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phenyl - 4, 5-di hydr o- 3(2H) - pyri dazi nones, their synthesis, and rabbit

pl atel et aggregation inhibitory activity induced by ADP in vitro. [0011]
Barker et al. (US 2006/0217375) discl oses spiro[benzodi oxane] conpounds as
active antagonists of the orexinl recgptor and potentially useful in the
prophyl axis and treatnment of orexin-1 recpetor related disorders and
orexin-2 receptor related disorders. [0012] Thus, there is a need for novel
cl asses of conpounds that interact with the H3 receptor. SUWMVARY [0013] The
present invention is directed to conpounds of Formula (1): NA OR% (Fl u\
(I) and the stere0| sorrerlc forms mxtures of stere0| someric forms, and
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Wis -CH2-, -CH2CH2-, or kis 0, 1, or 2; mis O, 1, or 2; and the sumof m
and k is 1, 2, or 3; Y2=¥Y3 is -C(X)=CH or -CH=C(X)-; Xis R2, -0OR2, -(C1-C3
al kyl)-R2, -0-(Cl-C3 alkyl)-R2, -NHR2, -NHC(=0)R2, or -NHC(=0)NHR2; wherein
said C1-C3 al kyl is optionally substituted with -OH or Cl-04 al koxy; R2 is
RBRBRBR8 0 R 4,-,3\-",-.R7 R4 RAA RS p5R5AR4 0 R4Ap7 RBA; or Ais F. O,
or Br; RBis H F, or Cl-C4 alkyl; RAis H F, or Cl-C4 alkyl; RAAis H F,
Cl, Br, or C1-C4 alkyl RS is H F, or C1-C4 alkyl; RBAis H F, d, Br,
Cl-C4 al kyl or phenyl;

i ::I—R'
Yi - o m
(R) (R")!
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and the stereoisomeric forms, mixtures of stereoisomeric forms, and pharmaceutically acceptable sait forms thereof,
wherein:

R1is C3-Cq cycloalkyl;

W is -CHy-, -CH,CHy-, or -CH,-0O-;

kis0,1,0r2;mis 0, 1, or 2; and the sumof mandkis 1, 2, or 3;

Y2=Y3 i -C{X)=CH- or -CH=C(X)-;

Xis RZ, -OR2, -(C4-C4 alkyl}-R2, -O-(C4-C4 alky})-R2, -NHRZ, -NHC(=0)R, or -NHC(=0)NHRZ; wherein said C4-C4
alkyl is optionally substituted with -OH or C4-C, alkoxy;

R2is

AisF, Cl, or Br;

R3is H, F, or C4-C, alky!;

R4is H, F, or C4-C, alkyl;

R4Ais H, F, Cl, Br, or C4-C,4 alky};

R5is H, F, or C4-C, alky};

R5Ais H, F, Cl, Br, C,-C, alkyl or pheny};

alternatively, R* and R5, together with the carbon atoms to which they are attached, may form a fused C4-Cq4
cycloalky! ring optionally substituted with1, 2, or 3 R14;

alternatively, R4 and R5A, together with the carbon atoms to which they are attached, may form a fused phenyl
ring optionally substituted with1, 2, or 3 R'4;

a C4-Cq cycloalkyl ring optionally substituted with 1, 2 or 3 R14;

a 5 to 6 membered fused heteroaryl ring system containing one, two, or three heteroatoms selected from N, O,
and S, wherein said heteroaryl ring system is optionally substituted with 1, 2, or 3 R'4; or



alternatively. R4 and R5, together with the carbon atons to which they are
attached, may forma fused C3-C6 cycloal kyl ring optionally substituted
with 1, 2, or 3 Rl4; alternatively, R4A and RSA, together with the carbon
atonms to which they are attached, may forma fused phenyl ring optionally
substituted wth 1, 2, or 3 R14; a C3-C6 cycloal kyl ring optionally
substituted with 1,2 or 3 R14; a 5 to 6 nenbered fused heteroatyl ring
system containing one, two, or three heteroatons selected fromN, 0, and S,
wherein said alﬁ@ﬁe\p@areymseﬂ hetpgpeysigedy! engsysism oppteinimrred, vy ordheSeterdalotediesdttm 1, 2, or
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R14; R6 isRMsHF(- @)mwQcioﬁmcatgewlppt.mnyg@st.lnted&;13@120 Br, or 01-04 alkyl; REL is
H, -C(—O) R27, -02R27, CFCs al kyl optlonally substltuted by 1-3 R29; 03-Co
cycl oal kyl o;ﬁ"eP@M%?P’F P?,Oaﬂswssﬂuffdéw 1 3 R20A; 0s-0Oto aryl optionally
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or a stereoisomeric form, mixtures of stereoisomeric forms, or pharmaceutically acceptable sait forms thereof,
wherein:



R27 is Hor G -C6 alkyl; nis O, 1, 2, or 3; and z is O, 1, 2, 3, 4, 5, or
6. [0014] The present invention is also directed to nethods of making
conmpounds of Formula (1), as well as nmethods of their pharnaceutical use.
DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS [0015] In preferred
enbodi nents, the present invention provides conpounds of Formula (I): (1)
or a stereoisoneric form mxtures of stereoisoneric forns, or
pharmaceutically acceptable salt forns thereof, wherein: Rl is C3-C8

cycl oal kyl R ¥¢+G cyeig@- | - CH2CH2- or -CH2-0-; kis 0, 1, or 2; mis 0O, 1,
or 2; and MH%C%rﬁ%sznﬁfe?Hdok is 1, or.3; Y2=Y3 is -C(X) =CH or CH=C(X)-
Xis R, -0B2% ARl W ﬁ%@“”’ad‘“tt‘f?ﬁ al kyl)-R2, -NHR2, -NHC(=0)R2,
or - NHC( 0)}(N"R‘E&)R2 F, 8ikyh)-rS &-@ Jam;?mz %lr‘ﬁleHbéofﬂpEeroBMRSwQ%tnlsi&ﬁQ:Q with
“OH or Cl- Gl kol sur eted i RRBRER CU0ON N-zr"-"1\J R3 47 R RR7 R4A

R?is

O« _N_
N
R4A ™ R7 R4A
RSA ; or

AisF, Cl, or Br;

R3is H, F, or C4-Cy4 alkyl;

R4is H, F, or C4-C4 alkyl;

R is H, F, Cl, Br, or C4-C, alkyl;

R5is H, F, or C4-C, alkyl;

R5Ais H, F, CI, Br, C4-C4 alkyl or phenyl;

alternatively, R* and RS, together with the carbon atoms to which they are attached, may form a fused C3-Cg
cycloalkyl ring optionally substituted with1, 2, or 3 R14;

alternatively, R4 and R5A, together with the carbon atoms to which they are attached, may form a fused phenyl
ring optionally substituted with 1, 2, or 3 R4,

a C4-Cq cycloalky! ring optionally substituted with 1, 2 or 3 R4,

a 5 to 6 membered fused heteroaryl ring system containing one, two, or three heteroatoms selected from N, O,
and S, wherein said heteroaryl ring system is optionally substituted with 1, 2, or 3 R%4; or

a 5 to 6 membered fused heterocycloalkyl ring system containing one, two, or three heteroatoms selected from
N, O, 8, SO, and SO,, wherein said heterocycloalky! ring system is optionally substituted with 1, 2, or 3 R™;

R8is H, F, or C4-C, alky};
R7is H, F, Cl, Br, or C4-C, alky};
R8 is H, -C(=0)R?7, -CO,R?7, C4-Cg alkyl optionally substituted by 1-3 R20;

C5-Cg cycloalkyl optionally substituted by 1-3 R20A,

C4-Cyg aryl optionally substituted by 1-3 R20A;

C4-Cy5 arylalkyl optionally substituted by 1-3 R20A; or

a 5 to 10 membered heteroaryl! ring system containing one, two, or three heteroatoms selected from N, O, and
S, wherein said heteroaryl ring system is optionally substituted with 1-3 R20A,

R9, at each occurrence, is independently F, Cl, Br, C4-C, atkyl, or C4-C, alkoxy;
R10is F, Cl, Br, C4-C4 alkyl, or G;-C; alkoxy:



0 NI AAAR7 R5A; or Ais F, d, or Br; Rt isH F or CI-C4 alkyl; R4 is
H F, or Cl-C4 alkyl; RAAis H F, d, Br. or C1-C4 alkyl; RS is H F. or
Cl-C44 alkyl; RBAis H F, d, Br, CL-C4 alkyl or phenyl; alternatively, R4
and R5, together with the carbon atons to which they are attached, nay form
a fused C3-05 cycloal kyl ring optionally substituted with 1, 2, or 3 Rl4;
alternatively, R4A and RSA, together with the carbon atons to which they
are attached, nmay forma fused phenyl ring optlonally substituted with 1,
2, or 3 Rl&”%@:?ﬁ;%@”% cﬂd@md Sl%fs:l?zﬁ‘;i 3t P%fa %%) |t4@:1 )dzsg\ﬁ234(gxpé%g 2 or 3
R14; a 5t T & F: two, or
S | na te ke lor Kyn .
three het eé@é&@%ﬁﬁ fng yn’a%r"sré? e )ﬁjg DGR 1 ng
systemis @pireoR3lA2Y . cstbRbl fcpbﬁg, 23}k tthl:( ok, QR73(= (5;3;,441 @df( G”NF53R1?‘ON agenber ed
f used het er-ory'chrratkyk?! ot sxg)zrszy Si-eynkg gidnaly BLbsigte O PREWD C; akEnylt ¢310g Bkyny!,
het er oat oS Setcedtyerhefyy b im7igemBred ®ter®©oa"amusm or @rmg'rbefﬁcrhe@awd group;

het er ocycl 82 Eggﬁch %gurigt*y 'éér?‘ief‘t P Gpe 29 Hﬁ? g;g;g) SR O B 22 Br 3 R14;
R6 is H, FR21 %l]— R211§¥({3 tlonaly s utZES Eﬁ % jﬁ‘yg al I s H,
C( 0) 7, RZ"Q urregg%dé%lsrlﬁ%kly l—p@ d: QiRlc M1 13 F&O CS'

cycl oal kyl ropitehdd badrieite su&s&xu&uu&red;smyof&n n&Q&Aﬁer grampwthe@mdx@mab I y
substi t ut edrdogved- 3 R20A; C7-Cl5 aryl al kyl optionally substituted %
R20A; or R23 and R?4 at each occurrence is independently selected from H, C4-Cg alkyl, and Cg-Cyq aryl; alternatively, R

and R24, together with the nitrogen atom to which they are attached, form a 3 to 7 membered heterocycloalkyl ring

system containing one, two, or three heteroatoms selected from N, O, and S, wherein said heterocycloalkyi ring

system is optionally substituted with =O;

R26is H or C4-Cg alkyl;

R27 is H or C4-Cg alkyl;

nis 0,1, 2, or 3; and

zis0,1,2,3,4,5, 0r6.

[0016] In preferred embodiments, the present invention provides novel compounds of Formula (1):

Yﬁ X ko
¥ N—R
= o) .
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(R),, R
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and stereoisomeric forms, mixtures of stereocisomeric forms or pharmaceutically acceptable salt forms thereof, wherein:

R1is C4-Cg cycloalkyl;

Wis -CH,-, -CH,CH,-, or -CH,-0O -;

kis0,1,0or2;mis 0, 1, or 2; and the sumof mand kis 1, 2, or 3;

Y2-Y3 ig -C{X)=CH- or -CH=C(X)~;

X is R?, -OR?, -(C4-C5 alkyl)-R?, -0-(C4-C5 alkyl)-R2, -NHR2, -NHC(=0)R?, or -NHC(=0O)NHRZ;
R?is

R3is H, F, or C4-C, alkyl;
R4is H, F, or C4-Cy alky};
R4Ais H, F, Cl, Br, or C4-C, alkyl;



a 5 to 10 nenbered heteroaryl ring system containing one, two, or three
heteroatons selected fromN, 0, and S, wherein said heteroaryl ring system
is optionally substituted with 1-3 R20A; R9, at each occurrence, is
i ndependently F, d, Br, Cl-C4 alkyl, or Cl1-C4 al koxy; R10 is F. d, Br,
C1-C3 al kyl, or Cl-C3 al koxy; Rl14 at each occurrence is independently F,
a, Br, I, -OR21, -0R22, -NR23R24, -NHOH, -N®2, -CN, -CF3, (=0), -C
(=0) R21, -02R21, -0(C( 0)R21 -C(=0) NR23R24. _NR27C(=0) R21, -NR22C(=0)0R21,
-0C(=0) N BRQ'ZLF OFNF@?@"% S R21,,sR21,,s(0 R21. 7or-S(0)2R21 , C6 al kyl

O

optional ly i Y at
each occur ai%matnveﬁn g%f}%iﬁ e h r v%??he c on aoms t%whlch%\eyarbﬁacfed m@%g a fus%(cl%ézm

_NHOH, - NOZtematlady, r# 6 Eowith e <(aer‘) a4l 1o whitHiREd attacho® (na)O()rrRZ used phenyl
~0( =0) NR23R%4ptlonaNR%Z®(te@®)tR23]R“ " NR27¢(60) OR21, OC(60) NR23R24, _NR22¢C
(=s)R21, _sR21, s(o)R21 or 5 0 2R21; Cl C6 al kyI opti onaIIy substitut ed
with OR26; CEsBaVERReE ‘Pp“"”@ZS 2 3/ pheny

rin syste Inin one elected fro

O b memoe erog 0, Of Xf e eler B
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NR23R24, _ NINCHs, sONER 505 Wein sdidhdierodyad@iky) ring Eystem is optionally substituted with 1-3 R14;

(60) R21, c02R21 0C(-0)R21 c(60)R23R24 _NR22c(=0) R21, NR27c¢ (=0)0R21,
, -3R21, _s(0)R21, or -S(0)2R21; C1-Cs6 al kyl

-0C(.0)N ﬁé

i L r
oot ona VSR B, e s o S48 o e
aryl al kyl ; Rzgc@t/cloe@ﬁmoeﬂlgmsdmetaﬂ@mam ndependently the residue of an am no
acid after t [GeClyrd paixnzly sgstotsp bof3 R*te car boxyl group i s removed; R23 and R24
at each occur% %ﬁé@%‘%@ﬂow@ﬁémg@% ‘ﬁ%"eﬁl’”éct edéf 'Eﬁ om H afoﬁsfeﬁgedﬁfoT¥§ %‘ﬂ
C6- C10 aryl ; : y? &N ; E g atomto
whi ch t hey arSeWhg'te'??cEeete oo wa 38 SUbSt ertiédzg 2(gterocycl oal kyl ring

Syst em conkaktRhd Gc@BRe, |st|MQ),endQ'rtly thu.eec Iftgtawr oat of@mosel ected fromN, 0, and S,
wher ei n saRrt istfet!.ax- OW@IIO(DQJ-%WkOXYI ng syst em [ s o t| onal |y substitut ed WI t h
=0; R26 |sRHa@P°h@£Uf@@e&'rﬁ prderp . F} G, B | g NHO i N -ON. -CFy. (=5

and z is 0GR &g o f» ?“Ri. b t.oi m ”%”f éi*oﬁ F*%ﬁy Eﬁ‘ﬁw
present | nmg@ew@ccmf c\éss&@ VHONET, G S ot kot hBoh oy, ot
st er eoi SONByHogRT @BIFBY, -OBESRY!- e(so)Q zspszt &k&@(l:(S)Qﬁa{jnzm(_foﬁj’;qmso@(&o)pmm@eut ically
accept abl e=sgkit sé?@rstfv hesepRz!; opnbee bitonallRdubbtsgiteGBth O826,0y-Cl axarlykgplCy kv, s - CH2-
- CH2CH2-, 65 CroClekyQphenyl, k toj7gne@berel hetgyqeycRalkylprquig oy, or g mergperedheteigpid opde sum of m
and k is 1R2° te rrochrrence is mdependently H, F, Cl, Br, I, -OR?1, -OR22, -NRZ3R24, -NHOH, -NO,, -CN, -CF3, (=0),
,-CO,R21,-0C(=0)R?, -C(=0)NRZ3R24, -NR27C(=0)R?1, -NR27C(=0)OR21, -OC(= 0)NR23R24 NR27C

(= S)R21 SR21 -S(0)R21, or-8(0),R21; C,-C4 alkyl optionally substituted with OR26; C,-Cg alkenyl, or C,-Cg alkynyl;

R21 at each occurrence is independently H, C4-Cg alkyl, Cg-C4q aryl, or C4-Cy5 arylalkyl;

R22 at each occurrence is independently the residue of an amino acid after the hydroxyi group of the carboxy! group

is removed,

R23 and R24 at each occurrence is independently selected from H, C,-Cg alkyl, and C4-Cyg aryl; alternatively, R23

and R?4, together with the nitrogen atom to which they are attached, form a 3 to 7 membered heterocycloalkyi ring

system containing one, two, or three heteroatoms selected from N, O, and S, wherein said heterocycloalkyl ring

system is optionally substituted with =0O;

R?6 is H or C4-Cg alkyl;

R?7is H or C4-Cg alkyl; and

nis0,1,2,0r3.

[0017] In preferred embodiments, the present invention provides compounds wherein R1 is C,-Gg cycloalkyl.
[0018] In preferred embodiments, the present invention provides compounds wherein R is cyclobutyl or cyclopentyl.
[0019] In preferred embodiments, the present invention provides compounds wherein W is -CH,- or -CH,-CHo-.
[0020] In preferred embodiments, the present invention provides compounds wherein R2 is



Y2-Y3 is -C(X)=CH or -CH=C(X)-; Xis R2, -OR2, -(Cl-C3 alkyl)-R2, -0-(Cl-C3
al kyl )-R2, -NHR2, -NI-1C(=0)R2, or -NFIC(=0)NHR2; R2 is R3is H F, or
Cl-C44 alkyl; RAis H F, or Cl-C4 alkyl; RIAis 11, F, d, Br, or Ci1-C4
alkyl; R5is H F, or Cl-C4 alkyl; RBAis H F, d, Br, or Cr; alkyl;
alternatively, R4 and R5, together with the carbon atons to which they are
attached, may forma fused C3-C6 cycloal kyl ring optionally substituted
witch 1-3 R14; alternatively, R4A and RSA, together with the carbon atons
to which they are attached, may forma fused phenyl ring optionally
substituted with 1-3 R14; C3-CbRtycloal kyl riRY optionally substituted with
1-3 R14; a5to 6 menberedd used heteroaryl r,(,,ng system cont ai ni ng one,
two, or three heteroatons seRected from T and S. wherein said
heteroaryl ring systemis onallly substl uteg wth 1-3 R14; or 5to 6
menbered fused heterocycl og takni ng one, two, or three
het er oat ons sel ected from'™N, 3/ Ss SO %ndﬁﬁ , Wherein said

het er ocycl oal kyl ring systemis optioeral |y 'substituted with 1-3 R14; R6 is
H F, or Cl-04 alkyl; R7is H F, d, Br, or CI-C4 alkyl; R38 is H,

- C(=0) R2bp21t O6RERR2¢ enbddirkabis, @e lodgdentGodniiod Patidey comptEt wiletéh @Harb s, bgetheR2D he C3- C3
cycl oal kydrboopdnisorvaic tiey st Bisthed, tredusbieydopBoyRROADuTEICLO aryl optional | y
subst i t ufo@] pyrraersd ROGMentEhe EOsENt ye dyp@grqu oY TR S HRE oggiiteadth tﬁy
R2I 1 A aﬁadbonatomstowhmhtheyareattached form afusedphenyl, thienyl, pyrrolyl, oxazolyl, pyridinyi, cyclopropyl, cyclobuty

cycClopentyl, or cyclohexyl ring.

[0023] Preferred embodiments of the present invention include those wherein k is 1. Other embodiments include those
wherein mis 1. Still other embodiments include those wherein the sum of m and K is 2.

[0024] Also preferred within the present invention are those compounds wherein Y2=Y3 is -C(X)=CH-. Also preferred
are those compounds wherein X is R2. In other preferred compounds of the invention, X is -OR2.

[0025] In some embodiments of the present invention, R8 is H. In other embodiments, R8 is C,-Cq4 alkyl optionally
substituted by 1-3 R20. In other embodiments, R8 is C4-Cg alkyl.

[0026] In certain preferred embodiments, R® is C4-C, alkyl.

[0027] in some embodiments of the invention, n is 0. in other embodiments, it is preferred that n is 1. In other embod-
iments, z is preferably 0.

[0028] In a preferred embodiment, the present invention provides compounds of Formula (l):

X W
N—R'
. o)
(R )n R10
an

and stereoisomeric forms, mixtures of stereoisomeric forms or pharmaceutically acceptable salt forms thereof, wherein:

R'is C3-Cq cycloalkyl;
W is -CH,- or -CH,-CH,-;
X is R2, -OR2, or -NHR2;
R?%is

R3is H or C4-C,4 alkyl;
R%is H or C4-C, alky;



a 5 to 10 nenbered heteroaryl ring system containing one, two, or three

het eroatons selected fromN, 0, and 5, wherein said heteroaryl ring system

is optionally substituted with 1-3 R204; R9, at each occurrence, is

i ndependently, F, d, Br, Cl-C4 alkyl, or Cl1-C4 al koxy; R161 is F, O,

C1-C3 al kyl, or Cl- 3 al koxy; Rl4 at each occurrence is i ndependently, H.

F, A, Br, |, -0R21, -0R22, _NR23R24, -NHOH, -NO2, -CN, -CF3, (=0),

C(=0)R21 , -CO2R21, -0C(.0)R21, _c(=0)NR23R24, NR27c(=0)R21,

NR27C( . 0) @QQSlHorCf@@(wto) NR23R24, NR27c (=s)R21 , sR21, S(O)R21, O

-S(0) 2R21 1“8’5’1&4‘1?% opt| onal Iy substituted with OR26; C2-C6 al kenyI or
Hys

C2-Co al ky e:ws%: Q nﬁ% Qgt %ow@ (,IhLdy l_hr a’fuseqo

OWl 0R2 yclo ith1- Item ly, R4 n%i % Z%n)enwnhtgiymgg;agr;etowh&)zml
- OC( 0) R21 they £4 atth}; W% fused\myﬁr(grop_ﬁr)amabstmm%(ﬁ R,

(.0)0R21. 43c(=0) NR23R24, NR2i ¢ (=S)R21, -SR21, -S(O)R21 or -S(0)2R21
C1- 05 al kyl M@%%'FW‘VQMS'VF‘PﬁP@W'W :tFH“ OR26 C2- 6 al kynyl
C3- C7 cycl oal’RyA° B e &J;‘;r';zé;ﬁ?’f Bngfysjj‘ép@% Sn 8 V% t'ﬂﬁ@fﬁ 'Baé"f“l%%}lefedﬁ’rﬁfi'ﬂﬁo or 5- or
6- menber ed h%ﬂoeer’n%ls Y 1.9 Docy gé AT e seiaiienengent | Y. "
F, A, Br, 1, 06Rlands SO mgm said¥ kyl rin is chIysubﬁNedwnﬁF-BRM( =0),

c( o)R21 c02R21, Oc( 0)R21 _c(r_0)NR23R24, NR27c(=0) R21, NR27C(=0) 0R21,
-0C (-=0) N@gﬁgﬁ 044*{1k§27c =S)R21, -sR21 s(0)R21 or _g(0)2R21 Ci1-C6 al kyl
optionally ! or C2-C6 al kynyl; R21 at
each occurrgn?:eél(f (‘g]épende“r_latkff“?—ri,%@)%?&%dtgﬁ%&,’ CB-Cl0 aryl, or C2-Cl6
aryl al kyl ; R&gc@gdoem@t.dagnpmg{i@m@mszoxi;ndependent ly the residue of an am no
add after theghydyiopylalygumeuedof-dd3@; car boxyl group is renoved; R23 and R24
at each occuﬁ?éme@a'w@rﬁlomﬂemu@m1%/Rz%“e-?lnect ed fromH, C1-C6 al k , and
C6- C10 aryl; AITENIALPYEPG IO Y ehidrons o e e gfgjﬁxaeﬁseﬁ%edﬁ?fﬁ/&geﬁ atomto
whi ch they are ST ¥ERETFBT W'D 3Pt Stltn‘ﬁer’t(had het er ocycl oal kyl ring
syst em Confelidhdd GoctHe, istidiBbendBiiy, k¥, 8€c RELIBL OL-6/WoSel ected from N, 0, and S,
wher ei n sairth idretiar,-ocy@| waldykoxy;i Ng systemis optionally substituted with
=0; R26 |sRHamachC®ur@Gceallrhgvbnderm5f Fi &, BH!, IR?'CORTONRET 1NH0'arN§>z eN, £FQ(=01, 2, or
3. [0017J 19 T eq et dn p‘iéH*fZ%f“ fjﬁzéc %%éﬁ’f“f Al&n LPUTONFEY) JBgC
COFTpOUI’]dS \Mi gfr?i]) ﬁﬁéncelsm per%ntly f@fgiF'ﬁAJR?T Nﬁgﬁ(@yr ?‘#E )H' nents,

t he presentgidpeenrblan.opl-e)tideso)Q@RO0MA t,\egzﬂa( ,meso@( Yiker@r

cycl opent yk sﬂﬂ@ﬂ@ﬁs@)m Prebera.edc.emdatinal AbSiuied e opF: e§eerhtkeriy!mé©gl$l|{y@n
provi des co mdsyl et & forT- n\é/nbesadhe@f@ydo@wl gm@l—ﬂ5@~QmembEr@:0@@10arﬂl moqgref erred
enbodi nent §d@ @E?Z'gc)i; @PC% \;%Ps%ém@ Cgiég\(%‘;oa% (afé [0021]

In preferr <Cwher ei n
R4 and RS egee%egcu?@ Hobde: Qﬁt'on N u\%b ch ygégsa e”é‘ a téc 84, forma
fused cycl @pmpcyl)cc@,rencsyra&eeekauanwhereh,mgofa dater\marymxe@&,@dmermwxgmats t he
present i nweenbrean provi des conpounds wherein R419 and RSA, together with
t he car bonRERETE’ & echvdeiurdrceiiesy peeﬁee'v wte@tevdfhred Cwﬁo@‘m 7d Efs e plr?eﬁyet'y R% hi enyI

pyrrol yl, 8XgZarylee ] ’fe'”ﬂ?gﬁ?‘%”;i? SLopEogt s Qﬁiﬂbi&?ﬁ? i
lh

cycl ohexyl s;Sge,ngann , it eg P Heht's” o resen Nt on
i ncl ude t hese WhErELiky; . O her enbodinents i ncI ude t hose vvherel n mis
1. Still oRhe;moecqmadlkylmmts |ncI ude those wherein the sumof mand k is 2.

