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FI ELD OF THE | NVENTI ON The present invention rel ates
W@ 2009088F77 conpounds of Fornula (1), or salts tPer/Esf0p9/033151
processes for their preparation, internedi ates usable
in these processes, and pharnaceutical conpositions
contai ning the conpounds or salts. The invention al so
relates to the use of these conmpounds or salts thereof
in therapy, for exanple as inhibitors of
phosphodiesterase t @e |V (PDE4) and as antagoni sts of
nuscar i niMEEeetY Ehﬁiiﬁgfwgﬁéﬁ€8f§5%%ﬁﬁﬁﬁ§ﬂflﬁﬁdUOKq
useful in the treatnEnt of, and/or prophylaxis of
respiratory diseas ] anti-inflammatory and
al lergic diseasé§‘§§ép\5%K§ﬁ? ﬁigkgbspﬁﬁcﬁ|Ve
pul mmaw di seageestCOPHoast: PaBst chiMslibiig tu(}&@»gi,mm

al | er, ity ,hwat C. mat gt S

N T At L G A

f r om*Ghof e iFRE CREIN D rigediFabrtdnes, Fiéﬁ phierdlo aﬂﬂm@ﬁﬁhﬁraﬁ
Ner Vol Y S LeME. Al Lecls. N L fgrent bi ol ogi cal
processes through interacti on Wt thtwo maj or cl asses

of acetylcholine receptors - the nicotinic and the
muscarini c acetyl chol i ngereeeptefSighuscarini c
acetﬁlcholine receptors ( MAChRs) belong to the
supertdmi |y of “EXERGTEIT "ebtipl e pesetars hawirdge generliy
sevem %ttft&.ﬂts nﬂmr;aﬂﬁ ﬁk@&&i snﬁew&ia%%sta& & fub W SBL YRS vices,
of mA ter each is the roduct of a
di st i'H ‘t“‘ géi’i‘é s Eaéh"‘B‘F q‘t*hg‘s%“ “éﬁb‘t‘@ﬁ& ‘Eﬁl‘iﬁ”BF‘ay@"‘ for
uni queipharhicolsoghaal properties Muscari ni c
acetylcholine receptors are widely distributed in
vertebrate organs, and these receptors can nedi ate

bot h inhibitory and exci tBAOEGRACE P ons. For exanpl e,

in S%@-i h W§Ci S e I&H@}(Ltlis}n: %Shf‘emg ﬁy\@eysle Q(? dq&o‘gﬂ:ﬁe varions
nmedi at e contractiie responses. revi ew, " se

Caul Fire] d cEIB98 2 RRAPFHE SdfTﬁe\M»L@s “‘13%1:9&‘7@3) Ti%mitih@s may be
| Ung GRS shave Ll@ﬁz@‘@ of 8 S % i émtiiiz THSE! Gerk By
the trachea and bronchi e subnucosal gl ands,” and

t he ﬁ&r!ﬁ%{zwaﬁwsﬁiwgfah@i»i:*é» EMISEEFP AR P EE emwf Examples
densi g Sugneakestykis RatasyIRalhel hongangld & rand,

t hen decreqses ind nsity fﬁggithe suQnucong | ands
to t PACREAT RS PHENTEAGHERT 44 NEBER Thapetivision muiple
Mus c adckRiEDN Ceptar srdarienedrtyerbsents frubmctiiess (OFDMA)
al vegli..  For review of mAChR expression and function
in the iungs pl ease see Fryer and Jacoby (1998 AmJ
Respiffigr i tCsCariey. MedeidE8(BpicpteeSo8nlsduiG0y steifhimee

subt m@sm@ctmmq;& Q@%‘%J&%@ B ii(i:ﬁgg ;it%@ B ;igm%r § 80firal
in the lungs; M, M ﬁs

| ocatEH™HiHA] ¥ileipe §‘h‘i§‘6t Pri“‘i?rtists’i gvia fﬁﬁ’étﬁ“&t‘@“ WH@EF{@*W and
cont agtd i0Rs. TR bAtALk QR 18 (NG PACRRS: actdMALES ik m the
enzyme phospho Iipase C via binding of the stinulatory
G pr OFBIH OGP 1o 1PERY: 2 BatiHg v (F FhskEeo N BF

pEos aﬁa»tamiysitmmmosmt O b DaibicsRhRSRRALE, 3 fﬁ%h}klnﬁ}hﬂ@ ob Mok
phosphor )| q tract roteins

B oo PRt ey S oL Gr e Bl Wl Ao
of thu&mp@gﬂM@ﬂU@n&@& NB MAChRs results I n nmucus

Secr g* Q. tM% a%q;i]ﬁ% ?ﬁgﬁ \-;HQ;; %J?F{E&XL %Ei%’fy‘s}qoonggf/q“ me. -
the thol ‘inergic receptor Ul'at

mus ckEgavonl{(Fhcagmonthiec tﬁrie@iﬂsbmfﬁiﬁc‘t Wb“ﬁr ﬂéﬁsﬂ“ﬁf’iﬂism“ ‘i“dm
unknown, they inhibitcatechol am nergic rel axation of

ai rway snooth nuscle via inhibition of cAMP
generation. Neuronal M2 mAChRs are | ocated on

post gangl i oni ¢ parasynpat heti c nerves. Under norna
physi ol ogi ¢ conditions, neuronal M2 mAChRs provide
tight control of acetylcholine release from

par asynpat heti c nerves. Inhibitory M2 mAChRs have al so
been denonstrated on synpathetic nerves in the |ungs
of ‘sone speC|es These receptors i nhi bit release of

N T 1 T N1 S T e o



generic formula. In WO 2004/ 024728 A2,
pyrazol o[ 3, 4-b] pyri di ne conpounds are discl osed as
wheiongodimhi bi t ors of PDE4. WD 2004/ 024728 and REX/US2009/033151
2004/ 056823 are noted in Expert Opin. Ther. Patents,
2005 (January edition), 15(1), 111-1 14. WO
2005/ 058892 Al (PCT/ EP2004/0 14490, filed on 17
Decenber 2004, published on 30 June 2005, d axo G oup
Li mi ted), discloses pyrazol o[ 3 4-b] pyridi ne conpounds
for use as PDE4 inhi bi tors‘fo\r treating inflammatory
or al ‘?‘"e?‘@?*bﬁ“’a}ikse ASESCIHEAT &8 NetPD; Bastiindly Nehednamopiths
ar t hrdsidhSyakahd 104 ‘QM@% £ J&{urlkatekns QA QPSSR LSk can
Further raz i di ne conpounds and their

use as PHEL" ’F‘gj’hr Pt o“ﬁs ’r’“”o‘r%‘ﬁ‘ e i B ‘bﬁfieﬁ‘t@* Switehad.
appl idatiraAs D s&@r@ﬁéa@ﬁ@&fv@ eeflie (RCIEEBA0054 000946} WO
2005/, CT/ GB2005/ 000983 2005 090354 Al
(PCT/ 50 1360%{3\8\73031%&3@ 5008 HiSHES Ay Node B and Radi
( PCT/HER2GOGHOOBOIBINCE. did R @oeid@r coup:! Binbrich@k)s for one or more
PCT/ ER2095/,003038,; PGT.CGB2Q05/, 000987 and . ° .

PCT/ Gézoosf‘ooéféé%"“ SRR R et e smid wo

03/ 08 TOEA g ipEEtserg: éttd{\'e\bhmn'd&thav piige otidy muliiple Node

ant aganhspkOhe £09:MMisSCAL Lc%ﬁ LRGERL QL. 2R
i nhi bi t| onI ofe F;>DEA(fl Faw ng oyrgrriuﬁtg %rgr“h‘"" if‘ rirtgerm

al | a, MYRFSPOLGER RO Spow 'ITW@ @uﬁ%éﬁ*&eﬁfﬁ "p‘aﬁemn@@s\sm Bewe
in Viekiko @R@&ﬁ b Nesoofsutd ek gak) CRIRUNAS AN e !(W%w.n
activi ty i ntranasal dosing. Provins, L., et

Bi oodt Ui “gﬁ“ |\/de cinal Chemstry Letters, 16:

183446889 (RACE)IE (and TRmORioNsiHnilis hedardlgiven BlaQ@cgd' aRitiGn e

Medi i nal. Chem str Let ers, 3007- 30

At houmpC et Rorb RSP abd X hap thahors

conpeunds! dopnetih drusqadraynt’hes Ghalyintind spg: efmi gadidnat, lowering

wil | qLeJr 1@ iPs Vi of-ile.d C o\unds

optim zed ﬁ)ro"r@eaclht 1ol %&‘S‘% m“f“ i “'Utzpﬂ Q?%er 85 | %C{”FE fer e

i s stitgratgn wdetheg open c@rﬁe@urﬁeﬁs%ﬁrmhmnﬁt@r‘rﬁ beiz[ﬁwt he

st rengkA @ﬂ%bﬁﬁgélﬁtvrﬂ@f TR, x@@?’[ﬂyﬁ@{{ \Qpe's%g pP 4 m}ens

i nhibitory acti vi ty and the nuscarinic ant agoni st

act i WY  orebRasigt r*‘eernéeﬁw SFS)antror prephyfaskigess

I espid:ahiaf Ma@kﬁeﬁs&&rb §>id‘ﬁht_ ﬁ% \»Q{h(ﬁﬁnbﬁv QOSHEMEEN € suppor:
i nfl ammat ory or

pul monary di sease CC?3

al | er g‘rl‘c‘,“"d‘r“ége*ﬁ;@%é‘ UYL ‘s“’i“Fﬁ‘iﬁr i"‘?"§"fe G AITEr Y e
rhi nkdpesd, atopic dermatitis or psoriasis. The present
|nventrqn |s directed to the novel concept of

pr ovr%}ﬁﬁg a JoarPHAT RS SR8 OWRFEh: KRS CBEtey protoco! tha
act i wisbibsesnpSVIVARYGT @tz hbiliss [oNVENTEERGN Theipresentaication

i nveqL.grQn A QV I\,‘Id‘ﬁis iiff“p(rmg hemﬂ @'!;n_ QQ\U}Q‘BL‘F}@%@ 3o»>tn‘ ghoAr %utgh
(1), ‘and phar rraceutr ‘cal nposr tions conprl

conpestmdwfrr SR ‘) ”éﬁ*&“a“bﬁ%lrrmﬁeuﬁ “baff r&y <an then be
acceptatievgadnipgiaor adiot ente doGonpetnds: iafiobon rmzka,ar;,me
(1) 3nss rraprﬁ%em; agﬂbr%m@ SJ, &CJ« L& AELBLN LLINK, 15
((Cre *g QCRf =CRf ).Vl | X2

( ( CRERE Py SCORTLERYNE r%‘egeg‘ ‘)‘f*s*”‘*)@‘*rf§”§e$“eﬁt“eﬁ“f“f Bm
t he grouprcons: St bng cofs dmovopt i ediabd ypos ubshiidsutiede G, the

j oagd kylme@ Qﬁkk@n@hky@@shl%h«t fobb edm@ &l SYehoal kil
rrng{ is.included in an o tronally

.an hat
subst't “u’t““e’ °C§“%f>’ SHI'P & FTHG =R 8>zfzgeh“§ﬁ“‘1\‘|(‘¢%21“ ;
R i sfiypdivogenyccoypeg]of : Fakiky bswRba shish thydrisgemover
Nal kyl;Z is selected fromthe group consi str ng of
c(O, S(O)q, C(ONH, and C(OG ZI is selected from
the group consisting of C(O, S(Og, HNC(O, and
oC(O; nis 1l 2o0r 3, qis Qo0 2;, visltob; vI is
o5 v2is 0o 5 s3is 0o 5; s4is o 5; t2is
o 5, t3is 0o 5 Re, Rf, and Rg are independently
sel ected, at each occurrence, from hydrogen, or g
_dalkyl; Ris selected fromthe group consisting of
g 3alkyl, -CH2-C j _2fluoroal kyl, and -CH2CH2OH;, R is
sel ect ed fromthe group consr str ng of a hydrogen atom

A 1 1 ~ri:Tr  _ _ _r I R 1 I T 1



Generally this will be an inflamuatory and/or allergic
di sease, such as the treatnent of COPD, asthma, adult
WO e®pieE|rdry di stress syndrone, rhinitis, allerPgi/vs2009/033151
rhinitis, atopic dermatitis, urticaria, allergic
conjunctivitis, psoriasis, ulcerative colitis, or
Crohn's disease. One or nore specific conpounds wthin
the presently invented conmpounds may be suitable for
use as dual PDE4/ mAChR i nhibitbrs via an inhaled route
of adm nistration. One or nore specific conpounds
wi t hitff%he presenersiiin err oerbunpoinillsdmyy Bersng contl
sui t able sicokics en @tinduale [RREAATACGHR L kb rtaeﬁlgg% r\( b @ abbite
intr asﬂ@%@; %J;Q}‘ﬁ r(?} Q*fmt rdr[]am!: %\ vsghm W\ »z,talxi/qg%h of 3 f \aa {{308) and

specific conpounds w t en nven
conpathis Sty BE st aaﬁ iét &*ama%?é“fési’ Hirahd PHESE FAGHRo

i Nhi Bitcormgany PRI §OPILC Bbacgiquiloes bciad AEREShY, alle@ Btk B is
conpQungk <farma. (h)o. R tably.selected fro

G oy Pl QU Pl s PR A B BRIk
en‘ood%‘)i’ré‘ﬁ“t*“’eb‘f“‘f‘lﬁ‘é‘: CRVERET Bed R ‘éiﬁ t*ab‘fc)ﬁ‘” seESdd © orcs

f r omoEf in iBadskepl Hovsue hbhas svethyde peret hyip ﬂmﬂiﬁﬁﬁw i thORA, oo
| sopr@gpty;h ﬁdd!::& aaﬂ%&a[m%@bp% U?Etdtk »}("tzswx%ta y}s m n 5 “a J’f%«’; 3
R is hydrogen, y . sucC Ty

n- pr 8PV TS Brdh W’ “'“‘d’f‘ BBt Jreed o G]“*%f“l’*‘u‘cj?ii}éﬁrléww”“‘
cycloﬁmbpyiawmy@tﬂbugyé$wmﬂm6ﬁw&hﬁprnayﬁ&nﬁlhy}-m“kn

one @npmwe& rcefuitiRel avent Lrgl;m ok B0 BB YL e B
0! ¥I i sopropyl, ‘or n-butyl. ['n another enb rrent
of t e

*‘r?\/‘e‘ﬁﬁ‘b‘ﬁ‘*““f% %’t‘ﬁsﬂ” *‘Saiswm y, Ris
optionally substituted Cz . cycloal kyl, or optionally
substituted nono-unsaturated-C5_7cycl oal kenyl, or an
optional Iy substituted het&tsdyciy c group of

subf Ia{; sowhe ol elam b n up, f
sub- ?%rrrul a @ %jc %?) Qs a(ag}%tsfps Qs ?:yz&, m; \9@ 3.8

