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analogs thereof, pharmaceutically acceptable salts thereof, pharmaceutically acceptable solvates
thereof, pharmaceutically acceptable hydrates thereof, N-oxides thereof, tautomers thereof,
regioisomers thereof, stereoisomers thereof, prodrugs thereof and polymorphs thereof,
wherein:

X and Y are independently O, S(O)y, or NR;

R' and R?are joined together to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from

0, NR’ or $(O)r;
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NR’ or S(O)4.hi enyl, indolyl, pyrrolidinolinyl, piperidonlyl,
yridazi none; and (4) R and R2

A epeneonl yl, or i
CCO’?‘E@&O@F prefemedembprtimontatteyospbed el 3f Efteria (1)-(4)
clic ring, which

. t ed
above. Accofrﬂgg?ﬁf %t&?%%ﬁ%ﬁdﬂqmﬁb&glﬁﬁgﬁb? rc&xaggun?%pgqt%gﬁtgm ).
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Accordisigiotandthbr embadimeMNRBo of R SerouAC5QT.§i wne
S(0),NR°R P’ ef erred enbodi nent, the con;ﬁtg)unaﬁcrreetgd}%ﬁ{q%for'
criteria (1)-(4) above. According to another

Thesepoafpui@tm & RRAIEBAL or R &QE@%&IIQ)QVH%E e(:entlgocﬁrgnglgt(se.r ha (4).
For example, X can be O or S(O)m, [wherein m can be 0 or 2]; R! and R? together may form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include one or more heteroatom(s) selected from O, NR? or S(O)m; R, R*, RS and R’
can be hydrogen; in each occurrence R® can be independently hydrogen, halogen, nitro, cyano,
substituted or unsubstituted alkyl, OR’, NR’RY or S(0)mR’; R® can be heteroaryl,
heteroarylalkyl, heterocyclyl or arylalkyl; further, R” and R, together with the nitrogen atom to
which they are attached, may form a saturated or unsaturated C3-Cy cyclic ring which may
optionally contain one or more hereroatom(s); and Y can be O or S.

A preferred compound of formula (I) is where X is O.

Another preferred compound of formula (I) is where X is S.

Further preferred is a compound of formula (I) where Y is O.



Accordi ng to anot her enbodi nent, none of the R5 groups
are -S(0O 2NR1Rb or - S(O 2NROR10 These conpounds nay
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er saturat ic rrng, may optionally
Furthenprafereechis hevepoatdof foahelatBoviferoRT § l3aehedRY.  Furt her

referred is a conpound of formula (l) where RL and R2
F ““%F & %‘F‘H&ﬁ at°85’é’PH‘£$°€ﬁrg’Pﬂu1?r€{3 V@gr%%ﬁnl(sazyémgp@ whi ch t hey
Furtl @rdfeudiis thﬁ@bﬁh@oFﬂSﬁhﬁlQ@%ﬁré RN l'syﬁ Lper

preferred is a corg)ound of formula (I ef'e R3 and R4

Further greffigreie agemppyn E@f@m@e 0 Vd?scemll&f RﬁaRb@@r;lnd RJ(?RQ; hydrogen.
ut a - qQ Furt her
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formy a (1) where each occurrence of R5 is sel ected
Further p ?ﬁlf?ﬁ?ﬂ# '(ﬁzfe?f’mmp&\ngd’é ornyg l@é’t’heﬁbggés subistitutqdeorqunsubstituted

arylalkyl, sub®tthtell bor ansht ( i | 01 h3K%
Y kYL Subst T i %ﬁﬁﬁg?%%gﬁgﬂ%@%{.%%ﬁ% hgfpfobrylaliot, or
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Further preferred is a compound of formula (I) where R® is (pyridin-4-y)methyl.

Further preferred is a compound of formula (I) where R is 4-trifluoromethylbenzyl.

Further preferred is a compound of formula (I) where R® is substituted with a substituted
or unsubstituted heteroaryl, such as 4-trifluoromethylpyridin-2-yl,

Further preferred is a compound of formula (I) where R” and R® are joined together with
the nitrogen atom to which they are bound to form an optionally substituted 3 to 7 membered
saturated or unsaturated cyclic ring, which may optionally include one or more heteroatoms
selected from O, NR®or S;



Further preferred is a conmpound of fornula (1) where
Rl and R2 are joined together to forma cycl obutyl
wo 2ovg/o4mnel R3- R7 are hydrogen. Further preferredi/igoes/002814
conmpound of forrmula (I) where R8 is substituted or
unsubstituted arylalkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted
het eroaryl al kyl, or substituted or unsubstituted
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Furthey; pagfeated)i§ agoamoums of forpyta @) imdiersyR” SadyR® areFeomibiined to form
preferred is a conpound of formula (1) where R8 is
qui nolin-5-yl. Further preferred is a conmpound of
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yl pyridin-2-yl.
formula (1) where

piperidine,

R8 is substituted with agsubstj
heteroaryl, such as 4-trijfl uor/)
Further preferred is &NTO ne. o
R7 and R8 are joined t getﬁér
to which they a n kor an/ptlonally
substituted B
cyclic ring, whi Ronal | y@'cl ude one or nore
heteroatons selected TromO NRe or S; -8 WO

2007/ 042906 PCT/1B2006/ 002814 Further preferred is a
conpound of fornula (1) (Mhere R7 and R8 are conbi ned

to form piperidine. According to one enbodi nent, Rl

and R2 together with the carbon atomto which they

R, BT, R’pRYR] add nned asfdefiiedialewe) opentyl or cycl ohexyl

s I . According to one preferred enbodi nent, the i
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alkyl, substiiled or Mhsubbtitiéd al'ﬁel\yl,\ sustiRRYudr ﬁnéubg’[ith(te%lléy%y?, gubsﬁguted or

unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or

wherein;

unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -OR®, -NR°R®, —C(=L)-R’, -C(0)O-R?, -
C(O)NR’R'®, -8(0),-R’, or -S(0)-NR’R'?;

p and q are independently 0, 1, 2, or 3,
and pharmaceutically acceptable salts thereof, pharmaceutically acceptable solvates thereof,
hydrates thereof, N-oxides thereof, tautomers thereof, stereoisomers thereof, prodrugs thereof
and polymorphs thereof. X is preferably O or S. According to one embodiment, X is O.

According to another embodiment, the compound of formula ITb meets the criteria (3)
mentioned above,

According to another preferred embodiment, the VR1 receptor ligands of the invention

have the formula:



(I'l'b) wherein: R, R2, R3, R4, R5 and n are as
defi ned above; R and R' are independently hydrogen,
W2 04296/ ano, hal ogen, substituted or unsubstPCTNBA06/002814
al kyl, substituted or unsubstituted al kenyl,
substituted or unsubstituted al kynyl, substituted or
unsubstituted cycl oal kyl, substituted or unsubstituted
cycl oal kyl al kyl, substituted or wunsubstituted
cycl oal kenyl, substituted or unsubstituted
cycl oal kenyl al kyl, substituted or unsubstituted aryl,
substituted or unsubstkguted arylgd kyl , substituted or
unsubstituted heteroaryly Atuted or
-unsubstituted heteroaryl alkyl, substituted or
unsubstituted hetergsycl is_groap,~ substituted or
unsubsti t ut ed h%tr 1 - OR9, - NROR10,
-C(=L)-R9, -C(BH'OR R10, -S(O,-R9, or
-S(O m NROR10; p any pendently 0, 1, 2, or
3, and pharmaceutically acceptabl e salts thereof,
phar maceutical ly acceptabl e sol vates thereof,
hydrates t hereof, N oxides thereof, tautomers thereof,
stereoi soners thereof, @AIBdrugs thereof and

wherein X, RORYJDY er eof.. IS preferably 0 or S. According
to one’ g‘%ﬁ%é&n%s n e,ﬁn%ﬁﬂ%ové_ andopsranisytieallyaavoeptable salts thereof,

phannaceut'@mlbodbm;mb,le tsbivae® TRGUHT lﬁfﬁrefte%r ! &\Pom cgst i}?}ﬁhﬁ fautomers
e

criteri nment i oned above. Accordi ng

3
thereof, Ster%qlgqnéqrﬁ a}?geégﬁﬁggﬂwgﬁtherepﬁ end/pulymerphptioiedfi gaaiBY Qfe blRrably

0. R%is préfoBR4 ; t a:.. -9 2007/ 042906
et ?Bz%%éﬁf%%§§°fﬁ§¢8ﬁé{{%‘d %‘m‘ﬂ‘nyyg IspguipolimyksMorRpreferably,
the qumolmm P YysoquinelieylrgrXyp ¥ atbidhéBio BRIMBIAEtRicRTe %?ftin? Egm oynd at
pOﬁﬁoncmiﬁE%%%onﬁnF §P?rnace jcally acceptable salts ergorm a
phar maceuti DAIF §8c CelstPatfrablydDvaiSe sAtdoedinnpiq onfeyehilsdd@Bent,
Xis O. Y istphefembfy, ON- oxi des thereof, tautomers thereof,
A gﬁereoisoners,thereof, prodrugs thereof and pol ynorphs
Ceortiag pene smbgiimyntathe compbendabl formila IRGmbds MR B, (3) or

(3) mentione@4BS¥d, Bi“%ﬁ}ﬂ% blﬁgfbét%%%ré%#t ed quinolinyl or

I soqui nol'i erably,
According to a more preferred embodiment, the VR1 receptor ligands of the invention
have the formula;

N
Sy N
H

7 RY

3
®r— | R

\

Iv)
wherein:

3 p4
X,Y,R,R", R6, R9, RIO, n, p, and q are as defined above;
one of R"-R' is N and the remaining R'-R" groups are CH or CR®

5. . '
each occurrence of R’ is independently hydrogen, nitro, cyano, halogen, substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl

-10 -



t he quinolinyl or isoquinolinyl group is attached to
the main structure of the conpound at a position on
WO b@7o#9bon-only cyclic ring. X is preferably BCDIB2806/002814
According to one enbodinment, X is 0. Y is preferably
0. According to one enbodi nent, the conpound of
formula Il neets the criteria (1), (2) or (3)
nmenti oned above, or any conbi nation thereof. According

e B S R T T8 eyt
or unsubstiRfied NyNoalklenyR4 s1)1(1’35ti’{(u’cél(f1 R??g %%&@e%&%l&&}ﬁ?lké, (siﬁ%}tated or

.. (I'V) wherein: .
unsubstitutegasyla substituterer wnsobeituton erytikyR1ubRitdtedsorNimaisktithed heteroaryl,

: r WY -R14 arpups are CH or ,..each )
— oF e peldtorBHRh SpBiiue |  wbbiiied baterpeyctic group,
substituted oy amsybshialtel dwier dlkyt edROr NpARSUbSEidyLed nd i

substituted or OBk PORY kenyl’,%{]@tfu‘e}?ufe&gy‘%rl{’ or

LA
CONRR adpstituted al kynyl, -10 WO 2007/ 042906
ubsti tuted

eachpgc/uhlég%? l%{folQ‘ZS H R%”?sS tiﬁ&e%%rﬁ%aﬁétlfy{afﬂgg&, nitro, cyano, halogen,

. cycloal kyl', substituted or
substituted oyrc lupsubisitusdck ydlkyls utibbtitiistiedr Oisub@auRat blldh®d substituted or

. ycl oal.kenyl . substituted or unsubstituted
unsubstltutegy%i(wlk éﬂ%t]ﬁlﬂtﬁ§| or yp . stitpigd ceyclnalkyiln §ulpﬁ§¢utc¢|F@dum1ljvktituted
cycloalkylalByIDS bustitu@sh Ofr Uﬁ}ﬁﬁpﬁﬁﬁtffdjt @%&%gl{%n?{jrégbsg?ﬁ{gé Lot u{:n?s%bgtgtuted

unsubstituted heteroaryl,
cycloalkenylahayilip sebstitited detasubstityted | dyl, , subsiitateidt ui ags@stituted arylalkyl,

s MBI SRS SE0Eh o T AT, s
or unsubstitufé(i:hgteﬂaﬁyclic]?gfgiug Bﬁbsti@jt%d _o@(t_@sgﬁ%@tgd I?F&oﬁéfé}i'alléylh -OR’, -
for an i s i pdependen r ogen,
NRR, —CRETR IBaat. HaBBaR T Sbhe R sros NG | ¢ ot o
| - i | kenyl
and pharma@ufithily S dg?éjtsﬁ%s %gétblrﬁts g?@@agﬁféglﬁ ac eetr;]%/a&gei solypley thereof,

substitute ,
hydrates theggedulsaxidast dreof, cthutatmiess| theuh) Stdréols@nrd thetBSURSIdriisl #dreof

and polymorphs thereof. X is preferably O or S. According to one embodiment, X is O. Y is
preferably O.

According to one embodiment, the compound of formula IV meets the criteria (3)
mentioned above.

Representative compounds of the present invention include those specified below and
pharmaceutically acceptable salts, pharmaceutically acceptable solvates, N-oxides,
stereoisomers, tautomers, prodrugs or polymorphs thereof, The present invention should not be

construed to be limited to them.
. . (i)'l -{3,4-Dihydro-1’~(methyl)spiro-[2H-1-benzopyran-2,4° -piperidine]-4-yl}-3-
(isoquinoline-5-yl)urea (Compound No. 1),

. (#)1-(2°,3,3°,4,5 ’,6’-Hexahydrospiro-[ZH-l-benzopyran-2,4’-pyran]-4-y1)-3-
(isoquinoline-5-ylyurea (Compound No. 2),

(#)1-(3,4-Dihydro-spiro-[2H-1-benzopyran-2,1’ -cyclobutan]-4-yl)-3-(isoquinolin-5-
ylurea (Compound No. 3),

-11 -



cycl oal kyl al kyl, substituted or unsubstituted
cycl oal kenyl, substituted or unsubstituted

weyorosdkenyl al kyl , substituted or unsubsti t ut BCT/EB2906/002814
substituted or unsubstituted arylal kyl, substituted
or unsubstituted heteroaryl, substituted or
unsubstituted heteroarylal kyl, substituted or
unsubsti t ut ed heterocyclic group, substituted or

(H1-E3, Q%%égyc&r e tf){rg %@% [ 26 Cgéwggfgutoﬁ? éj)l) é\l Qsoqtgxpohn-s-

yhurea (Comp R O and phar maceutical |y acceptable salts
t her eof, pharmaceutically acceptabl e sol vates thereof,
()1-(3-Bilicses spireef oA -benzeppirared. 1 -Reqlelpitan] 1y Snsosuinelingof |
yDurea (CompauadNsi. Shner s t her eof , prodrugs thereof and
pol ynor phs t hereof. X is preferably 0 or S. According
&) 1-Bot-dihgdrorspid]2FB hiben20pyeand2, 1 Yeycdobupdne]-ardpBy(80.
chloro1soqu1n6ﬁﬁ-@fﬂ)uli*@@n@i@ﬁn@mﬁo gj,ment, the conpound of formula
|V nmeets the criteria 3) rrentioned above.

Qfl @loﬂﬁt nygntion
st g A0 Bl
& S A TR P
methyhsoqul\%#lg s ( ﬁﬂ%éd tgebe i mi teggl to thlenmve?;I lon_

é 4- Di hydro-1' - (et hyl)spiro-[2H 1-benzopyran- 2, 4'
@) 1-Ggt- Behydm sm]atsz-be}nzowraltn?slo@twlﬁbwami -45yW3y @r@wisoquinolin-
5-yhurea (CofnowpblNad)No. 1), ()1-(2',3, 3',4,
5',6' - Hexahydr ospi ro-[ 2H 1- benzopyr an-2,4' -pyran] -4-yl
(+) 1-(3;8DiltyidsospitdfRH IRBer@oyyrhn2 da-cf Clobmang - N)-3-@)-oxoisoquinolin-
S5-yDurea (co dudBN4- )hydr o- spi ro- [ 2H 1- benzopyran- 2, 1' - cycl obut a
4 yl)-3-(isoquinolin-5- yl)urea (Corrpound No 3),
o Q 3.
s R LR b
obut an] -yl)-3-(isoquinolin-5- yl) ur ea ( Conpound

@1- <§“ﬂgn lﬁ %‘0§qu VRS 2 sl a3 @vidigrbout

methyl)urea ( oqui nol i n-5- yl)urea (Conpound No. 5),

-G HBihadrarmiral - pepgprres VeI ehbgitane
benzothiazol- ZWSBAFQ&(@(I@D“%N@r@)soqw nol i n-5-yl )urea (Conmpound No.
6), (A=)
(&) 1-(31,4(3ihdd Ok pjrd [23-$ ienod i ént 2, tbénmquwtam]—zt sy1)-3-€g-dlvobnst Ane]
benzothlazol-Q;M),uke)a (BofpoundNhyl4)soqui nol i n-5-yl)urea (Conpound No.
7),
(+)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-(1-methyl-1H-
indazol-5-yl)urea (Compound No. 15),

(+)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-y1)-3-(6-methoxy-1,3-
benzothiazol-2-yl)urea (Compound No. 16),

(#)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl1)-3-(2-methyl-2H-
indazol-5-yl)urea (Compound No. 17),

(£)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane}-4-yl)-3-(5-tert-butyl-1,3,4-
thiadiazol-2-yl)urea (Compound No. 18),

-12-



(dz)
1- (3, 4-Di hydro-spiro[ 2H 1- benzopyran-2, 1' - cycl obut an] -
wWa20070p480¢ 1- et hyl i soqui nol i n-5-yl ) urea (ConpRCITB2biEn/002814
8),
1- (3, 4- D hydro-spi ro[ 2H 1- benzopyran- 2, 1' - cycl obut ane]
© (@)1-(3,4-Dihydr3-spRo[OKR] -Sesbahint -Felobhtdne]ad- sCormound No.
bromopheny1)91) 3-t1€1ﬁol 2- leurea (Compound No. 19),
1-(3 ro-spiro[ 2H 1-benzopyran- 2, 1' - cycl obut ane]
@)1-G3 ﬁih}dﬁ séﬁo[_‘%’éloi SO IRLINT e bbhtdh&d- QW&@&yi\-"i’;&
benzothlazol-%-xg)kre@éCﬂmB?WJQ% 2§2;, ro[ 2H 1 benzopyr an-2,1' cycl obut a

#*)1- (ﬂ% 1h%ro splré[’ﬂf er?zogyra%/l utangi i—%rgpa —acetyl 1H-

indazol- 5“Y1)u(qa)(fowoﬂn‘ﬂ‘lﬁy%ﬂr)o spi ro[ 2H 1 benzopyr an-2,1' -cycl obut a
nel-4-yl)-3-(pyridin-2-yl nethyl)urea (Conpound No.
€3)! —(31@-)D,ihydro—spiro [2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-(thieno[2,3-c]
pyridine-3-yl)arep 1€0Rpdunid Ny. 2% spi r o[ 2H 1- benzopyran-2, 1' - cycl obut a
nej - 4- yI) 3-(6-chloro-1, 3- benzot hi azol -2-yl)urea
&) 1-(L, 4D S h@[ZI—ﬂ-ﬁ-benzopyranQ 1’-cyclobutane]-4-y % ~3-([5-(4-

bromophen 1) ])i4(tﬁtaﬂfa th/Sj Qm%QI(C &xﬂil‘@@@% pyran- - cycl obut an
d "'uor o-1, benzot hi azol - 2- yI)urea

)1 (14 H QHlfuaenzo T ’-cygclobutane 1)-3-(4,6-
5‘?@ ?fp Hw gr}%}dﬁgp}’? yf)enzopy]r 2~ fﬁ -cycl obuta

dimethylpyri ’H i ndazol - 5-yl ) urea (Conpound

)1 (4(\3 i 3304?1915? }BG%ZQW@[I% YRRy ERS 4D 2-G-chlgrer bput a
benzoxazol- Z-ﬁg}meg @P?‘PQW( PredPhoxy- 1, 3- benzot hi azol - 2-yl ) urea
ound No. 16),
()1- (3( 4')171 (&o4pi Ry H-benzopyrp 25t Eyblohuiepsiri) 3-(-(“eyitoplrnyh-
1,3,4-thiadiazole]-yBuseh Y C@npRundsidy26),2H i ndazol - 5-yl ) urea (Conpound
No. 17),
H)1-(A, 4 0hi &Eo4pib 2yl -Despbyah 2t leybbaapyranh 3-C-feyalethilugea
(Compound Naep7y4-yl ) - 3-(5-tert-butyl-1,3,4- thiadiazol-2-yl)urea
(Corpound No. 18), -12 WO 2007/ 042906 «
-5, gbi@é%g{rﬂgﬁsﬂﬁemopw{m-Z 1’-cgclobutar)1/]r 4 Xl) -3~ ﬁqumoh 1) urea

& 1N® dr o- spi 2H1-benzop but a
(Compound ];' )4 br onophenyl ) -1, 3-t hi azol -2-yl ]) ur ea (Cor‘rpound

)1- (j\%%\)gbéﬁ??pg#gé 3 Zflﬁelx}%ph an-% és ﬁ;éctl%{taznil- 4%y1?§%s%8¥i§1§ﬁﬁ-%'—yl}|

urea (Compo ’azol - 2-yl ) urea (Conpound No. 20)

%‘} ﬁzolli[o spi ro[2H—1 benzopyr an- 2 cycl obut an
1-((R) 4@1 osmm nrapyrane, | gyglobytank4 il n( c@onpound

tnﬂuoromethylgyndgxljz Ylll)}’lmllélnﬁ-ﬂ)W@l (Gomspund Nz B0 - b enzopyr an-
-cycl obutane] -4-y1)-3 -(thieno [2, 3 -c]
1-((R)-3,4-Dihydrospiro[2H-1-benzopyran-2,1 ’-Cyclobutan] -4-y1)-3-((R)-1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-ylurea (Compound No. 31),

1-((8)-3,4-Dihydrospiro[2H-1-benzopyran-2,1’-cyclobutan]-4-yl)-3-((R)~1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yurea (Compound No. 32),

1-((S)-3,4-Dihydrospiro[2H-1-benzopyran-2,1°-cyclobutan}-4-y1)-3-((S)-1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yl)urea (Compound No. 33),
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pyridi ne-3-yl)urea (Conpound No. 22),
()1-(3,4-D hydro-spiro[ 2H 1- benzopyran-2, 1' - cycl obut an
W@ poeodiyiope 3- ([ 5- (4- PCT/IB2006/002814
bromophenyl ) -1, 3, 4-t hi adi azol -2-yl ] -)urea (Conpound
No. 23), (E)1-(3,4-D hydro-spiro [2H 1-benzopyran-2,
1' -cyclobutane]-4-yl)-3 -(4,6
| ((%lﬁ%}%}lﬁ;yrl m di n-2-yl)urea (Conpound No. 24)
Y Dyinofi2 16-1stiing afy 23,1 DeyrsHuy; op
urea (CompetndNy. 134 3- (5- chl oro- 1, 3- beng}ir)&ﬁazolnqu2l }21? (P?M&lmp%ﬁ&hyl
(Conmpound No. 25), ()1-(3,4- D|hydro splro

S C11Z0
mﬂuorc}m(éﬂzzg_i%?azjféggﬁﬁg% 131% S?L‘Oi ? hi azo li Pj(ﬁr ea

N-3 4)ts dr o- 1- benzopyr.an cycl obut an
(Compound g “?S?“é)t" Hyh iﬁéﬁ’hQFl;talﬂe‘hylP(I@@%uhlaImXanﬂy (~)
(t -Di hydrospl ro[ 2H 1- benzopyran-2,1' -cycl obutan] -4

-yl)- 3 (quinolin-5-yl) urea (Conpound No. ~ 28),

N-2 (,ijehz%tﬂragﬂaEM }SN' §§'[42Jp|-t gg,agooi)ﬁr s 9but an]
cyclobutan]- 44ylﬁllell'(ﬁ %E ﬁ’i ngzo 2@1‘1 %%ﬁ%émgé Sglrf[c qn&b%% N

cyclobutan] r of
ovelob 1;1—2], ,é(ffl uq%%l@ rly‘ggl}/NJ 3d 34 4'-tetra)hpgror2o’llﬂll S?Jllrg[c%rglnlle):nlétze%
yclobutan -
cyclobutan] 73 We% o 4 1@%%?40&[423@{ =Yediygdyo-2d-spira chooyodneyt'a
: trlfluoronethylpyrldln 2-yl)pyrrolidin-3-yl)urea
-(l¢@onb iy dvgisoinolin- Sty lj-NS} 334, 4 BirkhysdiE @S Bi-Egfiro hromene-z 1-
cyclobutan]-fturea B epypr BA-dthyliroisoguinlotiist @RN-243dilyd3o O
spiro[chromeérei-Z, I mgrcmnsatahyugwregu (CoRApYhndoN 6. 33) ] din-3- yl)ur ea
(Conpound No. 32),
() 1okl ;’3“046-9161956‘1”3% DHOL-Bihzbp HERZ P Bi3b Grade - £ 15500 UT 2

(isoquinolin{3tyl
1 r}:?muororrethylpyrl |n2yl)pyrroI|d|n3yI)urea

(&) 1 DDRAYRD.- 'Nﬂxet 1ﬁplro[%% (1\é§%1%8§ﬁ/59 % rcgclﬁp?tgn?]ﬂl).f_

(1soqu1nohn— 4
enzop ra ycl obut an] -4-yl)-3
(&) 148 50 021648?‘ me%g FehoOsyatael A1)
(isoquinolin- un i&;
L trifluoronethyl benzyl)urea

i, @pf%&; e mm 1
' A cthibutan 3.
(isoquinolin- G’MKQWMQ mund m;’%’)"@ »pesyi e]-4-yl)-

(-) 1-(3,4-Dihydro-6-fluorospiro[2H-1-benzopyran-2,1°- -cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea (Compound No. 44),

(%) 1-(3,4-Dihydro-6-hydroxy-spiro[2H-1-benzopyran-2,1°- -cyclobutane]-4-yl)-3-
(isoquinolin-5-ylyurea (Compound No. 45),

(#) 1-(3,4-Dihydro-7-hydroxy-spiro[2H-1-benzopyran-2,1°- -cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea (Compound No. 46),

(#) 1-(3,4-Dihydro-7-methoxy-spiro[2H-1-benzopyran-2,1’- -cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea (Compound No. 47),
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N2, 1, 3- benzot hi adi azol -4-yl-N -3,3",4,4' -tetrahydro-2
"Hspiro [chronene-2,1' - cycl obutan]-4-yl urea
W@ bb02/042986 benzot hi adi azol - 4-yl - N - 3, 4- di hydr o- Pe¥/E006x[02814
chronmene-2,1' - cycl obutan]-4-ylurea) (Conpound No.
37),
N- 2,1, 3-benzot hi adi azol -4-yl-N -3,3",4,4" -tetrahydro-2
H-Spl ro[ chronene-2, 1" - cycl obut an] - 4-yl urea
3-benzot hi adi azol -4-yl -N -3, 4-di hydr o- 2H spi r o]

1- (6&1PM@-321 -dih ydr@ﬁ@rreaﬁ ArVpnzppytaned h}cs(cmhvmhé W3-
(lsoqulnohrggjyl)urea (Compound 0. 48),
N - (1-oxo-1, 2-di hydroi soquinolin-5-yl)-N3,3,4,4" -tet
&) 1-gvgititaze3, H&pﬂﬂo@pimm}bmﬂieﬁzo%,yﬂan-Z CYEy bt -4?71%'3” ea
(isoquinoli- Ny—l)(lﬂeaQKOm:pQ&-ldijyztg)OI soqui nolin-5-yl)-N3,4 ydr o-
2H- spi ro[ chronene- 2, 1' - cycl obut an] - 4-yl ur ea)

AN MOAuRS)s 1r§§ﬁ—1 iL Dy pr Qs ro
(1soqu1nol1r£- - éﬁ | %ﬁﬁﬁxwgﬁo Cy:t:) l%b§¥ante% ‘8’ ngﬁgﬁmgwl Y?)Qf’»

a (Conpound No. 40) @)
@) $ ro rr_etlh p 2H 1_ be nzopﬁr an-
fsoquinon rné% Pdh% u}al’g grﬁé{m SPPaEI AR
éé] D|h dro 6-fl uoro- sp|r052H-1 benzopyran-2, 1' -cyc
&) 1- Gﬁ’&lﬁﬁﬁmyﬂﬂw -B.4adihydrocirp 2611 theszopl yanr 2 &'~ ¢xCdotpaneit4-yl)-3-
(1soqu1nohn\|@-yl)n@p (Compound No. 52),
1- (3, 4- D hydro-6-fl uoro-spiro[ 2H 1- benzopyran-2, 1' - cyc
(&) 1-GbCyelopdntylloyy-B:Bdih{didapitoj2bl-1 behzoply)aar B e - éy@l’d‘ﬂi@&iﬁﬂM-yD 3-
(1soqu1n011ﬂ\&yl)4&)a (Cébmpound No. 53),
, 4- Di hydr o- 6-f | uor ospi ro[ 2H 1- benzopyran-2, 1' - cycl

S ® P D@ﬂ‘lﬁ;]rorﬁeﬁ’lbiy 3:4-dihy@Up R Bedlobiabd, {7 Cwyl)ooolﬁ'fh%ej\-@-yl)
3-(lsoqum0ﬂ ’oyllt’]r%% ﬁlygfog_h%o_riﬁleé?lgg(qu%%oupg%41) benzopyran-2, 1' -cy

®) ﬁ-&fﬁ’-ﬁ% i é&&h&fa?’rfmc‘suﬁ’orgylf splrol[ﬂ-lq l}/en%gpry?gnéﬁ:o —rgB(?loQutane] -
4-y1)-3-(isoquipaling> 3] r(go?Pﬂngys%pl ro[ 2H 1- benzopyran- 2, 1' - cy

cl obut ane] -4-y % (i soqui nolin-5-yl)urea (Corrpound
&) oD orof thoxy 4- dlhydro -spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-

3-(3-methylisoguinalimiStifrer (Comtonosk Pos ph) o] 2H 1- benzopyran- 2, 1' - cy
cl obut ane] -4-y1)-3- (isoquinolin-5-yl)urea (Con'pound
&) ]N()Z-Chl?))Q-:%AidﬁhV@O%@ﬂ@'[m2%&0@%#232’@@61@%&]44-y])-3-(3-
methylisoquinglfi-8-yDufea (Gomp3urtt Mo hylr o- spi r o[ 2H 1- benzopyran- 2, 1'
-cycl obut ane] -4-yl)-3- (isoquinolin-5-yl)urea
) (-Gropaisd4 &};dlgr&)splr&[@{ 1-benzopyran-2,1’-cyclobutane]-4 51) -3-

(1soqu1n0111115 gﬁw@gl @Blﬂp 4b.heggr o- spi rof 2H 1-bénzopyr -cyc
ut ane] - 4-yl) - (i'soqui nol i n-5-yl)urea (Corrpound

) 1%,8-ﬁ?ﬁuoro-3,4-D1hydro-sp1ro [2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea (Compound No. 59),

(-) 1-(6,8-Difluoro-3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-y1)-3-
(isoquinolin-5-yl)urea (Compound No. 60),

(#) 1-(3,4-Dihydro-8-hydroxy-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-ylurea (Compound No. 61),

(%) 1-(3,4-Dihydro-8-difluoromethoxy-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-
3-(isoquinolin-5-ylyurea (Compound No. 62),
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()
1- (3, 4-Di hydro-6-fluoro-spiro[ 2H 1- benzopyran-2, 1' -cyc
wo elanaed - 4-yl ) -3- (i soquinolin-5-yl)urea (Cop@DIB2A06/002814
No. 50), (E) 1-(3,4-D hydro-6-nmethoxy-spiro
[ 2H 1- benzopyran-2,1" -cycl obutane] -4-yl)-3-
(i soqui noli n-5-yl)urea (Conmpound No. 51), (E)
1- (6- Cycl opentyl oxy- 3 4- di hydr o- spi ro[ 2H 1- benzopyr an-
@9 Io %ane] 4 -3- (isoquinolin-5-yl)urea
(isoquinoli g@.%& P” -1-benzopyran-2,1"-cyelobutane]-4-yl)-3-
quinoling p@ﬁ’@ﬁﬂl}d §ly533, 4- di hydr o- spi r o[ 2H 1- benzopyr an-
-cycl obut ane] -4-yl)-3- (isoquinolin-5-yl)urea
()1 @o@b‘@mﬁ%kbhy%}plrc([ﬁ){ 1-benzopyran-2, 1’-cyclobutane] -4-y1)-3-
(lsoqulnohr&S(yY)ufaaf(CumpouimiN@)(M)3 4-di-hydro-spir
[ 2H 1- benzopyran-2,1" -cycl obut ane]-4- yI ) -
+) B(4-BsafoLi r| sal t ound
A Chyoad S*‘“%*ﬁf‘gr%%@ Eeh TR

(isoquinolin™NeLy1)Gékh (Céltﬁ ouhid(No
spiro[ 2H 1-benzopyra cyclobutane] -
ound . bbH),

@) 1o % éﬂo%oﬂgllﬁl i n- 5[#1 )L regq> Igy (rjo =|1 m&utMﬂo
(lsoqulnohnlsZ ?IBB?H@ ’yl) Ulml of Xi)*ﬁan

S0 U|noI|n 5-yl)urea (Conpound No. 56
)1 (5( fog- En“d{ qOﬂrlﬁghyléplsgia -Eng)pbggﬂoﬁwyambﬁtaﬁi]- 4‘-% 3.

(1soqu1nol1nr% @rgﬁé(]lompcym)ﬂ‘gl@ ), met hyl i soqui nol i n-5-yl)urea

ound No. 57),
&) 11(6 728@@10.334 dihgtdio 111 farD® yeycl
(1soqu1nohn€ﬂe§|ll)l&ﬂ@[€d¥npdu)1dg$o %?;ggﬁ?hol in-5-yl) Efggﬁ%ﬁcgmn%%&ryaf %Ig
58), (4)

(1soquléjﬂ;§;%¢§gz$% > Iﬁmg %ﬂé%ﬁ',ﬁ) H’%ﬁéﬁg"_@“ »J? ? ng cggbu?anefél ~yl)-3-
At Fenzo ran-
LA

I yd H
) ”(6( _gﬁ??%d“ﬁ’dﬁo é&?‘;}) SRR oyl
8 hydroxy spi ro[ 2H 1- benzopyran-2,1' -cy

chlormsoqm? ¥ri:-
(:E) 1- X y S _O[ 2§
CthfOlSquRBhn-gg%urj](a .(%))mpo 1-1131% NS 71) mwalh i W@M@eﬂ-@@lﬁam@&d
@) 1_@4@111 b h%%ro 8- ijl f 1 uor onet hoxy- spi ro[ 2H- 1- benzopyr an
Eyio-buerarspirolHrl Yoenoplyiaon) Ui-eyadld bt dere ) 1) ]
methylisoquipchmgedivdeaNEonG)nd szsmp 2007/ 042933? FOARSe
PCT/ 1 B2006/ 002814

(&) 1-(64Chldehi34-0thPdrd- Ib
methyhsotho-lgﬁls %}gﬂ'qetadsﬂihbp'o% s'ggbﬁﬁirz]%ﬁﬁb }y ﬁ re a*{e%o n‘é)-%]%-c yc

) 1- tﬁiog@l -8 T an- clobutane [-4- -
methyhsoqulﬁglli}% %%I‘ead(%gf;)p ?ndﬁlk\i‘i)‘{;;)b%ﬁz pokdnts b R 1 2 1

() 1-(3,4-Dihydro-6-fluoro- -spiro[2H-1-benzo ’
pyran-2,1°-cyclobutane]-4-y1)-3-(1-
methylisoquinolin-5-yl)urea (Compound No. 75), y e]-4-yD)-3-(1

(#)1~(6-Acetamido-3,4-dihydro-spiro[2H-1-benzopyran 2,1’-cyclob
- t A 1.
(isoquinolin-5-ylyurea (Compound No. 76), Py’ yclobutane]-4-yl)-3

(#)1-(6-Amino-3,4-dihydro- -spiro[2H-1-benzo ’
pyran-2,1°-cyclobutane]-4-y1)-3-
(isoquinolin-5-ylyurea (Compound No. 77), ’ D3
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(i soqui nolin-5-yl)urea (Conpound No. 64), ()
1- (6-Brono- 3, 4-di hydr o-spi ro[ 2H 1- benzopyran-2, 1' -cycl
Wb amdpe 4-yl ) - 3- (i soquinolin-5-yl)urea (ConmpoOLmER0NN02814
65), (f)
1- (6, 8-Di chl oro- 3, 4-di hydro-spi ro[ 2H 1- benzopyran-2, 1
-cycl obut ane] -4-y1)-3- (isoquinolin-5-yl)urea
(Corrpound No. 66) (d)
_; rono- 3, 4- di hydr o- 7- met hyl spi ‘ro[ 2H 1- benzopyr an- 2
@) I Cél P isadl i ug-swuvﬁzﬁ B-benzopmeporh b-¢yelabugdnplsded)-3-
(1soqu1nohr( ﬁwﬁmd@om@o No. 180k)
1- (6, 7-Di chl or o- 3, 4- di hydr o- spi r o[ 2H 1- benzopyr an- 2, 1'
(&) F-GyéiDihydrarteritrd-spird [28F-1-bbiss@iiand, 1 "eyRidbuladE BA-y1)-3-
(isoquinolint S:tytynfvar(doﬁi@omﬁﬁNo 70,
1- (6-Chl oro- 3, 4-di hydro 7-met hyl - spi ro[2H—1 benzopyran

uﬁwhﬁ?&l% %;%ﬁ)gl-fe 2 ¥ydro-3H qu?ﬂglwoﬂl%hé 91 c%l%I tan}-4-
oGn! or o- é é et p?prlrgﬂ%f-nﬁ}e% St OW fofptan]-f-ylfhjqurea)

u e] 4- y1) 3- (8 chlor0|squ|noI|n -yl )urea

(&) 11& %%%YBB} wl@[ﬁd. Wa?tbl%’pﬁaﬁo?[» b’FﬁYPIQ?éFﬁZlJ)ﬁy}flhﬁ=('@Pquin@lifc5-
yDurea (Comggmdalﬂg]&u* y1) - 3- (8- chloroisoquinolin-5-yl)urea
(Conpound No. 71), ()
(#)1-(1, 1-d{xo43, Bdﬂwdrmsmm‘[mbbi{oewmom&&h-l 1bmtuimyana]44-3/l)l3- cyc
(isoquinolin- D) teen €Corpyind 18e.(82), andt hyl i soqui nol i n-5-yl ) urea
(Conpound No. 72), ()
N'-isoqulndifr-Eh1-DE- 3334, 4-t6tkdhy 8002 BRipire [cRFbme RN 7OR¥ IR NmRA]-4- 1t ¥ area
(N'-isoqumdlﬁbgl-fylil‘l]ei 4Ad1}y3951}0 QH{hélro[@}JiﬂéﬂesPﬂWy@BIbhﬁ %th%]?e%)y

(Compound @&
| oro- 3 4 di hydr o-spiro[ 2H 1- benzopyr an-2,1'-cyc
Also %o%td"él&] ﬁ%fe 1¥ %}Ph%rn‘falsutmalt %posf%%lrjl cgl%pnsmg o¥1 oy m%?e of the.

aforementloihec( &;rﬂpcﬁlnkly s gether with ohe oﬁﬂbfd}{lﬁﬂnécebﬁ&ﬁ@%éﬁﬁab@e éxcigi¥its
obut ane% 4-y1)-3-(1- rretqlleI [ so%w noI I n- ") urea

(such as apé%}?ﬁ%]ﬁ }I\Bcceptgl?le cpuyiey oy ¢ilugabt Frefensbly, zhedq utsgsl r o

compositiod %&p&rg?ﬁgfl&%ﬁ%ﬁﬁa }gfgct%mﬂf gﬂ%]g o%%élr} ¢Gpounds of the

present 1nve(191qn ( @nAni moreXompoduhdsrfches picsanf Avedtidremay py ddme® with-caytiers

o nces L A0FL Y 08T B s P TP

container. - ( 7- Chl or o- 3, 4- d| hydr o- spi ro[ 2H 1- benzopyr an- 2, 1' - cycl

obut ane] -4-yl) - (i soqui nolin-5-yl)urea (Con'pound No.
Alsopgywded erein’is a method for preventing, amehoratmg or treating a disease,

ylthiourea (N%
(Compound]]N

disorder or syndrome mediated by vanilloid receptors (such as VR1) in a subject in need thereof
by administering to the subject a therapeutically effective amount of one or more compounds of
the present invention or a pharmaceutical composition of the present invention. Non-limiting
examples of diseases, disorders and syndromes which can be mediated by vanilloid receptor 1
(VR1) include (1) migraine, (2) arthralgia, (3) diabetic neuropathy, (4) neurodegeneration, (5)
neurotic skin disorder, (6) stroke, (7) cardiac pain arising from an ischemic myocardium, (8)
Huntington's disease, (9) memory deficits, (10) restricted brain function, (11) amyotrophic lateral
sclerosis (ALS), (12) dementia, (13) urinary bladder hypersensitiveness, (14) urinary
incontinence, (15) vulvodynia, (16) pruritic conditions such as uremic pruritus, (17) irritable

bowel syndrome including gastro-esophageal reflux disease, (18) enteritis, (19) ileitis, (20)
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() 1-(3,4-Dihydro-6-nitro-spiro
[ 2H 1- benzopyran-2, 1' - cycl obut ane] - 4-yl ) - 3-

W@ c®@aquion®l i n- 5-yl )urea (Conpound No. 79), PCT/IB2006/002814
N -isoquinolin-5 -yl-N3, 3 ,4,4"-tetrahydro-2'Hspiro
[chronmene-2,1' -cycl obutan] -4- ylthiourea
(N -isoquinolin-5-yl-N3,4-di hydro-2H spiro
[ chronene-2, 1" - cycl obut an] - 4-yl t hi our ea) (Corrpound

stomach-du%g’epgls\ﬂ%%ﬁ 6?55 ;glagﬁpqi@[yi)ﬂwfl Hesrseingluding Giehp’ s1d1se@§a; (22 geliac

di
isease, (23??&121&1111/&{6%%5&2%5 %’Hcﬂ Qﬁt}%}cgeatslﬁé)?’ {%4?%_@ %}ggﬁc;igéjrﬂ?rs Bk}‘i%’a%?
allergic and pon-p: lelzgmhdmm,as\tb;nam yhrpaig-obgtinstige poivhdrarybdiydase (@BPD), (25)

imtason of W, QR 4 B REbprR a0 sermpatis, 02 femgseineo 3D syinongthy

(29) muscleh RSB0 tesiS MBI PBkiabdiash
p N -1 sg%zf’ ngfll )A( 8)?%/%‘-1 X (3'2!) Hg%rre%{(gﬂ'?&p ? %][Suﬁh o acute 22

chronic, neurqpaﬂgg, gpl@@a pggrﬁo,pgraayy@ pam,t(ﬁé)apam (Gotopsuragiblor trfg'a)mna@d o)
neuralgia, (3(52 %ﬁl%g tD8IBLEL et aﬁl g@%?a%l{atdlpéfar% ﬁ@?}@ Oq%%%@gnﬁ 8) arthritis,

one or

(39) osteoardmrﬁqs,o(&ﬂ)jdlabﬂgs;‘(ﬂe roleftyh(4Qmﬁm©£rlemQ439 ARG KBLEI ?ﬁﬂ)' y
(such as phar maceut i ca

abl {
keratocanth e 2B rieofis A benigre g tsaisne (7 iy @8) byperdvesis. (49)
anxiety disoRie®y AHRAGSY} beddn proQHR ?ﬁ&gﬁﬁacg@&kl&%sto Bne preferred embodiment,

t her apeuti cal y effe anmoun one -0
the compourngdsg therfssent invhutionpresdministanediotticanacu@ner dhirorfi® p&n or
neuropathlcgggpounds of the present invention may be diluted with

arriers or enclosed within a carrier, which can be

Alsoipottitikel Hepéimaed prdcssa T Srepat %Q@Brpoﬁ@d%ecfes&fb eghgl%n.
container. Also provided herein is a nmeth 05 or
preventing, aneliorating or treating a disease,
di sorder o SYAHLPRECABALAbAH. By cXAQ | | 0i d receptors
(such as VRIJ Th a supfect rn need rﬂereof by
adm nistering to the subject a therapeutically

The m‘éﬁeathiv&ﬂtuﬁf@‘dﬁkie@sfub@tﬁ&te@ e T e ABREHRES viHich Ei®e used as
[ nventl on or. a pharmaceutical conposition of

vanilloid recPHGF ftadsrhid rosemies G NBILIGH o Hiegs caswampile P hofmaccutically
acceptable sﬂtssﬁl%ﬁﬁceﬁl'caw Q&Eﬁtaﬂg drp¥ed %nggﬁ)m(%;ﬁs{é%%&? Is, p?lf)morphs

nmedi ated by vani | recep
of these comppepdsibasing(thy saarettlylpad)fgacayux &)3 atboaiextited. riﬁiafrﬁ@(&hﬁ(yal (4)
i ¢ .ski.n di sorder

composmony ?&{ti ﬁi%% e&%tgl:lgﬁn y C@%H)QF?{PS&%QE ; ef{dmf mﬁcquggﬂgfrﬁcgeptable

carriers, excm}emsadrdiﬂuﬁmts (\Slilch EhH 8o (RBd B e He388%Qf diDasd R dYion and/or
ef|C|ts restricted brain function, f 11)

disorders meg yow 1d gchptgrs (sxg:@aér\’d{-,l.)gtre( fmrtByr pr@mzyd denenti a,

(13) urinary bl adder hypersensitiveness, (14) urinary

e i nconti nence, (15) vulvodynia, (16) pruritic

Definifions . 1diti ons such as urenic pruritus, (17) irritable
The tbxm\édlkﬂy Iﬁd’eﬁﬂ’e aisBgighirtearnsd K @&Wﬁ?ﬂ raﬂi%gll c%ﬁsmtlng

%sh enterltls (19) |Ie|t|s
solely of carbon an ydrogen atoms, containing no unsaturation, havmg from one to eight

carbon atoms, and which is attached to the rest of the molecule by a single bond, e.g., methyl,
ethyl, n-propyl, 1-methylethyl (isopropyl), n-butyl, n-pentyl, and 1,1-dimethylethyl (t-butyl).
The term “Cy.¢ alkyl” refers to an alkyl chain having 1 to 6 carbon atoms.

The term “alkenyl” refers to an aliphatic hydrocarbon group containing a carbon-carbon

double bond and which may be a straight or branched chain having 2 to about 10 carbon atoms,
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ulcer, (21) inflammatory bowel disease including
w@e@ini®oai sease, (22) celiac disease, (23) PCT/IB2006/002814
i nflammat ory di seases (such as pancreatitis), (24)
respiratory disorders such as allergic and
non-allergic rhinitis, asthma or chronic obstructive
pul nonary di sease (COPD), (25) irritation of ski n,
ous menhra (26) dermatjtis,
e.8. othenyl,  rRygisoath ?éomleezlg Al isopERmRYYL, 2 ylrhgr@p@néplabwﬁnyl and
2-butenyl. (30) emesis, (31) dyskinesias, (32) depression, (33)
pai n such as acute, chronic, neuropathic pain or
The eyt “abgysyKitrefess tpai sﬁraigbedr)brpxadhad dign hpdnoearbgl giizaldraving at

e
2 to about 18chfboh tatotns belnPreRsepalt, Qﬂi’zﬁyﬁ prdpd N1, Shebgaysg, (41)

obesity §42) urticaria, actinic keratosis, (44)
The R@*mafaél@aﬁ Heneies anailyl amp@@a@ed (vipsyn igeR ihek@edo Hwass of

u ) SI S
e moteculG oI S o B ST LD AT
The Mﬁﬂroglclngkyla denetepa abeatoamtic mudiorgnilticyclib emg @y@ﬂ@ﬂ B€S to
invention are adm nistered to treat

th
about 12 Cagv@ata@%aﬁs S enﬁV"cIOBfQPW eyclobvgyly eisiansniLsad ﬁyclph@cdl Examples
of multlcycl?é' Ol sad 1 BRR ?'s thetide th&eﬁyg Ednifel'to, Bf ﬁg@l‘fé@gthhl‘gm’a%{ﬁgﬁtyl

descri bed~he Descri

and norbornyhgeups, dmdgdfdacyphe gunps bnspeinebicyrlip rgmupdeesg s st @ men-2-yl.
ich can be us

Vegﬂliz‘f%plgsglgylg@&tyrg eirv oga’acrym@c ripg ao%tpmglgal?%yir{grﬁeto about 8
carbon atonf&ydiebR hifachéd foRSEk 1 QRRAU TS cyblb Ak TRASY Efcﬁg'nlla\y be attached to

acceptabl e salts, pharmaceutically acceptabl
the main strgefpitecAt a8y cashematpBniaiks allyylgsown harrerdis ip éeyarentiohf agtable:

srtre O3 TR o L IR, BB .
andcydopaﬁykﬂﬁascrlbed conmpounds t oget her mnth pharnaceutically
he B BugaBemiierunis ¢ pElE sBaropritre waisslhadim i ston s

carbon atonﬁr\wtlpﬁt leddt SR Getoh-ORBUAdRE1eDonY %‘ch Lo bﬁléﬁ@ﬁéﬂyp rc§clobu'cenyl
(such as VRl) are further provided. Definitlons

and cyclopeptengd. " al kyl " refers to a strai ght or branched

The I?é{'%l QER> pe%‘rs %] %ghag nvsnllgig Iton P :%rgclt)rg% Ialﬁ su av pﬁn&nyl,

a
rogen a O O uns

naphthyl, tefroloydr@n@ttyl) ied-gkl, an@afphét[yl at ons, and which is attached
to the r1ﬁ3t of the nol ecul e by aS|nIe bond

The fesmnyarylalkgh wgders 't e grouD 5 et aboty Rireatsdisneisyiojan alkyl
o1 met hyl et hyl (t-butyl).
group as deﬁ%@%bé&%erg(f @ﬁzﬁ ?tﬂp %{%Crsg{to an al kyl chain having
The 1ertno“h©temblmcnrmg”dnﬁers hreestdbde Ba tbdlSlqam}abéred ehgralidab whn:h

consitof QB O BRSPS SRR R EpRER.
oxygen and GBI FOEMirpeses of BisAiatsH oA Ahé ﬁét@fb@y@t&ﬁﬁg radicdBnay be a
monocyclic, bicyclic or tricyclic ring system, which may include fused, bridged or spiro ring
systems, and the nitrogen, phosphorus, carbon, oxygen or sulfur atoms in the heterocyclic ring
radical may be optionally oxidized to various oxidation states. In addition, the nitrogen atom may
be optionally quaternized; and the ring radical may be partially or fully saturated (i.e.,

heterocyclic or heteroaryl). Examples of such heterocyclic ring radicals include, but are not
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WO 2007/ 042906 PCT/|B2006/ 002814 e.g., ethenyl,
1- propenyl, 2-propenyl (allyl), iso-propenyl,

WQ@200igbe | - propenyl, 1-butenyl, and 2-but enyPCT/IB2006/@2814
The term "al kynyl" refers to a straight or branched
chai n hydrocarbyl radical having at |[|east one
carbon-carbon triple bond, and having 2 to about 12

limited to, aié%"dﬁﬂf[‘ aBH QDI Banzbhlokasrl %hfod'i@ééhﬂgber&oh@uﬁbfwbu%gq,

carbon atons referred), e.g., ethynyl
cimotiny, il Fodotniny busshibydintlcparhidaap s phiniitles an

penctisi S SRS, PR BB b Rl "o

qumoxahnylg b@iBEnyA/ iSoquiXdiiayR fedraz&d2inbidazbng, terilipdreiyaliastyK ylperidinyl,
denotes a non-aronati ¢ nobno or nU|tIC%§|IC rlng system
piperazinyl, 8foxspnperazwb dtoxppipetfinzh Zaﬁx@ﬁﬁlmls(h%)ﬂ XQa7EPigy @mnmyl

pyrrolyl, 4-1%%{' Jll%olfgg 130%%9%11 P oups g?ﬁg&%llyé 991@& %§?zoq{nyl

oxasolidinyl| iriszélel 1ﬁdanylp3bham13¢,n&ptal§(blmthyl mdqxhtahnhglj thla'rznlj'l thiazolinyl,

thiazoliciny ) Boptiagpiy i gis e gy iy, s io a0k dndotipsl, The

1somdohnyltc§ﬁdﬂydﬁ)3fﬁ‘do Lo iomdo?)fle(ﬁlﬁnél 1, ?soﬁﬁi‘ﬁl)ly‘l: decahydroisoquinolyl,
-contalnln adi cal havin bout” 8 carbon

ben21m1dazcdybﬁsadahmbd,tbe}lzwwhéﬁnz@hla %ﬂl: kgnzogxang'l furyd,

| al k h i Ny
abycror g OB, BV AR AR Y Gu i
sulfoxide, t}ﬁeﬁﬁMFh@lﬂstdlféﬁxe Cdl@ﬁdﬁh@@h@fan?l Skﬁbziufblyl éhfrdhﬂﬁriylrz&;d
imti n% exanpl es of such groups include

isochromanyly djhe Belerapy st g radicpnay, be gitashed,fo the gygip structure at any
heteroatom &y 1RRERY ki Pelits ibNGe El%ﬁt%n &fyacil'cgﬁé KGRyl refers to a

IC ring-contal ning radical having 3 to about 8
The tmnb‘heteant:wfgl”mﬂets tata He&a&tycbmang sadbahascdafined aboveb The

bond, C 0 e cl ohut eny] and
heterocyely g Ty gRHERY e SRS Br MR e 1A Pty Shappen atom
that results 1545@ &@étldﬂ%f laRebR dtRichkde.car bon atons such as phenyl
apht hyl , tetrahzdrona pt hyl , indanyl, and bi

The e “betpmcycalywlqﬂ fers joeg terogxs ligaingrrgdica) ndefagt%aéonded to an

alkyl group. gﬁ}e h%?eg C gg@gkﬁ 'égcg&h ln%’aéﬁ%%gta%eh% %@ﬁé@gﬁ&% an‘éarbon

atom in the alk?lt @'bmm@i egultsiinghie ¢reftenoftgtablesttmbiues.3- t o
nbered._ri ng r adi cal | ch %onsi st

. of b ’
The {epn GO S ot HORIAUE THEREY iR A dish i Be o piRgR! ring

radical may 'EF taﬁﬁ@l%&‘ to ﬁ’l@‘i’xﬁﬁ’ﬁ‘ SPure aPXARRer8REmSI#chibon afoRt tIﬁUfeB@l%seiﬁ the
o} I's invention, the heterocyclic ring radical

creation of dstalde stmetreycl i c, bicyclic or tr| cyclic ring syst em

Thegh gﬁjﬁr%gﬂ@ﬁyﬁ fﬁ];st ?)% e?éa'&a %n&'h glﬁglpdn%gtrl%ko&ed to an %lkyl
group. The mteréwytdutyl 240368 niafy eh@adlRties aeMedih Sirlidting at a@dd:a@lacbn z{’fam in
be optional Ié} oxi di zed to various oxidation states. In

the k] grenpdhetroniis i sTesfion eha BeblgsHEgI e optional |y
Unle‘gkI ?‘fh@ %ﬁgmﬁ%g,dtﬁe e s (8b T A R s SPYerOf rHfstth Subs¥ition
ul'l'y sa I.e.,

rate
with any one or any combination of the following substituents: hydroxy, halogen, carboxyl,

cyano, nitro, oxo (=0), thio (=S), substituted or unsubstituted alkyl, substituted or unsubstituted
alkoxy, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl,
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het erocyclic or heteroaryl). Exanples of such

heterocyclic ring radicals include, but are not -19 WD
wQe@7/0@292006 PCT/ |1 B2006/ 002814 limted to, azetT/ihB20§d/q02814

acridi nyl, benzodi oxol yl, benzodi oxanyl, berizofiunyi,

e uvdzoiyi, cinnolinyl, dioxolanyl, indolizinyl,

napht hyri di nyl, perhydroazepi nyl, phenazinyl,

phenoth|a2|nyl phenoxa2|nyl, pht hal azi nyl, pyridyl,

substituted QIL lﬁl%o 1 ?d C}% 0&8&?%}48 13% gszaglgl &éllzg%ugslﬂt&%é g)lzcg{)%/}i(ényl,
substituted mahfsalbhyidﬁ@i ﬁﬁl&ib!@bmﬁmteﬁloﬁ Qhdubstdited arfli Qﬁ)@ﬁtﬁé@q substituted
oxopi perazi nyl , 2-oxopi peridinyl, "2-oxopyrro u8| nyf

heteroaryl, leg*tg 24 OB pwﬁ)stltgtgé élpmcyclyb}k}fl @111;1 subﬂnipte@@rr rudmbylltuted

heteroarylal%lr Et?c{s‘uﬁl'te'algcj{ gggﬁ ﬁ@éﬁyﬁege)ggé/ < 1c ggﬁy%ﬁlbsqtﬁ%g ?g ﬁgzﬁu Yhited
guanidine, -COQRTY Lc(o)beazs;Ryl C(omR’aGVQLC(@)ONR*RWOWQUNNR -

