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BACKGROUND OF THE | NVENTI ON 1. TECHNI CAL FI ELD The present invention

relates to novel conpounds which nodul ate the CB2 receptor and their 15use
as nmedi canents. 2. BACKGROUND | NFORMATI ON W2008014199, W2008039645

di scuss the CB2 receptor, and the therapeutic uses of the 20CB2 receptoor
agoni st conpounds di sclosed therein. It is believed that the highly

sel ective activation of the CB2 receptor with an agoni st may offer avenues
of harnessing the beneficial effects while avoiding the adverse effects

seen wwth dual CBl/ GBanpanbbWhathdSdetivplydylodglaté The CBR2cReeptpr Expert
Qpi ni on on Investigational Drugs (2005), 14(6), 695-703). It is desirable

therefore to provide agonists of CB2 wwth mnimzed CBl1 activity. 25 PCT
Appl i cation Nunber PCT/US09/ 34464 di scl oses conpounds having CB2 agoni st
activity. The conpounds of the present invention differ structurally from
t he aboveAdmh@ﬁ@@éﬂﬂtonpounds for exanple the present R5 in the fornula
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| NVENTI ON The present invention provides novel conpounds which bind to and

nodul ate the CB2 receptor and have | ower CB1l receptor activity. The

i nvention TRENRAS: Wpharnmaceuti cal conpositions for
treating Pégﬁgnnatlonqﬁi way of the adnlnlstratlon of therapeutic anounts

of the conpoundsTECHhH@AiﬂﬂEmI)on Lastly, the invention provides a 10

met hod and, phar maceuti cal 05|t ons for t ting pain way of th
adni ni str g“ﬂl? BFFSEHt I%W@Flalbéf‘d%% OaﬂPdﬁfrﬁoénR?Pn%‘éf{“&grﬂﬂﬂ% thsﬁ%@cgm {Bsir
BRI EF | DESGR RThEfdenlE FI GURES 15Fig. 1: Flow rate graph tine vs %organic

(B) using evaporative |ight scattering detectors. Fig. 2. Flow rate graph
time vs %organic (B) using HPLC- M5 equi pnent. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 20 | odi nent 1, the invention provides
conpounds of tﬁeﬁﬁ§¥§3?§€ﬁ§$1§F§§§%§?@ﬁﬁ ring Ais a 5-nmenbered heteroaryl
ring; Rlis hydrogen, Cl1_10 al kyl or C3_10 cycl oal kyl which is optionally

substituted with 1-3 Cl- 3010 al kyl, each Rl or it's substituent is
opt i onal | YWHBGehE% iy 0208039 dixrrothpCBUSe@Lor: 08769 ThaamRptis ugs-of the

al kyl 20 Cng% r(é\é/e(i)lté)r%gié%lsf co%{}yoluﬁ&g ai%]&e’d tﬁérgilng qf itg %QMéVed%}a_t '1'196 lﬁgmly’selg‘?ﬁ\ifeo
activation of the CB2 receptor with an agonist may offer avenues of harnessing the beneficial
effects while avoiding the adverse effects seen with dual CB1/CB2 cannabinoid receptor
agonists (see e.g. Expert Opinion on Investigational Drugs (2005), 14(6), 695-703). It is
desirable therefore to provide agonists of CB2 with minimized CB1 activity.

25

PCT Application Number PCT/US09/34464 discloses compounds having CB2 agonist
activity. The compounds of the present invention differ structurally from the above disclosed
compounds, for example the present RS in the formula (I) disclosed hereinbelow.
Additionally, the compounds of the present invention have lower CB1 activity than the

30  compounds disclosed in the cited art.



cycl oal kyl carbonyl, heterocyclyl carbonyl, heteroaryl carbonyl, heterocyclyl,
benzyl, phenethyl, aryl or heteroaryl each optionally independently

substi t utwo 2eiotta72t 0 3 substituents chosen from Cl-6 alPkylus2i8/031697
cycl oal kyl, Cl-6 al koxy, Cl1-6 al kylthio, Cl-6 alkylsulfonyl, Cl-6

10al koxycar bonyl, Cl-6 al kyl am no, C3-6 cycl oal kyl am no, C1-6 di al kyl am no,
Cl- 6 al kyl am nocar bonyl, Cl1-6 acyl am no, Cl-6 dial kyl am nocar bonyl ,

hydr oxyl , hal ogen, cyano, nitro, oxo, heterocyclyl, aryl and heteroaryl,
each substituent on R2 where possible is optionally hal ogenated or
substituted wwth 1 to 3 C1_6 alkyl, Cl-6 acyl, C1_6 al kyl sulfonyl, cyano,
aryl, oxo or hydroxyl; 150or Rl and R2 together with the nitrogen atomto
whi ch § heBRAEE SAINMNXRRY GloTHEANYIMSENDY i ¢, bicyclic or spirocyclic

het er ocyc or nmonocyclic ot bIC I|c het er rin ac 0

Subst 1t ut dde Bl ARENERih B Ry coppoRiraaRy binsd @b SRihECHRLy
SU|f0ny|,nﬁyﬁﬁﬁamﬁhﬁklowéﬂCBhy 6V&xﬂmthMQgﬁ@nﬁ&£Qs6pﬂ@u&HE&MkkM@ﬁ& bei ng
further optionally hal ogenated ere possible; 20 R3 and R3' are

i ndependeRbagnaggGicotRAMAYSItions Brarering mqﬁl@nmﬁéuonﬁymycg”éhm@mmwr@hon ple

provi so t n nn nequsly b 0 nd R3'
Poget her TweRHC Ratlsof 8P ae S L ARERYD b, ar LR e Ph B0,

6- nenber eehetysl anallihyﬂm@éuﬂf@l esrapystidng fo1 Rgitiagphindtwonat thy adiainggeras efl; 25
Rdi s hydrogen or nethyl; R5 is chosen from WO 2010/147792PCT/US2010/ 037697
RO . , i &Brapenis amowisof degompagss of dhe iaventiop or G 4 al koxy R7 and R8
are each independently hydrogen, or Cl 4 alkyl with the proviso that both
R7 and R8 cannot be hydrogen; and wherein R7 and R8 optionally can cyclize
to form aBRIEF DBEROIRRTKON OF AHE RGUREL 6 al kyl or aryl; 15ring Bis a 5-6
menbered heterocyclic ring; nis 0, 1 or 2; wherei n any carbon atom on
the formula (1) or any R substituent |isted above is optionally 20partially
or fuliby kg QueRQt Qe €mP Qs % hbhic E7E6) ﬁir%ﬂ%’aﬁ@ﬁﬁ% hg}ms!:e}fteﬁﬁgﬁé’tfe@t@}se sal t

t her eof . 2010/ 14 PCT/ US2010/ 037697 I n” anot her enbodi hrent 2, the

i nvent i onFig. dvFidesratogrppiutiais vofoarpaié dd)msing PL.CadE eqeipmgnt. o t he embodi ment
i medi at el y above, and wherein ring Ais 27<\N O-NN-uH N5 s-N 27(" "
NN'S-NN-S or 10 R2is C1 6 alkyl, C3_7 cycloal kyl,

1, 1- di oxo- 1k6-t hi onor phol i nyl car bonyl, phenylsulfonyl t et rahydropyranyl ,

t et rahydr of ur anyl , E rrolidinyl or Qprldl , each optlonally
independeﬁﬂ?@“@i%ép g@ﬁ@ﬁﬂﬁQNﬁmﬁTﬂﬁlﬁr§@H§ uents chosen from C1-5 al kyl,
C3-7 cIoaIkyI Cl-5 alkoxy, Cl-5 aIkyIthlo Cl-5 al kyl sul fonyl, Ci1-5
alkoxycar ai 5cycl oal kyl am no 1- al k | am no,
g e AR e T

hydr oxyl , hal ogen, cyano, nitro, oxo, phenyl and heterocyclyl chosen from
tetrahydropyranyl dloxanyl t et rahydr of uranyl, thionorpholinyl,

1, 1- di oxo- 1k6- t hi_pror IR nyI nmor phol i nyl, pyrrolidinyl, piperidinyl and
plpera2|nyl each tuent where possible is optionally hal ogenated

or substituted |_13r\7r\1;

25  wherein:
ring A is a 5-membered heteroaryl ring;

R is hydrogen, Cy.jo alkyl or Cs_jo cycloalkyl which is optionally substituted with 1-3 C;.

30 1o alkyl, each R' or it’s substituent is optionally halogenated;

2.



20al kyl, Ci1-5 acyl, nethyl sulfonyl, cyano, phenyl, oxo or hydroxyl; or RI-
and R2 together with the nitrogen atomto which they are attached forma
ri ng choswo 2broomvtoki onor phol i nyl, 1, 1-di oxo- 1k6-t hi onor phw®hisaylo/037697

nmor phol i nyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
benzi m dazol yl , pyrazolyl, imdazolyl, triazinyl, indazolyl, indolyl,

25i ndol i nyl, isoindolyl, isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl,
1-aza-spiro[ 4.5]dec-1-yl, 1- aza-spiro[4.4]non- 1l-yl,
2-aza-spiro[ 4. 4] non-2-yl, 2-aza-spiro[5.5]undec-2-yl,
1-azaspiro[5. 5] undec-1-y1l WD 2010/ 147792PCT/ US2010/ 037697 5each optionally
substituted with 1 to 3 C1_6 alkyl, Cl1L 6 al koxy, Cl-6 acyl, Cl_6 alkyl

sul fonyl, cyano, phenyl, oxo, hydroxyl and hal ogen each ring substituent

bei ng further optionally, hal oge ed re.possible; R3 and, R3' are each

mot ot or For hyf C LAl G R  CHeA SRR GO 4 AT et her wi th 10
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ring each optionally 'hal ogenated. |In another enbodi nent 3, the invention

provi des evtrpbhefereapt eadheoptiopphy md¢pendeniborlstitgted ovithhetoehdgiifvents chiessar i bed

i mredi at el ove, wher ei.n ri A | -1 s hyqdr r~C 3 al kyl
opt onal 1 ORES ST 65 RIS S M 5 s piiedhis. & BRI Pl C s Ty
i ndependealkoyysuthsiyl, it edkyarhino LC1-9 cyclbdak dgaimo, 0ng d@ylaginel oakkyl , Cl1_6
al koxy or one heterocygk%l chosen from.tetrahydropyranyl, dioxanyl,

r

t et r ahydr 8HYREHYPCARHEYD forqspiamige. Cix dallylamiioeribopr; BsppHohalegsn, cyano,
e BHb iy it . > A
nal bgenat Sircs PSRy Bl arih REHRBIGN, LA BhRRAAE LAY HRETRRRRANT T

and R2 t ogptidrelywiatogetidial on dubgtgetad atithm tod3 Ghé dkylt Oy aayleCas dlaglhatfohdr m a
ring chosen fornlthionﬁr hol i nyl, 1, 1-dioxo-1k6-thi onorpholinyl,

mor phol i n§¥3"%p§¥e oY P af Ipxﬂfperidinylz azetidinyl, indolyl, indolinyl

i soi nd9l yby R 5/ RE RngeﬂH)éf witR ik rl?itré F OO bvhicl ﬂ%a@‘ﬁklﬁé?&&&?ﬂ&@@&iﬁ,

substituted with 1 to 3 C1_4 alkyl, Cl_4 al koxy 'and hal ogen each ring
30subst i t bntlibei spiro€yalichetrerapticomnatdnpcydicoy dvyrbdhsthoney] pog shdil eptionyily
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each Cl1_2 al ky I n anot her enbodi nent 4, the invention provides conpounds
of the formula (1) according to the enbodi nent i mredi ately above, and

wherei,n ri BS ' i.$+ e I i I i tut W th
one. nelor Sooute SetoBlop it iladihi TN bp OB Sl aiot i

t et r ahydr afagRdnyd R tchireimphahésgly, belhybireheaxer RkédtRi @gethphwlth e carbon

nor phol i nyl Eyrrplidinyl, piperidt&yl and piperazin¥l each optionally
hal ogenat 89Mbio ¥hipk they deyftaghechfor a3-4p Rymemperpd e yrjeallsyl of efgrocydes e qach
and R2 toget i .nitrogen atomto which they are attached forma
ring chosgﬁﬁ@§$ﬁﬁ%ﬁ%8%£§%holinyI, 1, 1- di oxo- 1k6-t hi onor phol i nyl ,

nmor phol i nyl, pyrrolidinyl, piperidinyl, azetidinyl, indolyl and
2-aza-spirqQ[4.5]dec-2-y1 each optionally substituted with 1 to 3 C1-3
alkyl?5C1E% al r%ﬁﬁ‘ﬁ&F@@@h each ring substituent being further
optional ly hal ogenat ed 25where possible. In another enbodi nent 5, the

i nvention Qrovides conpounds of the fornmula (I) according to the enbodi nent
1, and wh& ekph@@nfiong A is



WO 2010/ 147792PCT/ US2010/ 037697 5 . N. 27<\N4-('" N Ni< _Le----- v

4.--e. .NSss "' W' S'N.S, ,i(,(/ Il .s.N.,..< 27( Il -27-27<
N'NS'NN'SNOQDNNEMIB hydrogen, Cl 6 al kyl or C3_7 cycl oalPkyluseqbiostsat | y
substituted with 1-3 C1_6 alkyl, each RI- or it's substituent is optionally
hal ogenated; 10 R2is cycl opentyl, cycl ohexyl, tetrahydropyranyl,
t et rahydr of uranyl, thionorpholinyl carbonyl,
1, 1- di oxo- 1k6-t hi onor phol i nyl carbonyl , nor phol i nyl car bonyl, phenyl sul fonyl,
phenyl car bonyl , phenyl, pyridinyl, piperidinyl, pyrimdinyl or thiazolyl,
each optionally independently substituted with 1 to 3 substituents chosen
fromCl-5 al kyl, C3-5 15 cycloal kyl, G -s al koxy, C -s alkylthio, G-s

al kyl sul fonyk, G -s alkoxycarbpnyl, Cl1-5 al kyl am no, 6R$ycloalkylanino,
Ci -s dial kyl afii no, | Zmirvezar bonyl, C1-5 acylanln %%

di al kyl ami b +Beh hal ogen, ano ?%

substituent® r mpOSS|bIe i optlondbk ﬂé @%Ena E%or S ituted with 1

to 3 C1._ 5 alkyd or Cl-, 5 al kyl® sul fonyl", 20 or R- and R2 tébether with the
nitrogen atomto whi ch they are attached forma ring chosen from

tetrahydropyranyl, dioxanyl, tetrahydrofuraRyl, thionor linyl,

1, 1- di oxo- 1ke¢ & onor phol | nnrphollnyl pyry @4 d|n nqdlnyl
plpera2|nyl DMyl , beg AR, tr|a2|nyl
i ndazol yl , >mdg] |ndoh' ; |50|ndolyl |ndoI|nyI

2-aza- sp|r0[4 5]dec 2-yl, " 1-aza-spiro[ 4, 5]decfl yl, 9 and

1-aza-spiro[ 4. 4] non-1- yI 252-aza- sp|r0[4 4] non- 2- yI

2-aza-spiro[ 8;5] undec- 2- yI 1-aza-spiro[ 5. 5] undec- 1- y1 each optionally
substituted 'th l1to 3 C1_6 al kyl, C1_6 al koxy, Cl-6 acyl, Cl1_6 al kyl

sul f onyl , phenyl, oxo, hydroxyl or hal ogen each ring substituent

bei ng furtherR ? naIIy hal ogenat ed where possible; WO

2010/ 147792PCT/ 010/ 037697 5R3 and R3' are each nethyl optionally

hal ogenated , or .and R3' together with the carbon atomto which they are
attached forma cyclopropyl or cyclobutyl ring each optionally hal ogenat ed;
R4is hydrogen), 1,20R6 is hydrogen or Cl1 3 alkyl; 15wherein R7 and R8 are
each C1_3 alkyl or C3_6 cycloal kyl. In another embodiment 6, the invention
provi des conpounds of the fornula (l1) according to the embodinent 3, and

wher el riRGs KydrSecdONSSaliN 23 antkd=g’ are nethyl; R6 is hydrogen or Cl_2
al kyl ;
R” and R® are each independently hydrogen, or Cj_4 alkyl with the proviso that both R’ and R®

cannot be hydrogen; and wherein R’ and R® optionally can cyclize to form a Cs_; cycloalkyl
ring;
R’ is Ci¢ alkyl or aryl;

15  ring B is a 5-6 membered heterocyclic ring;
nis0, 1 or2;

wherein any carbon atom on the formula (I) or any R substituent listed above is optionally

20  partially or fully halogenated where possible;

or a pharmaceutically acceptable salt thereof.



25 wherein R7 and R8 are each Cl1_2 alkyl. In another enbodi ment 7, the
i nvention provides conmpounds of the fornula (1) according to the enbodlnent
6, and whwoent/14v@22010/ 147792PCT/ US2010/ 037697 5ri ng APCI/UN2010/03BINHNV
-'("1" NN R- and R2 together with the nitrogen atomto which they are
attached forma ring chosen fromthi onorpholinyl,
1, 1- di oxo- 1k6-t hi onor phol i nyl, norpholinyl, pyrrolidinyl, piperidinyl,
10azetidi nyl, indolyl and 2-aza-spiro[4.5]dec-2-yl1 each optionally
substituted with 1 to 3 C1-3 alkyl, G _3 al koxy, hydroxy and hal ogen each
ring substituent being further optionally hal ogenated where possible.
I n anot her enbodi nent 8, the invention provides conpounds of the formula
(1) ac@or&imgnMUem$0ﬂh$ﬂeﬁb@dmnenﬁmupswkkbednpwn@dbﬁﬂeﬂyna£@0bacqmdngmerein
ring A isto- Nﬁg.ortzo Ig.aqother e |nent 9, the invention provides
conpounds TSRS PG fmediafsty 8k, gidhy ?Bmthe enbodi ment descri bed
i mredi at elrphgabeyve, and wherein Rl - and R2 together with the nitrogen atom
to which they are attached forma ring chosen from norpholinyl,
pyrrolldlnyl and p|p |d|nyI each optlonall r%Mbstltuted mnth 1to 3 CL_3
al kyl. 25 *Q gES d|- nvéx%kb\ pqgé?ﬂé% cg nds of the
formula ( mdwl oeMJ Mmﬂ' QM\mQMn AR ' §N
2010/147792PCT/U82010/037697 5R2|s cyclopPopyI cycl ohexyl ,- ’
t et rahydropyr anyl, pyrrolldlnyl Qr piperidinyl, each optionally
|ndependentlﬁ\§ﬂbst d myr? o 2 substltuents chosen from C1-3 al kyl
nd C1-2 a r@ulfé‘ég @not her enbodi ment 11, the invention
prOV|des conpounds theofor Ia (I') according to 10 enbodi nent 2, and
wherei n R2is CF3- CH2- CH2- CH2-, CH3- CH2- CH2(CH3) -, cycl opropyl - CH2-,
hydroi@lcyclohexyl t et r ahydr of ur anyl - CH2-; ring A is wherein mherein R7
and R8 optgZonaldy,. Gcalaﬂcag:; &379?oa'f11€&1fP[I&lcﬁco%\lhﬁﬁféhﬁféhlﬁyﬂcaﬂbbﬂﬁ pl?e@i {s0iramAat her
enmbodi ment 12, the invention provides compounds of f or mul (?)
accord|ngtmﬁmEﬁbpﬂmnﬂn&mzhwhnﬂﬂﬂh@m@nnhQQMy@nnwykhyﬁl@nbxwuqnﬂhf

tzgf, Ir ral.gyil’ Orgd% d%nt’ly g‘l}%djgl u)t(ééi \BXh Ii(t)o l]s(:silll‘tl)’]s}(ltuen{s chogerr]lyfjr g u'é —%rz%lﬁ,yé;—? (L;cgoaﬂyyl Ci- 1 aN

alkoxy, Ci-5 alkylthio, C-5 alkylsulfonyl, C;-5 alkoxycarbonyl, C;-5 alkylamino, Cs-s

15  cycloalkylamino, C;-5 dialkylamino, C;-5 alkylaminocarbonyl, C;-5 acylamino, C;-5
dialkylaminocarbonyl, hydroxyl, halogen, cyano, nitro, oxo, phenyl and heterocyclyl chosen
from tetrahydropyranyl, dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,1-dioxo- 1A°-
thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl and piperazinyl,
each R substituent where possible is optionally halogenated or substituted with 1 to 3 Cy_s

20 alkyl, C;-5 acyl, methyl sulfonyl, cyano, phenyl, oxo or hydroxyl;

or R' and R? to gether with the nitrogen atom to which they are attached form a ring chosen
from thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azetidinyl, benzimidazolyl, pyrazolyl, imidazolyl, triazinyl, indazolyl, indolyl,

25  indolinyl, isoindolyl, isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl, 1-aza-spiro[4.5]dec-1-yl, 1-
aza-spiro[4.4]non-1-yl, 2-aza-spiro[4.4]non-2-yl, 2-aza-spiro[5.5]undec-2-yl, 1-aza-
spiro[5.5]undec-1-yl



WO 2010/ 147792PCT/ US2010/ 037697 5R5i s wherein R7 and R8 optionally can
cyclize to forma C3_7 cycloalkyl ring; RI- and R2 optionally can cyclize
to form pvpepiodi4mpk, net hyl sul fonyl pi peridinyl. 10 | n amotrhmseolaspmwet of the
i nvention there is provided a second set of generic enbodi nents, wherein
for each of the above enbodinents 1-10 of the formula (1), R7 and R6
cancyclize to forma 4-6 nenbered heterocyclic ring. 15 In another
enbodi ment there is provided a conpound of the fornmula (I11) 20 wherein R3.
R2 NI 1 Rof the fornula (1) is chosen fromcolum A - A42 in Table I,
and WO 2010/ 147792PCT/ US2010/ 037697 5 R5 of the formula (1) is chosen
fromcolum Bl - B22 in Table |, with the proviso that when colum B is B3,
B13 or 5 B22achtdptiondlymnbstitoed Agth 1 AR3C1 ABRYI, 611-c AKRX T.dbil-eadyl, 10 ¢ a1 sRPoMyLI  Ri
R4 NO A Al OQLN, . H Bﬁl . . . .

yano, phenyl, ox0, hydroxyl and halogen each ring substituent being further optionally

halogenated where possible;

R* and R* are each methyl or ethyl, each optionally halogenated, or R and R” together with
10 the carbon atom to which they are attached form a cyclopropyl or cyclobutyl ring each

optionally halogenated.

In another embodiment 3, the invention provides compounds of the formula (I) according to
the embodiment described immediately above, and wherein
15 ring A is
\ \ \ 8 Ny
EOTT T YT RO TR
s~ "oN " NO NN H

or ;
R is hydrogen or C,3 alkyl optionally halogenated;

20 R? is Cy alkyl or C3_7 cycloalkyl optionally independently substituted with 1 to 3
halogen, one Cs_; cycloalkyl, Ci6 alkoxy or one heterocyclyl chosen from tetrahydropyranyl,
dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl,
pyrrolidinyl, piperidinyl and piperazinyl each optionally halogenated or substituted with C;4
alkyl or methyl sulfonyl;

25
or R' and R? to gether with the nitrogen atom to which they are attached form a ring chosen
form thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl,
azetidinyl, indolyl, indolinyl, isoindolyl, isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl
each optionally substituted with 1 to 3 C;4 alkyl, C;_4 alkoxy and halogen each ring

30  substituent being further optionally halogenated where possible;



HNOONOHA2 OO,N, | B2 0 OHA3 01 B3 0O, A4l B4 OH WO

2010/ 147792PCT/ US2010/ 037697 A5 B5 OH I A6 carN " B6 0OOH H A7 a Nc-
B7 WO 2010/147792 PCT/US2010/037697
5 R’and R are each methyl or ethyl or R? and R* together with the carbon atom to which they

10

15

20

25

30

are attached form a cyclopropyl or cyclobutyl ring;

R®is hydrogen or C,., alkyl;
R’ and R® are each Ci2 alkyl.

In another embodiment 4, the invention provides compounds of the formula (I) according to
the embodiment immediately above, and wherein

ring A is

or :

R? is methyl optionally substituted with one heterocyclyl chosen from tetrahydropyranyl,
dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl,
pyrrolidinyl, piperidinyl and piperazinyl each optionally halogenated or substituted with C;_4
alkyl or methyl sulfonyl;

or R' and R? to gether with the nitrogen atom to which they are attached form a ring chosen
form thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl,
azetidinyl, indolyl and 2-aza-spiro[4.5]dec-2-yl each optionally substituted with 1 to 3 C3
alkyl, C;.3 alkoxy and halogen each ring substituent being further optionally halogenated

where possible.

In another embodiment 5, the invention provides compounds of the formula (I) according to

the embodiment 1, and wherein

ring A is



OH 01 10
, Al0 o,
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WO w0D201011477892PCT/ US2010/ 037697 Al 2 B12 PCT/US2010/037697
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or :

R is hydrogen, Ci alkyl or Cs; cycloalkyl optionally substituted with 1-3 Cy.¢ alkyl,

each R! or it’s substituent is optionally halogenated;

R? is cyclopentyl, cyclohexyl, tetrahydropyranyl, tetrahydrofuranyl,
thiomorpholinylcarbonyl, 1,1—dioxo—1XG—thiomorpholinylcarbonyl, morpholinylcarbonyl,
phenylsulfonyl, phenylcarbonyl, phenyl, pyridinyl, piperidinyl, pyrimidinyl or thiazolyl, each
optionally independently substituted with 1 to 3 substituents chosen from C;-5 alkyl, Cs-5
cycloalkyl, Ci-s alkoxy, C;-s alkylthio, C;-5 alkylsulfonyl, C;-5 alkoxycarbonyl, C;-5
alkylamino, Cs-¢ cycloalkylamino, C;-5 dialkylamino, C;-5 alkylaminocarbonyl, C;-5
acylamino, C;-5 dialkylaminocarbonyl, hydroxyl, halogen, cyano and nitro, each R?
substituent where possible is optionally halogenated or substituted with 1 to 3 Cy_s alkyl or C;-
5 alkyl sulfonyl,

or R' and R? to gether with the nitrogen atom to which they are attached form a ring chosen
from tetrahydropyranyl, dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,1-dioxo- 1A°-
thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
benzimidazolyl, pyrazolyl, imidazolyl, triazinyl, indazolyl, indolyl, indolinyl, isoindolyl,
isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl, 1-aza-spiro[4.5]dec-1-yl, 1-aza-spiro[4.4]non-1-yl,
2-aza-spiro[4.4]non-2-yl, 2-aza-spiro[5.5]undec-2-yl, 1-aza-spiro[5.5]undec-1-yl

each optionally substituted with 1 to 3 Cy alkyl, C; alkoxy, C;-¢ acyl, C;. alkyl sulfonyl,
cyano, phenyl, oxo, hydroxyl or halogen each ring substituent being further optionally

halogenated where possible;
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5 R’and R are each methyl optionally halogenated , or R* and R” together with the carbon
atom to which they are attached form a cyclopropyl or cyclobutyl ring each optionally

halogenated;

R* is hydrogen;

10
R® is chosen from
I:{7
MO'RG OFe
R,
8 , and :

R®is hydrogen or Cy.3 alkyl;
15 wherein R” and R® are each C.3 alkyl or C56 cycloalkyl.

In another embodiment 6, the invention provides compounds of the formula (I) according to
the embodiment 3, and wherein

ring A is

. . . N + NN
P NS < SO vt <,
Rege gty J i

Iz

I \Y
20 N or :

R*and R are methyl;
R®is hydrogen or Ci.; alkyl;

25  wherein R” and R® are each Ci- alkyl.

In another embodiment 7, the invention provides compounds of the formula (I) according to

the embodiment 6, and wherein
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5 ring A is
S \
H / i 1 N | ' \\ \ _E_<\S\||/\
" oN H " NO ' NN

R' and R* to gether with the nitrogen atom to which they are attached form a ring chosen from
thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholiny1, morpholinyl, pyrrolidinyl, piperidinyl,

10 azetidinyl, indolyl and 2-aza-spiro[4.5]dec-2-yl each optionally substituted with 1 to 3 C;3
alkyl, C;.3 alkoxy, hydroxy and halogen each ring substituent being further optionally

halogenated where possible.