[ ndep@ﬁ&@ﬁﬁ*% s@\“%l’%@ Gf Hofrancd m@ge?}‘ihammg awai ue
of 1.QLnsZe ovabdide@Bli Yoo i uL@QO?i“%!d%mﬂMQE DNRofet e*‘*;:.l'" ngzne
embodi ment of the invention Y is O Suitably, IS
a hydFBEant e o Mk Ethyl pUTEoENeprosent q@(“(ﬁ)’”‘i‘hﬁﬁt‘hiﬂ e

or Clédnithe Lk GalstQyihea Ot 1sabkdtade ¥ine X&e aRglie FosdhBon that
each.independently selected from CH or oxygen,

pr ovi’d&8¥t ¥4t no more than one of Y1, Y2 and Y3 are

oxyges s\When au vld§'1 @MQP;I QQQ;@ULNPU_%Q%‘Z b L!;SJ%Q’;; Lisclosure
cy cloalkg t hen Cz . cycloalkyl ring is

opt i P y"@hﬁb%?fi‘ﬁ‘t‘&f‘éﬁ’*%h‘ E PRRE 8 A h oM HERS Bet grlipie

two sishsd: Wt&i&ﬁkf&m ndaaenﬂ&n& s yh sebected afa*ﬁ:Qms a bAR) ind

8]_.|f | rurg‘t hgﬂx g e:I *iimﬁi anl Kog'( @_Fﬁe ‘@ﬁ%@%ﬁ (@3}5 as policy and
- CH2 N8 e‘*@(@)*@*"?mn@(t@m sehddadshereiegREd & dus-ofie dﬂ"e\su

?E&hgd"faﬁ} |2 m QXK u(ss {\F 8%&25‘5’%\? %(YY xg\%u& ahou‘@ﬁhs can he
al kykipde *ﬁMvW@*@u«iﬁi*anyi imwmmhmxw mf: burevro &bk ostapiGedNkdr

2 SUb’:%t\,g?uQ[}itjml’ Soifd andb:@@gaed“k@ﬁ tfpteCFRL.i 41*{19« %a&&@cﬂw 8
bonded to ‘eﬁ-ﬁNH- group of formula Wien R i1s the
opt | bhafr‘w?gébsiﬁi*ufﬁéﬂ gpetar ocycl i c gr oup of

sub-formul a (aa), (bb) or (cc), then Ris the

het ef8&ycl it v HRP- HPCEYS FOFRRIITE drARIINE BB ses (e @pltiple

opt i ama;kam Sast b LH;‘E@EL @8 canfil RS G RAEROMR M&h, Qgﬂ@\,i@r A first

I tuents. en Ris. opti
Subs P BACROHE AT SIS sre R B ERg T Virign
t he parkd cahderylionk By aptdianalil yidsubstiided bech @asapditng
carbon with one substituent being fluoro or nethyl,
and the R ring carbon bonded to the -NH group of
formula (1) does not partake in the cycl oal kenyl
doubl e bond. I n one enbodi nent of the invention when R3
is the heterocyclic group of sub-formula (aa) and Y is
NR1O , then R10 is not C(O-nethyl, or C(O) -
fluoroal kyl; and when R3 is the heterocyclic group of
sub- forrrula (bb) and Y |s NRIO then R is not nethyl;

N | Y —~ " 1 . I T T



substituted thiophenyl, optionally substituted
pyridinyl, or an optionally substituted pyrimdinyl.
w@enowawily? when R14 is a heterocyclic it is a E3FT52009/033151

nonocycl i ¢ non-aromati c hydrocarbon ring containing at

| east one heteroatom sel ected from nitrogen, oxygen,

sul phur or oxidi zed sul phur noieties, such as S(0)m

and mis O or an integer having a value of 1 or 2, or

the heterocyclic is a fused, CB-Cl2 saturated or

partial ly unsaturated ring systemwherein one of the

ri ngs™ {t&y‘“ﬁ%marfb‘ﬁattﬂdmww%re%‘ar ' Shatsioe s imReheto for Wefor

f usedhddingss m&ysaﬁat\/@nfiiﬁwﬂi HRW 51nQinS 8M 8Naditefld: 8k @RS sesqion
Exanp x;%S;%L suitabl e hetg g ycly .groups include, but
are not “I°Fif t *tt“t A HEEEPUF AFBEPIEY SHhAarerien) pption remate to

(Sja¥ uraatse&k;ven& ?Cms»*&f;s?h‘]aﬁ. dhet GYSO@E‘% urﬂi}ﬁ’@éskt@& 1 ESammunicaied
efined above .s as. tetrah A

ot r aroRRop YR AR g & DAL e b R e

(i nclzerdiinig %ax\ @k@gwaEStmm@wfx il @msitt ftrd o @1 1) syve
azepla%t}m‘\dit%e@&wﬂ?x mﬁ%\l 1{312 @%/Jz ..up¥‘«t Qxl t& na‘yol liby enforcement
pyrrof|d|ny 2-'0X0- di'n

3- oon%bWTWbﬁﬁ@ﬂwwt‘NQ%M%eﬁzﬁnaibtuﬁhvbﬂwxdﬁmt?ixhuts
|nlda@ghtn%gn““n1dazol|d|nyl i ndol i nyl, pyrazolinyl,
pyrazolldln peridi nyl, plpera2|nyl nmor phol i no

and t¥i!dhor ﬁﬁ‘tﬁ‘t ﬁﬁ &FEHE eﬁﬁi’%@ ERpUiTRY dpéfos Pronsowte roliey

sul f ugiesreiRlighie datap: ONQLBBOMENBAL: M@RRIatio8 nd@Rork 10 user
optiagnal |y supst tu{ed het er oc cI|c ring, the ring is
an opti &S‘Pfﬁr |3 S UBER R EtE P p I aF g Trgpeot @%i*p@r ST user
opt i emaphyn SHDSih?&b@dw@%ﬁhﬁ&ﬁh&@&@mihb+@ﬁ@ﬁﬁﬂ@‘PQMN@N
optignally, substituted 3 vL&l A%ab gyclo-[2,2. % - d .

yi. PR One enbodr et SRRSH B AE" & 0450 "ge 'S oY e
it |Q%QumtabbvasﬁPeﬁtedotwbnmdw&h&pﬁcpyb%kﬁymﬁﬂﬁsntyt;\
or Cyg\ldgh%YEL dJ (L Q@QQt‘"he{ass?@QQ ar’msgg itm%nﬁ&s "ti‘q\% @b\, &

4 alkyl Tt is ethyl, isopropyl, pyl, i

sec- bUtytﬂ‘@ﬁ@Td%mty%°‘EHPt@BH§thBQWS<|ﬁdﬁpendéﬁtly

at e@%ﬁnQQﬁ%Eﬁeﬂ&ﬁiS@&@%@ﬁgﬁwtﬁﬁk£9ﬁwg &H9~%9D§h§tiQ9
of hydrogen, t|ona y substituted Cl-4 al

opt i 6ﬁ’a‘l ‘Fy f*sutﬁ Fpye é%ﬂ PP o Py ‘s"Lflf)‘é*tLr‘t Pthsdes
het eﬁ@ﬁﬁt}/ﬂn rt\gxﬂ@L a stk @nals‘ttyTasﬂb@tb%st;ut a@«elgﬁt@rvﬁx@ 1SN
nolety s..an _optigna stifut nmi ety
excludﬁﬁgmﬁﬁ%Pbd ”ﬁﬁh ﬁﬁfé‘“g %@hsg ”f??ﬁﬁwﬁmﬁﬁe
or nmmGMﬁnﬂnstmgumtambyn&babéuﬁwmﬁs |ndependently by
hal ogen,, sugh as.fluorine or chlorine L Kyl
I'n o%g” Enbodi ment o8t “PRe © |(’§Y\‘/e“n inﬁ ﬁ i do‘mrﬁj*‘e”ii %§gntly
hydr egemivorg wﬁmhyP%WSmmhabHyérEEJ&$Mhydwmgen;ds

opt i onakly..Substishut eds Ghe @p;@ Lopp QR @Ltf/r
substituted aryl, optlonall StItut e A3l k i
opt i GFAFIY sduP &Y Progted ”hé’t"é? @amgﬂm»r SptEdAa E| et ?’m*ow ()
substiis uted hete@eoaryth: (Gt Al kithiess 0 Jonaldn¥runications by
subst | t.ut ed hetErocycllc optionall'y substituted

het ef BEyes It ¢forgapRyfed B ﬁ‘i‘@)‘ PR B RIS AR RO of groess
an opédeonabdoyd etdistdet tite &ﬁ ttClczﬁpu&lr l@)&hs;athah@a abdey e seesion for
: ﬁzgg‘zagtem ’res %«n e;lﬁxo)lauo\e* eLr(])* HT}H§1 a& t n’sq b\ %Ndﬁ, Lhélh add @f_zoi%tle II&?SS
aIkOX§SOQX@)qu~¢kakkyh%»hnu@ﬁé @ﬂb@dwneatmoﬁmﬁﬂemﬁo‘

I nvent.i.on, S Hydrogen..ok ., ] A J¢ e
hydrg’geﬁn %ggf%ngF y sﬁkst?tﬁgg 3§Mﬂ&@F Kol
opt i enEiiyeEehee fittae draryifP seoptit <o<n§a1 iy www uit fegih st
aryl G ~al kyl, optionally substituted heteroaryl,
optionally substituted het eroaryl G "al kyl optionally
substituted heterocyclic, optionally substituted
heterocyclic G 2alkyl, C(OC 1-2alkyl. In one

enbodi nent of the invention, Rc>a is hydrogen or
optionally substituted d .3 alkyl. Suitably, Ra is

i ndependently sel ected at each occurrence from

hydr ogen, Cl1-4 al kyl, C3-7cycl oal kyl,

C3- 7cyc|oalky|0 4 aIkyI Cl 4 alkoxy,

AIFN ™ 7~ 7~~l A 1 1 ~7 M\ I ~ 17 ~\ ~T  ~\



optionally substituted heteroaryl noiety; R 1 and R12
are i ndependently selected from hydrogen, or G -4
wW@RkWyl10016T a pharmaceutically acceptabl e salt Pe¢EUS29D9/033151
It is to be understood that the present invention
covers all conbinations of particular and preferred
groups descri bed herei nabove. It is also to be
understood that the present invention enconpasses
conpounds in which a particulat group or paraneter,
e.g. S(O) etc. may occur nore than once. In such
conpouHH%‘?*‘%ﬁTPV“B@“EBﬁﬁ%%¥%W%G 't Raessereh 1 iddpss of the first
par anetkies 13’!' -SphiRdependantd ¥ 1galeet ededd 19(9{5% sx\/}atl M8heton.
listed. varlable occurs nore than oné tinme in

a forhirs™ Ur}“éwy@fi?*h? T PEHPEh A ToE BidrFentEssogs to idenufy

I ndeplendentenipfeemtrs fdefh Riktd 0B \aétwa\z@ny»aﬁé hesx mw

occur; e. . Parti ar ,co oqn S.. ccqrd the
e A R B T R
t hei rﬂiiﬁrfa‘r!ﬂta?amai@aﬁ'k wawcaecptm iehderhvatiaes nerdsk used
her ei.p,; Jalae Wk DagGeut 2esepLabl et apans a
corrpoun%i {qsn. 15;[“ {\eggfr H t!s&haA %’lm rqrg%erggti @z‘niqmié&e SRYKION 10T
veteﬁW%é%vmﬁsﬁgéﬁmsaﬁq%%éﬁdmdﬁtvar&sumiﬁﬁvn@@umqgﬂ

the h&h\(e;m\rb@%am'm@nyﬁﬁe %l:‘l:r; #ﬁbﬁl“‘ ent | f Qs GUPE ; ;lrrlug?gldg Agany
are those mhereln the counter-ion or associ ate

sol vértrvEehivairatetnsiaceierd Paesiepoabl dor o rerdsgatitts
and sehvati@seday bingnNONPRBALNBCOULLGCALY +86 ¢ eRtalliE:
count, i ons,_or assoc ated solvents are within the

scopgg“¥“¥héﬁb?€§€nﬁm FVBRETBIT Do &eifgr & 18P tiise
as | neemsmedicates o tothei s:@iﬁ:@p‘&ra&tﬁbi@!ih@f ofAkdTRE a6DRRAN TS
o N O ey AR CRLL Rl o0
"pharﬁac@ﬂtPd@wiyGh@@é@t@@h@vﬁe@mmaummemnamnah&wanydID
phar TRGEUL, La@@lo oy qagp@%@bfl, B @L vy 38 JME e B R o béégnﬁ
.g. ester, a conpound I nvent ch G
adm nﬂ‘r%iﬂra{‘ﬂmhﬁb ofey 9 @eﬁamtémnwsr vézaf,ssimve ~0fm a»nmito be
proviging (directly or indirectly) a conmpound of the
|nvent|on or an active nmetabolite or resjdue thereof.
such 'H&H v at FIBLTAFREc BEBEMISabITe s [ REEE 8RE prisdrR for
t he akhipieWhit ROUL wnﬁu Bv&X PatibARALALd Q0 NeVRr gk ess,
reference is made Lo, the RQﬁCh'Qg.Pf Bu g$(lsrwv N
Vedi ST HAT T ORER SER S B UG DESCOEF SFROBYH i iT et
Vol . PhiocRriPhebydads: xaﬂdgﬂmmt ﬂu&em witt e détSpde e m‘npmrn&ta‘ﬁds
3:{ ?\E}%a{tﬁ‘}?%ne xé‘) I}'ﬁf’ g%m,s i‘}ﬁ)dtr ey vn%r%g?%él%tgﬁc Ppmﬁg? o lﬂht‘ aeeess
accep@ﬂ@ﬁ@ﬂ@%¥ﬁvawwdéSAaWeﬂ@@Fmsmnggﬂvat€spwésters
car barmal s, At PHRRRNALS 481 Lhan: 40,2001 el ia%ﬂh%gur@nt
phar naceut i cal I'y acceptable derivativesare sal
sol vEt®d Amtficastiofugction poges « ansrerticeboisms e fé}ﬁbh@ih@’ t
| nVenthofsRRALIRE Stk &al bt 1RAGEREAR €08l hNatd VES i@k
saltg and esters, in particular salts. The conpounds

of tHETHFEEERAT ThTEHET SRR BB FRETHe Ferm Bfieand/ or
may &maﬁtmmmsm«emdwasua uphaﬁmmeiuﬁal i h&@i&ﬁpﬁa@doﬁr
salt For review.on suitabl e sa

ghié} ?ﬁ & e et migcylf o'*xé,érm ses iy a*w‘;y?b 9 ‘1%6\\ + ﬁ g 3 + .m m\& Ge)
pharma@@mbw@ahaammemvaﬁhe&sahrmwmyobsrfﬁadxkywpmepan@d
DY | A0, ARSI AL A0k 01 < DASC 5 PRLOR LBl Ty
salt may preC|p|tate from sol ution ¢ Coll ected
filtragiontor: ﬂﬁyhbéh%ééé@éﬂedhbyﬂevaporat|on of the
solvent. Salts of the conpounds of the present
i nvention may, for exanple, conprise acid addition
salts resulting fromreaction of an acid with a
nitrogen atom present in a conpound of fornula (1).
Salts enconpassed within the term "pharnmaceutically
acceptable salts" refer to non-toxic salts of the
compounds of this invention. Suitable addition salts
are formed from acids which formnon toxic salts and
exanples are acetate, benzenesul f onat e, benzoate
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chem stry. Any previously defined variable wll

continue to have the previously defined neani ng unl ess
wo@elenoiige i ndicated. Illustrative general synk¢BEUB2909/033151

nmet hods are set out bel ow and then specific conpounds

of the invention are prepared in the working Exanples.

