3- AM NO PYRROL( 3, 4- C] PYRAZOLE-5 (1H, 4H, 6H)
CARBALDEHYDE DERI VATI VES AS PKC | NHI BI TORS Thi s
wappkiogaatd on clains the benefit of U S. Provi BEDmE2008/000332
Application No. 60/888,749 filed February 7, 2007, U S
Provi sional Application No. 60/989,086 filed Novenber
19, 2007, and U. S. Provisional Application No.
61/ 020,965 fil ed January 14, 2008, the contents of
whi ch are hereby incorporaR@g by reference in their
entireties. FIELD OF THE | NVENTI ON The present
invention relates to FMGANACERINGS, to
phar maceuti cal conpositions conprising the conmpounds,
DESCREPTION to the use of the conpounds in nedicine and
far the preparation of a nedi canment which acts on the
F‘ﬁ@n‘ﬁﬁ“ﬁ?’&{(’é’i n ki nase C enzyne, and in particular the
beta Il isoform (pkcbll). BACKGROUND OF THE | NVENTI ON
[0001Pr ot HieninktamaiseerfiopRlE)esi generaiype ticafieldyofabmputer graphics and image
l'i pi d-act.i vat ed. Ser/ Thr ki nases involved jn ltiple .
o1 P By T B e et Bh€ good quality
PKCﬂhﬁgé95H¥aﬁﬁﬁﬁﬁ?éﬂ@ﬁ@ﬁﬁﬂnhgéﬁt'f'ed and are
classiTied according to their regul ation by cellul ar
signaling nol ecul es such as diacyl gl ycerol,
Badkgsminal ofpthd Invartibncal ci um The protein ki nase C
i sozynes, al pha, beta (two splice variants PKCbl and
[OOOZEKCbIIJﬂr}lerQng v%ﬁglnf@fhr{o? ﬂr?v' "r%%u?ﬂ Pl Qéiélegé;g)%rience of viewing
al ci'um an Iracyl gl'ycerol phorbol” esters tor tu
act i anaiiria@s and,heo@elaiticul@ps insertingeinamaga dhtd hedthef iaxags to produce a
of PKC, are, cal ciumindependent jn their node of ) )
ct | BRHSIS TIRHEN S PEPERRICY. dnpHAInISy L GPIC PREaEgs dhrough immersive
| ndependeninliedolhes 8l htahAd tnsla Ohb Ut CBUQS adfiderfiBld of view
believed to require only nenbrane phospholipids for
t hei thamoetaulcabe ossiileewith siscrmvepamial cameraplers sSihencamion device to

activati on.of, PKC-i.sof or ests. that .i ndi vi dual . )
AvC. FobrE Rl drriReRl el Heg o b st “piefh Bauipped with a
For gimbetias, SwehiMalbdRopbinPKrdedld MasH BEERemarkable amounts of
denonstrated in tissues of diabetic aninmals and has

beendgtaip| Cengrally, i immersive dgeimolraninvelves intesetige nbafography based
abno [ b.14 l.ate ' . .
Concli G 1ap S 8 o bl ol B ¥R STk Thfgos obtained using
5' - f dtamdatdgidepsicteaanfishegd ehsasfortaieroRiChreflen @ wide-angle image into a
Japanese tients with type Il diabetes. This PKCb .
_gene%t?‘&iavgﬁﬁ“%t Tlaﬁwd\g&gpargg_ ng iBUORNPY FPIP ViR AR PR Wide angle or
' n“ﬁfh%?e I18hst BRIRHGE GRE 'aﬂ}b{/i'didg b DeASEBIRP cHraR&E infiage ﬁortion for
vascul ar conplications and macrovascul ar di seases sUC

as coewmgray theewmet’s dorsemseé. In a | arge case-contro

study at the Joslin D abetes Center, additiona

ol ymor.phi s were i.dentified in the PKCb. pronpter )
10003 o %ﬁm R HSin ARESETYE Vishal Ry Ams mmd%mn%f?el?%ssthat takes in an
el | Ll PWAdY, icRBulae AnYR2 Tihe f nd 19LERY R in fleSHKelll OF CI)thOtO graphy

devel opnent of “diabetic nephropathy. Adm nistration of
PKCbforr it uhique distastedrapaearandsproditcad i thereaptytestimage. The Fisheye lens

(LY333531 N i.n di.abet.i c _ani mal , nodel s, was
Showrrovgenpdoldekse Ak if 8F abled Bt TRy s b Bragwgiby somewhar
and ¥ie®erdd a4ltHbagRdRe absiogioat @ey Wet SuffiéieMef icrrected using techniques
nephropat hy, di abetic peripheral neuropathy, and

di ablkaaven ingthe agpBertgrovig a goosl imspergive expesisage ietiuser.g: number of

oo Diner Rl vhubt ¢yt o pibepodABEL bedBibhosed

additional data from phase Il and phase Ill clinica

studi es of ruboxistaurin pesylate for treatnent of .
[0004); apEP&eteahNumbanedi-é0R? AselPasicim BASEg s tPmaonBR§ing a plurality

there is a building body of evidence to support the

rational e that PKCgoNmIRMATION €OPY¥S a nol ecul ar target

for diabetic conplications and for the devel opnent of

sel ective- PKCb inhibitors as potential therapeutic

agents. The conpounds of the present invention are
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N(Ra) S(O) 2Rb, - (Rd) m N(Ra) S(O Rb, - (Rd) m SRa, - (Rd) m S( O
Ra, - (Rd) m S(O) 2Ra, - (Rd) m
wWER@OpPaRD, - (Rd) m S( O) 2NRaRb, - ( Rd) m O ( Re) m NRa®DIE2008/000332
-(RdmNRa-(R e)-ORb; wherein the said- Ra, Rb, Rc,
Rd, Re, C3-Cl2 cycloal kyl, aryl, the said 3-15
menbered heterocyclyl, are 4 ndependently optionally
further substituted by 0-3 2 groups. In a further
en‘mﬁdmlagmtcaprﬁnm@ devinee furi stinchid] and teRdpmmiOReto Podiic8 full motion

e e S ST
?@&gl 2 ) el bib¥ing %&ﬂ%@oggﬁ%n‘ftqmzsecond | image to produce first

R"d) m phenyl ered
hetcembmcdl gqu)rﬁctémmléé@e Coibiméng porioos o ydifferetRportion of first

dymbhalide, -(R.d -, d) m ORa or - m . NRaRb..

Tt WER st TRt it et b e bRb oG Al regtangular
| s inAgeRRNESNLYiNg Bkt ab@sleotll KnBRRY eqifit gﬁﬁ? fthage in a matter to
invention is further directed to a conpoun
phayeruse atstecetisPepiaiBaegst abl e salt of Fornula B, (B)
wherein Xis GR1L 1 or N, wherein RL 1 is H, halo, OH
G -C 3alkyl, CF3, or CN; A and B are independently C

[0005] or NS Fb]temtSNﬁi&bQ B4 7700- Gsfogdsky Imetkalt €& Bisk@in¥|a high-resolution
CZCSaIkym‘{ (Rdm(C3-CG 2 cycloalkyl),-(R
d) HBARHY a Tmﬁﬁﬂ%@nfmgﬁ%ﬁ@dw hanerepEpsonce.(Fae method as

d) @%ﬁx]s %;&%{ @(}%? ga%h{((%%gugs%&@ﬁggf k&é%s;%()ﬁon image, capturing a

C( @mlm@ﬂdmmwmgmmo@) feaolufiell Jusin@GnidedRransformation
e G B A AR 2R e
N
E %%t%ﬁ% E%e%%%)@%é%ﬂ(x@%)e%@%@ leagﬁﬁﬁe@ﬂ&rﬁ@ H3i6h NRRRion image
N( R@)}S(}@qrgbffel(emgqrxewdn(g?@lmssg @)eﬁaw -resolution image.
[-(Rd)m S(O) 2Ra, - (Rd) m S(O) NRaRb, - (Rd) m
S(O 2NRaRb, - (Rd) m O (Re) m NRaRb or - (
[0006] Rd)UrsNRateaRNuklRR; 6298090 prBiidesanymefhotinénd adysked Kyt ,generating
al kenyl , al kynyl, Ra, Rb, Rc, Rd, Re, C3-Cl12
cydniganRdintc NIRRTHAIC emage81@01a?e%>e p@amhlep@oes@y@l wagemwhere each
n
SRR e 50 0O AT o
f r qoirdts. RastCpdls, ofplansr thkgﬁls ar@ﬂeﬁﬁechlvﬂmn@’IeacIC@alﬁ&orresponds to

o) R 3 s B FEN: WRPCTepeivy RERp L Be @il panoramic
g)e:hﬂc%&* Q&E}Je{‘eﬁ &mﬂa?af@ar&mﬁé k&fie i€ RAsible from each pair of planar views.
( djl’maan QW@@Pmagﬁ)mmd frod ) aarlOpaiD) Heplarar images,
d

0 MRl B ot ey eatiys ke s R ptenated
aRo fédroiharinieEnedide phoramic image.

NRaRb, - ( Rd) m N( Ra) & O) Rb. - ( Rd.m N( Ra) O( O) ORb, - ( Rd) m N(

Rc) C( O) NRaRb, - ( Rd) m

[0007] N 1&819&3%?%l;éfﬁj)a@%%l%e%rg@eséém{@yﬁéﬂls'tg REMBi & immerse

S( GyviiRe Ringre (rRadesy iBne)oT| I’blEﬁRbro*/(d%d rftefitiIRe tonalliRa I’&Dehmd image to be
oget her

0|otF§1d %ﬁ%{eﬁy"fb?c%m?% loStreem ohH? 4 Eﬁ? \ éhgga% rtﬁ%rn@afn@ﬁfa% the known
3- AnfFRIF0E SbulelRIARY %*lbéhl gm& 91;1%?3 BnARAhe d\n an enlarged

