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A

e 4y

G4 ZaXvo g EtelAl 10 (PDE-10)°] JAA = A aiA %8
b e BHe, olf sgus Axshs P olF ddwd fa
a%s st ofAT A XAE; A 5]
Hletobal 109] ojAlel ols) AME 5 Qi PA FA EE AP mof
A3 A7l shihEe 825 AlFsts slolth,

EXNY ﬂﬂ]*EJ]E}OFXﬂ(PDEs)—t— 2y O}Eﬂ Al R=F Aol E(cANP) B 8 Frobd Ri=X Au|o] E(cGMP) S 7
S Fo3 AXY AEAGEZDY] YA} LS Fe 249 A (superfamily)oltt. PDEsi opv|iAil A9
A, oA B4 B 24 SA(regulatory propert)ol 71xste] 11709 thekeh H(family) 2 7%= 21
FAAR dzmdET. AN PDEst FAIZOR cGMP (PDE5, 6 2 9) o2 R al(degrade), I¥-&= FAZ 0
2 cAMP (PDE4, 7 % 8)& ®a|¥1, d¥-= o]F Eo]4(PDEL, 2, 3, 10 ¥ 11)& 2zZr=t}(Bender AT, Beavo
JA. Cyclic nucleotide phosphodiesterases: molecular regulation to clinical use. Pharmacol Rev 2006;
58:488-520) .

H= FHA d:ZPGe 7)1 E3)Y oA ({soform) (A,

PDE 53 PDE4A-D) % T A
2Zefol (o], PDE4DI, PDE4D9)= b al: &Eo], 100 ©]/fe] PDE =& ©jdo] &=ty PDF &3
aﬂw%, e el AsiHoleb ek ot e, A% £ % AR olsHubcellulan)el Ao
U AAE zZev. webA, PDEst &3F 3 AIREE Apedoll A cAMP HE= cGMPe] HA O] sRE xdstr] 9fdl
ArAoln, A5 IAE G B9 Aot A2ugsl el 4L 0 Fuow mEel oAt
Xﬂ%}%ﬂf}(Franc1s SH, Blount MA, Corbin JD. Mammalian cyclic nucleotide phosphodiesterase: molecular

mechanisms and physiological functions Physio Rev 2011; 91:651-90).

33 FIFYLEEE AlYA JtaAe 2™ 83 9%S 2R, PDEsY AAAE A% Fele] AW
oz7x AFs #Bao] Holxth(Halene TB, Siegel SJ. PDE inhibitors in psychiatry - future options for
dementia, depression and schizophrenia? Drug Discovery Today 2007; 12:870-8).

rir

QAN H7F ARE S 5, WS 9 A4 Aol Mo] RS B4ska, vl gt Ads A5
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

Azfoltk,  olglgk NE 4 glo] Exbek ALk AF A E(synapses strength)e] A& A o) A HT
TFAAA A T 719 Fole] ARE 9% PDE-109] <A

== 99 F POE 53 @A A& = AL vt AA AAYY X525 9 JAA Y et
LgHolx|ul, o] 71L& ©x WA AL Ho|t}, ¥ PDE &de] WO At FRA Hlw 4]
o FH FMHJAH(Lakics V, Karran EH, Boess FG. Quantitative comparison of phosphodiesterase mRNA

distribution in human brain and peripheral tissues. Neuropharmacology 2010; 59:367-74; Xu Y, Zhang HT,
O'Donnell JM. Phosphodiesterases in the central nervous system: implications in mood and cognitive
disorders. Handb Exp Pharmacol 2011; 204:447-85).

PDE ¥}i= M ZA(striatum) T 53 E7] Al (medium spiny neurons)ol|A] m$- 2& ¥ = PDEI0AS ¥ 35}o]
Bul7k ASEAC PEIOAS) A5l 7 9A7 Fad wAst Han, AR 2 aYegs ge 44 3
Mot w7 way AWl o] EAlel AEE 1% PEIOA olAAle] Brbe] gFom shel=welt
(Phosphodiesterase 10A inhibitors: a novel approach to the treatment of the symptoms of schizophrenia.
Curr Opin research Drugs 2007; 8:54-9; Carmela Giampa et to the; PLoSONE; 2010; Volume 5; Issue 10;
Robin J. Kleiman et al; 2010; J. Pharmacol. Experimental Therapeutic; Vol. 336, No. 1).

Ru Ao FRTL, PIE-10 AAE AES] NDA DAEe] Ao oa FEsE 9% AN waANd
ArhE AL WFAT. oleld AR FAEAL Ae BAe) P v5e] AWe] A g3 5+ Yo
(Rodefer JS, Saland SK, Eckrich SJ. Selective phosphodiesterase inhibitors improve performance on the
ED/ID cognitive task in rats; Neuropharmacology 2012; 62:1182-1190).

H<+, PDE-109] AAA= 53] AAEEd Hdd QA A& #Adst] 3044 AW d7E 93 A=
2 E}Alo] Far Y} (Schmidt CJ. Phosphodiesterase inhibitors as potential cognition enhancing agents;
Curr Top Med Chem 2010; 10:222-30).

F_.J

7<

Fayxyd g glolAd 10 dAAR LA, oA i (papaverine) S HAAEG 2d | HIAF 2]y
2 (PCP) 2] o}vHAd (subchronic) X &:oll o8] Jat= #HEQ <] ®slo gt #o] ATt (Rodefer
J, Murphy E, Baxter M; PDE10A inhibition reverses subchronic PCP-induced deficits in attentional set-—
shifting in rats. Eur J Neurosci, 2005, 21:1070-1076).

WHRel, -0} (knock-out) "h9-2ol Thebe mele 91X AgelA PELOS] S QTSI FEaAT (.
Kelly et al; PNAS; May 4, 2010; vol. 107; No. 18; 8457-8462). DBAlLacJ A “ZolA PDE10A o} (KO)
nhe2E oflY = AAE 7] A8 S -l adHe AS & o dvk. wE AFrellA, C57BL/6N
Wogt=E Zh= KO PDE10A vl oY w929 Ao =gd 4 glvh (Siuciak, J.A., et al;
Behavioral characterization of mice deficient in the phosphodiesterase-10A (PDE10A) enzyme on C57/B16N
congenic background. Neuropharmacology 2008, 54:417-427).

PDEL0  ofAlAl= A 237 Q1A A& Ams fs) /M A, 535 WdH (FH 5
www.epo.org). ©|5 &7 39 g2 HrE F2, PDEI0 A7 BARGA 2% AL Xzt
HAttE AS BolFt) (Blokland et al; Expert Opin. Ther. Patents; 2012; 22(4):349-354).

gy e

25 9% raxyo " eolAl-10(PDE-10) AA|A 2] 7ol ZFsk #ado]l v, A4 A AT
& 9 AAEE B o] tekst POE GAAS fEleh avE Wus win.  #HE, 2-[4-(1-Hd-
49 gl -4-G-1H-9 2} Z-3-L)-# =5 A e ] F =1 ¢l PDE-10 9 A|Al, Pfizer's PF-25459209] <A} Al&o

el
=)

A3YE) 31 v} (Patrick R. Verhoest et al; J. Med. Chem. 2009, 52, 5188-5196).

2 dwe] A5E 91¢ PDE-10 A

FTFAAA ] Aol olyfst a4 AFS & ol9of, LNt~ HelolAl 10(PDE-10)2 HolAM %= d
3 HEAHa, HT 7ANE, 2 A ¥ e v EidAg S 23 (00PD) Y 22 AW A=o feE
I Udtt= AS Bo £t} (Pulmanseti et al; PLoS ONE ; 2011; Vol. 6; Issue 4; 18136).

W], 535 &4 WO 2011121418% A U AP d8E ZHAA71E AHow & 48, FxrForE 744 7}
748 3etEo)| X ut ofd Al A2a thEEA (antagonist)S ZMAIEFAL gtk o] E3F &UE PDEI0 A AEA] A+
7] e 855 AFsHA & vk, FUHH SR, W0 20111214189 MAlE sFES, & 53 =99 3%
Bol g2 A4 9x =& (R2 710 #1A Yol A4 9A 27/E E&sh= 59 slHZolE 3S 7Hxar, o7]1A4
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7 9

71sF Adate], cAWP AE U] #lEelA ofElal AZa BAlE] R I oj@Ede] &S dWshs HYle] AT

7} k. oA A, Nishi 59 (Distinct roles of PDE4 and PDEIOA in the regulation of cAMP/PKA
signaling in the striatum, Journal of neuroscience, vol 28, no 42, 15-10-2008, pages 10460-10471)+ o}
diedl A2a HAIEZ G4 obdld AfolZeAlel old WP e ATae Aol AAHC Atk olE Al

o Age WA 98, SupRA e PEO AL FESE Eel o ol A2 elAE dEE
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ofsl fruss ERE okahAlvla, A8BAE P7) DR FPAAGE AR welEd. webd, 3]

o
22 A2a &gEZ 9 PDEI0 JAA L v myte] FA ®).

T

rlo

gige] g
S dst = HA

B9 ad 78

2 G T oshelAM, & Ee sk dend FEAE 2Enh

X R®
H I
R4/N | AN Pd\‘FQ6
NYN
3 N
RX \N
\
Y
R’I
(1)
sleta] &

St ool WA AR, Ei skt ol AZRUW, ASBA, AF BHA, AT FAHL, opvlw,
i

)
Br- EE Teldelv)n, oAl JESAstEnd 2 dEAtendsE Agsoz ApH: oY ®
= 2
f =

(b) 3F8H] (-C0(R))Q) 71(88H4] F, R sl==247] == [-NR)R)IZIE deha, R 2 RE 4
NEF2d7 2 g294 3 EE 69 A4 EE HA4 FUR o]FolNE FomiE Sgdon Ny
ol eZA7|E= = YA T ol k= FEH 3 7
= 3

1=}

w
C AU WA, E3h 59 EE 6-9 B 3 o, olml 7] 59 Ex 69 BE AT @
E

_12_



10-1869144

EE2E5G
—|_|O_|

T
-~ D)
0
X
o A _yy_mﬁu ,}
WEO# ﬂuwﬁ_ %._o ]
1 R D BN E) k
mm ﬂ = = X o H ~ or Al W
n % w oM % %E%AETMQ
243 EE e TEEEEE:
molur7 Mﬁ Emn © E7dﬂ_ﬂ%%% =
OO‘Nﬂ OT_ ;oa rj ,Ao - ‘Mv.ﬂ 717.A|‘Q OT ‘ﬂm ‘OI -
B X 4 LY Gy %mgo_ ; s w2 }
Oﬂa O,# o ﬂﬂ LC JJ .mwo ] &o ﬂVDl o T X &ﬂ_v o o -
~ ey - i Bl e ol ! o M
w5 Hoa 3 o T o b s i & m Ol
= - o of T <] [0S = = W 2
‘ae NF == LC —_ ﬁi HE ) X QE nm
jariy o i) e 0 11 A= = WE = o of = o_o o w
) ﬂv_ﬁi - = Mﬂuﬂ;ouquu.f ,Mﬂ ™ _ . g
oo ) o A W ﬁ ala] = o mo E° 4 W oo o mh
T % 5 r = E ) S B aw HEy &l < Lok B T
= Z W o— S B ﬂ%w;ﬂﬂ — i e M
L:M,ﬁ o] & T op 1§é\ﬂﬂmf X T ©
i ey . o D T HT o) B N GO ® X
o W R ol - (e o = T = . 5 = _ =
Y il ) LDy aﬂ7m@ww crE N
[ = X e N ~ il \ — - —
w T SR g ez %MM%@ S - M S - o]
p BRAD T WwE o 0T n @%xw_s 5 = & sTE I
B 5 ) | p— ~ = :‘_ﬂﬂ il oTMﬂCE1 =K ~r o ﬂ‘_gege o
- %ME@. a5 T wﬂimi ! u ,uﬁmﬁ.ﬁ%]ﬁ Rl Le & 5
5 oo £ E s % 5o P o 3 ol P &) T5 40 Ko
o 1 < X nH ™ ol oon N = o do Mo iy K ! o & 1o
],#i_; o] = W ~ Foa o Jl,m,J.oL oy o 1r_
® L o o n T o U My w0 o R o L g o X - o~ X
—~ = oV o e w on ol Hr s ) jriy o - e oy ot X | R . A&
. si%& ) It Eomp 2 ﬂm i._@moaumo s T —w R ©
W ,m_ﬂWEu il ol JJ i e i ) o laﬂanﬁe]‘\m)ﬂﬂ ) = MEQE ~
o X oV W X Bo< o = M 7 ° NLC S s T WoE B o = o
o P M © 2 ) = M ik # ° B o o = o g 2 1L‘ﬂ
ar i%e#i i ﬂ% o 2w ol T ﬂ,mom 5 g H W= %ﬂﬂ nK
Tow . E x oo ~EHw g I e Lo o Gy o LT Xl Wy
N M W = ) KT " o of g B oo b T
™ I m,_.L " H = = ‘W/E e @v X ,ﬁ oF ) T W o H0 ) o WT.E e ! WZ 1 dlo n
9 ﬂi_ﬁ@w ﬂmﬁo;w i mgéoiowa_g i g B g7 =
[ ~ - X 7 b4 ] - - = X - X ~ - of ©
Fres < w2 f?f < Euw % 5 5.
N . W X .
® o EEY 111i F]Hmf s 4 iT EEEEL
= cEa P ox N M oy R G SR o R y T B =
o) > o2 X i mﬂﬁ < w7 ezl mo%_zfz z ¥ o o 52
N o W% F o - = X o ¥ a@ﬂ% éw%og P WLWA oo s
BTy 5 @ % Ip© 5EE LS T2 LA i ¥ 25 1% ¥
-_— — —_ ~ ‘|, ~~ —
sl =L TR, 5150 ;ﬂﬁtéi A <z
EoRE B oo - R %)11#17% %@ L IRy i
Dnll‘ml]W '~ ﬁILt Iy - C]:L Lllqu T = 2] n oM
PED Lo & P o e = = ) %.gﬁﬂgamu&o w .ﬁ%mﬁ@ @R kX
a4 ~ ~ = a el JI_ J T A L E _— o
SCIICREE - T oL O Lo = R LE B
2 % Nz @ @- s ~ B MM W 1 1“_/u o o~ Fr B = N mm e ,ﬂ & o A
T = oo P o EX g T n X oo w W
—~ B i o QT_.odﬂ o 7__/:.._ = ,/JIM.H T = N ﬁo
Y u.fﬁﬂl o o a2 M3V7 T aﬂ L o
= B - T W AT £ T ¥ oW <=
.ﬁm.n&]#o,wn& —— fmyl - —
T T O o)) q) TR F oy =
‘HDT.E — EHIULH = QEME = X
E;_ B B 7‘,Wﬁ_| JI_A
H o oA L o~ £
H.fxf E%_m X
d|.£1 HO
— BK BN
o T

[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]

1 LHZ] 6, Eﬂ—% B]—

L

-

H

0

1
i 8, ukeE
L=

L

-

-13 -

AER
H A A o A
ALEE =

4T oF71E 0 (]

Q (lower alk

v1thio)2

ol

[0039]
[0040]



[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

SSS0ol 10-1869144

ey
o

EE AN @ GU2e Fhse ey

AL 1 UA 4] B A2y dudez A%H, 2
Z

A el = WdEle, o"EEe, pEEIAEe,  [-EZEIAEL, pFYEHL,  seciHE
t-FdE S, EfEFeRvEge, EFoEMUE L, SESAWEEE, 2-3|=5AdEEHe 4 Z—O]E%’\]
TRAE S ¥IIT

2 GAAdA AREE = 3 7](cyclic group)d] &ole, @8] AWEHA oW, 7F2H 3 (carbocyclic) B & H|
23t g} Z(heterocyclic radical) & XF3th. 3 22 shy o4 1 (ring) & FHE + dvt. 7}
2R3 FJode WEs e A3, JdHd AIEFEEZ guzd & vk ®13, R gude ez
old #gZ& 2ttt