METHODS OF TREATMENT In order to use a conpound of

Forrmula (1) or a pharmaceutically acceptable salt

thereof in therapy, it will nofnally be formul ated

into g phar maceutical conposition in accordance with

st and&Fd! phdrivee a1Pe dl g cuiredled R reguds insemttironiat packst

t her et Ques ot MeBQuHBLALEAS 1 1 eids PRARIBGEUL H:GRL by coramunica Mg

conpo: |t| on\conﬁh‘: sing an effective am)unt of a

conpolnd éaF “EEFHLICEPTT)R a1ide S pHERrieutriteapyoipment and a

?::;: e mﬁm eoEahicBfng O (Cbdd@Mb o i }lermlqlé&g §%1Qi 1Ok mgnamm,m

, arhaceutica acce table salt ereq

phar ﬁgcbuﬁ ?:‘a‘limd woés/hf‘ ‘g i ‘ha‘o‘r“ﬁﬁ? éfiriﬁﬁb‘“gﬁ”ch‘ ‘t‘r’dif“‘ reof

convenirentdyibed amm mnsipesmg chidxyat anyced pdi ;Iaemﬁ@uhe& function

fgg;’gﬂ'&%%@% 'TMT;%&? Hos! é%m@i[ Hg %g@e 81 “gg} L Aoy bX/ CoA.

i nhall#on. ”Fﬁ@”@@hﬁ@@ﬁd%k@$GFGWHU$GW(w9wmayMbemhﬁg

adm nigter 86 ob ’@LlQQ\Q\é%{JQna‘hipggiﬁ @Q@&tx@gi@ ,_Qﬁ;%@%fg% by

conblnlng a compound of Forrmula (l1) w st andar

phar PEEET iCHE wwar's f%if‘%“‘@é‘@oirf@Mﬁgﬁﬂ@@%@nWémmwai ting

pr ocedith@8en SFRRCOMOURGSH Ok oMb & (o hodfBY Blis0 be
admi ni stered in _conventional dosages in combination

wi t h "G RIOWT S SCORE T B ApSUe FEAPTYY adtrvEnCERpEUAG.
Thes gofry @madumm ;may!u_t el aoen Eﬂi{%&sﬁlgia Ag kainiloak biRgaeRd
conpr.essi QQL 939 1\}/}| ng g red| entsas
appr Opri ate 1’0 t GEsT 'Fse“B AP OR & FESPE ey pforeement
appr efmamebd t%tchmmt e Txmam mnd oo haratheoahabhesd provided
phar gggeutical |y acceptable character or diluent is
di ct at ed by the amount of active ingredient with which
it i %Y belngorbir@Edsivhectroyretafrradm midtragboteddnd
ot her---» M8l %@qw@dn\/ﬂ{a&@m&m & labee; %[;«H&R\( S«)@ JIBL be
accetable" in the sense of being conpatible with the
ot het THRYFBUTERIC o PREVEGHHHT fa%f?% Hgﬁﬁmn@f prises a first set of
del etgfek QH&;&!&@* IJ%Q}H{*@GJ) Elinﬁﬂlfmﬁzb thﬁgfs infERGion con nprising ;01 ting
phar margreutwl carrier e ed may be, for exanpl e
ei t h&PYEYEHIY *o’i’e‘d“r N gury? ﬁ@hm“?’“y“of* CEFT I RaPre &F's
are kaetsgisepmpesaccahhavsuc insey isfahajon gk ald puicagar ,
tpﬁgt : I‘L rc 3% %?(ilw 24 !n og wﬁﬂl‘furﬂ SI e ((g:git}}?\f-;h r‘gs«%g{i!é\?gsgii%w 8?‘%“ and
peanat: m@ﬁ dug w@¢ gt \Aédf@b [Qmwaﬁ em iami*‘ todies Lb\i*kﬁ; i aSmm dhiat bysblish
t he L8l .0r, Jdilue nglude. | m,a; J ial
wel | ?’%{igvmwtﬂg‘ he a;(raJt%" ‘gﬁ{gﬁkﬂag E;ﬁ ot v’l} o §{E§§$at% e
or gRyBerypkngi HoTReipBRé PEMEFRC O vvlth a vvax A wi de
vari @fsye;of pharmacestdcal S0k NS 1GaR: bﬁmemﬁ@%e@qh I&ms
if a soljd carrier is used, the preparatlon can b
t abl BE&EE dﬁ?ﬁt’gﬂ STHOH SHEF ORI P CApST @ ﬁ"béfWBer
or chMa ﬁix ﬁi@irm;@rpmﬁ Red becoh-@ruefg At 3@&4&@111&(0” &z@gg;e
gp:f éﬁ)}m% N fmm@v]m 8\%F§mmgb%gﬁpm2r‘5ﬁ8 ] x%/e maibe‘ﬁ%/m] 6 *)TV\H%T? for
ali qunmm:amrmti&m fesnpusiedhatitihie prepaiatn i@ﬁdwrﬂ* ia.mhemm
L BALTRAL Bttt S 8RRl dAPk Bl BuCaRl &
sterfle injecta |qu such as an ai
nonaétissus UM gtk sugpoees! @“mm@mpmh@sm@f at I@mqrmsk &olfely)
may be administered topically, that is by non-systemc
adm nistration. This includes the application of a
compound of Forrmula (I) externally to the epiderms or
the buccal cavity and the instillation of such a
conmpound into the ear, eye and nose, such that the
conpound does not significantly enter the bl ood
stream In contrast, system c admnistration refers to
oral, intravenous, intraperitoneal and intramnuscul ar
adm ni strati on. For mul at| ons sw tabl e for top| cal
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whi ch cause the user disconfort, that it has
satisfactory stability and shelf-life properties, and
W@ b@v/10t17does not include constituents that arBCT/US2009/033151
considered to be detrinental to the environnent, for
exanpl e ozone depletors. A suitable dosing reginme for
the fornmul ation of the present invention when
adm nistered to the nose would be for the patient to
i nhal e deeply subsequent to thé nasal cavity being
cleared. During.inhalation the fornulation would be
app! i"BEFEBAETHBSY P PONHPINS fomeondene pr ihe royarindtoytion and
conprgssr@ccdhi s procedure would then be repeated for
the 5&@{ npstril. In one enbodiment, the nmeans for
applglng a “‘Fﬁﬁfﬁf[gﬁ“ﬁfﬂﬂﬁ‘Tb?e§§ﬁ¥“l%v%ﬁﬁﬁﬁﬁ”ﬁwﬁﬁﬁéa
nasalzspassages: ksr hwl\u:s;e o0fr 4 alfﬁﬁﬁi‘&}@‘ﬂﬁr@&ﬁ‘l r@& \:EIWF{} ECLCEs

Mbst ef he pre- conprese on_pL be a VP7
node wpﬁﬁﬁﬁ}gx}ggt ﬁers iIE L;bﬁ nvn n 1 néiRE‘r *’%é‘ﬁ ié}; ﬁwncﬁdi P8 hx,m (HAR v

benefeiigpadnt qug ainttwaik| |4 tens»uirme cthatodhinfion mnl:ratw@ﬂaa s

not rﬁl %@’Sl‘adﬂ”i‘lilmﬂl t!‘ gk #’l iﬁéi ?Ll*l» ﬂ‘g't t(;gg{ héT 5 ‘h mm '\t@ 285 § Bul\) aned
appl i ed, erw se doses “may

Anot KEfs ba%l\? atfe algedied *ft\hﬁe pi‘t‘e‘»& é@rfpipefssqv@mwp@mbw lityhaits
at omiygat Lo AlnlNeuSRLE@Yink SrogBsURRd a8s, t.lf,t gﬁ«;émleﬁnptumn
rel ease the formulation until the thres ol'd pressure
for EFFERTTVEFY SR %ithg the spray has been achi eved.

Typi galby, thee Mezumdalmm @@m‘dﬁ%ddi\@htc@u@u RAL bl sore
capabl e of hold 10 ormul ati on. Each

spray Wi i *Wlﬁ“ ‘l"y’““d‘él“ ‘\7%*? “5“@ “*Tﬁo’r?‘rl ARSFPagfup gpoimted out
f or mateataron The héamef odesriptidtenVRe s ol doig ¢ apakl & Bl
providi.ng.a . netered dose .
conpogl?gongmeF%F“@m M'“ﬁeﬁhbér‘“t%“fhg“léﬁd By i vebich
|nhaﬁﬁmlmnzwwWME@mwewanﬁkeW§eyﬁoﬂﬁmlatedwaenaquemwema
SOl UL ORSoAl o SHSP BT LRSI 0 A8 ATLASALS, dRL K@fﬁ%ﬁ fom
pressurised such as ose in

Wi t h sehecigge @ﬁ“&f«%\m@ ab tee l ﬁc@e@fsp;ew Pr spraliddanineiade all such
Aer ok i £ANRRS LLJQARgsSsui tabl e for inhal ation can be

ei ther a suspension or a solution and generally

contain the compound of Fornmula (1) optionally in

combi nati on w t hsanotiheycrterapeuticakdyract i ve

i ngredi ent and a suitable propellant such as a

f 1 uoféHr boh= SRy dr e comtasnP Y oot iPusrot arbon

or mq?étatk!;s@&ntiﬂr% 80 fistaiRABI b GMbAd! By O M QLR KNS S hon
|.or odi f | uor oret hane, trlchlorofluoronethane

h
di chl"SPg FSEVES PSS HARE e S pEer R Ty rosgonginely
t et r afduwgoroetihaemein: 1,1, 1, 2, 3, 3, 3- hept af | uor o- n- propane
or a mxture thereof. Carbon dioxide or other suitable
gas ﬁﬁ?ial§ﬁbekgSEGhaeupmmpe&Manmmuﬁﬁemaegasehsuxn»a
conp .. LEXGI DI el [ N opti.onal ,
contg%%\édﬁl?n%ﬁg n£%ﬂfa¥?8ﬁ‘é§%f“ éﬁ%s ﬁkfl “Kh %&?“
i n t he fwitatisgredbilad’ surfactants, e.g., oleic acid or
lecithin and cosolvents, e.g. ethanol. Pressurized
f or miii¥adli oSt 4 l‘“v@eh@r*ailll“yﬁﬁb@ spefianbghaizme aongahFser

(e. arc@lcl Wi AU Lcankekhigy) closed with a valve (e.g.
a nmetering valve) and fitted into an actuator provi ded

Wi t hig@zdrout:hpi BGEicr Vedh A RBNGLS ifiOkcc R0 WAk b&Akl-QR: RY
i nhal ati on desirabl have_a controlled particle size.

The SPERAIHPET PEPFE PSS PEPFHRMEY i on into the
bronchial systemis usually |-10 nm preferably 2-
5mm Particles having a size above 20nm are general ly
too large when inhaled to reach the small airways. To
achi eve these particle sizes the particles of the
active ingredient as produced may be size reduced by
conventional neans e.g., by mcronization. The desired
fraction may be separated out by air classification or
sieving. Suitably, the particles will be crystalline
in form Wen an excipient such as |actose is
enployed generally, the partlcle si ze of t he
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tryptase and el astase inhibitors, beta-2 integrin

ant agoni sts and adenosi ne receptor agoni sts or
wa@piagenirsts (for exanpl e, adenosi ne 2a agoni sP&}/PS2009/033151

cyt oki ne antagonists (for exanple, chenokine

ant agoni sts, such as a CCR3 antagonist) or inhibitors

of cytokine synthesis, 5-lipoxygenase inhibitors, p38

i nhi bitors, and I KK2 inhibitors. Suitable other

b2- adrenor ecept or agoni sts i nc¥ude sal meterol (for

exanple as _the xinafoate), salbutamol (for exanple,

as t H8EL| phkt & depricty "’ns’e“‘iF“r"e‘embé(eié} Sfobf potRmEktisEfpRem for

exanphighortRg chdenbdmanage) , fenoterol or terbutaline

and salts thereof. An i NOS (inducible nitric oxide

synt hese] i nhichistigfidis 4 SmBg ehatabl Y b @bac@kor OO menirectse and

adntnlst@gttqn Sui tabl e i NOS i nhibitors include those

di scl'08ed” Th {83/ 13055, W08/ 30537, W002/ 50021,
W05/, 34534 9/62875. . Suitabl e CCR3 |nh|b|tors
mclJ > E hogg dl\“/’\gz "GR8 8a T2 267 2270 S g pserods having
antlhﬁ@t&ﬂﬁh@sx@aﬁﬁﬂmﬁﬁﬂbtﬁadukﬂn&ﬁﬁﬁr recept or
ant agoni sts) include any one or nore of the numerous
ant agoni sts known which inhibit Hreceptors, and are
safe for human use. Al are reversible, conpetitive
i nhibitors of the intdrEcti-BaDEPCRIFSK RN ne with H
recepsnts. RheyRREQLkEY Ok Q@zszﬁt LA R0 tc"‘ua\m%%ga Yhrome
first generation antagonlsts are enerﬁﬁ

r epr S8FAEY M p St SipEe ( ?*dﬁttﬁﬁ@fﬁﬁtﬂ%@ﬂ»&fﬂLmﬁ

et harelani (e Ssssi8l iy henadi:a N.She nad: abkyham.nes . o3y aga
addi ti on, ot her first generation antlhlstantnes

i ncl 8L ROk ‘*\wht\éh“ea?r HEUE AR SRrEry baeease phEgahipHith o
pi perda mgs@ﬁwphﬁﬂ@ihi BZERES. 10cD8e Qs @A QR puve-of

ant agoni st sedat hav ;afeLnit T
struggﬂfééctlff ty rg{etﬁﬂﬁ%hf% h FRAP ahﬁé?“‘éf o higy
cor e MbhyFeigiyroupai(htier }atwio}ﬂlaam (ES)S) O mm;@tm} {ELhHGJ‘

t er t I\‘Qﬁ":yﬁf @@RQ‘;%\}Q{ Qlé%l(s’;, \,BL gt ie‘egql"l’{ LIERY rkeu 59é i} R%run\ 3\1 ae 3E51 &i
Exenpl ary antagoni sts are as follows: = Ethano nes:

car birfiai ﬁﬂﬁetﬁﬁpﬁﬁtéﬁketéﬁﬁ@t%ﬁ@dtﬁﬁﬁﬁaW@bN“CL?&*bt

di phepwthydrnam ng; cl?‘:}{g{ REA) L6 Loy A0 Qh%tph‘)(ﬁ@ QALE in ten

Ethylenedlantnes pyr Jantne nﬁTeate tri pel’'ennam ne
e tiag pfeﬂ*éhﬁ%h‘f TECC T age P PR yIHAPREE Ces) 0 @ poticy