[0024] AlsoB@ﬂeieﬁred mﬁthin the present invention are t hose conpounde

wher ei n {)29 Inprefer s, the p. tln tlo el’l’%(gmpgll;] w ereln |sCOQEJ8H>8ci§éope ygr ein X
is R2. lhoﬁ h#&ef@f(fjm% éﬁ Q@E@é Sitlo rov cor!w yng hlergpl’{2 T 025] I'n
sonme enbodi nen e present |nven ion, H I n other enbodi nents,
R8 is Cy; alkyl optionally substituted by 1-3 R20. I n other enbodi nents, R8
is Cl1-C6 alkyl. [0026] In certain preferred enbodi nents, RO is Cl-C4 al kyl .
10027] In sonme enbodi nents of the invention, nis 0. In other enbodi nents,
it is preferred that nis 1. In other enbodinents, z is preferably 0. NOM
In a preferred enbodi nent, the present invention provides conpounds of
Formula (I1):



and stereoisoneric fornms, mxtures of stereoisoneric forns or

phar maceutically acceptable salt forns thereof, wherein: R is Cs-Cs
cycloal kyl; Wis -CH or -CH2-CF12-; Xis R2, -ON or -NNW R2 is 0 Rs R4
RRBI N,., NI 0,b, R RRB | NIJ, SA""'"'NR4 R3-7.,,,,-1-?R7 | Rs

[6031] In preferred embodiments, the present invention provides compounds wherein R4 and R3, together with the
carbon atoms to which they are attached, form a fused cyclopropy! or cyclobutyl ring.

[0032] In preferred embodiments, the present invention provides compounds wherein R4 and R5A, together with the
carbon atoms to which they are attached, form afused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl ring.

{0033] In preferred embodiments, the present invention provides compounds wherein R8 is H.

[0034] In preferred embodiments, the present invention provides compounds of Formula (1H):

2
R W.
0

9
(R )n R10

(111) and sterecisomeric forms, mixtures of sterecisomeric forms or pharmaceutically acceptable salt forms thereof,
wherein:

R'is C3-Cg cycloalkyl;
Wis -CH,- or -CH,-CHy-;
R?is

R3is H, methyl, or ethyl;

R4 is H, methyl, or ethyl;

R4A is H, methyl, or ethyl;

RS is H, methyl, or ethyl;

R5A is H, methyl, or ethyl;

alternatively, R4 and RS, together with the carbon atoms to which they are attached, may form a fused C5-Cq
cycloalkyl ring;

alternatively, R%* and R5A, together with the carbon atoms to which they are attached, may form

a fused phenyl ring;
C5-Cg cycloalkyl ring;
a 5 to 6 membered fused heteroaryl ring system containing one, two, or three heteroatoms selected from N, O,



, or RA"---<<':C'RT RB1 1 R3is Hor C1-C4 alkyl; R4 is Hor Cl-04
alkyl; R4Ais Hor Cl-C4 alkyl; R6is Hor CG-C4 alkyl; R616 is Hor C1L-C4
al kyl; alternatively, R4 and R5, together with the carbon atons to which
they are attached, may forma fused C3-C3 cycloal kyl ring optionally
substituted wthl-3 R14; alternatively, R4A and RSA, together with the
carbon atons to which they are attached, may forma fused phenyl ring
optionally substituted withl-3 R14; C3-C6 cycloal kyl ring optionally
substituted wdsorl-3 R14; a 5 to 6 menbered fused heteroaryl ring system
cont ai ni ng o3¢, Mepprred fipedriressiopipt reg YHTTUREAIN PR e 8 I HRF PilomeselegpfdoS,

wher ei n sai d efeif§P7 ring systemis optional |y substituted with 1-3 Rl4:
or 5 to 6 peoheLed fdged heterocycloal kyl ring system containing one, two,
or three hetenoathpretsel ected fromN, 0, S, SO and 302, wherein said

het er ocycl @akdeyd odcirage, Syr@tpemirils F.ap kton ahy, yeiswbsthéwut ed with 1-3 R14; R6 is
H or Ci - C4RElsKy¢,meRY. eing, metheyy. oGtho@add al kyl ; R is H, -C(=0)R27, -CORR27,

Cl- C6 al kyl*8ptiénally substituted by 1_3 R20; C3-C8 cycl oal kyl optionally
substi tuEO@Q} hya ;;réfe:ﬁre&ngghime&t\',qﬁeg;egent%rvynkion(BB\giJeQ&@lLJu%s §flépr§&é (ﬁll&'t ed by 1-3 R20A

2
R W
N—R'
0
9
(R )n R10
(1)

and stereoisomeric forms, mixtures of stereoisomeric forms or pharmaceutically acceptable salt forms thereof, wherein:

R1is cyclobutyl or cyclopentyl;
W is -CHy- or -CHy-CHy-;
R2is

R3is H, methyi, or ethyl;

R4 is H, methyl, or ethyl;

R4 is H, methyl, or ethyl;

RS is H, methyi, or ethyl;

R3A is H, methyl, or ethyl:

alternatively, R4 and RS, together with the carbon atoms to which they are attached, may form a fused cyclopropyl,
cyclobutyl, or cyclopentyl ring;

alternatively, R and R5A, together with the carbon atoms to which they are attached, may form a fused phenyi,
thienyl, pyrrolyl, oxazolyl, pyridinyl, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl ring;

R8 is H, methyl, or ethyl;

R7 is H, methyl, or ethyl;

R9, at each occurrence, is independently, F, Cl, methyl, ethyl, methoxy, or ethoxy;

R0 is F, Cl, methyl, ethyl, methoxy, or ethoxy; and

nis 0, 1, or 2.

[0036] In a preferred embodiment, the present invention provides compounds wherein R2 is

10



Cr7-C15 arylal kyl optionally substituted by 1-3 R20A; and a 5 to 10 nenbered
heteroaryl ring systemcontaining one, two, or three heteroatons sel ected
fromN, 0, and S, wherein said heteroaryl ring systemis optionally
substituted with 1-3 R201'; R9, at each occurrence, is independently, F,
ad, Br, CI-C4 alkyl, or C1-C4 alkoxy; RlLis F, d, Cl1-C3 alkyl, or Cl1-C3
al koxy; R14 at each occurrence is independently, H F, d, Br, 1, oR21,
_0R22, _NR23R24, _NHOH, -NO2, -CN, -CF3, (=0), .c(=0)R21, _cO2R21,
_oc(=0)R21 _c(=0) NR23R24, NR27c( =0) R21, NR27 C(=0)0R21,
-0C(=0) NR23R24, _NR27c¢ (=S)R21, - 3R21, g8s(0) R21, or-S(0)2R21; C1-C6 al kyl
optional |y substituted with OR26; C241C6 al kenyl, or C2-CBal kynyl ; R20 at
each occurrence is independent!| Ne, O, Br, 1, -OR21, OR22, NR23R24,
_NHOH, -NO2, -CN, -CF3, (=0), _c(, _C02R21 _OC(=0) R21, -C(=0)NR23R24,
NR27 c(.,0)R21, _NR27c (=0)0R21, B = NR23R24, NR2fc (=S)R21, -SR21,
-S(0)R21, or -3(0)2R21, cl-C6 & kyl i ptlcﬁ‘rally substituted with OR26; C2-C6
al kenyl, C2-C6 al kynyl, C3-C7 cycl oallkyl, phenyl, 3- to 7-nenbered
heterocycloal kyl group, or 5- or 6-msrrbered heteroaryl group; R2" at each
occurrence is independently, H F. d, Br, 1, -OR 21, _OR22, NR23R24,
NHO‘| m I ﬁ?\ber en%ent(the@)ewnt invention provides pharmaceutrcal compositions comprising a compound
_C 0 2 R2 1, acO@rs @R %sent gen®) NRZ@RQmDre NR@%@‘(t'ram/)aRmableNR@Tl‘@S

YPBREL O _Cs

( - [003@‘:% ntt \1des [?E)undg) Tethoéfor tre
s CO| rs Vi rdrsord rs, order

o oot P SRt Gt b WU e

at &Wt)r o%&geg(AbﬁD |Aﬂﬁt§ﬂﬁs‘ﬁ eMe i ¥t ess, al tichlsdd- , Of
C7 ClS a,reyd aabrlégéior; p%%tnaarsoeag kpiasg Ud’sﬁtﬁ’ifb@tﬂal Idrsorder@d&ﬁefddﬂr&irdebé iflaendi@sindue of an
am no acigcaafatigarctitnivemphigind paitislering ro@ Bypieo in nteh of seardbiory  thaaratipviefechempyed; R23
and R24 @ comerui cbreerienerreion ing et padtentity e BRI PBITIO N D8R al Kyl |
and C6- (4) for a method of treating narcolepsy or sleep/wake disorders. Ina pre erred embodiment the present invention provides

compopnd of form a(l)fora met reatmg ndef rth eractivity disorder, Ina referred embodrment the
- 11) ar yireser@rtn&e cé{npo fo% j:?ér%met i]ﬁ'rf tr nhirs r rogen atomto

whi ch th@geg}anreanaret @%mnt nfe@reﬁhtawe?nn&@roademh@n@dff Qb Q&)éélrh aabayyl ring

Syst em co®baiimd fmgeren@diméniigs praent inlntieeprdviedser aabionsorselnect BepréseroinveMNoni®, and S,

wher ei n @%{P%iufﬁ@{eefrﬂﬁew'mwwszﬁl‘mg@F"Pfgde scﬂeéﬁqni”se cPrgHiag ¢ ge f@ﬁrﬁmrr‘ree/wa with

_0 R26 ril%wrd {g?dm@fh eﬁéfﬂ aldrs mi)rédrserdersl 2 or
ISOT

b sty
r od aften onat tidp, atl d$)|th I crv disor A1z mer s disease éntia
3. [0029],F B e el ?egtressdn cidlr Eh s ALe ” e d.;ora 21 fgf;g EAKLe S
compou nd&de bigstohy dB;LdeFSSnﬂQrMﬁéIn&mA& M)loczﬁr al |ﬁ:fé/r&rl>rQQBrﬂ|E M admib @e@ duRecbh &fe@d’f red

enbodi meatiseathdie: tiprags @Al efefivediboindd a pimpahdese gaepiounids wherein R2 is R8 RS
Definitions:

[0041] In the formulas described and claimed herein, it is intended that when any symbol appears more than once in
a particular formula or substituent, its meaning in each instance is independent of the other.

[0042] The following terms and expressions have the indicated meanings.

[0043] As used herein, the term "about" refers to a range of values from = 10% of a specified value. For example,
the phrase "about 50" includes = 10% of 50, or from 45 to 55. The phrase "from about 10 to 100" includes * 10% of
10 and = 10% of 100, or from 9 to 110.

[0044] As used herein, a range of values in the form "x-y" or "x to y", or "x through y", include integers x, y, and the
integers therebetween. For example, the phrases "1-6", or "1 to 6” or "1 through 6" are intended to include the integers
1, 2,3, 4, 5, and 6. Preferred embodiments include each individual integer in the range, as well as any subcombination
of integers. For example, preferred integers for "1-6" can include 1, 2, 3, 4, 5, 6, 1-2, 1-3, 1-4, 1-5, 2-3, 2-4, 2-5, 2-6, elc.
[0045] Asused herein "stable compound” or "stable structure” refers to a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture, and preferably capable of formulation into an efficacious
therapeutic agent. The present invention is directed only to stable compounds.

[0046] As used herein, "substituted"” refers to any one or more hydrogen atoms on the indicated atom is replaced with
a selected group referred to herein as a "substituent,” provided that the substituted atom’s valency is not exceeded, and
that the substitution resuilts in a stable compound. Examples of preferred substitutents are -OH, alkyl, cycloalkyl, alkoxy,
halogen, haloalkyl, aryl, heteroaryl, and heterocyclyi.

[0047] As used herein, the term “alkyl” refers to a straight-chain, or branched alkyl group having 1 to 8 carbon atomns,
such as methyl, ethyi, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyi, 1-ethyipropyi,
3-methylpentyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, hexyl, octyl, etc. The alkyl moiety of alkyl-containing groups has
the same meaning as alkyl defined above. A designation such as "C4-Cg alkyl" refers to straight-chain, or branched alkyl
group having 1 to 6 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isoamyl, neopentyl, 1-ethylpropyl, 3-methylpentyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, hexyl, etc. Lower alky! groups,

11



Il 0 .1\1 R3 R4 ,AMAAf 5A or [0031] In preferred enbodi nents, the present
i nvention provides conpounds wherein R4 and R5, together with the carbon
atons to which they are attached, forma fused cycl opropyl or cyclobutyl
ring. [0032] In preferred enbodi nents, the present invention provides
conpounds wherein R4AA and R5A, together with the carbon atons to which they
are attached, forma fused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl,
cycl opropyl, cyclobutyl, cyclopentyl, or cyclohexyl ring. [0033] In
pr ef er r edhiop larb@»@lflemse mtesa;kylbrh@s py defhedHbove M@ britad ([t @werd @glegmaipoweids ‘Gamier ei n R8
is H [ Oﬂ’sﬂ]efelsr‘P Prelef e RIAIGAD fivrftearbontales. B aavAYj We&ﬁpwdﬁp 'ovivees
conpound &Pyt SE Wkﬁ“%l‘e'm“fyl desianafop PN ng s et 1Sy B EIPEPIREN T Ut es of

carbon atoms f as me E ethyl, andi prc%?é {/grou(?s can be SB htute quu st Ute r% rred
st er eoi nggsﬁ&tlergss QLS Qb al I’ ceu e sal er eof _
wher ei n: obdd) 158 udeBheked, tﬁey&rln Q&Hﬂyrlafers M ESigit 6IR or dﬂi‘nche@ﬁﬂccg;ﬂcn 42ims of Rz 8 baBoon R3 S
H, met hyhtoms@svingbtheydt one Rlboh-Sartoh donatblangl A de@ignatiel Tey-C4, alkbReiAefers tolehy alkemt ki conor et hyl
RS i's H, tanetiy P lo Ssprboetibryd Exafﬂ8Aofa!§enH gromque etheow premem/ lseproaetnvléﬂwartadw! y, R4
and RS, glwﬁieudpher2|nﬁ Setjtbﬁ%Ut af ryferh a stral cham or ran yc?y f?tolg on may form
a fused ng;{gispoﬁé Yl Liaé.me@o kLl tloy%z-af bR ¢ Jalite W
t he car by, Q%éﬂ:%on Qmé’\'ﬁlaﬁg,es iDEY @G, pRb By %}ﬁeﬁa@fnﬁﬂetc Alkynyl groups can be

substituted or unsubstituted.

[0650] As used herein, the term "C4-C, haloalkyl” refers to an "alkyl" group as defined herein substituted by one or

more halogen atoms to form a stable compound. Examples of haloaikyl, include but are not limited to, -CF,, -CHF,,

-CH,F and CF,CF,.

[0051]. As used herein, the term "C4-C, alkoxy" refers to an "alkyl" group as defined herein bonded to and oxygen

atom. Alkoxy groups can be substituted or unsubstituted.

[0052] As used herein, the term "halo” refers to an F, Cl, Br, and |. Preferred halo substituents are F and CI.

[0053] As used herein, the term "arylalkyl" or "aralkyl” refers to an alkyl group that is substituted with an aryl group.

A designation "C4-C, 5 arylalkyl” refers to an arylalkyl radical containing from 7 to 15 carbon atoms. Examples of arylalky!

groups include, but are not limited to, benzyl, phenethyl, diphenylmethyl, diphenylethyl, naphthyimethyl, etc. preferably

benzyl. Arylalkyl groups can be substituted or unsubstituted.

[0054] . As used herein, the term "cycloalkyl" refers to a saturated or partially saturated mono- or bicyclic alkyl ring

system containing 3 to 10 carbon atoms. Certain embodiments contain 3 to 6 carbon atoms, and other embodiments

contain 5 or 6 carbon atoms. A designation such as "C5-C; cycloalkyl" refers to a cycloalkyl radical containing from 5

to 7 ring carbon atoms. Examples of cycloalkyl groups include such groups as cyclopropyl, cyclobutyl, cyclopentyi,

cyclohexyl, cycloheptyl, cyclooctyl, pinenyl, and adamantanyl. Cycloalkyl groups can be substituted or unsubstituted

[0055] As used herein, the term "aryl" refers to a substituted or unsubstituted, mono- or bicyclic hydrocarbon aromatic

ring system having 6 to 12 ring carbon atoms. Examples include phenyl and naphthyl. Preferred aryl groups include

unsubstituted or substituted phenyi and naphthyl groups. Aryl groups can be substituted or unsubstituted

[0056] As used herein, the terms "heterocycle”, "heterocyclic” or "heterocyclyl” refer to a substituted or unsubstituted

carbocyclic group in which one or more ring carbon atoms are replaced by at least one hetero atom such as -O-, -N-,

or -S-. Certain embodiments include 3 to 6 membered rings, and other embodiments include 5 or 6 membered rings.

The nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen may be optionally substituted in non-

aromatic rings. Heterocycles are intended to include heteroaryl and heterocycloalkyl groups. Heterocyclic groups can

be substituted or unsubstituted.

[0057] As used herein, the term "heteroaryl" refers to an aromatic group or ring system containing 5 to 10 ring carbon

atoms in which one or more ring carbon atoms are replaced by at least one hetero atom such as O, N, or S. Certain

embodiments include 5 or 6 membered rings. Examples of heteroaryl groups include pyrrolyl, furanyl, thienyl, pyrazolyl,

imidazolyl, thiazolyl, isothiazolyl, isoxazolyl, oxazolyl, oxathiolyl, oxadiazolyl, triazolyl, oxatriazolyl, furazanyi, tetrazolyl,

pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, picolinyl, imidazopyridinyl, indolyl, isoindolyl, indazolyl, benzofuranyi,

isobenzofuranyl, purinyl, quinazolinyl, quinolyl, isoquinolyl, benzoimidazoly!, benzothiazolyl, benzothiophenyl, thiana-

phthenyl, benzoxazolyl, benzooxadiazolyl, benzisoxazolyl, cinnolinyl, phthalazinyl, naphthyridiny!, and quinoxalinyl. Het-

eroary! groups can be substituted or unsubstituted.

[0058] As used herein, the term "heterocycloalkyl” refers to a cycloalkyl group in which one or more ring carbon atoms

are replaced by at least one hetero atom such as O, N, 8, SO, and SO,. Certain embodiments include 3 to 6 membered

rings, and other embodiments include 5 or 6 membered rings. Examples of heterocycloalky! groups include azetidinyl,

pyrrolidinyl, pyrrofinyl, imidazolidinyl, imidazolinyl, oxazofidinyl, pirazolidinyl, pirazolinyl, pyrazalinyl, piperidyl, piperazi-

nyl, hexahydropyrimidinyl, morpholinyl, thiomorpholinyl, dihydrobenzofuranyl, tetrahydrofuranyl, tetrahydropyranyl, di-

hydro-oxazolyl, dithiolyl, oxathiolyl, dioxazalyl, oxathiazolyl, pyranyl, oxazinyl, oxathiazinyl, and oxadiazinyl. Included

within the definition of "heterocycloalky!" are fused ring systems, including, for example, ring systems in which an aromatic

ring is fused to a heterocycloalkyl ring. Examples of such fused ring systems include, for example, phthalamide, phthalic

anhydride, indoline, isocindoline, tetrahydroisoquinoline, chroman, isochroman, chromene, and isochromene. Heterocy-

cloalkyl groups can be substituted or unsubstituted.

[0059] As used herein, the term "pyridazin-3-one moiety” refers to a 6 to 10 membered heterocycloalkyl ring system

containing a pyridazin-3-one group and optionally a second fused ring. The second fused ring, if present, is optionally

a substituted or unsubstituted pheny! ring, a substituted or unsubstituted C3-Cg4 cycloalkyi ring, a substituted or unsub-
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a fused phenyl ring; 03-Cs cycloalkyl ring; a 5 to 6 nmenbered fused
heteroaryl ring systemcontaining one, two, or three heteroatons sel ected
fromN, O, and 5; or 5 to 6 nmenbered fused heterocycl oal kyl ring system
cont ai ning one, two, or three heteroatons selected fromN, 0, 5 SO and
S2; R6is H nethyl, or ethyl; R2is H nethyl, or ethyl; R9, at each
occurrence, is independently, F. d, nethyl, ethyl, nethoxy, or ethoxy; R 9
is F, A, methyl, ethyl, nmethoxy, or ethoxy; and nis 0, 1, 01 2. [0035] In
a prefer stelded émﬁmdmmmwsed betpevargiriassedtem cptpin@mene. OFP: PG hathestopomiptrd fresN.% - For nul a
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or CyC| Oa\/@dg W use tFne l" atﬁ%' T group ¥hat s§ub itu \Nh B3erl grrlup E%Bésdf" R5" orR
14t 3 is Ialﬂmtowlmcluogrbutaie Iﬁ@{ ||m|tecRé|; bénSyl Homdzek yl{enetrﬂrbe!&t\ﬂalyll diphdrdiPetttyStrigtenyimet hy|
or et hyl metbdiprgnylelhyl, natthyrleinyl.@re. Aptalhy broupd ca@@4ubstitged bt unsatstitiigdl | or et hyl ;
al t er nat Lor(z‘iél es yAs ufRg hezpingiherEm "at:hjg@ld Heders g ardye foﬁé”;'t%a?"b?ﬁﬁnmﬁt%a”t‘ @)CﬁWPﬁY‘@ﬁ”f’at hey are
ing agi -ami

attached ow&gﬁég&@ Tﬁ%ﬁno@f@ﬁg@emt Lo?u3 grcrluc cgjrgl ?To’ns ngmogy;!r?ﬁﬁgrﬁf {/nr ri ng,

occurring and non-naturally occurring moieties. The naturally occurring amino acids include the standard 20 a-amino

acids found in proteins, such as glycine, serine, tyrosine, proline, histidine, glutamine, etc. Naturally-occurring amino

acids can also include non-o-amino acids (such as -alanine, y-aminobutyric acid, homocysteine, etc.), rare amino acids

(such as 4-hydroxyproline, 5-hydroxylysine, 3-methythistidine, etc.) and non-protein amino acids (such as citrulline,

ornithine, canavanine, etc.). Non-naturally occurring amino acids are well-known in the art, and include analogs of natural

amino acids. See Lehninger, A. L. Biochemistry, 274 ed.; Worth Publishers: New York, 1975; 71-77, the disclosure of

which is incorporated herein by reference. Non-naturally occurring amino acids also include o-amino acids wherein the

side chains are replaced with synthetic derivatives. In certain embodiments, substituent groups for the compounds of

the present invention include the residue of an amino acid after removal of the hydroxyl moiety of the carboxyl group

thereof; i.e., groups of formula -C(=0)CH(side chain)-NH,. Representative side chains of naturally occurring and non-
naturally occurring o-amino acids include are shown below in Table A.

