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of T3E A%, B9 A2 golth o "SulsE e gy U Rebsd SulsE B wTE L9
A @k AT giakzel MARA o dugdels, MugdeE $& TeaT

®odge ¥ oagel sl vyl @ guskEe 19 WE el TFstug dh wmepd, B odgel A
2 oo, o] "Folare, B owwel sgE Er oo @A Bt Su82e A8 & A
NEE FFE, AN e ABE AR, AW T AWHE F9L £FF gola, ot FARCE AAHA

N T el ®HatstA x3d Aot
e AAFHNA, & g ko ARgSlr] f% AAfdel ZiAlE seE Ee shehy 1 R/ 3y
la] 3}gt=ol B3 Aol

O A4 GEHeA, B oade 4en wE T4 (R B4 BAE A% ARg kA AxE A9,
a1 [ /e 584 Tas] Aol A 5E

=]
=
o shghEe) Zreee O WFE

Eogge E2ouy xEeith. dwrdow | a3t Zar=ee A o
A, e SEER BolstHl HMEVbsd stdEe] 28 fFeAld Flolv. wEbA, 2 g e A8 W
oA, gof "Fofst="e WEs] JHAIE FetES ol &Y e B Ee] JAHA kot SRt A Fof 5
AA WelA "HAE FFEE d3d ¢ e dFES ol&de, Ved ode Fold XmE EFE Aol
At z2eg FEA9 MEYd AxE 93 4] A= e Eo, +d["Design of Prodrugs", Ed.
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[0186]

[0187]
[0188]

[0189]

[0190]

[0191]
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el el s AEE 5 vk 8] WeAEe Bx B odge AAdE dehlad s

3

R
BOCN(>—NH2 +HO)J\/ \HL/_ EDCI, HOBt

(n (|||) TEA

D 3
ROCXR? Rz@;%
—N R4

< ;
O  HN O HN
>_/

Y o 1ra e}
BocN<>—NH W HNi}NH "

3
REZR

Q)
i o) HN‘%Z\R‘1
NaBH(OAc);
" o
. _— ><:>~N:}NH

M) ()

heA 18 EEky (DY setes AAste 4 FEE 9. AlEE opdEld (IDS 4F (11D

(714, (112 |shilzd thale] Al#& Ingersoll, A. W. et. al.,
Organic Syntheses 1932, XII, 40-2]<] 714" Axjo] wa} Azxd)d AZE A<k, oA EDCI/HOBt, PyBrop
TEE DCCY EA stol, 7] &vl, dAW THF, tolFZ2ue TE 1,2-tfo|F2 2w FTolA o 0T WA
oF 25T W99 2=oA WHEAIA, dgats o= (IV)E 8=

ofn|= (IV)Z f7] &ul, oA tholole o=, THF, tho]FE 2|t L= tho] Ak FollA ¢k 0T A <
25C W99 2:mol A Ak oA IN HCI, IN S0, Ei= Egfo] ZFQ oA EALIL ukgA]7] | ofl (V)& A&

=
oldl (V)& A, ot NaBH,, NaBH(CN); = NaBH(OAc)s;o] &EA8lel] 71 7], oAt Egtolddolnl,

teldgdzzdeln] = N-HlEdR2Ed FolA EXAAE ARSI B ARgEA B, #7] &vl, dA
o tolFzzue, 1,2- D}O]:Liioﬂ% EE THF FolA 0C Wix] oF 25T W99 2=olA 243 X3
E (VD3 wgAA, dgsks oblEd (DS B+

tierA o, shsha ()9 shghee Whe4 20 a.okd Wl weh Alxd 5 vt
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gl-_(l/kl 2
o}
NaBH(OAc) Rt
HNyNHBoc . X><}N:}NHBoc
Vi) R' X (VI
(v
\ 0
R
TFA X><:>7N:}NH2 HO)J\/NHBoc )
EDCI/HOBt
(1X)
0, NHBoc 0] NH;
R’ ot A R
><:>~N<>—NH N&NH
X — X
(XN (X1
. o)
RL_R?
g O HN
N /n_R4 } >_/ R
R2 S EDCI/HOBt RON}NH J \\/> 2
L X —|:/\R3
O oy — Hi TEA R

o714, Rei= O 3= Clojtt.

AlFg olAE Y (VIS 3-9A|, oA NaBH,, NaBH(CN); T+ NaBH(OAc);9] EAlstel 7] 47], oAd Ezt

ol dotnl, ol Az Ryl w N-UREEY FAA BAANE AEAAG B AgHA F1A, F7)
gul, o7t HolZzauE, 1,2-vlo|F 2o Ei TF Fol4 0T A °F 25C Wl LEolx 413
AR AT D3} WAA, B oHEE (TIIDS P,

olAEY (VIIDS f7] &uf, oA tholold o€|2, THF, tho]2Al e tho]|ZF22uel FoA ok 0T U
A ¢k 25C WY 2o IN HCl, IN H,S0, B Ego]ZF o RolA|EALT w2 A1A | tf23l= ofwl (1N)S

A=t

obdl (IX)S AZYA, oAt EDCI/HOBt, PyBrop ¥+ DCCol &A1t 7] &wl, oAU THF, tlo]F 2=
EE L 2-bolE 228 FollA oF 0T WA ¢ 25C W9 2] A (X)) F-AIA, dl-g3he olAlE
XDS =

oHAEIE (XD= {71 &vll, A ool oHE, THF Hi= vol5ik ol of 0T WA °F 25T W9
2ol 4 IN HCI, HSO, His Efo]ZF Q2o EA R A ste], ol (XID& A=t

oo

O

olvl (XIS AF (XIID) ¥ wSAZITh. R7F OHOl A%, wsS AZY Ak, oA EDCI/HOBt, PyBrop i
DCCe] &A) 3foll, 7] &ul, o7 THF, B}o]ﬁiiuﬂ e 1 2-tolFRRAR FelA, o 0T WA oF 25

T Wele] exelA S, R7FC1 A, WS f7] 47], oA Eetolddolyl, tholddZzHolw
T N-HEREE) &4 S, Tr7] |ul, dXd THF, tolEZzweh Ex 1,2-to]Sm2ole FollA,
°F 0C WA oF 25C W9fe] 2&=olAM Fdqste], Wesh= oMAEY ()& de=t.

shsba] (D9 e AE (VDezPH fed 4 k. (VDo AL w32 3o 8.oFx o] 9lr}.
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=00 " - 500

2= H e gegel. (XIV) (XV)

1N HCI R><:>:
—— O
HO

Al ofd Felol= FE oY 4z R7Z (4714, Re shsbal To] Aot uiel FH)E FUIEE EZ
(organometalic agent) A n-BulLi, i-PrMgBr T+ i-PrMgClel &4 sfoll, 7] &, oAd e 2, THF
EE tol&At FellA, -78C WA ¢ 0C HHe XA Al#E AE XIV)Y T-3AA, d&stes AD

XV)& 4=t

A XV& #F71 &, oAt opAlE, oHEVER =

= THF ZFo|A] 2F 0C WA &F 25C WHeol L5504
Ak, dlAY IN HCL E=+ IN H,S0,2 Adshe], dests Ae (VDS

d=t.

speba 19 e AT XIXNe2FE f=d 5 v, (XIX) 9] A2 vbg4 4o oFzE o] gt

Hpo Al 4
>C>< ] w Az A A O j
(Xvi) (xvin
1 1
_HyfPd_ ><:>< JRELLEY ><:>:o

XV (XIX)

AL XVDS #7271 &, odd olel=2, THF L= tho] Sk FolA, oF 0T WA of 25 W98 2=olA, &
A, A WAL (Burgess) AleFe Agfsto], tgshes @Al XVIDS =t

A (XVIDE 7] &9, oA deL Fo|a, ¢k 25T WA ¢k 50C MY %o, 5-10% Pd/CE Zu)j =zt
|A1A, 34.5 WA 344.7 ka (5 WA 50 psi)e &F stoll &4 7IAIR A ste], WSk 43k XVIIDS &4
=},

Ad7F (XVIID S 7] €9, oAY olHE, ofAEUEZ T THE FoA], ¢ 0T WA ¢ 25T HYY 59

A, IN HCL B IN BS0,2 A 2lste], digshs A XIX)S It

tjetd o2 3tE (XVID)S Hk2-2] 5o ok wWo) upa) A)|zx" 4 it}
13_}_0_)\1 5
oI (0
xxi) 2N NaCOq v
o) O Pd(PhyP
j @ GELLLRER 'S
0o o}
2N Na,CO,
7 &R e|nt, (XXII) (XVII)

AEg obd BB (X (9714, RS 248t To] Ao9 nlel 29)S Pd(PhP),, PACly(PhP), B PACl,
(dppf)SF 2 Zoj B N NajC0; B KL0,8 2o @719 24 afoll, 471 &uf, oAt S5, tho]&at &

= THF FollA, <F 80T WA oF 120C ¥HH9 =&%olA, &3 [Pearson, W. et. al., J. Org. Chem. 2004, 69,
9109-9122] 9] Axfol| uwe} AzxH Hld Egto]Z o] E(XXD) S RESAIA, U-g3she & XVIDS A&t
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[0215]
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[0219]

[0220]

[0221]
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[0223]
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[0225]

[0226]
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dergos, Agg ofd mi slHZobd Febo|= RZE PA(PhP),, PACL(PhP), E PACl, (dppf)9} 2& =
w BO2N NaCO; B KoCO2 22 9A71e] &4 shell, 7] &, A &7<l, tol&ak = THF FolA,
e 80C WA oF 120TC W 9le] 2x:ellA, Birch, A.M. 5¢] PCT %xﬂ 53 &4 (2006) WO 20060641895l u}

gk AlzE vid BEA o AHE (XIDS BeA1A, dgshs &3l XVIDS det
spsta] 19 sES AE (XIIDS2XE fx=4d § vt AT (XXIID-2> w52 6o cokd W] upet
Axd 5 Aot
E]_}_O_)\] 6
><:>< j DAST ><:>< j
(xXVvi) (XXIV)
1N HCI R!
_INRCE o

(XX

S f71 &0, d7dg telFZ 2 e, THF T to] &4l FollAf, oF 78T WA 2F 0T W9 =&

wolA, FTReEsh, o) DAST EE EdolEReedxd FRodel=r ALde], Yot EFeol

Foetol= (XXINE f7] &, o] obE, ShAEUED Ex= THF Fo14, oF 0T WX o 25T W9l
ol A, Ak, oA N HCl B IN IL,SO,2 Aglste], tigahs AE (XIIDE dtrh

speba 19 shgtee e XV eziy f2d 5 v AlE XXV wke2] 700 acokd el me} Az
)

b O O

HoN

R'MgBr >< ><:>< j 1N HCI R 5
(XXVI1)

(XXV)

Alg 2-mE-Z2a-2-A 90t o 28 AEY Ak, AZW Ti(0Et), %= CuS0ol =4 stell, 7] &1,

A o2 @R, THE i tho] 4k Fol A, oF 25T vl7) o 80C Welel LwolA, Algg 1,4-rho] AL
|2 [4.5 Hs 0 WEAIA, 2w E- g AR, 4-chol S A 2 [4.5) ) -8 o) -ofr] = 2
SESEN

2-vld-Z 2 -2- 3] 4-to] ALY 2[4, 5] v A-8-d e f) o =5 #7] &, o olEE, THF =
= o] 2t Fo| A, oF —78C A ok 25C Wole] eReA], §7]8% 24, oA RMeBr F= RLiZ A
3o, tgsts AEohu=s (XXVDE d&

Folmz (XXVDE 7] &), oA olHE, oNEUEZ wE= THF FolA, ¢ 0T WA ¢ 25T ¥
woll A, AF, elAT IN HCL ®i N 1S0,E Aste], digsts AE (XXV)E& At

shata) 19] shgE (o]7]M, R N EE 08 B8 Alo|2Rald oot AdE)e WA sol nokd ol
utel Alz=d S
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[0232]
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‘ﬂ'—q“ 8
o (O80T
R * - .
0 H O

L2 Ms, Tsolt}. oo (xvin

AlE O B= NI A8k R& 571 9471, ol KOs, CsyC0; Bz Nalle] =4 sell, #71 &vf, olzdd] DUF
F

THE FollA, o 25C A &F 80T WLle] koA, &7 EAolE T 47 wAdolE (XXVII)S} vt
A, d$ste Ag XVIIDS dEr).

R' 2 X7} 5 == 69 male o

oBL

st shek 19 SFHES SEE (XXVIID, (XXIX) e (XXX)2HE A=

i

gk, R 2 x5 EE 69 1ES @Ak 584 (VIID, (XIX) 2 (XX)9] 3322 ubga] 9o of
=% Ao ug Az = A

1
_1.DPPA_ R
—
PhMe, EtN w

Bt

(XXX|) 2. HCI (XXV|||
R
0PI T (KO
(XXXI11) (XXIX)

oyt Q =« X1 @
1. iPr-MgBr %% n-BuLi ;2<:><Oj

2.t- BUOK o]

0L7l

C14)
XN
(XXX)

o714 At AR AP Ei: Nojul;
73 Br ®iz [o]al;

DPPAY: Tho] o d 2 EHobx| Zot},

292 AR (XXVIIDS Egolodolvly} e 7)o EA4 slo], By} 22 g FolA, S04, 3}
A XKD SR (714, R'e dAd, Mag dd, sHzeld, £ Aaw o™ tholsdzs
EHopA =9} HhgA 7 aL, o]olA HCIT 22 to® Agozi Htd 5 Qo).

ohe wyow, Feh (XD AY (4714, RS obd i CHOHZ 38 sleZelde) S #7] &7, o
A tolFrame T FEIZEE Foa, oF 0T WA < 25T W 2xolA W3g TFA, HCI, 6N HS0,
T WEA I e o s Aeste], gigshe AE (XXIX)S dev.

vpxjgto = | kekd] (XXX) 9 3FgHEo| ] flste], L2 X3 JdaHE T st dAHEE Zhs
78 8-& o

el 2ol aelol= Y o}Rlg 78T UjA oF 0T LxolA, AWE 1,4-Tho] SA-2] 2[4.5] 6 -8 2
G4t A1 (etallating agent), AT n-3¥8 F wi okolxmza shidd uEslolrel WAL,
olold, @71, o2 HW e tert-REA|=R Aary. @b o2 2 dEzold nanlo=s o

WAL 1 AR B oIl AT VS SN S T, obd o drlzold olelorfo
S 0Ce kg 2EeIA ololiXzd vl BEvlelss) HE B4HoR WEFS A4 ol

= age] EAel e gAAel ZIA
S}k ]
H

A uHel §y Pl me g S Aok sk (D9l &
eizl el o8] Az 4 we)

ATk, 7] AAjds @A B ool AAldE dEh st
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[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
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e 1 N-({1-[4-(2-8 a-gH-] 2] -1-0))-Abo] 2 2 8] | o} Al e )-3-Q1 s} 91 ) &) -3- E e o] £2 0 2 v
o

TA Ar ZFA-4-AHEAL 1 4-To] SA-2T R[4 5]H]H-8-Y o AHE

0CeolA DCM (100 mL) T2 1,4-vpo|HA-232[4.5]0ZH-8-2 (¥ [Kayser, Margaret M.; Clouthier,
Christopher M. Journal of Organic Chemistry (2006), 71(22), 8424-8430]¢] Ax}o wiz} Az, 11 g, 70
mmol)¢] &NS TEA (11 mL, 77 mmol)ol] ©]o]A TsCl (Aldrich, 13.3 g, 70 mmol) & 3] AHEsIA}. &
ES A%k AA Aoz JF2AIFTE. &98 DOMF =l EHiskith. §U1E5S @R AASt, B
NapSO, = AZAI7]131, A#ste], wHAA, WA 138 ES A& g, dik 9 odE ofAHlE (10% 18 of
AEClE WA 100% o8 olAHo|E)S ALgste] Fu|ZefA] (CombiFlash)® A]2=®l (Teledyne Isco, Inc,

Lincoln, NE) 7oA de7} A Ay or AgAste], wA 1gzmxel F4 shghas A

I NIR (400 Mk, CDCl3) & 7.80 (d, J = 5.5 Hz, 2H), 7.28 (d, J = 5.5 Hz, 2H), 4.61 (m, 1H), 3.90 (m,
41), 1.85 (m, 6H), 1.55 (m, 2H).

A B: _1-(1,4-to] A28 2[4 5|8 H-8-4)-1H-T] 2] H-2-2 2 2-(1,4-Tjo]| SA-AT] 2[4 5]HH-8-U&
AD-3] 2]l

I, O

DMF (10 mL) 39 EFd-4-HEX 1,4-T}o]|2r}-~AT]Z[4.5]dT-8-U o~HZ (AdAA #AzH ul9}t
S 3.25 g, 10.3 mmol) % 1H-¥ & H-2-2 (Aldrich, 975 mg, 10.3 mmol)®] &MS (Cs,CO; (Aldrich, 3.36
g, 10.3 mmol)2] &} Stoll A 3AIZE B 80CE 7FEA7Ia, WZEA 3t ¥ ES oJFsla, &uE
HF Sl AASACE. FAFES odE ofME|o|ES}t Fof Eujlditt. F715S AFE MAsa, 4 N32504
AzxA 713, gRsta, FHAIZ the, @il 2 olE olAH Ol E (10% olE olAElo]E WA] 100% oE o}AE]
E)E AMEEY %’—Hl%ﬂw(@ A8 AdollA AElgt A AHoR GAste, WA m¥FEAe XA IFE,
= By FAo] Ze B3I 2-(1,4-To]|2A-AH2[4.5]HF-8-Ld2AD)-Fgd @ B} FAo] & EF |-
(1,4-t}o] FAl-2~u 2[4.5] 8| F-8-)-1H-F 2| d-2-25 AAT}.

1-(1,4-Cho] S A} 223 2 [4.5] ¥ 21-8-9))-1H-5] €] -2

H NMR (400 Mk, CDCls) & 7.48 (t, J =5.5 Hz, 1H), 7.29 (t, J = 5.8 Hz, 1H), 6.57 (d, ] = 6.0 Hz, 1H),
6.20 (t, J = 5.8 Hz, 1H), 4.99 (m, 1H), 4.01 (s, 4H), 1.90 (m, 8H).

2-(1,4-tho] S Al-~3] 2[4 5] H]| F-8-LLA))-7) 2]l

'H MR (400 Miz, CDCl;) & 8.11 (d, J = 3.1 Hz, 1H), 7.55 (t, J = 6.5 Hz, 2H), 6.80 (t, J = 6.0 Hz, 1H),

6.69 (d, J = 6.5 Hz, 1H), 5.20 (m, 1H), 3.95 (s, 4H), 2.01 (m, 6H), 1.75 (m, 2H).

GA C: 1-(4-F Aol S 2 AN ) -1H-9] g d-2-&
OO
O

OLAIE (10 ml) F¢ 1-(1,4-vo]&A-2u 2[4 5] 7-8-)-1H-T g d-2-2 (HetAlNAN Az v} 2L,
ok 300 mg, 1.28 mmol)e] &N ALoA 4A7F < IN HCl (2 mL) & x%a]o} STt RESES X3 FEAE
S ARt FA]iete], pHE AR AT SulE AFstl AAG, AFES oY opAE o] Est
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[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
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Zo| Bujatdrt. §7138 Q52 A4S, B4 NaS0,2 AXA7] 3, Jukala, 5HAA WA 13229
(3]

I NIR (400 Mk, CDCl3) & 7.35 (m, 2H), 6.60 (d, J = 6.5 Hz, 1H), 6.20 (t, J = 6.8 Hz, 1H), 5.41 (m,
1), 2.65 (m, 2H), 2.55 (m, 2H), 2.30 (m, 2H), 2.01 (m, 2H).