C h| Oﬁﬂpj‘tﬁ@i nf @iTh B Vondkiks 5 PEal LS S Iaur@‘%u&h:eeaﬁ@!ﬁe%@sm
alt, and ¢ crlvastlne $era |ne51 ¥drox yzi ne HC
hydr SR ST R ARG AL BSRIHES PHIES HeYiie BaGRct it ke et s
neclnmmnep@ﬂhwzamﬂ“@etmh%gRMﬁ%kK%m»&hae&mdﬁneﬁPCY\am
Astegké 18 il EVRGE Qgétlne HCl, loratadine or its
descar boet oxy anal ogue, and terfenadlne and
f exof®RHdI re wwer oot grirdehsorachnot Iheﬂ\“ipémaﬁ\mdei:r‘t%*‘malaby
accepiabhe, Saldu Jb\eqmgoamt LONSd Bl aLLE- L. APRY Gee
may convenlentl resented for use in t orm of a
phar FEFEHES Eal ft e%fw aptieorrechpidlit ﬁﬁigfiﬁhatrnﬁ@‘eﬂnq seafon is
f or mubkatd s@mbvwm&n ksSbRG 8¢ QRNRhiRabloR 8 dek | Neduahoye
t oget her S|olog|call acceptable dlluent or

carri%f‘?gkg %%%F AUFUT et ashet dud prrygare-oladdress (CoA)
i n\rfrgnt)hm vThie 4- n@&‘wtt@tu@ttemmmwzgdmoﬁx:mehtmn i mlxl ad
co nat S ei ther se nti

or s%nuTtéh%bggyx“fﬁﬁgn] ﬁ%ﬁe%gr“GBhﬁtﬁeﬂ‘gggmk‘gmw%
phar frieée ptiigal byfigr(vid &t »mmn&mﬁmm apsivate dosasbohnment of
Knowe bOLLARGH!LErAGR it i 00l RAURY, APREEET L8 .,
by those skilled in the art I nvenit i on 1 W be
descri bed by reference to the fO||OMAng blologlca
exanpl es which are nerely illustrative and are not to
be construed as a limtation of the scope of the
present invention. Bl OLOG CAL EXAMPLES As conpounds of
Formula (1) have dual pharnmacophores, maxi m zi ng both
activities is a conponent of the testing process.
There is a desire to bal ance the antagoni smof the
nuscarlnlc VB receptor Wi th the |nh|b|t|on of the PDE4
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containing 0.1%qgelatin wth vehicle (0.01% DMSO or

ant agoni st i s added to washout colums and i ncubated
W@003/700¢ f or 20 m nutes. Buffer with vehicl e BET/US2009/033151

conmpound is aspirated and cells retreated and

I ncubated at 37 OC for an additional 10 m nutes.

Buffer with vehicle or conpound is then aspirated and

cells washed 3 tinmes with KRH assay buffer containing

0.1% BSA. KRH buffer (100 niL) Zont ai ni ng 0.1%BSA is

t hen a ed and cells incubated for 30 mnutes at 37 0C

and V\fés d° 3TEPHB ST LA EMARD I hEULACEFIPYhes s Tkt Fretio

30 miGbeess ﬁnd@ nasitee Qs ; 1B S Thd metdraned. By i ueiher 30

m nute i ncubation.  Aft er. .k nis 90 mnute washout, aIJ

cel | & Sra S Sk aT G Tl iR R AT TP

gel atatniuiCefie saiafrevH) czad;e asdiitairadiserh s:ibﬁgs Jrd v Ivdeyzsther

| oad ; ML or,

wmonour ol bk e Bo A L e B W e T PR gl oo

gel athai-BntF 2nd dad: epr*b@@lﬂeﬁpﬂuwrﬂghx\mhm&sea (0@ % session

DMSO),,@k. appropri ate concentrati on of conpound (1.0

nM 10 nM 100 nMor 1000 nM for no washout col ums

and ififdbat B&orsee gpintrak babegi c0g: ﬁ@yeidieh@ﬂmdl a

is aemg&a&e\c}m@ﬁ@ GEbl S AkBssietheaned Wit h. 150, m;@fge wer

KRH ass uffer containing 0.1% gel atl n and

a )
pr obef &’Yd‘ ' bt rEBR Feet “ﬁfﬁfé‘ Rr Reip iseng *b*&‘ﬁfvf %“1@‘ horen
cont aimiker g OPRi% gebabiopoand ide 3o mrrebeni cid and

veh| or ropriate copcent ound. for
oM R0r ARRLAPELALS: FENE SN B Btk S BoH M it o
at 3to@rePmetspeal reint idbuk benork scidasm reavedh anthald OmrL
of fresh KRF@ssaYDULLEr W Lh, 0s1%gekatin ar }
pr obeneci gﬁl{% th eniaﬁg i f%(l)\n‘%“\ég %ut jggl‘d ‘m%“ tRe! S
same °baf i emd gymtraicniigrs ve#ﬁt ¢he d(OnBdYDVB)dedr Tt stance,
appr QQ‘E‘:IQQ{Q @Qmeﬂt\ &iaw't{.! Qs‘.r?lfb h@q LQQ.Q.W §tm A @ggﬁeggm on
the no washout col umms. Pl at es are i ncubat'e 10
M NUERE: figy @ rgeps O Ca eI R &8 P Beddeinmidy Be PR WHEReice
fl uoresyencainks. MRNIOTEM: «Baset Le JRASHELFRALS (A8«
recor ded an ace t){ ghol 1Line concentration response

cur vEE Gt aéfo‘ed”‘e B AT DSBS ng to
nmoni tesesif | uer estie it g G@ﬂm@g& SOR - afmsﬁmi] congent, r@hhgﬂ and
response,. curves .i.s_perforne ve treate
g A R L B R s S
nM etei‘?ii@ iprotlhevi g awashrowd. sétoadetrap mmemeﬁum dver Bor

r erra L WS 43 t e‘ l \.“lféei B o 2y

Fol dk%ﬁﬁftt i S;PQSIJ ”IrFliuebg \Rggg%gf er ?ng%gd‘ X m& i%fha e

f ol | 8WFHE: fﬁcﬁfkmfk%a anfogjess, A XFecpaifi/p Ehfi‘dme%erund% Poukhe
concentd atdAn:0f macgty hehobibNEot ?QL&b &Gkt Q, n?lL oG L ber @ and
50% nmaxi mum cal ci'um nobi | i zati on response follow ng

ant agB AT st “ 08 A HBHEC AP ERG PPN smyyHeside within a process
concentdr afd«00f Qfcuagehyh &hﬁﬂof&f’eﬁmﬁﬁﬁ%&%d LeporBlod Q:isu‘ier Sudior
50% naxi mum cal ci um nobi | i zati on response foll ow ng

vehi &F et‘f PRt Eht  hATRAENBT®: d) Confirmation of no
agonigsiactiv byt “‘ReceptyOfs 1agioRicstic chakache i dakd: e;n:
(EC5 ) s G oynds tes ed to kqnp“
agonlggtt%'gotl e{}@jte'a%pa}mnus AN T eceprorst 6 ‘8\‘/’él ffétm
agonigstssgot e mt Fabaed asqoipod ndsivandeACh cpobe ngyerf orietdee
M, l\@%@}nd M}cn@&@pk rx@m {C(QL %éf'srm Qgg{‘ﬁmlp,%m@sﬁ&l{ ah}%qm
and repl aced with of f nmedi a I's ar

t hen¥i"Rétibat &t ??irmﬁft»"ﬁ»‘ém« usHt »ev&ef'f PRHEgyas *rzea}auwea@%
Is then aspirated off the cells and replaced with

i dentical nmedia wi thout Fluo-4 AMand with 0.1%
Gelatin (BSA renoved) and 2.5 mM probenecid. Cells are
i ncubated for 10 m nutes at 37C and then washed 3
times with 100 nL KRH assay buffer. 100 nL KRH assay
buffer with 0.1%gelatin and 2.5 nM probenecid is
added to wells of dye | oaded and washed cells and
plate warnmed to 37 OC for 10 m nutes before being

pI aced in FLI PR where dye Ioaded ceI I s are exposed to
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greater agai nst PDE4B. Exenplary conpounds of Fornul a
(I') which have been tested in the PDE4B assay and

W0 opdot1o7 be t he nost active can be found in BreEnpbme9/033151
133-157, 159-162, 164- 173, 176-178, 180-193, 196-215,
217, 219-260, 262-263, 265, 267, and 269-315. G her in
vitro assays: Inhibition of TNF-a (TNF-al pha)
Production in Human PBMC (peripheral bl ood nononucl ear
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Cat NesPLOQ43I/, 94.499 CfLem P SIS th
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I nch%ﬁﬁ% %ﬁég}ée 1“8% K BT gf(h %EZPNIY Q‘Rg UK)W’ ags. fo the
cont BifRg SO ot abpee of e@@nmma nbfdongbaiianings ae set
(I nvishf QQeR: COFROL Al Q0 (AL N2, 2PA3Q) mgfnd»plog 1t mgy be
penicillin/streptomycin (I nV|trogen Cor por ati on, (e
No: IBFHON \ATABT B¢ S¥IorE e msp bmeds wbvawﬁm sbicifes
st ai di’tltﬂg ‘amm:dbdmmdut Qb duQutk Ak @Gl L8 Lty pARQUL
50m | § Et 5 ) of .diluted cells and about 75ni
(abou [y 30“1“‘ LSRR CETREGE MESEF ;.  Sigma Cat No:
L- 6386 ar & *Qﬂlﬁied 1Oy tehBGeN m@ﬂﬁﬂ &.@‘l «ali.:ﬁsu,siw}siyﬁ&hz ks then
i ncubat.ed._at oY 20 hours, The
super Safin oS ol R TR vt Bhe B B R AL Dl rode 10
TNF- darderdd tesnha eghifsyen gl € ctrmoeiemislouin westsem;ewa&say
USi NGy b8 el D) .tech LM
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Assay" described below for typical details. Results
can be expressed as pl C50 val ues for inhibition of
TNF- a( TNF- al pha) production in PBMCs, and it should be
appreci ated that these results can be subject to
variability or error. TNF-a(TNF-al pha) MSD Assay: MSD
Human Serum Cyt oki ne Assay Diluent , (25m ) Meso Scal e
Di scovery, 9238 Gaither Road, Gaithersburg, Maryl and
20877) is added to a 96-well High-Bind MSD pl ate
pre- coated with ant| hTNF al pha capt ure anti body
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and when Ris, for instance, a tetrahydro-2
H pyran-4-yl. (XI1), or salt thereof (1X), or salt

w0 b@paafl7{in particular X6 can be d) (in partPCUUS2004433151
can be H) The reaction of the conpound (XIl) or the
salt thereof to the am ne conmpound (IX) or the salt
thereof nmay optionally be carried out under suitable
conditions, for exanple by reaction of a conpound of
fornul a (XII) or a salt theredf with an amninating
age ntﬁ V\fﬁ R.represents a hydrogen atom and
opt i onal [ *F6He WaHPIE e <R fegviop 'hIT8E it reective
sui t abker mdﬁﬂtﬂeﬁlgi‘agﬁﬂfx‘mﬁ&%xbﬁuuﬁz@»@m Beelay BR 128, The modile
al kal |0; F 1. nexanet hyl di §ma\2| de _such as 1ithium
hexart'hyT di'si T3z FEE,™ ‘§6a1 th HekaHBEhraies Pipsrueswrics
EOt assi unmhm(mtmw&m gidvazd de i awdpah&d\,@bkl :aat' i ld}litiﬁtkd?} 5
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N T e R S AR S
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am nag::0g. ﬁ;geﬂtm( ?;‘égrmr}‘!‘a idsha b J&&,ﬁbé‘ﬁia'\ﬁ {{ggi@k i22 with these
hexarget hyI Isilazide) is suitably foll by
t r eatent! 'hi'th an aqueous acid such as aqueous
hydr ¢efib; OI‘ I & p&Gk @lni{sea@? nd32, L o8 18- 1"@9@%&33&5%@:*&3@@%3“01
exanple a sui t abl Enpera ture such as from 00C t
room tenp t‘tiree“f“ f*“e HhOTe8 CAPVBBYH S Spulgge! s “FOOC
Opt i mazh cwrg emraeiruﬁn sokicarn sarngary ﬁaSsﬁé it ha Qfnt (}h%})g 4
or a tithereof wih.aqueo such as cone.

oo i oy B e AR B PR Ve e P e ke
conpéund i} #X)-vas ithd I8 brleeobasets fuQptd Bratoliy, m‘a», can be
mono Il QoS A fopsrnBin nohydr.oc de,. aof
t he a%%@ @qg& cg{}e ¥ mlp& i by c%née{“?‘?% %‘ m""‘ om‘ 149

bas e ¢ Ffe“ @éﬁ”@b&ﬁﬁ E@F X) with about 1 equival ent

(e. 93862103 g@taMvely Rfn AW, tabl %p@‘?kx »%Hﬁﬁuasaﬁwr rcpftwm
(e.g. aqueous hydrochlorlc acid such as ca. 36% w

aq.  BIEYORE R ROE ABTe iR e cRBEichERe Rt %Pbéé%‘ aceass
fr om;ﬁianpoumm( %Elw)mﬂ{s «Barsabt ot hekeatobow &Gi B, Ao ted as &
corrpgww *;12 |t thereof, le? X' is a chlori ne
ato He €5 T’E‘\f"’orr‘rm STy AGHE RRBHCR FvE
hydr ogaemg éaiiuwsmtmmfet héarcmﬁb@mcﬁr@f‘s h Bfer aawésLaXM{) t;heimw u,s;
pr:?grgef%%{aesﬁggg{}aéﬁé E'Ps@ ;Qz ﬁ& L}P\mwn r(. wwc -,~ rf«%,%

a sabwitgnés ewfent phace ﬁ@ ‘&?@fﬁpéﬂﬁé ‘U‘ffﬁd‘?@ﬁﬁmh@ a(s%kili?)u cm\
sal t pfhRIBAP oot QML éUia%t@maiuMMP%'a LA ANALO e ai,
wi t hout substantlaﬂ y I solating the conpoun of

f or MIFRESERE FRegRe taliEant opnare B b patnXatest g the policy
Chl O @indkc@MB2 dofihst BiiSy BML 0L PR iate kD& CAPROUND: RS 10,
for }8a (XI'l) or the salt thereof wherein X' is a

chl ofi®ne atom can for exanple be in the formof the
benzesi&egul fioRHL.€, 5;&%&, .:Lngin@a;mk{ucazt{an rdMl&:ﬂnR%ﬂda Rrake
ﬁ:j leCOﬂe‘Qa il{y A ﬂ\(\R)%Z%w 13 &N ’ESi"fL%l T(?L[]}%)gh M\Iﬂﬂﬁi‘i\l\ﬁ Q%ﬂ\ ﬁ&tn ‘%;t
(subslua?mtwauy"@ﬁ@ta cpur*nf)lweaéitsa)hd? WhreseIs tafitd alHop ) .not