Table A

H HS-CH,-
CHj- HO,C-CH(NH,)-CH,-5-S-CH,-
HO-CH,- CH3-CH,-
CgHs5-CH,- CH3-8S-CH,-CH,-
HO-CgH4-CH,- CHj3-CH,-8-CH,-CH,-

HO-CH,-CH,-

CgHg-

CeHi1-
HO CHZ_ CGH11-CH2‘
HO

CH,-CH(OH)-
HO,C-CH,-NHC(=0)-CH,-
HO,C-CH,-

_N
H@—CHZ-

HO,C-CH,-CH,-
NH,C(=0)-CH,-
NH,C(=0)-CH,-CHy-
(CHa),-CH-

I=

(CHg),-CH-CHy-
CH3-CH,-CH,-

OO HyN-CH,-CHy-CH,y-
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alternatively, R4A and RIOA, together with the carbon atons to which they
are attached, may forma fused phenyl, thienyl, pyrrolyl, oxazolyl,
pyridinyi, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl ring; R6 is
H, nmethyl, or ethyl; 1422 is H nethyl, or ethyl; RO, at each occurrence,

i s independently, F, d, nethyl, ethyl, nmethoxy, or ethoxy; R119 is F, C,
nmet hyl , ethyl, nethoxy, or ethoxy; and nis O, 1, or 2. [0036] In a
preferred enbodi nent, the present invention provides conpounds wherein R2
i's [0037] In another enbodi ment, ((heulr esent invention provides

phar maceutical conpositions conpri si ngwAceQapowadcaesording to the present

i nvention and one or nore phafmaceuti cahlkyopecepraldg exci pients. [0038] In
a further enbodi nent the ent i nventH;oR,-@r@yr des a conpound for use in a

met hod for treating a di sel ect e@:£HeCHe group consi sting of

nar col epsy or sl eep/ wake fders, fe&diChgcthénadt-or di sorders, eating

di sorders, obesity, cognltlon di sorders, arousal disorders, nenory

di sorders, nood disorders, nood attention alteration, attention deficit
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degree purlty roma reaction mxture, and preferably capable of
formul ation into an efficacious therapeutic agent. The present invention is
directed only to stable conpounds. [0046] As used herein, "substituted"
refers to any one or nore hydrogen atonms on the indicated atomis repl aced
with a selected group referred to hergin as a "substituent," provided that
the substituted atom s valency is not exceeded, and that the substitution
results in a stable conmpound. Exanples of preferred substitutents are -OH,
al kyl , cycl oal kyl, ai koxy, hal ogen, hal oal kyl, aryl, heteroaryl, and
het erocyclyl. [0047] As used herein, the term"alkyl" refers to a
straight-chain, or branched al kyl group having 1 to 8 carbon atons, such as



[ 0051] As used herein, the term"Cl-C4 al koxy" refers to an "al kyl" group
as defined herein bonded to and oxygen atom Al koxy groups can be
substituted or unsubstituted. [0052] As used herein, the term"halo" refers
toan F, d, Br, and |I. Preferred hal o substituents are F and C. [0053] As
used herein, the term"arylalkyl" or "aralkyl" refers to an al kyl group
that is substituted with an aryl group. A designation "C2-Cl3 aryl al kyl"
refers to an arylal kyl radical containing from7 to 15 carbon atons.
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herei n, fHéeterns ' heterocycle heterocyclic or "heterocyclyl" refer to
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atons in which one or nore ring carbon atons are replaced by at | east one
hetero atom such as 0, N, or S. Certain enbodinents include 5 or 6 nenbered
rings. Exanples of heteroaryl groups P#emade pyrrolyl, furanyl, thienyl,
pyrazol yl, imdazolyl, thiazolyl, |soth|azohyl i soxazol yl, oxazol yl,
oxathiolyl OXaogagonI trlazonI oxatrd-A-IyI furazanyl, tetrazolyl,

pyridyl, .r' I pyI W di n azinyl, Vtr|a2|nyl |coI|nyI
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benzoi m dazol yl, benzot hi azol yl, benzothlophenyla thlanadhfhenyl

benzoxazol yl benzooxadlazolyl ben2|soxazolyl ci nnol i nyl, phthalazinyl,

napht hyri di nyl , &nd qU|noxaI|nyI Het er oar y#° groups can be substituted or

unsubstituted" 0068] As used herein, thést®ym "heterocycloalkyl" refers to

a cycl oal kyl B M one or nore i ' ban ons are replaced by

at | east one h%tf’enﬁo rﬁé&\ﬂm as 0,7 R SR @Qerta enbodi nent s
gs, and ot her enbodi nclude 5 or 6
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pyrrolidinyl, pyfrolinyl, imdazolidinyl, imidazolinyl, oxazolidinyl,

pi razolidinyl ° .tnazollnyl pyrazal i nyl, piperidyl, piperazinyl,

hexahydr opyr g+ | mp hoI|nyI t hi onor phol i nyl, di hydrobenzof uranyl ,
éﬂyg!

t et rahydr of ur apy .@pyranyl di hydr o- oxazol yl, dithiolyl,
oxat hi ol yl , di oxazol t hi azolyl, pyranyl, oxazinyl, oxathiazinyl, and
oxadi azinyl. Included within the definition of "het erocycl oal kyl " are fused
ring systems, including, for exanple, ring systens in which an aronmatic
ring is fused to a heterocycl oal kyl ring. Exanples of such fused ring
systens include, for exanple, phthalamde, phthalic anhydride, indoline,

i soi ndol i ne, tetrahydroi soqui noline, chroman, isochronman, chronene, and

i sochronene. Heterocycl oal kyl groups @an be substituted or unsubstituted.

[ 0059] As used herein, the term"pyridazin-3-one noiety" refers to a 6 to
10 nenbered heterocycl oal kyl ring system containing a pyridazin-3-one group
and optionally a second fused ring. The second fused ring, if present, is
optionally a substituted or unsubsfituted phenyl ring, a substituted or
unsubstituted C3-C8 cycloal kyl ring, a substituted or unsub- stituted 5 to



CH3- S- CH2- C H2- CH3- CH2- 3- CH2- CH2- HO- CH2- CH2- C5H9- C6H11- C61-111- CH2-
HO2C- CH2- CH2- NH2C(=0) - CH2- NH2C(=0) - CH2- CH2- (CH3) 2-CH (CH3) 2- CH- CH2-
CH3- CH2- CH2- H2N- CH2- CH2- CH2- (conti nued) H2N- C(=NH) - NH- CF12- CH2- CH2-
H2N- C( =0) - NH- CH2- CF12- CH2- CH3- CH2- C1- 1( CH3) - CH3- CF12- CH2- CH2-

H2N- CH2- C1- 12- CH2- CH2- [ 0062] As used herein, the term"subject” refers to
a warm bl ooded ani mal such as a nmammal, preferably a human, or a human
child, which is afflicted with, or has the potential to be afflicted wth,
one or nwrel dicseasiese avichxpomicict bers ndesdnd dederdesnairan, orp 0GiIGB]e thas ofugied

her ei n, ;b}’d"ﬁ'fﬁéfrﬁﬁ%%rﬂb%'ﬁrq’ d'é#"? é&‘:’ﬁ“&?é‘ aa?ﬁ"cﬁ]‘ﬁt‘z"s’ ay ifeedf <§l2tpfo;g§a% Pfa"i’ﬁﬁftﬁm“t?jf’ a
Conpoundkné?n);fr‘\ﬁé ere F&iper g azmone Oelztt Ek’?andg{?5 FN edﬁ?éﬁg}t%lﬁ Igbrﬁngq’%grf Eﬁg

synpt omssyqfes@eq fffnl, B Lot Q8 1Ehoe oG b ol S O GRS, NG {iSlElmo DULD, ol e

limted bisri-HOSHopaldhas: rcomlre Caﬂgwdsﬂcﬁlréﬁs(fbl'n%gdn&ﬁhH dbmpzﬁa{osrems@@d.@toed wi th
t he abermanmsaQM@wmmvmﬂf@mhmmmﬁﬂeptmm5ddﬁﬁnm&bad%hememnnmwhemewnmwhe

t r eat mentromtic gytdeRnerptol @Fﬁratbibmﬁm Beisg Mnthi Ft PRG Se'?wmwwen@f%%rbase [t g t he

activit yml() ] gggjﬂfo ’btffﬁ’fe ha“ dl\EnHé(dr?ngéél Q?Oé )\}%r ma’we cpelth f\lﬁbor present

i nvent i ofjyr FEORHR ”yﬁpﬁgwmm rﬁi"ﬁ%*: gm%isﬁém’éé‘ﬁ ovheé;%:ic‘; ,n);abl e"
refers t QubASRaGPHTRALN

Soiing MBS ludHg She a&@ﬁfﬁ@%ﬁylu HBSaryl @/ or dosagé forns
which are, within the scope of sound nedical judgnment, suitable for contact

with the tissues of human beings and animals w thout excessive toxicity,
irritation, allergic response, or ot&{gtn,osoblem conplications comrensurate
with a reasonable benefit/risk ratio. Pharmaceutically acceptable
conpounds, materials, conpositi ofisy and/ or dosage forns should be on the
General |y Recogni zed as Safe ( hSt. [0063] As used herein, the term
"unit dose" refers to a single dose which ig cgpable of being adm nistered
to a patient, an OM‘]I ch can be readidy handl e nd packaged, remaining as a

physi cal |y and abl Weither the active
conpound itself, or @ a h Fn‘ag;eﬁﬁltgapl Y ace&pta gOnNposk'ti on, as
described herei nafter. 6] Alddeotiren terns used in the description of

t he present invention have thei r—reani-ngs as is wel | known in the art.
[0067] In another aspect, the pr eseng invenfion is directed to
pharmaceutically acceptabl e sal t sg0fy.t he caﬁp ds descri bed above. As used
herein, "pharmaceutically acceptablie palts" 4 w8 s of conpounds of
the present invention derived freti T eRbonbl nat i uairconmpounds with
non-toxic acid or base addition salt®. [0068] Acid additfon salts include

i norgani ¢ aci ds such as hydr ochlHare, es rRhy@mednom c,k hydrol odi ¢, sul furic,
nitric and phosphoric acid, as well as organic acids such as acetic,

citric, propionic, tartaric, glutamc, salicylic, oxalic, nethanesultonic,
par a-t Ol BERESUA Jy%inrﬁne SBEd cﬁ'lh@mve@fﬂ:dng%ﬁg&ls%th@&b@usnn@@ﬂd&@éu@kﬁ@s&o&@fn@an| c and
or gani ¢ aehids.A shid 06 ethBaseatiae digéne@nrsatk F Ss dufieletid e pdiftoseataesd cxoectodplingm

i nor gani cadirasekisyaebn) aig agmdeing derie@n of etleRialriclumi®dr aiyidatioppeo! eraqﬂtrérﬁ \msrteal

hydr oxi d@%R"a EdruBaatresy bt hleplSr or dif AL TPRE 98T et 8 6 a

derived L HARTC. G E AL PSS TN A TN TS S nes

al i phati g,N @djglag@é)ne Y AEOX W 8Siperi@nd bases useful in
preparing the salts o th| s invention thus include amoni um hydroxi de,

pot assi ugrassi¢esbonat e, sodi um bi car bonat e, cal ci um hydr oxi de, net hyl am ne,

di et hyl am ne, et hyl enedi am ne, cycl ohexyl am ne, ethanol am ne and the |ike.
[0081] "Other features of the invention will become apparent in the course of the following descriptions of exemplary

embodiments as shown below. These examples are given for illustration of the invention and are not intended to be
limiting thereof.

Example 1
6-(1-Cyclobutyl-spiro[benzofuran-2(3H),4’-piperidine}-5-yi)-4,5-dihydro-2H-pyridazin-3-one

[0082]
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[0070] In addition to pharmaceutically-acceptable salts, other salts are
included in the invention. They may serve as internediates in the
purification of the conpounds, in the preparation of other salts, or in the
identification and characterization of the conpounds or internediates.
[0071] The pharmaceutically acceptable salts of conmpounds of the present

i nvention can al so exist as various solvates, such as with water, nethanol,
et hanol , di met hyl formam de, ethyl acetate and the like. M xtures of such
solvates can al so be prepared., The source of such solvate can be fromthe
sol vent of crystallization, infherent in the solvent of preparation or
crystallization, or adventI't0us to such solvent. Such solvates are within
t he scope of the present inve
enconpasses the pharmaceutically § drugs of the conpounds

di scl osed herein. As used herein, ntended to include any
conpounds which are converted by netabolrc processes within the body of a
subject to an active a a wthin the scope of the
present PHvE ﬁ@?%HM1§“H§%“pW8ﬂﬂﬁﬁm“§P6$ﬁﬁdﬁﬁmT% enhance nunerous desirabl e
qual i tiepegf pharmaceuticals (e.g., solubility, bioavailability,

manuf acturing, etc.) the conpounds of the present invention may be
delivered in prodrug form Conventional procedures for the selection and
preparation of suitable prodr 3 ati ves are described, for exanple, in
Prodrugs, Sloane, K B., Ed. i&r . - New York, 1992, incorporated
by reference herein in its enti 6073] Nt is recogni zed that conpounds
of the present invention may exist in varifous stereoisoneric forns. As
such, the conpounds of the present invention include both diastereoners and

The present invention al so

enantroners The conpounds are nor nal I re ared as racenates and
convent ol IenERs %ﬂ@@g T .:;';:rr RSP TBRTE Y T blated o
Synt hesi %Qrﬁ ){heﬁ:&rgﬁ(z !thb Li‘r !eg et%n ierdb 3#9 co oréa@r@ @S and

i ndi Vi dugHeq REBHS, RIRE &% C&Bdrtrmd)ﬁdﬂd&51 nrin@roeda@r shiobdmdamh bofs-dida@inp e sent
i nventi om%),[ 0074] It is well known in the art how to prepare and isol ate

such optM%a&F%%ﬁcthe forns Specific stereoi somers can be prepared by
Z}[_]relr gﬁzgegplt f IS?nth% so é’ roac o bu pctalcré)%% este ?é)rr beerguOr?rne ]Ig’)lrg‘eir]r r{e rer?r ISEZ‘L ![ Iyng
mat eri al goddy products can be resolved and recovered by techni ques known in
the art, such as resolution of. racemc forns, normal, reverse-phase, and
chiral chromatography, recrystallzation, enzymatic resolution, or
fractional recrystallizati of addition salts formed by reagents used for
that purpose. Useful nethgds rjecovering specific

st ereoi sonmers described i BHEIG el , E " FH. Stereochenlstry of
Organi ¢ Conpounds; W ey: NEM/Ybrk 1994 and Jacﬁues , et al.

Enanfioners, Racemates, and Resolutrons Wl ey: NEM/YOrk 1981 each
|ncorporated blmreferenceﬁperern m |%aengrreg es. ML Eﬂfurther
r ecognr z gﬁr Eer@%ﬁ!ortge mlr.SwaEz)sd@c% 'TEEG@_]TFS etr! chI %jgﬁiﬂ ?)dpo:@/n@%m%n %291{ 2??#? la | may
contain Ms‘j d@(?g“l &l OHIB min FAL qu%l%m heaque Q. ffela e&)s @)hrE'cted

subst i t URRS Sith dbnfidecnsrRALRDS e E@armaui,eawals washBy vbt& brGibl B (N otk d, hd

protectrmgmgeeupepsmmhma$MBenz¥b@Mycambmnw¢mpMMthmwm%ycaWbﬂnyhhgweups

Pr ot ect i n@migh Grjieroater-SKhorapripietcidssy ggenchiehiredtan e trisiar! @f oup®) tRat can
be sel ectf &M HPpended to and renoved from functionalities, such as

hydr OXyl St%?%l%es@% (§p§c§ &%Mrjan Qﬁr&?k‘B%endJJ@ﬁ)er 591%9:%92% p?rﬁ:i%rng ﬁ'§ent . na Chem cal
conpound to render such functionality inert to chem cal reaction conditions
t o whi chretdae conpound is exposed. Any of a variety of protecting groups my
be enployed with the present invention. Preferred groups for protecting

| actanms i nclude silyl groups such as t-butyldinethylsilyl ("TBDMVS"),

di et hoxybenzhydryl ("DM B"), acyl, benzyl ("Bn"), and net hoxybenzyl
groups. Preferred groups for protecting hydroxy groups include TBS, acyl,
benzyl, benzyl oxycarbonyl ("CBZ"), t-butyloxycarbonyl ("Boo"), and

met hoxynet hyl . Many ot her standard protecting groups enpl oyed by one
skilled in the art can be found in Geene, T.W and Wits, P.G M,
"Protective Goups in Oganic Synthesis" 2d. Ed., Wley & Sons, 1991.

Synt hesis [0076] The conpounds of the present invention may be prepared in
a nunber of methods well known to thoge skilled in the art, including, but
not limted to those described bel ow, or through nodifications of these

nmet hods by appl ying standard techni qgues known to those skilled in the art
of organic synthesis. Al processes disclosed in association with the
present invention are contenplated to be practiced on any scale, including
mIIrgran1 gram rnnfrgram Iqlogram rnnlrkrlogram(w connercrm

P N N —y —



[ 0080] Spiro-pyrrolidine, -azepine and -3-piperidine exanples of the

i nvention may be synthesized using nethods outlined in for the

spi ro-4-pi peridine exanples starting with N Boc-3-pyrrolidinone,

N- Boc- hexahydr o- 1H azepi n- 4- one or N Boc- 3-pi peridone, respectively, in

pl ace of N- Boc-4-piperidone. Exanples [0081] O her features of the
invention wll becone apparent in the course of the foll ow ng descriptions
of exenpl ary enbodi nents as shown bel ow. These exanpl es are given for
illustration of the invention ?pd are not intended to be limting thereof.
Exanmple 1

6- (1- Cycl obut yl - splro[benzop ﬁhN2(3FD 4' - pi peridine]-5-yl)-4,5-di hydro-2H
pyri dazi n- 3-one [ 0082] Stepll:Synt hesis of 1

"-Trifluoroacetyl -spiro[ benzof uran 41 |Her|d|ne] [0083] [0084] A
sol ution of spiro[benzofuran-2(3H) dinel (8 g, 40 mol) in

nmet hyl ene chl ori de (70 nL) mas treated mnth pyrldlne (8 m., 100 mmol) and

trlfluoroacetlc ggf 5 L 0 "H1 nyqs stlrred
at 10 lsopro ‘\;vas% ate atgi1§5é%d1 opropano! wgs ev:‘gﬁﬁ dén%(g § ngdg%&
met hyl en@ew&; aque E!s LA Qru%%d%e hﬁéﬁ@ghlomsTh du&) cted
f | | ter edtwncaﬂﬂ m&ﬂyl%ﬁiﬁlﬁrrdainede fomuifdh &(jl;ldi@ﬁvas washed with brine, dried (Na,SO,), filtered, and concen-

-trif | won eaoeteyskspiqiienrzoiredGrds -tiveadne R yB #p-did/dropii-pedaricf-ere (0.4 199%86D12 91% , MS
rri z = 2885("W - T crge eperd! WWﬁ?dH‘é@F gexigfaqion WithquEfrifes P et yl 5- (4- oxo-butyric
ﬁ’lCIX'([jU(I’atehgt IF ynt%rs)s o%ﬂ! y8t¥but\tl) ng'nro %enzo%rfn %(8#?)’ ffperxdlpeipg)rltl 5q}|lhn O- 2H[p99a§t§%yorl1e s ng?giﬂ A
chlorldew&@}ZS nL 1.8 mol) in nmethylene chloride (2 nL) was cooled to O
C. Tin tetrachloride (1M solution in nethylene chloride) (2.32 nL, 2.32
nmol ) was added at 10 '0, stirged for 30 min then quenched w th aqueous 2N
NCl at 0 C. The aqueous laygr Was extracted twice with nmethylene chloride
and the conbi ned organic | aye HMs washed with brine, dried (Na2504),
filtered, and concentrated. The prody as purified by 1SCO silica ge
chronatography (40 g colum) using Do Bt 0AG hexane to furnish
1' -trifluoroacetyl-5-(4-oxo-butyricaciPd-et hyl
ester) spi ro[ benzof uran- 2(3FD 4' -piperidine] (0.61 g, 83%, Ms mx = 414 (M

+ H) . SteRoia W BERbSau@fom step 3 (0.4 o, 1.4 mmol) in a mixture of DMF (2 mL) and MeOH (10 mL) was
6- (Spir OEE)&QJZ(QS et aycéfg ner(%rr;;)iplp €k hggél)%&un&y%gb))mrﬁdrée @bdyy 61§ Bncd bhdﬁye'ﬂd #@azi n-3-on
e [ 0087] (022388 hméy wdteXtiddd @q@itially B@ sple@d 6T fdr 150NTHS te@Bon2{ilirebibs @pcedrattd mo| ) and

hydra2|nemWWmehydwememnQWQW%ntwwwmMﬁwmwywmmm$®mgwwbahwhe @mﬁﬂeamaeﬁheated

at 110 1@/ef\@|sex1r§;tep.twncp ‘5'6 Pr'% tha O‘?da'lg%‘&s (é ‘ and
partiti offgH Eﬂé.ﬁ %ano %3“%8%5 o pﬂ%’%’ﬁ. X mﬁéjnf%” 4 i “d
et hy| engag il r e rme L0y ere@gy @yse&veamet a@eg B bbbl FERBY | ene

chl ori descail bitahbena@@aiibi) Btle, Qg ARLILS), MRS, A S eﬂmmmtﬁbmmmme%cdﬂﬂeaféhbzso4)
filter edgmxtaléld’ mepeniorndatethanot Qhep Br@\hp)@@ to give example 1 (6-(1-cyclobutyl-spiro[benzofuran-2(3H),
6- ('spi 1 of Petite urid (e pzrfdaz eea PHRELe et puy) 50 awﬁw PovometsyipidRazi n- 3- on

reut resthisii Rl a% nzfﬁ:gn;ﬂzf SO L e TR Tor e

6- (1 - Cycl obutyl-spiro| benzofuran , 4" - pi peridine] -5- y|) 4, 5-di hydr o- 2H
pyrlda2|awameme [0089] [0090] A solution of the product fron1step 3 (0.4
g, 1.4 mol) in a mxture of DM (2 nL) and MeOH (10 nlL) was stirred under
argon. Gf8'bbut anone (0.42 nlL, 6.4 nmol), sodi um cyanoborohydride (0.35 g,
5.6 mpl) and acetic acid (0.2 nL, 3.17 mmol) were added sequentially and
stirred at 60 'C for 15 h. TheHreaction m xture was concentrated at reduced
pressure and partitioned bepween aqueous 1M sodi um carbonate sol uti on and
met hyl ene chloride. The aquedus |fayer was extracted twice with nethyl ene
chloride and the conbi ned orgas Was—~ywashed with brine, dried (Na2SO4),
filtered, and concentrated to pro rude<§>oduct The crude product
was purified by 1SCO (40 g col um) chr ography using 5 to 10% net hanol
in nmethylene chloride to 10% net hanol containing 4 nL amoni um hydr oxi de in
met hyl enBoxehl o togheeundMaerrepaeiiar tiethepeirdescppddel Betnpinasindivergopayedttabayipethy | ene
chl ori de and washed with saturated aqueous sodi um bi carbonate sol ution,
brine, dried (Na2504), filtered, and concentrated. The product was
crystallized froma m xture of methylene chloride, ethanol, ether, and
hexane to give exanple 1 (6-(1-cyclobytyl-spiro[benzofuran-2(3H),

4' - pi peridine]-5-yl)-4,5-di hydro-2H pyri dazin-3-one) (94 ng, 20% 96%
purity), inp 207-209 'C (nethyl ene chloride, ethanol, ether, and hexane),
M5 mMz =340 (M+ H); 1H NWR (400 MHz, CDCI3): 8 1.57-2.15 (m 12H)
2.37-2.56 (m 2H), 2.60 (t, J = 11116 Hz, 2H), 2.76-2.87 (m 1H), 2.96 (t,
J = 16.32 Hz, 2H), 3.01 (S, 2H), 6.78 (d, J = 8.33 Hz, 1H), 7.46 (d, J =

~ N~ 1
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[0091] [0092] This conpound was prepared using the method described for
Exanpl e 1 using cycl opropane di carboxylic acid anhydride to give

1' -cycl obutyl-5-(3, 4-di aza- bi cycl o[ 4. 1. 0] hept en- 2- one-5-y1) -spi rc[ benzof ura
n-2(3H), 4l -piperidine]: nmp 189-191 "C, MS mz = 352 (M+ H); 1H NWR (400
MHz, CDCl3): 50.97 (dl, JI = 10.14 Hz, J2= 5.31 Hz, 1H), 1.54-2.13 (m

12H), 2.17-2.24 (m 1H), 2.40-2.58 (in, 4H), 2.77-2.89 (n, 1H), 3.03 (s,
21-1), 6.81(d, J = 8.42 Hz, 111), 7.57 (d, J = 8.50 Hz, 1H), 7.63 (s, 1H
8.23 (S, aﬂhl,v(l}ide td:_@i&aHf{ﬁ}cﬁbu@l-ﬁs,(-aiaz@&l:l@bmhydtenpioﬁegs -yl)-spiro[benzofuran-2(3H),4'-piperidine]: mp
benzof ur as-12("SIS,m =3p (Pe Hi: tH NWR|(406Myz]1 GDOR): §Ed7 kly V-=410. 54 i Ay BB 10%22H) p3fratelazi n- 3- 0
ne [ 0093]™ 1%9@57-424 S\ HORi58 (Mp#H). 2.77-2.89 (m, 1H), 3.03 (s, 2H), 6.81(d, J = B.42 Hz, 1H), 7.57 (d, J =
1uTri f 1 uGrd#cktyf2 6. %d?@ﬁhﬁ%yl) spi ro[ benzof uran-2(3H), 4- pi peri di ne] [0094]
[ 0095] AEQh%ggre of