©7) D: N-({1-[4=(2-§ 22l 2] 9 -1-9) Ao 22 81 | -ob A E] Rl-3- 7k w 1 )-w el )-3-Eejo] 2o 2 vE]
-HlZoln =

F3C,

HN

QNQN@;EJ °

DCM (10 mL) Z9] 1-(4-&A-Alo|F2a)-1-T2|d-2-2 (AaANA Azxd vt 2L, 150 mg, 0.79
mmol) % N-(o}AElU-3-d7hlndvd)-3-Ego| ZF 2 rel-wl=oln|= [Cl 4 (HAd 2 ©@A ColAd A%
A owkel 22 400 mg, 1.18 mmol)e] &8 A -20)x 10% E<F TEA (340 uf, 2.40 mmol)ell o]ojA, F7} 44
7+ 5<¢F NaBH(OAc); (Aldrich, 510 mg, 2.40 mmol)® A28}t w358 I3} FEAIUEROZ AAAT).
f715& st F45E& FRREEF/IPA "AEL" (9F 311, v/v)E 38 FEST. FId H71T
Na,.SO,2 AZEA71aL, Aste], sHAA, ZALES A2 o, 29 (=5 dE oM Hoo| =

otAEIClE F2] MeOH 2] 5% 7N Nip) 024 o opAlE|o]E Bl MeOH F°] N NH;E AHE-3to] FH&

= N
T

] <g
A ® A

ofje
o

o =
N

seow AAstel, WA nPEzAel 2ld EA HFES QAT Bk FHo AL o PAA L wrh F4
o & oA

la: Aelst 2 Aglomvele] woh FAo] e ¥3

' NMR (400 MHz, ds—MeOH) & 8.25 (s, 1H), 8.20 (d, J = 6.3 Hz, 1H), 7.88 (d, J = 6.5 Hz, 1H), 7.86 (m,

M), 7.72 (t, J = 6.5 Hz, 1H), 7.46 (t, J = 6.2 Hz, 1H), 6.52 (d, J = 7.2 Hz, 1H), 6.42 (t, J = 6.0
Hz, 1H), 4.95 (m, 1H), 4.45 (m, 1H), 4.15 (s, br, 2H), 4.08 (s, 2H), 3.68 (m, 2H), 3.02 (m, 1H), 2.10
(m, 4H), 1.90 (m, 2H), 1.72 (m, 2H).

Ib: Aelst 2 Aglowrele] weh FAo] & 23

I NMR (400 MHz, d,~MeOH) & 8.27 (s, 1H), 8.18 (d, J = 6.5 Hz, 1H), 7.90 (d, J = 6.5 Hz, 1H), 7.75 (t,

J =6.2 Hz, 1H), 7.70 (d, J = 6.5 Hz, 1H), 7.62 (t, J = 6.5 Hz, 1H), 6.55 (d, J = 7.5 Hz, 1H), 6.42
(t, J =56 Hz, 1H), 4.85 (m, 1H), 4.70 (m, 1H), 4.40 (t, J = 6.0 Hz, 2H), 4.28 (t, J = 6.0 Hz, 2H),
4.10 (s, 2H), 3.35 (m, 1H), 2.25 (m, 1H), 2.10 (m, 2H), 1.90 (m, 2H), 1.55 (m, 2H).

A 20 N-({1-[4-(F | D-2-U G A])-Afo] F & S 4 |-op A E] T -3- 7pup e 9l }-w]| &l )-3-Ee}o| S 0 = v el -l

A sEES A 19 @A Coll 71AlE dAE ARESte], 2-(1,4-Thol SA-2T 2 [4.5]d -8-I 5 A1) -7 7
A Boll A A|ZH v} Z5)o @H T EEE WA udFHEZA AT

I NMR (400 Mgz, CDCl3) & 8.15 (d, J = 2.5 Hz, 1H), 7.60 (t, J = 6.8 Hz, 1H), 6.90 (t, J = 6.5 Hz, 1H),
6.75 (d, J = 6.5 Hz, 1), 5.45 (m, 1H), 2.68 (m, 2H), 2.41 (m, 2H), 2.30 (m, 2H), 2.20 (m, 2H).
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[0266]

[0267]
[0268]

[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

[0275]

[0276]

[0277]
[0278]
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SAl B: 3-[2-(3-Eto] EF 0 el x ol opn| i) -opA| Bl o] i | -op A B T -1-FF A4 tert=4-E o] ~H| =

FsC

>—/
BocN<>~NH

3-opn| m-olA B U-1-7} 224 tert-H-E o ~H|Z (AstaTech, 1.2 g, 6.97 mmol) % (3-Edo|ZFo2re-
Wl Yol -)-o} | EAL (Bionet Building Blocks, 1.57 g, 6.36 mmol)S AL0]x 4 A7+ F<F DCM (10 mL)
Z9] EDCI (Aldrich, 1.57 g, 6.36 mmol), HOBT (Aldrich, 1.22 g, 6.36 mmol) = H3tFt. ¥ AL

7 Zo #HlEsitt. f71eES dE MRS, 4 Na,SOE AxA7|a, oiste], FHAA, G
g2 thgoll, A 2 g ofAHolE (10% e ol EIClE WA 100% oAl otAEHOIE)E AHgste] FH

A® Nxwl ol Hdegt A Adon FAste], WA ngErAY) TA FFES AU

1) —
to

i
o

I NMR (400 MHz, CDCl3) & 8.10 (s, 1H), 8.02 (d, J = 6.6 Hz, 1H), 7.80 (d, J = 6.8 Hz, 1H), 7.56 (t, J

= 6.5 Hz, 1H), 4.61 (m, 1H), 4.25 (t, J = 7.2 Hz, 2H), 4.18 (d, J = 5.5 Hz, 2H), 3.82 (t, J = 7.5 Hz,
2H), 1.41 (s, 9H).

oA C: N-(opAlE P -3-A7mprdmel)-3-Eefo] S e muel-wl=ojm = f2] A7), HCl 3 TFA A

F3C,

A2 HAaAdA Axd 3-[2-(3-Eto]|EFF 2 v E-dlz ol ) -opA|dopr] i | -o A B - 1-F} 5 A At
2 (7.5 g, 18.7 mmol)E tho] Ak (5 mL) ¥ MeOH (20 mL) 39} 4N HClol &3sjA|#H T}, Wk
S F7IE 4 AN o wRkETE. §ulE AlASH], RES AX2AA, HCL A (34 F (foam)) o2 A

Ao A 3-[2-(3-Eto| EF e B E-dlzdolr|x)-ofEo}r] - |-olA Bl Y- 1-7}
(2.10 g, 5.24 mmol)E 1:1¢] TFAS} DCMe] &3 &< (10 mL)ol &A1, W&
kSt &mE AASY, FFES AZAA, F7Fe TFA (34 2Y)E sl TFA o249 XA 313

o
k]
oft
1
o
9
_ﬂ
ol
£
)
u
e
tlo
()
N

NeOll F9] & 3 Na(0, 02 SHEW B Aelste], f2l 471 A
A, B4 SARE A9 BA HTES AU, 0l B TR 9 F7be) weel B4k A8l

1H NMR (400 Mk, CDCl;) & 8.10 (s, 1H), 8.05 (d, J = 6.0 Hz, 1H), 7.78 (d, J = 6.2 Hz, 1H), 7.55 (m,
2H), 4.78 (m, 1H), 4.15 (d, J = 3.2 Hz, 2H), 3.95 (t, J = 7.0 Hz, 2H), 3.52 (t, J = 7.0 Hz, 2H).

B D: N-({1-[4-(312] 9--9) § Ay -Aho] #2914 |-} Al =8-Sl sbuk ) ) €))-3-E o] F 7 0 2w -l =
opil =

F3G

EA SEES A6 19 9A Dol AAE ARG AHgetel, 4-(312R-2-A %A -Afol FZEAE (B A
AZE vhsh 28) 2 N-(obAE H-3-Qohh A ) -3-Eeto] R mug-fzolu] 2) (ARA A AlxH
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]
[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
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dhsh 2ol FAH ofrwmsERE WA uPEA AxFA,
2a: A7t A AglowREe wrh FAo] e v
1H NMR (400 Miz, d,~MeOH) & 8.25 (s, 1H), 8.15 (d, J = 6.3 Hz, 1H), 8.10 (d, J = Hz, 1H), 7.88 (d,

J =6.5Hz, 1H), 7.70 (t, J = 5.6 Hz, 1H), 7.65 (t, J = 6.5 Hz, 1H), 6.90 (d, J = 6.2 Hz, 1H), 6.74
(t, J =7.0Hz, 1H), 5.18 (s, 1H), 4.45 (m, 1H), 4.05 (s, 2H), 3.62 (t, J = 7.0 Hz, 2H), 3.02 (¢, J =
7.0 Hz, 2H), 2.25 (s, br, 1H), 2.05 (m, 2H), 1.70 (m, 2H), 1.62 (m, 2H), 1.50 (m, 2H).

2b: A7l A Ao wHE S wWrl FAo] & B3

' NMR (400 MHz, ds—MeOH) & 8.28 (s, 1H), 8.18 (d, J = 6.5 Hz, 1H), 8.10 9d, J = 4.5 Hz, 1H), 7.90 (d,

J =6.5Hz, 1), 7.72 (t, J = 6.0 Hz, 1), 7.66 (t, J = 6.5 Hz, 1), 6.91 (t, J = 6.6 Hz, 1H), 6.75
(t, J =7.0 Hz, 1HO, 5.18 (m, 1H), 4.50 (m, 1H), 4.08 (s, 2H), 4.68 (t, J = 7.0 Hz, 2H), 3.70 (t, J =
7.2 Hz, 2H), 3.07 (t, J = 7.0 Hz, 2H), 2.25 (m, 1H), 1.96 (m, 2H), 1.75 (m, 2H), 1.42 (m, 2H), 1.25
(m, 2H).

Ao 30 N-({1-[4-(5-D.2 5 -2-% &-0-5] 2] v §l-1-9))-Ao] F 2 8 4 | -0} A E] 1-3-) b e w 0] }-vi] ] )-3-E e}
o] Z%.6 2 -yl <ol =

~1-(1,4-Tho S A= 2[4, 5] 8] 2-8-9) - -3 2 7| f-2-& 2 5-H 2 ¥-9-(1,4-T}o] S A2
21 22])-3] 2] ] 5]

setEs Al 19 @A Bell 71" daks ARgete], 5-HEE-1-v v d-2-2 (Aldrich) S 25E
K

5-B 2 5-1-(1,4-Tho] S A=A 2[4, 5] b 2-8-) - 1H-] 2] 7| el -2

' NMR (400 Mz, CDCly) & 7.65 (s, 1H), 7.33 (s, 1), 1.90 (m, 6H), 1.67 (m, 2H).

5-H 2 F-2-(1,4-T}O| SA-23] 2 [4.5] 6| 2-8-U & A] -3 v &

H NMR (400 Mz, CDCly) & 8.55 (s, 2), 5.30 (m, 1), 2.05 (m, 41), 1.90 (m, 2H), 1.72 (m, 2H).

GA B: 5-HER-1-(4-F4-Ato|F2 ) -1-J g n]d-2-2

(O

FA setEe AAld 19 9 Coll ZIAE dAae ARgsho], 5-HEE-1-(1,4-tpo] A=A 2[4.5]H -8~
D-H-F e d-2-2 (A NA Azxd viet Z5)e] SRRy WA 1 Azsiln.

ESI-MS (m/z): CioHiBrN,O.0l Wik AAEA]: 2715 ASX]: 272 (MHH).

SA ¢ N-({1-[4-(5-B2H-2 —2i-vlglujgl-1-)-Ato| F a2 g A |-olA E] d-3-A 7} A }-v &l ) -3-E g} o]
ZFEo2vg-i=oln =

_57_



[0296]
[0297]

[0298]

[0299]

[0300]
[0301]

[0302]

[0303]

[0304]

[0305]
[0306]

[0307]

[0308]
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F3C,

A HEe AN 19 9A Dol AAE ARE AgFe], 5B EE-1-(4-Sh-Abol FR e A)-1H-3] 2] -
-8 (ARANA Az vk 22) 9 N-(SHAEH-3-Arhuk A E)-3-E 2o] £ 9w -l o= (2]
Aol 2 WA COA AzH sl 2e)e] BAA opnwFeny WA nREzA Az

' NMR (400 MHz, ds—MeOH) & 8.15 (s, 1H), 8.05 (d, J = 6.3 Hz, 1H), 7.78 (d, J = 6.5 Hz, 1H), 7.71 (s,

1), 7.59 (t, J = 6.5 Hz, 1), 7.36 (s, 1), 5.05 (m, 1H), 4.35 (m, 1H), 3.92 (s, 2H), 3.54 (m, J =
7.0 Hz, 2H), 2.96 (m, J = 7.0 Hz, 2H), 2.15 (m, 1H), 2.05 (m, 1H), 1.80 (m, 1H), 1.52 (m, 2H), 1.40
(m, 2H), 1.10 (m, 2H).

A 4 N-(11-[4-(2-8 22Tl @ H §1-1-9))-Afo] 22 84 |-ol Al E| §l-3-Q7hnp e ol - E) - E o] 2 o 2

| =

=,
i)
5
Iy
o
1

F3C,

O, HN

QN‘O*N:}NE_/ ©

MeOH (20 mL) <9
N-({1-[4-(5- B2 2-2-24-20-9 g u|d-1-)-Alo] S 2 A -l A H P -3-L 7P Y }-m g )-3-Eg}o] 70 =2
Hel-gl=otu| = (FAld 3, @A CollA Axd whel 5, °F 150 mg, 0.27 mmol)E 10% Pd/C 7FEZIAIE AHE
sl Aeoa kA F BE FoA] I-FH (Cube)® A% 5E 428 wS7] (ThalesNano, Budapest,
Hungary) & &33tA a3k, AAE &4E& sF5A712 &89 (5 o4 oMAHolE WA od ofAH o E

9] MeOH 9] 5% 7N NH;) 024 o & olAElo]E 2 MeOH 2] 7N NI, E A}-&3lo] Zu|Zeja|® )28l Ao A

°

Ae7h A Ao AAlste], M ugsEMe] 4 dgtes A

F

ESI-MS (m/z): CosHagFaNsOsoll Thah AL, 477; AZX]: 478 (M+H).

A 50 N-({1-[4-(5-B 2 R-ggnd-2-AFA])-Ato]| = F 4 |-ofA|E] I -3-AI}up i ol }-m & ) -3-E e}o] Z

FA Sehms Al 19 @A Coll 71| dAE AREshe], 5-HRE-2-(1,4-tfo] SA-2Y 2[4.5] 8 H-8-<
SAD-dE e (A 3, G Aol Al vieh 5ol SRS ERE M uge2M A2

HONMR (400 Wiz, CDCly) & 8.52 (s, 2I), 5.38 (m 1), 2.70 (m, 21), 2.45 (m, 2), 2.33 (m, 2H), 2.20 (m,
2.

A B: N-({1-[4-(5-H 2R -J] v H-2-U 5] )-Ato] S22 | -op A E el -3- U 7pup e }-w & )-3-Egfo] FF- &
Zu -zl =




[0309]
[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]
[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]
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F3C

1 e 19 @A Dl AR AAE Aol (5282 2ol e e
(AANA AzE vksh 28) 2 N-(obAlE H-3-Q bk ol w ) -3-Eeho] H7 0 2u g = ( 2
W ColM AlzE vk @g)el S ohnlwmstE e WA ngBRA Axs,

5a: Ael7k A AglowyEel wrh FAo] e v

I NMR (400 MHz, d;~MeOH) & 8.45 (s, 2H), 8.15 (s, 1H), 8.05 (d, J = 6.3 Hz, 1H), 7.72 (d, J = 6.5 Hz,

1H), 7.55 (t, J = 6.5 Hz, 1H), 5.05 (m, 1H), 4.35 (m, 1H), 3.92 (s, 2H), 3.54 (m, J = 7.0 Hz, 2H),
2.96 (m, J =7.0 Hz, 2H), 2.15 (m, 1H), 2.05 (m, 1H), 1.80 (m, 1H), 1.52 (m, 2H), 1.40 (m, 2H), 1.10
(m, 2H).

5b: A7t A AglownEe] By SA4o] 18]

' NMR (400 Mk, d,~MeOH) & 8.58 (s, 1H), 8.20 (s, 1H), 8.06 (d, J = 6.5 Hz, 1H), 7.77 (d, J = 6.5 Hz,

), 7.60 (t, J = 6.5 Hz, 1H), 5.10 (m, 1H), 4.36 (m, 1H), 4.05 (s, 2H), 3.68 (t, J = 7.0 Hz, 2H),
3.05 (t, J =7.2 Hz, 2H), 2.20 (m, 1H), 2.10 (m, 2H), 1.70 (m, 4H), 1.55 (m, 2H).

L N-({1-[4-(6- % 2-6l-3] 2] P] 1-1-91)-Ao] F2 8 4] -ob Al E] Hl-3-A7huh . }-w &) -3-E o] FF Q=

A A 3-(1,4-TFo] L A2 24,519 F-8-2)-30-T g1 H-4-& D 4-(1,4-T}o] &A-2T] 2 [4.5]9F-8-2
L x])-31 hu] Tﬂ_
Nq @] o]
Oy
5 NG N ©
BA =S AAld 19 ©@A Bol 7AlE HAE AMEste], SH-TEHH-4-& (Aldrich) S 25 E 9 335
2A A zs)el .

3-(1,4-tho] SA-29] 2 [4.5] 9 F-8-%)-3H-7] 2] 7| T -4-
ESI-MS (m/z): CiHigNaOsol thgh AIAFA], 2365 A0 237 (MH).
4-(1,4-vFo] SAR-29] Z[4.5] 0 A-8-L 5 A)) - gl v

ESI-MS (m/z): CiHigNOsoll thdb AAEA], 2365 253 237 (MHI).
A B: 3-(4-SA-Ato] S a2 A ) -3H-d] e v T -4-

ey

O

A
1el-

=1

st A 19 GA Co ZAE AAE ARgstel, 3-(1,4-Thol S22 [4.5] ] 2-8-2)-3i-31
-2 (ARAGIA AzE vheh gg)e] SuERnE WA ngEeA Axs,

d

I NIR (400 Mk, CDCl3) & 8.15 (s, 1H), 7.90 (d, J = 6.0 Hz, 1H), 6.45 (d, J = 6.6 Hz, 1H), 5.21 (m,
1H), 2.60 (m, 4H), 2.31 (m, 2H), 2.11 (m, 2H).
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[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]
[0337]

[0338]

[0339]

[0340]

[0341]
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Sl C: N-({1-[4-(6-S 2-6li-3] 2] 1] ©1-1-0))-Abo] 2 9 1 | - A E] ¥1-3-Q) 7} o) vl €))-3-E e o] EF 0 v

g-dl=oln =
FiC,
O>_|-}N
N= o)
§ _\N~<:>—N<>—NH

O

Al e A6 19 @A Dol AR RS AFEEe, 3-(4-SaAlolFRE )3T M P42 (A
ANA AZE ket 2g) @ N-(ohAlE wl-3-2shuhw ol e))-3-E bo] T 0 2 el-wzopu] = (AAle] 2 T
ol Az vpeh 28] S04 opulwse Y WA 1@y AxAT

6a: Ae]g} A Ao v RE e Wt} FAo] #o B

il

' NMR (400 Mk, d,~MeOH) & 8.45 (s, 1H), 8.22 (s, 1H), 8.18 (d, J = 6.3 Hz, 1H), 7.92 (d, J = 4.5 Hz,

1H), 7.85 (d, J = 6.5 Hz, 1H), 7.66 (t, J = 6.5 Hz, 1H), 6.48 (d, J = 5.6 Hz, 1H), 4.55 (m, 1H), 4.48
(m, 1H), 4.05 (s, 2H), 3.76 (t, J = 7.0 Hz, 2H), 3.12 (t, J = 7.0 Hz, 2H), 2.35 (s, br, 1H), 2.10 (m,
2H), 1.90 (m, 4H), 1.30 (m, 2H).

6b: Ael7t 7 AglowhEle] Wy Ao & 9

I NMR (400 MHz, d;~MeOH) & 8.50 (s, 1H), 8.25 (s, 1H), 8.20 (d, J = 6.0 Hz, 1H), 7.94 (d, J = 5.0 Hz,

1), 7.88 (d, J = 6.5 Hz, 1H), 7.72 (t, J = 6.5 Hz, 1H), 6.45 (d, J = 6.2 Hz, 1H), 4.60 (m, 1H), 4.45
(m, 1H), 4.09 (s, 2H), 4.68 (t, J = 7.0 Hz, 2H), 3.75 (t, J = 6.5 Hz, 2H), 3.02 (t, J = 7.0 Hz, 2H),
2.30 (m, 1H), 2.20 (m, 2H), 1.85 (m, 2H), 1.54 (m, 2H), 1.20 (m, 2H).

Al 70 N-({1-[4-(F 2| D-4-AEA])-Ato] S 2 T4 |-of A E H-3- U 7pnp e A }-m & )-3-E e}o] Z2 0 mm el -

ey

=
[N
[o3
kﬁ

Bl A: 4 (32§49 S A Afo] F 2 alAL e

Al stgtEs AAlel 19 @A Col 71AlE EAE AREste], 4-(1,4-To] SA-2v 2 [4.5] v A-8-L %A )-9] 2]
o (2Alel 6, SA AcllAM AlzE Hiel ZE)o] BRIERE WA agaaA Alzsilt.

ESI-MS (m/z): CioHiNoOooll th3F AlAFX] | 192; AZX]: 193 (M+H).

