Dual Pharmacophores - PDE4- Muscarini ¢ Antagoni stics
FI ELD OF THE | NVENTI ON The present invention rel ates
WO 2000003R4 conmpounds of Formula (1), or salts tP&r/E83009/033304
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
phosphodi est erase type |V (PDE4) and as antagoni sts of
muscari ni ¢ acetyl choline receptors (mMAChRs), and
useful in the treatnment of, and/or prophyl axis of
respiratory diseases, including anti-inflanmmatory and
al l ergi c di seases such as chronic obstructive
pul nronary di sease (COPD), asthma, rhinitis (e.g.
allergic rhinitis), atopic dermatitis or psoriasis.
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fromthe group consisting of hydrogen, optionally
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o, o R . o, o
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and dredneddergih. ring is a pyridine. In one enbodi nent of
the invention, Arl and Ar2 are both independently
selected froman optionally substituted aryl,
preferably an optionally substituted phenyl. In one
enbodi nent of the invention both Arl and Ar2 are
i ndependently selected fromoptionally substituted
phenyl s I n one enbodi nent of the invention, the Ar2
ring i s phenyl. In one enbodi nent of the invention,
the Arl ring is a heteroaryl ring. In another
enbodi ment the Arl ring is a pyridine ring. In another
enbodi nent of the invention, the Arl ring is a phenyl
optionally substituted one or nore tines independently
by hal ogen, al kyl, al koxy, or cyano. In another
enbodi ment the Arl ring is a phenyl optionally
substituted one or nore tines independently by
fluorine, chlorine, methyl, nmethoxy or cyano. In
anot her enbodi nent of the invention, the Ar2 ring is
phenyl, and the Arl ring is a phenyl optionally
substituted one or nore tines independently by
hal ogen, al kyl, al koxy, or 8yano. For purposes herein
the ring position nunbering on the Arl noiety, when
Arl is a phenyl ring, is as shown bel ow. I n one
enbodi nent the Ari ring is nono-substituted in the 5-
or in the 6-position. In another enbodinment if the Ari
ring is di-substituted it is substituted in both the 5
and 6 -position. In one enbodinment, the Ari 1 ring is
an optionally substituted phenyl ring. In another
enbodlnent the phenyl r|ng |s substltuted one or nore
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topically, that is by non-system c adm nistration.
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the PDE4 enzyme, the enzynme responsible for breaking
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revi ew of the potential therapeutic activities
Pml SlnfAeeardipg stoi anqﬂe@pmreé&rmdyembgélm hecnoser efeliel disslosed
oo HoB 8543 Yt FURPHO SN FRaar oo B A9haA s
is padi ¢fdhe Isysnge Eﬂpyar T htajﬁonuaruryvmtacgng Btrugtare2p@vents contaminating

physiEal Rttt FiptRRT obE s e 6o & Bttt pgeling cap has

beenCIaamnvelngGFBéIfngd?ﬂb}gsroﬁagﬂﬂg ts&ualﬁﬂe dées riléty:ﬁﬁiptetely\é?lo&se and
nettieri odl est erases r.egu alr\Na .

covet % rHossed] E036u it IBoRh Aredydes HAH Pstade REAVSNT inadvertent

contéFﬁmat[l;?hﬁontBbDWlth AW rose/ 9TARS p?d]ectﬂ@' étﬁ:c@:re T\Wﬁeih@lf enhbEL solidly
inhibitors in respiratory d

Dru
encirgigs olbesneser pgmﬁ smmg.e, gShogitsh block; Qgeriergg\@lth -gqeothenmseg prevent
humé’r‘. §|bé|' Ebntakt Mth tthnAs‘énSﬁn 0 nBrRaingdeE t8TdiGkect the nose from
ance whi ch acts at both rfuscarinic receptors and
contammatml\)m i nhi bitor at the sane cell offers t he

o LG AcaRRl f rlother SR e e rBhicd & oAl Hrfiocting
guard mjnape:_rpdmted patoge standaid, ﬂoa{pm-ﬁMSymgemnﬁngeé gbdhat a needle
i nter ag

cen B aERARbHe o Besneaanal B 2PBACHY: cEuel RS Fiaael known

in th@fartl \Whed PRISBRE PREMIASprdtdcts tIROnGHERO NG byrﬁfgﬁ'ifrérﬁf(ﬁ»ﬂtarﬁﬁatlon by
co-disposition at the cells of the Iuggs cannot be

Cont@(ﬁa\’l’l%ﬂﬁ’t %wlt@mwpm@l%wrmw@gsm twaeR epoperating surfaces
lcBnAd@d UfHel e i

of aqu‘?e? ore of ? er s glpﬁﬁft l| gg%ts gr@a%”eer ggﬁdéntéﬁ% re?%crmg the

likelibaodidisgusidental dnaengagemsntcﬁurhge:seung conpared to

QG RE N BRR BLarlo s SRR EP IAREAGARA S i Hovided
for mbwcﬂm ahédipe ofvd llueal emdeetmrfeomnmmathatwn owithoiut aredming the
engqg,eggatqiéx h?ftaéen A B%@?@rtﬁg\égéreég%zmn%t l'gﬁlgr(\etsamf) {he nose of a

ynngenpwe%daé& H{@W@lﬁé% 'df Fuid RaKHyEtdt ane c%ﬁﬁé&t@hn@eﬁv@en the
he invention may be used in combination with or

- frontah aftachmenteangd the syringene Accpistinghéione prgtames emppdiment of the
exanpl e selected fromanti-inflammatory agents, other
sel ective anticholinergic agents (particularly an ML,
M2, or ML M 2 receptor antadbnist), b2-adrenoreceptor
agoni sts, antiinfective agents (e.g. antibiotics,
antivirals), or antihistam nes. The invention thus
provides, in a further aspect, a conbination
conprising a conmpound of forrmula (I) or a

phar maceutically acceptable salt, solvate or
physi ol ogi cal |y functional derivative thereof together
with one or nore other therapeutically active agents,
for exanple selected fron1an antl |nflannatory agent

o o A IFAS AT SN\



1.0miCad 2, 1.1 MM MWA 2, 11nM d ucose, 20 nmM
HEPES (pH 7.4)) with 0.1%gelatin and 2.5 nM
w@e@bamsed d]. 100 niL KRH assay buffer with 0. 1P6TEER09/083304
and 2.5 mM probenecid is added to wells of dye | oaded
and washed cells followed by 50 nL of 3X conmpound
(IxIO8 - 3.3xI05 Mfinal in the assay) and pl ate
mvenmm rrme tsubBEC mhethod Ocomprigess phwiding: @ eyrigoe| kaving ian forwardly

oie TSk e P B oG R B Ao

that ﬁddjmatebasehsstarﬂwy bﬂﬂalengﬁ@@ﬁerﬁn of | ther egriregec evitts a cooperating

engagg B tiAce BiTORS| SHBCNTER uL el aqyibREs Rk trgasfasto the
synng?@béﬁ’éi the forodd gartirat ddhg BhEERINeshtion tHﬁbrﬂélSa’ﬂlﬁéchm‘eﬁer
0. 1% BSA (no gelatin), is nonitored in FLIP

R fo
9&%1@& oMerording 't%eﬁﬂoﬁiﬁfnﬂfﬁi?"querﬁmqme"t s e invention, the
fonma?&lgcﬁr'&]écﬂﬁﬂa %Shé?(fi éouﬁiwnl)) %cﬁ&@?@rt&h&b\ﬁé‘é( [g%ﬁhbnently affixed or

arau et a\, 1999. Mol . Pharnacol
attached, s86h- @stay sonierllyrweldinga raliéng.rordhe Jike ot theostiriagetbody during
vehi cl e or conpound pretreated, after
rr'am}lé/g&hﬁ’taneous addition of ACh to each of the 96 wells
i §004193 NPAcherdingitm @dothEhembo8inérd adidiie iroention, tehmedical device for

oo GBS PR BB 10 PR R 5o

fixed belatiort toABeindst that sassandsithe ridde 2ad hsintergalbnthtdaieddiut does not

extori BB bt Ao e oo BESR S ppiegee o Efbsiton
in whidhhit bktbﬁdéaﬁ/y&fd thBeipAfFithd AGKE: Bt KERGWABR toA FEssHAdvhich the

is believed be active in this assay if it has an
tip ofitag mose 'So@fmeeﬁ dggng eranastion ohfifigntal @dachnegnthirier jo use, when

the p??} S asgéarﬂflsg S8 |t%'f%g¥$?{ilg@xt@|\dﬁld°€@ﬂdne§ﬁ@ﬁo§é‘ is recessed

oun e nost active can
and nrotmbedfmrﬂmn’;anmeam 149, 151-1 62, 164- 174,

L0038 podifing 7 e ooy 19° 1500y 2Ren2 08 o i

disci@éset thaBwillasimiuBaediisiysprojecph it ridseaf rd madicalnddvine intended for use

. t agoni st.s i nal concentr tion neti
with R AR P O BT BEESLNTEN 5 4pa AR Wi also roduoe
the likelindadt dfothe GfontéitatiacHmeat beeoimiag idisengagse frbar the medical device
activation: pA2: Conmpounds which show I C50 Sof < 1.0
duringifS®ay be further characterized in a single conmpound
Cqa62()t Aé&dr@ﬁ*\glﬂ) R@btrer @ﬁﬁﬁﬂrmé‘?ﬁ of HY invantRA QG\Q&hé& is disclosed

potency of nore potent conpounds agai nst the M,
for prateching rtaeem cfsa lype qospeetar toat| ﬁupeﬂnefduaamesilcal dewce from

o SR I sBolly , S0h0  r o

provitihl'rgea ;Iroteetwa/vguardltmt iprojédts famargly theybud thamese rte avhich a luer

comgild 4ol 5 165 Bt Sl Ot S s o

compreRiisethe iRRBAYSS a SAndHE IR inteiSccoRits 8 flohll hfactrhent.
ant agoni st (single concentration for each colum of 12

wel l's, concentration determ ned from|C50 val ue) and

i ncubated for 20 mnutes at 37 OC. Buffer is aspirated
off and 150 nL of fresh KRH assay buffer with 0.1%
gelatin and 2.5 nM probeneci d containing vehicle
(0.01% DMSO) or appropriate concentrati on of conpound
i s added and incubated for 10 m nutes at 37 OC. Pl ates
are then placed into FLIPR flfor fl uorescent
measurenents. After determ nation of basal

fl uorescence em ssion, a concentration range of ACh
(0.033-100,000 nM for M/ M and 0.33-1,000,000 nM for
M2) is added to vehicle or conpound treated (col ums
of 12 wells) cells to determne the shift of receptor
potency in response to ACh in presence of conpound.
Compound potency at the receptor is determ ned using
the follomnng fornula pA2 Iog(DR—I) - Iog[B] where DR

o o o -



fold in the well with DMSO to give a 1.26nM sol uti on.

