 (1H, m, 1H of
BzpipH-2, H-6), 3.55 (1H, m, BzpipH-4), 3.24 (1H, m, 1H of BzpipH-2, H-6), 3.16 (1H, m,
1H of BzpipH-2, H-6), 2.04 (1H, m, 1H of BzpipH-3, H-5), 1.93-1.82 (3H, m, 3H of BzpipH-
3, H-5); m/z: 562 [M+H]".

)=6-(4-(4-"]

h=)
=

2] D-4-¢

A)v

it

BFFE 4610 N-((A2)-3-ZFQ72-1-(4~(EYZF 2w EA)H
ZFd-1-7l2nd)yFgloln] =,

"H nmr (CDC13) 8 8.96 (1H,
m, pyH-6), 8.17 (1H, dd, J 8.0, 2.0m Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of C¢H4OCHz),
7.68 (1H, dd, J 8.0, 0.5 Hz, pyH-3), 7.36 (2H, d, J 9.0 Hz, 2H of C¢H4OCF3), 7.17 (2H, d, T
8.0 Hz, 2H of C¢H4OCF?3), 6.95 (2H, d, J 9.0 Hz, 2H of C(H4OCHas), 6.57 (1H, d, 7 9.0 Hz,
NH), 4.86 (0.5H, m, 0.5H of pipH-3), 4.68 (1.5H, m, 1H of BzpipH-2, H-6, 0.5H of pipH-3),
4.33-4.15 (1H, m, pipH-4), 3.96 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s, OCHz), 3.60,
3.55 (2H, 2d AB system, J 14.0 Hz, CH,C¢H4OCF3), 3.52 (1H, m, BzpipH-4), 3.31-3.22 (2H,
m, 1H of pipH-2, 1H of BzpipH-2, H-6), 3.11 (1H, m, 1H of BzpipH-2, H-6), 2.95 (1H, m,
1H of pipH-6), 2.39 (0.5H, d, J 12.5 Hz, 0.5H of pipH-2), 2.24 (1.5 Hz, 0.5H of pipH-2, 1H
of pipH-6), 2.05-1.97 (2H, m, 1H of pipH-5, 1H of BzpipH-3, H-5), 1.93-1.81 (4H, m, 1H of
pipH-5, 3H of BzpipH-3, H-5); "F nmr (CDCls) & -57.9, -200.8; m/z: 644 [M+H]".
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[1260]

[1261]
[1262]

[1263]
[1264]

[1265]
[1266]

[1267]
[1268]

3IHE 462: N-(6-(4-olAEH 5 A]) F 2] -3- ) -6-(4-(4-w| EA sl 2

"H nmr (CDCls) 6 9.98 (1H, s, NH),
8.93 (1H, m, pyH-6), 8.56 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.42 (1H, dd, J 9.0, 2.5 Hz, N, O-
pyH-4), 8.10 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.99 (2H, d, J 9.0 Hz, 2H of CsH4COCHa), 7.93
(2H, d, ] 9.0 Hz, 2H of C¢H4OCH3), 7.38 (1H, d, J 8.0 Hz, pyH-3), 7.18 (2H, d, J 8.5 Hz, 2H
of CéH4,COCH3), 7.03 (1H, d, J 9.0 Hz, N, O-pyH-3), 6.95 (2H, d, J 9.0 Hz, 2H of
C6H4OCH3), 7.68 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s, OCH3), 3.78 (1H, m, 1H of
BzpipH-2, H-6), 3.54 (1H, m, BzpipH-4), 3.23 (1H, m, 1H of BzpipH-2, H-6), 3.15 (1H, m,
1H of BzpipH-2, H-6), 2.59 (3H, s, COCH3), 2.03 (1H, m, 1H of BzpipH-3, H-5), 1.92-1.81
(3H, m, 3H of BzpipH-3, H-5); m/z: 579 [M+H]".

b

'H nmr (CDCLy) 8 9.99 (1H, s, NH),
8.90 (1H, m, pyH-6), 8.57 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.46 (1H, dd, J 9.0, 2.5 Hz, N, O-
pyH-4), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87 (1H, dt, J 6.5, 8.5 Hz, CsH3F,H-6), 7.68
(2H, d, J 9.0 Hz, 2H of C¢H4CN), 7.34 (1H, d, J 8.0 Hz, pyH-3), 7.22 (2H, d, J 9.0 Hz, 2H of
CsH4CN), 7.05 (1H, d, J 9.0 Hz, N, O-pyH-3), 7.00 (1H, m, CsH3F,H-3 or H-5), 6.89 (1H,
ddd, J 11.0, 8.5, 2.5 Hz, C¢HsF>H-3 or H-5), 4.67 (1H, m, 1H of BzpipH-2, H-6), 3.75 (1H,
m, 1H of BzpipH-2, H-6), 3.42 (1H, m, BzpipH-4), 3.24-3.09 (2H, m, 2H of BzpipH-2, H-6),
2.09 (1H, m, 1H of BzpipH-3, H-5), 1.91-1.72 (3H, m, 3H of BzpipH-3, H-5); F nmr
(CDCl3) 8 -101.1, -106.5; m/z: 568 [M+H]".