2 GAA A AR EE, ofd gt Z(aryl radical)9 ol dRbHoR 479 #Ad ke yzdg, tEZd
T AdEd, v ddy g2 93 5 o3 GCy b Yz xgslit). ool & o)Ak X
VNS Zt= AS-, A7) A= LAY UE 4 QT

2 g Ao AreEE s EolE gL (heteroaryl radical)e fojE dulxom Aok I HE W3
S Aojx sk 5 WA 1499 18] Al&EE ESsta, Aol 0, S E NOoRREH MYy JHIZIRE
sHrstth, SHE Yz ddd e E oY 3Ed 4 i, 9 Hox iy HEYAE T

dz= ddd, vHd, dngd, dduAd, FH, SAHoEd, SAEY, ovuEd, 1,3-FlofEH,
ElofrjolEd, Eeld, &4, veud, Mx-13-EotEd, e, duEd, Fod, A=, oaF=Y,
LA, ‘%Eﬂﬂﬂé FAx=ded, FAuEdd, FAsdAd, /\Peﬂil‘é, EfetEd, <QlEEAd
Jedd, oladlEdd, oaddeEd, onuEeud % JHEHE 2T, A Hgoge dudos
2188 FEd, 1,3-HetEd 3l Fepdo|tt

Ezotd gjrjzto]l & oo AIE = Ay, V] A= sddAY vE 5 Ao

2 HAAMAA AR EE, B o] dubHQl o EAlgte dF YA(atoms), ] Z(radical), H.o]oiE]
(e}

(moieties), #(chains) FEE H(cycles)S "AElx oz X3 ¥ti(optionally substituted)". o], o] 3t
LA, Bz, BeolojE], ] T Fo] st o), oXidl, 1, 2, 3 BE 4 XFVZ Joo] FEd WA ®
= uAE 5 9, ”7] A gE A2t grZ, Rololy, i e Fo] FAEE F4 dAxbs ﬂﬁwoi Bl
S5+ A, o, RolojE, ] EE Fom X3AHe AL gujett. & o) X377t EAEE B,
7

Azel Al BASAY E + AT

l

2 QAN AgsE, B240 Axkhalogen atom)®] SOl Gk, Ba, BE R 80= A4, mFAsE
B, 94 % BB, 0% EAslt B8 L 9k 948 TIP. AFAR ASHE B2(halo)d] §of

) = N — 1, =

1]7\101]7\1 /‘P% i, ofAA o7 385 d(pharmaceutically acceptable salt)®] &0l oFx) &
Z ¥}, A H o R FEHE S FGak, sk, QA TR

i,

,
At 8 At Hnitrare acidsw ge WO, u AEEA, e, Wi, g
A}
)

e
fo
to

[e]
2
2L
9_‘0
)
[o
HU
BL
oo
&l
rlr
8
N
1r
o
14
Y

s N
= l =
T vhade) ® o f7] 9 ](<>1174EH %éo}‘ﬂ, otd

Ml >

2 ge 2 +o)29 STFEX-)o] N Ao &F Adstel AEHE 4x dREw FtE]
A F2efol=, HREulo]l= | ofo]eriol= HH0]E UEFO|E, EAFo i
kel FolZ,  TE oMAHCE, wEdo]E,  Fulyo]lE, AEFO|E, ity o]
E E, ttdgolE, Eﬂé%giﬁﬂﬂﬂé,ﬂPﬂiﬂlEEJVEEﬂézmo
F71ake] goled 4 2t = wgdsiAles EF2dels, HEwolm, ojo]lorjolx,
YEHIE, olAHolE, wejoo]E, ZAFoE  MAYE 9 EEFQ RO HO|EZTE
ok, g% utgAsAl, X-& FEefol=, HREulolt EZFORoMHOIE EE HE XY o]Eo|tt,

I
m 2
m
o
> O
rr“.
=y

B oo uigAF AxFee b, 84D FF2eA, R, R, R 2 R7E 2942 ey, X

_14_



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

S=54d 10-1869144

e
Iz
aft
dg

A8 vheRla, Vi 24297 tehi,

i
g
)
of
Lo
an}
Ho
jud
I
e
)
o
>
>

Fefoll webal, shahal (1) :‘@W%Oﬂ*ﬂ R, R, R 2 R7)E #2942 yehy
A= Yeha, RS 2 AF 9272 Agxoew
= rRsey éy@— UFERITE,

13

=] 8+

gl

i

rr

PN
T AU

wowe] v @ o AAFee] mekd, SehDe sgEaA, R R 3R e 42948 dehln
X HEUAE e, v R RololEE tehn, R % RV)E olge] »AuE gadaet @ weu
& ulehd e ANgel ek, stetA(De) sEelA, R, R R RE 5
X BEdAE dehln, v R woloeE dehln, K % R7)E olFel »ARe wadaet ¥ s
= & Y5, e AT ¢0/12 degor g + e 59 ddzolL B HEAY2
Helrem Ague Tesay £ AT $US e
2wl o kg Angdel debd, Se)e] sgdd, R, KR 2 R7)E $ad4E deh
FAAE YEIL, Vi OR RolofE® dehili, R g2ag4e dedes Aaus 649 d

2 owde g ularaAs AAsee] e, 88119 SR, R Fa 948 depic.

B owge] thE ANFee] weby, e SEEeA, R, R 2 RE £2948 Yz, X= BE
= da

| mebA, sk (1)e] sghEel A, R sldRoldy] £ wEA]E A
Ao g AN FEIAV| =Y Adus e, 7] dEzo= AT &

e

B omo] e uldE AA e wekA, seta(1)e] sEEdA, RS Y, ey, 9 ZFexaduy
Z o]RolX womME HEHI oS AAE 59 HH oty E WEAVZ HEgon xFE=d,
7] 59 dElRold )= s} oo mdy|® MulHow XFh 5 g},

B o] e ulebga AAF e wekA, et (D] satEda, R oE Zeser 9 e s
sEdE o]FojxE ForRE MUHI, o AAE BAUAE Hu 3 2 Ay m: Bxy ddr =
AelA oz xshect

® ugo] g2 *E‘*WEHOH webd, g (1)e] 2, R, R 2 RE 54948 Jeuz, X 129
A2 UERIL, Y= R RololE|E Uehn, R 2942 dedon AfEs suzotd ]S v

t}
B owre) vhE webhe AA e webd, 884 (1)) sgtEelA, Y= (Rola, R
ZuE 9 wERoE o]Rolxi FoRRE AUy, oF A @zl Az Augon AW},

2 ouygel e wdAd AAguel webd, setA(De) BgEea, e 2, AFRAALD % 3AAS

AAE dHRoldr] Bt WEAsR duden A3

= ] pLs =
g, 27] delzeldr|= Aw dd712 dedow Xdn.
ool thE wpa g AN e webd, S8 (1)) SN, RS oY, Teg w AFzzaduy
2 o]FojA = womRE AdYEa, o A= s o]de wWEris duHor XgH= 59 FHzolE]
e ER PR E T L

_15_



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

S=54d 10-1869144

oY, Zesed @ gEdsEavedse o FojAs 2ony

kil
=
=
e
o

2 owgel v ANFdl weby, SE(De] FABA, R LRE FAA4E VBT, XE HEUAE

R wololel & tehfix, R 2 Re o]Fo] »2u: vaglash 34 duxon Asne of
9 wo AdzelRne Y40,

Qe mepd, et (Do) S, K 2 RS oS0 et wadrel
27 Atz dudon ARHE Ade B AU g4

woagel the vhaA e A el webd, shehA(1)e] A, R sH el mi wEA)Z Ay
VS A

=
qoz APEE 47, AFRAALY L FUANZRAAL oFoxE FozyE Aussd, ou 7] 3
dzoldsle A% A2 degozn e
e |2 Hehor

= s AN kA, sheta(D)e] SR, RS s} ool WEr
- 1712 Aedoz XIdHE e, Tzd WU AF2EZZIAYER o] Fo]

wowne) tE wige AR neb, SEA(D) RN, e duder A8uE 39, mag
27, 3 HESS =R o] Fol i FoRTE A,

® el te e‘ﬂfﬂaﬁoﬂ webd, seb (Do SaBeld, R 2 RE #2948 dehla, X BEdds
JERIE, Vi R RololEE Yrhia, R % Re olEo] ¥Au: gadxel 37 Ade £t wuis
HAQ3la, R s} o]ike] e )z Audoz 3= EojEson Mugon NFHE= og, ey o
Algrzedvdr o|FolA s T orRE Hedn,

B EY BE PAT BATAD AR, AR LA, R, R 2R
3, Ve A29AE e, B sht ol Wusle Aedor A HolE

C onEgRE e, e
9&2&%@3;'Eﬁ%eﬂ%,zig,iing,]%izigﬂQEOWmVHffgiﬁﬂ»ﬁ%%@.
=
=

¥yl ve AAgee] mebd, s (D sgRelA, R, R, R % RE F2948 Jehla, XE B
]
u 3

woage] vE AAFee] utebd, S3A(D SFEelM, R, R, R L RE 52928 deha, Xe nE

AR vehia, v Aa94E g, e A7 9072 dehen g & ot deldr] i
MEAZIZ Auhon NEE 99, AFRGUNY @ UNSRAUR o] Foli FozVEH A&

= = =
2 AZRZLINEL ool Lonie 4
S

AT i, VS 2448 Yehi, K 9, xeded 9 qEAsERde dRAAS 2en
BE AEE, olE AAE BAAAE Ho ) 2t A4 B B4 90V Agzon Mg,

w el e ANl WA, et saEelA, R, R, R % RE 2948 dehlm, X 0E

A45 Yepn, v R RolojHE Yrn, RE @2 942 dudon A8EE s zold ]S U
Wi s R sed, A, e 2 velon oot FoRRY A9y, ofF dAs

S aam A9den Aadd.

e

el the ANFee] webd, sshA(De SFElA, R, R, R 2 RE #2942 dehla, X ug
QA2 UEhia, Vi R 2elofEE dehix, RE degd, Axd, vud 2 seon ofojA:

_16_



[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

S=50d 10-1869144

=

A g2 A4z HEgos A@sw, Fe 49, AFRer

, Ae & 3}
oA TORHE ANHH I, ot AAE AF dAVE Muzon xIEi= 2oty E=
& |

e

omyE A

13)]
|
IR o] F
‘1

ull

497 2 A ER
T

No

HEA 7| = Aoz AsEa, HRASA R dY, 229, 9 NZzzagdugr oo 7o RN
AeE i, ol5 AAE v o] vEr|E MuHor X3EE 59 dHZoHY] B HEAIV|E AEAo
2 23E).

ool the AAFH weby, $8A(De] FFEA, R, R, R @ RE $4948 Jei, X 1E

ARE EhlaL, Vi R ®oloElE dehlia, RE dgw, Axd, dvd 2 detdon oFejx: ¥
oRRE Mugi, of AAt #ul dxw Audow AHI, R B dxw Auhon AiyE

R =
oY, Zestey @ e ERddr]E o Folt FontE AdgHt,

woumel the AAgHel webd, setA(De) SeRelA, R, R R RE 2948 dehin, X 1gq

A% dEa, v R ZeloElE tehlln, B % RS olFe] RAEE gadAs) 3 deson Ay

= oolY Ex sHzolR RS BB

wougel the AAgHel webd, setA(De) SERelA, R, R R RE 52948 dehin, Xt 1gq

A% b, v R Belofel® tehlla, B 2 R olFe] RAEE wadde @, Auxon Ay
3

= ool mE dHzold B¢ AAS uEAsl R R RS olFo] HAu: wadse 3 g2 A%
2 dEdoz AAHE vy @ wE Ay 8L FAI

A2 eI, Y R ZololEE Yehlz, R @ R o]So] RAHe vade) §4, sl 942 A
axor M@y ALY 8 F Y 32 PFHaT, RS AT H0v)E Aduhon AfHE dy 2ol
FE nEAV]R AEggon XFHE o7 AFRoZor I SAAZRAND o] Fo]A= FOoRHE Ay
H3; wREe] RS s o)ge] WEr]z Auxon AsE= 59 sH 2ol Ei WEAY R Augo
2 AsEE oY, 22y 9 AZereduds ofolxt FoRtE Auhr

2 owge] T2 AN webd, (D9 BN, R, R 2 RE 42948 Yehii, Xt HEY
A2 Ueha, V& R ®ololgE Yeha, R 9 RS o]So] 32ue sagel 3, ez das 4
Loy 89 g4sia, R dudon Aants 9y, Zevay 2 §Eg
25E Aad,

Qg E
2ol ool o
wowne) e ANFdel oA, e SFEAM, R, R 2 RE Fa94E deha, X
g dehlz, v (R Rololelg dehim, R 2 R'e ol5e] #A9t wdadde ¢, Ads mx 97
dshe Psa, R sht olue) we 71;% Heldow AFEE HolEpor Mudor A@se dd, =
2 AZexedde ofoqE ForRE Hudr

o
il
o

B ougel e wikA AA e ek, Feh(Del sEgelA, R R, R 2RE F294% dehia,
X HEAAE Jena, v 42948 e, Re s olake) vdre dudes A@u Holxd
gow AeHom AR oy, wy, Zevey AFerzddgs ofFolds Tozye A,

el wherA e A el nhebA, i‘rz‘él(l),l sg=eli, R, R, R 2RE F2948 dehla, xe
i, Ye HAadAE UEha, RS oY, 22y, g AgRzeddy, 8 oy 2esgaz

5 HEZBS| =R R o] FoA = %EEHE% *mfclhtﬂ, ol 7] old, T2, 3 AFEZ=gq
= slElRol7|R AEHor AgHn, 47] 59 sEHRoI-Y= s o]de] HWEr®
g 9o, 7] 4, ZEstad B HESS| ERuEd BE e SadAs Hd 3 e A4
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[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

SSS0ol 10-1869144

Fol M % o5t Edeh:
502N (A F 232 o )2~ (1H-91 FE-1-91) 7] 2] vl -4, 6-T] o}

5-1 2 5N —o ®-2-(1H-91 ch-1-) 7] 2] vl €l -4, 6-T] o} 11

5-H 2 B -2-(11-21ThE-1-9)-N' - (Z 2 2 -2-0] d) 3] 2] v ¥4, 6-T] o} ;

5-H R R -2-(IH-1E-1-9)-6-(1H-2) 2hE-1-<) ¥ 2] v el -4-o}

N'-[(1H-¥ 2 [d] o] ¥ T} Z-2-91 ) ] & | -5-1 2 1 -2—(1H-21 T} -1-2)) 7] 2] 1] ¥l -4, 6-T] o} 1 ;

5-H 222~ (111t} &-1-9)-N'-[ (2-v D ] o} Z-4-2) ) | & ] 31 2 ] -4, 6- ] o} ) ;

5-H 25N -(HE}s] =223 g-4-9)-2-(1H-1 T} F-1-2) 3] 2] 1] €l -4, 6-T] o} ;

51 2 ¥-0-(1H-1 } - 1-9)-N - [ (1- &~ 1H-3] e} -4~ W & ] 5 ] W] €14 6-t] o} 4l ;

5-H 2 22~ (11} E-1-2)-N'-[ (B o} Z-5-21 ) o & | 3 2] v] -4 6-1] o} 1 ;

5-1 2 ¥-0-(1H- th - 1-2)-N - [ (4- D E] o} Z-5-<1) v & ] o] &) ] -4, 6T o} ]

5-H 2 W -9-(1H-91 T} & -1-9))-N - (2-w] Z Al o] &) 7] 2] v €1 -4, 6-T] o} 71 ;

5-B 22N -[ (4T D E] o} F-5-21 )| @] -2 (1H-3] 2} Z-1-<) ) o] &) W] ¢l -4, 6-T] o}

58 2 5N (21| BA ol & )-2- (11~ 2} Z-1-<1) 9] ] m] -4, 6-T] o} 1

N'-[(1H-¥1 2 [d] 0] o] T}E-2-91 ) W & ]-5- 1 2 52— ( 1H-31) 2} - 1-21 ) 5] 2] 1] ¥l-4 , 6-T] o} 1