For a nore potent conpound, a nore diluted solution in
wOrBO10%94 be used. The conpound is further di | PCEUS209/083304

DMSO into colums 2 to 9 by 8 successive 3-fold

di lutions using the Bionek(r) 2000 Laboratory

Aut omati on Wor kstation (Beckman Coulter, Inc., 4300 N.

Har bor Boul eBRIEF DESORIB3ON THOTHEDRAVWINGS CA 92834- 3

Aot T B 55, BB AUl b

relatlonmds denfolidwing f@Mesfoﬂﬂhmdr%@Eﬂgs whérbint or roflum last, is

sap0|t|ve .ont r. ol Slgnal 100% r esppon .
AJgG s o SRR . RaRRbIsSpdion 2hSner SBRodIgHent of a
syrinh8 &f eieamentop halifg lasséwn cBp! oa@lsérﬁ be el 2@r 2bed-filled syringe,
Aut omati on Workstation. PBMC cells (peripheral blood

ShowRGRGIRA R SCard projeeiing feardn of {errose sh e mERaehuan
bl
nggd A .@%mgx%?/aa% ?lfiéﬁé?{\ﬂélﬁﬂ%ﬂé @rﬂ&@% Li’e%%ra&?%é’)é'yﬁnge of
FIG. f1; withilee sezlingnep remosed/ 0149) from nornal vol unt eer s

u g at: ' [ - :
18032 LR i W) B SLRRP A e g 6 . 2 that s
coax&ily cligrediwitew GAVES ¢dnnegtwmn6btoﬁilacl$ﬁ@nt40(‘fhe ChBME® cdBnector
to th of blood is overlaid onto 15nm Hi stopaque (r) in
0 %«?X 'n(tm tubes. The tube is then centrifuged at _
alfiGt 488y sfd@rele‘aatloﬁowm'l Npartially ihheactieh| of the asyfingé ant aLAVE®

conng57 PG 3 pfer s LAY ES Ranestordiningn AchpAd sofront portion

ofthggglmt}gg (Low endot oxi n RPM 1640 nedi um Cat No: 31870,
I nV| trogen Corporation Invitrogen Ltd, 3 Fountain

Drffle 5 Fsnanisnraeddstaledew mirthe froat paipnpyishg rayringkof FIG. 4,
betté?‘i]fﬂis%ﬁhé‘&el&(ﬂl@%rﬂﬁetﬁébﬁ ttﬁ%&ﬂbe S Ithegbﬂéﬁﬂh B6nnector;

(I'nvitrogen Corporation, 0302
pefTiGe 615 arsida elepatinmpdew, artiallytin seetionCof iherfeant pertiocaf a syringe

of thg ovehio it i Bty phS: B o Bl osatph L Ao R connector

prior36 mtta¢hrbent of 3k h¢edié adsémbly do el é.wmge;d about 75mni

L HiG5e, b lag slayatir i shiulie seelon, VP eHTnge inoedie

assenitsiy bAFHG, G &ftér'theieedl 48demiflphasibesti aflacheaud the Toat portion of
sypernatant is renopved and the concentrati ons of

the syRfi9%ar e det er mi ned by el ectrochem | um nescence assay
USFI@ g% NSﬁPel@@a’ﬁoﬁ Vi@ %‘P\éei%néé/ﬁ@nnb %Cgiftﬁh Qﬂdde( Yepart of the
Scal e Di scovery, 9238 Gither

syringer hedi, atheogaard Q;snpnsmeart rféemaNFihr@@Wawwm}cawsgﬂar and a

ooy el YA TP i B i

forwandiy &ombydhdmai rcxmdalrc twnbnancua'déabmmgahetweten sachl mosteclosely
acioBG 551 8 §3priymb 8 o ARl oS, BUBIARu of g ouers

e|emglmﬁan Ser um Cyt oki ne Assay Di |l uent |, (25n1) l\/bso Scal e
Di scovery, 9238 Gither Road, Gaithersburg, Mryl and
20/837)9 issa §lﬂ’&e%le‘{a$|°9 \igw pEthe syrigwemt FACVBDWEN éh% front portion of

t
the RO GEPT I ReRRDTNG RS, PU SdBipeces forvaray of the
noseoftbewange non speci fic binding. About 20m (ul) of :
supernatant fromthe PBMC plate are then transferred
fromcolums 1-1 1 to colums 1-1 1 of the MSD pl ate
using the Bionmek FX. About 2 m (ul) of TNF-astandard
(Cat No. 2 10-TA; R&D Systens Inc., 614 MKinley Place
NE, M nneapolis, M\ 55413, USA) are added to colum 12
of the MSD plate to generate a standard calibration
curve (about 0 to 30000 pg/m final) .About 20 m (ul)
of diluted sulfo-TAG anti body (ca. 1 ng/m working
concentration) is added to each well, and the plates /
wel | s are shaken at roomtenperature for about 2
hours Fl naIIy, about 9om (uI) of I\/SD Read Buffer P

a ~ .



chloroform at a suitable tenperature such as at room
tenperature or at the reflux tenperature of the

W@ ei0waee24 Conpound (XlVa), wherein R, R, c apdI/OSmn®033304
as defined herein, or the salt thereof can be prepared
from conmpound (Xl Vb) bel ow, wherein wherein R, R, ¢
and n are as defined herein and Prot is a suitable
nF @ od@nis parteptarged ci@taﬂupewuomtrusfront portion of FIG. 9 that better

vy B PRS0, SRR 0 87

(FEB1 1bus d oidy)slavetionWiewd rof Lgnotiest ebﬁb(ﬁ‘fnfn%ﬁt edthméﬁinge of the
bl e ac dic conditjons, .such as with
inveriBih sPpuEaalografy it PRIGGIEB AlaRbot 1A il Iy the syringe:

1FG dit 2xgresyridgat adCanmay gl F(&! YD) but il ehe) fBnt pbitionaMdwn in

n are as_defined herein, X is ethyl and Prot is
crossegestipn iR iip5ato Yout the gyrrd @rawctﬁefom@rgb{rcé dheposeaidhe shringe;

0i=|@ WT@gH@né}&eé %b?!'\ﬁe\&%‘f’)m? YBR( ﬁ){ﬂoﬁo@% Bing®' & FiG. 12

fined herefn an
that qettfr dlustsatep) tae fignwardiy biased |g®&apﬁb proctﬁqileg dotyagly of ¢he soge of the
syring& e’ cially available from AstaTech, Phil adel phi a,
A) or 1, 1-di nmethyl et hyl

3FHpi tbisl arpgniaged dletaibdew shywimgethé éogt partiomef th'eaénge of FIG.
15 BB 8 G A b SR BB Y e o
the nbsé et thglsgrihges or N Ndi i sopropyl et hyl anine , optionall y

[ itabl e organic sol vent such as_acetonitrile,
TR Expleried droat derspegivesyieroebenpibey embodihent of the

invenBifn 94fng o %Véteéﬁ@evbb)aro( Wat—ccﬁﬁbﬁi’éés ﬁxglurallﬁl of a(Eil‘il:uFr’i"fé’rtentlaIIy
is (tert-butyl oxy)carbony ounds f or nul X\/2
spacqgrapait guard e'Rm&ﬁ{ﬁ ®agh ef \é{blch éﬁﬁreefdeeh@%th@t @smeqzté both forwardly
and ﬁﬂéﬁﬁﬂgrcﬁﬂwgbﬂl gﬁtg\gﬂgr‘% ﬁg?g‘? n\ﬁﬁlcﬁﬁ%b@n (lu]%(\@o?nbmatlon with a
cooperating |seating rRgp ithid e instalahlecdn slae &ont end @f(dlqasyanrme for shipping
I nedi oate of fornula
and %PP%%?% nrglgllogé a%ﬁleﬁr%‘é? %ésér %R?i ned herein),
f 616G oWeds ey crosasectionahiside plevatonoviews pangadmlbwlkeie away, of the

syringe ?)L_EP% ‘ﬁ(\yyfn &]e? ﬁg&%{:g%e;{?ﬂ%t fb%nth%f bé:rPeqpanﬁq‘uﬁy 8epressed to the

positioh wiepa itkyill reke aeﬁi@r@mamei@h@ahﬁ uqéctfow ghda (XVII)
I%féh‘g? heati n ui-t abl e sol vent such as tol uen

ISr&regsrs t@palam e eleyation yawof thafronfportion of the syrmge of
F. b gt o R b B ISP (B Fetatve to
the baesel asitweuldldhe dutringfan iniection.er medi at e wi t h phosphor ous
oxychloride include heating at the reflux tenperature
of phosphorous oxychloride. (XVlI) (XV) Conpounds of
formula (XVII1), wherein R and X are as defined herein,
may be prepared by reaction of conpounds of fornula
(XVI1l) , wherein R and X are as defined herein,
wi t hphosphorus oxychloride in the presence of a
sui tabl e base such as tributylam ne, at a suitable
t enperature such as 80-1300C, for exanple about
100-1200C. ( XVil) ( XvVill ) Compounds of formula
(XVII1), wherein R and X are as defined herein, may be
prepared by reaction of a dialkyl nalonate of fornula
(XIX), wherein X is as defined herein, with nmagnesium
chloride and a suitabl e base such as triethylanine, in
a suitable solvent such as fcetonitrile, at a suitable
tenperature such as 5-100C, followed by addition of an
acid chloride of formula (XX), for exanple propanoyl
chloride, at a suitable tenperature such as between
100C and room tenperature. Conmpounds of fornulae (Xl X)
and (XX) are either known conpounds or may be prepared
by conventional neans. For exanple conmpounds of
formulae (XIX) and (XX) where X and R respectively
represent ethyl are avallable fron1AIdr|ch Cbnpounds
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organi c |l ayer was dried over Na2Sg 4 and evaporated to
a pal e anber residue. This was purified on 80 g.
w@oehitedekash col uim with DCM [ 0- 8%veOH] to gi VECT/US2009/033304
N-[ ( 3- br ono- 4- chl or ophenyl ) met hyl ] -
N {[I 6-di ethyl -4-(tetrahydro-2 H pyran-4-ylam no)-|
razol 0%3 4-Z7] pyri di n-5- yl ] et hyl } propanedi am de.
LC |\/5 m BE @RIET((ML@FJHE FREMERREP&EMBODIMENTS