In another embodiment §, the invention provides compounds of the formula (I) according to

15  the embodiment described immediately above, and wherein

20 In another embodiment 9, the invention provides compounds of the formula (I) according to

the embodiment described immediately above, and wherein

R' and R* to gether with the nitrogen atom to which they are attached form a ring chosen from

morpholinyl, pyrrolidinyl and piperidinyl, each optionally substituted with 1 to 3 C;_3 alkyl.
25

In another embodiment 10, the invention provides compounds of the formula (I) according to

embodiment 2, and wherein

-10-
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5 R? is cyclopropyl, cyclohexyl, tetrahydropyranyl, pyrrolidinyl or piperidinyl, each
optionally independently substituted with 1 to 2 substituents chosen from Cj-3 alkyl and C;-»
alkylsulfonyl.

In another embodiment 11, the invention provides compounds of the formula (I) according to
10  embodiment 2, and wherein

R’ is CF;-CH,-CH,-CH,-, CH3-CH,-CH,(CH3)-, cyclopropyl-CH,-, hydroxylcyclohexyl,

tetrahydrofuranyl-CH»-;

ring A is
O or N’ ;
15
R® s
R;
O-R,
\ R m
8 wherein

wherein R” and R® optionally can cyclize to form a Cs_; cycloalkyl ring.

20  In another embodiment 12, the invention provides compounds of the formula (I) according to
embodiment 2, and wherein
R? hydroxylcyclohexyl, tetrahydropyranyl, hydroxylpyrrolidinyl or
methylsulfonylpyrrolidinyl;

25 ring A is
' /|\‘ _E_(\S\”/‘(\
" oN or " NN

-11-
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wherein R” and R® optionally can cyclize to form a Cs_; cycloalkyl ring;

R' and R? optionally can cyclize to form piperidinyl, methylsulfonylpiperidinyl.

10

In another aspect of the invention there is provided a second set of generic embodiments,

wherein for each of the above embodiments 1-10 of the formula (I), R” and R®can cyclize to

form a 4-6 membered heterocyclic ring.

15  In another embodiment there is provided a compound of the formula (II)

R

N
b0

20  wherein

3' 3

R R

N ’

of the formula (I) is chosen from column Al — A42 in Table I, and

Rs‘ Rs R4
1
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e
0O \®\R5

of the formula (I) is chosen from column B1 — B22 in Table I, with the proviso that when

column B is B3, B13 or B22, then A must be A20, A23, A38, or A42

Table 1
10

R R°
R? >§
\N )
l 1

R
0 ,“
Al O\X Bl la g
N o
H

O-N \“-OH
@)
A2 O\ X B2 OH
v 2L

0]
A3 @X\ B3 )(])\ /@Q

N Ol N
N~.

13-
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In another embodiment, the invention provides made compounds in Table IT which can be

made in view of the general schemes, examples and methods known in the art.

10
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Table I1
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H O O-N OH

0 BAOH
C | \N
N o)
%H
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or a pharmaceutically acceptable salt thereof.

Of the above compounds, the following are preferred CB2 agonists:

10 Table I11
Compound CB2 CBl1
ECso ECso
(nM) (nM)
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In all the compounds disclosed hereinabove in this application, in the event the nomenclature
is in conflict with the structure, it shall be understood that the compound is defined by the

10 structure.

The invention also relates to pharmaceutical preparations, containing as active substance one
or more compounds of formula (I), or the pharmaceutically acceptable derivatives thereof,
optionally combined with conventional excipients and/or carriers.

15
Compounds of the invention also include their isotopically-labelled forms. An isotopically-
labelled form of an active agent of a combination of the present invention is identical to said
active agent but for the fact that one or more atoms of said active agent have been replaced by
an atom or atoms having an atomic mass or mass number different from the atomic mass or

20  mass number of said atom which is usually found in nature. Examples of isotopes which are
readily available commercially and which can be incorporated into an active agent of a
combination of the present invention in accordance with well established procedures, include
isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, e.g., °H,
3H, 13C, 14C, 15N, 18O, 17O, 31P, 32P, 35S, 18F, and 36Cl, respectively. An active agent of a

25  combination of the present invention, a prodrug thereof, or a pharmaceutically acceptable salt
of either which contains one or more of the above-mentioned isotopes and/or other isotopes of

other atoms is contemplated to be within the scope of the present invention.
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structure, it shall be understood that the conpound is defined by the
10structure. The invention also relates to pharmaceutical preparations,
contai ning as active substance one or nore conpounds of forrmula (I), or the
pharmaceutically acceptabl e derivatives thereof, optionally conbined with
conventional excipients and/or carriers. 15 Conpounds of the invention also
include their isotopically-labelled forns. An isotopically-I|abelled form of
an act p ve Tagenenodn mchidabihnaté ofhanyfcontpeupdsesfaiescribad @hoveoroniasninglent picrabret o
said active agent bltl)t r the fact that one or nore atons aid active

f f
agent hav8 PEBRIFEPIPRB A THY AN OHHAT BF AR IGHEHAGTRY B %?%grﬁnéféﬂé‘éu%?erﬁmss

nuber di {ifa8fefidimelic @& AHARAICidTRISE 2 Rére AleBIDNMNNAN tRidefiAéHastiedi® Whi ch
is usually found in nature. Exanples of isotopes which are readily

avai | abl e cedieresy and drassmveompis ohll sueh iBemerciorps phthess ¢ampeuads e ekpesdyent

of a combinatl.qn, glfe Al PLESR. EIUPRELBR 40 ACGOLdARE S, Wt Wl |
est abl i shed procedures, i nclude i'sot opes<o ydrogen, carbon, hitrogen,
oxygeny pbesitiestusor 4 tapbintonastdoahif@tiiag, e.g., 2H, 3H, 14C, 181731P, 3518

Some of the compounds of formula (I) can exist in more than one tautomeric form. The

invention includes methods using all such tautomers.

15  All terms as used herein in this specification, unless otherwise stated, shall be understood in
their ordinary meaning as known in the art. For example, “C;4alkoxy” is a C;4alkyl with a
terminal oxygen, such as methoxy, ethoxy, propoxy, butoxy. All alkyl, alkenyl and alkynyl
groups shall be understood as being branched or unbranched where structurally possible and
unless otherwise specified. Other more specific definitions are as follows:

20
Carbocycles include hydrocarbon rings containing from three to twelve carbon atoms. These
carbocycles may be either aromatic either aromatic or non-aromatic ring systems. The non-
aromatic ring systems may be mono- or polyunsaturated. Preferred carbocycles include but
are not limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,

25  cyclohexenyl, cycloheptanyl, cycloheptenyl, phenyl, indanyl, indenyl, benzocyclobutanyl,
dihydronaphthyl, tetrahydronaphthyl, naphthyl, decahydronaphthyl, benzocycloheptanyl and
benzocycloheptenyl. Certain terms for cycloalkyl such as cyclobutanyl and cyclobutyl shall

be used interchangeably.
30  The term “heterocycle” refers to a stable nonaromatic 4-8 membered (but preferably, 5 or 6

membered) monocyclic or nonaromatic §-11 membered bicyclic heterocycle radical which

may be either saturated or unsaturated. Each heterocycle consists of carbon atoms and one or

-33-



H C C N 0 0, P, P, S F and 36Cl, respectively. An active agent of a
25 conbi nation of the present invention, a prodrug thereof, or a

phar macewocaldp7mecept abl e salt of either which contai RETAISR01003T60T € Of

t he above-nenti oned i sotopes and/or other isotopes of other atons is
contenplated to be within the scope of the present invention. WO

2010/ 147792PCT/ US2010/ 037697 5 The invention includes the use of any
conpounds of described above containing one or nore asymmetric carbon atons
may occur as racenmates and racem c m xtures, single enantioners,

di astereoneric m xtures and individual diastereoners. Isoners shall be
defined as being enantioners and di astereoners. Al such isoneric forns of
t hese @onpumﬂdsdambhe&wndSQMﬁwkmwﬂddedxnnnﬁhelmneg@nDXngemﬂmoﬁm?E&eh

st er eogen c.car e.in.the R or 10con conb

of “cont QlFEREHE MGy Dy sSh b sr S For Ridh B in G <BefiSH o) R hiRe
t han one tgudte@eric form The invention includes nethods using all such
tautomers. 15AIl termnms as used herein in this specification, unless

ot herw se stated shaII be understood in their ordinary meani ng as known in
the art. exa fe 0 ] termnal oxygen,
e ot O TRl b AL S S Bl M4 by el
gr oupsoshaltii manuad@bﬁyaadri@gcmin@gbramb@dtoﬁrs sUOlbﬁs’iN@@mii shere
structurally possible and unl ess otherw se specified. OQher nore specific
definitions are as follows: 20 Carbocycl es include hydrocarbon rings

cont ai ni NGy OB EE shRal MELUE FA'RARRIATE: ind BESG GA RAGHEI A0 TBY De

ei ther aromatic 6l ther aromat | non-aronmatic ring syst hie

non- ar omaekanple bgnxsicyis benaythliverohmb, n:@nzmldztml}yumsaltydrczﬁMyl Riefaayl, ed

car bocycl e de but are not Ii |, cyclo

cycl opent tﬁtrahx@fef’%aﬁt%r IyL, &pxpaiex azoggét/ Hrsh lyl, eéé

cycl ohept el¥diazdM1eMikolyl, ety hohﬂfle[‘ﬂDloanmﬁﬂ&h%HBW morphohnyl
di hydr onapht hyl tetrahydronaphthy napht hyl, decahydr ohapht hyl,

benzocycl ohepngnpyriartingeprseygiolyb mptzwryy ltriazDel¢ mrrroltderyﬂrml}bmdlmycplperm@yl,
such as cycl.ohut anyl cyclqgbutyl .shal.l be di.nte . 30 The
Corm -net BP0y cndntinaf oSG AP Shte T eap GellEcau P ShaNp BRER e

pref er abl yhiern[0B-& ymﬁiﬂﬂ{ﬁ%dé\}zﬁ%ﬁﬁﬂolﬂ ¥z SYARRN D BB opy fm $ lanisEREs Bk ol y1.

bi cyclic heterocyc e radical ich may be either saturated or unsaturated
Each heterocycl e consists of carbon atons and one or WD

2010/ 247792PCT/ US2010/ 037697 5 nore, preferably from1l to 4 heteroatons
chosen fr dhe mirtor dgengataxy geused hdresustfalirbe ufilerstvet s oeyic hienyayhdy ¢haatdactwned by
any atom of _the ;y dslﬁrhrch results in the creation of a stable structure.
The term *Ht&S )Aan all be understood to nmean an aromatic 5-8 nenbered
nonocyclic or 108-11 nmenbered bicyclic ring containing 1-4 heteroatons such

as N,0 and S. Unless otherw se stated, heterocycles and heteroaryl include
but are ndt alll ialﬂriyt ggupogr dagronagshaimp bee bempmxariindtomp envlyt dritmnall yiteplaced by

Soxadbl yrceipiogsi i oy SESRE ungh BT et RSO el yis Rt

15t hi adi azRbpk unddrk@a@that thethdicsaRs R Alaly @éﬁlace]eltheﬂeﬁﬁﬁalldﬁ@oant&ﬁpbpﬁh‘t'ﬂrhzﬂy|
nor phol i nyl, pyridinyl, pyrimdinyl, pyridazinyl, pyrazinyl, triazinyl,

pyrrolidi ﬁga]bon pioggrwlmlﬂy|brar§hgb@rambmc¥ecbwbmhaqu Siueld BioMPS ¢ can be substituted

D hydro- 2 ali I

hi onof 2. 4 Qs escliOE, BRLRien s SRER K acShBBRABN by bt pos timis,
and benzod;an@ky&nbagdlhglhemﬂimhmhekoatont as used herein shall be
understood to nean atons other than carbon such as 0, N, S and P. In al

al kyl 3@roups or carbon chains one or nore carbon atons can be optionally
repl aced hy het.gs r IS
not substit ut?é'igl 7 eng?aﬁs(%lgisil erﬁ%“ S}?Hq{e d}lldfllsg)og?)@hl ealngr g[% glté ggd)gg)ﬂdé Q@&eﬂefoaﬂrl
het er oat onsdefmedheplimdack ntyher hdteronryh ahlemtbﬂwmtspa@ﬁed inchtdes rtal pactéi lyam
atonms wit a branch anched, car.bon chain. n be
Substi 1 ut CPAD R BRAT el Bt R DR en gt B Bup et he st Ses S BT Ed Rl St
defintions such as but not Iimted to: al koxycarbonyl, acyl, am do and
thi oxo. 30 The term"aryl" as used herein shall be understood to nean
aromati c carbocycle or heteroaryl as defdhed herein. Each aryl or

het eroaryl unless otherw se specified includes it's partially or fully
hydr ogenat ed derivative. For exanple, quinolinyl may include
decahydr oqui nol i nyl and WD 2010/ 147792PCT/ US2010/ 037697

5t et rahydroqui nol i nyl, naphthyl may include its hydrogenated derivatives
such as tetrahydronaphthyl. OQher partially or fully hydrogenated
derrvatrves of the aryI and het er oaryl conpounds described herein will be

oy



The invention includes pharmaceutically acceptabl e derivatives of conpounds
of forrmula (1). 25A "pharnmaceutically acceptable derivative" refers to any
phar macewocaldp7mecept abl e salt or ester, or any ot her pcorgseamna3tbi ch,
upon administration to a patient, is capable of providing (directly or
indirectly) a conpound useful for the invention, or a pharmacol ogically
active netabolite or pharnmacol ogically active residue thereof. A

phar macol ogi cal ly active netabolite shall be understood to nmean any
conpound of the invention capable of being 30netabolized enzymatically or
chemcally. This includes, for exanple, hydroxylated or oxidized derivative
conpounds of the fornmula (I). WO 2010/ 147792PCT/ US2010/ 037697

5Phar nfic e titiabpdroguiacieeps miphthys mlay sndluikl itsdeydrdpes@ed deriwagidef sughnas

o sur t abt R e R ARt PObeR oMy PR TR 50 &5 o s 2 RIS

per chl ori gomp&uRik idescribBd Bérein mn%palp@ﬁﬂeﬁt togﬂnlé%@lotdinar& akilliig theSat.i cylic,
succinic, toluene-p-sulfuric, tartaric, acetic, citric, nethanesulfonlc

formc, ben20|c mal oni c, naphthalene 2-sul furic and benzenesulfonlc aci ds.
Q her aci % usgcyﬁ r}el%s“rﬁ rgl G a%&" thfur’om\,\ﬂlde% ng)tdd% ﬁ Vtet%ltrghar H‘trl z(fnal 'y
accept abl e, ed ' repar at1 on ot S use

i nt er ngdi ﬂie&ﬁ,tatelﬂm@éﬂ mmldﬁgny bm@mmﬂ@gemdiﬂoﬁmmmifbr mh@n@p@zﬁlayurecabtlyunless
acceptable acid addition salts. Salts derived from appropriate base

i ncl ude aPtgrviseranesifiedethis shall bajundgrstoad kaainelvde eXDHC metiafl apd -§0)2-Cis 2 alkyl
magnesi um, amoni um and N (Cl-C4 al kyl)4+ salts. 15In addltlon W thin the
scope of the invention is use of prodrugs of conpounds of the for mul a ().
Pr odr ugs iThe kerthe hiatogs@’ mnnm@unmsphhamspupﬁnﬁ&hmhmeb@hmhinakimnnﬁmﬂﬂommmion
are nodified to praoduce conpogggs of the | venélon Ie chem ca

t ransf or maRCERS TURENEaBIMYr BicYRERRY fygiatlifg e HEOR R BT Yhecifically,
when gspr ﬁglhg&ateﬂ”aﬁiﬂléllﬁ&ﬁhw ﬂh@nﬁat&iit“'st%lhtutédI@y MO HEe MY B atbhANST Or med
into a conpotund di scl osed herei nabove, thereby inparting ZOtﬁe desired
pharnacologmubBﬁEWKempb mheonbnpamhdsd@ﬂvﬁnwnunan¢ommyﬁheﬂnmdenusﬁhgd&he
general s th net hods d o] ich also constitute part of
the inven | §§‘ééﬂﬁﬁ%L‘§$%$ E??%C%E#F@%hﬁghe i nvention al so provides
processes for maki ng conpounds of Formula (1) or Formula (I1). In all
Schemes, unl ess specified otherwise, Rl, R2, R3, R3'", R4, R5 and Ain the
For mul as Bap 6amaeiids of thednyensiomaterimiy those Rhichrpe cqugempiatepso hﬁthAmilChﬂlFor mul a
() or,, For Y 0 n

react Fon con%|?é%ﬁ%b%%ﬁ%gﬁné?tgﬁﬁ)éMﬁpﬂp%ﬁﬁé&quﬁggéﬁ%@hgggﬁ&?héngg i cul ar
react ant s wesRbhaveial ‘@sselia helkewt s corspeaibhh@d] as ebvesthgount eoare@pldtedy the
pressures, and ot her WO 2010/ 147792PCT/ US2010/ 037697 5reacti on conditions
may be re&H’CPVV%@F@@@%@IS‘EWSCéH’@Y%* ordinary skill in the art. Specific
procedures are provided in the Synthetic Exanples section. Typically,
reaction progress nmay be nonitored by thin |layer chromatography (TLC), if
desired, ahdhhmhémmﬁﬂhﬂbE§Mﬁmdu@MOmucksqﬂmMeUedpﬁhhib@degmndsmhhmn@aabhy
on silica o] % and/oraﬁé recr Illzatlo The e a | es. whi ch fgklOM/are

i 11 ust? at i'VehaHRACCHc éS“g‘IIPF Biyabe i egyP eutjcally serepiapts lf1o4y
reagents Qe oPsyt biRASoRPLAd %ldﬁo bd KEniARRESORY f8End RAYAWIMSE pooRRAUNS
wi t hout undué experinmentation. Starting materials and |nterned|ates used,

in the Sc Itdameﬁy betr@wectlabr)e ceintpleend umﬁmiefotthallmvnavalolrab)Iherrmcoev@sqally aglivepar ed

frontconne gky ai |l abl e ngterla S E %@ k'IIed in.t e agt. 15 The
conpounds nb AU PEac° OIgl“ﬁ Y AEHY Y %f é);‘?ﬁ’iftﬁaeCS &G 486 ding to
Scheme 1: metabdARCIMENMBe indstobd tstheat 8 dompdahe Hpthé inve@a6h tgabRiofdginaci d of
formula (111) with reagents such as thionyl chloride or oxalyl chloride

provi dés metabebredeypmaiicdlyanticlieraiepidy.ildés igrlufler, ferl cxagply) hyctte&d@te@nr of this

acid chl or I a (V), in a suitable solvent, in
t he presenggﬁ édghgﬂgép?gﬁpgﬁ%ggéﬁiz%ﬁLHQbN N-di i sopropyl et hyl am ne,

provi des an am de of formula (VI). WD 2010/ 147792PCT/ US2010/ 037697

5Al ternatively, the acid of formula (111) above may al so be coupled with
the corresponding am ne of fornula (V), under standard coupling conditions,
to provide an amde of fornmula (VI). Standard peptide coupling reactions
known in the art (see for exanple M Bodahszky, 1984, The Practice of
Peptide Synthesis, Springer-Verlag) may be enployed in these syntheses. An
exanpl e of suitable coupling conditions is treatnment of a solution of the
10 carboxylic acid in a suitable solvent such as DMV wth EDC, HOBT, and a
base such as diisopropyl ethylam ne, foll owed by the desired am ne.
Reaction of the internediate of fornula (VI) with an am ne of formula
(VII), |n a SU|tabIe solvent |n the presence of a SUItab|e base such as

[T o Y A - o



FONH3R 24 1 NVIITIHN3. NI 1 RO IX 20Schene 2 As outlined in schene 2,
reaction of an amde of fornmula (VI) with an amne of fornmula (VIII), in a
sui t abl e wol2oeni47792n t he presence of a suitabl e base suehTAS2€I0881607
carbonate, provides an amne of formula (IX). Reaction of the internediate
amne of formula (1 X) with 25an acid chloride of fornula (Xa) or a sulfonyl
chloride of fornmula (Xb), in a suitable solvent, in the presence of a
sui t abl e base, provides a conpound of Formula (1) or Fornula (11) wherein
R2= R C(0)- or R 502- The conpounds of Fornmula (1) or Fornula (I1l) may be
synt hesi zed as outlined in Schenme 3: WD 2010/ 147792PCT/ US2010/ 037697
Schene 3 As illustrated in schene 3, reaction of an amne of formula (1X)
with a5coﬁbmmmdmukaﬂpanmpmbmﬁﬁu$hmhmnﬂamsdbﬁa@ﬂbna@hmmnmwnkmﬂyhempmbkence

of a suitable base such as um car bon rqvid of. Formul a
Ol % or " FoMmFuRT Sikfite Ads FRLATS ARt Ridhie &G0 B BRTRS RN e 3
wth a Coﬂpﬂuﬁﬂnﬁt ﬁ@%ﬂuhﬁm&&&hhﬂ&ﬁ@Hﬁm@nbﬁhdmcqﬂﬁﬂﬁuﬁk gE@&ﬂ:m&u@ sui tabl e
solvent, in the presence of a suitable base such as sodlun1hydr|de

provi des & licghpoueeinist toRsnenprarlferiy, taitario peaticaciria, )nethangswrﬁ@él%ﬁwmﬂ@é%zom,

For mul a or. R nt h |ze S n
o, 31 ic- Hap I Rod 2R Rt VR SR Bl e RIS R p I
2010/ 1677%B€Bbtt$2&1&&&%ﬂﬁﬁﬁa&uﬁealgrthaMe Sﬁi}ﬂf&erﬂploy@ﬁﬁ&h@me@ﬁaﬁ(ﬁh &fm no

acid of fornul@@ﬁXlll wi th an al dehyde of formula (X V), under standard
reduct i ve SHHiUig ahingsmadinies is obtanig the sompowds aed drirnbarpgeguiisally acespiabifer

reaction gf;4amhinG, Qlied Xaffy h@rl\geé\ﬁon\f{“ak ﬁﬂ?tglbgﬁv%%?ucﬁf llzaq’rrﬁwa\a(t I’gs\élozhum),

pI’OVI des the correspondl ng am ne O

| nt er medi %fk%hﬁ’é edrf@f 1L hla(e g\%égr?ﬁ%%ﬁl? OaﬂhaeanafN f((f(’ ?f')ja"l‘kﬁ)\QJf saftS 1N scheme

1, provides a conpoun r Fornul a

15 In addition, within the scope of the invention is use of prodrugs of compounds of the formula
(I). Prodrugs include those compounds that, upon simple chemical transformation, are
modified to produce compounds of the invention. Simple chemical transformations include
hydrolysis, oxidation and reduction. Specifically, when a prodrug is administered to a patient,
the prodrug may be transformed into a compound disclosed hereinabove, thereby imparting

20  the desired pharmacological effect.

The compounds of formula I may be made using the general synthetic methods described

below, which also constitute part of the invention.

25 GENERAL SYNTHETIC METHODS

The invention also provides processes for making compounds of Formula (I) or Formula (II).
In all Schemes, unless specified otherwise, Rl, R’ R’ RS’, R, R’ and A in the Formulas below
shall have the meaning of Rl, R* R’ RS’, R*, R’ and A in Formula (I) or Formula (II) of the

30  invention described herein above.
Optimum reaction conditions and reaction times may vary depending on the particular

reactants used. Unless otherwise specified, solvents, temperatures, pressures, and other

-36-



10 wherein Rl= Ra- CH2- and R2= R1-CH2- The conpounds of Forrmula (1) or
Formula (Il) may be synthesized according to Schene 5: 15Schene 5 As

i Il ustratwd 2atvomeroszn schene 5, reaction of a brono estercofustawmsicar (XVII1)
with an amine of formula (VII1), in a suitable solvent, provides the
correspondi ng N-substituted product of formula (Xl X). Reaction of the
conpound (XIX) with a halide of fornmula (XI1), in a suitable 20sol vent, in
the presence of a suitable base, provides a tertiary am ne of fornula (XX).
Ester hydrol ysis under standard conditions provides an acid of fornula
(XXI'). Coupling the acid fornmula (XXI) with an amne of formula (V), as in
schene 1, provides a conpound of Forrmula (1) or Forrmula (11). WO

2010/ 1877 s2P@ L8Rk @Bipegiekiilyrseheredyding iof atdimary effilltih éhei ani. t S@kifjer oduct

of Formula (1) or Fornmula .(I] hods known in the art and illustrated
" the B disruChur i hied it R S Trri TetsiBB S <
i nvent i onpe MdnkSANRESN I%ﬁtr RRE Ao PYHYNESICS, PHedeaMld8ntbrmedidtes MEProducts
Synt hesis of conpound 2 To a flask containing 2-brono-2-mnethyl -propionic
acid (1) Bydegurifedbygpiomateedanhyrint siliegesel ﬁ@d%rdde@cmtaﬂﬂwwl@hl oride (2 nl).
The reactiQn _m xture, i at 10 .70 C where it . Lnt ai..ned for h.
ter tni SO et nlol OFRL A Sl EptT S FechhBt FEOR] VALY o

concenb r apediculatfingds ediimaiions essdbe mollifeedcdsdededdodindhlidwal démpsundsed

wi t hout further purification, The crude acid chloride is dissolved in

di chl or onStiHaHECPERFPErBNGRLAtionn Ftating materialsing pytp@raatessad ip thepdcherey

(2 et hosy o T T S Pl ailable or osily prepared from commerciglly availsple .o
reacti on inmteialstetiofeodkilled ih tiat art.oom t enperature. After this tine,

addi ti onal 2-bronp-2- 25nethyl-propionic acid (0.3 g, 1.7 nol) is
activated as its acid chloride, as described above) and added to the
reaction %é%%ﬁourﬁfs to@ Fofniiih 6 bor Formila $iff 1fnL1§/ bé syrﬁﬁk%iz@& %¢dHr&ink %o Yarhfd Wi th
sat urat ed agqueous NaHCO3 solution (x 2), brine and the organic |ayer is
separated, dried (MgSO) and concentrated under reduced pressure. The crude
product is purified by WO 2010/ 147792PCT/ US2010/ 037697 5chr omat ogr aphy
(silica, eluent: heptanes, 20% ethyl acetate) togrjprovide conmpound 2 (0.6 g,

51%; According to the above procedure the fg OW] ng intermedi ates are
synt hesi sed: Table 1: Internedi ate No. Struc Yield (%9 LC Met hod and

RE R R3 R? R R R® I'I{
OH cl v N
Br — Br > Br
o) o) o) R°
11 v VI
, 4
R R E R'R2NH ) R R® F|{4
Vil
o R Base %1 5 R®
Vi lorll
20 Scheme 1

As illustrated in scheme 1, reaction of an acid of formula (IIT) with reagents such as thionyl
chloride or oxalyl chloride provides the corresponding acid chloride of formula (IV). Reaction
of this acid chloride (IV) with an amine of formula (V), in a suitable solvent, in the presence

25  of a suitable base such as N,N-diisopropylethylamine, provides an amide of formula (VI).
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Retention tinme [mn] mz [MH | (conmpound 2) HNO N _ 51 LC Method b: 1.90
319/321 11 BrXI(NN.O O _ 54 LC Method b: 1.96 319/321 10 Step 2: Synthesis
of exanplwokofa4arosol ution of 4-am notetrahydropyran (O0PLTAS2000476amD| ) in
THF (2 nL) are added Cs2CO3 15(0.6 g, 1.84 mmol) and conpound 2 (0.3 g,
0.94 mml ). The reaction is heated to 50 C for 3 h. The solvent is then
renoved under reduced pressure and the residue is partitioned between DCM
and 1M aqueous HCl sol ution. The acidic aqueous |layer is basified with 5N
aqueous NaOH sol ution and extracted with DCM (3 x 10 nL). The conbi ned
organi c extracts are washed with brine, dried (MgSO4), filtered and
concentrated under reduced pressure. The 20crude product is purified by
coIunnsch%dﬁamﬁgﬂauhya@ékﬁﬁ@auHQHHéaanhmptane@;aﬁ@&&b&%Wﬂwavatamawngo

ield exanple 0.15 4 LC th ention ti.ne: 2.40
Ty it BRI TRR 6L HELeT e bR R ro s HbaRe of i

fol | ow ng(vhi §taﬁdeﬁ‘699pt[& co%@&&&i&éﬁ&@ﬂﬁ%@%&%&/f@%@% p1&/BA. fmﬂal%zk

Synt hesi s of Exanp le 2 Step 1: Synt hesis of conpound 3 10 To a

fl ask contl88hiThg Pé@mis@efnaeppde§ygthe&18, Sarieyr- Mades) nidt hegemoyes! igdlerse t hi onyl

chl oride syntheses. An example of suitable coupling conditions is treatment of a solution of the

10  carboxylic acid in a suitable solvent such as DMF with EDC, HOBT, and a base such as

diisopropylethylamine, followed by the desired amine.