5B R BN (3 2 E-9-0] W) -2-[4-(3] 2] W-4-9) - 11-7] 2} - 1-<] | 9] ] m] 4, 6-T] o} 1

51 2 %.-0-(4-(3] 2] §-4-2 )~ 1H-¥] 2} - 1-9)-N - [ (¥] o} Z-5-1) v & ] 9] 2] ] -4, 6T o}

5-H 2 TN~ (Z 2 2E-0-0]d)-2-[4-(T) 2] ¥l-2-)- 11-3] 2} -1-91 | 9] 2] W] ¥l -4, -] o} 1 ;

5-1 2 RN (A 22 2B o ) )-2- [4- (3] 2 §-2-2) - 1H-9] 2} - 1-2 ] 5 ] W] €14, 6-t] o}l ;

5-1 2 B[ (4-H D ] o} Z-5-2) ¥ ] ]2 (4- (] 2] 9-2-2 )~ 1H-3) 2} % 1-2) 9] 2] v] -4, 6-T] o} ol ;
5-H 2 W -2-[4-(3] g d-2-¢)-1H-] E‘r%——l—%‘]—Nzt—[(E] obZ-5-d) g ]9 gn|d-4,6-T]o}rl;

5-H RN -(2-w] B A o &) -2-[4-(51 2] P -2-)-1H-3 e} E-1-< | 3 2] v -4, 6-T] o} ¥ ;

5B 8 -N'-(E 2 E-9-0]d)-2-[4-(F] & -2-91 ) -1H-7] 2} -1~ ] 9] 2] v] ¥l -4, 6-T] o} 1 ;

5-8 2 N (B 22} 8] = 2 -2H-5] 2h-4-90)-2- [4-(F = & -2-¢)- 1-7] 2} Z-1-9 | ] 2] v -4, 6-T] o} 01 ;

5-H 2 RN -[(2-v R E o}E-4-2) W’ ]-2-[4-(F %

i

~2-91)-1H-7] 2} %-1- | 3] ] ] -4, 6-T] o} 7]
5-B.2 5N [ (4= D E| o} E-5- ) v & ] -2- [4- (7] 35 -2- &)~ 1H-3) 2} - 1- A 19 2] vl €l-4, 6] o}
58 -N o ©l-2- (4~ - 1H1-5] 2}5-1-0) 7] 2] v] €4, 6-T] o}

b H 2 g~ [4-(4- 2 2 2 W)~ -] 2 5121 ] -N'-o & 5] 2] vl w4, 6-T] o} 1
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[0114] 5-H 2 W-0-[4-(4-2 2 &3l D)~ 1H-9] 2} Z-1-2 |-N - (T2 Z-2-0] ) 9] 2] v] ¥-4, 6-T] o}

[0115] 512 5N ~[ (4-w D ] o} 2-5-20) ] & |-2-[4~(] 2 71-2-2) - 1h-7] 2} 51~ 1 9] 2] 0] ©1-4, 6~ o} w1
[0116] 5-H 2 W-N'- (T 2 Z-9-0] d)-2-[4-(3] 2h2l-2-2 )~ 1H-3] 2 Z-1-2 ] ¥ 2] m] -4, 6- T o} vl ;

[0117] 5-1 2 W-N'-(Z 2 Z-9-0]d)-2-(1H-3] 2+ % 2 [3,4-b] 9] 2] 9-1-2 ) 5 ] w| €14 6-t] o} ¥l ;

[0118] 512 BN [ (4- D E] o} E-5-2 ) v ] -2-(1H-5] 2} & 23, 4-b] 9 2] ©-1-2) 7] 2] ] €1 -4, 6-T] o}
[0119] 512 BN -(SL2 2-2-0] d)-2-(1H-7] 2}E 23,49 2] ¥1-1-2) 7] 2] v ¥4, 6-T] o}

[0120] 512 BN [ (4- D E] o} F-5-2 ) W ] -2-(1H-5] 2 E 23, 4-c] 9 2] ©-1-2) 7] 2] 0] €14, 6-T] o}
[0121] 5B RN -(AF 2T RAE)-2-(1H-7] 22 2 [3,4-c] 9] 2] ©-1-91) 7] 2] v] -4, 6-T] o}

[0122] 5-1 2 W-2-(1H-9] 2k % 2 [3,4-c] 9] 2] -1-2)-N - [ (€] o} &-5-2 ) ¥ ] 3 ] v] vl -4, 6-T o}
[0123] 512 BN —(2-H 5 Ao §)-2-(1H-5] 2h2 2 (3, 4-c ]9 2] ©1-1-) 7] €] vl w4, 6-T] o} 1

[0124] 5-H RN -(Z 2 Z-2-0]d)-2-(1H-3] &} E 2 [4,3-c| 9 g B-1-2) 7 2] 1] ¥4, 6-T] o} ¥ ;

[0125] 5-0. 2 7N [ (4~ D E] o} E-5-9) ol & -2~ (1H-] 215 2[4, 3-c] 91 2] ©-1-1) 9] 2] w] -4, 6-T] o}
[0126] 5-H RN -(Z 2 Z-2-0]d)-2-(1H-3] 2 E 2 [4,3-b] 5 & -1-2) 7 2] ] ¥l -4, 6-T] o} ¥ ;

[0127] 5-8. 2 7N [ (4-vl D E] 0} 5-5-9) ol & -2~ (1H-] 215 2[4, 3-b] 91 2] ©1-1-1) 7] 2] w] w4, 6-T] o}
[0128] 5-B R BN (2 E-9-0]9)-2-(1H-1,2, 4-E & o} Z-1-<1) 9] & v W4, 6-T] o} 1 ;

[0129] 512 BN [ (4-W D E] o} F-5-2) v € ]-2-(1H-1,2 4-E 2] o}5-1-9) 31 ] u] ¥l -4, 6-T o}

[0130] 5-H 2 TN -(2-v] B A o] ©)-2-(1l1-1,2, 4-E 2 o} F-1-21 ) 3] 2] v €l -4, 6-T] o} 71 ;

[0131] 512 BN [ (¥ o} &-5-2) vl ]-2-(1H-1,2, 4-E ] o}5-1-9) 31 2] u] ¥l -4, 6-T] o}

[0132] 5-B R RN (A Z 220 e)-2-(11-1,2,4-E 2] o}E-1-2) 9] 2| v -4, 6-T] o} 71

[0133] 1-[4-0p1] te-5-H 2 B -6-(Z 2 Z-2-o d opu| 1) s 2] ¥ ©l 2= - 1H1-3] 2547} 2 5 A4k

[0134] 1-[4-0}m] 3-5-8 2 76— (o D of ) 9] 2] v B-2-9 |- 1H-] eh&-4-7h 2 22

[0135] 1-{4-[(4-v B o -5-2) v o v] e ] -6-0}H] te-5-H 2 & 9 2] 1] W -2~ -1 e} E-4-7h 2 5 44k
[0136] {1-[4-0br| m-5-H 2 2 6= (o D obr] ) ] 2] v Tl -2- 9 |- 1H-9] 2 -4} (R 2 2] ) v e
[0137] 5-H RN -6-(1H-3| 2&-1-%)-2-[4-(F] 2] F-4-)-1H-7) 2} £-1-L4 | 7] &) v d-4-o} 71 ;

[0138] 5B 2 ¥-6-(1H-¥] 2} &-1-)-2-[4-(3) & 9-2- ) - 11~ 3] 2}5- 1- | 9] 2] v ©-4-o} 91

[0139] 5-H 2 W-2-[4-(F &t -2-9)-1H-9 &}=-1-4 ) -6-(1H-9] &=-1-4 | 9 gl v P -4-o} W1 ;

[0140] 5-H 2 R-6-(1H-7] 2t&-1-9)-2-(11-1,2, 4-E g o}=-1-4) 9] 2] v T -4-o} w1

[0141] 1-[4-(2-wl S A A D op] e ) —6-ob v e —5-H 2 W 3] 2] W] |l -2 |- 1H-9] eh£—4-7h 2 520k

[0142] 1-[4-opre-5-H 2 R -6-(A SR Z 2o} ) v 2 v T -2-< |- 11-9| 2} E-4- 7} 2 542

[0143] 1-[4-0}1] e-5-H 2 W —6-(o] 2 Z 2 Folr| 1) 7] ] 1] Y -2~ |- 1H-3] 2} Z-4-7} 2 5 4
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

S=54d 10-1869144

A

A

5-1.2 7N o &-2-[4-(3] 2] ¥ -2-9]) - 1] e} -1~ ] 9] 2] ] €l -4, 6-T] o} 71 ;

51 2 %N ol -2~ [4- (3] 2] 1] -4~ )~ 1~ e} 2-1-21 ] 9] &) v] -4, 6-r] o}l

5-H 2 BN -0 &-2-[4-(F] = e-2-9)-1H-7) 2} E-1-9 | 9] 2] 7] 94, 6-T] o} 01 ;

52 2 2N ol g -2- [4- (] & §1-2-2)) - 1H-¥] 2} - 1-2 ] 5 ] w| €14, 6-t] o} 4l ;

5 2 2N —ol g -2-(1H- th&-1-) 3] 2] ] Wl —4, 6-T] o} vl ;

5-Z 22N -o|g-2-(5-ZF 0 2- 1190 %-1-9) 9] 2| ] 14, 6-T] o} ¥l ;

5-1 2 N0 9 -2-(1H-91 T F-1-)-N'-(Z 2 Z-2-0] ) 3] 2| v -4, 6-] o} ¥ ;

5-H 2 BN (A 22227 g )-2-(11-9 t}E-1-2)-N - (L2 2-2-0] J) 7] 2] 1] el -4, 6-T] o} 1] ;

5-8 2 N~ (B B 2}8] = 2 23] @-4-90)-2- (1H- T}~ 1-8) N~ (Z 2 2 -2-0] ) 3 2] w] ¥l -4, 6-T] o} 71 ;

N[ (U912 [d] o] P T} E-2-01 ) | & | -5- 1.2 22— (1H-Q1 T} -1-9) N - (Z 2 2 -2-0] ) 3 2] W] ¥4 6-T] o} ;
58 2 BN o )N (S 2 9-0] ) -2-[4-(3] 2] W-2-9) - 11-7 2} Z- 1-<1 | 9] ] m] W4, 6-T] o} 71

5-H RN -(ANFZIZZ A )N-(ZZZ-2-0]d)-2-[4- (3] 2] -2-9 )~ 1H-3] 2} Z-1-2 ] 9] 2] w| €14, 6-T] o}

58 2 5N~ (e B 28] = 2213 @-4- )N - (3L 2 -2-0] ) -2-[4-(¥] 2] ©-2-9) - 1H-7] 2} - 1-<] | o] ] m] Wl -
4,6-tlo}dl;

N[ (- 2 [d] o] m) T Z-2-91 ) W] & |-5-1 2 5 N~ (2 2 -9-0] ) -2 [ 4—( 5] 2] ©l-2-2 )~ 1H- 5] 2} Z-1-2) | o &] ]
-4, 6-tjo}ul;

51 2 0N =0l Y-\~ (3% 2 32-2-0] ' )~2~[ 4-(] 2] v] W-4-%) )~ 1H-5] 2k -1~ ] 7] 2] v] W~ 6-T] o} 71
5B RN (A 22T 2 &)~ @2~ [4-(3] 2] 7] ©¥-4-9) )~ 1H-7] 2}5-1- ] 7] 2] v] €4, 6-T] o}

5-1 2 5N~ N~ (Bl £ 2} 8] = 2 -2H- 9] gh-4- 2 )2~ [4-(3] ] W] -4~ )~ 1H-3] 2} Z-1-2 | 9] 2] ] ¥l -4, 6-T] o}

N[ (1H-¥1 2 [d] o] ] T} Z-2-91 ) v &) ]-5- 1. & W —N"—o]| &) 2~ [ 4- (7] 2] 1] €1 -4~ )~ 1H-] 2} Z-1-91 ] 9] 2] v] 1 -4, 6-T]
opwl .

W owgo] 832 ola 7| AAE o]gete] AxW 5 k. Aol Ay Kol st a, TA
Aol AAd7} ALH AT, B uye] M2 ddas AL o r}

R7b S84 9] 3Bl $2048 dehils 9o, tgsts fEAL W =4 1o tdehls wsel
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

Iy (D)) (Iv)
Alef Bl =4
= (1.05 eq), DCM, RT;
% FFRWolE | DMF, RT; (d)

AR ek (1De]
EAE ol gstel Mevly Bel 94 5

121 294

olwl (4 eq),

4(3
E
g

Eejobg, dlvhe
ol A AT
A, 2 owel o8] AT SeE e 2

rlo
Lot
o
1>

4 2
R =H Y=NZE=CR; (a) X =Cl,

Aud FEA, 53]
] tﬂiﬂ

EE obgeltE
Ao, 8

SS90l 10-1869144

o )
Y—<R1 Y%W
V) v
Br = [, N-Z22-, N-HER- T N-2 0 =42 0]w]
() It e dukE F=A4 (1 eq), Al

(b)) mEZ2ZHM =2 (1.1 eq), DOM, RT;
A4 7FEUe]E, DMSO, 80 C.

A DMSOlA], 80 CollA 12k = 22f oflo2 X|3kd 4=

T, B4 20 EAHE v

2371 7F EEE A|EA

£ WA

(I Vi) (VI

Q0 I:/H/\

A=, o] F

7o wH,

s feid =4

A 71" SEES

R’ (e) obdl (6 eq),
loJu]= (1.05 eq),

DCM, RT; (h) AE}Z EE QdYUE FEA (1 eq),
WS =4 30 714" Axe, JYnd FEAS g
7} oyt

_21_

FA(111) 9
LAE =gy,
gowegr e @ik (Monoxidation) 7} 3H8H21(1V) <)

FEAZ shsk (1V) 9
sk2] (V) 9]
dE A= bt

olE

ATt
10

(IX)

Alg 7RO E,
DCM, RT:

Alg 7FE Vo] E, DMSO.

EE)

FEAE AT

=

F2HA ) wevld
D9 e

sl7] {8l d-&she 24
o]oJA], ﬂﬁ“ﬂ 1119 & n
= WE-EF2 29z
FEAA dadre] g %3
ko] 91A] 6ol A o

&
F587] 98 S

47 AR AR FUd WS
A3 @,

DMSO, 80 C; (f) x =Cl, Br &
(g) mEZ2HWEA (1.1 eq),



[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

SS90l 10-1869144

X) (X1 (X

N\( N N\( N N 2N
) N N
e %O R3 ~ R3 ~
AW A
R1 R1
(X1 (XIv) (XV)

Aok @ 27 Y = N EE R () oF (6 eq), A4 ZFEUlO]E, DNSO, 80 C; (j) x = Cl, Br ¥ I,
N-ZFE8- N-HEF- E= N-2o=AAoln= (1.05 eq), DCM, RT; (k) m-ZE223#=22F (1.1 eq), DCOM,
RT; (1) d&E == AuE: =4 (1 eq), Alg ZFEUICIE, DMSO; (m) oFFl (6 eq), Al¥ 7lHUE,
DMSO, 80 C.

ABE = 4, 6-tF22-2-(WEg )T gnd (Aldrich)2 stsh2(X1) e @x3id
EUEY e fugdd o=t e S4 v Solold 60 WA 80 T
2z ol¥l, i A¥Hog X3F = HEtE EE EjolEoz Muxoz xghHr),

Aulige] 94 solHe B2l Ao £9e, B odwel e fSAIDe AFES AT, thSaht
F-HilelvE fEAE 01%@9_@1 SR, ool WE-FREANze] HEANKIDY o5 fi=
A9 F2dAsld A AIAKIDA HYBE $SU. AT FUAE, FAIQINA AULE A2

AE % obAeIniEe fEA oJd T Free wg =

37 el AdEixon X3ty IuE, EgolE,
2ol A &010}74] gl g gle WEAddYIE S e Ete R, S (XIV) 9] SghEe, 2 TH e
21, st (XV) o] sgES FAsy] S8 13 B 23k ofwlat 913] 6ol A v,

okA|sld A

il

"G Zazuo g koAl [H] cAMP SPASl 4 41" (Perkin Elmer # 7090 TRKQ) 71E7} E2=3t]ef 22}
obAl 109 el o] &= ATt 715—5, olstE gt

‘M| =(beads) & °1EF A¥ 3 SAWM(SPA): 18 m ofd AHso]ES 8= MiliQ F(water) & wAIT
AZE Adee A T o|EF AoE.