- [[?5%% Ig%;gerr@%j or nyg- §30d s RrsTlled-svingg 10\has, 3 ody preferably

compriding tubutaa vadeb1 2, plmgem44aydi arfromd end porhon or nose 16, which has

o redfPY ShEledo D i bR SREBR SRk b poron
23. {The Body adfhgylrinde (1R s pheferadiy2 thalddd frofr a substantially transparent
razol o[ 3, 4- b]bp%/rl di n-5-yl ] met hyl } propane

polyipireiah (s Goa, PORPIFB IR P OlBr MaeligibisiyRs TS ymeric
reSIn%Cderléé}r 3%l a@ce%té’ﬂl@ kor u§eeih rtI't?é‘Irﬁ/entlon subject to other parameters

henyl phosphi ne) pal I adi um ( O) (0.0927°g, 0.08
referFﬁIIE’o‘IO)"‘ s disglesees: bonate (0.212 g, 2.0 mml) in

1}80%4& Pgs?)%géé-ﬁ]n 2?13, _P%EE’ effat ﬁrtn&n f #85 épréirf%”?s\t/ Sgplelr\ger 24

_ reaction m xture was
having a iegruasdly anejectingfiandlengnd s phenger seple?ttvdtch iag or may not be

«soARPHB SRS TENERTLRY e APES ox 3 10 pcor 24

seale baplo eatigubrtion 23r @Hsssymge bried 1desndlhes \msemw k:aﬁ I’,}&Ifcﬂ napplying

o BB o 158 R o TPt 10
use. beﬁ@fHG&f@yﬁ“@Wb)I’Iakrﬁﬁ &bl bore with a forwardly facing openm? 18, and
tetrahydro-2 yran-4-yl am n

HOSGIII;Q/I%QS?@%%CQV%@I I9§»Pr 3 Hseswmrﬁmom‘y sealyach 6ap 4R dé/hen both
openg ok énd”fg@rtl@ﬁ 28 SRd se @bfiﬁ\éysyﬁﬁbé Qarrélqti\@e“ie?al(ﬁilang’r to use,

86 min (ret tine). Internedi ate

syringe 1{5[0@%%-%@ rvﬂhﬂgqu&(lp)vgﬁewylfmmmmqalw {Qncegheliswinge 10

I
o UG bt ST IS Pt 24 ame terar el 13 wi
keeprplungere24dn place.

o }béﬁél f%’h§\tlvﬂ¥né thﬁ éﬁﬁ%@%@é’n@r@mardgyprrgigétf'ﬁﬁl pro e&l\)e guard 20 is

raz
unitayily] metdeg| dsaparh of the- dyofqpefited: syairige 100 abddxténde4drwardly past

nose?g%g)séslaélir%_ g;gaﬁgqu )4 is %h%lyoxy g-(\?vre]z e%%?é‘rgm It slides into
tr%dﬁbl/@rrﬁdiﬁ pﬁqeé:'tﬁ@ dgard 20 %nmké 161 (TR UBRSMAUS wall 46

was stirred overnight at roomtenperature to

of Se@I% cap A81skidglly epgages thejasisiderpbprojasting exand 29. uk@em@ge 52 of
mof} 507 Yo SRR e B Sl R SECH 02 i co

40 sh(éﬁ_asmo engagqmerattmdpteaﬂllﬁdyswmgem cplnogetm gmardcﬂnsseats agamst

ston LR 8 YA 4B 127 NG Y ELRAR 0t st

42, ﬂE:I%e qipemhg:ﬂst scaledli Altentdtivelgaséaling\wap 40 @@n?ﬁaw af elastomeric
Chrormto Plate ZOOOrr) silica eluting with
plug 9E\£IVEERR 5% Of grqjq ghagge opening 18, in which case outer wall 46 is

unnéc[e§sé]&‘?ﬂ’6rd’e‘r(tﬂ%5mél/é’ Ld?é‘ﬁ@ﬁ(l' J3Et RV ine tIZ[ﬁ\b of use, sealing cap 40 is
6-dieth (tetra H pyr an- %

remqwqpﬁmz drefi éedlsmrfgeym WKIIQ Mﬂme@h@lm\mﬂaﬁmm idean upright

(800 ng, 88 %9. LCMS mz 587.3 (MtH) +, 0.83 mn (ret .

tinme). Internmediate F ~-{[I|"- DlethyI\/I’\etrahydro I

- pyran®-ylam noJ-1 -pyrazol ¢®"-

6] pyridin-5-yl]nmethyl}-iV-{[3 -fornyl -6-(nethyl oxy) - 3-

bi phenyl yl ] net hyl } pr opanedi am de A m xture of N

{[ 3- brono- 4- (et hyl oxy) phenyl ] nret hyl} -N

{[1, 6-di ethyl -4-(tetrahydro-2Hpyr an-

4-yl am no) - | H pyrazol of 3, 4-b] pyri di n-5-yl ] net hyl } pr opa

nedi am de (0.800 g, 1.362 mol),

(3-fornyl phenyl )boronic acid (0.225 g, 1.5 mmol),

tetrak| s (tr| phenyl phosphl ne) pal I adl um (O) (O 058 9,

T .



(40 nmL) was added
[ (3-brono-4-fl uorophenyl)net hyl ] am ne hydrochl ori de
W@ 200280324 13. 2 nmol ), potassi um carbonate (9. BCOUSHEI/033304
nmol ) and tetraki s(triphenyl phosphi ne) pall adi um{ O
(456. ng, 0.4 mmol). The mxture was split into 4 x 20
m. capacity m crowave vials and each was treated with
positigyy, dhug mse@jmg Tihee pbsiting 48 ansk dlse avdiding spdlagatprios® cmmnecting
sixth of the total reaction mxture
afroﬁﬁfaﬁg%ﬂﬁ&ﬁ Wi tE' water (100 nlL) and extracted with
et[B)26]aRefating (@ FXG803 ran)d 4 Tihea paaflarett dmbodiament infexseall 22 of

forw%@@ gFoigcgiHé ma%gée %Qu agl??at 5 %%%(élglﬁﬁagor aetr:fhve t?ureads 30 on a

CLAVEBrmhagstaphy cmtesthlel mungldag i9-reRfyved .hIheaCEARE® donnector is

prefesr%ﬁgllM? Q%ﬁﬁgc? ﬁ%g}%gyé\/\f/ﬁ\dg@b hl%, gégsgﬂg%%ehéld ?mnelevated position

relative Q6 Yké ?@ﬁélﬁdé’l‘ Snk rv%ﬁhbl@%nd“@ﬁ&nﬁéiﬂﬁélﬂ@ %é‘gﬁmge The forwardly
evaporated to dryness to affor tlhe

prme@@ﬁ@@uﬁai 20 is-dasinaply siesml %n@senﬁgurﬁdess)n%ahlt @x@ndﬁ |bma9nd nose 16
ons TISPBETRS R GANEer 5 S o A5 S by v
COﬂr@htmétzogr aphy using ethyl acetate / cycl ohexane @1:1

(AOREIER P sILOATER SEARE S BT 1Bl By pon eno 2

whichlie dontéetablentpoalmtbsetd QVMystdra. 4Bk CMAME? cofinédoni? has a back

soctbf S, WefhreafeiIBREs o2 T iamab A AP A nctor 1210
be tﬁﬂaaaem’mic) f(brWatrdli/ Ltﬁ@%c(uﬁd) diaid Z0hbPpyd-fileddl eyririée (160 Referrmg
wer e ad:iii?d and stirred at

spedhialig th FId ¢ <CLAVBT ok cRENRGOR b ﬁ@f?@f\a@rdwefacm@e@;é&%é that is
encu'ctéaoﬁ?’ bagk |s@6ﬂ|cﬁﬁ3%3?éeﬁ%)b?\§’ fécnng}’ ﬁeéme 34h8 if §RACESmKRMication

di ssaol ved in toluene (50 m xture was
with 9age drong endh 825 dflastoererio fSURRGRD ﬁtruct(lrza% regtyajfs)lateralgnovement of
needizlie precipitate was filtered over Celite and dried
I'n vacuo to afford 2-bronp-4- nethyl benzam de (14.8 g,
9 9P 28 ERefierring 10 FXGBS oaw CLAVE mpnbecten t2 is beie§dhmaded into the

won HSFETERS Rl 3 ABBaE REERELASH BB b o
34, musléipc&'immmebdm64t hwmn(tfwryetﬂfe@cled tddethdrN @ldstiomédc support
s 3 of GBS b2 50 2 SORL A Pt 1 o a

tight Gs!éaﬂl Wiyt OLAYE® chhibtor 2 isCatBRMEE th %Y@ﬁllééﬁ%rﬁ@@af@tr@&wardly
and the aqueous | a /er was extracted with

facing ppediend4cehisy ‘orcganeEopHZs @r%@eﬁagmwhmmne opening 18.
t

| Med?g}@@ Eltcﬁgﬁdgﬁ ﬁﬂa@éq‘ﬁ{l ﬁ%gégrnp ?% 31@35@‘1' ei6,thfdough needle 34

and pubCLAVER -copnéstbbEa ﬂnmughi fdrwa(dlwfaﬂn@ oe8?end 32| Whigh is typically

,conr%%?e%%?% b?géﬁj'? ﬁygtgrq_slll %ngﬁ%? E\') ﬂstem th(edforwarg endHZf SLAVE®

conrigcBrasrattdeHdar torapnist fapk) WeieH @sﬂtybrdallyi‘av%o ﬁﬂ ﬂi’ud rc@nﬁﬁumcatnon with a
nmet hyl benzonitril e,

bag eiBOQ'egconé%m&ngl being astsain| r§é t@ja nqﬂleoidhnot(giwqmr IV tube
inseMB§ iMiS alRfieh®™ véinh at reflux. The reaction mxture was
cooled to roomtenperature and filtered. Then the
solid was washed with Ca4 (20 nL x 2) and the
conmbined filtrates were washed successively with
saturated sodi um bi carbonate (50 nL), water (2 x 100
m.) and sodiumthiosul fate (130 nlL). The organi ¢ phase
was dried over NaSO4 and concentrated in vacuum
afforded the titled conmpound,
2- br ono- 4- (br ononet hyl ) benzonitrile (18.7 g, 100%.
Exanpl e 12
2-Brono-4-[ (I, 3-di oxo-1|, 3-di hydr o- 2H i soi ndol - 2-yl ) net
hyl] benzonitrile To a sol ution of
2- br ono- 4- (bronnnethyl)benzonltrlIe (18.0 g, 65.5
nmol ) |n (60 nL) potaSS|un1phthaI|de (18 2 0,