A B: N-({1-[4-(F g H-4-U KA Ao SR F A |-olA E|H-3- A7 Y }-w e )-3-Eglo] 2L 2 2 v g -ul
Zoju| =

F3C

FA steES Al 19 @A Dol ZIAlE AAE AREShe], 4-(I 2 nd-d-L A )-Afol SR AR (Aol
Te) B N-(oHAEE-3-d 7t dve)-3-Egto] & F e 2l -l =oln| = (Ao 2 @A Col
A Alzd wkel ZE)e] @ ofn|wmstERE WA uYdEeA Azt
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]
[0349]

[0350]

[0351]

[0352]
[0353]

[0354]

[0355]

[0356]
[0357]

[0358]

[0359]
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Ta: Helst A APozreEe] wrk Fio] e 4

' NMR (400 MHz, ds—MeOH) & 8.55 (s, 1H), 8.38 (t, J = 5.1 Hz, 1H), 8.11 (s, 1H), 8.04 (d, J = 6.0 Hz,

), 7.75 (d, J = 6.0 Hz, 1H), 7.58 (t, J = 6.5 Hz, 1H), 6.72 (d, J = 6.5 Hz, 1H), 5.25 (m, 1H), 4.62
(m, 1H), 4.30 (m, J = 6.0 Hz, 2H), 4.15 (t, J = 6.0 Hz, 2H), 3.98 (s, 2H), 2.25 (m, 1H), 2.20 (m, 2H),
2.02 (m, 2H), 1.85 (m, 2H), 1.60 (m, 2H).

7h: W} SA4do] & £9

ESI-MS (m/z): CoslogFsNsOs0 Tk AL, 477; 2

e

X1 478 (M+H).

o
:
.
&
[
)

AAe 8: N-({1-[4-(5-0}0] & E-2-& A~ —2H-7] g
ol EFo RuE-w=oln &
A

ro

~1-91)-Apo] Sz 84 |-obA €] ©-3-2l sk

YA A 1-(1,4-TFo] A -~A0 2 [4.5] 0 F-8-Y)-5-¢}o] . T-1H-9] g H-2-&
|
— 0
<\ ;N‘*<::><5:]
O
¥A eSS Al 19 oA Bol 7lAlE AAE AFEShe], 5-olo] R E-1H-F g W-2-2 (Aldrich) 2 FF 9
A aPEZA AT

' NIR (400 Mk, CDCl;) & 8.05 (s, 1H), 7.78 (d, J = 6.0 Hz, 1H), 7.35 (d, J = 6.0 Hz, 1H), 4.95 (m,
1H), 4.51 (m, 1H), 3.98 (m, 4H), 1.98 (m, 4H), 1.80 (m, 4H).

SHA B: 5-olo] @ E-1-(4-S2-Ato] F2 A )-1i-5] 2] -p-&

FA FFES A 19 A Col ZIAE EARE AREEke], 1-(1, 4-Tho] SA- A 2[4.5] 1] A-8-%)-5-0o] &
E-1H-9 P d-2-2 (A AlzE il E)e] dR ey WA ugB e Azl

' NIR (400 Mt, CDCl;) & 8.05 (s, 1H), 7.82 (d, J = 6.5 Hz, 1H), 7.43 (d, J = 6.0 Hz, 1H), 4.98 (m,
1H), 4.51 (m, 1H), 2.56 (m, 2H), 2.30 (m, 2H), 2.10 (m, 2H), 1.94 (m, 2H).

B C: N-({1-[4-(5-0}e] @ Ep-& Aol 2] ¥l-1-9))-Apo] 2 8 4 ol 4| ] T -3-Q1 shup w o) -] €] )-3- E e o]

Zgomvg-ylzolns

F3sC,

|
— 6}
Q\ W S
(6}
FA sHghEs AAld 19] @A Dol T dAE ARSEte], S-ofol e e-1-(4-Sa-Abel F R EA ) -1H-] 2 | -
2-2 (AN Azd vpet Z5) B N-(OHAEE-3-A R dw ") -3-Egto] S e mrd-dl=otr] = (A
Al 2 gl Coll A Alze vkel ) o) ghelA] opm| Bty WA ugeRA AlZsEIT

ga: Melst A AglowyEel wrh FAo] e v

I NMR (400 MHz, d,~MeOH) & 8.18 (s, 1H), 8.08 (d, J = 6.1 Hz, 1H), 7.91 (d, J = 6.0 Hz, 1H), 7.75 (m,
1), 7.58 (t, J = 6.5 Hz, 1H), 7.48 (m, 1H), 6.32 (d, J = 6.5 Hz, 1H), 4.82 (m, 1H), 4.60 (m, 1H),
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[0360]

[0361]

[0362]

[0363]
[0364]

[0365]

[0366]

[0367]
[0368]
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4.15 (s, 2H), 4.10 (t, J = 6.0 Hz, 2H), 3.50 (t, J = 6.0 Hz, 2H), 2.90 (m, 1H), 2.02 (m, 4H), 1.75 (m,
41).

gb: Helvt A Aglozreel urh F4o] & B4

I NMR (400 MHz, d;~MeOH) & 8.15 (s, 1H), 8.05 (d, J = 6.0 Hz, 1H), 7.78 (m, 2H), 7.60 (t, J = 6.0 Hz,

1H), 7.50 (d, J = 6.5 Hz, 1H), 6.28 (d, J = 6.8 Hz, 2H), 4.62 (m, 1H), 4.51 (m, 1H), 4.05 (t, J = 6.8
Hz, 2H), 3.98 (s, 2H), 3.55 (t, J = 6.5 Hz, 2H), 2.75 (m, 1H), 2.00 (m, 2H), 1.90 (m, 2H), 1.75 (m,
2H), 1.35 (m, 2H).

A 90 N-({1-[4-(5-°l ¥ d-2-F A-2H-9] g A -1-)-Ale] SR A |-op A ¥ Tl -3-A 7pu} R Y }-w E] ) -3- E g} o]

FC

N=-({1-[4-(5-0}0] & =-2-2 420~ 2| -1-d )-Alo| 2 A |-ol A B -3-U 7R U }-HE )-3-Ego] EF o &
He-gl=olul= (HAld 8, ©A CollA Azxd vfet 2, 450 mg, 0.75 mmol), olE|d-Egto|wd-Ha
(Fluka, 100 mg, 1.02 mmol), Pd(PhsP).Cl, (Aldrich, 0.02 mmol), Cul ( Aldrich, 0.02 mmol) % TEA (1 mL)
= 2= 3loll A2 THF (6 nL) FolA &gt vHSES HA Rk, 28 &S ofFaa, 3
FEs B3 ZEEZEF/IPA "ZEA" (F 3:1, v/v)ell #ulatglth. §715S 5 NaS0,= xEA7]a, ol 7ts)
I, FFAA, 2ANES AT o, oF A4 308 B¢ TBAF (Aldrich, THF 9] 1.0 N, 2 nL)=&
Agednt. ulE AASIL, olojd &8 (=5 oY olAEHC]E WA oE ol HolE F9] MeOH <] 5%
N NHy) 0. %A od obdelo]E & MeOH 59| N NH,E Abgato] Fn|Zga@ rx~elow Hrate], 34 13

%

' NMR (400 M, CDCls) & 8.15 (s, 1H), 8.04 (d, J = 5.6 Hz, 1), 7.78 (d, J = 5.8 Hz, 1), 7.65 (t, J

= 6.0 Hz, 1H), 7.35 (m, 1H), 7.30 (d, J = 6.5 Hz, 1H), 6.90 (m, 1H), 6.45 (d, J = 6.5 Hz, 1H), 4.82
(m, 1H), 4.50 (m, 1H), 4.18 (d, J = 4.2 Hz, 2H), 3.95 (m, 1H), 3.65 (t, J = 7.0 Hz, 2H), 2.90 (d, J =
6.5 Hz, 2H), 2.35 (m, 1H), 1.95 (m, 4H), 1.60 (m, 4H).

28] 10: N-({1-[4-(5-A|obre-2-% &-2H-5] 2] Wl -1-9])-Abo] F2 8 4 -0} A €] 1-3-1 7} e} . 0] }-1] & )-3~ E e} o]

=4
Zgomvg-ylzolns

FsC
N
i\ Q. HN
— >—’ 6]
N—{C:j}—N<>»—NH
(@]
UBH FHIA N-({1-[4-(5-¢}o] L E-2-FA-20-T| 2| d-1-Y)-Ale] S 28 |-o A Bl -3- L 7puf 2 }-Hj e ) -
= F 8 2S5, 300 mg, 0.5 mmol), CuCN

FFEZo|EFe2dE-wzolu= (HAAld 8, WA CiAA Azxzd ul}
(Aldrich, 1 mmol), DMF (4 mL)¢] &L 180°ColA 30% E<t wlolaEw}l oAl AT, 1HELS o3
AU, FFES B3 F2EE/IPA "ZHIY" (¢F 3:1, v/v)d et 715 T NaSOE HAxA]7)
i, g3, FFAA, ZANES I e, §8d (&5 o2 oAH O E X o ofMHOIE ZF<
MeOH %9] 5% 7N NHy) 22 A] o & olAeHo]E 2 MeOH 59| 7N NH,E Al83te] En|Za® A ~uloz A 35}

of, & AP=EAM FA e AU

O
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[0369]

[0370]

[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]
[0380]

[0381]

[0382]

[0383]
[0384]
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' NMR (400 Mk, d,~MeOH) & 8.22 (s, 1H), 8.10 (s, 1H), 8.08 (d, J = 6.1 Hz, 1H), 7.81 (d, J = 6.0 Hz,

1), 7.65 (t, J = 6.5 Hz, 1H), 7.42 (dd, J = 6.5, 4.5 Hz, 1H), 6.42 (dd, J = 6.5, 4.5 Hz, 1H), 4.62
(m, 1H), 4.35 (m, 1H), 3.95 (s, 2H), 4.10 (t, J = 6.0 Hz, 2H), 3.62 (m, 2H), 3.05 (m, 2H), 2.20 (m,
1H), 1.96 (m, 2H), 1.80 (m, 2H), 1.65 (m, 2H), 1.20 (m, 2H).

A 110 N-({1-[4-(5-0] D=2~ 2-2l1-5] & 91-1-9) )-Abo] 2 2 821 | o} A E] 1-3-1 7} Q1 }-v &) -3- E e o] &
2.6 2 v g-y Zolv] =

A A 1-(1.4-tFo] S A2 9] R[4, 5] v H-8-)-5-H"-1H-F] 2] -2-2 5 2-(1,4-C}O| SA-2T] R[4.5]6] -
8- & A)-5-mE-F el

)
o
Me
— 0 N
SO0 &
O
EA 3ES AAd 19 @A Boll 71AlE AAE ALE-sle], 5-wlE-1H-T 2| d-2-2 (Aldrich) & Z25-E A
DY EZA] Az ).

1-(1,4-tFo]| §A-29 2[4.5] 6| 2-8-)-5-v & - 11-7] 2] e -2-&
ESI-MS (m/z): CuHliNOgoll i@k AAkA]: 249; AZX]: 250 (MHID).
2-(1,4-0FO)| SA-29 2 [4.5] 8] A-8-A A -5-v - 2]
ESI-NS (m/z): CuHliNOgoll i@k AAEA]: 249; AZX]: 250 (MHID).

97 B: 5ol E-1- (4= Afo] Z #2132l -2

Me
OO
¢}
FA setaEs AAld 19] @A Coll Z1AE dAE ARESte], 1-(1,4-tpo] A=A 2[4.5] 6] 2-8-)-5-d-
-2l 9-2-& (AeAelA AzE vheh 29)o Suseyy WA n e Az,

I NIR (400 Mk, CDCl3) & 7.58 (d, J = 6.2 Hz, 1H), 6.40 (s, 1H), 6.35 (d, J = 6.2 Hz, 1H), 5.25 (m,
1), 3.33 (m, 1H), 2.70 (m, 2H), 2.55 (m, 2H), 2.25 (s, 3H), 2.15 (m, 4H).

A € N-({1-[4-(5-rF-2-Sa-ol-vle] D -1-¢])-Apol F R A |—obAl B T -3-7hut R o }-w &) -3-Eefol 57
SzmE -y zolm =

F3C,

FA SRS AAld 19 @A Dl Z1AlE AAE AREEte], 5-mE-1-(4-SA-Afo] 2R
AetAol A Alzxze nksh 2Fg) B N-(oHAEd-3-L7mtRdme)-3-Eto]| S F e 2 e -yl =
A ColA Az mpsh Z5)o] A opveste e WA ndE e Azt

A)-1H-v 2l d-2-2
| = o ]_u]z (/\1;\]01] 2
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[0385]

[0386]

[0387]

[0388]
[0389]

[0390]

[0391]

[0392]
[0393]

[0394]

[0395]

[0396]

[0397]

[0398]
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' NMR (400 MHz, ds~—MeOH) & 8.25 (s, 1H), 8.20 (d, J = 6.5 Hz, 1H), 7.88 (d, J = 6.6 Hz, 1H), 7.75 (t,

J=6.4Hz, 1H), 7.55 (d, J = 6.0 Hz, 1H), 6.35 (s, 1H), 6.32 (d, J = 5.0 Hz, 1H), 4.98 (m, 1H), 4.80
(m, 1H), 4.52 ( t, J = 6.0 Hz, 2H), 4.38 (m, 2H), 4.01 (s, 2H), 2.28 (s, 3H), 2.25 (m, 2H), 2.05 (m,
2H), 1.85 (m, 2H), 1.50 (m, 2H).

AAL 120 N-({1-[4-(5-HE-F & H-2-U S A -ALo| G2 A A |- A EI-3-U T E A }-HF)-3-Egto| L &

HE-wlzoju =

=

A A 4-(5-l9-5] 2] §1-2-91 A -Apol 2 A=

p

=N

\ 7/
A BFES AAld 19 @A Coll 71AlE HAAE AMESte], 2-(1,4-Tho]| SAR-2T 2 [4.5] 0 Z-8-U & A])-5-1]
-yl (HAAld 11, @A AdA AzE vie} 23] dr T2 RE WA uPEZA AFRIT).

ESI-MS (m/z): CiHisNOool tgh AARX]: 205.11; ASX]: 206.6 (MtH).

A B: N-({1-[4-(5-wE&-T g T -2-UZA])-ALo| F 2 & A |-ol A E] T -3-U F}u} R A }-w[ €] )-3-E g} o] 2L Q 2 v
g-dl=oln =

o]

FsC NH
o

)

EA SFFES AAel 19 A Dol AAE AAEZ AREERe], 4-(5-vd-7] g H-2-0 S A])-Afo] R A= (A
Aol A AxE ukel 28) B N-(olAE H-3-A bt v e)-3-Eto] £2 o Ruldl-wl ol = (AAd] 2 T
A Col A Az vhsh 8o BAH ofn st RE] WA B ZA A2

12a: Aej7h A A omRE o nry SA4o] 22 o] ddA

' NMR (EEE¥5-d) & @ 8.12 (s, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.92 (s, 1H), 7.78 (d, J = 7.8 Hz,
), 7.39 - 7.49 (m, 1H), 7.06 (d, J = 7.1 Hz, 1H), 6.59 (d, J = 8.3 Hz, 1H), 5.06 - 5.22 (m, 1H),
4.55 (d, J = 6.6 Hz, 1H), 4.18 (d, J = 4.8 Hz, 2H), 3.63 (t, J = 7.5 Hz, 2H), 2.84 (br s., 2H), 2.51
(br s, 1), 2.22 (s, 3H), 1.95 - 2.05 (m, 2H), 1.41 - 1.64 (m, 6H).

12b: A7 A A owRE o nup SAfo] 22 o] @A

I NMR (EE22XF%-d) & @ 8.10 (s, 1), 7.99 (d, J = 9.6 Hz, 1H), 7.93 (d, J = 2.5 Hz, 1H), 7.79 (d, J
= 8.1 Hz, 1H), 7.60 (t, J = 7.7 Hz, 1H), 7.34 - 7.41 (m, 1H), 6.97 (br. s., 1H), 6.58 (d, J = 8.6 Hz,
1), 6.31 (t, J = 6.4 Hz, 1H), 4.81 - 4.98 (m, 1H), 4.41 - 4.66 (m, 1H), 4.13 (s, 2H), 3.63 (t, J =
7.5 Hz, 2H), 2.89 - 3.10 (m, 2H), 2.51 (s, 1H), 2.22 (s, 3H), 2.14 (d, J = 13.1 Hz, 2H), 1.81 (d, J =
14.7 Hz, 2H), 1.57 (br. s., 2H), 1.36 - 1.49 (m, 2H).

Aol 130 N-({1-[4-(3-T HA]-2-8 223 2] I -1-9)-Ato] S =2 51 A | ol A E] d-3-U 7pup 2 91 }-vf &) ) -3~ E &} o]
EremmE-gzoin =

ft
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[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]
[0408]

[0409]

[0410]

[0411]
[0412]

[0413]

[0414]

[0415]

[0416]
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SHA A 1-(1,4-Yo] SA-AY 2[4 5] F-8-)-3-H| EA]-11-v] 2] -2-2 2 2-(1,4-U}o] A=~ 2[4.5]4
-2 A-3-H EA -3 =]

-

MeO O OMe

FA shehEs Al 19 @A Bell 71AlE Aaks ARgSte], 3-wlEA-1H-9] g d-2-2 (Aldrich) &= HE w4

1-(1,4-Cho] S Ab-223 2. [4.5] ¥ 2L-8-91)-3-v 5 A -1H-5] 2] -2

"H NMR (400 Mk, CDCls) & 7.01 (d, J = 5.6 Hz, 1H), 6.56 (d, J = 5.8 Hz, 1H), 6.10 (t, ] = 6.0 Hz, 1H),
5.08 (m, 1H), 3.98 (s, 4H), 3.82 (s, 3H), 1.90 (m, 8H).

2-(1,4-t}o] SA-A9] 2[4, 5] H FA-8-L A )-3-H EA -9 o :

'H MR (400 Miz, CDCl) & 7.69 (d, J = 6.0 Hz, 1H), 7.03 (d, J = 6.2 Hz, 1H), 6.78 (t, J = 6.4 Hz, 1H),

5.23 (m, 1H), 3.95 (m, 4H), 3.80 (s, 3H), 2.05 (m, 4H), 1.90 (m, 2H), 1.72 (m, 2H).

CHA B: 3-mEA|-1-(4-FA-Alo] SR E ) -1H-F 2] Hd-2-2

19) @7 Col 1A ARE Aol 1-(1,4-Thol S22 [4.5]H 2-8-9)-3-5 5 4]
AoA AxE ks 2ol GREENY W nFBRA A%,

1H NMR (400 Miz, CDCls) & 6.90 (d, J = 6.6 Hz, 1H), 6.62 (d, J = 6.2 Hz, 1H), 6.20 (t, J = 6.5 Hz, 1H),
5.45 (m, 1H), 3.85 (s, 3H), 2.65 (m, 2H), 2.54 (m, 2H), 2.28 (m, 2H), 2.02 (m, 2H).

SO N-({1-[4-(3-W HAl-2- % 405 2] ©1-1-91)-Afo] 229 21 | ~oL Al E] -3~ b eh . o) - €] )-3- E o] 2
£o g yzojn

HN

QNQN@;F °

MeO O

Aol ZE 8 )-
2-2 (Aol Az vpet Z5) B N-(oRAlEd-3-d 7t d)-3-Egto] ZF e mrd-#l=oln= (A
A

FA shgtEs Aol 19] @A Dol 71AlE Aake AREske], 3-wilEA-1-(4-S - U
( 3L
lell 2 @A Colld Azg wpel 25)o 4 ofnmstz iy WA APz AT

13a: A7t A AdowiE o] W SA4fo] &2 #9

I NMR (400 MHz, CDCl3) & 8.20 (s, 1H), 8.08 (d, J = 5.8 Hz, 1H), 7.78 (d, J = 6.0 Hz, 1H), 7.62 (t, J

= 6.0 Hz, 1H), 7.48 (m, 1H), 7.20 (d, J = 6.0 Hz, 1H), 6.60 (d, J = 6.1 Hz, 1H), 6.15 (t, J = 6.0 Hz,
1H), 5.05 (m, 1H), 4.51 (m, 1H), 4.20 (d, J = 4.0 Hz, 2H), 3.80 (s, 3H), 3.68 (t, J = 6.5 Hz, 2H),
3.15 (s, br, 2H), 2.51 (m, 1H), 1.95 (m, 2H), 1.80 (m, 2H), 1.60 (m, 4H).

13b: Ay} A AHo g HES W} 4o & #3

' NMR (400 M, CDCls) & 8.21 (s, 1H), 8.10 (d, J = 6.2 Hz, 1H), 7.80 (d, J = 6.2 Hz, 1H), 7.65 (d, J

= 6.5 Hz, 1H), 7.50 (t, J = 6.2 Hz, 1H), 7.06 (d, J = 6.5 Hz, 1H), 6.75 (d, J = 6.5 Hz, 1H), 6.21 (t,
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[0417]

[0418]

[0419]
[0420]

[0421]

[0422]

[0423]
[0424]

[0425]

[0426]

[0427]

[0428]
[0429]

[0430]
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J =6.2 Hz, 1H), 4.90 (m, lH) 4.55 (m, 1H), 4.10 (d, J = 4.0 Hz, 2H), 3.82 (s, 3H), 3.70 (t, J = 7.1
Hz, 2H), 2.95 (t, J =7.0 Hz, 2H), 2.50 (m, 1H), 2.00 (m, 2H), 1.75 (m, 2H), 1.55 (m, 2H), 1.38 (m,
2H).