- 10 x PDE &2 2k5o: 500 mM Tris/HCI; 83 mM MgCly; 17 mM EGTA; pH 7.5.

- Tracer ['H] cAMP: &2 Z-8< 918 71 A (substrate)

= 39 wEElE=e] Aol e, okl Aduo]ES] EA) o] SPA Wj=s} MY
Agel 71xdu. wEA, HHo] A, aa W APES SPASH A3 A
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

MEsh gAY EA RS ATe, EF WAl uEe] FAURE o A6 FRE 2HAE 59
Aol ATAY. golel BYH ARG P FAARE AUAS ADAT] 98] B Rel Fre 2
WA gob, AEZF WARA gen. =@, 89 /14e wss asdor AWHA @] WEA, w9

Mg AE u)g v
MY wEUQE =S} = Age, HB3e Ay o]M(chelation) HIZhUFl Z1xeth. mAFA & F o}

o Aol e =9l [‘HcAMP Abolol] ATS SFAAZITH,

FExFvo 2 gtobA] 10A (PDE10A) A A A F
<]

oo

AFE ZF A8 AFES zk:= 96-9 Flexiplates (Perkin Elmer #1450-401)0l4 &€y, w3k, oA o
A UR2Te aae B34S Frishy] 98 4] BAE EdolEd Q).

3 Zb2be] Al e 10 uMe FEe] AMEA ZAEa, TP oEE 30 CollA 208 FoF wjg® I, 50
ule 71E H]=%+ "Phosphodiesterase SPA beads" (Perkin- Elmer # RPNQO150)7} H7t¥ ),

o] ZHEOEE Ao 1A7F Bt wwkgitt, I ¥, H|=E H|El Alddgo]d F}E|(beta scintillation

counter)ol A A& 29357 A 1A1ZF F<F FAAIFH .
F 1
BE1A" ZH
A2 %d == 24 =2
10x 24 ool 10 L 10 ul 10 L
H20 60 L 60 L 70 L
sjete 10 pl - -
1% DMSO - 10 L 10 L
CAMP [3H] 10 L 10 L 10 L
PDE10A (0.002 U/ul) 10 pL 10 uL -

PDE10AS] <Al e (ICo= WEhl=)S AEsH] 9

ro

F-uk-g- A (dose-response curve)S E#3}7] 98,

Zbzke] shgteel ois) 1 X €% &< 100 pM WA 1nMe] Aol d#le] 1:10 3]4o] Y=t
A3t
I 2¢ B owvo) s§hEe] U9 PDEIOA B4 (IC a9l #ag BoFu.
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sietE Ao ICs0 PDE10 (nM)
555 O NAAN2 & 2 0|2 )2-{1H-21 L1 5-1-2) W 2101 14,6- 1 525
clotol
5-2 2 D N*-0| -2 1H-0! [} Z-1-2!) 11| 2] 0] £1-4,6-L] OF 1 2 219
5-5 2 Q.2 (1H-01 ChE-1-2)-N*{ 52 & 12-2.0] L )| 21 0] £1-4,6-C1 0+ 21 3 40.9
5-5 2 ©-2-(1H-0I [+ E-1-21)-N*[(2-0ll £ E] Ot 5 4-2) il 2wl 2l 01 E1- 6 18.8
4,6-L10191
5-5 2 Q-N'{Fl E 15| = 2-2H-11 21-4-2)-2{1H-01 [} 5-1- 7 219
o)l 2| 0] £1-4,6-C1 0} 81
5-5 5 02 (1H-01 L} 5-1-21)-N{(1-0l -1 H-Tll 2t 54~ 8 74.1
1)l 4wl 21 01 £1-4,6-C1 0121
5.9 Q.2.(1H-0! ug-1-°-)-rtwi‘6[|(§4lorg.s.%)rm%lﬁl elolt-4,6- 9 1.6
5-5 5 ©-2-(1H-0I [+ 5-1-21)-N*[(4-0ll £ E] 0FE-6-2) 2wl 2l 01 - 10 29
4,6-C10101
5-121 2 2.2-(1H-01 [F5-1-2)-N'{2-0l = Al Ol 24Tl 21 01 £1-4,6-C1 OF 2! " 259
6§-5 5 QNP 2 2.0 )-2-[4-( 1l 2| £1-2-2! - H-1il 2 51 - 17 18
2110|2101 £1-4,6-C101 01
5-5 2 0-2-4-(1 2] £1-2-2 1 H-1l| 2} 5 -1-2-N'-{( ] 0} 5-5- 20 7
21l 11l 2] 0] £1-4,6-C1 0Fl
5-2 2 0N H| = 2| = &2-2H-11| £+-4-2!)-2-[4-(A 5 21-2-21 -1 H- 23 96
T 2 5-1-2 ] 2101 £14,6-C1 0 01
5-51 2 0-N"{(4-01 2 E10] 5-5-2! )| £]-2-[4-(1l 2 &-2-2! -1 H-1l 2} =- 29 16.5
1-2]1 210 £1-4,6-C] 0} 2!
520 & N1 &2 £-2-01 L )-2-[4-{ 1 2 A1 2-2 A H-1] 2H &1 20 45
21711/ 21 0] £1-4,6-L10+ 81
5-5 2 QN 2 20| & )-2 1H-11 2} 5 2[3,4-c]H 2] 11 33 32
1)l 2| 0] £1-4,6-L10} 81
55 & -NF-{(4-0 £ £ 0FE-5-2) Il 2]-2{1H-1I 2+ 5 2 [3,4-c]ul 2] 1~ 34 0.4
1-21)T 20| £1-4,6-C) 0} 21
5-5 2 Q.N(AI 22 T2 0| = )-24(1H-1l 2 Z2[3 4-c]Tl 2l 11~ 35 1.8
o)l 2| 0] £1-4,6-C10} 81
5-5 2 2.2 1H-1ll 2+ & 2[3,4-c] ] 2] E1-1-2)-N*-[(E] O &-5- 36 0.06
20l =4 ul 2101 £1-4,6-C1 0101
5-5 2 Q-N"-{(4-DI £ E1 0 5-5-2!)0ll ]2+ 1H-11 2} 5 2[4, 3-c]ul 2] - 39 0.3
1-2!)1 2101 £1-4,6-C] 02!
5 & 0-N*{(4- £ £10F5-5-2) i 2]-2{1H-Tl 2+ & 2 [4,3-b] W 21 - 1 0.6
1-21)T 20| £1-4,6-C 0} 2!
5-52 QN2 2 2-2-0| = )-2-(1H-1,2,4-E 2| 0t 5-1-2) 11| 2/ 0 £1-4,6- 42 538
Ciote!
5-9 2 L-N*[(E| 0} 5-5-2!) | £]-2-(1H-1,2,4-E 21 0t Z-1-2)ul 21 0] - 45 13
4,6-CI0} 01
5-9 2 Q-N*(Al 22 L2 © 0] 2)2{1H-1,2,4-E 2] 0 5-1-2)ul 2| 0l £l 46 3.4
4,6-CI0191
1-{4-0H| =52 £ -6 Al 2 & 52 2 & 2 00| &= )1l 2] 0] £4-2-2!]-1H- 51 29.9
[TEWETEE N
{1-[4-0HD] te-6-51 2 2-6-(0l L0 01 = | 21 | £1-2-24 A H- T 21 54 53 8.2
AR 2 Ze| L)l Bt
5-9 2 0-6-(1H-Tl| 2} 5-1-2)-2-[4-(1L| 2] £ -2-2 - H-Tl 2 &-1- 55 90.7
2712 0] £1-4-01 81
5-5 2 QN0 2-2-[4-(T 2] 01 E14-2)-1H-T 2} £-1-L ] T 2101 £ 4,6- 61 370
ciote!
5-22 2 N0l 2-241H-0! [} 5-1-2) 1| 21 0] £1-4,6-L1 0} 21 64 12.4
5-5 2 QLN 0| -2 1H-01 [} 5-1-2)-N°-( T 2 T-2.0| L)1l 21 0 £14,6- 66 120
ciorol
N-{(1H-441 2 [A]O1 1] Ch -2 ) 2 ]-5-12 & S2-N°-0l £1-2-4-(wl 21 D1 - 77 293
4-21)-H-T 24 E1-2]1 21 0] £1-4,6-C1 OHD
[0197]
=15 =i =ige) 1=] o) hva hva o)
[0198] stetA(D) 9] shet=2 7] 71" B0l wet AlFH AL, EAFTol 2 etobA] 109 g AAAR Bl
o Nl 3T AT > 5 2 L
[0199] B oo fuAs AL Ao A 10 JAAR XNgdoay fAEE Ao duix Ay g e

[0200] AR, o5 AW BARYE e 559 22, A B gk Awy e 34 AW 5 A I
of, By &Y, AYEE B dxstolmuy e A7 e A3y dddc

[0201] E4), ol AWE H2], COPD (chronic obstructive pulmonary disease) @ #HuEtyl 7e & Fofo}
He)

[0202] webs, 2 e tE JEHle ko R o &&= AV AYH (D)9 FHitE, olf A H R & E=
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[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]
[0225]

[0226]

[0227]

[0228]
[0229]

[0230]
[0231]
[0232]

[0233]

[0234]

[0235]

[0236]
[0237]

[0238]

SS90l 10-1869144

A4

auk, Ak, gu) A ’\]ﬂ AES AT Ao wHE F5HTE.  "FF(concentration)"9 &= Buchi

rotavapor& °ol &3ty F FTHIE AS = A4S, g BAES AAEE & A2"E F

vk At 7.41_(40—63 ﬂm) Ako] "3z g Al ( fash)” ARuETRY 2 AALAT. B BA do]EE aVarian

Mercury 400 %%7] =49, §H4E Buchi 535 71712 =H¥ch.  HPLC-MSE Gilson 321 2% HX

Gilson 864 & ] 7] (vacuum degasser), Gilson 189 ¢ =%, 1/1000 Gilson 2=Z2¥, Gilson 307
, Gilson 170 #A%7], ¥ Thermoquest Fennigan aQa detector”} +H]¥ Gilson Zx|olAx 3P},

Z7H4) 1: 5-BERr-6-Z22-2-(dgE 2)d g d-4-o}ql:
450 m12] DCM 5 10 g (52.2 mmol)9] 6-FZ=Z-2-(vEBAud)Fn|d-4-o}719] 1A mWtE] = §dof 10
g (56.2 mmol) 9] N-HERAoln =g H7iata, thy @AM ot AAl §lo] o] &HE s-HRR--F -
2-(MEEl ) I gu|d-4-o}R1& AF3t7] $8, A=A 1A &< wuks AEYPH(FHA 3 Fx). v
wpxato] ubZ F2wlE T3] 7} ojoj X,

ol&} F A= N-FRRAAom =2 o] &3l Xnt F7HA 1o 7AE AxE o] &&te] FAddT).

Z71A4 2: 5,6-tF22-2-(FEE )3 g ud-4-o}7]

1
H-NMR (400 MHz, DMSO-ds): & = 2.40 (s, 3H), 7.46 (s, 1H), 7.98 (s, 1H).

Z7H4) 3: s~ ER-g-Z22-2-(WdAdsd) s n|d-4-o}ql:

450 m19] DCM F 5-BR2R-6-F22-2-(WEE ) I rd-4-o}7] (FZHA] 1) (52.2 mmol)2] ¥t fHof 100
mle DM % 12.9 g (57.4 mmol)9] m-SF=Z=ZHWEA (77%) (Sigma-Aldrich) £NE s H7aich,  db
TIES ARdA 1ATE ot aAIA Y. EAE WA AHdES osta, DMeE P AAsta, A
o}, 13,96 go] 5-HERR--ZFR2-2-(eAnd)T g gd-4-o}wlo] Ho]HTh(98.9%).

¥ oo

'H-NMR (400 MHz, DMSO-dg): & = 2.78 (s, 3H), 8.17 (d, 2H).

HPLC-MS: Rt 2.058 m/z 270.8 (MH').
o3l FA= A 22 A FSHA|INE, FHA 300 Z1AlE WHES o] 835t A E .
Z3HA 4: 5,6-tE22-2-(Meddd)y g u|d-4-o}%]

'H-NMR (400 MHz, DMSO-dg): & = 2.79 (s, 3H), 8.58 (s, 2H).

FUA 5: 5-HER-6-ZZZ-2-(1H-AckE-1-9) F g v d-4-o}vl:

40 m19 DMF = 2 g (7.4 mmol)9] 5-BHE2R-6-F2Z=Z-2-(WEAdnd)ggud-4-o}7] (FA] 3)9 AHs
Wiy = Feldlo] | 0.87 ¢ (7.4 mmol)9] ATE 2 1.4 g (4.4 mmol)9] A& ZIRUCEE Hrlgo. He &
FES Aol 208 TP WA &S 200 mlo] FEFEe] HAk Ao HAEE oFsta, IF

2 AAgsta, A=A, AEHE AEES 94 14 1.31 g (54.6%) 2 BoHt.

H-NMR (400 MHz, DMSO-de): & = 7.34 (t, 1H), 7.46 (s, 1H), 7.56 (t, 1H), 7.87 (d, 1), 8.41 (s, 1),
8.46 (s, 1H), 8.71 (d, 1H).

HPLC-MS: Rt 4.228 m/z 325.0 (MH').

olel FAL Wget MeER AReAY, F7HA 5ol AR GAE o] gael P

Z7IA4 6: 5-BER-6-F22-2-(11-3&=-1-¢) 1 g v gd-4-o}7l
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[0239] HNR (400 MHz, DMSO-dg): & = 6.56 (t, 1), 7.81 (d, 1), 8.44 (d, 1), 8.15 (d, 2I).

[0240] HPLC-MS: RRt 3.113 m/z 307.9 QMH).

[0241]

[0242] FA 7 5-BRE2R-6-FZ2-2-[4-(F 2 d-4-Y)-10-F &E-1-d |9 gl r|d-4-o}7]

[0243] H-NR (400 MHz, DMSO-dg): & = 7.58 (s, 1), 7.78 (d, 2H), 8.43 (s, 1), 8.47 (s, 1), 8.58 (d, 2H),
9.12 (s, 1M).

[0244]

[0245] F3HA 8: 5-HER-6-FEZ-2-[4-(F g d-2-Y)-1H-H&E-1-d 19 g v D-4-o}%]

[0246] H-NR (400 MHz, DMSO-dg): & = 7.25 (t, 1), 7.57 (s, 1), 7.84 (m, 2H), 8.37 (s, 1), 8.42 (s, 1H),

8.56 (d, 1H), 8.96 (s, 1H).

[0247] HPLC-MS: Rt 3,360 m/z 351.9 (MH).

[0248]

[0249] A 9: 5-EER--F22-2-[4-(FAEE-2-Y)-11-9gE-1-d 19 g v DA -4-o}

[0250] H-NR (400 MHz, DMSO-dg): & = 7.56 (m, 21), 7.75 (t, 1), 7.95 (d, 1), 7.99 (d, 1), 8.05 (d, 1H),

8.39 (d, 1H), 8.49 (s, 2H), 8.54 (s, 1H), 9.15 (s, 1H).

[0251] HPLC-MS: Rt 4.172 m/z 401.9 (MH).