' sol gled). CampaUAS el wf el Aol o @L%Wé?aehe! eJy n R

: R are_as fine erein, can be prepared

r eact Flfi“t@f “é‘&ﬁ%éuwa‘s*%#{?bﬂmﬁ*ﬁlzﬁg @3- wich R ecaiphireRegUVRY at
and R are as defined herein, and wherein 3/40is an

al kyl group such as a g . or § .4 alkyl (e.g.
straight-chain alkyl) group e.g. in particular ethyl,
with a suitable reducing agent in a suitable sol vent
at a suitable tenperature. One suitable reduci ng agent
is Iithium borohydride, in which case: a suitable
solvent can be a m xture of tetrahydrofuran (e.g. dry)
and nmet hanol (e.g. dry) optionally also with tol uene
(e g. dry) or THF or nmet hanol and/or a sultable
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Schenme 2. CGeneral Synthesis of Anal ogsSchene 2 above

descri bes a synthesis of the conpounds where Z and Z1
WOe200926017Thi s procedure is particul arly anmenabP@r/vs2009/033151

array format. A mixture of conpound 2-1, a

bi s-carboxylic acid 2-2 (Z =COH Z = CXRH, and a

sui tabl e protected, where necessary, Ar Ar2 am ne 2-3

is treated with a coupling agent such as DCC, EDC,

HATU, HBTU, with or w thout thé addition of HOBt, in

t he presence of a tertﬁl ary am ne such as trlethyl
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in tﬁewpresemeweﬂ ba thpalultaidit umrmastz@teysstwremmha asiiized
Pd(PPh3) 4, or Pd(OAc)2 / PPh3gives internediate 4-3.
Alternately, Stille coupling of 4-2 with a trial kyl
tin aldehyde (R=trialkyl tin) in the presence of a
pal | adi um catal yst, such as Pd(PPh3)4, or Pd(QAc)2 /
PPh3 gives internedi ate 4-3. Reductive animation of the
resulting internediate 4-3 with a suitably protected R
-H using a reduci ng reagent such as NaBH 3CN in

nmet hanol or NaBH( QAc) in dichl oroethane or DVF gives
|nterrred| ate 4- 4 I nternedi ate 4 4 1s then deprotected

I T 1 1 r I T . o Y 4 " .



A solution of 4-(
{[1, 6-di ethyl -4-(tetrahydro-2H pyran-4-yl am no) -

W@ RhpAteE 2Dl of 3, 4- b] pyri di n-5- PCT/US2009/033151
yl ] met hyl } am no) - 4- oxobut anoic acid (1.0 g, 2.478
mol ), |-(3-brono-4- fluorophenyl)nethanam ne (0. 648

g, 2.69 mmol), HATU (1.065 g, 2.8 mmol) and
triethylamne (0.781 nL, 5.6 mml) in dichloronethane
(45 nL) was stirred overnight @t roomtenperature. The

reactlo m xture was diluted with DCM washed with
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over NaRSQipledIFOTOEGRAL. qn&a&sﬁw%sm@%@@%@’iﬁ@d&&é ve
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suspension. The m xture was stirred overnight at room
tenperature. The reaction was quenched wi th saturated
NaHCg 3and diluted with DCM The organic |ayer were
separated, then washed with water followed by
saturated NaCl . The organic |ayer was dried over Na2Sq
4 and evaporated to a snall volune, about 15 nmi, from
which a crystalline solid appeared which was
col |l ected, washed verysparingly with DCM and dried to
give N[ (3 brorm 4- chl orophenyl ) net hyI ] NI -

rr ”~ L T 1 /. I D - L Y 1




Exanpl e 9 2- Bronp-4-net hyl benzam de To a suspensi on of
2- br ono- 4- net hyl benzoic acid (15.0 g, 69.8 nmol) in

wo 200908771 60 L), thionyl chloride (10.3 nlL) aPcI/DE4609/033151

(0.10 nmL.) were added and stirred at 50 C for 3 h.

After cooling to roomtenperature, the excess thionyl

chl oride was renoved in vacuo. The residue was

di ssolved in toluene (50 nL), and the m xture was

added to the solution of amonfa (25% 60 nL). The

white precipitate was filtered over Celite and dried

i n vatiEers” AFPEEH 2TBr G1D-44% tietiinyr being ant deip (e (8gy

99%) .wikkaPhEudifidn BRRMOx4nieibul ReNZOBI Lk Led Q rRinology.

suspensi on of 2-brono-4-nethyl benzam de (14.8 g, 69. T
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and the agueous Iayer was oghrl

X 2) ﬁ}-gk}e CQX@ th q Qr IQ S £ \yvgsh;_ed HNKI
brlnei and dried over %@qigéﬁh@éggﬁgratl%%‘gtwﬁhﬁ’t}t

sol vérerraf T oddegoteher §itiprae agompound inerleaves the traffic data for each
2- br arR sl iBLoy by &Q[“Lrtcra!i:lveﬁt(tgr'?{" $9ic tgfvd *9189@ dztg'ﬂ N\@ m»m.k
(400 MHz, CDO 3) 2.41 (s, 3 d, 1
H, 7984954 (m 2 H. Exanpl e 11

2-Br§%% rT,_g_rprrp\r,reth%()? )benzonitrile A n1xture‘

2- br 4 ttﬁi‘frt‘b@’ﬁi ATET 4% upapmmay e mdipiaedigl pilot iBS
(14. 4;»@ \m\%cmité taed B & QupR B0 kobrin G hadrd BR: L)

was heated for reflu IF reaction, mxture Jas
cool €410 1’0o rﬁ"t‘“ B “‘“‘“‘ i ‘*te SFEET SFHENC £ 8“‘“
solldhmaﬁtvmﬁhed?mth Eﬁmguﬁaﬁtmhdﬁazyhanddtheutqmt@
conbi_ned Lrares washed esshvely with
satuf%te%ggodlgk1bﬁc d%g%%? 8%9 §X&X XC ’Q” b7 >
L) éhdi\sfed’qﬁmit\htéd%hf aited i 59* frgs) st wifhte powgfamvcu Eeh‘ase
was dried Qvelr, M@§% @%&%9 GELALEE b sYARUMI,,
afforded the titled conmpound
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Exanple 12 e . o
2- Br 6f534- [ (1 P94y soroos feisH et Srore s Grmtetided 94 Thet
hyl ] soewnzoskissdde kﬁt@:h&!ﬂs alrgid pQﬂt&@f re modulation symbols {e.g., for
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under, (et Ls g LEACk! en uas, alloned, e, ca0l
i i S R
pr es§1&lﬁ1§m‘t‘hemh‘ée d@eHVMSi\dtisi—sfdiwedwq n CH2CI (200 n),
and washed with water (50 nmL x 2). The organic Iayer
was #iFdd cf\ﬁe?ff“?%iﬁh%%dr“éde“s‘odFetjmi‘\eeﬁ“f*étfep&}ﬁ\fﬁt\etﬂb‘ streant 10
evapgfalit R ohod BRISAIMEN g ARG, LASLANS: WaS piifies, filters, and
recrystallized fron1to|uene and Et OH to glve the

pr od e B3} it GReLgienals to provide 3 modulated signal sBitabie for transmission
[(l, 3:@ e xank, &ﬁmﬁib hywol r@d2irkd s 5Qlineeh rduMhdRetRyhdush 522¢ sve
benz rile (13 619

Exa 13
0 (AN R 7% TEAEh ahedT (0 PPATE 562 pensi on of

2-brapps4- [ (], 3 di 0x0-1.,3: di hydr o- . ndo 2yl

hyl ]! Egnzon—‘lgtérsafﬂer t*@tbsﬁﬁ%hzgnév AT 1'1-\:!& f%o %ﬁI_TE Ny
was added yahariyielhyd tatresi(85%r :uz: omﬁk‘@i)"u f‘ﬂ'he%nmttuﬁe»
was refluxed for 3 h. At roomtenperature 2 N HO (60
m.) was added (pH=3), and the m xture was filtered and
rinsed with water (50 nL x 4). The filtrate was
evaporated to about 150 nL and filtered again. After
addi tion of NaHCqg 3to adjust the pH=9, the filtrate
was extracted with CH2CI 2 (100 nL x 3). The conbi ned
extracts were washed with brine and dried over
anhydrous sodium sulfate. After renoving the solvent,
IN HO in MeOH (50 nL) was added and the solvent was
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Exanpl e 28
3- br ono- 2- net hyl benzam de3- br ono- 2- net hyl benzoi ¢ acid

W@ 2009/1¢17as suspended in dry toluene (50 nli),PChiUs99/033151
chloride (3.8 nL) was added, and then the m xture was
heated to reflux for 2 h. After cooling to room
tenperature, the solvent was renoved under reduced
pressure. The residue was dissolved in dry THF (10 niL)
and tol uene (10 m.), added to!€oncentrated anmoni a
solutlon( m.), and stirred for 1 h. The m xture was
filtef BTTEHEC (HE  Bhta Med ot 31 ifdeiwas e eehdiord ez

pet r dlit ueuner uﬁnﬂd O rR Gk G € Fea )b AGH WL <Gl Bidni s §e OF
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et hylif&éet atie RXfdubk peredy S@ntkhansaddhd b;@aﬁb&ﬂes the B, Goeived

pr odyct; ed....INiss. pr.o Las Us |n‘ next
step w*“\ﬁ%ﬁc%‘p%‘?’%ﬁeg“ ;ugr |ﬁffg§ i:jocliin ‘iYcue“l d"““éi THVR
( 400 'WHpgue@DEPSYe Q*NS@{ (&p@ skhapus STRERN Bty prdeekd, 566 194
I(-I*ZJT ) j.gflz_ %LEEJ d%gt%uxu Jzd dgmﬂz E«iu;l'ﬁbgddﬁzWe ngt,s’\ '(Uch?l “em«c& tha
H . Ex&mgfeiooge fi Sb*wemh“* Z“W?é‘f’ﬁw fp%m syrnfefsﬁy?rép *‘am ne
3- Br ooy dnd¥gihy b ;aqamme@@\ A 4B RSt § S0l el pna 9L

THF ni_ rogen then Me S-BH3 (94 %
\(R/a‘g“‘é’&'z}é‘&“%i 6‘5\? y Af ter stirred at room
terrp ggal;ure f‘o‘r y ,m xggure was heated to 50
over WRER S Bf cﬁ‘m‘“’é’i ety T BN, dicte ‘ﬂf‘%g‘ﬁfﬁéé“r Eel,
nmet h&h@bwmﬁs*n&t}i ditmt ﬁbﬂﬁwnﬁ‘ﬁu add develbd amefnw&%» BON IR L

air bubbl.e hen 1 0 mn later, 10% HC was
adde 3 g?odﬁ S CRet IS0 “u“}wflrred for 1 h, and then
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sol ulS o SR TR R R BBt i e B0
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- E N P [ G e
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66. 6 was added cone,

me) AT B b et Ee SURE rr G s are s
sti r fedof aorcimg@)'“m‘ﬁ: vand itiHerahaND: (L4100 gyg BORnibn.
ol cauLiQu the, sol uti ol cid fn
e e oy
333. B ﬁﬁ@}t)“%@dﬁéimas oeshy: Va%kéabm\@wtiﬁé\ié@ Lthdem:, am‘rh e
sol ution was kept stirring overnight at the room
tenperature (nonitored by TLC), then filtered and
rinsed with water (50 nL x 2). The resulting solid was
dried to afford 3- brono-5-(nethyl oxy)benzoic acid
(9.60 g, 62% . 1H NWR (400 MHz, CDCA3) d 7.46 (t, J=I.
6 Hz, 1 H, 7.31 (q, J=16.8 Hz, 1 H), 7.21 (t, J=16.8
Hz, 1 H, 3.84 (s, 1 H. Exanple 32
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washed with water (150 nmL), brine (150 nlL), and dried
over Na2SO After renoving the solvent, 115.8 g of the
w0 paobaow@dhpound was obtai ned (yield: 99.8%. BEENpEm®osE3151
{[ (3-Bronophenyl ) net hyl ] oxy} (I, | -di met hyl et hyl ) di net hy
| silane TBSCl (18.7 g, 124.3 mol), Et3N (14.08 g,
139.2 mmol ) and DVAP (194.3 ng, 8.9 mmol) were
di ssolved in CH2A 2 (120 nL) and the sol uti on was
cooled to 0-5 OC. (3- Bronopheéfyl)nethanol (18.5 g,
99.4 mmol ) was added dropwi se to the solution. After
the &6 %} R {OR RSB IS PHEN G IBY. AR oibliptie RRC
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the reaction m xture was st |rre overni gh

t enpeaty e PRy BopdorridtibohenchéP¥dhi d was vvashed
wth CH2CA 2 (20 nL x T), and then the filtrate was
wash&853 t h™ fik-&re f(‘?*e}‘unlwﬂwﬁé)“ u»ibﬁff:fnféwz&e» ndgvepynd Sy
dri egks@yer oNaRSMor PATL-QE ph GBI Gy & zk’lﬁﬁ@@!b&%mx sor® YUE
of 1 | et enyl ) et hyl ]
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1, 1- Birvetshydeatshgbatication to an access gateway #2 {A-GW-2) 658 as de ;m Qd t

(15 shol b bl Tab GO COPLMAS] LA L OOl TR ML),

(56.@ﬁﬁﬁ$m042§*wﬂ@w)ﬂ‘Ppﬁgmezsgﬁ@—n@w %m@3ﬁﬂb$§9e¥@KIE
(1.7 g, 12.5 mol ) and 1, 1-di net hyl et hyl

[ (3-brono-4-cyanophenyl ) net hyl ] carbamate (2.6 g, 8.4
nmol ) were suspended in 1,4-dioxane (30 nlL). After the
m xture was heated to 80 0C for 15 mn, [3-

(hydr oxymnet hyl ) phenyl ] boronic acid -
(I,I-dimethylethyl)(trinmethyl)silane (2.7 g, 10.0
nnDI) was added. Then the reaction mxture was stirred
over night at 100 OC. After cooling to room
tenperature t he solvent was reaned under reduced
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acid (2.04 g, 4.62 mmol) was added. Then the m xture
was stirred overnight at 100 C. After cooling to room

w0 209paeEtrure, the solvent was renoved under r eRCYES2009/033151
pressure. The residue was dissolved in EtQAc (20 ni,),
and then the solution was washed with water (7 nL),
brine (7 nmL), and dried over anhydrous Na2SQOz . After
silica colum chomatography, eluting with PE EA
=30:1, 1.1 g of the product wds obtained, as a
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nL) brine (20 , dried ov pro uct
| - Gt prpt: @tiﬁw [‘-gw (%{EMM PR 686 by ¢ POC rules decision
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bi phen y car bamat e purified by
flasﬁ gof Hﬁeéh%hﬁi ﬁraﬁhy&TPEﬁw%ﬂ@égwbi?me$eId
749 mkfm&ﬂ‘pin& 168 rhl,dl - e tidpytee sk, PORE-inttinted IP-CAN session