~NN N \ o o

o o, . S



thionyl chloride was renoved in vacuo. The residue was

di ssolved in toluene (50 nL), and the m xture was
wa@eedoxee4 a sol uti on of amonia (25% 50 ni). BCT/US2009/033304

precipitate formed and was filtered off using Celite,

and dried to afford 3-brono-5-(nethyl oxy)benzam de

(8.70 g, 90% . Exanple 33

{ WJE] ofithaighnend yprefeyregd hempoqhmeat tof | the ainvertionoisa described in

relat@rg q%%% olf 3|t W'E&%%B% \éégg %é%ga ﬂé’é’séi"ggb%e art upon

readifg. tﬁlsrmbc)loalre Ghé)l(:forwéltddy ptdjecting dyuatd 20eofgutdifiled rsyrmgm 10 can

. ..M xture was t refl ux over ni,gh IIo

similgly G g€oBRA B0 braspt rpn i asc e St ha, § ErhyRs, difRector 12

provigédtthatu gley pRijsiaiflgt QuarB 20" eaehdomeajbid ote WD that frﬁ@é@ 16 is
air bubbl es appeared, the mxture was acidified w

recegsQdpnd t%’OtﬁPf—eg framepOnta@InGtiQn. RRd \pivided rtlpq;dstgqabgocg@eratwe
attacANRhDs@ RS rE ?oﬁ@ét‘ﬁéé &ﬁ'b?(ﬂwérs?nﬁgé B@d)ﬁé’ndigg p&ﬁ &f the device

solid rinsed w . The conbi nhed

to befattachgd do msxmgnedt stnquhi lEQ mer(stsgd mpo;a regding\thig gisclosure that
the f@gfﬁrl ?&gg &Mntt%t':&agﬁg:c&i}%éé@  at M}%a‘?‘itf% foft b@é{ Y S{rip§body by the

use efxanyastitable attackesérddnethodh dodi strictude |hadmgy&1r exampty end without

_ [ | f . d trat

imiteFRE! R P el s YR Rl Gliek SofakS of o liondfibpoageaie
surfagdslan intetfaces paricabtir tstruefufey Having deopatating alleraents adapted to
secufeh&\ % %%laLgﬁ?cg%%XZo %%éé%%n‘g%&ng{@%%ﬁtﬁfront oP th%a%/yeringe body,
whick mmmmhg@tmﬁﬁ@yé ]aﬁﬁnﬁt?%za] pamom%r s@éur‘é étltécméa uﬁ Iﬁsasd relation to

needl es. 1H NVR (400 H) ,

the hodyef fle syringe. 'lfjweg@oretgl at@c%nen§ Q;ag‘ te% cowqq}ed qug'@r m}ﬁasably or
pern{a?agﬁt O)N'Uut t%@ﬂa%ﬂ@@n? strddareSshokdd ngt bé%ﬁs@eptw ’c<§3 ﬂU|d leakage

55.8, 42.5;, HPLC. retention
wherE&td@mt@d nsgcfaamulz;qrﬁ@sum @3(99awdmnlyte>qpleeemez qtmlgwse

SrofPsTRbe ), IS TS ) B4R o

inverdiddl is s(nBWnnM)ereThﬁamamtymrejem prdleotiedgfiand 69extendhorwardly

i I ! { d
past 388 ba° FdfBcdly pRiEdno QL e bR A b FBGHRpSH Bg fiSeoured n
f|xedbrrelalgn(t6Qh€1s)/rm§'é1bo|@¥ th”sl mtEdrﬁadEthretaas odr tlfhegamicﬁdin as a mounting
nhydr.ous sodi um sulfa vapor atj on 0 e sol ve
struchB AGIS SR ARG PR o BB BeAnROperatieal 57dadg fange 54 of
the |{J%r° nrﬁéﬁmﬂf ‘i‘ne%élelhold@ %bﬁﬁéeﬁflé‘&hachment 56. Needle assembly 56

rono- 2- (et hyl oxy) phenyl ] hyl'} car bamat e
furthep comprises . neediep|6) tht l%aaitacba@lpSldao@@mailes-dmeier axial bore

'provgg'@tzigﬁibg;cé%@@%tf%i; r?éaﬂe\l%gedl% h6idlr B8. L9 EngE B4 of the luer

connector mimezd(enattdohinmeny )dbeis imsirably ltere@ded indo thidals B40bf) protective

averl i o 06 G B0 S5 P55 ebhe 37 s heda attaohment
56 thk mugzey theefufl dsngth lof the eopiratitlyS tpRAEY eﬁg nt rse@raéégi on the

pressure and the residue was dissolved in Et OAc and
outs'@sm Meee §6ad e dnside Rbresdle holdaeh8 s iThe dyarcorpactenembodiment

e h
as sﬁ%ﬁé& gf%’ gg\g:"ié‘%p rg&%?etdses Wg}rﬂ fﬁfﬁl@%ﬁ@&%ﬂﬁb% -ant" should be
~undersiuddpamtj@pprGMe¢)LbM thioed dfyordinasy skilll innthe art upon reading this

chromat ography to give the captioned the product (1.5g

yield: 259 . 1H NMR (400 MHz, CDA3) d 7.36-7.33 (m 2,

H, 6.74 (d, J=8.8 Hz, 1 H),124.97 (br, 1 H), 4.27(d,

J=4.8 Hz, 1 H), 3.82 (s, 3 H, 1.45 (s, 9 H; 13C NWR

(400 MHz, CDC 3) d 156.5, 155.8, 131.7, 131.1, 129.3,

111.8, 79.5, 55.5, 39.9, 26.4. HPLC. retention tine.

Exanpl e 36 2-Brono-6-net hyl phenol To a sol ution of

o-cresol (20.0 g, 0.19 nol) and Pr2NH (2.63 nlL, 18.5

nmmol) in CH2A 2 (500 L), a solution of NBS (32.9 g,

0.19 nol) in CH2A 2 (500 nL) was added dropw se over 7

h and the mxture was stlrred over n| ght at room

e T




20.6 mmol ) in CH2A 2 (10 m ). Then the reaction
m xture was stirred overnight at roomtenperature.
wa@\aoenodeed trati on, the solid was washed wi th CPECZUR200HW3304
m. x 2), and then the filtrate was washed wi th water
(70 mL x T), brine (70 nL x T) and dried over Na2SO .
After renoving the solvent, 5.6 g of 1,1-dinethyl ethyl
discl¢guBe linai rmthet-simileotyaaiteetive inoabting tomtlresitiad avean atiegriahpalt of or

perm%i‘.gntly( {Sf:rftllre/?i IB Pfg{]p ryfaél?)ﬁ);%)) tg‘wa%ﬂg{ehﬁé’\ e? iﬁs]ag)&;}attach a needle

asseffdhy3d the? frofl uﬂhosﬁmgbpb&mdeﬁl howet:dy lthat such structures embody

elem%rsb%qagtq%) ngmf (@ fan@rdlig)rgjeﬁiml )prg]:F%Fg);E\:;’e (gAl'Ja?r')d extending

beyohd %@'ﬂ'ﬁbﬁ%@hﬁ% of the syrmge and further prowded that such rotective
(3-brono- 2-fl uorophenyl’) metd%/ ]car amat e 15.2

guar n bearsed §1,3 praviet thah isicons a8 the slaie PUTRP'@%Pf peventing

] ted to 80 OC for 15 nmin,
°°”tfP§?“%¥‘f’?F§°@§. t}rérgt?hyl ethyl) (
di[@e3Hy Refdrting o yGHe B0, Jsytiege PP bafrtbaiiovendiod qom@isgs tubular

barreh 32 b HRRP 1 ioed 4 kr O F2f b e Triffging parre

flangecovpanchend eap BBe Sythge 00 indssirablyyrotidad tth o pdtactide guard 104

u The resi due s di ssol ved i 2 nL .
(PGP G5 shRadS aninteal an oL B noe Pedie” Gugrd s Sharises a
cylindfid dcd)MEMdHaﬂvﬁQZlnterﬁéﬁ Hreadte 196! y@dta \m&alit? gtV Eifcunifefentially
crude product was purified on an Al 208 ¢
SpaC@Hon'ﬁﬂg'&deﬁﬁ'y extendingg awerh pements 498 PfOJeqtlng forwardly from

cyllndl%dmidllﬁ} q 5)/ lNIth a relatlvely narrow arcuate space 109 dlsposedlbetween

di net hy (di methyl)silyl]oxy}methyl)
each @djawé rP@lfS?f gbaqﬁmjﬁmpptS] %& Hythis egtiedivaard, jdth of spaces 109

s suf ARG Ions o e Iy of sack{Shgra oot o Suices o o auare

elemeng) 108, to2flad) to grexten sxtemt Hyan Wodld- Fe 48>s$|luie 7 ¢0ard18%@ had a

contlggﬁéé %?@-&M;él’ Q%Qrcil%tageregzé} a'hz?”‘% fr gﬁ(}s 3?é&g}tudmally

projetdifg Zguaitcﬂéle?nerﬁé%SOS of b%r(ﬁmi@ite&d foRledlyr mdyontitipn102 of nose

100, e iiftaot SopivalBiapeiba P mEEhy b5 prsaigsivaat gesas enough
to péﬁ?ﬁtfthé flﬁgé@tﬁ%}/élwdar{@t dﬁé‘s}behhéérﬂhleﬁﬂﬂﬁ@cémg Grﬂb'bh%l@éﬁ:ontact

eq.), PPh3 (47
with ﬁ@se 1062 Berayse the ppegqan)j of @g@ﬁg‘(@ t{u@t i§, opposite hawsel 92 of syringe

90 e]ﬁ?@g?@g%xt%l@ g%%r@ Jﬂgﬁ% Riphsit P Oﬁ%emﬂq(ﬂ;yqas'ée‘i@ g ) Protected from
physical ronleckthat spdd d:eatanmnamhy dlntareamhmadsdmrme(mfembly sized to

acc#gd&)rilan('}n];.%\9§@§opﬁ% %Hﬁe‘ﬁﬁﬂﬁ rpen Ffﬁl |u8r 608ngectors as

previdlumyt dladchbedi W }elat;drmbt el éyggges/ b!l_ Elﬁ& nfirsl-d and dtiiet. Srhilarly sized
S a e en t ereactlon

con\ﬁnie%ﬁmio%@ a&@?hm%&)sa?)@ shayymywy hﬁ@cm;p@vm qrawings.