L

'H nmr (CDCl3) § 9.62 (1H, 5, NH),
8.94 (1H, m, pyH-6), 8.41 (1H, dd, J 8.0, 2.5 Hz, N, O-pyH-4), 8.11 (1H, dd, J 8.0, 2.0 Hz,
pyH-4), 8.01 (2H, d, J 9.0 Hz, 2H of CsH4COCH3), 7.87 (1H, dt, J 6.5, 8.5 Hz, CsH3F,H-6),
7.42 (1H, d, J 8.0 Hz, pyH-3), 7.19 (2H, d, J 9.0 Hz, 2H of C¢H4COCH3), 7.04 (1H, d, J 9.0
Hz, N, O-pyH-3), 6.99 (1H, m, C¢H3F,H-3 or H-5), 6.89 (1H, ddd, J 11.0, 8.4, 2.0 Hz,
CeH3F,H-3 or H-5), 4.67 (1H, m, 1H of BzpipH-2, H-6), 3.79 (1H, m, 1H of BzpipH-2, H-6),
3.41 (1H, m, BzpipH-4), 3.25-3.08 (2H, m, 2H of BzpipH-2, H-6), 2.60 (3H, s, COCH3), 2.08
(1H, m, 1H of BzpipH-3, H-5), 1.91-1.74 (3H, m, 3H of BzpipH-3, H-5); F nmr (CDCL) 3 -
101.3, -106.5; m/z: 585 [M+H]'.

b

'H nmr (CDCL:) 8 9.92 (1H, s, NH),
8.94 (1H, m, pyH-6), 8.59 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.45 (1H, dd, J 9.0, 2.5 Hz, N, O-
pyH-4), 8.11 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.95 (2H, d, J 8.5 Hz, 2H of C¢H4OCH3 or
CsHaSO,CH3), 7.93 (2H, d, J 9.0 Hz, 2H of C¢H4OCHj3 or C¢H4SO,CH3), 7.39 (1H, d, J 8.0
Hz, pyH-3), 7.30 (2H, d, J 9.0 Hz, 2H of CcH4SO,CH3), 7.07 (1H, d, J 9.0 Hz, N, O-pyH-3),
6.96 (2H, d, J 9.0 Hz, 2H of C¢H4OCHz), 7.69 (1H, m, 1H of BzpipH-2, H-6), 3.88 (3H, s,
OCHs), 3.79 (1H, m, 1H of BzpipH-2, H-6), 3.55 (1H, m, BzpipH-4), 3.29-3.13 (2H, m, 2H
of BzpipH-2, H-6), 3.07 (3H, s, SO,CH3), 2.03 (1H, m, 1H, m, 1H of BzpipH-3, H-5), 1.93-
1.81 (3H, m, 3H of BzpipH-3, H-5); m/z: 615 [M+H]".

3EE 4660 6-(4-(2,4-tEF2zd) g d-1-7F2 29 )-N-(
Hop =,
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SS90l 10-1764952

D d-1-7t2 R d)Yadetn| =,

FE 4631 N-(6-(4-Alohsl 4] ) 2] 9-3-2)-6-(4~(2,4-T ZF L 29 2 2) 9 2] - 1-7h 2 1 ) 1] sl opy]

e 464: N-(6-(4-otAlE = A ] H-3-2)-6-(4-(2,4-TZF 22z ) v g d-1-7l2H )Y F € o}y

PE 4650 6-(4-(4-vlEA =) 9 Fl 2 d-1-7F2 Bl ) -N-(6-(4- (D & ) 3] 35:4]) 9] 2 -3- ) Y s el o} ]

6-(4-(ME )52 9 e d-3-d) U=



[1269]

[1270]

[1271]
[1272]

[1273]

[1274]

[1275]

[1276]

'H nmr (CDCl5) 6 10.00 (1H, s, NH),
8.91 (1H, m, pyH-6), 8.60 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.46 (1H, dd, J 8.5, 2.5 Hz, N, O-
pyH-4), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.96 (2H, d, J 8.5 Hz, 2H of C¢H4SO,CH3), 7.87
(1H, dt, J 6.5, 9.0 Hz, CsH3F,H-6), 7.35 (1H, d, J 8.0 Hz, pyH-3), 7.30 (2H, d, J 8.5 Hz, 2H
of C¢HsSO,CH3), 7.07 (1H, d, J 8.5 Hz, N, O-pyH-3), 6.99 (1H, m, C¢H3F,H-3 or H-5), 6.89
(1H, ddd, J 11.0, 8.5, 2.0 Hz, C¢H3F,H-3 or H-5), 4.67 (1H, m, 1H of BzpipH-2, H-6), 3.75
(1H, m, 1H of BzpipH-2, H-6), 3.42 (1H, m, BzpipH-4), 3.25-3.09 (2H, m, 2H of BzpipH-2,
H-6), 3.07 (3H, s, SO,CHz), 2.09 (1H, m, 1H of BzpipH-3, H-5), 1.91-1.75 (3H, m, 3H of
BzpipH-3, H-5); '°F nmr (CDCL) & -101.2, -106.5; m/z: 621 [M+H]".

L

"H nmr (CDCL;) 8 10.11 (1H, s, NH),
8.98 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.90 (1H, m, pyH-6), 8.63 (1H, dd, J 8.5, 2.5 Hz, N, O-
pyH-4), 8.20 (1H, d, J 8.5 Hz, N, O-pyH-3), 8.10-8.06 (3H, m, pyH-4, 2H of CsH.F), 7.94
(2H, d,J 9.0 Hz, 2H of CH4OCH3), 7.39 (1H, d, J 8.5 Hz, pyH-3), 7.20 (2H, t, ] 8.5 Hz, 2H
of CsHUF), 6.97 (2H, d, J 9.0 Hz, 2H of C4H4OCH3), 4.69 (1H, m, 1H of BzpipH-2, H-6),
3.89 (3H, s, OCHs), 3.76 (1H, m, 1H of BzpipH-2, H-6), 3.55 (1H, m, BzpipH-4), 3.21 (2H,
m, 2H of BzpipH-2, H-6), 2.04 (1H, m, 1H of BzpipH-3, H-5), 1.94-1.76 (3H, m, 3H of
BzpipH-3, H-5); "°F nmr (CDC13) § -103.6; m/z: 603 [M+H]™ (225 [M+H]", 603.1692,
C31Hp7FN4O6S  £7%) [M+H]™ 603.1708).