{[3" Ghydroxynmethyl ) -5- (met hyl oxy) -

R s e N S S DR et N A

{[ 3" E(H Gk phs- @lﬂ%&*ﬁyﬂééthyd A{dav-meéhyl ) si |yl ] oxy}

nmet hyl ) - 5- (net hyl oxy) - 3- bi phenyl yl ] net hyl } car bamat e
(1.5 g, 3.28 mol) in THF (20 nL) was added a sol ution
of nBu*NF (0.94 g, 3.61 mmol) in THF (10 nlL). This

m xture was stirred at roomtenperature over night.
After the solvent was renoved under reduced pressure,
the residue was diluted with EtOAc (30 nmL). The
organi c | ayer was washed with water (10 nL x 2), brine
(10 nmx T), and dried over Na2SQOz . The product,

1, 1-di met hyl et hyl {[3'-(hydroxynethyl)-5-(nethyl oxy) -
3- bi phenylyl]-nmethyl}carbamate, (0.9 g) was purified
by flash colunn chonatography (PE EArs 1) (Yleld
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To the sol ution of
[ (3-brono-4-fl uorophenyl)nethyl]am ne hydrochloric
W@ 2000/160764 g, 2.0 mMmmol) in THF (10 nl) was adREHUSRA33151
(2m, 1.OM 2.0 mol). This mxture was stirred for
10 mins after which was added BoC20 (0.523 g, 2.4
mol ). Then the m xture was stirred for another 2 h.
The organic | ayer was then separated, dried, filtered,
concentrated and purified by Gbnbi Fl ash chomat ogr aph
to afford 0,66 g (quantitative) of the title conpound.
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degassed for 5 mn. and then heated in a m crowave
oven for about 30 mn at about 150 OC. It was quenched
with water and then extracted with ethyl acetate
twi ce. The conbi ned organic |ayers were washed with
wat er and brine. The organic layer was filtered though
a syringe filter to get rid of the Pd and then
concentrated to give a crude residue. It was then
purified with Conbi Flash conpanion eluting with 40%
et hyI acetate in hexane The product fract| ons were

N N 1 N | oy N | N



The conbi ned organic | ayers were washed with water

foll owed by a brine wash. The organic |ayer was dried
W@@o/180di um sul fate, filtered, concentrated apcr/US2009/033151

purified with purified with a Glson HPLC (with 0.1%

TFA condition) eluting with 10 to 70% CH3CN i n wat er

at a flowate of 20 nL/mn. The fractions were dried

with EZ GeneVac to give
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for about 5 mn before Pd(PPh3)4 (87 nmg, 0.075 mmol)
was added. The tube was sealed and irradiated with a
m crowave reactor for 30 mn at 1500C. The sane
reacti on was then repeated at the sane scale. The
conbi ned m xture was m xed with water (50 nL), washed
with Et CAc/Diethyl Ether ( 1:1, 50 ni, 2x).
Purification via a Conbi Fl ash system (Et Ac/ MeCH DCM
then provi ded the deS|red product (1 g intotal from
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m.). The reaction mxture was stirred at room
tenperature overnight. Then, the reaction was guenched
whp®1(6 nl) and the sol vent was renoved by EUHES1009/033151
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The conbi ned organi cs were washed with water, brine,
dried (MgSO4), filtered and evaporated to give a pale
yellow oil, 120. 73g. The crude product was purified
on a 750 g Conpanion XL silica cartridge, eluting with
0-25% et hyl acetate in cycl ohexane over 8 col umm

vol unmes. This gave a colorless oil which becane a
white solid, 94.68g (83%. HPLC 2.97 nmin (ret tine),
99.5 % LC-Ms mz 352,354 (MtH) +, 3.96 min (ret
tlrre) Exan'ple 127 1 1 D|rrethyl ethyl



at room tenperature overnight. The reaction was
guenched wth saturated NaHCO and extracted with DCM
W@ 2082001The conbi ned organic | ayers were then ReE®EE8909/033151
with water followed by a brine wash. The organic | ayer
was then concentrated under vacuumto give a crude
residue: LCGMs nmfz 841 (M+H) +. The crude resi due was
di ssolved in 25% TFA in DCM (2 nL) and stirred at RT
for 2 h. It was purified withd Glson HPLC (with 0.1%
TFA condition) eluting with 10 to 70% CH3CN i n wat er
at a FIOBwRES é°* Bift 0‘2@‘%%7 AL thaT e Hfepragtirdnsiayi fes not conflict
conbi-Aet:eRe LHEMaE eAMEELEE: Qs 31 185l %ﬁi:gg%ﬁ £ ~‘=1tilht'\i%
sat ur at ed NaHCO 3.  The organic ¥er was dried over
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| - I pi perazinyl ]
met hyl } - 3- bi phenyl yl ) net hyl ] pent anedi am de Process (A)
To a m xture of 1,1-dinethylethyl (2S)-A- {[3 '-(
{[5-( {[1,6-diethyl-4- (tetrahydro-2
H pyran- 4-yl am no) - |
H pyrazol of 3, 4- Z?] pyri di n-5-yl ] met hyl } am no) - 5-
oxopent anoyl ] am no} net hyl ) - 3- bi phenyl yl ] met hyl }-2-net h
yl -1 - pi perazi necarboxylate in DCM (2 nL) was added TFA
(1 m). It was stirred at roomtenperature for about
1 hour. The solution was filtered. Initial
purification via Glson using TFA afforded a m xture,
which was re-purified by G1lson using a NHACH buffer
to provide the desired product (20 ng). LC-MS nlz 713
(MrH) +. Process (B) In an alternate preparation of the
above titled conmpound, N-{[I|, 6-diethyl-
4- (tetrahydro-2 H pyran-4-yl am no)-|
H pyrazol o[ 3, 4-Z7] pyridi n-5-yl ] net hyl }-N -[ (6-fl uoro-3
"- fornyl-3-bi phenyl yl ) net hyl ] pent anedi anmi de (, 47.0
ng, 0.076 mmol) was diluted in DVMSO (1.0 nL) and
di spensed into a 1 dramvial fitted wwth a nagnetic
stir bar containing 1,1-dinmethylethyl(2,S)-2-nethyl-]|
- pi per azi necar boxylate (0.76 mmol), zZnd 2 (0.032 mmol ,
4.2 ng), NaB(OAc) 3H (0.76 nmmol, 180 ng) for 12 h.
Purification by reverse phase HPLC using Glson (0.1 %
TFA conditions) to give the product. This product was
then dissolved in 2 nL of dioxane: MeOH (3:1). Three
drops of HO (concentrated) was added to the resultant
solution and heated at 60 OC for 1 h. The sol ution was
applied to a 2 g SPE-Anm ne colum and washed t hrough
(Et OAc: MeOH= 4:1, 5 nL) to afford the title conpound.
LCMS mz 713 (MtH)+, 1.13 min (ret tinme). Exanple 138
V1-{[I|,6-Di ethyl-4-(tetrahydro-2 -pyran-4-ylam no)-|
- pyrazol of 3, 4-
6] pyridin-5-yl]nmethyl}-L"(6-fluoro-3W(3S)-3-nethyl-Ip
I perazinyl | nmethyl J- -bi phenylyl nmethyll-I |
- cycl opr opanedi car boxam de 5- ( Am nonet hyl ) -
1, 6-di ethyl-N-(tetrahydro-2H pyran-4-yl)-
| H pyrazol o[ 3, 4- Z?] pyri di n-4- amne ( 30.0 ng,
O I mmol) and 1, 1-cycl opropanedi carboxylic acid (0.1
mol ) was dissolved in DCM (3 nL), added in HOBt
(1.Ceq, 14.0 ng), EDC (1.Ceq, 19.0 ng). The resultant
solution was stirred overnight. The sol ution was
pur|f| ed by Glson to vyi eI d
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b] pyridin-5-yl]methyl}-N -[(6-fluoro-3"-fornyl -3-bi phe
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sodium tri acet oxyborohydride (33.8 ng, 0.160 nmol) and
acetic acid (5.48 nL, 0.096 mml) in DCM (3 nL) was
stirred at roomtenperature over the weekend. The
reaction m xture was quenched with saturated NaHCO 3
and extracted with DCM twi ce. ?The combi ned organic
| ayers were concentrated under vacuumto give the
crude residue. It was purifted™y reverse phase hplc
with a Glson HPLC (acidic conditions: 0.1% TFA in the
sol vents) ... “;lg ng with 10 to 70 % CH3CN in water at a
flow ra‘e”‘o?"‘ m./ m n. The product fractions were
conbi ned, washed with satur at ed NaHCO 3 and extracted
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t hen concentrated under vacuumto give

N1- ({6-chloro-3" -[(l-nethyl-

pi peri di nyl ) net hyl ] - 3- bi phenyl yl } met hyl ) -

N1-{[I, 6-diet hyI -4-(tetrahydro-2 H pyran-4-yl am no) -

| B pyrazol o[ 3, 4-Z?] pyridin-5-yl]methyl}- 1,1

-cycl opr opaned| car boxam de as a soli d (13 6 ng, 19.3

] e~~~ R P L 7 . e A= A



2.44 - 2.51 (m 2 H 2.83 (q, J=7.53 Hz, 2 H 2.94 -
3.00(m 2 H 3.49 - 3.56 (m 2 H 3.71 (s, 3 H 3.80
WO 2®9801(m 2 H 4.03 - 4.09 (m 1H 4.24 (d, BEBUSR0
Hz, 2 H 4.31 (q, J=7.28 Hz, 2 H) 4.38 (d, J=6.27 Hz,
2 H 6.71 - 6.78 (m 1H) 7.00 (d, J=8.28 Hz, 1 H) 7.06
- 7.3 (m 6 H 7.99 (s, 1H 8.43 (t, J=5.77 Hz, 1H)
9.03 (t, J=5.77 Hz, 1 H). Process (B) In an alternate

preparation of the titled conﬁbund, to

1,1-dinmethylethyl 4- {[5 - {[( {1-[(

{[1 6- dléthyI“¢ &f@#F%ﬁvardﬁ@FFﬁywaﬁmﬂ“yi%wmﬁ@?tW~wﬂw

1H- pyy a#ehekd, 4- b] pyri di n- 5-

yl ] met hyl } am no) car bonyl ] cycl opr opyl } car bonyl )

am no] net hyl } - 2' - (net hyl oxy) - 3-

biphenylwl]nﬁﬁhyﬁhmdsﬂkﬁﬁﬂhﬁﬁﬁe@a&bs%ylate (7 42 g,

9.18 ol ?Snzz mr‘a& mmuh Squinme t% Y i f ?m

TFA(14 i 54 I“)”%’EH é’a‘ct 6?1 i}\§a§ Wée

at reodmmttenpedature. HPLC at 30 mi nutes showed

conpl ete \ siartl . h | vent and

TFA mere{%gﬁgvggm qﬁ%cﬁ%{n% %&n@ ﬁgl‘ﬁﬁ”?m} The

oi | was dissolved in DCM and mashed mnth M NaOH

sol utiong ThevaggungQew@§gﬁ}£ @&I%QwH%rﬂ ot Aéﬁcﬁ&pe

conmbi ned extracts were rinsed wth B ried ‘over

My SCRECHE PREEE 8 ARY ey a%wase»ewnt%wrkep a*uawhi PR drone:

foam (6 6@@) m \l tn MESLRRRLS £0itQ: 833018 §hilkiGa: £l
gr 0- 80% 30% MeOH: DCM + | %t 3 DCM

vvas Y OV& ‘f@“%oﬁ‘ﬂﬁﬁh“\r FETRR RN ORI 005 MEORF %@Wﬁ

| 9t praNsd B(;Mz foogss BoieobinTen\t 0l LHYBS: at lf @6dst QUAS:

contai ni ng_pr ;ozk W %ﬁﬁgnb%ned and eyggﬁraiqg_ "

yield a whité Toa RV SO WA EEIR {7 s

I Mpugitt yakﬂm@ rmt»amn gy e dieSB aldveds{iin DCMsandxiiita hyvas

evapot‘ {4 L & b LS hg L d %) O o

2 whi { g‘tssgg I§ & t@g 8¥£&? mgjsx %EPL%EL: 1§4 A nrgg%f 1 i? i%;\%

99. 3L C- MBS mz 708 (MtH) +, 1.99 min (ret tlrre)

Exanpl e 16l modude for commmmnicatin g the establishment of the firstand \cw g IP

N1-{[6-Chl oro-3'-(4-pi perldlnylnethyl)-s bi phenyl yl | me

t hy| F8R§ {i[PPi“G O SPHPP-

4-(tetr aay{d&a@ mBhBWf @emé»ryizam J@@de dtdQy b aEQ) & Hedird s8kion

pyridin-5-yl ropanedi oxanideA

Bt e i T et LY S SR NER T b PR
- N1- @[dwﬁﬁﬁiethyl 4 (tetrahydro 2 Hpyran- 4-yl am no) -
| H-pyrazgl. I .
-cycloprop§%£ %@h{ %Xaﬁ% %@%‘$n %3%8%7ﬁﬁﬁ§ be poticy
1, 1- difretiytlfethyl whers the pmm rules noed to be enforced.
4-{[3-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxabor ol an- 2-
yl)phenyl]nethyl}-l-plperldlnecarboxylate (30.6 nyg,
0.097 Mol ), MAZEES PIV2TsHR! cBIRY frprploran:

PAC 2( dppfivikels %k tl’EQs;mQa{Y%l FERIOE MRSl hphedd n a

m xture of 1,4- dloxane ‘ and wat er 1 )