1'-trifluoroacetyl -spiro[ benzofuran-2(3H)-4"'-piperidine] (3.1 g, 11 nmol)
and pr opafieytobaitspibat@iufad-2(8r).4-piAidinardl))s-nemy-ne tilyyrb-eneric-sme de (25 mL) was
cooled at 10 C. Tin tetrachloride (1M solution in methylene chloride)
(14.14 nf®¥4 11 mol) was added at 10 "C and stirred at 10 C for 30 nm
then quenched wi th aqueous 2N HCl at 0 'C. The aqueous |ayer was extracted
twice with nethylene chloride iand the conbined organics was washed with
brine, dried (Na2s™4), filtarewd, and concentrated to provide a crude
product. The crude product wags purified by I SCO (120 g) chronat ography

1l -trifluoroacetyl-5-(propanoydy,- Spi#-ofh \

g, 59%, MS niz =342 (M- H. Step 2: Synthe5|s of
1-Trif|uoroacety1-5-(3-nethyl 4- oxo-butyric acid ethyl

est er) spten|: Behziolr-FifuoREBM); (prepangy)seirbarane-2GiD0PBPridndl0097] A sol uti on of
1-triflugroacetyl-5-(propanoyl)-spiro[benzofuran-2(3H), 4-piperidine] (2.2
g, 6.45 Wﬁﬁ?) in tetrahydrofuran (22 nL.) was cooled at 0 C. Lithium

di i sopropyl am de, (2M solution in THF (3.56 m, 7.09 nmol) was added
dropwi se and warnmed to rt for (B0 min. The raction was cooled to 0 "C and
et hyl bronpacetate (0.79 nL, 1 as—added dropmﬁse and warnmed to rt
for 30 mmthen quenched with.a S ACIe"agid at 0 "C. The aqueous | ayer
was extracted twice with net% vl ené cHloride and the conbi ned organi cs was
washed with brine, dried (Na2SO4), filtered, and concentrated to give a
crude 1' fobgsi fA Mmrmmhuysrlaao&yué&o[mioméh-z(élﬂ@meﬁm@ ¥ F b,61 @kd) Bha@lokydyi chioride (1

est er) - spi.nophemzehuknam(ds kp mLid/as qilqper o di. Tretpra¢rBrid 4iMgdlytiotiBnatiyier caorid 8

( M 55) g¢- édanBM 1 Ql)h\@quged@!fm @_a(\ |rqd@ 19@12’@(? op éﬁ\_q nQ‘H) with aqueous 2N HCl at 0

4i - pl per ICdT Wzg);oncteﬁr:ﬁyfjt?gégiiwwﬁ uca’_‘1 gg’c? ro uct was purlfgﬂ)%] g?% [ 0099]
A m xtur g b ph}uu U ADRAGR Nels modhed T be oy (;% UL ol

est er) spkdaRd e@z@opmngQQQhﬁmﬂ4 -plperldlnef

hydr azi ne nonohydrate (3 nmL, 60 mMmol) in |sopropanol (25 nL) mas heated at
110 C f oFted&Shthess Sfdpritypreata-S-Rarsthed-apdriat &d stht eseechidietopred sl epeidice]
partitioged bet ween sat urated aqueous sodi um bi carbonate sol uti on and

met hyl en %¢hi oride. The aqueous | ayer was extracted twice with nethyl ene
chl oride and the conbi ned organi cs was washed with brine, dried (Na2604),
filtered, and concentrated to proguce a crude 6- (splro[benzofuran 2(3H),
4|p|per|d|ne] 5-y1) - 5- nethx}-4 S5-i hydr o- 2H pyri dazi n-3-one (1.4 g, 60%,
M5 rniz 300 (M + H). The Cyudy ne s used for the next reaction

wi thout further purificatceno Scep 4 §r§%5ﬁ

6- (1- Cycl obut yl - spi r o[ benzof uran- 2( 3H),

4Lpi peridi ne]-5-y1)-5-net hyl- 4, 5-di hydr o- 2H pyd#azi n3-one [0101] A
solution of the product fromstep 3 (6-(spiro[benzofuran- 2(3FD

L

4' plperldln if 1 t% ne%g 1- %k?ydlh¥dr0§§£h ;%g;%Q%%B gqﬁ% qhﬁg
| ) I ra rofura 2 SnCOO . n(; o amyi O Ution Iner I g@; r ar gon
Cycl obut QJJV 5 3 L et sodb il cyang c'ﬁaqm{@rar il Ot 59 Ml )

and acet }nssonaeaaddee opﬁ,ﬁemwm Gor SR then MRFcRea AHHAQRH0LS RGNS Ridlaaol- yhea.wéoustl rred
at 60 ' Qafeoras d:Badket twiEh@th lfnetaﬂbhd c@lﬂndériarmthu Eo@nbivvE SrgDOHEB Nishatvarchriat driscatiys®pl
pressure and partitioned between aqueous 1M sodi um carbonate sol uti on and
nmet hyl ene chl ori de. The aqueous | ayer was extracted tw ce with nethyl ene
chloride and the conbined organi cs was washed with brine, dried (Na2SO4),
filtered, and concentrated to providega crude product. The crude product
was purified by 1SCO (120 g colum) chromatography using 5 to 10% net hanol
in methylene chloride to obtain a pure product. The pure product was
crystallized froma m xture of methylene chloride, ethanol, ether, and
hexane to produce 6-(1-cycl obutyl-spiro[ benzofuran-2(3H),

plperldlne] 5-y1)-5- nethyl 4, 5-di hydr o- 2H pyri dazi n-3-one (512 ng, 31%

~ P —



6- (Cycl obutyl - spi ro[ benzof uran-2(3H), 4' - pi peri di ne] -5-y1)-5-net hyl -2H pyrid
azi n-3-one [0102] [0103] A m xture of

6- (1- cycl obut yl - spi r o[ benzof uran- 2( 3H),

4' - pi peridinel-5-yl1)-5-nmnethyl-4,5-di hydro-21-1-pyridazin-3- one (202 ny,
0.57 mml ) and cesium carbonate (372 ng, 1.14 mmol) in dinmethyl sulfoxide
(8.5 m.) was heated at 130 C 4 h. The m xture was cooled to RI and
partitioned between water and nethyl ene chloride. Sodium chloride was added
to the ninétet) b c@btirdel @ giaGUROU Srifh@dsety- 3N BietBX4-dxatyedhcit MiyGaerMpidpedratrty | ene

chl or i de2@Aeriedithi(Iie d). ¥$ gani2g ¢-38As washed vvi t h bri ne, dried (Na2504),
filtered, and concentrated to provide a ct. The crude product
was puri plepy Sweﬁ’sgﬁés?r@?fnﬁ}“'&ﬁ%ﬁﬁﬂpﬁrﬂ?ﬂﬁﬂw Tleg‘iy' Qd@‘%"tzﬁp)f['ff’@/” f&hanol in

met hyl enﬁ,ogﬂl oride to 10% net hanol contai ning 1% anmoni um hydroxi de in

nmet hyl ene chloride. The recovered product was dissolved in nethylene

chl oride and washed with sat uraﬁed aqueous sodi um bi carbonate sol ution,
brine, dried (Na2504), filte edﬁl and concentrated to produce a pure
product. The pure product way rystallized froma mxture of methylene

chl oride, nethanol, ether and XiE

4(6- (cycl obutyl - spi rol benzof ur af- 2( ¢ - piperidine]-5-yl)-5-nethyl-2H py
ri dazi n-3-one) (42 ng, 21% 96%7'i53ur A3-245C, M nrz = 352 (MHH) ;
1H NWVR (400 MHz, CDCI3) 8155 97(m 18H) 3.05 (s, 2H), 6.80-6.86 (m

2.H) 7 1%0 793{ 1A9m|>£ture of 1’ m roacetyl -5 93 mgtls'\yl 4-0%0 utync acxd ethyl egter’) spwo}benzlafuran@%&lw plperl§lne]

[ 6- ( 4 5 I7 8 mmaol) and hydraaae maonohydrate (3 mL, §0 mmol) in isopropangl {25 mL) was heated at 110 °C for 15 h.

b 61 Qraeb b0 VO praes QDR oot 5 b bk G, B AorP B RRY EAN - 2, 4' -
i peri di nefonfrldhBjene cBirieThd aquddysnlydl @B leBraddii twice with methylene chioride and the combined organics

V-Tri f | usrsoagedt Wt bry |dmee(f\@:48@¢)dit¢a¢ohn®¢9eﬁ'2@%p Bpuc, a4:rud ( hetolret-2(FrR 105]
[0106) APEHIGEHIOR™6TY-85-dwée-? %f??ﬁs\’*pﬁi“?‘é[‘bé id’w}‘zar?o bT*}SéfH‘iedia‘ﬁ'@]W% HCl (7
g. 30 By € "R set MHPSHTEE (60 M) was treated with pyridine (10 ni,
100 Mol ki@ dynfnbds old-{%)iél@&x@ltsb'%b@awa%ésﬁﬁ& fidbridheblyi)-5-Any By ar@dr phadn.  The

m xture was Sstirred at for h then quenched with 1IN HC and
extracted twice with rret hyI ene chI oride. The conbi ned organics was dried
(Na2SO4) [0199] | t ered, and concentrated to produce a crude product. The crude
product was purified by 1SCO (330 g col unm) chromat ography using 12 to 18%
ethyl acetate in hexane to obtain a pure 1'-trifl uoroacety1-3,4-di hydr os-
pi ro[ benzopyr an- 2, 4' - pi per|d| n'é] (7.48 g, 72%, M5 m z 300 (M+tH). Step 2:
Synt hesis of 1' Trifl uor oacey=6- (4-oxo-butyric

aci d)-spiro[ 3, 4-di hydr obenzopyr a 41- p| peri di ne] [0107] [0108] A

m xture of t-trifluoroacetyl-spri .@ r ohenzopyr an- 2, 4' - pi peri di nej
(0.66 g, 2.20 nmol) and succi n¥®: ank 9, 2.43mmol) in

1, 2-di chl oroet hane (8 nlL) was cool ed toot Al um niumchloride (0.90 g, 7
mmol) was added at 0 C and the m xture was heated at 80C for 16 h then
quenchedof't " algfiged tisprdit F@Istert (6-GrifdinzoTre-2¢ u’emssdmlel &P meteys*. %@{"Wﬂa%ﬂ ed tw ce
with met AYIERECER] 4§ 7d@’°’éﬁ?j”’tt‘i‘Fé’f%ﬁ%ﬁiL??éﬁ‘”e@Fgem‘gm 1 oY mmg) WHTBr i ne,

dr I ed ( Néegﬁ % ’and stwf %g r’]f(:)tr)0 h&m%db%grﬁ)&ﬁe @io cgntrgtg \”eg[?%ed%reg x% partitioned

rifl b@;e caQ%rQlTe tlynr a'ncf:methylene_chlondq The aqueous layer was extracted twice with
aC| d) S plnétﬁ;l[e&z, cﬂordé by dhe ala®iRtORYIcAR2s 2adhed th PRk, idekd Ne)so ), BeB:d, 299 sondWibattd 2z = 400
(M + H) andie 399de(plHuctHhe ci8tegpd@t waSywyitied eg iS@O G RO g column) chromatography using 5 to 10%
6- (4, 5- DMPIYATY By P'?fﬁ%&?bﬁmspwd@t dv% ascwameﬁf?a‘raw%;? gr‘%'eﬁ 2,4-Pip

hlofi ol, et 1 perdin et
eri di neI (Qér?gj T Z|f;‘on g&zﬁ&é ){) mp. SFZ?? %J?\%’% )(% égje’(ﬁa ol, e%l ﬁEt yI’I C
aci d) - SDheerfL QTR Bz DA)BM@JL (a3 A8gn, iz w22} )~ and
hydr azi ngn, m)rmblwdma& ﬁsg()az > dd7s HE %)mmiz I'n['hHI)SOﬂE apals 3f &21Hylsyesw@s = heat ed
at 110 Cs#xrz 1197.50.(d. Vsepr-apanods swas. sevapor at ed at reduced pressure and
azeotrophed three times with benzene to produce a crude
6- (4, 5- dPEIP - 2Hpyr i dazi n- 3- one- 6- y1) - spi r o 3, 4- di hydr obenzopyr an- 2, 4' - pi p
eri di ne] ¢ (DB BlroweMRubdYFy 7 oid8hel ) 5 nsthy 2 L Rfabil e pr oduct was used for
t he next reaction wthout 12urt her purification. Step 4
11- Cycl obuizy1- 6- (4, 5- di hydr o- 2H pyri dazi n- 3- one- 6-y1) - Spl ro[ 3, 4- di hydr obenz
oPyran-2, 4' 4Peri di ne]
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[0112] A solution of the product fromstep 3 (0.92 g, 310 mmol) in a

m xture of DMF (2 nL) and MeOH (6 nmlL) was stirred under argon

Cycl obut anone (0.9 nL, 10 mmol ), sodi um cyanoborohydride (0.8 g, 10 mmol)
and acetic acid (0.42 nL, 7.4 mmol) were added sequentially and stirred at
60"C for 20 h. The reaction m xture was concentrated at reduced pressure
and partitioned between aqueous 1M sodi um carbonate sol uti on and net hyl ene
chl oride. The aqueous | ayer was extracted twi ce with nmethyl ene chloride and
t he conbi ned organi cs was washed with brine, dried (Na2SO»4), filtered, and
concentrated to provide a crudg product. The crude product was purified by
| SCO (40 g col um) chromat ography using 4.5 to 10% et hanol in nethylene
chloride to 10% net hanol contfainfng 4 nL of anmoni um hydroxide in nethylene
chl oride obtain a pure produc ey ecoyered product was dissolved in

met hyl ene chl oride and washed W e@\gfgiun1sodiun1bicarbonate
solution, brine, dried (Na2SO4 " an oncentrated. The pure
pr oduct mas crystallized froma m xture of methylene chloride, ethanol,

et her, a o) p ,
ure oL6-(1 clob |- spx nzofura iperidinel- 5 thyi-4,5-di -2H-pyridazin-3-
I - cycl ob £ %X‘ L B A ls P a1 Bl Dlude Al 46l Obenzop
yran-2, 4 o4pd ﬁﬁl'nrlixdlem,@ co 1&90 Rand 20 awéliHeﬂNEeM)Natermﬂi raefhiend Aidoribe. $ddiu RdiyMaene
chlori deaddeatth@anre 26d theetyyeod gkr i@ xame) widvBthnretnylene Glodbe (TNG cbmbifjed oriancNWR (400
CDCI& edw@bﬂ_ne@@d@a@@@ :\%ﬁedf ncenQate(gga_pdechrE rodp Thecgdq_@dg;t%p 2H)

VHz , ,
2. 59 ( t. by | C%(BO :g%nato% y us i get;gp@ggﬁx len?ch gje 1%_1:‘ ol C n|n é/o 96 ( t
d T covel Ived i ch de an
Jr 7.82 ”:2;‘ d’aq Lg gcld egegartﬁiﬁe E 7N fﬁ&re con rod [ 0113]

The fol | QM pruce XA RPE BSiudRLs Bry iR BdneLmikid dagetiym cﬁ&ﬁh&dﬁandle&@r a&ﬂ@d}neher ei n.
Ref er enc gvekexaip l4@-(dgclobutyl-spirofbenzofuran-2(3H) 4"-piperidine]-5-yl)-5-methyl-2H-pyridazin-3-one) (42 mg, 21%,
6- (3, 4- dPEzmLDi +9p4. M, r@ e () BHEMR ((R&HE-GPEY): S5 E] B 21&“«5!|3ﬁ5§/Q§Ir2<Eibenzopyr a
n-2, 4' - pP AP & fra]’ 't 19121]”* [H118) 'Bdtple 6: nmp 284-287 C MB mix = 312 (M
+ FD; 1H-NVR. £400 MHz. DWMBO): 50.71 (dt, '"11 = 9.28 Hz, J2 = 4.71 Ft,
1H), 1. 63- 1. 0 (m 6H), 1.90-2.09 (m 1H), 2.56-2.64 (n1 1FD, 2.75-2.84(m
2H) , 2. 92-cRiobBA- mey(4, Adillyro-Bi-Giidia - 398e-§-yMspirdB-dinydro-bidzopyrd@ 4(ameriddbl) , 10. 69 (s, 1H).
Exanple 7
1*- Cycl oty 1- 6- ( 3, 4- di aza- bi cycl o[ 4. 1. 0] hept - 4- en- 2- one- 5-y0-spiro[ 3, 4-di h
ydr obenzopyran-2, 4' -pi peridine] [0116] [0117] Exanple 7: np 228-230 C, M
rnfz = 366 (M+ H; 1H NWR (40Q, Miz, CDCl3): 50.96 (dt, J1 = 9.75 Hz, J2 =
4.76 Hz, 1H), 1.57-2.15(m LaHy, 2. 17-2.35 (m 3H), 2.50-2.58 (m
1H),2.79-2.91 (m 2H), 6.87-8& 2N(n1 2H), 7.51-7.58 (m 2H), 8.29 (s, 1H).
Exanpl e 8 !
11- Cycl opentyl-6- (3, 4-di aza- bi cycl Rept - 4- en- 2- one- 5-y1) -spirof 3-, 4-
di hydr obenzopyran- 2, 41- pi peri di ne] 1< Exanple 8: np 229-231 C
MS miz =380 (M+ H); 1H NWVR (400 M-1z, CDCI3)» 5 0.96 (dt, JI = 9.74 Hz,
J2 =4.83 Hz, 1H), 1.41-1.99 (rn, 16H), 2,18-2.25(m 1H), 2.41-2.70 (m 4H),
2.77-2.91 (n1 3H), 5.88-6.93( 1H), 7.51-7.58 n} 2H), 8.32 (s, 1H)
Ref er en Céte;E‘k 5%‘?5@ ofg -Trifluoroacetyl-spiro(3,4-dihydrobenzopyran-2,4"-piperidine
1' - I sopr ppy - (6- (3, 4-di aza- bi cycl o[ 4. 1. O] hept - 4- en- 2- one- 5-y1) - spi r o[ 3, 4- di
hydr obenzopyr an- 2, 41- pi peridine] [0120] [0121] Exanple 9: np 160. 6-164 C
(et hyl ene chl oride, ethanol, ether, and hexane) M5 niz 354 (M + H); 1H
NMR (400 MHz, CDC13): 5 0.96 (n Jl > 0 14 Hz, J2= 5. 21 Hz, 1H)
1.10-1.22 (m 6H), 1.74-1.95 Q 26 (m1H), 2.50-2.92 (m 8H),
6 88-6.93 (m 1H), 7.51-7.59 (n1 2H) 1H). Exanple 10

- Cycl obutyl-6- (3, 4-di aza- blcyclo[4 2. Of t- 4 en- 2-one-5-yl1)-spiro[ 3, 4-dih
ydrobenzopyran 2,4 -piperidine [01221 %123] Exanpl e 10 nip 202-204 "C
(et hyl ene chloride et hanol, ether, and hexane); Ms fn/z = 380 (M+ H); 1H
NM R

[0106] A solution of 3,4-dihydrospiro[benzopyran-2,4’-piperidine] - HCI (7 g, 30 mmol) in methylene chioride (60 mL)
was treated with pyridine (10 mL, 100 mmof) and triflucroacetic anhydride (4.5 mL, 32 mmol) at 10 "C. The mixture was
stirred at 10 °C for 3 h then quenched with 1N HCI and extracted twice with methylene chloride. The combined organics
was dried (Na,SO,), filtered, and concentrated to produce a crude product. The crude product was purified by ISCO
(330 g column) chromatography using 12 to 18% ethy! acetate in hexane to obtain a pure 1'-trifluoroacetyl-3,4-dihydros-
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(400 MHz, CDCI3): 31.54-2.93 (m 23H), 3.32-3.42 (m1H), 3.83-3.93 (m 1H),

6.81-6.87 (rn, 1H), 7.32-7.40 (m 2H), 8.34 (s, 2H). Exanple 11

i -Cycl obutyl-6-(4, 4-di net hyl -

4, 5-di hydr o- 2H pyri dazi n- 3- one- 6-y1) - spi r o[ 3, 4- di hydr obenzopyr an- 2, 4' - pi per

idinel [0124] [0125] Exanple 11: np 246-2481C (nethyl ene chlori de,

et hanol, other, and hexane); M5 raiz = 382 (M+ H); 1H NVR (400 Mz,

CDCl3): 61.25 (s, 6H), 1.62-1.93 (m 8H), 1.95-2.16 (m 4H), 2.24-2.39 (m

1H) 2. BfrolBenBByre iy -pbiline] 648878696 n(aR30@MyH). 7. 43-7.52 (m 2H), 8.44 (s, 1H).
Exanpl e 12 1'-Cycl obutyl-6-(5-nethyl -

4, 5- di hy8eroz DRIy Pt T Preregy- @X@va)ac'%‘i"?[%‘[ ByICE PR b BFIUBY r an- 2, 4' - pi per

idine]: [O126] Step 1: Synthesis of

1i-Trifl uoroacel yl-6-(propanoyl)-spiro[3, 4-di hydrobenzopyran-2,4'-piperidin

e] [0127] [0128] A m xture of 1,

-trifluoroacetyl-spiro[ 3, dlhyd obenzooyran 2,4 -piperidine] (1.49 g, 4.98

nmol ) and propanoyl chl or (O in nethylene chloride (13 ni)

was cooled at 10 'C. Tin tetcrachl oN ge I\Qﬁl on in nethylene chloride)

(0.76 nL, 6.5 mmol) was added at 10 Cacgl ed at 10 "C for 20 min then
quenched with aqueous 2N HCl at 0 C. The aqueols | ayer was extracted tw ce
with nmet hyl ene chloride and the combi ned organifts was washed with brine,

dried (Na2804) filtered, and concentrat ed to provide a crude product. The

crude pr 5 i rn94 ﬁme 5169 tz@r% Qpcysu ﬁkng 17 to
35% Et OAE h&@’?“’e@ﬁ%"ﬁ?@‘ Hr%f/o‘?ég Qgﬁ’zf’ TadEsasos %ggxmy@ebgsmﬁrom 3, 4-
di hydrObﬁe@%@Q(}’é‘taﬂ:%d dhe miuP @k Hditdae] solcliord@n Gen dBdnci%) withMiuebds 2N RCIZDG C( vk + H)
Step 2: Syathesives @factdd widevith hwut@remmetdyalnd e (Brin@totaynis dasoreedit gﬂﬂf giegci d
et hyl estesSpi).disier. @[@Mewt?dw ifugiqacoty B (- pse-pyeriq AR E9Yenz [ 0130] A
sol ut i on°RFFheeef Bt D 19 BT P& Ta 399 (M -H):
(1" -tri tgtw QM&EW@ ﬁrﬁr@érQW%ﬂQs YT eI NCTRE dﬂ;!dtw&l{o%lizt%)ﬂ @Rr 2, 4 -pi peridi
ne]) (1.4 tetrahydrof uran (13 was cooled at 0 'C
Li t hi um glmg;sopr opyI am de, (2M solution in THE) (2 16 nL, 4.33 mol) was
added dropw se and warned to it for 30 mn. The reaction was cool ed again
to O C and et hyl bronpacetate (Q 48 mL, 4.30 mmol) was added dropw-se and
warned to RT for 30 mmthen uenched wi th aqueous 1M HCI acid at 0 C. The
aqueous |ayer was extracted t e}"wlth met hyl ene chl ori de and the conbi ned
organi cs was washed wi th brine~dried 82S0O4), filtered, and concentrated
to give a crude 1'-trifluoroacetyl- 1- 4- oxo- butyrlc acid et hyl
ester)-spiro[ 3, 4-di hydr obenzopyr an- 2, 4- i perNdijnel (2.21 g), M5 miz = 442
(M+ H). Step 3: Synthesis of
6- (5 met B%%]' A}\'nﬁxttﬂu J@ngmro%tbdé de&&@z&a@la)gpug[@@dl@ydﬂége)]zo@mnsz[p%erﬂT\g[OEYQrZQbenZODyr
an- 2, 4' - ph@endhidiehe riolohdiale (2.4 163 2inolfh iBbasfatdl @2 Bl wids hetepstomucitr 1§ 1. samrosdnep 2( 2. 21
g, 5.01 warebyatdatkdlrydiragicns apmmnoteyd dreatngs ¢itb bé&nzart to p8@cqrrpiiy 6-{.frdiydrogt-opanol
(15 m L) rwitas-heet-ebrigts 4Pt Qrogenfogyran3@’ Wef'd|“§é9p9?@p“éﬁﬁ(ll wa e *e'i?aﬁ&?r%i’?éf vt
reduced PBPE¥E e "ahgecdradrrdpted™®Pte with benzene to produce a crude
pr oduct gtgptfl5 Cg*)obut %1Zydro 2§g‘yﬂda(zM gneHl'I) spTch‘oe4 m&gﬂz@ﬁbrawplﬁéﬁcﬁg for the next
reaction w thout further purification.