[0252]

[0253] A 10: 5-E2R-6-F22-2-(4-9d-11-9 8E-1-9) ¥ 2 v d—4-o}p7]

[0254] H-NR (400 MHz, DMSO-dg): & = 7.26 (t, 1), 7.40 (t, 2H), 7.56 (s, 1), 7.70 (d, 2H), 8.18 (s, 1H),
8.82 (s, 1H).

[0255] HPLC-MS: Rt 4,250 m/z 351.0 (MH').

[0256]

[0257] FHA 11: 5-HER-6-F22-2-[4-(4-F2299)-11-Y=-1-4 |9 g n| P -4-o}7

[0258] HNR (400 MHz, DMSO-dg): & = 7.44 (d, 2), 7.52 (s, 1), 7.78 (d, 2l), 8.31 (s, 1), 8.42 (s, 1H),
8.86 (s, 1H).

[0259] HPLC-MS: Rt 4.646 m/z 385.9 (MH).

[0260]

[0261] FA 12: 5-HE2R-6-F22-2-[4-(F&F-2-4)-1H- ¥ E-1-4 | g d-4-o}7

[0262] H-NR (400 MHz, DMSO-ds): & = 7.58 (s, 2), 8.45 (s, 1), 8.50 (d, 1), 8.62 (s, 1), 9.10 (s, 1H),
9.18 (d, 1H).

[0263] HPLC-MS: Rt 3.057 m/z 353.0 (MH).

[0264]

[0265] A 13: 5-H2R-6-F22-2-(10-9ZE2[3,4-b] ¥ d-1-9) ¥ g v DA -4-o}
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[0266]

[0267]
[0268]

[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

[0275]
[0276]

[0277]

[0278]

[0279]
[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

SS90l 10-1869144
H-NMR (400 MHz, DMSO-ds): & = 7.17 (t, 1H), 7.69 (s, 1H), 8.28 (d, 1H) 8.64 (s, 1H), 8.72 (s, 1H),
9.11 (d, 1H).

HPLC-MS: Rt 3,003 m/z 325.9 (MH).

SZHA 14: 5-BER-6-EZZ-2-(IH-HFHEZE[3,4-c]F g d-1-d) 7 g n|d-4-o}7]

'H-NVR (400 MHz, DMSO-dg): & = 7.58 (s, 1H), 7.88 (d, 1H), 8.47 (d, 1H), 8.54 (s, 1H), 8.56 (s, 1H),
10.08 (d, 1H).

HPLC-MS: Rt 2.971 m/z 326.0 (MH).

S7HA 15: 5-BEER-6-F22-2-(IH-HFZZ[4,3-c]Hd-1-¢) F & v d-4-o} 7]

'H-NVR (400 MHz, DMSO-dg): & = 7.57 (s, 1H), 8.58 (d, 1H), 8.60 (s, 1H), 9.19 (s, 1H).

HPLC-MS: Rt 2.973 m/z 326.0 (MH).

S7HA 16: 5-EER-6-F22-2-(1H-9FZZ[4,3-b]H 2 d-1-¢) F 2] vl d—-4-o} 7]

'H-NVR (400 MHz, DMSO-dg): & = 7.56 (m, 2H), 8.51 (s, 1H), 8.62 (s, 1H), 8.67 (d, 1H), 9.02 (d, 1H).

HPLC-MS: Rt 3.179 m/z 326.0 ().

Z7HA) 17: 5-BER-6-F22-2-(1H-1,2,4-Ego}&-1-4) ] g n|d-4-o}7]

'H-NVR (400 MHz, DMSO-ds): & = 7.66 (s, 1H), 8.24 (s, 1H), 8.57 (s, 1H), 9.17 (s, 1H).

HPLC-MS: Rt 2.410 m/z 276.9 ().

Z3A] 18: ethyl 1-(4-o}9|e-5-H 2 R-6-F 2 25 2w d-2-U)-1H-3 &FE-4-FHE A H o] E

HNR (400 MHz, DMSO-dg): & = 1.28 (t, 3H), 4.25 (¢, 2I), 7.63 (s, 1H), 8.14 (s, 1) 8.49 (s, 1H),
8.79 (s, 1M).

HPLC-MS: Rt 3.638 m/z 347.9 (MH).

F7H4 19: N-od-2-(WLE] 2) 3] 2 -4, 6-t] o}l

3 mle DMSO = 4.5 ml (57 mmol)9] o€oldl (% 70%)3} 1.00 g (5.69 mmol)9] 6-FZE-2-(WEE L) g
ug—4-olwle] EFES HAE T el 65 T, 48A3F FoF kAT £9S 20 mle WY
Fark. A" HAAES oJ¥sta, W= 2 AASt, A=AHY. 0.79 g (75.30)2] WA 137} Ao
Ak,

H-NMR (400 MHz, DMSO-dg): & = 1.06 (t, 3H), 2.31 (s, 3H), 3.13 (m. 2H), 5.07 (s, 1H), 6.03 (s, 2H),

6.52 (t, 1H).
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[0291]
[0292]
[0293]
[0294]

[0295]

[0296]

[0297]

[0298]

[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]

[0307]

[0308]

[0309]

[0310]

[0311]
[0312]
[0313]
[0314]

[0315]

[0316]

=501 10-1869144

o

HPLC-MS: Rt 2.355 m/z 185.0 (MH').
o3l E7HA|E= - EEE o] &3A v, F74A 199 71" HAAES o] &3] AR,
SZHA 20: 2-(FEE 2)-6-(1H-H&-1-¢) ¥ g u|d-4-o}%

HPLC-MS: Rt 3.136 m/z 208.0 (MH).

=744 21: 5-B 2R\ -o|g-2-(v| e E 2 )9 & n]tl-4,6-T] o} :

10 mle] DO % 0.774 g (4.2 mol)®] N-olg-2-(| =] &) 3]l ¥l-4,6-Tlobwl (FZHA] 19)¢] uk §ojo],

0.75 ¢ (4.2 mol)9) N-Ba A Adoln=2 A7l the SA6A e A4 glo] o] &5E 5-Hzm-N-o
g-2-(WeE o)y gud-4 6-t]olul & A7 Yl A2olM 4A7r Fot wmukS FA AU (FIHA 24 HF).
g0l ghd+= v ARetEaduE FUHPESI.

'H-NMR (400 MHz, DMSO-d¢): & = 1.08 (t, 3H), 2.35 (s, 3H), 3.33 (m, 2H), 6.38 (s, 2H), 6.50 (t, 1H)

HPLC-MS: Rt 3.668 m/z 263.9 (MH)
ol&t A= F74A 210 71AE HAAES o]&3te] A HAT.
Z7H) 22: 5-H2R-2-(WEE Q)-6-(11-¥ &Z-1-¢) ¥ g v d-4-o}ql

Al A w2 AA glo] o] ' TH(FZHAl 25 =),

o
A
o
o
N
__)ﬂ‘
rr
o
dlo
)

o)t A= N-ZR2A oM =E o] &34l 2714 210 J|A® a2 o gate] FAwL).
2744 23: 5-222-N-dg-2-(HgE ) g uH-4,6-T] o} 7

olg]gt FHA= T GAllA vE A glo] ol &ETH(FRHA 26 Fx).

2704 24: 5-BE RN -og-2-(dgA ¥ d) ¥ 2 v 24, 6-T] o} :

mmw1mM%5ﬂﬁgkﬁwgﬂ4ﬂgamﬂaﬂﬂﬂﬁﬂﬂﬂ(%ﬁﬂlm(42mmw]ﬂ1%ﬂﬂ,3
mle DCM 3 1.04 g (4.6 mmol) ] m—-FEZE2H WA (77%) (Aldrich)E Zsl #7Fgc. ¥hs E3dES 489
A OIAIZE Fot WHHAIF Y. @ Sl SulE S & dol e ¥EES A4 A7 DM

o
X
i
o

2wy AAst, o3 2 AZRAZAC. 1,11 g (95%) 9] 5-H 2 RN -o|g-2-(W e A3 d) 3 2] n -4, 6-t]o}
wlo] Ao},

'H-NMR (400 MHz, DMSO-dg): & = 1.08 (t, 3H), 2.72 (s, 38H), 3.36 (m, 2H), 6.90 (m, 3H).

HPLC-MS: Rt 2.172 m/z 280.9 (MH).
o]} TZHAl= FHA 249 71AE AAE o] &slo] FAH A
SZHA] 25: 5-HER-2-(H @AY d)-6-(11-¥E&-1-Y)) d v d-4-o}d]

HPLC-MS: Rt 1.906 m/z 303.9 (MH+).

Z7h4) 26: 5-Z=2-N-dd-2-(vYd ¥ Q) 2w -4, 6-t]o}ql
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[0317]

[0318]
[0319]
[0320]

[0321]

[0322]

[0323]
[0324]

[0325]

[0326]

[0327]
[0328]
[0329]

[0330]

[0331]
[0332]
[0333]
[0334]
[0335]

[0336]

[0337]

[0338]

[0339]
[0340]
[0341]

[0342]

[0343]

SS90l 10-1869144
H-NMR (400 MHz, DMSO-ds): & = 1.08 (t, 3H), 2.72 (s, 3H), 3.34 (m, 2H), 6.93 (s, 2H), 7.05 (t, 1H)

HPLC-MS: Rt 2.079 m/z 235.0 (MH').

Z7HA 27: 6-222-2-(HYE Q)-N-(Z 2 2-2-0]d) ¥ g u|d-4-0} 7 :

1.00 g (5,13 mmol)2] 4,6-tjFZ2Z-2-(HEE)IndZ 10 ml9 ofMEYZIH F 0.7 ml (10.3 mmol)2]
za2aaZdoelyle] £3ES 60 TollAl 12A12F &F adkAIA Y, whg E3FES Ygdd vk, o1, 344
AAES Aqysta, Y5z 99l Agsta, AZAIAT. 1.09 g9 92 o] mgEo] dojx

H-NMR (400 MHz, DMSO-ds): & = 2.43 (s, 3H), 3.16 (s, 1H), 4.11 (d, 2H), 6.26 (s, 1H), 8.14 (t, 1H).

HPLC-MS: Rt 3.815 m/z 213.9 (MH+).
)3} FXHAlE WgE ofu =R AFEAT, F31A 270 J1AE BAE o] gate] T,
F20A4) 28 6-ZE2-N-od-2-(DE )] g ] P-4-o}Tl

'H-NVR (400 MHz, DMSO-dg): & = 1.09 (t, 3H), 2.40 (s, 3H), 3.31 (m, 2H), 6.16 (s, 1H), 7.74 (t, 1H).

HPLC-MS: Rt 3.912 m/z 204.0 (MH).

ZF7HA] 29: 5-BER-6-FE22-2-(HEHE Q)-N-(ZT2X-2-0]d)y g v d-4-o} T :

6 ml2 DM F 1.16 g (5.45 mmol)9] 6-FZ2Z-2-(WHEE Q)-N-(ZZ22-2-o]d) 3 2|v|d-4-o}7 (FZtA 27)9]
A gNo 1.07 ¢ (6.0 mmol) Q] N-BZEAANon = Arlsla, v vl g2 AA glo] o] fHL: 5-
H 7+ FoF ks

2R-6-FZ22-2-(HMEE Q)-N-(ZZZ-2-o] ) I d-4-o}7S A F3}7] 28] A4 44
P (FTHA 31 F2). Wk g8 & wF JZvEIdYE FYEHESI.

o3} F7tAl:= F7kA 290 V)AE AAE o] 83sle] FAHT)
Z7A 30: 5-HER-6-F22-N-og-2-(M e 2) v g nd-4-o}7]

olg]gt A= thE GAllA vE A gle] o] & TH(F A 32

o

).

A 31: 5-BER--EEZZ-2-(WEdAdyd)-N-(Z2X-2-o]d) ¥ g n|d-4-o}71:

6 mle DCM = 5-BER-6-FZ2-2-(HEE 9 )-N-(ZzZ-2-old) g ud-4-o}l (FZHH 29) (5.45 mmol) 2]
EE gMo 8 mle DM = 1.34 g (6 mmol)9] m-F22HWHZA (77%) (Aldrich)& Ast #A7gch. wg &
FEe A2olA WAL Bk AT FAAES oAeta, Ak DO s AAsta:, A=A 9
o AN IFPERZA 1.52 g (90.5%)] 5-HER-6-FZ2-2-(EAT]d)-N-(Z23X-2-0]d) 7] g v t-4-0} 7] o]
Ao At

HPLC-MS: Rt 2.506 m/z 308.9 (MH).
o]} TZHAl= F7HA 319 71AE AAE o]&3sle] FAA A
Z7A] 32 5-HEZR-6-ZFZZ-N-JE-2-(dedyd)yud-4-o}7l

HPLC-MS: Rt 2.605 m/z 299.9 (MH).

Z7H4) 33: 5-HER--F22-2-(1H-E-1-9)-N-(Z 2 2-2-0]d) 3] & v d-4-o} % :

2 mle DMSO = 0.5 g (1.62 mmol)¢] 5-HER-6-ZFEZ2-2-(MeEdAddd)-N-(Z&EZ-2-0]d)y g n|dl-4-o}7]
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[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]
[0351]

[0352]

[0353]
[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

SS90l 10-1869144

(F7A 31| A&

ol .62 mmol)e] ItkE = 0.32 g9 AlgF FtRYo|EE H g, we I
SNG Ao 208 =

1
A 7T BEE EFES 10 mlo W FYth. dojzl HA
WeEE AAsta, AZRARAY. Awsts AAES WA 14 0.31 g (52.8%)F Ao},
H-NMR (400 MHz, DMSO-dg): & = 3.11 (s, 1H), 4.23 (d, 2H), 7.27 (t. 1H), 7.38 (t. 1H), 7.56 (t, 1H),
7.89 (d, 1H), 8.38 (s, 1H), 8.93 (d, 1H).

olat A FXHA 3390 7AE HAE o]&3le A E L.

Z74A 34: 5-EER--FZZ-N-(Z2E-2-0]d)-2-[4- (3 g d-2-)-10-¥ FZ-1- | 7 & v d-4-o} 7]

H-NMR (400 MHz, DMSO-dg): & = 3.09 (s, 1H), 4.23 (d, 2H), 7.27 (t, 1), 7.29 (t, 1H), 7.84 (s, 1H),
7.88 (s, 1H), 8.32 (s, 1H), 8.65 (d, 1), 9.11 (s, 1H).

FA 35: 5-BERE-6-Z22-N-98-2-[4-(J Y r|D-4-D)-1H-¥ &}E-1-d | ¥ gf v D —4-o}%]
HPLC-MS: Rt 3.605 m/z 381.0 (MH).

AA 4

SA 59 F=A

Br
C|\(g'/NH2 \/A A/H\H\KNHQ
N| P +  HN _ |
N\ N\
N N
ot 0
AAd] 1: 5-EER-N-(A 222 Ho]g)-2-(1H-ATE-1-9) 7 2] v -4, 6-t] o} 7l

HAD FFF WelA 0.1 g (0.31 mmol)e] 5-HER-6-F22-2-(1H-¢1}E-1-¢) I g nd-4-o}ql  (F7HA|
5ﬁ}a5mﬂDMO%]ﬂ)w(1%mmnﬂ NEFRzaddeolyle] 3RS 65 TolA] 5 A7 =<k wrkgl
o ¥ EFES 20 mle Wl BTk AAdE WAl HHES osta, 22 9Y AAgeta, 1x

. X

0|

o

a%eﬁéﬁgO(ng(797mo1 Ao ALt
HPLC-MS: Rt 4.521 m/z 361.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 0.31 (m, 2H), 0.41 (m, 2H), 1.17 (m, 1H) 3.34 (m, 2H), 6.77 (s, 2H),

7.27 (m, 20), 7.49 (t, 1H), 7.83 (d, 1H), 8.31 (s, 1H), 8.72 (d, 1H).

fr

Nﬂ:zmﬂILJﬂﬁ%i5&55&&%&;4%m&ﬁ%&k%ﬁﬁhﬁ%&@ﬂ(%ﬂﬂS)% ]33k
e AHE2HEH HAAld 1o 71AE AAE o &35ty AdHT:

2w

rﬂ

éﬂﬂz:&EiEwtﬂgﬂ%H%ﬂqéﬂﬁDﬂﬂﬂﬂ%ﬁJPHI
HPLC-MS: Rt 4.077 m/z 335.0 (MH).