| CO[‘OQBZPRe'féth oOPIBS SMRE{ Al $iridge t 11D préfd PJHIy ‘Qﬁﬁm)rlses a body

renoved under reduced pressure. Then wat er
haviag @dgbulex baget tt#, ingar grpsCi 23, avfroat wt)pwmonm nese . 116Heaving a

Iongﬁﬁ(ﬂﬁé‘l’ tfon!a 33@ Mnt?@g@gaﬂgﬂpbﬁngh ) Bﬁm%ﬂ}]{%ﬁg au(_[\\ggf h%ﬁjdle 128

and tamiungerdseab ot uddiblepslidably éngaeableswith tiee barrelma unitarily molded
chomat ography, eluting with PE/EA (20: 1 to 10:1), to
give 4.2 g of product,
2-{[3" -({[(I,1I- dlrrethylethyHB(dlrrethyl)sHyI]oxy}
nmet hyl ) - 5- net hyl - 3-
bi phenyl yl ] net hyl } -1 H i soi ndol e-1, 3(2H) -di one, as a
colorless liquid (yield: 59%. 1H NWR (400 MHz, CDd 3)
do.11¢(s, 6H, 0.95 (s, 9 H, 2.38 (s, 3 H, 4.79
(s, 2 H, 487 (s, 2 H, 7.23 (s, 1 H, 7.31-7.49 (m
6 H, 7.70-7.72 (m 2 H), 7.84-7.86 (m 2 H. Exanple
61 1, 1- D net hyl et hyl
{I[3 -({[(1,I-dinmethyl ethyl)(dinethyl)silyl]oxy}




for thirty mns. The phases were separated and the
organi ¢ phase washed I X with brine, dried over
wanivgdewes Na2SO4, filtered, and evaporated. TPEI/US2009/033304
resi due was crystallized from Et OAc/ hexane to give the
title conpound as a white crystalline solid. LCGM5 mz
233.7 (MtH)+, 1.57 min (ret tinme); analytical HPLC
mourﬂingmstr%u@/cﬂﬁorwiﬂy inferrel thresets; Tdhd1al protentivexguasti e189 biased

forwaidif 10 e b ORGRD T " SAMY 122 % Tinge, hody s prgterably

molded. fronasa adblﬁdnm;/atms@armﬁ rpdlynseﬁd redin cooplasxpdifprdpylene, but

other YT eBI o s SRFSGES A5 FPCRHRLIS FAMEGY JRATS REeOdiment of the

invenBBAP®@ Pbht &R pbiienBACHH RAicA a@w&u%lam |_%§@éW hﬁf—*mt 13-14, the
et hanol . When the bubbling ceased was ad

forwagdly igxtensding, endygt nose 119 ds mcﬁﬁﬁﬁ%amﬂ\@@?ﬁﬁﬁ é@napo@enm@hon by
orw B gy BrsL i k28 i ARSI 1S NG Sl vl
threadgd gvountjsigasuctare 12@n Adjartiere of trospH 1D isnensirckd K arounting
s 135! SRR bl Tt DB RAL R0 4 A5 to accen
convaﬂumea@bA\dE%dcdrmegiove nbedlei attaacmmrpsuwﬁh asen @neactors (not

show‘é&cg%lpgieg?si%lédéls%pﬁy{rwggp ?ﬁt-%}lr“%%gm ﬁl&p}éﬁi@ﬁ;&ﬁ%‘% 126 slidably
engagéé ﬂﬁé outsidyy diifactf 6f ﬁ\‘i)ﬂﬁlhgdrsu‘hdturé HEX)’ nadas nd\@aBiebbetween an
din-4- amne To éﬁe sol uti

exte e@apﬁ%(q@q;t)own L GiGR-hA- 13Mtl@l@|!r} 8PN+ 324 is expanded, and a
retraéﬂe@)fo@ﬂmﬂ (b )sho@vh'fii)d VF?%("JI_ wa(-?tel‘thnzg HH\‘/\% i@g isnéorﬂ%@%élﬁ by a force
138. (Whgwr%ectwewawraesi is higsed it teifaswardly extendiag pasitipndhe front
¢
e RPRAT B T Rn A b ol e .
m[@ﬂﬁﬁdza@gtwmdlyrfaengtanmlar Goiss r1Xisnpreferalilieprodded iopnmounting

‘st‘ruc¥|‘ﬁ1§ tﬁngn& éﬁﬂfe;s ﬁ%&ﬁttlﬁ%@cﬁp(ﬁ%g%%%sg r@b \'?4 Efr’otectlve guard

126, opposing rthe Mas"cg Wrte fmamDs@iiy 424 'éﬂ%pre@ermhg grotekctive guard 126

from RTRAAY o Tourffd AFRaLEs 13000 S BORIT, Hefprpgrseecifpally to

FIG. |1)1'Wtd?¥ﬂrﬂfoﬂ‘iﬁ?ﬂbﬁ| bl&é"d%btécﬁ\% gudrd 1264s %gitslfétfé&tééf posntlgch spring

124 |§ f@g\ n%/I pher&w&r onl&?@?aégen&g@q%ﬂi I% thl% posntllo)n lnwardly—facmg
r

annufer GRS P54 REBURRIUGHE SuBlatockl BB, bose# on mquntin

structure r‘t%\nwmqﬂp@rmtee pratective guar¢rﬂé6oir@rarbemg aqteactedastoo far and

over SRS SRUBLERY. THP Roliped BSEheH At Bgsts T30, 152 and

134 lihitothe rande of n(cnjbaraif ptcﬁed:tht/e)gtmfd 198 Blet:dm’se:@frthe unplansmn force
e 831,

of spﬂngl[\@t{d (Pé?ﬁeﬁé‘{?eﬂ\‘@%ﬂ 26 15 %gy% ing |t§|e5’f%ﬁ§§ & |ﬁ§| gosmon until

somé ad@it@ﬁéﬁ?éﬂ%ﬁil?cdibé'cﬁdeoﬁ&dé%rﬁé A3 Wextt&RHaainst it, either
contai ned a solution of

directly élydherﬂﬁezwu%mﬁ% &iyan alutting purfaer ohadrastal atiechment as will
occu\f\,lgtotr ol egnrf%%ﬁ}ﬂ%\% r}nQ? Ioﬂ??ﬁﬁfi?? (%Qn(a&t@f drBther frontal

_attaohmdnﬁtwlhp-slynpg@er azinyl) methyl] phenyl }boronic acid
(1.2 g, 3.75 mol ), Pd(PPh3)4 (145 ngy, 0.125 mmmol),
and K2CO3 (1.38 g, 10 mmmol ). The resulting m xture was
heated in a m crowave nmachi ¢ at about 150 C for about -
15 mins. The organic |ayer of both vials was
separated, conbined, concentrated and purified by
Combi Fl ash chomat ograph to afford 1.98 g (99% of the
title conpound. LC-M5 mz 400 (MtH) +. Exanple 84
1, 1- Di net hyl et hyl
[ (3- brono-4-fhiorophenyl)net hyl]carbamate To the
sol ution of [(3-brono-4-fluorophenyl)nethyl]am ne
hydrochl or|c salt (O 64 g, 2 O rmol) |n THF (10 m_)



4-yl am no) -1 H pyrazol o[ 3, 4- b] pyri di n-5-yl ] met hyl } pent a
nedi am de A m xture of 5-

W@ po3Amosan0- 4- f | uor ophenyl ) net hyl ] am no} - 5- oxX OPETUS2009/633304
acid (920 ng, 2.89 mml), HBTU ( 1130 ngy, 2.98 nmol),
5- (am nonet hyl ) -1, 6-di et hyl - N-(tetrahydro-2H pyr an-
4-yl) -1 H pyrazol o] 3, 4-b] pyri di n-4-am ne (820 ng, 2.71
nﬁ%%}a&ml dnothep ropfeiredt érpbodimient of the rihyerition DENeidFbed and

expieieer, SOl £155, Thine V" amRBRASIE gl Eao e fp st n

mostEteQéeoté 36 sﬂuhgan’dIOAMﬁtbthsNadleé@Qn relatiemdo MBS, 8-10) in

comt{igatiof Wit Fpals b g4 theCis dEEIYEd PPl s Of SEinag) 140 with a

frontdixattghének 9 Syrmge 140 comprises a barrel 148 with a shdablyf insertable
Di et hy ftetrah{idro 2H pyr an- 4-yl am no)

p|ungﬂg\%l|ng[a3plgngﬁ]l'mnd 4t gn p]plqﬁgpﬁyqaqmm and a forwardly exgendmg
nose[\)(/ﬁ‘r &l [b’f@fé?:u@e g‘;l{@ ﬂ 50 3nat | furthe echbed in relatlon to FIGS. 16-17.

bi ph ené I%$ ent ane
Refewing: fo( ol er f)tqtmtwprmmyd )15@1 mgralr\mogmmgssmu@utwneo with

ntorfpl AhERBE S foss, P36 B riteyspalied s pat f oo suioa 140
Protective guiade 160. fBther Totmprined j, pluHity of mirtyrhfenentialip rspatced-apart,

N TIN5 TH e R T
embddimeabofithe Invehtiom &ih @6 etrdl (e Bndbddirie sl IGR7 8- forwardly
w? The tube was sealed and irradiated with a
facing, e Hised', GH2EH ORI J62 Ve 81 (aPRuGesialohaURb relative to nose
158 émylmm«éwﬁamrrﬁamtr@dmfm@%éarmeswhs lct-grkﬁungeé handle
omhi ned m xture was m xed wth wat (50

144, wath Plynaenseal mﬁnaclggﬁ & itg frqntlend5momgg fgtx\)ardly through barrel 148

oo naleld A4 1920 ER CRIBALERE S A TR ot
in thetmttaﬂda)fé))arreLm&/fQIlqwmge:@mmmn)ofan 1Eimathﬂ e 110 Et hyI