[0111]
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Step 4: Synthesis of 1

- Cycl obutyl-6-(5-nethyl-4, 5-di hydro-2H pyri dazi n-3-one-6-yl)-spiro[ 3, 4-di hy
dr obenzopyran-2,4' - piperidine] [0133] -0 [0134] A solution of the
product fromstep 3 (2.45 g, 7.82 mmol) in a mxture of DM (5 nL) and MeOH
(15 nmL) was stirred under argon. Cycl obutanone (1.8 nL, 24 mmol ), sodium
cyanobor ohydride (1.2 g, 19 mmol) and acetic acid (0.90 n., 20 mmol) were
added sequentially and stirred at 60 C for 24 h. The reaction m xture was
concent r ptied rablutbed he gohuP Fessy B @.9and.1pand)inta noned! et (vele adagaie ous) wveb sodi um
car bonat gnrgighdgtaisenCralpieitarret (hYhle Henmoh b erencbomhridg (i fe ol @mway@rset'm@ (Oéé’(t ract ed
twce WI Ph7-AErR ’éﬁ‘@f@?ﬂ“?ﬂ"‘i”ﬁ@dﬁ'ﬁ?ﬂ; atﬁﬁég%%fﬁbjhﬁ@?fzcdr‘“gﬁ&ﬁw SRS PASHT i t h
or e "L TS e S R e A
product . cefrtfald G plVidd H&Jep%t Tk Edide b8 &t ){sdurag@y @(492} &Hﬁﬁﬁ&%&g’éﬁphy usi ng
2 t o 10%sigthanamehdio Mekhjheneiceh et ot dtabBforretahamd heiontesinringe 4 L of
amroni unshheydd pigaid abere predugtB Tyt @ rretadt aasidgwivadin n@b)t'@ﬁ rhloade pwmeshpﬂr\'ddwwed The
recovere?j’d'mﬁ"@“ déﬂﬂﬁ%so\m@bw §iep NS B | f'}‘?rei‘ré'tdﬁy H% Spshed with
saturate msa [?xro34 ai o zc(ieyre."':!g}a papendme]%xgﬁr‘:\ljgia_‘puﬁy IWCI ’24&% et@ﬁ@

filter edethaﬁcﬂ § élfﬁ@&ﬁ HE NIR MRS): &féé&b@(lm 128 L80stom, a

m xt ure of), zme;t Yoh, ene. 5@hheaf49dezH>@tsmamxln et hew mang: fsexane I-tzOZprE oduce

1- cycl obut y.785-{ H-(methsBs41H- di hydr o- 2Hpyri dazi n- 3- one-6-yl ) -spi ro[ 3, 4-di hy
dr obenzoyPlarTholgvingsiaeles whemepared (G Ge gl ol GohsedBHpuri ty) , nmp 207-209 ' C
(et hyl e{%ﬁ_‘fzchl or| % et hanol, ether, and hexane), Ms mz 368 (M+ H); IHN
MR (400 . 51. 26(d J =7.33 Hz, 3H), 1.61-2.01 (m 12H),

2. 02- 2. 14(3dhzadkdkior. 201484203 3nelsH)-spadl) 4-dingarébdmdpy O, Mpipeddrle), 2. 60-2.74 (m 2H),
2.77-2.90 (m 2H), 3.28-3.39 (m 1H), 6.84-6.92 (m 1H), 7.47-7.54 (m 2H),
8.50 (s,01H). Exanple 13 1'-Cycl obutyl -

6- (5- et hyl- 2H pyri dazi n- 3-one- 6-y1) - spi ro[ 3, 4-di hydr obenzopyran- 2, 4' - pi per
idine] [0135] [0136] A mixturefof exanple 12 (103 ng, 0.28 mmol) and

cesi um car bonat e (536 ng, 1.@&Q 'prl) in dinethyl sulfoxide (6 nL) was
heated at 100-110 "C for 27 h.[ Thie m xture was cooled to rt and partitioned
bet ween wat er and net hyl ene chPori ium chl ori de was added to the

m xture and the aqueous |ayer was exgragted three tinmes wth nethyl ene

chl oride. The conbi ned organi cs was washet~w tth brine, dried (Na2SO4),
filtered, and concentrated to provide a crude product. The crude product
was puri fot1ed Bampk 5GP 264487 ©; eOhramp (M-hnOrEE gh@yzyDMs): Rg71586.t ©9.480% et hanol

i N met hyt enelz chl168-i-ehém.5d). 10PNt thiaRot2.68 ontai2rib-hgf (MIBAEAT GMHh§eredRi de 1 n
net hyl en€ &hi’#1-8ém 2PhB-P €cdver ed product was dissol ved in methyl ene

chl ori de ana yashed with saturated aqueous sodi um bi carbonate sol ution,

bri ne, dri e (Na2504), filtered, and concentrated to produce a pure

pr oduct . 1 Ehes gl @ 4-pheditiebys Naspaley-3 bialsly-zZeds 4 dpdRvanzepyit 10-gpeadinelet hyl ene
chloride, ethanol, ether and hexane to give V-cycl obutyl -

6- ( 5- met B8k 2H pyri dazi n- 3- one- 6-y1) - spi r o[ 3, 4- di hydr obenzopyr an- 2, 4' - pi per
idine] (32 ng, 21% 93% purity) np 270-272 C (methyl ene chl oride, ethanol,
et her and hexane), M5 nmlz 366 (M + H); 1H NMR (400 MHz, DMSO- d6):
31.56-1.85 (m 11H), 1.92- 20 N(,\rln 2H) 2.12 (s, 3H), 2.14-2.26 (m 1H),
2.45-2.55(m 2H), 2.72-2.80( 3 .76-6.82 (m 2H), 7.15-7.19(m 2H),
12.92 (s, 1H). Reference Exappie 3 [0138] ! sop

ropyl46- (4, 4-di met hyl- 4, 5- di hydr o- 2spygdaziip- 3- one- 6-y1) - spi ro[ 3, 4- di hydr o
f benzopyra n-2,4' -pi perid- np 210- 21 t hyl ene chl ori de, ethanol,
et her, and hexane); Ms mz = 370 (M+ H); 1H (400 MHz, CDCI3): 6 1..15
(d, 6H, J = 6.5 Hz), 125(s 6H), 1.8-1.91 (m 6H), 266284(m 9H), 6.88
(d, 2H, 0112 ExdnplelZ)mp 278-28F C7MIAGz  pAS (1R H)); HYIMBEAOP KHz, GIpd,): 5 Speds.

[ 0140] 'I”o"@Hédf)dﬁ6?15('61‘14*325?6%“§'ﬁ9|2r58]?6%ﬁz"8)f%7 2910 3%76 *gé? ®ne]
(260, 0 nf:*B26¥ Mol ) in methanol (5.0 ni, 120 mato! ) was added 100 p. |
(1.75 mmol ) of AcOH fol |l owed by cyclobutanone (679.6 ng, 9.7 mol ;) at rt.
To this m xture was added sodi um cyanoborohydride (200 ng, 3.18 mmol) in
smal|l portions over 5 mn. After 5 min. HPLC indicated about 10 % of
starting material. Added another 100 pi of AcOH foll owed by another 200 ng
of NaCNBH3. After stirring for 15 mn, LCVS indicated total disappearance
of the starting nmaterial. The m xture was concentrated and extracted with
CH2C12/ sat. NaHCO3. After evaporationand drying (Na2SO4), a pale yellow
oi | was obtained which was purified by | SCO chromatography using CH2A 2 and
0-10% MeOH containing 1% aq. NHAOH to afford the title conpound as a waxy
white solid (250 ng, 74%. M 79-80 C, Ms: mlz 3221324 (M+l, Br isotopic
peaks). tHNWVR (400 MHz, CDC13) 57.28 (d, J =0.75 Hz, 1H), 7.20 (d, J =
8.4 Hz, 1H), 664(d J 84Hz 1H), 2.98 (s, 2H), 2.80 (m 1H), 2.1-2.6

"~ o~ o ‘. o~ N




- Cycl obut y1-5- (6-chl oropyri dazi n-3-yl ) spi ro[ benzof uran-2(3H)-4" - pi peridin
e] [0141] [0142] Into a dry, round bottom fl ask was added
tris(di benzylideneacet one)di pal | adium(0) (22 ng, 0.024 mml ;) and
tricycl ohexyl phosphine (28.0 ng, 0.1 mmol) under N2 at nosphere. Di oxane (6
m.) was added and the dark solution was stirred for 30 mn at rt. To this
dark browni sh sol ution was added
4,4,5,5,4' ,4" 5,5 -octanet hyl142, 21bi [ 11, 3, 21di ox- aborol anyl] (0. 20g.
0.79 mMoEjampipot assi um acetate (0.10 g, 1.02 mol) and a sol ution of
1-cycl obut y1-5-bronp-spiro [benzofuran-2(3H)-4'-piperidine] (245.00 ny,
0.76 mml‘)cvqb?rentu'rﬁd%a%a Piagcigi ) Olnpry4-Erheane- B Y ROl ATIEr Rz i e WS "IBtlr ged with N2
for 10 m and heated at 80 C. After refluxing for 14 h, the LCVS
i ndi cate the absence of the brom de with the expected Fni z 370 mass for
t he borol ane. The crude borola%e i nternedi ate was subjected to the Suzuk
coupling reaction by addin di chl oropyri dazi ne (0.55g, 3.69 nmmol e),
(Ph3P)4Pd (85 ng, 0.073 mmoty NNTHE (15 nL), EtOH (5 nL) and saturated
aqueous NaHCO3 (8 nmL). After ' PLC i ndi cated the expected product as
the maj or peak. The reaction ;
chr omat ogr aphy (DCM MeOH 61H4AOH) to~0bpa
ng, 28% . np 193-194 C, MS: rn/z 356 (M + 1

he product a beige solid (80

). NMVR ( CDCI 3): 157.97 (s,
1H), 7.73-7.77 (m 2H), 7.52 (dd, J = 8.8, 1. , 1H), 6.9 (d, J = 8.4 Hz,
1H), 3.1 e ' g a 1 10H) .
EX&WD' € T 1§ EZ ; r@-{g ﬁ:g ?9%%%%—3@4 2'55%%&% ingMHJ( % 510 %iﬁi %45(:@;{2;
spirof bengru@@@1 |-p|per|d|ne é To exanp e 15

(1" -cycl obutyl-5- (6 chloropyrlda2|n 3- yhsplro[benzofuran 2(3F1)- 4" -piperidi
nej) (75R@@mﬁghmﬂm%ﬂ08 nnDI) in acetic acid (5. 0 nL 88 nnDI) was added
sodlumacetate6 )( ok 4 o g g4dgd 34 ? o The m xture
was evapr&F@H{(?%éﬂ?%%f ]8% 8vdﬁ8? LRI R TR ?@gﬂe 1067 nL) and then
chror nat gghaphed by 1 SCO chronat ogr aphy (DCM MeOH NHACH) to afford the
title conpound 50 ng (68% . np 227-228 C, M5 nlz 338 (M+ 1). iFINW
(CDCI3): 5 12(s, 1H), 7.7 (d, 9.85 Hz, 1H), 7.6 (s, 1H), 7.55(d. Jr 8.4
Hz, 1H), 7.05(d, J = 9.85 I6|z H) 6.80(d, J= 8.4Hz, 1H), 3.05(s, 2H),
(2.85, m 1H), 2.4- 2 6 (br. IN) & 1 65-2.15 (m 1OFD Exanpl e 17

6- spiro[ 3, 4-di hyd robe nzopy i pe ridine]-6-yloxy)-4-chloropyrid
azin e [0145] Step 1 [0146]
t - But yl oxycar bonyl- 4- 0xo- 6- hydr oxy>%pi engpyran- 2, 4' - pi peri di nej
[0147] A solution of 2,5-dihydroxyacet ophéhone (159 98 nmol ),

4- oxo- pi peri di ne- 1- carboxyllc acid tert- butyﬁzester (20g. 100 mml) and
pyrrolidine (21 nmL, 260 mmol) in nmethanol (146 nlL) was stirred at refl ux
for 23 hpand soncenty @b.€ ks thEehyleMakdidB) ethehoDERE b @exdnel; @1F ndid 394 @r-ugen

mat er i al nvR® Moz lopCigrswde (dat=ep.valz, Jaas 2pur iHf, i.edi. 2Dy, BrSCD4-(.330. 7¢). z Ol2zem)
chr ormat oy iaphiP-aP85irn gH) 288683 (BO%. ep AR (Maedtsat & Ph hexane to afford the

pr oduct of step 1 (27 g, 829, np 72-74 C (ethyl acetate, ether and
hexane), “RB"fiz = 332 (M- H).

1°-Cyclobutyl-6-(3,4-diaza-bicyclo[4.2.0]oct-4-en-2-one-5-yi}-spiro[3,4-dihydrobenzopyran-2,4’-piperidine}

[0122]

[0123] Example 10: mp 202-204 “C (methylene chloride, ethanol, ether, and hexane); MS m/z = 380 (M + H); "H NMR
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Step 2 [0149] OH 1-

t - But yl oxycar bonyl- 4, 6- di hydr oxy-spi ro[ 3Hbenzopyran-2, 4' - pi peri di ne] [0149]
A solution of the product fromstep 1(4.51 g, 13.5 mmol) in methanol (50
m.) was cooled to 15 ' C and sodi um bor ohydri de was added slowy and the

m xture was further stirred for 30 mn and then concentrated. The crude
resi due was partitioned between nethylene chloride and water and the
aqueous | ayer was extracted twice with nethylene chloride. The conbi ned

or gani cs (o@sHashesh siztoh rhrsnesz-0e ineth), 6 MaSE4 1), dd1leBemeth), and7.ooneent r at ed
to produees(s.be. product of step 2(4.1 g, 90%, np 171-173,0 (ethyl acetate,
et her and hexane), Ms nfz = 334 (M- H. Step 3 [0150] HO NH

6- hydr oxF**8B¥ 1 b[ 3Hbenzopyr an- 2, 41 - pi peri di net [0151] A solution of the
product fr-rc%&éﬁ-iﬂﬂ,4-%im(et%)l?! 4,5-;1%&0-3&@ a%ﬁt%?énl-sﬁﬂgirobrzt-'dﬁJdQNelnﬁbJraﬂ-@,@'-pQé“ﬁméﬁ, 310

mna') in nethylene chloride (150 was cooled to 10 C. Trifluoroacetic
acid (78omts; 1000 nmmol ) was added dropwi se and further stirred at room
tenperature for 15 h, The m xture was concentrated under vacuum and then
azeotroped thrice with toluene to produce anber color oily material, which
upon standi ng under vacuum gavea solid product. The crude product was
triturated with a mxture of9geNape:ether (1:1 ratio, 175 nmL) to produce a
pure product, which was drj I8 tQ give a tan solid as the TFA salt
(21 g, 90%, np 208-210 C (& S M5 mz =220 (M+ H). Step 4
[ 0152]
1'-cyclobutyl-4-hydroxy-spiro[3,4dihydr%-i- Z0 an-2,4' -piperidine] [0153]
A solution of the product fromstep 3 (0.76 g, 3.5 mMmuvl) in a m xture of
DMF (2 nL) and MeOH (10 nlL) was stirred under argon. Cycl obutanone (1.00
mL, 10 nipvis) , Exaraet!i:ap 2624 "¢ @etdylend chioride, pivppdl pthe gt herme Ya nG b &R2¢hyitr ' HHER (0. 9 g,
10 mmol ) “apfe REded-25e qielfRi & (MPHahth-25f iy Fo 42533960 2P 298 H™): §8¢ %P eact i on
m xture WaéVdERERTYE &Y %i™r educed pressure and partitioned between
aqueous tM.s@¢ um carbonate sol ution and nethyl ene chloride. The aqueous

| ayer was extracted twice with nethylene chloride and the conbi ned organics
was was hedyabduhs-Bmieng 4, 5dihidedH-pINee2 B0 e-6-yi-splrdi e didgtrobapdyradicantdnet ed t o
provide a crude product. The recovered pure product was dissolved in

met hyl en®'?hl ori de and washed with saturated aqueous sodi um bi carbonat e
solution, brine, dried (Na2SO4), filtered, and concentrated. The product
was crystallized froma mxture of nmethylene chloride, ethanol, ether, and
hexane to produce the prod f step 4 (0.5 g, 53%, nip 211-213 'C
(et hyl ene chl ori de, ethanol,} etjher and hexane), Ms mz = 274 (MtH). Step 5
. Exanple 17 (01541 A solutio oduct fromstep 4 (200 ng, 0.73
nmml ) in dinmethyl sulfoxide ( i s_lddded sodi um hydride (35 ng, 1.4
mol ) at roomtenperature. After stirrPny_fd O min at roomtenperature
3,6-dichloro pyridazine (218 ng, 1.46 mmol) added and the reaction

m xture was heated to 60 C for 1 h and poured into brine solution at room
tenperature. The_aqyeous | ayer was extracted four Eineg Yﬁth nmet hyl ene

chl ori de S8hH SFHE LB EE ¥ P AR Y “Hae “ WRYRET WL R BPIE! dried (Na2so4),
filteredapgd concentrated to produce a crude material. The crude materi al
was puri#ied by I SCO (40 g) chromatography using a m xture of nethanol in
nmet hyl ene chloride to afford Exanple 17 (250 rag, 87%, np 128-130 'C
(et hyl ene chl ori de, nethanol, Qet her and hexane), Ms miz = 386 (M+ H).

moch 0
h

F

F

[0128] A mixture of 1 -trifluoroacetyl-spiro[3,4-dihydrobenzopyran-2,4'-piperidine] (1.49 g, 4.98 mmol) and propanoyl
chioride (0.4 mL, 5 mmol) in methylene chloride (13 mL) was cooled at 10 “C. Tin tetrachloride (1M solution in methylene
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Exanpl e 18 6-spiro
(3, 4-di hydr obenzopyran- 2, 4' - pi peri di nel-6-yl oxy) - 2H pyri dazi n- 3- one [ 0155]
-0 [01561 A mixture of exanple 17 (209 ng, 0.54 mmol) and sodi um acet ate
(32 ng, 0.39 mmol) in acetic acid (5 nL) was heated to 110-115 C for 7 h.
The reaction m xture was concentrated and azeotroped twice with tol uene
then partitioned between nethyl ene chloride and the aqueous saturated
sodi um bi carbonat e sol uti on. The aqueous | ayer was extracted twice with
met hyl enenicgdd} @ vd ntles.samnid)) bR @ddedr -0 &d siekgani s 2088 thwasdedd wihtdieds inrey  dri ed
(Na2SO4) at of §. Me@nueds lagns eomEe vce @ith @eihtege Abfdeand the edmbibqd panie m;wveehp*rvmfduct The
pure pr oémmd“eﬂ/@'@zséﬁ idered| anq cpeprtpddMAr A e fTherpp d@h‘@sé?ﬁ' g Py 180
met hanol @?) chr grﬂ)%ﬁ?ﬂfoéﬁ" Ft8éﬁjrbr5xaee t? god&ced-trﬁlyﬁiﬁ;g |-6-{propanoyi)- Spll‘034
benzo;ﬂ ra ipegdin 42'g,81'%)

spi ro(2H—M@ AReDY R U Bi%Ert di ne) - 6- yl oxy) - 2H pyri dazi n3-one as an
off-white sol [ d (17)0 ny, 76% np 233-235 C (nethyl ene chloride, nethanol,
et her andtep2ganai of 1 WBlubrtbketyr=6-@ G8thy(-diixbAputyridlaels diVIRst¢r OB MRy dro@iDéhBIn:2.48%: 54- 2. 01
(m 10H)eﬂd'Qe]03 2.13 (m 2H), 2.18-2.32 (m 2H), 2.60-2.71 (m 2H),
2.74-2.8?% 6.82-6.91 (m 3H), 7.00(d, J=9.92 Hz, 1H) 7.185 (d. J
9.91 Hz % 9. 84 (br s, 1H). Exanple 19

- Cycl obut y146- ( 2H pyri dazi n- 3-one-5-yl)-spiro[ 3, 4-di hydro- benzopyra
n-2,4l - pi peridin el [0157 104581 To a 100 nmL fl ask was added
2- hydr oxynet hyl- 5-i odo- 2 0.19g, 0.76 nmmol),
| ' -cycl obutyl- CH, O CH,
6-(4,4,5,5 -tetranethyl-1, 3, 2- di oxabor olPa
, 4" -piperidinel (0.34 g, 0.89 nmmol), tetrakisg
(triphenyl phosphi ne) pal | adi un(0) (0.088 g 0.076Fmol), K2CG3 (0.53g. 3.8
(mmol ), in 1,2di net hoxyet hane (8nL)and water (8 nL). The reaction mxture
was flas ﬁ’éﬂ] Vil PO tng g5peucdBmyien! (A riuoRacey tBHR WP B 41"‘8'd'i°@3f‘1°81\€@”126rp‘pi

The
react i ong IR “Eoio) W) P &Y dﬁ’érfagﬁ%w @%—f@iﬁj@ %ﬁ%ﬁ%ﬁ qui Agasan ah stl rred
for 5 m bomo %te (rggo \%_/ai%@; ASrad H 6 |s¥\4arﬁjmar Qneﬁmnth aq?neéld t hen
washed W Ao sad o ‘2t @elacia waddkttaBte t\a&dv.udrﬁdtr@n@he(cm&’s‘iﬁmt}e coﬂl-thr%d paeet was
puri f i edwisyedptheme Bli@NaS%) NMedrlCHR G Ry edde 4chige pritaercdty-Girebdt-ed-bawid

tri turateq‘rﬁeW@s'ftw)@Ms[@Nd"nv@otgi‘wraﬂspiﬁqg’dinewﬁmzale@z'@g‘lﬁ(MIHNNR (DVBO): 12. 95 (s,

(" ary - S8 §sghidepislo R o o hifonshunny P S s byl 1) 52

(M+ 1) {hea; follow ng exanpl es were synthesized using the nethods for
exanple 19 with 6-chl oro-2-nethyl-2H pyridazi n-3-one (Ex. 20) and

3-chl or o- 6- et hoxypyridazi ne (Ex. 21). Exanple Structure M (C) Ms mz 20
I NN,N-..". el ON--C 1!-Cyclipbutyl -

[ 6- (2 rrethyl pyri dazi n- 3- onéx N’J\D spi ro[ 3, 4- di hydro-

benzopyran- 2, 4' - pi peri di ne]

@)
rFo[ 3, 4-di hydr o- benzopyr an- 2

[0132] A mixture of the product from step 2 (2.21 g, 5.01 mmol) and hydrazine monohydrate (1.5 mL, 30 mmol) in
isopropanol (15 mL) was heated at 110 "C for 36 h. Isopropanol was evaporated at reduced pressure and azeotrophed
twice with benzene to produce a crude product {2.45 g), MS miz = 314 (M + H). The material was used for the next
reaction without further purification.

Step 4: Synthesis of 1-Cyclobutyl-6-(5-methyl-4,5-dinydro-2H-pyridazin-3-one-6-yl}-spiro[3,4-dihydrobenzopyran-2,4’-
piperidine]

[0133]
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147-149 366 (MrH) 21 H oN, N 10 ON

1' - Cycl obutyt -[ 6- (2H pyrtdazi n- 3- one- 6-y1) - spi ro[ 3, 4-di hydr o- benzopyr an-
2,4 -piperidine] 273-275 352 (MtH) [0159] Racem c¢ Exanple 10 was separated
into two isonmers using chiral chromatography; Chiral Cel QJ-H and 0. 1%

di et hyl am ne in 35% net hanol / CO2. The individual isoners are designated as
Exanpl e 22 (Peak A elutes first fromchiral colum) and Exanple 23 (Peak
B, elutes second fromchiral colum). Exanpl e Structure | MP ('C M

m x

[0134] A solution of the product from step 3 (2.45 g, 7.82 mmol) in a mixture of DMF (5 mL) and MeOH (15 mL) was
stirred under argon. Cyclobutanone (1.8 mL, 24 mmol), sodium cyanoborohydride (1.2 g, 19 mmol) and acetic acid (0.90
mi., 20 mmol) were added sequentially and stirred at 60 °C for 24 h. The reaction mixture was concentrated at reduced
pressure and partitioned between aquecus 1M sodium carbonate solution and methylene chioride. The aqueous layer
was extracted twice with methylene chioride and the combined organics was washed with brine, dried (Na,S0O,), filtered,
and concentrated to provide a crude product. The crude product was purified by ISCO (40 g) chromatography using 2
to 10% methanol in methylene chioride to 10% methanol containing 4 mL of ammonium hydroxide in methylene chloride
to obtain a pure product. The recovered pure product was dissolved in methylene chloride and washed with saturated
sodium sodium bicarbonate solution, brine, dried (Na,SOy), filtered, and concentrated. The pure product was crystallized
from a mixture of methylene chloride, ethanol, ether, and hexane to produce 1-cyclobutyl-6-(5-methyl-4,5-dihydro-2H-
pyridazin-3-one-6-yl)-spiro[3,4-dihydrobenzopyran-2,4'-piperidine]: (550 mg, 19%,. 95% purity), mp 207-209 ‘C (meth-
ylene chioride, ethanol, ether, and hexane), MS m/z = 368 (M + H); THNMR (400 MHz, CDCl3): 8 1.26 (d, J =7.33 Hz,
3H), 1.61-2.01 (m, 12H), 2.02-2.14 (m, 2H), 2.19-2.32 (m, 2H), 2.42-2.50 (m, 1H), 2.60-2.74 (m, 2H), 2.77-2.90 (m, 2H),
3.28-3.39 (m, 1H), 6.84-6.92 (m, 1H), 7.47-7.54 (m, 2H), 8.50 (s, 1H).