ShehE 4681 N-(5-(4-Aobed 35 A]) v 2] T -2-)—6-(4-(4-| S Al =

'H nmr (CDCly) 8 9.32 (1H, s, NH),
8.97 (1H, d, J 2.0 Hz, pyH-6), 8.50 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.41 (1H, dd, J 9.0, 2.5
Hz, N, O-pyH-4), 8.16 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.94 (2H, d, J 9.0 Hz, 2H of
C¢H4OCH3), 7.68 (2H, d, J 9.0 Hz, 2H of C¢H,CN), 7.50 (1H, d, J 8.0 Hz, pyH-3), 7.23 (2H,
d, J 9.0 Hz, 2H of CsH4CN), 7.07 (1H, d, J 9.0 Hz, N, O-pyH-3), 6.96 (2H, d, J 8.5 Hz, 2H of
CsH4OCHs3), 4.69 (1H, m, 1H of BzpipH-2, H-6), 3.89 (3H, s, OCHs), 3.85 (1H, m, 1H of
BzpipH-2, H-6), 3.55 (1H, m, BzpipH-4), 3.22-3.10 (2H, m, 2H of BzpipH-2, H-6), 2.02 (1H,
m, 1H of BzpipH-3, H-5), 1.93-1.80 (3H, m, 3H of BzpipH-3, H-5); m/z: 562 [M+H]".

SHbE 4691 N-(5-(4-Aopmyl| = A)) ) 2l e -2-9)-6-(4-(2,4-1&F

"H nmr (CDCl3) § 9.72 (1H, s, NH),
8.93 (1H, m, pyH-6), 8.54 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.44 (1H, dd, J 9.0, 3.0 Hz, N, O-
pyH-4), 8.10 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.88 (1H, dt, J 6.5, 9.0 Hz, CsH3F,H-6), 7.68
(2H, d, 1 9.0 Hz, 2H of CsH4CN), 7.40 (1H, d, J 8.0 Hz, pyH-3), 7.23 (2H, d, J 9.0 Hz, 2H of
C6HLCN), 7.06 (1H, d, J 9.0 Hz, N, O-pyH-3), 7.00 (1H, m, CsH:F,H-3 or H-5), 6.90 (1H,
ddd, J 11.0, 8.5, 2.0 Hz, C¢HsF,H-3 or H-5), 4.67 (1H, m, 1H of BzpipH-2, H-6), 3.77 (1H,
m, 1H of BzpipH-2, H-6), 3.42 (1H, m, BzpipH-4), 3.25-3.08 (2H, m, 2H of BzpipH-2, H-6),
2.09 (1H, m, 1H of BzpipH-3, H-5), 1.91-1.75 (3H, m, 3H of BzpipH-3, H-5); '°F nmr
(CDCLy) 8 -101.2, -106.5; m/z: 568 [M+H]".

SS=50ol 10-1764952

d= 4670 N-(6-(4-FF =2l dexd) v e d-3-9)-6-(4-(4-mFZA N =) 9 H g d-1-7F =2 B d ) e o} r]

d)F A d-1-7t 2R d) Y ARl opr| =,

S zHlzd)Hed-1-7t2 R d )Y agl oy

shehE 4700 6-(4-(4-EFu2dd a2 d) A g d-1-7t2 R d)-N-(1-(4-(E S F 22w 5] )il d) ¥ o g -4

Ay sopr] =,
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[1277]
[1278]

[1279]
[1280]

[1281]

[1282]

[1283]
[1284]

SS90l 10-1764952

'H nmr (CDCl3) 8 8.88 (1H, m, pyH-
6), 8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.89 (2H, dd, J 9.0, 5.0 Hz, 2H of C¢H4F), 7.63 (1H,
d,J 7.5 Hz, pyH-3), 7.34 (2H, d, J 8.5 Hz, 2H of C¢H4OCF3), 7.26 (2H, t, J 8.5 Hz, 2H of
CeH4F), 7.16 (2H, d, J 7.5 Hz, 2H of CeH4OCF5), 6.31 (1H, d, J 8.0 Hz, NH), 4.83 (1H, m,
1H of BzpipH-2, H-6), 4.13 (1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.52 (2H,
s, CH2C6H40CF3), 3.16 (1H, tt, J 12.0, 3.5 Hz, BzpipH-4), 3.04 (1H, m, 1H of BzpipH-2,
H-6), 2.87-2.75 (3H, m, 2H of pipH-2, H-6, 1H of BzpipH-2, H-6), 2.17 (2H, t, J 11.5 Hz, 2H
of pipH-2, H-6), 2.01 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3, H-5), 1.79 (2H, qd, J
12.5, 4.0 Hz, 2H of BzpipH-3, H-5), 1.59 (2H, m, 2H of pipH-3, H-5); "°F nmr (CDCls) & -
57.9, -102.6; m/z: 649 [M+H]".

e 4710 N-(1-(4-Alebmild) g g -4-d)-6-(4-(4-FF 2 2o d e X d) 9 d gl d-1-7t2n d) v s sl opn|