I%ééd;zlglmgl[ gé 2[1¥1|d A%é/(%aleérlﬁ ngéﬁj{??ﬁa%@ﬁy}a?e ot oYiREN i i the art
uponamatin)g 3h[sxdpsctmarmahaﬂ rm}lgg ﬂitata?lmtsmcpr apafat egample, paper,
e 0

cardbd)%gq C@ (ﬁf ?n ?)8 B%Eui(g?m tegﬁ%t&% ugreq,i aFn bncate a \t;ro)tectlve band that

can dimiixmafaictbd a4- iB}dMétlv@l duafd ¥ the r(o@e&ff DmelicalBbyicé Bfter the
added 3- (et hyl oxy) - 3- oxopropan0|c

devicg. fsdg%mgwfi 1 it ﬁ%ﬁﬁlﬂ% Paplsiﬂﬁqm Aprgto gonneglipn )to a frontal
T te

S

appargrndte thoseigf, ordnewlglhm ﬂaelaaymommdingaﬂje Presend di@ehusszqo and it

o BhURE 0Bl 59 I Rlo M i S5 by e
broadisst Gﬁrberprletawﬁ of thel abpemidd <laiths atapirvbichlthe inventors are legally
entltlecb({[l 6-Di et hyl -4-(tetrahydro-2

yran-4-ylam no)-1//-pyrazol o[ 3, 4- Db] pyridin-5-yl]
met hyl } am no) - 3- oxopropanoic acid In an alternate
preparation of the conmpound of Exanple 101, to et hyl
3-({[!,6-diethyl-4- (tetrahydro-2H pyran-4-ylam no)-|I
H pyrazol o[ 3, 4- Z7] pyri di n-5-yl ] met hyl } am no) - 3-
oxopropanoate (0.341 g, 0.816 nmmol) in MeOH H20 was
added Li O LH 2Cand stirred at roomtenperature for 16
h. The m xture was then acidified with HJ ( 1N) and
extracted wwth DCMi- PrCH (3/1) which was dried over
Na2SOz , and concentrated tthafford the title conpound
(0.2301 g, 72.4%. LCGM5 mz 390 (MtH)+. Exanple 112
Met hyl :
4- ({[!,6-diethyl-4-(tetrahydro-2H pyran-4-ylam no)-IH
pyrazol o[ 3, 4- b]pyridin-5-yl] nethyl}
am no) - 4- oxobut anoate In an alternate preparation of
t he conpound of Exanple 103, to 5-(am nonethyl)-I, 6-
di et hyl - N- (t et r ahydr o- 2H-pyran 4-yl) -1
I—I-pyrazolo[34Z’?]pyr|d|n amne(O 34 9, 1 mol) in

NN o o A PPN oA Y 1



nitrogen to 0 OC and then diisopropyl ethyl am ne (23.13
m., 132 mmol) was added dropwi se. This gave white
wo eovesozmedl a red- brown sol ution that was stirredl/ius20a9033304

ice bath while adding 5-

(am nonet hyl ) -1, 6-di et hyl -N-(tetrahydro-2H pyran-4-yl)

-1 H pyrazol o[ 3, 4-b] pyri di n-4-am ne hydrochl ori de salt

( 16036] GUAMSNDI ) as a solid. After 15 min the icebath

was renoved. After 2.5 h the reaction was quenched,

the m xture was partitioned between dichl oronet hane

artd sammemefnl cawide Ll”mvb'i@maf htﬂflaﬁlﬁlu&hﬁbth{]&mdéﬁwSorlnﬁylﬁhg‘.

extr cted we I, oromet hane. The .conbi ne . .

ermuoigbliie o« GOUE veraber dhfds iReBablendee fuid

comrhmmcéﬁdrt witted fr@ncbt auagihéitemd réldhsaldfeenrmstbdtife ﬂfe@% and

oi |l /foam 23. (> 100% . The crude product

p&r Ptectve ﬁuardserQJe@t% mﬁrqsh bgyon thedt 'd:(awe}turwaber to protect
the ﬂih&‘td)lﬁﬂet Wnbh\b@r ]fFB?r(" ﬁétﬁd%rﬁ'(ﬁ opldih&tidh B! esmaat Pﬁ‘&e to being

over col um vol unes the dark”material cane
relea§@blwcgnﬂe¢3¢¢ ta the fmtajmﬁaalmveptr oduct appeared to come

off in two broad peaks that were evaporated

separately. The early fractions contained the desired

p2oduciThg anedica) deyied%f clditAL Cwhein thenddvieet istd swinge that further

comp%%‘g% %&‘d@%\% %Iﬁnégr%gé\#a@lg intoothégoorcrjiy.n (ret time).

I-[({[!,6-D ethyl-4-(tetrahydro-2H pyran-4-ylam no)-IH
- 3, 4- . . . Lo

by | AhATadiEq!seviigiof ST 2 HIETBIBYS PYGeds PR ar bo
xylic acid To nethyl

({[L,6-di th yl - 4-(tetrahydro-2H pyran- Iamlu?-IH
mz@mememdﬂmeMmﬂe%%MMWmnmwmm

from bihey pfdﬂ{ﬁ cénéiét r{aetohyé }s%ﬁhﬁl_f)c%ﬁr %P%\é#étwda' g@gﬂﬁéﬂﬁl@%eedle

roun
assembbsla Qhﬂ\éE ﬁomm@gyna|Ilﬂert@nnaﬁgodomtheravaqculafr)aceqssocqm)ector a
g Hijpum hydr oxi de (1.025
vial a%eg%%@%ﬁér%éﬁ? %rtééé.&ﬁ%tgg%gﬁmk eUJPHF was evaporated off
and t he aqueous residue cooled in ice and taken to pH

n hl or i acl usi scratchin
7 o B BRNERIENC b GBS i e pbpEgE ppdle Ssembly
furthabcthpr%smt led%ebms intégratedrigediesHiety compansnt| danp
weight = 7.1 g) then being dried at 40 OC under vacuum
over a weekend. This gave a sandy-brown solid, 5.91g

( @% THBLkedicdlZddVide 6f Qhint BWereﬁgthé séfet&@bhﬁoﬂéﬁt i@,]s%lected

(MtH)+, 0.68 min (ret time C showed much
from {8gi g@YPpensiRtingsef plidable Baihso @lvetﬂbles tqowerssynd thberp Hevices

con o 50RO SR B I el

nore product. The m xture was left to stand over a
kend-, and i d.then oIIect Thi s, gave .
briown AT dnedibal s o i £ oA THe of@niBbbaing fld outet
membeetomprisgs a AdsethdvinddazRiaebdral LI
-{[ 3- Brono- 4- ( net hyl oxy) phenyl ] net hyl }-i V
1-{[I,6-diethyl-4-(tetrahydro-
2k pyr 4o ' p I A heU = Wk ] 1
1 e IR Bk FOUBRE F Mirdhn heYohderly ToiiectRb outet
membel gomprisest a luer connection surface.
[-[({[!,6-diethyl-4-(tetrahydro-2H pyran-4-ylam no)-I1H
_pyrazolo[
3, 4-b] pyridi n-5- yI]nethyl}amﬁno)carbonyl]cyclopropanec
arboxylic acid (8.88 g, 21.37mmol) in dichloronethane
(DCM (100 nL), under nitrogen, triethylamne (14.89
m., 107 mmol) and TBTU (10.29 g, 32. 1 mvl) was
added. The suspension was allowed to stir for 5mn
before the addition of
{[ 3- brono- 4- (net hyl oxy) phenyl ] net hyl } am ne
hydrochl oride (5.94 g, 23.51 nmol), causing the
reactlon n1xture to becone a solutlon agaln The

. a o, e o Y o . A PMNPSN3 N\



added 1, 1-di net hyl et hyl

4-{[ 3" - (am nonet hyl ) - 3- bi phenyl yl ] met hyl } -
wazpepexsedi necar boxyl ate (0.0837 g, 0.220 nmol RCT/HED0D/033304

(0.0910 g, 0.240 mol ), TEA (0.0562 ni, 0.400 mmol)

and was stirred at roomtenperature for 16 hours. The

reaction m xture was concentrated on d as-Co

evapor at or, purified by G lson HPLC and concentr at ed

B e RRR B el P e g s e

fluid Eﬁ&tm@ﬁbéraﬂrfcuﬁ‘ifeﬁbbm@ly\/\/as left at roomtenperature for
1 hour before being concentrated on d as- Col

evaporator, purified by Glson HPLC (with 0. 1% TFA)

a"i@ ba%fa' rﬁ@dl%lt He\%@ ’6? cf‘aﬂht’f 'fﬁﬁﬁevt @oﬁ»\&ﬁ&ﬁ?’ d hﬁ\uhhﬁdi%tructure
onpound 19%.

dlquqemaﬂwi mletw'nggwiwd oyﬁﬁﬁme@be(t J=7.53 Hz, 3 H)
1.41 - 1.52 (m 5H 1.74 - 1.86 (m 2 H 1.87 - 2.03
(m 5H 2.55- 2.64 (m 4 H 2.69 (d, J=6.78 Hz, 2 H)
2.139 - Theodedical devipe fOaiing 10 MdTergd Btz jeadt igart3of3the: mounting

80 2 H 3.57 - 3.66 (m 2 H 3.92 -
struc rﬁgis{'\g%m%‘“’hf‘r%dfgz 4.29 (m 1 H 4.39 - 4.50 (m 6
7.18 (d, J=7.53 Hz, 1 H) 7.26 (d, J=7.53 Hz, 1 H)
H)1% Zlﬁ‘?sme%'c?b 58%2’64 @%\&%&ﬂ‘ th% ;')_Pote7dti\%' ggﬁéi'd }s unitarily
mad&hs platt, i ha BddY | - 4- (t et r ahydr o- 2H pyran-4-yl am no) - | H
pyrazol o[ 3, 4- b] pyridin-5-yl]nmethyl}-N
1-({6-fluoro-3" -[(I-nethyl-4-piperidinyl)nethyl]-3-
bi-gy, hempey b hsdev.cé of cngwﬁlfw&%.ﬁn@@ ﬁ%ﬁ%&&éf@lﬂﬁ& is made

m xture of NI1-[(3-bronmo”™-1luoropheny”net
separgtely[fiors thg b@wandts(at@ph@bigm thehqslyr an-  4- yl ami no) -
| H pyrazol o[ 3, 4-Z?] pyridin-5-yl Jmethyl} -1,1
-cycl opr opanedi car boxam de (80 ng, 0.133 mmol),
| -tfet hyllheampfiigal devicess pbelaimn rawbedein the, Brofediive gabut obaprises a

oo v hyl dine (53.4 ng, 0.133 mol
S“bﬁ@'éyié);ﬁ@.p'éi"%ﬁg%ysggl ﬁ%:)l e P 2(dbpt) (o, Ir7nr3mrrz;