Example 13
1'-Cyclobutyl- 8-(5-methyl-2H-pyridazin-3-one-6-yl)-spiro[3,4-dihydrobenzopyran-2,4 -piperidine]

[0135]

[0136] A mixture of example 12 (103 mg, 0.28 mmol) and cesium carbonate (536 mg, 1.60 mmol) in dimethy! sulfoxide
(6 mL) was heated at 100-110 "C for 27 h. The mixture was cooled to rt and partitioned between water and methylene
chloride. Sodium chioride was added to the mixture and the aqueous layer was extracted three times with methylene
chloride. The combined organics was washed with brine, dried (Na,S0,), filtered, and concentrated to provide a crude
product. The crude product was purified by ISCO {40 g column) chromatography using 5% to 10% methanol in methylene
chloride to 10% methanol containing 4% ammonium hydroxide in methylene chioride. The recovered product was
dissolved in methylene chioride and washed with saturated aqueous sodium bicarbonate solution, brine, dried (Na,SO,),
filtered, and concentrated to produce a pure product. The pure product was crystallized from a mixture of methylene
chiloride, ethanol, ether and hexane to give 1’-cyclobutyl- 6-(5-methyl-2H-pyridazin-3-one-6-yl)-spiro[3,4-dihydrobenz-
opyran-2,4'-piperidine] (32 mg, 21%, 93% purity), mp 270-272 “C {methylene chioride, ethanol, ether and hexane), MS
m/z = 366 (M + H); 1TH NMR (400 MHz, DMSO-dg): § 1.56-1.85 {m, 11H), 1.92-2.03 (m, 2H), 2.12 (s, 3H), 2.14-2.26 {m,
1H), 2.45-2.55 (m, 2H), 2.72-2.80 {m, 3H), 6.76-6.82 (m, 2H), 7.15-7.18 (m, 2H), 12.92 (s, 1H).
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Reference Example 14

[0137]

[0138] 1'-Isopropyl-[6-(4,4-dimethyl-4,5-dihydro-2H-pyridazin-3-one-6-yl)-spiro[3,4-dihydro[benzopyran-2,4’-piperid-
ine]: mp 210-213 *C (methylene chioride, ethanol, ether, and hexane); MS m/z = 370 (M + H); TH NMR (400 MHz,
CDClg): 8 1..15(d, 8H, J = 8.5 Hz), 1.25 (s, 6H), 1.8-1.91 (m, 6H), 2.66-2.84 (m, SH), 6.88 (d, 2H, J = 8.1 Hz), 7.47-7.48
(m, 2H), 8.45 (s, 1H).

Step 1

[0139]

ROPGSe

[0140] To a solution of 5-bromo-spirofbenzofuran-2-(3H)-4’-piperidine] (260.0 mg, 0.97 mmol) in methanol (5.0 mL,
120 mmol ) was added 100 pl (1.75 mmol) of AcOH followed by cyclobutanone (679.6 mg, 8.7 mmol;) at rt. To this
mixture was added sodium cyanoborohydride (200 mg, 3.18 mmol) in small portions over 5 min. After 5 min. HPLC
indicated about 10 % of starting material. Added another 100 1l of AcOH foliowed by another 200 mg of NaCNBH,.
After stirring for 15 min, LCMS indicated total disappearance of the starting material. The mixture was concentrated and
extracted with CH,Cly/sat. NaHCOs. After evaporation and drying (Na,SQ,), a pale yellow oil was obtained which was
purified by ISCO chromatography using CH,Cl, and 0-10 % MeOH containing 1% aq. NH,OH to afford the title compound
as a waxy white solid (250 mg, 74%). Mp 79-80 °C, MS: m/z 322/324 (M+1, Br isotopic peaks). THNMR (400 MHz,
CDCl3): $7.28 (d, J=0.75 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 8.4 Hz, 1H), 2.98 (s, 2H), 2.80 (m, 1H), 2.1-2.6
(br.s, 4H) & 1.6-2.1 (m, 10H).

Example 15

1’-Cyclobutyl-5-(6-chloropyridazin-3-yl)spiro{benzofuran-2(3H)-4’-piperidine]

Cl No
%@ -
AN
N
o}

[0142] Into a dry, round bottom flask was added tris(dibenzylideneacetone)dipalladium(0) (22 mg, 0.024 mmol;) and
tricyclohexylphosphine (28.0 mg, 0.1 mmol) under N, atmosphere. Dioxane {6 mL) was added and the dark solution
was stirred for 30 min at rt. To this dark brownish solution was added 4.,4,5,5,4',4',5',5-octamethyl-[2,2']bi[[1,3,2]diox-

[0141]
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aborolanyl] (0.20 g, 0.79 mmol), potassium acetate (0.10 g, 1.02 mmol) and a solution of 1'-cyclobutyl-5-bromo-spiro
[benzofuran-2(3H)-4'-piperidine] (245.00 mg, 0.76 mmol) in dioxane (5 mL) in that order. The mixture was purged with
N, for 10 min. and heated at 80 "C. After refluxing for 14 h, the LCMS indicated the absence of the bromide with the
expected m/z 370 mass for the borolane. The crude borolane intermediate was subjected to the Suzuki coupling reaction
by adding 3,8-dichloropyridazine (0.55g, 3.69 mmole), (Ph;P),Pd (85 mg, 0.073 mmole), THF (15 mL), EtOH (5 mL)
and saturated aqueous NaHCO3 (8 mL). After 10 h, HPLC indicated the expected product as the major peak. The
reaction was concentrated and purified by ISCO chromatography (DCM/MeOH/NH,OH) to obtain the product a beige
solid (80 mg, 28 %). mp 193-194 °C, MS: m/z 356 (M + 1). 'THNMR (CDCly): § 7.97 (s, 1H), 7.73-7.77 (m, 2H), 7.52 (dd,
J=8.8,1.5Hz, 1H), 6.9 (d, J = 8.4 Hz, 1H), 3.1 (s, 2H), (2.8, m, 1H), 2.4-2.6 (br.s, 4H) & 1.65-2.15 (m, 10H).

Example 16

1’-Cyclobutyi-5-(6-oxo-1,6-dihydropyridazin-3-yl) spiro[benzofuran-2(3H)-4"-piperidine}

7
Os N
I
X
N—<>
(0]

[0144] To example 15 (1’-cyclobutyl-5-(6-chloropyridazin-3-yl)spiro[benzofuran-2(3H)-4’-piperidine]) (75.00 mg,
0.2108 rmmol) in acetic acid (5.0 mL, 88 mmol) was added sodium acetate {100.00 mg, 1.219 mmol) and refluxed for 3
h. The mixture was evaporated, the residue co-evaporated with toluene (2x10 mL) and then chromatographed by ISCO
chromatography (DCM/MeOH/NH,OH) to afford the title compound 50 mg (68%). mp 227-228 "C, MS: m/z 338 (M +
1). THNMR (CDCly): § 12 (s, 1H), 7.7 (d, J = 9.85 Hz, 1H), 7.6 (s, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.05 (d, J = 9.85 Hz,
1H), 6.80 (d, J = 8.4Hz, 1H), 3.05 (s, 2H), (2.85, m, 1H), 2.4-2.6 (br.s, 4H) & 1.65-2.15 (m, 10H).

[0143]

Exampile 17

6-spiro{3,4-dihydrobenzopyran-2,4'-piperidine}-6-yloxy)-4-chloropyridazine

[0145]
Cl
~N
l )
N
e}
O N j
Step 1
[0146]
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Exampl e 24
1} - Cycl obut yl-6-(3-(2-pyridazi n-3-one) propyl oxykspi ro[ 3, 4-di hydr obenzopyr an
-2,4" -piperidine] [0160] [0161]
1- Cycl obut y1- 4- hydr oxy- spi ro[ 3, 4di hydr o- benzopyr an- Z4' - pi peridine] (0.3 g,
1.2 mol) in DMF (7 nL) was added NaH (88 ng, 3.7 mmmol). After 0.5 h,
2- (3-chl oropropyl)-2-H pyridazin-3-one (0.2 g, 1.15 nmol) was added and the
reaction heated to 60 'C for 1 h, concentrated and partitioned between DCM
and aqueous NaHCO3 NaCl solution and dried (Na2SO4). The product was
purified by silica gel chromatograp (5-12% MeOH / DCM to give 360 ny
(809 . nip 207-209t (MO sal®p, Mg AHz = 410 (M+ H). Exanple 25

- Cycl obut y1-6-(3-(2-pyri dazi 2y h [%iypropyloxyl-spiro[3,4-dihydr

obenzopyran-2, 4' - Pi peridine] [0162] o hi s conpound was synt hesi zed
using the nmethod for exanple 24 and 2-oxiranylrnethyl - 2H pyri dazi n-30ne. np
201-203 C (HCAl salt), MSsmz = 426 (W + H). [0164] The foll owi ng exanpl es
wer e sy nthesiiagdhbdnyl@axo-6-hydroxy-spiro[3Hbenzopyran-2,4'-piperidine]

6- br ono- 1 c clobutf Eﬁro [1, 3benzocI|OX|ne 2,4, perlqlneln%ghn net hods
no o ip ic utyl ester
]:L(i)r EXla g g E??o [e]} §mc§’§2h mol mm ano msﬁﬁig an cantey trréi, . .
Cycl opiLy, upeyg Je a@ l:r[x'd'e Al SHia O%soNELudh) - Pi perid

[ ne] 258¢ rgcﬁgtog(rz!ﬂgu in th'{jla atein hexane to afford the product of step 1 (279 82%) mp 72-74 °C (ethyl

acetate, ether and hexane) MS m/z = 332 (M - H).

Step 2

[0148]

OH
HO
0
\[::]:iiki:N/MO’{\

1'- t-Butyloxycarbonyl-4,6-dihydroxy-spiro[3Hbenzopyran-2,4'-piperidine]

[0149] A solution of the product from step 1 (4.51 g, 13.5 mmol) in methanol (50 mL) was cooled to 15 °C and sodium
borohydride was added slowly and the mixture was further stirred for 30 min and then concentrated. The crude residue
was partitioned between methylene chloride and water and the aqueous layer was extracted twice with methylene
chloride. The combined organics was washed with brine, dried (Na,S0,), filtered and concentrated to produce the
product of step 2 (4.1 g, 90%), mp 171-173 "C (ethyl acetate, ether and hexane), MS m/z = 334 (M - H).

Step 3

[0150]

HO

6-hydroxy-spiro[3Hbenzopyran-2,4'-piperidine]

[6151] A solution of the product from step 2 (23.5 g, 70.1 mmol) and triethylsilane (49 mL, 310 mmol) in methylene
chloride (150 mL) was cooled to 10 °C. Trifluoroacetic acid (78 mL, 1000 mmol) was added dropwise and further stirred
at room temperature for 15 h. The mixture was concentrated under vacuum and then azeotroped thrice with toluene to
produce amber color oily material, which upon standing under vacuum gave a solid product. The crude product was
triturated with a mixture of hexane:ether (1:1 ratio, 175 mL) to produce a pure product, which was dried at 80 "C to give
a tan solid as the TFA salt (21 g, 90%), mp 208-210 °C (ether and hexane), MS m/z = 220 (M + H).

Step 4

[0152]
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27 1 N, N el ONQ 11-Cycl obutyl-6-(2-nethyl-pyridazin-2-one-6-yl)-spiro
[ 1, 3benzodi oxi ne-2,4' -pi peridine] 185-187 368 (M+ H 28 Y NN IP ON
1' - Cycl obuty1-6- (2H pyri dazi n- 2-one-6-yl)-spiro[ 1l

, 3benzodi oxi ne2, 4' - pi peridine] 273-275 354 (MH) 29 Y oN, N SO

HO

O N

hw!

1'-gyclobutyl-4-hydroxy-spiro[3,4dihydro-benzopyran-2,4’-piperidine]

[0153] A solution of the product from step 3 (0.76 g, 3.5 mmol) in a mixture of DMF (2 mL) and MeOH (10 mL) was
stirred under argon. Cyclobutanone (1.00 mL, 10 mmol), acetic acid (0.4 mL, 7 mmol) sodium cyanoborohydride (0.8
g, 10 mmol) were added sequentially and stirred at 60°C for 15 h. The reaction mixture was concentrated at reduced
pressure and partitioned between aqueous 1M sodium carbonate solution and methylene chloride. The aqueous layer
was extracted twice with methylene chloride and the combined organics was washed with brine, dried (Na,50,), filtered,
and concentrated to provide a crude product. The recovered pure product was dissolved in methylene chloride and
washed with saturated aqueous sodium bicarbonate solution, brine, dried (Na,S0Q,), filtered, and concentrated. The
product was crystallized from a mixture of methylene chioride, ethanol, ether, and hexane to produce the product of
step 4 (0.5 g, 53%), mp 211-213 “C (methylene chioride, ethanol, ether and hexane), MS m/z = 274 (M+H).

Step 5 Example 17

[0154] A solution of the product from step 4 (200 mg, 0.73 mmol) in dimethyl sulfoxide (10 mL) was added sodium
hydride (35 mg, 1.4 mmol) at room temperature. After stirring for 30 min at room temperature 3,6-dichioro pyridazine
(218 mg, 1.46 mmol) was added and the reaction mixture was heated to 60 "C for 1 h and poured into brine solution at
room temperature. The aqueous layer was extracted four times with methylene chloride and the combined organics was
washed with brine, dried (Na,SOy), filtered and concentrated to produce a crude material. The crude material was
purified by ISCO (40 g) chromatography using a mixture of methanot in methylene chloride to afford Example 17 (250
mg, 87%), mp 128-130 "C {methylene chioride, methanol, ether and hexane), MS m/z = 386 (M + H).

Example 18

6-spiro [3,4-dihydrobenzopyran-2,4™-piperidine]-8-yloxy)-2H-pyridazin-3-one

_N__O
07 F o) N

[0156] A mixture of example 17 (209 mg, 0.54 mmol) and sodium acetate (32 mg, 0.39 mmol) in acetic acid (5 mL)
was heated to 110-115 °C for 7 h. The reaction mixture was concentrated and azeotroped twice with toluene then
partitioned between methylene chioride and the aqueous saturated sodium bicarbonate solution. The aqueous layer
was extracted twice with methylene chloride and the combined organics was washed with brine, dried (Na,S0y), filtered,
and concentrated to afford relatively pure product. The pure product was crystallized from a mixture of methylene chloride,
methanol, ether, and hexane to produce 6-(3,4-dihydro spirof2H-1-benzopyran-2,4'-piperidine]-6-yloxy)-2H-pyridazin-
3-one as an off-white solid (170 mg, 76%), mp 233-235 “C (methylene chloride, methanol, ether and hexane), MS m/z
= 368 (M+H); TH NMR (400 MHz, CDCi;): § 1.54-2.01 (m, 10H), 2.03-2.13 (m, 2H), 2.18-2.32 (m, 2H), 2.60-2.71 (m,
2H), 2.74-2.89 (m, 3H), 6.82-6.91 (m, 3H), 7.00 (d, J = 9.92 Hz, 1H) 7.185 (d, J = 9.97 Hz, 1H), 8.84 (br s, 1H).

[0155]

Example 19
1°-Cyclobutyl-[6-(2H-pyridazin-3-one-5-yl)-spiro[3,4-dihydro-benzopyran-2,4’-piperidine]

[0157]
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Me0---0 1'-Cycl obutyl-7-nmethyl -6-(2H pyridazi n-2-one-6-yl)-spiro
230-232 368 (til
Exanpl e Structure Mp(C) M5 miz 30 o 1uCycl obutyl-7-nethyl-6-(24nethyl

[ 1, 3benzodi oxi ne- 2, 4' - pi peri di nel

[ 1, 3benzodi oxi ne-2,4' -pipendine] M N, NI O -pyri
269-270 (HCl) 382 (M+ H 31
H\N’N\
=
o)
o}

o

+ H

(conti nued)

azi n- 2-one-6-y0-spiro

[0158] To a 100 mL flask was added 2-hydroxymethyl-5-iodo-2H-pyridazin-3-one (0.19 g, 0.76 mmol), 1'-cyclobutyl-
6-(4,4,5,5,-tetramethyl-1,3,2-dioxaborolane)-spiro{3,4-dihydro-benzopyran-2,4-piperidine] (0.34 g, 0.89 mmol), tetrakis
{triphenylphosphine)palladium(0) (0.088 g 0.076 mmol), K,CO4 (0.53 g, 3.8 (mmal), in 1,2dimethoxyethane {(8mL)and
water (8 mL). The reaction mixture was flashed with N, for 25 min and was then heated to reflux for 16 h. The reaction
was cooled to rt and small amount of NaCNBH, was added and stirred for 5 min. The reaction was diluted with CH,Cly/
MeOH (100 mL, 3:1) then washed with saturated NaHCOj, brine and dried (Na,S0,). The product was purified by prep
TLC (6% MeOH/CH,Cl,) and the product collected and triturated with CH,CN to give 115 mg; mp 216-219 °C; THNMR
(DMSO): 12.95 (s, 1H), 8.25 (s, 1H), 7.6 (s, 1H), 7.45 (d, 1H), 6.95 (s, 1H), 6.8 (d, 1H), 2.8 (m, 3H), 2.2-2.3 {(br, 2H),
1.95-2.0 (br, 2H), 1.6-1.9 (m, 11H). MS m/z 352 (M + 1)
The following examples were synthesized using the methods for example 19 with 6-chlore-2-methyl-2H-pyridazin-3-one

(Ex. 20) and 3-chloro-6-methoxypyridazine (Ex. 21).

Example Structure Mp ('C) MS miz
20 147-149 | 366 (M+H)
1"-Cyclobutyl- [6-(2-methyl-pyridazin-3-one-6-yl)-spiro[3,4-dihydro-
benzopyran-2,4'-piperidine]
H
O N.
|

X

21 273-275 | 352 (M+H)
O N \O
1'-Cyclobutyl-[6-(2H-pyridazin-3-one-6-yl)-spiro[3,4-dihydro-benzopyran-
2,4'-piperidine}
[0159] Racemic Example 10 was separated into two isomers using chiral chromatography; ChiralCel OJ-H and 0.1%

diethylamine in 35% methanol/CO,. The individual isomers are designated as Example 22 (Peak A, elutes first from
chiral column) and Example 23 (Peak B, elutes second from chiral column).
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1uCycl obut y1-5- et hy1- 6- (2H pyri dazi n- 2-one-6-yl)-spiro
[ 1, 3benzodi oxine-2,4"-piperidine] YN Nwe ".... 110 ON 255-257 (HCl) 368
(M+ H 32 o 10

| ' - Cycl obut y1- 6- (2H- pht hal azi n- 1- one- 4-yh-spiro[ 1, 3benzodi oxi ne2, 4' - pi peri d
inel] H) N, N 10 258-259 404 (M + H 33

1' - Cycl obut y1- 6- ( 2H 5- phenyl - pyri dazi n- 2- one- 6- A-spiro

[ 1, 3benzedi oxi ne- 2, 4' - pi peri di ne. ]

Example Structure | mp {'C) MS m/z

22 >300 HCI | 380 (M+H)

Z-I

~

=Z

23 >300 HC! | 380 (M+H)

Example 24
1'-Cyclobutyl-6-(3-(2-pyridazin-3-one)propyloxy]-spiro[3,4-dihydrobenzopyran-2,4'-piperidine]

[0160]

O

Ly
=N
AN

[0161] 1-Cyclobutyl-4-hydroxy-spiro[3,4dihydro-benzopyran-2,4’-piperidine] (0.3 g, 1.1 mmol) in DMF (7 mL) was
added NaH (88 mg, 3.7 mmol). After 0.5 h, 2-(3-chioropropy!)-2-H-pyridazin-3-one (0.2 g, 1.15 mmol) was added and
the reaction heated to 60 "C for 1 h, concentrated and partitioned between DCM and aqueous NaHCO; NaCl solution
and dried (Na,S0,). The product was purified by silica gel chromatography (5-12% MeOH / DCM) to give 360 mg (80%).
mp 207-209 °C (HClI salt), MS m/z = 410 (M + H).

Example 25

1’-Cyclobutyl-6-(3-(2-pyridazin-3-one)-2-hydroxypropyloxy]-spiro]3,4-dihydrobenzopyran-2,4'-piperidine]

[0162]

O
/ N’/\\r/“‘o
=N OH
(@] N\O
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Y NNil 260-262 430 (M+ H) Synthesis of
6- brono- 17-cycl obutyl -spiro[ 1, 3benzodi oxi ne-2, 4' - pi peridine] [0165]
[0166] To a solution of 6-bronp-1)H spiro[l, 3benzodi oxi ne-2, 4" - pi peri di nej
(238g, 024 nol) and cycl obutanone (117g, 1.676 nol) in THF (2 1) on an ice
bat h was added NaBH(OAc)3 (266g. 1.255 nol) portion w se over 25 mm under
nitrogen. The resulting mxture was allowed to warmto rt and stirred
overnight. The reaction m xture was poured into a mxture of ice (1.7 L),
sat ur at ephdsp HEOBmpdLndAvak Jynigeriekd @difa yHe mato@ e temysl24 Andl2)oximanyiriathykPityoyriderssesd i rri ng.
After sePa?OatZ%dh(HC’tSWéMé aaesiysMphase was adjusted to BH 11 by addition of 2M
NaOH ando&k r@%@‘@ﬂ”%i"{%ﬁ‘t’ﬁ‘f’ﬁ’““ﬁﬂ@fw b(°2‘°L>€y°§’5’”ty' IR BREFREEE RBFE " Lonbi ned,
washed vvi‘si"ﬁm%“éf'ﬁ?’ PEY° NEfco (1,51), brine (1.51), dried over Na2804and
concent rgg he—obtarmed sot s purified by cpiu nT Jnﬁgggrcphy
(hexanes’%ﬁ(xgﬂﬁpy"? acetate—3/1+teo é*"%itg\@to gtve 208973~ Hﬂgm r—4—339 (M +
1). Exanple 34| H-,-N

- Cycl oput y1- 6-[ 4 4-di met hyl pyri dazi n- 3-one) -spiro[ 1, 3- benzodi gxi ne- 2, 4

' - pi Peridine] [0&6 m @034 [0168] Method A: |[nto a 3-peck roynd
-spi ro[ 1, 3benzod| 8%2paHA), ABSAEY p8r|i di ne]

bottom f| ask 6qbrono- 1' y
(5.0 g, nmol ) in 80 m THE/ 1) was cooled at -76 |C under| an

at mospheye of it L i nfcycl ohexane, 13 |m, 18
mol ) was added gﬁ&&o‘éﬁ ésgyr'g%%One%yi%wbgsn%?dﬁ?g at that temperaturje for 4
h. Then, 37 3—tet |y|-U| hydrofuran=2,5-dirone (2879, 22 Tmwt )1 THF (10
m ) was jadded dropw se, the cooling bath was renoved and the reactijon was
all owed to warm . C for 1 h. LCVS showed the acid product (MS mjz 4 386
(Ni -1).| Water |(5 rri) was added, and the m xture copncentratéd and tlhe

resul ting 02|7I di sSO i Br (40 m ). Hydrazine hydrate| (g ,\mH 50 nmmol )
was added and fhe reac at e 110' C for 24 h, cooledito rt and
e

concentrated to rem)ve iPr er layer was ¢lecanted fromthe white
sem -soljd mate y 2 8nes nglmn DMC and dried (MSO4). [The
roduct was puf ' 95/ 5 |ncreasi ng to 9/1 DAM MeO
Itoo give -9 g b'gb%g)&ﬁ g§ '%g%el]"" “—'g" satt—Meo ,Lher),g H-NVR—(BVBO) |8-|)
.4 (s,|1H), :L08'(‘s 1H) 76765(m 1H), 754(3, 1H), [6.9-6.95 (m
1H), 4.P2-4.94 = 10 Hz), 3.68-3.76 (p, 1H J = 7,6 Hz), |3.2-3.3
(b, 3H).| 2.88 (m [2H) 278 (m 2H), 2.37-2.4 (m 1H), 2.16]2.25 (n 6H).
1.67-1.77 (yp 2H), X LCVMS mz = 384 (M + 1),.sMethadyBy | [0169]

1'-Cyclobutyl-6-(2H-pyridazin-2-one-6-yl)-spiro[1,3benzodioxine-
2,4’-piperidine}

O M.

29 230-232 368 (M + H)
Me O’CN @

1'-Cyclobutyl-7-methyl-6-(2H-pyridazin-2-one-6-yl)-spiro
[1,3benzodioxine-2,4'-piperidine}
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Step 2) NI-12N H H20

[0170] Step I.

est er-6-brono-spiro[ 1, 3- benzodi oxi ne-2, 4'
in ether (300 nlL) under argon at
32.5 nL, 45.5 mmol) dropwi se and the reaction was stirred at
3,3-D nethyldihydrofuran-2,5-dione in ether

m n.