N@sor AR, R REOREY asmid DRSS, Nt e ak o, -
NR"C(S)NRYRPJQBONWRY Ségﬂlii‘"i?' it »ofﬁﬁ:@i})@@ﬁt ”8%{"@{0)01@ -OC(O)R, -

oct’ahydr oi soi n gui'no I Soqui no

OC(O)NR"lﬁlye EEPHTgR R y4RxC(®}@R’%/ HR’&H@ONRVR tRﬁ(HdN)R’Z G’lk’i(DC(O)Ry

X hj f
R L e S TR T R AR
hydrogen, smﬁmémlﬁﬂmﬁbsuhﬂécﬁﬂﬁylf)hwshﬁ%d, orﬁﬁb@d@ﬁfﬂ@é@ilk&w ubstituted or
| f oxi de, .thianorpholinyl sulfone, di oxaphosp%o anye[

unsubstltuteg)@g@pglz g,ql&sptute@mr@ﬁﬁ.ﬁ:;stltutmkynyé,@@hﬂ@md} i unsthgituted aryl,
substituted (ﬁ'%@ﬁ&ﬁi{ﬁéd y1511&9 sﬁ@? t&t@& Wsugﬁltgtt {i)o}/]c %?ql&f‘h ﬁtl? tu{T% or

structure a eroatom or car
unsubstltutedesclbalkenyh, submmteda at imsubstitu@d sitrdid, Suisstituied oif ehsubstieuted aryl,

term. het oc refers to a het rocyclic rin
substituted qrjfpsubspiuied hlafp gd sulsiiinted heterocyrdylalkylyiag. yhbstituied or

unsubstitutetl dicbedlryAMRYI, Q?s@%ﬁﬁfe@ecg uh?uﬂsﬂﬁltéﬁaﬁe@er?é}rcﬂg hﬂ% e TR s@Wtuents

het er oat om or carbon atom that resu
in the aforeraentipne @ fsubstitated? gioups eanmatbafuetheMivbstitatedh For example, when the

substituent C}xg‘ghggt(?&g& Iaﬁé&llallé( ¥ bs‘[If e%gra II’ ?{he E‘frhéf)er 01‘](,: C‘Gul‘):sf-{tlllggg aryl”

cannot be “sabitituted wikkyylal kyI rad| cal may be attached to the main
b strycture at any carbon atomin the alkyl group that
The fega proleciing grpupe P 7 ole (656 1o subsiiiuentshat it employedrieeblock or

protect a pattiehild} ﬁﬁi@ﬁ(ﬁ{aﬁ@r \thﬂe é@ﬁﬁctﬁ%aﬁ?roﬁ%?%hg Cco%&&ﬁeﬂ%%)? Ldnfain

ring radical. et eroar
reactive. Fomnag@ﬂm @n f'mnmh@rviactmgsgrpum' tis laesubéttmmmy atteched anMiAG group
t om.t hat n the at i f a stable

tat locks iRy Pl AP Rl b8 soppawid Fite in@?@otmotsctmg ‘

groups 1ncluﬁet‘tﬁjt @ﬁrdblt lifnfited td, @&t?ﬁknﬂi\d&@é‘cﬂy}’ RIS EarbonA 1BS
The het eroaryl al k r adi cal may be attach d to

benzyloxyc&trh@l Erﬁq:B\Z)s’Wl dcluprenyimethylenesycathenst @chh Simflerlglakplydroxy-

povsing o8 DURAE KAFRA M G50 Y B0, 5o oy

functlonahty‘ §uh$hle hydrexly-pasecting @rd’@& erhdltudeeﬁ@(f dBe h@c 15nikslttb ! debty®benzyl,
or an comhi nat i on of the follow ng

tetrahydrop i and G4 CAGRIPERPIeCEE StuR relars b gwbstiuent of the carboxy
group that blocks or protects the carboxy functionality. Suitable carboxy-protecting groups

include, but are not limited to, -CHCH»SO,Ph, cyanoethyl, 2-(trimethylsilyl)ethyl, 2-
(trimethylsilylethoxymethyl, 2-(p-toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-

(diphenylphosphino)-ethyl, and nitroethyl. For a general description of protecting groups and
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cyano, nitro, oxo (=0), thio (=S), substituted or
unsubstituted al kyl, substituted or unsubstituted
w@bdooxy2906ubst it uted or unsubstituted al kenyl , PCT/IB2006/002814
substituted or unsubstituted al kynyl, substituted or
unsubstituted aryl, substituted or unsubstituted
aryl al kyl, substituted or unsubstituted cycl oal kyl,
-20 WD 2007/ 042906 PCT/1B2006/ 002814 substituted or
unsubstituted cycl oal kenyl al kyl , substituted or
their use, sedyTB.UN'S Grdent SRtoRyve0@idug il Orgafite/Fyhitesit, Jdh®Wiley & Sons, New
unsubstituted am no, substituted or unsubstituted
York, 19914y yl, substituted or unsubstituted heteroaryl,
St j . ri
The S b mins AEHER b HBE ILBRRENE whicto 4 bicBfpound
of Formula §l)ibs phartradewicaliy secbptnble sale hydetesraoimatd of thé agnpound. The
transfomatﬁ%?%y%@f&f %r;@%?sﬁfb %q“q'g(‘g@@%‘ég@' R gfgsoi‘n blood. A
discussi i ' T. Y =
ussion c{leﬂ@RxﬁgO@)?ég%l’rugs l\llbl g\?c@% TC(ﬁt %lERmY, %@Xg’ieisl)(ipy’rl)\l@ﬁ@sQXNovel
Delivery Sysirps("'Sy MR¥Raf the SCRIRXRYMpoHOR NRNEY and DB{oreversible Carriers in

Drug Desi gn,%@%%dchﬁ@%@n%@c%% %@wg&@r{fon Press,

1987. -RXC(O RY, -RXOC(O RY, -SRX, -SORX, -S02RX, and
-ONO2, wherein RX, RY and RZ are independent|
The game dreating'y o3 rireapgpio §E A statay Bisprdereree@naition iralidesi t ut ed

al Kl ' ' I

ub Ly g bt i EAng e BaHRaE b oA s, of thesptsy
disorder or emslithisit develtiopihgah kpulyjéct tisat lstyi Hewfidted withns pivstispiosé e the

. ryl substituted or unsubstituted aryl al kyl, .. .

state, disord fdqngioaepub PO TOL R R Parieage By paaY it stfdklivisele
symptoms o¥he 418 SIriiérr @Endid6n;0al kenyl, substituted or

unsubstituted am no, substituted or unsubstituted

ar ¥3),inhibitingtthe stetegdisgrdenns gbrditiontied ahestivg oarsducing the

tif d 0 . I | 0 iy or
soveopmer LRSI BE AP o RURab b
ung3)askiéving e divehel D yedubiag téghessionlve tirunné, idisseddr Sr comition
' the_afqrenmenti oned "substituted" groups cannot be
or at least one pf s 1ndab 0 FGge! SERPO@Sanpl e, when t he
The DERSHt 8 HeMie@Bo bSHRRE s WiBG slsidallysniftdREdd ot Wasd
aryl™, the’substituent on "substitlted aryl™ cannot
perceptible fyethe sutijedtior it td phydiday| ". The term "protecti ng group”

r."PG. refers. to a sybstituent that. i | ayed to
The g oo ek fboddly i B | o S o s
domestic ar@hhle (e.EYRGldeRsId pe@ifilidin®faté AR CPRPAAHdn Y ds8OBifhals (such
___reactive. For exanple, an "ami no-protecting group" is
as wildlife).a substituent attached to an anino group that bl ocks
" n \TA|
A "B Srichite BbAR B o BRI IohBREOIROURE, |
administeretl tora bwgjedt dor tesatiny b state; disbuder araatiigion, it siffic exioaffaongich

weatment. e TUGHERYAI VO R RRLE BT SSRSEing e e comppund, the

disease and 19 ¥Ry andPhObEE Weight BHSRal doRAEbA ahPredpctiRehiss BEMHe sBbject

sease a hydr ogy gr oug the:'z:?1 bl ock% gr 1pr otaecltregpt he hySdr OoXy S%Jec

to betreateC_f-uncti onality. Suitable hydroxy-protecting groups
Phalln?accleﬁgceally gggep%‘i)ﬁe SRS folnlnjrrllgt peagt (;f‘%his ?rgv%h%ri inthl%Hg Xaltlfs derived

from inorganic bases (such as Li, Na, K, Ca, Mg, Fe, Cu, Zn, and Mn), salts of organic bases

(such as N,N'-diacetylethylenediamine, glucamine, triethylamine, choline, hydroxide,
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tetrahydropyranyl and silyl. A "carboxy-protecting
group" refers to a substituent of the carboxy group
WO b@v/oldooc ks or protects the carboxy functi onaPCT/y82006/002814

Sui t abl e carboxy-protecting groups include, but are

not limted to, -CH2CH2SO2Ph, cyanoet hyl,

2-(trimethylsilyl)ethyl, 2-

(trimethylsilyl)ethoxynet hyI
. 2- (p-toluenesul fonyl)eth
dlcyclohexﬁamwﬁnmpﬁ@ﬁn@@ngdmmyt%%mlne :and th1am1ne), salts of chlral bases

s s RSP BOAIL e G 0 B 1SR sopons

glycine, alaﬁﬁ@?#aﬂlﬁé’,gaﬁlrﬁcﬁble%ﬁ@ﬁio@@aﬁﬁé I‘t)b’iﬁé JeyStH®, cPRéine, -ﬁietwénlne
line. b eene;. Protective G oups |n(3f ani c Synthe3|s

proline, ydw)fye}g;okpesg}gldmmeqmlth@gg stnleg ggglmmh@nd(gpme),pqaﬁd pﬁgo'n-natural

amino a01ds'T§1§dT§as® uﬁﬁﬂﬁﬁteaé ;r{o%?({s? Eigd 0 VI vo t?fﬁ I el d

a conpoun or a
substituted Mebmawlermmthe subsfitinemtseare kel 6t d/ b 10fro talﬁﬁn@ QIO UHNEbNY], or
alkynyl) tra sf [ ) oc%hj by var,i ous nmechani sms,

yny ,ang{i%rﬂuxgssa hY58 &FPW\@%W’G‘P wmssafts, agr shamingam salts cQdher on of
pharmaceutichBy B&Rp@bleRRRANEESe b
= Stg}lrl a, d Pre o-drugs %g CI{Igc\li/(gﬁblg %fél%-re a&}&# ﬁgtle) ﬁ{&@ }N
sulphates, nifratess phqsghqd\es@@ch]g;ﬂm;obcpraws Eke'droé)shdanmbetaues (such as

st R bl G Mo~ ©

methanesullfl’@ngas‘mﬁnﬁfaﬂﬁ§sahc}319t8§ belh@edi@foRhtes, A8 b, gB}Eerophosphates
a state, disorder or conditro

and ketoglufapgi Oﬁ{ei yﬂ%v@%malhgac&ﬁpta@p aglirigolufio bappe ap ke,
quaternary a%rh&hﬁﬁl safty Hﬂ%@ gcguntdg' B ﬁx‘ifgﬁt?r%ly %lég’lg&ﬂrahggs;%f a&fﬁ ﬁufgﬁates

devel oping In ject t
(such as Meppe@iep®ead t o the state, disorder or condition but

Phaci 35Sy AEerBHR SRS e RnehiBalY ads B aiieniior
crystallizati@p@AEH aMGohb?s) ThOEdthpdunds bRl PERLR inktnBOH ABY f9m solvates

condition, i.e., arresting or reducing the
with low mqiw&rmmsomms he m¢thoda keown inathe agast one clinical or
Cert%ﬂ QG&EB&I&H@'Of f%ga{t %Uehﬁgrg grgr g) eoéts%(ﬁsr‘u?llﬁ Iéne VtIFI%EJéOmeI‘IC forms
(e.g. dlasterajmmss aret erxanuomad) ztndcthe inventidn dxeasls tOaRh OF tHekSstelebRbMdtic
f dt %ﬁllj ? d%/@ons The henefit to a subject to
orms and tQ JgiIyTgS {hgpo gichjdinggacepates 4 dffersnt §§e§ﬁwa0rr@aﬁtfoms ragy be
separated onke €Rmh theRftfic %gt M Iﬂe’ﬂﬁd@ eorsaﬂ ?\%‘1'1 i} aé/l e q%@{ééd%?”
The term "subject” includes esp cra
stereospecifiggrasgymetnig smtheens dihe mestlors&lsdnensndsdm amjstautbnmmorfaz}nﬁ and
ts |n Iud C and dogs) and
mixtures thefe%f 958rrres Hﬁo?e P]ﬁil ng‘ﬁgmf% ngfa {.ﬁ) Vg mot a%e contemplated:
t her apeuti c &f ective a?qount Y means the anount of
a compound th L,_c en = Y—(

N\

N-—R

Pharmaceutical Compositions

The pharmaceutical composition of the present invention comprises at least one
compound of the present invention and a pharmaceutically acceptable excipient (such as a
pharmaceutically acceptable carrier or diluent). Preferably, the pharmaceutical composition

comprises a therapeutically effective amount of the compound(s) of the present invention. The
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adm nistered to a subject for treating a state,
di sorder or condition, is sufficient to effect such

wo e@anmoné . The "t herapeutically effective anopert/iB2owd/d02814
vary dependi ng on the conpound, the disease and its
severity and the age, weight, physical condition and
responsi veness of the subject to be treated.
Pharmaceutical Iy acceptable salts formng part of this

i nvention include salts. de rom i nongani ses
compound of tl@ag«p}seggm]g?nhoﬁénay@e a@%pcm%{ W ap&t‘maﬁﬁu’ucgn e)pta% Al ts

excipient (suc faﬁrgr gﬁﬂ’& 6r B J A6t) dr DY GfluRE by a carrier, or enclosed within a carrier
I acet yI et hyl enedi am né, gl ucam ne,

which can be i1t ‘uhetfd)’mi afa c@sulemchan@apmmds@r gentaingp WD 2007/ 042906
PCT/ 6/ 002814 | oh e t SRl
Exam]blgﬁg ]ﬁé:am(erq IB?IR% %ﬁf ngf( %@ﬁa%a%g,)sfaﬁ B}u Dns
alcohols, polﬁ:ﬁig‘l él’yli%%s pol?ﬁ#tﬁ@x}%ﬁloﬁblﬁwdmaﬁbyblamemt ofil, ylivenal, ,gehtld
agly

ci no sal ts of natural "f HO aci ds such
lactose, terra dba, Sgbl;ﬂ@%rﬁ’éxtrml @ﬁgﬁ?éluW%ﬂrb?@te FRRE; GYBlodp B A

magnesium Stﬁ?ﬁ# eﬁgl gﬁla dhya{ o8| chc Qé’a%ia{,] Qt@an&é/c?& &} 13%ver Hﬁ(&f‘étﬁé}'s 3e.

di ne, ornithine,
cellulose, siliéi¥ Stidefatigragids, fagy acﬁdi] dma&s,l faey amd aldne glytendas an@mgljwendes

am no acids (such a ners o stituted am no
pentaerythrltcg(fatgge}cld gﬁpqsspoéyoxga ¥ eaer‘ j-)é( rog&g{nleguyffpﬁulg&%%qqe tut ed
polyvmylpyng)lﬂgro pidi ne (wherein the subst ituents are selected from

am no, al kyl, alkenyl, or al kﬁnyl ), ammoni um
The camdet o1 diuelsmay htctltdleamnlin 0&@45@ gategiy saeluaR SiERArYal t s.

eu caII e salts include acid
monostearateég(gfxqe@ﬁ%ygqa{ag (a\ﬁmg ‘glprl g@é) such as sul phates,

The pﬂhﬁﬂa@%ﬁ%al Qélﬁﬁd%ﬂﬁﬁﬁﬁay eﬂﬁf mblhldé aheer, mbmr;mbmsaceutlcally
hydrohal i des, acet ates (lsuch as tri flrggoacet ‘Zi
acceptable auxalfary ag@és Wﬁmr@a@lgé%ts o BHRE 22D Bl SREKLDE %5?8 ?eer¥1“g

agents, salts g)&lriﬁg ?‘% BRACR! &oetd ﬁt@ Sflavoring agents,

nesul onat es, ascor at es,
colorants, or hy Gﬁﬁbmhmalsfaheﬁ),regoargd wat;ﬂngirumumaé compesition ofethe

invention maw,rhaﬁr ggélﬁg%ld s la%é)[;ggﬁgg 9u18 %?J Ok I {&C a 9(? reg«%s'é ofthE aBifife
ingredient affé? g@lﬂﬁﬁgﬁi‘u@fl t {Hé %ﬁﬁ]b@ %P'\Mﬁﬂbyﬁhgyﬂocé‘taird:sd&&“mrm ahhekart.

ates (such (Me) 2S4) . Pharnmace gl cally
The péxarmemeab(caé csmpwaﬁi% off thel nieRsBt IRy eLioNdRaYRFPIERAES OY

conventional tg%%lg{ﬁ,?g,s o%f c{#g’r{b%h b ﬁgg g%@%r{ FYe @cﬁﬁc@&%ﬂﬁ?@aﬁ \g ﬂeifrmacy,

20" Ed., 20081 (Llpﬂl&wurwimmé &rWWEmgjw tFos ekampib,sthbyctn@tchmj)gummbq n
the art. Certain conpound é“g esent .i nv i.on I the

mixed with acenseen er dfutedpyt P?’f&eli’ A ScLase PRBHER FaifT e Ty

form of an al%Qgﬁlte elH rs%u: gv BA2HH bAoAl AWhBiE the Ru 21t B@ﬂes as a

nbls eac t hese stereoisomeric forms and to
diluent, it m#y bé als@il, sdsmrmhtﬂ omlgjuiddi ng racemat es. The different
stere0|s ric.forns

. f
material thatctsas ab‘SP O RRCIRIERY, 85@631}}}11 fg];] @1%%?{}2«% ceol S}ﬁﬂl‘ﬁd 'Tﬁgrb{;chf%
compound cQPB@h@s%%e@’on SHaneasRRE cohtsiner, f@%ﬁmﬁptet inca ﬂyhﬁth esi s.
he invention also extends to any ta rlcforrsanld

The pharmaceutlcal compositions may be in conventlonal 0 or examp e, capsules,
tablets, aerosols, solutions, suspensions or products for topical apphcation.

The route of administration may be any route which effectively transports the active
compound of the invention to the appropriate or desired site of action. Suitable routes of

administration include, but are not limited to, oral, nasal, pulmonary, buccal, subdermal,
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m xtures thereof. For exanple, both tautoneric forns
of the follow ng noiety are contenplated: RR N/ -r=
w@208784290%6 R \ N-R Pharmaceuti cal Conpositi ons HE¢EIB2006/002814
pharmaceuti cal conposition of the present invention
conprises at | east one conpound of the present
invention and a pharmaceutically acceptabl e exci pi ent
(such as a pharmaceutically acceptable carrier or
; [ r e har I
mtradermal, tginséf&@lta g)axp B%Eag,rrggtjg%pe]é ﬁd% 12??@0&? :{é{égxge ﬁ m%?qilrethrgp
mtramusculan; Qﬁmmﬂ (cphthalmit (&@ichae S\@ﬂhtanl ophithatrhieRolufibs) ord3pidD (such as
2007/ 042906 PCT/ |1 B2006/ 002814 conpound of the present
Wlthatoplca]I CH’{}@I?PFO rajAl pRtasdueieEedd with a pharmaceutical |y
e I
Solid gqu g@ﬁ@e Htlg?i({ﬁﬁ%ﬁégﬁgg{eﬁbgpnﬁéd% Ct?fléﬂs d; p%leﬁsgﬁ PR
gelatin), dragcar(cbrﬁaininghh@tctiwanngmhent ih Ipewﬂelfcmp@ﬂetzfonﬁ)osmblms and

er o ther i ner | es .of suitabl
ozenges. Tt ydfisoed o Etnstles BHIRE sGamBe § FisbaTb e g wbinde o e
like are parthn@eIrHrtduﬁﬁlﬁe fordrA AP 1c?atloﬁqbr¥fé§am{é eRfel!¥C@bRIs, dragees, or

hydr oxyet hoxyl ated castor oil, peanut oil, ~olive
capsules inclygle| lactg@l, earhsiarch| andtos petata sprch. Alsparp.orslisir oawebe disdtin cases

where aswee%%@%glhgl@c&?ég?rgﬁo%q sugar, cyclodextrin, anylose,

esium’s alc, gelatin, agar, pectin,

A typﬁﬁlal@blat that ieay bepepardd by comwationd] KaUletﬁh@ ecBnighes may contain:
ellulose,,silicic acid, fatty acids, fatt

(1) Core: Acti cqEpound;as fres ePmPARBIRSISpl dierentd 2ah @%‘F%I%ZFI ligendioxide
(Aerosil®), 1%?%&3& Iaflﬁhle cERtibike (@ﬁh%l@gtﬁrrﬁ midd %‘&%ﬁ&l@ éﬂﬁ%g -Di-

oxynet cel I ose an ol yv nyl pyrro .
Sol®), and 7.6 amg megnasmndstéamm (2repatimg: HRMCaamuiet. & me dlyvedcet 90 T and
mat er i al glyceryl nonostearate or glyceryl
4pprox. Ogn‘cﬁ@?’k‘&%&?‘eﬂ(’g&c%é mxed with a wax. The

quuuphﬂhﬁwl@ﬁg in6Rbe, qmm@sm lifited 8y, s? 8, dnﬂﬂhtﬂﬂ‘se s&M 8el@¥in and
nor e phar nmaceut i cally accept ab e auxiliary agents,

sterile mJectaIaI@tltqurfg 9B A% aqUCEHLPIITyAqNgOglidtd Sussersinn OF Aelutiemsnt s,
For pﬁ%lgtglgar gﬁggu?x?gﬁﬁulaﬁl\gls%lzaﬁﬁeggre ugreét’{ﬂﬁg g#lpg%r%m{lép%nsmns

preferably aqacgmstssl,utlomk'ﬂh thetastiveoconapound mlmsohvadl lmpblpliydhhqlated castor oil.
foregoi ng. The pharmaceutical conposition of the
invention may be fornulated so as to provide quick,
Methods of Tek$hahined, or del ayed rel ease of the active
Ingredient after admnistration to the subject b
The pregpritayientjoppio slgs eesprmswand pharmaceirtical qumgulatlons thereof that

are useful in l'l?flg ?e%@%e%?éfpcg{?eé%e%g%(&ﬁiow s Q&P &Mb@m%&ﬁﬁaﬂ )5] ¥§nQﬁ018 RrR1

receptor antagonists .

The present invention further provides a method of treating a disease, condition and/or
disorder modulated by vanilloid receptor antagonists in a subject in need thereof by
administering to the subject a therapeutically effective amount of a compound or a
pharmaceutical composition of the present invention. The method is particularly useful for
treating diseases, conditions and/or disorders modulated by VR1 receptor antagonists.
Diseases, conditions, and/or disorders that are modulated by vanilloid receptor antagonists
include, but are not limited to, migraine, arthralgia, diabetic neuropathy, neurodegeneration,

neurotic skin disorder, stroke, cardiac pain arising from an ischemic myocardium, Huntington's
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conventional techniques, e.g., as described in
Rem ngton: The Science and Practice of Pharmacy, 20th
W@Ea007/02008 (Li ppincott Wllians & WIkins). FoOPCT/IB2006/002814

exanpl e, the active conpound can be mxed with a
carrier, or diluted by a carrier, or enclosed within a
carrier, which may be in the formof an anpoul e,
capsul e, sachet, paper, or other container. Wen the
carrier serves as a diluent, it may be a solid,

disease, memaeriy-defikits] restrictéd paindunctionr arayottdphtc lateted SdSI'OGlS\(A[LSQIJ e,

exci pi.e um for .the.acti.ve conmpound, The,
dementia, e ERs) oS Pen b IBTCE GraHRis, PREE

conditions ﬁ@ﬁtaélluf&{lc phftusS kEBlEbowdD sphR SRS icludi}esastro-esophageal reflux
phar maceutl cal conpositions may be in conventi %

disease, entﬁmlmlelthonstoen@ahﬁn lengbigeqr] mglammagdyy bowel @eqascsmcmdmg Crohn’s

s, ccl§ A B HIREUPLPO8- 6 AR FBEPA 8T Ry

“disorders sudhtats allwfgiccdndebohedibigiethinitis, apspard: shiohR ddetriidtRe pulmonary
nd of the invention to the appropriate or
disease, nrigption 0B akig; v o muges BANbEL depnalitisoidia nop specific disorders

such as ferv%ggggl% %Eﬁxﬁ#oﬁ?l o %1 gasrxﬂuém%gsg %nésia@g&ﬁ%@s@lon@éﬁ‘éc&ﬁcally

in multiple ’a’ﬂ@Wp@ﬂ@Q}ﬁlﬁn R@]i/als B@ﬁé),ﬁ“hﬁﬁﬁ@ héuropath'rcqxdhr orglost-operative pain, as
well as in Pﬁﬁd;‘ﬁg‘g h%.gglglai r eg%s? é?rﬁptér r?gutr qﬁflar gﬁg@%@# géjuk%gllé}aa Qr?c? 1n pain
due to diabétit! KedRFsaity or ARG NEHITh S WS H§ﬂl c%ﬁcéi"'tphiﬂ ﬁﬁdi@i@ﬁilﬂamlc

solution) or topical (such a topical
antagonists diolst priential bensit by the tregmeat ¢fsn6¢remei0rjepaln Soiditdonsred. arthritis,

and osteoar@g%fég%hgéétfg ?e%sﬁg d‘fﬂgan b&'étl ?er&?gls dée{gtéc%gth h?@?“l’(% S

ragees
Meniere’s dituaseacmnhm hy;@nrmhslelahd aﬂlm\mb@rdew pel | et for m,

tro abl ets, dragees,, or capsul es
Thermﬁ?@ °d3a§ ef@la#Toa 6‘}?%‘%%?%“’dléIP?‘iYéPC%‘FmB‘F%dlélPeT@Fwe

colitis, asthifA€and llnhgmﬁ{agmpartl cularly suitable for oral
application. Preferable carriers for tablets, dragees,

As ipdicated plsweeﬁleucnmpud@slcﬁéhmesentmwmwaraoﬂ thmndiaunaceuucany
weptnte BB L P YRS e S i o
activity andt@abhgifult foathe ﬁﬁﬁtnﬁb@ﬁ 61r @ﬁplﬁ}ﬂéix@}éf cpniteditdasiydr disaRdedd bdligted

t echni ques .may. con (1) re: Active conpound (as
or assomaterlr‘*éléh @sﬁﬁ%%ofdran%lm rep et mudlr%bs%er& 8#abeis gpain, chronic

S R SR

pain viscer(tlAv:ailDi can®0 k)@un) Jlgesin deﬁa@a*;migmgreeséunmpaﬂhem dmbet;c 1ﬁe21)fopathy,

SRR RN -4 T T
neurodegentitioH) s@ﬂok@ r})‘bsﬂ difok ?@in Rukiph! R1&Nis, késPirhiB ey &@eas@sY hdtRRa,

erruIS|ons sof t atin and sterllelniec ab
cough CORD qnflersmatony ﬂlsa@eréq@@@n@gﬁrs atropengphags! teflyy |dt$order (GERD),

il b SUSHRAS AT R PP BN

incontinencs SIS b, psoriasis, emesis, stomach duodenal ulcer and pruritus.

Thus the invention also provides a compounds or a pharmaceutically acceptable salt
thereof, for use as an active therapeutic substance, in particular in the treatment or prophylaxis of
diseases or disorders mediated or associated with the activity of vanilloid receptor. In particular

the invention provides a compound of formula (I') or a pharmaceutically acceptable salt thereof
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preferably aqueous solutions wth the active conpound
di ssol ved i n pol yhydroxyl ated castor oil. Mthods of
wae@anmoné The present invention provides conpROnEROEN®2814
phar maceutical fornulations thereof that are useful
in the treatnment of diseases, conditions and/or
di sorders nodul ated by vanilloid VRL receptor
antagonists . The present invention further provides a
nmet hod of treating a disease, condition and/or
for use mthmtmatrdart orrpnhphﬂamd obyaiani | | oi d receptor antagonists
Th a.su eed thereof by adm njsteri ng to the
egla‘an&e? ﬁelioa & & iedhqdof dreplarant grprapklaFis of digeases or
disorders me@iaieg 0 )
B R R MRy Bl ping
humans, wifiely compprésas adtglndatfsease the sumamarﬂmnqoeaneunyrefﬁhcaw gecwt of a
receptor antagoni sts. Di seases,

ul at e
compound mﬁ%lp’fels Eﬂ%‘} or disorders that are nodul ated by
The V@tib® pﬂw[c&ﬁ GRS us@ﬂif@%@ﬂﬂp@h& of thE bfégﬁn it &f 6r £101
[imted to %ralne arthral gia, diabetic neuropathy,
pharmaceutigally a@@@abkersatt ksicof opa @hmﬁ&@e@maﬂy a¢ospiatitersolvater thireof in the

nanfaciurg B EQicRALA B2 Ryl hO R Db ARIELD et BaR ok medintea

or assocuatedlv&ﬁmhe,acﬂmetymfyvaﬁhﬁf)idcrbé@torr estricted brain function,
ALS) denenti a,

anmyotrophic | ateral sc¢lerosi
The EpRai o Gebiereot fyemseror o ehusbaesigend anyinfammatory
[
stivity, and G PARIR0GR] YoinNAMER  nPfbient infon TS 17 Be SHERy BP0
alleviate or trlisve @ctﬁg@bﬁ@g}em inflafinatory paisg agpnress itfammatéorn, betréat&unary
nal ulcer |nflannatory bowel di sease

h- duod
1ncont1nenc§ hgnﬁ 1n§d,1lfl%ngﬁﬂnasry Ia‘fogfélé c:e| i ac di sease and

In adcbfda&iﬁﬂﬁ/ﬁthraﬁotﬁéﬁdgﬁ&ﬁ 8f ﬂié@i*es@ﬁt inARIoR athbreli als@PRdvided a
spirat or}/ di sorders such as allergic and
method for ¢ 13 ingengio treafing migkaing, srthielgia diabetio neusopit.r uct i ve
neurodegen%h&'? %ﬁ%tlc Qkﬁi‘?ﬁ‘s%?der' okt act&cﬁ& O[%lfm §1k§11§'g, 5! nolgch gous
nbriane, dermatit and 1n Speci di'sdrders
myocardluns L}hmmgtomés rdmswenmm,ory ddficitopastiipted htmﬁmoﬁ@ﬁ&fﬁ%’otrophlc
enes) ski nesi.as essi on, ecifically .in
ateral scler T CAT0), SR Si Py lag iy s rost oabor Bin phgapinence

vulvodynia, l}ﬁ&kﬁ@@@dﬂdﬁti‘on@ ghdh &ﬁlr@@i‘étpr@fﬁﬁ& afritiste 9@\!\761 syﬁc‘l"rom‘é’%&luﬁﬁg
pain due to neural (e.g. post etic

gastro-emplp?@@alaﬁgp&dlS@@SPg@mrﬁlél,l m@wsécbrgacémd@ddnal 3] aumﬂamaonobowel
| |

s ot SR ER G E LI Bl TNORAPBDEE ks R s,

and in respipdrgdisoaderbark b tlldrgictané nbi-aRérgRhindis, hethina PBIBAY

elnconltlonse% rthritis, and osteoarthritis,
obstructive ﬁ‘ﬂ MoRpYJiseaprs grifafion of ?kleaf‘rye@r mCPRHNEmREANE dsmafitis, and in

non spemﬁckcﬁ&ﬁa% MR B e REARE FiRopathd Nnfse §pagﬁl§ ee%?e@rs,r(]i?fskmesms or

tinnitus, hyperacusis$ and anXiety di'sorders
depression. §pedifiehliysn aludtiplp sult-iyped @frpayn mhfasl baft@ rchtanég hewrgpgthicrpain or
I itls, thma, and

post-operatl% P?lgh%a‘?’%]g%% 'pgﬁln&e 'to neurglgm (le g. pos erpetlc neureicigla trigeminal
neuralgia; and in pain due to diabetic neuropathy or dental pain as well as in cancer pain.
Additionally in the treatment of inflammatory pain conditions e.g. arthritis, and osteoarthritis,
diabetes, obesity, urticaria, actinic keratosis, keratocanthoma, alopecia, Meniere’s disease,

tinnitus, hyperacusis and anxiety disorders.
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As i ndicated above, the conpounds of the present
invention and their pharmaceutically acceptable salts
waoroopladnaceut i cal |y accept abl e sol vat es have reniBloed/a2814
receptor antagonist (VRl) activity and are useful for

the treatnment or prophylaxis of certain diseases or
di sorders nediated or associated with the activity of
vani | I oid receptor, including disorders such as pain,

chronic ai n, neuro at hi c operative
The coRBOWASS O HHoAF e lfwf‘el 198 .l%phﬁg@%%@ﬁ% dgectop opat Wa‘fj @seﬁed n
the form of tlf%ﬁj 'arrﬁéc%ﬁﬁéa"i‘l Ehblecs%.[’@ %d Ribnaybei@ed dlond Sk rPdikdhriate

rai ne, neu hi'es, diabetic neuropat hy,
association, as tvwlitas da porhbl‘ﬂamcei \altle dthnlephamlpawmidcalbmlvh e«mpe@m@s

neur al fibronmya
The ofyBEP OB gL e g et g hE bbb M Bsiigpg and
processes use?lOCh@&:ﬁé infy HeRBEI d188cdnYin @b@ﬁﬂﬁﬁ&m with o pha@ﬁd&hwa@@ts in
annatory di sorders, oesophagitis, gastroeosophaga

the manufactm@fdf @metlieasrant for (fehpppeuticrapphieaions frsarabedsiaseiome,
i nfl ammat ory bowel disease, pelvic hypersensitivity,
urinary incontinence, cystitis, burns, psoriasis,
Methods of PeéRsation St omach duodenal ul cer and pruritus. Thus the
I nvention_al so provjdes a ¢onpqunds .o
The copmppwedscdTioraplpf can %E)‘i"‘ﬁ"l‘f?ﬁg 85;5, é&temetg Heé’egfj‘ Jangl 3 shgwg bglow.
an active therapeutic substance, in particular in the
treatnment or prophylaxis of diseases or disorders
medi ated or associ at e¥hgineR t he activity of vanilloid

receptor. In particular the invention providgs a
of formula, (I') or a pharnaceuticall R4
ensitl t tﬁgof _26 WD 2007/ 042 "

®FCT/ | B2006/ 002814 use T The t r eSOeT

p yraxi s of pain. he i nvention further i ges a
met hgd of treatnmentzor prophylaxis of diseaseg or
di sorders nedi ated or associated with the actijvity of
vani |l oid receptor, in mammals including hunl

whi ch gonprises admnistering to the sufferer 'a ,/OH
thékapﬁutlcally effectlvéhaﬁpunt of a conpound|of the

present Pﬁventlon The inventign provides %@
ound efort he nt vadii-on- 6,
®),-phar magelit i ¢tentaple dalt thereof or XN

a ﬁtlcall accept&bl & sylfvat e thereof in the®
manuf acture of a medi canentsfor the treatnent of
proph{fl axi s of diseases or disorders nediated or
assoc| ated with the activity of vanilloid receptor.
The c q?hund of the present invention has potent
analg c and antiinflamatory activity, and the
phar maceuti cal conposition of the present invention
t husimall_begenployed to alleviate or relieve acute,
chronkc oP\Aanannatory pai ns, suppress inflammation,
t Mrlnary i nconti nence (including urgent
®9,H i ary I'Rcontinence). In accordance with another
R¥ he present invention, there is also

provi ded®a
1

A compound of Formula I can be prepared by the above Scheme I. The compound of
Formula (1) is reacted with compound‘of Formula (2) to form the bicyclic compound of Formula

(3). The oxo group of Formula (3) is converted to an oxime group, such as by reaction with
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method for alleviating and/or treating m graine,
arthral gi a, diabetic neuropathy, neurodegeneration,
wmewr7oti9es ski n di sorder, stroke, cardi ac pai n BCT/E2005/002814
froman ischem c myocardium Huntington' s di sease,
menory deficits, restricted brain function,
anyotrophic lateral sclerosis (ALS), denenti a,
" urinary bl adder hypersensitiveness, urinary
ydroxylamimCipftd ' ritic itions such as
ey e PR, ook b BE M S 7 S e ok gt he

compound cé&“@mglaéébp m@@eed toremfdnum gtwpaM1@ﬁh@ 66&1*}&1&&1' oF 'Fﬁ)hﬁula ).
i se

h fl t
The compothE A A0 festblal Sl s idhpiTokmak sihe Eormada (6) X’CYORP
where X’ is Iarléd\@ffg‘@b@ﬁ Fsudlh SCARASoER ?j%ﬁﬁ sgﬁ)a?c{rggﬁ‘tallgjﬂ St ary? ?e g., phenyl)

iratory di sorders S

(such as ph%l?lqgwf@ﬂg@t@) tmfonmtthesc;ormmdndmfiﬁ‘brrmhﬁ 0Nl The @Bfmpbked bve

€ Or nucous

" t f sk
ormula (7) R% tet germseqf}'«lg”' 2&)":%[}01%%%%%3 Wid?/(LfF@ir@uladers

The mmpnm of Eomesls €1)ean be dadcRARAD

more suitabl enesi s, gsk negll)as or adepreSSelygo pggff calwfiy) ‘poneor
uita ﬁﬁrgqntﬂ basg insl 4inge Butgiot bmlwdgmmyrmhdmeuhenpholﬁm PiBdine or
t|ve ﬁaln as well as

mixtures thefe)! r%ﬁ{fﬁ)uﬂ@bf‘b‘%uﬂf@ﬁ% éo ?)g:g{;te U} i qramore solvents

in pain dde to neura

including, byt agt gmgtpéto priagprotinablverne ¢ 8 ﬁlleﬂ}an@ngthhﬁbl{i%éﬁ‘ ?}Hﬁc&ﬁ’ol and
pain as wel

bet r o at hy or dental
mixtures thefjeo S E%‘ pplar u %/ Qe(ﬁ"r éﬁq oropmethage.tacetaniles dioliloroethane,
tetrahydrofuraﬁf Jilibfﬂﬂ?dr@étharﬁ%hﬂ nﬁQﬁ?éstthé}Qétgeang m&ﬁ%?s{ tlh%rng ﬁe Sempoynd of

osteoarthritis, di abet es eS|ty,

Formula (3) R@r bg sagted with hadl@zﬁlﬁmlmﬂwdr@d}ﬂmﬁm ia ondBNinéfeSsuitable solvent
ty disorders.

g, by5e38 o bR SUORERCUSLS, S0 SRALELY 0 SerdrEL

mixtures therep, gpre‘s(emlan Jolentsi () ldibhmaﬁﬁﬁﬁﬁé”d'l
in the fgr m of their }lghar ?n(gggg%?eggtgﬁg‘}d{gfman

dibromometiigg ggf GRS Hrereot). apdimaxtyess mreqfe bsednaivad ef Bornula (4) can
be reduced tRPRhARMAENAHSOf BsiRAE @? i the y el |3 redzlgi,pgélégg}g Enno%déng, but not

wi.th ot her pharnmace ive
limited to, C%‘&w@ﬁ@mnmgmtse(egr, é{aeinatl - Alomémint/Bydro g6 badidagn t he

f i on d rocesses used
carbon/hydroB i IRAGHLLGRI SRR @amlmramthdweof) and

boron Teagentst(hgr scalvan rhi&tb@yﬂﬂld‘aahocﬁﬁkﬁr&%dlﬂrohtpyﬁﬁd SRURS of a
anent for the therapeutic a cati- ons descdri bed

dlmethylsulﬁﬂe P’é‘?ﬁ“’“\’%ﬁ Hserothf Preparati on The conpounds of
The cdﬁﬁb@ﬂrﬁdaoﬂF oﬁﬁﬁlagﬁ%&&%‘é%%‘?ef% tﬁ:ﬁh Sthp Slﬁ%l &'@gﬁul%(ﬁ)afrg&g}@im

shown bel ow.
P
R" can be alkyRsy) aryl] ilR@ne or more suitable solvent including, but not limited to, polar protic

solvents (e.g., methanol, ethanol, isopropylalcohol and mixtures thereof), aprotic polar solvents
(e.g., dichloromethane, dichloroethane, tetrahydrofuran, dibromomethane and mixtures thereof),
and mixtures thereof,

The compound of Formula (6) can be reacted with a compound of Formula (8) in the
presence of a base including, but not limited to, potassium bicarbonate, potassium carbonate
sodium carbonate, sodium bicarbonate, triethylamine, ammonium hydroxide, pyridine, |
alkylamines and mixtures thereof, in one or more suitable solvents, not limited to, polar protic

solvents (e.g., methanol, ethanol, isopropylalcohol and mixtures thereof), aprotic polar solvents
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/ RL R X XH (3) R (1) (2) YNOH R6 R~ N JL-ORP NH
| Ra RA R4 RBR3I 5\ R3XCYOCRP (RS)nj R3 E-~ ( )n
W@200K0R206 (R ) / R2 (6) X R x R~ (5) R R2 (BQT/{B2p06/002814

HN\~ R7 (8 RY RANNMN R7T RARal:~3 (R),, j RXx
R2 R A conmpound of Formula | can be prepared by the
above Schene |I. The conpound of Fornula (1) is reacted

wi th conmpound of Forrmula (2) to formthe bicyclic
. conmpound_of Formul a 3). The oxo group of Formula (3)
(6., dichlojomethymg ediklgroethans tessahydrofuranysibompmetisnb yiim b glil@kide,

i ' - : 2906 PCT/ | B2006/ 002814
dimethylfo hygiagxaﬁagnrrl}%aé%ﬁg%(%’hqngﬁﬁ % 13f%Phg a conmpound of
Formula (4). The oxinme group of the conpo]lcmtrjmp;g he
Formula (4) is reduced to an am ne group, fo
cgrrpound(o% Fornul a Bsheme @he conpound of Fornul a (5)
Step 1 is acylated, such as with a fornate of the Formula (6)
X CYORP where X is a leaving group (such as a
unv-Rdl ogen) and RP is hydpogen, alkyl or aryl (e.g.,
“ghenyl )XCY@RIch—as—pheny reformate), to formthe
conpound of Fornula (R)< The conpound of
® (6) ©)

Step 2
RS v
R8\ N 6

o7~ NCYOR? hH 4 "Ny /H\N Y

N
€) I AN }:{3 » R®

OR - (RS)n_l__ l R3

g : AN TR T B
R—-ncYy R « R?
Rl

©) ) 1

The compound of Formula I can be prepared by the above Scheme II. The compound of
Formula (8) is reacted with compound of Formula (6), where X’ is a leaving group and RP is as
defined in Scheme I, (such as phenylchloroformate) to form compound of Formula (9). The
compound of Formula (9) is reacted with a compound of Formula (5) to yield a compound of
Formula I. Alterantively, a compound of Formula (9°) can be reacted with a compound of
Formula (5) to yield a compound of Formula L.

The compound of Formula (8) can be reacted with a compound of Formula (6) (wherein
X’ can be a leaving group, for example, halogen; RP can be, for example, hydrogen or alkyl) in
one or more suitable organic bases including, but not limited to, pyrrolidine, morpholine,
pyridine or mixtures thereof. The compound of Formula (8) can also be reacted in one or more
solvents including, but not limited to, polar protic solvents (e.g., methanol, ethanol,
isopropylalcohol and mixtures thereof), aprotic polar solvents (e.g., dichloromethane,
acetonitrile, dichloroethane, tetrahydrofuran, dibromomethane, ether and mixtures thereof), and
mixtures thereof.. The compound of Formula (9) or Formula (9°) can be reacted with compound
of Formula (5) in one or more suitable solvent including, but not limited to, in one or more

suitable solvent, such as, polar protic solvents (e.g., methanol, ethanol, isopropylalcohol and

mixtures thereof), aprotic polar solvents (e.g., dichloromethane, dichloroethane, tetrahydrofuran,
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formula (7) is reacted wwth an am ne of Fornula (8) to
forma conpound of Fornmula |I. The conpound of Formnul a

w@ 1Jo708¥0be reacted with a .conmpound of For mul BCT/B3200a002814
one or nore suitable organic base including, but not
l[imted to, pyrrolidine, norpholine, pyridine or
m xtures thereof. The conpound of Fornmula (1) can al so
be reacted in one or nore solvents including, but not

limted to, polar protic solvents (e.g., nethanol,
dibromomethapg, émeth y%%x@ppnémﬁnms tlzemebf), mirck mixteres thereafah }he presence

of one or m@t@etﬁfgé‘tﬁ aﬁfc bg?écsh%nlﬁ.@g%el&lﬂ élot Pxpﬁ?c# &nﬁwgp%’ pyridine,

pynolidine,dm@pbﬁmmhmnm@nﬁer%ﬁ(tur es thereof), and m xtures
thereof. The conpound of Fornmula (3) can be reacted
wi th hydroxyl ani ne hy2¢hsek/IHri de in one or nore
suitabl e solvent including, but not |Ljmtged to, polar
protic solwments (e.g., nethanol, et han(ﬁ N—R
i sopropyl aj cohgl and m xtures thereof) aprQ\tdsc pol ar
g di chl gronet hane, diCH
of u an + dPEr.onDrethanE res
RFn xtured thereof. The~€oNpolN of
For mul a (<4>)) can be r@duced to form an ani e of

e R S Ao RSB s g,
compound ci@fenhsla((€0)ds reabict keih-abl adiTh S SHEM OGS B 0P theGinBund of

car bon/ hydr ogen, pl ati num carbon/ hydr ogen,
Formula I. Raney- Ni ckel / hydrogen or m xtures thereof) and boron

This é%%%% g?% &pﬁ% o&ﬁﬁgggﬁ@ bc%{ﬁg}x gnhga%?e‘ asoiggﬁypotd l?ﬁtedi a1|]i100ne or

more suitablgisglvents sndlvhrhng ol not'ﬂmetedaﬁ'qmm@r@fc §6Neﬁt$| (a.g(, PoetlamBl, Rehanol,

ound of For nmul wherein RP
1sopropyla108§$11 %?S tg‘f’ Ssarp}")t?crpo&ﬁé"%?n F&> glﬁ%‘l"%ﬁ@ haggy vent
dichloroethainB Cet#ah yaigo fukdi! diBRImdrhdthdrn@dnd Shix s inerpcf ta;nﬁ mlgeﬁé’setﬂééof
(e.g., net hanol, ethanol, i sopropyl al co
m xtures ther eof) ap?rsdlmelﬁol ar solvents (e.g.,
di chl or onet hane, dichl or oet hane, tetrahydrof uran,

di br ononet hane and m xt ur thereof), and m xtuyg %‘)
thereof The conpound of Ia (6) can be reafgtéed
th ac oun f rmu the ®"
mcfﬂ\rﬁp dmp} @ggg‘t/éﬂ)t )p as | e
| P r‘mfnat ot s iu Hte Rbonate
dF'um bi car orXa triethyl@m ne, Hydr oxi de,
?‘l di ne, al ky m nes and m xtures ther eof R'in one or
re swtable | vents, not limted to, polarlprotic

The ephpcemt of Ferngula HnwhblarRi | R’ep,hmdae) are hsdyiineg YoraH el I1b

above, can b3 G ROIORE abet B30 T BOI KamIpERGOT Pl U et esido

form a compdusilbOFQehhae). mekaﬁbmgquif%ﬁﬁﬂa (h) REPPOPR 51%&‘5 the
di net hyl sul f oxi de, di et hyl f or mam de and Xt ur

procedure despidbasioin)Schernel . niha eamepouné ef Egrinuls(H pisdhenl ejcted w1th a
compound of Formula (11), where RP is as defined in Scheme I, to form a compound of Formula
II.

The compound of Formula (4) can be reduced to form an amine of Formula (5°) in the
presence of one or more reducing agents including, but not limited to, catalytic reducing agents

(e.g., Nickel-Aluminum/hydrogen, palladium-carbon/hydrogen, platinum-carbon/hydrogen,
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Step 1 R7 \ '"-R\ R$ + XCYORP > R7,-~ NCYORP (8) (6)

(9) Step 2 8 R6E R~NCYORp NHY R\ z R (9 RANNMN
W@2003/042955 OR + ~5) R R R3 R38 NCY X R2 kb5)n | RT/B2dRD2814

(9") (5 R The conpound of Fornula | can be prepared

by the above Schene Il1. The conmpound of Fornula (8)
is reacted with conpound of Fornmula (6), where X is a
| eaving group and R is as defined in Schenme |, (such

Raney NickEPRREERA iRk HREHF ind Sr b A EATROY Mol SR
sodium cyammddd@ﬂ%ﬁoi‘ﬂﬁl BHQ-E)mdzthylymlﬁﬂel aid mENTE@E! ﬂﬁraﬁ)
The rrrul Al te&ﬁ]tl Vbeecx)é a co ound of Fornul a %
R o Tt (5] band hiofesl el ke comanquad & Fgl)mltl@(ll
[wherein RWdaQ' 12 atkyt o9 B8 ofd orft rﬁ&@éhﬁaﬂle séﬁb&l‘é’ ?ﬁlﬁ_ﬂﬂ‘%ﬂ Fﬁ’lf n(og;:lﬁl%h B,

(8) can be reacted with a conpound
polar protic Bolferte (oe., rethanrm, dtkanal, lissgyanytplepholimd hortures thepdos), aprotlc

o s A0SR PGt SRR YRR oS o

dimethylsulfoixidet éithetigylfopairhidleiadldl Rextures rtlﬁl-ﬂ@if? ad nﬁi(fu'ré%' tH@re@F to fo
xtures thereof. The conmpound of Forrmula (8) can a so
compound of Fopgwla{lq i n one or nore sol vents including, but not

limted to, polar pr vents (e.g., methanol,
et hanol, i sopropyl aloédh%ml%qgnd m xt ures thereof),

(&i‘m ot i CO plgl ar sol verHis? . di chl or @ygt haneicocH,
R+e, dichl or d R% etrahydr o
krane,—ether ﬁaimg r es —ther gof ), ngl2

m xt re’é hereof.. The nd of Fornula (’@)

l
For mul gs)( 9" an be reacted W'th conmpound %orrrul a
(5) in one or sui t abl® sol vent i ncl udi m@ but not
limted to, in one nore suitable solvent, such as,
pol ar protic sol yents met hanol , et han&yl

i sopropyl al co and
Y
" _x (RS)n 2 R3
I_IN ] w R
/
SN TR S 1\\ R!
|\\ R - e -——— & X R2
Z X R2 R!
R! I as)

The compound of Formula II, where R’, R”’, p, and q are as defined for Formula ITb
above, can be prepared by the above Scheme V. The oxo group in the compound of Formula 3)
is reduced to form a compound of Formula (13), which is converted to a compound of Formula
(14) (for example, with acetamide). The compound of formula (14) is hydrolyzed to form a
compound of Formula (15). The compound of Formula (15) is then reacted with a compound of
Formula (11) (shown in Scheme IV) to form a compound of Formula II.

The compound of Formula (3) can be reduced to form a compound of Formula (13) in the
presence of one or more reducing agents including, but not limited to, catalytic reducing agents
(e.g. Nickel-Aluminum/hydrogen, palladium-carbon/hydrogen, platinum-carbon/hydrogen,
Raney-Nickel/hydrogen or mixtures thereof) and boron reagents (e.g. sodium borohydride,
sodium cyanoborohydride, BH;-tetrahydrofuran, BH;-dimethylsulfide and mixtures thereof).
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m xtures thereof), aprotic polar solvents (e.g.,

di chl or onet hane, di chl oroet hane, tetrahydrofuran, -30
woD20@90042906 PCT/ | B2006/ 002814 di br ononet he@E1B2006/002814

di met hysul f oxi de and m xtures thereof), and m xtures

thereof in the presence of one or nore suitable

organi ¢ bases, including, but not limted to,

triethylam ne, pyridine, pyrrolidine, norpholine or

m xtures thereof. Scheme Il Y R6 NCY \N N~R7 Ra Ra

The reductidiRean ey fotded; fbiNxalple, B0 dXdnd € affotiX pBar 2olRentfk.g.,
The conpound of Formula | can be pr epar ed

dichloromeﬁ%\%g% ﬁl(&c%iwle%a@cwaﬁ%yqrqﬁurm Aibrememethpnerrr mixfEes hewepbund
F
The BombRiBR e dnhith (1) B (EoM it AHATOR B WUolHiclind of

Formula (14afor leramplef iartiepkesanco ofacstonitritecanslsutfatit ecid olThesrvtgpound bf
nor.e  sui

imte o, in one or abl e sol vents .
Formula (144 b SOk I TBE PieksHer G b GPading Dol 1 1Swiesid s
potassium bi@rBbnatdTBSHARNRh carBbitad) Qbdium &%Un@fé}’ é(i‘iuﬁﬁ @laridndte,
m xtures thereof), aprotic polar solvents (e.g.,

tiiethylaming; amimonsmehydieede,diyeitiner dbylhaines an@ tm)gmgﬁ@ tlsreathor an acid
(including, Elﬁt Q’%& %)g E‘&@’Q rpf é&l;i “ﬁﬁt Q%gfg d 4t d@@hﬁ%" elﬁgf)

AltehBﬁ)vBlyF@le-comﬁpalﬁdbf(Mula@) EXnHi cﬁke@@ BorRarted td the Bdmpound of
Formula (1 é) or exar\anEaby sl?lbj ecting the compound of Formula (3) to reductive amination.
The reductive amination may be performed in the presence of one or more reducing agents
including, but not limited to, sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, boranes and mixtures thereof. The reductive amination may be
performed in the presence of ammonia, ammonium acetate, ammonium chloride, liquor ammonia
or any mixture thereof.