A o) 14: N-({1-[4-(3-W B A|-5] 2] -p-9) 4] )-ALo] F- 2 8 41 | -obA €] §1-3-1 7} 0 )] &) )-3-E efo] HE Q.
2oyl o] =

S At 4-(3-v] % A)-3] 2] W1-2-Q) G A])-Afo] F SA

s¥es

OMe

A Sk Ao 19 9 Co 1A A ST, 2Ll A 20051555
EA-TE (AN 13, B AN AzE wel 28)e Gnsny WA R Aza3id.

1H NMR (400 ME, CDCl3) & 7.70 (d, J = 6.5 Hz, 1H), 7.05 (d, J = 6.5 Hz, 1H), 6.82 (t, J = 6.6 Hz, 1H),

5.51 (m, 1H), 3.80 (s, 3H), 2.75 (m, 2H), 2.45 (m, 2H), 2.23 (m, 4H).

B B N-({1-[4-(3-01 5 A5 2] 1 -2-91 £ A])-Ao] F2 813 | ol A E] fl-3-ol 7w ol )] W) -3-Eefo] TR o =
v gl =oju) =

FsC

A BEEe AAd 19 @A Dol AR ARE Abgetel, 4-(3-wE A5 B-2-A A -Abo] F R AL
(ARl A A= vhsh 28) % N-(oPAIE H-3-A ok v E)-3-E o] 7 2u|d-sl=olr| = (AA]d] 2
S CoA AR uhsh 2ol BUH opvwstz i WA nPEwRA Az,

' NIR (400 M, CDCls) & 8.10 (s, 1H), 8.02 (d, J = 5.8 Hz, 1), 7.78 (d, J = 6.0 Hz, 1H), 7.68 (d, J

= 6.0 Hz, 1H), 7.55 (t, J = 6.2 Hz, lH) 7.05 (d, J = 6.0 Hz, 1H), 6.80 (d, J = 6.1 Hz, 1H), 5.25 (m,
1H), 4.51 (m, 1H), 4.20 (d, J = 4.0 Hz, 2H), 3.80 (s, 3H), 3.66 (t, J = 6.5 Hz, 2H), 3.05 (t, J = 6.0
Hz, 2H), 2.45 (m, 1H), 2.20 (m, 2H), 2.05 (m, 2H), 1.60 (m, 4H).

A6l 15: N-({1-[4-(4=8F0] £ FA] 9= 4ogii-5] 2] Tl-1-9))-Apo] 2 2 9] 21 -0} A E] 1) -3l 7w} o) -] &) -3
2o % ¢ ol gyl =olu] =

A A: 1-(1.4-to] &A -~ 2[4 519 F-8-9)-4-3}o| EEA-1H-F] & H-2-

o (O

A HgEe ANd 19 @A Bl AR AAE Agetel, 45t EHA-1H-32H-2-2 (Aldrich) S2TH
EEIES EXRIE ELTE

' NIR (400 Mk, CDClz) & 7.25 (d, J = 6.0 Hz, 1H), 5.98 (d, J = 6.5 Hz, 1H), 5.88 (s, 1H), 4.35 (m,
1H), 3.98 (s, 4H), 1.90 (m, 6H), 1.67 (m, 2H).
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[0431]

[0432]
[0433]

[0434]

[0435]

[0436]
[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]
[0445]

[0446]

[0447]

[0448]
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§7] B: d-sho] EEAl-1-(4-Sa-Abo] F2 8 A)-1H-] 2] -p-2

o}

Al SRS Arlel 19 @A Col A ARE ALgte], 1-(1,4-tho] SAb-2 3] 2[4.5] 8] A-8-9))-4-3ho] =
SA-M- P E-2-2 (ARANA AR vkt 220 BuEERE WA 1ZERA Az

ESI-MS (m/z): CyHisNOsoll thah AAEx]: 207; A 208 (M+H).

H-1-9)-Abo] 2 2 814 | oA E] 1-3-) 7hu o) }-v &l )-3-E o}

el
)

ot

o3

G N-({1-[4-(4-8O = FA] 28 A0l ¥
2.6 2 v g-yl <ol =

fil

Al 19] @A Dell Z1AlE AAE ARG, 4-8lo]| EEAI-1-(4-F A-Afo] SR8 A)-1H-9] 2]
ovkel 2E) % N-(OHAIE E-3-A 7k d v ) -3-Edfo| R e 2 d-wl=olv = (4
Hovkeh 2E)o] dddH op| st M ngE A Axzsigit

150: Ael7t A Ao Vel nrh Fao] e 24

' NMR (400 MHz, ds—MeOH) & 8.21 (s, 1H), 8.15 (d, J = 6.5 Hz, 1H), 7.82 (d, J = 6.0 Hz, 1H), 7.70 (t,

J=7.2Hz, 1), 7.30 (d, J = 4.2 Hz, 1H), 6.15 (d, J = Hz, 1H), 5.90 (s, 1H), 4.65 (s, br, 1H),
4.60 (m, 1H), 4.15 (s, 2H), 3.88 (t, J = 7.5 Hz, 2H), 3.45 (t J=7.2Hz, 2H), 2.55 (m, 1H), 2.10 (m,
2H), 1.75 (m, 4H), 1.42 (m, 2H).

15b: Helsh A AgowPee] ur FHo] & B3

'H NIR (400 Miz, d,;~MeOH) & 9.12 (s, br, 1H), 8.21 (s, 1H), 8.15 (d, J = 6.5 Hz, 1H), 7.82 (d, J = 6.0

Hz, 1H), 7.65 (t, J = 7.2 Hz, 1H), 7.52 (d, J = 4.2 Hz, 1H), 7.18 (d, J = 6.5 Hz, 1H), 6.06 (d, J =
5.6 Hz, 1H), 5.91 (s, 1H), 4.70 (m, 1H), 4.25 (s, 2H), 3.75 (t, J = 7.5 Hz, 2H), 3.30 (t, J = 7.2 Hz,
2H), 2.55 (m, 1), 2.30 (m, 1H), 1.80 (m, 4H), 1.60 (m, 2H), 1.42 (m, 2H).

A 160 N-({1-[4-(4-E A -4l-F 2 H-1-)-Alo] F 2 A | ol A | -3-U IR U }-wE )-3-Eg}o] TF0 &
o gl = ol =

Al Ar 1-(1,4-tho] S A9 2[4 5] 8 A-8-¢)-1i-T] 2] g -4-&

o~ X

FA4 eSS A 19 @A Bl 7AE AxE ALgdte] dr7|EA4 t-BuOK (Aldrich)E Ab&3dte] dgjd-
4-% (Aldrich) 258 WA g2 24 A2,

' NIR (400 Mk, CDClz) & 6.78 (d, J = 5.0 Hz, 2H), 5.50 (d, J = 5.0 Hz, 2H), 4.51 (m, 1H), 3.98 (s,
4H), 1.95 (m, 6H), 1.65 (m, 2H).

S B: 1-(4-% A Afo] e )15 2] g -4- &
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[0449]

[0450]

[0451]

[0452]
[0453]

[0454]

[0455]

[0456]

[0457]
[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]
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B ES AAd 19 ©A Col 71AE HAE AR, 1-(1,4-TFo] LA-AT 2[4, 5] 9 F-8-)-11-3] 2]
< (A

A
4 Aol AxE vhet 28)0) SuseRE WA ngEeA Az

r_TL I:M

ESI-MS (m/z): CuHiNOLol thgh ALEA], 1915 AS5A: 192 (MH).

A C: N-({1-[4-(4-Fa-4H-T 2 d-1-)-Ate| S 2 A A |- A E| P -3-U 7t R U }-wE)-3-Eelo] EF 0 2 v &
—H Zolm =

FsC

e e

A SFES A 19 @A Do JAR BAE Agetel, 1-(4-Sa-Ato]ZRAA)-1H-3 Y H-4-2 (A
oA AZE el 28) D N-(oPIE R-3-Aohrl A v E)-3- Bt R e 2 E-mzolu = (AAd 2 B
oA AzE vheh 2g)el RAH o WA nPBRA AxsA.

' NMR (400 MHz, ds~—MeOH) & 8.21 (s, 1H), 8.05 (d, J = 6.5 Hz, 1H), 7.87 (d, J = 6.0 Hz, 1H), 7.65 (t,

J=7.2Hz, 1H), 6.98 (d J=7.2Hz, 2H), 5.75 (d J =7.2 Hz, 2H), 4.60 (m, 1H), 4.05 9d, J= 3.0 Hz
20), 3.85 (t, J = Hz, 2H), 3.50 (t, J = 7.2 Hz, 2H), 2.70 (m, 1H), 2.35 (m, 1H), 2.08 (m, 2H),
1.80 (m, 4H), 1.65 (m, 2H).

A6l 17: N-({1-[4-(3-] D3] 2] -2-91 S ] )-Abo] F- 2 8 41 |-obA €] §1-3-1 7hrh 1w 0} &) )-3-Eefo] HF 0 &
Ao =

Al A 1-(0.4-to] SAL-A3 2[4, 5]d H-8-)-3-w & -1}-F] g H-2-2 2 2-(1,4-C}o]| SA-AF| &[4 5]~
8-ULA)-3-He-v g

@
O P

\ 7 a Y

wA S3HES A6 19 ©A Bol AR RS Algate], 2-alo| == A-3-vEueld (Aldrich) S2HE U
W nRgeA Aza.

1-(1,4-tho] S Al-27] 2 [4.5] 0] F-8-)-3-m D-1H-T Z H-2-&
ESI-MS (m/z): CiHigNOsoll ek AlRbA]: 249,145 521 250.1 (MHH).
2-(1,4-0o] SA-29] 2[4.5] 0 F-8-L & A])-3- & -7 2| o

ESI-MS (m/z): CyHigNOsell ek AlRbA]: 249,145 53] 250.1 (M+H).

S B: 4-(3-mE-3] 2] T -0- A& A])-A}o] F R A=

e}
(o]
—N
N\ 7/
EA BB AN6 19 W Col AAAE ARE AFBIhe], 2-(1,4-Th0] G- 2[4.5] 8 2-8-2 4])-3-]
gomew (Ao A vl 2ee] SrERRE W gL Az,
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[0466]

[0467]

[0468]
[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]
[0477]

[0478]

[0479]

ZIHSd 10-2012-0006051

ESI-MS (m/z): CiHisNOool tgh AAEX]: 205.11; ASX]: 206.6 (MtH).

oh
B2 G N-(1-[4-(3-o -9 2] D -2-A S A )-Apo] F2 34 | -op A E] ) -3- A 7 upw 91 }-vi €] ) -3-E e} o] EF 6 2 v
g-dlZ=oln =

o}

NH
(0]

NH

o o

EA SRS Aol 19 B Dol ZAE ARE AHEEte], 4-(3-v]E-3] el H-2-9 S A -Abol F R A (
28 sk 2g) % N-(ohAE B-3- A E)-3-Eeto] EF o 2rld-W=olu = (A6 2
29 vhsh )9 B oplwsERE WA nPEEA Az

o

17a: Helsh 2 AgomPeje] wrt S4o] e o] A

MR (ZE2¥EE-d) § ¢ 8.12 (s, 1), 8.02 (d, J = 7.8 Iz, 1), 7.79 (d, J = 8.3 iz, 1), 7.56 -
7.67 (m, 1H), 7.40 - 7.49 (m, 1H), 7.16 (d, J = 5.8 Hz, 1H), 6.06 - 6.21 (m, 1H), 4.91 (dd, J = 15.8,
8.7 Hz, 1H), 4.50 - 4.65 (m, 1H), 4.14 - 4.23 (m, 2H), 3.62 (t, J = 7.3 Hz, 2H), 2.85 (t, J = 6.9 Hz,
2M), 2.32 (br. s., 1), 2.14 (s, 30, 1.80 - 1.92 (m, 2H), 1.75 (d, J = 10.1 Hz, 2H), 1.52 - 1.64 (m,
4H)

17b: Helsh A AglowPee] wrt S4o] & oA

I NMR (MeOH) & : 8.23 (br. s., 1H), 8.17 (d, J = 7.6 Hz, 1H), 7.86 (d, J = 7.1 Hz, 1H), 7.69 (t, J =
7.7 Hz, 1), 7.50 (d, J = 6.8 Hz, 1H), 7.36 (d, J = 6.3 Hz, 1), 6.34 (t, J = 6.8 Hz, 1H), 4.91 (br
s., 2H), 4.47 (¢, J = 9.3 Hz, 2H), 4.00 - 4.17 (m, 2H), 2.17 - 2.26 (m, 2H), 2.11 (s, 1H), 1.95 (s,
3H), 1.71 - 1.89 (m, 2H), 1.61 (br. s., 2H), 1.48 - 1.58 (m, 4H).

Aol 18: N-({1-[4-(3-mF-2-5A-2H-v] 2] -1-¢ ) -Ato] S 2 3 A |-opA B P -3-U 7pmp e ) }-w| ] ) -3-E dfo] &
T El-w=oln =
o

Al A 3-vE-1-(4-Fh-Alo] G R A A -1l-v] el d-2-&

O

O
N
N\ /

FA sshEs AAld 19 @7 Coll ZiAlE dAE AREske], 1-(1,4-Thol SAR-Av 2 [4.5]d] 2-8-)-3-m 2 -
(AAe] 17, @A) Aol Alz=g vkeh 25) 9] R 2R A g2 Az

HNIR (Z2RZEE-d) 6 @ 2.66 (td, J = 10.0, 5.3 Hz, 2H), 2.37 - 2.47 (m, 2H), 2.26 - 2.35 (m, 2H),

2.08 - 2.19 (m, 2H).

A B N-({1-[4-(3-HE-2-& 21~ 2 T-1-U)-Alo]| F 2 F A | -ol A E]|H-3- A7 E Y }-w &l )-3-Eglo] T+
SEvE-mzoln &
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[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]
[0489]

[0490]

[0491]

[0492]

[0493]

ZIHSd 10-2012-0006051

o)
FsC NH
0
NH
o /O/N,j/
N
U
A BgES A6 19 97 Dl AAR BAE AESt], 3w 8-1-(4-S a-Abel FR I H)-1H-3 ¢ H-2-2
(Al A Azg viek 25) P N-(oFAEd-3-d 7t d g )-3-Egto] ZF e 2ud-wl=olu| = (HA]d 2

W Col A AlzE vk @g)el S ohnlwstE e WA ngBRA Axs,

18a: Aelsh 4 Aglo R Ele] wr} Slo] aHe o444

I NIR (MeOH) & : 8.24 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.84 - 8.02 (m, 1H), 7.63 - 7.80 (m, 1H),
7.41 - 7.56 (m, 1H), 6.81 (dd, J = 7.2, 5.2 Hz, 1H), 5.24 (br. s., 1H), 4.50 (s, 1H), 4.06 (br s, 2H),
3.64 - 3.77 (m, 2H), 3.05 (dd, J = 8.7, 7.2 Hz, 2H), 2.31 (s, 1H), 2.21 (s, 3H), 1.98 - 2.11 (m, 2H),
1.63 (d, J = 10.6 Hz, 4H), 1.49 (br. s., 2H).

18b: Alej7h 2 Aglow e o] nrp S/do] & o] ddA|

' NMR (MeOH) & : 8.24 (br. s., 1H), 8.16 (d, J = 7.3 Hz, 1H), 7.83 - 7.97 (m, 2H), 7.71 (¢, J = 7.8
Hz, 1H), 7.47 (d, J = 7.1 Hz, 1H), 6.73 - 6.89 (m, 1H), 4.96 (t, J = 10.5 Hz, 1H), 4.49 (¢, J = 7.1
Hz, 1H), 4.06 (br s, 2H), 3.70 (t, J = 7.7 Hz, 2H), 3.07 (t, J = 7.7 Hz, 2H), 2.41 (s, 3H), 2.17 -
2.27 (m, 2H), 1.91 (d, J = 14.1 Hz, 2H), 1.34 - 1.54 (m, 2H), 1.12 - 1.30 (m, 2H).

A o] 19: N-({1-[4-(4-r] E-5] ] §1-2-91 S A )-A}o] 2 2 8] 2] | -0} A E] ¥l -3-9) 7} o) )| €] )-3-E eho] £z 0 2
Wz ojn] =

Al A 1-(0 . 4-to] EAL-A3 2[4, 5]d H-8-)-4-w & -1}-F] 2] H-2-2 2 2-(1,4-C}o]| SA- AT &[4, 5]H -~
8-A5AD)-4-rE-g] =g

o}

(o] O
$ O
(o]
—N
\ 7/

s

Fed AAld 19 @A Bell 714l datE ARgsto], 2-sto]=SAl-4-vd vl 2]dl (Aldrich) 2255 ¥

=2 AZ8T

i n:
mo

al

2

Al 8}
%

1-(1,4-t}o]| SA}-23 2[4.5] 6| 21-8-)-4-v - 1H-3] 2] ¥ -2-&
ESI-MS (m/z): CulaNOsol i@k AAEA]: 251.15; 233 252.1 (MHD).
2-(1,4-t}o] ZAl-23 Z [4,5] ¥ 2-8-L & A] ) -4-v & -] 2| &

ESI-MS (m/z): CyHigNOsol Thak AAE=]: 249.14; 233 250.1 (MHD).
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[0494]

[0495]
[0496]

[0497]

[0498]

[0499]
[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

ZIHSd 10-2012-0006051

A B: 4-(5-mlE-] 2] -2-A 5] )-Alo] SR FAL=

WAl ShaEe AAd 19 @A col AAE AAE AFgshe], 2-(1,4-Tho] S A2 2 [4,5] ¥ H-8-2 % A])-4-v]
g-vnl (ARGl AxE viel 2g)e) wnseyE WA naEes Axa9)

|\

EST-MS (m/z): CyoHysNOgol ©idh AlAFX]: 205.11; ASFX]: 206.6 (M+I).

97 _C: N-({1-[4-(4-vl| & -5 2] 920 A -Afo] #2831 |0} A E] 63~ shuh s ol }- ] 6] -3~ E efo] HF- 0 o]

g-wZoln =

o)
FiC NH
o
NH
ONU/
o]
)
EA SRHES AAd 19 @A Dol A" daE AMEste], 4-(4-dE-T g d-2-dSA)-Alo] E R A= (H
Al A Az uvel 2S) L N-(o}AE P-3-U Il R d v E)-3-Ed}o] ZF o 2| e-#l =olu| = (A A 2
Al CollA Az viel Z5)e YA ofnisl2 Ry WA a3 ERA A Z£3GT

I NIR (E22X5%-d & @ 8.13 (s, 1H), 8.03 (d, J = 7.8 Hz, 1H), 7.95 - 8.00 (m, 1H), 7.77 (d, J =
7.6 Hz, 1H), 7.71 (d, J = 3.8 Hz, 1H), 7.52 - 7.58 (m, 1H), 6.65 (t, J = 4.8 Hz, 1H), 4.95 (br s.,
1H), 4.47 - 4.66 (m, 1H), 4.16 - 4.26 (m, 2H), 3.64 (t, J = 6.7 Hz, 2H), 2.85 - 3.04 (m, 2H), 2.27 (s,
3H), 2.04 - 2.18 (m, 1H), 1.99 (d, J = 13.1 Hz, 2H), 1.79 (d, J = 12.9 Hz, 2H), 1.42 - 1.63 (m, 4H).

A 20: N-({1-[4-(4= ] &9~ 2-2l-5] ¢ ©l-1-%) )-Abo] 2 2 821 | -ob A E] €1-3-1 7pu} w91 - v &) -3 E e o] &
2.0 2rg-ylzolr] =
o

Al A A-vE-1-(A-Sh-Abo] SR A ) -1y el -2

QO

e
N
N\ /

FA s AAle 19 @A Col Z1AE AAE ARSske], 1-(1,4-Thol AR 2 [4.5] ] A-8-)~4-vi e -
Al 19, @A AGA Al vheh )0 GRS ERE WA agERA AZsgi).

' NMR (EEE¥X5-d) 6§ 1 7.20(d, J =7.1Hz, 1), 6.50 (s, 1H), 6.15 (d, J = 6.8 Hz, 1H), 5.40 (t, J
= 12.4 Hz, 1H), 2.63 (dd, J = 14.1, 5.6 Hz, 2H), 2.49 - 2.58 (m, 2H), 2.24 (br. s., 2H), 2.20 (s, 3H),
1.97 (d, J = 15.2 Hz, 2H).