N- cont al ni ng het’eroary ey are attach
anc:awhestasigulanynage. Aker saill, thieknebyltaal kmagd or afdeprmghyires greater
Ra, Rb, Rc, R4, Re, - Q2 cl oal.kyl , phenyl or
o TR SR ey Gy 1S e oR s e 9P BEeY By BTow user
optionally substituted by 0-3 R12 groups; R4 and R5

are each independently selected fromH Ra-ORb, CC 8

al kyl, C2-C8 al kenyl, C2-C8 alkynyl,-(Rdm(C3-CG 2

cycl oal kyl ), - (Rd) m phenyl , - (R d)m (3-15 nenber ed

het er ocycl yl), - (Rd) m (C1- C6

perfl uoroal kyl ), -(Rd) mhalide,-(R



yl ] carbonyl }-1
, 4,5, 6-tetrahydropyrrol of 3, 4-c] pyrazol - 3- am ne,
wQ 260BB9N2bUOr 0- 2- ( met hoxynet hyl ) pyri m di n- 4-yl | PGT/6B2008/@0332
thyl -5-{[(2S)-2,4,5,5- tetranethyl pi perazin-i-y
carbonyl J-i .B-tetrahydropyrrol ot S*-cJpyrazol - S-am ne,
5-{[(2S, 5f?) -2, 5-di net hyl - 4 (tetrahydro-2H pyran-4-ylm
et hyl ) pi perazi n-1-yl ] carbonyl }- L/-
(ZeepdrqatioﬁsfHameo plyere ré di neeﬂ- fdr) a GuBhatl aed systerh which facilitates

t et rol 4-clpyrazp] - 3-anm ne,
s rrposiotel 859 of QP oy e ani SRS BPbio.a Bicagey plgp. such a
| P ABIarkd Wsle@@f&%f{&}ﬁné\bf fvo or more 1mages should produce a resultant
met hoxypyrimdin-2-yl)-6, 6-di methyl -1
41®a§301{£q0dh1)ﬂdhfdpyrrol o[ 3, 4- c] pyr azol - 3- ani ne,
5 {[(2S,5f?)-2,5-di net hyl -4-(tetrahydro-2H pyran-4-yl)
pi perazi n-1-yl]carbonyl }-6, 6-
ObjditRhl\Sunbmalyl otk Mith@itionr di n-2-yl ) -1
, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-am ne,
5 {[(28 5R) - 2, 5-di methyl 4- (tetrahydro 2H pyran-4-yl)p

[0008] ' pefrht%ﬁd Ps & Yr{v%ﬁ?t% uoroo ?_rehvg |t<3 B§/Orvlldrﬁ a efﬁ 1en]t ]tneihod and system

, 4,1og ﬁrtd:hahg ahy dr moye still ajddordnoytipy Iirazgfls-to 3rc&iumele,resultant image of
5-{[(5 51R) 2, 5-di net hyl - 4-(tetrahydro-2/-/-pyran-4-yl
met&Ry )q]:ﬁ1 Hér azi n- 1-yl | car bonyl }- 6, 6-
di met hyl -L/-(4-nmethyl pyrimdin-2-yl)-1
, 4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3- am ne,
[0009] N- (Itz 4sealmamy objective ph ther instanli mvdntydn) tOGJTGVIdﬁ rasnhtﬂabd Bad [system for

" B oy BBy sRRRE o agradep SRARRhabstant image wit

L/ -tﬁ@sﬁﬁé’*ﬁkm &)néérmcaﬁ@@uww&igma‘hméges6 6- di met hyl - 5- {[
4-et hyl (28, 5f?) - 2,
di met hyl pi per azi n-i -yI | car bonyl J-i

. Q- y Py

[0010] L/ _IE gg_ &?QX&'J&% ‘?‘fJgA&S}S r{ii]m xglln ﬁ%) &gk'g@ da metlhoq a%d ﬁrstem for
( ZShthmﬂg t'wdé ot eidrasell raylﬂ/br pm\azzg imdges \tb [peaduee rayte}sullant output of

Eﬁr ah%dr opyrrol o[ 3, 4-c] pyrazol - 3- am ne,

L/ rf’@céfl %$2%- f | uor opyri mi di n-4-yl)-5-{[(2S, 5R) - 4- ( 2-
met hoxyet hyl ) - 2, 5-
dlnethylplpera2|n 1-yl]carbonyl }-6, 6-di net hyl -

[0011] , 4, B @chieve divy dfoogsgidr obJ@@tB/eA thc]lwzurmmverswanpmwdes a method for
L/ ( 2§$}8&8§¥sz) 05|m,g)(r)er mlxje}/ges compnsmg Mxe) steps{ok( 2S, 5R) - 4- (3-

met ho

di et Bydtitime iy bmbre/in 4pas B@ﬁi/ét}le&t énélpomt i different directions of
,4,5,6-tetrahydropyrrol o[ 3, 4

c] pyr &gyl bgamimags capmffsmﬁwd@ eseszlt (i hemizpherical eAESt hox

y) ri, (3
B et b AR B ol OB Ol

, 4,5, oriegtingaktydagpyr fict ofidghiar oinagds alnle- &r aigen@ at least a second
L/ [5-fluoyo-2-(2,2,2-trif]luorqet tyll_)ﬁgulmdln4 p]
6, 6- diHANEH imagey elgfa@)e e @f the first trfangular tmage corresponds to the
tri et g &tﬁ@ﬁé&%h&‘tﬂan)éhia?ﬁfﬁ@énw -
g-tetrahydropyrrol o ~-cl pyrazol - S-ani ne,
L/ -q. Scbﬂnbmmn:g RerihoR, 1Roints i ofnl ther alee Xty pf;rsﬁ triadgwlar) iphde with the
6, 6- di net hyl =.5- S)-2.4,5, 5; . . .
et r afTRYLRBE PSR %eﬂgﬁpmﬁfﬁﬁonmgangular image to form a single
-tetr §hﬁéﬂéd>ﬁwahgh1@r itndgepyrazol - S-am ne,
5-{[(2S,5f?)-2 di met hyl - 4- (tetrahydro-2/-/-pyran-4-y
met hyl ) pi perazi n-1-yl]carbonyl }- L/-
-et hoxy-5-fluoropyri mdin-4-yl)-6, 6-di net hyl -
, b, 6-tetrahydropyrrol o] 3, 4- c]pyrazol -3-ani ne,
{[(2S,5R) -2, 5-di methyl -4-(tetrahydro-2/-/-pyran-4-yl

prp

0

I
(
5-
) pi erazin-l-yl]carbonyl}-A/-(Z-
et hoxy-S-fl uoropyrimdi n*-yO-e. -dinethyl-I
N, S. e-tetrahydropyrrol ol S*-cl pyrazol - Sani ne
2-((58) 4-{[ 3- [(2 et hoxy-5-fl uoropyrimdi n-4-yl)am noj
-6,6 dl rret hyI 6-
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et hanol am ne. The phrase "pharmaceutically acceptabl e
salt(s)", as used herein, unless otherw se indicated,
WO pBges) salts of acidic or basic groups whi CPCTEB20EB2000332
present in theconpounds of formula (A) or formula (B)
The conpounds of formula (A) or fornmula (B) that are
basic in nature are capablegof formng a wde variety
of salts with various inorganic and organic acids. The .
[0012] acilde instamt wmagntinn {sider provples pasystomh dometiteliing dwp| o more images
acceptahl e acid addition salts of such basic conpounds
of CE%‘PF%E‘PE' (A) or fornula (B) are those that form
non- t @xiage agptoreadiehrsifon cgmlitisg tvka) br nf@é hembdphéridahimgges from at
phar macol ogi cal | y_acgcept abl e, ani gns, such as the
acet ateast g peuth aadi Artkswent diregiions 9hVeW; Bidt ar bonat e,
bi sul f; ' j i
edot ar 5B Bck il Abfhe RN T 1 PECTapfiRy HcHS to copvert two or
ci t r atmere Hednjsgheddal dmaghs, inedetaatelar @édagdsyaidecombine the triangular
estolate, esylate ethxlﬁuacinate, fumar at e,
gl ucepRages It pFHseResahg At agPe gl ycol | yl arsanil at e,
hexyl 188 Gb&e i &otivaY R BRcloBd P aRE §hecitfoation so as to clarify the
hydrochl ori de, "i odi de, isothionate, |actate, .
| act obiventadre cldselyr &loavevem|the ecopeade Hiteeabavgnideenitos, should not be

mesyl at e, nethyl.sul fat cat 1apsylate, nitrate,

o1 oat Eomyattied iR By Bre FRARE S Rise U R R fayPldees

pant ot henat e, phospat e/ di phosphate, pol ygal acturonate,

salicylate, stearate, subacetate, succinate, tannate,
BriefDescriptionof Brpwings t osyl ate, triethi odode, and

val erate salts. The term"treating”, as used herein,

unl ess ot herw se indi cated, neans reversing,

[0013] al |'Ehe drtailed, dekeiptiontis desctibed pithgessicoto theracpsmepayingifigures. In
the di_sorder or condi.tjon o ich such term_applies, . )
or BRGEBIes-BF LTt bl Sreleredresmidsr b Eon et in which
Thent 8EfGenkt SRAMTRP irst AHeMS EITRESHNE nutibeRS SeOlBE thodBhout the
indicated, refers to thé act of treating as "treating” -

i s dieWings to faferenicdiles fpatatssvrd caihpornsintsase
“"therapeutically effective amount”, as used herein,
refers to that anount of drug or pharmaceutical agent

[0014] t haFigkdll il@lstigick dmh@x&hplbB0isgAbm Ofor "RIALIGAE tvOS POMERe Olmages to
a tissue, system animal, or human that is being . )
sougfreraR/a eespléans negrat 2opd gulity 4 displosediai thaiinsiatmgention.
or other. The term "substituted" means that the
speci fied group or noiety bears one or nore

[0015] subBigutd @nillgstraiérea tflmmdiagrasu s tah taxemglaryredatisod Fat stitdigng two or

speci fied group bears no substituents. The ter ) )

! oplppre?ﬁa}aggs u%gfﬁafqﬁ Eguliant JRasq -00] Al g6 disFlaged in the instant
9T OPeritDntRHERAL BhrtdBdRhissHpkidsut ed by one or nore
substituents.” I n accordance wth convention, in sone
structural fornula herein, the carbon atons and their

bound h en ato ar.e not explicitl epicted e..q.

00161 9 gt & el e o hont B af i) Bilipietion of the
gr oRANARN & STYPCEOMEDULB €1 39 [diselos@Nindhe aeneriphibn 6f BieteD.
(aryl, heterocyclic or cycloalkyl)with a bond that is
not directly attached to a ring atom e.g., indicates
t hat.. e i nt ;of t. il abl. .

00171 41shPE P31 kel AGIREL Y 08002 B YA s, o
f or dimbHfiéd\liagranisamdehd coBYimass. have asymmetric centers
and therefore exist in different enanti omeric forns.