The compound of Formula (15) can be reacted with the compound of Formula (11)
[wherein RP can be alkyl or aryl] in one or more suitable solvents including, but not limited to,
polar protic solvents (e.g., methanol, ethanol, isopropylalcohol and mixtures thereof), aprotic
polar solvents (e.g., dichloromethane, dichloroethane, tetrahydrofuran, dibromomethane,
dimethylsulfoxide, dimethylformamide and mixtures thereof), and mixtures thereof to form a

compound of Formula II.
Scheme VI

0
RPO R3
RPO \ R
+ | R2
L
XH X R!

(16) a7 (18) 3)

(RS)n

The compound of Formula (3) can be prepared by the above Scheme VI. This scheme for
preparing the compound of Formula (3) can be used in combination with Scheme V, or in lieu of

the method of preparing the compound of Formula (3) provided in Scheme I.
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3CR XR RZ (11 XR' (4) (5) u The conpound of
Formula Il, where R, R', p, and q are as defined for
wao-eoomohmod | b above, can be prepared by the abPeBIB2006/002814
Schenme 1V. The conpound of Formula (4) is reduced to
forma conmpound of Forrmula (5'"). The conpound of
formula (4) can be prepared by the procedure
described in Scherme |I. The conpound of Formula (5') is
then reacted with a conpound of Formula (11), where
The Eé?npo'ima%f P&&ﬂﬂ@@l@) i rogdtedRith.a dompbandrbﬁmmww@ﬂgi (wiich can
Formul a . The compound of Fornula (4) can
be an acryliq m@wtqrb whsrerﬁ aif a&ﬁ?ﬁf@ddfl SF@%I gbops; tp fpmm €<Pfépound of
enc M9m
Formula (1 82. o?ﬁ? Fon’fgo%éad Qp %oﬁﬁt%lgff 85 id %%gg%dc’ﬁnfgﬁ‘g thﬁm?g&ﬁd"gf upau(tl 9.
The démtpRind Af Boinmulay 16y dmb@ﬂ:act]ad hithathel oo povndrf Ii"y)dnolgeé h7) in the

pl ati.num car bon/ -31 07/,04290
presence of Pbﬁell%e@eg dwd Bqtg quséﬁf@yp V?W’%PB@STP%?SSW%\"E@C’
sodium carb%ﬁ%é es%ﬁl)un?&g%rggﬁf@ éﬁ&ﬁﬁgﬂﬁﬁe Qﬁngyrmﬁﬁ’ l_%&f@kfa@rﬂ?m{é de,
I’'um cyanobor o ride di metHyl sul fi de
alkylaminesaind mmbutasrtherecbfn éﬂlewéa)ctloﬂ' hm b@mlfmrmdd @lf omrrmm spigable

solvents 1nc[%§pt g]¥¥'b go]&r Rgﬂtlc 5? 1'3§ ‘ﬂ? g Hle ol Fth%%(;l)

1sopropy1alc%l’lblt 3l rﬁxﬁﬂés"tﬁ&%@' ApedtithdI4r, soméhtsr(sg ldldhﬂdrsﬁem@ne
polar protic solvents (e.g et ha

dlchloroethanso@ﬁ@@gdk@fumh@lbrwﬁhw&lthH&f@@ﬁ? dl@ﬁﬁha{fP’énm’b‘éF gpd
hl or onet hane, di chl or oet hane,
mixtures th?%?fy’ yg}loﬁaﬁ%z}\%erg&cbr ononet hane, di et hyl sul f oxi de,
Acidaddeidiyaftoohhecoiapaurds dbscribedhertmame bk prepared fllavinges
thereof to forma conpound of Formula Il. Schenme V
procedures kngyhinghg %) . (R5) NHOCOCH3 R )n OHR3 n\ R3 R4 \ Ra
(RAM RR xR/ xR xRRL

EXAMPLES

Intermediate 1: Cyclobutylidene acetic acid

Step 1: Methyl cyclobutylidene acetate

To a solution of methoxycarbonyltriphenylphosphonium ylide (18 mmol, 6.1 gm) in benzene (45
ml) was added cyclobutanone (36 mmol) and refluxed for 2 days. Reaction was cooled and on
addition of pentane (20-40 ml) the product precipitated as white solid after refrigeration.

Step 2: Cyclobutylidene acetic acid

Methyl cyclobutylidene acetate was hydrolyzed in methanol: 2N NaOH (1:1). After
neutralization with 6N HCI and extraction with ethyl acetate the desired acid was obtained as a
white solid.

Intermediate 2: Phenyl 1-methyl-1H-indazol-4ylcarbamate
Step 1: 4-nitro-1H-indazol

A solution of 2-methyl-3-nitro aniline (1 mmol) in acetic acid was stirred at room temperature

and sodium nitrite (1.1 mmol) was added to the reaction mixture. Reaction mixture was stirred at
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(3) (13) (14) )P Y (RS n \ N2 R3 (RS)nt-HN (R fl \
Ra /| X R X R2 Ri Rl 'l (15) The conpound of
woéanimuzobl , where R, R', p, and q are as def PaEaB1006/002814

room tempeFd?ﬁxg‘r-ir’g@S EM}% RRNG mfide Q\%g% @%@ 8ﬁ‘f) Wﬁ#ﬂ aboai\gp At

e OXx0 group i
ammonia. Paslucieptedpithtedotdtpwas filteedmalweshed wElﬁerﬂﬂélaIt(vJa%)tPed"(gﬂrﬁﬂd by

i S conver{%e to. a cqnmpound of Fornmul a

column chro @@fjsqﬁegézpmpw Wm}f@lo&f sq‘lnjlr mul a (14)
"H NMR (Dl\/ﬂS(bl-)/d%D Qi Wﬁd 6%((’1%[0{ '{ll 1}&2@@%@‘?2 alg,tcg dmﬁ; ﬁﬁ(zfé) 13-995

COﬁpOUﬂ For nu

(1H, d, J = THpo §ad- 8037 (115105);1]1830(13}1))1 ((Hhgwn in Schenme 1V) to form
a conmpound of Formula Il. The conpound of Fornula (3)
can be reduced to forma conpound of Formula (13) in

Step 2: l-mettllnfl 4-mnesmlﬁﬁ1a@51 afd Q-I%thﬂw ﬁmfoeﬂaﬂ‘fd 9 jagents
l, udi Igg but not |imted cata | c reducing
(8¢

A solution ogé-éwpg;l dagolenjl gwmpl) i DME’]W&&’ ¢q0dkrddg C and potassium carbonate

(1.2 mmol) W&Y e{dﬂgilw‘[t}gxg ?E;a?f?@{r %%Ee{ﬁr%g epayg {03}(%2&}?@@3@2&)@2%%&3 o gaction

mixture at 0 Q&e@ﬁ(}n rhixige vao sttt 2OPO ftdr hdl@ and BRAISHARA at room
gboro dr.i de,, BH3-tetrahydrof uran,
temperature 3 hontsy RAcion e es Pioredadelgted vethewatpr and3skti@ed with

ethyl acetate ?g?%gag@ﬁ?fégrgdgl\gﬁgﬁﬁmﬂ %ﬁ%r%éed?r?ﬁle sgﬁﬁgxé:ag Wé’%ﬁoé) qul layer
was dried ovgmrﬁ)gﬁtogls sediym sulfae ehd evapomtddanger ticotihoCaRteRRRict was

h t t her eof .
ot s L BRI G b oL Pae o < ures ther
'H NMR (Dmsa-du)nf@tel -tethfyDiseinar: GonmRus @, of f?ffﬁlﬂ( 3 gﬁg)v JL%H@
in _the presence of acefonltrl sul furi
8.14-8. 21 (L (P 2 i%}éz)egr;gog,sa(la d, Fodiiz; 34658, SefiThe) hydr ol ysed
PN OMBCHeg 8 SAEISE e PT84 b1

pOtaSSIU

8.18(1H, d, JSOEQHIZ) Bab8ria(1d], dsdeti8uHD] 8.87 I, triethyl anine,
al ky am nes and m xtures

d di
Step 3: 1"”e?wﬁé?@28¥9%%§’éfcsd p%/rlnc: Bgi ng, but not limted to,
A solution oﬂllydfeﬂth@!nﬁtﬁo agifdaold fl HRNOPGEL u%hgtfeaﬂgt nﬁ)r(éslé%%)sof 10

hereof). Alternatively, the co
% Pd/C at 6Od’z§hf°(§ goélpkl’écRP%ﬁU@@ mixtptesdast fiterdvbthommgh eulitd. Biltrate was

concentrated under vacuum and the residue was column purified.

HNMR (DMSO- dg): §3.90 (3H, s); 5.76 (2H, s); 6.13 (1H, d, J=7.5 Hz); 6.63 (1H, d, J =
8.4Hz); 7.02 (1H, t, J=7.6Hz) ; 8.03 (1H, s).

Step 4: Phenyl I-methyl-1H-indazol-4ylcarbamate

A solution of phenyl chloroformate (1.1 mmol) in chloroform was cooled to 0°C. I-methyl-1H—
indazole—4— amine in dry THF was added to the reaction mixture dropwise at 0°C. Pyridine (1
mmol) was added to the reaction mixture .Reaction mixture was stirred at 0°C for 30 minutes
and was then stirred at room temperature for 15 hours.

Reaction mixture was concentrated under vacuum to remove the excess solvent Residue was

column purified to obtain the pure carbamate.
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Formul a (15), for exanple, by subjecting the conmpound
of Fornmula (3) to reductive amnation. The reductive
wapedonasi9on may be performed in the presence of PONEB2006/002814
HNMR (DS @- dgriie.02 @Iag$8.%5 (1N e udiags, buy 28 ! .
10.48 (1H fodl um bor ohydri de, S%dl u?n cyaﬁobg)?o ?ﬁl d@q’@d?é?n(m’ S)’
Striacet oxyborohydri de, boranes and m xt ures thereof.

The reductive ami nation may be performed in the
presence of anmoni a, ammoni um acetate, amoni um

Intennedlat&.'ﬁyl (&) ﬂﬁgglnhﬁﬂ}alhwlmn-ba}{ (D-‘bewn)g P8 IbbG) DItICI The
Step I 3, 4_59 Pund ?Hzg romul a ( 15% can be reacted w

Oﬁﬁlﬂo 0@”("1’1 -EXrbutang-ARmecan be aI kyI or
A solution oﬁlzyhizdrbjay @dé&)ﬁhéndﬂaf(?o ﬁﬁ’ﬁ&l)"‘ léy%l 0%81 et @ OI ncI (51 8yrro 0 c{me

not l[imted to, pol Oti°C sol'Vent

(20 mmol) wasirefkixsi forelt5ﬂian methalnsb 1] he) pactdrcoiahreand tH@I?‘édé[e%Sto room

| |
tomperaiure BAEH AR B Yoo ey M issobin S gy brcstednand washed
with sat. NaldCn dotiuvesdrgre HOL TRty ﬁyk!rfv@ag'séﬁarat%] e Q%élfie 0 gﬂgj The

thereof), and m xtures thereo

{
product was ggtm%qgﬁ ST pcgga,tem,|Hle|orgarxschewa$|th«(mpara&d%leﬁd%§)eﬂ RpO
anhydrous NQZS@ %ﬁédﬁcg‘sﬁ%ﬁiﬂl Eﬁ%ﬁ %o%‘%fo?#ﬂg: dﬂ:élﬁ%ﬁ{ﬁgucéﬂn é;ngt{ﬂtée

yield. (3) can be prepared by the above Schene VI. This
schene for preparing the conmpound of Formula (3) can
be used in conmbination with Schene V, or in |ieu of

Step II: 3,4-Dihedrget- e
ep i ,ec\z’/ | deg@?%d&%gﬁh@%fﬂorﬁfféwe vﬁ%@%gig olgur}une S\ Qolutlon
of 3, 4-DityBiepre i) buopwan - owokmpouanﬂ%fne Fomnhml)(alﬁ) s
fF L7). (whi ch b
o am SRS Wid) B ORI D st oo
hydroxide (5@utvertan b ndlveater). The réatioh mmwwgs @kn c&q&pw r@o&]@&perlé?uee

and treated Wétgx%g ngﬁ zgﬁlllgﬁ %&xgroéﬁm%%gg%l{bénmymLal )

cyclobutane Wasigep&aRtd e tHeg86t 6 rrru a (17)
in the oresence of & eE@gEt:%ﬁIéﬁ\% WE}S ¢ veh
water. to, potassium bi carbonate, pot aSSI um car bonat e,

Step III: (%) 4595}11.'%@3’ 9 e)?f{}%&%d)e ﬁ—gﬁjeina%;ycgnr- grq?);ﬁéﬁgaaégﬁzg%%%e?zec acid :
Toa solut10n|cpf 314bmé1$dﬁohﬁe(1@@foxymﬁ0§ SstEd-[ - Pﬁéhzgﬁyrgr??f %PPW‘F one

suitab sol vent s I ncl udi ng,

(0.5g) in ethagie] (T@B{T)a ndrﬂqup@Hs(gNV L), N§-AY. allopred. Asg)ovas adadrmak,

suspension was then stirred at room temperature for 15h. The reaction mixture was then filtered
through a bed of celite and washed with ethanol. Ethanol was evaporated and the residue was
dissolved in THF and treated with BOC anhydride (1.5 eq.). The desired compound was then
extracted in ethyl acetate. The organic layer was separated, dried over anhydrous Na,SO,, and
concentrated in vacuum to afford a residue. The residue was dissolved in dichloromethane and
treated with trifluoroacetic acid at room temperature for 24h. The solvent and trifluoroacetic acid
were evaporated under vacuum to afford the desired (%) 4-Amino-3,4-Dihydrospiro-2H-1-
benzopyran-2,1°cyclobutane TFA in quantitative yield. "H NMR (DMSO-ds): 61.67-1.2.36
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I sopropyl al cohol and m xtures thereof), aprotic polar
sol vents (e.g., dichloronethane, dichloroethane,
wao eqoraimpds of ur an, di br ononet hane di net hyl sul f ORCTHEB2006/002814
(8Hm,45dlmHt |68>5(m"dd§ S tur
A T o o BB BT YR Bl R 8

Hz); 7.59 (IHeéofrHeinh)eBQBr@Hab) be prepared foI I ovm ng procedures

k in.the EXAMPLES Internediate 1: Ccly
Intermediate 3, $-¢hlotolsoauindlin-5. d Step 1: Methyl cycl obutylidene

acetate To a solution of

met hoxycar bonyl tri phenyl phosphoni um ylide (18 nmol,
Step 1. 8—C@0T’W’740ﬁnbenzene (45 m) was added cycl obut anone

To a solutiod 5158—%5318an1§1 g‘ﬁge h&g (g)gy% ﬁ?%% ' on Em&com ed

concentratech’()elqunﬂdraimtl ass aded @ s@lﬁhblﬂoias‘oﬁﬁfm ﬁﬁlfltre CH ﬁ‘x&}‘l Giln ?&Ep The
diazotizati %@%tyh@ene acetic acid Methyl cyclo

1azotiza 1°”a\§’%~“t W2k ot ol Becedd dinzanium salbsolution Wesaidded tola solution of
cuprous chldfiﬁ% ‘?ﬁ corRehr4tad h}ﬁfi‘&%mzcgllc\r’ﬂeogh Q)bg &)&%foﬁﬁﬁéﬁ Cfajll%\%gnnvgdt tlg

et hyl acetate t
room tempengvire¢ endsgilried. at tcrmetems;xdra(ﬁllre f&:3 ]Eﬁiﬁ;ﬂ Wfter 3 hours, the solution was

- | : | i nd | S 1.
heated at 60 40 R Wnin, Rep BB S i b acond zx{*f%tt?ﬂ/wh disthyd gther. Ether
was washed Wﬁlﬂcbltﬁco(nlerlﬁ'ﬁ@éd) sulfOri@&&4,| H%m@CEﬂilefz\@gs Shdd &8 cf lﬂgydfo g'padlum

nperature and sodiumnitrite
sulfate and etf%i)om@d pedes vRoRmYIGreda residRewas ¢<1iummput1ﬁecétovﬁ§)r6h ipakes@dllow
at  -34 WD 2007/042906 PCT/I1B2006/ 002814 room
tenperature for 5 hours. Reaction m xture was poured

'H NMR (DMISOS 5677, 28107 86 \LH,ahj; 783 v bh (1 B r L
rema\gﬁt ated_out, '@1 )f’lltered (Igrangsh%?}ﬁ)iﬁ% 801 (18,

d,J=78 Hzgt Syt §ﬁé|€1ﬁﬁﬂﬁ%ﬁlfl§9 9.85I UHks Xchr omat ogr aphy to
afford the desired conpound as a pale yellow solid. '"H
NVR (DMSO- d6): d 7.57-7.68 (1H, t, J: 8.1Hz);
Step 2: 8-chlg.oR5+8rdigoquirndlind, J— 8 AHz); 8.13-8.22 (1H d, J=
13.80-14.04 (1H s) Step 2
To aS“““"%"%@REHIS%WH}OPP%( Ij}m|ql), %ﬁ&%‘ﬁptr%tﬁ‘él S‘éf‘ﬁ@taﬁﬁ atq-nitro- |
0 °C was addédl p%@@é@kn rﬁtr%@'( u 'n%ﬁolnglﬁ AR nﬁk%u‘r@gf%%% éd[ '?‘&?li)
was cool ed C and pot assi um car
temperature WWedﬂEfo@ﬁd@mpﬁmhﬁh forSdwuts. dhe rdaxtion mixtidetviaglbabifidil Bvlid
0 _the react.i m xture at OC.
‘? recipitated ‘)&%Sco?lggﬁg 1rlnlqlf;% ut\reﬁé&\%fa&sag%l? P’?l Y %&1 d((;Cf 1 hour and then
H NMR (DMSOF HdS ar. 7r6oom79 t EHpPe! Pt QlaerTf 98 A b%li" StH ?afl BQfI-tIz)
mxture was filtered, diluted With vvater extracted
8.53 - 855(\}\,H§ﬁ =6Hz); 886 8.88 (1H,d,J= 6.3Hz), 984(1H s)

Step 3: 8-chloroisoquinolin-5-amine

liquid.

To a solution of 8-chloro-5-nitroisoquinoline (1 mmol) in acetic acid, zinc dust (10 mmol) was
added. Reaction mixture was refluxed for 5 hours. Reaction mixture was cooled to room
temperature and filtered through celite bed. Filtrate was concentrated under vacuum to afford the
desired compound.

'H NMR (DMSO- dg): & 6.22 (2H, bs ); 6.81 - 6.84 (1H, d, J=8.1 Hz); 7.45—7.48 (1H,d, J
=8.1Hz);8.01-8.03 (1H,d,J=5.7Hz); 8.49~-8.51 (1H,d, J=6 Hz ); 9.36 (1H, s)
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ethyl acetate. Ethyl acetate |ayer was washed with
saturated brine solution and water. Ethyl |ayer was
wa@ledoem490€r anhydrous sodi um sul fate and evaporP@r/Bg2006/002814
under vacuum Crude product was colum purified to get
. both the isoners. 1H NVR (DMSO-d6) for 1-nethyl
WMMMMW@MSH s); 7.61-7.72 (1H, t, J=
8.1Hz); 8.14-8.21(1H, d, J= 7 2Hz); 8.22-8.31(1H, d,
Step 1: 1-ina]1:yl8'-l4khb)90q18né|l6198 55 (1H, s) 'H NWMR ( DMSO- d6) for
.sonmer: o0 4.29 (3H, s 7.47-7.52
To asolutiog O%Xt{llé igoguinpling (4 ldrich) lnyﬁnqgnm;l suls‘mz@acsé 211 ‘kHwasj added
potassium nﬁm}‘ﬁ@%*@h?%ﬁ%ﬁ%ﬁiﬂé@% u\?%tsgﬁa%?ed]to Iﬂﬁl?b%lxytjempe:rature and stirred at
room tempetpture finyfl hotwniRenctichHhixnda nak badifiede SbAM glec ted was column
purified, hydrogenated in the presence of 10 % Pd/C at 60 psi
for 20 hours. Reaction mxture was filtered through

'H NMR (DFBI0-1B): Bildgr@die ¢ 989 8£0n604 AL eﬂ—@&ﬁ% g_%‘ig%fd“(dg{ 4,7

t he residue was cofl um pur|

=354Hz); 857008 08K2Hs )1 ); 8.666- §.89( 1H) d, 6= 83 HAH, d, J= 7.5
6.63 (111, d, J= 8.4Hz); 7.02 (1H, t, J= 7. 6142)
8.03 (1H, s). Step 4: Phenyl

Step 2: I-meilkywmdwﬁo{ﬁzbj-m%zol 4yl car bamat e A sol ution of phenyl
oroformate (1.1 mol) in chloroformwas cooled to

A solution ogbmei xl(él—tﬁyplspmlm@lpmz@tb@nolzpwasehydmenated! rryth&'l;i&sm of 10.%

4 t d C.
palladium ca?%eéil 6b %551 1%?4@18% %Qe[&lg}tl }lfltgl.lg axg{ls @ﬁérﬁ Qxlr?}}ggl d]gxﬂrate
was concenmt@dtmnda veaswntto nffer thé d&Gell 06mpOurid d%qia%swhl@&%lidlas then
irr erature for 15 hours. Reaction
'HNMR OFSE-GE0 G285 DSt 5t Tal oo S5 AdElm o7 36 Aaertna. o
1H,d); 8. 18&X83§§§1H0&‘(Ie=9§ 93%:9) due was colum purified to obtain

pure car bamate. -35 WD 2007/ 042906

PCT/ | B2006/ 002814 1H NVR (DMSO- d6):5 4.02 (3H, s);
714 (1H, t), 7.25-7.55 (6H, m: 8.39
Interrnedmte% ﬁleﬁﬁ—%@ﬂé—é—[—%. I nternediate 3: (f) 4-Anino-3

Thieno[2,3- cﬁp}fﬂmgfa@fﬁﬁé s Eﬂ‘e'p!ire@ a8 a&ﬁﬁﬁéﬂn&v& 2006/038 Wgane HC
Step I. 3, 4-Dihydrospiro-[2H] -1-benzopyran-2,1
' -cycl obut ane-4-one : A solution of 2 hydroxy

Example 1: (AFEIPRRAAARE- 16 30 T L&ro—%’ﬁ'l%’“t a”fﬁ”ge%,@tloggq'?fﬁ#] gng 5.

(isoquinolinepy-gl )‘(ﬂe arne (20 Tmr Was T et ux
mettrarol . The reactl on m xture was then cooled to room

t enperature and concentr et in vacuum The residue
was di ssolved in ethyl e and washed wth sat.

NaHCO3 fol | owed by 6N | ayer was separat ed
and basified to pH 9 he“ product was extracted in
et hyl acetate. The @o i c.layer was then separat ed,
dried over NMe

Step I: 3,4-Dihydro-spiro-1’-methyl-2H-1-benzopyran-2,4 -piperidine-4-one: A solution of 2°-

hydroxy acetophenone (10 mmol), N-methylpiperidone (10 mmol) and pyrrolidine (20 mmol) in
methanol was refluxed for 15h. The reaction mixture was then cooled to room temperature and
concentrated in vacuum. The residue was dissolved in ethyl acetate and washed with sat.
NaHCOj; followed by 6N HCL. The HCI layer was separated and basified to pH 9. Product was
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anhydrous Na2SO4, and concentrated in vacuumto afford

the desired product in quantitative yield. Step II:
W 2007/042906 PCT/IB2006/002814

extracted 1n%fﬂgl Q?’ g{)u O ﬁéﬁlX ija'rx %riag%ei%g tes('ipl Lol Ver anhydroelpszl\?apz%{)il ch% !

concentratedlnﬁahyminmaﬁfmd the?dfﬂstr&d bﬁﬂé@lﬁﬁ hﬁéhti%atilve ﬁéd&' obut ane- 4-on
dr oxyl am ne. mol) in

hy
HNMR <C§q%aﬁéa 76 ;ﬁw,nm; Cble)s 2rOéf(P-medCHo}, 295 (BH : mmm%(me tof =
5mn
111 2.60 QR P IEOGHOE G Tam ibporR dePRbid el mar ooy 286

(IH, dd, J=&n&t&.4Htzpd with sat. NHACL.
' A-Di hy 4- (hydr oxyi m no) i ro-[2H] - 1- benzopyr an- 2

Step II: 3, 4"8 Hrvdr %D{EJ@EWHH@OMS"@@HM@ Hnl -lbmopmmb# ~ﬁp37 idine : A

solution of 394-%}91&6 hifo- 1’I {nefﬂ?f Zlelble-gexfzjoi))%rgﬁ %dll _ap%jer ifie- 4? -one (10 mmol) and

wat er. Step
Hydroxylamineghl 6, g6 ompok) (1 @thiariol bmmpyasaeﬂﬁxeﬂ fof£ Y iroBe bAREnceldt Shdium

hydroxide (5?o e ﬁ&d‘%b‘%ﬁ egh}“hq, gg%g‘,&qﬁsﬁgjt&ré S(Pa,s dhengpled.to eonno pympenatire

and treated with Os_|a$ %@% iiflﬁhy&@ Aﬁg%ydfﬁlyﬁﬁllﬂég?’l g&é&v\%)o-gégg] df‘%ﬁ:}%é)pyran_

2,4’ -plperldlggJ m%@dolﬁ tb@&)ﬂpr@ﬁ Psedipitatel lavas themfittenop endvastedfveith water.

! t wa, filyered through a
HONMR OREDf01 % | ST AR R ! é{?ﬁiﬁ@pmmm{aﬁ hels9.9)

2.46 (2H, m, &80 36 €1H,aDdH, % Y

_ ( mt reg?ed \%Pt[h (I?qgnghl;‘%gﬁggz\&?%m 17%? JéfH) HEléa(nﬁ &J
7.8 Hz); ”c%?rﬂ(ﬂtﬁd Ws then extracted in et hyI acet ate. The

organi c |l ayer was separated, dried over anhydrous
Na2SO4, and concentrated in vacuumto afford a
Step I1I: () 4-dmirdud4-Dihedr oepirduemw@szlsmwz@gyﬂaﬂ Tl chpbey;gnet hane

trgfl uoroacetl ¢ acid at room
ditrifroactYaardi S8 st g ATHRIBE ey Sranmimingt | orbibeifoel2H]-

1-b @0j4d dh
enzopyra Aol ngwl e]Y. @%n{naétl@ﬂlogﬂgqlﬁqu cﬁ; @iél‘q Of i} ) &Jas added
Ni-Al alloy (Bdaghphe amspznsmlt\y@s bbb stimes anmom teropeantiict fat i St Reaetich

3 6 WO 7/ 042906
mixture was e NESHORRHRER b Ot G i wapniG ik Pivel vt o
evaporated add=th8 rdsidie)wasGal@B if THF z?]nd tgea’éed |_vlgi)ﬂﬂ-Bbl:Z lnhyﬁn&@ ( 1( §- Ely.) OFhe? =
desired commw%wﬁ%g}egpétrquedgn@pﬁyé péﬁt@g@ﬁgﬁ@p ilajes mﬁsmrat@k, dpied over
anhydrous N&S071aRd 4rRefk: 'Jb@w{uglﬁ t%@@da e88u62 f(")l'élg resacg,le was thggsved in

- 8-am noi soqul nol I ne
dlchloromethelle mdire)atqdlwltlcuﬁhmnacamcemmmbmhbmpmtua@fo@l 24RSTIRAIRGANt
nmol ), in water. The

it o BB e e e
Dihydro- splrﬁlammﬂbénﬁgbﬁhlﬁﬂ }Yi@&lcﬁgéjﬁl#xg:} ﬁﬁkdﬁ*vle 9P f

rous chloride Iin concentrated oric aci'd at

'H NMR (M- dhbied b8]-3. 165 Ht o xvdid: deetide 0. 3001 H ot Eper abus
CH); 2.84 (3I§”dc§4 A EFQR o, R8M 5 SRR AL UG 24 Bl i 6T ad s

ours
=6.9 & 11.1 Hz, CH); 6.96 (2H, m, 2 x ArH); 7.24 (1H, t, /= 7.5 Hz, ArH); 7.37 (1H, d, J = 8.1

Hz).
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heated at 60 C for 30 min. Reaction m xture was
basified and extracted with diethyl ether. Ether was
WoREN042906 t h coI d concent rat ed sulfuric acid, BCT/M2006/002814

o 1 BB BV B L 2
(zsoqumolm@lgl\-gﬁrﬁﬁl A ‘éolﬁﬁ&%%}ﬁnﬂ% g%%?gﬁlﬂm rS}Jljc%fﬂgglate { rggﬁ() f}lfi 4-

Amino-3,4- 1hyﬁra:s;5r@l1—mpthyF2H81 -berﬁo@j&alﬁ-lj‘l’-plpindmi 281H2) (1 mmol) in
5

DMSO was ifd iy B BRpice 72 Bt oh P B e R b LA B drops of water

were added &r €18 lredcibs abidiuftO The Besirbd WA predifltafRN G C
acid at 0 C was adde%l rpot assﬁ}eunlfinal t raﬁgeg%gq%%ﬁ'ﬂd)%e

water. reaction mixture was warmed to room tenperature and

'R OO L5980 GRTRCAR S (80 7 DO T oL SR Uh,
2.56 (3H, mpCIH &I{Iﬁqiz)t pogﬁggg %6@6 g iai H@W}HP'@?@ ()1H8d4{3 §4Hz, (A rH);
6.84 (1H, t, iﬁ 7.4 HzgAsHp TO81@ ¥ t, Jg= B3 56(1)19 QéP (JHaawF 78 186-ArH); 7.59

( 4 )

81, 7=75 ﬁ%%&'lrzgés.ﬂﬁofb‘%%%éﬁ%z U O 53 Ak 809 (1R

d,J=17.5 Ha -&iil)p8.86 $1H) d, e (Isg)(ﬁlﬂ, ASH); gng((j(ngB‘(DﬂLrH)l MeBi@tpontariodC; IR
z was adde eaction mxture was

(KBr): 3341 i?%igg ’flgl%gﬁﬁﬁgurs Reaction m xture was cooled to
room tenperature and filtered through celite bed.

Filtrate was concentrated under vacuumto afford the
The compousds i Expreplapd wiate: preparwmc@mirmo thk6ineth8d @eRPibé@ i, Exsnple 3°

1 ); 7.45-7.48 (1H, d, J
using substrfl? %%?Pfiﬁf)‘% Sg{”é‘gfk‘icﬂ?t&‘ s, 7Hz) 8.49-8.51(1H, d.
J=6Hz); 9. 36( 1H, s) -37 WD 2007/ 042906 PCT/ | B2006/ 002814

Intermedl ate 5 1 methyl i.soqui nolin-5-anmne Step 1.
ple 2: =)l h ' P _rIdeCXAR QTR Onia 3 ':..!“’4? I} 2’14’1’ Iﬂﬂ'arﬂ 41’**)']’3(7'

Exam
@MQEM_%I i ne (AI drich) in concentrated sul furic acid

at 0 C was added potassiumnitrate (1.1 mol

). Reaction mxture was warnmed_to roomtenperature and
stirred at roomtenper turr 5 hours. Reaction

m xture was basi fi ed Naxpreci pitated was col um
puri fied. ' HNVR( DVBO- d6) :H 02 984\13H s); 7.84-7.89(1H,
t, J = 7.9Hz); 803¥8. , xd, ) =5.4Hz) ;
8.57-8.60(2H, M , d, J = 8.4 Hz) Step
2: 1-met hylisoquinolif

Step I 2°,3, 3,4, 5,6 ’-Hexahydrospiro-[2H]-1-benzopyran-2,4 ’-[4H]pyran-4-one :

Step II: 2,3, 3°,4, 5°,6 ’-Hexahydro-4-(hydroxyimino)-spiro-[2H]-1-benzopyran-2,4 - [4H]pyran:

Step III: (£)4-Amino-2",3, 3,4, 5°,6 -hexahydrospiro-[2H]-1-benzopyran-2,4 -[4H]-pyran. 'H
NMR (CDCl3): 61.68 — 1.90 (7H, m); 2.17 (1H, dd, J= 6.3 & 13.2 Hz); 3.76 — 3.88 (3H, m);
3.98-4.14 2 H, m); 6.91 (1H, d, /= 8.1 Hz); 6.99 (1H, t, J= 6.0 Hz); 7.21 (1H, t, J= 6.9 Hz);
7.48 (1H, d, 7.8 Hz).
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A solution of 1-nethyl-5-nitroisoquinoline in ethanol
was hydrogenated in the presence of 1'0.% palladium
w@200bomoed 60 psi for 4 hours. Reaction m xturBCTEER006/002814

filtered through celite bed. Filtrate was
rate r vacuumto afford t he desired
StepIV: (9] 29 Eatie v i plz P s -4 benzapxagr-1, BiBBanie)y)-b2. 78
(zsoqumolm(e%lzyl)zﬁe& 5.91 (2H, bs ); 6.85 (1H, m); 7.30 (2H, m

); 7.79 ( 1H,d); 8.18-8.19(1H, d, J=3.9Hz)
Internmediate 6: Thieno[2 3-c]pyridi n 3-am ne

'HNMR (CB@IW %36,18%%%0“ ngiﬁ?ﬁlgc?d \(A/'\%Sq §2 ?flz) a3S 6? ES367r9I (?rfrdm)
5.05 (1H, m}k-@mm @ 1= *8§I"HEF36|9)49(E’H [/th%%rzl?) dranitiAcd 1ZN84 2318

I'soquid
(1H,t, J= mp;;gz)gyé (11-1 d;J4= DB D63 (H,0;1=7.5 Hz); 7.77 (1H, d, J= 8.1 Hz);
A

| d 4-0
753 (1K, 0 7 O Bl APy B PP S, i, 9 9.9
(1H, s); Melhhmlhvlzaomrmctmm) 3393 %QB)IS%OC’IWIFLG d 9kpe (20 mol)

in methanol was refluxed for 15h f eacti on

m xture was then cooled to roomtenperature and

Example 3:

ylDurea y r T-Sat-— Narices WO
6N HCl . The HC Iayer was separat ed and basifi ed to pH
9. Product was -38 WDORO00ZL042906 PCT/ | B2006/ 002814

extracted in ethyl acetjpt e gani c | ayer was

separated, dried ovefiNanhyd GUS)
RQrLH the desired product

concentrated in vaguu t
in quantitative d IH NMR(CDC13): S 1.76 (2H, in,
CH2); 2.04 (214, A, .“9) 2.33 (3H, s, CH3); 2.43
(2H, t, J= 11.1); 2.60"(2H, in, CH2); 272(2H, S,

' 7.50 (1H, ArH); 7.86
Step I 3, 4-157"5,@1’0 gézroéb‘é-@fn@pgmf i&)-cyc gﬁmg-ﬂ éqe ] AI goluhont?f 2’-hydroxy

acetophenoné(llDI rhmdf)pcﬂ'l({mﬁ%bﬁé( '0'320"19)11 b and
ot s o oA ¥ ot gp)yarna rﬁ)yﬁrohime ngo mmo IH énethag}ol
was stirred atsrap@ttplaﬁeré re for 15h. The solvent was removed under vacuum. The re31due

was dissolved mfkﬁ@d?é%tﬁ% aft? éaghé]q \)VRISEQ%(;_@ ?;rl g lg}zﬁgp \égsﬁ%pazreég, eO)rver

anhydrous Nazﬁoetah@nmce(lti?ﬁedﬂn) Vewatﬁn rt@ﬁﬂfcqmﬁte &98e plodu& Wilién %es ence
urification k9 odi ?Li“ %gdro gf (50 mmol in 5 wat er) . .
P |y Fiam) oxdgd thecdssirechiprodugt es srellampidr at ur e

'"H NMR (CDams): b1 este tj.g6N
O B B OB AP T i RS M) 2037 2 2 375, ) 28 -39
(2H, m); 2. 90r(2Hp§/)r 196 -27.82 (JH, peY; mrgrreHseparm Big);i 789 (181, fdoJm7q;f HA),
precipitate. It was then filtered and washéd’ Wi t
wat er .
Step II: 3, 4—Dihydro-4-(hydroxyimz’no)—spiro[ 2H-1-benzopyran-2,1 -cyclobutane 2] : :was

synthesized using the process described in Step-II of Example 1

1

HNMR (CDCls): 61.70 — 1.79 (1H, m); 1.82 — 1.97 (1H, m); 2.07 - 2.15 (2H, m); 2.22 — 2.37
(2H, m); 3.07 (2H, s); 6.89 ~ 6.95 (2H, m); 7.25 - 7.30 (2H, m); 7.77 (1H, d, J = 8.1 Hz).
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"H NVR (DMSO- d6): 81.57-1.77 (4H, m 2 x CH2); 2.19
(311, s, CH3); 2.28 (2H t, J=9.9); 2.46 (214, in,
WQERRY 042046 (2H, s, 6.91 (2H, in, 2 x ArPOT/IB20@3002814

Step III: (i) (41A;lﬁ'mo' 34- dﬁ%)dl)l I 171;‘(7[?12(11 bbhzgﬂygaﬂ i J"Cﬂck% S%{i)}%?p%i%o;ic]z'y ! was

synthesizes usmgtmmrem ds devoctimydyin aStepZLII & Emn@hﬂ d| ne
a sol uti

HINMR Y0 e 37 530§ B oA 3 (60 6484 i 8.8 Haze§.98 (11, &7

= . d h l (10 m
o1 K, TESESEAL AR BUATA 0% Sy 200 Ly el (10 )
This amine was &5glyed Tdieg Rum;i Srmbmdelivasidtih ecetitcile ©giad (- ]S ¢Q‘ﬁh1no 3,4~

rature fo Reacti 0 m xture was th
diydro-spitpr P0G 3 lobitans b AR eoSdrmpRlro 2111
benzo ran-@tlh@jfb%b tdak Redpebt evaporated and the residue was
| Py t aken H?THEékg)nd“i%at ed with Boc anhydride (1.5 eq.).
HNMR (DMRO-de)efor (-paminenmid icel SRS H, me)n 16842 HcBE ni)n2 e44ny36 (2H, m);

283389 (R8s BB dse LR oNE DT Fare 81 Mo B06 o v o

7.50 (1H, d,J = BS I EThid BEmpamiddds s ridhsse 7 -
( "di chi g?%net haneﬁand treat edlgvvl th P@?f Ieﬁgﬁggggtjjg]9992 {295

7562] at room tenperature for 24h. The solvent and

v NS A EET bRy 25 5130 (AR A IS S o,
3.89-3.94 (1H m)das 96 STH DL 8. MBtANE, 852Hﬂ tlmﬂzqnyz!)aﬂo?(ﬂ{ P' P-%u i f)
TEA in _quantitative yle c}{

750 (1H, d s’f B2 Hz) 1815 spmpqupd has §- cgn@gtgzat@a) Reﬁ IB@a/qemm a8l (1994) 7555-

7562] 13.2 & 6.6 Hz, CH); 2.84 (3H, s, CH3); 3.07 (114, in,
CH; 3.25 .(111, in, CH; 3.41 (214, in, CH2); 4.61

(111, dd, J =6.9&111Hz CH; 6.96 (2H, in, 2 x

s 1 o BTl bt btat s kbbb

urea : wal Mln'the@lzég %l%lgg?trlg p%d&fé}_ﬁsgge%czrgbgg n %teg IX ofgxse 'plle dll nel- 4
yl } 3 (| soqw noline-S yl)urea : A solution of phenyl

T s C TN L T

6.82 (1H, d, JB*’PS'HZ?'GT% @TF/A S 6@y 708 (ﬁ&/ﬁpﬁ@@l 37, f7” ﬁSjn%ll)}F ttJ‘E7 2

ence of base such as tri et Ayl am ne

H2; 731 (1Ff Gl 60 Wkt 263 (Ubrto. aldbio) 1 THeLls @akt Borkia ROGEL, 4, =

sona;saf [y 7L A SSGRPELRIL BBl b 59, 9 00 R

Point: 246°Cs IR B&): G816, 32771,2627 356651239 753.2 X CH & CHS) 2.56
(3H, in, CH& CH2); 5.08 (1H, dd, J= 6.6 & 10.8 Hz,
CH: 6.73 (1H, d, J= 8.4 Hz, ArH); 6.84 (1H t, J=

-Aminol3.8- AL o110 2 Y& , el
*)4 Ammod:j»ﬁ Jd??y?rdé‘ﬁ@éoﬁ%rlmge&yﬂgsﬁ 2tl 1ﬁc?%b?ita§§] hﬁg&%%o’nd&%%ré fldotved
as described in $®p ((H14f Example 37 aBd Were rdadhd with &% apiidpridte cdrbafale tdZorm

;3. Ar 8.36 (1H, d, J=
the compom@fsgzw’%ewxan@lig apfiﬁxalgple |—|) @I ting p(()l nt: 130C
IR

Example 4: (+)1-(3.4-Dihydro-spiro-[2H-1-benzopyran-2,1’-cyclobutan]-4-y1)-3-(isoquinolin-5-
Durea
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(KBr): 3341, 1698, 1551, 1234, 757. The conpounds in
Exanpl es 2 were prepared according to the nethod
waele®coidded in Exanple i T wusing substrates PCT/IB2006/002814
Iy opy 4 t Ut t (
R R b R b £ 2 7ot T PR mUr 28D it 4.6
(1H, m); 6. 8@(1Hydaﬁ|=84 H4))6.91 (1H, quwmﬂz)ne-la{yl{ yrear.b Gz);HNEN1H, d,

J=1.5Hz); gﬁﬁéﬁaﬁ%& %pﬁ%ot[‘]ﬂﬁg li-lqge% Q)gwadq,]f78Hz), 8.72 (3H, bm),
9.60 (1H, S)@gbéllﬂgyran 4-one : Step IT 2', 3, 3, 4,

6" - Hexahydr o- 4- (hydr oxyi mi no) spi ro- [2H] 1- benzopyr

an24 -[4H] pyran: Step Ill: ()4 Amno-2', 3, 3, 4,

o ofiso S B HRAR R | Sk ShRL P oo
6.81 (1H, d Zf—lé’lfﬁizT 6. WEH]T #52&{53740221)&% Frﬁt 3688, d, 3 6 Bz,
7.96 (1H, 1, &- gzgl(m_z;; ts L;ﬁ:(@Hod-Jz)) 78.2Hz)(&|4|4(1H,:cBJ9+Q)5 ,Hz) 8.66 (1H, d, J="7.8

Hz); 8.73 (léré Il\'gf'gd@)?r@m ’35 gg)gligog/ 042906 PCT/ | B2006/ 002814

IR (KBr): 32675 :wmnsmr Q643,11656,281 3, 12962 D79 808728664 805PYIsan] - 4
(1 soqui nol i ne- S yI)urea “H NWR (CDC13) 61.72 -

[0 = +54 1§ +§€ 514 anol)28 (1H, dd, J= 6.6 & 13.5 Hz); 3.61 -
379(4H m: 5.05 (1H, m): 6.87 (1H d, J= 8.1 Hz):
6.94 (1H, t, J= 7.2 Hz): 7.01 (1H, d, J= 8.4 Hz): 7.19

Example 5: (-1IH(3.4-Diliydrd-sird=PAH-1 beBEoplyidn-2. i’ -cvtioblitfh ] H2z91)-3 110 duihdlikh-5-

Durea t, J=7.5 Hz); 7.77 (1H, d, J=8.1 Hz); 7.93 (1H, d,
J—63Hz)836(1HdJ—75Hz)855(1HdJ—

. Hz) ; S s); 29 (1H, s); Melting point:

HNMR (Dmde)lfplf IQ}KJBPQh origgzalt : 9?6373 ~119566 1, 1983081236 (5H5@) 5.03

s 6 AL 30 SR 0 2 Y T L PO
J=1.5 Hz); AN (11, Biog(y.93 (131: 1,458, mm)os SQTR[L =17, bemw &M, D),

| obut 4- : olution of 2'-hydrox
0.60 (1H, 5); 9.80 (1L o't ane” one] SOl Ut ydroxy

"HNMR (DMSO-dg) for sulfate salt : §1.72 —2.00 (3H, m); 2.08—2.50 (5H, m); 5.02 (1H, m);
6.81 (1H, d, J= 8.1 Hz); 6.93 (1H, t, J= 7.2 Hz); 7.10-7.18 (2H, m); 7.30 (1H, d, J= 6.8 Hz);
7.96 (1H, t,J= 8.1 Hz); 8.15 (1H, d, J= 7.8 Hz); 8.44 (1H, d, J= 6.3 Hz); 8.66 (1H, d,J=7.8
Hz); 8.73 (1H, d, J= 6.3 Hz); 9.10 (1H, s); 9.83 (1H, s)

IR (KBr): 3275, 3072, 2926, 1643, 1556, 1315, 1276, 1179, 1037, 866, 805, 755.

[a]*= +54 to + 57°(c = 1, methanol)

Examples 6 to 30 were prepared according to the method described in Example 3,using an

appropriately substituted carbamate.

Example 6: (&) 1-(3.4-dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-y1)-3~(8-
chloroisoquinolin-5-yurea
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acet ophenone (10 mmol ), cycl obutanone (10-20 mol ) and
pyrrolidine (20 nmmol) in nethanol was stirred at room
wa emwpesavare for 15h. The sol vent was renpved PEIES2006/002814

vacuum The residue was dissolved in ethyl acetate

| and washed with 6N HCl. Organic |ayer was separ at ed,

HNI\/[R(D@II$©dz’6)3\bElr71—ar98y(GHQﬂ§, MSQ%@H mpm@wﬁ@m@d@sa (1H,d,J=

ford the crude product whic
8.4 Hz); 6. 98&}1%% éatﬁ %HZW Q;7o€1&rhd éﬁﬁdrﬁz)o@rlalﬁﬂyl taf FoRABD R (1H, d,J

131 PN, PEXYR AR 3 Ot WO 510

d, J=6.0 Hr) 8.83. (JZH s),953Q1H(saj—[RmBr)gcngg 6308, 2937, 26496163371 9, 1483,
1373, 131171%'5'5}4243 g@gg%mwm =415 M) 7.88 (1 H d 3=

4 Di hydr o- 4- (hydr oxyi m no) - spi ro[ 2H 1- benzopyran-2, 1
-cyclobutane] o was syntheS|zed usi ng the process
Exam1e7 (e 31 L‘l, -JMll' -bvblbbmhrﬁé]GCmB%
methvhsoqtﬁxiolﬂ‘l@S—VH)ur'éﬁ (1H n ; 1.82 -1.97 (1H, m; 2.07 - 2.15
(2H, m; 2.22 - 2 37 (2H n) 3.07 (2H, s); 6.89 -
| 6.95d(2HV£; 7.77 (1H d, J= 8.
HNMR (DN§O-ds)y 9 1 R T RS PN S SP1I(LHL i

68111, 4 s bR B9 ek S ) SRR/ BT RAL BTG v 34

Hz); 7.30 (1Ehd, pr0ckHz); 4530@HCt, Ubwl Hz) SUEPEH, U, m& SEXHRRI8e331(1HHd, J =

7.8 Hz); 8. 6@2’{3{(5@?&?%,13)% (?(7136% g%%t ”3%7 15658 1&3@21\/1?(}}1“‘2@8?%74.1

(1H, d, J= 8.4 Hz); 7.59 (IH d, J=7.5 Hz); 8.73 (3H
b) . Thi s amine was resol ved Usi ng R and S-nandelic
Example 8: £6)i ld(3. $rDaladronspire[2Hel -benzgpyren-2.1Y -ciclobitane]3t-4h-3-(1-

methylisoquiidinei-gharear o- 2H 1 - benzopyran-2, 1'cycl obutane and
(+) 4- Am no- 3, 4-di hydro splro 2H-1 benzopyran-2, 1'

HNMR ORI 53 Do- 1 3855 oM: 245 - A4D48h 0 2853 Hapy 502 (LFL, m;

681 (11, d.5-2453306 b2 fhuB 7= 2 B3 3B 0k /Pty =

Hz); 7.30 (1Hg }i; J=7.5Hz), TH§1 @H, 17 =77.5 Har)7. 79T(rliEB deHrBERIHd); I‘T%(IH d,J=

v 6 B Y AP T (e

1631,lSGO,lQ@?;‘MS%M*@E?‘:BﬂDi 2.24-2.36 (2H, m; 3.89-3.94 (1H
m 1 —81Hz)685(1Ht,J—81Hz)
7.07 (1H t, J—84Hz) 50(1H d, J= 7.5 Hz).

Examﬁle9% LR 9 ' onf i gurabion [Ref T dron 55
SXOISOQUINON S-S Spl ro[2H—1 benzopyran 2,1 '-cycl obut anJ- 4

yl')-3-(isoquinolin-5- yl)urea : was synthesizes using

This compoﬁxkuaww D%%gfeglg@& bg ?ﬁf;wsﬂutge NE ;93 ?gsglpydré/ sﬁﬁo[%mf%le&o%yran"i 1°-

cyclobutan]ﬁl)-yl) ~(pqpinobp-Sryljure (@2&1?(1]116 B)) usipg metachloroperbenzom acu:'l (3.0eq)

in chloroform or dichloromethane at room temperature.

'H NMR (DMSO-dg): §1.73 - 1.97 (3H, m); 2.15 — 2.42 (5H, m); 5.02 (1H, m); 6.78 (1H, d, J =
7.8 Hz); 6.93 (1H, t, J= 6.9 Hz); 7.18 (1H, t,J= 7.2 Hz); 7.24 (1H, d, /= 8.1 Hz); 7.39 — 7.63
(3H, m); 7.78 (1H, m); 8.00 — 8.21 (4H, m); 8.94 (1H, s).
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6.82 (1H, d, J= 7.8 Hz); 6.93 (1H, t, J=6.9 Hz); 7.04
(1H, d, J=8.1 Hz); 7.18 (1H, t, J=7.2 Hz); 7.31 (1
W(b-l,zood/,04290<: 7.2 Hz); 7.62 (1 H t, J = 7.5 Hz);PQr/iBRo¢61002814
H d, J 81Hz)794(1HdJ=6.0Hz);839
, : .QCHZ 8374(1H

3 4"”7 1627' 1563 1239' 753 ()
4- Anlno 3, 4- di hydr o- spi ro[ 2H 1- benzopyran- 2, 1'

i compe AR RGBT P AY
cyclobutan]apyl)-6 F(isioqﬁlﬁoﬁlil-ﬁga ae(ek:ﬁn;gl@ myrusﬂl? &eﬁa@ﬁﬁ%ﬂéﬂ%n@@i% GEidRSd eq)

in Exanple 4 an Exanpl e
in chloroforgn.or dighdorgmeyhe 9@?‘6’031@"?@13‘{@@31 benzopyr an- 2

R S S e e e e S

7.8 Hz); 6.9By1H], Ctp.h#@tQ HE) Sla.|8t(1H § V=122 Hk):9824 @H d"@lr— #1 @1&) 72395D7 63
m} (15, m: 6 80 (1H, d, Hz) ;
(3H, m); 77%@]“ 1) 830078'2 HG 5L m, 9 (1Hs).t, 3= 7 5 Hz) 7. 29 (1H
d, J= 7.5 Hz); 7.59 (1H, bn); 7.93 (1H, t, J= 8.1
Hz); 8.10 (114, d, J= 7.8 Hz); 8.72 (3H, bm), 9.60
Example 11( (th]- (&4-D19V(ﬁ@-sbitb{ 2 I5) -behdoviRn{ IVEQctibltahe-4-sili-3-66-ehloro-1,3-
benzothiazobadvl)urea81. 72 - 2.00 (3H, m); 2.08- 2.50 (5H, m); 5.02
(1H, m) 6.81(1H, d, J= 8.1 Hz); 6.93 (1H, t, J= 7.2

, S)gQ; 718&2{H,rg730é114d\]—68l—lz
HNMR (DM @myolyg( 1m3.13 8288 (FHHM)ih. 0 VA H; 18); BL8D;(1H, dyd =

7.5 Hz); 69?(}}31[ g‘ ‘;ZHg) ? 1'62(}1{ gd ?m{z)gy 3@31133 (ﬁg 455 @2 (1H; 4,

J = 8.4 Hz); 8KBr(1H, 82715, 733(®H2s)za2(K.Br)L@«ﬁB) 159632731634, 136%6,1233,/95
. 37, 866, 805, 755. [a]25= +54 to + 57(c = 1,
(M™+1): 399 hanol ) Exanple 5: (-)1-(3,4-Dih dro-s
iro-[2H 1- benzopyran 2
1 cycl obut an] 4-yl)-3-(isoguinolin-5- lurea 1H NWR
Example 121 @S .4®ihy hiye bowgogerags). 1 -cycRbudel-4-yHB-(@fyoro-1,3-
benzoth1azoh£-VD2@8 2.50 (5H m; 5.03 (111, nm); 6.80 (1H, d,
J=8.1 Hz); 6.91 1Ht,J-72Hz);714(1Ht,J-

1 J= -"7.59 (1H b
HNMR Of4h- 5} 631—7%?%%1@;1 555 202 ST s 3901 1A, b (b
6.
65-6.96 (3hginf)a¥ goisigz o, n? 76@7%@1# ) 797@%&%%@ %%Q‘H s);
IR (KBr) (cmj): 33551)22@&-164&3155161%11 MS{M*d+1)J3=538241 Hz): 6.93 (1H,
t, J= 7.2 Hz); 7.10-7.18 (2H, m: 7.30 (1H d, J= 6.8
Hz): 7.96 (1H, t, J= 8.1 Hz): 8.15 (1H, d, J= 7.8
Example 13H2)1-( &Mh&dk&spﬂo[ﬂizl-@e&oﬁ?ﬁan-ﬁl Q@c(oiaﬁ'ﬁan@]%-@ﬁ BZ( 18rnethvl-
1 H-indazol- ﬁ)%f))urea 73 (1H, d, J=6.3 Hz); 9.10 (1IH s); 9.83 (IH

'H NMR (DMSO- dg): 6 1.75-1.98 (3H, m); 2.06-2.34 (SH, m); 3.82-4.17 (3H, 5); 4.9 (1H, m);
6.65-6.96 (3H, m); 7.10~7.34 (4H, m); 7.68-7.79 (1H, m); 7.97-8.07 (1H, s); 8.66-8.78 (1H, s);
IR (KBr) (cm™): 3359, 3278, 1640, 1551, 1234; MS (M"+1); 363.24
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IR (KBr): 3275, 3072, 2926, 1643, 1556, 1315, 1276,
1179, 1037, 866, 805, 755. [a]25= +54 to + 57(c = 1,

woregoiasmobg Exanples 6 to 30 were prepared accopdi/IRpoeano2si4

t4l_]9 S §| ad .o- ng a

ane g— ﬂ-é[l )éf?’-(g:;gethoxy-

1 1 ; i - 5 3 / 34 .
IR LS5 SO o o g SO S e
6.86 (1H, d,p)= 7.2 H); 6.82 4505 @H, t,m)= 1653 BR);(7.06-7.58 (38, B (447,668 (2=

myi10.32-16 ARG R QB B a95% 1R 8 g Phpd 6 4 07 B
MS M*+1)H96.187. 77 (1H, d, J= 7.5 Hz): 8.02 (1H, d, J= 6.0 Hz);

8.38 (1H, d, J=8.4 Hz); 8.72 (1H, d, J= 6.0 Hz);
8.85 (1H, s); 9.53 (1H, s); IR (KBr) (cm1): 3308,

Example 152887.(3,33%yarb 8380 1 2FR1 2 Sobliner 4 8% i
-1 B ) . . . ) )
2H-indazol = RA ro-spirof[ 2H 1- benzopyran-2 1'-cycl obutane] -4-y1
| -3-(3- nethylisoquinolin-5-yl)urea '"H NVR (DVMSO d6) :
HNMR (DRISGXe): 51.6361.08 31, Mh); 24512 : 4 bl 4738 §%463H
( S): 5.%1 (1H, n'g ’ 6) %?5(%4;,(%I,’ﬁﬁéﬁ'g.bll4%)(?1%6593'@?13[07
(1H, m); 6.6{1-6. 76=(13, 5, fi&)8. 1 HzD 5. 772 B8 1d 1 Hd; J&= §.1H2); 6.36 1&.98IHH, t,.J = 7.5

127,08 - 32 Bl sl g1 B8 bl By CHb i il

8.26 (1H, s)+& 32-8366A H, IR KBr(cik8) (1317, 928, 1 R86( KBIY MS B 1): 363.39
3309, 1627, 1565, 1238; Ms (M++1): 374.1 Exanpl é 8:

()
Example 164 &4 PibydbApaplalRl BehpDianzo Pyéyg%bbaeaﬁ'e]:f L ORI NGy
thiadiar ALY adn( L et i'soqul not I N- 5-
l’i“hlad‘a(z?ws@%ww Pusal "ol 72 1 06 (3H m: 2.15 - 2.43 (5H m;
2.89 (3H, s); 5.02 (1H m; 6.81 (1H d, J= 7.5 Hz);

'HNMR (DBISER. dkid] 261 4T, B:H205-1 DABH( Y2, 052067 (S im0 5.0
(1H, m); 6-7%%:?3 {7 2 H}%gs?&f%ﬂrw(éﬁh tLd= 733_&1@);56.94277?0’47(.1 Hom)a T 1-
7.23 (1H, mf.10:55-1@9¢ (1 Jbs): 9. 3385 145 - 11):
N e e R AR e 6 T L

373.14 1631, 1560, 1233; M5 (Mt+1): 374.2 Exanple 9: ()

1- (3, 4-Di hydro-spiro[ 2H 1- benzopyran-2, 1' - cycl obut ane]

-4-yl)-3-(2- oxoisoquinolin-5-yl)urea This conpound
Example 17165143 At dredbitoy2 /o1 iéhZdgyean-2,1°-cyclobutane]-4-yl)-3-[5-(4-
bromopheny()} 13 -(BafolD- Ay RiEdd- Spi r o[ 2H 1- benzopyran-2,71" -

cycl obutan]-4-yl)-3-(isoquinolin-5-yl)urea (exanple 3)

usi ng net achl oroperbenzoic acid (3.0 eq) in

'H NMR (DMSIQordo¥: 6 466202 {FhIm); o8t B AR ESHitm); dokh-5 OB Anr €.
6.75-6.84 (1H, d, J= 7.5 Hz); 6.86-7.01 (2H, m); 7.12-7.28 (2H, m); 7.53~7.68 (3H, d, J = 9.9
Hz); 7.74-7.89 (2H, m); 10.52-10.68 (1H, bs); IR (KBr) (cm™): 3339, 1641, 1555, 1233; MS
(M'+1): 468.16