13 mml) was diluted in a mxture of 1,4-di oxane (3

t m) in. 5 niL ,Bi ot ' .
ety o e {3 SR % Ao iR Bomprises a
subs@érqrany toyligatal icblidroand aplraad o%ﬁc@rhmemesbaced%pan guard

Bi ot age m crowave at nornmal absorption f 0O mn at
elemepits projecting farwaedly friomxthesoli@s filtered through a

PL- Thi ol MP SPE+ and was then washed with ethyl

acetate and water. The organic |ayer was concentrated

untier vileumedical dbviae rof tdleimc1@iavhereini aldeasti a pattion of the guard

ified.b verse phase hplc with a G1lson HPLC :
elerrfegnﬁ A 0%%@‘&“8%&.&0. 1% TFA in the solvents), eluting
vvlth 10 to 70 % CH3CN i n water at a flowrate of 20
The prodyct, fr i ons orrbl and shed
W18 oA SeBleohd s oh Hlara.d WSt tR bioterivg OuRL carrises a
mouhﬁhg? Struckli® coPfBlirrado Q6N §frbﬁﬁé?éﬁad¢ﬁ'ié1t Wefdadight ér*\’gagement

brine, dried over sodiumsulfate, filtered andt
concentrat ed under vacuumto give

N1 [I t 4.
B o B AR oA
-[ (I - et hyl -

- pi peri di nyI)rrethyI]-3-bi phenylyl }nethyl)- 1,1
-cycl opr opanedi carboxam de as a solid (2 ng, 2.12 %.
LCMs mz 712 (MtH)+, 0.79 rtifn (ret tinme). Exanple 151
N1-{[I, 6-D et hyl -4-(tetrahydro-2H pyran-4-yl am no)-| H
pyrazol o[ 3, 4- b]pyridin-5-yl] nmethylJ-N\J
- Cnet hyl oxy)~' - [ (I - met hyl - 4-
pi peridinyl) et hyl]-3-bi phenylyl }nethyl)-1!,
1-cycl opropanedi car boxam de A m xture of
N1-{[ 3- br ono- 4- (et hyl oxy) phenyl ] net hyl } -
NL-{[I, 6-di ethyl 4- (tetrahydro- 2H pyran-4-yl am no) -
IH-pyrazoIo[S Z’?]pyr|d|n5yl]rrethyl} -11

o o o o . ~ N A -



washed with brine, dried over sodiumsulfate, filtered
and then concentrated under vacuumto give

WON26000[102684 di et hyl - 4- (tetrahydro-2 H pyran- 4-yl BOi/ns3009/033304
H pyrazol o[ 3, 4-Z7] pyri di n-5-yl ] met hyl }- N1-
{[6-(net hyl oxy)-3'-(4-piperidinyl nethyl)-3-bi phenyl yl]
methyl} -1,1 -cycl opropanedi carboxam de as a solid (22
m0. 38 . TheYnedicd ddvice af dan evvigrein hegiroteictivg geard comprises a

first (l)_ﬁrf'?g%@ectedf W@&?%%I%‘ﬁéto %%}qn%k_ %(a%% %séﬁ&% ;ééﬁ Ihsat slidably

engabe@lihérﬁrsthbﬁ ahddib biagedb io (arTz%é!tich% vx?gﬂa‘(% |t(@(2tedl_c|3)ts7gcﬁgifd1y of the
- m
fom%fgw%foﬁf“%g fgyd OUﬂgg’]?emwz H 4.03 - 4.09 (m 1H) 4.24
(d 3552Hz 2H)431(q, J728Hz 2H)438(d
=6. 27 H) 00 (d, J=
HZ21 1 |qjhe7m@glcal qe\gqe @fnclag’néo \pvhggalr( it,he i@ﬁor@ qq;t cst blased by a
comﬁre%sﬁa ?Fmg?i oSed3rduhd tHefirst ?a Process (B)
an alternate preparation o the tltled compound, to
1,1-dinethylethyl 4- {[5 - {[( {1-](
{1Ll-%p3r dl*rgqt Efééilc lqe%fcre Q’y ‘éfagnzﬁ' VIREBR- fieY bARARE "guard provides
addiioriareseupirhyarsgainst sadsitentd! cyepanationp pr } diserigagghent of the frontal
m ng] et hyl }-2' - (et hyl oxy) - 3-
aﬂac%\"ﬂﬁfghyl yl Jmet hyl }-1 - pi peri di necarboxylate (7.42 g,
9 18 mol ) in dichloronethane (DCM (100 n) was added

84 mmol) .and reacti on was stirred
223 contt mpgical Geuts g5\ A 250mersi: tbe nlsayS uard icreases
fnchéﬁéﬂ@n@béer'n@ﬁtﬁbéﬁveéﬁ #Hd ddVicdBicthedontai RGashegnt and
A were renoved in vacuo to give a golden oil. The

0|I was di ssolved in DCM and washed with | M NaCH

soﬁ Ui Ofhe RBICAPH&NIEL B ¥Rk gt\ﬁt?é}éﬁc'thlé%ratggm"%@é}g grB@des an
)i ned extracts were rinse bri ne ried over

addmgrwzbarﬂﬁen toeacaidental usermontack avithoonyg ef nage |lefnentsrafithe frontal
attaéﬁ?@éﬂ(e’ 659). It was applied to a 330 g silica colum

a gradient of 0-80% {30% MeOH DCM + | %t 3N} : DCM

was run over 10 colum vol unmes + 80% (30% MeOH: DCM +

| %&t 3N): DCM for 3 colum vol unes. Fractions

cont ai ni ng product were conbi ned and evaporated to

yield a white foam 1H NVR showed Et 3N HC as an

impurity. The material was dissolved in DCM and it was

evapor ated several times, then dried in vacuo to give

a white solid, 5.38 g (83%. HPLC 1.90 min (ret tine)

99.3% LC-Ms mz 708 (MrH) +, 1.99 min (ret tine).

Exanpl e 161

N1- {[ 6- Chl oro- 3" - (4- pi peri di nyl met hyl ) - 3- bi phenyl yl ] ne

thyl}-N 1-{[I, 6-di et hyl -

4- (tetrahydro- 2H pyran-4-yl am no) - | H pyrazol o [ 3, 4-Db]

pyridin-5-yl] nmethyl}- | | -cycl opropanedi car boxam deA

m xture of NL-[(3 -brono-4-chl orophenyl)nethyl ]

-N1-{[ 1, 6-di ethyl -4-(tetrahydro-2 Hpyran- 4-yl am no)-

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

-cycl opr opanedi car boxam de (60 ng, 0.097 mol),

1, 1- di net hyl et hyl

4-{[3-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxabor ol an- 2-

yl ) phenyl ] met hyl } -1 - pi peri di necar boxyl ate (30.6 ng,

0.097 mmol ), Na2CO3 (30.9 ng, 0.291 nmol) and

PdC 2(dppf) (7.10 ng, 9.71 mml) was diluted in a

m xture of 1,4-dioxane (3 mMd and water ( 1 nL) in a

2-5 nL Biotage m crowave reaction tube. The m xture

was degassed by bubbling argon through it for 5 nin

and was then heated in a Bi otage m crowave at nor nal

absorption for 10 mn at 100 OC. The crude m xture was

filtered through a PL-Thiol MP SPE+ and was then

washed with ethyl acetate and water. The organic |ayer

was concentrated under vacuumto obtain the crude

reS| due. It was purlfled W|th by reverse phase hplc

o L~ N A NS yep—p " '



b] pyridin-5-yl]nmethyl}-2-ethyl-N -[(6-fluoro-3'-{[(3S)
- 3-net hyl - | pi perazi nyl ]
woreaobstd3628- bi phenyl yl ) net hyl ] - 2- met hyl pr opanedPerUgm09/033304
Racem c N-{[I|, 6-diethyl-4-(tetrahydro-2
H pyran-4-yl aniino)-1 H pyrazol o[ 3, 4- ]pyri di n-
5-yl ] methyl}-2-ethyl- N -[(6-fluoro-3"-{[(3
) -25. e fhykdicalpdquinedizaving dmintérnalfidd bathheaid idgvie comprising:
r gpanedi am de (50 ng, 0.069 mol) was
'é{¥’%°éﬁ‘e\'§ﬁ‘§'h¥%'8% e|psopr opyl al cohol, 0.5% DEA on an
AB glouhtihg IHRLEE® ldigposed igifixed tratatioh 4 tise f@rstonaection surface;

m xtures (13 ng and 12 ng). Chiral analytical: 6.233
and and 7.789 (ret tinme). LGMS nfz 728 (MrH)+, 0.75 nin

faeéroléEdeé g@ﬁﬂj gbfecm@fd%l’&y*be%n@adﬂ profdcBihg the luer connection

tine)
surfag from Pﬁmw@@'ﬁWnW'F@W%H pyran- 4-yl ani no) - | H
pyrazol o[ 3, 4-

b] pyridin-5-yl]methyl}-NM6-fluoro-3'-{[(3S)-3-nmeth
| @6per dhiertpedical device of claim 25 wherein the device is a syringe %at further

com@%@#@ %}%&QS%Q& L Litd s Bidget hy! but anedi ani de

N1- {[I 6- D et hyl - 4- (t etrahydro- 2H pyran-4-yl am no) - | H

zoI 3 tidins-

pr{ (6- fﬁ{?dpgdlga c%(/(ogéjf ? rﬁét%werpé (ﬁgrsgrznqﬁ/lls]pre-f lled.

met hyl } - 3- bi phenyl yl') met hyl ] - 2, 2- di net hyl but anedi ani de

17238( 3,) ﬁ%érgﬂpcgrg%\%%zpa rc@irg,.g%ﬁpghechmyrising a frontal attachment
se|eétéb I%bhiimé' grbapfbunégin bf disBaiftPcdp) @ < cagny,hyéo&nmc needle

|neth but anedi oi ¢ acid ng,
assqwﬁiy,)a %AHE&C%@W@& 3 IHeMIneetor of Pther yps@IRAdSHSS Rannector, a
NECH d EDC (I.Ce

vial %%%E%HQVSCQETE@P?%%% ttgg%td sol l}thl 'E}%) \/\22 stirr Eed *

overni ght. The solution was purified by reverse phase

HR usy i j :