A _B: N-({1-[4-(4-mD-2-5A-2H-9] g -1-¢])-Alo] SR 8 A | o} A ¥ 1 -3-A 7pnp el j-wj & ) -3-E e}o] =3

Sz g-wlz=oln] =
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[0508]
[0509]

[0510]

[0511]

[0512]

[0513]
[0514]

[0515]

[0516]

[0517]
[0518]

[0519]

[0520]

SIHEE 10-2012-0006051
o}
FsC NH
0
NH
/O/N/D/
o)
=N
Jo
A HFEES A6 19 B Dol AAR AHE ALge], 4-vE-1-(4-S h-Abol F 2 ) -1H-5] 2] -2

(AN A Alzd wpeh Z5) B N-(opAE|D-3-A7put e d v d)-3-Edto]| ZF e 2rd-wl=olr| = (HA]o 2
A ColA Az mpsh Z5)o] A opveste e WA ndE e Azt

HNR (F2REE-d) 6 : 8.15 (s, 1), 8.05 (d, ] = 7.8 Iz, 1), 7.78 (d, ] = 7.8 iz, 1), 7.59 (d, J
= 15.4 Hz, 1H), 7.48 (d, J = 7.1 Hz, 1), 7.37 (t, J = 4.8 Hz, 1H), 6.05 (dd, J = 7.2, 1.9 Hz, 1H),
4.89 (t, J =12.3 Hz, 1), 4.57 - 4.74 (m, 1), 4.18 (d, J = 5.1 Hz, 2H), 3.70 (d, J = 15.2 Hz, 2H),
3.17 (br. s., 2H), 2.53 (br. s., 1H), 2.16 (s, 3H), 1.89 (d, J = 11.6 Hz, 2H), 1.73 - 1.84 (m, 2H),
1.53 = 1.68 (m, 4H).

AAle] 21 N-({1-[4-(2-&Fa-5-Eefo] Z¢ 0 2l -2l-v] | d-1-¢)-Apo] F 2 84 | -ob A B ¥ -3~ 7pup B ¢l } -]

g)-3-Egjo| T5 0 wule-ulzopu] =

SGA A 1-(1,4-tFo] A~ 2 [4.5] 0] H-8-Y)-3-Egto| ZF 2 2 v g -1}-9] g d-2-&

i@

7

N
\_7/
CF3

XA sES AAld 19 @A Bl ZIAE AHARE AMEsh, 2-3Po|EFA-5-Edto| EF 2 v ey
(Aldrich) 2 25E WA 135

1304 (M+H).

2
)
r)v
N
w
(]
@
—
=
112
|\
ﬁtl

ESI-MS (m/z): CiHysFsNOsell o

SHAl B 1-(4=FA-Ato] SR )-5-E o] ZF 0 mrd-1H-9] g d-2-2

O

N

N
N\ /
CF,

A SRS AN 19 9 Col AR ARE AHgshe], 1-(4-Sh-rbo] FREA)5-Ertol E7 o wrd-
-9 2 -2-& (AWAolA A% vheh el Sus ey WA ngRea Axs,

I NMR (MeOH) & @ 7.89 (s, 1H), 7.54 (d, J = 12.1 Hz, 1H), 6.54 (d, J = 9.6 Hz, 1H), 3.77 - 3.95 (m,
1), 2.10 (d, J = 14.1 Hz, 2H), 1.59 (t, J = 9.5 Hz, 6H).

@A C: N-({1-[4-(0-&4-5-Egto]| ZF 2 e -oi-v g t-1-A)-Alo]| F R dl A |-o} A E] Hl-3-A 7 = A }-v
E)-3-Eglo]ZZ 0 2 u -y =olu =
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[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]
[0530]

[0531]

[0532]

[0533]
[0534]

[0535]

SIHES 10-2012-0006051
0
FSC\Q)J\NH
kfo
NH
o O/N/j
N

P

CFs
EA sItES AAld 19 &A Dofl 71AlE HAAE AFESe], 1-(4-Sh-Ale] SR8 4 )-5-Egfo]| EF o =W d-
-9 d-2-2 (AaAfA Axd viel 25) D N-(oHAEU-3-d7RdrE)-3-Ego] ZF 2 d-wl=
ofn| = (AAle] 2 @A CollA AlxH vl Z-5)9 A olvwst2 iy WA P2 A A3t

2la: 4127} A AdomnEe] url FAo| e o]y A4

1H NMR (MeOH) & : 8.39 (s, 1H), 8.24 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.88 (d, J = 8.6 Hz, 1H),
7.71 (t, J = 7.8 Hz, 1H), 7.64 (dd, J = 9.6, 2.5 Hz, 1H), 6.64 (d, J = 9.6 Hz, 1H), 4.89 - 5.01 (m,
1H), 4.57 (t, J = 7.2 Hz, 1H), 4.07 (s, 2H), 3.70 - 3.86 (m, 2H), 3.04 (t, J = 7.8 Hz, 2H), 2.52 (br.
s., 1H), 1.83 - 1.98 (m, 4H), 1.67 (br. s., 2H), 1.60 (br. s., 2H).

21b: Aejrt A AdowiEe] Wt S4do] F oA A A

' NR (MeOH) & @ 8.39 (s, 1H), 8.24 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.89 (d, J = 8.1 Hz, 1H),
7.71 (t, J =7.8 Hz, 1), 7.22 (br s., 1H), 6.64 (d, J = 9.6 Hz, 1H), 4.89 - 5.01 (m, 1H), 4.45 - 4.56
(m, 1H), 3.62 - 3.74 (m, 2H), 2.96 - 3.15 (m, 2H), 2.25 - 2.35 (m, 1H), 2.06 (d, J = 15.7 Hz, 2H),
1.89 - 1.94 (m, 2H), 1.75 - 1.87 (m, 2H), 1.61 - 1.73 (m, 2H), 1.42 (d, J = 10.9 Hz, 2H).

AA 22: N-({1-[4-(2-Z5-5-Ego]| ZF 0 2 i gl -2f-3| 2| H-1-U)-Alo]| F 2 I A |-olA E| U -3-U I} e} = A } -1
E)-3-Egto]|ZZ 0 2 uEl-Hl=olu=

G A 5-F22-1-(1,4-To]| 2A-292[4.5] 9 F-8-)-1H-F g H-2-&

@

FA shgrEs Aol 19 @A Bl 71AlE Haks AEste], 2-sto]l=HA-5-F 22y (Aldrich) & 25H
n

I NMR (EE22X%-d) & +7.39 (d, J =2.8Hz, 1H), 7.24 (dd, J = 9.6, 2.8 Hz, 1H), 6.54 (d, J = 9.6
Hz, 1H), 4.89 - 5.04 (m, 4H), 1.75 - 1.94 (m, 8H).

A B: 1-(4-S-Alo]FR M) -5-F R -1l-v g d-2-&

0]

e

N
\_/
cl

EA FEES A 19 A Coll 71" HzFE AlREe], 5-FR2-1-(1,4-T}o| SA-A3 & [4.5]H T-8-
A)-11-9] 2l d-2-2 (ADA oA Az vfe} 25)o dro2HE WAl 5P E2 A A 23T

(<3

ESI-MS (m/z): CyHppFaCINOgell tigh Al4bX]: 225.11; AZA]: 226.1 (MHD).
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[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]
[0546]

[0547]

[0548]

[0549]
[0550]

ZIHSd 10-2012-0006051

A G N-({1-[4-(2-FA-5-F 2 2oy H-1-)-Ao| FR A H | ol A B -3- ATtk R g j-v &) -3-Eefo] &
T =

BA =S AAel 19] @A Dell VIAlE HEAE ARESt, 1-(4-SFa-ARe] R AD)-5-F R R -1H-v] 2 -
22 (Aol A Az vheh ) 8 N-(oHAlE E-3-d 7t R dug)-3-Edfo] EF e Rrd-M =olm = (4
Al 2 @A Coll A Al vheh ) o] S ofnlgtR e WA ngeA Azxeit.

22a: Melt A A¥ozREel urt SAo| e o]y A

' NR (EE2E¥5-d) 6 : 8.13 (s, 1), 8.02 (d, J = 8.1 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.57

7.69 (m, 1H), 7.45 (d, J = 2.8 Hz, 1H), 7.37 (t, J = 4.8 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 4.73 -

4.93 (m, 1H), 4.50 - 4.63 (m, 1H), 4.20 (d, J = 4.8 Hz, 2H), 3.64 (t, J = 7.3 Hz, 2H), 2.87 (t, J
1 Hz, 2H), 2.33 (br. s., 1H), 1.70 - 1.80 (m, 4H), 1.46 - 1.63 (m, 4H).

22b: Ay A AgogrBE ] WU} Aol & oA AA

I NMR (EE22X%-d) & @ 8.13 (s, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.59 (t, J
= 7.8 Hz, 1), 7.51 (t, J = 4.8 Hz, 1H), 7.45 (d, J = 2.8 Hz, 1H), 7.14 (d, J = 7.6 Hz, 1H), 4.75
4.89 (m, 1H), 4.50 - 4.65 (m, 1H), 4.21 (d, J = 4.8 Hz, 2H), 3.64 (t, J = 7.3 Hz, 2H), 2.81 - 2.88 (m,
2H), 2.32 (br. s., 1H), 1.69 - 1.93 (m, 4H), 1.47 - 1.63 (m, 4H).

Aol 23: N-({1-[4-(F 2] hel-3-9 S A )-Abo] 2 2 8] |-ob Al e §l-3-9l b o) b-n e])-3-Eefol 2.0 2 d-

=4
#l =ou] =

&

A A 3-(1.4-tFo] A -~ &2 [4.5]H F-8-L 2 A])-g &}zl
(0]
o
[0}
_N\
C

FA S Aol 19 @Al Bel Al dAE ARgske], Eul-3-& (Aldrich) 2H-E WA ug=2A

=

' NMR (MeOH) & : 7.90 - 8.04 (m, 1H), 7.40 (dd, J = 9.3, 3.8 Hz, 1), 6.97 (d, J = 9.3 Hz, 1H), 4.88
- 5.04 (m, 1H), 3.97 (br s, 4H), 2.04 - 2.21 (m, 2H), 1.77 - 1.93 (m, 6H).

97 B: 4-(3 2]t} 11-3-9) A )-ALo] F 2 8}

o
o]
=N
\Y /N
A ES AAd 19 A Col 71" RS AFEse], 3-(1,4-t}o] S A-23 2 [4.5] 9| T-8-<=-A])-3] g
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[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]
[0563]

[0564]

[0565]

ZIHE3I 10-2012-0006051
G (AeselA Az el 2] Bns ey WA ngBeA Az

HNR (F22¥E-d) 6 : 7.83 (d, J = 5.6 lz, 1), 7.15 - 7.27 (m, 1), 6.97 (d, J = 9.3 Hz, 1),
4.88 - 5.04 (m, 1H), 2.49 - 2.69 (m, 4H), 2.11 - 2.35 (m, 4H).

A _C: N-({1-[4-(F 2 p-3-L S AD-Ato| F 2 A A |-ol A E H-3-A 7w A }-w[d)-3-Eeto] L0 w el -ul
Zoju =

Bk
=N

FA sgt=S AAlel 19 @A Dell 71AE dakE ARgsto], 4-(FHTRI-3-L S A -Abel E 2 AR (A ol
A Alzd vkeh 25) B N-(oAEE-3-L bR d e )-3-Efo| SR e mud-wl =olm = (HA]d 2 TA] Col
A o AlzE mkek 5] @A ofrmstE Y WA g EEA Alzskgl

' NIR (MeOH) & : 8.17 (s, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.85 - 7.94 (m, 1H), 7.79 (d, J = 7.8 Hz,
), 7.61 (t, J = 7.8 Hz, 1H), 7.22 (dd, J = 9.3, 3.8 Hz, 1H), 6.93 (dd, J = 9.5, 1.6 Hz, 1H), 4.81 -
5.04 (m, 1H), 4.43 - 4.56 (m, 2H), 3.42 (br s, 2H), 2.94 (t, J = 6.7 Hz, 20), 2.35 (br. s., 1H), 2.03
-2.22 (m, 2H), 1.72 - 1.89 (m, 2H), 1.48 - 1.67 (m, 4H).

Al 240 N-({1-[4-(1,3-T}0] &4-1,3-T}0]3}o] E B -0} o] A1 E-2-% )-Alo]| S 2 & A |-} A E| U -3-U 71} =
-E)-3-Egjo] ZFQ 2 uEl-wl=oln &

o fux,

SHAl Ar 2-(1.4-to| SA-2 T 2[4, 5] v =-8-Y)-oFo] 91 E-1,3-t}o] &

BA SFFES AAd 19 ©A Boll 71AlE AAE AFEEt @VIEA NaHE ARSshe] ofo]lAjlE-1,3-tho] &
(Aldrich) o2 RE WA 33 E2x Axst9c).

'H NMR (400 Mgz, CDCl,) & 7.88 (d, J = 6.0 Hz, 2H), 7.65 (d, J = 6.5 Hz, 2H), 3.98 (s, 4H), 3.80 (m,
1H), 1.90 (m, 4H), 1.66 (m, 4H).

SHA) B: 2-(4-S2-Apo] F29]4)-olo] 40151, 3-tho] &

O
<O

(0]
B4 3EEL AAd 19 94 Col AR A2 AE5te], 2-(1,4-TFo] @A~ 2 ([4.5] 9] F-8-2 )-o}o] 29l
E-1,8-2 (AN Alxd vheh 25)0] EHoRRE MY ugEes Azl

ESI-MS (m/z): CuHisNOsoll thgh ALFA]: 2435 AS5A: 244 (MHI).

wA C: N-({

-[4-(1.3-t}o] & A4-1,3-t}o|dlo] = 2 -0}o] A2 E-2-2)-Alo]| F R I A |-olA ]| H-3-D 7}H} 2 < }-wj]
% =

full o
Ht
to
ffl
1= e

2)-3-EgfolE
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[0566]
[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]
[0582]

ZIHSd 10-2012-0006051

F3C

A SEe A 19 WA Dol JIAE AAE Agsle], 2-(4-Sa-Ae] 2 ,
(Aol AZE wheh 28) % N-(oPAE 9-3-Aohul el ) -3-E eo] H5-0 Zul e zolu = (244
sk 28] B ol iy WA ngBRA Az,

24a: Helsh A Aoz REe| urh FHo] e P3

£0)
)
(@)
=2
R
2
BN

1
H NMR (400 Mk, CDCl;) & 8.15 (s, 1H), 8.02 (d, J = 6.5 Hz, 1H), 7.80 (m, 3H), 7.69 (m, 1H), 7.55 (t,

J =6.6 Hz, 1H), 7.18 (m, 1H), 6.82 (d, J = 6.5 Hz, 1H), 4.55 (m, 1H), 4.20 (s, 2H), 4.10 (m, 1H),
3.52 (m, 2H), 2.98 (t, J = 5.5 Hz, 2H), 2.52 (m, 1H), 2.01 (m, 2H), 1.75 (m, 2H), 1.46 (m, 4H).

2ab: A7k A AglozyEel weh FAo] & ¥5

I NMR (400 MHz, CDCl3) & 8.11 (s, 1H), 8.05 (m, 2H), 7.75 (m, 3H), 7.60 (d, J = 5.8 Hz, 1H), 7.55 (t,

J =6.6 Hz, 1H), 7.28 (m, 2H), 4.62 (s, br, 1H), 4.51 (m, 1H), 4.20 (s, 2H), 4.10 (m, 1H), 3.55 (t, J
=6.5Hz, 2H), 2.90 (t, J = 6.5 Hz, 2H), 2.00 (m, 1H), 1.90 (m, 1H), 1.40 (m, 6H).

AAd 250 N-({1-[4-(2.3-T}o]3to] = 2-ml & [d] o} o] AL E-3-0] & A )-Alo] 22 8 Al |~o} A E] T1-3-2 F}u} 7. o) }—
Hg)-3-Eelo] ZE ¢ 2rd-yl=oln]=

A A 2-(1,4-to] SA -2 2[4 5|8 H-8-) -l Z[d]o}o]| FAE-3-2 9 3-(1,4-T}O| A=A 2 [4.5]d -
A2 AD)-mMlz[d]o}o] AL

%Ub B9

EA SRS WA 19 WA Bl AT AE Ags], WEolol&AE-3-% (Aldrich)ZFE WA 33
24 Azssd.

2-(1,4-Tho] $A}-2239] 2 [4,5] 8] 21-8-91)-H & [d] o} o] 4} F-3-2

' NMR (EE2E¥5-d) 6 :7.63(d, J=7.8Hz, 1H), 7.51 (ddd, J =8.3, 7.1, 1.3 Hz, 1H), 7.42 (d, J
8.3 Hz, M), 7.25 (t, J = 7.5 Hz, 1H), 5.04 (t, J =5.2 Hz, 1H), 3.87 - 4.15 (m, 4H), 2.12 (q, J = 6.1
Hz, 4H), 1.94 (dt, J = 13.5, 6.5 Hz, 2H), 1.70 (dt, J = 13.2, 6.4 Hz, 2H).

3-(1,4-t}o] SA-23] 2[4 5] 0 F-8-L 2 A )-wl & [d] o} o] &:ALZE

'H NIR (EEEXF-d) & :7.63(d, J=7.81H, 1M), 7.51 (ddd, J =8.3, 7.1, 1.3 Hz, 1H), 7.42 (d, J =
8.3 Hz, 1M), 7.25 (t, J = 7.5 Hz, 1H), 5.04 (t, J = 5.2 Hz, 1H), 3.87 - 4.15 (m, 4H), 2.12 (q, J
Hz, 4H), 1.94 (dt, J = 13.5, 6.5 Hz, 2H), 1.70 (dt, J = 13.2, 6.4 Hz, 2H).

1}
(o))
—

Sl B: 4-(flz[d]obo] SA1E-3-9) S A])-Afo] = AL =

N _O
4L
)

Jﬂl SRS AN 19 WA Col Y AAE AHgetel, 3-(1,4-Tho] S5 2 [4.5] v 2-8- A5 A%
dletolA1E (ARAolA AzD vhsh 2g)e) UnEeyE WA ngEeA Axsdr.
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[0583]

[0584]

[0585]
[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]
[0594]

[0595]

[0596]

ZIHSd 10-2012-0006051

HNR (F22¥2-d) § : 7.67 (d, J = 7.8 Hz, ), 7.51 - 7.59 (n, 1H), 7.45 (d, J = 8.6 Hz, 1H),
7.21 - 7.36 (m, 1), 5.14 - 5.40 (m, 1H), 2.59 - 2.77 (m, 2H), 2.41 - 2.55 (m, 4H), 2.27 - 2.35 (m,
2H).

GA _C: N-({1-[4-(f1Z[d]o}ol HALE-3-A G A -Alo] F R A A | -olA E] P -3-AFu} R A }-m ] )-3-E}o] ZF Q.
Zrg-dl=olu| =

A SRS AN 19 WA Dol AR AAE ALEste], 4-(NE[d]obo] SAFE-3-A %A )-Abo] E R EA
(ARANA Az wie} 28) D N-(lAER-3-A7hw el e)-3-Eo] T2 o zud-wzolu| = (AA]d] 2
A ksl 22)9] B ofwsmrE WA nPRZA AzFHAG,

25a: Aelrt A AdowiEo] Wt o] %2 F9

£0)
)
(@]
=2
R
2
BN

' NR (EEE¥X5-d) 6 @ 8.14 (s, 1), 8.02 (d, J = 7.8 Hz, 1H), 7.77 (d, J = 9.6 Hz, 2H), 7.47 -
7.69 (m, 1H), 7.35 - 7.47 (m, 2H), 7.19 - 7.30 (m, 1H), 4.98 - 5.11 (m, 1H), 4.44 - 4.65 (m, 1H), 4.21
(d, J = 5.1 Hz, 2H), 3.67 (t, J = 7.5 Hz, 2H), 2.95 (t, J = 7.1 Hz, 2H), 2.21 (dd, J = 13.6, 4.8 Hz,
2H), 2.09 (td, J = 8.4, 4.2 Hz, 1H), 1.63 - 1.75 (m, 2H), 1.46 - 1.62 (m, 4H)

25b: Helt A APozuEe ur F4o] & P35

I NR (E22X%-d) 6 : 8.18 (s, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.58 -
7.69 (m, 2H), 7.54 (t, J = 7.7 Hz, 1), 7.43 (d, J = 8.6 Hz, 1H), 7.27 (t, J = 7.5 Hz, 1H), 4.68 -
4.87 (m, 1H), 4.48 (5%, J = 6.4 Hz, 2H), 3.75 (s, 1H), 3.64 (t, J = 7.8 Hz, 2H), 3.01 - 3.10 (m, 2H),
2.36 (d, J =9.9 Hz, 20), 2.17 (¢, J = 10.6 Hz, 1H), 1.89 (d, J = 10.9 Hz, 2H), 1.47 - 1.65 (m, 4H),
1.13 - 1.24 (m, 2H).