L

'H nmr (CDCl3) & 8.88 (1H, d, J
2.0 Hz, pyH-6), 8.12 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.89 (dd, J 9.0, 5.0 Hz, 2H of CsH,F),
7.63 (1H, m, pyH-3), 7.61 (2H, d, J 8.0 Hz, 2H of C¢H4CN), 7.45 (2H, d, J 8.0 Hz, 2H of
C6H4CN), 7.27 (2H, t, J 8.5 Hz, 2H of CsH4F), 6.36 (1H, d, J 7.5 Hz, NH), 4.83 (1H, m, 1H
of BzpipH-2, H-6), 4.13 (1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m, pipH-4), 3.56 (2H, s,
CH,CeH4CN), 3.17 (1H, tt, J 12.0, 4.0 Hz, BzpipH-4), 3.04 (1H, t, J 12.0 Hz, 1H of BzpipH-
2, H-6), 2.85-2.74 (3H, m, 2H of pipH-2, H-6, 1H of BzpipH-2, H-6), 2.20 (2H, dd, J 11.5,
9.5 Hz, 2H of pipH-2, H-6), 2.11-1.95 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3, H-5),
1.80 (qd, J 12.5, 4.0 Hz, 2H of BzpipH-3, H-5), 1.60 (2H, m, 2H of pipH-3, H-5); '°F nmr
(CDCl3) & -102.6; m/z: 590 [M+H]".

b

FHE 4720 N-(6-(4-Alohed 35 A1) 9] 2 el-3-2)-6-(4-(4-EF L 2o d &3 ) 9] v g d-1-7t2 R d ) Y s gl ofv]

'H nmr (CDCls) 8 9.61 (1H, s,
NH), 8.92 (1H, d, J 2.0 Hz, pyH-6), 8.49 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.42 (1H, dd, J 9.0,
2.5 Hz, N, O-pyH-4), 8.11 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.89 (2H, dd, J 9.0, 5.0 Hz, 2H of
CeH4F), 7.69 (2H, d, J 9.0 Hz, 2H of CsH4CN), 7.44 (1H, d, J 8.0 Hz, pyH-3), 7.27 (2H, m,
2H of CsH4F), 7.23 (2H, d, J 8.5 Hz, 2H of CéH,CN), 7.06 (1H, d, J 8.5 Hz, N, O-pyH-3),
4.83 (1H, m, 1H of BzpipH-2, H-6), 3.96 (1H, m, 1H of BzpipH-2, H-6), 3.17 (1H, m,
BzpipH-4), 3.09 (1H, m, 1H of BzpipH-2, H-6), 2.84 (1H, m, 1H of BzpipH-2, H-6), 2.10
(1H, d, J 12.0 Hz, 1H of BzpipH-3, H-5), 1.99 (1H, d, J 11.5 Hz, 1H of BzpipH-3, H-5), 1.82
(2H, m, 2H of BzpipH-3, H-5); "°F nmr (CDCly) & -102.2; m/z: 586 [M+H]".

e 4730 N-(6-(4-otA € H 5 A M ]l 9-3-2)-6-(4-(4-ZF 2 2id ¥ ) d-1-7l2H d )Y F € o}y

L

'H nmr (CDCL3) 8 9.31 (1H, s,
NH), 8.95 (1H, m, pyH-6), 8.45 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.38 (1H, dd, J 9.0, 2.5 Hz, N,
O-pyH-4), 8.14 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 8.02 (2H, d, 9.0 Hz, 2H of CsH4Ac), 7.89
(2H, dd, J 9.0, 5.0 Hz, 2H of C¢H,F), 7.49 (1H, d, J 8.0 Hz, pyH-3), 7.27 (2H, 1, J 8.5 Hz, 2H
of C6H,F), 7.20 (2H, d, ] 9.0 Hz, 2H of C¢HyAc), 7.05 (1H, d, J 9.0 Hz, N, O-pyH-3), 4.83
(1H, m, 1H of BzpipH-2, H-6), 4.01 (1H, m, 1H of BzpipH-2, H-6), 3.17 (1H, m, BzpipH-4),
3.06 (1H, m, 1H of BzpipH-2, H-6), 2.83 (1H, m, 1H of BzpipH-2, H-6), 2.60 (3H, s,
COCHS3), 2.10 (1H, d, J 12.5 Hz, 1H of BzpipH-3, H-5), 2.01 (1H, d, J 12.5 Hz, 1H of
BzpipH-3, H-5), 1.82 (2H, qd, J 12.5, 4.0 Hz, 2H of BzpipH-3, H-5); °F nmr (CDCls) & -
102.3; m/z: 603 [M+H]™ (2= 2 [M+H]", 603.1689, C3HyFN4O6S &7 [M+H]
603.1708).

Sk

H

B 474 6-(4-(4-EF 2 2Hdexd) I HEd-1-7t2 2 9)-N-(1-(4-H EA] N 2) 9] F 2] T -4- ) L] T &l o} 1]

L
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[1285]

[1286]

[1287]

[1288]

[1289]
[1290]

[1291]

[1292]

[1293]

[1294]

[1295]

omn
J
Jm
Qﬂ

10-1764952

'H nmr (CDCl) 8 8.90 (1H, m, pyH-6), 8.13
(1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.91 (2H, dd, J 9.0, 5.0 Hz, 2H of C¢H4F), 7.66 (1H, d, J 8.0
Hz, pyH-3), 7.29 (2H, t,J 9.0 Hz, 2H of C¢H4F), 7.24 (2H, d, J 8.5 Hz, 2H of CcH4OCH3),
6.88 (2H, d, J 8.5 Hz, 2H of C¢H4OCHz), 6.31 (1H, d, J 8.0 Hz, NH), 4.85 (1H, m, 1H of
BzpipH-2, H-6), 4.16 (1H, m, 1H of BzpipH-2, H-6), 4.02 (1H, m, pipH-4), 3.83 (3H, s
OCHa), 3.48 (2H, s, CH,CsH4OCH3), 3.19 (1H, tt, J 12.0, 3.5 Hz, BzpipH-4), 3.07 (1H, t,J
12.0 Hz, 1H of BzpipH-2, H-6), 2.90-2.77 (3H, m, 2H of pipH-2, H-6, 1H of BzpipH-2, H-6),
2.17 (2H, dd, J 11.5, 10.0 Hz, 2H of pipH-2, H-6), 2.03 (4H, m, 2H of pipH-3, H-5, 2H of
BzpipH-3, H-5), 1.81 (2H, qd, J 12.5, 4.0 Hz, 2H of BzpipH-3, H-5), 1.60 (2H, m, 2H of
pipH-3, H-5); "°F nmr (CDCl3) 8 -102.6; m/z: 595 [M+H]'.