Al optical isomers and stereoi somers of the conpounds

[0018] of Fignnei$ & 4 Wpclodiagranmilluatr{tBlg ansaxdmpiaxy medwdtdfdheafmyersion
are considered to be within the scope of the
invention. Wth respect to the conpounds of fornula
(A) or formula (B), the invention includes the use of
a racemate, one or nore enantiomeric forns, one or
nore diastereoneric fornms, or m xtures thereof. The
conmpounds of fornula (A) or formula (B) nay al so exi st
as tautoners. This invention relates to the use of all

. o " Y ~ .



carboxylic acid group of conpound I(C) is then
converted into a nethyl ester of conpound I(D). A
wo ysogd26zondi ti on of converting the carboxyl i BCEHIB2008/000332
group into the nmethyl ester group is to treat |1(C)
with nethyl iodide in DWF in the presence of a base.
Compound 1 (D) then undergoeg an intranol ecul ar al dol
condensation to give conpound I (E). This can typically
be afoach hymispeaickhignagoimowitdangiby imegh a strong base
in an aprotic solvent. A typical condition is to treat
conpound I (D) with t-BuOK in tol uene. Subsequent
[0019] 20 UBigiise \601sK4l ﬂ)l@ikVGﬁlgEdﬁmm!dﬁdtlh%E}l exGniaynskotdsk)oft éenging the
undergoes a 2+3 cycllzatlon with a hydrazine noiety to A
f or orietAieB @h tha triphgular impgPeal condition of the
cyclization is to reflux conmpound I (E) with hydrazine
and acetic acid in EtOH The free base pyrazol e
[0020] ni t Figged 7k acﬂcm@Qh@aM(lﬂ)Jstiramgf‘mnemmlayqﬂod:ass of ettching the two
conpound 1(G. A typ|0ﬁ condition of the acylation is
&‘%arclﬂl*ﬁ%%w&)?éllﬁﬁweé PHBLEYE SHF bonat e i n
THF More detail ed synthetic conditions to conpound
(G of Schene 1 can be found in U S. Patent
Detiiipd iDea¢riptiorPofDioeimgeon No. 2003/ 0171357 and PCT
Publ i cati on WO 02/12242, the disclosures of which are

i ncorporated herein by reference. Schene 2 illustrates
[0021]1 WOArrﬁé{B@@ at ERHAN FoMtiEdhi ASre Yinab @ tBlgeAerhteGaRsll@int image
fromintermediate | ( In the first route of
Sc hef‘rgon q@@lnqyoundescpbsyd UReresges andnmethadphare inot intended to be
react] ' | ' Lt i
ot ety SRR boRPs Bl Bty e smpodgment, o any

sul §mflcalsk, Ocﬁsclb:%dllﬁtdlﬂ almﬁltﬂéitarﬁh’lm@y be Iﬂﬁ)di)ﬁed‘rhmanous partlculars

ot her reactions that an amne _functionality c rri.es

out or relatigmiscuithest yderpiting FreRcie SRiEopidptapsref ey Jaimed invention

tre ddsEHNa BE IR Bt %Qﬁd?&tﬁ%%@ﬂi d sh
%8% aﬁwj/r{ rg%elsence a base such ‘as od shown is

equmtaidedn toslymfor ﬁjﬂlBEAthlll and,a disologentof gucnpemve embodlment and not to

di chl or ofret .The reactlon ] Xf.ure.is

bt Wi St D croF B aot SOk i gy Gl ition might be
SubggBy&EBd oAGHeaEs Wor kup gives conpound H(A). The Boc

group on the pyrrole nitrogen of conpound H(A) is then

renmoved to give conpound MB). This can typicallybe
done b | A

o022 3055 Pl KSR RufC bl o 6000 R APty grinsy.
HCl stsfﬂerﬂlaﬁbI an@hed e E@Mrecﬁ&bﬁ@ﬂp@ﬂﬁcaﬁ%&@ﬂb&ﬂhﬂm&g@ of good quality.

af fords conpound M B). The pyrrole NH of co
i s MEREHBER aFypteTt ﬂ@umr&w@mnr?é&e@aﬁmefot %lalc%m)ectangular

typ ﬁxﬁﬁ’% | 36r REaQMhils P&%bggtb%g &P Stor, PQ&S GoNGis Pect WE disclosed

equi va A'typl ca ction conditionis to treat
M B)nethctdhanﬁ sesjanveltkainstaof imvamt';quxgﬁdes stncfﬁnwaatwmcmore images
for four Subs

sat ﬁﬁ@pl@ﬂ%%e %Fept’?s? #P@é?? 8,nfa %evtéior ku S{j:hta t‘fW @1‘ more still

Compasid Mvtdeok §ret &?ﬂu&d BB el IF f%ﬁe}%aleﬁyﬁi R8Whird Bemispherical
NI ety The nucl eo | e can be an al cohol, am ne or

one shﬂpearB,acbtlte@nsph@ncalu onagei isi therqafiar cemveriedainto vant pquitriangular
the.electro h|Ie MC). A typical reaction involves
tregpF%an@ ‘with a nucl eophile such as 1.5
equi val ents of an al cohol in the presence of 2
equi val ents of base such as K2CO3 in a sol vent such as
DME. The reaction is heated to 800C for eight hours
and the solvent renoved. Alternatively, MC can be
treated with 1.5 equivalents of an amne in the
presence of 1 equivalent of base such as DIPEA in.a
sol vent such as THF. Subsequent work up in a protic
sol vent such as nethanol in the presence of base such
as TEA followed by purification give conmpound of
formula | . Alternatively, conpound MB) can then
undergoes a nucleophlllc reactlon mnth an (CCRb)

T . o -




studi es have denonstrated a marked increase in protein
kinase C activity in tissues known to be susceptible
wo ooodiogzed i ¢ conpl i cati ons when exposed to PCT/IB2008/000332

hyper gl ycem c conditions. Lee, T.S. et al., J. din.
Invest. 83: 90-94 (1989); Lee, T.S. et al. Proc. Natl.
Acad. Sci USA 86: 5141-5145 1989); Craven, P. A and
DeRubertis, F.R J. din. Invest. 83: 1667-1675

[0023] ( 196 versten Hf hagispherichl imagkntcesiang 87 inlagdSis1oUSwed by stitching of

(1991).. Pr.otein .kinase.C Lvity.has |an een .

o SDEirp AH SRR BB S fehin e o ORA R dHpess results in the
CaneiatidP be AbREEngParimaRd [Yhd fdsBltdht rbetBaguBAromMR) each singl
Vbl . Aspects Sel .. e 73 (1991). Ahamd et al .. o EC
Vbl eigel afrthprgeirning sgiesents ong 5@elo pixeh 8iolie. endt off the process, thus,
kno B nhi bj . pr gt el inhase. Cinhihitors..

ar < Stpits 2Rt bRSaB iy SPEREL S HRlin Uy Pl images o
Meylgs stitdhedeThad, thd dibcloskd rh@th6® tndSystchd df febnétd:B8Mention result in
Aki nagaka,  S. et al. Cancer Res. 5 1: 4888-4892

( 19@§t}tph%p@age£esﬁp¢rwr qqqgtypwgh allphk prigiwal dgfails intact. Moreover, a

i nhihi - Fr ' Y317 o R :
oL ol SRR A B 1536 1 s i
andachigypd esitionh anf camptesfien a¢suttinecinl lbssled cotvasion ek lcompared to
in %ar.ti cul ar .on human gliobl astoma and col on

car CEHEDSHALIAREET o , Cancer Res. 16: 7462- 7469

(2005). The conpounds of the present invention also

act as multridrug reversal (MDR) agents naking them
[0024] ef f Eloe | teehniques oderdsbeth diereidmimiy sber estdi in compundifferent operating

wi th ot her chenot her apguti c ents. Protejin.kin ..

BT Fenf 208 SUaRE 2 b s iromt dhfh SfRte fr practicing
I esPaue Smpldhliendflion dd ARINsEd o itkkatdINRyiRY k8dtionGRRh respect to the
down-regul atiaon in T-1ynphocytes, and phorboli nduced

pawresaBRanyiTyiewigs- B. et al . Bi ochem Bi ophys. Res.
Commun. 171 : 1087- 1092 (199)); Ml queen, M. et al.
Agents Actions 37: 85-89 (1992). Accordingly, as
Exemplalpy Sgstenof PKC, t he present conpounds are useful in
treating inflammation. Protein kinase C activity plays
a central role in the functioning of the centra
0025]ner FRu R e b - ' ;
10025756153 TASHER o RBAplaly SudnPTHE FAHHATEL tud%r more images (0
i nhidsierase. 8 résalianthimege shgwad qualipr. éweenrdingte aamigdirsegnexemplary
in ;ogeal dcaccienirdal i schem c.brain ilg_%ur aq%%br ai 4
edeTE HAY' oy pdC,pne Gt TELG Iaee ¢pBEY Mgty IR ogppled to one or
10: moADeepECdl P essiSh kit 04 DupRH tdlone BF Mbft 1R9Snater8d(s) 106 and
290-294 (1992). Protein kinase C has al so been o .
det ¥nPhEWTE Quipat mepns ¢88.clnags captke nmaps 403 icaedsea digital video
Shi . Al : - 1413
Accoraith enuibbsd i ione BEHIGE: Bty ens ki Adaalh The ihEre tons can be
ar ea uiselt dishéye lenemtdraer tAlobkedn aeleast 18Dslegees An@0 degrees of field of
ischemic brain injury.Protein kinase C activity al so
pl aY €V RSt ant rol e in cardi ovascul ar di sease.
I ncreased protein kinase C activity in the vascul ature
has been shown to cause increased vasoconstriction and
[0026] hy pler alkersitenemBodimens, pmagee icaptiienasensC 102 hiahi boraccessible over a
prevented this increase.. Bilder, G t al. J.
P e peOpon e, ne G BEglet e Shten (Do faltpsuiiigemenns 102 can
pr ofygiher doharemeardsntdl Bigtiesthe GfBSS bafoe traﬁﬁfahh%% @F graphical
t he neutrophil oxidative burst, protein kinase
i nhpieressing wre 164 dyougle /@ interfacee d0pndltematilyn\the cligitiving means

I sc ' | ' j.ac cti ol |l owi n

| S chapacBied e O e a0 MR T, Prered s
(1990); Sonoki, H et al. Kokvu-To Junkan 37: 669-674
(1989). The role of protein kinase Cin platelet
function has al so been investigated and as shown

el evated protein kinase C levels being correlated with
i ncreased response to agonists. Bastyr 111, EJ. and
Lu, J. Diabetes 42: (Suppl. 1) 97A (1993). PKC has

o e




The conpounds of formula (A) and (B) may al so be
admnistered in the formof suppositories for rectal

wa@cdiosndety at i on of the drug. These conpositi oNBCT/EBROEB000332

[0027]

prepared by m xing the drug with a suitable

non-irritating excipient that is solid at about 25

Celsius but liquid at rectal tenperature and wl |l

therefore nelt in the rectumto rel ease the drug. Such

matlé0 i iatesfacerc |1 0d ecanoppaideutrpat cafmt dapsbiligesy ¢ar kyghesn 100. I/O
For. topi cal use preparations, for exanple, creans, .