'H-NMR (400 MHz, DMSO-ds): & = 1.20 (t, 3H), 3.51 (m, 2H) 6.75 (s, 2H), 6.88 (t, 1H), 7.27 (m, 1H),
7.50 (m, 1H) 7.83 (d, 1H), 8.31 (s, 1H) 8.70 (d, 1H).
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[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

S=50l 10-1869144

AAd) 3: 5-HBER-2-(1H-QthE-1-2)-N (X 2 Z-2-0]d) 7| & u| g4, 6-T] o} 7]
HPLC-MS: Rt 3.765 m/z 345.0 (MH).

'H-NVR (400 MHz, DMSO-¢): & = 3.09 (s, 1H), 4.21 (d, 2H), 6.88 (s, 2H), 7.18 (t, 1H), 7.28 (t, 1H),
7.48 (t, 1H), 7.83 (d, 1H), 8.32 (s, 1H), 8.83 (d, 1H).

AA 4 4: 5-H2E-2-(1H-919&-1-9)-6-(1H1-3 &=-1-Y) 9 g v P -4-o}7]
HPLC-MS: Rt 3.679 m/z 356.0 (MH).

'H-NVR (400 MHz, DMSO-dg): & = 6.61 (s, 1H), 7.34 (t, 1H), 7.51 (s, 1H), 7.56 (t, 1H), 7.88 (m, 2H),
8.42 (m, 3H), 8.73 (d, 1H).

AR o] 5: N-[(1H-¥=[d] o] n| c}E—2- ) W& |-5- B 2 B-2-(1H-21 t}&-1-2 ) ] & w] ©l-4 , 6-T] o} ¥l

HPLC-MS: Rt 3.962 m/z 435.0 (MH).

A4 6: 5-HZR-2-(1H-919&-1-¢ )-N4-[ (2-vidE)olE—4-d) v d 19 gl n|Hd—4,6-t]o}%l
HPLC-MS: Rt 3.744 m/z 416.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 2.65 (s, 3H), 4.71 (d, 2H), 6.83 (s, 2H), 7.19 (s, 1H), 7.23 (t, 1H),
7.27 (t, 1H), 7.34 (¢, 1), 7.79 (d, 1H), 8.29 (s, 1H), 8.37 (d, 1H).

AN 7: 5-B RN (8 E#s| = 227 @-4-2 )-2- (1H-2 o} =-1-2 ) 9] ] v] ¥l -4, 6-r] o}
HPLC-MS: Rt 3.714 m/z 389.0 (MH).

'H-NVR (400 MHz, DMSO-dg): & = 1.72 (m, 2H), 1.85 (m, 2H), 3.43 (m, 2H), 3.91 (m, 2H), 4.25 (m, 1H),
6.35 (t, 1H), 6.81 (s, 2H), 7.28 (m, 1H), 7.51 (m, 1H), 7.84 (d, 1H), 8.32 (s, 1H), 8.66 (d, 1H).

AN 8: 5-HEE-2-(1H-TFE-1-Y)-N -[ (1-9 &-1H-¥ 2} Z-4- ) v & ] ] @] w] 94, 6-T] o} 7]
HPLC-MS: Rt 3.321 m/z 401.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 3.72 (s, 3H), 4.47 (d, 2H), 6.77 (s, 2H), 7.06 (s, 1H), 7.28 (t, 1H),
7.44 (s, 1H), 7.46 (t, 1), 7.66 (1H), 7.83 (d, 1H), 8.34 (s, 1H), 8.66 (d, 1H).

AN 9 5-HER-2-(1H- TFE-1-9)-N -[ (B o}&-5-9) v & ] 9] &] ¥ -4, 6-r] o} ¥
HPLC-MS: Rt 3.270 m/z 402.0 ().

'H-NVR (400 MHz, DMSO-dg): & = 4.86 (d, 2H), 6.88 (s, 2H), 7.08 (t, 1H), 7.28 (t, 1H), 7.47 (t, 1H),
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[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]
[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]
[0414]

[0415]

SS90l 10-1869144

7.83 (d, 1H), 7.88 (d, 1H), 8.34 (s, 1H), 8.62 (d, 1H), 8.88 (s, 1H).

A4 10: 5-BZ2r-2-(11-21t&-1-¢ )-N4-[ (4-vdE)olE-5-d) v d 19 gl u|Hd—4,6-T]o}%l
HPLC-MS: Rt 3.402 m/z 416.0 (MH).

'H-NVR (400 MHz, DMSO-dg): & = 2.45 (s, 3H), 4.78 (d, 2H), 6.87 (s, 2H), 7.07 (t, 1H), 7.26 (t, 1H),
7.49 (t, 1H), 7.82 (d, 1H), 8.31 (s, 1H), 8.51 (d, 1H), 8.72 (s, 1H).

AAd 11: 5-8 2 R-2-(1H-AthE-1-9)-N -(2-H 5 Al &) 9] & ¥] ¥l -4, 6-1] o} ]
HPLC-MS: Rt 3.633 m/z 365.0 (MH').

'H-NVR (400 MHz, DMSO-dg): & = 3.28 (s, 3H), 3.54 (t, 2H), 3.64 (m, 2H), 6.62 (t, 1H), 6.79 (s, 2H),
7.27 (t, 1H), 7.48 (t, 1H), 7.84 (d, 1H), 8.31 (s, 1H), 8.68 (d, 1H).

AAle 12 WA 469 shetee &t TA 2 okl e IgEREE AAd 19 7)AE dAE o] &ate]
e

A 69 FE=A

AN 12: 5-BE2R-N-[(4-H D E o}E-5-2 ) v & ]-2-(1H-¥] 2+ &-1-2) 9] & v] 94, 6-T] o} 7]

'H-NVR (400 MHz, DMSO-dg): & = 2.44 (s, 3H), 4.71 (d, 2H), 6.48 (t, 1H), 6.52 (t, 1H), 6.84 (s, 2H),
7.48 (t, 1H), 7.70 (d, 1H), 8.49 (d, 1H), 8.74 (s, 1H).

HPLC-MS: Rt 2.919 m/z 366.0 (MH).

AN 13: 5-BEBN (25X o Q)-2-(1H-3FE-1-2) o & v w4, 6-] o} 7

'H-NMR (400 MHz, DMSO-dg): & = 3.30 (s, 3H), 3.48 (t, 2H), 3.57 (m, 2H), 6.46 (t, 1H), 6.61 (t, 1H),
6.76 (s, 2H), 7.69 (d, 1H), 8.43 (d, 1H).

HPLC-MS: Rt 2.787 m/z 315.0 (MH').

AAo] 14: N-[(1H-9Z[d] o] v c}E-2-) W D |-5- B 2 B-2-(1H-5] &&-1-2 ) ) ¥ & 1] -4, 6-T] o} ]
H-NMR (400 MHz, DMSO-dg): & = 4.75 (d, 2H), 6.47 (t, 1H), 6.90 (s, 1H), 7.11 (m, 2H), 7.47 (m, 2H),

7.60 (s, 1H), 7.80 (s, 1H), 8.37 (d, 1H).

FA 79 F=A
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[0416]

[0417]

[0418]

[0419]

[0420]

[0421]
[0422]
[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

SS90l 10-1869144

AAe] 15 5-BER-N-(L2L-2-0]d)-2-[4-(v] & B-4-2)-1H-5] 2}=-1-< | 9] 2] v] -4, 6-r] o} 5]

'H-NMR (400 MHz, DMSO-dg): & = 3.06 (s, 1H), 4.22 (d, 2H), 6.90 (s, 2H), 7.19 (t, 1H), 7.79 (d, 2H),
8.47 (s, 1H), 8.59 (d, 2H), 9.16 (s, 1H).

HPLC-MS: Rt 3.343 m/z 370.0 (MH).
Ao 16: 5-B.2R-2-[4-(3 & H-4-9)-14-7 B E-1-9 ]-N -[ (E] o} E-5-9 ) | & ] 9] 2] v -4, 6-T] o} ]

'H-NVR (400 MHz, DMSO-dg): & = 4.85 (d, 2H), 6.92 (s, 2H), 7.56 (t, 1H), 7.80 (d, 2H), 7.88 (s, 1H),
8.33 (s, 1H), 8.60 (d, 2H), 8.88 (s, 1H), 9.21 (s, 1H).

HPLC-MS: Rt 3.124 m/z 429.0 (M),

SA 89 #=A

A6 17: 5-BER-N (L2 L-2-0]d)-2-[4-(v] 2 B-2-9)-1H-¥] 2}=-1-< | o] 2] v] -4, 6-r] o} 5]

'H-NMR (400 MHz, DMSO-dg): & = 3.06 (s, 1H), 4.22 (d, 2H), 6.90 (s, 2H), 7.19 (t, 1H), 7.24 (t, 1H),

7.80 (s, 1H), 7.81 (s, 1H), 8.29 (s, 1H), 8.57 (d, 1H), 9.03 (s, 1H).

HPLC-MS: Rt 3.236 m/z 370.0 (MH).

AN 18: 5-HER-N-(A22Z2Pdd)-2-[4-(7] Fe-2-2)-16-5] 2} Z-1- 9] & v] 94, 6-T] o} ¥

'H-NVR (400 MHz, DMSO-dg): & = 0.31 (m, 2H), 0.42 (m, 2H), 1.14 (m, 1H), 3.32 (t, 2H), 6.78 (s, 2H),
6.82 (t, 1H), 7.24 (t, 1H), 7.80 (s, 1H), 7.81 (s, 1H), 8.28 (s, 1H), 8.56 (d, 1H), 8.95 (s, 1H).

HPLC-MS: Rt 3.870 m/z 386.0 (MH).

AAle] 19: 5-BE RN -[ (4-vEE o}E-5-9 ) v & | -2- (4~ (5] & H-2- 2 )-1H-¥] &} Z-1-2 ) 9] & w| 2 -4, 6-T] o} 7]

'H-NMR (400 MHz, DMSO-dg): & = 2.46 (s, 3H), 4.77 (d, 2H), 6.91 (s, 2H), 7.26 (t, 1H), 7.53 (t, 1H),

7.81 (s, 1H), 7.88 (s, 1), 8.30 (s, 1H), 8.56 (d, 1H), 8.76 (s, 1H), 8.90 (s, 1H).

HPLC-MS: Rt 3.157 m/z 445.0 (MH).

AN e 20: 5-B2R-2-[4-(7 g H-2-)- 119 E-1-L1-N -[ (B o}-5-2) W& | o] & v €4, 6-T] o} 2]

'H-NVR (400 MHz, DMSO-dg): & = 4.85 (d, 2H), 6.91 (s, 2H), 7.24 (t, 1H), 7.53 (t, 1H), 7.81 (s, 2H),
7.88 (s, 1H), 8.31 (s, 1H), 8.55 (d, 1H), 8.88 (s, 1H), 9.11 (s, 1H).

HPLC-MS: Rt 3.056 m/z 429.0 (MH').
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[0441]

[0442]

[0443]
[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]
[0462]

[0463]

[0464]

[0465]

SS90l 10-1869144

AN 21: 5-HER-N-(2-o1 5 Aol Y)-2-[4-(7 & W-2-2)-1H-T] 2hE-1-A ] 9 & vl W4, 6-r] o}l

'H-NMR (400 MHz, DMSO-dg): & = 3.28 (s, 3H), 3.51 (t, 2H), 3.62 (m, 2H), 6.64 (t, 1H), 6.81 (s, 2H),
7.24 (t, 1H), 7.80 (s, 2H), 8.28 (s, 1H), 8.56 (d, 1H), 8.97 (s, 1H).

HPLC-MS: Rt 3.212 m/z 391.0 (MH).

FA 99 F=A

AA o 22: 5-H§F--N4-(E§E-2- old)-2-[4-(FA=H-2-Y)-11-¥ &-1-d 19 g v|d-4,6-t] o} H]
HPLC-MS: Rt 3.903 m/z 420.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 3.08 (s, 1H), 4.27 (d, 2H), 6.94 (s, 2H), 7.21 (t, 1H), 7.55 (t, 1H),
7.74 (t, 1H), 7.94 (d, 1H), 7.98 (d, 1H), 8.02 (d, 1H), 8.38 (d, 1H), 8.46 (s, 1H), 9.22 (s, 1H).

AN 23 5-HER-N-(E E&s| T 2207 &-4-2)-2-[4-(F] & 8-2-2 )-11-7] 2 =-1-2 | 9] ] 1] ¥4, 6-r] o}
HPLC-MS: Rt 3.863 m/z 468.1 (MH').

'H-NVR (400 MHz, DMSO-dg): 6 = 1.69 (m, 2H), 1.82 (m, 2H), 3.47 (m, 2H), 3.90 (m, 2H), 4.30 (m, 1H),

6.39 (d, 1H), 6.85 (s, 2H), 7.55 (t, 1H), 7.75 (t, 1H), 7.94 (d, 1H), 7.98 (d, 1H), 8.02 (d, 1H), 8.39
(d, 1H), 8.45 (s, 1H), 9.13 (s, 1H).

AA o 24: 5-BZEN[(2-H W o} E-4-2) A -] -2-[4-(A = D-2-2)- 115 3E-1-0 ]9 2] 1] el-4, 6-T] o} ¥)
HPLC-MS: Rt 4,025 m/z 493.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 2.69 (s, 3H), 4.73 (d, 2H), 6.87 (s, 2H), 7.39 (s, 1H), 7.63 (m, 1H),

7.72 (¢, 1H), 8.00 (d, 1H), 8.33 (s, 1H), 8.36 (d, 1H), 8.44 (d, 1H), 8.49 (d, 1H), 9.06 (s, 1H), 9.09
(s, 1.

AAe] 25: 5-BER-N -[ (4-HEE o}E-5-9 ) o] & |-2-[4-(F EA-2-2)-1H-] & =-1-A ] 9 & | -4, 6-T] o} 7]
HPLC-MS: Rt 3.810 m/z 493.0 ().

'H-NVR (400 MHz, DMSO-ds): & = 2.51 (s, 3H), 4.80 (d, 2H), 6.92 (s, 2H), 7.49 (t, 1H), 7.65 (m, 1H),

7.74 (t, 1H), 8.02 (d, 1H), 8.38 (d, 1H), 8.46 (d, 1H), 8.51 (d, 1H) 8.77 (s, 1H), 9.10 (s, 1H), 9.21
(s, 1H).

A 109 FE=A

AN 260 5-B2R-N - W-2-(4-51d-11-7 2HE-1-2) w2l Wl -4, 6-Tl o} 7]

HPLC-MS: Rt 4.227 m/z 361.0 ().
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[0466]

[0467]
[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

SS90l 10-1869144

'H-NVR (400 MHz, DMSO-dg): & = 1.16 (t, 3H), 3.49 (m, 2H), 6.75 (m, 3H), 7.25 (t, 1H), 7.39 (t, 2H),

7.69 (d, 2H), 8.17 (s, 1H), 8.81 (s, 1H).

FHA 119 FE=A

AN o] 27: 5-HEZR-2-[4-(4-Z 22 Y)-1H-5 FZ-1-U |-N -o| &3] ] 1] ¥4, 6-T] o} W
HPLC-MS: Rt 4.631 m/z 395.0 (MH').

'H-NVR (400 MHz, DMSO-ds): & = 1.15 (t, 3H), 3.49 (m, 2H), 6.75 (m, 3H), 7.44 (d, 2H), 7.75 (d, 2H),

8.19 (d, 1H), 8.86 (s, 1H).

AAo] 28: 5-HER-2-[4-(4-Z22HY)-1H-TF=-1-U]-N (T2 T-2-0]d) 7 n]el-4,6-t]o}7l
HPLC-MS: Rt 4.352 m/z 403.0 (MH).