shebE 4750 6-(4-(d-EFe=vd e d) v e d-1-7k2 B d)-N-(1-(3-vSA i) v o 2] D -4-d) Y - o} v]

[

'"H nmr (CDCL) & 8.88 (1H, d, J 2.0 Hz, pyH-
6), 8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.88 (2H, dd, ] 9.0, 5.0 Hz, 2H of CsH,F), 7.62 (1H,
d, J 8.0 Hz, pyH-3), 7.29-7.20 (3H, m, 2H of CsH.F, 1H of CsH4,OCH3), 6.91-6.88 (2H, m,
2H of CeH4OCHS3), 6.79 (1H, m, 1H of CéH4OCH3), 6.35 (1H, d, J 7.5 Hz, NH), 4.83 (1H, m,
1H of BzpipH-2, H-6), 4.12 (1H, m, 1H of BzpipH-2, H-6), 4.03 (1H, m, pipH-4), 3.81 (3H,
s, OCH3), 3.49 (2H, s, CH,CsH4OCH3), 3.16 (1H, tt, J 12.0, 3.5 Hz, BzpipH-4), 3.04 (1H, 1, J
11.5 Hz, 1H of BzpipH-2, H-6), 2.88-2.74 (3H, m, 2H of pipH-2, H-6, 1H of BzpipH-2, H-6),
2.16 (2H, t, J 11.5 Hz, 2H of pipH-2, H-6), 2.01 (4H, m, 2H of pipH-3, H-5, 2H of BzpipH-3,
H-5), 1.78 (2H, qd, J 12.5, 4.5 Hz, 2H of BzpipH-3, H-5), 1.59 (2H, m, 2H of pipH-3, H-5);
F nmr (CDCls) 8 -102.6; m/z: 595 [M+H]".

3 476: N-(6-(4-Alo} i = A) 3 2l d-3-9)-6-(4-(4-Z=F 2 2 Q) 7 g g}zl -1-7l2 R d) Y Z8olu| & |

'H nmr (CDCl;) 8 9.87 (1H, s, NH), 8.89
(1H, m, pyH-6), 8.54 (1H, d, J 2.5 Hz, N, O-pyH-6), 8.44 (1H, dd, J 9.0, 2.5 Hz, N, O-pyH-
4), 8.06 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.68 (2H, d, J 9.0 Hz, 2H of CsH4CN), 7.35 (1H, d, J
7.5 Hz, pyH-3), 7.25 (2H, m, 2H of C¢H4F), 7.22 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.03 (2H,
t, J 8.5 Hz, 2H of C¢H4F), 6.99 (1H, d, J 8.5 Hz, N, O-pyH-3), 3.83 (2H, m, 2H of piz), 3.50
(2H, s, CH,CH4F), 3.42, 3.41 (2H, 2d AB system, J 4.5 Hz, 2H of piz), 2.55, 2.53 (2H, 2d
AB system, J 4.5 Hz, 2H of piz), 2.40, 2.38 (2H, 2d AB system, J 4.5 Hz, 2H of piz); '°F nmr
(CDCls) 8 -115.2; m/z: 537 [M+H]".

SFFHE 491: N-(1-(4-Alolw=dl ) I H 2 H-4- ) -6-(4-(4-ZF 2 2 ) 3] 7 g} 7 -1-) 3] @] T} A -3-F} 2 & o))
=, 3FE 4915 v ol Az
oA 1
_ — O
-Z= 23R B2 (0.96 g, 6.2 mMol)S tE22H e (20 nL) Fol &aA17]3, 4-oFv]=-1-(4-

-3-7l2
Aot H gy ts|lezFadto]l= (1.79 g, 6.2 mMol), HATU (2.37g, 6.2 mMol) 2 DIEA (3.6 mL, 3.3
eq)Z AUt BREES 39 BQF AR wEkegith. Wb EFES fEE2dae=R s|Msta, k)

T TEAUEE 9 g5E AFHSAL, olojA g BRIV ER AellA dxA71a, 7SE sl H5AIH T

APRES dE22de F 26 Va2 &stHA] Azt 2 A9 Ed4 a=nEa e o) A3
"H NMR (300 MHz, CDCly) 8 8.26 (d, J=8.8 Hz, 1H), 7.96 (d, J=10.0 Hz, 1H,

NH), 7.68 (d, J=8.8 Hz, 1H), 7.61 (d, J=8.2 Hz, 2H), 7.46 (d, ]=8.0 Hz, 2H), 4.02 (m, 1H),

3.15 (m, 2H), 2.81 (m, 2H), 2.29 (m, 2H), 2.12 (m, 2H); m/z= 356.05 (M+H)"; m/z= 354.11
(M-H)"
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[1296]

[1297]

[1298]

[1299]
[1300]

[1301]

[1302]

[1303]
[1304]

[1305]

[1306]

SS90l 10-1764952

o O — PO OO

A 125 AAHE (109 mg, 0.306 mMol)S CHCN (3 mL) ol &afjA)171a, 4-ZF o =2wida e (1.2
eq), HEZHHARF ofolerto]= (24 mg) ¥ DBU (100u DE A3t o]ojx, dhg E3ES 1.5A1F
Zol 82ToA 7FEslgy. WS FFES = AzAY|a, gIFEade = 54 Wz £85us Aeg)
A gz A2etE g o] AAste] stE 491& #%o}‘ﬁﬂr.