Reaction of the intermediate of formula (VI) with an amine of formula (VII), in a suitable
solvent, in the presence of a suitable base such as cesium carbonate, provides a compound of

15  Formula (I) or Formula (II) .

The compounds of Formula (I) or Formula (II) may be prepared according to Scheme 2:

4

RINH, R RCOCI Xa SNPLE
@\ L N @\ RZ\N>S(N
Base I ®\ 5

1
RSO c:| Xb R O R
lorll
o
0 II%
R2 = R or R/ﬁ
R o

20 Scheme 2

As outlined in scheme 2, reaction of an amide of formula (VI) with an amine of formula
(VIID), in a suitable solvent, in the presence of a suitable base such as cesium carbonate,
provides an amine of formula (IX). Reaction of the intermediate amine of formula (IX) with

25  an acid chloride of formula (Xa) or a sulfonyl chloride of formula (Xb), in a suitable solvent,
in the presence of a suitable base, provides a compound of Formula (I) or Formula (II)

wherein R* = R-C(O)- or R-SO,-

The compounds of Formula (I) or Formula (II) may be synthesized as outlined in Scheme 3:
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(6.6 m.). The reaction mxture is heated to 70 C where it is maintained for
3 h. After this tine, the reaction is cooled to roomtenperature and
concent r avedounderozr educed pressure. The crude acid chl ecras2eis/osmed
wi t hout further purification. 15The crude acid chloride is dissolved in THF
(11 nL) and N, N-diisopropylethylamne (3.1 nL , 18 nmol) is added, followed
by 341, 1-di net hyl-2-(tetrahydro-pyran-2-yloxy)-ethyl]- isoxazol-5-ylam ne
(4.3 g, 18 mol ). The reaction is stirred for 16 h at 40 C. The m xture is
washed with saturated agueous NaHCO3 solution (x 2), brine and the organic
| ayer is separated, dried (MgSO4) and concentrated under reduced pressure.
Purification of the residue 20by chromatography (silica, eluent: heptanes,
20% et byl acet at e) alloms separation and isolation of conpound 3 (1 g,
18% , m z 305/307 fron1qpq$ound 4 (0.9 g, 13@6 LC-Ms (LC Method b):
retention tp%e: R2. 5 nln mz 4%17413 [NHNa+w

Y ] 037657‘@ PEp 2 Syﬁ S|Of exanple 2 To a solution
of 4-am not 3 nL) are added Cs2CQO3
(0.3 g, 1 nnﬁl)(mnd conﬁbunngm(O 15 g, Jeaction is heated
to 50 C for 18ph. 10 The solvent is then r%nDV%d underR reduced pressure and
the residue is partitionedfepyegn DCM and 1M!'#glieous HCL sol ution. The
aci di c aqueous |ayer is bastHed-mith 5N agueous NaCOH sol ution and
extracted with DCM (3 x 10 nB3se The conbi ned organic extracts are washed
with brine, dried (MgSO™), filtered agghcon entrated under reduced
pressure. The crude product is purifi gt e by col umm chr omat ogr aphy
(silica, eluent: heptanes, 20% 15EfO0Ac). followed b tnituration wi.th 1M HC1
in di oxanéstlusagddn sehemedireackipspf sharinerof 6@%?4%0 it g gpngppugd obtaggnula
LC- M5 (LC %t fﬂoadsu?tllble sgltv@ﬁ'tt lnotﬂe fe@?nce%f %@ul@a‘tﬁe be@e%u&zg Je%ﬁ?&?@tﬁﬁ?e‘““
Cbnpounds l'i'sted in Table [V er nmeth are nade lowm ng this
pr ocedur eprc@ﬁ)dthathmpomlcﬁyﬁ\Edremﬂas(Ibtbr]Exmmiﬂ (éI)S St ep 1. Synt hesi s of

conpound To a fl ask contalnln 0.85 g, 125 nmmol) i 150
) onder WERDyg ot GRary o BHRGA B Y is: sompourtest (Sab KD RiFiebineg
by DVF (5 Hol 9B$dmo Eh%d{a%cats*uﬁablemv&m&/tﬂél €94REDE Wb DR Rh RMbfull € 1S
stirred at roomter erature for 16 h and then concentrated under reduced
pressur e. hydredeg pradideasicamphit didéormubed) e ftiowta @irt her purification, is
dissokged in toluene (50 nL) and added dropw se over 10 mn to a solution
of N dii sopropylethylamne (32.6 nL , 187 mmol) and

341, 1-di net hy1-2-(t etrahydro-pyran- 2- oxy) - et hyThj soxazol -5-y| am ne (15
g, 62.4 F)?Olinaomsaéﬁ@ﬂwe ﬁ{foré@ulgé%mwh%swf‘ége AHU %ﬁ FBE% or 4
h at 60 C. The reaction m xture is concentrated under reduced pressure and
the residue is partitioned between DCM (300 nlL) and water (250 m.). The
organic |ayer |s separated and dri edrdyerr’Na2SO4, biltered cghcentrat ed
under redué ‘essure, ,jhp;@Jude or ang® 0j OHi s QLE§OkMeq/pQ\d thyjHether
and preci pi t a¥ed By additioh of nhepifnes]| The Precimitdte id) ated by
filtration=dnd shed Spartngly w thdi etayl 15ether/heptaqg§ tO(yleId t he
first crop (9 gp of conpound 4 as Bff-&ﬂlte solid. The notfer liquor is
concentratedmd a second crop (3.3 g) is isolated by XVl
crystalIlsatlon/pre9|p|tat|on from di et hyl ether/heptanes. The not her
liquor is concentrated under reduced ,pressure and the residual orange oi
filtered thro’\lHi ca (el uemk; Repfanes, 20% et hyl ate), the filtrate
is concentrat~' he reS|d/9\_ bkyed in diethyl gtﬁgr and the third
crop (3.1 g) |s vsolatedey 20di et(phyl kher / he%taﬂe reat ment as

descri bed : orrblnlﬁie yi el@ o crdb 1-3is 15.4 . Yield 63% LC M
(LC Method b): retention titre: 2,3pymn, mz 41&44}3_%@%hb+kﬂ. Step 2:

Synt hesi s of conmpound 5 25A sol ution of

N—netgﬁn-(tetrahydro pyran-4-yl)-am ne LO 25 g, 2.17 mmol), Cs2CAB (1.41 g,
4.34 1) and conmpound 4 (0.85 g, 2. DEhemM84) in THF (20 nl) is stirred at
roomtenperature for 72 h. The reaction mxture is filtered through Celite
(r), the solids are washed with ethyl acetate and DCM and the filtrate is
concentrated under reduced pressure. The residue is purified by colum
chromat ography (silica, eluent: heptanes, 50-100% ethyl acetate) 30 to
yield 374 ng of conpound 5. Yield 41% . -BG-MS (LC Method b): retention
time: 1.51 min, mz 424 [ MtH|




WO 2010/ 147792PCT/ US2010/ 037697 5 The fol |l owi ng am nes are synt hesi sed by
adapt ati on of the above procedure with the follow ng nodification to be
not ed: Fowoi2nteersmmdi ate |1 and I11: excess of the corregporuseog/oardne (2.5
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the organic layer with 10 % aqueous citric acid solution foll owed by brine
and the product is isolated by colum chromatography (silica, 10el uent
hept anes, 30% et hyl acetate). For internmediate Xl the reaction is stirred
for 48 h at anbient tenperature. For internediate Xl and X: the reaction
m xture is filtered through celite and washed with DCM The solvent is
renmoved under reduced pressure and the product purified by colum

chr omaf og mFshw(l i $ahemge detaaetnin oftrepinaine s¢id ©f for5094 €Il iwithcat aédl@l@f)ie ()3

Accor di ng ove, pr.oc the faollow ng  internediates ar
Syt hes SGum B oM R Rt N naf o AP B SR P el Fsvlang
Ret enti on (XVBTH:M%ﬁﬂe]actfdnzof [aMkifd of ﬂol‘rhulﬁlc(m QH AarDaldehyde i fdefauMEBOAY pRyvides 51
424 1V o N o 68 LC Method b: 1.46 394 V
the corresponding amine of formula (XVII). Coupling the intermediate of formula (XVII) with
an amine of formula (V), as in scheme 1, provides a compound of Formula (I) or Formula (II)

10 wherein R!= R% CH,- and R*= R°-CH,-

The compounds of Formula (I) or Formula (IT) may be synthesized according to Scheme 5:

3

3 3 3 3 R R
RN\ UR RINH, Vil RN R Re-Hal XII o o—
Br o7 —— HN o7 —— N
0 R0 R0
XX
XVl XIX
4

NH . 4
RS' Rs @/ Rs Rs IT{
5 2
>S( N><f(

R O R O R
XXI lorll

15 Scheme 3

As illustrated above in scheme 5, reaction of a bromo ester of formula (XVIII) with an amine
of formula (VIII), in a suitable solvent, provides the corresponding N-substituted product of
formula (XIX). Reaction of the compound (XIX) with a halide of formula (XII), in a suitable
20  solvent, in the presence of a suitable base, provides a tertiary amine of formula (XX). Ester
hydrolysis under standard conditions provides an acid of formula (XXI). Coupling the acid
formula (XXI) with an amine of formula (V), as in scheme 1, provides a compound of

Formula (I) or Formula (II).
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5  Further modification of the initial product of Formula (I) or Formula (II), by methods known

10

15

20

25

in the art and illustrated in the Examples below, may be used to prepare additional compounds

of this invention.

EXAMPLES:

Method A
Synthesis of Example 1

Br ’ N .
BI’X(OH—> \/N —_— H 0 \/l\I

ZT

)
)
1 2 O— Example 1 O—

Step 1: Synthesis of compound 2

To a flask containing 2-bromo-2-methyl-propionic acid (1) (0.6 g, 3.5 mmol) under nitrogen is
added thionyl chloride (2 mL). The reaction mixture is heated to 70 °C where it is maintained
for 2 h. After this time, the reaction is cooled to room temperature and concentrated under
reduced pressure. The crude acid chloride is used without further purification.

The crude acid chloride is dissolved in dichloromethane (DCM) (5 mL) and N,N-
diisopropylethylamine (1 mL, 5.7 mmol) is added followed by 3-(2-methoxy-1,1-dimethyl-
ethyl)-isoxazol-5-ylamine (0.6 g, 3.5 mmol).

The reaction is stirred for 16 h at room temperature. After this time, additional 2-bromo-2-
methyl-propionic acid (0.3 g, 1.7 mmol) is activated as its acid chloride, as described above)
and added to the reaction mixture. After further 1.5 h stirring, the mixture is washed with
saturated aqueous NaHCOs solution (x 2), brine and the organic layer is separated, dried

(MgSOy) and concentrated under reduced pressure. The crude product is purified by
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10

15
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chromatography (silica, eluent: heptanes, 20% ethyl acetate) to provide compound 2 (0.6 g,
51%);

According to the above procedure the following intermediates are synthesised:

Table 1:

Intermediate Yield LLC Method and
Structure m/z [M+H]
No. (%) Retention time [min]
H
I
o,

(compound o} 4 51 L.C Method b: 1.90 319/321

2)

O—
Br>§(N N
II 0 ‘= 54 LC Method b: 1.96 319/321
O—

Step 2: Synthesis of example 1

To a solution of 4-aminotetrahydropyran (0.1 g, 0.94 mmol) in THF (2 mL) are added Cs,COs
(0.6 g, 1.84 mmol) and compound 2 (0.3 g, 0.94 mmol). The reaction is heated to 50 °C for 3
h. The solvent is then removed under reduced pressure and the residue is partitioned between
DCM and 1M aqueous HCI solution. The acidic aqueous layer is basified with SN aqueous
NaOH solution and extracted with DCM (3 x 10 mL). The combined organic extracts are
washed with brine, dried (MgSO,), filtered and concentrated under reduced pressure. The
crude product is purified by column chromatography (silica, eluent: heptanes, 50% ethyl
acetate) to yield example 1 (0.15 g, 41%). LC-MS (LC Method a): retention time: 2.40 min,
m/z 340 [M+H]

Compounds listed in Table IV under method A are made following this procedure.

42-



501 XIll o INn.d.# LC Method b: 1.50 436 XIV o INo--..r. b-/ 28 LC
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5
Method B
Synthesis of Example 2
H
H >§(N 0.
OH Br>§fN ° i LN
Br — O 0
0
1 OH 4 OO
3 O
N .
H o \ /N
OH
Example 2
Step 1: Synthesis of compound 3
10

To a flask containing compound 1 (3 g, 18 mmol) under nitrogen is added thionyl chloride
(6.6 mL). The reaction mixture is heated to 70 °C where it is maintained for 3 h. After this
time, the reaction is cooled to room temperature and concentrated under reduced pressure. The
crude acid chloride is used without further purification.

15  The crude acid chloride is dissolved in THF (11 mL) and N,N-diisopropylethylamine (3.1 mL
, 18 mmol) is added, followed by 3-[1,1-dimethyl-2-(tetrahydro-pyran-2-yloxy)-ethyl]-
isoxazol-5-ylamine (4.3 g, 18 mmol). The reaction is stirred for 16 h at 40 °C. The mixture is
washed with saturated aqueous NaHCOs solution (x 2), brine and the organic layer is
separated, dried (MgSO,) and concentrated under reduced pressure. Purification of the residue

20 by chromatography (silica, eluent: heptanes, 20% ethyl acetate) allows separation and
isolation of compound 3 (1 g, 18%), m/z 305/307 [M+H"], from compound 4 (0.9 g, 13%),
LC-MS (LC Method b): retention time: 2.35 min, m/z 411/413 [M+Na+H].
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Step 2: Synthesis of example 2

To a solution of 4-aminotetrahydropyran (0.05 g, 0.5 mmol) in THF (3 mL) are added Cs,COs
(0.3 g, 1 mmol) and compound 3 (0.15 g, 0.5 mmol). The reaction is heated to 50 °C for 18 h.

10 The solvent is then removed under reduced pressure and the residue is partitioned between
DCM and 1M aqueous HCI solution. The acidic aqueous layer is basified with SN aqueous
NaOH solution and extracted with DCM (3 x 10 mL). The combined organic extracts are
washed with brine, dried (MgSO,), filtered and concentrated under reduced pressure. The
crude product is purified twice by column chromatography (silica, eluent: heptanes, 20%

15  EtOAc) followed by trituration with 1M HCI in dioxane to yield the hydrochloride salt of
example 2 (0.04 g, 22%). LC-MS (LC Method a): retention time: 2.16 min, m/z 326
[Mireebase+H]

Compounds listed in Table IV under method B are made following this procedure.

20
Method C
Synthesis of Example 3
OCL ' 0
H N 1) H
N .
U e R
° 5 _(__> Example 3
o) xample
” 1 4 o—(o__> o OH

Step 1: Synthesis of compound 4

To a flask containing compound 1 (20.85 g, 125 mmol) in DCM (150 mL) under nitrogen is
added oxalyl chloride (16.2 mL, 187.3 mmol), followed by DMF (5 drops). The reaction
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5  mixture is stirred at room temperature for 16 h and then concentrated under reduced pressure.

The crude acid chloride, used without further purification,
is dissolved in toluene (50 mL) and added dropwise over 10 min to a solution of N,N-
diisopropylethylamine (32.6 mL , 187 mmol) and 3-[1,1-dimethyl-2-(tetrahydro-pyran-2-
yloxy)-ethyl]-isoxazol-5-ylamine (15 g, 62.4 mmol) in toluene (300 mL) at 50 °C. The

10 reaction is stirred for 4 h at 60 °C. The reaction mixture is concentrated under reduced
pressure and the residue is partitioned between DCM (300 mL) and water (250 mL). The
organic layer is separated and dried over Na,SOy, filtered and concentrated under reduced
pressure. The crude orange oil is dissolved in diethyl ether and precipitated by addition of n-
heptanes. The precipitate is isolated by filtration and washed sparingly with diethyl

15  ether/heptanes to yield the first crop (9 g) of compound 4 as off-white solid. The mother liquor
is concentrated and a second crop (3.3 g) is isolated by crystallisation/precipitation from
diethyl ether/heptanes. The mother liquor is concentrated under reduced pressure and the
residual orange oil filtered through silica (eluent: heptanes, 20% ethyl acetate), the filtrate is
concentrated. The residue is dissolved in diethyl ether and the third crop (3.1 g) is isolated by

20  diethyl ether/ heptanes treatment as described above. The combined yield of crop 1-3 is 15.4
g. Yield 63%; LC-MS (LC Method b): retention time: 2.35 min, m/z 411/413 [M+Na+H].

Step 2: Synthesis of compound 5

25 A solution of N-methyl-(tetrahydro-pyran-4-yl)-amine (0.25 g, 2.17 mmol), Cs>COs (1.41 g,
4.34 mmol) and compound 4 (0.85 g, 2.17 mmol) in THF (20 mL) is stirred at room
temperature for 72 h. The reaction mixture is filtered through Celite ®, the solids are washed
with ethyl acetate and DCM and the filtrate is concentrated under reduced pressure. The
residue is purified by column chromatography (silica, eluent: heptanes, 50-100% ethyl acetate)

30 to yield 374 mg of compound S. Yield 41%;. LC-MS (LC Method b): retention time: 1.51
min, m/z 424 [M+H]
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t hrough twotzhw/mewe step wi thout further purificationa) pCmtuseomwesmbe VI: 1H
NVR (400 WHz, chloroformd) 8 ppm1.26 (6H, s), 1.34 (3H, s), 1.37 (3H, s),
1.47-1.83 (11H, m, 2.18 (2H, d, 7.2 Hz), 2.22 (3H, s), 3.36-3.50 (3H, m,
3.77-3.82 (3H, m, 3.99 (2H, m, 4.57 (1H, m, 6.32 & 6.38 (1H, 2s),
9.4-9.8 (1H, br) b) Internediate VII: 1H NVR (400 MHz, chloroformd) 8
ppm 1.07 (6H, d, J=6.4 Hz), 1.32-1.37 10(12H, n), 1.46-1.84 (6H m, 2.19
(3H, s), 2.98 (1H, q), 3.37 (1H, d, J=9.6 Hz), 3.45-3.50 (1H, m, 3.76-3.81
(2H, m, 4.57 (1H, t, J=6.8 Hz), 6.32 (1H, s), 10.10 (1H, br) «c)

| nt er nedi dhe fallawing aﬂﬂirNNRre(%theMBw, bycidaptagibo ofrthe Jab8veoporddupS wth 2l fodlpwing

1.31-1.76 270 t, 11.2 Hz), 2.80 (3H, s), 3.31-3.42 (6H, M),
3. 62- 3. 66“{%@5‘%@“"%@% ‘H, s), 6.25 (1H s), 6.80 (1H, br) 15 WO

2010/ 1477 ¢8PlatdrideddiOn Q8T P exdeslof heForreyithdmsi anifé (22X ad &sJe0 julit i on
of conmpound 5 r806 , 1.9 r%?o?) in D&r\/!?tuﬁaﬁ%l (11/& @%ﬂ)a |Sg ag(zsﬁl )

pol yner - s aispted.dbe woEk-ep Brocedyramciusiora (a8l of the guganis Bya W‘ﬂﬁbl() &, aquequs qtyic
The mi xt uragldisglutlon followed by brine and the product is isolated by column chromatography (silica,
10 eluent heptanes, 30% ethyl acetate).
For intermediate XI the reaction is stirred for 48 h at ambient temperature.
For intermediate XII and X: the reaction mixture is filtered through celite and washed with
DCM. The solvent is removed under reduced pressure and the product purified by column
chromatography (silica, eluent; heptanes, 0 — 50% ethyl acetatec)
15

According to the above procedure the following intermediates are synthesised:

Table 2:
LC Method
Intermediate Yield and
No. Structure [%] Retention m/z [M+H]
time [min]]
OCL%“
III N N O.N
(compound e Ly 41 L(]I3 -N{egll()d 104
5) 1.
0
@
H
N0
m | N
o L.C Method
v 63 394
_O b: 1.46
o)
0
O\MH o
| LN LC Method
Y ; > b: 2.11 423
0
@
H not
O .
VI O/\ IP%(N N )3 27 available / 438
O O O-N Q see
Footnote a
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a) n.d.” intermediate is carried through to the next step without further purificationa) Intermediate

VL '"H NMR (400 MHz, chloroform-d) 8 ppm 1.26 (6H, s), 1.34 (3H, s), 1.37 (3H, s), 1.47-1.83

(11H, m), 2.18 (2H, d, 7.2 Hz), 2.22 (3H, s), 3.36-3.50 (3H, m), 3.77-3.82 (3H, m), 3.99 (2H, m),
4.57 (1H, m), 6.32 & 6.38 (1H, 2s), 9.4-9.8 (1H, br)
b) Intermediate VII: "H NMR (400 MHz, chloroform-d) & ppm 1.07 (6H, d, J=6.4 Hz), 1.32-1.37

10

3.76-3.81 (2H, m), 4.57 (1H, t, J=6.8 Hz), 6.32 (1H, s), 10.10 (1H, br)
¢) Intermediate VIIL: "H NMR (400 MHz, chloroform-d) § ppm 1.25 (12H, s), 1.31-1.76 (10H, m),
2.70 (2H, t, 11.2 Hz), 2.80 (3H, s), 3.31-3.42 (6H, m), 3.62-3.66 (2H, m), 4.53 (1H, s), 6.25 (1H,

s), 6.80 (1H, br)
15
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(12H, m), 1.46-1.84 (6H, m), 2.19 (3H, s), 2.98 (1H, q), 3.37 (1H, d, J=9.6 Hz), 3.45-3.50 (1H, m),
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b: 2.10 456 2piAaNa]j92 5 PCT/US2010/037697
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Step 3: Synthesis of example 3

To a solution of compound 5 (806 mg, 1.9 mmol) in DCM/ethanol (1/1, 16 mL) is added
polymer-supported tosic acid (MP-TsOH (65), loading 3.3 mmol/g, 1.74 g). The mixture is

10 shaken on an orbital-shaker at room temperature for 18 h. The resin is isolated by filtration
and washed with DCM and methanol. The product is then released form the resin with 7M
solution of ammonia in methanol. The resin is further rinsed with methanol and DCM.
Concentration of the basic filtrate gives a clear oil which is triturated with diethyl
ether/heptanes to afford 549 mg of example 3 as a white solid. Yield 85%, LC-MS (LC

15  Method a): retention time: 2.17 min m/z 410 [M+H];, mp 129-131 °C.

Compounds listed in Table IV under method C are made following this procedure, with the
following modification for examples 7-9, and 20: Pyridinium p-toluenesulfonate (1.2 equ) is
used instead of MP-TsOH and the reaction is performed under refluxing conditions (4 h) in
20  EtOH instead of DCM/ethanol.
Example 86-87 are separated by chiral preparative LC.
Example 4 and 5 are converted into the oxalate salt by stirring in the presence of oxalic acid (1
equ) in ethanol at 50 °C, followed by concentration under reduced pressure.
Examples 42, 43, 45, 47, 48, 49, 51, 53, 56, 57, 60, 63, 64, 68, 86, 87 are converted converted
25  into the hydrochloride salt by stirring in the presence of 1M HCI solution in diethyl ether (2

eq) at room temperature, followed by concentration under reduced pressure.

Method D

30  Synthesis of Example 6
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Step 3: Synthesis of exanple 50 Conpound 7 is deprotected by shaking in the
presence of polyner-supported tosic acid (MP- TsOH (65), loading 3.3
nmol / g, Ow6 2gdo/amvan orbital shaker for 18 h. The resi nPCI/USeMmMeHIDY 10
filtration and washed with DCM The product is released fromthe resin by
treatment with 7M amonia in nethanol and the filtrate is concentrated
under reduced pressure and the residue is purified by preparative HPLC
(neutral nethod) to afford 40 ng of exanple 50. Yield 18% LC- M5 (LC Met hod
a): retention time: 3.06 min, mz 382 [MH . 15 Conpounds listed in Table

| V under nethod G are nmade following this procedure Method H Synthesis of
Exanpl e 52 WO 2010/ 147792PCT/ USZOlO/ 037697 Step 1. Synthesis of conpound
9 To a solutjon of compound 6 (0.2 I, prepared according to

Met hod G, 3 P and Cs2Ca8 (0. 38g Iﬂ‘m in THF (3 nL) is added

conpound 8 (115 , 1.0 mmol, IOpre doas escribed in Gosh, A K et al.
J. Med. Chem 1993; 32,?3300 2310) The reac nis heated to 65 C for 3 h

in a seal ed tabe ‘ah@—i luted in ethylExaweleste (2 nL). The organic layer is
washedswith brine (8 M) and dried (MyS®). The solvent is renoved under
reduced pre&ﬁl&{{o“r‘l&'ldﬁn% et 9&&18139&9 by, 1@1 b6 A&
hept anes, 0-50% et h gt%te (62@’ 3 ? R 8 d).gé \Plae:) 12%
LC- M5 ( LCchiapbnodl 4)0130&1@ O3 mmol)l i@ HFB 0 rﬂl?) 1lsrihnatedd02554(33fo[rl81h-i}1 a }ﬁ‘seffsprf:Z

o) 15 adt BBy TS GROFT EPEBLITE 156 At ol CRRPRO 86 eGRRArs (4

mml 19, 0148 g vaRked VRh bRACTY OM5 MIN! die@ (MeSTaRQMItoREd LRl hhaker for
18 h. The resin is removed by filtration and washed with DCM The product

is L elle?s edlufeopressuee. rlds |r¢sf1ct)5¢ iy petafiiedehnt cobimh ciivinmteasaihy (siblcutelupnt:ihaptanes,
(T pano, 08 S skeRl e niibing A TR ST Lieb G GRSk hsdTeet Frerhang! 1,

prepar at i venlsG Nrpmieel) midhaehotes thé t@ﬂaﬁy&apmnﬁfpr&&arﬁgl 8o Fasala 25 cl ear
oil, yield 36% LCM (LC Method a): retention tinme; 2, mn, mz 354

[ MH] , whiPeRi§asion asiparstlisa, ¢1ﬁenttlseprﬁmé%c18ff’ﬁ Shyleseats) Meﬂﬂﬂ% H@;ﬁf PEANDIRIG: K i)
HCL in di duced pressure.
The crudeﬁgz%}e“rl a e(FSC(@S%Ir%% t?l%jon fh g%%%ﬁ mé?ggﬁdemept anes to afford
t he hyslrochl ori de salt of exarrpl e 52 as a white crystalline solid. 30

Conmpounds Ilsted I n | V under. nethod H are made following this
pr ocedur e PAfEPD Bk myafw?‘vézﬂp‘evm@ﬁdmwsi@@ﬁ ?rmt%ﬁwsmgwﬂﬂﬁ&qrge%?pce&fanp| e

54 10154 By éolut‘&)(mfnnﬁahgl &ﬁe&@ g@@ymoa& téngalafﬁ&é q&lmed(@) co?l@gntpalt%}{l am ne
(0.3 g, 4 nd conpound 4.1
mml ) in ﬁh&r(ragﬁlcnipresslre;tl rred at roomterrper ature for 18 h The reactl on
m xture is heated to 50 C for 1 h and the reaction is filtered through
celite. The solids are 15washed with DCM and ethyl acetate and the filtrate
I's congenoaiRdndineesd inedyray Md%ﬁﬁféﬂf%dt]ﬁa@frﬁﬁecfoﬂoxyﬁytﬁw fdckdurdhi s residue
is purified by colum chromatography (silica, eluent: heptpanes 50% et hyl
acetate) to yield 0.65 g of conpound 10. Yield: 42% LC M5 (LC Method b):
retention = 38 min, mz 382 [MH]. The followi ng internedi ates are
made acco#@?—ﬁg—% t he above procedure. 20According to the above procedure

the fol | o®ynthesidlof ExBAIpE BB are synt hesi sed: Table 4:
NN N
m ~ 0 M

o = O

Example 12 0— Example 10 -

25  Example 12 (80 mg, 0.24 mmol, prepared according to Method A) and 600 mg (2.35 mmol) of
aluminium tribromide are dissolved in ethanethiol (4 mL, CAUTION: stench) and stirred at

-51-



I nt er nedi at e LC Method and mlz Structure Yield [ Retention tine No.