To 1'-carboxylic acid tert-butyl

Step 3) TFA/DCM Step 4) NaCNBH3 O r

Exanpl e 34

-pi peridine] (14.589, 37.94 mol)
-78 C was added secbutyllithium (1.4 M

-78 C for 30
(10 nL) was added and the

reaction was sfirred for 30 mn at-78 'C and quenched with water(-40 ni).
The reaction was warmed to rt and copegatrated to renove the organic
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extracte
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Synthesis of 6-bromo-1'-cyclobutyl-spiro[1,3benzodioxine-2,4"-piperidine]

[0165]
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36 o
1uCycl obut y1-6- (4. 5-di hydropyri dazi n- 3-one) -spiro[ 1, 3- benzodi oxi ne2. 4' - pi pe
ridine] HA, NI 192-194 356 (M+ H) 37 oN,
1. -Cycl obutyl-6- (4, 5-di hydro-4, 5-cycl opropyl pyri dazi n-3-one)-spiro
[ 1, 3- benzodi oxi ne-2,4. -piperidine] YNIII 111 >300 (HCl) 368 (M+ H) 38 oH
1' - Cycl obulyl- 6- (4, 5-di hydro-4, 5-cycl obutyl pyri dazi n-3-one)-spiro
[ 43- benzodi oxi ne- 14" - pi peri di ne] N,
[0166] Toa solution of 6-bromo-1"H-spiro[1,3benzodioxine-2,4'-piperidine] (238g, 0.84 mol) and cyciobutanone (117g,
1.676 mol) in THF (2 L) on an ice bath was added NaBH(OAc), (266 g, 1.255 mol) portion wise over 25 min under
nitrogen. The resulting mixture was allowed to warm to rt and stirred overnight. The reaction mixture was poured into a
mixture of ice (1.7 L), saturated NaHCOj5 (1.7 L) and ethyl acetate (1.7 L) with vigorous stirring. After separation, the
aqueous phase was adjusted to pH 11 by addition of 2M NaOH and extracted with ethyl acetate (2 L x 2). The extracts

were combined, washed with saturated NaHCO4 (1.5L), brine (1.5 L), dried over Na,S0O, and concentrated. The obtained
solid was purified by column chromatography (hexanes/ethyl acetate 3/1to 1/1) to give 208 g (73%). MS m/z =339 (M + 1).

Example 34
1'-Cyclobutyl-6-[5H-4,4-dimethylpyridazin-3-one)-spiro[ 1,3-benzodioxine-2,4'-piperidine]

[0167]

L7 - \
sec-Buli o 6]
O\Q Et,O/THF
—_—— O
/@/O Ox %0 HO
Br V 0o

1) NH,NH, H,0 o \O\l
2)HCl

Example 34

[0168] Method A: Into a 3-neck round bottom flask 6-bromo-1’-cyclobutyi-spiro[1,3benzodioxine-2,4"-piperidine] (5.0
9,15 mmol) in 80 mL THF/ether (4:1) was cooled at -76 “C under an atmosphere of nitrogen sec-Butyl lithium (1.4 M in
cyclohexane, 13 mL, 18 mmol) was added dropwise and the mixture stirred at that temperature for 4 h. Then, 3,3-
dimethyi-dihydrofuran-2,5-dione (2.8 g, 22 mmol} in THF (10 mL) was added dropwise, the cooling bath was removed
and the reaction was allowed to warm to 0 °C for 1 h. LCMS showed the acid product (MS m/z = 386 (M -1). Water (5
mb) was added, and the mixture concentrated and the resulting oil dissolved in iPrOH (40 mL). Hydrazine hydrate (2
mL, 50 mmol) was added and the reaction heated at 110 "C for 24 h, cooled to rt and concentrated to remove iPrOH.
The water layer was decanted from the white semi-solid material, which was dissolved in DMC and dried (MgS04). The
product was purified on ISCO (silica gel, 95/5 increasing to 9/1 DCM/MeOH) to give 1.9 g (33%). mp 266-269 "C (HCI
salt; MeOH-ether), TH NMR (DMSO) § 11.4 (s, 1H), 10,8 (s, 1H), 7.6-7.65 (m, 1H), 7.54 (s, 1H), 6.9-6.95 (m, 1H),
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NI IPON271-274 (HC) 382 (M+ H 39 oH

1' - Cycl obut yl - 6- (4, 5-di hydr o- 5- net hyl pyri dazi n- 3-one) - spi r o[ 13-

benzodi oxi ne-2,4' -piperidinel 1 IP MeoCN 209-214 (HClI) 370 (M+ H 40 O%
1' - Cycl obut y1- 6- ( 5- mat hyl pyri dazi n- 3-one) - spi ro[ 1. 3- benzodi oxi ne2, 4' - ei peri
dine] YNNI M O

4.92-4.94 (d, 2H, J = 10 Hz), 3.68-3.76 (p, 1H, J = 7.6 Hz), 3.2-3.3 (b, 3H), 2.88 (m, 2H), 2.78 (m, 2H), 2.37-2.4 (m, 1H),
2.16-2.25 (m, 6H), 1.67-1.77 (m, 2H), 1.06 (s, 6H). LCMS m/z = 384 (M + 1).

Method B:

[0169]
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Step 2) NH,NH,- H,0O

Br

Step 3) TFA/DCM
Step 4) NaCNBH,
o

f

Example 34

[0170] Step 1. To 1’-carboxylic acid tert-butyl ester-6-bromo-spiro[1,3-benzodioxine-2,4'-piperidine] (14.58 g, 37.94
mmol) in ether (300 mL) under argon at -78 "C was added secbutyllithium (1.4 M; 32.5 mL, 45.5 mmol) dropwise and
the reaction was stirred at -78 °C for 30 min. 3,3-Dimethyldihydrofuran-2,5-dione in ether (10 mL) was added and the
reaction was stirred for 30 min at-78 *C and quenched with water (-40 mL). The reaction was warmed tort and concentrated
to remove the organic solvents. The agueous layer was acidified with 5N HCl to pH = 3-4, extracted with dichloromethane
(150 mL), and the organic layer was washed with water and brine, dried over sodium sulfate, and concentrated. The
product was purified using silica gel column chromatography (2-3% methanol/dichloromethane). The fractions were
concentrated, triturated with dichloromethane (-5 mL)/ether (-10 mL)/hexanes (~15-20 mL), and filtered off white solid
to obtain 5.52 g (34%); MS m/z: 434 (M + H).

[0171] Step 2. To the product from step 1 (5.52 g, 12.7 mmol) (1’-carboylic acid tert-butyl ester-6-(2,2-dimethyl-4-oxo-
butyric acid)-spiro[1,3-benzodioxine-2,4-piperidine]) in isopropy! alcohol (70 mL) was added hydrazine monohydrate
(0.956 mL, 19.1 mmol) and the reaction was heated at 80°C overnight and concentrated. The residue was partitioned
between water/dichloromethane, washed with brine, dried over sodium sulfate, and concentrated to obtain 5.4 g (>95%)
of a crude product; MS m/z: 430 (M + H).

[0172] Step 3. Example 35. To the product from step 2 (1'-carboxylic acid tert-butyl ester-6-(4,4-dimethyl-4,5-dihydro-
2H-pyridazin-2-one)-spiro[1,3-benzodioxine-2,4’-piperidine] (5.46 g, 12.7 mmol) in dichloromethane (100 mL) was added
trifluoroacetic acid (10 mL, 129.8 mmol) and the reaction was stirred for 4 h at rt and concentrated. The product was
azeotroped with benzene and dried under vacuum to give 5.6 g of crude product as an oil; MS m/z: 330 (M + H).
[0173] Step 4. Example 34. To the product from step 3 (1'-H-6-(4,4-dimethyl-pyridazinone)-spiro[1,3-benzodioxine-
2 4"-piperidine] triflucroacetic acid salt) (5.6 g, 12.6 mmol) and cyclobutanone (2.83 mL, 37.9 mmol) in DMF (10 mL)/
methanol (50 mL)/acetic acid (3 mL) under argon cooled at 0 "C was added sodium cyanoborohydride (3.97 g, 63.2
mmol) slowly in portions. The reaction was heated at 60 “C overnight and concentrated. The reaction was partitioned
between dichloromethane/1N sodium carbonate, washed with water and brine, dried over sodium sulfate, and concen-
trated. The product was purified using a single step silica gel column (5% methanol/dichloromethane) and concentrated.
The free base was dissolved in chloroform (-50 mL) and 1N HCl/ether (~17 mL) was added. The product was collected
after addition of ether to give 3.64 g (67 %) of white solid; mp 269-270 "C MS m/z: 384 (M + H).

[0174] The following examples were synthesized using modifications to the procedure for example 34 or methods
described herein.
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Radi ol i gand bound to receptor, and therefore in proximty to the
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Radioligand bound to receptor, and therefore in proximity to the scintillation beads, was measured using a MicroBeta
scintillation counter.

[0180] GTPyS Binding. Membranes were resuspended in 20 mM HEPES pH 7.4 containing: 1 mM EDTA, 0.17 mg/mi
dithiothreitol, 100 mM NaCl, 30 wg/ml saponin and 5 mM MgCl,. For measurement of inverse agonist activity, increasing
concentrations of test compounds were incubated in a 96 well microtiter plate with 10 pg/well membrane protein, 5 uM
GDP, scintillation proximity beads (Perkin Elmer, FlashBiueGPCR Scintillating Beads) and [35S]-GTPYS (0.1 nM final
concentration). Following incubation for 45 minutes in the dark at room temperature, the microtiter plate was centrifuged
at 1000 x g for 5 minutes and radioactivity bound to the membranes was counted using a MicroBeta scintillation counter.
Non-specific binding was measured in the presence of 10 wM GTP. A decrease in bound [358]-GTPYS is indicative of
Hj receptor inverse agonist activity in this assay. Antagonist activity of test compounds was determined in a similar
experiment under the following conditions. Membranes were resuspended in 20 mM HEPES pH 7.4 containing: 1 mM
EDTA, 0.17 mg/mi dithiothreitol, 200 mM NaCli, 30 pg/ml saponin and 20 mM MgCl,. The membranes were incubated
at 10 pgfwell membrane protein in a microtiter plate with increasing concentrations of test compounds, 20 pM GDP,
scintiflation proximity beads and [38S]-GTPyS (0.1 nM final concentration) plus 30 nM R-alpha-methylhistamine. The
microtiter plates were incubated and processed as described above. A decrease in R-alpha-methylhistamine stimulated
[5S]-GTPYS binding is indicative of Hq receptor antagonist activity in this assay.

Human H; Assays:

[0181] Methods: CHO cells stably expressing the human H, receptor (GenBank : NM_007232) were harvested and
cell pellets were frozen (-80° C). Cell pellets were resuspended in 5 mM Tris-HCI, pH 7.5 with 5 nM EDTA and a cocktail
of protease inhibitors (Complete Protease Inhibitior Tablets, Roche Diagnostics). Cells were disrupted using a polytron
cell homogenizer and the suspension was centrifuged at 1000 x g for 10 minutes at 4’C. The pellet was discarded and
the supernatant centrifuged at 40,000 x g for 30 min at 4°C. This membrane pellet was washed in membrane buffer
containing 50 mM Tris-HC!, pH 7.5 with 0.6 mM EDTA, 5 mM MgCl, and protease inhibitors, recentrifuged as above
and the final pellet resuspended in membrane buffer plus 250 mM sucrose and frozen at -80°C.

[0182] Radioligand Binding. Membranes were resuspended in 50 mM Tris HCI (pH 7.4), 5 mM MgCl,, 0.1% BSA.
The membrane suspensions (10 pg protein per well) were incubated in a 96 well microtiter plate with [3H]-N-alpha-
methylhistamine (approximately 1 nM final concentration), test compounds at various concentrations {0.01 nM - 30 pM)
and scintillation proximity beads (Perkin Elmer, FlashBlueGPCR Scintillating Beads) in a final volume of 80 . for 4 hours
at room temperature, protected from light. Non-specific binding was determined in the presence of 10 uM clobenpropit.
Radioligand bound to receptor, and therefore in proximity to the scintillation beads, was measured using a MicroBeta
scintillation counter.

[0183] GTPYyS Binding. Membranes were resuspended in 20 mM HEPES pH 7.4 containing: 1 mM EDTA, 0.17 mg/mi
dithiothreitol, 100 mM NaCl, 30 pg/mi saponin and 5 mM MgCl,. For measurement of inverse agonist activity, increasing
concentrations of test compounds were incubated in a 96 well microtiter plate with 10 pg/well membrane protein, 5 pM
GDP, scintillation proximity beads (Perkin Elmer, FlashBlueGPCR Scintillating Beads) and [358]-GTPYS (0.1 nM final
concentration). Foliowing incubation for 45 minutes in the dark at room temperature, the microtiter plate was centrifuged
at 1000 x g for 5 minutes and radioactivity bound to the membranes was counted using a MicroBeta scintillation counter.
Non-specific binding was measured in the presence of 10 1M GTP. A decrease in bound [35S}-GTPYS is indicative of
H; receplor inverse agonist activity in this assay. Antagonist activity of test compounds was determined in a similar
experiment under the following conditions. Membranes were resuspended in 20 mM HEPES pH 7.4 containing: 1 mM
EDTA, 0.17 mg/mi dithiothreitol, 200 mM NaCl, 30 p.g/mi saponin and 20 mM MgCl,. The membranes were incubated
at 10 ng/well membrane protein in a microtiter plate with increasing concentrations of test compounds, 20 pM GDP,
scintiliation proximity beads and [35S]-GTPyS (0.1 nM final concentration) plus 30 nM R-alpha-methylhistamine. The
microtiter plates were incubated and processed as described above. A decrease in R-alpha-methylhistamine stimulated
[35S]-GTPYS binding is indicative of H4 receptor antagonist activity in this assay.

[0184] Other assays that may be used in connection with the present invention are set forth below. Examples of the
present invention can be tested in the following in vivo models:

Evaluation of Wake Promoting Activity in Rats

[0185] The methodology utilized for evaluating wake promoting activity of test compounds is based on that described
by Edgar and Seidel, Journal of Pharmacology and Experimental Therapeutics, 283:757-769, 1997, and incorporated
herein in its entirety by reference.

Compounds of the invention either have demonstrated or are expected to demonstrate utility for wake promoting activity.
Dipsogenia Model: Inhibition of histamine agonist-induced water drinking in the rat. Histamine, and the Hy-selective
agonist (R)-o-methylhistamine (RAMH) induce water drinking behavior in the rat when administered either peripherally
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5 oN 40 Nt ++-F +++ Reference 6 0 NI, 411 (conti nued)

or centrally (Kraly, F.S., June, K.R. 1982 Physiol. Behav. 28: 841.; Leibowitz, S.F. 1973 Brain Res. 63:440; Ligneau X,,
Lin, J-S., Vanni-Mercier G., Jouvet M., Muir J L., Ganellin C.R., Stark H., Elz S., Schunack W., Schwartz, J-C. 1998 J
Pharmcol. Exp. Ther. 287:658-66.; Clapham, J. and Kilpatrick G.J. 1993 Eur. J. Pharmacol. 232:99-103) an effect which
is blocked by Hj receptor antagonists thioperamide and ciproxifan. Compounds of the invention either have demonstrated
or are expected to block RAMH induce water drinking behavior.

Novel object discrimination: Novel object discrimination (NOD; also referred to as novel object recognition) is an
assay for short-term visual recognition memory that was first described by Ennaceur and Delacour (Ennaceur, A. and
Delacour, J. (1988) Behav Brain Res 31: 47-59).

Social recognition: Social recognition (SR) is an assay for short-term social (clfactory) memory that was first described
by Thor and Holloway {1982). Thor, D. and Holloway, W. (1982) J Comp Physiolog Psychcol 96: 1000-1006.

[0186] Compounds of the invention either have demonstrated or are expected to demonstrate inhibition of Hz and
thereby utility for treatment of the indications described herein.

{0187} Table B lists the Human and Rat H; binding data for Examples 1-18 of the present invention. Binding constants
(K;) for Examples 1-41 in the Human H; and Rat H; methods described herein are expressed by letter descriptor to
indicate the following ranges: "+++" is less than 200 nM; "++" is 200-1000 nM; "+" is >1000nM.

Table B
Example Structure HumanH3KinM | RatH; KinM
1 ++ +4++
2 +++ +4++
3 4+ ++
4 ++ +tt
5 +++ +4++
Reference 6 + +
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Dosage and Formulation

[0188] For therapeutic purposes, the compounds of the present invention can be administered by any means that
results in the contact of the active agent with the agent’s site of action in the body of the subject. The compounds may
be administered by any conventional means available for use in conjunction with pharmaceuticals, either as individual
therapeutic agents or in combination with other therapeutic agents, such as, for example, analgesics. The compounds
of the present invention are preferably administered in therapeutically effective amounts for the treatment of the diseases
and disorders described herein to a subject in need thereof.

[0189] A therapeutically effective amount can be readily determined by the attending diagnostician, as one skilled in
the art, by the use of conventional techniques. The effective dose will vary depending upon a number of factors, including
the type and extent of progression of the disease or disorder, the overall health status of the particular patient, the relative
biological efficacy of the compound selected, the formulation of the active agent with appropriate excipients, and the
route of administration. Typically, the compounds are administered at lower dosage levels, with a gradual increase until
the desired effect is achieved.

[0190] Typical dose ranges are from about 0.01 mg/kg to about 100 mg/kg of body weight per day, with a preferred
dose from about 0.01 mg/kg to 10 mg/kg of body weight per day. A preferred daily dose for adult humans includes about
25, 50, 100 and 200 mg, and an equivalent dose in a human child. The compounds may be administered in one or more
unit dose forms. The unit dose ranges from about 1 to about 500 mg administered one to four times a day, preferably
from about 10 mg to about 300 mg, two times a day. In an alternate method of describing an effective dose, an oral unit
dose is one that is necessary to achieve a blood serum level of about 0.05 to 20 ng/ml in a subject, and preferably about
1t0 20 pg/ml.

[0191] The compounds of the present invention may be formulated into pharmaceutical compositions by admixture
with one or more pharmaceutically acceptable excipients. The excipients are selected on the basis of the chosen route
of administration and standard pharmaceutical practice, as described, for example, in Remington: The Science and
Practice of Pharmacy, 20th ed.; Gennaro, A. R., Ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2000. The com-
positions may be formulated to control and/or delay the release of the active agent(s), as in fast-dissolve, modified-
release, or sustained-release formulations. Such controlled-release, or extended-release compositions may utilize, for
example biocompatible, biodegradable lactide polymers, lactide/glycolide copolymers, polyoxyethylene-polyoxypropyl-
ene copolymers, or other solid or semisolid polymeric matrices known in the art.

[0192] The compositions can be prepared for administration by oral means; parenteral means, including intravenous,
intramuscular, and subcutaneous routes; topical or transdermal means; transmucosal means, including rectal, vaginal,
sublingual and buccal routes; ophthalmic means; or inhalation means. Preferably the compositions are prepared for oral
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administration, particularly in the form of tablets, capsules or syrups; for parenteral administration, particularly in the
form of liquid solutions, suspensions or emulsions; for intranasal administration, particularly in the form of powders,
nasal drops, or aerosols; or for topical administration, such as creams, ointments, solutions, suspensions aerosols,
powders and the like.

[0193] For oral administration, the tablets, pills, powders, capsules, troches and the like can contain one or more of
the following: diluents or fillers such as starch, or cellulose; binders such as microcrystalline cellulose, gelatins, or
polyvinylpyrrolidones; disintegrants such as starch or cellulose derivatives; lubricants such as talc or magnesium stearate;
glidants such as colloidal silicon dioxide; sweetening agents such as sucrose or saccharin; or flavoring agents such as
peppermint or cherry flavoring. Capsules may contain any of the afore listed excipients, and may additionally contain a
semi-solid or liquid carrier, such as a polyethylene glycol. The solid oral dosage forms may have coatings of sugar,
shellac, or enteric agents. Liquid preparations may be in the form of aqueous or oily suspensions, solutions, emulsions,
syrups, elixirs, etc., or may be presented as a dry product for reconstitution with water or other suitable vehicle before
use. Such liquid preparations may contain conventional additives such as surfactants, suspending agents, emulsifying
agents, diluents, sweetening and flavoring agents, dyes and preservatives.

[0194] The compositions may also be administered parenterally. The pharmaceutical forms acceptable for injectable
use include, for example, sterile agueous solutions, or suspensions. Aqueous carriers include mixtures of alcohols and
water, buffered media, and the like. Nonaqueous solvents include alcohols and glycols, such as ethanol, and polyethylene
glycols; oils, such as vegetable oils; fatly acids and fatty acid esters, and the like. Other components can be added
including surfactants; such as hydroxypropyliceiiulose; isotonic agents, such as sodium chloride; fluid and nutrient re-
plenishers; electrolyte replenishers; agents which control the release of the active compounds, such as aluminum mon-
ostearate, and various co-polymers; antibacterial agents, such as chiorobutanol, or phenol; buffers, and the like. The
parenteral preparations can be enclosed in ampules, disposable syringes or multiple dose vials. Other potentially useful
parenteral delivery systems for the active compounds include ethylene-vinyl acetate copolymer particles, osmotic pumps,
implantable infusion systems, and liposomes.

[0195] Other possible modes of administration include formulations for inhalation, which include such means as dry
powder, aerosol, or drops. They may be aqueous solutions containing, for example, polyoxyethylene-9-lauryl ether,
glycocholate and deoxycholate, or oily solutions for administration in the form of nasal drops, or as a gel to be applied
intranasally. Formulations for topical use are in the form of an ocintment, cream, or gel. Typically these forms include a
carrier, such as petrolatum, lanolin, stearyl alcohol, polyethylene glycols, or their combinations, and either an emuisifying
agent, such as sodium lauryl sulfate, or a gelling agent, such as tragacanth. Formulations suitable for transdermai
administration can be presented as discrete patches, as in a reservoir or microreservoir system, adhesive diffusion-
controlled system or a matrix dispersion-type system. Formulations for buccal administration include, for example loz-
enges or pastilles and may also include a flavored base, such as sucrose or acacia, and other excipients such as
glycocholate. Formulations suitable for rectal administration are preferably presented as unit-dose suppositories, with
a solid based carrier, such as cocoa butter, and may include a salicylate.

[0196] As those skilled in the art will appreciate, numerous modifications and variations of the present invention are
possible in light of the above teachings. It is therefore understood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifically described herein, and the scope of the invention is intended
to encompass all such variations.
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or a sterecisomeric form, mixture of sterecisomeric forms, or a pharmaceutically acceptable salt thereof,
wherein:

R1is C4-Cgq cycloalkyl;

W is -CHy-, -CH,CHy-, or -CH,-0O -;

kis0,1,0r2; mis 0, 1, or 2; and the sumof mand kis 1,2, or 3;

Y2=Y3 ig -C(X)=CH- or -CH=C(X)-;

X is R2, -ORZ, -(C,4-Cj5 alkyl)-R2, -O-(C4-C alkyl)-R2, -NHR2, -NHC(=0)R?, or -NHC(=0)NHRZ?; wherein said
C;-C3 alkyl is optionally substituted with -OH or C4-C, alkoxy;

RZis

AisF, Cl, or Br;

R3is H, F, or C4-Cy4 alkyl;

R4is H, F, or C4-Cy4 alkyl;

R4\ is H, F, Cl, Br, or C4-C, alky};

R5is H, F, or C4-C, alky;

R5Ais H, F, Cl, Br, C4-C, alkyl or pheny};

or, R% and RS, together with the carbon atoms to which they are attached, form a fused C3-Cg cycloalkyl ring
optionally substituted with1, 2, or 3 R4,

or, R4 and R5A, together with the carbon atoms to which they are attached, form a fused phenyl ring optionally
substituted with 1, 2, or 3 R14;

a C4-Cgq cycloalkyl ring optionally substituted with 1, 2 or 3 R';

a 5 to 6 membered fused heteroaryl ring systern containing one, two, or three heteroatoms selected from N, O,
and S, wherein said heteroary! ring system is optionally substituted with 1, 2, or 3R; or

a 5 to 6 membered fused heterocycloalkyl ring system containing one, two, or three heteroatoms selected from
N, O, S, SO, and SO,, wherein said heterocycloalkyl ring system is optionally substituted with 1, 2, or 3 R4,
R8is H, F, or C4-C, atkyl;

R7is H, F, Cl, Br, or C4-C, alky};

R8is H, -C(=0)R?7, -CO,R?7, C,-Cg alkyl optionally substituted by 1-3 R20;

C4-Cj cycloalkyl optionally substituted by 1-3 R20A;

Cg-Cyg aryl optionally substituted by 1-3 R20A;

C,-C,5 arylalkyl optionally substituted by 1-3 R204; or

a 5 to 10 membered heteroaryl ring system containing one, two, or three heteroatoms selected from N, O, and
S, wherein said heteroary! ring system is optionally substituted with 1-3 R204;

R9, at each occurrence, is independently F, Cl, Br, C;-C, alkyl, or C,-C, alkoxy;

R0is F, Cl, Br, C4-C5 alkyl, or C4-C; alkoxy;

R4 at each occurrence is independently F, Cl, Br, I, -OR21, -OR?2, -NR23R24, -NHOH, -NO,, -CN, -CF3, (=0
-C(=0)R21, -CO,R?1, -OC(=0)R21, -C(=0)NRZR24, -NRZ7C(=0)R%1, -NR27C(=0)0R?1, -OC(=0)NR23R24,
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-NR27C(=8)R21, -SR21, -S(O)R2*, or -S(0),R?1; C4-Cg alkyl optionally substituted with OR25; C,-Cg alkenyl, or
C,-Cg alkynyl;

R20 at each occurrence is independently F, Cl, Br, 1, -OR21, -OR?2, -NR?3R24, -NHOH, -NO,, -CN, -CF3, (=0),
-C(=0)R2!, -CO,R21, -OC(=0)R2!, -C(=0)NRBR24, -NR27C(=0)R?!, -NR27C(=0)OR2!, -OC(=0)NRZ3R24,
-NRZIC(=S)R21, -SR21 - S(O)R?Y, or -S(0)R?1; C4-Cq alky! optionally substituted with OR26; C,-Cg alkenyl,
C,-Cg atkynyl, C3-Cy cycloalkyl, phenyl, 3- to 7-membered heterocycloalkyl group, or 5- or 6-membered heter-
oaryl group;

R20A at each oceurrence is independently F, CI, Br, |, -OR2?, -OR?2, -NR23R24, _-NHOH, -NO,, -CN, -CF3, (=0),
-C(=0)R21, -CO,R2!, -OC(=0)R2!, -C(=0)NR23R24, -NR27C(=0)R?}, -NR?7C(=0)OR?!, -OC(=0)NRZ3R?4,
-NR27C(=S)R?1, -SR21, -S(0)R21, or -§(0),R21; C,-Cg alkyl optionally substituted with OR25; C,-Cg alkenyl, or
C,-Cg alkynyl;

R2! at each occurrence is independently H, C4-Cg alkyl, Cg-Cyg aryl, or C;-Cy5 arylalkyl;

R22 at each occurrence is independently the residue of an amino acid after the hydroxyl group of the carboxyl
group is removed;

R23 and R24 at each occurrence are independently selected from H, C4-Cg alkyl, and C4-Cq aryl;

or, R23 and R4, together with the nitrogen atom to which they are attached, form a 3 to 7 membered hetero-
cycloalkyl ring system containing one, two, or three heteroatoms selected from N, O, and S, wherein said
heterocycloalkyl ring system is optionally substituted with =O;

R26is H or C4-Cg alkyl;

R?7 is H or C4-Cgalkyl;

nis g, 1,2, or3; and

zis0,1,2,3,4,5,0r6.