'H-NVR (400 MHz, DMSO-d¢): & = 3.06 (s, 1H), 4.25 (m, 2H), 6.89 (s, 2H), 7.15 (t, 1H) 7.46 (d, 2H),

7.76 (d, 2H), 8.21 (s, 1H), 8.95 (s, 1H).

Z7HA) 129 FEA
AN e 29: 5-BEZ RN -[ (4~ E] o}E-5-2 )i & |-2-[4- (] A -2-2 )-1H-7] FE-1- | 7 & w| D4, 6-T] o} %1
HPLC-MS: Rt 2.891 m/z 444.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 2.46 (s, 3H), 4.78 (d, 2H), 6.93 (s, 2H), 7.55 (t, 1H), 8.39 (s, 1H),
8.48 (d, 1H), 8.63 (s, 1H), 8.76 (s, 1H), 9.13 (d, 1H), 9.17 (s, 1H).

A A 30: 5-BERN-(Z2L-9-0d)-2-[4-(3] T -2-Y)-11-5] 2E-1-9 ] 5 2] v| ¥4, 6-T] o} 1
HPLC-MS: Rt 2.878 m/z 371.0 ().

'H-NVR (400 MHz, DMSO-¢): & = 3.06 (s, 1H), 4.23 (d, 2H), 6.94 (s, 2H), 7.21 (t, 1H), 8.39 (s, 1H),
8.49 (d, 1H), 8.62 (s, 1H), 9.15 (d, 1H), 9.17 (s, 1H).

Z7HA) 139 FEA
A 31: 5-HER-N-(Z2Z-2-0|d)-2-(1H-¥ S 2[3,4-b] ¥ F2-1-2) 9] & u] 94, 6-T] o} 7]
HPLC-MS: Rt 2.889 m/z 344.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 3.08 (s, 1H), 4.22 (d, 2H), 7.14 (s, 2H), 7.19 (t, 1H), 7.65 (t, 1H),

8.27 (m, 1H), 8.69 (d, 1H), 9.17 (s, 1H).
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[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

SS90l 10-1869144

AAd] 32: 5-BER-N-[(4-EE o}E-5-9 ) v & |-2- (1~ FZ £ [3, 4-b] ¥ & D-1-9 ) ¥ 2] v €l-4, 6-T] o} 71
HPLC-MS: Rt 2.874 m/z 418.0 (MH).

'H-NVR (400 MHz, DMSO-dg): & = 2.47 (s, 3H), 4.80 (d, 2H), 7.15 (m, 3H), 7.65 (t, 1H), 8.27 (m, 1H),
8.69 (d, 1H), 8.75 (s, 1H), 9.18 (s, 1H).

FA F=A 14
AAd] 33: 5-HER-N-(Z2Z-2-0|d)-2-(1H-T A 2[3,4-c] ¥ F-1-2) 7 & u] 94, 6-T] o} 7]
HPLC-MS: Rt 2.710 m/z 344.0 (MH').

'H-NVR (400 MHz, DMSO-ds): & = 3.08 (s, 1H), 4.23 (t, 2H), 7.00 (s, 2H), 7.27 (t, 1H), 7.84 (d, 1H),
8.40 (d, 1H), 8.47 (s, 1H), 10.15 (s, 1H).

AAe] 34: 5-BER-N-[(4-HEE o} E-5-9) v & |-2- (1H-H P Z 2 [3, 4-¢] ¥ 2 D-1-9 ) ¥ ] 7] 24, 6-T] o} 71
HPLC-MS: Rt 2.794 m/z 417.0 ().

'H-NVR (400 MHz, DMSO-ds): & = 2.47 (s, 3H), 4.80 (d, 2H), 7.01 (s, 2H), 7.57 (t, 1), 7.84 (d, 1H),
8.40 (d, 1H), 8.47 (s, 1H), 10.0 (s, 1H), 10.16 (s, 1H).

A A4 35: 5—-‘ii5’——N4—(’\]%iEi%“ﬂ%)-Z-(lH-ﬂE}%i[S,AL—C]ﬂﬂﬂ-l-?é)ﬂﬂ“]ﬂ—élﬁ—"/]"}‘ﬂ
HPLC-MS: Rt 3.349 m/z 362.0 (MH).

'H-NMR (400 MHz, DMSO-ds): & = 0.32 (m, 2H), 0.41 (m, 2H), 1.18 (m, 1H) 3.35 (m, 2H), 6.87 (s, 2H)
7.01 (t, 1H), 7.85 (d, 1H), 8.39 (d, 1H) 8.46 (s, 1H), 10.09 (s, 1H).

AN 36 5-H2R-2-(11-5FZ2[3,4-c] 9 2 9-1-9)-N [ (E] o} Z-5- ) v & | ] &] m| -4, 6-T] o} ]
HPLC-MS: Rt 2.682 m/z 403.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 4.87 (d, 2H), 7.03 (s, 2H), 7.56 (t, 1H), 7.84 (d, 1), 7.89 (s, 1H),
8.40 (d, 1H), 8.50 (s, 1H), 8.86 (s, 1H), 10.05 (s, 1H).

AN 37: 5-HE2R-N-(2-0|EA o ")-2-(1H-¥] 2 E 2 [3,4-¢] 9 & 9-1- ) ¥ ] 1] P-4, 6-t] o}l
HPLC-MS: Rt 2.824 m/z 366.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 3.28 (s, 3H), 3.54 (t, 2H), 3.65 (m, 2H), 6.70 (t, 1H), 6.93 (s, 2H),
7.85 (d, 1H), 8.40 (d, 1H), 8.46 (s, 1H), 10.05 (s, 1H).

FA 159 FE=A
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[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

SS90l 10-1869144

AAle] 38: 5-HER-N-(ZLZZ-2-0])-2-(1H-¥FE2[4,3-c] ¥ & e-1-) ] & v] H-4,6-T] o} 71
HPLC-MS: Rt 2.707 m/z 346.0 (MH').

'H-NVR (400 MHz, DMSO-dg): & = 3.08 (s, 1H), 4.23 (d, 2H), 6.97 (s, 2H), 7.28 (t, 1H), 8.43 (d, 1H),

8.53 (s, 1H), 8.62 (d, 1H), 9.14 (s, 1H).

A A e 39: 5-B 2 RN -[ (4~ E o}&-5-2 ) u| & |-2-(1H-3 FE 2[4, 3-¢] 7 2 -1 ) 7 2] 1] 514, 6-T] o} W]
HPLC-MS: Rt 2710 m/z 417.0 (M),

'H-NMR (400 MHz, DMSO-ds): & = 2.45 (s, 3H), 4.78 (d, 2H), 6.98 (s, 2H), 7.56 (t, 1H), 8.43 (d, 1H),

8.53 (s, 1H), 8.62 (d, 1H), 8.72 (s, 1H), 9.15 (s, 1H).

Z7HA) 169 F-=A
AAle] 40: 5-BER-N-(ZEX-2-0]d)-2-(10-H FZ2[4,3-b] ¥ 2 D-1-9 ) ¥ 2] 7] 5l-4, 6-T] o} 7l
HPLC-MS: Rt 2.897 m/z 346.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 3.08 (s, 1H), 4.23 (d, 2H), 6.91 (s, 2H), 7.29 (t, 1H), 7.54 (m, 1H),

8.54 (d, 1H), 8.60 (s, 1H), 8.71 (d, 1H).

AN e 41: 5-B 2 RN -[(4-H D E o}&-5-2 ) u| & |-2-(1H-3] SE 2[4, 3-b] 7 2 D-1-2 ) ¥ 2] 1] ©l-4 , 6-T] o} W]
HPLC-MS: Rt 2.847 m/z 417.0 (MH').

'H-NMR (400 MHz, DMSO-dg): & = 2.45 (s, 3H), 4.78 (d, 2H), 6.92 (s, 2H), 7.45 (t, 1H), 7.54 (m, 1H),
8.54 (d, 1H), 8.60 (s, 1H), 8.72 (d, 1H), 8.87 (s, 1H).

S7HA 179 F=A)
AAe] 42: 5-HBER-N-(ZZZ-2-0]Y)-2-(14-1,2,4- E&] o}=-1-2 ) 3] &] u] ©l-4, 6-T] o} W]
HPLC-MS: Rt 2.307 m/z 296.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 3.03 (s, 1H), 4.18 (d, 2H), 7.02 (s, 2H), 7.27 (t, 1), 8.17 (s, 1H),
9.22 (s, 1H).

A A 43: 5-HE2R-N-[(4-HDE|o}Z-5-2 ) e & ]-2-(18-1,2, 4-E & o} Z-1-9) 9] & u] ¥4, 6-T] o} %]
HPLC-MS: Rt 2.454 m/z 367.0 (MH).

'H-NMR (400 MHz, DMSO-d¢): & = 2.43 (s, 3H), 4.73 (d, 2H) 7.01 (s, 2H), 7.62 (t, 1H), 8.18 (s, 1H),

8.75 (s, 1H), 9.23 (s, 1H).
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[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]
[0555]
[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

S=50dl 10-1869144

AAd 44: 5-BZE-N-(2-HFA o ©)-2-(1H-1,2,4-E ] o}Z-1-9 ) 5] 2] v] B4, 6-T o} 7]
HPLC-MS: Rt 2.307 m/z 316.0 ().

1H—NMR (400 MHz, DMSO-ds): & = 3.31 (s, 3H), 3.48 (t, 2H), 3.58 (m, 2H), 6.75 (t, 1H), 6.92 (s, 2H),
8.15 (s, 1), 9.17 (s, 1H).

A Ao] 45: 5-HZR-N-[(Eo}&-5-2) W& ]-2-(1H-1,2,4-E & o}&-1-2 ) 7 & w] ©l-4 , 6-T] o}l
HPLC-MS: Rt 2.265 m/z 353.0 (MH').

'H-NMR (400 MHz, DMSO-dg): & = 4.73 (d, 2H), 7.01 (s, 2H), 7.62 (t, 1H), 7.87 (s, 1H), 8.18 (s, 1H),
8.88 (s, 1H), 9.28 (s, 1H).

AN 46: 5-HER-N-(AZ2Z2Yu8)-2-(1H-1,2,4-E & o}=-1-) 9] ] u] ©l-4, 6-r] o}
HPLC-MS: Rt 3.016 m/z 312.0 ().

"H-NMR (400 MHz, DMSO-dg): & = 0.28 (m, 2H), 0.38 (m, 2H), 1.11 (m, 1H), 3.27 (m, 2H), 6.88 (s, 2H),
6.93 (t, 1), 8.15 (s, 1), 9.15 (s, 1H).

FA F=A4 18

AA Y 47: 1-[4-opH| x=-5-B 2 R -6-(ZZ X -2-o|do}u]| )3 g n|d-2-Y ]-11-]| &} &-4-F 2B A A}
ol 1-(4-op] =-5-H 2R -6-S 2 23| 21| t-2-U)-11-9] 2} &-4-715 A o E
O 2 A AR, AAlo 1o ZIAlEH AAE o] &5t ofd 1-[4- O}Uh -H=
HH-2-L |-1H-9 2} E-4-7I5 A EE AT, AdEHEE 1 M &F =5
71 ETES AAS] 9, 4ol 2F9 €9 10 ml g DCM_O_E Al ==
stetar, ARNES Y2 oA, AAS I, dFAH.

(F0A 18) 2 =2 =4olyl
T6-(ZR2Z-2-o]do}n )3 g
A= (10 eq.) o2 7hE3l P,
=9, A4S 4 N HCIE AHY

HPLC-MS: Rt 1.313 m/z 337.0 Q).

'H-NVR (400 MHz, DMSO-dg): & = 3.04 (s, 1H), 4.16 (d, 2H), 6.96 (s, 2H), 7.25 (t, 1H), 8.02 (s, 1H),
8.86 (s, 1H), 12.71 (s, 1H).

AAE 48 2 529 o]3f AL LEtE dAHEZZERE A FSANE, AAd 479 7AE ARE o] 83}
"o}

st
oX

e 48: 1-[4-obw] =-5-H 2 26~ (o Eotr| o) ¥ g v d-2-d ]-1H- &} E-4-7h 2544
HPLC-MS: Rt 1.660 m/z 329.0 (MH).

'H-NVR (400 MHz, DMSO-dg): & = 1.13 (t, 3H), 3.43 (m, 2H), 6.81 (s, 2H), 6.85 (t, 1H), 8.00 (s, 1H),
8.78 (s, 1H), 12.69 (s, 1H).

A 490 1-{4-[(4-7 DB o}E-5- ) M D o}v| = | -6-0} | e-5- B 2 B v} 2| W] | -2- U }-1H-9 2} E-4-7 2544

HPLC-MS: Rt 1.815 m/z 410.0 ().
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[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]
[0575]

[0576]

[0577]

[0578]

[0579]

[0580]
[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

SS90l 10-1869144

'H-NVR (400 MHz, DMSO-dg): & = 2.44 (s, 3H), 4.72 (d, 2H), 6.95 (s, 2H), 7.58 (t, 1H), 8.02 (s, 1H),
8.76 (s, 1H), 8.86 (s, 1H), 12.71 (s, 1H).

AN 500 1-[4-(2-HI S A o Fo}u| io)-6-0}n| -5~ H 2 R 9] 2] W] d-2- U |-1H-¥ &} E-4-7t 254}
HPLC-MS: Rt 1.652 m/z 357.0 (MH).

AAe] 51: 1-[4-o}n| =-5-BER-6-(AFZZ2H W dolr| o) ¥ 2| v d-2-U |- 1H-¥] ZE-4-7 25 A4
HPLC-MS: Rt 2.240 m/z 355.0 QM.

AN 52: 1-[4-0}u] -5-H 2 R-6-(o]AZ ZHo}u| ) ¥ g v d-2-Y |- 1H-¥ &} &-4-7 2 &2 4}
HPLC-MS: Rt 2.180 m/z 343.0 QM.

A 53: {1-[4-o}H]| =-5-H 2 R-6-(o| Eopr| =) 3 g v d-2-d |-11-¥ &} E-4-y I (R EZ =) v El=

50 mg (0.15 mmol)9} 1-[4-o}m|=-5-H 2R -6-(o|do}n| ) v g ng-2-U |- 1H-3 &} Z-4-71 2522k (A A]d]
48)7} 15 w0 (0.17 mmol)e) REZH, 32 u (0.23 mmol)2] Edodolvl = 1 nlo] olHEUED F 64 mg
(0.17 mmol)<] HATUS] &3&ES A2 oﬂﬁ 10+ &<k ARk, FAR AHES YR o7, AAe, o
ZA1AE. 39 mg (64.4%)] WA 1A 7} Aoy H ),

HPLC-MS: Rt 2.787 m/z 398.0 (MH).

1H—NMR (400 MHz, DMSO-dg): & = 1.13 (t, 3H), 3.43 (m, 2H), 3.60 (s, 8 H), 6.78 (s, 2H), 6.82 (t, 1H),
7.91 (s, 1H), 8.64 (s, 1H).
F7HA) 259 F=A

<:==1 Br J Q <:=:W Br
N/N\H\rNHZ —_ N/N\H\VNHZ
+ _—
NN j Ne__~
T » T
~Sx5

AAd 54: 5-HZH-6-(1H-5 &&-1-9)-2-[4- (3 2l d -4~ )-10-¥ ES-1-L 1 ¥ g v| H-4-o}H]
0.1 g (0.33 mmol)2] 5-H2R-2-(WEeAdyd)-6-(10-F&&-1-4) I ud-4-o}7l (FZHA 25), 0.05 g (0.33
mmol) 9] 4-(1H-¥e}&-4-4)F 2, 0.5 ml2] DMSO T 0.06 g (0.2 mmol)2] CsyC0:9]l EFHES A20A 247+

ok wWkA T, Wkg ERMES 20 ml9 Wl EAY. FAE WY HHES B2 2 o, AAsia,
AZNATE, 0.082 g (64.4%) 2] WA 3137} Aoj AT},

>{E

HPLC-MS: Rt 2.899 m/z 384.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 6.62 (t, 1H), 7.58 (s, 1H), 7.78 (d, 2H), 7.89 (d, 1H), 8.45 (s, 1H),
8.47 (s, 1), 8.57 (d, 2H), 8.66 (d, 1H), 9.26 (s, 1H).