Example 18: (£)1-(3.4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3-(6-methyl-
1.3-benzothiazol-2-vDurea
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1H NVR (DVBO-d6): 81.73 - 1.97 (3H, nm): 2.15 - 2.42
(5H, m: 5.02 (1H, m); 6.78 (1H, d, J= 7.8 Hz); 6.93
W@ 2d7/08290ad= 6.9 Hz); 7.18 (1H, t, J= 7.2 Hz); FCRIB20AI402814
d, J= 8.1 H); 7.39 - 7.63 (3H nm); 7.78 (1H, m;
800 - 821 (4H m: 8.94 (1H S). .44 D 2007/ 042906
'H NMR (D'R@d)l «%30331569922@611 Eyamph e §-£)(4H ’fﬁ) 330435 42 @Arg i 1:,4.92-5.09

dro- spiro[ 2H 1- benzopyr an- [ obut ane
(1H, m);6.72-6. mﬁuflsdqdﬁv@% Ha; 5- &8#93 QflébHTlh} s7 Qﬁeﬁﬁ@dﬁﬂ mas7 43 7 58 (1H,

m); 7.61-7. ?ézlﬂ_tlﬂeg e‘ﬁz‘%pw aéﬁx(;ﬂ' BHN% (&R (@A ML 385 B37, Ms

@A+1)38@yplobutan] 4-y1)-3-(isoquinolin-5-yl)urea (exanple 4)
usi ng et achl oroper benzoic acid (3.0 eqg) in
chl or of orm or dlchloronethane at roon1tenperature I H

mdazo”'vmm = 6.9 Hz) 718 (11 1, t, 3= 7.2 Hp); 7.24 (1H d,
J—81Hz)739-763 (3H, m: 7.78 (1H, n); 8.00 -
1HNMR(D&A§G &6%1%264%41&;5 082 43E(>S§1'TH1)92 682, fzsg) %4, 935.09

hvdro-spiro nzoe/ran -cy clo utane

(1FL m); 6.581-0.85 QBL 6 Dlor B8 1125 6. HoR B TEL Lol = 8. YK} Or S5+ ORCEH, m);
7.25-7.34 (1,‘31—?%5 Q‘Q)an) )81765306%(2 Eﬁi‘ (tnfL g@ﬁzﬁ 7§§—'g72(2§19§,&5— 1'914')- 8.39

- 847 (1H, 9); . 9'5~QHZX1H7S),IH( (K2B4) (di@r‘) 3328, 1754 1633, 156232301 M$ (M+1);
): 7.62 (1 H d, J =8.4 H); 8.04 (1H,
9LI6 5 ). 10 73 (1H s,): IR (KBr) (cml): 3310, 3272,
1634, 1563, 1233; M5 (Mt+l): 399.20 Exanple 12:
()1-(3, 4-D hvdro-spiro[ 2H - 1- benzopyr an- 2
Example 207 ()¢ 3 HelDilty droe§pird {AH-) tRnfdpyfaned it Gevicldbutane]-4-yl)-3-(thienof2.3-¢]
nvrldlne?a\ﬂ‘ame:a)thl azol -2-ylurea I|H NWVR (DVSO- d6): S 1.75-1.98
(3H, ;206234(5Hrr)382417(3Hs)499
(3H, 14 m
HNVR OM: 01 007305 Ry )i 289 (PR )i 866 R, T 6694705

(3H, m); 7. ()%L7 43 '(ﬁ{(ﬂﬁgfi 636 07@9 n%H 5’93590—83?5’ B, %?48044—3856%3(1}11@48 od¥B 39

(2H, d); IR (Kﬂm(@a )43@351\/1@86, léﬁwaaj—Mﬂ(b/éﬁ‘zlﬁtrﬂﬁﬁeﬁrS 2
-cycl obut ane] - 4-yL(1- et hyl - 1Hindazol -5-ylurea 'H
NI\/R(DI\/SO d6): S 1.75-1.98 (3H, m); 2.06-2.34 (5H,
Example 2107%)1 33 32D thy drb-dpdid[2 /8] -beflzPrdnlH] B%loblﬁaréwﬁ,zl%(l(ﬁ(w

bromophenﬂ-l 374 iiadiazdt oty urel) ; 7. 68-7.79 (1H m; 7.97-8. 07
(1 - 66-8. 78 (114 s): IR (KBr) (cml) 3359,

3278 1640 1551, 1234; NS (M++1): 363.24 -45 WD
' NMR (D2090/ G 281060-ROF (BB20067.06:28845H, m); 4.92-5.13 (1H, m); 6.71-6.86

(1H,d, J=7.2 Hz); 6.87-6.98 (1H, t, J= 8.4 Hz); 7.02-7.27 3H, m ); 7.64— 7.78 (2H, d, J =
8.4Hz); 7.79-7.96 (2H, d, J = 7.8 Hz); 10.94-11.12 (1H, bs ); IR (KBr)
(em™): 3390, 1701, 1448, 1240; MS (M*+1): 471.27

Example 22: (F)1-(3.4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-v1)-3-(4.6-
dimethylpyrimidin-2-yl)urea
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Exanple 14: ()1-(3
4- Di hydr o- Spi ro[ 2H ' 1- benzopyran-2, 1' -cycl obutane] 4
WQ’IZ()O—7/B42(966 net hoxy 1, 3- benzot hi azol - 2-yl ) ur ea REI/NEIR6/002814

v ML 9oy 3 k20853 S g 3 5 (ks D150t ) 6.5 57
GH, m); 7. 0;‘; 7%2[3 GQH gxoﬁgﬁ%H 9.86 %&f%%‘? ng (L}@( (c?n §6352§’>§6§§H5)3§?1'235;

MS (M™+1): 68920 : 3354 1677 1577, 1470, 1239 M5 (M++l): 396. 18
Exan'pl e 15: ()1-(3 4-Di h dro-spiro[ 2H 1- benzopyran-2
-cycl obutane) 4 yl) 3 (2 nethyl
Example 23: %ﬁl‘ Bc’fﬁ@ﬂ{vdﬁi ¥151)d1‘2§31 ﬂéﬂzM\'@aﬂ @g’g@vclgﬁ)tan 1 515-)‘31(-5;&'&%90350-1,3-
' S); 4.93-

b L A7 (5H , 4.25 (3H

681(1H d, J—81Hz) 6.86 - 6.98 (1H, t. J= 7.5
'H NMR (DMBD- d7): 08.63-1.923 3{Rkh); hP2-2B978H7m35 024, 21d(1H];n)76 53-6.87

2 1

(1H,d,J—-758)IZIz)86§§-@9’éﬁ1}thx) 39—7332(3%@?3;%%5?2%%21{ m); ?5& l_2§67(1H

- 2 6589 s Bor+1
4, J=84 H%;"*iﬁ(%‘sﬁaé%@ﬁ% R B e 71 STNGS F 1)
384.25 -cycl obut ane] - 4-y1)-3-(5-tent-butyl

’ 1,3,4-thiadiazo|-2-y| urea 'H NVR (DVBO d6):

61.23-1.44 (9H, s); 1.65-1.98 (3H, m); 2.03-2.47(5H,

Example 24:05)1-B. £0ih@lr&3pird[2H,1-Bdnzopyrdd-20. &3clobidand] . 4-9H-34(58(4k7 ) ;

mtrophenvl)ﬁl ﬁﬂ”tﬁa&%zc(l%l)ﬁreaJ— 7.3 Hz); 6.94-7.04 (1H m,; 7.11-
m; 10.59-10.98 (1H, bs); IR (KBr) (cm'):

3385 1697 1521, 1453,1238; M5 (Mt+1): 373.14 Exanple
'H NMR (DMBO-(dk): B-1(@-2-00 (ayldma, BO5-2 S AFHL mbieh By @ IR m); 6.64— 7:01

(2H, m); 7.08; o%&#@ﬁéﬁ ?rb%} 45 %éoﬁz‘%% A0 YR (Dvso d6) :

IR (KBr) (i 1): @489’2 10@1 (13186, TO31; RISQA#' 21853630, m); 4.94-5.09 (1H
m’; 6.84 (1H, d, J= 7.5 Hz): 6.86-7.01 (2H, m:

712728(2Hn)753768(3HdJ—99 Hz) ;
Example 25: 7& (3;48191_{&8}3-513 Q’[ZH‘ 9 7R fR). ﬁlﬂcl&ﬁﬁtaneﬁ !3-\(1%5—@
furvimethvl CIF ) 3339, 4T, 1555, 1233; +1): 468.106
——Y——L l e 18: ()1 (3, 4- Di hydr o- sp|r0[2H-1 benzopyran 2
-cycl obut ane] - 4-yl)-3-(6-nethl -

'HNMR (DMSBIH%?M 60-azml 38, yﬂ)ur eR.D %(smngpmz;wwm 5); 4.81-4.99
PCT/ | B2006/ 002814 ' 61,68-2, 03 (3

(IH,m ); 6.1 5.2 (6H. 9): 3% a0 (Fm)p 658-0 TS ALH 42 Vi) o T (1EL 1

7=t 151t 5 128 PR, gl () oG s

MS (M*+1){318,24s) ; 10.48-10.63 (1H, bs); IR (KBr) (cm):
3331, 1673, 1527, 1237; MBS

Example 26: () 1-( 3,4-Dihvdrospiro[2H—1-benzopvran—?,l ’-cyclobutan]-4-y1)-3-(quinolin-5-yl)
urea
:
HN’U\N N
Ho |
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(M++1): 380.12 Exanple 19: ()1-(3,4-D hydro-spiro
[ 2H 1- benzopyran-2,1'" -cyclobutane] -4-yl)-3 -(1-acet
- wWo lzoom)mmzol 5- yI urea 'H NI\/R (DI\/BO d6) 81. 65(212/1112406/002814
, (3 m,; 2.06-2.43 (5H, : h
HNMR (DMSO35) B 70- M, (31 m);62. 152. 55 (8, npmﬁ 0! 3m>76@1+c&fylsd I=

8112 6905 69 el 15 gt o D2 e T 43 = TRt A8 (a1 -

3.9& 8.4 Hz)Ha)ﬂ (ZH&%% Qi gl?ﬁmﬂ 8.50 ﬂl@ d, THz9.7 }&) ®75 (118 .s%B.GILHH,

O
m).IR (KBr) @32‘8 3132:?41@@33 605323 ABEIM ) ( '391. 16 Exanpl e
20: ()1-(3,4-Di h dy
ro-spiro[ 2H 1- benzopyran-2, 1' - cycl obut ane] - 4-y) - 3- (t hi
Example 27: GO0 ZAEBm]ydromlfd [ﬁHriebe’a‘rzvbg_ram-@d ok IR |PVRL-3 - &)quilin-8-
1) urea 1.50-2.02 (3H, m; 2.03-2.39 (5H, m; 4.86-5.09 (1H,
m ; 6. 60- 7. 05 (3H, Mo 7. 7.45 (2H, m; 7.65-7.89

(1H, s); 7.90-8.15 (1HMLs . 44-8.68 (1H, s );
8.90-9.39 (2H, d); (KBr) (cm):

3335, 1686, 1543, 12 (Mr+Y): 366. 35 Exanpl e 21:
()1-(3, 4-D hydro- 1- benzopyran-2, 1' - cycl obut an

e]-4-yl)-3-([5-(4-
'H NMR (DMSeﬁaghsmwb)l-gs @ nhhi ag l—aizzsﬂ (5B, yil)} 5.08 €5, 1hi); \R (IEVBO =

8.1 Hz); 6. 93((11=I,, t, rJr)l= 76§ 1A, ggﬂ_.: 8 Hg)_us;_(u&g D srity i thid J
=72 Hz); 7.50 (115 8)_1)412)737732(}171 g? J(zgf'ﬂéwﬁ 80 @fﬁﬂ 1 Z G1PuER B3,

d,1=75 Hzk® ST d12=6THIzps. oy) (11113)(9@ [IH,G)B (KBra)sIOm Y710, 3272,
240; Ng é 471.27 Exanpl e 22:
1634, 1563, k%3i5 IYI§ (M BHhyaP-60s pi ro[2H—1 benzopyr an- 2, 1' - cycl obut an

-4-yl)-3-(4,6- dinethyl pyrimdin-2- yI)urea -47 WO
2007/ 042906 PCT/ | 82006/ 002814 1H NVR ( DMBO-
Example 28:362:1 i -3, 4dhtepralydro-2 H-spirgfchromene-2,1'-
cyclobutan]-4-yd8eH(N-3,1(3-benzajhia CMB&&M aﬂ%2H-3DmmjcfH05wn¢'@H—
cyclobutan]-Mylure®. 55 - 9.86 (2H, bs ); IR (KBr) (cm1): 3223,
1681, 1533, 1235; M5 (M++1): 339.20 Exanple 23: (: 3
4-Di h dy ro- s i ro[ 2H 1- benzopyr an-
'H NMR (DS yie): éﬂu’;((hh &éyp),:l(lg‘,) -%h( gﬁgn@- % 00 (1H, m); 6.80 (1H,d,J=

7.8 Hz); 6. 9(?2&% ﬁ»r? 06519 £z Z)@ﬁﬁhﬁﬁﬁrﬁz@g@%a%h J8%, @iﬂrz} P (1H, 4,

J=8.1Hz); 656&60@?1 1)1 8107 d1H,1¢; J7= GO0 HEZ); 9.5 €81,6).97 (1H m ;

IR (KBr) (cra 109374 331&;;88,'?@65815%(3&@3%81\{%&? El)34§ 132 (ka‘) 67 (1H,

(cm'): 3235, 1686, 1557, 1250: MBS (Mr+1):

Example 29: N-2.1 3-benzothiadiazol-4-yI-N'-3,3'.4.4'-tetrahydro-2'H-spiro[chromene-2.1'-
cyclobutan]-4-ylurea (N-2,1 .3-benzothiadiazol-4-yl-N'-3.4-dihydro-2H-spiro[chromene-2,1'-
cyclobutan]-4-ylurea)

This compound was prepared by the same method as described in the example I from 4-
amino-3,4-dihydrospiro[2 H-1-benzopyran-2,1’-cyclobutane] and phenyl 2,1,3-benzothiadiazol-
4-ylcarbamate, M.P. 241-242 °C.

-49 -



384. 25 Exanpl e 24:
()1-(3,4-D hydro-spiro[ 2H 1- benzopyr an- 2
wa2e0chedoobut ane] - 4-yl ) - 3- (5- (4- PCT/IB2006/002814
| ni trophenyl)-1, 3, 4-thi adi azol - 2-yl )urea 'H NVR ( DNBO-
HNMR (DM89: d8: §169-290GH, 31, 2.43 - 257065 1945.03 (L Haip); 648003 H5 d.1.5=

. ¢ ol o Lt (24, -~y . 37 i 8.

7.812);6.90. (gt g 63 Ay 7S5 T ey AHRA & BEnB 7 3l o

J=8.1 Hz); 7’3.§&9,701(§I311m%;1§§ﬁ(1}11,a§,1# MPHEY920) (1H436 . IRIKB R (gal y: 280,
%1- 3 4-Di %&ro-splro[ZH- 1- benzopyran-2

1568, 1238, 7590; M (Mdbu)a#1074- yI ) - 3- (2- fur |y nethyl)urea 1H NMR
(DVBO- d6): 6 1.60-1.91 (3H, m); 1.95-2.37 (5H, m:
4.13-4.38 (2H, s); 4.81-4.99 (1H, m); 6.18-6.27 (1H,

Example 30: N'X1-080A3-d9dioBbquindlin-6-y6ONEG. T 3.4 -tdtkahgdrod2*H7poldhigmene-

2.1-cyclobut@n] v Ar @A A Hoxb-1,2-dihy@rofolfizing lin-F-y1EN/3, 2dilydid-21 ) ;

spiro[chromehe21'LyBRbhthhl-4-Shured) R (KBr) (cm 1): 3339, 1621, 1483,
12471 V5 (MF+I) T 313. 24 Exanple 26: ()

1- (3, 4- D hydrospi ro[ 2H 1- benzopyr an- 2
This compoua'd;vmﬁ qakngadam the saphg m8thod @ d@btigect;hly g exagpdal fromd-pmigo-
3dibydrospiIR UGy PR ot T3SPOL SR TS 13 SE T 5p

‘ i -5- ' ocd! 765 9901 % ¢ ;
d1hydr01soqL§xé<%’gl f_r%fﬂar?ﬂmféttc%ilﬁ; >§2’3SU|JC,: I;\NSMR ; %@)3 6:{6)'(651 g@oo} %J(Sg, m);
2.04 - 2.60 (FH2miz4.98 (LEb8n); 6167 (Hd, m} 6-74-6.89 (Klgny 6:9276.9¢ (14, mpe7-7.03

(5, m); 7.083730438 713570 LR s 8 (B, €= €S 05 Gl s
Hz); 8.43 (1}1,2&,4)?11@34 ML brs), BEKIRS (crEXR bRl 6 1836, 168),11208; MS (M'-1):
4- Di hydrospi ro[ 2H 1- benzopyran-2, 1' - cycl obut an] - 4-yl ) -
374.35. 3-(isoguinolin-8- 1 ureao HNN \ HN O'H NWR
(DMSO- d6): 61.70-1.98 (3H, m; 2.12 - 2.57 (5H, m;
5.03 (1H, m; 6.82 (1H, d, J =
Example 31; (&)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-(pyridin-3-

ylmethylurea

A solution of phenyl 3,4-dihydro-spiro[2H-1-benzopyran-2,1'-cyclobutan]-4-ylcarbamate (1
mmol) and 2-(amino methyl) pyridine (1 mmol) in dimethylsulfoxide was stirred at room
temperature in the presence of a base such as triethylamine (2 mmol). Few drops of water were
added in the reaction mixture. Product precipitated out, was filtered and washed with water. It
was then purified by column chromatography to afford the desired urea as a white solid.

'H NMR (DMSO- ds): §1.70-1.97 (3H, m); 2.12-2.29 (5H, m); 4.30 (2H, d); 4.90 (1H, m); 6.47
(2H; t); 6.74 (1H, d, J= 7.2 Hz);6.85 (1H, d, J = 7.5 Hz); 7.12 (2H, m); 7.37 (1H, m,); 7.70 (1H,
d, J=17.8 Hz); 7.46 (1H, d, ] = 1.2 Hz); 8.52 (1H, s); IR (KBr) (cm™): 3327, 1625, 1555, 1254;
MS (M +1): 324.26.

The Examples 32 to 39 were prepared according to the method described in Example 31 using
appropriately substituted R%
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8.1Hz); 6,93(1H,t,J=7.8Hz); 7. 04(1H, d, J=8. 7THz) ;
7.18(1H,t, J= 7.5Hz);7.32(1H,d,J = 7.2 Hz); 7.60 (1H,
wa@2003/042986 1 Hz); 7.72 (1H, t, J = 8.1 Hz); 7. 8BCT/IBI00602814
J =.,7.5 . 8.5
Example 32: ét)ﬂ:-(By 49[&51%21 C -§-%m’,rld1ﬁ-2 :yl

INALLL

methyDurea 3310, 3272.. 1634, 1563, 1233. M5 (Mt+1): 360. 20
Exanpl e 28: "N-2 1 3-benzot hi adi azol -4-yl-N -3 3" 4

1 LAtetr ra-2. N3 hr ~1 l,obu 4
HNMR OM5Q; & § 88 - LS00 B PR e RiaR: 034 4K o0 PHs Azt 4.90
dws fH%P'JEQiPHVz Heyseig, 4'T= 69 ¢l ’Pb4J ADlm,); 7.31 (24,
(H, m); 655@@1&‘% @ é{DI\EO 3(6) 81. 70- Zb g {é (
m,); 7.78 (1H2t11662PBZZ, 501(1Hr)d) GPBr) fom wos@l@zﬁ (lm un’w 1, M3
M+ 324?@ 6.90 (1H t,J=6.9Hz);7.17(1H,t,J=6.9Hz); 7. 26(1H, d,
): 7.2 Hz): 7.32 (1H d, J= 8.1 Hz); 7.50-7.60 (2H
m; 8.07 (1H, d, J= 6.0 Hz); 9.35 (1H s). IR (KBr)
(ecm1): 3 X ‘ 1239;
Example 33: Bf(d&)-34-DE 2ol sGyclobutan o4y
trlﬂuoromethxlpvmdm-zanvm@lmmwS V,'Dll_&%m r o[ Chl‘ onene-2,1' -

cycl obutan] 4 vyl urea (N—2 1

3- benzot hi adi azol 13[:22 3/~
4- di hydr o- 2H spi rgl[lélh,ﬁ ﬁgg%%cycl obut an] - 4-

| yurea) This coppound®was prepared by the sane net hod
as descri bed i e Jexanple | from 4-
o7 o[ 2H 1- benzopyran- 2, 1' - cycl obut an
e] and phenyl 2 1 3- benzot hi adi azol - 4- ylcarbanate
'H NMR (C]ZMJIB 524652300 T5H; 49 MB 2207 (§14,20)6.38CTH, BAORE? (URS1E=7.2

Hz);3.73 (1, 514 J ﬁ)a(ngs&s ?xﬁ,,zt %(Jlsnéd??slﬁif'dl 5’1_9 &ﬂlg 4,320)2(1?16 dgk=

6.9 Hz); 5. os(of%ﬁ mt) §?(ﬁ{9d 'J*é)s 7?@}'@3 ’)(83(|T|H H;J J3. 46H§) i) élﬁ 27 -(mkﬂz)
7.11 (1H, t, JBH5 Hrz))ﬂ 8oem{,(dm ’b|2 Ha} 7689(114;1)1;1 ’98212121@1&354,}H PHR (KBr)

(en"y: 3400 SIS L as ME TR 11085, 1298, 7OO0L VB (ML)

N -(l-oxo-1, 2-di hydroi soquinolin-5-yl)-N3 3" 4
4' -t etrahydro-2' H-S|rofchro P
Example 34:1}- ((R)r314rml d

trlﬂuoromeﬂmlmﬂi di hydro 2H spi f of chr omene- 2
-cycI obut an]-4- | lur ea) Thi s conmpound was prepared

by the same nmethod gs descri in the exanple I from

4-ami no- 3, 4-di hydr pi/@Nb{{/S%cmenzopyr an-2, 1'

-cycl obut ane] andHghelyl "1 1, 2-

di hydr oi soqui ng yl carbamate, mp. >250 C, 1H NWMR

(DI\/BO d6) 81 0oq (3H, mM; 2.04 - 2.60 (5H, m;
98(1H m; 6.679(] n; 6.74-6.82 (1H, m;

H 6

s R A oA AT ot s A
433 (1H, m); 4180 @H, 43, 1B (1H, d, ] =9.0 Hz); 6.34 (1H,-d, T="7.2 Hz); 6.60 (1H, d, ] =
9.3 Hz); 6.75 (1H, d, T = 8.1 Hz); 6.87 (1H, , ] =7.2 Hz); 7.11 (1H, d, ] = 7.5 Hz); 7.17 (1H, d, ]
=8.1 Hz); 7.76 (1H, d, ] = 8.4 Hz); 8.40 (1H, 5).IR (KBr)

(em™): 3367, 1630, 1613, 1560, 1328, 1305, 1111.MS (M"+1): 447.1.
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Hz); 8.43 (1H, brs) 11.34 (IH, brs); IR (KBr) (cm1l):
3436, 1666, 1629, 1238; MS (M+1): 374.35. Exanple 31:
W@ 20010409061- Di h dy ro-spiro[ 2H 1- benzopyr an- 2 PCT/IB2006/002814

1' - | obut [.-4-yl)-3- di | ret h A
Example 35 L{(E0S 4By Easniso 1 Lbcozoiyran-o 1 e solobutiml-4vh 3-8 1 4-
trifluoromettylpyriginmylpyeplidini3ovlurehenzopyr an- 2, 1' - cycl obut an] - 4-y

| carbamate (I mmol) and 2-(anmino nmethyl) pyridine (1
mml ) in di methyl sulf oxi stirred at room
tenperature in the p(esen e@acnase such as

ew

triethylanmne (2 Hiol )i ops of water were added

in the reactlagggt%jgée Product precipitated out, was
filtered and ed th water. It was then purlfled
by col umm chronatofr&phy to afford the desired urea as
[ I 6 1.97 (3
'HNMR (CBCh 6508 7y ) 5009y B (k) o g P =78

Hz); 3.82 (11(12317!1 Jt—)S 7@c F141 len%*wb 4%0%31% 15'56)5 19} @5{ Gﬁt)Hqs 39, (11—1 g,ﬂ— &7

Hz); 6.80 (lEI & JI-“|z§ ,1 HZ)AGSW (i, td =7, 5ﬂZ)27 Il@ 7. @ @21 (n‘!)H7 63 1H @, T=27

w71 b R e A P R P

(M++1) 447t 0 the nethod described in Exanple 31 using
appropriately substituted R8. -50 WO 2007/ 042906
PCT/ 1 B2006/ 002814 Exanmple 32: )1-(3 4-Dih

Example 369-B5S R0 LsiR8 PEORYE BB vrad-216 36%19%&’1 @ IVI)43 Y(ISi 1 3(4 (p
trifluorometHylpyri n.-ﬁ-xM nvngﬁhlﬂﬁl-vﬁﬁx%é H NVR

TE85 36 (5H, m) 438(2H d J :5.1
Hz) ; 4. 90 (1H m 655(2H m 6.75 (1H, d, J = 8.1
Hz): 6.85 (1H, t, J0=6 7.14 (2H, m): 7.31

(2H m); 7.78 ( Ez % F58.50 (1H, d); IR
1626, 1127, 1

(KBr) (cm1): 330 037, 751; M5 (M
): 324.21 Exa ((R)-3
4- Di hydrospiro oﬁ zopyran-2

1' - cycl obut anl - 4 yl)-3-((_ -1-(4-

'H NMR (CDUIJ?J S0 et Ry(7PlY i)d2. B3 2-249) @W, k0 341 (HF8-ni); )Slme(aH t, J 7.8
CF3 HN N HO 1H NVR (CDCi3): 51.65 - 0 (5
Hz); 3.82 (1H) dd.2. 087 & 208 HR)5ha4 my:6043H6m)313 (H, m); §238((2H; dyJ= 80

Hz); 6.80 (1{:11@ P njg ’Zle}lz)?@% ?H& JtHJ f{dz ) 7 12207 & 8981)%8 )60 O(Ti}r\f]%;, 8.38

(1H, 5).IR (KBr) (cm™'): 3369, 1631, 1613, 1304, 1110, 1079 MS (M+1): 447

Example 37: 1-((S)-3.4-Dihydrospiro[2H-1-benzopyran-2,1°’-cyclobutan]-4-y1)-3-(pyridin-4-
ylmethyl urea

TH NMR (DMSO- de): 6 1.69 —1.90 (3H, m); 2.00 — 2.36 (5H, m); 4.31 (2H, d, J = 4.8 Hz); 4.90
(1H, m); 6.54 (2H, m); 6.76 (1H, d, = 8.1 Hz); 6.87 (1H,t,J = 6.9 Hz); 7.12 (1H,d, ] = 7.5
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6.9 Hz); 5.08 (1H, n) 6.33 (1H, d, J = 8.7 Hz); 6.78
(1H, d, J = 8.4 Hz); 83(1H t, J:78Hz) 7.11
W@ 1447/042906) = 7.5 Hz); 7.20 (IH, d, J =7.2 Hz)PC17/IlﬁB06/002814

o707 038 Gedi T i e TR a8 bbb gn i,

1063.MS (1\/11+(X'324§14 Di hydr ospi ro[ 2H 1- benzopyr an- 2
1' -cycl obutanl -4-yl)-3-((R)-1-(4-
trlfluoronethylpyrldln 2- yl)pyrrolldln 3- yI)urea J~
HN d 81. 66 . 00

Example 38: ‘ o[ 2 utant. (1H

trifluoromet enZ] A H ) ; 4. O(lH m 6. 17( 1H d, J= =9. OHz) ;
6. 34( 1H, . d,J= 7.2 HZ); 6.60 (1H, d, J = 9.3 Hz); 6.75
(1H d, J =8.1 Hz); 687 (1H t, J = 7.2 Hz); 7.11
(1H d, J = 7.5 Hz); J.\17 (L4 d, J =8.1Hz); 7.76
(1H, d, J = 8.4 Hz)"WB N0 s). IR (KBr) (cm'):
3367, 1630, 16131560, 1328 5, 1111. M5 (Mr+1):
447.1. -51 WO ROOY 006 PCT/ I'B2006/ 002814 Exanpl e
35: 1-

(St)-3, 4-Di hydrospi ro[ 2H 1- benzopyran-2, 1' - cycl obut an
lHNMR(DMS@ ik):-BE3A @, In){ 2.08 (2H, m); 2.28 (2H m); 4.36 (2H dd); 4.89 (1H, m);

r 0 I 3

6.49 (1, ddpd 1R HOCE TR ROt &9 P il Bt ot 1 kB d I -
7.2Hz); 77132ﬁ3d J 2 780HK); ((Ilﬁl?r) %Cgl ”%13:(511?330@&2933 6@21, )21574t1,455 21,
1236, 1120MSE(M633-139|]|')07 5.12 (1H, m: 6.39 (1H. d, J =87 H);

6.80 (1H d, J = 8.1 Hz); 6.86 (1M, t, J = 7.5 Hz):

7.12 - 7.25 (2H, m); 7.62 (1H, dd, J = 2.7 & 8.7 Hz);
Example 39 8N 34 -dibvdraspird [BubkBhe-2(16-63c1d butdl349ylpikeddine 16da3boxhahids

1521, 1328, 1110, 1079.NM§ (M++1): 447. Exanpl e 36:

1-((9)-3

4- Di hydr ospi ro[ 2H 1- beng amy 2, 1' -cycl obut anl -4-yl) -
3-((S)-1-(4-

trifluoronethyl pyr yl)pyrrolidin-3-ylurea 0 )N

/| CF3 HN NN cb G

'H NMR (DMSO- ds): 51.39-1.60 (m, 7H), 1.65-1.90 (m, 4H), 2.01-2.18 (m, 4H), 2.20-2.36 (m,
4H), 4. 98 (1H, m); 6.73 (2H, dd, J = 6.3 Hz); 6.86 (1H, t); 7.10 (1H, m).IR (KBr) (cm™): 3318,
1618, 1528, 1235, 760.

The first step of Examples 40 to 62 were carried out using the procedure described in step I of
Example 3 with an appropriately substituted acetophenone. Step II to IV were carried out by

following the procedure as described in step I to IV in Example 1.

Example 40: (&) 1-(3.4-Dihydro-6-methyl-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-
(isoquinolin-3-ylurea

.Step I: 3,4-Dihydro-6-methyl-4-oxo-spiro[2H-1-benzopyran-2,1 -cyclobutane]
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"H NWVR (CDC13): 81.65 - 2.26 (7H, m); 2.33 - 2.49 (3H,
m; 3.41 (1H, m; 3.61 (2H, t, J =7.8 Hz); 3.82 (1H,
wa@lego7842906. 7 & 10.8 Hz); 4.44 -.4.60 (3H, n); BCUB20dd402814

‘Hlxuvm(cﬁ%;,)-6 B%é%;{;q(gﬁ Ty 1603, 7@15—1 2083 (31, ;gg’zﬁ&g@%)?asz
(1,d, /= 8746@% g%?{%m%g]ﬁgq% '1079| SIS( 2<||\3/Lll§cn24)7: gg?rbl e

Step II: 3 4-&1%%7‘%—4—&5& mgr[ozq_-lnfthgl-%géo g/]rﬁlélﬁb?zgpyrgngr o’bca{:lgﬁzrtaﬁejyl )
IHNMR(DMgo(- 25%8&1484 H, m@t M9B—21[43@1}@ nlr) uzlfésHHs)Nh/B (Q@Mt‘;% 77
(1H,d,J= 8(12}-@ W04 Ol dgJ & &elzIéZ) 'Zl.5©01H,(SLI—11 %(IHS 354 (2H n) 6 76
(IH, d, J =8.1H): 6.87 (1H, t, J = 6.9 Hz); 7.12
Step III: () {-Hrhinat3, 3ditydross-meBpl-SppoP DRI b2 o6 aRCT A cBAORBHRJ28 14

); 7.17 (1H, d, J =8.4 Hz); 7.28 (2H, m; 7.52 (2H,
hydmh’"""’férpk IR (KBr) (cm'): 3370, 1630, 1115, 1063.M5S (Mt+1):
324.21. Exanple 38: 1- ((S)-3,4-D hydros
| [ 2H 1- benzopyran-2, 1' - cycl obutanl -4-yl)-3-(4-
HNMR (DMSO-da)od bﬁ%t—f%ﬁfﬁa@ﬁklym)) pEH) mERAR (CH3d, Af 8. LHE)NKES (1H,

7 SIHZS‘D}\%O%&S 0%%1(3%)5 Zl(_|1Hn) =% gSH(zrl? aq 25 LB
Step IV (5) [, 4#@@62%?@91@18[?5'72%9”%2 Sigbhiras: %ﬂgH

(isoquinol,-n_Bl?é)uyé%(KBr) (cm'): 3351, 3306, 2943 1627, 1574,
1455, 1421, 1236, 1120. M5 (M++l): 391.07. Exanple 39:

N- 3, 4-di hydrospiro . o
‘TR OMSH-EIRAEE 1 90T R B T2 ) BRI 22080 Dt 986 mp
6.71 (1H, d, !fréw §’H)z) ﬂodaﬁﬂlt 9}G= Imas H%l)z 162(1@1132 71@3 ((um tAJ'?Q s 1 Hz) 7 76

(1H,d,J= SHZF;IZ), 8- 9@61%11411 J T? 3 Pﬁ):l&)?’? glllﬂ 41;? R ﬁ%&;r% 5-‘( @Jﬁ 11)1 §32LHZ)
8.71 (1H, s); 9.29 (1H, s); IR (KBr) (cm™): 3341, 3276, 2935, 1668, 1576, 1566, 1495, 1220; MS

M™+1): 375.1

Example 41: (&) 1-(3.4-Dihydro-7-methyl-spiro[2H-1-benzopyran-2.1°-cyclobutane]-4-y1)-3-
(isoquinolin-5-yDurea

Step I: 3,4-Dihydro-7-methyl-4-oxo-spiro[2H-1-benzopyran-2,1 ’-cyclobutane]

Step II: 3,4-Dihydro-4-hydroxyimino-7-methyl-spiro[2H-1-benzopyran-2,1 -cyclobutane]

'H NMR (DMSO-ds): §1.69~1.76 (2H, m); 1.93-2.14 (4H, m); 2.22 (3H, s), 2.88 (2H, s), 6.70
(2H, m); 7.57 (1H, d, J=8.1Hz); 11.14 (1H, s).

Step III: (£) 4-Amino-3,4-dihydro-7-methyl-spiro[2H-1-benzopyran-2,1’~cyclobutane] . HCI

'H NMR (DMSO-dg): 61.65 -2.30 (11H, m); 4.51 (1H, m); 6.67 (1H,s), 6.78 (1H, d, J= 8.5
Hz); 7.44 (1H, t, J= 8.1 Hz); 8.69 (3H, b).
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1618, 1528, 1235, 760. The first step of Exanples 40
to 62 were carried out using the procedure described
w0 poo3neod of Exanple 3 with an appropri at el yPCT/IB2006/002814

S oL DA SRR APAE SR B T30 59

(zsoqumolmkf-yl;)weuv in Exanple 1. Exanple 40: () 1 -(3
4- Di hydr 0- 6- met hyl - spi ro[ 2H 1- benzopyran-2, 1' - cycl obut
anel -4-yl)-3- (isoquinolin-5-ylurea .Step I:

R OHSOR DY 018 o S PR B

6.64 (1H, s); 61780/R1(COCLB R HA16.29 (1, d4.6——(821‘|Hsz7 18](1§Dd .1-1—7793 I(Ig)H7 .64
(1B, = 80 g G ey P4 b i - 6B B s 1T, =7 2 b
5.56 (11, & 6 408 95 Eﬂiﬁﬁ%%mmwfmmmé&ﬁpfﬁ?@@b e

MS (M™+1)n§74.2. 93-2. 14 (4H, m); 2.21 (3H, s), 2.5 (2H, s), 6.77
(1H, d, J= 8.1Hz); 7.04 (1H d, J= 8.1Hz); 7.52 (1H,
s); 11.23 (1H, s). Step Il11: (()
Example 4240 10Q:BDarydi-6fRrofo-BEdYH=1SRInk O viih-3.1029Z0PAie) 42y1)3-
(isoquinolin-5 -QMﬁaleQbUt ane] hydrochloride
= 2.36 (1 1H, m: 4.50 (1H, m: 6.72 (1H d, J= 8.1
Hz): 7.03 (1H, d, J= 8.1 Hz); 7.46 (1H, s); 8.80 (3H,
b). Step IV.- () 1 -(3,0
4- Di hydr o- 6- net hyl - spi dlo[ 2 benzopyran-2, 1
'-cycl obut ane] -4 yl )HS- FI sofuipol i n-S yI)urea H NVR
(DMBO- d6): 61. R ) N 2.08 - 2.44 (5H, m;
2.22 (1H, s); 4. ) 6.71 (1H, d, J= 7.8 Hz);
7.00 (1H, t, J=10B Y\ V7. 10 (1H s); 7.63 (1H t, J
8.1 H2): 7.76 (1H d, —8 1 Hz); 7.93.(1H, d, J= 6.3
Step I: 3,4-[Pitzydr085.ﬁ@0r(014=loxa§spzrb{2lﬂ-IZbérlzr)pyr&a-BH {chdobutane]= 6 O Hz) ;

MR (Bt 516k Tt s ta8 <R (TEAOES 258 WA, rg 24239

: 75111 =(
(2H, m); 2'9%-(?%f ?E%@%dﬁo&ﬂ‘] ‘)?18?9spuz?o[%%lf{ 8e1}1nzecsi)|r.’)yrszgl)n(néI id’J 33
& 84 Hz). | obut ane] - 4-y1L (isoquinolin-5-yl)urea Step |; 3,
4- Di hydr o- 7- net hyl - 4- oxo- spi ro[ 2H 1- benzopyran-2, 1
-cycl obutane] Step IT
Step II: 3, 4@:143«% Béﬂi[o@o~4 H}Mﬂo’x@%ﬁhdﬁ%ﬂ@a[?ﬂﬂﬁbé%gﬁﬁhfzoi %waﬂab%n%p py

Step III: (%) (42447:1%3 4111%@7'1#(; %iy%naetlﬂnrqﬁf{ Izbezgo Jgprz-Zsl) ~cydoBganelH,
'H NMR (va}so%‘ﬂ%l 62 ségw, TP d 5b Hin, &, 665 GrlHg) 7.0ttt S18
Hz); 7.46 (1H, dd, J = 9.0 Hz); 8.29 (2K, b).

Resolution of the racemate:

To a solution of (+) 4-Amino-3,4-dihydro-6-fluorospiro[2H-1-benzopyran-2,1’-cyclobutane]
(2.42 mmol, 500 mg), in isopropyl alcohol (12 ml) was added a solution of R (-) mandelic acid
(2.18 mmol, 333 mg) and stirred for 12-24 h at room temperature. The precipitated solid was
filtered, dried and neutralized with 2N NaOH to obtain (-) 4-amino-3,4-dihydro-6-fluoro-
spiro[2H-1-benzopyran-2,1°-cyclobutane] amine as yellow oil (60 mg). HPLC purity : > 98 %,
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Step II1.- () 4-Amno-3,

4- dhydr o- 7- net hyl - spi ro[ 2H 1- benzopyran-2, 1

wO 2@y0kdbat ane] . HCI ' H NVR (DVSO-d6): 61. 65 -RCB0B2006/002814
chiral purity >( @Q-% T@o‘bta‘ﬁn g\i 4 Atindy A- cﬁhﬁﬂo-(@ﬁhdidspnﬁ[mlé&kizopif,ranlﬁ 1’-

8.69 (3H, . b
cyclobutane], \Ah}: mmrgqezs @ssatnmmasé@bwe@ogmé) (@ﬁ@ﬁ‘dﬁﬁc qcid gp?s‘(egd O?R )

dro: 7- thyI spi ro[ 2H 1- benzopyran-2, 1
mandelic acldas%%?&%]ﬁl%r?gf 2 yl)-3- (isoquinolin-S yl)urea 'H NMR

Ste +) 1CBNBDIEBY6-6 FhodBspircl2 B4 -b didopymin-221. L3clob@ aked]-4-Bh3- m) ;
tep IV: (%) @MS h%@ % 4%70¥(1H m);pm 64 (1H, s); 6.75 (1H,
(zsoqumolm-&yl)akew 8 Hz) 6.99 (1H, d, J= 8.1 Hz); 7.18 (1H d,
J= 7.8 Hz); 7.64 (1 H t, J=8.1Hz); 7.77 (1H, d, J=
8.1 Hz); 7.94 (1 H, d, J=6.0 Hz); 8.39 (111, d, J=
"HNMR (DMS@ cwf)al 78~ 306((IH, md},2.08=— B.46 (55) m);85. FB(1EH 1); 68 (119, & J

51 ot Tl s 2 15
ons= o RNREL TR L e, g2 0
IR (KBr) (anbmlsF.z%n\nm $565 1487,3212; MSWHM) 6792] 'H NMR (DMSO -ds)

for hydrochlorquF@,]% 4@%%§?&4 é%[ H-%Og gf&?(%&la%l)zﬁl (%‘i %%t ge(ld J
~48&8.7 }&%%9?17 1%()%% 8‘)27 8%9(}?'%)6"7)93 (2H24J- 21 mhz Qd-gilmd,.] 8.1
Hz); 8.65 — § H3HB ) 7164 )-.9.50. BEL, (. 7816 H, ﬁ;J? 234 P&)SRA@) (CHSt)e%PSO
2934, 2679, H%@i‘é@éflﬁ@d %g{n%l]r?‘no spi ro[ 2H 1- benzopyran-2,1

-cycl obutane] Step Ill: (+) 4- Am no- 3, 4-di hydro-6-
| uor o-spirof[ 24 1-benzo ran21 e] 'H
Example 43:((foMEC 1h & o-6gHuoro-sy " &=l -bes opyT ;a]nels4:g§fl\ﬁ

(isoquinolin{5igHuren) :  7.07 (1H, t, J= 9.0 Hz). Y (1H, dd, J=
9.0 Hz); 8.29 (211, b). Resolution of the racemate: To

o amino DS s B, P

z adttoArnieBhpo A fgymulard3i sopr opyl
phenyl N-(5 1@619 n%tiiﬂl?d’éﬁ]am V\;[as addedp(z);\ sol uti olr11 aof (qgie (5
'H NMR (DMSCHds)( él 78 w%ﬁ (3HB3D); AP —ntf St med: %&}Hm f&h m
s it o JPLF BRESPIY . T e bobet oL ey s
8.1 Hz); 7.94 ()H, 4, 5 )0H3); 838 (1¥4ddnF 679 Koy, 8:56 (1H, d, /= 6.3 Hz); 8.77 (lH s);
9.29 (1H, s); IR (KBr) (em™): 3367, 2934, 1642, 1552, 1489, 1211, 1169, 815; MS M™+1):
379.2

Example 44: (-) 1-(3.4-Dihydro-6-fluorospiro[2H-1 -benzopyran-2.1°-cyclobutane]-4-yl)-3-
(isoquinolin-5-yhurea

(+) 4-Amino-3,4-dihydro-6-fluoro-spiro [2H-1-benzopyran-2,1°-cyclobutane] was reacted with

phenyl N~(5-isoquinolinyl)carbamate to form compound of Formula 44,
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spiro[ 2H 1- benzopyran-2,1' -cycl obut ane] am ne as

yellow oil (60 ng). HPLC purity : > 98 % -55 WO
wQaoe7hee2006 PCT/ | B2006/ 002814 chiral purity>POBIBA0692814

obt ai n

'HNMR Wﬁ@r‘kb (53.1) TR il By d313. i3 Qor 84i(F1] M H6Ghd Rk opy p A (2H1m);

634 1k, ag PSSR 000, REE 05 B9TyS IENERAES LIS -

8.1 Hz); 7. 9ac(|1H as/+ 60 HHSLBE (1Y, cﬁlge-m 5 }ﬁ%epsd NH, d(f% 613 HES.8.77 (1H, s);
§. fluoro-spir
9.29 (1H, s); H&ﬂéﬁg }1@]35% 2939, 1§144(1%’58qb48($@|12$&/52§/2 )1l93é.83155-WVR
(M*+1): 376 DVMSO-d6) : 81.70 - 1.96 (3H, n); 2.08 - 2.46 (5H, m;
5.00 (1H, m; 6.84 (1H dd, J =5.1 & 9.0 Hz); 7.00 -
7.10 (3H, m; 7.64 (1H t, J= 7.8 Hz); 7.78 (1H, d J=
Hz). 8.3 :

Example 455.04) 1Héa?4.plhy4-6 Bosrspirold-1-bgnddpye i 4
(isoquinolins$-yugeg” (KBr) (cm): 3315 2937, 1633, 1567, 1487, 1212 M5
(NH+1) 379.2; 1H NWR (DVMSO-d6) for hydrochloride

Step : 3, 4-Dyfro S it o1 henogdimg, 24l 5 1

'H NMR (DM8D-dy): 16 11762182 HRHh); 2;()5@32(§1P64Ht(m) @n(;%(m rsyc)6908(1l=pd J=
9.0 Hz); 69E9rr?0$1{2H9n)784@ﬂH R, J= 2.4 i—lz) IR (KBr) (cm)

3280, 2934, 2679, 1698, 1544, 1486, 1211, 813.
Step II: 3, 4@9@)53%-% Mroxﬁz'@ h r&:?jmﬁm@' %Yrg?}l I-benzopyran-2,1 -cyclobutane]

| 'uor o- uglro benzo
Step III: (i)14-Awm )] larded>-64¢yy'iro)xy3pn 0128 bdthenmipyrmns2, -cywladatdne)

IH NMR (D‘f\ﬁﬁ@“j‘g@ﬁt é’hg% R ) (gz{qéﬁt, & PV PR WAk, o

| = I t@pf @ m conpound of
J= 81Hz)§6$ﬁgﬂgqig W4 HRY 81 755 B?@QZQH% L°1708 (31 m:
m); 4. 66 (1H m;

Step IV: (ﬂ:)(lxﬁ 4- é’dhyda@fhyqﬁf)&y@pmmﬁﬁ -1 -bpnaygyran, ie@(cgﬁlutqw 47%)6&
J= 7.8 Hz); 7.78 (1H, d, J= 8.1 Hz): 7.94
(’SO“’“’”"Z”HZD”%” J= 6.0 H); 8.36 (1H d, J= 7 5 Hz) 8.56 (1H,
d, J= 6.3 Hz); 8.77 (1H, s): 9.29 (1H, s)° IR(KBr)

' NMR (q@@%,d@ 513'?173%%23@1(%% @123%4((%23@ 3416261(11'.[{ 097U m);
6.54 — 6.64 ﬂzr?' d?)‘ @J’ @H %U.PI QS AirS b%h‘g ?nggx zrgz? &3 (THE VL A6 8,

i sogui n fln
8.55 (1H, dAJM&ﬁz)BSZ!MIHy&jr&%(m LSQ);I‘%Z%ﬁiH' ®).2H 1- benzopyr an- 2,
1' -cycl obutane] was reacted wth phenyl
N- (5-isoqui nolinyl)carbamate to form conpound of

Example 46705 R4-BrhydrSG-ME 90pi 8P R0G e Riely a2 064 REARthe]-4-y1)-3-

(isoquinolin-5-yDurea

Step I: 7-Benzyloxy-3,4-dihydro-4-oxo-spiro[2H-1-benzopyran-2, 1 -cyclobutane]

'HNMR (CDCL): §1.66 —1.79 (2H, m); 2.05 — 2.30 (4H, m); 2.88 (2H, s); 3.34 (3H, s); 5.17
(2H, s); 6.64 (1H, d, J= 2.1 Hz); 6.69 (1H, dd, J=2.7 & 9.0 Hz); 7.30 — 7.48 (5H, m); 7.65 (1H,
d, J= 8.7 Hz).
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'H NMR (DVSO-d6): 81.73 -1.95 (3H, n): 2.08-2.46 (5H,"
m: 4.66 (1H, m: 5.01 (1H, m; 6.84 (1H, dd, J= 5.1
W@E2®704299 : 7.00 - 7.10 (3H, n): 7.64 (1H t, BET/B2806/002814
Hz): 7.78 (1H, d, J= 8.1 Hz); 7.94 (1H, d, J= 6.0
A Xy~ drokpintin®-sbi#d [2EB1 B8ndobVhand, 1 e cRbitdne) |
Step IT: 7-Bergfiliy ?i’i‘i@”@“" @.dzoécy’(m %[ IR (Ksrf“( cm 1&? 3350, )
Step III: (x) 4200880-3164iydnsBhydronsspira[286! -bargepyrangaii-cyglvgutane

. +): 379, 2 anpl g 45; - . .
mriscompoufg 48 drap e ek BR824 el Saopidsg-t-hydroryimino-
spiro [2H-1-be|1izo%y>f§ﬁ-9,ﬂ%§ﬂ6butéﬂne)] lin pdsenice 80 00 VPA/Crin mefhanot. Ge Sivdye was

isolated as hydrophleyide 8alt- hydr oxy- 4- oxo- spi r o 2H 1- benzopyr an- 2, 1

T e L
(2H, m); 3,502{':3%,1%%2;57@1&95): 7.05 (2H, m; 9.40 (1H, s). Step IT 3,

r o- 6- hydr oxy- 4- hydr oxyi m no-spi r o[ 2H 1- benzopyr
an-2,1 '-cyclobutane] Step Ill: () 4-Amino-3,

sup o AN SIS o 5.

(isoquinolin-$-yBdreqlH, nm); 6.62 (1H, d, J= 8.1 Hz); 6.72 (1H, d,
J=8.1 Hz); 6.97 (1H, d, J= 8.4 Hz); 8.82 (3H, b);
9.22 (1H, s). Step IV.- (W1-(3,

' NMR (DMS@'SIJ‘(?}'. & O75- '?»@Z%’?@gfﬁ.?ﬂ 2Hg¥shens.onss am, 20)] 4,90 (L1 m);

-~ cyc¢l obutane]’- i soqui nolin-S %1 )urea

6.19 (1H, s); 6 DVBOHIG)f = 8.1 .1¥2; 9D G H, 34/ =§.]1 Hz);,0807 (121, 447 54 Hey, ;7.62

. d,=7§ 3885 4S5l g5 F g i 2 500000 § 3551 ¢ 7D

8.55 (1H, d, f= 67115y, 8.6871 1, 5)8 998 (1 latk); d.381#H6s)3 Hz); 8.73 (1H s);
8.92 (IH, s); 9.29 &H, §%. Exanpl e 46:

IR (KBr) (cny 133034, 1623, Bk 4105 AEY Mdpi DoP 24 1- benzopyr an- 2
1' -cycl obut anel -4-yl)-3- (isoquinolin-5-yl)urea Step
l.-

Example 47: (+ Bex3 ¥t Dty did-Ancditoxdsspird 2dk b-be i aptd. I'-¢yetpbutape B

(isoquinolin-3-yljuga4cl obut ane] 'H NVR (CDC13): 81.66 -1.79 (2H, m;
2.05 - 2.30 (4H, m; 2.88 (2H, s); 3.34 (3H, s); 5.17
(2H, s); 6.64 (1H, d, J= 2.1 Hz); 6.69 %H, d, J= 2.7

Step I: 3,4-DEryer @7 peyhoxp-Hero-spirof B Ishgnzeqpran2ds-cyfeputang| 3= 8. 7

'H NMR (CDER) @3{6&@_@2?&,’ Q42908 Peb/ | 82096/ PP2814 2t B 247 - 2.38

(aH, m); 2.8 (ALY 01 (DGO 8,078 QAL ESE (S g iyr 2 429.0 H);
'-cycl obutane] Step I'll: (h) 4 Am no-3,
7.80 (1H, d, 4=f- h¥l@}-o- 7- hydr oxy- spi r o[ 2H 1- benzopyr an- 2, 1

'-cycl obutane] This conmpound was prepared by

hydr ogenati on of

Step II: 3,4-DihpénzyhodegxBininobY -mpthosy-4ping b kpemdoppran-2, 1 -cyclobutane]

s 1 ) T e RS S LNl | o SRR
I NMR (DMSO-ds): 5 1.67 —2.36 (8H, m); 4.57 (1H, m); 6.85 (1H, d, J = 8.1 Hz); 6.98 (1H, t,
J=8.1Hz); 7.26 (1H, d, J = 8.4 Hz); 7.59 (1H, d, J = 7.5 Hz); 8.73 (3H, b).