{3
2-5 nL Br‘o‘f‘%gé Bt cﬁ’f\?éav‘e“i*’fe‘h 't U‘nhtﬁﬁ SR ArREe ?ﬁ%%*wﬁé o
vvas ﬁﬁgas&s\«eﬂmy abstzkbsb&mgnamg@n;et}hm&g:hx b GFOID $BssiFh By the

in a age mcrowave at nor
absorp W%Q E“Em%%*hﬁlgéf“ b Y “q$ﬁ%”§?udé‘ﬁ¥§fu?gﬁmas
fil teededet hrough a PL-Thiol MP SPE+ and was then
washed with ethyl acetate and water. The organic |ayer
was concentrated under vacuumto obtain the crude
residue. It was purified with by reverse phase hplc
with a Glson HPLC (acidic conditions: 0.1% TFA in the
solvents), eluting with 10 to 70 % CH3CN in water at a
flowrate of 20 nL/m n. The product fractions were
dried using a EZ2 GeneVac evaporator and then conbi ned
to give 1,1-dinethylethyl 4-[(2'-chloro-5 - {[( {1-[(
{[1,6-diethyl-4-(tetrahydro-2 H pyran- 4-yl am no)- |
H pyrazol of 3, 4- Z?] pyri di n-5-yl ] net hyl }
am no) car bonyl ] - cycl opr opyl } car bonyl) -
an1no]nethy|} 3 b|phenylyl)nethyl]-l-plperldlnecarboxy
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ng, 0.185 mmol), HBTU (84 ng, 0.222 mmol) and Et 3N
(0.129 nm., 0.927 mol) in DCM (3 nL) was stirred at
WO owaiteEmper at ure overni ght. The reacti on m xt RCEUSRE9/033151

guenched with saturated NaHCO3 and extracted with DCM

twi ce. The conbi ned organic |ayers were washed with

bri ne and then concentrated under vacuumto give the
crude residue. It was then purified with a GI|sonHPLC
(with 0.1 % TFA in the solven¥s), eluting with 10 to

70 % CH3CN in water at a flow rate of 20 nlL/mn. The
product fr act I'BAseWePE PEFisE CUTvdB F- (Ceivesrawtand t hen

E:ggbl zed *E?‘d@t%@ ddBeirRtes Rl Ak e facko0bARLRY EBY bih 4
{1, 6‘3”‘df<je‘l"h§r‘l"‘ﬁ“{ ‘e‘{ éaﬁy&’mbz#iﬁpyr an-4- vyl am no) - |
H pyr aZO|s®;[ gyt mZ%&swm i orir yehslorai-fyeh  amicn e} candionydduted
2- et hyl
i DY RRERT T bt areess ackiy SHERTTY! FRUERGI SRR -
1- pi pevvazi necar boxyl ate. It was re-dissolved in 25 %
TFA in DCM (2 nL) and stirred for 2 h. It was passed
through a Strata cation colum, washed w th nethanol
(8 ni) arfd t hen sekast @d pnkehr 2F MNP uiter MaORsifgmerdif)ing g
01 Vet liofs el 4- (tetranydro-2
H pyran-4-yl am no) - "
H pyrazol o[ 3, 4- Z7] pyri di n-5-yl ] net hyl } -
52 gt hyl hNi{' l[(ﬁref"d HOf Qe rm&a{@(& faime §, fir ihthmmplrmtltg. ]

met -1 - |per azin eny met hyl
2- net hyl‘ﬁ?‘dp1 e AT e‘%ré" g %I“F‘di"‘(f‘ég "””%‘4 “s%‘¥ s
LC- VBl inkiha z(ob/jh&r&+ 0.73 min (ret ti rre) Exanpl e 169
N-{[1,6-Diethyl-4-(t o- 21 4 PYr lam no)-1//
) pyr azol o[: R 3"0 ol w u;as t% 9{ ;L ;pry ;%urz@ty{ [3

-(4- plper|d|nylnethyl) 3-

bi phenyl I]rre h o Qsi . n
5- ({[I. 34 t\ y&&&?&g\??ggvg‘%g? :I\ iy}riaﬂ H_ yr?ia% tQIm ﬁﬁ)e
H- pyi’»‘ﬁ‘z@kb{ g‘sﬂxsmera\s irefess continunication ﬂet\xer\ touser equip mcn‘

Z?] pydok£iiRs:5- yl ] met hyl }am no) - 5- oxopent anoi ¢ aci d
(0.0807 g, 0.200 mml) in DCM ( 1 nL) was added

1, 1-di netﬂhg%‘Fiétfﬁy‘T aduble storage medivm Somprising,

4-{[ 3 (3m nqnfeghyl o) codeddb eyl iRt Rydsdbiish Id nternet Pmm ol
1- pi peri di necar box at‘e =

(0. osgb‘ ‘““d“zzrb*“ By “‘“gﬁ‘& ?E&*’?ﬁ“o%‘éf* i )ﬁ% by
nmol s xam,pla WA 8ddadsh r*n‘ededa«t« a¥ oy penperatame fﬁr@n orli® athacoess
The reaction mxture was concentrated on a d as- Col
evaporator, purified using a G|son HPLC and

concent r at ed asietdnd B oftcaddy for exraipp ha torpeteT Restialgidesscond iF
pr Odk&:%mW@%@ié&Ql»}éqgss Ll S ANy goQ«n@anWams ﬁﬂdn\ﬂ:ephe(}@ &f“sﬁo*
m.) was ad resultant mxture was left at room

t empée afsuwmmihf pehEErd el Mgy idee Hic ertt rtiadsedrccaient

A as#60lon eMaRAL At QFcess Ml fied using a G 1son HPLC
(acidic conditions: with 0.1% TFA) and basified wth

an am ne car t¥TgE ¢ 6o%uf PofadstHes ¢rrre 'R PRI 0048

0 ( 35UpiiskkemNEBLETiZ: H8GcoXRPRLS: 3&7{){‘0 hov roie function

ﬁé;lr aSoPlo[egh%f_ ! 4 (toetu[dgkh’%dcrig\mo the m p‘ L}f g \.(M‘lfﬂiif‘ ‘.Qi )?N

b] py rssekiared B8 ylidremed ity JraiNessipf B-fsbaer o+84b:fH{n(eBSY uBkivet tay

| - I ppepa _ o Aumction

nmet h'LL e?{d }ZIS #é%f“yfi)@ﬁgih?ﬁﬂ-t ’mp{r opyl propanedi anm deA
m'xture of 2 [( {[1,6-diethyl-4-(tetrahydro-2

H pyran-4-ylam no)- | H pyrazol of 3, 4-

Z?] pyri di n-5-yl ] met hyl } am no) car bonyl ] pent anoi ¢ aci d
(120 ng, 0.278 mmol ), 1, 1-di et hyl et hyl

(2S)-4-{[5 -(am nonet hyl)-2'-fl uoro-3-bi phenyl yl ] net hy
|'}-2-methyl -I-pi perazi necarboxylate ( 115 ng, 0.278
nmol ), HBTU (105 ng, 0.278 mml) and Et 3N (0.039 ni,
0.278 mmol) in DCM (3 nL) was stirred at room
tenperature overnight. The reaction was quenched with
sat ur at ed NaHC(IB and extracted with DCM tw ce. The

Y Y 1 o o o T I Y L T ' N |



m xture was placed in a G as-Col evaporator overni ght

and then the residue was redissolved in MeOH DMSO and
wW@eofipeedr using a G |1 son HPLC (aci di c condi ti oPQT/US2009/033151

Product fractions were conbi ned and sol vent was

evapor ated using a GeneVac EZ-2 evaporator That residue

was basified by cartridge to afford the title conpound

5.7 nrg (9.4%. LCG-Ms nlz 667 (M+H) +. Exanple 182

N-[(3 -{[(38) 3- Ani no- | - pyrr ofi di nyl ] met hyl } - 3- bi pheny
lyl) met hyl ]

di et hyl - 4- (t e%f#‘%ﬁymf pripHopRrpaR-U ophuagrrioje hHEpyramot]
3! 4- t&t ﬁk\d[‘f_ﬁt‘s “th {] ’%&MIILJBQE&QQH%@UE Eﬂu S EsG W
I\I-{[I et hyl - fw(jtxé\t rahydro-2 pyra‘ﬁ 4(33% chhies noeq WY
yraz ’b’f@ 4-b] pyri di n- 5-

y ] met hyl }-N - [(3' -forrryl - 3-bi phenyl yI )mst hyl ] pr opaned
i am de (50 dlnethylethyl

r
I
am
ER RN A TR S I B et TR
]Egrl | owed xloyt © i\laﬂﬁsw&l)i»)n}rlgfiﬁgsfiipmﬁﬁ;\i x&clff sm‘.’fﬁﬁ );idgiﬁls/goiéﬁﬂd
. i n di methyl sulfoxide
(0.5 “’qu i{%ﬁ‘e ﬁ%re was stirred overnight at room
t enper at ume of PHe (raaction cwasiquenchedcas fhessatunat etk
NaHCQﬁI @nQvQﬁ(EB%tﬁngu% w‘ﬁtgo‘ﬁd&%élsimr;ﬂ ié%%gpjaﬂ gc} ‘szh the
organic layers were was saturate
( Na2Bog¥eaftthe Brid8 atmat e dhe sty rde hddiopbogades: %r‘rteumw
redi sgokvedr) RaVeQHINBQu{dLd) and purified using a
G |l son HPLC (aci dic conditi on). The product fractions
wer e conbi ned and the sol vent evaporated using a
CGeneVac EZ-2 B‘e‘ﬂz@ﬁﬁu&t mmiemmlstesﬁ&wl‘tl BB:A8ShauL: Was
added TFA (‘Of 1 { , m Jén di chLoromst hape
(0.2 ni) *&nd' ¢ ‘é’ “‘iftﬁ‘ré*“zmia”é “]Eﬁ SEBE TR 1 HE Py supfetion
evapba atoom sowen pitghtecorfheersestk iy cmg of @sihdue; was
LE‘E'CS?EL.VS.Q'C’"%B%{?W‘ @Mg%g YL a8 310980 Bl 2@,
conbiviedralriehetidreingokdent: auevapo roaft segdndigic wg ptaﬂ Gemewfa Bt
EZ- 256M gggn@t@mm%g% basified by am ne cartridge to
afford the title corrpound 6.3 mg ( 11%9. LC-M5 mz 653
(MtH) +. Exanpl e 183
N { [ 3MVR, 51 Di azabi:uet 9hdds blBRPEFZay b ety dmdahizRRaRY

{[I nﬁaﬁ%ﬁhyr ‘LA‘I?”“(L%?‘F%WH?“C)% f}i’l—’ﬁﬁ‘/‘ﬁ’aﬁ“ﬁ”‘y ‘a'i‘ﬁ“'ﬁ% | H pyr
azol o[ 3,4-b] pyridin- 5-yl] nethyl] pr opaned| am deTo
Dl;{a[zlol o[ gL it E\']){xl\ o ﬂzw&&egrg?py pmgoat :!3_*[- clatm ?{1 tu*hzé’ 1 COTY \rm*)*_ IHp
yl ] met hyk}s Nmpg(&&%rdtmmm <@uiiop henyhytiyaretdeylskipropane o
i am ge, (2! 08 e W ded 1, 1-di net hyl et hyl
2, 5- |§z!gb|uc@gln%[uﬁ ggﬂl[mqg2 t"\gﬁ‘}z %Qcar boxyl ate (34 ny,
0.172 nmBkye i@ﬁ%éweéihﬁyﬁhla&ﬁ@%a@%ﬂ# ?i@@bﬁﬂﬁgi*s PatpFRct the
Mol Ji-apdinActdl£ 4. 91 L, 0.086 nmol) in di nethyl

sul foxide (DVSO (0.5 nmL). The m xture was stirred
overni ght at roomtenperature. The reaction was

quenched g t aSafstinatiacthNade; gm axds E@%ﬁ@ \,\Mai‘é hf EROAC
(3xIm % Conmbi ned organi c | aye gtwere

sat urat ey Nty qr 198 ’”(*Nﬁ?%@ hﬁ ‘b‘ﬁﬁcenf’““ét‘ éiﬁ‘“?f*rﬁ‘é
crude pr odusts cuweliginedis Sodwe troloto MEORERIVEO ufed kdg prand
glr‘lgldu‘léteg? ggéﬁnggﬂég\ Swz*‘rtt'inﬁgmu Y o | i(z:r} i%gsgslou\ﬂlrgw%pm wded by
evapuoratedoisingcante heNas «EZ-i@t‘?é\ﬁa‘{}‘or ator. To the
resulting residue was added TFA (0. 198 nL, 2.57 nmol)
in dichloronmethane (0.2 nL) and the m xture was pl aced
in a das-Col evaporator overnight and then the

resi due was redissolved in MeOH/ DMSO and purified
using a G lson HPLC (acidic condition) Product
fractions were conbi ned and the sol vent evaporated