'H NMR (300 MHz, CDCly)
8 7.94(dd, J=9.6, 1.4 Hz, 1H), 7.84 (d, J=8.3 Hz, 1H, NH), 7.58 (d, J=8.0 Hz, 2H), 7.43 (d,
J= 8.3 Hz, 2H), 7.26-7.30 (m, 2H), 6.92-7.02 (m, 3H), 3.97 (m, 1H), 3.73 (m, 4H), 3.52 (s,
2H), 3.49 (s, 2H), 3.12 (m, 2H), 2.77 (m, 2H), 2.54 (m, 4H), 2.20 (m, 2H), 1.97 (m, 2H);
m/z= 514.18 (M+H)";

31etE 1259 Aol AMEsH7] A8, 1-(-ZFo=zdd)-2 2-tredd S st gEFzzde (50
ml) & A ZF-2-2 (0.500 g, 5.00 mmol, 1.0 eq)e] &dd EzdE iiﬂ‘ro]‘: (1.533 g, 5.50 mmol, 1.1
eq)E H7IEEY. ¥MES 18A1%F Bot A2 wukslar, I %o CHCl, (50 mL) 2 3 A3t Hbe-ES
NalCO; (100 mL) 2 @4 (100 mL)E AF&ta, HAEAZ]A (NaS0y), ¢ sloll 53474 4-Edd s g-
-5 W MEAZA FEIFI, olF F7HY AA| §lo] AFEsISl

'H nmr (CDCls) 7.48 (6H, d, J 7.5 Hz, 6H of

trityl), 7.28 (6H, m, 6H of trityl), 7.18 (3H, m, 3H of trityl), 5.95 (1H, m, NH), 3.45 (2H, brs,
2H of oxopip), 3.06 (2H, s, 2H of oxopip), 2.46 (2H, br s, 2H of oxopip).

o

JEZS =2 (11 b)) T 4-EfEI#H3-2-2 (0.405 g, 1.18 mmol, 1.0 eq)®] HHHE 0CTE FZHA
3, 4-EF2Wd HEulolE (0.246 g, 0.16 mL, 1.30 mmol, 1.1 eq)ell °o]o] FAZHEF (0.057g, &Y
60% Ere, 1.42 mmol, 1.2 eq)= H7Fahalvt. ﬂuﬂ‘?‘aE%OFﬂlc (3 mb)E H7tstel &3lE Bt
o ERES WUARE s¢E anbetiA deom JlHES St FUhe] 4SRN HEnelt (0.16
, 1.l eq) B F23UEF (0.057 g, 1.2 eq)s 747}0W A EE 3AFE Eoh Aol 215413 Eet
60ColA wukatglch. whEES WZA7]aL, EtOAc (50 mL)9F B (50 nL) Atelell 2uistsict. f7] 28 o+
(50 mL), & (50 mL) ® ¢ (50 mL)E AF3aL, HAZAF]L (NaS04), 7 el sFA1Zth.  MPLC (10—
o]

A 30—70% EtOAc-32F 15-255) 2 4-Ed g 2-2-22 WA pi2A £5

rBL

)
r

?rEO{Ni

[m

©
[

o3

=

J{N'
X

=
30% EtOAc-2F, 0—15% ©]
3t (0.374 g, 70%);

"H nmr
(CDCl3) 7.48 (6H, d, ] 7.5 Hz, 3 x 2H of CsHs), 7.28 (6H, t, J 7.5 Hz, 3 x 2H of C¢Hs), 7.23-
7.15 (5H, m, 3 x 1H of C¢Hs, 2H of C¢H4F), 7.01 (2H, t, J 8.5 Hz, 2H of C¢H4F),4.78 (2H, s,
CH,CgH4F), 3.31 (2H, t, J 5.5 Hz, 2H of oxopip), 3.15 (2H, s, 2H of oxopip), 2.43 (2H, m,
2H of oxopip); m/z 451 [M+H]".

gEzade (3.5 nl) F 4-Edd9egd-2-2 (0.165 g, 0.367 mmol, 1.0 eq) ¥ u-t-¥d3jzd (0.097
mL, 0.440 mmol, 1.2 eq)9] &N& -78CE WYZAAH ., EEF2We&EAF (0.074 mL, 0.440 mmol, 1.2
eq) S H7bsla, WHSES -78TolA 458 FoF nwlala EFOH el BRulo]= (E5¢ F 1.4M
49 0.79 mL, 1.100 mmol, 3.0 eq)E H7}sF3Art. J% EFES 2A)7F B -78TC oA wrH == sta, 2
AZbll AA 0CE 7h3bar, 2 Fofl NICl (3 mL)E AFsATE. vHES NHICL (50 mL)¥} CHCl, (70 mL)

_‘?‘% Z‘l}—}‘]7]1 (Na2804), A ;c?:oﬂ
=

Hd)-2,2-trd-4-Eg| D) 7 2}

}\].o]oﬂ -‘E—‘ﬂﬂﬁ}‘i’i‘:}. ZI:}\C‘)] }6}% CHzclz (2 x 50 mL)E -r

ﬂHN'
2L
k!
%
o
o
N

et kel EFAIZT. MPLC (10—30% EtOAc-34F, 5182 1-(4-FF 2

ok
=
0(0.126 g, 74%)S WA A RA F5EATH

m/z 451 [M+H]'.

g2 (3.0 ) F 1-(4-F2e=2W4d)-2 2-tive-4-Eg gyt (0.126 g, 0.272 mmol, 1.0 eq)<]
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[1307]
[1308]

[1309]

[1310]
[1311]

[1312]

[1313]

[1314]

[1315]

[1316]
[1317]