Step IV: (&) 1-(3,4-Dihydro-7-methoxy-spiro[2H-1-benzopyran-2,1 -cyclobutane [-4-yl)-3-

(isoquinolin-5-yl)urea
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I sol ated as hydrochloride salt. 'H NVR (DVMSO- d6) :
81.65- 2.36 (8H m; 4.45 (1H, m; 6.40 (1H, d, J= 8.4
wWoH2007/0298aL- 7. 42 (2H, m); 8.50 (3H, b); 9.67 (BREI/1B)06/002814

PHNMR ONERP 1.7% 11, 0F 38 105 RS AL D3 B39, LR 639 (1L 9
6.53 (1H, d, 7=0Y/6 HQBNH @mqh 4, yEﬁﬁHz%WSl@C{TH[‘@Ui‘S& Hi)%?‘ %?gﬁ} 'i'h)WF% 2

Hz);7.76 (llgl @6’=( &mHzﬁ) 7.9 (98, &, ¥ 6 ffz); 853819H( dH/=¢)5 He); 365((1H, d, J =

5718705, ) g e sy S, B, S gt

78Hz)793(1HdJ—63Hz)839(1HdJ—78
: o, 80 k) B.68 (1 8): 9. 28 (1H
Example 48: d mm H-lfbenzomran- 1’-cyclobutane]-4-y1)-3-

M@@éﬁ%zz 1563, 1109; NS (M++1) 376.2 Exanple 47: ()
1-(3 4-Dihy ro-7-methoxy-spir [2H 1-benzopyran-2

Step I 3, 4—D1 hydc X %|80 c? tubfﬂrnoezll-oxo ¥pz;o[§H 1( k)enz gl)J)l/';*lag %lj -cycloxu)aililer]ea Step

1 e
R Y B T B T e G g 2

(IH,m). 1.86 - 1.99 (1H, m; 2.12 - 2.21 (2H m); 2.27 - 2.38
(2H, m; 2.85 (2H, s); 3.84 (3H, s) 6.42 (1H, d, J—
2.4 Hz); 6.56 (1H, dd, J= 2.4 & 9.0 Hz);

Step II: 3, 4-171.h§3@f(016‘l8-dz’1ﬂuﬁ90-m=@)dr0x§tr@ﬁo-ls}m o[ZH—] benzopyran 2, ] -cyclobutane]
rOX I m no- -met h oxy Hp1|r0

'H NMR (DM Ghgopd | G- 556 LH ruy d S0L2 58, S0 8 (B 9 8536 (2H, m);
11.71 (1H, s - Am no- 3, 4-di hydr o- 7- met hoxy- spi ro[ 2H 1- benzopyr an- 2,

) ’ "-cycl obutane] 1H NWVR (DMSO-d6): 81.67 - 2.36 (8H,
n);457(1Hn)685(1HdJ—81Hz)698(1H
Step II: (+) ﬁ.Am;n@-SF(Z zh%oﬁﬁd og‘cy];s;'noé%lé-ﬁ Qegzo%{gn) 41 Zg;)sc?ob(u}age] d

INVIR (CHCRY BEEE To R L0 Bl PRAEIN 6B A s

This compound v26 F5oDAYG1sRETHOIIBR AOGMABAB ) handdticNvRl inDVEQs d6lvent. To a
solution of 68 —d?féloé(g-§(§-élh(}'g?) spn%); @é?rg%eaZ ir_é%b)&};Han] g)efmiﬁré ?l4m(n}o|_1|’) in
isopropyl alc@h()%%{t 16 telrr;?erﬁ{ﬂ%) uﬂde% %r%x'ﬂgd A‘!ﬂ% sﬂ)hﬁl)on o? I@ﬁ Hé'n&eét!: abidlin
IPA slowly wighyin 18 nggs (lqdqr st;{rrmg;stir tlsa ne@gtxongnss fc(n ]HZ hd; at Jeom Emperature

and flter it 15§00ty (s Atibl-a W el & AlruoRpirt BrE S Bda Sl 21 -

cyclobutane]8n Bb {4000y eI (vdwili sitl &(-SphamieRtladid BNAtRMA1eZ was obtained
.. 1'-cycl obutane] -4 yl) 3 (isoquinolin-5-yl)urea Step
similarly. | . 3 4-Di hydro-6, 8-dif

| uor o- 4- oxo-spi ro[ 2H 1- benzopyran-2,1 ' -cycl obut ane]

Step IV: () 1-(6,8-Difluoro-3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea

'H NMR (DMSO-ds): 61.70 — 1.96 (3H, m); 2.08 — 2.46 (5H, m); 5.03 (1H, m); 6.94 (1H, d, J=
9.0Hz), 7.11 (1H, d, J= 8.7 Hz); 7.21 (1H, t, J=7.8 Hz); 7.60 (1H, t, /= 7.5 Hz); 7.94 (1H, d, J
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"H NMR (DVSO- d6): 81.71-1.87 (2H, nm); 2.10-2.32 (4H,
m; 3.08 (2H, s); 7.30 (1H, nm; 7.70 (1H m. Step IT
W@ 2004408090/ dr 0- 6, PCT/IB2006/002814
8-di fl uoro- 4- hydr oxyi m no-spi ro[ 2H 1- benzopyran-2,1
= .2 13 7Y G| o . ( g - 8. BY1895)1986 ((13H); M (KB
72 Ha); 83%@%%%??%’% HEBSQP%?? I:I:.i@ SF ]% 2?—17. Sé (2I—)|, rr%; )
(cm™): 3313, 29357 16331 5685 1 48B18p6;IMB (M ¢ ¥} 397.Ani no- 3, 4-di hydr o- 6,
8-di fl uorospiro[ 2H 1- benzopyran-2,1 '-cycl obutaneJ 'H
NVR (CDC13): 81.62- 2.56 (8H, m; 4.01 (iH m; 6.73
Bxample 49: (318 OniorB- 2P dihddrolspid]2 H-Ttchz GRmRORIN teyaishutaadivd3 by

- PRRTIN both R(-) and S (+) nandelic acid in |IPA as
M%t. To a solution of 6, 8-difluoro-3,

4- di hydr o-spiro[ chronene-2, 1' -cycl obut an] -4-am ne (1
Step 1: 8-ChIse03,¥-Dikydrb-Sapoapiro [ Hi-d denkopatrar B frojobripérrai ur e under
stirring, A

dd a sol ution of - ndel i cid,i,n
'H NMR (CDOba: 6160114 ¢k, m)ab%r&%ﬂﬁéml%ﬂ?r% G 2ad - 248
) reacti far, JRr o) I Fe79q0d, dd, J=
(2H, m); 2.94(FH ) 694 (LY, 15 gf%H%)_,?.S% @H, 4898 { S8 2.797
1.5 & 8.4 Hzy}- Ami no- 3, 4-di hydro- 6, 8-di f| uor ospi ro[ 2H 1- benzopyr an-
2,1 - cyclobutane] in 35-40%yield (Ww. Using S (+)
mandel i c acid the (+) enatiomer was obtai ned :
.8 l.0sl . simino-spiro[2H-1-b -2,1’-cyclobut, H
Step I1: 8 Chl%? %184?}@?’7%% ?gc_i’;gy)zr_ng?oh?érrog - Spi reggo Igjl-ni,? benzCJc))c Y ruacrlceg 1
NMR (DMSO-CH) 5a69t-2u86 J(2H; m);)2- B2 20 85 uimpcl- 9](3%1,9),)6..946(3 1 HIRVRS

He), 7.44 (1E5 dod= (bt 10 b y T 1 )T B8, 711 (0 4 -

8.7 H): 7.21 (1H, t, J= 7.8 Hz); 7.60 (11-1, t, J=
7.5 Hz); 7.94 (1H d, J -59 WD 2007/ 042906 -
Step 11T (+) PaTinEB20ber 08Hediydro-spiro[ 3y -begzopyramial -eycloputape g HGJ )T

.56 (1 =7 ; ) ' ;
NVR (OMS it e yt-23 41 Da i dtd A ?é%%?%%zf‘i%ﬁ*ﬁié%?(’O
= X 97=% Fanpls (38, d,(J)= 15(H) D (3,D).
(It J 7'%&?’#%%&%‘?0?% 1)-Tgenz(opyr e(aJ)n- 2 ,( )
1' -cycl obutanel -4-yl)-3- (isoquinolin-5-yl)urea Step
. 1., 8:Chl oror i 7 27 4y])-3-
Step V- (4) TSt e oY 2B Biro Ll g g st coelgbuanel 4313
(isoquinozin-'.lsz;%ﬁséao'gmm MSOMAR § CDSL3).45 @H, 62); 5.06 TOH(mK 6.99 (1H, t,J

ID . .
75 ;704 T2 S G 06757 AL 75 Qe B iy Fg T,
t7=8.4Hzf 78 Gft < hsul; T8 ()4, /= G HAT TN <. ST 8. 57

(1H, d, J = 64 D)y 8178 { i fyy ¥ 2X (itkimo- spi r o[ 2H- 1- benzopyran- 2, 1
"-cycl obutane] 1H NWR (DVSO-d6): 81.69-1.86 (2H, m;
2.00-2.20 (4H, nm); 2.99 (3H s), 6.94 (1H t, J = 7.8

Example 508 1-(7 449ih(ddo-6-Buord=sphofdiz) sbekzotrdnlH] -clyclabatdhe EHin))-3-

isoquinolin-siyljted L1y S) -

Step I 3,4-Dihydro-7-fluoro-4-oxo-spiro[2H-1 -benzopyran-2,1°-cyclobutane]
'H NMR (CDCls): §1.64 —1.80 (1H, m); 1.88 —2.01 (1H, m); 2.13-2.23 (2H, m); 2.27—-2.40
(2H, m); 2.89 (2H, s); 6.66 — 6.74 (2H, m); 7.84-7.89 (1H, dd, J=6.9 & 8.7 Hz).

Step II: 3, 4-Dihydro-7-fluoro-4-hydroxyimino-spiro[2H-1 -benzopyran-2,1’-cyclobutane]
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Step II1:: (+4) 4-Anzino-8-chloro-3,
4-di hydr o-spi ro[ 2H 1- benzopyran-2,1 ' -cycl obut ane] . HCI
WO 2007804 DVSO- d6) : 81 68 2 03 (4H m; 2.23 (PEI/IB2006/(02814
.39-2.62 (2H, t, J= 7.5
HNMR OS0-4)-57. A sy myot 8P (BRL s 3246 55 9 r28L, iy 7.75
= St V. 1- (8- Cnhl 3,
(IH,t,J 888?% gljl(spi o[glrzl-l beg)zopyl(ran 2, ?rocycl obut aneJ- 4
I)-3- (i soqui nolin-5yl)urea 1H NVR (DVSO- d6): 81.75 -
Step III: (i)%-A&lr(dif-lfl dz@y,dr<579‘6¢o(*d:lsjmdﬁ2ﬁ Bb%oﬁﬂz’dn A1 -@cloﬁut?z;z@] |7‘|2233
HNMR OMSP-4yF L8730l w80 i m)gzzg 269 (e 292,59

(Em); 4951101, thy é'rng }? )=t %%_? (sééé LLAr gz?lzw %?1(1{@)(??2

(3H, b). 929(1H n . Exarrple 50: () 1 (3 4 Dhydro 6
fI uor o- spi ro[ 2H 1- benzopyr an- 2
-cycl obut anel -4-yl)-3- (isoquinolin-5-yl)urea Step
Step IV: (+ |1— 334-Dihydro- - . 210 yl)-3-
PO bGP 07T T ter o Gro-spy FOPSH T hgapengl- 61
(lsoqumf’lm- -Eé)%’leébut ane] 'H NMR (CDC13) 81.64 - 1. 80 (1H, m;
1.88 - 2.01 (1H, m; 2.13 - 2.23 (2H, m; 2.27 - 2.40
(2H, m; 2.89 (2H, s); 6.66 - 6.74 (2H, m; 7.84-7.89
'"HNMR GJ(M$D d;ﬁmmﬁl@s{m@ m); 4206 — DULRSH m); 439 (1 (H_H m); 6.68 (1H, dd, J

dr o- 7f | uor o- 4- hydr oxyi m no-spi rof benzopyran

=24 & 105505 SR b akd B.4160: T S0, dabobiny: 733 (H ¢ =78

a6 OFEL AO0)0800 4 & P ASHER O £, 38 .-

1.5 Hz); 8.57 (V13, d,UHH.0tHz),08-7B (181, 18£)9.331AH3%). (1H, s). Step I11."

(d) 4-Am no-3, 4-dihydro-7

fl uoro-spiro[ 2H 1- benzopyran-2,1 '-cycl obutaned 'H NWMR
The hyd KlQW&Q%)z
| ¢ hydroc a sgas(p?%_ﬁza%ﬁ, usi egﬁyzl(aéégate?% ra’;%dl\ﬁ‘f il% gg&)r{)(ilﬁghg}cld
HNMR (DMS?@ a%)lﬂ‘elr hyittpchlmc& bltHs 1,706~ B899 (GHm); 2.096 -8.46 (5E), m); 5.00

s, m; 6.7 @ o s SR Graig o Blina TS iR 13 1kt 0,72

Hz); 7.61 (1H, Dggcb 9h>'enartel 47 Mﬁy @ 10((m081ly-99|8' 58 th sfq?% 9'?'51%'\’& m);

981(1Hs)4 99 (1H m 6 68 (1H dd J = 2 4&10 5 Hz); 6.78
(1 H t, J=272&8.4 Hz); 7.07 (1 H d, J= 8.4 Hz);
7.3 3(1H t, J=7.8 Hz); 7.66 (1H, t, J= 7.5 Hz);
Example 517 (890 -(34-Diltydral6-ntethoxtvzspiro[2 28-Hehtbpyehn-2. 1 -SydloHifane]-8-1y303-
(isoquinolinSkkl)uda J= 7.5 Hz); 8.57 (111, d, J= 6.0 Hz); 8.79
(1H, s); 9.33 (1H, s). The hydrochl oride salt was
prepared using ethyl acetate saturated with

Step I: 6—mer~f3pe{y-§c4hdz@ydrg eiadspirofe KNRb ronBoaet8)] -fcmlobvydmajchl ori de

Toa solutiof §F . 4:LFhy %6 e o s o3 8 Shvopfiany.  oi¥picPhionel |
(Example 12~1@ mfd) f dimbthy formhadzde] iddondthade (12 dmol) and potassium

carbonate (12 mmol) was added and the reaction mixture was stirred at rt for 12h. Solvent was

then evaporated and the residue was dissolved in ethyl acetate. Organic layer was washed with
water, brine and separated. It was then dried on anhydrous Na,SOy and concentrated to afford the

desired product as oil.
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Hz); 7.61 (1H, m; 7.94 (1H, t, J= 7.8 Hz); 8.10 (1H,

d, Jr 7.8 Hz); 8.73 (3H, m; 9.61 (1H m; 9.81 (1H,
wa7@xenpl e 510 () 1-(3 PCT/IB2006/002814

4- Di hydr o- 6- met hoxy- spi r o[ 2H 1- benzopyr an- 2

'H NMR (CD%@C%f %Qbuit ?8”64{ 42y 1 86 31,99 @POHHNDA L B-20HYRHRHR2.95 S12.36

(2H, m); 2. 894211; Hysl 180(311-1,@}96 P {ith[dRA=1DHrY awr(m dd,|J = a@c&gbiﬁla}ae
}? sol ution of 3, 4-D hydro-6-hydroxy-4-o0xo-spiro
7.28 (1H, CLJ[‘2?~I7 Z). benzopyran-2, 1' -cyclobutane] ~(Exanple 12)

(10 mmol ) in dinet hyforrmm' de, iodonethane (12 mmol)

and potassium carbonate (12 nmmol ) was added and th(]=
Step II: 3,4-Dileaict-Hehydraxxtmine-6waethewispire Pt -bevzapyram ik -¢

was then evaporated and the residue was dissolved in

ethyl acetate. Organic | ayer was washed with water,

Step I () zbﬂhw% ﬁﬂdiz}%@p@-ﬁﬂﬁ&ﬁoxylspzrwpﬂ-f 1 hhenzopyiaee?, d heyaidbptrmeis
| 4 and concentrated to afford the 0(82,5 geﬂiﬁr&g&%
HNMR (DMSOﬂda) 5161 W3- 306V marbds(IbEmy BB 60081
1. 1,99 (1H,

=81 H)b T 20 LA, T %’%&)#Z@g‘&%@} Zr%}élz)lfgﬁaﬁj bP9 (1 (22?

s); 3.80 (3H, s); 6.92 (1H, d, J= 9.3 Hz); 7.09 (1H,
Step IV: (%) Ig?_? 4-\1])_zhyec>irg 6(-&megthc:)3xy|-_§m0[2H-%-be$'lzopyran-29 -cyclobutar)e] 4%;[}3 5. I

dr o- 4- hydr - oxyi m no- 6- met hoxy- spi ro[2H—1 benzopy

(zsoqumolzn-g' gﬁuﬁz%

-cycl obutane] Step Il1: (+) 4 Arnino-3,
' NMR (DMSOkdry:d8 D7 B~rtet4h@Kly myyid 0% f 243 (SHemzohy 7 @rH,Zn)lﬁ 74 6.84 3H,

m); 7.04 (1H'n§1 C]%%E%%)iﬂ%%ﬁ @W;‘ﬂﬁq dz‘?g(iHS L5 1@}3) 7§§§g§{%
5.7 Hz), 834@}2;35;8@ 8"12%) 8755?(@H(&'j) Qaleﬁ 287%(1Erl)z)s) 9(7293@H,l)-|IRC(KBr)

(cm™): 332141-6129}11/5(&101@9(1&%73)2\43éMl'fB[ﬁQ—ﬁ benzopyr an-2,1
-cycl obutane] -4 yl)-3- (isoquinolin-5 yl)urea '"H NWR
(DVBO- d6): 81.71-1. 94 (3H, n); 2.08 - 2.43 (5H, M;
Example 52:4£97-(6-tcloBbityBox74 4-dibyrb-spBbI2 H-ibenop§eant 2, H-cyt]obbiane]-4-
y1)-3-(isoqui olﬁ-%l)ure% 63 (1H, t, J=7.8 HZ) 7.77 (1H, d, J= 8.1
yi 7.93 (1H, d, J= 5.7 Hz); 36(1HdJ—78
Hz): 8.55 (1H, d, J= 6.3 Hz): 872(1Hs) ﬁ(ﬁlH
Step I 5-Cy¢sz¢penbmm(y+<s43dzhxdmmaoxo-3&24[2 &penzoEen Jsgcyf@izvtan

Toa SOlutIOIhgg?{ ﬁb%lp bql{%cfx (é)ﬂ(_mf-og e%ﬁlr%[%%{é% bél‘&f 2?13 L%’{Xlgggt\én (from

example 12)3(!1() nﬁn&l) HOONIR) @wwpeatyl promide 61 2Snmpl)| and cho3 (12 mmol) was
6- Cycl opent yl oxy- 3

added and th¢-redabipt nyxATHRas g@tqd@{t QQ.ﬁC‘ifogéﬁli cﬁﬂw% wgs then evaporated and the
residue was glsgéigxﬁﬁgtl@n gleﬁc}cg q%}k? Wa@lvashed with water, brine and

X0- Spi ro[ 2H- 1- benzopyran
separated. It-v@absah@bdﬁaalrtm] ar(h\ydmus NeQSé)rptlné cd n'(rgtgd tenadford ithe domred product
cycl opentyl bromde (12 mmol) and K2C03 (12 mol) was

as oil.
'H NMR (CDCl3): 61.56—1.98 (10H, m); 2.1 —2.21 (ZH, m); 2.24 —2.37 (2H, m); 2.87 (2H, s);
4,72 (1H, m); 6.89 (1H, d, J=9.0 Hz); 7.05 (1H, dd J=3.0 & 9.0 Hz); 7.26 (1H, d, J=3.0 Hz).

Step II: 6-cyclopentyloxy-3, 4-dihydro-4-hydroxyimino-spiro[2H-1-benzopyran-2,1'-cyclobutane]
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added and the reaction m xture was heated at 60C for
12h. Sol vent was then evaporated and the residue was
waele@snkwed in ethyl acetate. Organic | ayer wasPOEBES2e€H/002814
with water, brine and separated. It was then dried on
Step III: (+) ﬁﬂwﬂh‘wﬂd&}%ﬂ%@?}d dilyacenpireCEdl -benzapirane, 1 bhayclobutane]

oo ol P, B g B AR O Uy e

J= 21HZ) (2H S) 4.72 (lH ; 6. 89 (lH d, J=9.0 HZ) 7.05
(1H, dd J= 3.0 & 9.0 Hz); 726(1HdJ—30Hz).
Step I'l.- 6-cycl opentyl oxy- 3,

step 17: () PR Gty i Bt Fol st BSoRPbhbl )5

(zsoquznolzn—@h?@réd' (+) 4-Am no-6-cycl opentyl oxy- 3,
hydr o- spi ro[2H—1 benzopyran 2,1 '-cycl obutane] 1H
This compomwa@:myed 131 e&an@ m@nen e (&) 4-Aming-G-¢yqloneytyloxyest-

dlhydro-splr(f[%/ﬁ-l(-E%nz? - pen Ptaﬁdg ég‘ﬂ) Ig of e)gam;?le} Hz). Step
'H NMR (DMS@ &'gyda P3P mﬂ flfr&ﬁn{;@@@pw 58, th); 4. 66/(:ﬂﬂ>bhl} ameJ(m m);
3- (isoquinolin-5yl i s conpound

6.74 - 6.79 (éﬂemﬁezjl (AL, dnd =Sah HNalie e p,@(m 3. u;z) 778 (IH.d. J = 8.1 Hz);

7.93 (1H, d, ﬁbenzﬁ%}r an- (gwgeﬂhwlg)ﬁ%)but arglﬁ;i &;)s{ﬂf§3§?égr97{1/%m SJ; 229
(1H, s); IR(IeBﬁ)r(pxlné) BsssHmu/le(ﬂravagdmw SISEA+1)1. 93 (111-1, m);
- 2.44 (5H, m; 4.66 (11-1, m; 4.97 (1H m;
674- 6.79 (3H m; 7.21 (1H, d, J=8.1 Hz); 7.64
Example 53:((H (’?-cVé‘rap&t%loWb 4-fin¢rol sHbo[ - 1Joen§ep1yrh¥i 1 -cx701<9§1(taine] -4-

L 5 (IH d, .
Vl)3(1soqulhd'1r1|L5 _¢eal—|z) 8 74 (1|-| s); 9. 29 (1H s) IR (KBr)

(cm ): 3368, 1641, 1553,1489, 1169; M5 (M++l): Exanpl e
Step I: 7-Cy&dpentyt)ods-3, 7-dydk @pgembspvafPiB [ -benzopyran-2,1°-cyclobutane]

Toa solu’cior?,f{)éj i %—ﬁdﬁ Lp7| M?W’% o?;S E}%}E&%@e E—Berrzop XC.Zl Pbc%ftcﬁla%g aﬁéj_(lo
mmol) (from ex%@llepf@% Yil\@]’.‘)’cy%lopent 1 bromlde (12 mmol) and K2C03 (12 mmol) was
ydr 0- 4- ox0- Spi 1 O] - enzo§J yran- 2,

added and the -rwubm buxtarﬁe\]vasﬂapa@dga@ |6(ﬁ(|‘, i 18h. Solvent was then evaporated and the

residue was %&P& ﬁt gxﬁfé]ace(t 5 (91?%01'0 I%Zeﬁ;\%?n Wg}%{ae%wlﬁl ?gﬁ)@g %p%%%ﬁd 2,1

separated. ItG¥48 tigpeiieylontimbydrdaes NaAOmmt ):oﬁftdtriﬁﬁ&?&ﬁaffdkﬂ thondesiredpedduct
added and the reaction m xture was heated at 60C for
as oil. 12h. Sol vent was then evaporated and the residue was

1 0 [ t j .
v RS A A8 Doy 2 RS o ial o
(1H,d,J= zamHy):ichﬂTS(lPlaa&% amdmcmde)wmat(eﬂ d,oa8f7di4. t he
desired product as oil. 1H NWR (CDC13): 81.54 - 2.02
(10H, m; 2.04 - 2.28 (4H, m; 2.87 (2H, s); 4.90 (1H,

Step II: 7-cy?o;;e@l§%z %@Whyc@o ﬂ@/@oﬁ»zfﬁ%wﬁ?oﬁﬁl (IJHE'nzo%Jﬁ a1 Zcﬁlcﬁéutane ]

Step III: (+) 4-Amino-7-cyclopentyloxy-3,4-dihydro-spiro[2H-1 -benzopyran-z,] -cyclobutane]
'H NMR (DMSO-dy): §1.55 -2.56 (16H, m); 4.47 (1H, m), 4.78 (1H, m); 6.33 (1H, d, J=2.7
Hz); 6.51 (1H, dd, J=8.7 Hz); 7.50 (1H, d, J= 8.7 Hz); 8.73 (3H, b).
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Step I T
7-cycl opent yl oxy- 3, 4-di hydr o- 4- hydr oxyi m no-spiro[ 2H 1
WO b@npe9ye an- 2, 1 ' -cycl obutaned Step II1: (+)P@,T/mﬁ0mm02814
Step IV: (:!:)7} 7y eRBERYILOXY 43 i i rol 2H enz
AN et ‘”"’”éﬁﬂﬁpm PRy G Dyiane]-431)--

- cycl ¢butan
(zsoquznoln(;fml)urm 4. 47 (1H, . 4.78 (1H nr) 6 33 (1H d, J=
50 (1H, d, J=

1 5 J=8. ;
HNIVIR(E@\A;O}_@I@;)J%;%EJI 63{(4‘151) )5 288 B AOH) A TBUE m); 4.94 (1H, m);

6.32 (11, 56 (ESEOQGJQ@;A‘&B[%‘ZB 63630 - bfyrgé I-%z)(l 1&@‘%{;% s Yo%

- di hydr o- spi
(1H,t,J= W Hzy.7.75 dblydi Aol 81H5),37l9}2t(|1Had1H= YR )Dg@@(ﬁﬁ)Hd Al750,).

1 4 77 (1
8.55(1H, d4’ 2973‘1%) %9 (The@s%g?iw IR (%Bré(qth 3, 2955, 1832121)563
1498; MS (BL'96): @4512 . J='6.9 H); 7 16 (1H, d, J= 8.4 Hz): 7.62
(1H, t, J= 7.8 Hz); 7.75 (1H, d, J= 7.8 Hz): 7.92 (1H,

d, J—51Hz) 8.38 (1H, d, J= 7.2 Hz); 8.55 (1H, d,
, , ;IR KBr) (cm

EXanpi e ¢ HOH, I uororret hoxy 3 4- d| hydro s
|ro[2H 1 benzopyran 2 1' cyclobutanel 4 1 -3- iso
Step I: 7'Dﬂummm}5xﬂ3mlﬁﬁir5w5ﬁcﬂn%r[2ﬁ §-bEyhan-2,1 -cyclobutane]

or onet hoxy

To a solutiop Ogtﬁ#di?’élydmo%by@pwéf@da-smrb@ﬁﬁmwﬂmpy&nlz 1’-cyclobutane] (from

To
examople 18) (‘1 Qﬁ%ﬂggﬁgw %2 ),(30 QB@) 85 a eflé["i ﬂpelrc%éwgé@yf@ﬁwas heated
at 85°C for 2h: @ﬂmbduﬂanm}ne(tﬁane b R¥SRRh BuBRd fkRe AL Atfﬂhé%‘\é?n (2.5

3 was added and the reaction m xture
femperature ?ﬁd%‘)a%heg%a tonggiestyre, was goolehiogt et queudwdwathwmmgwe @@&spound

was then extédedd iR 8€kidtd @%ﬁmﬁ FL0uah e%pgrceiat?sag‘ gﬁfd a&.h g{ﬁid

for 2h eacti on Xt U was COO
Na;80, and gpuqgnieied under encunGo r@mdm@bmpmad the rcbbﬁ&{eﬁﬁb%sgﬁnﬁ@d %8 R¥tumn
r

shromatograBif Rl g AR g pURE M?ﬁ@?%%?mm&mmm 02
~2.30 (4H, mmmnmm E)19513qMt2d nﬁﬁgg%ﬁg*ﬂgbgll:?gc ¥r7§§ﬁ5'_?7fpﬂ\§\.,ﬂ§ (2H,

chromat ography to affo
m). (DVEO d6): B1.70 - 1.87 (2H m; 2.02 - 2.30 (4H m;
(1H, t, J=

Step II: 7-dj j‘ﬁwQQméégﬁ'y 5‘;)4 Z%Zycgfg éf'&l'(%lfzmmﬁjspzrgpg{zjl 1b|enzapyzdmp2 1'-

cyclobutanejuor omet hoxy- 3,
4- Di hydr o- 4- hydr oxyi m no- spi r o[ 2H 1- benzopyran-2,1 '

cycl obutane] Step Ill: (+) 4
Step II: Aﬂbﬁ )
e R 0B 2 Syl omirol3H 1 bensgrirgiscd Liaylobue]
HNMR(DM@,Ql {DVBC5 86).56 $8H 6iF):; 42575(6}1(&2:2669(1}1%2% WH H?J §7lg§z)
727(1H”(‘¢Hs gfq@ﬁ &dF' §-4fé2)48474£)(3H8b)75 (3H, b) Step |V
(d)l (7-Di fl uoronet hoxy- 3,
ydro-spiro[ 2H 1- benzopyran-2, 1

Step IV: (£) ] (7cpg‘lugmmqh@\]y - djhydro-spiro[ 2H-] - benzopyran 2,1"-cyclobutane]-4-yl)-
3-(isoquinolin-5-yl)urea. hydrochloride |
1

HNMR (DMSO-dg): 61.69 —2.02 (3H, m); 2.10 — 2.48 (5H, m); 5.02 (1H, m); 6.62 (1H,d, J =
24 Hz); 6.74 (1H,dd, J=2.1 & 8.4 Hz); 7.23 (1H, t, J=74.1 Hz); 7.35 (1H, d, J= 7.8 Hz); 7.55
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3-(isoquinolin-5 yl)urea. hydrochloride 1H NWVR
(DMSO-d6): 81.69 - 2.02 (3H, nr); 2.10 - 2.48 (5H, m;

WG 202/0§20b% n); 6. 62 (1H d, J= .4 Hz); 6.74 (REA/RR006ICO2814
2.1 & 8.4 Hz); 7.23 1Ht,J—741Hz)735(1Hd

775 (1H, m)’7537§}ic"m 78% %gf‘ 1‘1’(¥gd299=77 9%1%?%@@7‘5%@9{}@%14

9.75 (1H, m); @81J(=EH75)8I&|(KBr)E{c1ﬁ8) 3399 7&94(3&990;1)698915‘81 192FEM$1M *i1):
n; 81 (1H, s); IR(KBr) (cm):
3399 3041, 2990, 1698, 1544, 1121, M5 (M++1): Exanpl e 55:
Example 55: () 13 by b mé%ﬁalﬁmaﬁhmlfla@hmmf-@&yiopvran-z P-

I7-"cycl obut ane]
cyclobutane] 4-p vlr)% (fs'E)'h J1n813€§3g‘|){1§n 5. yI yurea Step I:

3, 4 D| hydro 6- met hyl am nosul f onyl - 4- oxo- spi r o[ 2H 1- ben
Step] 3 4-Dz§%}5r@ﬁ}eﬂzylktmzn&%%r@%to’xﬁ&bzré[m A thengopyfan-2, 1 -cyclobutane]

e e B O L berec 0 el
mmol) and ch?% LA & ;} {yaseg rﬁe‘d al &Qﬂl} Ieﬁ}}%i%ﬁ’e Y6:&H. ‘Ptrwa')shtheﬂ &uéﬁ@ﬁed with

, guenc wed by water and
ice followed K}}hW@ﬂéﬂSrLd the nh]lorazke}fonbédewtmgvae )@Kﬁrmcbld thpl’@f@lf@r @fganm

e vs s S LS E FRED T kL DAL e

was again dls%l%cpmcehﬁgfo&‘ﬁ%tl '?re&t@ﬁ Qrtafaqr mlﬁﬂﬂl dﬂrﬁe’:thﬁ(hmﬁhé bt -40°C and
sol ution of hyl am ne at -50C and stirred fo

stitred for 2h.THee neaction; mlmtuw Wﬁ%lﬁ@n\ﬂﬁgted H@W clqrotosa apd irrshsd %f"'@f%
Organic layerd{s]/?s %%%'\ggea i"ﬁeﬁll;o CFart yﬂﬁaoilg& Car EOREentBRdS RS @Jcﬁgm The

concentrat ed under
crude product/ WaHhEh plifed BY ¢tdemp E:hn@nmtogt\qﬂlytth efforiypuré B geDiby dwab-umm

c romatographyto fford Dj?hwro 6-
methylaminopwfamyl- éﬂxﬁﬁHPﬁ‘Zﬁi% CRZOBNIBH le)[afr‘i:}'[cm nzopyran- 2, 1'
'HNMR (D»%Qfd?iﬂf‘ﬁg% fél'ﬂzﬁ’j'\/ﬁ) 2?1@%%@(4}15&% 7240 &335{ %ZJQﬂ Hrz) 3, 09

(2H,5); 7.28 (A, d, S’)=87H&$ "(iﬂlHim)Ji% (Vi 72526?@&&@1@ 09\?11@161 J=
(1H, J=2.4 & 9.0 Hz); 8.09 (1H d, J= 2.1 Hz).
2.1 Hz). Step || 3,
4-Di | rydro 4- hydr oxyi m no- 6- net hyl am nosul f onyl - spi ro[
2H 1-benzopyran-2,1 ' - cycl obut ane] 1H NVR ( DVBO d?
Step II 3, 4-[8hj1dr@14—h)ﬂr8@n(zzzqei-é-mthylgm@msglf@g) l-opip[ 24 1- bgnzppyransd
j( ; 2.38 (3H, d); 3.00 (2H,s); 4.57 (1H, m;
cyclobutane]7 g (1H d, J= 8.7 Hz); 7.40 (1H, m): 7.62 (1H, dd,
J= 8.4 Hz); 8.13 (1H, d, J= 2.4 Hz); 11.59 (1H, s).
Step |11

'H NMR (DMAT - @uﬁéamma,:e) ;e 04 Homi 3 Ut 2B P22 (P
d); 3.00 (2H3F ‘(?lg%rﬁg, ﬁxgé';.gs (GY.Y 904 2Re), SIERH, Yo, 162 (1H, dd, = 8.4 Hz);

8.13 (1H, d, J&ZTEH&EHQFSWQHuk)f onyl - spi to-[ 2H 1- benzopyran-2, 1
cycl obutane] -4yl)-3-(isoquinolin-5 yl)urea

Step III: (£) 4-Amino-3,4-dihydro-6-methylaminosulfonyl-spiro[2H-1-benzopyran-2,1 -
cyclobutane]

Step IV: () 1-(3,4-Dihydro -6-methylam inosulfonyl-spiro-[2H-1-benzopyran-2,1’-cyclobutane]
-4-yl)-3-(isoquinolin-5-yl)urea
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-65 WO 2007/ 042906 PCT/|1B2006/ 002814 'H NWR
(DMBO-d6): 51.69 - 2.02 (3H, m);.2.10 - 2.30 (3H, m;
W(22®4/0429Q6 48 (5H, m; 5.07 (1H, m; 7.00 (| H, BCT/IB20&/002814
Hz); 7.14 (1H, d, J= 8.4 Hz); 7.35 (1H, q, J= 4.8 Hz);
I ( d - bh); 2.34 12 48 GH); 5.07(3H,
HNMR(DN%(%&) é'r'ﬁg 262&3&{4%)"'@)19 72%6{1 ); 2.34 (1H(55 iy 5 1
m); 7.00 (1H,dz)= 8.781327. (14HH,¢1, J¥8.415); Hz35(1BL gﬁf t #+8 Ha); 7557 (5H7d J—

s.4H2); 764 (5 B TSP aS o0 3076 U, &= TR Foli @ = 5.7 1oy
8.32 (1H, 4, Jj; gF‘P&%fs(Jsétl)H rdovz%iﬁaﬁrsmmnag 8.30'(1My9| obut anel -

met’hy1i soqui noi i n-5-yl urea ' H NMR
( DMSO- d6) : 51 70 - 197(3H n) 2.10 - 246(5H n ;

; J:8.4
750(1HdJ90HZ 755(1HdJ—81HZ)

'H NMR (Dl\/gsd %r % %Mo %;92%3? 1@ 'dzlgo 744 gsﬁ ]na 29(95 (3ﬁ &324(91)Fd1Hdm)

6.64 (1H, d, S 11{2()7% QBI(IH dd,3]42d| &)SGHrIdz)s@JOQQ[HJ-d 1! =b&d2111143y]’ Zé\ﬁlli,t J
cl obut

= 741 Fis T34 6081 ol T RASI1 ol Ngre BB AR 41 51 Hp: Jg72 1EL
z 4.99 (1H,
d,J= 8.1Hz)|(2r)§.!1'5 (@8%) ﬁé(m?ﬁi&f%'ﬂ hzr@és @}ﬁ@) (931@(151? s)J_ o 4(HZ)
7.21 (1H, dd, J—27&87Hz) 7.30 (1H, d, J = 2.4

Example 57: E-Lz))l-,(]- QrQ-3 : . X ; ‘

V4 O. OO0

methvhsoqumqhn—S-\v )ure,as Q/ ano- 3 4- dl h
ddrro sspiro[ 2H 1- benzopyr an- 2

'H NMR (Dl\%%%@? (ﬂb&'é a?@; 6(§Hylnb 2311 { Q&@qyﬂmab Iznséc.m lsy e4209 d'IlHl\lh‘B
8 (5
6.85 (1H, d, JB=0% KAH7.08)(1H7d,08= $3}I-Hj[z)17 211 aH Iid5]1=|z'l)7 &78 mzmwo GH,d,J

=24 Hz); 75,4@3{ i lﬂz)@ ﬁ@??g%gh,r@ 38 ¢h, {:1 7% HAzs b1 ﬁg),mo

(1H, 5). 8.56 (1H, d, J= 6.3 Hz); 8.81 (1H, s); 9.29 (1H s).
’ Exanpl e 59: (+,)1-(6 8-Difluoro-3 4-Dih dy
ro- spi ro[ 2H 1- benzopyran-21 cycl obut ane] - 4-y1) -

Example 58: fﬂ:)(i %8-%\L\Jfargcokl4nd1§vc}ﬂ) %ﬁ&zﬁ-‘i -ﬁe wp 1A WRS1oBlEREALLG)-3-

1i TIUOI’OSp I‘O[ZH— 1
(isoquinolin- Q/Zq%gél 2 1

yran- cycl obut ane] as described in step IV
of exanple 1. [a]25= + 61.18 (¢ = 1, nethanol) -66 WO

704 _ 6 2 lH J=
IHNMR(D@?@) %9 388@ PCId 63%2%9 % 292&%4;8 (sﬂ;HmI)"\ng?os EN@QH) . g8 (m) t,
7.5 Hz); 7.116(19B d( IH8. 41Hz)1 7:64(2H m); 7.78 (1H, d J=17.8 112); 7.94 ( H d J=63
Hz); 8.34 (1H, d, J = 8.1 Hz); 8.56 (1H, d, J= 6.3 Hz); 8.81 (1H, 5); 9.29 (1H, 5).

Example 59: (+) 1-(6,8-Difluoro-3,4-Dihydro-spiro[2H-1-benzopyran-2,1 -cyclobutane]-4-yl)-

741HZ) 734(1H d

3-(isoquinolin-5-yl)urea

This compound was prepared from (-) 4-Amino-3,4-dihydro-6,8-difluorospiro[2H-1-benzopyran-
2,1’-cyclobutane] as described in step IV of example 1.
[0]®= + 61.18 (c = 1, methanol)
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8.7 Hz); 7.11 (1H, d, J= 7.8 Hz); 7.20 (1H t, J =9
Hz); 7.63 (1H, t, J = 7.2 & 8.1 Hz); 7.78 (1H, d, J =
wW@27Mp96 7. 94 (1H, d, J= 5.7 Hz); 8.33 (1H, dpCTEB2066/002814
Hz); 8.51 (11-1, d, J = 6.3 Hz); 8.79(1H, s); 9.29
'H NMR (D%sztbé @:61@&6@?}{ (Iﬁ}n211)6 2§$$5’:1‘{ 13)3%2 (1ﬁ3?n) 4.9881H, d, 1=

. f'l1 uor o-
8.7 Hz); 7.1 164, sls §p7 83]247.20 bﬁhztobyﬁdﬁz),?? 63 (H.al bbﬂtb&eﬂ 1 Hzy| 77831 H,

4, 1=8.1 Hzéiieﬁﬁkfn%kig=”§%5%§3@§g%??%ﬁﬂ?aﬁ@k%{,Z%&?%z et
5); 9.29 (lH,Q? 1?(1:112 )13313%QB@9Q693161]48§31;2Q630“ bed in step IV
exanpl e 71. 37 (c 1, nethanol) 1H NWMR

(DVBO- d6): 81. 74 2.03 (3H m; 2.16-2.37 (51-1, m;
Example 60Y-P(d, éﬁaﬂ&@m 364, %;hs(d}g'sm?orzzli rber%olvr';i%& l’mél%o e 1-y1)-3-

(isoquinolin-yliges, o g7’ Hz) 778 (11-1. d, 3 =81 H): 7 93
(1H d J= 57 Hz): 8.33 (1H d. J=7.5 Hz): 8 .56 (1H,

This compmglld_ \sz;pr@paged'ﬁarh ) Z—%miﬁmélﬂﬂ-a%yd&)-ég-dﬁﬁﬁro@ro[@@U'p| e

benzopyran-2,1(-gydolpitenyed pe descibert imsjersyi ofxampte- henzopyr an- 2, 1' - cy

21_ obta yl (i soquinolin-5-yl)urea Step I. 3,
[e]™=-T71. 3‘): 23D yraagl%ﬂ)nydroxy 4- ox0- spi ro[ 2H 1- benzopyran-2, 1

'H NMR (Dlgdsgt‘d }13kHMt AReh3 %ﬁ{NW 2(@{3@3?5}%&%),6(1}12(11410;:?86497 (@H d J=
8.7 Hz); 7.13dH, 71; & 11123;?12)77 3d (( H; J5982); 7.68 ()6 I w8, 1&448 h}IZ) 7. 78 (1H,

0 t |
o 1= B o R U i Ry P S TR S S A AR T
(1H, s); 9.2%NHs)L ' - cycl obut ane] 1H NI\/R (CDC13): 81.60-2.40
(81-1, m: 3.09 (2H, brs): 6.83 (1H t, J= 8.1Hz):
6.93 (1H, d, J= 6.6 Hz); 7.22-7.38 (1H n): M5
Example 61{ M 1X3 4- 1389408 -8BV &Bxllshiro[0 1) 1 ferBFband, 1’ -cvclobutane] -4-y1)-3-

1 T¥gr o- 8- hydr oxy-spl ro[ ZH 1- benzopyr an- 2
souuiny m%%m obut ane] hydrochl ori de 1H NWR (DI\/BO d6)

81, 60- 2. 40 (8H m; 4.32 (2H, brs): 6.64-6.80 (2H, m;
Step I: 3, 4-Dz}@ﬁroé&hb)drdxy-4-7-)xoﬁpﬁo[ﬁa} 1-03nidpykakEs, | WyicldfBtaplf-+1 )
) 67 WO 2007/ 042906 PCT/|1B2006/002814 Step_lV:
HNMR (CPC)b)l@{éO@ﬁ(ﬁI]Idflﬁ BORHLaRY SHi (1B} =17 Bé#)»o%%glﬁiﬁ {=

728 H); 730 T 9 Gl A0 S o A e D 0 T 08 ok e
4.95-5.05 (1H, n); 6.66-6.80 (3H, m; 7.00 (1H, d, J=
Step II: 3,4 gz}g)grct-iﬂydr@xyzngnosg h&gwy-@zgo[éé—;g?-f%pzoayrayj £- Gyc‘%g»}tta)ne ]

'H NMR (cﬁc?ﬁ é %%’g 2?42502 &ésﬁ éb'%ﬁ )1b2rs2)26 %%(HH J&)g ulli;)’ (56?{(1}1(&@:

6.6 Hz); 7. 2246582(451 ); MS (M+1): 220.26

Step III: (&) 4-Amino-3,4-dihydro-8-hydroxy-spiro[2H-1-benzopyran-2,1 -cyclobutane]
hydrochloride

' NMR (DMSO- dg): §1.60-2.40 (8H, m); 4.32 (2H, brs); 6.64-6.80 (2H, m); 7.06 (1H, d, J =
6.3 Hz); 9.04 (1H, m); MS (M*+1): 205.69
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Exanple 62: () 1-(3 4
Di hydr o- 8-di fl uor onet hox- sspi r o[ 2H 1- benzopyr an- 2
wa22e0cpeddobut anel - 4-yl)-3- (i soqui nolin-5-yl urkEr/Bi2eqs/002814

. 3,

4- Di hydr o-'8-di fl uor onet hoxy- 4- oxo- spi r o[ 2H 1- benzopyr a

n-2,1 '-cyclobutane] This conpound was prepared b
Step IV: (£) 14B ﬁLDdenvecf-hpdkaamzm[ZHff QeMOJDi"HWﬂo-%C ngvdﬂw]y‘l 1)

ro[ 2H 1- benzopyran-2, 1' - cycl obut ane] using

(’Soqu’”"l’”'%ﬁ}‘iﬁ”? di f 1 uor onet hane gas in the presence of,

pot assi um car bonat e |n DMF at 30-80C. 1H NI\/R (CDC13)

81.66-2.04 (2H, m; 14-2.26 (2H n3 2.32-2 %%%
'H NMR (DMEQ &) 9511704, 945 S H, m)@lofzm ($L. 3:'744.%5+Q§)(1H6m@>76 80

(3H, m); 7.00 {LH;d.of 3. 1052) Jz.%gﬁqéft ). ?‘Mﬁi% H2)6.0 el 4 Hﬂ ddy=

7.5 Hz); 8.56 éan' chwd'f 974{2);/0&%@4%)1@ @ (mmgis)pxgyzs piH cg)z&(m(mmb r
- cycl obut ane g ). 81.70-2.38 (8H,
3317, 1627, 1@35 WOJQ%#MW}U 7%1 (Mrl? fH0- 261 G4.7 Hz): 6.89
(1H, t, J= 8.1Hz); 7.16 (1H, d, J= 8.4 Hz); 7.69 (1H,
d, J= 6.9 Hz); M5 (M~1): 268.23 Step II1.- ()
Example 62: éb)AﬂamDBw&r@iBwﬂmerdthbkwMﬁ&bkgn_zgmmmﬂ?Hwabbum

4-y])-3-(isoqdé1g5 ) udea’ - cycl obut ane]  hydrochl oride 'H NVR ( DMSO-

‘u—l—q—dﬁ_g%l’o- 64(8H rr) 452466(1H rr) 6.85 (1H,
d, J= 7.8 Hz): 6.98 (1H d, J= 6.9 asllHd

Step I: 3,4-Dihydio-8-diffyaromedaxy- iﬂxodgzrg[él%]@emyrag 2815 qyg b We] VB

- - -4-0X0-
This °°mpou%§ﬂivaf %reg A, b;’ gli Oggxakt){fnﬁylﬁ%or?e?fﬁoﬁ(?ﬂéyg 0 hg RS opyr
spiro[2H-1 -b@rﬂzogyﬂan 2, Uysictibutaaeiedsink qﬂl()rodlﬁu(mogmmn @hS in-the prepenceatl’
68 WD 2007/ 0422 g:HPCT/ | B2006/ 002814 'H NMR ( DVBO
potassium caghppatesn DME ot 3k ‘?° mM; 2.10 - 2.57 (5H, m; 5.03

' NMR (crgélgﬁz 5‘7‘@ 465 QP% ;’(EFI(I:SE') 720'1148§ 36 (27H anmm §4£@1§ n9)82(3921+(12Hm), 6.22

(1H, t, J=74@,HD=8.92 (HA)t, J =R. BHz; ms (ﬂH d,J=/7@ m@) g 75 (rﬁ(qw( dSHz&
94 (1H, d, J= 6.0 Hz); 8.39 (1H, d, J=
J=1.5Hz); MSS(MHH£5%§§6 ((1H d, J= 5.7 Hz)) 8.73 ((1H, s): 9.29
(1H s): JR (KBr) (cm1): 3323, 1630 1563, 1235,
754; NMS (Mr+1l): 426.25 Exanple Hg
Step II: 3,4-Ding@rochhpirox@minodi-ydiow-gpiral éfio) @Zﬁ@ﬁ% By SHelebulane]y o
t ) | _
'R (CR8bH £ T3 85 Wt b7 L PRI B0 PR A= B A6 b (1, =
8.1Hz); 7. 16r$El yglﬁfutﬁ%? 7Ebl(&1cwwp©@9<ﬂiz\)gaﬂsmwﬁplarm 2 the sane
nner rom

-chl oro-2' - hydr oxyacet ophenone as in
step | of exanple 3.

Step I11I: (£) 4-Amino-3,4-dihydro-8-difluoromethoxy-spiro[2H-1 -benzopyran-2,1’-cyclobutane]

hydrochloride

'H NMR (DMSO- dg): 51.60-2.64 (8H, m); 4.52-4.66 (1H, m); 6.85 (1H, d,J=7.8 Hz); 6.98
(1H, d,J= 6.9 Hz); 7.25 (1H, d, J="7.5 Hz); 7.64 (1H, d, J = 6.9 Hz); 8.85 (2H, m).

MS (M"+1): 255.72

Step IV: (£) 1-(3, 4-Dihydro-8-difluoromethoxy-spiro[2H-1 -benzopyran-2,1’-cyclobutane[-4-yl)-

3-(isoquinolin-3-yl)urea
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"H NMR (CDC13): 51.64 - 1.80 (1H, m); 1.86 - 2.02 (1H,
m; 2.10 - 2.22 (2H, mM; 2.26 - 2.40 (2H, m; 2.90

W@ 2047/08006 6. 94 (1H, d, J= 9.0 Hz); 7.41 (1H, deCT/IB20@/®2814
& 8.7 Hz); 7.81 (1H, d J= 2.7 Hz). Step IT
6- Chl or o- 3,

HNMR O o S e e R adi b2 61, 5=
7.8 Hz); 6.8%%!9?2(?%_E1Tf7 §2-%1b 3EH Iﬁ&‘}}ﬁ Ay dr 9—472’1419? T3 4, 4 =7 2 B

benzopyr ah -cycl obut'ane
7.64 (1H, t, Jret7tHp); 7(7Z0LHy J, J =At8 Iah)om94(qmad;d=t 6.6 Hz)e&st;mm, d, J 7 5

856 OIS PSS AL S0 AR e R P

1235, 754; M§W+y)a§2g\@§hed wi.th water, brine and separated. It
thén dried on anhydrous sodi um sul fate and

concentrat ed to afford the desired product as a white

Example 63. Jr
isoquinolin-5<yL)urea

6- Chl or o- 3, 4- di hydr o- 4- hydr oxy- Spl ro[ 2H 1- benzopyr an- 2

A C . AT, c 30 - 50
Step1: 6 Ch{%l()) 3\/\%? @?’ageg%]é Séz}g{)z [uti (Ig)rllzog a?ogﬁ%:eﬂjtcgcg)? e éul furic
This compowtl was(iBeparedhinl the samamenren fiom §’echld@0-2ithydradya@tephend®@@s in
ten [ of Thi %eaction m xture was stirred for about 2 hrs and
step 1 of ex |lowed to warmup, to roomtenperature. It was
"H NMR (chg)y: 80ded 1080 {18£: m)Th%CQf(IZe@PPHQ'@QJO-@CLEZ?M d4n: 226 2.40
derivative was separated out as white so
(2H, m); 2.9042Hs 9)] 6.84 €L Mﬁ%a Hgpt A wditb dd, And- %&lSeHHZBﬂe‘id (1HJ d;J=
2.7 Hz) (1) 4-Amino-6-chloro-3,
) " 4-di hydro-spiro[ 2H 1- benzopyran-2, 1 ' -cycl obut ane]
- 69 WO 2007/ 042906 PCT/ |1 B2006/ 002814

Step II: 6—CthroI§’ 4@%6{‘,; ,;1%%% f?ref di %géo %y?ﬂ% Wé%b ben 420|oyr an
Sodium bor<5 hH%( AP FRNCSIN JRLER J%‘Mtﬂ)‘ﬁmf ‘3[031910@93 4. cﬁﬂyQiréTwoxoThe

act | nmxture was cool ed luted With eth yl
spiro[2H-1- lannebmtrm -afid-cpelsbiitame] (10 mmo&)()n%@hajmm ohOropbir @t)@bd@ 0°Craad the
ani c.l ayer vvassearat W|th ri.ed.
reaction mixJyR Ve RN Gure BoaRTRLT ParkotBal 30a RubRew i Sy o by in
ethyl acetatd, DRgdHi ORyed waSwashed Ivvﬂﬂ%l'aﬁé} Vg e&ﬂﬂs‘é heed. It ab ﬂfén drled on
drochloride salt. ' (t 81.63 - &8H
anhydrous sg%unwu\lfgte(a]}m come-ntrgtegg) :{fiqqd ke deg;re(gprpdp&t)as a-pvlg'@ S(>11
dd, J=8.7 Hz); 7.71 (1H, d, J= 2.1 Hz); 8.69 (3H, b).
To a solution of ()
Step lI: 4 A@eMzdﬁaé@hlﬁhbdr@dz&yeﬁvdph‘yﬂ?Wsﬁw'nmpiy%b—z,i beydapyarep- 2, 1

A solsion o< ietreh Ao oA spp 2/ kGRS alebpiagg) (10

mmol) in acbt%mthl%‘{@(‘) Q%'mﬁ%’é’ Qhdddqo H‘s&)luﬁbn BP@CFHcEﬁHH&T ﬁ{lféth@ 88430
clear soluftion was stirred for 12-24 h.

mmol) in acpﬁoextn@(ﬂ Qndy asalta - \&CS. Fhel reentiod mlamr@ufaastmed for about 2 hrs and
was allowe(f t% r\‘;\?a%rtnru%l, Itozr%%mm%empera!t\lllr Cig Wi M g(ﬁc?e)&' &8k, h%%%farespo{ﬁl)ng
acetamido déﬁ*/zﬂﬁfe Gvas RbrStred odt A al Wil tero iR ihdhoihislfilae o, oRghedwith dater

4 deied cycl obutane] (60 ng) with >98 % ee.
and dried.

Step IV: (%) 4-Amino-6-chloro-3,4-dikydro-spiro[2H-1-benzopyran-2,1 -cyclobutane]
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Step V- (+) 1-(6-Chloro-3,
4-di hydr o-spi ro[ 2H 1- benzopyran-2,1 '-cycl obutane] -4

wQ@ Q07840006 0qui nol i n-5 yl )urea This conpound waBCT/IB2006/002814
prepared by treatnment of (+-)

4-Acetamido 45 NIdrB S, ‘ﬁdﬁlgal@t{p‘lrg[ﬂf-(ﬂ Lﬁan@trp@mpz t’e@a;wbmane] (1.0 gm) was

cl obut ane]

benzopyr an
hydrolyzed uwng reggwqmgwemqmrstegl hydreepanapdd ég) ‘&Bs §£¥%8t1?$m&t% W4y

cooled, dlluteg Vilg'l é%@ %%&Eegﬁﬁ'bﬁ%ﬂé%@? %}odﬁ?ﬁ thromd% ?'Ke 61%'5'1110@8}1&

was separated‘%?ashe?l wiith (vatdr, cﬁh.ed bvel&nhydtﬂbﬁls sofiu@B syl fat amtbqontmtza,teﬁ t® get

8. Y. 7.31 ( 7.65 (1H t, J= 8.1
the product agg pll Whl#lgwmqqnvwedjo ltsﬂidfﬂﬁéogg‘g - (1H, <(:|, J= 6.3 Hz);

'H NMR (Dl\gs(%flﬁi ]ﬂﬁ éﬁ"s)%%&%ﬁ)ﬁ %557 Q%“-i Elgdr'ﬂ )4;7 %)7 7HO(LH,

dd, J= 87Hiﬁ33’1 (1864, J=1Q'IIHZ) &B@@Hl‘bﬁ (M++1) 394. 2 Exanpl e 64:

To asolutlonlof_(é)ﬂ;%érﬁgg Iéo org— glhg %Eq%g%&ﬁ-g %p%%gp%%?pgy%u dne]

f lic acid (131
(200 mg) in 1%&%%%’{ @ngﬁlg?gj)gvﬁﬁgdcﬁ%& )e}as{r)%ﬁls)lglﬁi;‘% (‘2) médmdblic acid (131 mg) in

1sopropy1 acdieh eSap;)raamom ttmpesature bod ﬁw@]eav\jsqlhthmgpg,ﬁtlrred for 12-24 h. The

et SRR BRI N SO A TR O

Amino-6- ch13r01§4 dll%fdﬁsﬁlﬁi('ﬂlﬁnﬂ-berﬁo@ﬁaﬁ-lﬂ -clobifiars (¢ hig) dJ,lthJJ>98;/o ze
Step V: (%) 18(6£Cld0frqz§ 4-dihygly eﬁlwﬂé' -1- é@nZpriaW)f 'C?Cleéw‘a’(iﬁ]dqg Yp-3- 52

; 7.79 (1H, d, J= 8.1 Hz); 795(1HdJ_63
.35 (1H, d, J=7.2 Hz); -70 WD 2007/ 042906

This compodﬁ@ﬁds ﬁe/dGﬁJZtBa‘a&nerB 0% QEE)(4lAlmum -6-3hloso-3,4-ihydrg-spgo 241 -

benzopyran—i,gé iyclé\?ﬁép%?w@yhexli}g é\ét( SB%% rﬁoﬁp _,_5)1 1) eéglg’u?glaéez %é’escxﬁ@eﬁ%g étep v

of example to 75 were synthesized by follow ng t he procedure as
described in Exanple 63 Exanf Sz)
'H NMR (DMS(B48r g 03, UOH{3H, ang; 2. 15 2.54 (5H, m) 5.10 (1H, m); 6.86 (1H, d, J=

8.4 Hz); 7.19 fgﬁg%;g,"[fﬁ%) %e%zﬁﬁ?,’ b e% & %Wﬁgﬁb%%ﬁj &M ) 4312, 7.65
(1H, t, J= 84 }Q)h'mb @¥I4ndme=liplﬁlrz§»[ﬁ% @lfbenZeﬁyIHﬁ} 8,35 (1H, d, J = 7.2 Hz);
8.57 (1H, d, y%%g H%),Sﬂg%( (?1%1 SHy- 302(1%93), 1&(@8)(( ) #13 Zlégg;Hlsé? 1473,

89(2H, s) : 6. 89( 1H, d, J=8. 4Hz) ; 7. 55( LH, dd, 1= 2. 4
1265, MS ( +§)3%ﬁ1§3 96 (1H d, J= 2.4 Hz). Step II.-
6- Br ono- 3,

(isoquinolin-J¢ )ur

This compound was prepared by treatment of (-) 4-Amino-6-chloro-3,4-dihydro-spiro[2H-1-
benzopyran-2,1’-cyclobutane] with phenyl N-(isoquinolin-5-yl)carbamate as described in step IV
of example 1.