2. A compound according to claim 1 wherein W is -CH,- or -CH,-CH,-.

3. A compound according to claim 1 wherein R2 is

4. A compound according to claim 1 wherein R4 and R5, together with the carbon atoms to which they are attached,
form a fused cyclopropy! or cyclobutyl ring.

5. A compound according to claim 1 wherein R*A and R4, together with the carbon atoms to which they are attached,
form a fused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, cyclopropyl, cyciobutyl, cyclopentyl, or cyclohexyl ring.

6. A compound according to claim | wherein the sum of mand k is 2.

7. A compound according to claim 1 wherein Y2=Y3 is -C(X)=CH-.

8. A compound according to claim 1 wherein X is R2 or -ORZ.

9. A compound according to claim 1 wherein R8 is H or C,-Cg alkyl optionally substituted by 1-3 R%0

10. A compound according to claim 1 wherein R is C4-C, alkyl.

11.. A compound according to claim 1 wherein nis O or 1.

12. A compound according to claim 1 wherein z is 0.
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13. A compound according to claim 1 that is a compound of Formula (11):

X W
N—R'
. o}
(R )n R10
an

or a sterecisomeric form, mixture of stereoisomeric forms or a pharmaceutically acceptable salt thereof,
wherein:

Ry is C53-Cy cycloalkyl;

W is -CHy- or -CHy-CHy-;
Xis R2, -ORZ, or -NHRZ;
R2is

R3is H or C4-C, alkyl;

R?is H or C4-C, alkyl;

R is H or C4-Cy alkyl;

R5is Hor C;-C, alkyl;

R5A is H, C4-Cy4 alkyl, or phenyl;

or, R% and RS, together with the carbon atoms to which they are attached, form a fused C3-Cg4 cycloalkyl ring
optionally substituted with 1-3 R4;

or, R4 and R5A, together with the carbon atoms to which they are attached, form a fused phenyl ring optionally
substituted with 1-3 R4;

a C4-Cgeycloalkyl ring optionally substituted with 1-3 R14;

a 5 to 6 membered fused heteroaryl ring system containing one, two, or three heteroatoms selected from N, O,
and S, wherein said heteroary! ring system is optionally substituted with 1-3 R%4; or

a 5 to 6 membered fused heterocycloalkyl ring system containing one, two, or three heteroatoms selected from
N, O, 8, S0, and SO,, wherein said heterocycloalkyl ring system is cptionally substituted with 1-3 R4,

RS is H or C4-C, alky}; and

R7is Hor C4-C, alkyl.

14. A compound according to claim 13 wherein R1 is cyclobutyl or cyclopentyl.

15. A compound according to claim 13 wherein R? is
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16. A compound according to claim 13 wherein R4 and R5, together with the carbon atoms to which they are attached,
form a fused cyclopropyl or cyclobutyl ring.

17. A compound according to claim 13 wherein R4 and R5A, together with the carbon atoms to which they are attached,
form a fused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl ring.

18. A compound according to claim 13 wherein R8 is H.

19. A compound according to claim 1 that is a compound of Formula (Ili):

R W
N—R’
. 0
(R )n R10
(1

or a stereoisomeric form, mixture of sterecisomeric forms or a pharmaceutically acceptable salt thereof,
wherein:

R1is C5-Cg cycloalkyl;
W is -CH,- or -CHy-CHo-;
R2is

R3 is H, methyl, or ethyl;

R4 is H, methyl, or ethyl;

R4 is H, methyl, or ethyl;

R5 is H, methyl, or ethyl;

RSAis H, methyl, or ethyl;

or, R% and R, together with the carbon atoms to which they are attached, form a fused C5-Cg cycloalkyl ring;
or, R4 and R5A, together with the carbon atoms to which they are attached, form a fused phenyl ring;

C;-Cg cycloatkyl ring;
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Dosage and Fornul ati on [0188] For therapeutic purposes, the conpounds of
the present invention can be adm nistered by any neans that results in the
contact of the active agent with the agent's site of action in the body of
t he subject. The conpounds nmay be adm ni stered by any conventional neans
avai l abl e for use in conjunction with pharmaceuticals, either as individual
t herapeutic agents or in conbination with other therapeutic agents, such
as, for exanple, anal gesics. The conpounds of the present invention are
pref erabl y admsitasirsii@reedset mictolg rigpdiet coahihgone fvb.eotr¢aneereampe setegediion Niche
treat ment of apheodi seases and di sorders described herein to a subject in
need ther eof .>' PRSI Ao hereslat| EarTsy BrTEe Ve AMGRT€aR° HEFELYi |y
det er mi ned by;phe abténti ng di agnostician, as one skilled in the art, by
the use of conyentdn@nadingd echni ques. The effective dose will vary depending
upon a nunbermreafeathagtiens,s indaehdadi. ARG, inaey, yyp ectsondoexéxent  of progressi on of
t he di sease & ith. Sovretherethyltnipiropiregttalyl antheal t h st at us of the particul ar
patient, the &t aPve biol ogi cal efficacy of the conpound sel ected, the
fornul at ,pn Qf 1 NEARL U396, Wbl BRRLOAN] at e excipients, and the route
of adm ni strati on. TyplcaPIy, t he conpounds are adm nistered at | ower
dosage levels, with a gradual increase until the desired effect is
achi eved. [0190] Typi cal dos&zran es are fromabout 0.01 ng/kg to about 100
ng/ kg of body wei ght per day, ™ eferned dose from about 0.01 ng/kg
to 10 ng/ kg of body wei ght per A pief erNe®R'daily dose for adult humans
i ncl udes about 25, 50, 100 and 2 hyg,0a n equi val ent dose in a human
child. The conpounds may be a@ni.ni steregoi n one or nore unit dose forns.
The unit dose ranges fromabout 1 to about 500 ng adm ni stered one to four
times a day, preferably from about 10gmg to about 300 ng, two tines a day.
In an alternate nethod of describing an effective dose, an oral unit dose
I S_ one t hatora’s%re&&ﬁ@rﬁ%ﬁr{ MixtBrQof@t%@éis@Me%c @rm@brggﬁim%@'uﬁém Lc@éﬁ%lﬂe th th@&QUt 0.05 to 20
ggirel in ansdpject, and preferably about 1 to 20 gg/m . 10191] The
conpounds of the present invention nmay be fornul ated i nto pharnaceuti cal
conposi t i ons ROy craldmivhet wrlaeeniii t h one or nore pharnmaceutical ly acceptabl e
exci pients. THeC8x&iPléfr's are selected on the basis of the chosen route of
admi ni stration"and standard pharnaceutical practice, as described, for
exanple, in Rem ngton: The Science and Practice of Pharmacy, 20th ed.;
Gennaro, AL R, Ed.; Lippincott Wllianms & WII4 ns: Phil adel phia, PA 2000.
The conpositions nmay be forqylatgd to contbpl d/ or delay the rel ease of
the active agent(s), as in fasg<dissol ve, T INad-rel ease, or
sust ai ned-rel ease formul ati llel,ease, or
ext ended-rel ease conpositio fpl e bi oconpati bl e,
bi odegr adabl e beti de polynﬁ$s,Rda i der gl'ycgishde copol yners,
pol yoxyet hyl ene- pol yoxypr opyl ene copol Yhers, or other solid or semsolid
polymeric matrices known in the art. [0192] The conpositions can be
pr epar ed fongnggﬁyJegion by oral neans; parenteral neans, including
i ntravenous, gfQ4f seular, and subcutaneous routes; topical or transdernal
means; transnmwcosaknyreang, | ncluding rectal, vaginal, sublingual and buccal
rout es; opht Ralsmretweans; or inhal ation means. Preferably the conpositions
are preparedffﬁjﬁﬁﬁaﬂmeé&ninistration _particularlx‘in the form of tablets,
capsul es or SYFHST . t96Per BAME At Er Ams PAHFHIS P APPSO B AP EY VPP t he for m
of 1 qui d solLEkhORSRs SHSRENSIRNS b oS WELARS are EiBEned, Rhck 21158 Bleny, thienyt,
adm ni strat i QholyPasbij Gl E)iogrddy thi@ndyQ v pafty, pawiedkg ingnasal drops, or
aerosol s; or rRPeH deopiccaty; adm ni strati on, such as creans, ointnents,
sol utions, suSpémsihgresetaer osol s, powders and the |ike. [0193] For oral
adninistrati@ﬁﬁﬁfﬂé“ﬂ;Bﬁg'@?ﬁﬁPWK§“??§WHéW%Fw@ﬁb§UW@§i troches and the |ike
can contain gne ppOre S TR FBI6W ng: diluents or fillers such as

i r2.
starch, or celllUl'ose; binders such as microcrystalline cellul ose, gelatins,
or pol yvienylcpybun@bddcdog esipindisgdcad egranbs eidgeig &s st arch or cel | ul ose
derivatives; lubricants such as talc or magnesium stearate; glidants such
as colloidal silicon dioxide; sweetening agents such as sucrose or
saccharin; or flavoring agents such as pepperm nt or cherry flavoring.
Capsul es nmay contain any of the afore |isted excipients, and may
additionally contain a sem-solid or Jiquid carrier, such as a polyethyl ene
glycol. The solid oral dosage fornms nmay have coatings of sugar, shellac, or
enteric agents. Liquid preparations may be in the formof aqueous or oily
suspensi ons, solutions, enulsions, syrups, elixirs, etc., or may be
presented as a dry product for reconstitution with water or other suitable
vehi cl e before use. Such liquid preparations nmay contain conventional
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or a stereoisoneric form mxture of stereoisoneric forns, or a

phar maceutically acceptable salt thereof, wherein: R is C3-C8 cycl oal kyl;
Wis -CH2-, -CH2CH2-, or -CH2-0 -; kis O, 1, or 2, mis O, 1, or 2; and

the sumof mand k is 1,2, or 3; y2=y3 is -C(X)=CH or -CH=C(X)-; Xis R2,

-0R2, -(Cl-C3 alkyl)-R2, -0-(Cl-C3 alkyl)-R2, -NHR2, -NHC(=0)R2, or

- NHC(=0) NHR2; wherein said CL-C3 alkyl is optionally substituted with -OH
or Cl-C4 alkoxy; RZis Ra ReRe lit 11 O N, NR3IIIR3 1:24".-. AR7 RARAA RR'
0 N R4Cy.-"-R7 R4AA RGA; or
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Ais F, d, or Br; RBis H F, or C1-4 alkyl; RAis H F. or Ci1-C4 al kyl;
RAAis H F, d, Br, or Cl-C4 alkyl; RS is H F, or C1-C4 alkyl; R5A is H,
F, d, Br, Cl-C4 alkyl or phenyl; or, R4 and R5, together with the carbon
atons to which they are attached, forma fused C3-C6 cycl oal kyl ring
optionally substituted with 1, 2, or 3 Rl4; or, R4A and RSA, together with
the carbon atons to which they are attached, forma fused phenyl ring
optionally substituted with 1, 2, or 3 Rl4; a C3-C6 cycloal kyl ring
optionally substituted with 1, 2 or 3 R14; a 5 to 6 nenbered fused
heteroaryl ring system eQnt avning one, two, or three heteroatons sel ected
fromN, 0, and S, whereinTsai q”het eroaryl ring systemis optionally
substituted with 1, 2, N 0 6 nenbered fused

het er ocycl oal kyl ring syst'em cont two, or three heteroatons
selected fromN, 0, S ~Whey€] n sai d heterocycl oal kyl ring
systemis optionally substituted with 1, 2. el 4, R6is H F, or Cl1-C4
alkyl; R is H F, d, Br, or CI-C4 alkyl; R8 is -C(=0) R27, -C2R27,
Cl1-C8 al kyl optionally substituted by 1_3 R20; C3-C8 cycl oal kyl optionally
substituted by 1-3 R20A; C8-Cl0 aryl optionally substituted by 1-3 R204;
C2-C18 arylalkyl optionally substituted by 1-3 R20A; or a 5 to 10 nenbered
heteroaryl ring system c@qtaiMjng one, two, or three heteroatons selected
fromN 0, and 3, wherein %ai eteroaryl ring systemis optionally
substituted with 1-3 R20A; z ach gecurrence, is independently F, d,
Br, C1-C4 al kyl, or Cl-C4 al Roxy; Br, Cl1-C3 alkyl, or Cl-C3
al koxy; R14 at each occurrence i ¢ 5 w F, d, Br, 1, oR2i, _oR22.
_NR23R24, _NHOH, -NO2, -ON. -CF3, (™90 “e(4=0)R21, _cO02R21, _oc(.0)R21,
_c(.0)NR23R24, NR27c (=0)R21, _NR27c(=0)0 ; N_xg@O) NR23R24,
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_NR27c(=3) R21. - S(0) R21, or -S(0)2R21; Ci1-C6 al kyl optionally substituted
with OR26; C2-C6 al kenyl, or C2-C6 al kYnYl; R2 at each occurrence is

i ndependently F, C, Br, I, -0R21, NR23R24, NHOH, -NO2, -CN, -CF3, (=0),
_c(=0)R21, _cO2R21, ,OC(=0)C(=0)NR23R24, NR27c(=0)R21, NR27c(=0)0R21,
-0C(=0) NR23R24, _NR27c(=s)R21, S(0)R21, or -S(0)R21; C -C6 al kyl optionally
substituted with OR26; C2-C6 al kenyl, C2-C6 al kynyl, C3-C7 cycl oal kyl
phenyl, 3- to 7-nenbered heterocycl oal kyl group, or 5- or 6-nenbered

het eroaryl group; R23A at each occurrence is independently F, d, Br, I,
-0R21, -OR22, _NR23R24, _NHOH, -NO2, -CN, -CF3, (=0), _c(=0)R21. "cO2R21,
_oc(.0)R21. . C(=0) NR23Ra4, NNR@?C( 0)R21 _NR27C(=0) 0R21, -0C(=0) NR23R24,
-NR27C(=S) R21, -SR21, -S(P)R2 or -S(0)2R21; Cl1-C6 al kyl optionally
substituted with OR26; C2L&H C2-C8 al kynyl; R21 at each

en
occurrence i s independently™H, 3 10 I, or Cr-Cl15
aryl al kyl; R22 at each occur rence
acid after the hydroxyl group of tWe car®oxy

'y resi due of an am no
group Is renoved; R23 and R24
at each occurrence are independently selected fromH, Cl-C6 aIkyI and
C6-r. -10 awl; or, R23 and R24, together with the nitrogen atomto which
they are attached, forma 3 to 7 nenbered heterocycl oal kyl ring system
cont ai ning one, two, or three heteroatons selected fromN, 0, and S,

wherein said heterocycloaikiifél?g systemis optionally_substituted W th

=0; R26 is H or - aué Hor Cl-Céalkyl; nis 0, 1, 2, or 3;
and z is 0, 1, 2, 3, 4 Q .

Wis -CH2- or -CH2-CH2-. 3. A conpo 3 Rg to claiml1 wherein R2 is
4. A conpound according to claim1l & R4 a d R5, together with the
carbon atons to which they are attached, ' d cycl opropyl or
cyclobutyl ring. 5. A conpound accord|ng to Clalﬁxiﬁhhereln R47, and RSA
together with the carbon atons to which they are attaehed, forma fused
phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, cyclopropyl, cyclobutyl,
cycl opentyl, or cyclohexyl ring. 6. A conpound according to claiml| wherein
the sumof mand k is 2. 7 ANconpound according to claim1l wherein Y2=Y3

is -C(X)=CH .

/

0]
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B. A conpound according to claim1l wherein Xis R2 or -OR2 9. A conpound
according to claim1l wherein 1:28 is Hor Cl-C6 al kyl optionally
substituted by 1-3 R20. 10. A conpound according to claim 1l wherein RO is
Cl-C4 al kyl. 11. A conpound according to claiml wherein nis 0 or 1. 12. A
conpound according to claim1 wherein z is 0. 13. A compound according to
claiml1 that is a conpound of Forrmula (l11): (10 or a stereoisoneric form
m xture of stereoisoneric forns or a pharmaceutically acceptable salt

t hereof, wherein: Rl is C3-§§ cycloal kyl; Wis -CH or -CH2-CH2-; Xis Rz,
-0R2, or -NHR2; RRis RBOLNR7 R3is Hor CI1-C4 alkyl; R4 is Hor C1-C4
alkyl; R4A is H or Cl-Clg n RO is Hor C1-C4 alkyl; RSAis H Cl1-C4

al kyl, or phenyl; or, R4 b, together with the carbon atons to which
they are attached, forma T oal kyl ring optionally
substituted wth 1-3 R14; or, oget her with the carbon atons
to which they are attached, forma ring optionally substituted
with 1-3 R14; :
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a C3-Co6cycl oal kyl ring optionally substituted with 1-3 R14; a 5 to 6
nmenbered fused heteroaryl ring systemcontaining one, twd, or three

het eroat ons selected fromN, 0, and 5, wherein said heteroaryl ring system
is optionally substituted with 1-3 R14; or a5 to 6 nenbered fused

het erocycl oal kyl ring system containing one, two, or three heteroatons
selected fromN, 0, S, SO and $02, wherein said heterocycl oal kyl ring
systemis optionally substituted with 1-3 R14; R6 is Hor Cl1-C4 al kyl; and
R7 is Hor Cl-C4 alkyl. 14. A conpound according to claim13 wherein RL is
cycl obutyl or cyclopentyl. 15, A conpound according to claim13 wherein R2
is 16. A conpound accordimg t3claim 13 wherein R4 and R5, together with
the carbon atons to which they are attached, forma fused cyclopropyl or
cyclobutyl ring. 17. A cogpourid aj fin®@to claim 13 wherein R441 and R5A,
together with the carbon atons to s eyNare attached, forma fused
phenyl, thienyl, pyrrolyl, oxazolyl, py?i i nyw, cyclopropyl, cyclobutyl,
cycl opentyl, or cyclohmM ring. 18. A conpdln ording to claim 13
wherein R5 is H 19. A conpound according to cl 1 that is a conpound of
Formula (Il11): or a stereoisomeric form mixture of stereoisoneric forms
or a pharmaceutically acceptable salt thereof, wherein: Rl is C3-C6

cycloal kyl; Wis -CH2- or -CH2-CH2-; R2is O N, R3 RA RR6R6A or IR3 is H,
met hyl, or ethyl; Me
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R4 is H nethyl, or ethyl; RAAis H nethyl, or ethyl; RS is H nethyl, or
ethyl; RCAis H nethyl, or ethyl; or, R4 and R5, together with the carbon
atons to which they are attached, forma fused C3-C6 cycl oal kyl ring; or,
R4AA and RCA, together with the carbon atons to which they are attached,
forma fused phenyl ring; C3-C6 cycloalkyl ring; a5 to 6 nenbered fused
heteroaryl ring system containing one, two, or three heteroatons sel ected
fromN, 0O, and S; or 5 to 6 nenbered fused heterocycl oal kyl ring system
cont ai ning one, two, or three heteroatons selected fromN, 0, 5 SO and
S2; R6is H nethyl, or etMyl; R7 is H nethyl, or ethyl; R9, at each
Cccurrence, is indepengentlgd, F, d, nmethyl, ethyl, nethoxy, or ethoxy;
R113 is F, O, nethyl, e/Myl ~Nrethoxy, or ethoxy; and nis 0, 1, or 2. 20.
A conpound according to clai mll that is a conpound of Forrmula (Il1l): or a
stereoi soneric form m xture of g qtSoneric fornms or a pharnaceutically
acceptabl e salt thereof, wherein S cy tyl or cyclopentyl; Wis
-CH2- or -CH2-CH2-; R2 is NO_,Qe 5 H, or ethyl; R4 is H nethyl,
or ethyl; RAAis H, nethyl, or ethyl; R5 i

methyl, or ethyl; or, R4 and R5, together w't

._Methyl, or ethyl; R5Ais H,
thebon atoms to which
they are attached, forma fused cyclopropyl, cyclobutyl, or cyclopentyl
ring;
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or, R4A and R6A, together with the carbon atons to which they are attached,
forma fused phenyl, thienyl, pyrrolyl, oxazolyl, pyridinyl, cyclopropyl,
cycl obutyl, cyclopentyl, or cyclohexyl ring; R6 is H nethyl, or ethyl; R7
is H nethyl, or ethyl; RO, at each occurrence, is independently, F, d.
met hyl , ethyl. nethoxy, or elhoxy; RIOis F, d, nethyl, ethyl, nethoxy, or
ethoxy; and nis 0, 1, or 2. 21. A conpound according to claim1 selected
fromthe group consisting of: ,
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-1, NNNO,-0 ON  ..... Lt N."...c.:3

and

or a sterecisomeric form, mixture of sterecisomeric forms or a pharmaceutically acceptable salt thereof.

22. A pharmaceutical composition comprising a compound according to claim 1, or a sterecisomeric form, mixture of
stereoisomeric forms or a pharmaceutically acceptable salt thereof, and one or more pharmaceutically acceptable
excipients.

23. A compound according to claim 1 for use in the treatment of a disorder selected from the group consisting of
narcolepsy or sleep/wake disorders, feeding behavior disorders, eating disorders, obesity, cognition disorders,
arousal disorders, memory disorders, mood disorders, mood attention alteration, attention deficit hyperactivity dis-
order (ADHD), Alzheimer's disease/dementia, schizophrenia, pain, stress, migraine, motion sickness, depression,
psychiatric disorders, epilepsy, gastrointestinal disorders, respiratory disorders, inflammation, and myocardial inf-
arction.

24. A compound for use according to claim 23 wherein the disorder is narcolepsy or sleep/wake disorders.
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H I and or a stereoisoneric form mxture of stereoisoneric forns or
a pharmaceutically acceptable salt thereof. 22. A pharmaceuti cal
conposition conprising a conpound according to claim1, or a stereoisoneric
form mxture of stereoisoneric fornms or a pharmaceutically acceptable salt
t hereof, and one or nore pharmaceutically acceptabl e excipients. 23. A
conpound according to claim1l for use in the treatnent of a disorder

sel ected fromthe group consisting of narcol epsy or sleep/wake disorders,

f eedi ng BeRaviBha B SOLBRMS 0 i8AbS WHEreiflihSRHES s SuenBP@R: byerach@tbhid 0N di sor ders,
arousal disorders, nenory disorders, nood di sorders, nood attention

al t er at i eh A catrb@n ol worrceeling © kibim PRMpereiaibe dispidér s caniwpdighaer- ( ADHD), Al zhei ner's

di sease/ denenti a, schizophrenia, pain, stress, mgraine, notion sickness,
depression, psychiatric disorders, epilepsy, gastrointestinal disorders,
respiratory disorders, inflammuation, and nyocardial infarction. 24. A
conpound for use according to claim23 wherein the disorder is narcol epsy
or sl eep/wake disorders. 25. A conpound for use according to claim 23
wherein the disorder is attention deficit hyperactivity disorder. 26. A
conpound for use according to claim23 wherein the disorder is cognition

di sorder.
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