[ MtH|
IN oTh/wo 200714723 LC Met hod b: 1.38 382 XXXV PCT/US2010/037697

0

10

15

20

25

[ m n] WO 2010/ 147792PCT/ US2010/ 037697 XXXI'V (conmpound 10) N H

room temperature for 3 h. The reaction is quenched by addition of water (8 mL) and acidified
by careful addition of 1 M aqueous HCI solution to pH 4-5. The reaction mixture is extracted
with ethyl acetate (3 x 10 mL) and the combined organic layers are washed with brine, dried
over Na,SO;, and filtered. The filtrate is concentrated under reduced pressure and the residue
purified by column chromatography (silica, eluent: DCM, 50% ethyl acetate) to afford 50 mg
of example 10. Yield 65%, LC-MS (LC Method a): retention time: 2.14 min, m/z 326 [M+H]

Compounds listed in Table IV under method E are made following this procedure
Method F

Synthesis of Example 46

H
- - N
Pﬁ(
O B’\ OOA e
Example 42 Example 46

To a solution of example 42 (0.34g, 1.01 mmol) and NaH (0.12 g, 3.04 mmol, 60% dispersion
in mineral oil,) in THF (6 mL) is added methyl iodide (95 pL, 1.52 mmol). The reaction

O_—

mixture is stirred at room temperature for 18 h and filtered through celite. The crude product is
purified by preparative HPLC (neutral method) to yield 53 mg of example 46 as a colourless
oil. Yield: 17%, LC-MS (LC Method a): retention time: 2.60 min, m/z 368 [M+H].

example 46 is converted to the hydrochloride salt by stirring in the presence of 2M solution of
hydrogen chloride in diethyl ether (1 mL) at room temperature, followed by concentration

under reduced pressure.

Compounds listed in Table IV under method F are made following this procedure

Method G
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O No--(-" b.-_/ 22 LC Method b: 1.29 380 XXXVI s=0 -- ,c) Ho No.....
b-/ 37 LC Method b:1.47 501 XXX VIl 0 it -"s- Ng 0 04, 48 LC Method

b: 1. 50 4AYO[2Mo/H79XXXVIT1 O it g 0 -"s-N 04, PCT/US2010/037697
5
Synthesis of Example 50
H ~ ><H/N (o] O(j\/ﬁ\
B)%N \o/N N | N . N><(H o
e} I W
O

Example 50 OH

Step 1: Synthesis of compound 6

10 A solution of methylamine (2.89 mL, 23.1 mmol), Cs,COs (0.75 g, 2.3 mmol) and compound
4 (0.45 g, 1.2 mmol) in THF (10 mL) is heated to 65 °C in a sealed tube for 3 h. The reaction
mixture is cooled and diluted with ethyl acetate (20 mL). The mixture is washed with brine (8
mL). The organic layer is dried (MgSO,), filtered and the filtrate is concentrated under
reduced pressure. The crude product is purified by column chromatography (silica, eluent:

15  heptanes, 0-50% ethyl acetate) to yield 0.29 g of compound 6. Yield: 74%; LC-MS (LC
Method b): retention time: 1.24 min, m/z 340 [M+H].

Step 2: Synthesis of compound 7

20  To a solution of compound 6 (0.2 g, 0.59 mmol) and N,N-diisopropylethylamine (0.2 mL,
1.18 mmol) in THF (8 mL) is added (tetrahydro-pyran-4-yl)-acetyl chloride (0.11 g, 0.59
mmol). The reaction is heated to 60 °C for 18 h and the solvent is removed under reduced
pressure. The residue is dissolved in ethyl acetate (20 mL) and washed with water (2 x 5 mL)

and brine (2 x 5 mL). The organic layer is dried (MgSOy), filtered and the filtrate is

-33-



50 LC Method b:1.50 471 [M H XXXIX ....-sb O NO--1 b-i 66 LC Method
b: 1.43 501 5 Step 2: Synthesis of conpound 11 To a solution of the
conmpound W0 2082@7mg, 1.02 mml) in THF (3 L) is added eodiusaeiopsTepte (41
ng, 1.02 nmmol, 60% di spersion in mneral oil) and nmethyl iodide (64 I A 1.02
10 mmol ). The reaction mxture is heated to 70 Cfor 1 h in a mcrowave.
The reaction m xture is concentrated under reduced pressure and the residue
is dissolved in nethanol and filtered. The filtrate is concentrated under
reduced pressure and the crude material is purified by WO

2010/ 147792PCT/ US2010/ 037697 5 preparati ve HPLC (neutral method) to afford
137 ng of conpound 11 as a clear oil. Yield: 34% LC- M5 (LC Method b):

r et ent 5 on conagetratéd 2adarireduced pre3@ie. [IMekfsiduehe phuofiedby egunntcbromedo @by ar e
made accor%i(%g to

St et ur o (WY aPa PRERE: Rvan stias) FoxEISR. il Fny S ThA R St -
( compound MSLYLC Midthod b): retention time: 1.90 min, m/z 464 [M-H].
According to the above method the following intermediates are synthesised with the following
modifications to be noted:
10 For intermediate XXX and XXXIII, the corresponding acid is converted into its acidchloride
by treatment with oxalylchloride (4 equ.) and DMF (cat) in DCM at room temperature for 4 h.
The reaction mixture is concentrated under reduced pressure and the crude acid chloride is
used in the above procedure without further purification.
Intermediates XXXI and XXXII are synthesised using standard amide coupling conditions: 1
15  equ of compound 6 is coupled with the corresponding acid (1 equ) using EDC.HCI (3 equ) and
DMAP (1 equ) in acetonitrile. The reaction mixture is stirred at room temperature for 18 h and
the concentrated under reduced pressure. The residue is purified by column chromatography

(silica, eluent:n-heptanes, 30% ethyl actetate) to afford the desired intermediate.

20  According to the above procedure the following intermediates are synthesised:

Table 3:
LC Method
Intermediate Yield and
No. Structure (%] Retention m/z [M+H]
time [min]
XXVIII T @
N
(compound %‘/N = Q2 94 Le Method 464 [M-H]
O O-N
Ill H O LC Method 474
0 etho
XXIX om NNW 0 22 b: 1.83 [M+Nal
O O-N
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0 IN o-.- 6-2 33 LC Method b: 1.25 396 XLI o INo-_(.. 6--/ 59 LC Method
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...-,.0 WO 2bhoon779¢-- b-i 52 LC Method b: 1.63 PCT/US2010/037697
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N
XXX m 7%/ Y>/\// o 86 b:1.89 | [M+Nal
0 O~
F |

F
N R OO LC Method | 486
xxxi | P 7%“\4—\4 e I ey
/ . .
O O-N

O [M+Na]

F b: 2.11 [M+Na]

|
F
N/ M L)
xxxn | (X Y HN\(\/\JO 5 ¢y | TCMethod | 500
°© 0 oy

()|

N H OO LC Method 458

XXXIIL T NNW 0 B 210 | [MNal
O O-N

Step 3: Synthesis of example 50

Compound 7 is deprotected by shaking in the presence of polymer-supported tosic acid (MP-
TsOH (65), loading 3.3 mmol/g, 0.6 g) on an orbital shaker for 18 h. The resin is removed by

10 filtration and washed with DCM. The product is released from the resin by treatment with 7M
ammonia in methanol and the filtrate is concentrated under reduced pressure and the residue is
purified by preparative HPLC (neutral method) to afford 40 mg of example 50. Yield 18%,
LC-MS (LC Method a): retention time: 3.06 min, m/z 382 [M+H].

15  Compounds listed in Table IV under method G are made following this procedure

Method H

Synthesis of Example 52
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515 XLIV h) -s-N g0 36 LC Method b:1.94 485 [MH XLV -"s-N O 0 0-N 49
LC Method b:1.94 485 [MH 10 WO 2010/ 147792PCT/ US2010/ 037697 5 Step 3:
Synt hesi swof2otxanpke 54 To a solution of conpound 11 (1®€Tr$2010/03%9MM0l ) in
DCM net hanol (1/1, 10 nlL) is added pol ymer-supported tosic acid (MP-TsOH
(65), loading 3.3 nmol/g, 0.31 g). The mxture is shaken on an

orbital -shaker at roomtenperature for 18 h. The resin is isolated by
filtration 10 and washed with DCM The product is then rel eased fromthe
resin wwith 2M sol ution of ammonia in nmethanol. Concentration of the basic
filtrate affords 88 ng of exanple 54. Yield: 63% LCM (LC Method a):

retention tine: 2.35 mn, mz 312 [ MtH]. Conmpounds listed in Table IV
under et had are mad%/o*lovvln s pr qure vvlth e 15fo) | owi ng
nnmficaﬂiiﬁlto e DGy Nare nyex Nataq the
hydr ochl or i"de™§apt My 'stiorri in the prés ce hydr ogen chl qyi e/Fn
diethyl ether (2M 1 nL) & t eratuyre, folN-Qwe y cc%ncegtrat on
under reduced pressure. 20 Met ho ynt hesi s of e " oy

Synt hesi s of conpound 13 WO 2010/ £47792PCT/ US2010/ 03% 7 5 A high pressure

vessel on tai ning conpound 12 (2.5 g; 24.244 mol)
and tetraéiegﬁj%lyrt%e%% %ﬁmflﬁg%yde (5.05 nL; 48.487 mmol) is added

pal | adi um hydr oxi de, 20% on carbon, wet (3.405 g; 10 nol % 2.424 rrm)l) and
50 nL of ethanol. The reaction is subjected to 400 psi H2 at 50 C for 40
After thi dogiseiitionios cormaeynddh(G5edbe Binal.PreRased &Q?O’Edé%@rMF@P@ Gaﬁ@Pfll) pochy ed

through Celic¢6(f0)3s JhersGahiohGh D & kPRGN EdhnSBREOBN9L 5 AR 1 Vah&bL
10 prepared as described in Gosh, A.K. et al. J. Med. Chem. 1993, 36, 2300-2310). The reaction
is heated to 65 °C for 3 h in a sealed tube and diluted in ethyl acetate (12 mL). The organic
layer is washed with brine (8 mL) and dried (MgSO,). The solvent is removed under reduced
pressure and purified by column chromatography (silica, eluent: heptanes, 0-50% ethyl
acetate) to afford 0.2 g of compound 9. Yield: 12%; LC-MS (LC Method b): retention time:
15 1.37 min, m/z 438 [M+H].

Step 2: Synthesis of Example 52

To a solution of compound 9 in DCM/methanol (1/1, 4 mL) is added polymer-supported tosic
20 acid (MP-TsOH (65), loading 3.3 mmol/g, 0.28 g) and the reaction mixture is shaken on an
orbital shaker for 18 h. The resin is removed by filtration and washed with DCM. The product
is released from the resin by treatment with 7M ammonia solution in methanol and the resin is
further washed with methanol and DCM. The filtrate is concentrated under reduced pressure.
The residue is purified by preparative LC (neutral method) to afford 69 mg of example 52 as a
25  clear oil, yield 36%, LC-MS (LC Method a): retention time: 2.19 min, m/z 354 [M+H], which
is converted in its hydrochloride salt by treatment with 2M HCI in diethyl ether (0.12 mL) and
concentration under reduced pressure. The crude material is recrystallised from ethyl

acetate/heptanes to afford the hydrochloride salt of example 52 as a white crystalline solid.

30  Compounds listed in Table IV under method H are made following this procedure
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The conbined filtrates are concentrated and slurried in dichloronethane,
then filtered to afford conpound 13 as a white solid (3.95g; 81%, LC M
(LC Met hostolp1o/metdention tine 0.32 mm mz 202 [ MtH] 15PBTras2@0/08y01 hesi s
of conpound 14 A high pressure vessel on the HEL 100 system contai ni ng
conpound 13 (1g; 4.969mvl) and fornal dehyde, 37%in water (0.74ni;
9.937mmol) is added pall adi um hydroxi de, 20% on 20 carbon, wet (0.698g;
10nol % 0. 497nmmpl) and 30nmL of ethanol. The reaction is subjected to 400
psi H2 at 100 C for 27.5 h. After this tine, the reaction is cooled to room
tenperature and filtered through Celite(r). The Celite(r) is rinsed with
met hanol and water. The conbined filtrates are concentrated to afford
conpoufid 14 as a colorless oil (1.364g; quantitative), LC-M (LC Method h):
retention, tipe.0.32 mn, mz 216 [MH 25 Step 3: Synthesis of Exanple 27
To a vi al fat+ni ng conpound 14 (0.2g; 0.929 mmol) is added
0-(7-azabenzotriazol -1-y1)- N N, N, N -tetranet hyl uroni um
hexafluorophosphate (0.530 1.394 mmol) and N, N- 30dii sopropyl et hyl am ne
(0. 579nL; Syntwsigwh ExampheeS olution is stirred at roomtenperature for 30
mnutes. Tg a vial containing,

342-( 2- netﬁh%¥Net@oxy) 1, 1-dixe bé%m ebhyl]-lsoxqégg §<m nine (0.199g
0. 929nmo1)™ éagiﬁrw N-di met h{fl f de (2nL) anhdn U hydrlde (0 093g
2070

2.323nmo1) at® 0 To this sol utidn is\added the actlv%te ster. Once

addition is 47792PCT/ US2@10/ 037697 5 conpl eteqq t ld bath is
renoved and the reactiybomywarnmed to roon1t§§§3rature ang stirré& r Ih. The
reaction is quenched W met hanol / wat er concentrafed underogeduced

pressure. Purification is done by reverse phase HPLC t¢ afford exanple 27
(0.107g; 28%, LC-M5 (LC Method c): retention time 0.97 mn, mz 412 [ MtH].
10 Conpounds listed in Table IV under nethod J are nad qulomnng this
procedure with the followi ng nodifications to be neteg:
and 32 TBTU (0-(benzotriazol-1- y1)-N,N, N, N -tetranethybur
tetrafl uoroborate) is used as the coupling reagent instead of
described in step 3. 15 Conpounds listed in Table |V Exagele Shet ho
made follow ng this procedure The follow ng internedi ates are made
accor df ng Step t:iwnghesiscofpoomeundd0 Table 6: Internedi ate No. Structure
Yield [9% LC Method and Retention tinme [mn] mz [MHH XLVI H N i' Yor
T.,c:4-D 0 crude LC Method d: 1.08 422 XLVII 1IN (:)IH 0--n-1\0- ) crude
424 LC Metthafutibin of.(88secXuylhinidd (B3 g, 4.1 mmol), Cs,CO5 (2.67 g, 8.2 mmol) and compound

4 (1.59 g, 4.1 mmol) in THF (10 mL) is stirred at room temperature for 18 h. The reaction

mixture is heated to 50 °C for 1 h and the reaction is filtered through celite. The solids are

15  washed with DCM and ethyl acetate and the filtrate is concentrated under reduced pressure to
afford a yellow oil. This residue is purified by column chromatography (silica, eluent:
heptanes, 50% ethyl acetate) to yield 0.65 g of compound 10. Yield: 42%, LC-MS (LC
Method b): retention time: 1.38 min, m/z 382 [M+H].
The following intermediates are made according to the above procedure.

20  According to the above procedure the following intermediates are synthesised:

Table 4:
LC Method and
Intermediate m/z
Structure Yield [%] Retention time
No. [M+H]
[min]
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471 [M-
H]

XXXIX
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LC Method b:
1.43

501

10

Step 2: Synthesis of compound 11

To a solution of the compound 10 (392 mg, 1.02 mmol) in THF (3 mL) is added sodium

hydride (41 mg, 1.02 mmol, 60% dispersion in mineral oil) and methyl iodide (64 pl, 1.02

mmol). The reaction mixture is heated to 70 °C for 1 h in a microwave. The reaction mixture

is concentrated under reduced pressure and the residue is dissolved in methanol and filtered.

The filtrate is concentrated under reduced pressure and the crude material is purified by
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5 The follow ng internedi ates aree nmade foll ow ng the above procedure:

Table 7: Internde diate No. Structure Yield [9% LC Method and Retention

time [m nvorbm/fuviek] LI (conpou nd 16) 0 N H O C) 36 PCTNsSté1o@3w®97 0. 27
202 LIT 00O \\ // S...--..._ N~ NHII 31 LC Method d: 0.60 293 Notes:
starting material for internediate | is ethyl 2-bronoisobutyrate. Step 2:
Synt hesi s of conmpound 17

5  preparative HPLC (neutral method) to afford 137 mg of compound 11 as a clear oil. Yield:
34%, LC-MS (LC Method b): retention time: 1.25 min, m/z 396 [M+H].

The following intermediates are made according to the above procedure.

Table 5:

LC Method and
Intermediate No. Structure Yield [%] m/z [M+H]
Retention time [min]

H
~NN N_-O.
XXXX m LN
33 LC Method b: 1.25 396
(compound 11) Y \Q
0

XLI 59 LLC Method b: 1.22 394

XLIT 1o 60 L.C Method b: 1.63 515
SR
0
N
Yy
XLIIT N 52 L.C Method b: 1.63 515

XLIV \i’i@ NWO’Q 36 LC Method b:1.94 | 485 [M-H]
o

|

[o]

- M @

XLV | “Q/ %(W 49 LC Method b:1.94 | 485 [M-H]
N

10
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10 Methyl iodide (2.5nL, 39.9mmpl) is added dropw se to a m xture of
conmpound 16 (4.38g, 17.7mmpl) and potassium carbonate (10.94g, 79.1mmmol) in
74mL of DMB.20e7TRaction mixture is stirred at room t erp@rstanossfeor 18
hours. After this tine, nethyl iodide (1nm., 16nmol) is added and the
reaction mxture is stirred at roomtenperature for 65 hours. After 15this
time, the reaction mxture is filtered and the solid is washed with ethyl
acetate. The filtrate is concentrated under reduced pressure. Purification
of the residue by flash chromatography on silica gel using ethyl

acet at e/ hept ane provi des conpound 17 (78%, LC-M5 (Method d): retention
time: 0.27 mn, mz 216 [ Mt1-11 20 The follow ng i nternedi ates are nade

f ol | ows ng Stdpe3:Hymikespr afdzcampde S¥abl e 8: | nt er medi LC Met hod and ate No.
Structure Yield [ Retention tinme [mn] mz [MH WO

2010/ 147792PCT/ US2010/ 037697 LII1 (conpou nl17) 0 NNC) 10 78 LC Method d:

0.27 216 bb\ Blutiod of compMind IN137 nf8 0BG MRbD @8l DEM AnetifandP1/1, 10 mL) is added
polymer-supported tosic acid (MP-TsOH (65), loading 3.3 mmol/g, 0.31 g). The mixture is

shaken on an orbital-shaker at room temperature for 18 h. The resin is isolated by filtration
10 and washed with DCM. The product is then released from the resin with 2M solution of
ammonia in methanol. Concentration of the basic filtrate affords 88 mg of example 54. Yield:

63%, LC-MS (LC Method a): retention time: 2.35 min, m/z 312 [M+H].

Compounds listed in Table IV under method I are made following this procedure with the

15  following modifications to be noted:
Example 54, 55, 84, 85 are converted into the hydrochloride salt by stirring in the presence of
hydrogen chloride in diethyl ether (2M, 1 mL) at room temperature, followed by concentration

under reduced pressure.

20  Method J
Synthesis of Example 27
%(OH NBQ(OH N><n/OH
k 0 H o o) 0
O
12 13 ' 14
N
v o8
0 o0 Yy
Example 27 O
‘\_O

\

Step 1: Synthesis of compound 13



5 Step 3: Synthesis of conpound 18 Conpound 17 (3.24g, 13.8mml) is

di ssolved in 14nL of nethanol in a pressure tube and sodi um hydroxi de
aqueous swbubioord7794N, 13.8nl, 55.3nmpl) is added and t hecramedi0os7630DM Xt ur e
is heated in 80C oil bath for 3 hours. After this time, the reaction

m xture is concentrated under reduced pressure and the residue is
neutralized to pH - 7 by adding 1N HC1 aqueous solution. The resulting
solution is diluted with acetonitrile and dried in |yophilizer for 18
hours. After this tine, the solid is suspended in acetone and filtered. The
filtrate is concentrated under reduced pressure to afford conmpound 18
(100%, LC-Ms (LC 15Method d): retention tine: 0.29 mn, mz 202 [ MtHL. The
followwng internedi ates are nade foll owi ng the above procedure: Table 9:

I nt er medi Aaﬁlgh g@:ssur§‘késlé81tdﬁr tRe HﬁLei(fb gs@en%n%ﬁlhEQOﬁBQulﬁeI?%tﬂ %@4'[24%1&16])”]
mz [ M+H| nmpoun (:) hod d
2010/ 14779@@@1’%]1);820 :p@ta@BéV Sg’ﬁald@ﬁ}@ie\(XOﬁ fmL; 48.487 mmol) is added palladium hydroxide,
20% on carbon, wet (3.405 g; 10 mol%:; 2.424 mmol) and 50 mL of ethanol. The reaction is
subjected to 400 psi H, at 50 °C for 40 h. After this time, the reaction is cooled to room
10 temperature and filtered through Celite®. The Celite® is rinsed with methanol and water.
The combined filtrates are concentrated and slurried in dichloromethane, then filtered to afford

compound 13 as a white solid (3.95g; 81%), LC-MS (LC Method h): retention time 0.32 min,
m/z 202 [M+H]*

15

Step 2: Synthesis of compound 14

A high pressure vessel on the HEL 100 system containing compound 13 (1g; 4.969mmol) and
formaldehyde, 37% in water (0.74mL; 9.937mmol) is added palladium hydroxide, 20% on

20  carbon, wet (0.698g; 10mol%; 0.497mmol) and 30mL of ethanol. The reaction is subjected to
400 psi H at 100 °C for 27.5 h. After this time, the reaction is cooled to room temperature
and filtered through Celite®. The Celite® is rinsed with methanol and water. The combined
filtrates are concentrated to afford compound 14 as a colorless oil (1.364¢; quantitative), LC-
MS (LC Method h): retention time 0.32 min, m/z 216 [M+H]"

25

Step 3: Synthesis of Example 27

To a vial containing compound 14 (0.2g; 0.929 mmol) is added O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (0.530g; 1.394 mmol) and N,N-

30  diisopropylethylamine (0.579mL; 3.252mmol). The solution is stirred at room temperature for
30 minutes. To a vial containing 3-[2-(2-methoxy-ethoxy)-1,1-dimethyl-ethyl]-isoxazol-5-
ylamine (0.199g; 0.929mmol) is added N,N-dimethylformamide (2mL) and sodium hydride
(0.093g; 2.323mmol) at 0 °C. To this solution is added the activated ester. Once addition is

61-



1\1° LVI

Step 4. Synthesis of Exanple 38 To a vi al
0. 707nmmolwoinidz79ef DMF i s added O-
(benzotriazol-1-y1)-N,N,N , N -tetranmet hyl uronium tetrafl uoroborate (272ny,

0.848mmv1l) and

5  complete, the cold bath is removed and the reaction warmed to room temperature and stirred

33 LC Method d: 0.32 279
cont ai ni ng conpound 18 (142ny,

N OH

10

PCT/US2010/037697

for 1h. The reaction is quenched with methanol/water and concentrated under reduced

pressure. Purification is done by reverse phase HPLC to afford example 27 (0.107g; 28%),

LC-MS (LC Method c): retention time 0.97 min, m/z 412 [M+H]".

10 Compounds listed in Table IV under method J are made following this procedure with the
following modifications to be noted: for example 26, 28, and 32 TBTU (O-(benzotriazol-1-

yD)-N,N,N’,N’-tetramethyluronium tetrafluoroborate) is used as the coupling reagent instead

of HATU as described in step 3.

15  Compounds listed in Table IV under method J are made following this procedure

The following intermediates are made according to the above procedure.

Table 6:
Intermedi LC Method and
Structure Yield [%] m/z [M+H]
ate No. Retention time [min]
H
N
XLvi | 7 T%f e () | emde | LCMethod s 108 422
o]
H
N
xev | (Y T%f -k ()| emde | LCMehodd:Los | 424
~N O
O
,
XLVIII OAT%( NV}? Q 31 LC Method ¢:1.08 450
o. 0 O—y o o
SaReT
XLIX é‘\ 23 LC Method c:, 1.70 609
O*Siﬁ
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10di i sopr opyl et hyl ami ne (0.27nmL, 1.55mmmol). The m xture is stirred at room
tenperature for 1 hour. To a vial contaning conmpound 25 (149ny, 0.707mmo1)
in 1.2n wO DMA4T®2added sodi um hydride in mneral oil EEOXS2GRNB7697
1.55mol ). The mixture is stirred at roomtenperature for 15 mnutes. To
this solution is added dropwi se the activated ester. The reaction m xture
is stirred at roomtenperature for 1.5 hours. After this tinme, the reaction
15m xture is concentrated under reduce pressure to renove the solvent. The
residue is quenched with saturated sodi um bi carbonat e aqueous sol ution and
extracted with ethyl acetate twi ce. The organcis are conbi ned and washed
with brine,_ dried over Na2SO4, filtered and concentrated under reduced
pressure.| Purifiqga n\of the residug by flash chromatography on silijca gel
usi ng net hanol / ngt "gride prqvi des exanple 38 (17% LG M5 (LC
met hod 20(d): retgntion tenme-4.03 mz 394 |[ Ml -1]. ngounds listed in
Tabl e IV punddr Mit hod K are%ﬁd @I Ilowi R t hi| S oMstedieir £30 Al s059% he

foll owi ng|interernedi ates are mc@ ol{l owi ng this procedure. |Table 10:

| nt er medi LC Mat hod and ate Stlructure Yield [ Reterftion tinme [mn]
mz [ MH | WO 2010/ 147792PCT/ US2010/ Q37697 LVI1 10 45 LC Metlhod f: 1,28 485
0, ,Ns -s"0 LVIIlT 10 quantitative LC Method c:, 1.12 487

Method J1
Same as Method C step 3.

Compounds listed in Table IV under Method J1 are made following this procedure.