oi rinteEAees, 1Q0¢an; Weluds one jop FaOTe Ports damewieeing, nput devices, output
co {3k N : f esSe [ ' F
R O e e AT (R l186 can be
al sonfigumd fomres¢iginedcapturddienagos thradghl oneosaneredmbhge eapfure means

systens such as small unilane]l ar, vesicl.es ar ge . .
i TGN S sRShe i S n4a it e rcfistel Bocessing by the
Li pg peeiRslife fafitmed4 f MAE Rsdht Gi4e®f generated by the graphics

phosphol i pi des, Such as chol esterol, stearylam ne’or
phawpéesssing yingHOMicar be seddagutpubmehns I8 thivagh dihtnterdses 106. For

of the pr nt. inventjon are.,of the ord of. about 0.5 .
g R BB G GHEC ol o UG AP RETE 0y BT GRE (oAMe Braphica
pr efreédssidg daraA0R usitlgall SiRREWRER kabe tlike 1458/ didk, aty connection,
wei ght to about 100 ng/ kg body weight. It will be

und¥iEk ewaccti@wever, that the specific dose |evel for

any particular patient will depend upon a nunber of

factors including the activity of the particul ar

[0028] c onprphidabproegssarhriumit 904 rcad, bet haingtreproveddingneitightor a plurality of

[0029]

general health, sex, .diet, tinme of adm nistration, , ,
r oURTBCEFINGFRIHPS PORPTERS MulfiRle GPmBYERG G ,Grrawlu@al processing unit
comjngid GRcIBRE ah Nenad8Visibbds¥ing eddife R8s td 1odhRERRE 114.
under goi ng thergpy. ojgﬁhéﬁgg ?ﬁ%ﬁiﬁeééﬁgﬁ%?cw e 114 In
actdligimage ehbodimepisemenmory bivbeummdside hetgidergyaribéecs processing unit 104
adninister%d qﬂpconitintlg m%gh ot her oraLI%.act%ve led
ant 15t SPEE SUEPE B SC SGeTTS R L AOPIBwY pRiea it coupled to
exadiiletr 100! Meinany des4 and iddnalel ifdCexalile, 3L Sichiirl 48,2, RAM)
to the eye, a compound of the present invention is
del gy volatily perEpTYa(Eest ROM. tﬁ/)ﬂshéé@m’%(b ple. o phenkail nfild can store
vehigl g.sHeh; - ' [ N (1, :
conhtlthgcrt8 © W t Hﬁtﬁgﬁ%%% gﬁ(?g%l%rgg%éeé oa‘rﬁﬁar'éfsau fﬁg?rg{r%%m?'i 1\rfleemory 14
perdanduttherahtlode dpratbeabiastmactions pad ad¢vaheddis that camissBexecuted by
and/ or, sclera and intern regi ons of the eye, o
i ncPEATRES PrSESWaE Apias 1?}1 dutifig dhe gisclopethpgiesss of stitching two or
poSk8fd ifaceanber, vitreous body, aqueous hunor,
vi treous ﬁunnr, cornea, iris/ciliary body, |ens,
choroid/retina and sclera. The pharmaceutically

t abl ht hal m hicle. b [ t
v otz buSeshfink sl T B Eorfinl SR ibr g bV Amege capture means
conuindeRlaritFernhdtV ANlech @ MwBEMagdsHAvE € b&taREH @florder to obtain a full
dlrectli into the vitreous hunor or aqueous _
hurtft0 F1489 Held ofyiews aprsbiningtjeasbtve inpese Therreniuseddmeges have to
andfEin palBStre AE6 IRAATAEoMEL (R 1HFD1 B B EBA. and necd to
t hebeofrhuh ahdérstaaddble tnEtimatialiide famanhis $éd cpr berarastyr image, a
of retinal cones and is the,regign of maxi num vi sual .
ac ufUCGESSIANt leTasier | iHagesAOTanyifleq il yuth & wmimumoal gompression to
MenhEAREn lhSeodl AP G J | igi
e s ASRAReh JEOR R LR HPALIAR of e arigioa
t 0 tomece filalinis videbend isl ibterlacainthendhd intxleavindeds tsbamemoved using

(the upper cul -de-sac d the | ower cul -de-s

{ o EOBREEOTAE Ihetre Alfopiethabe s TG riae ping Diaren
eyel id, respectively. The conjunctiva is di sposed on
top of Tenon's capsule. The sclera and Tenon's capsul e
define the exterior surface of the gl obe of the eye.

For treatnent of age related macul ar degeneration
(ARMD), choroid neovascul arization, retinopathies

(such as diabetic retinopathy (including macul ar

o o o - T



conpound Al(ii) as a white solid (9.58 g, 54% . Mass

spectrum Calcd for G 4H20CI NG5 (MtH): 359. Found
w@a@s/0vneer nredi ate AKiii) : Ethyl PCT/IB2008/000332

3-[ (et hoxycar bonyl ) am no] -6, 6-di net hyl -5-{[(2S)-2, 4,5,

5-

tetranet hyl pi perazin-1-yl]carbonyl }-5, 6-di hydropyrrol o
[3,4-c] pyrazol e-1(4H) - carboxyl ate. To a seal ed tube
wapreatse dh¢ 5Bhages 2rezetred e frommetiage peapenrez inreang 21@ ¢p result in
20 ,mol .DIPEA (7_6 ,..59.1 mmol.) and. THE.(40nL .
f oﬁ%\ﬁé)&é%iﬁ &Ragés( ?.u%h%: H&%germsﬁs.sﬁlwgws 24528 St ypturaliy
anGfphfBfRMionTrdA efid hdddbphedical8hafé: 18ge PRREQShD @ginkdl 12 can use

h. The reaction was cool’'ed to roomtenperature then i
corte Axtrastesdindernation for ednvsyting fheckengiepherishlumpages into equivalent

chr, r N - 3% (7N _NH3 . .
GroCi P8 B ARl "Bt B ipontyChle 0 bkt The disolosed
51%rocebhsasiipe elidt Ut realledt restargRRirNSANeEEw{IIMbEl) of #@Ssame pixel

Found 465. Internmediate AKi Vém: ) )
6, GoarsREptgn astheqrizayal ymagss, Hus enyuingtlpsplgss seavession as gompared

| ] r p - . . .
1) 355D koayier imases quriently o fn, fhe, o, Subseqenly, image
m qrowssieg ¢hgine Wd2 seddketheAksuliant §tékcliedyimdge tommitput vl 108 for
(45,. nd LiOH (6.4 g, 40 mol). The_reacti on S
hediBiHafh ?L_Ef?f%}é»‘f Gt PO eA5r 09 Sy SR screen and/or
cr liﬂfﬁtiﬁ% AeicORoupldd b &/sHBS 10016 BB ShREnbAK ShtdtR means 108
in-“THF (75 m_]). The insoluble material was filtered
of fcanhd atdeesible/avena eompeinisaterenttwatlechuptedgp vesterd 00.
title conpound AKiv) (2.3 g, 72% . 1H NWVR (300 MHz,
CDCl3) ppm1.02 (s, 3 H, 1.08- 1.18 (m 6 H), 1.66

[00307] ( S,Sydtehd) 100Lcafbod Sapléméhted ds 2 Ztafialor® dPsteror&m b #hdpléitnted as a
1H, 2.59- 2.70 (m 1 H, 2.70- 2.9 (n}_l_ 2 H, 3.42-
3. 5ystemy copnggted in Qg;.etvzp_rg.lb(l ritiplizgtion)pgraphicp Peqcesiing unit 104 can
Fﬁltlgz?d rr{gl rlggggwgd %Wﬁg 'imggelcaptxﬁg &&Péing’%z,- operational instructions
N- (a2 oithen rel e bartt ldataramgdyintormetnoeydt Ml JmbgeOprdcessinly\dngime{l[1Q extracts

2S)-2,4,5,5- . tetranet hyl pi perazin-1-yl]carbony|}-1
As,aepzlwil%aﬂ§mf@mﬂtwa| & ,eaﬁbm&fﬂﬁ%‘vg@géﬁ? fieordipgtegvalues of each
SO'H&ﬂi%eﬁEalNﬁha}%\e indl c82ePonding Igfﬂgﬂs%)o%ﬂg% of more irnia%es. Image

2, 4-di chl oro-5-f1uoropyrimdine . nmol )
DVB@o¢egsing jengine ldddBuithpotises sthe ropdiatipgal dgstnythiosp kwrerd in memory

0. ... 5.9 1) .followed by. P4 (0.1 1,2.
o Ol Rt i S et gl e Fother
hedhrge foadceddilly edfife Al DAGtateRadt tieRD oNB DT GRO LietheliRr iBASRs by 180
tenperature then poured into ice cold NaHCO 3 (30 rrL?
an g)eésaes aed sembines, With@hdeagba secgnd #iangulps énagmalppga common base
or ' trag | [ Ne.: dr i e
0L SR | RRLSARRNRG, Mokl BRI SR 167 s
wascotrettian iatcetbnwatioh oo titdied imbfetof gdneradd @ rebdamgular image of the

purified ertily silica I%el col ynn chr onatﬁgrﬁgﬁy usi ng
t

19%HRCAFRISPRAGAUPR 2&ibTrosipgl Bhaest-db1g Healiimage is sent to output
CORaKEd 08Mloush 1/ Wibiesees Q065 AThe findl ithage %géﬁerat%lil %@ disclosed
(300 MHz, DWMsO-'cfe) Pppm 0.90 (s, 3 H), 1.00 (s, ,

1. OFstend, ofJthe. insthint, inGeritilon is.f68nd & b oFsppetiod Jukity & Hretains the

I%Ij Os% (e;%lm%f}r_%gpl(z)ﬁsﬂlsélafdﬁbe%g%g@ga%@ }%‘&Ju%nfngP éet%ﬁl ?154 ngg%jgzmal images.
4. Tirthes, tierklls a red@8tionSin4Re &7 oflthEbutphP fifBoy Sboul 22Hpercent without
11.81- 12.75 (m 1 H). Mass spectrum Calcd for
C2oHERenSompRession tadmiquessghkiing 50 moresHieping starage as compared to
N4- ( dj et hyl -5-{]. -2,4,5,5-tetranet hyl pi perazin