A6 55 WA 509 BHEHES 5-1R-0-(v] YA d)-6-(1H-] 2 E-1-9) 3] v 4ol 7l (FHA| 25) 2 o
$3he SeE EE olloR ARSAT, AAd st J1AE BAE ol gatel A
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[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]
[0601]

[0602]

[0603]
[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

SEE5 10-1869144
AA 4 55: 5-BEZR-6-(1H-H&E-1-9)-2-[4-(F g d-2-9)-1H-H }Z-1-4 | ¥ g v| d~4~¢} 7]
HPLC-MS: Rt 3.207 m/z 385.0 (MH).

'H-NMR (400 MHz, DMSO-ds): & = 6.61 (t, 1H), 7.26 (t, 1H), 7.57 (s, 1H), 7.82 (t, 1H), 7.87 (m, 2H),
8.37 (s, 1H), 8.42 (s, 1H), 8.56 (d, 1H), 8.58 (d, 1H), 9.13 (s, 1H).

AN o] 56: 5-H 2 R-2-[4-(7]ghd-2-2)-10-5] h&-1-2 |-6- (1H-5] 2} Z-1-2) ) 9] 2] v] ¥ -4~} ¥
HPLC-MS: Rt 2.919 m/z 384.0 (MH').

'H-NMR (400 MHz, DMSO-dg): & = 6.62 (s, 1H), 7.59 (s, 1H), 7.88 (s, 1H), 8.45 (s, 1H), 8.51 (s, 1H),
8.53 (s, 1H), 8.62 (m, 2H), 9.20 (s, 1H), 9.29 (s, 1H).

AA 57: 5-H2E-6-(1H-¥&E-1-U)-2-(11-1,2,4-E & o} E-1-) 9 & v] d~4-o} 7]
HPLC-MS: Rt 2.316 m/z 308.9 (MH').

'H-NMR (400 MHz, DMSO-dg): & = 6.60 (t, 1H), 7.56 (s, 1H), 7.86 (d, 1H), 8.18 (s, 1H), 8.42 (s, 1H),
8.61 (d, 1), 9.28 (s, 1H).

A A 58: 2-(1H-¥Wl=[d] o] v }E-1-Y)-5-H 2 R-6-(1H-H &Z-1-9)) 3 g n d-4-o}9 (£ @ ¥ vt

ohd)

HPLC-MS: Rt 3.640 m/z 358.0 (MH).

AN 59 5-BEE-2-(1H-E-1-y])-6-(1H-9] 2 E-1-2) S v] -s-o}l (B %3] S W7t obed)

HPLC-MS: Rt 3.679 m/z 356.0 (MH).

Z7HA) 249 {-=A)

A 60 WA 62 5-HRR-N-oe-2-(HEdu )T -4 6-t]oby] (FHA] 24) 2 BfLate s

A ZFSFA RE, A Al o] B4ol] VA" AAE o]&ste] A HT):

H H
\/N\H\(NHZ ==\ \/N\H\(NHZ
| N — |

N __N 7\ N
\( N\ \r
S N N

~ §O H

AAd] 60: 5-BER-N -0 &-2-[4-(7] & W-2-2 )-1H-7] 2+E-1- ] 9] & v] ¥l -4, 6-T] o} 51

HPLC-MS: Rt 3.440 m/z 360.0 (MH).
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[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

SEE5] 10-1869144
H-NMR (400 MHz, DMSO-dg): & = 1.16 (t, 3H), 3.48 (m, 2H), 6.76 (s, 2H), 6.78 (t, 1H), 7.24 (¢, 1H),
7.81 (m, 2H), 8.28 (s, 1), 8.56 (d, 1H), 8.96 (s, 1H).
A A4 61: 5—-‘1§P——N4—°ﬂ€-2-[4-(3ﬂE]“]‘?‘_-4-‘?4_)-1H—37431r§-1-‘?4_]Sﬂﬂ“]‘ﬂ—‘l,ﬁ—"/]"l"ﬂ
HPLC-MS: Rt 2.924 m/z 363.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 1.16 (t, 3H), 3.48 (m, 2H), 6.83 (m, 3H), 7.94 (d, 1H), 8.40 (s, 1H),
8.76 (d, 1H), 9.11 (s, 1H), 9.14 (s, 1H).

AAe] 62: 5-H RN - P-2-[4-(AFA-2-)-1H-7] }=-1- ] 3] g m| -4, 6-T] o} )
HPLC-MS: Rt 4.308 m/z 410.0 ().

'H-NVR (400 MHz, DMSO-dg): & = 1.18 (t, 3H), 3.51 (m, 2H), 6.79 (m, 3H), 7.54 (t, 1H), 7.73 (t, 1H),
7.94 (d, 1H), 7.99 (d, 1H), 8.02 (d, 1H), 8.38 (d, 1H), 8.44 (s, 1H), 9.15 (s, 1H).

SHA 269 FEA

A6 63 WA 655 5-FRE-N-o"-2-(ME v )4, 6-toll (FZHA-26) 2t velEw
|ZFshA 5, AAle] 540 7] AlE Hakg o] 8ste] A€ TH:

S~

e 63: 5-Z 22N -0 d-2-[4-(7] & D-2-2)-1H-¥] 2+E-1- ] 9] & v] ¥4, 6-T] o} §1
HPLC-MS: Rt 3.351 m/z 316.0 (MH).

'H-NVR (400 MHz, DMSO-dg): & = 1.16 (t, 3H), 3.47 (m, 2H), 6.80 (s, 2H), 6.94 (t, 1H), 7.23 (s, 1H),
7.81 (m, 2H), 8.27 (s, 1H), 8.55 (d, 1H), 8.95 (s, 1H).

AAo] 64: 5~ 22N -0 P-2-(1H-Q T}=-1-9 ) ¥ 2 u] D4, 6-T] o} ]
HPLC-MS: Rt 3,964 m/z 289.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 1.20 (t, 3H), 3.51 (m, 2H), 6.78 (s, 1H), 6.90 (s, 1H), 7.08 (m, 1H),
7.27 (m, 1H), 7.51 (m, 1H), 7.83 (d, 1H), 8.30 (s, 1H), 8.69 (d, 1H).

AN 65 5-Z2EN - Y-2-(5-FF L 2-1H-AthE-1-9) ¥ 2] v ©-4, 6-] o} )
HPLC-MS: Rt 4.142 m/z 307.0 Q).

H-NMR (400 MHz, DMSO-dg): & = 1.18 (t, 3H), 3.49 (m, 2H), 6.91 (s, 2H), 7.21 (t, 1H), 7.53 (m, 1H),
7.83 (d, 1H), 8.29 (s, 1H), 8.71 (m, 1H).
Z7HA) 339 FEA

AM%G&SEEEWtW%%ﬂWﬂﬂ%d%DWquEiwﬁﬁﬂﬂﬂ%ﬂ&ﬂ%ﬂ
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[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

[0646]
[0647]
[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

SS90l 10-1869144

0.1 g (0.28 mmol)9] 5-HER-6-FZ2-2-(1H-¢1}ZF-1-9)-N-(Z 2 Z-2-0o|d) v g r]d—4-o}7] (F7kA] 33),
T 1 ml ()9 dEoldl 706 2 3 mle ofAEUEZ F 0.065 g (0.2 mmol)e] Cs,00;0] Z3FES 817+
Eok 80 Cold WHAZY., WS EIES 20 mle W] vk, Y 9w JHES BEE

MASIL, AZAZT. WA aAZA 0,064 g (62.3%)°] HIA
HPLC-MS: Rt 4.508 m/z 373.0 (MH).

Ao 67 WA 69% 5-HEHE-6-F22-2-(1H-AT}E-1-Y)-N-(Z 2 Z-2-o]d) v gln|ed-4-o}7] (F5ZHA] 33) 2
3= ol 4 SIME R AFSHA R, AA ) 669 V|AEH FAAE o] &3] AT}

AN 67: 5-HER-N-(A22Z 2P E)-2-(1H-T}E-1-8)-N - (L2 Z-2-0]d) ] g v 514, 6-T] o} 7

HPLC-MS: Rt 4.885 m/z 397.0 (MH).

AANd 68 5-HER-N-(8Ea}s] = 2213 @-4-9)-2-(1H-9 5 E-1-) N - (L2 Z-2-0]d) 9 & 7] -4, 6-T]

ol
HPLC-MS: Rt 4.366 m/z 428.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 1.72 (m, 2H), 1.83 (m, 2H), 3.08 (s, 1H), 3.43 (m, 2H), 3.90 (m, 2H),

4.24 (m, 3H), 6.40 (d, 1H), 7.17 (t, 1H), 7.29 (t, 1H), 7.73 (m, 1H), 7.85 (d, 1H), 8.38 (s, 1H), 8.71
(d, 1H).

AN 69 N-[(1H-#Z[d]o] "] tE-2-2) W& ]-5- B 2 2-2-(1H-9l T} =-1-2 )N - (L 2 Z-2-0] ) 7] &] ] ¢ -
4,6-tjo}gl

HPLC-MS: Rt 4.927 m/z 474.1 QH').

Z7HA) 349 H-E=A)

Alel 70 WA 73 5-HRERE-6-FR2-N-(ZRI-2-0]d)-2-[4- (I d-2-)-1H-3] k= 1-L | 9] 2] | 4o}
(FTA 34) 2 &8k ofvl oz AFapA R, Al 669 7A€ dats o]&ste] et

=T

AAe) 70: 5-EER-N - Y-N-(ZL 2 Z-2-0]d)-2-[4-(¥] & ¥-2- Y )-1H-¥] 2} Z-1-A | 9] g W] -4, 6-T] o} ¥l
HPLC-MS: Rt 4.018 m/z 398.0 (MH).

'H-NVR (400 MHz, DMSO-ds): & = 1.16 (t, 3H), 3.05 (s, 1H), 3.49 (q, H 2), 4.22 (d, 2H), 6.85 (t, 1H),
7.11 (t, 1H), 7.24 (¢, 1H), 7.81 (t, 1H), 7.84 (¢, 1H), 8.32 (s, 1H), 8.57 (d, 1H), 9.05 (s, 1H).

AN 71 5-EZEN-(NZEZZ2 B Y)N-(Z2Z-2-0]d)-2-[4-( 2] 92~ )-1H- &~ 1- ] v 2] v g~
4,6-cjo}gl

HPLC-MS: Rt 4.369 m/z 426.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 0.32 (m, 2H), 0.41 (m, 2H), 1.14 (m, 1H), 3.05 (s, 1H), 3.32 (t, 2H),

4.23 (d, 2H), 6.90 (t, 1H), 7.13 (t, 1H), 7.24 (t, 1H), 7.81 (t, 1H), 7.83 (t, 1H), 8.32 (s, 1H), 8.57
(d, 1), 9.05 (s, 1H).
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[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]
[0664]
[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

SS90l 10-1869144

AN 720 5-EZR-N-(HE# T 2205 @-4-2)-N - (L 2 X-2-0]d)-2-[4- (] & T-2-Q )-1H- 7] #} =-1-
o139 nd-4,6-t]opal

HPLC-MS: Rt 3.795 m/z 456.0 (MH').

'H-NVR (400 MHz, DMSO-dg): &6 = 1.68 (m, 2H), 1.78 (m, 2H), 3.06 (s, 1H), 3.42 (t, 2H), 3.88 (m, 2H),

4.23 (m, 2H), 4.28 (m, 1H), 6.43 (d, 1H), 7.17 (¢, 1H), 7.25 (t, 1H), 7.81 (d, 1H), 7.83 (t, 1H), 8.33
(s, 1H), 8.57 (d, 1H), 9.04 (s, 1H).

AA 73: N-[(IH-AZ[d] o] ¥ thE-2-9) MY ]-5-H 2 BN - (Z 2 Z-2-0]d )-2-[4- (3] & P-2-Y )~ 1H-¥] 2} -
1-g]5 ¥ -4, 6-H o}l

HPLC-MS: Rt 4.123 m/z 501.1 (MH').

Z7HA) 359 FEA

A 74 WA 77 5-HRER-6-F R E-N-o J-2-[4-(F) 2w d-4-<))- -9 2hE- 1= [ o) 2] v e -4-opwl (FREA]
35) R tleshe ofwlom AEARE, AAld 66l 1AlE HAE olgste] P

AA o] 74: 5-B 2R o N~ 2 Z-2-0]d)-2-[4- (3 &) v] B4~ )-1§-3] B} &-1-21 ] 7] 2] 1] el -4, 6-] o} 7]
HPLC-MS: Rt 3.528 m/z 399.0 (MH).

'H-NMR (400 MHz, DMSO-dg): & = 1.15 (m, 2H), 3.05 (s, 1H), 3.49 (m, 2H), 3.90 (m, 2H), 4.23 (d, 2H),
6.89 (t, 1H), 7.15 (t, 1), 7.97 (d, 1H), 8.44 (s, 1H), 8.77 (d, 1H), 9.13 (s, 1H), 9.24 (s, 1H).

AAd 750 5-BER-N-(AZ2Z2ho8)-N-o g-2-[4-(3] & v e-4-9)-1H-5] 2}Z-1-9 | 9] 2] w| ¥l -4, 6-T] o}

Ll

HPLC-MS: Rt 4.176 m/z 417.0 Q).

'H-NVR (400 MHz, DMSO-dg): & = 0.30 (m, 2H), 0.40 (m, 2H), 1.12 (m, 1H), 1.15 (t, 3H), 3.31 (t, 2H),

3.49 (m, 2H), 6.76 (d, 1H), 6.78 (d, 1H), 7.97 (d, 1H), 8.42 (s, 1H), 8.76 (d, 1H), 9.12 (s, 1H), 9.18
(s, 1H).

AN 76: 5-BHZE-N-o]d-N-(8| E 3| = 2-2H-3] &-4- 2 )-2-[4-(F] & 1] P-4~ )-1H-¥] &} Z-1-2 ] 9] ] ] & -
4,6-tjolyl

HPLC-MS: Rt 3.589 m/z 445.1 (MH').

'H-NMR (400 MHz, DMSO-dg): & = 1.15 (t, 3H), 1.68 (m, 2H), 1.78 (m, 2H), 3.42 (m, 2H), 3.48 (m, 2H),

3.86 (m, 2H), 4.26 (m, 1H), 6.32 (d, 1H), 6.81 (t, 1H), 7.97 (d, 1H), 8.43 (s, 1H), 8.77 (d, 1H), 9.12
(s, 1H), 9.17 (s, 1H).

AN 77 N-[(1H-#1Z[d] o] 1] chE—2- )W el ]-5- B 2 BN -o] ©l-2-[4- (5] &] 1] ¥l -4-2 )-1H-] 2} =-1-2 | ] &
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u g4, 6-t] o}

[0680] HPLC-MS: Rt 3.822 m/z 493.1 ().

[0681] H-NMR (400 MHz, DMSO-dg): & = 1.20 (t, 3H), 3.56 (m, 2H), 4.82 (d, 2H), 6.89 (t, 1), 7.15 (t, 1H),
7.97 (d, 1), 8.01 (d, 1H), 8.03 (d, 1H), 8.49 (s, 1H), 8.77 (d, 1H), 8.79 (d, 1H), 9.13 (d, 1H), 9.24
(s, 1H).
z=9
EH]

PDE
3'5-[ 3H]cAMP —» 5-[3H]AMP
(G) G)
/
/
x
PDE \
SPA
BEAD
SPA
IS E
CREIEEFERED
(9784 1]
[RAE] HFHY
[RAAAFEE] A1
[ 7 7]
Hge 9 oo ehlsAoR 58T 3
[H73]
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