10
Method J2
Synthesis of Example 30
Intermediate XLIX @ Example 30
15

Intermediate XLIX (0.127 g; 0.209 mmol) is diluted with 3 mL methanol and HF pyridine
complex (0.130 ml; 1.045 mmol; 70%) is added. The reaction is heated at 45°C in a sealed
tube for 7 days adding aliquots of HF pyridine complex on a daily basis. Concentrated and
purified by prepartive HPLC. Pooled product fractions and concentrated. Diluted in methanol

20  and passed through a cartridge containing MP-Carbonate resin to neutralize molecule from
trifluoroacetic acid contained in HPLC mobile phase to afford example 30 (0.024 g; 31.1%);
LC-MS (LC method c): retention time 0.40 min, m/z 371[M+H"]
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NO, , sS..0 Met hod K1 Sane as Method C step 3. Conpounds listed in
Tabl e 1V under Method K1 are nade following this procedure. Method L

Synt hesi swof2otixanpke 36 OH Br 15 Step 1. Synthesis of ceopaseaon376¢dD a
pressure vessel containing conpound 1 (1.25g, 7.49mvol) under nitrogen is
added thionyl chloride (2.5m, 34.5mmvl) and catal ytic anount of DM, The
pressure vessel is sealed and heated to 70C where it is maintained for 2
hours. After this tine, the reaction mxture is cooled to roomtenperature
and diluted with dichl oronethane and the acid chloride 20solution is
concentrated in vacuo until - InL left and this process is repeated tw ce.
The crude acid chloride is used without further purification. The crude

aci d chl ofodypousdsdistas ie A ahlet IfY @hader WBLIRQ1Q/attniad2 OPMUB2MIO0E A6 7 50f

tol une and added to the vial containing

341- ( 2- Met hoxy- et hoxy) - 1- net hyl - et hyThi soxazol - 5-ylam ne (1g, 5.0mvl) and
N, N- di i sop&@Ryd ®:hyl am ne (4.35nL, 24.98mmol) in 10nL of toluene and the
reaction mxture is heated at 55C for 18 hours. After this tine, the
reaction mxture is quenched with saturated sodi um bi carbonat e aqueous

sol ution and,extract i ethyl acetate tw ce. The organics are conbi ned
and mshe§yg&"t‘*ﬁ‘sé’?ﬁr’%§‘?‘l’¥r§(§;d over Na2SO4, 10filtered and concentrated under
reduced pressure. Purification the residue by flash omat ogr aphy on
silica gel ing ethyl acetaté)hepyan
[ MF1- 11 Co ndsOli sted in inter
this procddure 'thkthe 15f ol | ow g ycatyons to be yotedN f oy LXM
reaction with thionyl chloride is hehted lat 80C, for LXI V- LXM reapgtion with
thionyl chlorigle is heated at 60 C. Tapl e’ 11: Internedi atq7l\lo';: Structure

Yield [9%9 LC Metho Retention tinme [mn] mz [MM2H LI X(lcom poun 19)

00 52 LC Method d: ¥ 30 B49A351
N _O 0
Y — .
O % T

Example 38 o 18 O
10

Step 1: Synthesis of compound 16

Compound 15 (6.4mL, 49.4mmol) is dissolved in 100mL of acetonitrile under nitrogen and

15  potassium iodide (739mg, 4.5mmol) is added followed by the addition of potassium carbonate
(13.7g, 98.9mmol) and 4-aminotetrahydropyran (5g, 49.4mmol). The reaction mixture is
heated in 90°C oil bath for 16 hours, After this time, the reaction mixture is cooled to room
temperature and methyl 2-bromoisobutyrate (1.6mL, 12.4mmol) and potassium iodode
(184.5mg, 1.11mmol) are added and the reaction mixture is heated in 90°C oil bath for 18

20 hours. After this time, the reaction mixture is cooled to room temperature and filtered through
a glass funnel and the solid is washed with acetonitrile. The filtrate is concentrated under
reduced pressure. Purification of the residue by flash chromatography on silica gel using ethyl
acetate/heptane provides compound 16 (36%), LC-MS (LC method d): retention time: 0.27
min, m/z 202 [M+H"].

25
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LX Br 64 LC Method d:1.49 319/321 [MTHP/ M THP+2H] LXI 1, N NO 58 LC Met hod
d:1.52 331/333 [MTHP/ M THP+2H WD 2010/ 147792PCT/ US2010/ 037697 LXI | Br

0 13 LC Meohrod/a7®228 363/ 365 317/319 [M LXI11 PCT/UB38010@37¢R1T hod
c:1.49

5  The following intermediates aree made following the above procedure:

Table 7:
Intermde LC Method and
Structure Yield [%] m/z [M+H]
diate No. Retention time [min]
LI 0
(compou N%}/O\ 36 LC Method d: 0.27 202
nd 16) Ho g

O
\\y

/’S\

O
N
LIl O\ )%O 3] LC Method d: 0.60 293
N ~
H
O

Notes: starting material for intermediate I is ethyl 2-bromoisobutyrate.

Step 2: Synthesis of compound 17
10
Methyl iodide (2.5mL, 39.9mmol) is added dropwise to a mixture of compound 16 (4.38¢,

17.7mmol) and potassium carbonate (10.94g, 79.1mmol) in 74mL of DMF. The reaction
mixture is stirred at room temperature for 18 hours. After this time, methyl iodide (1mL,
16mmol) is added and the reaction mixture is stirred at room temperature for 65 hours. After

15 this time, the reaction mixture is filtered and the solid is washed with ethyl acetate. The filtrate
is concentrated under reduced pressure. Purification of the residue by flash chromatography on
silica gel using ethyl acetate/heptane provides compound 17 (78%), LC-MS (Method d):
retention time: 0.27 min, m/z 216 [M+H"].

20  The following intermediates are made following the above procedure:

Table 8:
Intermedi LC Method and
Structure Yield [%] m/z [M+H]
ate No. Retention time [min]
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THP/ M

Br THP+2H] s | \' N LXI V 31 LC Method c:1.29

372/ 374 Br

10

15

WO 2010/147792 PCT/US2010/037697

LI

)
(compou O\N%(O\ 78 LC Method d: 0.27 216
0

n 17)

X
LIV O\ %(O\/ 88 LC Method d: 1.27 307
N
o

Step 3: Synthesis of compound 18

Compound 17 (3.24¢g, 13.8mmol) is dissolved in 14mL of methanol in a pressure tube and
sodium hydroxide aqueous solution (4N, 13.8mL, 55.3mmol) is added and the reaction
mixture is heated in 80°C oil bath for 3 hours. After this time, the reaction mixture is
concentrated under reduced pressure and the residue is neutralized to pH ~ 7 by adding 1IN
HCI aqueous solution. The resulting solution is diluted with acetonitrile and dried in
lyophilizer for 18 hours. After this time, the solid is suspended in acetone and filtered. The
filtrate is concentrated under reduced pressure to afford compound 18 (100%), LC-MS (LC
Method d): retention time: 0.29 min, m/z 202 [M+H"].

The following intermediates are made following the above procedure:

Table 9:
Intermedi LC Method and
Structure Yield [%] m/z [M+H]
ate No. Retention time [min]
LV 0]
compoun N><H/OH 100 LC Method d: 0.29 202
18) -
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10

15

20

1 \' N LXVr o 32 LC Method c:1.23 356/358 LXVI 90

WO 2010/147792 PCT/US2010/037697
QAL
/S\N
LVI O\ >§(OH 33 LC Method d: 0.32 279
N
5

Step 4: Synthesis of Example 38

To a vial containing compound 18 (142mg, 0.707mmol) in 1mL of DMF is added O-
(benzotriazol-1-yl)-N,N,N’ N’-tetramethyluronium tetrafluoroborate (272mg, 0.848mmol) and
diisopropylethylamine (0.27mL, 1.55mmol). The mixture is stirred at room temperature for 1
hour. To a vial contaning compound 25 (149mg, 0.707mmol) in 1.2mL of DMF is added
sodium hydride in mineral oil (60%, 62mg, 1.55mmol). The mixture is stirred at room
temperature for 15 minutes. To this solution is added dropwise the activated ester. The
reaction mixture is stirred at room temperature for 1.5 hours. After this time, the reaction
mixture is concentrated under reduce pressure to remove the solvent. The residue is quenched
with saturated sodium bicarbonate aqueous solution and extracted with ethyl acetate twice.
The organcis are combined and washed with brine, dried over Na;SO, filtered and
concentrated under reduced pressure. Purification of the residue by flash chromatography on
silica gel using methanol/methylene chloride provides example 38 (17%), LC-MS (LC method
d): retention time 1.03 min, m/z 394 [M+H"].

Compounds listed in Table IV under Method K are made following this procedure.

Also, the following interemediates are made following this procedure.

Table 10:
Intermedi LC Method and
Structure Yield [%] m/z [M+H]
ate No. Retention time [min]
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Method K1
Same as Method C step 3.

Compounds listed in Table IV under Method K1 are made following this procedure.

Method L

Synthesis of Example 36

OH Br
Br —
1 O

>§(H
N
(@)

Step 1: Synthesis of compound 19

H
F N
WN
F H
F 0O

Example 36

To a pressure vessel containing compound 1 (1.25g, 7.49mmol) under nitrogen is added

4
L3

retention

et hod
], 31,
and t he
for

Al so,
he

er al
rod and

O/

thionyl chloride (2.5mL, 34.5mmol) and catalytic amount of DMF, The pressure vessel is

sealed and heated to 70°C where it is maintained for 2 hours. After this time, the reaction

mixture is cooled to room temperature and diluted with dichloromethane and the acid chloride

solution is concentrated in vacuo until ~ ImL left and this process is repeated twice. The crude

acid chloride is used without further purification. The crude acid chloride is diluted with 2mL
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LXVITT O\ r i NOH 42 LC Method d:1.14 452 LXIX C) | 34 LC Met hod
d:1.17 464 WD 2010/ 147792PCT/ US2010/ 037697 LXX rri (D, 16 LC Method d: 1. 16
450 LXXI Wpbkotnakyee5 LC Met hod d: 1.20 450 LXXI| | o,. geamttist@abiosmstC

Met hod d: 1.32 436 LXXIII F

5  of tolune and added to the vial containing 3-[1-(2-Methoxy-ethoxy)-1-methyl-ethyl]-isoxazol-
S-ylamine (1g, 5.0mmol) and N,N-diisopropylethylamine (4.35mL, 24.98mmol) in 10mL of
toluene and the reaction mixture is heated at 55°C for 18 hours. After this time, the reaction
mixture is quenched with saturated sodium bicarbonate aqueous solution and extracted with
ethyl acetate twice. The organics are combined and washed with brine, dried over Na;SOs,

10 filtered and concentrated under reduced pressure. Purification of the residue by flash
chromatography on silica gel using ethyl acetate/heptane provides compound 19 (52%), m/z
350 [M+H"]

Compounds listed in intermediate table below are made following this procedure with the
15  following modifications to be noted: for LXII reaction with thionyl chloride is heated at 80°C,
for LXIV-LXYV reaction with thionyl chloride is heated at 60 °C.

Table 11:
LC Method and
Intermedi m/z
Structure Yield [%] Retention time
ate No. [M/M+2H]
[min]
O/\/O\
LIX(com 0 N
. [ N 52 LC Method d:1.30 | 349/351
poun 19) N o)
O@ 319/321
LX o 64 LC Method d:1.49 | [M-THP/M-
N
>HJ\H o THP+2H]
Br
331/333
o—<;>
LXI o 58 LC Method d:1.52 | [M-THP/M-
N
Br%g o THP+2H]
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FF>L,...",,,,) 61 LC Method cl.14 448 Method Li Sanme as Method C step 3.
Conmpounds listed in Table IV under Method Li are nade following this

pr ocedur evolgbtanadobl Synt hesi s of Exanple 22 WO PCT/US2010/037697

2010/ 147792PCT/ US2010/ 037697 5 Al um ni um chl oride (188ng, 1.4mmvl) is added
to a cooled (0C) suspension of exanple 91 (33ng, 0.083mmp1l) in ethanet hiol
(1m., 13.5mmol). The reaction mxture is stirred at roomtenperature for 65
hours. Al um num chl oride (100ngy, 0.74mmvl) is added and the reaction

m xture is stirred at roomtenperature for 24 hours. After this tine, the
reaction mxture is quenched with 20nL of water and 5 drops of concentrated
hydrochl oric acid aqueous solution 10and the mxture is stirred at room
tenperatiyire for |1 hour. The mixture |is extraqted with ethyll acetate |and the
| ayers afe separfated. The aqqué—?ayer is badicified to pH -14 by addi ng 4N
sodi um hydr oxi de| aqueous sQl ution and the redul ting m xturle ixgs8xd rdct ed
with ethyl a88tate twice. The organilcs ale cdridi Metoded-2gshed with |ori ne,
dried ovér Na2S ,Bfl teflety and concentrated [under reduced pressure.
Purificafion of [t he ey by fl ashl chromat qgraphy on 15gilica gel [using
met hanol |/ met hyl ene chl ori de provi des| exanple (22 (88%, mz 384 [ M+H]
Conmpounds$ Tisted 1n Table TV un Method M gre nade tolldwmng this
procedur ¢. Met th(g N 20 (s /of| Exanpl e |90 Br><OH o 1 %7?35)121[]8[
Synt hesi $ of ound 20 o a flask cgntaifni 0 und -q, 71
mol ) in Ngéﬁg?soo m_i i s-@dded EDC.|HC1 ¥'37. 1 ‘g&’fﬁ‘?gpﬁi?ré% afdIPONAP |( 8. 6

ng, 71 mpol) at 2-tert-butyl-2H etrazol -|5-VHEdtHe |(10 g,

=

71 mol ) i s added m t enperfat ur e

tthe reaction njixture i9 stirred at rfo
&

o]
for 24 hi\ater—(506+1)—is—addedand—exdractgd—wth—ethyljacetate {3 x 250
mL). 30 The conbi ned organi are drieg (Na2804) and the solvegnt is
concentrated under reduced 147792PCT/ US2010/ 037697 5pressurle. The

crude naf efi

chridmat qdraphipof siliP da, 3@vaent :
heptanes| 0 - 50% ét afford 9.]4 g of conpoynd 20. Yigld:
45% LG M5 (LC Meth . retention ftime: 1.71 min, mz 290/292 [ M+H]. Step
2: Synt h¢sTs of Exanple 90 10 (B\I- I SF 4= A nNo yC| ohexyt )y metjhanesut forjam de
(0.22 g, |1.14 mpl) and co NJ20 (0.32 g, |1.14 mmol ) ar|le charged |[into a
pressure|t The reactio i reflis at eg rl 20 _mm untlil the
solids al eLere t ed. B,Aft&r omding to roomhﬁtenrer ap/peagflgtlﬁg resPdded i

di ssol ved in ethyl td O( 10 nmL) and washed with saturatjed NaHCO3
solution|(10 nL)|. The aqueous 15l ayer is extrlacted with etlhyl acetatle (2 x
20 nlL) and the clonbi ned organt€ | ayers are drjii ed over Na2904 and fil|t ered.
The filtrate is |[concentrated\under rleduced prlfessure and the residue|is
purified|b eplarative LC (neutral |nethpd) f d al gmmi19 1My
chr omat ogréﬁ% (lsilica, (el : anetsy,6 O-E&éw\ﬁm?géczét at QQI+1}@[J affford 6
mg of exanple 90 Yi# M5 (LC Metlhod a): retertion time:| 2. 36
mn, nmz|402 [MHH . 2
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Step 2: Synthesis of Example 36

Sodium hydride in mineral oil (60%, 61.8mg, 1.55mmol) is suspended in 2mL of THF and the
10 solution of 4,4,4-Trifluoro-butylamine (81.9mg, 0.64mmol) in 1mL of THF is added and the

mixture is stirred at room temperature for 5 minutes under nitrogen before dropwise adding

the solution of compound 19 (180mg, 0.52mmol) in 1.5mL of THF. The reaction mixture is

stirred at room temperature for 18 hours. After this time, the reaction mixture is quenched with
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Synt hesi s of conmpound 25 25 25 Stepl: Synthesis of Conpound 22 WO
2010/ 147792PCT/ US2010/ 037697 5Par at ol uenesul fonyl chloride (300.0 g, 1.58
nol) is asdediov@7m2sol uti on of conpound 21 (100.0 g, 0. ®8Trusk)10i0876800. 0 nlL
of pyridine at OC. After stifling the reaction m xture at roomtenperature
for 14 hours, it is pored into an ice solution of 6N HCl. Some precipitate
is formed that is filtered and triturated with hexanes. After drying under
vacuum t he crude conpound 22 is used without further purification in the
next step. 1H NWMR (400 MHz, 10chloroformd) 8 ppm 1.70-1.89 (4H m, 2.45
(3H, s), 3.44-3.50 (2H, m, 3.86 (2H, p), 4.70 (1H m, 7.33 (2H, d, 8.4
Hz), 7.79 (2H, d, 8.0 Hz). Step2: Stynthesis of conpound 23 15n-BuLi (1.6M
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20extract%g th”% N/K cet ate. The organic layer is washed with water and
brine, dried over Na2504, filtered and concentrated under vacuum The
crudeips purified by silica flash col um chromat ography (30% Et hyl actetate

in heptane), to afford 7.0 of the compound 23 as a pale yellow ojl.
Yi el d:  3gé4empounds listedsipy Wg%wem@th(v@m aieanasierfolywige gimpiocedure swith dhe

1.38-1.45

308 (2, <SaPgThr et e B e Rt g g hind el St
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30suspensi 48. 3mml n toql.uene (60 OnL) at 80C and the
reaction ﬁgkﬁﬁ?@%#é% IplaNGY 7 A r%ltm]rléfl tenperature for 14 h. The
reactijgn mxture is cooled to roomtenperature; water is added and

extracted with EtOAc (3 tines). The aqueous |layer is WO '
2010/ 1477 92 RCTHeUSRoW 2087 aagigeaak didde dollawing tmNpmqeduﬂelwmthgtekopﬂmartuat for
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a stirring gokytilon of ggﬁﬁﬁ"ﬁ?’ld 24 (3. %ge?dqf}sﬂ 9 retdn (i (et er @G%fﬁ?rm),
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WO 2010/ 147792PCT/ US2010/ 037697 H .N<N H C) 0 29 NNH NI 0S? /o0 O
0 Exanple 58 5 A m crowave reaction vessel is charged with a

sol uti on wb 20omao1ead 29 (120 ng, 0.37 nmol, prepared acecTadisegons7697
W2009105509, Boehringer Ingelheim in THF (2 nmL) and NaH (60% di spersion
in mneral oil, 15ng, 0.37 mml) is added. The m xture is stirred at room
tenperature for 5 mm and net hanesul fonyl choride (28 !'IL, 0.37 nmml) is
added. The reaction 10 m xture is heated in a mcrowave to 70 C for 1 h.
The m xture is diluted with ethyl acetate (20 nmL) and washed with 1N
aqueous HCl1 solution (2 x 3 mL) and brine (3 nL). The organic |ayer is
dried (Na2SO4), filtered and concentrated under reduced pressure. The
residue ip dissollved in eth ac)q@e and hepfanes are added. The resulting
white precipitatg is isolat Hl tfration anpd dried under |reduced

pressure forahforld 18 ng,of gxanple 88. Ypel d] L2¥ecidda: 1l NS (Mef hod a):
retention|tine: CW ' 402 [MyH . Conpounds listed in Table 1Y under
Met hod O pre nadg folll Ag this prodedure. Table |IV: Exanplles 20 Exanple #
Structure| LC Method retention tinme [min] mz [MH+1 Method Y |

ﬁ@
LXXI F fq N 65 LL.C Method d:1.20 450
EX/\/“%H ’ o'N

)
O
i /gj quantitative | L.C Method d:1.32 436
e}

Y l?&

LXXII

o—Q
LXXIII F o { 61 LC Method c1.14 448
EMH%N : o
H

Method L1
Same as Method C step 3.
Compounds listed in Table IV under Method L1 are made following this procedure.

10
Method M
Synthesis of Example 22
o8 — T
Example 91 \/\ Example 22
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Aluminium chloride (188mg, 1.4mmol) is added to a cooled (0°C) suspension of example 91
(33mg, 0.083mmol) in ethanethiol (ImL, 13.5mmol). The reaction mixture is stirred at room
temperature for 65 hours. Aluminum chloride (100mg, 0.74mmol) is added and the reaction

mixture is stirred at room temperature for 24 hours. After this time, the reaction mixture is

quenched with 20mL of water and 5 drops of concentrated hydrochloric acid aqueous solution

and the mixture is stirred at room temperature for 1 hour. The mixture is extracted with ethyl
acetate and the layers are separated. The aquous layer is basicified to pH ~14 by adding 4N
sodium hydroxide aqueous solution and the resulting mixture is extracted with ethyl acetate
twice. The organics are combined and washed with brine, dried over Na,SQy, filtered and
concentrated under reduced pressure. Purification of the residue by flash chromatography on

silica gel using methanol/methylene chloride provides example 22 (88%), m/z 384 [M+H"].

Compounds listed in Table IV under Method M are made following this procedure.

Method N
Synthesis of Example 90
N
H ~Nas Ve,
OH ___, N N 070 H
Br Br N — = N N
o) O  N=y N ~ \N7/\
1 O Nzy
20 example 90

Step 1: Synthesis of Compound 20

To a flask containing compound 1 (11.8 g, 71 mmol) in MeCN (500 mL) is added EDC.HCI
(37.7 g, 212 mmol) and DMAP (8.6 mg, 71 mmol) at room temperature. 2-tert-butyl-2H-
tetrazol-5-ylamine (10 g, 71 mmol) is added and the reaction mixture is stirred at room

temperature for 24 h. Water (50 mL) is added and extracted with ethyl acetate (3 x 250 mL).

N o

The combined organic layers are dried (Na,SQO,4) and the solvent is concentrated under reduced
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pressure. The crude material is purified by column chromatography (silica, eluent: heptanes, 0
- 50% ethyl acetate) to afford 9.4 g of compound 20. Yield: 45%, LC-MS (LC Method b):
retention time: 1.71 min, m/z 290/292 [M+H].

Step 2: Synthesis of Example 90

N-(cis-4-Aminocyclohexyl)methanesulfonamide (0.22 g, 1.14 mmol) and compound 20 (0.32
g, 1.14 mmol) are charged into a pressure tube. The reaction mixture is heated to 150 °C for 20
min until the solids are melted. After cooling to room temperature, the residue is dissolved in
ethyl acetate (10 mL) and washed with saturated NaHCOs solution (10 mL). The aqueous
layer is extracted with ethyl acetate (2 x 20 mL) and the combined organic layers are dried
over Na,SO;, and filtered. The filtrate is concentrated under reduced pressure and the residue is
purified by preparative LC (neutral method) followed by column chromatography (silica,
eluent: heptanes, 0-60% ethyl acetate) to afford 6 mg of example 90. Yield: 1.3 %, LC-MS
(LC Method a): retention time: 2.36 min, m/z 402 [M+H].

Synthesis of compound 25

N
OH OTs O Z
- _— - _
o o) o) o) o) o)
21 22 23 14

| \

H,N" 0
25

N

Step1: Synthesis of Compound 22
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WO 2010/147792 PCT/US2010/037697
5  Paratoluenesulfonyl chloride (300.0 g, 1.58 mol) is added to a solution of compound 21 (100.0
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g, 0.98 mol) in 800.0 mL of pyridine at 0°C. After stirring the reaction mixture at room
temperature for 14 hours, it is pored into an ice solution of 6N HCI. Some precipitate is
formed that is filtered and triturated with hexanes. After drying under vacuum the crude
compound 22 is used without further purification in the next step. "H NMR (400 MHz,
chloroform-d) & ppm 1.70-1.89 (4H, m), 2.45 (3H, s), 3.44-3.50 (2H, m), 3.86 (2H, p), 4.70
(1H, m), 7.33 (2H, d, 8.4 Hz), 7.79 (2H, d, 8.0 Hz).

Step2: Stynthesis of compound 23

n-BuLi (1.6M solution in hexane, 122.5 mL) is added slowly to a stirred solution of DIPA in
dry THF (150 mL) at -78 °C. After stirring the solution for 1 h at -78 °C, Isobutyric acid
methyl ester (10.0g, 98.0 mmol) is added slowly and stirred for 3 h at -78 °C. Compound 22
(25.1g, 98.0 mmol) is dissolved in THF and added to the reaction mixture that is stirred for 1 h
at -78 °C and 14 h at room temperature. The reaction mixture is quenched with water and
extracted with ethyl acetate. The organic layer is washed with water and brine, dried over
anhy. Na,SQOy, filtered and concentrated under vacuum. The crude is purified by silica flash
column chromatography (30% Ethyl actetate in heptane), to afford 7.0 g of the compound 23
as a pale yellow oil. Yield: 38%.

'H NMR (400 MHz, chloroform-d) & ppm 1.13 (6H, s), 1.38-1.45 (4H, m), 1.78-1.85 (1H, m),
3.33-3.40 (2H, m), 3.66 (3H, s), 3.98 (2H, dd, 2.8 Hz).

Step 3: Synthesis of compound 24

A solution of compound 23 (6.0g, 32.2mmol) in CH3CN (2.2mL) is added to a stirred
suspension of NaH (2.1g, 48.3mmol) in toluene (60.0mL) at 80 °C and the reaction mixture is
further maintained at reflux temperature for 14 h. The reaction mixture is cooled to room

temperature; water is added and extracted with EtOAc (3 times). The aqueous layer is
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acidified with 2N aq. HCI solution and extracted with EtOAc. The combined EtOAc layers are
washed with brine, dried over anhy. Na,SQOy, filtered and concentrated under reduced pressure

to afford the compound 24 (4.2g) that is used in the next step without further purification.
Step 4: Synthesis of compound 25

Hydroxylamine sulphate (2.95 g, 17.9 mmol) and solid NaOH (2.16g, 53.77mmol) are added
to a stirring solution of compound 24 (3.5g, 17.9 mmol) in water (35.0 mL), and the resultant
reaction mixture is stirred at reflux for 14 h. The reaction mixture is cooled to room
temperature and then extracted with EtOAc (3 times). The combined EtOAc layers are washed
with water, brine, dried over anhy. Na,SOy, filtered and concentrated under reduced pressure.
The crude is purified by silica gel column chromatography (50% ethyla cetate in heptane) to
afford 1.4 g of compound 25. Yield: 37%, LC-MS (Method d): retention time: 1.09 min, m/z
211 [M+H].

Synthesis of compound 28

N—N
I \>\NH2
o OH * HN-CSNHNH, — S
0
27 28

26 O
A solution of compound 26 and compound 27 in conc. HCI isheated at 100 °C for 3 h. The

reaction mixture is quenched with ag NHs solution and extracted with ethyl acetate (twice).
The combined EtOAc fraction is washed with brine solution, dried over anh. Na,SQ,, filtered
and concentrated under reduced pressure. The crude is purified by silica gel column
chromatography (5% methanol in dichloromethane) to afford 0.85 g of compound 28. Yield:
30%, LC-MS (Method d): retention time: 0.74 min, m/z 186 [M+H].

Method O:
Synthesis of Example 58:
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Example 58
A microwave reaction vessel is charged with a solution of compound 29 (120 mg, 0.37 mmol,
prepared according to W0O2009105509, Boehringer Ingelheim) in THF (2 mL) and NaH (60%
dispersion in mineral oil, 15mg, 0.37 mmol) is added. The mixture is stirred at room
temperature for 5 min and methanesulfonylchoride (28 pL, 0.37 mmol) is added. The reaction
10 mixture is heated in a microwave to 70 °C for 1 h. The mixture is diluted with ethyl acetate
(20 mL) and washed with 1N aqueous HCI solution (2 x 3 mL) and brine (3 mL). The organic
layer is dried (Na,SO,), filtered and concentrated under reduced pressure. The residue is
dissolved in ethyl acetate and heptanes are added. The resulting white precipitate is isolated by
filtration and dried under reduced pressure to afford 18 mg of example 58. Yield: 12%; LC-
15  MS (Method a): retention time: 3.92 min, m/z 402 [M+H].

Compounds listed in Table IV under Method O are made following this procedure.