'H NMR (DMSO-ds): §1.70 — 1.97 (3H, m); 2.15 - 2.54 (5H, m); 5.01 (1H, m); 6.86 (1H,d, J=
8.7 Hz); 7.10 (1H, d, J= 8.7 Hz); 7.23 (1H, dd, /=24 & 8.7 Hz), 7.30 (1H, d, J=2.4 Hz); 7.65
(1H, t, J= 8.1 Hz); 7.79 (1H, d, J= 8.1 Hz); 7.95 (1H, d, J= 6.3 Hz); 8.35 (1H, d, /=7.2 Hz);
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1H NVMR (DVBO- d6): 81.65-1.83 (3H, m; 1.93 (3H, s);
2.05-2.16 (3H, m: 2.25-2.52 (2H, m: 5.05 (1H m;
W@2MB04 d, J= 8.7 Hz); 7.18 (1H, d, J= 2.1 Pzi/B2H0d02814
(1H, dd, J= 8.4 Hz):; 8.37 (1H d, J= 8.4 Hz). Step
8.57 (1H, d, J¥5. 7(1)1z)48M81(mps)59 b9 G153, IR (KBr) (cm ): 3367, 2934, 1642, 1551,

ir H-1 benzopyr an- cycl obut anel 1H
1474, 1263, f@@% Wﬁ\é&&g)—’@(‘)1 - 2.80 (8H, m): 4.60 (1H, m:
6.85 (1H, d, J—81Hz) 7.40 (1H, dd, J—81Hz)
7.83 (1H, brs) 8.73 (3H, b). Step V.- (()
Examples 65 1o 76 vBrosiBsizad by foflimongs thie poje@éhre-ab descoipyd amExgple 63
-cycl obutane] -4-yl)-3- (isoquinolin-S yl)urea 1H NWVR
(DMSO-d6): 81.69 - 1.96 (3H, n); 2.08 - 2.46 (5H, m;
Example 65: P+ P0L(4-Brbm&B;4- &h&ﬁo(s%ﬁo[ﬂ{ l*i)enzo%vﬁmlﬂi ’rcvzzl&%te[ném yih-3-

lindsDBrch F2); 7. 33 (1H dd, J= );742(1H
(isoquinolin V,)%r 64 (1H, t, J— 8.1 Hz) 7 79 (1H d, J= 8 1 Hz);

Step I 6- Bro{w)fHélzz 591%639 405y o[ﬁ?}ﬁ%{%ﬁr&l}?] céégu(%}ﬁ . 856

'"H NMR (CO/BY: )5 (6 1)79 (BBO); 128851.99682, m§; 361) — MTZQH,lﬁ;Mz 27-2.38
(2H, m); 2. sﬂm? tﬁﬁ(llﬂ(,)i A=0%, ﬁz)D|7(5|5|(@H0dc3J4=ﬂ4|& 8. 7Hz) 7.96 (1H, d, J =
24Hz),  dpi rol'2H-1-behzopyran-2,1"-cycl obut anel - 4-yl)-3

(i soqui nolin-5-yl)urea Step I: 6, 8-Dchl oro 3,

4- Di hydr o- 4- oxo-spi ro[ 2H 1- benzopyran-2, 1
Step II: 6-Broma\scd- dﬁbydm%}zyc%b@pspz#o[ 2HEl-b8wapyehh-Grid-c3¢lobutane]

Step III: 4-A(§etcg‘lg;h Piﬁ{igf 2.%9 %O@}éﬁo ,F‘zlmr'ao[gﬁ_% %\gggg)zﬁ?zg-érlg’-cyclo%umne 3

'H NMR (D¥IS&-& ![@531 8343@1%)‘1'1@3%@1 z’lbbizt@ Fans2) 37 (2H, m);.
5.05 (1H, m)fﬁ%fe rxr%z’;‘ W%%(}?'\@ iﬁ%ﬁ qHHgd3ﬁ§h 5, 8.37
(1H,d,J= 1
Step IV: (£) %éﬂ’”%%&dg%%z%‘f [ryg’rgt-sgbro[ %%D-I %%fw?(; 9}%\4}2“9—%2 -éyclobutane ]
'"HNMR (D¥IS®)- yj')l@ms&zaﬂo iH) f4>.6§ iH,q{lgélales (mﬁnawmmz),,izto (1H,
dd, J= 81Hz)07y Q tb%:? 73 H\' O-d6): 81.62 -2.66 (8H m;
H s): 7.90 (1H, s):' 9.16 (3H,

b). Step V- () 1 (6 8-Di chl oro- 3,
Step V: (&) 1466Brmyor3 4 sihyded-2id/2 Behbopypann-2, N-cyelofuunlut-ahe} - 4
(isoquinolin-fb) uBea (i soqui nolin-5 yl)urea 'H NVR (DMSO-d6): 81.72

- 72.46 (8H, m; 5.08 (1H, m; 7.18 (1H, d, J= 8.7 Hz);
'H NMR (DMIS8RAA 15*1 69CLI %:(2?1 f)F 208 —baﬁs75¢11|d1) §.00¢ 1=H2m)’1 dw(lH d J=

9.0 Hz); 7.09¢1 ,} 8.1 Hz 73 'éFd)J—72§ z)d742](‘1H7
8.1H3;779( Jd 7(44 gz&*fg 2)88 §§(1H d,
J=5.7 Hz); )6g2 5 i~ (Ig 3507, 2 198652 H563) 1472, 1234,

4- d| hydr o- 7- met hyl spi r o_[ 2H— 1- benzopyr an- 2
Example 66:X2) ¢Y68AbRhRREE.44dihydro (shiPSIIBE NBENApPraitl?) VLRBlobutane]-4-y1)-3-
(isoquinolin-5-ylurea

Step I: 6,8-Dichloro-3,4-Dihydro-4-oxo-spiro[2H-1-benzopyran-2,1’-cyclobutane]
Step II: 6,8-Dichloro-3,4-dihydro-4-hydroxy-spiro[2H-1-benzopyran-2,1 -cyclobutane]
Step III: 4-Acetamido-6,8-dichloro-3,4-dihydro-spiro[2H-1-benzopyran-2,1 -cyclobutane]

"H NMR (DMSO-ds): §1.77 —2.36 (11H, m); 5.05 (1H, m); 7.06 (1H, s); 7.49 (1H, s); 8.39 (1H,
d, /= 8.4 Hz).
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Step |. 6-Brono-3,
4-di hydr o- 7- nmet hyl - 4- oxo- spi ro[ 2H 1- benzopyran-2,]"' -cy
web@bosanel 'H NVR (CDCL13): 81.64 - 1.79 (1H, PT/IB20@4002814
- 1.99 (1H, m; 2.10 - 2.22 (2H, m; 2.24 - 2.36 (2H,
Step IV (%) tyAmimo3/8-(8H|0re 3, 4-&ihgdrofspto [ A1 -W@nBHyL D, 1S yycldbilihe]

'HNMR (Dﬁ(ﬁ@m%pfég o6 SR 5 08 KO- 7SO o DRy Dah 1o |

-cycl obutaneJ Step Il1: 4 Acetam do-6-brono-3
4- di hydr o- 7- met hyl - spi ro[ 2H 1- benzopyran 2,1

Step V: () I- Aj@& hias Qsz@r?}oegpzlor[gf{ﬁ%p@I‘Z 2 %9{32'58&‘}2;;1%.4-y1)- 3.
(isoquinolin {, but ane] H R ( DVBO- d6) 81 67 -2.56 (11H
: d); 8.73

‘HNMR(D&%@-d(,)b 17§tﬂ§ (§h2mj_,_ @8@,1%@@ §18(1 A )87Hz),7735(1H

d, J=2.7 Ha); &5k p! (141, 2H=17k861ﬂi2)oﬁ336éhH2d,1/ 7.8 Hz); 8.00

(1H,d, J= GOHgthSd’c&J(ﬂ&hd}Jﬁ A Yz)38.66 (8 adsiJiro5. 7iHe) 58, 89 [LH,63: 9.36 (WARs).

(DVBO-d6): 81.60 - 2.00 (3H m; 2.10 - 2.50 (8H m,

, . 1= 8. :

’ 17 1

)-3-(isoquigohn-Spsliurea 93 (1H 4 J= 57 l): 833 (1 d. J= 7.8
Hz) ; 56 (1H, d, J—5Hz) 8.76 (1H, s); 929(1H
Step I 6- Br@yo-3 4E§(zéyy¢;1oe7-®gthy(§ 0xo-spzro[2H—] benzopyran 2, i "~cyclobutane]

o ety B S R L G e 2

4- Di hydr o- 4- oxo-spi ro[ 2H 1- benzopyran-2, 1

Step II: 6—Br0m(6y33J1 W ]hﬁflﬂr??l%&%ﬁé[ 2}“;-4‘ z%éfo'p c’zngg 1 g-éy'_t!‘_loﬁ?@y ~

Step III: 4- A(:@&mzdp}é b2are® 3 (4244hydp-7- e thil-spind [ 2 1) - behiz @ r g B, 1 -8)clobutane]

Step IV: (£) itf@? ﬁ@ (ﬂ%’oﬁioﬁgﬁ'?gﬁ%g o- —Weﬁyéﬁpzio[g%é gﬁvpgwaf 1 -cyclobutane]
‘H NMR (DMSoLghebutemel 56 (525 ngu 55 AL %{)amsdm@ s) B el Qigos #3 (3H,
4- di hydr o-spirof enzopyran- 2 obuta

Step V: (%) Isf;;)? Jny 3 4(cg)lya4 ?&z&ﬁ)ges zrg ﬁ'{ cimeggo%y;am %clc{buta 5] -4-yl)-3-

(isoguinolin’5; 2007/ 042906 PCT/IBZOO6/ 002814 H NI\/R e
81,67 -2.36 (8H,

VR OMSOA68 6 200 i 23R 30“8@@@%%&7( i, 685 (14, o)

7.05 (1H, d, 77§ kﬁ%ﬂo‘}%(l SHi 7 56T 6p H:1Z. perdb Pfar&]ZHz) 7.93

(1, d,= 57 gk Bo6 Hod). 3 T 1138 65 <ot § B 8,"16)(0Hea),9129mm,s)
(DI\/SOd6) 81 69 - 2.00 (3H, n) 2.10 - 2.50 (5H, m;

S 794(1H d, J—6OHZ) 833(1H d,
HZ'857$11HdJ—63HZ 88151HS)930(1H
Step I: 6,7- nghlorogg@ pdrget-ox0yspiro[2H-1-benzopyran-2,1'-cyclobutane]

s RO AU QNS R LS PR G B 2

(2H, m); 2.89

Step II: 6,7-Dichloro-3,4-dihydro-4-hydroxy-spiro[2H-1-benzopyran-2,1 -cyclobutane]
Step III: 4-Acetamido-6, 7-Dichloro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 -cyclobutane]
Step IV: () 4-Amino-6,7-Dichloro-3, 4-dihydro-spiro[2H-1-benzopyran-2,1 -cyclobutane]
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Step I: 6-Chloro-3,
4-di hydr o- 7- net hyI - 4- 0x0-spi ro[ 2H 1- benzopynan-2, 1
wO 2@yokdbat ane] 'H NMR (CDC13): 81.66 - 1.79 (RBREX/1BRPO6/002814

1.84 - 1.99 (1H m; 2.10 - 2.21 (2H n); 2.24 - 2.40

'H NMR (DMS'D ). 5 126B2. 3{63{'&H Is@r),, éz(c)jg}m (1‘21}'17 B(1H, 6); P (1Hs);2.73 (3H, b).
oro

Step V: () lr(@ 714§/6’F16E04§ H;fﬁk)@%smr@{é%we@gpw{@# 1YBlohuisrgt-4or)23-1
(isoquinolin-3-phjwieabut ane]  Step 111,

Acet am do- 6- chl or o- 3, 4-di hydro 7-met hyl - spi ro[ 2H 1- ben
'H NMR (DMP§4)3 52,69 - 209 ¢ b1 wiy; 0] — 2.50 €55, nY); 4. 980 Fd m); 7.11 (1H, d, J =
8.4 Hz); 71%@;5405)67681 Qs)3ll64(1H t, .IazjdESéHz) 779 (1H, d, J = ngz) 7.94 (1H, 4,

0 {10 z

/=60 Hz); Q oEu{ane] ng’?}glﬁbwso dg;}%ﬁ@g ﬁm2§5630 ng S)

rr); 4.48 (1H, nm): 6.89 (1H, s): 7.63 (1H s); 8.58
Example 69¢ @Hl.1-( Mhloﬁt—é,é-d&hvdré-ﬁ-rﬂethﬁ-ﬂrbEﬂ’fb-l denzopyran-2,1°-cyclobutane]-4-
¥)-3-(isoquiholintfydhwred - met hyl spi r of 2H- 1- benzopyran- 2, 1

-cycl obutane] -4 yl)-3- (isoqu inol in-5- yI)urea 1H
Step I: 6—Ch%m ‘Dzwﬁg)ds T -mseglgyl leox'o-s%tr?j%f Qfﬁeni@?grcgz\- - yc@alﬂﬁarfe H,
'HNMR (CDIH): 4. 6@ 373(1&&)@ 1.837 (AH(1T5)m); zleArmH(zH m).ﬁ za~sz4o
(2H, m); 23512()31{ 9); Z87(AH, s)d6.8F€1H.. ss 7.8¢01H,%).94 (1H, d, J= 5.7
) 835(1H d, J= 7.2 Hz); 856(1H d, J—6OHz)
s); H(KBr 12)

Step II: 6—C{tlmpq_§)4 dz%ﬁﬁ Iéydy@xy-g'-methyl-spzro[Z 1 benzopyran I -cyclobutane]

Step III: 4- ki) B%%rg 3%—%%?%1%7’{7@%[ %%I L 91%1%19@'12’ %cl'oﬁ%ﬁne]

obut ane] 0I'so
Step IV: (%) an(@ktsﬁhldﬁj-i’ 48 hytipo~7-metBF-sp 8oy 2 Hy : beazdj)@Ean-Z 2 -4l qthkdne]

‘1 NMR Ok geg ot 452 S0 i Ay 6,850 )7 93 [ ¥

b). 7.79 (1H, d, J= 8.4 Hz): 8.02 (1H, d, J= 5.7 Hz);
8.36 (1H, d, J= 8.4 Hz); 8.71 (1H, d, J= 6.0 Hz); 8.89

s 5 ég- A 0

(isoquinoli (Me+l): 428.3 Exanple 71: )1-(6-Fl uoro-3, 4-dih

'HNMR @mi om0 LA ARG 50 GB )
6.54 (IH, 9 08 tHoth Jor BIHAL, 203 (Fusbal 6478 05 S5 636 1E1 8,02 7.8

Hz); 7.94 (16 f B200BED G214, 4/ RIVR IHOMBOH (8] d. I 68 Hz)18.30 (IEB);
9.30 (1H, s)m)R(IQBIJ)(Icm 2 NS @FHL)M); 4.98 (1H, m); 6.84 (1H, in);
14(3H m ; 789(1H d) ; 802(1H d) 8.33 (1H,
8, 70 Jex (AH. s);

m@lmwm 1211 827, 814 VB (|v+++1) 412.1 Exarrpl e

72: () 1-(3,4-D hydro-6-fluoro-spiro[2H 1- benzopyran-2
'HNMR (DMS@ydk): obuTGen 19943 in);2-4%— 286 (SH, m); 4.98 (1H, m); 6.85 (1H, d, J
= 8.4 Hz); 7t Wiy(15s doli=8al Ha); 5-221(1Hy da/ = 8.4 Hz); 7.29 (1H, s); 7.79 (1H, d, J = 8.4
Hz); 8.02 (1H, d, J=5.7 Hz); 8.36 (1H, d, /= 8.4 Hz); 8.71 (1H, d, J= 6.0 Hz); 8.89 (1H, 5);
9.53 (1H, s); IR (KBr) (cm™): 3304, 3069, 2983, 2938, 1634, 1567, 1475,1372, 1312, 1265,
1233, 830; MS (M'+1): 428.3

Example 71: (£) 1-(6-Fluoro-3.4-dihydro-spiro[2H-1-benzopyran-2.1°’-cyclobutane]-4-y1)-3-(8-
chloroisoquinolin-5-yurea
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1H NMR (DVSO-d6): 81.69 -1.94 (3H, n); 2.10 - 2.48
(5H, m; 2.68 (3H, s); 5.03 (1H, n); 6.83 (1H dd, J=
W(42(8)7/&419067 Hz) 6.99 - 7.12 (3H, m; 7.54 (1H,PCT/IR606/002814
1 8.1 Hz): 7.2 - 7.75 (2H, m); 8.27 (1H, d, J= 7.8 Hz);
HNMR (DM¥IS68d) 1cf~|1 653-:1.99. (3H, 104218 )- 2. 465 HKm)) 4.08 (AH,)m); 16684 (1H, m);
7.14 (3H, m)c M891HL; d)38.22 PIHEXDNRB S (148, d)( §.7Q { {I6-d3h8.87 (113, &3 ADH (1Y, 5); IR
(KBr) (cm” )rﬁam%OIﬂ%;}@enzsﬁwnm 230,16yt 1061 H1e] 8207, Bl 4;-MS( 3-
(M"™1): 412/ret hyl i soqui nol i n-5-yl)urea TH NVR (DMSO-d6) : 81.69
195(3H m; 2.13 - 2.46 (5H, m; 2.66 (3H s); 4.99
(1H, m; 685(1HdJ87Hz)708(1HdJ84Hz)721
Example 72: ((:ﬂ-ll (HA-Dihydro-64flwore-sgiref2)-1-pep@pyrbt2, H -cyglobutape W44tk 3-(3-
methylisoquihobi-5¢yiMreat, J= 7.5 Hz); 7.73 (2H, m); 8.29 (1H, d, J=
7.5 Hz),; 8. 68 (1H, s); 9.19 (1H, s); IR (KBr) (cm 1):
"HNMR (Dﬁ@%d%?%ﬁ%@ﬂ(éﬁ%ﬂ@% —NEg(SrtH); 260812, S0Pl iy,
6.83 (1H,dd,()=14.8% §1118%)06 3 2h(3H m) 754(1H t,J= 81Hz),72 7{5 (2H, m);

but
s et O i (L

IR(KBr)("“Em) y 2.13 - 2.46 (5H, m: 2.89 (3H s);
Example 73 4:t9 9—( (6-1'}11101”6@3 4- dlﬁvdif) sbikbf, 215111‘1)6&@'7@;-2,1’-cvclobutane]-4-v1)—3-( 3-

methvliso mﬁoﬁﬂ.(s wkal=8. 4Hz) ; 7. 21 (lH dd, J= 4&9 OHZ)
7291Hd = 2.4 Hz); 62(1H t, . 779

16%54(?)(21) %Z dﬁq )u? Sgéf%% - L8 7%4;6[ 5@1 4,
= z); 7 ; y 2)
m e E‘%

(IH, s); IR ( - ; E]én%%%/ran 2,1 -cyc
Iobutane] 4y|) 3-(1- meth Iy isoquinolin-5-yl)urea 'H
Example 74:XMR1 (EWR{3:48)4. d1ﬁ}dr3%p1roﬂ2{%f' b@%pvmmz 2 é&lobu?an%ﬁ4-(vl‘i’)t|3-(l-

vl p sH S): 5.00
meVlSOqum’né‘ﬁﬁ“éa : 712 3H ; 761(1H i J—75Hz

?8% (31) lz’sgzd 135:17#% (1 % ﬁH ? }g ;)_93 fé 14)"52_5’%? {H,d,J
{SHad.aL6 A

=24 Hz); 7 g(i = 3.1 H2)h 787(1HdJ 87Hz) 831(1H

d,J=7.8 HzyR.29 ( dQ‘FLEﬁ-QJHﬁké PRr@H. 9; 1' - cycl obut ane] - 4-y
IR (KBr) (cnf i)s 34, awﬁ ri653 )1l5§@r1é53StZé|é 1236 MS (M++1) 4082

Example75:7!i (3.4-Dihy lQTp a.-.., 70D} R ane-4-
methylisoqui Jéi '”_L“—@g (1H, m: 2.13 - 2.21 (2H m: 2.23 - 2.40

| ( m: 2.89 (2H, s); 6.95 - 7.01 2Hrg779 1H
HNMR(DMSQ}ds)g&hJB{z)l 949BEipm)] 2.10 — 2.48 (SH, m); 2.8 (3H, 5); 5.00 (1H,

6.83 (1H,dd, 7Z-0hB¥ 3.832); @DAydr & BEhyos By (Hdits &= 7.5 Hz); 7.81 (1H, 4, J 5.7
Hz); 7.86 (12431 SiéHORBROE d17 =78 Epthas(ie] d, /74 Mr); 8.73 (1H, 5); R
(KBr) (cm™)2M¥7(NIA29:B32RCT/ | B2006/ 002814

Example 76:; (£) 1-(7-Chloro-3.4-dihydro-spiro[2 H-1-benzopyran-2.1 -cyclobutane]-4-y1)-3-
(isoquinolin-5-ylhurea

Step I. 7-Chloro-3,4-Dihydro-4-oxo-spiro[2H-1-benzopyran-2,1’-cyclobutane]

'H NMR (CDCL): §1.59 - 1.76 (1H, m); 1.86 — 1.99 (1H, m); 2.13 - 2.21 (2H, m); 2.23 ~2.40
(2H, m); 2.89 (2H, s); 6.95 - 7.01 (2H, m); 7.79 (1H, d, J = 8.4 Hz).
Step II: 7-Chloro-3,4-dihydro-4-hydroxy-spiro[2H-1-benzopyran-2,1’-cyclobutane]
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Thi s conmpound was prepared in the same manner from

7- Chl or o- 3, 4- di hydr o- 4- oxo-spi ro[ 2H 1- benzopyran- 2,
wda2eocpeddobut ane] as in step Il of exanple 8. SPEpIB2006/002814

4 Acet am do- 7-chl or o- 3,

This compoéﬂcdwhs/pkrepaﬁ@ fixf th[a gdnhénﬁﬁxﬁbl@‘tbm 2ChPord-3,4-ais el torb8Piro[2H-1-
i,.S conmpound prepared in the same manner from

benzopyran*ﬁ ]c}ﬂ}ﬁlfoéll@nﬂ]- afilp §"6P &-of exgtapls Py -

Sep 1: -l L B BB ke AL o Bl

This compom)d was ﬁ[‘.&péﬂ:&im thp saibe fAnfet Hom§-Chiors B,4-2ydrg-4-hydicky-

spiro[24-1-herigoprp- 21 o pigpahel sy De T o Sl by or ebut aney hi s

1 (o} n S r .
61141‘]1\11\/{1;13L (P(I: A etya%ﬁév?%?ﬂgﬁpmo 25“(1?1&) 585 (IR 6.84 @311, m); 7.10 (1H,

pi ro[ 2H 1- benzopyran-2, 1' -cycl obut ane] as in step IV
of exanple 8. Isolated as hydrochloride salt. 'H NWR

Step IV: () @ﬁlﬁﬁdvdﬁ?]:hlogcli GQz’zh)%lrtgg%zgc?{'flIfﬁlrﬁenzépﬁrﬁzn(Z]-Hrcyﬁ”DobuﬁmQﬁ
This compoéulq.waﬁprep;reg 1mfth|e|§;r’ne @aggergf@pl 4-@cetagpg?,—7\phlor(>w4 dihydro-

spiro[2H-1 ﬂel&ggﬁa{% %{,gncgffloﬁ 19.{1«%] gﬁlps(t?tgio\f gf %@I‘m]pl'l% §g§&?§ég?g ggdqunchlonde

salt. corrpound was prepared by treatnment of ()

v LA B GR AN PCAAL 2YABY  o
dd, J= 8.1 gk Y Jd4UHndI4 785 ))%5 € as described in step IV
of exanple 1. 1H NVR (DVBO-d6): 81.73 - 1.99 (3H_m;

Step V: (£) é(ﬁ%ﬁzf?)r% 35é‘ gg%?h i éjH-?gbe%z}(g(ByéJ%.Z fﬁ @?aé@ﬁ@%—ylﬂ'}

(isoquinolin -y@u 7. 31 (1H d, J= 8.1 Hz); 7.63 (1H t,

This compop.}zcj1 wagp@gar(eg! l]y(ngjaz!m\r'p%’c qfl &) %mmos’/ glgoioﬂqgl 1cﬁilydd o.-s%qu,{gff 1-

benzopyrand W%%C}%%og)glta&gwtﬁ ?I%%n%fl g’%ﬁ@%ﬁlgﬁ%ﬁ ) al(bﬁl%rg?aeﬂsnp‘ifl&eclf??o%l in step IV

of example 1. (3, 4- Di hydr o-6-ni tro-spiro[ 2H 1- benzopyran 2,1 -cycl

;1{11;1_11\%116( (%gﬁl‘e;ﬁf? | )1#5 &gg' S?gﬁtﬁ%ﬁéﬁ Lgo?ag%ff%h@(%d?g

(I, t, J= &3l Hz}y7nk/, drllsL@ ~6x<§ls @ é@ﬂﬁgdnz%éﬁzaf# 35 g, & d bt Ha);
8.56 (14, dné1=63éié)sr§|78 (&M, 5()1% 15); IRAKRrhecmm]): 3398 1622ad Pt (1236;
MS M™+1)nd%4.2conc. H2S04 (10 nmol ) was added at OC and the

m xture was stirred for 10 min. Achilled nitrating

Example 7%'“

isoquinolinsy- was aI | owed to warm up to roomtenperature

and stirred for 5h. reaction m xture, was then
Step I: 3,4-Iikpdion&aing-ttoxeapiee [ 28 i bergepyran-2,1 -cyclobutane]

To a solution of 3,4-Dihydro-4-oxo-spiro[2 H-1-benzopyran-2,1’-cyclobutane] (Example 3) (10

mmol) in glacial acetic acid (2 ml), conc. H,SO4 (10 mmol) was added at 0°C and the mixture
was stirred for 10 min. A chilled nitrating mixture [prepared from HNO3 (9 mmol) and Conc.
H,S04 (10 mmol)] was then added very slowly and the reaction mixture was allowed to warm up

to room temperature and stirred for 5h. reaction mixture was then quenched with water and the
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-75 WO 2007/ 042906 PCT/1B2006/ 002814 conpound was

extracted in dichloronmethane. Organic |ayer was
waepanaded, dried on anhydrous MSO4 and concRCI/TE0&H02814

under va The crude_ product was then purified by

compound veagexfipcte Hprfg]% gedisng. Qrganie fayer weh eepgente éued:mrdwdnb

MgSO4 and%%n@eni/rg{fh%wgéqlgh% ﬂ,ﬁ%(@})&k%’aig‘ %ﬁzﬁlﬁ by 20

chromatograph# 8o aff@H, thelesirad 9&np<ﬁiﬂd as)a yeHo\Zzgol(iclH d J— 9.0 HZ)
.34 dd d, 2.7

lHNM:R(CE{‘%?I %%38—1 81H m), 1. 92 206 (I)H m); 2. 17( 228 (2H m),233 2.48

(2H, m); 2.99 (Fn9ilf-42 ﬂlfﬁydj Fox0 Blzi & $4(18hiddof 28018150 Halys BB, 4, J =

27Hz). ' -cyclobutane] This compound was prepared in the same
manner from 3, 4- D hydr o- 6-ni tro-4- oxo- sp|r0[2H-1-

Step II: 3, 4—@%@%—hg§ro§-ﬁz{rﬁ%§zlrgﬁgté? %ﬁ}l@%}sn@lnn.? tlceyc obutane ] of
This compodndivisteParbd i the SariPinbMet rohn HRNFBPALAL nr"%r014-ox?1 sp1ro 2H-1 -

cycl obut aneJ This conpound was prepared in
benzopyran-&dnwézelobmgm]@smthe@teg JThofcixaygptecs.4- hydr oxy- spi r of 2H-
-benzopyran-2,1' -cycl obutane] as in step Il of
exanple 6. Step IV: (() 4-Amino-3,

Step II: 4 Aéetamhia;iﬁ G-Lﬁhydrbrﬁnﬁmjpo{oﬁﬂ-ﬂ Reepapyi-811-2ydlobutane]
cl obut ane] . Thi s conpound was prepared in the sane

This compoyrl e PR BLIAS H70R mamney feye-site-Berbydrodphnideparepiro[2H-

lo as in step Il of
henaopysh BPEREARs s YR PEUEATEE, o0 0 S0 O .

9165174(1H rr),180234(511 ;237266

Step IV: (%) %—I{rlflmad?’ 4 ?zhyg’r -s@r@%h'%g }%I'zglpyr%m Say’g%but 2 Jég 16

This compoﬁrﬁ"lzvai})re a&cﬁﬁl tHe se(nlé manner from 6-nitro-3,4- d1h ydro-4-hydroxy-spiro[2H-
(3, 4- D| h dro-6-nitro-spiro[2H 1- benzopyran 2,1

14 benzopyran-?aycqya éha84nwe)>lﬂnf exasarje Onlsplatedss jiyipeblarithi s

;Hly?fll_} (g g %? grﬁ’)d 1% H-ir 9 (), W“E%éf(ﬁﬁm fa71 (11, m);
% 563
Step V: (i) r%- lnztri (%é%,ﬁogg’w%%%’l z%%)z il é}é’rp)i \Y

(zsoqumolm )O’ red3 48 (5H, m; 5.08 (1H m): 1H, d J=
This compO@WwerepareChm the sqme gannpr fog: @) Azémnm 26! iydo-6Genitrg- =

spiro[2H-1- geng %%n—%é ggﬂ%lﬂl}_%i'ne&gs m\]s’c'epzl\ﬁof’@;&émé)f 6 (é |;1 ?1H Ja

"H NMR (DMSQR-dg): b2 )76 -82.88 ({H,In)1 2.08 — 2148 (BIE ok 5 08 ($H51¥1) (765 (164, 4, J =
8.7 Hz); 7.19 €163 JHR.4 H2);8064 A1, .7 =575 19,)31.8¢ m,cs,)f 1. RHAB96 (1H, 4,
J=6.0 Hz); 809 (1}1; d83092. 7%6&)}1@5@@1 (ﬂﬁl&w ;1 §.3 4111, 42697 5 17,
8.57 (1H, d, 3'12@3 H]z} 89 ngs Ilé ,?%ﬁl ﬁ?enz 638 1580,,1514,
1338, 1321, '2 - éycl ci’but anel: Mgg‘i{%{ 3]9[ (i soqui noI i n-5- yI)urea Th| s
corrpound was synt hesi zed by acetyl ati on of
Example 78:1(H) -(6 detand dd-3cH-i¥ieldr0-sp0 [2¢]- 2edzopyran-2.1’-cyclobutane]-4-y1)-3-
(isoquinolin-5-ylurea

This compound was synthesized by acetylation of 1-(6-Amino-3,4-dihydro-spiro[2H-1-
benzopyran-2,1°-cyclobutane]-4-yl)-3-(isoquinolin-5-yl)urea (example 39) using acetyl chloride

in presence of triethylamine in THF.
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benzopyran-2, 1' - cycl obut ane] - 4-y1) - 3- (i soqui nol i n-5-yl
)urea (exanple 39) using acetyl chloride in presence
wo@Roorim®okhyl am ne |n THF. -76 WD 2007/ 042906 PCT/IB2006/002814
PCT/ 1 B2006/ 002814 'H NMR (DVBO-d6): 81.72 - 1.89 (3H,
'H NMR(D'I()ISOJd)gg‘l(ﬁ"-»I%D%3ﬁ g1962(1ﬁ5 §*do "245 Eﬂgjnaf %’1%5 ﬁyig 4)2
8

6.73 (1H, d

2);
676 (1t ) i qﬁ%%%(égufé) il 96 9‘1’§H1$ 15 illf 73 11,2&13%1

(M'+1): 41 180 (1H. s): IR(KBr) (cml)
3293, 1657, 1548, 1492, 1221; M5 (Me+1): 417.1 Exanple

Example 797%3
(isoquinoling- quu noI in-5-yl) urea Th| s conmpound was synt hesi zed

B S e R B
benzopyran-)zuf’e@cfo%ﬁ@ﬂﬂhﬁyﬁ@-(lébﬁhﬁﬁhﬂg }% Ped ﬁx%wgﬁ ZDF/BQ{I%g@% Pd/C ata

pressure of 40 In nethano

hydrogenprss_su%of@mm(raﬁhaml 2.00 - 2. 40 (5H nm; 4.67 (2H b
n e O e
7.94 (1H, d..69 5.7g15)58 ¢ QH . J=g] i} 18P0 @ @1]1, s); ’28 m{ 5); IR

(KBr) (cm™'):13348, 127 1645, 12Hp Mstzulf) 37155]48 1218; I\/S (M++1) :
375.1 Exanpl e 80:

Example 80'\|'N1-1s%81%lﬁ LD lvT I\P3¥>l 4 w- t,_%trﬁwdéd ﬁ'H sn?ro[c 1T ene-g 1 -cchobru?an]:A-'
ylthiourea (];J"as'pé) I lm-f VING3, ﬁb rgme - 4-vlthioyrea

SUYUUT 1TTOT T 1717

-cycl obut an] - 4 yI t hi ourea) A sol ution of 5- am no
A solution d(f%o %hrmlsé ndlthe Wﬁlrﬂol%]l 1%&%%@1&!@9%&51@1 %%1%81) and

and ‘triet am ne
triethyl amimg (1r0 mm@): lanc}ﬁTwaeﬁpeqd@tt oeam fempewsunmfﬂmfemuam andswas added

4-amino-3, G838 horpivo 24 1-bongpman 2r Srelgbuiensd Shymeh Foy dragsqfsiaie:
were added anghk réaﬁbtlmifﬁiu)turé:PdeleﬁSmpiﬁatmL&J’ wasiili@edaeeaadhed tig
action m xture. Product precipitated out, was
water.It WantSF@ Bylipdhycohyam ebromatqgranay & afferd ﬂ()\‘i’a%“ﬁﬁ‘éﬁ“%?? #5 white
solid, m.p. 1@7 @logrm chronat ography to afford the deS| red
hiourea as white solid, mp. 187-188 T. 'H NWR
'H NMR (meﬁ)d@) 7081947GH] 1942.03H2.46)(SH2m)25.84 LEAG). BHS (031, d, J =
8.1 Hz); 6.85.(B4, ;1. m)lﬂ &1)7523 1Hd, d); 7059 (18, 4, JHz).8 HE):8B87& UH, Y = 5.4
Hz); 7.84 (1H, 827 B9 HA); 8 B, 41 sz ¥ 869 (1 LHd, J = 84rH7); 8.58%1H, d, J=
5.4 Hz); 931 (Yﬁ 4()1)*31@1{ §)—I (ﬁBH);@}n M 7&2% 1(514H; 12131 d527 @4 (MZJ)}) 376.24

858(1H d, J- 5.4 H); 934(1H s) 981(1H s) IR
Example 81¢ FdBrl)-(3(,4:-dihV§1ro- H-15b¢7zothipBiran-2517 -cyMBbt it y1)-B76. 24
(isoquinolinE-ahpiece 81:
Step I: 1-Ph&nﬂ&z&cydaobwdhmsa@w@&aw1 benzot hi opyran-2, 1' - cycl obut

A solution of t;uopheno? (70 mmol) in THF (10 ml) was refluxed for 1h in the presence of of

K;CO; (70 mmol) as a base. A solution of Cyclobutylidene acetic acid (intermediate 1) (35
mmol) in DMF (1.0 ml) was added to the above reaction. The reaction was monitored by TLC

for completion. After 3 days the reaction was cooled and filtered. It was then neutralized with
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(isoquinolin-5-ylurea Step I.

1- Phenyl t hi ocycl obut ane- 1-acetic acid A solution of
wa bioopkeol (70 mol ) in THE (10 m) was refl| urR€d1B2006/002814

I h in the presence of of K2C03 (70 mml) as a base. A

ethyl acetate ssffd:% Q&Htrlr‘ﬁfgld@éﬁ oﬁ%}{ll &18 gﬂa el vvas a g“%%‘% eﬁfgt%gstee

acetate. Orgallile dpfet oias thEheepaesal, dned (55 anbydrbmsrlémlzsw alidl Condeptrated under

letion, After g lgfs t he reacalon S C@% ed and
vacuum. The FqSique e, Ol RISITEH 4hEN e tHer OPTEPUAC i F HoLK :
2007/ 042906 PCT/1B2006/ 002814 ethyl acetate saturated
wi th hydrochloric acid and the conpound was extracted

Step II: 3,4 DMz)tdnoeftdxyaLsparo,_é%éﬂéenz@ﬂgapyran-IZalyeqvc #avglen separ at ed,

o o R B 0 RS RS SRS A
excess of PCIEEl %FRBHPQH@&aﬁHé/ fr 1My 'F}ﬁ:' re&btioRngiRturd wds concentrated under

‘ dr o- 4- oxo-spi r o] 2H 1- benzot hi opyr an-
vacuum and the cesidusbvasagein drsduvedim kspzesre. AICl; was then added to the solution

and it was stlggﬁ ?«g%h\xxggo ?M%ln%@lg ?J#e rgé);c?ie){sl gmgﬁl'rggﬁé&lﬁgﬁr)gvgm&cess of

ethyl acetate hdRestRt with Waer ahlbrind Nerganiadiyeo wasithenseparaad, dried over
concentrated under vacuu nd the resi d;é%%as agai n

anhydrous NgpS&s gnd sepcentiatesbundst, pacupmeT ae fesidue was PYH
chromatogra}?kg tldta'ffdm thd @951¢eﬁ cmgoédd ds'qad for 24h at room

erature e reaction mxture was diluted with

' NMR (CIERIge 92.0if — 2.80 k6HL, m); 8t1dt@Has)l 7uashbdt, vict h8 wWeed:eh 24ddl, d, /=
8.4 Hz); 7.4101H0 &, J O8gielir)c 8 ayE, dyds- §.héfr)separ at ed, dried over
anhydr ous Na2SO4 and concentrat ed under vacuum The

resi due was purified col umm chrqnato
Step I (2 &monls HDmaBe e S oAU aT-B.] b L )

~To asolut10n702f830£|2 ih d%%zt{x??ﬂrg%H-J—blﬂzo(ﬂ%WﬁQ 14. %Qlé)ﬁﬁtbhegtm 8~1rrmol

100 mg) in niélhanoB(l(Dﬁrn]() s adtied dmnBoriurbiapetai8i(é8 unpl, 3{’Y mg) and

sodlumcyancﬂ)ogfat'e'ablgeI {%%@Tnc;{-g; 13 rg@l a&g[ﬂ% regfft?o%nv%/a?st PP BP1G13h,

Reaction wag’c&)‘lgd zmdcﬁ'cidlﬂecps?&@h §N 'H@l e{nafdtlrrld fAe318 &t Redepiyh ans auenched
1" -cycl obutane] (4. 100 nmg) in nethanol (10

with 2N sodimin) hyduexidel @é@a@eﬁmﬁh gﬁhy]a@g{agt g‘h(: ATEINRFIractyyas c&ﬂee
di
e P S T8 e

amine hydrodilgriae (6dirhged with 6N HCl and stirred for 3-6 h.

Reaction was quenched w th 2N sodi um hydroxi de,
extracted with ethyl acetate. The organic extract was

Step IV: (£) ?32?6@@;595 zr%[??ﬂ] %%aﬁﬁ@gﬁ‘&bﬁ2my&lb&ﬁ&;§d4 )10 @igbsolin-5-

yl)urea sat ed with hydrochloric acid to obtain the

d 2.1°-
T oo S BB Sl Bt bt
cyclobutane] asCiGtepivt @ekardplyll) - 3- (i soqui nolin-S- yl)urea

IH NMR (DMSO-dg): §1.96 — 2.46 (8H, m); 4.94 (1H, m); 7.07 - (1H, dd, J=2.7 & 10.8 Hz);
6.76 (1H, dt, J= 2.7 & 8.7 Hz); 7.32 (1H, d, J= 7.2 Hz); 7.61 (1H, m); 7.94 (1H, 1, J= 7.8 Hz);
$.10 (1H, d, J= 7.8 Hz); 8.73 (3H, m); 9.61 (1H, m); 9.81 (1H, ).
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Thi s conmpound was prepared from ()

4- am no- 3, 4- di hydr o- spi r o[ 2H 1- benzot hi opyr an- 2,1 -
waeyahokewane] as in step IV of exanple 1. 'H NREI/1B2006/002814

(DVS0-d6):,5 1.96 - 2.46 (8H, n); 4.94 (1H nm); 7.07 -

The compoué&s';{nﬁg?mpl%lg?to %}_;L%Pﬂlg 38 E)El?e) syntlﬁs&@d (%'}fﬁe Iﬂécess] %es%rlgectg{n step

IV of examplelHasihg thdapjrodribtely; subgitdied (ﬂﬂ)H-Ame}% 47d1Bychqg Bpirgf2731-

benzopyran-5. b7y QL] Pk mbotybFbaBLt of pRREEHER A uygd 5

aminoisoquiﬁ&qﬁﬁpl e 26 to exanple 35 were synthesized by the

process described in step N of exanple 1 using the
Example 82:a(gi-tipt-distxet3,4-dikiydror3piroba i )-benzafhienyran-2.1yelebaigne|-4-yl)-3-
(isoquinolinsSpylheePH 1- benzopyran-2,1' -cycl obutane] and the

phenyl carbanmate of appropriately substituted 5-

Step I' 3, 4-Laﬁj»dﬁ9118pﬂw1mu [ZIEXEBmkdthBﬁyra)z]}(’ch&}oduwmé)]- 3 4-dih
ro-spirof- 1-benzot hi opy

3 4-D1hydro¥/ @yz:smmliil ﬂebmuotymy@n-%l sfdalﬂ%ﬁiﬁ‘ﬂ?hﬁﬁ@nw%g afexpmple 25)
was ox1d1ze<i'got e Rll?éég&eouslxigzx#(f‘LP%A ﬁz(c)) tew in acetomtrlle Quenchlng with excess

F'TOX0-Splro | opyran- 2 - cycl obut ane]
water and eﬂraéﬁdﬁi Wit lethylt acexate prowvided [H&I-produot iwhn:hovdsl opificd by 2olumn

BT T IR NG T
‘HNMR(CE%‘Tt OB‘QR)Q' h&s (&Heﬁlﬁfﬁ SN, b); $xSeas W”PZ(IH‘% 7.82 (1H,

action th et acefate provi decf the pro uct
m); 8.01 (2Hlmn):ﬂiR\QHBr}Xu mi i 3348 mz7a,0164ﬁrn154<8hibwaﬂ\©‘?ngph§> 3&-hg 7 %
ethyl acetate in petrol eum ether to give the sulfoxide
as white solid. "HNWR (CDC13): 52.02- 2.25 (4H, m;
Step II: (+) ;»A%n&-g |7JL-a’z?ci’ro;g] 5510&@"}917 SIS H- 1-BertzdtHidppran,1 -ty 8abudie],
hydrochlori m; IR (KBr) (cm1): 3348, 3277, 1645,
548 1218 M5 (Mt+1): 375.1 Step Il:: (+) 4 Amno-3,

. ih A 2, 1
i oty NS s BB P DAAR A et e
benzothiopygi2 1esldlebluthed by ﬂ’ﬁaq:st&ceSS desbribgddinstepd]I of example 25 Isolated as
1,4-trioxo-spiro [2H 1 -
a hydrochlogidez ot hi opyran-2, 1' -cycl obutane] by the process

‘ §6rd %‘bd)zﬂ 2‘3143 Ll 958X 52,6059h73 ﬁqi rﬁﬁ 2.9-3.00
HNMRGD(M HFL%‘;F% m&gju @?Iz) 374 X B';Jﬂns Hz);

(1H, m); 4 %V

9.06 (3H, b 488(1H m; 767(1H t, J= 1Hz) 770(111
Step 3: (i)]b@)] dzg{c%-é zggl)hrcj’rg-sgzraf ég’ol genzothzopyran'_g% cycl9 buz‘cme(]3 z}_' YI)-3-
(isoquinolirg3 9 Wkedr o- spi r o[ - 2H 1- benzot hi opyr an-

This compoung ®/ap brepased jn theyhme granperdempbiei () 4 vaer%%rd*hwgo -1,1-

dloxo-splrom%ﬁegg%;ﬁigﬁh%gﬁb ?fglfbﬁ]tiﬁg] &nd PHEnyTRABEatkPBL 2bove ()

aminoisoquinoline as in step IV of example 1.

'H NMR (DMSO-dg): §2.08-2.42 (4H, m); 2.58-2.85 (4H, m); 5.25 (1H, m); 7.33 (1H, d, J=
8.1 Hz): 7.56-7.69 (4H, m); 7.81 (1H, d, J="7.5 Hz); 7.87-7.94 (2H, m); 8.33 (1H, d, /= 6.9
Hz); 8.56 (1H, d, J= 5.8 Hz); 8.76 (1H, 5); 9.32 (1H, 5).

Example 83: N'-isoquinolin-8-y1-N-3.3'.4.4'-tetrahydro-2'H-spiro[chromene-2,1'-cyclobutan]-4-
ylthiourea (N'-isoquinolin-8-yl-N-3.4-dihydro-2H-spiro[chromene-2.1 '-cyclobutan]-4-ylthiourea)
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di oxo-spiro[ 2H 1- benzot hi opyran-2, 1' -cycl obut ane] and
phenyl carbamate of 5- am noi soquinoline as in step IV
wo@boognspd e 1. 'H NVR (DMSO d6) : 52. 08-2. 42 (4PCT/IH2006/002814
2.58-2.85 (4H, m; 5.25 (1H, .m; 7.33 (1H, d, J= 8.1
This compoun%'s] plepa@d %Z@& s(aﬁi_é,mé’théd ds c&lcﬁmﬂ,lg the ekamiblﬂ_llrﬂ?m 8- amino
.87-7.94 (2H, m; 8.33 (1H, g .J= 6.9 gﬁl 8. 56a L,
isoquinoline , 111-tmncﬁb&lyﬂ&l)mldgzoifﬁal(dlﬁ?-mé‘)(%‘?" -_d:gtzyd((islg,lro . g?myé :

N -isoquionolin-8-yl-N3 3 4
cyclobutane, nhp'-]tng%h%r 0-2' H-spiro[chromene-2,1' - %CI S)b6u;6a(rilH- ﬁ-J
1T NMR (DMYOL Biyo 1 em-1.04 ¢ILE agyR.00 L NSBEH, 1bY; 3.85 (1H, m); 6.76 (1H, d, /=
7.8 Hz); 6(.138 }P&rgé/ﬂ -7.21%%@ ﬁl?l,[ﬁmwzs MEHZm}; 7 6VED huk=a616-Hz)y T 78 (B,
{,J=7.8 Hz); 13307.95 Zgi : %&ﬁ,‘&?%ﬁsﬁ’%ﬁj £29061 Q0281511 HENi%33 (1H, 5)
|

b
‘7 5 3 .

. olnd”- W r r h pe3ret hod as descri bed
9-95(%3[1;1’ 5); 1 é }e&g& 4@’? ’@?(1)’218%5’ gsrfzo i soquinoline , 1, 1

MS M'+1): 3794 ocar bonyl di i ni dazol e and

4-am no- 3 4-%|1hydrosi| ro ‘15'(331 A

i fop ARPV; any S-S HLY . ake ag :
inhibitior\ G- villon wasdBllowed EOinbfbitiondf,capsaBn {ndkked
The inhibition ng%]T }%Igé%re?%_téns%jcw?:on \%asgf e e (111 ; é,%“(_) b ]tg
cellular uptaké dftadivastive @lvidm 2dighiepreynts qalgyminglpx gxclupivey (pb_gjl; e
7. 78 (1H, VEdadotz) i 7.82-7.95 (2H m); 8.29 (1H,
plasma membigine gasogioled FRPVEISEOL ) . 0 5 1 k) 0. 33 (1, )
Materials:  2- 95 (1H, s); IR (KBr) (cm): 3437, 3191, 2931, 1625,

1547, 1231 MS (M +1): 376,29 Exanmple 84:S N r
Stock solutioff REvApsaieintveagaradsin eibpne) apd @Sh%‘t%}i’%ﬁ?ﬂ“urpgtoa/cl% éﬁﬁggag“’gfﬁe

solutions Wel‘iggﬁ}iﬂ%h }t%?}{ht@l&ria})—?gﬁ{ﬂ Lot RARRIEE iR %s?’ Blff@rkeepiag fiel firmhed

capsal ci n 1 nduce cel l ul ar upt ake of
DMSO conceh@eii@abdtiveen @.aYcind B 58%.ch represents cal ci uminfl ux

excl usively throu he. pl nbrane associ at ed
¥Ca was used anl@@wpgﬁt}om}%% Pg}/ @? (@é‘?r[ggﬁ'sol ution of

capsai ci _ 0 BLAaRGupABEhehies tvithanpmd aClyr(final
ssay buffeli 5 Glloled B -TEPRILD Ekianctog

solutions were diluted to
conc.) and 0. B¥HBEOG e fltualin. (3% oy SIGHHY i n assay buf fer
keepi ng the final c 8 i 0e1WE 841cilml Yy dipd
Wash buffer W_aSQf%’ge&@ t%§uﬁ§’§eé]&%'\‘4§?% Vgﬁﬁlﬁﬁa}f ngnaglgr}?grs h&g} i onmgf ?Zé%lgql )
DG AalaM 456a1C] .5, sosap KuCT, a Trionconphdeto deoycholate
buffer contalB%E?\/lmrTrledi um supgllmerrent ed with 1.8 nM CaCl2 (fi nal
and 0.1% Sodimncdydiey quiphatsd Bo%SHaMd ) um al bumi n. (BSA from Sl GVR)

4 Wash buffer was tyrodes sol ution supplenented with
Method: 5 194 BSA and 1.8 mM cal ci um Lysis buffer contehilneii g
Assay was caPiedWuiwith stitk mopiizations EQOFPeesare asydpsorfied o) TRt gil-( See

Toth A et. ai@%@?%cﬁ’% 22%76—4986‘,390.8'. %%n%gqiﬁf;{}ld%kéﬁikg syiPbaistvere
grown in F-12 DMEM (Dulbecco’s modified Eagle’s medium —GIBCO) medium with 10% FBS
(fetal bovine serum Hyclone), 1% penicillin-streptomycin solution, 400 pg / ml of G-418. Cells
were seeded 48 h prior to the assay in 96 well plates so as to get ~ 50,000 cells per well on the
day of experiment. Plates were incubated at 37°C in the presence of 5 % CO,. Cells were then
washed twice with 200 pl of assay buffer and re-suspended in 144 pl of the same. Assay was
carried out at 30°C in total volume of 200 pl. Test compounds were added to the cells fifteen

minutes before addition of capsaicin, Final concentration of capsaicin in the assay was 250 nM.
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Met hod: Assay was carried out with some nodifications

the of procedure as described by Toth et.al.( See
waodoi/osoes . al ., Life Sciences 73 p 487-498, 20PG)/1B2006/002814

Human TRPV | expressing CHO cells were grown in F-12

. ' i.fi ] -~ ' e P .
s i AR BT B I WG e
cold wash bpffer 33| TherveH$ wertlosaddh 50 s lysisibalfer #0Q0gnih. 40 pIodf detl 4kBte

. ,Cells were seeded 48 h prior to the assay in 96 well
was mixed it i & pkef Micressing 88, leftmyemight sl elqyilibeationeRadioastivite in

ay of experinent..Plates.wereyincupated at 37C in t
sunples wai Palhed P ABhARTR it R WGl po PR Bl e din Thl oot 15
drug / vehiclu /tchﬁs%(ilﬁn tre@ibd ¥5aaytdhe vhiees wad noemslupaeneieshsilt’ddtdallie. Data
of the sane. Assay was carried out at 30Cin total

was expressgéh g, rpenbibitisept] .Cgrt&t&kecbyﬁ% GPRBOYY witly rgpert fomarigum “Ca
_ I e L i i
wptake indo@ il 18 fbne IRV e REC ASIRIP LA LesbaR RSy,
nonlinear repiekssioBBndlYBi L0 G4pAPL&IPRISM B2NA6¢. 002814 After 5
m nutes of agonist treatnent, drug was washed out and
wells rinsed with 300 I of ice cold wash buffer 3X
CompBEndsCddsSritlRll 1R rdid SRRIBIE R lin hiyeSatoiftl ke b8 i
_Om}o | of cell lysate was mxed wiih 15 lhe ool low
nM to high M Beixampls comgbunds\dssaribgd thefedn egjbitéd Krsabeoveen about 797

Loagt i Wi in.sa S, e ed. as count,s per
s o abouf F4 88T, dr e tere R EE R E RN o BRET B4 BB R sh OB ot 109
nM to aboudl2l89 AMV &ongoRinds G&apEBddChdtein’ Shitn@d 4ABSAbdtRLak 8botal588 M to
normal i zed over basal 45Ca val ue. Data was

wer.e
about 0.21n}, hebyesaabost 423 mhl kn phoyh Okl ecar afsraheiwegn shosi 29.93 nM to
i ; [ 4 Lnd

about 0.215§ETRABE cHipPup & REGH T EEHTLP I AUARE Gop K9t 1o
about 5.2 nidllp betwees pboste3 (M do youtrichhivh @aeverebetessi aroua B3 ImM its about
59 oM usi ng GraphPadPRI SM sof t ware. Conpounds descri bed
‘ * herein exhibited 1C50 in the cal ciumuptake assay
method in low nMto high nM For exanple, conpounds
descri bed herein exhibited | C50 between about 797 nM
The fegulipefihese. cygenmpnty preisae e énthg fidhle bdow. nM t o about

2.89 nM or even between about 103 nMto about 2.89

n unds _described herein exnibi teg’l Itf;t?u g/gt leen
botlts0 P23 1

L0 :SCI 1L
ab3AmPsEonn 1’6 nbibyian o F# wptake ahd ¢ Mto
about 10.21 nM or even bgpmgen about 29.193 nMto

exhi b2t ed 1 Ch0 bet ween alb6uf 1259 nMto | abdv1d.85. 2 nM
between—about—307 nvtoabout—5-2 nvr—orTeven—between
about 323 nMto about 5.2Hd The results

_ : of 28fese
cXpe[Tents B2 Shown T nShe, (abTe Delow B el
-- 5 >50% 304

6 > 50% ‘ 339

7 > 50% 183

8 > 50% 551

9 > 50% | 103

10 >50% 104
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2 96.12 170.8 3 100 2.89 4 > 50% 7.8 5 > 50% 304 6
> 50%339 7 > 50%183 8 > 50% 551 9 > 50% 103 10

wo 20701046 - 81 WO 2007/ 042906 PCT/ | B2006/ 0028 1BCT/IB2006/002814
<50% 12 <50% -- 13 > 50% 147 14 <50% - -

15 <50% - -

<CNO0L 10 EO04 D

S50% 79717 <50%——18—<50% 19

<50% 102 <5006 - 23 <50% <50%4 <50% -- 25 <50% - 46

19. 84y, - 27 (#6.89 -- 28 o6 -- 29 <50%|30 <50% |
13 > 50% 147
14 <50% -
15 <50% -
16 > 50% 797
17 <50% -
18 <50% -
19 <50% -
20 <50% -
21 <50% -
22 <50% -
23 <50% .
24 <50% -
25 <50% -
26 19.84 N
27 46.89 -
28 <50% -
29 <50% -
30 <50% -
31 <50% -
32 <50% N
33 10.53 -
34 15.62 -
35 8.82 -
36 4.04 -
37 0.00 -
38 10.88 -
39 0.00 B
40 > 50% 123
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31 <50% _- 32 <50% 33 10.53 -- 34 15.62 35 8.82 36

4.04 37 .0.00 38 10.88 39 0.00 -- 40 > 50% 123 -82
wOD020@0042906 PCT/ 1 B2006/ 002814 41 > 50% 0. BGI/ME2006/002814

50% 11.95 43 > 50%5.2 44 <50%-- 45 <50%-- 46 <50%

oo 4T S0%D. 21 48 > 50¥R6 1 49 > 502948 0 >

50% 2423 55| <50% -- 56 >56%% 14.4 57 > 501%4.982 |58

<50 35 59 S B0% 759 o 55
44 <50% -
45 <50% -
46 <50% -
47 > 50% 0.21
48 > 50% 16.1
49 > 50% 29.93
50 > 50% 7.8
51 > 50% 585
52 <50% -
53 > 50% 15.8
54 > 50% 2.23
55 <50% --
56 > 50% 14.4
57 > 50% 442
58 <50% -
59 >50% 7.59
60 <50% --
61 > 50% 775
62 <50% --
63 ‘ > 50% 307
64 <50% --
65 > 50% 404
66 >50% 462
67 > 50% 447
68 > 50% 222
69 > 50% 45
70 <50% -
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60 <50% -- 61 > 50% 775 62 <50%-- 63 > 50% 307 64
<50% -- 65 > 50% 404 66 > 50% 462 67 > 50% 447 68 >
W®H O AZR06 69 > 50% 45 70 <50% -- 83 WO 2007/ OEQD0ER006/002814

PCT/ 1 B2006/ 002814 71 > 50%591 72 > 50% 469 73 > 50%

1259 7174 > 50% 917 75 2 76 <50% - - > 5009
483 7.718 <50% 79 (50%>>--§6b%@ﬂ E 50‘?/9480 321 >5§xo/n R)g/o
82 > BD% 224 83 <50% - >Ab@%ough the inyentidé68 henein
has beenmdescribed wthTeferenceto particuta
enbodidrents,|it is to be élerstood that] t htd®¥
enbodyrents are nerely i;ljél%trative of tlhe 991'7i nciipl es
and applicatjons of the pfesent inventign [t is
t herefoore to| be under st aodp%hat nunmerods 23

A

P HI 2 A In PN | +. + | | +
mourTtTrocatt UTl nay T T1auc "tuU—tiie 1171 usti

enbodi@rent s jand that ot h&0%arr angenent s ;r;a;/ioe
?ﬁ\él of es\g,emn: hjout departi @56%0”‘ the spirijt all%3scope of
78 <50% -
79 <50% -
80 > 50% 49
81 >50% 5.2
82 > 50% 224
83 <50% -

Although the invention herein has been described with reference to particular
embodiments, it is to be understood that these embodiments are merely illustrative of the
principles and applications of the present invention. It is therefore to be understood that
numerous modifications may be made to the illustrative embodiments and that other
arrangements may be devised without departing from the spirit and scope of the present
invention as described above.