1 _ayﬁ%n?grrdo%%%%?t?n gulgu[ 1(1%%2:
1,4,5,6-tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-yl ) - N2- et hyl
-5-fluoropyrimdine-2,4-dianm ne. To a m crowave vi al

was added Al(v) (200 ng, 0.44 mmol) and ethylam ne (5

m _, 2Min MeOH). The vial was heated to 150 0C in the

m crowave for 1.5h. The crude sanple was concentrated

then purified by silica gel columm chromatography
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4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxyl at e.
To a solution of BKi) (8.01 g, 31.7 mol ) and
wQ2eb8apehe or o- 5-fl uoro pyrimdine (5.30 g, 3 1rCT/mBR008/000332
in DMSO (40 nmlL) was added potassium
di hygr ogenphosphate (4.32 g, 3 1.7 mmol) followed by H
PO4 (0.62 g, 6.4 mmol ). Theogreaction was placed in a
95 0C oil bath and heated for 2Ch. The crude reaction
ExgrpplapypMethod o r oom t enperature then poured into ice
cold NaHCO 3 (sat, 100 nL) foll owed by addition of
Et OAC (75 mL). The resulting m xture was filtered to
[0031] gl vEx dniydaryenéthed farcstl’[mblnginP@d)mm imapdsi tb gesahiet I(eﬁllﬂant image of

( m gscg)(lil_guaili&y §gﬁ%s§3f§§ %r@% arg 11%3;strat¢:d@,§ y ﬁ(?llsegu%}} of blocks in a
< Ol%%lc% ‘ﬂ%vx( %’rap% Eﬂd/orlglnﬁ%atfar dia ams1 Which %Eéhéeggbi ‘sequence of

, Mass “spectrum cd for CleH2I
( I\/HCDﬂ)eratBl&S thatoamble B8Pemented imbatidatee, Bifiwarg, or a combination thereof.

t
er‘f“z&? ¥°ﬂﬁxaﬁf fgwares R PIoSE FeRrereRt sompyteninsyctipng_that, when
di n&ebited 4?651@ dIEERMEBERE R SpdoriPihE 38GtcR- ilatl(or715  The order in

H)-car boxylate To- a seal ed tube was added BKi
which therbrocessnid desaribied i met {ndended e be 2M1$tme51@8}a) 11m1tat10n and

h I
RN T e —

t enfrecdas Wreanaiterriateepro el Addigosdly] thdwasud bldcks ﬁﬁy @B deleted from
rlnied with cold I\@gﬁ to |ve the title conmpound
BKi {he)prasessy Withqut raxtalg( ¢he sioiy and-pouRR qi3the smbject matter
: mllO(tJ72HZ 3 H, 1.39- 1.48
9sg1H@dl%ré51§- 1.61 (m 6 H, 3.18- 3.27 (m 2 H),
423 4.37 (m 2 H), 7.06 (br. s.,lH) 7.93 (s, 1
10. 1 12. 4 1 . . Mass _
[0032] sp e%lﬁ]’uif l&sltrg[fsfaol?log dwg,g?@% aryg@%%oqzémgn for stitching
392} érahoRdhRALEs B lﬂiérate @res@ltdnt 'HH&QQ of]go%H Iﬂl)ﬁhhty as disclosed in the
3-{[ 2- (et hyl am no) - | uor opyri mdin-4-yl] no} -
6, Glnaﬁan@nﬁwm U@%ﬁh@/ﬁﬂ@gﬁhﬂr 1(§¢fm[lg3pn¢0@]5pyr azoI e-1
, b-di carboxylate A solution of BKiii) (5.14 g, 13.1
mml) in THF (60 nL) and DI PEA (4.24g, 13.1 nmol) was
[0033] coolnedipiefertdd dnfodpatdt, the Bowtdjiles RkOUMIOTHBS itadesbée two raster
g, 13.1 mmol) was added dropwi se. The reaction m xture
vvaslf%%géwe;?r%mi%’dmf%ﬁ?}k%ﬁﬂmé&%éiaHWEﬁdeuSall‘fﬁjtVSQ fipheye lenses mounted

Et OA%‘}{?F%B%S%SMW%}, %hg&ct& | < e Cg)r(ltgr} gﬁ{s a??éa@fleO degrees of

vvasﬁ@d ofiiviéw bFliases {nleslaje twie majges e;dpt@Mng@ the sﬁmletealvﬁdnment in
o | PO oSG e TBeb W S PR GF A Db A et EHekschcolor

CH2CIZ to prow de the title conmpound BKiv) as a vvhlte
oam (5.8 g, 95%. 1H NWR (300 MHz, DMSO-cfe) d
(00341 1°GThe WolTBeenRASTER IMAGE | (1,100l RASTFRAMAGELD, 680) are loaded

v gt Bl bR el Rl Rty e frfocioggho 4 ib e . The oo

H)asteﬂ@m@@es iR. fhﬁn(ﬁﬁ uihcdﬂ)xpre@&& SangiPBeffErsdinfed RAS TTHR IMAGES
(T HI){A Found 464. Internediate
Bl(ByFFEgtﬂ p) he STER IMAGES BUFFER (140) is accessed by multiple

o- (Gbhete SRR ohis3 The 3 B L ANbATRELES: i HLRRY Wy iR ASTER
yI ]MG(E} READHER N30, The Gpatarhytdrsopalativel ef Ind- lﬁiagyr@z@tion are

o Ry Tt SEGRCTIGY RRYARIET LR Gugaw: 1y irpughu i 50) The

i n gitonan®imatldifis 188G iaPed\R At Blthd BA! g Aﬁ%rsq%‘b MODULE (150).

tenperature for 2 h then concentrate

of the HCl salt of ethyl

3-{[2- (et hyl am no) -5-fl uoropyri mdin-4-yl]am no}-6, 6-
di met hyl -5, 6- di hydropyrrol o[ 3, 4-c] pyrazol e- 1(4H) - car bo
xylate ( 1.27 g, 2.7 nmmol) in CHCI 2 (40 nlL) was added
DIPEA ( 1.57 g, 12.1). The reaction was cooled to-78
OC and tr| phosgene (O 48 g, 0.6 mvol) was added in a
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1.45- 1.58 (m 9 H, 1.65- 1.78 (m 6 H), 4.45- 4.71

(m 2 H, 558 571 (m 1H, 6.34- 6.46 (m 1 H),
WG2@81098682 (m 1 H), 7.99 (s, 1 H), 8.12- 8. 3PCT/IB2008/000332

H). Mass spectrum Calcd for G 8H24FN6Q2 ( MtH): 375.

Found 375. Internediate E1(ii): tert-butyl

3-[(2-ethyl-5-fluoropyrimdijn-4-yl)an no]-6, 6-di met hyl

-4,6- dihydropyrrol o[ 3, 4-c] pyrazol e-5(1

H) -RASHERYIMAGESTBUAFER (1 4Q)eis ap wwedlecbnihbetsd to thet @UD(Graphic User

EKi 1.7 4.50 mmol ) was added Pd/ C (241 nyg,

0. 2%6%‘)]”&1(1 MeOH (30 nL). A H2 balloon was applied

and the reaction was stirred for 16h. The crude

m xture was poured over a bed of Celite and rinsed
[0035] wi t FhevisdH (179) ris )the hvéswak dink dretweane RASTHR dMAGES BHFFER (140),

t RESIBR B GHEPRTER O b} ARt N, sk e 500, HUMAN
60%/1A(3Hm1€‘_3% NiH20) M@I@Pﬁ)\Yd ZII@)T i eduld tbe ann'écted to the
2 G@TIT%{@E @M]A(ﬁi I(JEFQR I(_? o) G‘g) (aﬁ‘:elgatq) (theg qucess GUI is in

%ie(r%tlo}lwgpth tsplglﬁ‘fle%nu#aclﬁ (1“%/1]9& I@&) %ﬁ%&ﬁéﬁ%g n'\égﬁts with the
377syst_eﬁu ks $hé GUI dih"splﬁ?ﬂi‘t(ﬁb ave rikiiniages: (190} &1d (1RO} bhh‘ough the raster

1- et hyl g (2 et h 5f|uoropyr|md|n4 [ )am no] -
di mERdRss bulte. (&ﬁ%ﬁw&& ,u,sqﬂ pgke’s 2 selepiienyonyihgsejimages to determme the

) - ?J)eg I@E Q&’fﬁ’lh?a%@%ﬁ %aygdng@ %?célg%@z)g%tgell T8He cgrgﬁr?o 65@1|a e of selection

vvasmcaaoirdd wirerarthé oserxah hletdEmind thehdeatenfand ke gay. Pifferent shapes

2. ded dt t

[ o0 e adte GG P AR R iafion Hh i b g HUMAN
WﬁSI\/H&@HH@EQDEVI@E V(@Q(?r afP® Plovidada tatied byl R SELECTION
Et OAc X 100 )F he conbi ned extracts weré washed

Wit BABAMETEBdl ﬁ@) baerdyld @80) Mgsemds the Isclecrtw iafrgmation to the

I
ComB ARy P MOERY o OERESIARILRY R bGP hmation
gi v@40hend p:tobassemmamuﬁ diefivdrithg pgesded hagwo sid SUITHETED IMAGE
O Miz, CDCI3) d ppm1.28- 1.34 (m _.
3 F&UFﬁERq 1(6@) The; cpgmng ofjthe ﬁaggna gt@é Maglulg (1§0) is disclosed
1 79elox37 119914&9501%)tm1 ofz-" 642 87 (m 2 H, 4.45- 4.56

74 4.77 7.65 (s, 1 H, 8.06-
8 31 (m 1 . Mass spectrum "Calcd for C2I H3OFN6O4

oosel 5L 8?@‘@%5@%@%@%}?@?@3&% Feio st e impey from the

am BANANA STITCH MODULE (150). At this step, the 1nformat10n isa raster image.