Table IV: Examples
20

retention
LC . m/z
Example # Structure Method [trlnrrilrfl:] [M+14] Method

@] N o~
1 OCL | oN a 2.40 340 A
NB&H
H
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Analytical Methods

10 LC Method a:

HPLC-MS equipment
HPLC pumps: Agilent G1312A
Autoinjectors: CTC PAL HTC
Detectors: MS: Waters ZQ
15 UV: Waters 2996 photodiode array
Ancillary: Waters 2420 evaporative light scattering detectors (ELS)

-890-



Q'0 g 4.05 403 K1 76 HO\ r N4 N' bg4.34468L 77 -...., HNg 4.22
484 K78 OHI NO FFNHH F c 0.84 350 L WD 2010/ 147792PCT/ US2010/ 037697 79
/ N o, WO 200N/ 19>, NH H F F PCT/US2010/037697

5  Higher specification method designed for medicinal chemistry sample screening

Column Waters Atlantis dC18 Flow rate 0.6 ml/min
2.1 x100mm, 3pum column
A, 0.1% Formic acid (water)
Mobile Phase | B, 0.1% Formic acid Injection Vol | 3 ul
(CH;CN)
Temp. 40°C Detection 215nm (nominal)
Gradient Time (mins) | % organic
0.00 5
5.00 100
5.40 100 See Fig. V2
542 5
7.00 5
LC Method b:
HPLC-MS equipment:
Shimadzu LCMS-2010EV system: (MS, pump, PDA)
10 Autoinjectors CTC PAL HTS autosampler
Standard method for routine high throughput analysis
Atlantis dC18
Column Flow rate I ml/min
2.1 x 50mm, Spm
A, Formic acid (aq) 0.1%
Mobile Phase | B, Formic acid (CH3CN) Injection Vol | 3 ul
0.1%
Temp. 40°C Detection 215nm (nominal)
Gradient Time (mins) | % organic
0.00 5
2.50 100 )
See Fig. 2/2
2.70 100
2.71 5
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c 1.09 405 L8/ Nc 1.02 389 L o\ ..NF> NHHFF 81/ Nc
1.01 421 J o. NH 821 .---OHar 0 NoON a
WO 2010/147792 PCT/US2010/037697

3.00 5

LC Method c: Column: Agilent SB-C18 1.8um 3x50mm, 1.5mL/min flow rate

Time (min) Water (0.1%FA) Acetonitrile (0.1%FA)
0 88 12

0.25 70 30

0.3 60 40

1.19 5 95

1.75 0 100

10 LC Method d: Column: Agilent SB-AQ 1.8um 3x50mm, 1.5mL/min flow rate

Time (min) Water (0.1%FA) Acetonitrile (0.1%FA)
0 95 5

0.25 50 50

0.3 30 70

1.3 10 90

1.7 0 100

LC Method e: Column: BEH C18, 1.7um 2.1x50mm, 0.8mL/min flow rate

Time (min) Water (0.05%FA) Acetonitrile (0.05%FA)
0 90 10
1.19 5 95
1.7 5 95

LC Method f: Column: Agilent Zorbax C18 SB 3.5um 4.6x30mm, 2.5mL/min flow rate
Time (min) Water (0.1%FA) Acetonitrile (0.1%FA)
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3.09 368 G 83 OH -- oo-Na 3.51 380 G84 0OChiral IIOH -S-Nu 000-N a 2.90
403 | 85 Chiral O u -S-NOH u 00-N a 2.86 403 | 86 Chiral rol

0..... }..W0.2010/149790H -- o-N a 2. 36 PCT/US2010/037697
0 95 5
1.7 5 95
2.0 5 95
2.1 95 5
2.3 95 5

LC Method g: Column: Agilent Zorbax Eclipse XDB-C8 5.0um 4.6x150mm, 1.5mL/min

flow rate

Time (min) Water (0.1%FA) Acetonitrile (0.1%FA)
0 95 5

2.0 95 5

7.0 10 90

9.0 5 95

9.3 95 5

10.0 95 5

LC Method h: Column: Zorbax XDB-C8 4.6x50 mm 3.5 pm, 2 mL/min flow rate

Time (min) Water (0.05%FA) Acetonitrile
(0.05%FA)

0.0 95 5

3.5 40 60

4.5 5 95

4.7 95 5

5.0 95 5

10

Assessment of Biological Properties
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The biological properties of the compounds of the formula I are assessed using the assays

described below.

A. Human CB1 and CB2 Receptor Binding:

Experimental Method:

CB2 membranes are purchased and made from HEK293 EBNA cells stably transfected with
human CB2 receptor cDNA (Perkin Elmer Life and Analytical Sciences). CB1 membranes are
isolated from HEK cells stably co-transfected with human CB1 receptor and Goll6 cDNA’s.
The membrane preparation is bound to scintillation beads (Ysi-Poly-L-lysine SPA beads, GE
Healthcare) for 4 hours at room temperature in assay buffer containing SOmM Tris, pH 7.5,
2.5mM EDTA, 5SmM MgCl,, 0.8% fatty acid free Bovine Serum Albumin. Unbound
membrane is removed by washing in assay buffer. Membrane—bead mixture is added to 96-
well assay plates in the amounts of 15ug membrane per well (CB2) or 2.5ug per well (CB1)
and 1mg SPA bead per well. Compounds are added to the membrane—bead mixture in dose-
response concentrations ranging from 1x 10° M to 1x10™° M with 0.25% DMSO, final. The
competition reaction is initiated with the addition of *H-CP55940 (Perkin Elmer Life and
Analytical Sciences) at a final concentration of 1.5nM (CB2) or 2.5nM (CB1). The reaction is
incubated at room temperature for 18hours and read on TopCount NXT plate reader. Total and
non-specific binding is determined in the absence and presence of 1.25uM Win 55212
(Sigma). IC50 values for each compound are calculated as the concentration of compound that
inhibits the specific binding of the radioactively labeled ligand to the receptor by 50% using
the XLFit 4.1 four parameter logistic model. IC50 values are converted to inhibition constant

(K1) values using Cheng-Prusoff equation.

B. CB2R mediated modulation of cAMP synthesis:

Compounds of the invention are evaluated for their CB2 agonist or inverse agonistic activity

in accordance with the following experimental method. Compounds which are shown to bind
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HdO0.96 398 L 5 Anal ytical Methods 10 LC Method a: HPLC- M5 equi prent
HPLC punps: Agilent GL312A Autoinjectors: CIC PAL HTC Detectors: Ms: Waters
ZQ 15UV: weatermsi42896 phot odi ode array Ancillary: Waterspre4AB2@vapmpati ve

| ight scattering detectors (ELS) WD 2010/ 147792PCT/ US2010/ 037697 5Hi gher
specification nmethod designed for nedicinal chem stry sanpl e screening

Col um Waters Atlantis dC18 2.1 x100mm 3i.tmcolum Flowrate 0.6 m/mn
Mobi |l e Phase A, 0.1% Formc acid (water) Injection Vol 3 pi B, 0.1%
Formc acid (CH3CN) B, B, Tenp. 40C Detection 215nm (nom nal) G adient
Time (mns) %organic See Fig. "1/2 0.00 5

5 to CB2 by the binding assay described above but which are not shown to exhibit CB2R-

mediated modulation of cAMP synthesis by this assay are presumed to be CB2 antagonists.

Experimental Method:
CHO cells expressing human CB2R (Euroscreen) are plated at a density of 5000 cells per well
10 in 384 well plates and incubated overnight at 37°C. After removing the media, the cells are
treated with test compounds diluted in stimulation buffer containing I1mM IBMX, 0.25% BSA
and 10uM Forskolin. The assay is incubated for 30 minutes at 37°C. Cells are lysed and the
cAMP concentration is measured using DiscoverX —XS cAMP kit, following the
manufacturer’s protocol. In this setting, agonists will decrease forskolin induced production
15  of cAMP while inverse agonists will further increase forskolin induced production of cAMP.
EC50 of agonists are calculated as follows. The maximal amount of cAMP produced by
forskolin compared to the level of cAMP inhibited by 1uM CP55940 is defined as 100%. The
EC50 value of each test compound is determined as the concentration at which 50% of the
forskolin-stimulated cAMP synthesis is inhibited. Data is analyzed using a four-parameter

20  logistic model. (Model 205 of XLfit 4.0).

C. CB1IR mediated modulation of cAMP synthesis:

Compounds of the invention are evaluated for their CB1 agonist or inverse agonistic activity
in accordance with the following experimental method. Compounds which are shown to bind
25  to CB1 by the binding assay described above but which are not shown to exhibit CBIR-

mediated modulation of cAMP synthesis by this assay are presumed to be CB1 antagonists.

Experimental Method:

CHO cells expressing human CB1R (Euroscreen) are plated at a density of 5000 cells per well
30  in 384 well plates and incubated overnight at 37°C. After removing the media, the cells are

treated with test compounds diluted in stimulation buffer containing I1mM IBMX, 0.25% BSA

and 10uM Forskolin. The assay is incubated for 30 minutes at 37°C. Cells are lysed and the
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5.00 100 5.40 100 5.42 5 7.00 5 LC Met hod b: HPLC- M5 equi pnent :
Shi madzu LCMS- 2010EV system (MS, punp, PDA) 10 Autoinjectors CTC PAL HTS
aut osanplwo 28teemradmed net hod for routine high throughput pamalsgeinm36et unm
Atlantis dCl18 2.1 x 50nm 5S5iumFlowrate 1 m/mn Mbile Phase A, Formc
acid (ag) 0.1%Injection Vol 3 pi B, Formc acid (CH3CN) 0.1% B, B,
Tenp. 40C Detection 215nm (nom nal) G adient Tine (mns)

5  cAMP concentration is measured using DiscoverX —XS cAMP kit, following the
manufacturer’s protocol. In this setting, agonists will decrease forskolin induced production
of cAMP while inverse agonists will further increase forskolin induced production of cAMP.
EC50 of agonists are calculated as follows. The maximal amount of cAMP produced by
forskolin compared to the level of cAMP inhibited by 1uM CP55940 is defined as 100%. The

10 ECS50 value of each test compound is determined as the concentration at which 50% of the
forskolin-stimulated cAMP synthesis is inhibited. Data is analyzed using a four-parameter

logistic model. (Model 205 of XLfit 4.0).

Compounds Having Agonist Activity

15
Through the use of the above described assays compounds are found to exhibit agonistic
activity and thus to be particularly well suited for the treatment of pain as well as for the
treatment of inflammation. Preferred compounds of the invention will have an activity range
of CB2 («500nM) and CB1 (>20000).

20

Therapeutic Use

As can be demonstrated by the assays described above, the compounds of the invention are

useful in modulating the CB2 receptor function. By virtue of this fact, these compounds have
25  therapeutic use in treating disease-states and conditions mediated by the CB2 receptor

function or that would benefit from modulation of the CB2 receptor function.

As the compounds of the invention modulate the CB2 receptor function, they have very useful
anti-inflammatory and immune-suppressive activity and they can be used in patients as drugs,
30  particularly in the form of pharmaceutical compositions as set forth below, for the treatment of

disease-states and conditions.
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% organic See Fig. 2/2 0.005 2.50 100 2.70 100 2.71 5 W

2010/ 147792PCT/ US2010/ 037697 3.005 5 LC Method c: Colum: Agilent SB-C18
1.81.tm w6Q@umy141793nL/ min flow rate Time (mn) Water (OPL¥UARoA®BIONItrile
(0.19%A) 0 88 12 0.25 70 30 0.3 60 40 1.19 5 95 1.75

10

15

20

25

30

As noted before, those compounds which are CB2 agonists can also be employed for the

treatment of pain.

The agonist, antagonist and inverse agonist compounds according to the invention can be used
in patients as drugs for the treatment of the following disease-states or indications that are

accompanied by inflammatory processes:

(1) Lung diseases: e.g. asthma, bronchitis, allergic rhinitis, emphysema, adult
respiratory distress syndrome (ARDS), pigeon fancier’s disease, farmer’s lung, chronic
obstructive pulmonary disease (COPD), asthma including allergic asthma (atopic or
non-atopic) as well as exercise-induced bronchoconstriction, occupational asthma,
viral- or bacterial exacerbation of asthma, other non-allergic asthmas and "wheezy-
infant syndrome", pneumoconiosis, including aluminosis, anthracosis, asbestosis,
chalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis;

(ii) Rheumatic diseases or autoimmune diseases or musculoskeletal diseases: all
forms of rheumatic diseases, especially rheumatoid arthritis, acute rheumatic fever, and
polymyalgia rheumatica; reactive arthritis; rheumatic soft tissue diseases;
inflammatory soft tissue diseases of other genesis; arthritic symptoms in degenerative
joint diseases (arthroses); tendinitis, bursitis, osteoarthritis, traumatic arthritis;
collagenoses of any genesis, e.g., systemic lupus erythematosus, scleroderma,
polymyositis, dermatomyositis, Sjogren syndrome, Still disease, Felty syndrome; and
osteoporosis and other bone resorption diseases;

(i)  Allergic diseases: all forms of allergic reactions, e.g., angioneurotic edema, hay
fever, insect bites, allergic reactions to drugs, blood derivatives, contrast agents, etc.,
anaphylactic shock (anaphylaxis), urticaria, angioneurotic edema, and contact

dermatitis;
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0 100 10 LC Method d: Columm: Agilent SB-AQ 1.81.tm 3x50mm 1.5nL/mn flow
rate Time (mn) Water (0.1%A) Acetonitrile (0.1%A) 0 95 5 0.25 50 50 0.3
30 70 1. 3w0QoAM4179Z O 100 LC Method e: Columm: BEH Cl8pCI/UA21mmBE91Xx50mm
0.8n/mn flowrate Time (mn) Water (0.05%A) Acetonitrile (0.05%A) 0 90
10 1.19 5 95 1.7 5 95 LC Method f: Colum: Agilent Zorbax C18 SB 3.51.tm
4.6x30mm 2.5nmL/mn flowrate Tine (mn) Water (0. 1%A)

5 (iv)  Vascular diseases: panarteritis nodosa, polyarteritis nodosa, periarteritis
nodosa, arteritis temporalis, Wegner granulomatosis, giant cell arthritis,
atherosclerosis, reperfusion injury and erythema nodosum;

(v) Dermatological diseases: e.g. dermatitis, psoriasis; sunburn, burns, eczema;
(vi)  Renal diseases: e.g. nephrotic syndrome; and all types of nephritis, e.g.,

10 glomerulonephritis; pancreatits;
(vil)  Hepatic diseases: e.g. acute liver cell disintegration; acute hepatitis of various
genesis, €.g., viral, toxic, drug-induced; and chronically aggressive and/or chronically
intermittent hepatitis;
(viil) Gastrointestinal diseases: e.g. inflammatory bowel diseases, irritable bowel

15 syndrome, regional enteritis (Crohns disease), colitis ulcerosa; gastritis; aphthous ulcer,
celiac disease, regional ileitis, gastroesophageal reflux disease;
(ix)  Neuroprotection: e.g. in the treatment of neurodegeneration following stroke;
cardiac arrest; pulmonary bypass; traumatic brain injury; spinal cord injury or the like;
(%) Eye diseases: allergic keratitis, uveitis, or iritis; conjunctivitis; blepharitis;

20 neuritis nervi optici; choroiditis; glaucoma and sympathetic ophthalmia;
(xi) Diseases of the ear, nose, and throat (ENT) area: e.g. tinnitus; allergic rhinitis
or hay fever; otitis externa; caused by contact eczema, infection, etc.; and otitis media;
(xil)  Neurological diseases: e.g. brain edema, particularly tumor-related brain
edema; multiple sclerosis; acute encephalomyelitis; meningitis; acute spinal cord

25 injury; trauma; dementia, particularly degenerative dementia (including senile
dementia, Alzheimer’s disease; Parkinson’s disease and Creutzfeldt-Jacob disease;
Huntington’s chorea, Pick’s disease; motor neuron disease), vascular dementia
(including multi-infarct dementia) as well as dementia associated with intracranial
space occupying lesions; infections and related conditions (including HIV infection);

30 Guillain-Barre syndrome; myasthenia gravis, stroke; and various forms of seizures,

e.g., nodding spasms;
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Acetonitrile (0.1%A) WD 2010/147792PCT/ US2010/037697 0 95 5 1.7 5 95 2.0
5095 2.1955 2.3955 LC Method g: Colum: Agilent Zorbax Eclipse XDB-C8
5.01. t m Av6x0B0IN921. 5L/ min flow rate Tinme (mn) Wat er PCO/UBAHAN37697

Acetonitrile (0.1%A) 0955 2.0955 7.0 10 90 9.0 5 95 9.3 955 10.0 95

5 (xiil) Blood diseases: acquired hemolytic anemia; aplastic anemia, and idiopathic
thrombocytopenia;
(xiv) Tumor diseases: acute lymphatic leukemia; Hodgkin’s disease, malignant
lymphoma; lymphogranulomatoses; lymphosarcoma; solid malignant tumors;
extensive metastases,;

10 (xv)  Endocrine diseases: endocrine ophthalmopathy; endocrine orbitopathia;
thyrotoxic crisis; Thyroiditis de Quervain; Hashimoto thyroiditis; Morbus Basedow;
granulomatous thyroiditis; struma lymphomatosa; and Graves disease; type I diabetes
(insulin-dependent diabetes);

(xvi) Organ and tissue transplantations and graft-versus-host diseases;

15 (xvil) Severe states of shock, e.g., septic shock, anaphylactic shock, and systemic
inflammatory response syndrome (SIRS);

(xviil) Acute pain such as dental pain, perioperative, post-operative pain, traumatic
pain, muscle pain, pain in burned skin, sun burn, trigeminal neuralgia, sun burn; spasm
of the gastrointestinal tract or uterus, colics;

20 (xix) Visceral pain such as pain associated with chronic pelvic pain, pancreatitis,
peptic ulcer, interstitial cystitis, renal colic, angina, dysmenorrhoea, menstruation,
gynaecological pain, irritable bowel syndrome (IBS), non-ulcer dyspepsia, non-cardiac
chest pain, myocardial ischemia;

(xx)  Neuropathic pain such as low back pain, non-herpetic neuralgia, post herpetic

25 neuralgia, diabetic neuropathy, nerve injury, acquired immune deficiency syndrome
(AIDS) related neuropathic pain, head trauma, painful traumatic mononeuropathy,
toxin and chemotherapy induced pain, phantom limb pain, painful polyneuropathy,
thalamic pain syndrome, post-stroke pain, central nervous system injury, post surgical
pain, stump pain, repetitive motion pain, pain induced by post mastectomy syndrome,

30 multiple sclerosis, root avulsions, postthoracotomy syndrome, neuropathic pain

associated hyperalgesia and allodynia.

-08-



5 LC Method h: Columm: Zorbax XDB-C8 4.6x50 nm 3.5 um 2 niL/mn flowrate
Time (mn) Water (0.05%A) Acetonitrile (0.05%A) 0.0 95 5 3.5 40 60 4.5
5 95 4.7 WH 261061407995 5 Assessnent of Biol ogi cal Proper PCeas20M037697

2010/ 147792PCT/ US2010/ 037697 5The bi ol ogi cal properties of the conpounds of
the formula | are assessed using the assays described below. A Human CBl1
and CB2 Receptor Binding: Experinental Method: 10 CB2 nenbranes are

pur chased and nade from HEK293 EBNA cells stably transfected with human CB2
receptor cDNA (Perkin Elmer Life and Anal ytical Sciences). CBl nenbranes
are isolated fromHEK cells stably co-transfected with human CBl receptor
and Gal 6 cDNA's. The nenbrane preparation is bound to scintillation beads
(Ysi-Pdly-L-1ysimie BPAnbeads/ndEiccpiewd phe ardeyed loy odashouatsd wvithrdawnders such as

t t i buf tajni. 50mMM Tr.iis, pH 7.5, 15 2. EDTA,

S MyCL2, 0. BORFRTTy TACPEUPTGR BRI En S0 BarHe ORBYTRE b SHENEs

renoved by wasfiyagstial s it aijuryVaTREAARDE RAa AN U RobShraddRAchife 96-
e .

wel | assay plates in amounts of "15ug nmenbrane per well (CB2) or 2.5ug
per wel | (CB1) aehdiy, appndpiitih autypethriig| psorigtsryduitidsmasceskedialdain t he

menbr ane-bead m xture.in _dose-r ns ntrations ranging from/|.x 10-5M
Lo 1x10-1 Mvi (RS -oRERS o AR R SPRa T bR Ent S Al ki P badh

initiabed w thatsbeiarddvith mipraihe StdoERbR 4 1ehel Kidotirivefal nféctioanshchnalhd i cal
Sci ences) at a final concentration of 1.5nM (CB2) or 2.5nM (CB 1). The
reaction is i nEYBEOBEOKE rhgBraticdryrar BigUEc fuphs ¢uHsM4OsHRd read on TopCount

NXT pl ate readef..:\T . - Ltie hindi: I Qi ks .
absence and prg{sxélr)lcgtag#er%g%gﬁb\ﬁw%%%s%q { ?g&ﬁaﬂﬁu‘iﬁ){g%}%gﬂ}é@q}a&? léeugg -
conpound are céalodgkiatsetfisease, ntadigaan tenphcmbd; dymptio gcaonponaosek NigmpAdsanduinky; t S
the specific bi qd}ﬁi ngl_ of the radioactively | abeled ligand to the receptor by
50% usi ng t he SR MIAANE YHOTH K CHEYPCISEFSt i ¢ npdel . 1 C50 val ues are

converted to i phiip) He@&c_ﬁ@@@h%%l&s’t@rheé’cﬁkh@%mgl%ﬁr{ww@%Etgwﬁﬁé{ﬁ%fa, RALidhI ON.
B. CB2R nedi at ed nodul ati on of cAWMP synt hesi s 30Conpounds of the

i nvention are &walheadaghe,thoadacheivith@BZeragtonmigits, beadacheatisedagowilstinge activity

in accordance W tﬁ the foll ow ng. experimental nethod. Conpounds which are
shown to bi nd ProP ylactic and acute us¥;

(xxiv) various other disease-states or conditions including, restenosis following
percutaneous transluminal coronary angioplasty, acute and chronic pain,

20 atherosclerosis, reperfusion injury, congestive heart failure, myocardial infarction,
thermal injury, multiple organ injury secondary to trauma, necrotizing enterocolitis
and syndromes associated with hemodialysis, leukopheresis, and granulocyte
transfusion, sarcoidosis, gingivitis, pyrexia. edema resulting from trauma associated
with bums, sprains or fracture, cerebral oedema and angioedema, Diabetes such as

25 diabetic vasculopathy, diabetic neuropathy, diabetic retinopathy, post capillary
resistance or diabetic symptoms associated with insulitis (e.g. hypergiycemia, diuresis,

proteinuria and increased nitrite and kallikrein urinary excretion).
Other indications include: epilepsy, septic shock e.g. as antihypovolemic and/or

30  antihypotensive agents, cancer, sepsis, osteoporosis, benign prostatic hyperplasia and

hyperactive bladder, pruritis, vitiligo, general gastrointestinal disorders, disturbances of
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WO 2010/ 147792PCT/ US2010/ 037697 5 to CB2 by the binding assay descri bed
above but which are not shown to exhibit CB2Rnedi ated nodul ati on of cAMP
synt hesi swbyotoi4z79assay are presumed to be CB2 ant agoni #C3/USExpmBicaENt al
Met hod: CHO cel Il s expressing human CB2R (Euroscreen) are plated at a
density of 5000 cells per well 10in 384 well plates and incubated overni ght
at 37C. After renoving the nedia, the cells are treated with test conpounds
diluted in stinulation buffer containing 1nmM I BMX, 0.25% BSA and 10uM
Forskolin. The assay is incubated for 30 mnutes at 37C. Cells are |ysed
and the cAMP concentration is neasured using D scoverX -XS cAW kit,
follow ng the manufacturer's protocol. In this setting, agonists wll

decr ease Forekbhpnlifyrad tespidatpryo demtauoinarysgdstromdatingli drevasaqmlee regomgooiisdss i | |

further increase forskolin induce r.oducti on of cAMP., E f _agonists are
cal cut at s ForT SRR ntea EiS e b OuR B BEd cal B9 akol i n
conpared to the level of cAMP inhibited by | uM CP55940 is defined as 100%
The EC50 val ue of each test conpound is determ ned as the concentration at
whi ch 509Pssideneeinppsskd |fpmhungan theptmentdthemyomppnndedse glsp ys¢fphiopivetednarpat a i s
anal yzed i.n our - paraneter 20J.ogi.stic |, . del ;205 of XlLfit 4.0).
&R i Rafof AR AMBTC AREC SR TIEA oo sl Bafihent on
are eval uasdrdtst atd thbéike. CB1 agoni st or inverse agonistic activity in
accordance with the foll ow ng experinental nethod. Conmpounds which are
shown to bind 25 to CB1 by the binding assay descri bed above but which are
not shown L - i : L O C I L
nssay are b SENRLA b R R R AL R SO RIS b Pl
expr essi ngvihgemmalGBbeliR th&Erangs tmwmerbpuald.8 1 plgatbedoat 108 mighg of fodyf wa&@hpecel | s

per well 30in 384 well plates. and. incuhated overnight at 37C. After
renovi ng EAWFOHR SOMPH dc%!th%mé{%ﬂqnﬁg HONN; ftc‘)‘i’fntagg‘?&bblﬁ%ﬁﬁﬁg‘l@iolfﬁ%%%l °f n
sti mulat i @9qPEioRt p&G R ReNFHP XML BYXKadRindka i SO mkglpéf%lf%édggbg%ngéw

assay 1Is |ncubategpfor %% mnutes at 37C. Cells are lysed and the

2010/ 1477 92RTTHS820 pbHOI7EOE t6 abdwP 080 ngaperr dasago of h sompasnd &dheigiverfion,

Di scover X - XS cANP Ki t | ow nufacturer, s protocal. In this
cetting.  Bigraparam prowsddlng e Myt SRR beRTERS SorusTHietoRan R A whi | o
inverse agpfiinsAatonhlaly bbuéduel td BEERASE ath @gﬁhgl doRinigNEkEE 86H PAtREH athie QB @F
CAWP. EC50 of agonists are cal culated as foll ows. The maxi mal anount of
cAVP pr od iiteseieny mayrbeladiministesddaorad te & times 4 @yel of cAMP inhibited by | uM
CP55940 is defined as 100% The 10 EC50 val ue of each test compound is
deterdPned as the concentration at which 50% of the forskolin- stimulated
CAMP synt hesi s, | -:ns-ﬁhgqu'gaﬂﬁmhi'% =g%gggﬁ&%ing a four-paraneter

| ogi stic HowE : 0 4-0). conpounds Havi ng Agoni st Activity
15 Througwhdheuses &s gHarieuabayahdesspdudas opgsayentomprunsisalpr finfigldteed i@
exhibit agonistic activity and thus to be particularly well suited for the
t r eat ment therfopaioha aharmpaceuticgl ¢aappasiion; Sagh ARRAPOHHONS ¢AR BerREPRISH Usidef er r ed
conpounds i I N I Vi f < and
a1 (52008652455 4B RALLETh e ghaliE, A BEbitbinkod @048 onRanbOTRtt he
descr i2bedimbotie). Thecongrpadnelstheinvehgon mue also ba admnittaed alone pr imcbuhtahation
the CB2 receptor function. By virtue of this fact, these conpounds have

25t her apedtin@difyanss shat epbancs gtapilisealse spmpewnds o thedprrntirariac ated by the
CB2 r ecept,@hifidngibh %Ppﬁrnﬁ@éﬁic%@o@@i@ﬁ; Ldnedih Q@ R addafie BB odiientsB2
receptor function. As the conpounds of the invefition nodul ate the CB2
recept or pravidd ioareased elysshiavien vediyparsief uhcramed inmbit@pnaetiatyy peovade adjunct

I mmune- suppr essi ve. acti vi and they can b sed i atients as drugs,
Sopart1 ol BHEy: P BRTKFoTh snprasAeGane b (e onsblt Rk B uteddh Bt Rin or
bel owgg f ofin ¢difudctisRWIBYth@fac i S8BSENG: AL&TdiAB Yo ARNANVdnkiBASopti¥EAIly also in

2010/ 147792PCT/ US2010/ 037697 5 As noted before, those conpounds which are
CB2 agoni serjurciipnayigvother paphaspdepitadly achee substaneasntln génepali the cmeowngswf st |
ant agoni st and i nverse agoni st compounds according to the invention can be
used in patients as drugs for the treatnment of the follow ng

di sease-states or indications that are 10 acconpani ed by inflamuatory
processes: (i) Lung diseases: e.g. asthma, bronchitis, allergic rhinitis,
enphysema, adult respiratory distress syldfronme (ARDS), pigeon fancier's

di sease, farnmer's lung, chronic obstructive pul nonary di sease (COPD),
asthma including allergic asthma (atopic or 15 non-atopic) as well as

exer ci se-i nduced bronchoconstriction, occupational asthma, viral- or
bacteri al exacerbation of asthma, other non-allergic asthmas and
"wheezy-infant syndrome", pneunoconi osis, including alum nosis,

ant hracosi s, asbestosis, chalicosis, ptilosis, siderosis, silicosis,

P T T T = T N S o Y




pol ynyal gi a rheumatica; reactive arthritis; rheumatic soft tissue diseases;
inflammatory soft tissue di seases of other genesis; arthritic synptons in
degener atwoeojooi4nto2di seases (arthroses); tendinitis, buPETttiss()10/037697
osteoarthritis, traumatic arthritis; collagenoses of any genesis, e.g.,
system c | upus erythematosus, scleroderma, 25polynmyositis, dermatonyositis,
Sj ogren syndrone, Still disease, Felty syndronme; and osteoporosis and ot her
bone resorption diseases; (iii) Allergic diseases: all fornms of allergic
reactions, e.g., angioneurotic edema, hay fever, insect bites, allergic
reactions to drugs, blood derivatives, contrast agents, etc., anaphylactic
shock (anaphyl axis), urticaria, angioneurotic edena, and contact