usi ng a GeneVac EZ-2 evaporator, basified by am ne
cartridge to afford the title conpound 6.6 ng ( 11%.
LC-MS nfz 665 (M+H) +. Exan'ple 184
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UE for the wirel ess data packet communi cati ons by
bi nding the IP address of the first session with a
woerve/1eddr ess (HoA) provided by a core policy PCI/US2009/033151
enforcement function renote to the access node. A
third set of codes causes the conputer to commrunicate
the establishnent of the first and second | P sessions
to a policy rule function. A fourth setof codes for
causi ng the conputer to conmu#i cate the associated | P
Address of the first session in response to 4
i nst ant i AEFBAY SFAA B ESERERY I P08 &8 L Enontly ik spdi nagiet
rul ecdanetchns byAifdfetile 18 eddr@ oiCRARS CAUSEHT 4 1RBw address
compyter ta.tie the first and second sessions to
i dent 1fYPTREISICEY PRI SFCEHEAT IURTETBR SiRerest mis
pol i cy r ules fneathinteabie: bnfabiotn: pOBLS}: shds-anotin@tsions
addi&%%9§51ﬂ§gﬁﬁ&m an apparatus is provided for
provisionrng policy rules for nultiple data packet
sessi ons veye for gopipredbegshoommuni Fatddom detevion kestio iuser
equl 9%@& o MRANELAL & } EQY dsf%ﬁzq.mfo A XP%\sste%p LQI xsth’!t;ﬂg r@ief&! £k,
I nt ernet Protocol (IP session for user equl pnent (tE%’
for wireFess fgatas peekerd eomromivatd dms by mheairhivagen
an | Roaddiessprov 44 kY «an AcLess policy enforcenent
function at an access node. Means are provided for
instantiating a second |IP session for UE for the
W r el ess 1tlat arhpagket:s SO N, Gahkaspiykebi nding the | P
address of the first session with a home address (HoA
provided“ﬁ?“g”ﬁﬁ?ghﬁﬁ?V%?}%ﬂ?g$%@ﬂ§ﬁRthﬁ%‘?b’g?% T e)
t o t he aecses$rnodemniddtans: @rdisproviiddtls: Fofkssion and the
co m*Hgér‘?%toh Q}ga :Ea!lgzi ?‘»‘S;cgzl%lla }.%ei{] g\moxfatcti‘ Qv%b fzilcrﬂs Eddraﬁn ds:s!‘ tiye fivss
second I'P 'sessions to a policy rule fUnction. Neans
ar e Provededhfobcoonfaiccar kmgng heedissuei eed (PR} with
Addr gss..of ipt.he.Li;r st session in response to
instantiation of the second IP session to the policy
rule function. Means are provided for tying the first
and secong se$shRSwl & ddeM nfixet-b8upeldl cy enforcenent
function where the policy rules need to be enforced.
[0016] | A4S fU AT HE HhBt P AR dpFaraft s MY sprigvried
for pcevistopiagypakbiy: hulieswfior multi pl e data packet
sessi ons ouet, Ruiel ess. communi catl, on. et Aok Lo, User
equi prent - VAR ACEedE Pol ey URCTIROA PAL AT adtdsEhode
est abhirghiegicaiofd xghd dontserpiet crlRrotoedhnc (iR s esaidoncsfor
user,.equi pment (UE) for wirel ess data packet
communi cations by obtaining an I P address. A core
policy enforcenent function renote to the access node
I nstanti af es 1@, %%@tﬂgsﬁcﬁi@%%ﬁﬂ@& cf}x%ris’f!%:‘:I@Qﬁiji&;@% orior
Wi rel ess data packet comuni cations by binding the IP
addr8sE" §f “PHEPEr st session with a home address
(HoA). A policy rule function receives a comruni cation
conprisi%g tQﬁﬂgsLﬂbl%gzqegtgojwyhe first and second
| P sessi dhs antBgAAYSoET 4t iR EHE first CoA and
for tyi ngetah@®r towons@sSizdns. ussFReuigoimen gelsbly ruies function
enfqﬁ&gg$g%wgggggkpn conmuni cates the establishnment of
the first and sécond | P sessions to a policy rule
funct i onmehEr dorainpglpbioy rderfint cdne B tlame trifomation,
communi cates the associated | P Address of the first
session in response to instantiation of the second IP
session to the policy rule function. The policy rules
function ties the first and second sessions to
identify the policy enforcenent function where the
policy rules need to be enforced.[0017] In yet one
aspect, a nethod is provided for requesting nmultiple
dat a packet sessions at user equi pnent over a wreless
comruni cati on network by communicating filtering
i nformati on conprising routing information between the
user equi pnment and a network, comunicating the
filtering information by a core policy enforcenent
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also referred to as user equi pnent (UE) or access
termnal, to establish subsequent or sinultaneous data
wW@awRae013essi ons #1, #2 106, 108, such as but P@I/US2009/033151
limted to Mobile Internet Protocol (IP), with a
plurality of access nodes #1, #2 (e.g., base station),
110, 112. The nobil e node 104 establishes each session
106, 108 by obtaining a respective care-of-address
(CoA) 114, 116 from a respecti¥ve access gateway 118,
120. The noblle node 104 has a home address (HoA) 122
that faciditate¥raseesspngrassoeiatres servigedamilice
NOVi BGsiRL LWL E R A6E 8SSmURLENAYSofls LAl 8N, ADRIE.
agent (HA 124 at a core gateway 126 nalntalns
i nf or mat i*BACSBHHTY {FHE BERTFRISTR PRt bR h e BesiEEry
for exangle)i@ceess «gefbal TS F Viraes ¢cavaictabluenfolcoms
a pagggﬁ>3§}%ip§ work (PDN) 128. First and second
access ‘%evb 18 120 for each access node 110, 112
respectlwebyp@amemowﬂmﬂtmarenmmmh+¢memmaﬁsx@atemﬂysﬁ&ﬁ
in order, to. estabhd sh.eac ; +08: ]
ngent 719 55 A R 26 0. ST bt b
122 wisrdys tfedest @oonswit adipmg Blresf 0040] A pol i cy rul es
function 132, Whig d}gapmsuﬁ@!&wgfm@q GELLA AL, e
comuni cat i on netmor as a need to distfibute
Ful eSPbTTEtiepEs B8t e stond? Quariseyl Bh Secipied @it O Sy Coa
charghng,wgtgtgmj\Nughese sessions 106, 108. By having
the hone agent (HA) 124 and core policy enforcenent
funct|on‘{ﬁ?%@ﬁﬁ?ﬁﬂgﬁﬁﬁﬁﬁﬁﬂh?ﬁéf@ﬁ?ﬁﬁgém%SQd%?ﬁﬁﬁﬁfHﬁ&“
122 aﬁdmC@ﬁ@ﬁiiiﬂam&lﬁq&ﬂn&h%fp@bmcy rul es function
130, poligcy rules can be progr(atec d“§§eq]nate% to
a respective ‘&8 cese sl T‘ Y OF SRR eI eR 13
140 atutMenaﬁmess»@amemmys»@kﬁg<£2@m,{®@&&k;mt&¢mn¥P
Alte&gghtg anh,u dditipen, in one aspect the nobile
can re resent a stationary or nobile device
t aki ng adwanib afg'et aod seginfi Pepipinge dapibnt pdines foferthidutc e
acce§§w9qd§d%ﬁ;ygﬁgu enihked. SUCh as what flows are
routed throug node, depicted as a session # 1
interface 142 and a session #2 interface 144. A filter

ConponentﬂCapir%%%mm@tdz@zg m&%%hb@mf or dl fferent
IP flows throu dlfferent accesses 14 i nst ance,

igh dif1 X
one node “F90 SEAHYBE TEAPEHI ENEGFE Hitgh A n?ﬁﬁ%ﬁ?1a39““x°““
subsefdfheak: zﬁ&l‘ﬂ\xﬂe@ﬁ&(\((ﬁr@wm;ﬁ}h £ ea mmgqhmah toff medi 1@ session and
cont ent} whel-eas ;(ihp grher lode Llg. t \u i%}ﬂgdqeuuﬁp fiysy

3 ;mfm of & 3€tem SSi0p A EY
non- SUBSET el FTow bandwi ath” P essayihy” Ser

The HhmsnagehimﬁﬁwwLI@A%advaﬂﬁagegwﬁtvmtdndobtaVﬁ}wmw
i nf or.0BLi.0n: Jyggarding this different routing of flows
and communicates it to the policy rules function 132
so that policy rules are appropriate for the
respecti e sessiQNsud86aid 08.«ikRQ04R ] nolify ok Gneor iBieier for
policy charging control (PCC) architecture 200 of a
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char gkang senfsqreenyent functi ons (PCEFs) are provided,
specifically Access PCEFs 206, 208, 210, which are
| ocat ed respectively at a3GPP access gateway (GN 212
and two Non-3GPP access nodes 214, 216, and a core
PCEF 218 | ocated at a hone agent (HA) 220 at a 402
packet data network (PDN) gateway ("core" GWN 222. The
PDN GW 222 and HA 220 are interfaced to operator's IP
services 224 and 3GPP (AAA) server 226 via SG
interface and S6¢ interface, respectively. The UE 204
forms an S2c interface respectively via each access
node 212, 214, 216 with the 402 PDN GW 222. A policy
and charging rules function (PCRF) 228 conmmuni cates
Vi a respectlve S7a |nterfaces with A-PDEFs 212, 214,
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gateway 616, also referred to as "core PDN GN. The UE
602 is then able to request a local |IP address (CoA)
wo c@aitedie7 A- GV 2 608, depicted at 618. A new | RETZBSR009/033151
(I nternet Protocol Connectivity Access Networ k)
session is established (instantiated) by a new
access- PCEF 620 at the A-GM2 608 by including all IP
addresses configured by the UE 602 in the Iink (bl ock
622). [0064] In an illustratilVe aspect, this is
provi ded_by the A-PCEF 620 sending an Internet .
Engi neeri'ng THSKRIEEICE CerEFFY ﬁﬁprffa%é?@r}‘ PlRFEgERE jurther for
Cr edidaifGonte ohor ReGuEster:GER), Message to a PCRF 624,
linking a CoA with the | P-CAN session, depicted at
626. The PCRF 624 responds by making a rul es decision
(bl ock 628). 'i“i%s.a;\dz&ﬁhﬂtetdmin bhaakhb Blqe «Lm;» Pl 624
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624 provisions the A-GM2 608 by sending a D anmeter
credt ot ol answer (CCA) as depicted at 632. The
A- PCEF 620 at the A-GWM2 608 installs the PCC rul es
(bl ock 634) . \The:AwGW 2808 Lk AN & 8ceBcdiRG8k wlePeguipment
addr ess ( CoA) response to the UE 6 2 as depi cted at
636. VTR ESGOPTPF GV eS8 BY I update (BU) to the
420 PDN GWahdQaitihaticrinh 6liadesn b hey HRRR ASOh 88 8 HRA cen
for the UE 602 as wel [ .as the new CoA as depicted at
638. D HUEL] PR HEHE "Ky&%Et (HA) 640 at the 402 PDN GW
616 keepswtzr ackingthethade mssetiral k @m;«dﬁet we enenkoXuamnockh
perf%r‘ﬁ‘s“ %‘m gs gEb}g&l mg.“trer'%tﬁgf{}%; al %gﬁ Eigﬁ, Tzhdi[?‘!:\(I (%V\sl,%uc
pr owiidless et ;RERF 624 wth the CoAs regi stered at the
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t he APCE 644) it end, the 402
616 Wendstian Bhametier CORMHaIR el s FbA and CoAs to
the PCRF 624 as depicted at 646. The PCRF 624 bi nds
the | P-CAN session to exi st| ng Application Functl ons
(AF) sessi onst &HEN SHECHY PUsshin TRN s gt sossions at
modi, &ér@@l&%ts{’@z‘ Dk L@é&&}vﬁtﬁﬁh@m?%&ﬁl@ *rrﬁtlﬁ@s a PCC
rul es dec .S ni(*bm ,000). and .responds wi th -
Di anet er® GEACIHE ST CYRT R U EE DS HHE D0 %W"(’“&r%
en ;ﬁiﬁsmnsitta»hkzsz it her REGEmrukestbiogck 654) and sends a
B B SAORP Rl R 15 A R OR L
nodiiseatbo fmiie: nedet wihppnepr ioat‘*?@i ash dephotiedssatic558d
bet en 24 an A-PCEF 660 at the A-GWI
\Aféf)é%i}%lﬁ%*@ Q@gvgblgved base node (eNB) 700 has
a corrput § Y phate oy wisFoRing RAEY PO Vi S HBRRY Sipssmas
set 5, QfoCRARS: QN 1 CAUSIDPLRCONRUL 8¢ 118 GORE UEL provided
nultiple Wireless | P sessions for client-based
rmbrilri”ty within a PCC architecture. In particular, the
conputing platform 702 supports such sessi ons having
nul tiple,carg of addre i oD .
associ at 8d witH® éﬂhd}n%“é ?“{éiggﬁ)(r BA} he T}“?di Ehﬁ%lbb" By
Pol it yscamdipGharg: ngtGentrok ur(»t@@@)xs“p‘wrmmsmmi n
particul ar,. 1t Elg%eg,ggpptr‘qgmpl q7,4,02 i ncl udes a
conput er rea I'e" st orage ne |um e "g., nmenory) 704
that stores a pl urallty of nodul es 706-712 executed by
a processors) 720. A nodul ator 722 controlled by the
processor 720 prepares a downlink signal for
nodul ation by a transmtter 724, radi ated by
antenna(s) 726. A receiver 728 receives uplink signals
fromthe antenna(s) 726 that are denodul ated by a
denodul ator 728 and provided to the processor 720 for
decoding. In particular, a neans (e.g., nodule, set of
codes) 706 is provided for establishing a first
Internet Protocol (1P) sessi on for user equr prrent (UE)
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second access gateway existed for the UE, and a nodul e

for nodifying the prior session through a policy rule
WO e0vetidam? i ni ti ated communi cation to a second BCOESH09/033151

policy enforcenent function at the second access

gateway. 9. The at | east one processor of claimS8,

further conprising nodifying the prior session by

term nating. 10. The at | east one processor of claim

6, further conprising: a noddfe for communicating from

user equipment to the policy rules Junction filtering
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product for prOV|S|on|ng Jpolicy rules for multiple
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I nt er net Pron@mokuél£wmﬁmr$tnsessmmma&@m«MSeﬁpozxr § at

eC]UI Ef asr:]st '(lUjJ:%mg Qru‘w \%t g‘* twt »? pzagﬁ)&mfan%r?g»gagksngaetm rl?

poI|®¥ﬂ@ﬁﬁ@réewﬁﬁﬁ<b&nctlon at an access node; a

second set of codes for causing the conputer to

establish a second | P session for UE for the wirel ess

dat a packet Gonrngiiue 8 FowmsisynBivhdisigethesPradteess

of tRBydduf Str SEEHONM LR Rs BB adALeSS: (HOA)
prOV|ded by a core policy enforcement function renote

to the atERSE WoFRERIFEE BETOSFP° CoHEEF Sl (b R i
theb&@ﬁﬁUhﬁﬁu&@;ﬁﬁﬁﬁ&ﬂu&&ﬁ&\the est abl i shment of the
first and":setlgorlg%xlupimsfg ‘Ifo t%axt 91 «?b?g 1|$C ragﬂf jﬁb oresment
function™ & fou ' fes™ CAUS WGP g eniorcement
conpwt@rtbapﬂﬁnnunn&ate<@hmca&@o@nm&aﬂmh@ﬁéﬂﬂmésS;&ﬁmn
the firstsS8ssiQn.in response to establishment or
updaté‘of Fééggc%ﬁd | P session to the policy rule
ftincti onsandnuataplishiphrger gk oo desssfrorccatisiemg: fipetion by
COMALBey ol 1l M“z&l"@ssafd'mf sk ands seeond, §~%§}§; Qnscte
identify the policy enforcement function where the
policy rules need to be enforced. 12. The conputer

progr am g oduetmpogfmcl\aw&%ﬁ it NRh HGQBRELSENGiseA Set
of codes for causi ng t he conputer to receive a binding

updéti‘éfmé‘f’ébj““far‘bfﬁUE SRPRCRS “%@jéﬁ?m” At a set of
codes f arnscatisi ng the comput er to connunlcate t he
|es]tstag:']:: ISQEEF’SOI}]CG%”\%M 5\_2 Iéﬁél&‘i x,?ifd’_!ﬂrl&;s é{sﬂ“s Ol(l)}"ﬁih)“ L&ﬂ"?j‘b'& 2 i“ihim?
assotirabed wivth tsheqlipnatdd desiciebikt he first | P session
to the paligy. Lu.e.fnction by sending a credit
control reqﬁeégu%gxiy ith registered I P addresses.
13. The «s@rrp*ﬂtserﬂ ?pyr»egv?amrfiweéme@imé@%i 5 tha Ao prorprepn
CONMRY S bl nuic@ B8 on Rhoc6QURS - hiQke £RNSINGA TNE 0L 8Fc of
to determne at the policy rule function that a prior
ses$iOH MU a second access gateway existed for the
UE;, and i &€ty 0 80des if ofiabeasisixgy e eaipuie foutie:
sessi o ! through a policy rule
funéigbﬁmWﬁf?FéVggtéS ini cation to a second access
pol i cy enmf:orcengntebuncist dnciat &b hecisiecong:iaccess
gateway. 14. The conputer program product of claim 13,
further conprising a set of codes for causing the
conmputer to nodify the prior session by term nating.
15. The conmputer program product of claim 11, further
conprising: a set of codes for causing the conputer to
communi cate from user equi pnent to the policy rules
function filtering information; and a set of codes for
causi ng the conputer to determ ne policy rules that
reflect the filtering information. 16. An apparat us
for provisioning policy rules for nmultiple data packet
sessions over a wreless conmuni cati on network to user
equi pnent, conpri sing: nmeans for establlshlng a first
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