6, 6- di met hyl -5, 6- di hydr opyrrol % yrazol e- &
ar b’éh@xuﬁ"@@lan@nas thespaitandry RASERR; ﬁMAQ%fWFd@ERl@ @) in an existing

nmo [ 0X 5 ) s .ad 4
di oi(()éwey.s A‘Ph 9%2\%%1 TH;(?% T\‘/\%\% e?r (r%lr%g Q ara ‘f’eihp a@'UlI (170) for
f or digplay! Hen(220nc et rM@'ﬂERTEQLﬁTRHQ\ICﬂHLARV\@MAKﬁE(e@n then be
up in CH2Cl2 (40 nmL) and DIPEA ( 1 .27 g,. 9.
wasPRaeRsed @ﬁélwltml@ BB 6 CHUBRICEH| A6 P tvxsiﬁvsndbe PRESSION
tri e [
(107 1324 (2@@)(32131 g]froiis%]s a)gaﬁl lge Intsafﬂcl(;ﬁé unng{ bg?%%rmed for
15 eachandheenye%vmﬂaﬁrthmagwenched at-78C with water
then warnmed to roomtenperature. The m xture was made
to pH 8-9 with NaHCO3 and extracted vvlth CH2Cl 2 (2 x

[0 037]15 F'lg).lre Bhemeaakk n@dol&eﬁ (RpkAn V6Y @n i aryﬂe rﬁbl@fﬁbﬁlﬁtion of the

then dried, filtered and concen
c r uBéN?aNérSHITC\IvbMCﬂEULEK&D)biJSCkJSBd cathg @escriptiomnf Figure 2.
chr omat ography using 0-3%N NH3/MeOH in CH2CI 2 to give
the title conmpound EKiv) as a white solid (244 ny,
31%9. 1H NWR (300 MHz, DMSO-cfe) d ppm 1.19- 1.30 (m
3 H, 1.32- 1.42 (m 3 H, 1.69 (s, 6 H, 2.67- 2.95
(m 2 H, 4.47 (q, J=7.0 Hz, 2 H), 4.66- 5.51 (m 2
H, 8.27- 876 (m 1 H), 9.73- 10.36 (m 1 H). Mass
spectrum Calcd for G 7H2iCIFN 603 (MtH): 4 11. Found
4 11 Exan'pl e E 1
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7.1-7.3 (m 5H). E5(x)-Isomer B: 1H NVR CDCI 3 1.0 (d,
3H, 1.6-1 .8 (m 2H), 2.2-2.7 (m 9H), 3.2 (d, 1H),
w@2eb8099264H), 3.6 (m 1H), 3.8 (d, 1H), 4.8 (brCT/IB4P(8/000332

.1-7.3 (m 5H). Internediates E5(xi) - Isoners A and

B: 2-((2R 55)-1 .5-dimethyl pi perazin-2-yl)ethanol and
2-((2S.59) -1 .5- d| nmet hyl pi plelra2| n- 2-vnet hanol The

m xt ure of corrpound E5(x)-Isomer A (5.2 g, 0.021 m)l)

[0038] andTRAR ESTERSINGA GES BXHEP-ERZ(MOI)LdehOErstﬂn@tWD sduneecrasier images (300)

OB P et IMACR Prnissdy 6o o7 Thb GAY Efthringselection
at i ahSH@EJx@&éH By Ex\aéﬁrg&ﬁ@g 80} IﬁgFlgurg 2. The IMAGE PROCESSOR

(di chl or onet hane/ net gge t ha
r ea(étZO)Jpromes:ﬁlmt@Bﬁ)rmm oéea;chlpcmel roinxthe selegtm of each (300) and

fil d trated.t i,

e BTDE e ERklatogd slow. oheGeeaitting e FERA G A 2 rEuft isges (330) and
ES( psiady |ﬁféﬁeehe %&erlmﬁé%@ ngl%@m@éss@dlt}%ﬁ EQNﬁac(hE @ROCESSOR
E5(X|)-Isorrer : 8 (m 1H),

2. oR()fﬁA’IjIQ}\I (QSQD yyhg_re( m18@|—|§legrgesg I'((tﬁﬁlOIQ}l-g operated to the all pixels

EED(fﬁ % 1(){1 asls wn én gpg/ﬁﬁecgck% ref%t ai H%%O} ésis_ﬁh(em n'loaded into the
2 7}MA03E( IMUX"Q37O$ the (#ultibtdxer, 3asd exphhindd)wittEfpop 8 &5the MUX
S 3r(2 et hvl - 5-f | uoropvri m di n-4-vl)am nol -
Eg(400). The resulting raster image is then only one image.
d| hydr opyr roI o[ 3,4-c]pyrazol -5(1/-/)-yl]carbonyl }-1

, 5-di et hyl pi perazi n-2-yl)ethanol The title conmpound
[0039] wasThisejmaageddats i uggthen rmodsassbdaﬂﬁbmgnmlse tIMAKXErﬂR@CESSOR PIXEL

o1 2D GER (B0 vagre goohiiesi IE FRvet iy SaP BB AN Bleveh To produce a
Tab{atgte;nggé ())or NVR data. EXAMPLE F 1:

5-r (4-fl uor o- 1-ret hyl pi peri di n-4-yl ) carbonyl | -/ V- (5-fl
uor o- 2-

oo SR DL (5001 By SR S P oL

| nt b &E@lth(ﬁhal redthiplar CROPPED IMAGE (440) that is dehvered to the
car bon amno 66d|rrethl-56 i hydr opy

o1 o SIUTE D ACHIETH {8 et b gt seorpielss 1 HATIRE process
of S-Et hoxycarbonyl am no-q g-di met hyM
Q di hydr o- pyrrol ot S*-cJpyrazol e- 1,5-dicarboxylic acid
[0041]5- t Ergmdwt $ lillestagr arl exanipldry essitehing ﬁroﬁ&sga,s disticbednbylthe method of
| élo m_) was added 4M HCl in 1, 4-di oxane (20
¥m“Whgl Y i on was stirred for 1 h, at whi ch time
the volatiles were renoved in vacuo to yield the
desired product FKi) as a white solid (4.8 g, 919.
[0042] Vas Fig8pe dt isuandiagedng dlltﬂs(matmgghﬁtwml Hpal ip@Zes, their simplified
Fou J'dgtgi;ﬁ%];g{ac%l:,eg@ﬁr ne(glﬁa‘a[“t??g]'["\:vg (fl) r&orfeI 1816%83 Gan be captured by the fish eye
- ”Eléﬁ)ﬁhﬁ) liegd igturd-means. Figure element 402 shows the front view of a scene
yI)carbonyI% 6, 6- di net hyl -5, 6-di hydropyrrol o[ 3, 4-c] pyr
az oFentured Hyy. EndEsosapuse dleany Comprisiag i Esheygdlens. Jigure element 404
add Sk )
C Fibarebes 4 ifiufics Mlade (TR Fisuro clement 403 flistafing o pgordinates
g, dBie mmie)andcfbmsamr pyiydsetftihit anptmed (ithagé Sﬁm],arl’gi,ZFl@ure element
and THF (300 nL The suspensi on was heate
80 ééé £BeWY @%bwﬁh@ew £the |cartupRs: seRFrogHS ‘ﬂe%%ﬁfg)& fppresents a
y|e r
g%%lﬁﬁdq{;’%gés ggg@r%@um tggﬁight %%@ﬁlg%tr?cﬁ%"\ﬂﬂe 8 %s%f the centre
440and:fum@ndpdmts dfistidrimegé. dn dighiéi4:i ) : 5-[(4- f I uor o 1
- met hyl pi peri di n-4-yl)carbonyl]-6,6-dinmethyl-1 ,4,5, 6-
t et rahydropyrrol o] 3, 4-c] pyrazol -3-am ne. To a
m crowave vial was added FKii) (9.80 g, 22.0 mmol ) in
a solution of MeOH (35 m _) and LiOH (2.14 g, 89.2
mmol ). The reaction was heated at 110 0OC in the
m crowave for 2 h. The reaction m xture was
concentrated in vacuo to give the desired product
FK|||) as a tan foan1(4 4 g, 6796 Nhss Spect rum

~ ] AL SNSRI N NN S NN S



di met hyl - 4, 6- di hydropyrrol o[ 3, 4-c] pyrazol -5(1/-/)-yl]c
ar bonyl } -2, 5-
walemsodoebpi per azi n- 1-yl ) met hyl ] t et rahydr o- 2/ - / PQY/IE20684000332
ol. The title conpound was prepared using nethods
anal ogous to Exanple HJ. above. See Table 1 bel ow for
NVR data. EXAMPLES HO -H10 : fxanples HO and H1O were
prepared using nethods anal ogous to Exanple . above,
ex deptefds fociop-pogd ieméspherardd@2B. respectively, were

su ituted in place.o 8as) - 3-
%% E%S?BPSBVSFWSSPTQ%%& pg/r azine. See Table 1
beILQWeff&E tmmlﬁmnmem EXAVPLE 11 :

& fl uoro-2-propyl pyrim di n-4-vn-6, 6-di met hyl -5-(f(2
B wigs & lefiqoig dsrrsphgie®Pazi n- i - vncar bonyl 2-1 . d.
-t%%g@&@ﬁé@@lﬁrh%’ﬁﬁﬁjh@%r%ol -S-amne. To a pressure

vessel was a

[BKErde’rlswﬁgl&ﬁdmtOfeﬁnwaemoﬂi n- 4- yI am no) - 6, 6-
dlrrethl-46d|h ro-1H-pyrrol o[ 3, 4-c] pyrazol -5-yl]-((
S) %$ Ers40 P%"W‘&ﬁ’@ﬂﬁ?ﬁmﬁp EFA9%n-1- yl)- nmethanone

(0. t g&%ﬂn kh phere 406
2- a%?%f&i%b , etraerarrmreutS rel 3, 2-di oxaborolane ( 1
.1:13fgref6rs660emm1po;ntd&mlmhﬁwazonate (0.543 g, 1.66

nmol ) , hI 0
bi Q%F%ﬁé ?,F?fﬁ%‘lmﬁtgﬁ’&ﬁsé’rhﬁ?c“é)ﬁe] pal | adi un(11)
di chl or onet hane adduct (0.0408 g, 0.0498 mmol), H O
(0.3 nL), and THF (3 nL). The suspension was purged

[0043] i tHigeedois & Bow Ziagram 1ﬂm§mt1§g ithe eepvgtsianof eﬁ@hff@mlmeﬁeal image
;r; ﬁpt%oa%l eﬁgwsé en%rlaﬁgltllﬂia ! IE“T%\L}I% aelérgeﬁt%\fgprg%g{sftgg Itlééjlgnference
Wasor ftl@&;be&ﬁ@ét&‘ﬁﬁf th@hé@@he(rérdﬁ:éseﬂﬂﬁdg the Yoapal deach furscere captured by

carbon (0, 0400 g, 0.380 _mol) was added. Thesuspensi ogx
vas: Bt lene dFiaws et S0t éedpreﬁethe th Y SodRAr Gretepting pg he centre

an t I § h t lat int
S LR 4, i e YRR o
cakéemashed thetdoresiR@dhg anmiguhe ifiager ahe base 506 of the triangle,

coneent LA Yy WARAL WAl Ko GoBnRY P dut NSeriSSkige 502, i

| 2: T[EKAMI%]& M’@Scd?fe@@{d%é %@m&@hei%t hvﬂﬁe R h9PeKeBuse 0508 and
Exanpl e above. See bl e below for nane and NWMR

datmrpeammem B&0 Qitlwsnaltgularmmejepreaenye(d ‘W) figure element 504, i.e.,
I nt rt-butyl 3-am no-6, 6-dinethyl -

tg nef‘/ ‘?rek?h‘ijffl(tég ‘)S@?‘ﬁoxy] met hyl }- 4, 6-
d| hydropyrrol o[ 3, 4 c] pyrazol e-5(1H)-carboxyl ate. To a

suspensi on of tert-buty
[0044] 3. aﬁw@r Iy, thegherisplare 46H9%ﬁnﬂfla rtBpyael e, of- 2 Spsheagptwed by a
A I
d| Flg%xp éo %ﬁ/ %qg:%%§ éar%tdﬁtg(% %#Evalg‘gt t%aﬂ%@l Ih&Mdse 516 of the triangle,
i ndiepiekantaheiyh RTRBRBBBIB, ) 1svvafsrnaﬂﬂhdlj/ the perimeter line 512, i.e.,