All publications, patents, and patent applications cited in this application are herein
incorporated by reference to the same extent as if each individual publication, patent, or patent

application was specifically and individually indicated to be incorporated herein by reference.
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i nvention as descri bed above. Al publications,
patents, and patent applications cited in this
w@ppioeavé on are herein incorporated by referPCVEBB20@/002814
the same extent as if each individual publication,
WE CLAIM: patent, or patent application was specifically and
i ndividually indicated to be incorporated herein by
reference. -84 WD 2007/042906 PCT/|B2006/ 002814 WE

Al ypound of the formula: Y R6,," N N-R7
L AcomR%hgéolng%f%éﬁﬁg (RS )n R X~ RL (1) an anal og

t hereof, a pharmaceuticall )y acceptable salt thereof, a
phar maceutical ly accept abl sol vate thereof, a
pharmaceutical ly accep\t\ﬁ ‘e thereof, an
N-oxi de thereof, a tautg¢ner thereof, a regioisoner
t hereof, a stereoi erq@cf,Ra prodrug thereof or
a pol ynmorph th 6eo\f,\ 'n%(andYare
i ndependent jggp) O —S(O|m or NRB® Rl and R2 are joined
together to forlg an_egpti ong ﬁzsubstituted 3to7
menber ed saturat e or “whsakufated cyclic ring, which
may optionally include one &' nore het er oat ons
selected from 0, NRO or S(Om R3 and R4 are
i ndependent |y hydrogent) cyano, hal ogen, - OR9,
ofi . " ]
wn analog thef4fi Y phithBEe RleaPURHIAYLEE tc's BariFly Bogifble
solvate thereofaephandspatickdiyt degepiyldle dyédrate theteof, ancNaonide Habaden fautomer
.- OR9, substituted or unsybsti ut ed altk |, fubstithute
thereof, aregl%wqﬁq%%q i ¢ W@SISQW%WWP > & edrig Ehesep 6)¥apo ymorph thereof,

wherein
X and Y are independently O, S(O)m, or NRS;

R! and R? are joined together to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from
0, NR’ or S(O)u;

R? and R* are independently hydrogen, cyano, halogen, -OR’, substituted or unsubstituted
alkyl or NR’R!Y, or R? and R* together form an oxo group;

(a) R® R®and R are independently hydrogen, nitro, cyano, halogen, -OR?,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl, substituted
or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, NRRY, -
C(=L)-R’, -C(0)O-R’, -C(O)NR’R', -S(0)-R’, ot -S(0)n-NR’R"’; and

R® is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or
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unsubstituted al kynyl, substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted

wWe yoho#ke | al kyl , substituted or unsubstitut edPCT/IB2006/002814
cycl oal kenyl, substituted or unsubstituted

unsubstituted g%}géa?l?étnﬁﬁyl Al utcR Wp ShidbMiiaed afyl Udﬁ%btﬁﬁ{edtokﬂ uRshbstitted

or unsubstituted aryl |, substituted
arylalkyl, subsiituted stimssubstittried hh@t@rxiambbtltu@dl@g vn& tégtegheteroarylalkyl,
Sti he eroaryl a

substituted or&lﬁgfpggw%d tgegoqygilg glép&)pcslfq étné#egugHgsﬁa%tritld{etaqltete95cgclylaikyl

b I L 8 RY; @( =L RO,
NR°R'®, ~C(=) 56(%@ e @S@)Fﬂ‘R@RY’C Sd(glnlﬁ?l or Nmﬁgfi S(g ) -
(b) aR.amBR7$ﬁhyd¢®@@ﬁ$0§@@letuted or unsubstltuted

bst.i t
bk REFE I B REH B o0 BRCIA AT RERRY 10 ] mgmpered
saturated or uHMME&H Ichelicaing; yehiddahby bpticulig irictude eg to bwo heteroatoms

unsubstituted cycloal kyl al kyl, substituted or
selected from AR Hut ed cycl oal kenyl, substituted or -85 WO

each o%&%?én%ﬁ 2PRO flﬁ)ﬁ‘ a rﬁ ﬁ{hg Q%ﬁé Ar digernPadd & SiRPendently

Keny stituted or unsubstituted aryl
hydrogen, -om‘.;bsm tsubmﬂuted oumsubsﬁuwdua&ml suehstitvaeckgr unsabbisuted @ik@a/l

substituted o@ﬂ&%@i@lkﬁﬁ}ﬁ&u@?@tﬁ |05¥1R§Hb§t%t:eg'bg¢$gﬁ¥lo gubstltuted or

{214 bRl @6 Msdubstitgled Upcloslkasi,isubitidted or
unsubstltuted'“hﬁé ﬁ(?'latkl}{led het er ocycl yl al kyl

unsubstituted- @@@@e@alkyb@@qﬂﬂgm@ unsgle@futed arqu sﬁgsptut%ct @)C\gnsxling
arylalkyl, subg lgl(t?d) ?rﬁléxau af? }?Jt&ogﬁf dGhdiiged @tbtﬁl\éﬁbstﬁﬁgd tedae 148y,

er to orm an optionally substituted
substituted oﬁuﬂs@b%tlﬁl@dirhabﬁidyclﬁﬁgmu}atsebbtmltedlmslatsub%mﬂédd bsteroerclylabgl-

e, LS Blo S SRR, LGSR SR et SRR

together w1t}ﬁ%g m%éef? Qtogrh:\g) @ﬁ@ﬁ ﬁQ:"y a@é fiiaeh&adre frigkd togdthetap dndent | y

Ra, "substituted or unsubstituted
optlonally sublstktyted 3subsnémbered S&i\dfatﬁdﬁ asaterged YAk Egy V. ich may

stitu r un k substltut ed or
B
each H&ﬁiﬁ%ﬁéd 6@6%81d®)’qlh@qilei;&émﬂykglhydgsgms{®R dtS‘d{f gibstituted or
unsubstituted cycloal ke ubstjtuted or
unsubsnmtecumlgmbsmbsm@dord%wwuﬁ%ﬁ%wiw@stws O pip e alkynyl.
substituted of Pﬁ#{@?t&tju edle gglg |, suSdftd stiRebsBtutenSeRaliyldlkfdsubstituted

t uted or unsubstituted heteroaryl
or unsubstmﬁetbs}tclldallltmgﬂ subsunmben unsub@@xterb@@hﬂawpvlammSubstlfutea or

ansubstituted GEGEPTEA 8F WEREURGter et B SET RIS s fih Bl hojeroaryl
substituted o&%@ﬁﬁ?@d he%@r@aﬁéyl mﬁt@t%@@ﬂmsubsti‘ﬁét@d hetm)cwllo @Q@ m

substituted (Httmsluh’stmw‘iﬁ hﬂﬁeargg@}/}’ lélltkgk :él@%gg C& ﬁ{)t E‘é{ﬁﬁggtg Hﬁ%% &o-
S(O)m—NRcli I\@ ﬁ Eﬂ{% %r p (g'tRatald ?(d takeh @bg@th@?%ﬁ rt&dmtrogen atom

cyclic ring,
to which the?lﬁhfré @mhwaﬂe hsihedi® fatmlaeaptiotaliy shmtmtcxbﬁ @m% nm@mdes@mrated

romO, NRe or S; each oc rence
or unsaturated]@@l@m@gnwhy gganﬁmlpaglgshmc udb@éeas?gﬁgﬁetgr%to ectgd from
O,NRor S;
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unsubstituted al kyl, substituted or unsubstituted
al kenyl, substituted or unsubstituted al kynyl,

w@Q w3 ed or unsubstituted cycl oal kyl, subseCT/iB20e5/002814
or unsubstituted cycl oal kyl al kyl , substituted or

each oltHPAG iR taad Hg‘fsclh@é}ieh@dh‘ﬂ ,hyatdg'éﬁ isubstitatedor unsubstltuted
unsubstituted cycl oal kenyl al kyl, substit ut

alkyl, substitutedn bBSubsiml@d aél@}’l suhghegday t“@@fltﬁffm‘fﬁ‘??]s%}é%‘i ggguted ot

unsubstituted gx%gaﬂph gatsrg tgﬁ%{'{ t?tre%l Ugﬁﬁ efﬁélrho Ir sﬁb#ﬁﬁﬁt@& garyl,

unsubstituted Wkan L, @@Ibsﬁtutwmﬁbstluttancycaaaa«enywyn,csugsmumd or
stltuted or unsubstit %tero ycl % 13(1 d het )

unsubstituted a@@ substifeted oyropestifuted @f@lﬁ%ﬂ stit ohu.ggu stitiited heteroaryl,

substituted orﬁg \%b tN{%ﬁqleterc?ﬁ %\48{1% sﬂhﬁftﬁ’&@ of hﬁ%bﬂ[t%ﬂ,heﬁfﬁalymmdyl or

RS e nitrogen atom
a substituted dri@yubatigitelt He&ﬁbﬂgﬂlaﬂdyé of ©protdting gfopnorah’ angtR ‘ol tpgether

substi t ut d3to7ms red satur & rat ed
with the nitroggpcator t(p, h theyt R apfggb gmay Buipl ings f fggrmgﬁ g{l&?atllgst Vo
@I cSRlid ez, Svhidh 6pti@ally include

substltuted?n% O@% Ig%rgggaté%kl’e/%ﬁ%%goﬁ 00280%21 each occrtrjl??e%ce of Re

at least two hetedaf@esisslected Soen@eNRf 9t Hiydr ogen, substituted or
bst t d
each ng&i%g‘?@f’ of ugs}{l etpu:%fcleegtlg rﬂp%ﬁgéﬁ&%b%tu{jﬁ%r Qﬁ§dbtsﬁ'ﬁlﬁ‘:‘a alkyl;

stitute kynyl

cach ceisdrct Wt Bds Bidepdndenthso) 8 LdatrNReCyd oal kyl , " subst i t ut ed
or unsubstituted %d ogl kyI , Substituted or
each agnwutnse iof ot is dndependsailx |°f 5 tituted or

nis alblr@et%gfr?{“ﬁt%ql cycl oal kenyl al kyl, substituted or

ed aryl, substituted or unsubstituted
aryl al kyl, substltuted or unsubstituted heteroaryl,

bstit do b t ut
s e SRS ] RRHREDb S PRI e e o
substituted o%§5§t&ﬁté@9h&fyl Wsuinged srirsdbshieited taenyl a mnmted@r

rotecting group, or Re and Rd taken together wth
unsubstltutedhe3mrt4rp3g latom to which they are attached may be

joined to forman optionally substituted 3 to 7
menbered saturated or unsaturated cyclic ring,

ch
3. The ddBpoaRd bON&kd Yot Ziovheden theet bit ysdis ring e fovaruds blgtn@h@lbstltuted at

sel ect ed frgngo V&g@ﬂg >, each occurrence of Re is
the 6-position Nk SHINNRIK 9y gt Rr- substituted or unsubstituted

al kyl ; each occurrence of Lis |ndependently 0, S, or
NRe; each occurrence of mis inde pendent | lﬁ or 2;
4. The @atpound bfclaim i ot é,gxelner«plndvheo thethg blozcllerﬁég Biad ¢
L. wherei SR 4R3 Hegs RYHb QYO R® is
subst1tuteda{}b§é.%q§g}0q\glﬂh§l0%§€ ute RIoK{rRunéu stliﬁged‘é&henyl

methyl, andﬁﬁlwyd}dgeﬁ@n@[{‘%@srmgm t uted thienyl or substituted or

unsubstituted 2-, 3- or 4-pyridyl. 3. The conpound of
claim1l or 2, V\hereln the bicyclic ring in fornmula I

5. The clbofm&%t(lé)) g%ﬁéﬁeu&f%ﬁjalﬁts 1-4, RheRiPRE bfd Rhadinbh-OIY, @hRNRA RD
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted arylalkyl, substituted or

unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, or acyl.

6. The compound of any one of claims 1-4, wherein R® and R* are not -OR’.
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4. The compound of claim1l or 2, wherein when the the
bicyclic ring in formula | is substituted at the

WG2asioneon with -S(0O 2NRaRb or -S( 0O 2NRORL0, PEETIB2RE/002814
is hydrogen and Ro is nethyl, and RO is hydrogen and
R10 is nethyl. 5. The conpound of any one of clains
1-4, wherein R3 and R4 are not - , when

7. The cdimpknmgeﬂf ang ohsbof dlaitmed lemrmm ben RutSedﬂlhiRkoRg d R9 is C(=L)-

o AR R Sl 0 s ARELAR B.
thienyl, indol?lyﬁhl%’i diﬂ(l)lﬁ{y*fyﬂlperf%n@f:)élz:efeﬁeon_f}heo@ma@ﬂﬁgn@f any one

erein R4 are not -OR9. -87 WD
2007/ 042906 PCT/IBZOO6/ 002814 7. The conpound of any

8. The cfiffesfi ik e Aol 7L R B ol R, sy Tk 6pitaly

substituted 3 W%ﬁ%ﬁe’d@@ﬂu@é@bﬂlﬂnﬁam@mf@ybhc fig, ivehith may optideiyly,include
pyrrolyl, furg thi enyl, indolyl, pyrrolidinolinyl,

oneormorelmtqy@atpmgmlyq:te Fomdd MR (Owor pyri dazi none. 8. The
conpound of any one of clains 1-7, wherein RL and R2
toget her forman optionally substltuted3t07 b

9. The compb@rdest aagtone af eldinor1- gnsladrein abaclofihe R @raipagre WORNR'R

Jray optionally include one or nore heteroatons

or -S(01NR'&el-ected from0, NR9 or S(Om 9. The conpound of any
one of clainms 1-8, wherein none of the R5 groups are
-S(O 2NRaRb  or -S(0) 2NR9R10 10. The conpound of any

10.  The compowid eff aaiyrome 0f glaimshePevhersingX & @pr §@mm  11. The
conpound of claim 10, wherein Xis O 12. The conpound
of claim 10, wherein X is S. 13. The conpound of any

11.  The cOfpo@id 6f AhifB10, Widreivids ©in Y is 0 or S. 14, The
compound of claim13, wherein Y is O 15. The conpound
of claim13, wherein Y is S. 16. The conpound of any

in R and R2 are joined
12 The"gﬂ‘g’ ?‘Ed&}(%l Ht;ﬁééreé%gﬁ atomto which they are bound

to form an optlonally substltuted 3 to 7 nmenber
satura

C c,tin onally include a
13. Theoﬁ@?@?‘@)éa?g?ﬂys eé’éf@&fn? ?(} e&ﬁ&%%% The conpound
of any one of clains 1- 15 wherein R and R2 are
j oi ned toqgther with the carbon atomto which they
14.  The copwobadipficlpist h3.avheyein dbisCane ring. -88 WO 2007/ 042906
PCT/ | B2006/ 002814 18. The conpound of any one of
clainms 1-16, wherein R1 and R2 together with the
15.  The cvafppand bbclaim 13, wherein Y is S.

16.  The compound of any one of claims 1-15, wherein R! and R? are joined together with the
carbon atom to which they are bound to form an optionally substituted 3 to 7 member saturated

cyclic ring, which may optionally include a heteroatom selected from O and NR®.

17.  The compound of any one of claims 1-15, wherein R! and R? are joined together with the

carbon atom to which they are bound form a cyclobutane ring.
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whi ch they are bound do not forma cycl opentyl or
cycl ohexyl ring. 19. The conpound of any one of clains
waz2md/0429erein R3 and R4 are independently hyRPeDTE006/002814
cyano, hal ogen, -OR9, substitutpd or, unsubsti tuted
18.  The comipRynd off anry-augRtirime d-16Twhersmip oanddR ofogetbar withdhe carbon to

_ i d R hyd g2l Th d of
wih they are G oS, Mo BETyl S 8BBR B, " occirr ence of s

is independently hydrogen, hal ogen, nitro, cyano,
substjtuted or unsubstituted al,kyl K ,-OR9, -NRORLO or
19.  The comgpeychedgny ppe of plainephpbumerrein R jaad B 2ne indprendenilyeach

g e fHARREORp 4 RGBS o TP g Pl coen

unsubstituted al kyl or alkyl substituted with
hal ogen, .23. The conpeund of c¢laim 21, wherein each
20. Theco@@&ﬂ#ﬁ@ﬁ%@“bF% °fedn nﬂ@%?&?gﬂydrogen or
hal ogen. 24. The conpound of claim 23, wherein each
occurrence of R5 is independently hydrogen or 5 .
21.  The compowmidnef @ ofiheof oipwsnd-20f velreyeibneachf octwriamse 102®R’ is

indpendenty 095, 8P e S RERRLF e

mps«DmR2 conmpound of any one of clains 1-26, wherein R6 is

hydr ogen. 28. The conpound of any one of clains 1-27,

wherein R7 is hydrogen. -89 WO 2007/042906

8 h Wik ok ; f

2. The copkubPo) U M Wherch? poch Vo GBRE IR oy 1ERPoRBERS hydrogen,
halogen, unsubstisutbd tikyl)ted -@RY, | wihdiy R; iswtssbstitutec dikyt oumkylbmibstituted dvith
het eroaryl, substituted or unsubstituted
het eroaryl al kyl, or substituted or unsubstituted
het erocyclyl. 30. The conpound of claim?29, wherein R8
is pyrrolidinyl-3-yl. 31. The conpound of claim 29,
23.  The coptponad af eging 21 quhereini sactsogaurrenge of fyels destppendsatiy hydiogpmer
29, wherein R8 is isoquinolin-8-yl. 33. The conpound
of claim29, wherein R8 is (pyridin-4-yl)nmethyl. 34.
The conmpound of claim29, wherein R8 is

. Thecosbnd B SR bR o S S SR Bl B0 o

flourine. unsubstituted heteroaryl. 36. The conpound of claim
35, wherein R8 is 4-trifluoronethyl pyridin-2-yl.

halogen.

halogen.

25.  The compound of any one of claims 1-20, wherein n is 0.
26.  The compound of any one of claims 1-20, wherein nis 1 and R’ is flourine.
27.  The compound of any one of claims 1-26, wherein R® is hydrogen.

28.  The compound of any one of claims 1-27, wherein R’ is hydrogen.
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37. The conpound of any one of clainms 1-27, wherein R7
and R8 are joined together with the nitrogen atomto
wokioci429bey are bound to form an optionally suPST/IB2006®2814
3 to 7 nenbered saturated or unsaturated cyclic ring,
29.  The comiduidl offByy eifetdfeivuhb y-I8nuherin Rhie sehstiftsedonusebsitteds

sel ected from NRe qr S..38.. The co d |
wyllkyl,sbsted apeREpHTRP BARE DSy BIFH 88 S BSURGE L rgpigfotror
. i .1 di i A conpound of the formula -90 WO
substituted or “%8’%%‘%?9’%&“%%@%1’82006/ 002814 O (R)p H\J, N H R4
(Rn/ I RB\\ N\ XR2 (R)g aR (lIlb) an analog
t hereof, . a ar paceuts.cal | vi. able salt thereof, a
30.  The cowé&éémmggi ngrg@g{:plf B%ﬁrélﬁé@l%\? ‘e thereof, a
pharmaceutically acceptable hydrate thereof, an
N-oxi de thereof, a tautoner thereof, a regioisoner
31.  The compamdaff claim Pewberendiels qpineHestyl a prodrug t hereof or
‘ a polynorph thereof, wherein X is independently
0-50O,,,, or NRe; Rl and R2 are joined together to
3. The cothPSURAAT c@ifai 9N ahkigirsRbis tisdquinetin3-ylo 7 nmenber ed
saturated or unsaturated cyclic ring, which nay
optionally include one or nore heteroatons sel ected
from, Q : AR méRyl. ndependent
33.  The COW%Wg%nﬁlﬁggzgg&h%g??ggr@y Iw&%gubgitut gd or d
unsubstituted alkyl or -NROR1O, or R3 and R4 together

4. The compaLAAND 3 RYBrBbRns BT it (on  oro

substituted or unsubstituted al kyl, substituted or
unsubstituted al kenyl nsupst it ut

substj tuted, or . ‘
35.  The coatpoynd bf clainy B8: whereiadR ot suhinged PhaesbRiiefs a‘irl&‘}r“‘?b%mted
substituted or unsubstituted cycl oal kyl al kyl,
substituted or unsubstituted cycloal kenyl,

substituted or unsubstituted cycl oal kenyl al kyl ,
substituted or unsubsti d_ar

L St4 ted
36.  The compoypd of ?16%35’%1%“&?%?]15, I“i‘b@é r?‘%%‘lt‘%lé’ g?&ﬁiﬁgﬁbgt tut ed

het er oaryl ,

heteroaryl.

37.  The compound of any one of claims 1-27, wherein R7 and R® are joined together with the
nitrogen atom to which they are bound to form an optionally substituted 3 to 7 membered
saturated or unsaturated cyclic ring, which may optionally include one or more heteroatoms
selected from O, NR° or S.

38.  The compound of claim 37, wherein R” and R® are joined together to form piperidine.

39. A compound of the formula
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substituted or unsubstituted heteroaryl al kyl,
substituted or unsubstituted heterocyclic group,

WG 302906 ed or unsubstituted heterocyclyl al KyPCT/IB2006/002814
-NROR10, -C(=L)-R9, -C(O O R9, -C(O NROR1O , -
S(9,-R, or -S(O,-N®R'; R ¥R R are i ndependently
hydr ogen, nitro, cyan hal © substituted or
unsubstituted al kyilN" sulistituted or unsubstituted
al kenyl , substi or gdnsupsti tut ed al kynyl

Liut ed | oal kyl, substituted
or unsubst®dared ycl yl al Kyl, substituted or
unsubsti t ut ed kel sud®tituted or
unsubstituted cycl oal lgenyl al kyl , substituted or
unsubstituted aryl, su?gtituted or unsubstituted

aryl al kyl, substitut édbdr unsubstit uted het er oaryl ,

an analog theré%ga{ J.P%%{nggedg{calmég‘%g{a?ofe%aﬁdth@f’ebﬁr £ PhMindd ckitfioally ac_c%ptable

tituted heterocyclic roug, 1
solvate thereof\\D pRAATARUAANE decptdbie bpBaeahatal, asioridethegopra tautomer

unsubstityted heterocyclylal kyl . -OR9. -
thereof, a regioisg(n_egjhep@{ , @ %ﬁr@y@r}g@r %@re @m&empg?b}\lﬁ&%gr%hrthereof,
wherein -S(O,-NR R'; each occurrence of RO and R10 nmay be the
same or different and is independently hydrogen,
X is inde@Radentl BR&-S(OMbof NRUt ed or unsubstituted al kyl,

1 pbst.ituted or Ik '
' snd BEGELEY s OGHETCRABE AEIAL gt
or unsaturated 6YdHcG@ gk Whichstissptionalpdinoiude umsotbs diethetepoatoms selected from
R cycl oal kyl al kyl, substituted or unsubstituted
0,NR” or S(Opwicl oal kenyl, substituted or unsubstituted
3 and RY Gt hd, BhRGe-ORASHBSHtited e dnsibytituted
R‘and§U%%%@$§%gg&gi ggb §$§?ﬁ%eg garylalkyl, substituted
alkyl or -NR°FOF, quiRs uhé Ri* tagedr framemaseygroups ubst i t ut ed or

unsubstit ut.ed het eroar | e S [ O :
esch oSBT 6 RETBP BB IRy it AR e sy subsiuted
or unsubstitutédcrh?%;l?g_d%ﬁm&g( o?) ?P\I%ggmuwsk?gdy kubngmaain,um@(sﬁmgkaynyl,
- T S n- or - or,
substituted or mgsubstifuird gyelarlki, sybsiiuteder upFubstitRd oy FPM&%&QF‘&M
iturf i Bt Ekubis@tfied 6P an
ot A SRR e o i
unsubstituted A1§§ laﬁbmiattedi on%shbstimémgylamm,csnbstﬁyted epunsyhetitiipd hateraaad.
at | east two heteroat el ect ed f. ar S
e
i X ubERIUL €E=IOFR, LDENOSRY, Q@R 'R ™, -
substituted or g%{%ﬁgﬁ%&ggﬁ??cﬁ gglé llg?, unsubst i ?zultged al €I?ebnyl , (o
S(0)m-R’, or S@OE-NRIREd or unsubstituted al kynyl, substituted or
, substituted cycl tq d . ' .
e A

alkyl, substitufedCdrQabitaitited AKaS1, istbstiadedor unssbitisited alicpay], substituted or
cycl oal kenyl al kyl, substituted upstituyted aryl,

t
unsubstituted sydealkylyswistityied pgnpbstivtadsy CIQ?@_{V@IH% ISS,“géﬁﬁtga Ptuted or
unsubstituted ﬁﬂ@ﬁ%@%‘?ﬁ%ﬁ%ﬁ@? glﬁ glgsﬁlg%ﬁér\lte@ lb'ﬁ%dlkéﬂy@éﬂk}q{ substituted or

Kyl", substituted or
unsubstituted dngWubititited ed uhebstitoed ahldkyl pubstitutesi aysmpubgtisgeddieteroaryl,

substituted ori%?%%?&t . ’Itle_et%(a%%f?gy?,?s%gét%tg lc(ny ﬁﬂsuBscE{tlftlé& h&ero’c%l@ g%@,
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S(O mM\RRd, -NRRd, or a protecting group, or Ra and Rb

taken together with the nitrogen atom to which they
wae@®7asveched are joined to forman optional | yPCT/IB2006/002814

substituted 3 to 7 msnbered satufjrat ed _pr unsatyrated

substituted or uymbstﬁuwd hgterasrclytallsdy-OFot NRR |, y ClHerRdeCHO)-Bast -t wo

95 10 at el.egéfd from O, NRe or S; each
C(ONR'R 2@@3‘? ’n € %(?) Fﬁgnﬁ Rd is independently hydrogen,

each oSstRhtd SHIEhrdR ' amy s thd dahrdr diffdeyit,and wdaﬁlﬂelbaiﬂeﬁﬂ}or
unsubstituted al kenyl, substituted 8 bsti
eyue

hydrOgen -ORy}, k%quwbS%mt%ltqrtuaﬁ%ﬁ@ted alkyd. g bstitatg F%Ff{@yﬁﬁkenyl
ansivued o YETSAOISIo RS S bbb RBLOSH o

unsubstituted eyclwnsydbmyu Emﬁsadltelﬂycﬁrl umsibstituyddadykipklkesylbsibistitutetoror
unsubsti t ut ryl, .subst tute tltut
unsubstituted ayg}wdkwialkﬁwé@fww@aw b o PR ek o fituted

arylalkyl, sub&Hﬁé& ok Hﬁs‘ﬁgstﬁﬁteH RSRBHI dbttuig e ﬁﬂs‘i%&ﬁt'ufed%eﬁér‘&rylalkyl
tuted or unsubstituted heterocyclylalkyl,

substituted orsmingtstitutedddtenocyelic gtoapi substuted ot vahstititedibgtereny c]azlalkyl -

e, -coBgR S BRSSO I e

together with &19: HhbEd i Yo %ﬁh&héyaeﬁrb awacﬁed/axb@omed ngaﬂfeotof forrmaan
ti onal I% substi t ut ed menber ed .sat yr.ated or

optionally subﬁﬁgﬁqm} tot barempererl saturaiygl OT\WP%WaW&fYE)]}}ﬁ Ting, aW M3%| ude
optionally mc%de a‘? Akt t%v‘é%eﬁ%a%rﬁ%ge%@ed?@édﬁ@ ?ﬁ{"f @m 0, NRe or S;

occurreénce epen entI hydrogen or
each cs;umetme of Rtamat Rhmgemuemm ie hydxbggd -ORe a8R°, subtitutedhor

unsubstltutediaﬂ(y‘k Ssugwja&gi Eggtgssg 1’%&:9 ilkexéyrl 1terf1§?§ﬂsu[ ﬁﬁtélgeél rarﬁfyna/

substituted or%n'éﬁ’osﬁtut&f@cﬁ)aﬂgﬂj stbdfi@ed BM@B@@&E& yydloalltylaiZyl, @ibsfituted
he coripound of claim 39, wherein R3 and R4 are

or unsubstltuwdtcyslmnym@hstmeyed or wubﬁ@@ﬁd cycdepkanyialind gsugptituted or

t I t
unsubs’ututed&nar ﬁ&]lﬁutued B@%u‘% Qutegl‘égvﬁliﬁ(g ‘gﬁlﬁ i Q@@%}‘g&f%tfmaryl
substituted oﬁt%ﬁﬁﬁ_éﬁﬁ&é@ﬂet%aﬂérm&mm&tuumd ot ynﬂubstitktpﬂ&letcy«tcycbcr gy, .
it ot B PR S ASS S AN S5

NRRR & ' R Baen kdp@theRaviihShe Hidtlo
S(O)n-NR Réu gﬁfgﬁg%%caﬂgé ti&tﬁagg p%ﬁ?lé‘g@naept ﬁyl epyr |g‘<3zln ?tom

to which theypare iattaadhgd arepymr:d; kq/fomfauwtlpnad]m subsjituted B el d |ng,qmbered saturated
yrrol idinolin i do I
or unsaturatef e gsen i ey oo, K 5% ERS BERRms Blegiod fom
0, NR®or S; wherein X is O  44. The conpound of any of cI ai ns
39-42, wherein Xis S -93
each occurrence of R® and R™is 1ndependently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, or

a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R¢ taken together
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WD 2007/ 042906 PCT/ | B2006/ 002814 45. A conpound of
the formulaY R6/R7T ~ R8 R4 (R5)n R3 X (IIl) an
wae@ogovher eof, a pharnmaceutical |y accept abl ePGHIB2006/002814

t.her eof, har maceuti cally acceptabl e solvate
with the nitrogeneitanto whmB ey A @imch@cbmlay bm@q@tta o py gpignally

s 3 pSARSFL R DR IR s LA R 0

at least two heltétgﬁtemfs Sﬂéctled ﬁ@in)(DT;lNR?brtS”;ler eof , R\gher ein X and Y are
I ndependent or NRe; an .
each opm@%@m@@lﬁtlp %%9%@%&%}’(@9@ or ﬁglpsgagﬁ or w{)stltuted alkyl;
teh t real kyl or -NROR10, or R3
eachogé‘tgiséhhé{)’l{ At E&erpléﬁééﬁkﬁ a(?f%&gﬂgr ‘oup; (a) R5, R6 and Ware
each obm}rtememdbﬂhé indepeddegbn), Inot2;0, cyano, hal ogen, - OR9,
SUbStIS{% (é gr nsubstituted al kyl, substituted or
n is an jHlege: 128 #M%enyl, substituted or unsubstituted
d R¥dpenddtB§ ol T UL, %g,lg,or unsubstituted cycl oal kyl,
pan glalﬁylt It u?ed Zr unsubstituted cycloal kyl al kyl ,
substltuted or unsubstituted cycl oal kenyl, substltuted

0. o o e iy SHSU IR R o e

substituted or %Vﬁb%hi(ﬂdd, alkyd Wubktithitet @d uadubstitatet atyilaliayle sluH‘satlEeScbaf yl,

tituted or unsubstituted 1h li;ﬂb’ aryl al
unsubstituted §M‘ﬂ§%1k.’t’1u subgtitugnd qpasuhstitutacicyglon é’ﬁ? 1% g r oup,

substituted or unsubstituted heterocyclylalkyl,
-NROR10, - C(=L)-R9, C(O) - C( ©) NRIOR10,

41.  The cerﬁpcﬁ))nddR@lalmrw @h@mR -aNR a®n<an@ i s hydrogen,
substituted or unsubstituted al kyl, substituted or
unsubstituted al kenyl, substituted or unsubstituted

42.  The cé}h lof cRitRSYI WHéSE \Qlﬁentmsslbl bR OtadiRE ysod:(e-aJ)Wl then R* is
stituted or unsubstituted cyc] oal kyl

[ k
not substltuted @bgtlé?llb@ﬂté@d@hellyﬁm&t)’ﬂ toyeidy Byanill, IPéfnyg’I é‘%s@ﬁ‘%ed
indolyl, pymecfifingHiBF PRELAPHLA B BRL K A one T S bt ed

aryIaIkyI substituted or unsubstltuted het er oaryl ,
substituted or uns i t.uted eroarylalkyl

43.  The cagpeyd @@HO Faﬁﬁ%ﬂgéiﬂWH¥%H terocycllc gr oup
substituted or unsubstituted heterocyclylal kyl, -

44,  The compound of any of claims 39-42, wherein X is S.
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NROR10, -C(=L)-R9, -C(O O R9, -C(ONRORLO , -S(O, -
or -S(O,-NROR O or -94 WD 2007/ 042906
w7 B2006/ 002814 (b) R5 and R6 are as defi nedI/ai»oe02814

and R7 and R8 are joined together to form an

45. A compptmdaofahé forsubsti tuted 3 to 7 nenbered saturated or
unsaturated cyclic ring, which may optionally include
up to two heteroatons selgcted fromO NRe or S; each
occurrence of RO annglo y berthe sane or different

and is independently ™Ry Q/ -OR, -SRa
substituted or unsubsti tjut ed ahﬁyl substituted or
unsubstituted al kenyl, ubstrt Gt ed or unsubsti t ut ed

al kynyl, substit

r unstbgtituted cycloal kyl,
substituted dR¥-msub

ttltu ed, cycl oal kyl al kyl ,
substituted or uns A ] ycl oal kenyl , substituted
or unsubstituted cyclo. ttal kyl , substituted or
unsubstituted aryl, substituted or unsubstituted

aryl al kyl , substituted or unsubstituted heteroaryl,
substituted or unsubst (it ed heteroaryl al kyl,

er.oc

substituted or, unsubst i et yclic
o g 5513 Db it ) fobl St Bt ot ypyagtiOfitly acceptable
MRaRxid ﬁé@bma% i
solvate theredyR?%lﬂ W%E{%eangam Eeé’ Q&lotettg%f? togetxrlteer With t e e

thereof, a regioisomey ewraﬁmtemommmﬁhcmeﬁ; agrasirag therded gr apelyp@mib@ereof
together to forman optionally substituted 3 to 7
menbered saturated or unsaturated cyclic ring, which

X and'mﬁre M eﬁﬂ@itlly}O LS'SG)I),H,Q')? NR% | east two het eroat ons
Se ected fromO or S; each occul ugce of

R andkB" paecogensadomly pyRE ZaR, o pige Raloge ORSrIDS et o FeeRstipted:
alkyl or -NR9 s Lb t%ﬁ&]kegotgahg%/fogn%ﬂl?&t) tif,ed or unsubstituted

Renyl , subs tituted al kynyl,
(2) SRB,SR dndtR drroimdeyrendéslyi ltyldtagén;:tytrb,ozylakq,l halagehsOR ut ed

substituted on HpsUBRHES st SRS EAACE PSS e AL teia of

unsubs’c1tuted“anl?‘_slﬁ?'i5 thbd@dd 6y edsandtiany Eﬁildﬁa)ﬂk 1, sbbsiied b adsubdktituted
unsubstituted aryl, substituted or unsubstituted

cycloalkylalkat, yhibdtityteqd osunssbitituiedeycdoalkanylisubstifuieder wsubtioued | |

Sti.t d, or
otostent G169 RIS AR o,
substituted oSuHEbdtitulee ﬂetefoau,m,ssubﬁttmwbedndmbstemtedymeteydaaylkl}cm substituted

O NR
or unsubs‘u‘tutea(:lgpg:roqy,chgl Z19UBt @g\gt;tﬂgé Q)F Bﬁ%t%stgpte&g)etgﬁ%y%lm Wﬁd}
c<=L>-R9, cgggg- CICAHRRIR . IDHIRISH SIOPNRR Wingh they are

e ] oi he o form an ogtlonally substituted
3 R%ds Kydrepbe selstibdednraneebstitnted alkelt sibatiwtedoy anpubstifuley,

alkenyl, subsgg}t%ct?r spp%tg@kméé, ﬁst Qt%g;"j‘?t{: pubii ?gtﬁjtui 585 F{IIR?lIabggﬁtted

or unsubstitufd dy%ldaﬂ@?dl’l@ﬂ deBktitited YELRGBEItuRY b?&lbﬁlhél@d, Silbstltuted or
unsubstituted alkyl, substituted or unsubstitut

unsubstitutechtyelaafieny s snbit e or ERBTIES ATLGIDRISA gF tmsubsttued

arylalkyl, subs!tll%éck 5ru1tmes(1jlbsf%ﬁuted heteroaryl, substituted or unsubstituted heteroarylalkyl,

substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, -
NR'RY, -C(=L)-R’, -C(0)0-R’, -C(O)NR’R?, -S(O)m-R’, o1 -8(0)nNR’R'%; 01

wherein
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unsubstituted cycl oal kyl, substituted or unsubstituted
cycl oal kyl al kyl, substituted or unsubstituted
weyaoadkenyl , substituted or unsubstituted  PCT/IB2006/002814
cycloalkenylalkyl substituted or wunsubstituted aryl,
(b) uiutedsdﬂhmdabbﬁxamhted arylalkyl substituted or

Jdtuted het oar [ 04
Ao RGeS BT i S B OB ROTHBiER o dembered
saturated or %%u‘?a(t@&é’ 11'0‘%111%r Qfﬁfbh S OphibhalfyaeclOde W5 RS AdidtbREms

teroc , Or "a"substituted or unsubstituted
selectedfromﬁ)em @ﬂﬂyl aI kyI or a protecting group, or Re and Rd

taken to enitr n_at t 0 whi he
ench ofgi¥hed SRR Ry M oo o b ARt bty
hydrogen, -ORYISH §ubls@ite?] drundub¥RIVRAI 4igh1 Sabsiitalea dr nsubss@iodailicas],
cycl icrin which may optionally include at |east

substituted or pgbiidty oo sebdtigseder unswbptitnted\gasionlkyd; subgtithted or

unsubstituted Qﬁcgc%'e{l]{:ﬁgl?(gl Qﬁbsﬁﬁﬁélﬁ%ﬂ L?]gl?&?{lg&ﬂ%}{( ah@éﬂglo gﬁﬂgg%%dr or o

unsubstituted eiclchalkamyﬂaﬂd}dpﬁibd@ﬂuteld)or QnsuBstitoted IhlBé substithted ©c unsubstitatedf

d
arlalleyl, subiife oF Woapotta MtsEbessBitategor cpabrt el holeleoERfog

substituted orE[l% \9?_ itufbf held?Scycfl B?%Bdsu%tltﬁ{ea'o%ﬂs%bsﬂ‘tﬁ&ﬁ@iefbr%yb@laﬁ(yl -

e conpourd any one of clains 45- I n

NR'R®, ~C(=TsR - CABO-Rhe CCONRIBAC: S40)ah) oo SOBE N R rop R3guaB taken

together with %’ﬁ} Iﬁ%{);&ﬁ% or8§o wgmbc%ﬁ%,}fgtrg L &‘?chgé ﬁr%l}cﬁlﬁgé {0 Efﬁtgﬁ i Oforr{gl an

optionally subdftutatieicer ﬁefﬂb@re@%hﬂﬂfﬂtéd’t}ﬂ un@:ituﬂa&d@bl’il@hhgl}&bhldr mdp i S
attached to_ the main structure of, t fé: compound at a

optionally inchsisiat legst tyie }Ief?éoﬁﬁrpbﬁe%"rﬁ o (b INK oariSg. 51, The
each o gﬁfpé?lgg gf gﬁ %énﬁé hléﬁy eﬂM@Re' SRYRERsHNE] &

i s ’not 'substit ut ed
unsubstituted atkylisabdtigtted ur enbupktftmlyﬂ alksnotlsmbsmm‘@d oo unsibsiifuted; allgmgd

substiuted or mgghR i SR T RO ARy o Y pF i oBfpinced

or unsubstitutéé @j’lcﬁbe{lk ﬂ}@ sﬁbﬁ}t&ﬂea 6r fids@Bstitited Oy dIdHlenlyldlisyl Nebstituted or
substituted at the 6-position with -S(O ZNRaRb or

unsubstituted aalqmmgmd@r ugslbmu@@cml@lkzb oepspited Emewstbseh betergaryl,

substituted Ol‘tlﬁlgu &0 Cyccrﬂegerg)gwml\'ylo bgt ﬁésu%gtlt *‘@!ﬁ?ﬁ%fet ! ggfﬂ,e%}oﬁﬁ
substituted orﬁmpﬂisltltutémhmﬁobyc-lﬁ@na}rB PG(&RD—RY[ C(S()@)IQ‘W@NNR eS(CRa—R -

S(0)n-NR°R RilﬁRéigdr gang gm?e%(tj‘lng group, orr%t % R t'cﬂ{en to%%tﬂe? th%dtﬁg gi rogen gom

to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated

or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
O,NRor S;

each occurrence of R® and R® is independently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
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54. The conpound of any of clains 45-53, wherein R3

and R4 are not -OR9, when R9 is hydrogen, substituted
woeooanet i t uted al kyl, substituted or unsubspCT/iB2665/002814

aryl al kyl, substituted or unsubstituted cycl oal kyl,

substituted or u%é@ﬁ%t%&‘ h@c@ro‘éffcliérg%kﬁﬁ bibsiheed @y&isﬁbﬂtkmbéh&ytqcydylaa@y lox
npound any of clains 45-153, ﬁ% r]( R%]

a substituted or amﬁbaﬁu’@détet@marylml OrSEIOtEAENLCH RPN a{ gnd )}al&qn 284 Hs
with the mtrogepﬁ_g)?p? %%ﬁ ﬁ'gy ag%egfgatc 21 uttncsqéb Ri%o 356 &P obﬁorﬁ(ly L) - Ra,

unsubstituted p enyI1
substituted 3 to ﬁ%’&ﬂ%red Mrht@&’ br uitiratediyyclicmings which, mayuegtionally include

eny i ndo frqlidinolinyl, piperidonlyl,
atleasttwohetazapmﬁedmﬁ}dfml@ﬁj6@1{ i none. 57. A compound of the

each ocevﬁgfe %‘1% 1&1;’{@:@3&& WIB\% di Réubstikdked br MishbstittReinlld8

n anal og thereof, a
each ocBNBREEULS maéﬁeyd@ﬁgépt&gbtbms,an thereof, a

phar maceutical |l y ac§ tablz ol vate thereof, a
eachocﬁiﬁmnﬁ%t@%@ﬂ? epepdenitey la i aﬁ’édr ate thereof, an

nis an Nth tO g1 eof a tautoner thereof, a regioisoner
Y reo a stereoi sonmer thereof, a prodrug thereof or
a pol ynDr ph thereof, wherein R3 and R4 are

ndepe ntly hydr.o ,~Cyano, hal ogen, -OR9,
46. Theco@ﬂ‘?ﬂ%‘fplogﬁf ‘%rw eﬁgl&%ggl?’ut ed alkyl or -NRORLO, or R3
and R4 together form an oxo group; each occurrence of

R5 is |ndependently hydéogen nitro, cyano, hal ogen,
47.  The compbsd afiglase 45 Whergkn b st tuted al kyl, substituted or

unsubstituted al kenyl, substituted or unsubstituted

al kynyl, substituted or unsubstituted cycl oal kyl,
48.  The compbsid dﬂﬂne@nebf claisasiySt4 1, sehseeie Yop &4l kyl al kyl |

substituted -97 WO 2007/ 042906 PCT/|B2006/ 002814 or
unsubstituted cycl oal kenyl, substituted or

bE bkt 66k 65/QhiaR 4<5e4wlvelidfgth Rsislastubstittitsd agrunsubstituted
49.  The COWH %tftﬁ ed aryl, substituted or unsubstituted
quinoliny! or issquiiralliyl. , substituted or unsubstituted heter oaryl,

substituted or unsubstituted heteroaryl al kyl,
substituted or unsubstituted heterocycllc group

50.  The co’“‘ﬂﬁhﬁ hil betRdn @, whsmhstﬂm tquiretinpleardsesyralipy h efepp 15 aiggeded to

the main structure of the compound) ata pos1t1 02’1 %e catbon—only cyclic ring.
51 The compound of any of claims 45-50, wherein when one of R” and R® is hydrogen, the
other is not substituted or unsubstituted phenyl, substituted or unsubstituted thienyl or substituted

or unsubstituted 2-, 3- or 4-pyridyl.

50, The compound of any of claims 45-51, wherein the bicyclic ring in formula I is not
. 9110
substituted at the 6-position with —S(O)zNR"Rb or -S(O),NR'R™.
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C(O NROR10; R6 is independently hydrogen, nitro,
cyano, hal ogen, -OR9, substituted or unsubstituted
wa@bdoylo4298mbsti t uted or unsubstituted al kenyl, PCT/1B2006/002814
substituted or unsubstituted al kynyl, substituted or
53.  The coMipduhs® bf éﬂ—j}tcﬁ“@ldf:ﬁi@ th,kwheremUﬂ&hlthmﬂle tﬂn@l‘chu riag ixs forinuiadds

ycl oal kyl al ky sfituted og ubsti t uted
substituted at @érmm}éﬁylth S§Qb i gu@re§(%)e e t‘ﬂsel&vdrogen and R is

[ | bstituted or unsubstituted aryl,
nmmyLamiRsﬁbgﬁﬁgéﬁg%&gﬁkﬁhgu Stituted aryl al kyl, substituted or
unsubstituted heteroaryl, substituted or

54 The copiins of ¥ GeioNBe &7 33%11%%%%1@%8%%%@@ Bk b s
hydrogen, sub%%ﬁ%t_r %&ﬁb@@x&@a&%@m‘éﬁﬁétﬁﬁt@a Ky ﬁnsubm& erlal@l—éﬁbs%ed or

unsubstituted ex(&@lkyl, sukRRed or assthstiuied W@n@iéyléfkymr a%d R10 may be
the same or different and is independently hydrogen,
-ORa, -SRa, substituted or unsubstituted alkyl,

55.  The corttbthil bEhSHofYaiRREIB3] Whete R BdrdatiVdre not ©RIsti tuted or
unsubstituted al kynyl, substituted or unsubstituted
cycloalkyl substltuted or unsubstituted

I t] P 10 9+ =T \RA
e
then R? is not Gisstiaatkenydsabssiyited shengt hapthddpwidylisuibsdyls pyreadylfigyl,

substi t ut ed or stituted substituted
thienyl, indol)y Pyl BRAIMY L PBRAU Gy BEEPpeon T oD HeateSy

unsubstituted heteroarylal kyl, substitut ed or
unsubstituted heterocyclic group, substituted or

57. A composundbsf the demdilhet er ocycl yl al kyl , - NRaRb, -C(=L)-Ra,
-QQOR&-QQN%%,-QQm.- 57 S(O) m NRaRb, or
RO and Rl taken toget Rer Wlt x| {Progen atomto
whi ch they are atR%ched are toget her to form an
optionally substituthed 3 o 7 nr-"-red saturated or
unsaturated cyclic rlng, C
at | east two _petere B sele1ed ffomO, NRe or S
one of RlksRI4 N and tRe rer%#{b\fl:ﬁb R11-R14 groups
are CH or 5 =V c and R16 is
i ndependent |y hydr ogen, ro, cyano® hal ogen,
substituted or unsubstituted al kyl, substituted or
unsubsti t ut ed. al kenyl bstituted or unsubstituted
al kynyl, substituted oFVdnsubsti t ut ed cycl oal kyl ,

an analog théllégﬁt #}Hﬁx%gacaﬁlcﬂl‘l‘y‘;lé tabl tIiéY&Jfoa|ﬂiMhﬂédéMilcally acceptable

ubstituted or unsubstituted cycl oal keny substi t ut ed

solvate there«:ﬁ; amfmubsdﬂutlwlbfohccqmbl@év&r@twlhmeraﬁlan IéItP@%iei thategl sofautomer
thereof, areggﬂl?ﬂu qsl‘&}lgﬁt le'lcgfe gﬁ}grrg%g s?m?ytgélteof ldﬁ)?%%rg% It}té lfgrc'%g%l b h hereof

wherein substituted or unsubstituted heteroaryl al kyl,
stituted -98 WD 2007/ 042906 PCT/ | B2006/ 002814 r.
R’ an@ﬁgabesmﬂ@mé@m&yémewyaw Zlal&ﬂﬁn th’ﬁlugftm‘@ Sppinsubstituted

alkyl or -NRgf%( %E%‘B 'ﬁb&k@%@g@%ﬁ &%%Q@MO % o Q'RQ%O ~

each o&iufderte DIRBRIDIndependently hydrogen, nitro, cyano, halogen substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
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each occurrence of Ra and Rb independently is
hydr ogen, -OR, -SR, substituted or unsubstituted
wa@bdoylo4298ubsti t uted or unsubstituted al kenyl, PCT/IB2006/002814

_substituted or unsubstituted alkynyl substit ut 0
or unsubstitutedneydbskenyt, exibsituted a0tk ynsubstiied; %/Xf%(@akwi@fyéu B@hsﬁﬁ'ﬁ?&(’—:‘ "
. cycl oal kyl.al kyl t : ' het 1,
msubsituted afy @RI ChelsIREALYSE syBSithElep Bl iMhiiLd hotoroary
substituted or GYEIHRAHIKRNYbBIckalkylp ssbstitued dr amsubstisuibd thetameayglia gyoup

substituted or unsubstituted. aryhal bstidwi gd or
substituted or umsmkm@tutqm&ré@rqﬁﬁ%lﬁka&ai,yrofﬁ geNiike s ru-t‘%%%?*’ J2IOBRE 8
C(ONR'R Y- unsubstituted heteroarylal kyl, substituted or
©) > unsubstituted heterocyclic grou8, o Substituted or.
R®is in %ﬁlﬁéggiyﬁﬁlt?m)eﬁmémyw, iahl;agwy FOR qubstituted or upsppetitpied
- - mie, ,-. S i - .
iy, subsitp ox xsebraigh Spey R et e R i o,

- ' iGifutshepel culle/ gk ylasktatituaedeor) oi ned
unsubstituted CS’ (%EO%I %?ﬁw@gﬁﬁig‘g%ﬂi %ﬂgl;é% sgbsf%ét utke%’d Syt 0 7 r%rr}lb red
unsubstituted aloaikehgdsubstituteda vnsubstitedyryploalkenylglky sy “ﬁ%ﬁﬁc’r

i optiqgnal ly, includ t itsel asteRdryl,
umsubstitoted R pioRp oG o Bl R SR RELELPRLAORIHEA Rty
substituted or ﬁtfb%@:ﬁﬁﬁ‘t@@ E&ﬂtei_sbtaﬁglﬂféﬂgﬁibsﬁmtdgsitr unsibstituted heteoesstic gred

a , Substituted or suRsSt it 9 9510 _
substituted or Bmﬁugitittl’@ﬂ élgtemcyw@l}%rﬁgu’ged Hgt)ﬁgr %@@?{‘i’t’%ﬂ%@%ﬁ ’

9 ubst gt ed cycloal kyl, substituted or unsubstituted
S(O)m’R’Or'gm{{k%l’al kyl . substituted or unsubstituted

cach oSonelened EYAnd Ribmy ibe theedmsror diféupaitangd it wgependently
| gal keny! al kyl , . Subst.i i |
hycrogen, ~OREutSI iseateror gt ERe Pl L iHupel OF URTkLSMATIREN,

substituted or HASMBSUiddI8 Sy ShRtiRAsdYdr, unsbshistted estobehlion, substituted or
unsubstituted heterocyclic ubst i t.u

unsubstituted cyrdesilsylalicut, eebsHartest Qjmxﬁﬁiﬁ%{g&ﬁlo&ﬁ(en& §%§ﬁ?ﬁdﬁ(¥re d or
unsubstituted g?cﬁ(ggqg%{g‘i %ﬁg%\{ggﬁﬁ{eﬁ gf Xﬁ%'rbgt}’thteﬁ faryl hﬁib@t‘it@feﬂl Jlgngibstiknted

oget wth the nitrogen ato tfw
kyl,

arylalkyl, sub%m{tu;ég r?g Ff?%b@ﬂétﬁtg?ﬁl?’?ﬁa:}g, mtyt(i)tu§d jn?g mnaibstiwt fareamyla
substituted or mﬁs@ﬁ%ﬁfﬁw@%@e gmuﬂg%“%m%eﬂ %99%5 @g%%@%ﬁ@ﬂﬂ%*
NRR, B, R8RS DEORIOAL OIROSERE! SION O, chf o 5 ke
together with shebsitrbert ®dmadoe whirduthest are atteched |a;@y]p§ned g%ﬁ?ﬁ‘ef) &Ocﬁfrpélﬂc e
optionally subgifed 5 ) SRRt omsBhrallEFeycRAGR AU LRPEE o1

ionally indiftiekit |@REtwR Rdostonk eelédteteremddiVRYors; 1, 2, or 3. 58.
optiona ylnT?:de compound of cl ai m 54, wher Orpa- 99 WO

one OQEU_W» 498 eed Iﬂ@'ITFmBQ)@I%B‘ od?zggif’“%égr.eﬁﬁ & g gffpou nd of

e S RO e o b o
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
c&cloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl, substituted
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61. The conpound of any one of clainms 57-60, wherein
R3 and R4 are not -OR9, when RO is hydrogen,
W@ w30 ed or unsubstituted al kyl, substit ut BCI/B2006/002814
unsubstituted aryl al kyl, substituted or unsubsti t ut ed
or unsubstituted hbi@ﬁ]lcbfc/lic grou) Sﬁi)sttlmitaﬁommsumuhed héteroeyklylalkyl, -OR’, -

R, gt B LRI s ks A ™ 21

each o&?ﬁr&ﬁ%&&@f{ gﬂ%&ﬂ@mgls ‘ﬁ%{é’l‘oggn 5@R6 QSRW?E&%%&W n

unsubstituted siltyd tsubstitedd or umﬂubsittsﬂed alkemd, Metmt}ated qnalpsub;tltutqd)alk)dlyl

substituted or%plgﬁntl%?qjgr ‘?ﬂ"é}? pﬁfgﬁre% 8%w}11€§t§§%{3 8%@%%%{/‘%{@]0 rsubstituted

or unsubstltutfé& i d8AkaRMSubfittuted of ARRBH G Qy"c%éiké}@ldl@yl%@btﬁﬁ;ﬂed or
wherein the conpound is selected from 1-

unsubstitutedi amgldmbstltuted(qmmﬁ;hsyl@mdragylplgﬂ’ gu‘t[sgﬁg@qogrrlgﬁu@tmuted hete?oaryl
substituted or(L%s %1'?1 e(gﬁét%noalz}(alky}l su%s’utu&ed%? %éu%%ﬂu&ﬁh%t&&&ygﬁggmup,

substituted o@nsﬁﬁsﬂﬂﬁ&ﬂﬂé’cé%@fmylﬁlky[ 2EEL) NN ORTE; 20@NRIRG RS 3R, -

S(0)m-NR'RY, *I)Ip{ ona Eﬁ'o?é’%%g &é’ﬁ& R and R’ ke sparihen withithe pifrogemfpm
to which the)?#} ilé%%xl ﬂ % éin%@ g a'n%[pgﬁt_la)ﬂy)édﬁﬁﬁuted 3 to 7 membered saturated

r o- spiro- benzopyran-2,1' - cycl obut
or unsaturatedoyelit-rg) wWhichi mabq@pmmbllmm’éhldy ) lgass Ao heteroatoms selected from

0. NR® S( )1- (3, 4-D hydro-spiro-[2H 1- benzopyran-2, 1' - cycl obut
» X005 an] -4-yl ) -3- (i soquinolin-5- yl)urea, ()
each é%(lﬁeﬁce%fw AHQ RSB ih@dpéhtichtip Q@ﬂfb@yﬂi aubstitdted 6y chsabtitané]

l')-3-(8- chl oroisoquinolin

alkyl, substitated sllf unsDbstiftied 2lijsnylo pubstitiiadey zlaﬁihsfagﬁﬁezl aikwi»é%%l@ft%%ﬂ
unsubstltutedlc_y(c %’ i{(}% &g%lrt%gé g?lﬁ%sf‘gﬂﬁif@@ é*] Z0 pfyl 51}(91; g%suf:&%: %rb ut ane]

unsubstituted é&fc}da)keﬁ K dubstintdiydri meuhsiitundd aycbaikehylnky], squ.(ﬁmltW)ar
/042906 PCT/ |1 B200

bt s WA EOHSHSRO 2 3 by r sy e e

substituted of fig sYlbgtltgl‘t'eE %e@i‘&&@lﬁqgi‘o shﬂstltxﬁed’ by &Hsﬁ@stltﬁtéd heterocyclylalkyl, or
? rosuo%l—l—l- enzopyr an-

a substlwtedccyndlf@bmmmdél]etemh-ryllaﬁcy oqagprg’;eginy;gmpp,,d}r&] _ang.Ry |t91@pé@gether
with the nltrcggg}x a (r:’? g F%@{yoaaf? agggc? maS1 b? f(ﬁﬁeczp% "8 an grptlo(i%ﬁir obuta
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms selected from O, NR°or S;

each occurrence of R°® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR®;

each occurrence of m is independently 0, 1, or 2;

n is an integer from 0 to 4; and

p and q are independently 0, 1, 2, or 3.