A 260 N-({1-[4-(3-F 4--3H-Wl % [d] o} o] ALE-2-9)-ALe] F R o 2 |-ob Al B P -3-U hupw o }-v €] )-3-E &}
|E2ezug-wzolre
A:

[

au

A A 2-(4-S2-Apo] Z 2 8 ) -wl [ d] ofo] £ AbE-3-&

A ATEE QA 19 DA O 1AL IS A8, 20Tl -2 45105 )l
obolHAFE-3-8 (Aol 25, WA AN AxE wish 2] GuzErE WA nFBRA Az,

I NR (EE22X%-d) 6 : 7.85(d, J =9.9 Hz, 1), 7.64 (d, J = 6.1 Hz, 1H), 7.42 - 7.51 (m, 1H),
7.27 (d, J =7.3 Hz, 11), 4.89 - 5.01 (m, 1H), 2.55 - 2.61 (m, 4H), 2.21 - 2.37 (m, 4H).

B B: N-({1-[4-(3-%2-3H-W % [d] ool &A E-p-))-Apo] 2 2 821 |-l Al E] ¥1-3-Q1 7} & }-w €))-3- E o]
Z2ozdg-zoln e
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[0597]
[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]
[0606]

[0607]

[0608]

[0609]
[0610]

[0611]

[0612]

ZIHSd 10-2012-0006051

)
LZQ

NH
N{

.

(0]
A HES AN 19 WA Dol AR RS ALgste], 4-(NE[d]obo] EAIE-3-U %A )-Afo] ER e =
CAEA ol A ﬂi% Hlel 28) 9 N-(oPAE §-3-Q A W) -3 Edo] 220 2uE-zol = (246 2
o

Al Coll A Alzg vhelk 259 A opnwmst2 g WA ugm A Azl

26a: et A APozHe ur G40 e v

I NMR (E22X%-d) & @ 8.14 (s, 1H), 8.03 (d, J = 7.8 Hz, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.82 (d, J
= 7.8 Hz, 1), 7.47 - 7.69 (m, 3H), 7.14 (d, J = 7.8 Hz, 1H), 4.53 - 4.70 (m, 1H), 4.41 - 4.53 (m,
1), 4.21 (d, J = 4.8 Hz, 2H), 3.65 (t, J = 7.5 Hz, 2H), 2.89 (t, J = 7.1 Hz, 2H), 2.27 - 2.37 (m,
1), 2.13 - 2.26 (m, 2H), 1.74 (d, J = 13.6 Hz, 2H), 1.64 (d, J = 12.4 Hz, 2H), 1.47 - 1.58 (m, 2H).

26b: Ayl A Ao RREo B} F4o] & 3

' NMR (EEE¥5-d) & : 8.08 - 8.21 (m, 1H), 8.02 (d, J = 8.1 Hz, 1H), 7.72 - 7.90 (m, 1H), 7.60 (t,
J=7.8Hz, M), 7.30 - 7.39 (m, 2H), 7.19 - 7.30 (m, 2H), 4.53 - 4.70 (m, 1H), 4.41 - 4.53 (m, 2H),
4.13 - 4.22 (m, 2H), 3.53 - 3.75 (m, 2H), 2.98 - 3.12 (m, 1H), 1.95 - 2.12 (m, 2H), 1.76 - 1.93 (m,
2H), 1.16 - 1.32 (m, 2H), 0.87 - 1.09 (m, 2H).

A 27 N-({1-[4-(4-H|FA]-F 2} F-1-Y) Ao S 2 A |-oA E|H-1-L 7 U } - )-3-Eglo] T T 0 2 |
gy

Al

=

L

9A A 1-(1,4-tFo] 8-~ 2 [4.5] U] H-8-Y)-4-w & -1H-9] &} =

Me - 0
T~ X
N e}

BA SIRFES AAle 19 ©A Bl YAlE EAE AMEste, 3-wE-ugE (Aldrich) 258 92 1FE2A
Az 38} T}

1
H NMR (400 Mg, CDCly) & 7.28 (s, 1H), 7.21 9s, 1H), 4.18 (m, 1H), 3.98 (s, 4H), 2.10 (m, 2H), 2.05
(m, 2H), 1.90 (m, 2H), 1.75 (m, 2H).

S B: d4-(4-v]D-5] et E-1-9)-Afo] FE AN

Me
=
N

EA FFES AN 19 ©A Col 71" dxE Abgste], 1-(1,4-tho] &A-~A9] 2 [4.5] 8] F-8-Y )-4-H| & -
W-ygZ (AgANA Az %HH+§%WJQEEEEHﬂMHE%%EH«WEﬂﬁW.

' NR (400 Miz, CDCl3) & 7.35 (s, 1H), 7.25 (s, 1H), 4.05 (m, 1H), 2.70 (m, 2H), 2.55 (m, 2H), 2.40
(m, 2H), 2.25 (m, 2H).

A _C: N-({1-[4-(4-m| 5] -9 e}E-1-Q))-Alo] S = 8| A |-op A ] Tl -3- 7pup e Al - &l )-3-Eefo] S 0 = v &l -

W Zolu =
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[0613]
[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]
[0622]

[0623]

[0624]

[0625]
[0626]

[0627]

[0628]

ZIHSd 10-2012-0006051

Arel 19 @A Dol A1AE AaE AFgstel, 4-(4-wg-|ehE-1-) Ao FR A (A
o4 AEH whsh @g) L N-(ohAE H-3-Uohn el ) -3-Eate] 2R o 2l g- zelu] = (AAld] 2 B C
28 uheh 289 BAH o wmste i WA wPFEA Azt

27a: Hel7t A APozHe ur G40 e v

I NIR (400 Mk, CDCl3) & 8.11 (s, 1H), 8.02 (d, J = 6.5 Hz, 1H), 7.80 (t, J = 6.5 Hz, 1H), 7.28 (s,

1M, 7.21 (s, 1), 7.18 (m, 1H), 6.72 (d, J = 6.5 Hz, 1H), 4.52 (m, 1H), 4.20 (s, 2H), 4.05 (m, 1H),
3.52 (t, J =6.5Hz, 2H), 2.98 (t, J = 6.5 Hz, 2H), 2.30 (m, 1H), 2.12 (m, 1H), 1.91 (m, 2H), 1.75 (m,
2H), 1.56 (m, 2H).

27b: Ayt A Aoz REo| B} o] & 3

' NMR (400 Mk, CDCl3) & 8.10 (s, 1H), 8.05 (d, J = 6.5 Hz, 1), 7.75 (d, J = 6.0 Hz, 1H), 7.60 (t, J

= 5.8 Hz, 1H), 7.30 (s, ), 7.20 (s, 20), 6.82 (d, J = 4.5 Hz, 1H), 4.65 (m, 1H), 4.20 (m, 2H), 4.02
(m, 1H), 3.65 (t, J = 6.5 Hz, 2H), 3.02 (t, J = 6.5 Hz, 2H), 2.35 (m, 1H), 2.20 (m, 2H), 1.95 (m, 2H),
1.70 (m, 2H), 1.25 (m, 2H).

AAd 28: N-({1-[4-(4-%}o] @ Z=-F e}E-1-U)-ALo| F 2N |-ol A E| U -3-LFH} B I }-w & )-3-Eg}o]| ZLQ 2
wE s =oln =

SHA A: d-o}o] @ E-1-(1,4-tho] SAb-23] 2[4.5] Y -8-91)-1H-5] e}

AAlel 1o] @A Bell ZAE AakE ARgsho], 4-ofo] Lk-v|EE (Aldrich) 25-F WA ugE

' NMR (F2EXF-d) 6§ 1 7.49 (d, J = 2.5 Hz, 2H), 4.22 (s, 1H), 3.90 - 4.00 (m, 4H), 1.98 - 2.20 (m,
4H), 1.82 - 1.95 (m, 2H), 1.73 (dd, J = 13.1, 4.5 Hz, 2H).

EH7 B: 4-(4-0}o] © -l ebE-1-9))-Afo] F 2 I AL =

FA sEs AAld 19 @A Coll 7AlE HAE ARRSRe], 4-ofo] @ m-1-(1,4-tho] SA-29 2 [4.5] H A -
§-D)-1-3] 2% (Aol Azd vle 299 SRERRE WA ngEeA Az,

0 MR (E223¥5-d) 6 : 7.53(d, J =6.3Hz, 2H), 4.61 (tt, J = 10.1, 4.0 Hz, 1H), 2.47 - 2.65 (m,
4H), 2.37 - 2.46 (m, 2H), 2.20 - 2.35 (m, 2H).

B € N-({1-[4-(4-0}o] @ T3] 2} -1-%)-Afo] F 2 82 | ol Al | P-3-UFhupm el )-w &) -3-Eefo] 2 o w
g-dl=oln =
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[0629]
[0630]

[0631]

[0632]

[0633]
[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

ZIHSd 10-2012-0006051

EA SRS AAd 19 B Dol AAE AAE AHgel, d-(d-ofo] o E-sehE-1-9)-Ael F R A (A
WA AzE el 29) L N-(oHAIEU-3- QbR A E)-3-Edke| 25 e mulg-izolu = (AAd] 2 T
A ColA A= sk 2ol BA olvlmstz Y WA nERA AxHGT.

' NR (MeOH) & @ 8.21 (s, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.86 (d, J = 7.8 Hz, 1H), 7.79 (s, 1H),
7.66 - 7.75 (m, 1H), 7.46 (s, 1H), 4.45 (5%, J = 6.9 Hz, 1H), 4.15 - 4.29 (m, 1H), 3.88 (t, J = 7.7
Hz, 2H), 3.64 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.3 Hz, 2H), 2.32 - 2.43 (m, 1H), 2.02 - 2.28 (m, 2H),
1.75 - 1.88 (m, 2H), 1.45 - 1.74 (m, 4H).

AAld _29: 3-Eglo]ZF 0 2w El-N-({1-[4-(4-Eefolr e el d o E] d-v] g} =-1-¢)-Alo] F 2 A | -ol A E] -
3-UImE A -wE) - =oln =

DMF (5 mL) %< N-({1-[4-(4-o}o] L E-T|g}E-1-U)-Ato]| E 28 |-olA B -3-L 7pul 2 }-we)-3-E o] &
FoguE-wRoln|= (AAd 284 AZXH vl 7L 120 mg, 0.20 mmol), TMS-o}AlE @ (Fluka, 20 mg,
0.40 mmol), Pd(Cl,)dppf (Aldrich, 16 mg, 0.02 mmol), Cul (Aldrich, 3.8 mg, 0.02 mmol) % EtsN (56 uL,

0.40 mmol)®] &4 WA} 80T = 7Fd&tlth. Rbg=S Ad A=vtEHI Al (MeOH T2 NHsok 3 &
A F2] 0-100% o obAlHIO|E)® AAlste], #A stgteEe WA AP=EA AU

20a: et A APoeHe ur F4o] e v

I NIR (MeOH) & : 8.03 (s, 1H), 7.95 (d, J = 7.8 Hz, 1H), 7.61 - 7.73 (m, 2H), 7.50 (t, J = 7.8 Hz,
M), 7.35 - 7.44 (m, 1H), 4.26 (t, J = 6.8 Hz, 1H), 3.95 - 4.05 (m, 1H), 3.91 (q, J = 7.1 Hz, 2H),
3.45 (t, J = 7.6 Hz, 2H), 2.77 (t, J = 7.5 Hz, 2H), 2.14 - 2.25 (m, 1H), 1.90 - 2.06 (m, 2H), 1.58 -
1.69 (m, 2H), 1.33 - 1.53 (m, 4H), -0.01 (s, 9H).

20b: Ayt A AyogREo B} o] & 3

' NR (MeOH) & : 8.04 (s, 1H), 7.97 (d, J = 7.8 Hz, 1H), 7.77 (s, 1H), 7.68 (d, J = 7.8 Hz, 1H),
7.51 (t, J = 7.8 Hz, 1H), 7.39 (s, 1H), 4.13 (br. s., 1H), 3.75 (d, J = 14.7 Hz, 2H), 3.49 (¢, J =
11.2 Hz, 2H), 3.29 - 3.40 (m, 2H), 2.26 (s, 1H), 1.82 (s, 1H), 1.75 (br. s., 2H), 1.54 - 1.66 (m, 2H),
1.51 (br. s., 2H), 1.42 (d, J = 14.4 Hz, 2H), 0.00 (s, 9H).

A 8] 30: N-({1-[4-(4-o] €] I-5] e} Z-1-91)-Ato] F 2 82 |-l A| €] ¥1-3-Ql Fhubm Q) vl & )-3-E eho] H 2 6 v
g-wZoln =
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[0640]
[0641]

[0642]

[0643]

[0644]

[0645]

[0646]

[0647]

[0648]
[0649]

[0650]

[0651]

[0652]
[0653]

ZIHSd 10-2012-0006051

o
FsC NH
Lo
NH
o
7 N
=N

THF (4 mL) T9 3-Egto]ZFQ 2ue-N-({1-[4-(4-Egto| g A et d o ] d-] &} E-1- )-Alo] F 2 8 A |-o}A]
Elg-3-U7lupr e - g)-ml =oln = (AA]d 2904 AxE vie} S 52.5 mg, 0.09 mmol)e] &Mol| TBAF

(Aldrich, 47 mg, 0.18 mmol)E A 7}3}ar, WFSES 2204 HhAY Jﬂ , AY m=zulEagy AA (MeOH
9 N NHzeF & Ak 59 0-100% oY ofAEH o E)R ooz, A mPEZ A9 1A IJFES S
o}

30a: el7t A Ao RNEo] By o] 22 ¢4

' NMR (MeOH) & : 8.24 (br. s., 1H), 8.16 (d, J = 7.6 Hz, 1H), 7.81 - 7.95 (m, 1H), 7.71 (t, J = 7.6
Hz, 1H), 7.48 - 7.64 (m, 2H), 4.47 (t, J = 6.8 Hz, 1H), 4.20 (t, J = 8.3 Hz, 2H), 3.66 (t, J = 6.8 Hz,
2H), 3.32 (br s, 1H), 2.97 (t, J = 6.8 Hz, 2H), 2.51 (br s, 1H), 2.38 (br. s., 1), 2.20 (d, J=10.4
Hz, 2H), 1.79 - 1.88 (m, 2H), 1.53 - 1.75 (m, 4H).

30b: Helt A APozEe ur F4o] & v

I NR (MeOH) & : 8.14 (s, 1H), 8.06 (d, J = 7.8 Hz, 1H), 7.88 (s, 1H), 7.77 (d, J = 7.6 Hz, 1H),
7.60 (t, J = 8.1 Hz, 1H), 7.49 (s, 1H), 4.19 - 4.29 (m, 1H), 3.54 - 3.67 (m, 2H), 3.43 (d, J = 10.4
Hz, 2H), 3.31 (br s, 1H), 3.24 - 3.28 (m, 2H), 2.55 (br s., 1H), 2.34 - 2.46 (m, 2H), 1.84 - 1.96 (m,
2H), 1.66 - 1.78 (m, 2H), 1.40 - 1.64 (m, 2H).

AAd 31 N-A[1-(4-3}o| = ZA]4-o|u|t}F-1-U-ALo| F 2 & A ) - o} A E]H-3-UIn T A |- &l }-3-E e} o] T L Q
Zu -zl =
A A 1-(1.4-tFo] A -2 2 [4.5]H F-8-Y)-1H-o] vt} =

i@
O
Ly

0°CellAl DMF (20 mL) 3¢ o]®|t}Z (Aldrich, 10.0 g, 14.6 mmol)e] ®oll, Nall (Aldrich, & 9 60%,
300 mg)E H7Fst WEES ALow A the, HF Wzt %} Pl ZebaedA B 100C 2 7HE
A AT, HE , AE 9ol REan, EtOAc® FEFdta, Z2=2 AASAY. §715S dxA7a
(NayS0,), & o FEANL, A9 azvteady] G MeOH F2| NH; 3 A &k 2] 0-50 % <& o}

AEICIE) R o]olA, &4 ed2A el #Al steteEs s

et

I NMR (MeOH) & @ 7.76 (s, 1H), 7.21 (s, 1H), 6.99 (s, 1H), 3.98 (d, J = 6.1 Hz, 4H), 2.00 - 2.14 (m,
4H), 1.87 (d, J = 14.1 Hz, 2H), 1.69 - 1.82 (m, 2H).

Sl B: 4-o]m|hE-1-9)-Ato] F oAl

A B3RS A 19 @A col AR AAE AAgstel, 1-(1,4-Thel A3 2[4.5] 8 2-8-2)- 1i-o]
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[0654]

[0655]

[0656]
[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]

[0664]
[0665]

[0666]

ZIHSd 10-2012-0006051
tUE (AdAeA Axzd viel Z5)o] GRS REE WA uFERA AzsAn.

I NMR (MeOH) & @ 8.87 (s, 1H), 7.62 (s, 1H), 7.45 (s, 1H), 2.38 (d, J = 13.1 Hz, 1H), 2.02 (br. s.,
2H), 1.95 (br. s., 2H), 1.76 - 1.94 (m, 2H), 1.53 - 1.74 (m, 2H)

A C: N-A{[1-(4-o]r|tfE-1-d-Alo] F 2 A )-ol A E|d-3-UI}ul 2 A |- el }-3-E 2} o] ZF ¢ 2 v el -l = o}
0
C\©)‘\NH
0
NH
: g
&
N?
BA SRES Al 19 A Dl 71AlE AAE ARESEe], 4-olHthE-1-d-Alo] SR A E (A A A
Z8 vkt 25) 2 N-(OHAHA-3-L IR LW E)-3-Eglo] FF 2 e-wl=olu| = (HA]d 2 TA CAAlA Al
29 vk} 5o A4 ofn| w2 RE WA uPERA A3

o
i

3la: 27t A Aglowyyel wek o] e

I NIR (MeOH) & : 8.24 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.88 (d, J = Hz, 1H), 7.66 - 7.78 (m,
2H), 7.23 (s, 1M), 6.97 (s, 1H), 4.50 (t, J = 7.1 Hz, 1H), 4.12 (q, J = 7.1 Hz, 2H), 3.70 (t, J = 7.7
Hz, 2H), 2.98 (t, J = 7.7 Hz, 2H), 2.43 (t, J = 3.4 Hz, 1H), 2.05 - 2.22 (m, 2H), 1.70 - 1.84 (m, 4H),
1.51 - 1.67 (m, 2H).

3lb: Aef7k A Ao w e o] nrp SAo] 2 9

' NMR (MeOH) & : 8.24 (s, 1H), 8.17 (d, J = 7.8 Hz, 1H), 7.83 - 7.97 (m, 1H), 7.70 (s, 1H), 7.74 (s,
1), 7.33 (s, 1H), 7.07 (s, 1H), 4.88 (br s.,12H), 4.56 (t, J = 7.3 Hz, 2H), 3.63 (t, J = 7.1 Hz, 2H),
3.12 - 3.26 (m, 1H), 2.75 (br. s., 1H), 2.05 - 2.24 (m, 2H), 1.81 - 1.91 (m, 4H), 1.78 (br. s., 2H),
1.54 - 1.74 (m, 2H).

Aol 320 NA[1-(4-1pE-1--Ato] SR 8 A ) —op A ] Tl -3-d 7pnp e o | - &l }-3-E e} o] S 0 = v g -l = o} 1]

7 Ar 1-(1.4-T}o] A2 9) 2[4.5] 6] 5 -8-9)-1H-Ql o}
o
o
o
,N

FA stehES Al 319 @A Al ZIAlE dAkE o] gste], Y (Aldrich) S 25-E WA NP2 Az}
ATt

I NMR (EE22X%-d) & 7.9 (s, 1H), 7.73 (d, J = 8.1 Hz, 1H), 7.44 - 7.52 (m, 1H), 7.36 (ddd, J =
8.3, 6.9, 1.1 Hz, 1), 7.13 (t, J = 7.1 Hz, 1H), 4.53 (s, 1H), 3.92 - 4.05 (m, 4H), 2.32 - 2.53 (m,
2H), 2.01 - 2.17 (m, 2H), 1.91 - 2.01 (m, 2H), 1.70 - 1.89 (m, 2H).
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[0667]

[0668]
[0669]

[0670]

[0671]

[0672]
[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]
[0681]

ZIHSd 10-2012-0006051

Sl B: 4-QlhE-1-9-Alo] Fa oAl

9w

/N

A SRS AAd 19 BA Col A AAE Agstel, 1-(1,4-thol SAb-3] 2[4.5] 8] 2-8-9))-1H-2l e}
E (AW AxR vieh 2ol YrsenY WA 1PBRA Az

=1

MNW(%iig%ﬂ)SZSOZ@,ML776M,J=&IM,ML745—TM(w1m,TW—7A4m,
), 7.18 (t, J = 7.5 Hz, 1H), 4.92 (dt, J = 9.0, 4.5 Hz, 1H), 2.66 - 2.78 (m, 2H), 2.50 - 2.64 (m,
4H), 2.31 - 2.44 (m, 2H).