SRt RSB LB A bl 1 o

V\’aspe?ﬁe%ﬁloﬁldrrSQQ @f te tHaffuldtnpRbe MlclrbN@eMmtddty fi¥ke BRYHt 514, ie.,

then warned to roomterrperature andﬂgtlrre over
ni ghe rawﬁﬁlﬁeaﬁthedwmwpuem & higseagly péeeh of a@@uhem@phere follows the

pur W Vﬁ grag%/fpfrgalggon ar@hlls il 1 ?e{tg&) E% té%n%xr \ﬁi@{%lqe? S ﬁ&ohtalns the

(4g5bstlea§/EiUdﬁi\ﬂ-ﬁgh}e5.d ppm 0.81- 0.97 (m 2 H) 1.45-
1.72 (d, =5.29 Hz, 13 H) 3.53- 3.67 (m
2 H 4 26 (d J=7.55 Hz, 2 H 5.17 (s, 2 H). 2D NCESY
NVR showed proton at 5.17 ppmis correlated with
proton at 1.72ppm Internediate J(ii) : tert-butyl
3-[(3-fluoro-6-nethyl pyridin-2-yl)am no] -6, 6-di net hyl -
1 -{[2-
(trinmethylsilyl)ethoxy]nethyl}-4,6-di hydropyrrol o[ 3, 4-
c] pyrazol e-5(1 H)-carboxylate. To a flask equi pped
with a condenser was added J(i) (4.79, 12.3 mol),
CeS| um Carbonate (8 Og 25rm0|)

o ~ r 1 A A 1 N\ ™ 1SN 1L N~



Tabl e 1 bel ow for NVR data. EXAMPLES K2 - K 19:
Exanpl es K2 through K19 were prepared using nethods

wap@Bogres t o Exanpl e Kl above. See Table 1 beP@UHE2008/000332

[0045]

[0046]

[0047] ¢

nanmes and NMR data. EXAMPLE K20:
L/-(2-ethoxy-5-fluoropyrim din-4-yl)-5-{r(3S, 8aS)-3-
| sopr opyl hexahydr opyr rol oHi3 2-al pyrazin-2(1

/-1)- vl—lcarbonldi 6-dinethyl-1 ,4.5.6-
t eFHEE A i PP 1@@3@1@%@1@52@? proces§io ehmging the aczgtation of the
was.. or d o
b gy e E e o FioRONTAIR BB BTN algpe one or
( 2Byor®Skesl tq ?oﬁ’ﬂbm ithnazh ffyi Biltphmgzwrth dmysdclsrombka) Em@s Sedigure 6,
Tabl e il beI ow for NWR
54?13% 30202 é@%fmwenﬁq té}%ngﬂ% .naa&qsr fopmgdh by the degrisphere
yI a{%e%t;l}?ﬁ the fiong azué tbﬁ%knglle\év cf) eh ((:)a (t)lé)rgcrl Iscr:ﬁn Irﬁs_pef:tlYe)ly Tréangle 604
di meddérgdesla 180 degees rotation as 111ustrated in Figure 6 resulting in triangle 606.

}ﬁt $ R‘églr {d&g lit?f 3t“mAer (%%@{ afe Swgsmtr%gs%%rned using 2 flip mirror
- bengyions , bRy BYI|804de(g§'&fs r@ﬁYl@ﬁoN%/W ltrifyg18%06-is in a favorable

yl) pi pera2| ne. To a m xture of

( 29n§mtﬁ910mt0ti@ﬁ5t¢heﬁ ‘@-tlutrrmgmo& rppneafmtm the front \Gey,of a captured
53 DI nd, of pyran- 4-one (5.39 g,

537 n%qof@“‘% dO’(SlCEh %SCaH%O |sopr opoxi de (19.2

m _, 67.3 mmol). The resultlng mxture was stirred at

rt _overni ght and_an orange sus&jznsn on vvas obtained. To

t h&18158 Jelist SAvvdiasamdisEstes thespragesy of tokienibrgwo triangular

(4 A (ﬁfgnﬁﬂ | 4 iohGatiiy*d
wag%é%élgrlﬁlg)d gltnlgrg) n?a@% %@ ﬁ% r eact(lyo/% p?nlg[%t ur ef“e!l&gents of the
t henigtpabimdged inettactet @d stéred fod ﬁl)'thampi'oaesyzmlgl Burtlsn) the elements

was generated. The sus ensi o vxg ‘tdtj v\ged w.th Et QA
( 4GB O LG o |‘1“?f8r“é‘& eSTiE afsp | ifgniitied LR P F%‘F’&}lar 1mage
ungep msiveﬁ‘eeﬁ S&ﬁbh{ lar B0 |
7 eV RERE Skl MM i iebE T09 (B UionAlE Poitls| 4fL @ wiangles
Th gerfredenting eomza@n@dﬁmmt& a¢ idendificdn Clee corsgspondingl peints of triangles

ar 1 a8 PRFeBirbe] R & MG B8 Hibina R, fae o and Ra

r e BERORE R, Wubsdgaently] hige Sdiﬁd%ﬁﬁh‘idlﬁgl poiags 6f theerig@shles 702 and
and the filtrate concentrated. The residue was

pur/Oftiasgi cepbined grassemblsdealong BisHyratanrgp lths:tyo triangles 702 and
CHG{3/ e desired conpound as

yel | %\}v&% t%lg@&g&hg{;%&%r#gr medi ate K2Ki D :

(2R 55)-2,5-dinethyl-1 -(tetrahydro-2H pyran- 4-

ép%w@ §: ?{é%%ﬂszﬂnsbﬂsnaq pesfomed £2 (heedesr RALE 394 0B Jipe o obtain
n MB h,}esat@%m hrﬁE%_hé@thQ réhul i chulfeGiba dgdmnﬁg@ %a&nfaﬁgle pixel at

sol uti on was added i nto ‘a Shaker
c orﬁh@bmmmmmema@np siaglequs¢lyat dieaangent thé processtthusocoyaprises of

Pd/ dro 1on ri ed out i.n,shaker. unde

o 0 RS b8 B BRI CE b G aRfes B B0 fHRRE i 6 titehed
12 More'cm@ theatid OMNtheient UnAgdas tdrink ofiBGtdrhg® tigde 6Ltddubed by at
and the filtrate was concentrated to afford the

dedeaskd2 %o Hite disclexgd mesiog andlqystqm:pf( t@g@nm invention generates

SPEgEPH hiHactoP %%09 ?‘W(‘@‘X ik 5P 3 ol fpaghs Wl & standard

J=Rqbifectahgblar Hnage2 H), 1.78 - 1.98 (m 2 H), 2.44 -
2.67 (m 2 H, 2.73 - 2.85 (m 2 H, 2.85 - 2.94 (m 1
H, 3.00 - 3.15(m 1 H, 3.25- 3.37 (m 1H, 3.37 -
3.49 (m 1 H), 4.03 (dd, J=6.97, 5.46 Hz, 2 H).
Exanmpl e K21 :

5-{[ (2S, 5R) - 2, 5-di net hyl - 4- (tetrahydro-2H pyran-4-yl)p
I perazin-1- yl]carbonyl}-

L/ -(2-ethoxy-5-fluoropyrimdin-4-yl)-6, 6-di net hyl -
,4,5,6- tetrahydropyrrol o[ 3, 4-c] pyrazol - 3-am ne The
title conpound was prepared using nethods anal ogous to
Exan'pl e Kl above. See Table 1 below for NWVR dat a.

P Y P .




8.32 (d, J=3.20 Hz, 1 H), 10.25 (br. s., 1 H, 12.24
(br. s., 1 H. Mass Spectrum Calcd for G 8H25FN6C3

W@ kooB992893. Found: 393. Internediate NL(ii) :PCT/IB2008/000332

[0048]

[0049]

5-te/t-butyl 1-ethyl

3-{[5-fl uoro-2-(nethoxynet hyl ) pyri m din-

4-yl ] am no} - 6, 6- di net hyl - 4; - di hydropyrrol o] 3, 4-c] pyra

zol e-1, 5-di carboxylate. A solution of NKi) (2.90 g,

13 Tlle mmdjo)ilmcntﬁ' dpsctibed mboye amdl ilbiskEiad (in. tBe figuresgare presented by

S Cog? ﬁ:aylez{]n@?)g]rgignog 15)%}“?6%?)11%108 o] the concepts and
dr %ﬁﬂ’bl%%s offtRe peA6ht! iBRerflont WsesubRSit SOV apptedRed b one having
roomtenperature and stirred for Bh, then quenched
vv| tordmmyeskﬂt @othmart)th@m@neus ehangesiinihe Ielemenircandatheis gonfiguration

hg oS RR' PE SafSHhE ARl SR8 M M0 Qo AR LBl of the

Teré concent
pr qmsa@t ihhentiohtak @eth@mi)ﬁtde apiéridpd amims.yel | ow f oam ( 3 3
96% . Mass Spectrum Calcd for C2IHQ F N6C6 (M+H):
465 Found: 465. Internediate NKiii