30der mait i thisinvediZ0HOAdin7SARCTH UBRODONOINE ST pb{imayaiaielly effedtivs eaest, but
panarterltls nodosa rteritis nodosa, periarteritis nodosa, arteritis
t enpor al i &Y \Pfﬁﬂg?nlé?%ﬁd%/ ?&E}Oémtsg %ﬁf’g@éﬁf Oﬁ?é‘ﬁrrl?l’tl?%ses ‘at her oscl er osi s,
reperfusion injury and erythena nodosum (v) Dermatol ogical diseases: e.g.
dermatitis, psoriasis; sunburn, burns, eczema; (vi) Renal diseases: e.g.
nephr ot i c Aslyrdisgpton ofribe mmpqgnéégf 43 lm@pmm tin guregform or Nl apREIRIIaENephr i ti s:
pancreati Cyid atic e. v d tegration;
acute hepéﬁmP}sag ;Vgﬁgéﬁgmﬁene5|§Sﬁuﬁiﬂgum%ggéyO#%&?%m%?rJ%@#%Sgced and

chroniigal hymaggraeiss o phandtaiticslhvoatposisibhy Thiseidhintise@tiohemdaid, forsxample,
(viii) Gastrointestinal diseases: nfl ammat ory bowel diseases,

irritable E?é‘\x/e\’ucf?:]by??e& owblingusdlyy ﬂ&?a?]énP@FﬁltﬁiaEY(@]@h% tgnedesmally. vaginplly.s

ul cerosa; t I Jl

gast r oscoshaskny b FERIUR LAkl RrRREUEREE: of FRLAIRasL kil Such

t r eat ment anfoH’KﬁdﬂHI]DﬂiE@ﬂﬂlﬂS atprsitbots, pmsnsy)ﬂsdzlasnkand handcgemlnwapﬂﬂ&s ppwuderanar y

bypass; traunatic brain L0y cord. i or . the |ike; ). Eye

di seases: legvrsgwpw% ? |a§r3/58]\§e$rtt£§ ikgPretey iysm %rﬁoa%&fjpw Waﬁfé for

bl ephagi t kignpl AR dttatisn BﬁﬁﬁéthHMagés eRYaiHideloal %ﬁ{sl&%%s%ﬁ RYARAY hetic
ophthalma; * (xi) Diseases of the ear, nose, and throat (ENT) area: e.g.
tinnitus; 1ra;llud@ragloov¢rmomalt plmnoacehayalfcetwer or excipi¢ asst b epmpoushelsthel inygnttanasact

oo b i MG BEVEbtr RAg el Pl B ol bt Rt Rr TR

scl er osi s ag@fdlc8rRAC 8MNMMRMABLELtE SiehfARR)] Moﬁ&natl@ﬁyﬂﬁr&P' sadh gHafHackatiediNT Y,
traumg; denentla partlcularly de eneratlve denentia (including senile

derrentl a, agqgeptablerAxeipiend, SRUAISES; 0 Kilves ok well @i seethnds ghmalmaphaedcguticphc ob
di seasg; H&@éb{‘t%n%’}msv 81% %?ddef' iﬁnﬁn L3S Sg e wiRLAY VJIH% R0 ‘3% ﬁ%ﬁg&‘}he
vascul ar 86 | I’lC tr-1ntarc enent a as we emsnatr

associ at edhwkstate dfhd a@tsaa%cwnc&pacga bydrewwgtag TiesS s e andilPﬁi‘Jtzlc@ psPRMhacy,
related caonditions (includi H. V infection); 30Guill ain- Barre syndr one;

nyast heni d0grEditian, AsGeppao @fﬁéj LippipeisW fﬂélla’ﬁ‘ﬁ %Wl&%ﬁl%@% q@dfook ¢foddi ng
Spasns; W@h&%&de%ﬂ%ﬁ L SRAEY Qg’ﬂérBJA%\( eghé )Go%?Ofb%‘l PRIV o fcqw red
henol yti c anem a; aplastic anem a, an pat’hi ¢ t hronbocyt open (xiv)
Tunor di sé’asesaceanml Extiprophaiild. Kibbk éad. a Ankdoddgk PhairmadegeakAss’ med00gnid .

| ynphang,; nul omat o Iynp arcomp; solid. maljgnant, tunor

ext ens? ve %? ﬁg\égsﬂopw ?/’?armémq O AN anéz%m& A TS pht/ AT ,;fqbgq hy;
endocri ney@y bid p@ﬁ%é}' 29908 BYhQrOich & 5ADrSoratBNERI by feferbife Y BleV@infireties to
Hashi noto thyroiditis: Mrbus Basedow, granul omatous thyroiditis; strumm
Iynphonatb@&ﬂdaﬁmmGMav%SB@fﬁﬁasb type | diabetes (insulin-dependent

di abetes); (xvi) Organ and tissue transplantations and graft-versus-host

di seases; 15(xvii) Severe states of shock, e.g., septic shock, anaphylactic
shock, angssysbestin i FHel WBEIQ Y pdc® IROFTR s BY HEIOID ol sFB)the fox¥itidn)utieed B
pai n such as dent al pai n, perioperative, post-o eratlve pain, traunatic

pai n, 3fuselpertisalan phasaiageytisabiormelatien wil be sriedset (s, 2.t &alt@émtm@sseﬁ%w@bbu a, sun
burn; spa e I 11X)

Vi scer al gﬂ%sgéa% Ef(;:' ?acggﬁsttlcghé]% S%%t!glp g‘c%lulrgh% tt}ha? snrlégﬁ Iirééfsfor \% f{gﬁﬁulat%(%( RS

pancr eat i effgacipepti c uIcer interstitial cystitis, renal CO|IC angi na,
dysnenorr hoea, nenstruation, gynaecol ogical pain, irritable bomel syndr one
(IBS), non-ul cer dyspepsia, non-cardiac chest pain, nyocardial ischem a;
(xx) Neuropathic pain such as | ow back pain, non-herpetic neural gia, post
her petic 25neural gi a, diabetic neuropat lWl-nerve injury, acquired i mune
deficiency syndrome (AIDS) rel ated neuropathic pain, head trauma, painful
traumati ¢ nononeuropat hy, toxin and chenot herapy induced pain, phantomlinb
pai n, painful polyneuropathy, thalamc pain syndronme, post-stroke pain,
central nervous systeminjury, post surgical pain, stunp pain, repetitive
notion pain, pain induced by post mastectony syndrone,



30mul tiple sclerosis, root avul sions, postthoracotony syndrome, neuropathic
pai n associ ated hyperal gesia and al | odyni a. WO 2010/ 147792PCT/ US2010/ 037697
5(xxi) | nvbanmei4or9g/ noci ceptive pain i nduced by or assoecatusdomiostso?

di sorders such as osteoarthritis, rheumatoid arthritis, rheumatic disease,
teno-synovitis, gout, vulvodynia, nyofascial pain (nmuscular injury,

fi bronyal gia), tendonitis, osteoarthritis, juvenile arthritis, spondylitis,
gouty arthritis, psoriatic arthritis, nuscoskeletal pain, fibronyalgia,
sprains and strains, synpathetically maintained pain, nyositis, pain
1l0associ ated with m grai ne, toothache, influenza and other viral infections
such as the common cold, rheumatic fever, system c |upus erythematosus;
(xxii)5Cancer pain induced by or associated with tunors such as |ynphatic

| eukem a; dgki n: s. di sease, nalignant | homa; | hogr anul onpt oses:

| ypho. saP O QisH] PRt RERATE Tt vel R E RO Aot e ae TR ges
Headache gsoigPridfg & lcb@pind@an@piSent MV@hBoME M4 drashs¥i dsBAUL sidkbsd, aniensi on
type headache, headache with different origins, headache di'sorders

i ncl udi ng agacepMirageedanth, and padilice cgprisif thiewpmparibipangneié basgisyenaegodatiat es
or condit%&y&»L@A }Eﬁgmer&§&%n8§is fol | owi ng percutaneous translunina
coronary angroprasty, acute and chronic pain, 20atherosclerosis,
reperfigsi on injury, congestive heart failure, nyocardial infarction,

t her mal ig%ury, mul tiple prgan_iniury secondary to trauma, necrotizing
ent er ocol PRMEASARICE]SIMRATE NS S4B Sl0B BAiRN eFR] RERBUSEALPE CeMPTige,KefHR 8IS

and granu i d I nehui g I
g b%}ﬁfa‘ﬁoﬁsr FNSLHSIRMAd of ﬂ%‘i)\‘/?\liésgﬁcs%ﬁ%tﬁbh g'h¥ée rpsr§%arr&¥({n§)§lr refel i

resul ting om trauma assocl ate spr al racture, cerebra
oedema anddaigstaed anteyveidhabe titisough aimas st2bidnabehisc be affecttdppiteyns afi abeti c
neur opat hy,. di abetic retingpath; ost capi.llary resistance or djabetic
synpt oms  ASEYEEL el MR ST jgfuPli hradirgap ypRr Bﬁ%ﬁﬁ? BhargAgfigHlg ormulations
pr ot eijgur ha Rpthddl¢ beRASHoRilikdtie &RHIekalihd, Ph&ipRatdltuPRled GNfd, Sida8bus O her
i ndi cations include: epilepsy, septic shock e.g. as antihypovol em c and/or
30ant i hy petspnsiioes, agethesinjecahleaarrieselbaive) inghe etpod axi gsnebbniraudersd otk arsl

hyper pl asi. a, and ergctive bl ad , Jpruritis, vitiligo er

Gabtr o n borTar T g « ot Bl prBRE s Gi Stepets med R Bisbe o1 037697
Svi scer al praidddids ¥ s@drilé BigdRidbA QlitiondBRLERUEILAR ¥ nofiasit pRichteeAly dtabptile
vascul ar regi ons, wounds, burns, tissue damage and postoperative fever,
syndr ones ddsgber seleentyinelmding dri-hegtanedidewpiga Ripgdriggoligionuisotopic sadigghchloride
treat nent . ) S ef ul r. i Y, t. of
oot sl RSO TIOUS, U R RS L M LU D80 SRRl
10r odent s thedik@. tSueh kdjéablépharinaeaitiRliformifilatibie aad s erutiestidcbeith iosealesymand
conditions, a therapeutically effective dose wl] generally be in the range
f r om aboufItesng SHRRISdisPRItINE POEFtRY REnbFangsHPeRing REee r Inifsébifecapppogitions
conmpound qf; j j: OR: . £ 0 about 20 ngy/kg
of 15bodyg&%?§ﬁ¥megﬂ&éQQBSnggfsgﬁgﬁ%?i%8?%$9§g%¥ﬁFé??%?%gh to a 70 kg
person, the dosage range would be fromabout 0.7 ng to about 7000 ng per

dosage of _a. ound of. the invention, eferably fr about 7.0 ng t
about 21408 0lif SpURE dERe SLHET BB BRI SurpHE ISEI s RPH S D R be
required ?ngéﬁﬁﬁﬁkﬂﬁnﬁﬁ.QQ&hﬂﬁhHQQﬁhﬂﬂmﬁﬁﬁ%La%ﬂgnﬁé&hﬁhﬂ%a%%ﬁmﬁEt'Ve

ingredient may be adm nistered from1l to 6 tinmes a day. 20 Ceneral
Adni ni st r acmpesiéerdedPitaning esemipoand(Qorfpbsinvenn is Wrewd byebe msorporation of any

phar maceutjcals, the c ounds .of the inyention arge typicall dmi.ni st er ed
P e foPhBr i TR PTnSlis gy FE o B BotmibuiRrta it "be
prepar ed usnABoIPI0GREl Weeh, YRloklakiRRW stafth! ﬂﬁ%_rwgﬁlhméﬁﬁttei, SliurdkiccBftgheGONpr i se

at | east one conpound of the 25 invention. The conpounds of the invention
may aP8o kacwaracHiloseetber deriyaévesr eliepse ospbitina sucseseviitrateaptionylaglate; prg the
enhance st.abi ki . I AV i i1t .
i i st SR oy soBH shARE S FRAL IR Bh ol KRR Bl 4 Ftidmopnin
enbodi mentis, arptopiotieleipnclbrgsiad sditsised déliverny of theidapeb sShogastrbimedsaasiachct by
inhibitory activity, provide adjunct therapy, and the |ike. The conpounds
according to the invention nmay be used on their own or 30in conjunction
with other active substances according to the invention, optionally also in
conjunction with other pharnmacol ogi cal | yl03eti ve substances. In general, the
conpounds of WD 2010/ 147792PCT/ US2010/ 037697 5this invention are

adm nistered in a therapeutically or pharmaceutically effective anount, but
may be adm nistered in | ower anounts for diagnostic or other purposes.

Adm ni stration of the conpounds of the invention, in pure formor in an
appropri ate pharnmaceutical conposition, can be carried out using any of the
accepted nodes of 10adm nistration of pharmaceutical conpositions. Thus,




orally, buccally (e.g., sublingually), nasally, parenterally, topically,
transdermally, vaginally, or rectally, in the formof solid, sem-solid,

| yophi | i 2#0 2povder2 or |iquid dosage forns, such as, forceimaqpb@37edbabl ets,
suppositories, pills, soft elastic and hard gel atin capsul es, powders,

sol utions, suspensions, or aerosols, or the like, preferably in unit dosage
forms suitable for 15sinple adm nistration of precise dosages. The
pharmaceutical conpositions will generally include a conventi onal
pharmaceutical carrier or excipient and a conpound of the invention as
the/an active agent, and, in addition, may include other nedicinal agents,
phar maceuti cal agents, carriers, adjuvants, diluents, vehicles, or

conbi nat i emsnarhberedimecBanimsphvdrichaimelvde dait bae raxt tepted vd. e Fesensipive ntlease from

carriers, .or additives as | 1. as. net hods of Ki phar maceut i cal
Socomos! Hesiaaseby B o s Tt T S o b OB e Shose
of skill kapsuleereddrtion ThtheStdthRhWasddéh @k {ph&sﬁcaﬁpidiﬁﬂfe@@f tHe- fBrmulR¥oriReM ngt on:
The Sci ence and Practice of Pharmacy, 20th Edition, A GCennaro (ed.)

Li ppi ncot bioadhgsicaraf tiee dusags fesm to dromucesakiisak obthe Bastmabeanti AnZymRic i ves,
M chael & _liren h (eds.), r, .1995: Handbook of Pharmaceuti cal
Excipientg?aﬁfﬁfé%ﬁﬁéga%géfyg?&ﬁé¥?%§ﬁéﬁ%arnaceutical As s'n, 2000; H C 25
Ansel 1and N. G Popovi sh, Pharnaceutical Dosage Forns and Drug Delivery
Systens, 5th _ed., Lea and Febiger, 1990; each of which is incorporated
herei n by li®rerestge formsioeeral adminisepiiisofithe pernpamdy xdidesatitiensst at e of t he
art. As o i j il onpounds of
t he inven?ﬁ%ﬁgﬁﬁﬁF%%é?ﬂﬁﬁmgﬁg&%gﬁ?#%3W§?R§§§FH%@§S%?@%ﬁyg%Pﬁﬁﬁggion will be
sel ect ed pkarghaceghl ®ljuvtanatin peases.suslubg, dbd exapiples waalr, ahiae, aqt@ris skexcsse,

. g., t ubiljt that | ired f t f | at | to b
fafe f ?cac?Nga .rces erh%)ﬁ%g%ﬁﬁégg&%g%@%ﬁa ﬁ&Pﬁtr&”u itif)%?l @3%3&%8&1%%
suitahbe fapcveaﬁag,cahulgwgg,l Jubisadnk, A0KEHISS, TR, WAE batfEnIn9 28 80ES

conprising a conpound of "the present invention in a Tlavored base, usually
sucrose, and acacia or tragacanth, and pastilles conprising the conmpound in
an inert se ﬁ%Ch gépﬁelﬁ in and gcgrén.or sycrose and acaci a. %O

Phar maceut PRSP COMPoSTTF Bhe SETPABIE TFOP AP Oty BF "B ficAT St PAL o Eonpr i se
sterile aguRads, PLRRALAbI[BSInRilaks, G9PBHHRENtOfeye e AT @SR ImpRYRIE] ORssiddiese
preparations are preferably adm nistered intravenously, although

adm ni st r 884 0N apd WYyIsentai apprendiap comseronak adslifhies sumers pseservatives,

i ntranusc rJ.d 1nj [ OR.. J.nj eut [.cal

B R S

phosphat eappliches®thas dk iohes oi0he@ghaiodiR e PYSPBNEHIpending OporothB@kuadl Rjeddabbl e
carriers known in the art and are generally rendered sterile and isotonic

with the BPdteratiohe Frjtlesmerm, ergbeisdrosmnpungaior therpigieat inypR{iaReipn Ofier ef or e be
provi ded . k L,j I i . i 1. t oxi c
parentera?@?ﬁgé%ggPgﬁwgﬂﬁgfﬁgﬁfﬁ%ﬁgggf@%Eg?ﬁ?%%?gﬁﬁﬁﬁﬁgw%@%%¥gﬁgdioI,

wat er, R ffigenlsioss nayiatso,contiot ammtibedionmegivhel dadeer? Gustohsudrean or binkeehtoi | s
such as synthetic nono- or diglycerides, fatty acids such as oleic.ac

and tRe | Pi? sa) €pana g0 eabﬁa;abﬁi?r&_a%m isc‘:lg]!‘ C%&Fm%}t beopigseaf as g b
accor di ngyh@o bkt 5EQWT 1A forttalalon SHoEARL A1y AhSPEIBING 102854909, s0@At s and
suspendi ng agents. Injectable conpositions will generally contain fromO.1
to 5% w wigiudatonpound of the invention. 25Solid dosage forns for oral
adm ni stration of the conpounds include capsules, tablets, pills, powders,
and granul es. For such oral adm nistration, a pharmaceutically acceptable
conposi t i qhark@thal MdiBiRra6OMRAdicEibRl HhAfndReVER tORpdsitidrsiRsblOFort he

i ncorporation of any of the normally enpl oyed excipients, such as, for
exanpPe, preidered wdndibtragioadas bepraseired avdiscrptgdatsbes adgpteddp remprip geinginiagt zed
starch, i r i SAC [ . celd yl . r
SL oot VRGNS BLERLBLR, L0 T, SRERP T UL AL L LR

| i ke. Sucln shelfoith phatromdentidl daliverp g ystdrat the dssagaydminédttaden il raflcatisens, as
are well-known in the art, to provide prolonged or sustained delivery of
the drug to the gastrointestinal tract by WO 2010/ 147792PCT/ US2010/ 037697

5any nunber of nechani sns, which include, but are not limted to, pH
sensitive rel ease fromthe dosage form bldSed on the changing pH of the

small intestine, slow erosion of a tablet or capsule, retention in the
stomach based on the physical properties of the fornul ation, bioadhesion of
the dosage formto the nucosal lining of the intestinal tract, or enzymatic

rel ease of the active drug fromthe dosage form 10 Liquid dosage fornms for
oral adm nistration of the conmpounds include enul sions, m croenul sions,
sol utions, suspensions, syrups, and elixirs, optionally containing

oy o . o -



Transdermal adm nistration is al so possible. Pharmaceutical conpositions
suitable for 30 transdernmal adm nistration can be presented as discrete
pat ches asiapbmdi4t™2remain in intinmate contact with the epradseomos3wsh7t he
reci pient for a prolonged period of tine. To be adm nistered in the form of
a transdermal delivery system the dosage adm nistration wll, of course,
be WO 2010/ 147792PCT/ US2010/ 037697 5conti nuous rather than intermttent

t hroughout the dosage regi nen. Such patches suitably contain a conpound of
the invention in an optionally buffered, aqueous sol ution, dissolved and/or
di spersed in an adhesive, or dispersed in a polyner. A suitable
concentration of the active conpound is about 1%to 35% preferably about
3% t 0 15%coritOfons ather thagtin@tridentthrdughaitabe dosage teginconpouwhgetcbés sulebly

i nvention are. conveni ent delivered in the formof an aer | spray froma
U spr a§oHEPERBRIBERY Bt g ft whetioanyy BUEEY. APei s RPen dhiPled pack
or a nebubhdef divpdriedtilan U8Resple, &r SitherRBlif a POBRRI| ANduitaBle @oncentration of the

di chl orodi f | uor omet hane, trichi orofl uoronet hane, dichl orotetrafi uoroet hane,

t et r af | uoRIBEHRRWOURR StaRPRULE 6 P DPapisieredy Borntdiotel &e. or ot her suitabl e
gas. In any case, the aerosol spray 15 dosage unit may be determ ned by
providing a valve to deliver a netered anount so that the resulting netered
dose imhalrer adoMilstratisn big BthalatioRdhe BdrBp@indt bethe diRatiogl sre@bnidigeritp\vRlitéod i n
a reproduci bl e and controll ed way. Such inhal er, nebulizer, or atom zer

devi ces athe fRABWRA N ACTPHA SPiAY GOk PUMP SPragdsHise 8Ot fequipiag apaRRSH AR g2y AR from a

Publ i cati t i r ereof, which is the
basis for 9%%@8%@‘?‘@%%@#%@(% H%ﬁ%ﬂuﬁyslu?g?l)g P ??%H%%’ %g/’ 07607; WD

97/ 12683; dahibrddiX18dio@88@e, trichlnduflmbranaftiernendiehlosotétetfbyoettade, tanaleacdth ok,
which is bncg&gorated hergin b&. eference,iq t heir entire%%es. ect al

adni ni st r AERBRULGPFOBRNCF1BRYE iFXisEi ¢4 ShigUliph'e 2tfodB 28Y Fsihe dFiced SPHYwhi ch
t he CQSTPOHBng %nﬁ%fﬁ'y%f’e‘iie‘(@rﬁﬂiheh%‘yﬁ?&l'i_&ﬂngg WRle8hH ‘d%H‘LéﬂQ'rﬁ‘etQFed a2 ahidd BatsRd | ds
such as fats, cocoa’butter, 25gl'ycerinated gel atin, hydrogenated vegetable
oi I's, m xraspkmgahetpel detchphdae(MiPl)aphsddd admimigestherodbmpeings ofwieghtenfionin

fatty acid esters of pol yethyl ene_gl.ycol or the like.. The active conpound
o ueual | § rEPmeison® anfEuHE Gt s AL sabY g 05 KR EeR B L SROV U ¢ b
the renai pggiridaitNerthenplasia FROMIeRionaBRulIRa@dd N6i. WS 72888 (particularly
pharmaceuti cal conpositions, the conpounds of the invention are fornmulated

with an a&emie Gieecadavhichis e basiefgsiteaomirersiat RESPEYIS T8 nebudize):eWOs used

must, of X ahl ey e - ' - i bl ' t he

ot ner 2 ng et 30tV B P R O S g e BB 5 8RB beE ad Hip' e
must not kidhek @icerporated h@reinlts) fdrérRBlin thEhentiasties.er or exci pi ent can be a
solid or aliquid, or both, and is preferably formulated with the conpound
of the invention as a unit-dose conposition, for exanple, a tablet, which
can cont ai Q- % i-ah . I 4

carri or's ool A alo) it koA fphe thit 05 AbpHEAEE PRI e teitbound

| ubri cant & adthisedtvel l@v-inmdtisgent s solsldk vt insnlubkt sefidantcd ,as fas@opda onter,

accel erators, .absorption l0agents, and col oring agents. Suitable bjnders
nel ude sereatgbedign, hiae RS Ple Oélaeﬁv%@fe@gﬁ_&%éhﬁﬁnﬂr ywﬁ&%\éﬂé}ou&pr n
sweet ener g0 Qi AN dr ?a)f@talaﬁfés%rgwlﬁol?élﬁ*le@esglmﬁ'o@-thetl'ﬂéga{%%r!&:ﬁvé)r sodi um
al gi nate, carboxynethyl cel 'ul ose, polyethyl ene glycol, waxes, and the Iike.
Lubri cant soinpeundde uswdy arminbeegraponsodiotien &oaaabatie)).0frég He% ibywaglsawidh éhe

sodi um benzoat&r sodi ﬂenéascet at e odi um chl oride, and the I|ike.