EHA C: N-{[1-(4-Q) b= 1-01-Afo] 22 82 -olA e -3~ bk Q) |-u & -3~ E el o] .0 2 |l - =opv] =

0
FaC NH
\fo
NH
N7
N
\Eﬁ
A SRHES Al 19 A Dl 7AlE AAE ARESEY], 4-0ThE-1-d-Alo] SR E (DA A Al
2 N-(oAE 1 -3-L 7up ] )-3-Egfo] ZF o 2vd-dl=oln = (AA]d 2 T ColA] Az

N-
o #1A opvlestziE WA PR Az

Lok

32a: Helt A AozrEel ur FHo| Ao s

I NIR (E22X5%-d) & @ 8.18 (s, 1H), 7.96 - 8.07 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.73 (d, J =
8.1 Hz, 1), 7.52 - 7.63 (m, 1H), 7.45 (d, J = 7.8 Hz, 1H), 7.31 - 7.41 (m, 1H), 7.06 - 7.16 (m, 1H),
6.66 (d, J = 8.1 Hz, 1H), 4.55 (q, J = 6.8 Hz, 1H), 4.36 - 4.49 (m, 1H), 4.20 (d, J = 4.8 Hz, 2H),
3.58 (t, J =7.3 Hz, 2H), 2.89 - 3.07 (m, 2H), 2.32 - 2.52 (m, 1H), 1.82 (br. s., 4H), 1.74 (d, J =
13.1 Hz, 2H), 1.55 (t, J = 13.4 Hz, 2H).

32b: Adef7k A AgowiEe] nr SAo] 2 9

1H MR (E22X5-d) 6§ @ 8.12 (d, J = 8.3 Hz, 1H), 8.01 (s, 1H), 7.71 - 7.83 (m, 2H), 7.56 - 7.65 (m,
), 7.41 - 7.49 (m, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.08 - 7.19 (m, 1H), 6.57 - 6.72 (m, 1H), 4.51 -
4.61 (m, 1H), 4.38 - 4.49 (m, 1H), 4.19 (d, J = 4.8 Hz, 2H), 3.58 (t, J = 7.3 Hz, 2H), 2.85 - 3.07 (m,

21), 2.32 - 2.53 (m, 1), 1.83 (d, J = 10.9 Hz, 2H), 1.76 (br. s., 2H), 1.57 (t, = 14.0 Hz, 2H),

1.20 - 1.43 (m, 20H).

A6l 33 N-({1-[4-(f1 [ 1,3] tho] &&-5-0) & a))-Apo] 2 2 8] | o} Al E] )-3-Q1 7} o1 ) €])-3- E efo] £
o ey zoj]

A A: 5-(1.4-t}o]l S A -2 2 [4.5] 0 F-8-L A -l %[1,3]t}o] &<

A\
o_ 0

(X
o

Ald 319 &7 Aol AR HAE o] &&te], AAME (Aldrich) 288 94 18524 A=x3s

=
2
Lo
o
it
o
fn
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[0682]

[0683]

[0684]
[0685]

[0686]

[0687]

[0688]
[0689]

[0690]

[0691]

[0692]

[0693]
[0694]

[0695]

ZIHSd 10-2012-0006051
et
I NIR (EEEXF-d) § @ 6.53 - 6.68 (m, 1H), 6.40 (dd, J = 7.5, 2.4 Hz, 1H), 6.16 - 6.31 (m, 1H),

5.57 - 5.69 (m, 2H), 5.52 (d, J = 11.9 Hz, 1H), 3.89 (s, 4H), 2.10 - 2.26 (m, 4H), 1.81 (d, J =
Hz, 2H), 1.67 (t, J = 6.6 Hz, 2H).

Sl B: 4-CHZ[1,3]0h0] $4-5-9) S A])-Alo] F2 AL

1 SEe AN6l 19 B4 ol 7AE ARE ALESA, 5-(1,4-Th0] SA-23] 2 [4,5] 6] 2-8-2 S AW =
31tro) 8%

(Al Azd vhel 2e)e] GRERRY WA ngEeA Azshg),

U o

ESI-MS (m/z): CiHuO0 Wik AXEX]: 234.09; 2= 235.01 (M+H).

YA C: N-({1-[4-(A1%[1.3]0] &&-5-A S A])-Alo]| F R A |-ol A E| H-3-A 7t B A }-wE])-3-Ee}o]| ZZQ
2| g- =oln] =

NH

Lo N& Lo

% ﬂ HIEE A0 190 WA D) A AAR A8, O 3150l S50 A Aol SR
A 28 uhsh ) D N-(ohAlE H-3- A7 A ) -3- E o] 76 ( 2
%741 COA A= uhsh 2ol BN opvlmstz iy WA nPEwaA Az,

I NIR (MeOH) & : 8.24 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.88 (d, J = 8.1 Hz, 1H), 7.64 - 7.77 (m,
2H), 6.52 (d, J = 7.6 Hz, 1H), 6.37 (t, J = 8.3 Hz, 1H), 5.88 (s, 2H), 4.48 (t, J = 7.1 Hz, 1H), 4.05
(br s., 2H), 3.68 (t, J = 7.5 Hz, 2H), 2.90 - 3.11 (m, 2H), 2.51 (br s., 1H), 2.19 (d, J = 10.6 Hz,
2H), 2.10 (d, J = 13.1 Hz, 2H), 2.00 (d, J = 12.9 Hz, 2H), 1.87 (d, J = 10.9 Hz, 2H).

Ao _34: N-({1-[4=(N 2 [d] oFo] 2 E o} 5-3-2) G A])-Abo] 2 2 821 | -ob A E] €1-3-1 7} 91 ) -vi &) -3- E e o] &
2.0 2rd-ylzolr) =
o

Al A 3-(1,4-tho] SA-29] Z[4.5] 9 A-8-A S A -l % [d] oFo] AF o} &

Al Bell 71A® "AbE ARgSte], 1,2-wlZ=oto]AElobE-3-2 (Aldrich) o= HE W)

I NIR (EE22X%-d) 6 : 7.8 (d, J =8.1Hz, 1), 7.73 (d, J = 8.3 Hz, 1H), 7.47 (t, J = 7.2 Hz,
1), 7.30 - 7.39 (m, 1H), 5.29 (t, J = 5.2 Hz, 1H), 3.79 - 4.04 (m, 4H), 2.04 - 2.15 (m, 4H), 1.91 -
2.02 (m, 2H), 1.66 - 1.77 (m, 2H).
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[0696]

[0697]
[0698]

[0699]

[0700]

[0701]
[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

[0708]

ZIHSd 10-2012-0006051

Sl B: 4-(Hlz[d]ofo] AElop2-3-U FA] )-Ato| F 2 AL

3

»—0
A SRS A 19 @A Col A AaHE Abgehe], 3-(1,4-the] Al 3 2 [4,5]H A-8-9 5 A
[d]ofolaElobs (AeAelA] Az vhoh £8)e) Buseye W uguas Azsherh,

1H MR (E2REE-d) & : 7.92 (d, J =8.1H, 1), 7.79 (d, J = 8.1 Hz, 1), 7.53 (td, J = 7.6, 1.1
Hz, 1), 7.40 (t, J = 8.0 Hz, 1H), 5.53 - 5.62 (m, J = 5.6, 3.1, 3.1, 3.1, 3.1 Hz, 1H), 2.52 - 2.77
(m, 2H), 2.34 - 2.51 (m, 4H), 2.21 - 2.34 (m, 2H).

A _C: N-({1-[4-(HZ[d]oFo] Flo}5-3-A S A] ) -Ao] SR 4 |-o} A B ©1-3- A 7hup e o }-vi & ) -3-Eefo] T
S ZuE-wl =oju| =

CF,

O

NH
yas

d 0
N

S’N\: p

A FFES A 19 @A Dol Z1AE HAE AFEshe], 4-(WlE[d]ofo] AE]olE-3-YU A )-Alo] E A}

(AA A Azg vkel 23F) 2 N-(HAEH-3-d 7R d v E)-3-Egto] EF e 2 g -l Zoln| = (A A]
2 S Coll A Alzxg wpoh Fg)o] SdA ofrest2 iy WA N2 AT

2 1

3da: Ael7k A Agow e o] nyp SA4o] A2 79

' NIR (MeOH) & : 8.24 (s, 1H), 8.15 (d, J = 7.8 Hz, 1H), 7.78 = 7.85 (m, 3H), 7.66 (t, J = 7.8 Hz,
1H), 7.46 - 7.58 (m, 1H), 7.32 - 7.43 (m, 1H), 4.66 (br s., 1H), 4.42 - 4.57 (m, 2H), 4.08 - 4.01 (m,
2H), 3.64 - 3.81 (m, 2H), 3.08 - 3.24 (m, 1H), 2.27 (d, J = 8.3 Hz, 2H), 2.18 (d, J = 14.1 Hz, 2H),
1.88 (d, J =10.9 Hz, 2H), 1.64 (br. s., 2H), 1.45 - 1.58 (m, 2H).

3ab: 27k A AglowyEel weh FAo] & ¥5

I NIR (MeOH) & : 8.24 (s, 1H), 8.15 (d, J = 7.8 Hz, 1H), 7.77 - 7.86 (m, 3H), 7.66 (t, J = 7.8 Hz,
), 7.46 - 7.57 (m, 1H), 7.37 (td, J = 7.5, 4.3 Hz, 1H), 4.41 - 4.60 (m, 1H), 4.08 (br s., 1H), 3.68
- 3.81 (m, 2H), 3.37 - 3.44 (m, 2H), 2.27 (d, J = 3.5 Hz, 2H), 2.18 (d, J = 10.9 Hz, 1H), 1.88 (d, J =
10.9 Hz, 2H), 1.59 - 1.73 (m, 2H), 1.45 - 1.59 (m, 2H), 1.13 - 1.26 (m, 2H).

Ale] 35 WlZ[1,3]ch0] S5-I A (4-{3-[2-(3-Ee}o] EF o @ H|gl-ulFJoju])-op A Foju] ] -0} A
Eld-1-9}-Apo] F @ e ) -ofn| =

A A {4-{3-[2-(3-Egto| ZF o mrel-dlZ doln| - )-ol | Eofr] = |-ol A E] gl -1- }-Alo] S & &l 2] ) I} HlAal
tert-F¢ o xH=
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FaC

>0
BocHNONi}NH

[0709]
[0710] EA BFES AAld 19 @A Dol ZAE HEAE AREEY, (-SA-Alo]FE2EA)-FHEE tert-FE ol
2 (Asta) E N-(oHAE|A-3-L 7 ed v E)-3-Egfo] ZF o 2rd-wlZoln= (HAld 2 @A CollA AzH
vk} 3o A opn|n-st2 RE WA uPEZA A 25Tt
[0711] Ag]gt A AHo g HE ] W} FAo] o H3I
[0712] HONMR (400 Wi, CDCls) & 8.15 (s, 1H), 8.02 (d, J = 6.5 Hz, 1H), 7.80 (d, J = 6.4 Hz, 1H), 7.78 (s,
br, 1H), 7.62 (t, J = 6.5 Hz, 1H), 7.38 (s, 1H), 4.72 (s, br, 1H), 4.48 (m, 1H), 4.15 (s, 2H), 3.60
(m, 2H), 2.92 (¢, J = Hz, 2H), 2.35 (m, 2H), 2.06 (m, 1H), 1.65 (m, 4H), 1.45 (s, 9H), 1.35 (m,
2H).
[0713] 9A B: N-A[1-(4-o}r]=-Alo] F 2 A ) oA E|-3-U7u} 2 A |-mE }-3-Eelo] T2 ¢ 2 vE]-wl=olu|= TFA
_oé
FsC
O HN
> o
HoN— >—Ni}NH
[0714]
[0715] DCM 10 mlL 2 TFA (10 mL) '54 {4-{3-[2-(3-Ego| EF o 2 vE-wlzdolr| ) -ol A & o}r] = | -o} A E] Tl -1~
Ap-Ato] F2 ) -FIAL tert-FE o 2HZE (Bt} SAo] 22 o)A, dAtAA AzE viel 25, 5.6
g, 11.2 mmol)2] &S Lo 44 7b Eok wteldek. &S AAS L, IFES FF sl AFXAA, F
Aol 9 AdwAe EA FFES AU
[0716] ESI-MS (m/z): CioHasFaNjOs0l T3k AlAEX], 398; A=X]: 399 (M+H).
[0717] GA C: wlZ[1,3]g0]&&-5-9l 5 24AF (4-{3-[2-(3-Ee}o] ZF e 2ve-wlx ol )-o}A|Eo}n] - ]-o} A E] ]
-1-U}-Alo|Fm A A )0l =
FsC
O HN
(6]
HN N NH
o~ OO
b
[0718] ©

[0719] 0ColA H=z[1,3]te]=&-5-7lid F=Zgo]= (Aldrich, 74 mg, 0.404 mmol)E DCM (5 mL) << N-{[1-
(4-ofr]e-Abo] F 2 A )-opA Bl d-3-L7hut e d |-v g }-3-E ol HF e mrd-dl=oln| = TFA ¢ (HeA el A
Az" vkeb 28, 200 mg, 0.404 mmol) 2 TEA (170 w0, 1.21 mmol)e] & X7}l wWHEES F7} 2
AIRE E}b wwketal, ¥3} FEUEFoR A, 1 v, WheeS DA =l st #Ulss
FEetal FAASS FEEEXE/IPA "THY" (F 311, v/vE 33 FEIST. S FU15 S FF NapSoE 7
ZA71AL, Aastar, FFAA, 2AAES 92 veoll, &Y (&5 oY oMEHolE WA od ohAHo|E
=

o] 5% 7N NH;) &2 o€ opAlElo]E 9 MeOH 9] 7N NH,Z AM&3te] FuZYAI® A~ejom

Asel, WA n@BRAe HA SRS A9ch,
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[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]
[0727]

[0728]

ZIHSd 10-2012-0006051

' NMR (400 MHz, ds—MeOH) & 8.11 (s, 1H), 8.05 (d, J = 6.0 Hz, 1H), 7.78 (d, J = 6.0 Hz, 1H), 7.63 (t,

J=7.2Hz, M), 7.26 (d, J = 4.2 Hz, 1), 7.20 (s, ), .82 (d, J = 6.5 Hz, 1H), 5.95 (s, 1H), 4.35
(m, lH), 3.95 (s, 2H), 3.84 (m, 1H), 3.68 (t, J = 7.5 Hz, 2H), 2.98 (t =7.2 Hz, 20), 2.25 (m, 1H),
1.70 (m, 2H), 1.55 (m, 6H).

%‘/ﬂoﬂ 36: N-({1- [ ( —HZ[1,3] o] §E-5-U - o] ) -Ato] F = A |-opA e I -3-U7pup e A - ]l )-3-E

F1C
o  HN
o
HN—4<::>F—N<>>—NH
o=<
NH
o_o

5-ofo] aAlotpE-wlZ[1,3]t}o] %< (Aldrich, 50 mg, 0.302 mmol)S DMF (3 mL) 59 N-{[1-(4-o}1]x=-A}9]
2o AHU-3-A 7R A |- e }-3-Edto] EF o 2rg -l =olu] = TFA ¢ (150 mg, 0.302 mmol) %
TEA (127 g0, 0.906 mmol)2] &Mofl H7lalich, Wh3-E-8 W) wuksla, X3} FehUERoR 7133150,
I v, WES DM Bl —Erﬂﬁébiq Tr71%% —Emﬂém TS ZEEIE/IPA "ZHI" (o 3:1,
v/vE 33 FEIIT. #3747 Fa, FEAA, ZAAES 42

taoll, &g (& olE opAlHOlE WA " ofAEo]E o] MeOH o] 5% 7N NH) o.2A oe ofAg| o]

N
ofj
o
_{
_1
,esz
fé
o
PN
>
)
jﬂ
2
o

ol

.

E 2 MeOH 59 N N, Z AMg3to] FH|Z A ® x|xeloz AAsto], wja
o},

FEEAS 34 FES

&
32

I NMR (400 MHz, d;~MeOH) & 8.11 (s, 1H), 8.05 (d, J = 6.5 Hz, 1H), 7.80 (d, J = 6.0 Hz, 1H), 7.62 (t,

J=7.2Hz, 1), 6.95 (s, 1H), 6.63 (d, J = 6.2 Hz, 1H), 6.45 (d, J = 6.5 Hz, 1H), 5.80 (s, 2H), 4.35
(m, 1H), 3.98 (s, 2H), 3.65 (m, 1H), 3.60(t, J = 7.5 Hz, 2H), 2.95 (t, J = 7.2 Hz, 2H), 2.15 (m, 1H),
1.60 (m, 2H), 1.45 (m, 4H), 1.22 (m, 2H).

A6 37: N-({1-[4-(2,5-Tho] | &3] B-1-81)-Afo] F 2 814 | ol A E] -3-AU 7l 2.9 } -] €] )-3-Eefo] 220 =
w el - o} =

E‘<<N4<:>7Ni>—N}H_\ .

O HN
CFy

HEehE (2 nl) Y N-A{[1-(4-opr| e-Alo] F 2 84 ) -ol A H H-3-A 7P R |- d }-3-Egto]| ZF o 2 v d-wl=
ofn| = Egto] TR o RO EAL ¢ (AAJd 35 T Bell A Azl wpek £, 0.24 g, 0.4 mmol)©] &Ael] D
(Aldrich, 0.21 mL, 1.2 mmol) Z o}lAEHo}AME (Aldrich, 0.06 mL, 0.5 mmol)S 7}l AR E3&
S AoA A wytela, WY FUIEAS 2ol o8 AAGAT. AFES T ol &AL, EtOAc
2 FE, NapSO,E AXAAT. o3 2 FHE, 2ALES 91, o Zd A=rEady (&89
4

EtOAc) = AAIste], WA ng=2A 9] A2 o|JHAE AU

—
=
=

I NMR (400 Mi, CDCl3): & 8.13 (1H, s), 8.00-8.02 (1H, d), 7.79-7.81 (1H, d), 7.58-7.62 (1H, t), 2.23-

7.27 (14, m), 6.72-6.74 (1H, d), 5.73 (2H, s), 4.53-4.58 (1H, m), 4.17-4.18 (2H, d), 3.84-3.90 (1H,
m), 3.61-3.65 (2H, m), 2.81-2.85 (2H, m), 2.25-2.35 (8H, m), 1.37-1.77 (6H, m). LC/MS: 477.2 [M+H].
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[0730]

[0731]
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[0733]

[0734]

[0735]
[0736]

[0737]

[0738]

[0739]
[0740]

[0741]

[0742]
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2o 38
A A:

ool - R -nl 1% HRZulo]= (Aldrich, THF 32 2.0 M, 10 nL, 20 mmol)E& 0ColA THF (20 mL) 329
2-olo] 9 -l zAF w8 o] ~E|Z (Aldrich, 5.00 g, 19.2 mmol)¢] &Moo 3 A7t H7b Fo, w-g

WRESFATE. THE (10 mL) F9] 1,4-tfo]SA-23=2[4.5]d7H-8-2 (Aldrich, 3.00 g
ColA Hhg &= H7IsY. &S F7F 2412 &QF witslar, E3) NHCl 8§

0
oz AlAsta, HAeem IZhAZY. &wlE st AEe], IRES Y oMEHICIES =
ek, fU1Se AR M-Sk, 9 NaSO,= AAI7]AL, ojHstal, sHAA, F4 Ages de

Sofl, dak 2 oE ofAEo]E (10% e oFAEIO]E WA 100% oY olAE|o|E)E
¥l Aol Aelgt A Aoz AAste], WA nyERA e BA JFES AU
" NMR (400 Mk, CDCls) & 7.89 (d, J = 6.3 Hz, 1H), 7.66 (t, J = 6.0 Hz, 1H), 7.48 (t, ] = 6.2 Hz, 1H),
7.42 (d, J = 6.0 Hz, 1H), 4.05 (s, 4H), 2.50 (m, 4H), 2.01 (m, 4H).

A B:

Al shgtae AAld 19 @A Coll 71" dAE AREske], HAlel 38, @Al AS] A= BRI ENE

H NMR (400 MEz, CDCls) & 7.95 (d, J = 6.5 Hz, 1H), 7.70 (t, =6.5Hz, 1), 7.55 (t, J = 6.2 lz, 1),
7.41 (d, J =6.5 Hz, 1H), 2.98 (m, 2H), 2.46 (m, 2H), 2.40 (m, 2H), 2.15 (m, 2H).
A C:

FaC,

EA SFES A9 19 @A Dol 7|AE AXE AFESle], A 38 ©HA Boﬂ/q zﬂz A= @ N-(olAE]
A3- bR E)3-Eetol EF o RulE-wzoul = (Aol 2 §HAl ColA ARE sk &)l BUH of
ny-stE e WA pRERA Azt

' NIR (400 M, d,~MeOH) & 8.21 (s, 1H), 8.15 (d, J = 6.5 Hz, 1H), 7.87 (m, 2H), 7.65 (m, 3H), 7.55

(t, J =7.2He, 2H), 4.55 (m, 1H), 4.10 (s, 2H), 3.85 (t, J = 7.5 Hz, 2H), 3.15 (t, J = 7.2 Hz, 2H),
2.70 (m, 1H), 2.25 (m, 2H), 1.98 (m, 2H), 1.80 (m, 2H), 1.55 (m, 2H).