Lo A5 (YA = A &N 0.27 ml, 1.086 mmol, 4.0 eq)S FH7}slct. WFSES 4A7 B9 AL
oA mukatgtt. F71A A3l (YA F AN €9 0.27 ml, 1.086 mmol, 4.0 eq)S FH7bela, WHEES
1A ZE Ber Aol mgkelar, 1 Fol ek sl FFAIAT. FFES Et0 (2 x 10 )2 A3} elste 1-

(U-E2eFdlld)-2 2-guda Azl s WA uA2x F58ta, o8 Mg st AxAl7lar, F7ke] AA ¢l
[e:

1

H
nmr (CD;OD) 7.62 (2H, m, 2H of CeH4F), 7.23 (2H, t, J 8.5 Hz, 2H of CgHLF), 3.53 (2H, s,
2H of piz), 3.44 (4H, m, 4H of piz), 1.68 (6H, s, C(CHs)); m/z 223 [M+H]".

zZexy-tirde 3}gtEo] gL ol dukdo g H&H [Xiao, K-J.; Luo, J-M.; Ye, K-Y.; Wang, Y.; Huang,
P-Q. Angew. Chem. Int. Ed. 2010, 49, 3037-3040]] 7]1A%¥ =}e} 2}

I-tert-FE S A 7FE B d-4-N-w| doln] 3] A 2 o] §H7d

H
O
T, —— O
N‘Boc N

gF2 29 e (20 nl) 3 1-tert-FE2A7l2Rrd-4-2 4972 d (0.45 g, 2.26 mmol, 1.0
golyl (HEFS=2Fe F 20 8N 2.26 mL, 4.52 mmol, 2.0 eq)S 7 ert. 108 FQF A4 HFY3)
A7 & JEF EoAEARZS| =gel= (0.72 g, 3.39 mmol, 1.5 eq)S H7}sta, WFSES 308 o1 2
2o wwtatgitt.  Z4(Rochelle) & (20 mL)& H7bsta, WHEES 1A17F B¢F wwkela, = Fof NalCO;
(50 mL)E #7skgder. §71%-5 CHCL, (2 x 100 mL) 2 F&38ta, 38ta, A5 (50

713 (NaS0)), 2 sl A BA SHES T4 29=A S5

Boc

mL) 2 A& 3, AZEA

'H nmr (CDCls) 8 4.03 (2H,
m), 2.79 (2H, t, J 12.0 Hz), 2.50 (1H, tt, J 12.0, 3.0 Hz), 2.43 (3H, s), 1.85 (2H, m), 1.47 (9H,
s,), 1.22 (2H, m); m/z: 215 [M+H] .

1Nl e o] A%

)
H ) N
-
_N NS |
Nog 7
OC o} e}

OHE X Eoln= (6 nl) F 1-tert-FEHSA7I2H d-4-N-vdolr| -y H 2l (0.136 g, 0.636 mmol, 1.0 eq)
2 ygd 72524 (0.231 g, 0.636 mmol, 1.0 eq)2 &3HE9] Eglodoelyl (0.13 mL, 0.953 mmol, 1.5
eq)ol o]o] HATU (0.214 g, 0.636 mmol, 1.0 eq)= H7IsIAtE. HFSES 447 Bt Ao wwkdlar, =1
o] EtOAc (100 mL)$} NaHCOs—% (1:1, 100 mL) Apolel Euwjstgct., H71%2 o< (100 mL), & (100 ml)
2 A4 (100 mb)= F7H2 AFstn, 2 $o AxAI7]2 (NaS0y), T shell sFA#HY.  MPLC (0—10%

MeOH-CHCl) &= 715" =4 (0.215 g, 61%)S WA BIXAZA F5330HH

“Boc

'H nmr (CDCL) 8 8.60
(1H, s, pyH-6), 7.92 (2H, d, ] 9.0 Hz, 2H of CH,OCH3), 7.80 (1H, d, J 9.0 Hz, pyH-3 or
pyH-6), 7.67 (1H, d, J 9.0 Hz, pyH-3 or pyH-4), 6.94 (2H, d, J 9.0 Hz, 2H of C¢H,0CH3),
4.63 (1H, m, 1H of BzpipH-2, H-6), 4.23 (1H, m, pipH-4), 3.98 (1H, m, 1H of BzpipH-2, H-
6), 3.86 (3H, s, OCH3), 3.52 (1H, m, BzpipH-4), 3.25 (1H, m, 1H of BzpipH-2, H-6), 3.09
(1H, m, 1H of BzpipH-2, H-6), 2.97 (1H, m, 1H of pipH-2, H-3, H-5, H-6), 2.82 (3H, brs,
NCHa3), 2.55 (1H, m, 1H of pipH-2, H-3, H-5, H-6), 1.97 (1H, m, 1H of pipH-2, H-3, H-5, H-
6, BzpipH-3, H-5), 1.92-1.66 (9H, m, 9H of pipH-2, H-3, H-5, H-6, BzpipH-3, H-5), 1.45
(9H, s, C(CHa)s); m/z: 565 [M+H]".

I-tert-F-EFA 72 R -3, 3-UZF L Z24-oln=yldglde] A
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[1318]

[1319]
[1320]

[1321]

[1322]

[1323]
[1324]

[1325]

[1326]

[1327]

[1328]
[1329]

SS50ol 10-1764952

I-tert-FESAI7I2RL-3, 3-T&F e 2-4-ddotr v d

F F

H RF
- -
N
Boc N‘Boc

gZz2de (1.5 nl) 5 I-tert-FESA7I2R -3, -UZFL2-4-3429ddd (AEY2~(Synthonix),
0.100 g, 0.426 mmol, 1.0 eq)®] &lo] WAolwl (0.070 mL, 0.638 mmol, 1.5 eq)ell olo] YEF EgolAE
AR 23 =)= (0.180 g, 0.851 mmol, 2.0 eq) S H7Fslgdt). WFSES 1647 B9 A 2dA] wulkslz, 1
ol 24 9 (2 mb)& H7bskar, A7 FoF wnkskgich. Wk EFE-S NaHCO; (50 mL) ¥} CH.Cl, (50 mL) A}

oo Hujalaltt. A S CHCl, (2 x 50 mL)2 FZ35ch. 8 §715S oI5 (50 nb) 2 AFsta, 7
ZA)7]3L (Na,S0y), #$t 3tol