Di si nt egr &7 07894 BENGIRS BYSFRMPORM ny | cel | ul ose, 15agar, bentonite, xanthan
gum and the |like. Pharmaceutically acceptable carriers and excipients

enconpass all the forelggi ng additives and the like. WO '
2010/ 3477 dpetyf bs2baey wRMBIEUECcatcampgsitionspthesepwanedsoTt thiavemiomare (1)

(1) 10 [ 05 Kol [ - . het-ero L 0gs ' ragen,
61 10 al ISR U o hep B it Bk aiel, ARG Bl Rl e G 473
Cl- 10 al kydrse,®acbeeptableoin thé Sehssubisding c@npatibse wih therahdrinpradiegepated; R2i s
C _io alkyl, C3-io cycloal kyl, arylsulfonyl, arylcarbonyl, GC-io acyl,
C3-i0 cycl oal kyl carbonyl, heterocyclyl carbonyl, heteroaryl carbonyl,

het erocycl yl, benzyl, phenethyl, o4



20aryl or heteroaryl each optionally independently substituted with 1 to 3
substituents chosen fromCl-6 al kyl, C3-10 cycl oal kyl, Cl1-6 al koxy, Cl-6

al kyl t hi oyvoCGatrodi4atokyl sul fonyl, Cl-6 al koxycarbonyl, Cl-@calusgéianstee7 C3-6
cycl oal kyl am no, Cl1-6 dial kyl am no, Cl1-6 al kyl am nocar bonyl, Cl-6
acyl am no, Cl-6 dial kyl am nocarbonyl, hydroxyl, hal ogen, cyano, nitro, oxo,
het erocyclyl, aryl and heteroaryl, each substituent on R2 where possible is
250ptional Iy hal ogenated or substituted with 1 to 3 C1L 6 alkyl, Cl-6 acyl,
C _6 al kyl sulfonyl, cyano, aryl, oxo or hydroxyl; or R - and R2 together
with the nitrogen atomto which they are attached forma nonocyclic,

bi cyclic or spirocyclic heterocycle or nonocyclic or bicyclic heteroaryl

ri ng eachcoppoomal zhryi muti st baidaetempustio the mtiBniCITHE calrkeylor extipi6ntadak dxy,soldd - 6

g subsor ElieHe: e Mt SRS Riokiata T R S5t E e s e S
2010/ 147783@@%%3&%9/ {03 éople, a t%leﬁ%uﬁ@can%ﬁtalﬂ"ﬁ@rﬂ@f@&%‘td 9’5%56%3\%9@3 opr

Cl-6 al kyl optionally halogenated with the proviso that |e and cannot

si mul t anedhgsiciivpeompamndgdnch exTiRGg oaﬁammntStI@@@dmﬁrtmlm qrideuenis.ordest. om t o
whi ch the t h | o rocycllc
ring eachxﬁp ?%%‘%?ﬁwﬁange%3 gdu&%lgi ﬁﬁ &m Ct}r;()%lor de kﬂfabﬁg |s chosen
from 10 @ents andcolsriflg adents? SiitaBle Hﬂﬁiet§1nbMGé @tgﬁ:ﬂi, gdThtird} natlukaﬂsuglfrs such as

C _4al koxy; 20 R7. and R8 are each independently hydrogen, or Cl1 4 alk

with the lsjfvéwes% frigiosh 6o TereknarsRatehiist sYBEicH gr g sveh asrigacihdrgnsanizoand
R8 option C 6 al kyl
e o "R LR R AL U], ganBh i

2010/ 1477%5’@'31&526111% @ﬁﬂﬁﬁblcﬁm mdlﬁ)m sileacute Znag\tvaﬁnml sfeagty), soambobbnaba:tm on

the formula (1) or an stitu i sted. above i.s option ar |1y

or fully ﬁ%ﬁlﬁ@@ﬁs@@ds @5@%’.%‘ ghe 11€forDlam&%a%tﬁréd%ﬂP CHMEY raéég‘pﬁe Bloge.

sal t qgerggﬁ.bgnmﬁ@exﬁgmyggggaﬁgggﬂg&ng to claiml and wherein ring Ais 15
Lelis..;..... L (----- , , _L_re, ,

-7 270 N_---\\ .. N--< N-u .H ,' N—S s N
Pharmaceutically acceptable carriers and excipients encompass all the foregoing additives and

the like.
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vay (S,..,)<,:N -17" h--H N'NS NNSo Ris ClL 6 alkyl, C3 7

cycl oal kyl, 1, 1-di oxo- 1k6-t hi onor phol i nyl car bonyl , phenyl sul f onyl,

t et r ahydrwpyenswmph792t et r ahydr of uranyl, pyrrolidinyl or pippenisdenBicorach
optionally 20i ndependently substituted with 1 to 3 substituents chosen from
Ci1-5 al kyl, C3-7 cycloal kyl, Cl1-5 al koxy, Cl1-5 alkylthio, Cl-5

al kyl sul fonyl, Cl1-5 al koxycarbonyl, Cl-5 al kylam no, C3-6 cycl oal kyl am no,
Cl-5 di al kyl am no, Cl1-5 al kyl am nocarbonyl, Cl1-5 acyl am no, Cl-5

di al kyl am nocar bonyl, hydroxyl, hal ogen, cyano, nitro, oxo, phenyl and

het erocycl yl chosen from tetrahydropyranyl, dioxanyl, tetrahydrofuranyl,

t hi onor phol i nyl, 1, 1-di oxo-1k6- 25t hi onorpholinyl, norpholinyl,

pyrrol 5di ©€thimspi peri di nyl and pi perazinyl, each R2 substituent where

possi ble is optionally hal ogenated or substituted with 1 to 3 C1_5 al kyl,
Cl1-5 acyl, nethyl sul fonyl, cyano, phenyl, oxo or hydroxyl; WO

2010/ 147792RChigSeRL &Y @8 f&thhipas RI- and R2 together with the nitrogen atom
to which they are attached forma ring chosen fromthionorpholinyl,

1, 1- di oxo- 1k6-t hi onor phol i nyl , norpholinyl, pyrrolidinyl, piperidinyl,

pi perazinyl, azetidinyl, benzimdazolyl, pyrazolyl, imdazolyl, triazinyl,

i ndazol yl , indolypgiruhﬂ#ﬁyl, i soi ndol yl, isoindolinyl, and
2-aza-spiro[ 4. 5ldec- |, NL-aza-spiro[4.5]dec-1-yl, 1- aza-spiro[4.4]non-
1-yl, 2-aza-spi't of§74] ngh- 2 2-aza-spi ro[ 5. 5] undec- 2-yl, 1-aza-

10spi ro[ 5. 5] undec- Lyl , neac "gaally substituted with 1 to 3 C1_6 al kyl,
Ci _6 al koxy, Cl1-6 Bcyl,~C 6 alk QBIfonyI, cyano, phenyl, oxo, hydroxyl
and hal ogen each ring substituent bei'ng further optionally hal ogenated

wher e 1possi bl e; 15R3 and R3' are each nethyl or ethyl, each optionally
halogenategl;e or R3 and R4 together with the carbon atomto which they are
attached O™ cycl opropyl or cyclobutyl ring each optionally hal ogenat ed.
3. The compound according to claim2 and wherein 20 ring Ais N 4-<1 S Sr
NN or N - NH Ri-is hydrogen or C _3 al kyl optionally hal ogenated; 25R2is
Cl_6 al kylringrA @32 Fmepaiieo hejdroaupt tingial | y i ndependent |y substituted with 1
to 3 hal ogen, one C3_7 cycloal kyl, C _6 al koxy or one heterocyclyl chosen
fromtetrahydropyranyl, dioxanyl, tetrahydrofuranyl, thionorpholinyl,

1, 1- dijoxoREk6- ishyadyepho| Ayl off0% phgtioalklyl wRhiObptiinalY sulkiifesd Wity!3 @pd

pi perazinyl each optionally hal ogenated or substituted with Cl_4 al kyl or
met hyl sulid@kyl} eacBR" an@s’ 9 pabsfingntroomonalishoegyesrso7 5or R - and R2
together with the nitrogen atomto which they are attached forma ring
chosen formthionorpholinyl, 1,1-dioxo-1k6-thionorpholinyl, norpholinyl,
pyrrolidi mfl, pi@epiatkyhy(s,i, ageddlidilnatllsuifado) arylcaiboagl Chylacyl, €indol yl

i soi ndolinyl, and 2-aza-spiro[4.5]dec-2-y1 each optionally substituted with
1 to 3 c1rexclaplkylrarbenylhesgreexalylsgibomdy Rsganazisabonyn getsipsetlyh Genmyl-paepghyl:

furthep OQHI Qf‘ﬁétk%aﬂl@kﬁgﬁd}ﬁ%ﬁgl)y\fﬂﬁéﬁnﬁ%ﬁj Bb&itutkd with 1 to 3 substituents chosen
from C;-¢ alkyl, Cs.1¢ cycloalkyl, C;-¢ alkoxy, C;-¢ alkylthio, C-¢ alkylsulfonyl, C;-¢

alkoxycarbonyl, C;-¢ alkylamino, C;-¢ cycloalkylamino, C;-¢ dialkylamino, C;-¢
alkylaminocarbonyl, C;-¢ acylamino, C;-¢ dialkylaminocarbonyl, hydroxyl, halogen, cyano,
nitro, oxo, heterocyclyl, aryl and heteroaryl, each substituent on R? where possible is

25  optionally halogenated or substituted with 1 to 3 C4 alkyl, C;-¢ acyl, C; alkyl sulfonyl,
cyano, aryl, oxo or hydroxyl;
or R' and R? to gether with the nitrogen atom to which they are attached form a monocyclic,
bicyclic or spirocyclic heterocycle or monocyclic or bicyclic heteroaryl ring each optionally
substituted with 1 to 3 C;¢ alkyl, C;¢ alkoxy, C;-¢ acyl, C; alkyl sulfonyl, cyano, aryl, oxo,

30  hydroxyl or halogen each ring substituent being further optionally halogenated where possible;
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R3 and R3' are each nethyl or ethyl or R3 and R4 together with the carbon
atomto which they are attached forma cycl opropyl or cyclobutyl ring;

R6 i s hyawogern/war79¢l 2 al kyl; 15R7 and R8 are each Cl_2Palrkgko10/0376R2i s
met hyl optionally substituted with one heterocyclyl chosen from

t et rahydr opyr anyl , di oxanyl, tetrahydrofuranyl, thionorpholinyl,

1, 1- di oxo- 1k6-t hi onor phol i nyl, norpholinyl, pyrrolidinyl, piperidinyl and
pi perazi nyl each optionally hal ogenated or substituted with Cl1_4 25al kyl or
met hyl sulfonyl; or RI- and R2 together with the nitrogen atomto which
they are attached forma ring chosen formthionorpholinyl,

1, 1- di oxo- 1k6-t hi onor phol i nyl, nor phol i nyl, pyrrolidinyl, pi peri di nyl,
azetidbnyl, indolyl and 2-aza-spiro[4.5]dec-2-yl each optionally

substi t ut Iko and. hal ch r|n
subst | tuelt BbRYgTs Peirare i Poahy ool aP SRRl B G Ry 9
2010/ 1477 Q2PRT LISRE L«Qﬁ&% Z@&ﬂtaﬁe&}s1mi3@%géaum?aﬁﬁqt3dtdggthbpwﬁh @leBalbaand
wherein ring Ais .N -(/ é "' NS" s-N-T-"i-H\N-er:
-(r(N S afom to which Q)eéz@re ajaehied fpym anéh-to 5(mmb@em®%kylmhﬂprqcxclw@mg@@h
G _6 al kyl oal kyl optionally substituted with 1-3 Cl1_6 al kyl,
each RI- Pﬁbwﬁg%MIéxgt(ﬁent is optionally hal ogenated; R2is cyclopentyl,
cycl ohexyl, tetrahydropyranyl, tetrahydrofuranyl,
15t hi onor QOllnyIcarbonyI 1, 1- di oxo- 1k6- thlonnrphollnylcarbonyl
nmor phol i n carﬁﬂﬁyﬁqﬁﬁﬁﬁﬁVﬂ§ﬁlfonyl phenyl car bonyl, phenyl, pyrldinyl,
pi peridinyl, pyrimdinyl or thlazolyl each optionally independently
substltuted with 1 to 3 substituents chosen from Cl-5 al kyl, C3-5
cycl oal kyRR® i€th&ealfloaxy, C1-5 al kyl thio, Cl1-5 al kylsul fonyl, Cl-5
al koxycar bonyl, Ci1-5 al kyl am no, C3-6 cycl oal kyl am no, Cl1-5 di al kyl am no,
Cl-5 alkylameocarbonyI Cl1-5 Bpac | am no, Cl-5 dialkylanﬁnocarbonyl

hydroxyl, halogen, and e each R2 substltuent\ re ®033|ble is
optlonally it or: sul stituted We gaoé|& or &- 5 al kyl
sul fonyl, or -and R2 together mnth”fh nit ogen a on1t ich they are

attached form'a ring chosen fromtetrahydropyranyl, dioxanyl, )
tetrahydrofuranyl t hi onor phol i nyl, 1, 1-di oxo-1k6- 25t hignorpholinyl,

nmor phol i nyl oerldlnyl pi p€razi nyl, azetidinyl
olyl . triaxinylnR ndaz AOdRY v,
@ ﬁ@(p?sz'gﬂd z -sp(l rﬁga[ ﬂm-yl ,

benzi m dazol e‘r %?Iyl
i ndol i nyl, 6 1S

1l-aza-spir S dec-l-yl, -spiro[4.4]n 8}-y|, R
2- aza4Sp|ro[4 4] non- 2- yI 2-aza-spiro[5,5] undec yl,,

1l-aza- splro[a 5] undec-1 yl

*@

mis0, 1,2 or3;

9

R®is hydrogen, C4 alkyl or C;_4 alkoxys;

20 R’ and R® are each independently hydrogen, or Cj_4 alkyl with the proviso that both R’ and R®
cannot be hydrogen; and wherein R’ and R® optionally can cyclize to form a Cs_; cycloalkyl
ring;

R’ is Ci¢ alkyl or aryl;

ring B is a 5-6 membered heterocyclic ring;
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WO 2010/ 147792PCT/ US2010/ 037697 5each optionally substituted with 1 to 3
Cl 6 alkyl, C1 6 al koxy, Cl-6 acyl, Cl1 6 al kyl sulfonyl, cyano, phenyl,
oxo, hydrweybioor7tval ogen each ring substituent being furChas2aposmoal |y
hal ogenat ed where possi bl e; R3 and R3' are each nethyl optionally
hal ogenated , or R3 and R3' together with the carbon 10atomto which they
are attached forma cycl opropyl or cyclobutyl ring each optionally
hal ogenat ed; R4i s hydrogen; R6 is hydrogen or Cl_3 al kyl; wherein R7 and
R8 are each Cl_3 alkyl or C3_6 cycloalkyl. 20 6. The conpound according to
claim 3, and wherein ring Ais NNNor 25 R3 and R3"are nmethyl; R6 is
hydrogen or Cl1_2 al kyl; wherein R7 and R8 are each C1_2 al kyl. WD
2010/ 147793PCTY ¥S2010/ 037697 5 7. The conpound according to claim®6, and
whereinring Ais " ,Sy< OAHNON N; R- and R2 together with the
nitrogen atomto which they are attached forma ring chosen from
10t hi onor pwetdim¥y catbokr Ab@X-tAK Borbadl OMPEIMGIR SstituBB IRRA dbBYE is optionally
pyrrolidinyl, piperidinyl, azetidinyl, indolyl and 2-aza-spiro[4.5]dec-2-yl
each opti ondially osfiblythalqgeaaedwhprepopebls; C1-3 al kyl, C1_3 al koxy, hydroxy
and hal ogen each ring substituent being further optionally hal ogenated
where possible. 15 8. The conpound according to claim7 and wherein ring A
i's N Noor o20pRarmhb&uticanip actaptaBlecal diengft 0 cl ai m 8 and wherein Rl - and
R2 together with the nitrogen atomto which they are attached forma ring
chosen from 25nor phol i nyl, pyrrolidinyl and piperidinyl, each optionally
substituted with 1 to 3 C1_3 alkyl. 10. The conpound according to claim 2,
and wherein

2. The compound according to claim 1 and wherein

ring A is
N N \ \

FOTTORSTT T TS TR RO R
S N- o "oN N0 H

7
s , / N-S s-N

L(\Sm/(\ L(’N“/(\ i‘(\N\\'/\(\
" 'N-N ' g-N 'N-S

; or 5

R? is Cy alkyl, Cs.7 cycloalkyl, 1,l—dioxo—1XG—thiomorpholinylcarbonyl, phenylsulfonyl,
tetrahydropyranyl, tetrahydrofuranyl, pyrrolidinyl or piperidinyl, each optionally

20  independently substituted with 1 to 3 substituents chosen from C;-5 alkyl, C3-7 cycloalkyl, C;-s
alkoxy, Ci-5 alkylthio, C-5 alkylsulfonyl, C;-5 alkoxycarbonyl, C;-5 alkylamino, Cs-s
cycloalkylamino, C;-5 dialkylamino, C;-5 alkylaminocarbonyl, C;-5 acylamino, Ci-5
dialkylaminocarbonyl, hydroxyl, halogen, cyano, nitro, oxo, phenyl and heterocyclyl chosen
from tetrahydropyranyl, dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,1-dioxo- 1A°-

25  thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl and piperazinyl,
each R substituent where possible is optionally halogenated or substituted with 1 to 3 Cy.

alkyl, C;-s acyl, methyl sulfonyl, cyano, phenyl, oxo or hydroxyl;
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WO 2010/ 147792PCT/ US2010/ 037697 5R2i s cycl opropyl, cycl ohexyl,

t et rahydropyranyl, pyrrolidinyl or piperidinyl, each optionally

i ndependewol2gigbsei tuted with 1 to 2 substituents choseanTfusemo@izs7 al kyl
and Cl-2 al kyl sul fonyl. 11. The conpound according to claim2, and wherein
10 R2i s CF3- CH2- CH2- CH2-, CH3- CH2-CH2(CH3)-, cycl opropyl - CH2-,

hydr oxyl cycl ohexyl, tetrahydrofuranyl-CH2-; ring Ais , " ONNN. or,

2012. The conpound according to claim2, and wherei n RZhydroxyl cycl ohexyl,
t et rahydropyranyl, hydroxyl pyrrolidinyl or nethylsulfonylpyrrolidinyl; ring
Ais' ON R51 S WD 2010/ 147792PCT/ US2010/ 037697 wherein R7 and R8
optionally can cycllze to forma C3_7 cycloalkyl ring; RI- and R2

opti onal | pr Baancthtquélet mthduemlppmatcmny whidhethéry drs ukthdestifpinperindichgden  13.

Acorrpoun% of .t he f w&gﬁ n th ﬁeflntl
TR, s faiotogp OIS, gl S B of i e PP PR
claiml a Ef)eMﬁfy‘P'a@etﬁnﬁnﬂerﬁﬁnﬁamw?bylﬁ@olgp 11f1f21E1E61§‘1 ﬂla@ﬂ%ﬁﬂ&d’z@@l indolyl,
heterocyclic ring. 15 . A conpound formula (1) wherei n :
indolinyl, 1soindolyl, isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl, 1-aza-spiro[4.5]dec-1-yl, 1-
aza-spiro[4.4]non-1-yl, 2-aza-spiro[4.4]non-2-yl, 2-aza-spiro[5.5]undec-2-yl, 1-aza-
10 spiro[5.5]undec-1-yl,
each optionally substituted with 1 to 3 C;4 alkyl, C¢ alkoxy, C;-¢ acyl, C; alkyl sulfonyl,
cyano, phenyl, oxo, hydroxyl and halogen each ring substituent being further optionally

halogenated where possible;

15 R*>and R are each methyl or ethyl, each optionally halogenated, or R and R” together with
the carbon atom to which they are attached form a cyclopropyl or cyclobutyl ring each

optionally halogenated.

3. The compound according to claim 2 and wherein

20 ring A is

CNSC L L A 1 S =N
ﬂsf,-f@w(fg,ﬁh-“w/ b

or ;
R is hydrogen or C,3 alkyl optionally halogenated;

25 R? is Cy alkyl or C3_7 cycloalkyl optionally independently substituted with 1 to 3
halogen, one Cs_; cycloalkyl, C;¢ alkoxy or one heterocyclyl chosen from tetrahydropyranyl,
dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl,
pyrrolidinyl, piperidinyl and piperazinyl each optionally halogenated or substituted with Ci4
alkyl or methyl sulfonyl;

30
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| 1 Rof the formula (11) is chosen fromcolum A - A42 in the table, and
R5 of the formula (11) is chosen fromcolum Bl - B22 in the table, with
t he proviwo 20tvat47m9ken colum B is B3, Bl3 or B22, then ACmustoloa3zA20, A23,
A38, or A2 R3' RR< NI R R4 0 AA OOLN, HBL HN OO N OH A2 00, N, |

B2 0O OHA3 01 B30, A 1,

5 orR'andR*to gether with the nitrogen atom to which they are attached form a ring chosen
form thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl,
azetidinyl, indolyl, indolinyl, isoindolyl, isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl
each optionally substituted with 1 to 3 C;4 alkyl, C;_4 alkoxy and halogen each ring
substituent being further optionally halogenated where possible;

10
R* and R* are each methyl or ethyl or R? and R* together with the carbon atom to which they

are attached form a cyclopropyl or cyclobutyl ring;

R®is hydrogen or Ci.; alkyl;
15 R’ and R® are each Cy alkyl.

4. The compound according to claim 3 and wherein

ring A is

20 or :

R? is methyl optionally substituted with one heterocyclyl chosen from tetrahydropyranyl,

dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl,

pyrrolidinyl, piperidinyl and piperazinyl each optionally halogenated or substituted with C;4
25  alkyl or methyl sulfonyl;

or R' and R? to gether with the nitrogen atom to which they are attached form a ring chosen

form thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl,

azetidinyl, indolyl and 2-aza-spiro[4.5]dec-2-yl each optionally substituted with 1 to 3 C3
30  alkyl, C;.3 alkoxy and halogen each ring substituent being further optionally halogenated

where possible.
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B4 0 OH WD 2010/ 147792PCT/ US2010/ 037697 A5 B5 OH 1 A6 carN " B6 00H H

A7 a Nc- - B7 OH01 10 , A8 LI\I- | B8 00-NO-1IN sL A9 o, ,,o0
...... sN-wo.2010/14F9B9 O ON, , A10 o, 00 "..-SN----... PCT/US2010/037697

5 5. The compound according to claim 1 and wherein

ring A is
S PGt DS S
v NSXO e LA T LS LS
IR R K TV R R
ot Hort o
NN "N 'ON-S
, or ;

10
R is hydrogen, C;¢ alkyl or Cs_; cycloalkyl optionally substituted with 1-3 C, alkyl,

each R! or it’s substituent is optionally halogenated;

R? is cyclopentyl, cyclohexyl, tetrahydropyranyl, tetrahydrofuranyl,

15  thiomorpholinylcarbonyl, 1,1—dioxo—1XG—thiomorpholinylcarbonyl, morpholinylcarbonyl,
phenylsulfonyl, phenylcarbonyl, phenyl, pyridinyl, piperidinyl, pyrimidinyl or thiazolyl, each
optionally independently substituted with 1 to 3 substituents chosen from C;-5 alkyl, Cs-5
cycloalkyl, Ci-5 alkoxy, Ci-5 alkylthio, C;-5 alkylsulfonyl, C;-5 alkoxycarbonyl, Ci-5
alkylamino, Cs-¢ cycloalkylamino, C;-5 dialkylamino, C;-5 alkylaminocarbonyl, C;-5

20 acylamino, C;-5 dialkylaminocarbonyl, hydroxyl, halogen, cyano and nitro, each R?
substituent where possible is optionally halogenated or substituted with 1 to 3 Cy_s alkyl or C;-
5 alkyl sulfonyl,
or R' and R? to gether with the nitrogen atom to which they are attached form a ring chosen
from tetrahydropyranyl, dioxanyl, tetrahydrofuranyl, thiomorpholinyl, 1,1-dioxo- 1A°-

25  thiomorpholinyl, morpholinyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
benzimidazolyl, pyrazolyl, imidazolyl, triazinyl, indazolyl, indolyl, indolinyl, isoindolyl,
isoindolinyl, and 2-aza-spiro[4.5]dec-2-yl, 1-aza-spiro[4.5]dec-1-yl, 1-aza-spiro[4.4]non-1-yl,
2-aza-spiro[4.4]non-2-yl, 2-aza-spiro[5.5]undec-2-yl, 1-aza-spiro[5.5]undec-1-yl
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10

15

20

25

each optionally substituted with 1 to 3 Cy alkyl, C; alkoxy, C;-¢ acyl, C;. alkyl sulfonyl,
cyano, phenyl, oxo, hydroxyl or halogen each ring substituent being further optionally

halogenated where possible;
R* and R* are each methyl optionally halogenated , or R* and R to gether with the carbon
atom to which they are attached form a cyclopropyl or cyclobutyl ring each optionally

halogenated;

R* is hydrogen;

R® is chosen from
I:{7
/H\/yo'Re \ O-R,
R,
8 , and :

R®is hydrogen or Cy.3 alkyl;
wherein R” and R® are each C.3 alkyl or C56 cycloalkyl.

6. The compound according to claim 3, and wherein

ring A is

. . . N + NN
P NS < SO vt <,
Regie gty J i

Iz

I\
N_

or ;
R*and R are methyl;

R®is hydrogen or Ci.; alkyl;
wherein R” and R® are each Ci- alkyl.
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5 7. The compound according to claim 6, and wherein

ring A is
s LN | \
ATy SR &
oN H - N-O N-N

R' and R* to gether with the nitrogen atom to which they are attached form a ring chosen from

10 thiomorpholinyl, 1,l—dioxo—1%6—thiomorpholiny1, morpholinyl, pyrrolidinyl, piperidinyl,
azetidinyl, indolyl and 2-aza-spiro[4.5]dec-2-yl each optionally substituted with 1 to 3 C3
alkyl, Ci.3 alkoxy, hydroxy and halogen each ring substituent being further optionally

halogenated where possible.

15
8. The compound according to claim 7 and wherein
ring A is
; 7 .:_<\ST(
' N " NN
or
20

9. The compound according to claim 8§ and wherein

R' and R* to gether with the nitrogen atom to which they are attached form a ring chosen from

25 morpholinyl, pyrrolidinyl and piperidinyl, each optionally substituted with 1 to 3 C,_5 alkyl.

10. The compound according to claim 2, and wherein
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5 R? is cyclopropyl, cyclohexyl, tetrahydropyranyl, pyrrolidinyl or piperidinyl, each
optionally independently substituted with 1 to 2 substituents chosen from Cj-3 alkyl and C;-»

alkylsulfonyl.

11. The compound according to claim 2, and wherein
10 R? is CF3-CH,-CH,-CH;-, CH3-CH,-CH»(CHa3)-, cyclopropyl-CHs-, hydroxylcyclohexyl,
tetrahydrofuranyl-CH»-;

ring A is
O or N’ ;
15 R° s
R;
O-R,
\ R m
8 wherein

wherein R” and R® optionally can cyclize to form a Cs_7 cycloalkyl ring.

20  12. The compound according to claim 2, and wherein
R? hydroxylcyclohexyl, tetrahydropyranyl, hydroxylpyrrolidinyl or
methylsulfonylpyrrolidinyl;

ring A is

SASNE Sv e
25 on o N

R® s
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R T
7
. O-R,
| O-R, \ m
“Ry " op
5 8 or ° wherein

wherein R” and R® optionally can cyclize to form a Cs_; cycloalkyl ring;
R' and R? optionally can cyclize to form piperidinyl, methylsulfonylpiperidinyl.

10
13. A compound of the formula (I) wherein the defintions: ring A, R! , R’ , R? , RY , R? , R’ ,
R® , R’ , R® , R9, m, ring B, and n are as defined in claim 1 and wherein R’ and R®can cyclize

to form a 4-6 membered heterocyclic ring.

15

14. A compound of the formula (II)

3 3 R4
, R R [{I
R
T
1 O 5
R T

20

wherein
R’ R°

e
\l?| )
R1

of the formula (II) is chosen from column A1l — A42 in the table, and
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of the formula (II) is chosen from column B1 — B22 in the table, with the proviso that when

column B is B3, B13 or B22, then A must be A20, A23, A38, or A42

R R A
R 1 xin/N
O \®\R5
0 . H
Al O\NX BI N 2N
N O ON \“OH
O
A2 O\ X B2 o B’\OH
N \
SOON N>
H
N I(QO
A3 N X B3 O 7
¢ S
H
OH
A4 O\ - B4 0 ?
N™ )LH ’O'N
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15. A compound chosen from
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or a pharmaceutically acceptable salt thereof. 16. A pharmaceuti cal
conposi t iwo 20mmEriogi ng a t herapeutically effective anourcTafS2aocsmsppund
according to clainms 1 or 15 and one or nore pharnmaceutically acceptable
carriers 1l0and/or adjuvants. 17. A nethod of treating pain conprising

adm nistering a therapeutically effective anount of a conpound according to
claims 1 or 15. 1518. A nmethod of treating a di sease or condition chosen
froma lung disease, a rheumatic disease, an autoi nmune di sease, a

muscul oskel etal disease, an allergic disease, an allergic reaction, a
vascul ar disease, a dermatol ogical disease, a renal disease, a hepatic

di sease, pa gastrointestinal di §€ase, neurodegeneration eye disease,
di seases pf the ear, nose, aﬁd/throat, neur ol ogi cal di sease bl ood di sgase,
tunors, epdocrine di seaseg-Oorgan and tissue 20transpl antati ons and

graft-vers ost, dm§ , severe states of shock, acute pain, viscera
pai n, spap of tm@ g{htestinal tract or uterus, colics, neuropathic
pain, inf|anatory i ceptive pain, cancer pain, headache, resteposis,

at her oscl prosi s, repe fusi on |njury, congestlve heart failure, nyocardi al
infarctio ! ! C cong LLITE
necrot$zi ng enterocol i tis and syndrones aSSOCIated mnth henodlaly5|s
25| eukopher eghamagaidicgi maedepehlesalt themgffusi on, sarcoi dosis, gingivitis and
pyrexia conprising adm nistering a therapeutically effective amount of a
conpound according to clains 1 or 15 or 15.

16. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to claims 1 or 15 and one or more pharmaceutically acceptable carriers

10 and/or adjuvants.

17. A method of treating pain comprising administering a therapeutically effective amount of

a compound according to claims 1 or 15.

15 18. A method of treating a disease or condition chosen from a lung disease, a rheumatic
disease, an autoimmune disease, a musculoskeletal disease, an allergic disease, an allergic
reaction, a vascular disease, a dermatological disease, a renal disease, a hepatic disease, a
gastrointestinal disease, neurodegeneration eye disease, diseases of the ear, nose, and throat,
neurological disease blood disease, tumors, endocrine diseases, organ and tissue

20  transplantations and graft-versus-host diseases, severe states of shock, acute pain, visceral
pain, spasm of the gastrointestinal tract or uterus, colics, neuropathic pain, inflammatory and
nociceptive pain, cancer pain, headache, restenosis, atherosclerosis, reperfusion injury,
congestive heart failure, myocardial infarction, thermal injury, multiple organ injury
secondary to trauma, necrotizing enterocolitis and syndromes associated with hemodialysis,

25  leukopheresis, and granulocyte transfusion, sarcoidosis, gingivitis and pyrexia comprising

administering a therapeutically effective amount of a compound according to claims 1 or 15 or

15.
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