38b: Helst A A¥ozrEe ur F4o & v

I NIR (400 Mk, d,~MeOH) & 8.25 (s, 1H), 8.18 (d, J = 6.5 Hz, 1H), 7.90 (m, 2H), 7.70 (m, 3H), 7.60

(t, J =7.2H, 2H), 4.58 (m, 1H), 4.08 (s, 2H), 3.80 (t, J = 7.5 Hz, 2H), 3.20 (t, J = 7.2 Hz, 2H),
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[0745]

[0746]

[0747]

[0748]

[0749]

[0750]

[0751]
[0752]

[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

[0759]
[0760]
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3.01 (m, 1H), 2.35 (m, 1H), 2.28 (m, 1HO, 2.08 (m, 2H), 1.80 (m, 2H), 1.65 (m, 2H).
ZAA o 39
oA A

9(:):0
07 N

H

4-22n-1-Fd-Ato] ZF 2 F AT AL (Aldrich, 2.00 g, 9.17 mmol)S 3F spoll 4A7F B EF4 (10 mL)
9] DPPA (Aldrich, 18.3 mmol) 2 TEA (2.56 mL, 18.3 mmol) & A&}, WES&ES 2
ﬂ,lN%l?%ﬁ(ﬂﬂhm)ﬂTM(Smfzﬂﬂ&; whe RS wh wulalith, whe
EFa} poMel BHSAT. §715¢ AFR AT, T NasSoE AxA7)R, ojasta, FHA
HES A2 thgo, Al @ o olAHolE (10% e olMElo]E WA 100% o€ olAE|o]E)E Al-&3}e]
= l%-ﬂﬂ/\]‘@ A28 Aol Al A7t A APo R Ao, WAl uyPE2 A9 AE TS AU

i

' NR (400 ME, CDCl3) & 7.30 (m, 4H), 6.56 (s, br, 1H), 2.98 (m, 2H), 2.80 (m, 2H), 2.64 (m, 2H),

2.45 (m, 2H).
oA B:

FsG

O HN
O
N:>—NH

o” N
XA SIES AAld 19 @A Dol 7IAE AAE AREste], AAld 39 ©A AoA] Al A& D N-(o}AE
d-3-d7hutRdvd)-3-Egfo] EF e 2wd-Hl=olu = (HAld 2 @A CAA Alxd ulet 25)e A4 of
v st e WA 3P E2 A A xSl

39a: Hel7t A AdowiEo] Wt SA4o] 22 o] A

I NIR (400 Mk, CDCl3) & 8.18 (d, J = 6.0 Hz, 1H), 8.10 (s, 1H), 8.02 (d, J = 6.5 Hz, 1H), 7.75 (m,

), 7.70 (d, J = 6.5 Hz, 1H), 7.55 (t, J = 6.7 Hz, 1H), 7.35 (s, 1H), 7.25 (t, J = 6.4 Hz, 1H), 6.47
(s, 1H), 4.45 (m, 1H), 4.20 (d, J = 4.2 Hz, 2H), 3.49 (t, J = 6.0 Hz, 2H), 3.25 (dd, J = 9.5, 3.0 Hz,
2H), 2.45 (m, 2H), 2.35 (s, br, 1H), 2.30 (dd, J = 9.0, 3.5 Hz, 2H), 1.95 (m, 2H), 1.55 (m, 2H).

39b: AHejrt A AdowmiEe] Wt o] F oA A A

' NMR (400 MHz, ds—MeOH) & 8.15 (s, 1H), 8.02 (d, J = 6.0 Hz, 1H), 7.78 (d, J = 6.5 Hz, 1H), 7.62 (t,

J =6.4 Iz, lH), 7.25 (m, 3H), 7.20 (m, 1H), 4.35 (m, 1H), 3.95 (s, 2H), 3.58 (t, J = 4.5 Hz, 1H),
3.45 (t, J = 4.2 Hz, 1H), 3.02 (m, 2H), 2.43 (m, 2H), 2.15 (m, 1H), 2.02 (m, 2H), 1.85 (d, J = 7.0 Hz,
2H), 1.78 (m, lH), 1.35 (m, 1H).

A 40
oA A

\"/
H@OZJ
(@]

-78CollA n-BuLi (AF ¢ 2.5 N, 19 mL, 46 mmol)Z THF (25 mL) ¢ (2-B2E-dHd)-71H4F tert-5-€

_89_



[0761]

[0762]

[0763]
[0764]

[0765]

[0766]

[0767]
[0768]

[0769]

[0770]

[0771]

[0772]

o el OMIEHOE WA 100% ol

shol, W) 13

(Aldrich, 5.00 g, 18.5 mmol)2] -&<dj
. =78ColA THF (10 mL) %9 1,4-t}o]LAl-21]
=]

ZIHSd 10-2012-0006051

W F, UEEE 27 A FE 2
2.8

H
i 0.34 A3

4
>
2
o
1
to
e
tlo
ne
rlo
i)
dlo
=2
)
r>~
S
=
i,
o
9
=
11
m
= o
(e
=

g opAEolE)E AHgate]l FHlE

Ao B4 ggtes AT

H ONMR (400 Mk, CDCls) & 9.45 (s, br, 1H), 7.25 (dt, J = 7.0, 3.2 Hz, 1H), 7.20 (d, J = Hz, 1H),
7.05 (dt, J = 7.0, 3.0 Hz, 1H), 6.90 (d, J = 6.6 Hz, 1H), 3.98 (m 4H), 2.20 (m, 6H), 1.67 (d, J =
Hz, 2H).
A B:

(0]

(@)

AE SRS A 19 @A Co A" 2AE ALsle], ARACN Axd oldge] YnF e WA
1Y EEAN Az

'H MR (400 Mz, CDCl,) & 9.51 (s, br, 1H),

7.05 (dt, J = 7.0, 3.0 Hz,
2.21 (m, 2H).
A C:
FaG
Q_ HN

Hé;:;;ij}—Ni>>—NH

J—0

0

7.25 (dt, J =7.0, 3.2 Hz, 1), 7.20 (d, J = 6.5 Hz, 1H),

1H), 6.90 (d, J = 6.6 Hz, 1H), 3.05 (m, 2H), 2.55 (m, 2H), 2.30 (m, 2H),

7148 AAE ARgste], @A Bl Z1AlE A= B N-(oFAlE d-3-L 7}
zopu| = (HAJd 2 GA Colld Alzd nieh 25)o B ofn st 2 5-E

40a: et A APozHe ur G40 e v

" ONMR (400 Mk, CDCls) & 8.95 (s, br

, 1H), 8.18 (d, J = 6.0 Hz, 1H), 8.10 (s, 1H), 8.02 (d, J =

Hz, 1H), 7.85 (m, 1H), 7.65 (d, J = 6.5 Hz, 1H), 7.55 (t, J = 6.7 Hz, 1H), 7.40 (d, J = 6.0 Hz, 1),
7.20 (t, J =6.4 Hz, 1H), 7.05 (t, J = 6.0 Hz, 1H), 6.80 (d, J = 6.0 Hz, 1H), 4.55 (m, 1H), 4.20 (d, J
=4.2 Hz, 2H), 3.89 (t, J = 6.0 Hz, 2H), 3.75 (m, 2H), 3.65 (m, 1H), 2.95 (m, 1H), 2.30 (m, 1H), 2.30~
2.15 (m, 2H), 2.14 (m, 2H), 1.95 (m, 2H), 1.65 (m, 2H).

40b: A7l A AHOoZRE S Wy} 540 & 3

1H NMR (400 M, CDCl;) & 8.90 (s, br, 1H), 8.20 (s, 1H), 8.11 (d, J = 6.5 Hz, 1H), 8.02 (d, J =

Hz, 1H), 7.78 (d J = Hz, 1), 7.70 (m, 1H), 7.60 (t, J = 6.7 Hz, 1), 7.25 (d, J = Hz, 1H),
7.10 (t, J =6.4 Hz, 2H) 6.85 (d, J =6.0 Hz, 1H), 4.70 (m, 1H), 4.20 (d, J = 4.2 Hz, 2H), 3.80 (t, J

= 4.5 Hz, 2H), 3.69 (m, 2H), 2.65 (m, 1H), 2.30 (m, 2H),

1.85 (m, 6H).
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[0774]

[0775]
[0776]

[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0783]
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[0785]
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A 6] 41: N-[(1-8'H-2s3] 2 [AL o] F 2 a1 1" -ofo] AWl 2 3] -4~ ol Al B §1-3-2l o)) -] g ] -3- = 2 o]

£20 grd-ylzolr) =

A
K3
e,
|
=)
(e
fifo

Al A: [2-(1,4-0F0 §A 229 2[4, 5] 8] 3-7-91-8-%)) -7

A SaEe A 389 @A Aol 7AE HRE o]gake], (2-oko] L E-s)-wEhe (Aldrich)ZHE] WA
wPERA Az,

ESI-MS (m/z): CisHisOz0l B3t AAb=]: 246.13; AFA]: 247.0 (MHD).

ShA B: 3=l [Ate] FR S A-1,1 —obol A dl £ oh]-4- 2

O
\>:O
DCM (2mL) 9] [2-(1,4-t}o] SA-23 2[4, 5]HF-7- ELS (1 g, 4.06 mmol, AA A =
A

(1 - ]
z9 vk Z&5)e] gffel TFA (8 mL)E H7befaL, E‘%OM 2A13 Fot ankslal, g sfell Aol gwfe] S
= olojx], %A FES AU

ESI-MS (m/z): CisHuOo0l thadk AAFX]: 202.02; A== 202.2 (M+H).

o
°|°
o
N
b
jur]
E3
a
e
=
u
e
m
k)
o,
fl

B2 C: N-[(1-3'H-225 2 (Aol #2811 ~ofo] ol 2 F ¢H -4- -0} Al E]
.0 v gyl Zolv] =

S O
QO
A SRS AAd 19 9A Do 714 A2 ALEste], B B JAE AE 2 N- (o}xﬂEM -3-A7hu e
Ave)-3-Ego]| EE o 2rd-wzolu = (HAd 2 @A ClA Az wieh Fg)e U ofw| w5 R
WA g ERA Az

4la: Helsh A AgowyEel wr o] e o4

I NMR (E22X%-d) & : 8.08 - 8.19 (m, 1H), 7.97 - 8.07 (m, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.55 -
7.66 (m, 1H), 7.26 - 7.38 (m, 3H), 7.15 - 7.22 (m, 1H), 5.04 (s, 2H), 4.51 - 4.66 (m, 1H), 4.15 - 4.20
(m, 2H), 3.59 - 3.73 (m, 2H), 2.44 (br s, 2H), 1.90 - 2.03 (m, 1H), 1.82 (t, J = 10.1 Hz, 2H), 1.51 -
1.64 (m, 4H), 1.43 (s, 2H).

41b: A7t A Agow iy Wy SAjo] & o] A

' NR (EE2E¥5-d) 6 : 8.14 (br. s., 1H), 7.96 - 8.08 (m, 1H), 7.77 (d, J = 7.8 Hz, 1H), 7.63 -
7.74 (m, 1H), 7.48 - 7.60 (m, 1H), 7.25 (d, J = 4.8 Hz, 1H), 7.15 - 7.22 (m, 2H), 5.02 (d, J = 8.3 Hz,
2H), 4.48 - 4.60 (m, 1H), 4.17 (d, J = 5.3 Hz, 2H), 3.57 - 3.74 (m, 2H), 2.83 - 3.02 (m, 2H), 1.89 -
2.04 (m, 1H), 1.82 (d, J = 11.9 Hz, 2H), 1.70 (d, J = 9.3 Hz, 2H), 1.49 - 1.62 (m, 2H), 1.41 (d, J =
8.8 Hz, 2H).
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Aol 42: AR ol AE S vl
wowrle] shgtRol istel e WEAQ AR S Bt
o1 AWel iz & AP v

THP-1 M Eo| A< MCP-1 £8A A3 EA

o
ox,
2
o
o
1>
lo
frt
2
>
o
ol
k!
2L
o
v

O17F w3t A|EE THP-1 AEES olvglxt Bl A A=A (American Type Culture Collection) (Manassas,
Va., USA) S 25E 53k, THP-1 AIXE, 10% $-Efold o] B E% RPMI-1640(RPMI: =24 33 HEg Y
IAZ:E4§%E§ Bl #] (Roswell Park Memorial Institute Medium)-A13%E ®iF ®ix]) oA, F=ZFA"E 5% C0,

297), 37CAA s, ME WEES 0.5%10 A ME/mLE FH83).

THP-1 AEE thkd w9 BlEAE MCP-1 (R & D Systems, Minneapolis, Minn.) T Alg S5HE9 &4
25

Sloll 96 A ZH o) EoA 30TCoA 2A1ZF < 0.5 nM N ¥ A" MCP-1 (Perkin-Elmer Life Sciences, Inc.
Boston, Mass.)¥} 7 QIFHo]AAIZ Y. 1 thgoll, MEE HE Zdo|E oA Fsta, A=AAH, 20
o] mpo]AZAIE (Microscint) 202 Z}zhe] dof| H7lsldity. SdolEE ©IlE NXT(TopCount NXT), who]=
ZZYolE Aol d= Fulysx AG7](Microplate Scintillation & Luminescence Counter) (3 71-4H
go]Z Afold~ JQIEHC|EE, BHAR, WARFA =) ddA AFsigltt. 833 (354 35)8 BE
gl Al Asklar, s A" s v A" @ vasgivk. 1 uM ¥7 MCP-1& H| 5ol At o
3 ARg-3H3ITE.

F 12 2 g Ag sigtEel dis) 5%, MCP-19], CCR2ello] 23 ofAlel thad 1Cy #& AATTE. 1Cs #

o] 574 spEol thsto] doAA @2 A, AAELS 25 Mo AF FEeA A,

F 1
MCP-1 A& A IC,,(uM)
AL A) o CCR2 # &

(nM)
la 130
2a 230
3 2,200
4 5,900
Sa 24,000
6a 380
7a 2,700
8a 430
9 1,600
10 1,000
11 280
12a 820
13a 100
14 280
15a 5,400
16 7,100
17a 2,860
18a 330
19 66
20 110
21a 6,500
22a 1,100
23 410
24a 680
25a 340
26a 95
27a 170
28 110
29a 21
30a 88
3la 340
32a 510
33 410
34a 290
35 430
36 1,500
37 9,000
38a 920
39a 1,500
40a 2,200
41a 80
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[0797]

[0798]

[0799]

[0800]

[0801]

[0802]

[0803]

[0804]

[0805]
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A 43: BE.
C57BL/6 wh9-2=oll 1% XA 129Sv/Evbrd el &7] Al¥ 85 AR&ate], whe-2 (CR2 o} (knock-out)
/ €17F CCR2 ¢l mp9-~Z WA ZTE. hCCR2 AAME (transcript)e] &S 23 M3 hCCR2 =<l mp9-~9
g 5 d ool A RNACl wiete] il ARA AAA-TdaA A vkl o8] Flskalvh. C57BL/6 A
A g omel AuulE Al 8 7hA AlLSIATh. 12 AlZEe] /12 AZRe] §F Ale]ER fr
H 7] EflaAY (transgenic) PF-2E 839}t v

o] g2
2% 4 Ak A% AAs E2 weel u@ Awd el weh fagon,
3

)

He 54 gAA7

(]

2~

rlr

B9 S4B Afze]

718e) F= dE 2 AR Ad

o

Al el Mo HE o]F 4.

EE CR2 AAE 3, 10 B 30 mg/kg= 149 23] A+ FoA3tt. &5 vt ME
F (4ol 5 cm)e] Uy FXE =3 W A= o] 2A2HA =F (eventration) A A, @'
1 (1 mg/100 ml E¢ PBS) T ©@&9] PRSE WwZd FXo Fubd 43} FoJslgitt. X5 59
S ZABIES B3 vES A T 24 AITE Fol, TES A, Ao 4R <l
A Az Tﬂr Ak 7HgAkE] (border)E wheb 2A& JiWEte], HsHA BoR nAGAA, s
< FAl 100% EtOHoll AAIZ] thgoll, 7 -oo]= (Hanker-Yates) A]l2F& Al&
slo] dMste], ZFAMEY Fstas d WY AEE HESST. 10 mpk, 19 23] AT FoAlel, AlxE
] AZE HE|E R A mH sEF Hluste], 30% =ue A9-ole spehEe]l aA Ao o A

o2 o 10 ox o of
-(Emﬁrﬁ%nin
oS
mt e — T =

i =
o Bro
oﬂmw

Aol 450 wpg-2of glojMe] Blo FeEeo]Eo 2§ HuY.

FEA WEE =& CCR2 43AlE 3, 10, 30 E 100 mg/kg® 1Y 23] A+ FA3A0. 1 AZF Fof, H2-
ol J =]
=4 =

frigboll iste] F=ollAl He BleSwZdlolE (25 ml/kg, ip, Sigma)E HAW
29 vslE me ooz APAR AT AusA 2 AG AR, HHgE FE @R 10 el
AT, Wk AR Tl § AT AGE AITE A5l G, AL LA DA Giensa) 94
(Hema Tek 2000) Fo ApolE2m B4& olgstel Patgdnt. Pozddolez Fud Budd &3
CCR2 ARAZ ARe vk o ws 22 AR vhyso] WATRe WaE Mugomn A

o/ ula]E == ((R2 23AE 3, 10, 2 30 mg/kgl2 19 23] A 239TE. 1 A7 Tof, B8 A

T AG4 F9 4 4o MCP-12 v R Fosigitt. FEoA 19 23] v|3]F w3 ((R2 ZFA R AT X

8 of, ulx &9 (£Ho9o] (Sleepaway)-HERIZRIGUER )] 71 FAbo] o8 vl$-

22 QFERAIAIZAT. AA 7)3A #HE AFH (BALS 3 mM EDTAZ 3l WY PBS 1.4 mlE AFR3lo]
]

>,
~
o

gagivk. 1A HE AHY Fo] F AE ATE AvAES AMEste] ek, Alx E3kE A 94 (Hema
Tek 2000) o Alo]ExT HAS o] g3t P3irt. JAES FEZ XFH vfg-2= o H3|EE A5d
-0 F WP (gElt/ gl A 2 (g 23] wistE vlagto 2 AXbsgitt. oAl &l 30%
g3 FSolle &l A% AR oA,

AN e 47: vp-20] mA A o] o3k vyt B &Y AF)

o?L

(D-12492; Research Diets Inc.) ZHE <¢F 60% ZZZE X

=) al
solth, 77 oldel, 2= F 5w AgoEA Folxl LFE WY SHEL BE
o] .

o=
ox
ro

oA FAtt. ]'? 3 MR SES TR FE3GT. e E Ee CCR2 A¥AE 3, 10, ¥
30 mg/kgo = 1¥ 2§ AT Fostd] Hw S5 AT ARt A 2 SAE AH 2 THA dEAE
2UE Y39}, Zﬂ & (body mass)= NMR #417] (Burker MiniSpec)2 Z43dtt. <lad A AlES 3A17H
¢ AR ]*1 gk, AR AZF AEY (1.5 Ukg)el U LAl FAF Fol, SFFvH

(Glucometer )& /\}ﬁO}Oi FAPA " F=AE 15, 30, 45, 60, 90 2 120 B3 dY FEE =AY, %
W B (17 AIZH) SAAIZ $ol, 2§35k A1FE gt B (lg/kg)dl &3ld 2o AT Fo A
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2 A Fo] F 15, 30, 60, 90, 120 ¥ Foll, 9 &S SAHSGT. cluvA 2nuF S ddd A
T8 RUEY Axgd o RUEHETE. HsE B (R2 AFA A= 40U Foll, €0, Zaol o8 55
S SRR, SER AR vheso HER AR vhese] AT WMEE vaste], AF AaeS
R,

[0807] Aol 480 SejAAd HA o] v R,

[0808] 0 2 540l 100 pt AD &3 AHF (PBS)OIA 1 mg YAE (Imject)®
of FE 10 pg AlE EHT (VA B4 FALe o8 S&& AAZT. s S8 PBSE 14% Al

ATk, 12, 16 2 202 Ao &3 BX7lo] o3 10 Fo 2 0.5% VA olo]ZF 2] F5] 48 i

&

3 FES ATt dixT FES AFE A o® pSE HEFskgith.  HEE (0.5% WEA) wE (CR2
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