58. The compound of claim 57, wherein X is O.
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yl methyl )urea, (f)1-(3,4-D hydro-spiro
[ 2H 1- benzopyran-2,1' -cycl obut ane]

WO 2007032986 (pyridin-2-yl nethyl)urea, PCT/IB2006/002814
()1-(3, 4- D hydro-spiro[ 2H 1- benzopyran- 2, 1' - cycl obut an

59. The@amﬁouﬁhbfélaﬁ@-sﬁw%ank benzot hi azol - 2-yl ) ur ea,
D hydro-spifo H-1 benzopyran-2,1' -cycl obut a

ne] 4 yI) 3-(6-fluoro-1, 3- benzothlazol 2-yl)urea,

60. The(%)éx}p E@Pfa@"( dro S T‘g?‘% %‘H ;??ufe; -cycl obut a

(+)1-(3, 4- D|hydro spiro
[ 2H 1- benzopyran-2, 1' - cycl obut an3] )-3-(6- qet hoxy-
61.  The qomppung efanst cmeap,_f@langs g7 )Sg,r\@berelnR andR are not -OR’, when R’ is

hydrogen, su%s%t’hgfgl )%mglb%tﬂ{e(ataﬁl&ﬂ glhi_%lt}ltﬁg gggﬁs%gyt {' E}Iagéalky subsp RI‘;[C% or

unsubstituted ¢yclod]Byl dsubktitudd or ﬁﬁﬁub@(ﬁtﬁtddl;y&l@ﬂk?]@ﬂdy@rbr%cﬂl -cycl obut a
nej-4-yl)-3-(5-tert-butyl -1, 3,4- thiadiazol-2-yl)urea,

(+)1- (3 4- Di hydr o- spi ro[2H—1 benzopyran-2,1' -cycl obuta

62.  The c{)br?ﬂoﬁo z;/rﬁr dm- c%% ims 57-60 wh rflfl R? and R* are not -OR”’.

|azoI ur ea,
(f)1- (3 4- D|hydro spiro [2H—1 benzopyran- 2, 1'

63. The @%ﬁ%’ ﬁ ga”eer %flc;a%}p% g& BoMChI B R is -NROR™ and R is C(=L)-
R?, then R 1§ harselsstﬁuﬂaa Iayaﬁs%anwe@ Ryl rﬁ%ﬂ%@ ayr ayémicgar GlyPRu afiryl,

-4-y (1-acetyl -1 i'ndazol -'5-
thienyl, mebLl)ny-r(Oésl Dnﬂymmenéqn lylogzzpeneoplah 26 pymdmnzonr
-cycl obutane] -4-yl)-3-(thieno [2, 3-c]
pyri di ne-3-yl)urea,
64. A cofpduidBacéeddidpyd rcinim i whEidhk the bempomadiaseldetdd fioyme| obut an

@147 ﬁ%%ﬁ@fﬁyﬁ )([‘“f"h%ﬁplf%[%\%u 1abrapomrgP.4) wr@aldmel o -3wo

(lsoqumhnezét)‘?)PMm% PCT/ | B2006/ 002814 () 1
-(3,4-Di hydro-spiro

#H)1-(2 B4314.6% o7-blsyalyidraspiro-[ 28 ell-binzonyreh-24- yoyyand-4¢ vi)-8-

(isoquinolingdb +ydukeal pyri m di n-2-yl)urea, ()1-(3,4-Di hydro-spiro
[ 2H 1- benzopyran-2,1' -cycl obut ane] - 4-yl ) -3-(5-chl oro-

(#)1-13,4-Dihyk0-2pXAFIH -1 ey gpyi a2, 1’ -cyclobutan]-4-yl)-3-(isoquinolin-5-

ylurea,

(+)1-(3,4-Dihydro-spiro-[2H-1-benzopyran-2,1’-cyclobutan]-4-y1)-3-(isoquinolin-5-
ylurea,

(-)1-(3,4-Dihydro-spiro-[2H-1-benzopyran-2,1°’-cyclobutan]-4-yl)-3-(isoquinolin-5-
ylurea,

(#) 1-(3,4-dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3-(8-
chloroisoquinolin-5-yl)urea,

(&) 1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3-(3-
methylisoquinolin-5-yl)urea,

(&) 1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3-(1-
methylisoquinolin-5-yl)urea,
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(01-(3,4-D hydro-spiro [2H 1- benzopyran-2, 1
-cycl obut ane] -4-yl)-3-(5-(4-nitrophenyl) -

wQ 287443906 adi azol - 2-yl )urea, () 1-(3,4-D hydr o- BQI/IB2006/002814
[ 2H 1- benzopyran-2, 1' -cycl obut ane] - 4-y1) - 3- ( 2-

(:t:) 1 (& %h&gﬁhﬁl%)%lgg;—breo 1’-0 clol%u;ann% -4~ ffl) 2-ox %umohn-

-yl)-3-(quinolin-5-yl) urea ()1 (3, 4- D|hydrosp|ro

) 1- (gg}'_b}lly?lfog;;glg) 2Iiml(~l{2ep%9p_}%3/n2£ %p%@?r%g%ei Zy1)- 3<( % 1%5&%(')1&—
S-yDurea, [ 2H 1-benzopyran-2,1' -cycl obutan]-4-yl)-3-((S)-1-(4-
trifluoromethyl pyridin-2-yl)pyrrolidin-3-yl)urea,
(&)1-( A ARy dr8;spir B 2t tHbesipymh 26 deyblobrtapgl-AiyD)23-( pyredisi3ebut a
ylmethylureap] - 4-yl)-3- ((R) -1- (4
trifluoronethylpyridin-2-yl)pyrrolidin-3-yl)urea, -
H)1- (izt(lﬁlﬁ}dr% %M@fb@ﬁﬁp&ﬁhzi‘i IeyorbanRy]-a51)3-fpyridicl gbut a

methyl)urea, "

5-yDure

trlfluoronethylpyrldln 2-yl)pyrrolidin-3-yl)urea,
)1 (é ( gp- Sglfﬁégquﬁ%p%%’-cﬁ%%%ﬁ A fo-ciyf-paut a

benzothiazol-g X Gor omet hyI pyridin-2-yl)pyrrolidin-3- yI ) ur ea,

drospiro[2H-1-b uta
1Ry R ROy oD 173t Hao- £
benzothiazol-2-yl)usYe, 3, 4- Di hydr ospi ro
[ 2H 1- benzopyran-2, 1' - cycl obut an] - 4-
Q1A DiyoosE iy St Bl sty LH-
indazol-5-yl)fuefir onene- 2, 1' - cycl obut an] - 4- yl pi peri di ne- |
- car boxam de

#)1- (N@&xy&r AP At ad ka2, Y 1-c¥lobhitadie] -4, 4)-3 (S hreatitykyt 103-2
benzoth1azol-2 hr onene-2,1'- cycl obutan]-4-yl urea,
3 benzot hi adi azoI 4-yl-N -3,3",4,4" -tetrahydro-2

#)1- ( %éﬁ%f&%}foﬁqm@%}%a Cy§l. g)fﬂi'&ﬂﬂelne 4- )I){\é S‘-"(?—%xethyl 2H-

P oqui n n5y 4,74 -t
indazo ’Y)Vr dro 2' Hspiro[ chromene- 2, 1 - c cI obutan] L4 yl ure

42906
1-GacB I I GOS0 G PO
thiadiazol-2-ylyBef-ane] - 4- yl ) - 3- (| soqw noI i n- 5 yI yurea, (E)
1-(3,4-D hydro-7-nmethyl -s
()1-B2HDihydemspmfRHrl- @HIOP}@%EA bayeplagtanglyyh)-3-[5-(4-
bromophenyl)-1,3-thiazol-2-yl])urea,

()1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-(6-methyl-1,3-
benzothiazol-2-yl)urea, ,

(+)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-(1 -acetyl-1H-
indazol-5-yl)urea,

()1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-(thieno [2,3-c]
pyridine-3-yl)urea,

()1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3 -([5-(4-
bromophenyl)-1,3,4-thiadiazol-2-yl]-)urea,
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(i soquinolin-5-yl)urea, (-)
1- (3, 4-Di hydro-6-fluoro-spiro[ 2H 1- benzopyran-2, 1' -cyc
wo odwanaed - 4-yl ) - 3- (i soquinolin-5-yl)urea, (+pCT/IB2006/002814
1- (3, 4- D hydro-6-fluoro-spiro[ 2H 1- benzopyran-2,1' -cyc
, (i)1F(‘3HHDﬁﬂdi0~$iw[2H3=beﬁ12§1g@évﬂ-B,Q?-bj?clé’mif&ﬂeg-meﬁ)-} 4,6~
dimethylpyfim}din@ 314w, hydr o- 6-f |'uor ospi ro[ 2H 1- benzopyran-2,1' -¢
ycl obut ane] -4-yl)-3- (isoquinolin-5-yl)urea, (

. ; ) ‘.
o B D AR a1

b ol
enzoxazolj’_z_}?g# “Di hydr o- 7- hydr oxy- spi r o[ 2H 1- benzopyran-2, 1' - cy

@13 gﬁ SRt I snt sl eraviatsbr ) (i 2ttopheny)
1,3,4-thiadigzokg )gpp@?]]ﬁ%_z- y1)-3- (i sz?a%noﬁ n-5-yl)ur eg? ”
1-(6,8-Di fluoro-3, 4-di hydro-spiro[ 2H 1- benzopyran- 2, 1'
()1=@tclpibldnoaspispl -y tbenBopytirsfucyeddbuters] whylus g2, ()
furylmethylr¢ag- Chl or o- 3, 4- di hydr o- spi r o[ 2H 1- benzopyran- 2, 1' - cyc
| obut ane] -4-yl)-3- (isoquinolin-5-yl)urea, ()
+) 143(BDhydk d3yito REB1 Tk i 1 ZAPY(@Rnstint 52
QB b e i S s Rt
. - - - SQb I --ben iranz 2,.1' - ¢
urca, (i)lﬁ?,galﬁg%fg%ig{[gﬁ{)ﬁl_%@& S%gra giﬁln 8%1@5@_@}%—?—%@%gzls?q)umo’hn-&ylx
1- (6-Cycl opentyl oxy- 3, 4-di hydro-spi ro[ 2H 1- benzopyr an-

I ;—ii;ﬁlﬂ}%rgs%lijrtoaﬁql Yoy, S A Y &
trifluoromethylpridin-2rhnymrolidine-yBuseadi hydr o- spi r of 2H 1- benzopyr an-
L' -¢cycl obut ane] -4-yl)-3- (isoquinolin-5-yl)urea, ()
, 1'(<R§:3e4rl?§>fqr%’ﬂrewéi-}1\d)@2®yw,iyebrcdplsxmrﬂd{-ﬂma«m)enmpyr an
trifluoromethylpyridin-2yd)nyiielidine-yAuwgr,) - 3- (i soqui nol i n-5-yl ) ur ea.
Hydrochl oride salt, ()
1-((S)-3¢8DihyDrdspite 016 beniopy am DD sty fodoan]-4-y1)-3-((R)-1-(4-

trifluorometisyipyrafi2B-ylygyerntidiny3-ghuda,l' - cycl obut ane]” -
4-yl)-3-(isoquinolin-5-yl)urea, -103 WD 2007/ 042906

_ 1(SPOH-DESARRHPORPI fbenzopyran-2,1°-cyclobutan]-4-y1)-3-((S)-1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yl)urea,

1-((S)-3,4-Dihydrospiro[2H-1-benzopyran-2,1° -cyclobutan]-4-y1)-3-(pyridin-4-yl)methyl
urea,

1-((S)-3,4-Dihydrospiro[2H-1-benzopyran-2,1 ’-cyclobutan]-4-y1)-3-(4-
trifluoromethylbenzyl)urea,

N-3,4-dihydrospiro[chromene-2,1'-cyclobutan]-4-ylpiperidine-1 -carboxamide,

N-2,1,3-benzothiadiazol-4-yl-N'-3,3',4,4'-tetrahydro-2'H-spiro [chromene-2,1'-
cyclobutan]-4-ylurea,

N-2,1,3-benzothiadiazol-4-yl-N'-3,3',4,4'-tetrahydro-2'H-spiro [chromene-2,1'-
cyclobutan]-4-ylurea,

N'-(1-0x0-1,2-dihydroisoquinolin-5-y1)-N-3,3 ,4,4'-tetrahydro-2'H-spiro[chromene-2,1'-
cyclobutan]-4-ylurea,
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(1)
1-(7-Di fluoronet hoxy- 3, 4-di hydr o- spi ro[ 2H 1- benzopyr an
W0 2007/04299€ | obut ane] - 4-yl ) - PCT/IB2006/002814
3- (3-net hylisoquinolin-5-yl)urea, (h)
(*) 1-(3,4-Dilydrottemethsl-shitof 2l d -qpizopfrar2 1- gelpbutgned m-2)-B- - cyc
(isoquinolin-b-gbuteane] - 4-y1) - 3- (3- net hyl i soqui nol i n-5-yl)urea, (f)
1- (8- Cyano- 3, 4-di hydr o-spi ro[ 2H 1- benzopyran-2, 1' -cycl
&) 1-0heDinglro 4~ bthy Bspifa[ Sl dubsnabpyrab2 )\l eyiclebutafel)4-y1)-3-
(isoquinolin-3-y{)ared; Di f | uor o- 3, 4- Di hydr o- spi r o[ 2H 1- benzopyran- 2, 1’
-cycl obut ane] -4-yl)-3- (isoquinolin-5-yl)urea, (-)
B aSHikdh - P . 5 inL01 > 5 -2, 1
i AR S SR RGE e LR AP
ig’p , 42 Di hydr o- 8- hydr.oxy- spi ro[ 2H 1- benzopyran-2, 1' - cy
n

. (+). 1'?’?%5?%8%%7@?%'0 ')gng Pﬁ%i’g’gfl{éﬁ%&’ ?bﬁ%ﬁwﬂf}é{?@i%pyr a
(isoquinolin->-yIytedgy c| obut ane] - 4-yl ) - 3- (i soqui nol i n-5-yl)urea, ()

1- (6-Chl orao- 3, 4-di rQ-spirof2 - benzo n-2,1 -cyc
0 ,1-(%%Delaﬁiéq-ﬁzﬂqupwwégvﬁafqpare{nr{iﬁm?ﬁqu&%-?:w-3-
(isoquinolin-3-=yl)§re@h| or o- 3, 4- di hydr o- spi r o[ 2H 1- benzopyran- 2, 1' - cyc
| obut ane] -4-yl)-3- (isoquinolin-5 -yl)urea, ()
(&) 143,682 iBydmed-y doxti-spich] 3H slpbenappitan-2 Héey dpyutane| 24-1l)-3e y c |
(isoquinolin-6hlijuasae] - 4-y1) - 3- (i soqui nolin-5-yl)urea, ()
1- (6, 8-Di chl or o- 3, 4-di hydro-spi ro[ 2H 1- benzopyran-2, 1'
&) 1-(@,ﬂ@iﬁ?&lbaﬁﬂﬁﬁdréxgbﬁbﬁiro}zH(ll-Béiﬁblpyﬁr@xh—_Q[l-’iywbb&ta@éi#l-ﬂ)-}

(isoquinolin—%-}‘lfrﬁr ono- 3, 4-di hydro- 7-net hyl spiro
[ 1- benzopyran-2,1' -cycl obutane] -4-yl)-3 -

(3Pl apd-F s LA 4q) D10 4-y1)-3-
oo L BT e e Bl RSN
“cyclobut ane] -4-yl)-3- (isoquinolin-5-yl)urea, ()
-( 6- Chl - 3,4-dih - 7- met hyl ; spi 2H 1-
e B S e R R R e, ()
(1soqu1nohn-§:y(lbu@q| or o- 3, 4-di hydr o- spi ro[ 2H 1- benzopyran-2, 1' - cyc

| obut ane] -4-yl)-3-(8- chl oroi soqui nolin-5-yl)urea,
(&) 14®Lhloro-3,4-dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-

(isoquinolin-5-yl)urea,

(£) 1-(3,4-Dihydro-6-fluoro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

() 1-(3,4-Dihydro-6-methoxy-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-ylurea,

&) 1-(6-Cyclopentyloxy-3,4-dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

(&) 1-(7-Cyclopentyloxy-3,4-dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

(&) 1-(7-Difluoromethoxy-3,4-dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-
3-(isoquinolin-5-yl)urea. Hydrochloride salt,

(&) 1-(3,4-Dihydro-6-methylaminosulfonyl- spiro[2H-1-benzopyran-2,1’-cyclobutane] -
4-y1)-3-(isoquinolin-5-yDurea,
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WD 2007/ 042906 PCT/ | B2006/ 002814 (f)
1- (6- Fl uoro- 3, 4-di hydr o-spi ro[ 2H 1- benzopyran-2, 1' -cyc
wo odwanae 4- y1) - 3- (8- chl oroi soqui nol i n-5-yl ) uP€HIB20)6/002814
1- (3, 4-Di hydro-6-fl uoro-spiro[ 2H 1- benzopyran-2,1' -cyc
| obut an] - 4-y1)-3-(3- nethylisoquinolin-5-yl)urea,
(&) 1-(7Difofmhathwy s Mmyld;aﬂsm%{ﬁflolpezxzpmw@aéoﬁy9lahut2nei*4-s§§r
3- (3-methyhsodpﬁb¢ltrﬁﬁl-@r])mfbayl )-3-(3- nethylisoquinolin-5-yl)urea,
1- (6-Chl oro-3, 4-di hydr o-spi ro[ 2H 1- benzopyran- 2, 1 -cyc
@) 1-(7- @1*916{@9 ﬂlchﬁ‘yd% pifo[£H=1-b&izbyyras-agiiicyolobmane]yt- yl)*3e(63 (f)
methyhsoqumcﬂl gwigb dr o- 6- fI uor o- spi ro[ 2H 1- benzopyran-2, 1' - cyc
Sout an| < 4- yl)-3-(1- methylisoquinolin-5-yl)urea,

A | 495 Fardord ] -2,1
. ) 1 (8(()3 6‘@5‘3@@-&%0?!#—1%&%9@2%%?HZQPQ&%@?/' .la]fgg.?g[ an
(isoquinolin-5-yhyteps Ani no- 3, 4- di hydro-spiro

+H1 (& $-g;égq?rggi|z$ E}yr %gq j%m]}%%ﬁy ngngglt)}?rgr?b 14-c¥7c1)0butane] -4-y1)-3-

(isoquinolin-5-yhpmeaChl or o- 3, 4- di hydr o- spi r o[ 2H 1- benzopyran- 2, 1' -cyc
| obut ane] -4-yl)-3- (isoquinolin-5-yl)urea, 2‘
() 1-(638~ Dﬁlmmmyﬂmd@-mnotzﬂé dhoneprp2deavdpRiansl4;yD-3ey cl
(1soqu1nohn-5-‘§}'|l)Uf6ane] 4-yl)-3- (isoquinolin-5-yl)urea, _
N -isoquinolin-5 -yl-N3, 3 ,4,4"-tetrahydro-2'Hspiro

+ LS80 BAS- Ky dkoxyCytiloPiH] Em:hzo;ﬂﬁaryll,tl hlcmlolmiane(]-ﬂ}yl) -3-
(iso ulrgol)lli-(i Eh 4 d| hlsz/}aro spi ro[ 2H 1- benzot hi opyran-2,1' - cycl obut
a 3- (i soquinolin-5- yl)urea,

2,1 4oyl
) 1- ( )4 %drg %g%ﬁloggﬁogﬁ%ﬁ%@%gge{gﬁou aarﬁlez] 14cyclobu§ane] y1)-
3- (lsoq“m"hn(ﬁ Ydtt-nol i n 5-yl)urea, (d)

4d|h dr.o- spi H 1- benzopyr an- ' - eycliphut an] -
() 1-G-Qpgro AR PSSR i e obtare 4IPS
(isoquinolin-Spyiresaqui nol i n- 8-yl -N-3, 3", 4, 4' -tetrahydro-2' Hspiro
[ chromene-2,1' -cycl obut an] -4- yl t hi ogbga, jamd1
() 1-(@RhtaradedihgdbtspiralREbbibaptwysars S -exgebnel-g3)-Xk
(isoquinolin-5cgypedjnd according to any one of clainms 1-64, wherein
the salt is (a) an inorganic

(&) 1-(6-Bromo-3,4-dihydro-spiro[2H- 1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

(%) 1-(6,8-Dichloro-3,4-dihydro-spiro[ 2H- 1-benzopyran-2,1’-cyclobutane]-4-y1)-3-
(isoquinolin-5-yljurea,

(&) 1-(6-Bromo-3,4-dihydro-7-methylspiro [2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3-
(isoquinolin-5-yl)urea,

#)1 ~(6,7-Dichloro-3,4-dihydro-spiro[2H-1 -benzopyran-2,1°-cyclobutane]-4-y1)-3-
(isoquinolin-5-yl)urea,

(&) 1-(6-Chloro-3 ,A-dihydro-7-methyl-spiro[2H-1-benzopyran-2,1’ -cyclobutane]-4-yl)-3-
(isoquinolin-5-ylurea,

(£) 1-(6-Chloro-3,4-dihydro-spiro[2H-1 -benzopyran-2,1’-cyclobutane]-4-yl)-3-(8-
chloroisoquinolin-5-yl)urea,
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acid addition salt selected from hydrochl ori de,
sul phate, phosphate and nitrate, or (b) an organic
WO 2@3/0¥¥02007/ 042906 PCT/ |1 B2006/ 002814 aci d apidi/iB2005/002814
salt selected fromacetate, oxal ate, nal eate,
£) 1 6-FRION-S 4-fibf i Biro TBEVbAL S hy SO At ey AN
Chloroigogﬂ%@'g% 2.0 6§ ({rits 5%%[?%3%:/ L}%OB%I‘IE!H ?o 6§ F@P%ﬂg](:%ﬂﬁﬁ “6-ng

a conpound ’according to any one of clains 1- 65 and a
eutically acceptabl e excipient. 67. The
meth 1.(*) \{ém @ ﬁﬁ ?166@ ot 'éﬂ*&&g ti-Benzapends g velobutane]m-§6;3-(3-
VUSOqWRIMsy 1 P¥R@: phar naceutical |y acceptabl e exci pient is
a carrier or diluent. 68. A nethod for preventing,
(&) ktfeChlores idrdjhpdrotspieal2HAtybenzopapiahi i *cbycROaPhOL4-FH.-at-ed
methylisoquinelmaSw])uredi sor der or syndrone in a subject in need
t hereof conprising admnistering to the subject a
() 1-(6eChlpessB cdihydroBpikSOHL M8 h-20f>. 0 on.3-01-
o 8t 2o BB PR s

methylisoqugelprsliglygreb0 any one of clai 1-65.
according to claim68, wherein the vanilloid receptor

Do i . di d i '
© S R o ol 1 e At
ni

methyli
ethylisoqy 78, rreceptor 1 (VR1l). 70. The nethod according

1
va
to cl aim6§g, erein, the disease, disorder or syndrone
(. .(il).lTég"ggf‘}%ii%‘gﬂ"m}#ﬁ’tsﬁ’éo@Hol;belé?@ﬁwiagtz,h’gcysfobp’ahm],-4-al~)e&-e
150quInolingps¥Mrednr oni ¢ pai n, noci ceptive pain, neuropathic

pai n, post-operative pain, dental pain, cancer pain,
. ®ldeamine-3ghilihydiorspimfPH-1 denzupyiseh e ntwlobuesr]-dias-
(isoquinolingaylureaye to mi grai ne, arthral gi a, neuropat hi es,

neural gia, trigem nal neural gia nerve injury,

(+) lelf7eltidonos3, Aalitiydpabpizo[ 2R UB LS aﬁa,q_tucg)aobﬁtglf;é;{jhgﬂ?.tgby,
e

(isoquinolinsdeylngtd,c skin di sorder, strokKe, urinary
hyper sensi ti veness, urinary incontinence, vulvodyni a,

193stH kAl Qi s C s _irritabl e bowel
(isoquiéjﬂnggﬂlg-%%&ggg{}f%ﬁle %_gf%g%ég?&?&e]{l?’EX-C%%I%%LE%?J}@H?g?I tis,
ileitis , stomach-duodenal ulcer, inflammtory bowel

el e; L , 5,.di sease,_cel|ac disease' an
e R RO BB ES A o labutan 4
ylthiourea, . . . .
respiratory disorder such as allergic and non-allergic
rhinitis, asthma or chronic obstructive pul nonary
(&) 14 4ectibycdrospirp[2 B 1-benzothiegkiran-2,43reydobutard etigl) Seidog ainelin-5-
yDurea, dermatitis, pruritic conditions such as uremc
pruritus, ferveseence, nuscle spasms, enesis,
. (®1-tybRioesi adihydrpspies2HN -bertddtHib R ghnD, l%yélo%ﬁﬁﬁﬁ»4-%-'§@f y
(isoquinolin-defljuedat s, restricted brain function, anyotrophic
| ateral sclerosis (ALS), denmentia, arthritis,

+) 1934 bitdrSH-di »Habesi riigaria, actinic
o PR ehii AR e e 200 B B4
ker at ocant hona, al opecia, Meniere's disease, tinnitus,

i N’-isc@ﬁ&%‘iiﬁ%‘!ﬂ-ﬁS,ﬁ,qzﬂ'-?ett%h}g&rg-%r'lg-%{)i?o[%Hr%m%%g-b, r']-cyclobu‘can]-4-
ylthiourea,

and pharmaceutically acceptable salts thereof,

65. A compound according to any one of claims 1-64, wherein the salt is (a) an inorganic

acid addition salt selected from hydrochloride, sulphate, phosphate and nitrate, or (b) an organic
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prostate hyperplasia. 71. A nmethod of treating pain in
a subject in need thereof conprising adm nistering to
W b@7/08290¢ ect a therapeutically effective anouPCT/iE2066/002814
conmpound according to any one of clainms 1-65. 72. The
* o , | .

acid addition ggltt @_Srlﬁcet&{lm ﬁ%ln?‘t hog&g%é’c?%’%ﬁleﬁ[ﬁ’:tﬁg?ﬁ&f ﬁgr%?% Ilﬁri]@sygﬁé, Ruccinate

and cinnamatehr oni ¢ pain. 74. The nethod of claim 71, wherein the
pain is post-operative pain. 75. A nethod of treating
neuropat hic pain in a subject in need thereof

66. A phafifdBeiical BempaMidd ol R isidith dnpdv@d seddir@aE tdany one of claims 1-
therapeutically effective anount of a conpound

65 and a phargleessitigiliicpoceptably exeipisnbf cl ai ns 1-65. 76. A nmet hod of
treating urinary incontinence in a subject in need
thereof conprising admnistering to the subject a

67. The phiveraageichl cahpositdd eabotdigg sorelaivh 68 vehegsinmbel ptarmaceutically
according to a one of clains 1-65. 77. A nmethod of

acceptable exgipiegt s 3gariIes OF Vs colitis in a subject in need
t hereof conprising admnistering to the subject a
therapeutically effective amount of a conpound

68. A method dordirengenting cangeliopatingodr todatingre vanileid R8eptér medinted didfease,

disorder or stgxg)cﬁ%}n;e gg ﬁgg@ﬁﬁb Q}egﬁl ?%3&%&%]8?@3%?@1@%%%&% to the subject a

therapeuticalll REEARR Wit bfa &Rl WecordMY i arf ord oF QIR M5,
according to any one of clainms 1-65. 79. A nmethod of
treating inflamuation in a subject in need thereof

L it o i o . . '
6. The FEULASLRINRIT Mt B, bk g Sty g disos,
disorder or sgndromdiing painasryinfamnotorg| disease, disdber or dddrorMOmediated by
ot 2007/?%55?06 PCT/ 1 B2006/ 002814 80. A process for the
vanilloid recegfog JAVR)-on of a conpound of claim 1, wherein R6 is
hydrogen, which process conprises the steps of: (a)
reacting the conpound of forrmula (1) with a ketone of
70.  The nfeghoduiiceording to lan (EHRBRin-B digRrseRdisonder erigyndmme isgelected

from the gro&pocrzoql]s?sti&go QPB«%H,O' ac%e Leﬁfm,‘%ﬂr&ig %)c\in, nociceptive pain, neuropathic pain,

post-operative pain, dental pain, cancer pain, cardiac pain arising from an ischemic myocardium,
pain due to migraine, arthralgia, neuropathies, neuralgia, trigeminal neuralgia nerve injury,
diabetic neuropathy, neurodegeneration, retinopathy, neurotic skin disorder, stroke, urinary
bladder hypersensitiveness, urinary incontinence, vulvodynia, gastrointestinal disorders such as
irritable bowel syndrome, gastro-esophageal reflux disease, enteritis, ileitis , stomach-duodenal
ulcer, inflammatory bowel disease, Crohn’s disease, celiac disease, an inflammatory disease such
as pancreatitis, a respiratory disorder such as allergic and non-allergic rhinitis, asthma or chronic
obstructive pulmonary disease, irritation of skin, eye or mucous membrane, dermatitis, pruritic
conditions such as uremic pruritus, fervescence, muscle spasms, emesis, dyskinesias, depression,
Huntington's disease, memory deficits, restricted brain function, amyotrophic lateral sclerosis

(ALS), dementia, arthritis, osteoarthritis, diabetes, obesity, urticaria, actinic keratosis,
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ORA (RS N R 0", 3 X R (b) converting the
conpound of formula (3) to a conpound of fornula (4)
WOReDMAEs 3 (R5)n ] R X R R2 (4) (c) reduci hgr/iBee06/002814

keratocanthoma® Qﬁgé&'@ d1Qficrt Qrdiadade, (rhhitid, hpaaceidlisixigy alirerders and bemign
4 conpound of formila (5 RF \NHR4 (R)n R XR

prostate hyperpl&ia. (5) (d) reacting the conpound of formula (5) with
a compound of forrmula (6), wherein X is a |leaving
group and RP is hydrogen, alkyl or aryl, X CYORP (6)

71. A meth&cP of aedn )ISa(il{lﬂDbJ@db @bt ifnateﬁ'dltkr con‘il;ﬁﬁmg a5 0 (VI K) he
CT/ 1 B20 ﬂg /002814 JY RI - é(ﬂ) R% #2908
subject a therapeutlcally effective amount of a compound accordlng any one of claims 1-65.

72. The method of claim 71, wherein the pain is acute pain.

73.  The method of claim 71, wherein the pain is chronic pain.

74.  The method of claim 71, wherein the pain is post-operative pain.

75. A method of treating neuropathic pain in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of a compound according to any
one of claims 1-65.

76. A method of treating urinary incontinence in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of a compound according to any
one of claims 1-65.

77. A method of treating ulcerative colitis in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of a compound according to any

one of claims 1-65.

78. A method of treating asthma in a subject in need thereof comprising administering to the

subject a therapeutically effective amount of a compound according to any one of claims 1-65.
79. A method of treating inflammation in a subject in need thereof comprising administering

to the subject a therapeutically effective amount of a compound according to any one of claims
1-65.

- 107 -



(RS n j RB X R R2 (7) (e) reacting the conmpound of
formula (7) with a conpound of fornmula (8) R7 HN
W@ 3)07B42906 f or m t he conmpound of claim 1. 81. A PCDTERS65/002814

for the preparation of a conpound of cl ai m 1, wherein

R6 i dr oge roc cQ i ses_the steps of.
80. A propy ethE proRg e Qi remBP A AR It BT R B hygTgsnrtich
process comHsed MHepd of:6) , Wherein X' is a |eaving group and RP

i's hydrogen, alkyl or aryl, IIN-- R7 R8 X CYORP (38)

(@) ( 6%acting tecompeundafoamulad) Wish mkitong of foRBula (RCYORp

R7(9) (b) regcting the conpound ofoforrmla (9) with a

compound of f¢rrmula (5 R6 \NH RQ;73 (RS n R~ R X

R (5t ’R'e conmpound of cI iml. 82. A

pr ofessTf or |t he preparation of @ nd of claim1,

wher ei n i sXthydr ogen, which process conprises the

step of reagting the conpound of feynula (9')

to form a compound of formula (3)

(o]
4
5. S 1:{3
®3) i
X R
3) R!

b

(b) converting the compound of formula (3) to a compound of formula (4)
N—"CH

|
R
s, oS R®
(R )n |
F % R?

R]

4)

3

() reducing the compound of formula (4) with a reducing agent to form a compound
of formula (5)

RE
\NH

R4
(RS)HQE‘I R?
F x R?

R
&)

(d)  reacting the bompound of formula (5) with a compound of formula (6), wherein
X’ is a leaving group and RP is hydrogen, alkyl or aryl,
X'CYORP
(6

b

to form a compound of formula (7)
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-109 WD 2007/ 042906 PCT/ | B2006/ 002814 Rg NCY (9)
with a conpound of fornmula (5) R6 \ NHR4 (RS)n R3

WO 20R2/0R906 (5) to formthe conmpound of clai m 1. P@BIB2A06/002814
process for the preparation of a conpound of claim1l,
wherein R6 is hydrogen, whigh process conprises the
step of reacting an am neg o/ﬂj\f@grrmla (10) wth a
conpound of fornula (8) Y RY¥ R7 R (Rs)n HNC X R2
R8 R (10) (8) tof cogmpound of claiml. 84. A
process for the pgepg ion|6F a conpound of fornul a:
(R)p Y I-HN (R5)n MNAN g(lez R3 R4 XR RL

)

b4

(¢)  reacting the compound of formula (7) with a compound of formula (8)

to form the compound of claim 1.

81. A process for the preparation of a compound of claim 1, wherein R® is hydrogen, which
process comprises the steps of:
(a) reacting an amine of formula (8) with a compound of formula (6), wherein X’ is a

leaving group and RP is hydrogen, alkyl or aryl,

R
\Rg X'CYORP
t) 6)
to form a compound of formula (9)
R8
R7> NCYOR?

©)

2

(b)  reacting the compound of formula (9) with a compound of formula (5)

6

R
~N
NH
R4
5, ~ R?
Ry

2

X R

to form the compound of claim 1.

82. A process for the preparation of a compound of claim 1, wherein R is hydrogen, which

process comprises the step of reacting the compound of formula (9°)
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(1) wherein X and Y are independently O -S(Om or
NRe; R and R2 are joined together to form an
wo@pio7osabé y substituted 3 to 7 nenbered sat ur aP€IB2006/002814
unsaturated cyclic ring, which nmay optionally include
one or nore heteroatoqg gbgcted from 0, NR9 or
S(OM -110 WO 2007/ 04290 /1 B2006/ 002814 R3 and
R4 are independently hydr@yen, cyano, hal ogen, -OR9,
unsubstituted alkyl or -NROR1O, or R3

Wﬁhacmnéﬂ@ﬁ Z%#%ﬂ@?ﬁér forman oxo group; each occurrence of
R5 is independently hydrggen, nitro, cyano, halogen,
-OR9, substituted or unsubstituted al kyl, substituted
or unsubstituted al ken ubst+i tuted or unsubst i t ut ed
al kynyl,  substit uggdltor stituted cycl oal kyl,
substituted or unsubst ? ycl oal kyl al kyl ,
substituted or unsubstitutedr'cycl oal kenyl,
substituted or unsubstituteg cycl oal kenyl al kyl,

o £ substi tut ed or unsubstituted aryl, substituted or

o form the gopap@yndiaf¢faéd lar yl al kyl, substituted or unsubstituted
het er oaryl , substituted or unsubstituted
heteroarylalkyl substituted or unsubstituted

83. A pme¢se rfotctghelprcpagatmnm)f a l\clﬁ)ui%?gnd ot eldin@1, Wﬁé‘éﬁlsﬂ Islﬂl@?ogen which

eter cl yl.al k

process com_p t%ﬁg %f re:acty lg(e@emnpg of B}rmg%((@% p{hgmmpotmd eirfarmRila 8®)
are |ndependentIythdrogen nitro, cyano, hal ogen,
substituted or unnubstétuted al kyl , substituted or
unsubsti t utet™Sa k7 "substituted or.gnﬁhbstltuted
al kynyl ,®® unsubstltut {CIoaIkyI

Host et ut ed cycl oal kyl Rl kyl

substituted or wunsubgtituted cycl oal kenyl,
substituted or uHsubstituted cycloalked@lalkyl

to form a coﬁlllbbﬁﬁd bedigeh or  unsubstituted aryl, substitut ed or
unsubstituted aryl al kyl, substituted or unsubstituted
het er oaryl , substltuted or unsubstituted

bstituted unsubsti t ut ed
8. Ap rﬂ& ﬁoggﬁey r%féarét}d&%u CO&%&?‘??G@@B unsubsti t ut ed

heterocyclylalkyl - OR9, -NRQRJ(Q,,)p C( L) - RO,
-C(OOR9, - C(CbNRQRlO - S( 6/,,- , or
-S(O.-NRAR O, each ccurr of RO and R10 may be
t he sane or dlfferent %?l ependent |y hydrogen,
-ORa, -SRa, gybstitnted Rt ed al kyl ,
substi tut ed or"\ynsuhst jR*ut ed ®nyl, substituted or
unsubsti t ut ed 4bstituted or unsubstituted
cycl oal kyl, su 0r unsubstituted
cycl oal kyl al kyl , suBbstjtuted or unsubstituted
cycl oal kenyl, substituted or unsubstituted
cycl oal kenyl al kyl , subsgbtuted or unsubstituted aryl,
substituted or unsubstituted

wherein
X and Y are independently O,-S(0),,, or NR®;
R and R? are joined together to form an optionally substituted 3 to 7 membered saturated

or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from
0, NR’ or S(O)m;
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aryl al kyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroaryl al kyl,

W@ w3906 ed or unsubstituted heterocyclic groﬂmmﬂBﬂmwmnsm
substituted or unsubstituted heterocyclylal kyl,

kvl N}ﬁ?ﬁ?“e lmﬂ%}?ﬁwe%g% {‘%{R%%%‘q(ﬁlgaéﬁ%'ﬁmé\ﬁ&)%uwgsnmted
aikyl or

EOﬂRﬁwmﬂRﬁ&@ammhb@maﬁbﬁyg@mp attached are j oi ned
together to.forman optionally substituted 3 to 7

cach geREEe OLR} i5pdependsnily hucioasm 1D, eyw19, balogeny -ORAisubstituted

or unsubstltﬁfét?’ alk?pgﬁt%?g}rtr%d%or' %&Lﬁﬁ:ﬁ&te%f alkéf gﬁtsgéégﬁtrlt tﬁgégsa%&gﬁteg alkynyl,
substituted dRmnbutstmexichyolohikyl, Su‘th;yid.ft@g@funsu@ﬁmtcéafcl@dlﬂbﬁ&lkwElﬂﬁ'tlﬁﬁed

or msubstis 5§ etk SviRH T torgmsahrstiet pretnoskema| Wby mbstined o
unsubstltuteW Q4R 8PuR Qﬁégfg]%g@ ?Mﬁ%g%lﬁbgt& A gzg 'uﬁu&ﬁb‘iﬂ%ﬂ{d l%et%roegyl,

unsubstituted cyc or unsu
substituted Cmylcsldﬁtlkxjdddiet@yd)arylsﬂ:bls tsubamtletdd oounsubstitined hetetoedclic group,

st EYRIBHEM b SRS A SERBR AT v, ceommgin®.-

s«»mgé’oﬁuﬁsg J-NBPRY: or unsubstituted arylal kyl, substituted or
unsubst i t ut ed heteroaryl, substituted or
n¢h 7 Bretindeperdentis hydregeny miro gyanos hideger, aul@t.inmd or unsubstituted

i, SRS 55 B S B SR S o

unsubstituted CYDyAIRRdsubsiBH A or %s%sﬁ@@gmymylaﬂd‘)llﬁ%ﬁbstgﬁtea or -

. rotecgtin u an ether with the
S TN N T
unsubstituted @ryl AuBtAAtedBE ﬁr%ﬁ@étftﬁ%e§ k}‘lU§Lﬁ>§tlt%te'd%r&lﬁmﬁ{e%qieteroaryl

saturated or unsaturated cycliic ring,
substituted 0@ poswsttuted heteroandalkst, sulssamted qouiisabsitaad bttsrosmlwcgrelap

s 0B T8 Ry B A" GBS0 2L Fren b B

C(O)NR9R‘%1Lﬂk(yj)m-fs"umss(mmxewm‘f) unsubstltut ed al kenyl,
subst i tuted, or ugsubstituted al k%/nyl substituted or
each QRAIIREES PLR eI c MERIDeyhe sampmditierentangys indspardentit ed

hydrogen, (§’H‘C| e Msﬁ{u‘ﬁéﬂl or v Litut ta‘ﬂ@yl%ub%té??%?é%b@@tuted alkenyl,

cy¢l oal keny substituted or uns
substituted og yaumbatlmmdwllladnky substitiitat ortuntselobtiouted cycdasdbistlj dubbtidtedioy | |

e 03 0, SRR LR MBS 0 O

unsubstituted Bjidl&ﬂkdzriywll%d JuBStRG10E VE Lh@bSitaHeR aryil Uﬁ%ﬁﬁtﬁt&l Qd uRdubstituted
unsubsti tuted heterocyclyl al kyl; a substituted or

arylalkyl, subsigvisd or pasubgiteied Seterampil aiukstituise oaupmstet@tqdrhgtegmxlplkyl
substituted of ﬁnﬁt}?@fﬁlteﬁqxe{e%(cggltl g:%ﬁ%@%{)stlt‘éfea I?)r hgs% gtét%{eg %F%rogﬁc n]a'ikyl -

0|ne
NR®R®, —-C(=dptR n@m)y) RS b[b(ﬂ)l\IlRlﬁR%d-S&))mORmeS[‘!@)?J HH ERotRALRIR Briaken
b rh saturate ring gh may optionally include
together it fheegens bich hegiee Wtehed B8 vinghiogeinIe fom g

tionally suRGHItRCTIY T BBRBered sdntr &Q@@ lh%gﬂ
optiona ySsu bstituted or %nsabstafe?l?trgg f\j;@%ty!)l-\{c ’occurrg%ce
optionally ingludg af lsastrivie petarbetvmisyselRctes fromm ONN&% or S

each occurrence of R* and R” independently is hydrogen, -OR°, -SR°, substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
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each occurrence of mis independently O, 1, or 2; n
is an integer fromO to 4; and p and q are o
wo paeperaently 0, 1, 2, or 3, the process conpeT/E20¢5/002814
the steps of. (a) reducing a conpound of formula (4)
XR R (4) to forman am ne of

substituted fﬁ‘wf’g@@d ?Iyqﬁegaiﬁé, supgiiitador onsdsdtued Ty rR2Ikg BUlG0 A8 bstituted
. . .5 ' t
or msubsht&%’é?}c@cl?}?l%g??ﬁgﬁ%%ﬂ?@ Vl\lﬂn%:éh)sgége)g nc,gélﬁ%l]l Ergﬁgl%gﬂ g&hsgguéeiiﬁr

unsubstitutadnargiRpubstued qrRinfybstitea Alylalky), subdiieted or BRubSituted heteroaryl,
to forma _conpound of formula

substituted {)]lly lgnrsg Eutg\(? b%@@%@alﬁ ; ylsqm’gtufﬁdégélpg%hsgw&@khegerweﬁ@ gregip,
substituted 6 urfs@b4H#tad hétBokPelyl¥Iky), -b(=1)B8) -c(0yotR, (KR s, ke, -
S(0)n-NRRY, -NR°RY, or a protecting group, or R* and R® taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
0, NR°or S;

each occurrence of R® and Ris independently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl; or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and RY taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms selected from O, NR%or S;

each occurrence of R° is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR®;

each occurrence of m is independently 0, 1, or 2;

nis an integer from 0 to 4; and

p and q are independently 0, 1, 2, or 3,
the process comprising the steps of:

(a) reducing a compound of formula (4)
HO.

(Rs)n IN R3
L
Py R?

)

to form an amine of formula (5°)
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R& / x R R (Il) wherein X and Y are independently
O-S(Om or NRe; R and R2 are joined together to
wo eoomioaa¥0ept i onal |y substituted 3 to 7 nmenber eRCT/IB2006/002814
saturated or unsaturated cyclic ring, which may
optionally include oqe q&ge het er oat ons sel ect ed
from 0, NR9 or S(Qﬂﬁ? R3 and @4 are independentl|y
hydr ogen, cyano, halog\h\~ R* substituted or
unsubstituted alkyl o r20r R3 and R4 together
form an oxo group; each occlirkence of R5 is
i ndependent |y hydrogen, n|Q5 , cyano, hal ogen, -OR9,
substituted or unsubstitut?d al kyl, substituted or
(b) unsdabsiig the taethnedkmbla (SYRELH 4 wlﬁ’ﬁblﬁﬂ ol BSreRd ptwt ed

al kynyl, substituted or unsubstituted cycl oal kyl,
substltuted or unsubsti uted cycl oal kyl al kyl ,
substituted or unsubﬁil(y@ed cycl oal kenyl ,
substituted or unsubs cloalkenylalkyl
substituted or - 906 PCT/ | B2006/ 002814
unsubstituted ary @hted or unsubstituted
aryl al kyl , substit ut ed @h unsubstituted heteroaryl,
substituted or unsubstituted het er oaryl al kyl ,

wherein R? suilydtdgenitadldy, ot anyh 3o bstn 4 eongsbunétog faswtd Ilc gr oup,
substituted or unsubstituted heterocyclylal kyl,
-NROR10, -C(=L)-R9, -C(O O R9, -C(O NROR1O , -

85. A prséddl Brie p I‘%*Barat%tgfrﬁ* NRRLA offorfl; R are
i ndependently hydrogen, nitro, cyano, hal ogen,
substituted or unsubstituted akkyl, substituted or
unsubstituted al kenyl, subs{/ ted or unsubstituted
al kynyl, substituted @r ungSubgtituted cycl oal kyl

substituted or unsubstlit ut Ioalkylalkyl
substituted @f) $bst i tuted cyFI’ Vkenyl |
substituted or pst rtuted C oalkenylalkyl

substituted or w ub$tTR'ut ed aryl, substitut ed or
unsubstituted ary X stubstltuted or unsubstituted
heteroaryl, substitutged or unsubstituted
het er oaryl al kyl , substituted or unsubstituted
heterocyclic group, suldtituted or unsubstituted
het er ocycl yl al kyl, -OR9, -NROR10, -C(=L)-R9,

-C(OOR9, - C(O)NRORL, -S(O mR9, or -S(O m NROR1O;
Xaneacbreciﬁ@spen@ermqsa i (8%, aRNRRLO rray be the sane or

lwgtf ferent and Is indep endentlﬁy ydrogen, -ORa, - SRa,
R" ang Bsarp gojnechtogethenis doret an enticga R‘&hstlt%qsﬂb%tq T wembensd saturated

or unsaturatt SRS ink U BLh Bl SR¥bnally include one or more heteroatoms selected from
0, NR’ or S(O)m;
R’ and R* are independently hydrogen, éyano, halogen, -OR’, substituted or unsubstituted

wherein

alkyl or -NR’R'®, or R? and R* together form an oxo group;

each occurrence of R’ is independently hydrogen, nitro, cyano, halogen, -OR®, substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
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substituted or unsubstituted al kynyl, substituted or
unsubstituted cycl oal kyl, substituted or

waer@alosrnsé ut ed cycl oal kyl al kyl, substituted orPCT/IB2006/002814
unsubstltuted cycl oal kenyl substltuted or

el UL e ORI S 0
substituted Grunbstivtlted 1S dry ik © dutinkBe shﬁéi'ittl?cp Flgtgﬁ)rc%ﬁcygroup,

substituted or unsubstltuted eteroaryla
substituted o5 winsulistitntesbhetaroayakyledlsyli INR&J h€(=eIL)eR§40C((O)Q}R3 up:(O)NR9R‘° -
9 98gh. or unsubstituted heterocyclyl al kyl,
S(O)m'R’O‘N&gé@w KR=t)-Ra, -Q(OORa, -C(ONRaRb, -S(OmRa or
an(ﬂ(@ifé’rlmﬁdenﬂﬁ' h%o@éﬁj nRﬂcQ c?zﬁiﬁeﬁaloﬁé?ﬂ §1§lﬁﬁfuté’& (SIIMn"th?stltuted

rogen atomto which are attach are joln
alkyl, Substltu@%@wuhsatmﬂﬂkml Sb‘?ﬂtlfﬂﬁﬁbpll l}nSQbﬁﬁ@!’fEd eﬂkantvlssubeumted or

unsubstltuteg‘égagﬁlﬁglf a?otsﬁt]'h?etdl ncﬁ&g&{kﬁf&h%& Y@ﬁ(ytl, B%%‘E‘%@ whi ch

unsubstituted eycﬂoalkehyﬂ rsumtﬁutedxﬂemubﬁwte@eﬁlmmmaﬂm esubktittied apd
pendgntl y i s. hydro -SR, substituted or

d -
nsubstitute AP RITHEL AT SHSRbTITE B TA Y. BB Bhicdms UBBORY Hesheleroary
I
substituted @ uﬁﬁﬁ%h‘tu’c&i‘&%ﬁrb%ﬁﬁaﬁgé ?Plt)%{f\r;tgnp&tﬁr{s 1%;[?41 ﬁ%(tg%)g%'cl{c &raup,

substituted
substituted apunsihstibedd HetereaycyledkdaOR/), aVRIR ' —sﬂﬁaﬁ) R? LHOEQ)O-R?, -

9 1(u of Ut cy. bkenyl , substituted or
CONRR'DSAHRR’ o Sg%y@*‘g@l kenyl al kyl , substituted or
each @B&H‘E&ké bﬂRéﬁldaRlS() ImayDéRBd dalmét (ﬁ‘d.hfféreh'%ﬁ% IldbpRently
I al k substituted or unsubstituted heteroaryl,

hydrogen %1&% s$Rt, awat%qd Qrvesubstifutad aliey | abetitaige or angupstituted alkenyl,

e
unsubstituted @dh@lkﬂalkyﬁé@sﬁk&éd orGhEYNRRted eySlokeni, substiddarNRRd,
ect|

wnsubstituted GEIOHERTSIATEN, TS HEH R GG BLan Do o0 Wb
arylalkyl, sub$titeBéP QRABRABRE heteRaWl S%Bsﬁtﬁf%)l oft ﬁﬁs@%tﬂﬁ:ﬁ?@te%a?ylalky]

joined to forman opticnally substituted
substituted WM@W@&I@W@HYGHC gl@upmbattuﬁeétoe unsWpstitited hietepeyvlylatkyl, -

NRR, - eCt%@@a %thyg 65?35? EO ac?]r gﬁmhggﬁgwgag f Ry faken

together w1th€hel 1Stro geteman tewhick tﬁW@mhedlm%lh&I ®@etBEr to form an
nsubstituted _al kyl, substituted or unsubstituted

optionally Stﬁaﬂz@ﬁsﬁ 3 tosf mmempergd é%wai@edlm élammtedtcwwamw ghich may
optionally ing R bt fe%tqglo Abter Rﬁx‘l’sbs%iécteﬂtfﬁ??( ey X uk) substituted

or unsubstltute cycl oal stltut ed or
each onautsmte bﬁR%mddiPah@ekkmylbr is ]sydnegant DR -$R°, substituted or

msubstore S SRS B b R RR b B R toms,
substituted o2 idsstidited oyulRalkiL WiRENAEd stimhsctitdistt @Qldﬁﬁ@y%l?ﬁr Mibstituted

substituted or unsubstituted het er ocycl i c ?rou

or unsubstituehexalealienyl, @ubsuhmmtwmhséwtmy@k@w@muq Isybatltuicd ol
& I l.al k
unsubstituted 513? ts'u%)%’tn g gcé :8153 s ﬂﬁé&?&g& E.Ig/ﬁa ﬁ%ﬁ{bg ﬁed%& gg%%&?tu{% heﬁ:roaryl

substituted otr esubistitueddiztedd@yialke], \stﬂlbs&hltédl@zyurﬁﬁ‘&u@ltécaﬁét@@cf@ﬁé giSup,
Jondtoforman ionally . substituted 3

{ to
substituted pteslhetpronyely a@kyluﬁgakﬁliar@éolqr& J Q(@)NER“W(@MR" -
$(0)n-NR°RTBWICRH | 2030rbtéc 8 or R* and R® taken together with the nitrogen atom
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at least two heteroatons selected fromO, NRe or S
each occurrence of Re is independently hydrogen or
WG amsi2om ed or unsubstitut ed al kyl ; each OC CRCT/E320@6/002814

of L is jindepe ccu rence of
to which they e atap B Rt gt cnpotnaly b oS FiREbreH Sefed
or unsaturated! c‘?ycﬂe rif dyiRcifmdy BpRomlLy th@ Qaakd ﬁho%etéeatgms 9¢lecled from

. he procCess conprising the steps of: (a) reducing a

O,NR"or S; conpound of Formula (3) (RB)n\ OR3 ~ R4 R2 XR

each oé&l‘z\-re)lggcr&to%l 3 (I?é%q%ﬁgﬁe%g I&Bf }%@gu eaﬂ%é%tu{eg%)r Q %T')sﬁ%ted\

alkyl, substltuf%@_rdr'uﬁ&ﬁﬁﬁt‘u%?e&ﬂ&yl cHstihger o Lﬁﬁuﬁdﬁmte@ﬂmwdstmﬁtltuted or
formula (13) wth conpound of fornula (6 wherein

unsubstituted xyclpalky, subafititied og na%ﬁbstxu@é@bﬁoa%l)alkﬂ éubﬁmpé Otonpound
unsubstituted ggrcléﬁﬁéﬂﬁ,%uﬁs]ﬂ@tecﬁél) ud ¥R c@oa%ken%a‘lkﬁ%uf‘st%ed Bk

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocyclicAgroup, substituted or unsubstituted heterocyclylalkyl, or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms selected from O, NR®or S;

each occurrence of R°® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NRS;

each occurrence of m is independently 0, 1, or 2;

n is an integer from 0 to 4; and

p and q are independently 0, 1, 2, or 3,
the process comprising the steps of:

(a) reducing a compound of Formula (3)

®)n O r3
s
RZ
= X Rr!
®3)
to form a compound of formula (13)
®), OH ps
\\ R*
| / R?
X
R]
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(14) (c) hydrolysing the conpound of Fornula (14) wth
a base to forma conpound of formula (15) (RS)n NH,
WOR07R4290K RZ R (15) (d) reacting the conpouPdI/tE2006/002814

©) | ek thd bl & IR n £ b deBmmufa (6, wherein

X 1saleaV1hggrocmgen alley, or aryl, to forma conpound of

formula I'l. - 116
X'COCH;
(6
to form a compound of formula (14)
®3), NHCOCH;
X R
Pz R?
X %!
(14)

(© hydrolysing the compound of Formula (14) with a base to form a compound of
formula (15)

(Rs)n NH, R3
P R?
X X
(15)

(d)  reacting the compound of formula (15) with a compound of formula (11)
Y

PN

HN"  ORe

(R")q
®R)p—— /

(1n

, wherein RP is hydrogen, alky, or aryl, to form a compound of formula II.
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