Atk

=

FE5AFT. MPLC (30—70% EtOAc-3N2hH = FA] 3}FE (0.045 g, 32%)S FA

to

ad=

R

=
'H nmr (CDCly) 5 7.33

(4H, m, 4H of CgHs), 7.27 (1H, m, 1H of CeHs), 4.02 (1H, m), 3.92 (2H, s, CH,C¢Hs), 3.76

(1H, m), 3.32 (1H, ddd, J 21.5, 14.0, 4.5 Hz), 3.11 (1H, m), 2.97 (1H, m), 1.90 (1H, m), 1.67-

1.59 (1H, m), 1.46 (9H, s, C(CHz)s); “°F nmr (CDCl) & -109.0 (dd, T 243.0, 115.5 Hz), -119.5
(d, J 251.0 Hz); m/z: 327 [M+H]".

I-tert-FESA-3, 3-UEFQ2~4-oln =y g

Azt (hEF 0.030 )& olEH (3.0 nl) & HAolm g8y (0.045 g, 0.138 mmol)e] & H7}
T, ZEAaE AR HASL, NEES 247 B F4 ] stelA wutegith, ZetagE AiR
HAskar, WHEES 5% MeOH-CH.Cl, (4 x 5 mL)E §E3tdA] AZolEE 3] A7etsirt. AAES ¢ o)

o EHAA BA =S T ed2A F5aL, oS Al jle] ARkl

3,3-HET-02-d-ofr] sl el 9le] Wl EBAnoRe] AEY

gudEgolv= (1.5 L) F tEF2ou g sdZd (0.035 g, 0.148 mmol, 1.0 eq) ¥ F2jd 725241
(0.055 g, 0.148 mmol, 1.0 eq)2] &Mo] Eg]eldo}rl (0.031 mL, 0.222 mmol, 1.5 eq)ell ©]o] HATU (0.056
g, 0.148 mmol, 1.0 eq)E #H7IsIlth. AAdE [N §AS 5AI7F Bk Aol aitslar, 1 ol EtOAc
(100 mL) <} NaHCOs—% (1:1, 100 mL) Apelel &ufalalct.  f71%5 94 (100 mL), & (100 mL) 2 45 (100

nL) 2 F7E AFsar, 1 Sl AxAI7]a (NapS0), #2¢E shell &A1tk MPLC (0—10% MeOH-CH,Cl,) = T

al
olul= (0.057 g, 67%)= WA UL F55AT}

'"H nmr (CDCL) 8 8.97 (1H, s,
pyH-6), 8.17 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.93 (2H, d, J 9.5 Hz, 2H of C¢H4OCH3), 7.60
(1H, d, J 8.5 Hz, pyH-4), 7.07 (1H, m, NH), 6.94 (2H, d, J 9.0 Hz, 2H of C¢H4OCH3), 4.66
(1H, m, 1H of BzpipH-2, H-6), 4.55 (1H, m, 1H of pipH-2), 4.42 (1H, m, 1H of pipH-2), 4.19
(1H, m, pipH-4), 3.90 (1H, m, 1H of BzpipH-2, H-6), 3.87 (3H, s, OCH3), 3.52 (1H, m,
BzpipH-4), 3.24 (1H, m, 1H of BzpipH-2, H-6), 3.09 (1H, m, 1H of BzpipH-2, H-6), 3.05-
2.87 (2H, m, pipH-6), 2.04-1.99 (2H, m, 2H of pipH-5, BzpipH-3, H-5), 1.91-1.67 (4H, m,
4H of pipH-5, BzpipH-3, H-5), 1.46 (9H, s, C(CH3)3); m/z: 587 [M+H]".

(AN 2)- & (EWA)-tert-F4 4-olu]| e-3-ZF 0 2y g d-1-7l 252 o] E Y

t
o,



[1330]

[1331]
[1332]

[1333]

SS90l 10-1764952

47 AR e BB GOl AgE] e, (A2)- 2 (EA2)- tert-HF 4ol =-3-FF 0 235
ge-1-7he B Aee 22 o7 wsAel 714 uhs ol Alzagch:

i. TMSCI, E;N,
DMF

i. AMEZFQE  CHCN

Q OH OH
- -
h=]
y N N
Boc 19 Boc 19 Boc
F 5-191.3 (m) F 5-202.4 (d, J=321 Hz)

BnNH,, i. MsCl, EtsN i. MsCl, EtsN
Na(OAc)BH CH,Cl, CHCl,
CH,Cly ii. NaN3, DMF ii. NaN3, DMF

©/\NH NH, N Ng NH,
(Y e (Y e (Y7 Yy e (Y
Mk Mchibandy
EtOH EtOH EtOH

N N N N N
19 Boc Boc 19 Boc 19 Boc Boc
F & -203.8 (m) F 5 -205.2 (m) F 5-188,.2 (d, J=48 Hz)

ste] APKE Sdstrl7lE o] el dis) HAsAr.  APK &
2 4 FAFo] il APK 43t AR A% VEE AdHow d5Tte
sttk. shgh= 149801 Wigk AMPK 27d38ke] ECs #2> skl & 201 uEdilar, o7]A "A's= 0.5 ul
mlRkolal; "B"E 0.5-1 pMolal; "C'& 1-5 pMe]al; "D" 5-10 upMelil; "E"¥ >10 uM o]t}

ol olo
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