(AL, 1 rRpb] 35d B U 80 sroren e typopi e assomy
furthetHeqypeses at[i@ast-oAe)iptggradiedinéedid safetyhgdnhgonient) - 2, 2 di ne

t hyl - 4- oxobut anoi ¢ acid and 4-({[!, 6-

di et hyl - 4- (tetrahydro-2 H pyran-4-yl am no) -

| FB@yr aﬂﬂi Pledicat daliey of daiﬂn 29 YAHereih e ]saﬁm B6hpéneht is selected

di met h 4- oxobut anoic acid m xture 1 . 174(b)

fromytha gF n,\,ggng;stggop{,eqydatp{elglqﬁhs@fplmp ?qyers an othep devices
desi aérrq ﬁ:‘oﬁrgﬁ% h@%lg')@_aﬁ @I%af‘ss fr él 3 |')1<38§/li'r§ to r?gntanr(}wted sharps.
-2-nmet hyl - 1-pi perazi necar boxylate ( 115.0ng, 0.278
mrol ), followed by the addition of HOBt (l|.Ceq, 42.6
nmg) and EDC (I.QCeq, 54.3 ng). The resultant solution
wa31.st i Theemhedical dévide of Claim 2fwheteimthedoiwardlyiprojesting fluid outlet
urified by reverse phase HPLC using a Glson (0.1 %
merhhex ORIRIFEY BTOFS(BVEAD X L3fSrot hy [ et hy|
(25) 4-{[5 -({[4-({[!,6- diethyl-4-(tetrahydro-2

ran-4-yl am no
H Sir azbh %p@dmtvtgeywu ofi a1 25 whareipl therpratective guard surrounds

msthyl) 2' -f 1l uoro- 3-bi phe
»the l‘ﬁbf‘@ﬁﬁ@cpﬁn F?ﬁ%a%wf%%%& pi per azi necar boxyl ate and

1, 1- di net hyl et hyl
(25)-4- {[5 ({[4 ({[!, 6-di ethyl-4-(tetrahydro-2
Hpyr an- 4-yl am no) -
| H pyrazol o[ 3, 4- Z?] pyri di n- 39yl ] et hyl }
am no) - 3, 3-di net hyl -
oxobut anoyl ] am no} rret hyI ) - 2' -f1 uor o- 3- bi phenyl yl ] net hy
I} -2-nmethyl- 1-piperazinecarboxyl ate. 174(c)
1,1-Dinethyl ethyl (25)-4- {[5 -( {[4-(
{[1,6-diethyl-4-(tetrahydro-2 H pyran-4- ylam no)-|
H pyr azol o[ 3, 4- Z?] pyri di n-5-yl ] met hyl } am no) - 2, 2- di et
hyl -
oxobut anoyl ] am no} et hyI ) - 2 -fI uoro- 3 b| phenyl yI ] et hy

o . o o, o



does not protect the tip fromcontact prior to use.
O her syringes have a protective sheath that the user
w@am9abiede forward over a needle foll owi ng usepCT/081853/033304

Sone syringes having a radially spaced-apart annul ar

skirt or collar surrounding a part of the nose al so

conprise structural elenents useful for attaching a

neaadl e Tassreethicyl devied o rclaimnd® attwreincatt least paitngfethe mounting

Wth pre-fjlled syringes, the forwardly extending end
SWUCBFGF%Q&HQQthE?P?én is generally either sealed with a

menbrane to prevent loss of the pre-filled nedi canent

prior to use, or else the syringe is provided with a

r fovaldie @%@F@'dbe%%?poﬁ flaim i28 W'%?fﬁ\ﬂe@%&%‘f‘eh%@ body and the
proted@@sh€ardss SRRy Rfade ARNAFL Althd Body.t ached to the

syringe barrel.” Once the sealing nenbrane has been

punctured or the sealing cap has been renoved, the

SWH Ng I i S oo fi Lo ui

i e cLaRCe  ASP B BRRf e HaBioee JoS: hadld fody and the
proteative jadridds madesephrdtelyfrioai thethody lamdng sttachabtentodbé bogy.

are, for exanple, a CLAVE(r) connector and a | uer

connector. The CLAVE brand connector is narketed by

ITSB I\/i?/‘lheahecﬁmi dévieel cﬁﬁﬂa‘lmi 26 Wh&eirPﬂteewbdl ftéi:_;ti@@@uéﬁgcl;omprises a

. r). gonpector has a rearwardly facing needle

SUbstﬂ"?'a %@E%Qh%éﬁo iect that punctures a sealing

menbrane in the forwardly extendi ng nose of a

prefilled syringe as the connector is threaded into

enfagerBatmadical devics of glaign2d whetgjn thegrrogtive guard comprises a
subs R cRich R eI =, QIR PCERATRR) Rpat Ry 2pA guard
elemeqts prgieching fegeardisfromghe selad. and the pre-ftlled |iquid

flows out of the syringe through the shaft of the

puncturing needl e, through the body of the connector

ar@8. i ntlhet medichbdevdce wof chirarZiuwherdinval léast ec porion of the guard

tem her .syringes that do not have a permanently
elem§¥% %(8&”%4%@[%”%"!"& uently use a frontal attachnent
conprising a needle and a luer fitting that is

attachabl e tq. a coqperatjvely configyred syrjnge .

et ol Thg megioahdeibe oRclale o hboreyp iR Proje i ard gomprises
the nodntmgarueturext ernal threads that are alignable and

engageabl e with cooperating structural elenents

di sposed inside the annular skirt portion near the ,

FraNt  Aine riddiddi 9§ ! clam%]wl‘eérgﬂow rﬁ@ﬁmy Rfrtcture is

of conventional syringes as di scussed above co nly
configured tarreceivel b donék iattechrmeent in Aaidftight engdgenrentsyri nge

barrel, such conventional syringes are not known to

enbody a structure that effectively protects or guards

t el f ok rdedicabdeivdi of glana DS ipeoinbinatioh withe §ea1ihﬁ @ap.

barrel from contam nation by direct contact. Suc

contact can result in the accidental injection of

hagarf UlTHRARBEIChPdQicePb\QhinP 25 MPBRAIR thdbfotéctRelduaid cSmprises a

body, thereby contributing to the spread of di'sease
first pad cponesied i fixed eglationdadne syrngedpody and aisetend pai shat slidably

e ; I
engicthg ITHAREEER] 10884 (5" BORUOMERER: FRUPRE TGy pf the tuer
conrielction suandd. on di scl osed and cl ai med her ei n. SUMVARY OF
THE | NVENTI ON [ 0008] Medi cal devices intended for use
“with frontal attachments, such as sealing caps, needle
assenbl i es or needl el ess copoectors, are disclosed
herein that substantially reduce the |ikelihood of
acci dental pat hogenic contanination due to inadvertent
contact with the nose of the device. The preferred
devi ces of the present invention are syringes designed
so that the nose of each syringe is recessed inside a
protective guard that projects forwardly beyond the
tip of the nose. The protective guard is desirably
either disposed in a fixed axial position relative to

- r o o, . oy




[0027] A standard CLAVE(r) connector 12 has a

forwardly facing open end 32, which is connectable to
wa2eboaswes | V system The CLAVE(r) connector 12PGEESZ09/033304

back section 3 1, with external threads 30. Externa

threads 30 all ow CLAVE(r) connector 12 to be threaded

into forwardly projecting guard 20 of pre-filled

syringe 10. Referring specifically to FIG 4, CLAVE(r)

connector 12 has a.re aci ng, needl e 34 t
ol oBa BecAcIS techt SRty 4 WRgR IR epord defys biased by a
comm@%ihgsﬁﬁng Gisposdd é#b@n&ﬂ@ﬂ#@t';%ﬁtl on wit h open front
El ast oneri c support structure 36 restrains
| ateral novenent of needle 34. [0028] Referring to
FlAG. 5 TrnaSmEUitMElENics B NRak0D5 LohdrdinbieNBrotdiie8 dRfhrd provides
into the f?bnt 0 S?e- rlﬁf‘ed syrlggg 10, &g as‘toggElr provide
additiangb cvecustyr againste ageidaniab separaiipnver iisengagemert of t thes frontal
ing needle 34. Wien fully threaded together,
aﬁaCﬁﬁﬁgﬁonerlc support structure 36 of CLAVE(r) connector
12 and nose 16 of pre-filled syringe 10 forma

Wien ( nne
chdde, BEfar gV at SRR B8RS 7 ety auar gnereases
frictlmmb dhgagiinarit behwiddn(thy devkeberiddhe frdntal attaidheeshtt hr ough
nose opening 18. Medication flows fromvariable fluid
chanber 15, through nose 16, through needl e 34 and out

CLABVE( mhecradiestt ddvickoft d%ﬁ\uﬁh wherda ke ﬁr&t@&iv@%tﬂﬁ? |ibrovndes an
end 32, which is %% pically connected to a cl osed

addltggy@ﬂ oarier fo Acsidgatal user soitaehyvith |paef oy Mare elements og the frontal

attackhRWE(r) connector is attached to an IV tube, which is
typically also in fluid conmunication with a bag or
bottle containing a fluid being adm nistered to a
patient through another 1V tube inserted into a
patient's vein.[0029] Although one preferred
enbodi mnent of the invention is described in relation
to FIGS. 1-5, it will be understood by those of
ordinary skill in the art upon reading this disclosure
that forwardly projecting guard 20 of pre-filled
syringe 10 can simlarly be designed to accept frontal
attachnents other than a CLAVE(r) connector 12
provided that the projecting guard 20 extends beyond
nose 16 so that nose 16 is recessed and protected from
contam nation, and provided that suitable cooperative
attachnment structures are provided as part of the
syringe body and as part of the device to be attached
to the syringe. It should be understood upon readi ng
this disclosure that the frontal attachnments can be
connected at or near the front of a syringe body by
the use of any suitable attachnent nethod and
structure having, for exanple and without limtation,
t hreads, nmounting lugs, tw st |ocks, other abutting or
frictionally engageabl e surfaces or interfaces, and
ot her structures having cooperating el enents adapted
to secure the frontal attachnent to a nounti ng
structure on the front of the syringe body, which
nmounting structure is an integral part of or securely
attached in fixed relation to the body of the syringe.
The frontal attachments can be connected either
rel easably or permanently, but the attachnent
structure shoul d not be sus@éptible to fluid | eakage
when subjected to such hydraulic pressures as are
ordinarily experienced during use. [0030] Referring to
FIGS. 6 and 7, another preferred enbodi nent of the
invention is shown wherein forwardly projecting,
protective guard 62 extends forwardly past nose 66.
Forwardly projecting guard 62, which is an integra
part of or secured in fixed relation to the syringe
body, has internal threads 64 t hat functlon as a