3- i gal Léﬁfﬂl? bé a&&%&'ﬁ%ﬂ?ﬁ&lﬂé’é Jed tﬂe .rdrt‘thé‘tl tll@iﬂ'éé@ﬁt ifvention is

d| met Hylited t®thebi sbycdﬁo pybodiiens, showhmerem oTlre}s Ez@m&t)onsanzbobe made
nyl chIolee sol u n of NKii) ﬁ{ o ficing th
o §bIR herisgdasnand s 3f SECEeRIBEP %%S ithopfy sppriticing the
di ?))[.ﬁlle Bl advaftal gsa&tth@fh‘,%nst irred at roomtenperature
hthen concentrated and dried under vacuum The
HCI salt of ethyl 3-{[5-fluoro-2-
(et hoxymet hyl ) pyri m di n-4-yl ] am no}- 6, 6-di met hyl -5, 6-
di hydropyrrol o[ 3, 4- c]pyrazol e-1(4/-/)-carboxyl ate was
taken up in CH2C12 (150 nlL). D PEA (4.26 g, 5.1 nmol)
was added and the reaction m xture was cooled in a dry
i ce/ acetone bath. Triphosgene ( 1 .52 g, 32.9jnnol)
was added drop wise in a solution of CH2Cl2 (50 nL).
The col d reaction was quenched with water (100 nL) and
warnmed to RT then extracted with CH2Cl 2 (2x 100 nl).
The conbi ned organi c extracts were washed with brine,
dried (MgS™4) , filtered and concentrated. The crude
material was triturated with ether to give the title
conpound NKiii) as a white solid ( 1.55 g, 50% . Mass
spectrum Calcd for CL7H20FCI N6O 4 (M+H): 427. Found
427. Exanpl e N1:
5-fr(2S.5R) - 2. 5-di net hvl - 4- (t et rahvdr o- 2H- pvr an- 4-
yl met hyl ) pi perazi n-1-yl ] carbonyl }-
L/ -[5-fluoro-2-(methoxymet hyl) pyrimdin-4-yl]-
6, 6- di net hyl -
, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol -3-am ne. To a
seal ed tube was added NKiii) (420 ng, 0.98 mmol) in a
solution of THF (10 nmL) followed by D PEA (445 ngy, 3.4
nol ) and
(2R 5S) -2, 5-di net hyl - 1- (t et rahydr o- 2Hpyr an- 4-yl met hyl )
pi perazine (209 ngy, 0.98 mmol ). The reacti on was
placed in an 85 0C oil bath and heated for 16 h. The
crude reaction was concentrated then taken up in MeOH
(5mM_) and Et3N (5 ml ) then stirred for an addition
16 h. The crude reaction was concentrated then taken
up in DCM (10 mM ) and NaHCO3 (sat) (20 ml ) and the
solid was filtered, rinsed CH2CI2 (1O nL) and water
(10 M ) and dried to give the title conmpound N1_as a
white solid (245 ng, 47% . See Table 1 bel ow for NWR
data. EXAMPLES N2 AND N3: Exanples N2 and N3 were
prepared usi ng nmethods anal ogous to Exanple N above,
except E5(xi)-lsonmers A and B, respectively, were
substituted in place of 2R 5S)-2, 5-
di met hyl - 1- (t et rahydr o- 2H pyr an- 4-yl net hyl ) pi per azi ne.
See Table 1 bel ow for nanmes and NVR data. The
follomnng Table 1 deplcts further Ki app, structure,

I T Y r - . . Y



sinplified diagrans and end coordi nates. [0018] Figure
5is a block diagramillustrating an exenplary nethod

wo@ooshe92¢onver si onof each hemi spherical i nmage PaI/B2808/000332

We cla:
1.

triangular image. [0019] Figure 6 is a block diagram
illustrating an exenplary process of changing the
orientation of the trianguliar inmges. [0020] Figure 7

is a flowdiagramillustrating an exenpl ary process of
stitching the two trianguladMSmges into a single

1 mage and orienting the sane. Detail ed Description of
T}amﬁngs [0021] A nmethod and system for stitching two

A mE6E forBRifeSnd Bvodeitsre ifages @aiprisiiatthé segeodf good

quality is described. The system and nethods are not i
FanteiRREva oF 1BareiBwges Fam gt leastong peHy ene ditisrent dirpstigns of view by

%Erﬁg%e&sﬂ}re niéhnSidtosti ﬁtﬁ:ﬁl‘fspﬁg@&ﬁj LERL, or any

speciTic use, disclosed herern, since the sane may be
oothiektiresledch hemispherscap anddedioar cormesporeling frianguled itiagef
departing fromthe spjrjit or_ scope of the clainmed. .
oG BeHEE BT awgﬁlagw Aone e obatiest Aahreae tispgelar
?rpF%J #h&fSin%h égﬁ& BPHheIPAWA ark Sl drHrBPY ESrQPbNds\ 19 %he edge of the

stration d di sclosure of an operative enbodinent
aewdnd dtiartgnlag voege| | of the various forns or

nodi fi.cations in which this invention mght be. .
SR asRngp BP e p 60! Tk St G els® SPRCHR 1S o
B &spoHBA8 oRAPS MR @dEd16 M Bedong MgatEul £ W8S to form a single
efficientl'y, a systemand nmethod is required which
gHisbedsmage. resul tant i mage of good quality. Moreover,
such a system should provide an alternative to the
usual equirectangul ar i mages or videos whi ch occupy a
Tl n@dthéd & dgeed paclim Tpwhétiel e bepiof cobertthgsaingsidds the steps
nmet hod and system of the instant invention provides
itching of two or nore inmages captured by a wide
ibhshey re
o Rt G e B B R Py S B SR Bl
frerheepting dresbaseoof ths tlidnglabshthaipspineter ofthesirales.angach

hem spheri.cal i e is ereafter .converted into an .

S PRaR e and OTEaeSnsE Rt EDy By yftinating fom
hentrs ONGE ichalle th FRAASE bPthelcirergul ar i mages is fol | oved

by stitching of the two triangul ar inmages. The

stitching of the two triangular images results in the

. fﬁ%%éthg{ %S?&?i%heggﬁ %I%%glil %eﬂemg i‘s’g?g F)f gﬁg?tgrgsﬁ%éﬁdﬁﬁgs the step of

rectangu , each’single I nni ng
refating eiltsst afestiingdutar pinkgd byl 80 Bepressd of the process,
t hus, conprising the same concentration of pixels at
the end as was in the initial inmages to be stitched.

1S eth Ao t
e o A e 1 e oS MR P cpnblei e b Bt edge of
dhafirst yrianigtlar ahdgetwigh theicgirespondieg poirgs omthectge of the second
NbreoYen, a reductiﬂ%ﬁgf si.ze of the image file-size
AP PR AR R PHPPTETeS W %fore images is al so achi eved
Wetdr@itlin@ BYmmRHPoBRS biPthe e@S1b1 the Firdt Rridd®ifdr §8ge corresponding to
conversi on as conpared to equirectangular inmages.
[theedge oftike sesondhirpuewladiesnsei bed herein may be used in

mbufine VA0 oD R PR S RF R R T on Bianentar

Mita@ Hion Y @menbaboiando femdh siapesatthed ithée; hed | owi ng
section with respect to the acconpanying figures. . )
Ec;@@ﬁ}}g’pag gneYinay 5{1‘5@ @g]theﬁlrg;_le ymage|to £y ¢ gectangular stitched image.
exenpl ary system 100 for stitching two or nore inages
to generate. a resultant inmge of good quality.
According to an enbodi nent, exenplary system 100 can

i nclude one or nore image capture nmeans 102 coupled to
one or nore graphical processing units 104 coupled to
one or nore I/Ointerface(s) 106 and one or nore

out put neans 108. |mage capture neans 102 can be a
digital video canera equi pped with one or nore fisheye

I




bel ow in the description of Figure 4. [0036] The
STI TCHED | MAGE BUFFER (160) collects the

weousieangul ar i mage fromthe BANANA STI TCH MBDIUHZ008/000332
(150). At this step, the information is a raster
i mage. The information is then witten by RASTER | MAGE
WRI TER (210) in an existing fgormat such as BMP, JPG
TGA etc., and sent in parallel to the GU (170) for

5. @hemicthpd ab nlaira@bin, claine] , RASTER tEQUItatRI ANag: SR eNMGElamage

th be praocessed as.nultiple fr s. and. ¢ ressed as
R R%%%?“Peﬁ’l{‘ @%’ﬁ@%ﬁ%ﬁi %&Eﬁ?yﬁ%@mﬁ‘ﬁ?aﬁ% cesses
di scl osed herei n above have to be perforned for each

and every franme of the images. [0037] Figure 3
6. A dystemrfar stitchingtge kT diosi2AZCH FOTHPIIERSEND| ar y

il ementation.of the L TCH .
LSRR AN ST Sy o
PéaTER diteéehbdiBIHbERof Vid®) ardel i vers the two source

raster images (300) and (310) to the | MAGE PROCESSOR
ipge RIECEPRNE (20 Coulet (oHBe HRAZSCPPHES MRARSAEPRH tWo or more

V . o .
BRI AERA el ol St Butel e bR g Miages i o
pingkel sticched hreageel ecti on of each (300) and (310) as
expl ained below. The resulting information is 2 raster
i mges (330) and (340). Then, the raster inage (340)
7. The Egs‘?é‘tﬁ‘ 98 eGirh&d PUMm &) SvHe NNt HRAEE oRf iR eReTand ifides at least one
(350) where a 180 degrees rotationis operated to the
atifle piglelews.i nf ormati on as shown in figure 7. The
resulting data (360) is then |oaded into the | MAGE MJX
(370), the nultiplexer, as explained with figure 8 as
8. e S?:Mgﬂ RASHER:d MAREN &Ohercid e inRigslchptie ek efiptureageill and
is then only one image. [0039] This image data is then
prOEESEEECE-hr ough t he | MAGE PROCESSOR Pl XEL MOVER
(410), where each pixel is nmoved as shown in the
Figure 8 to produce a raster inmage (420). [0040] The
9. iTwlegestera ak bkimed mppach GywHenen W EECHRUDESSISNGeCRGRPAMNBage
E (4309, to result a _final rectangul ar CROPPED
YHkBS parmopIxeheancPairalenas Bie i HEPHEHGASTRSCHED | MAGE
BUFFER (160). This last step conpletes the stitching
process. [0041] Figures 4-8 illustrate an exenplary
10.Shhetsg$temgs slaowed i dsintf,seheseia dhasysteecerapiiiss: of t he

Lnstant invention, 042] Figure,4 i di agr

- SR GO Sy Ryl gl g Sy P nd relred
SR plob&dingiin@EanBordafdd end coordi nates. Two or nore
i mages can be captured by the fish eye lens in inmage

- celpgperaeans indisplry geptered idgppediao and pAGRed IMIBEEY ont  vi ew
of a scene captured by image capture nmeans conpri sing
a fisheye lens. Figure elenent 404 represents a
11.sileplystémed clamedirodlaiithé of clgim é0ckkereintthe §Rtem is communicatively
illustrating the coordi nates of the centre and four
&RBPIEG fhe SOBMUPYFAURLBFHPEY | nege. Sinilarly, Figure
el ement 406 shows the back view of the captured scene.
Figure elenment 408 represents a sinplified i nage of
12t eothpgfer prograemproducdtdor stitthisg fvae prigotdimages cdnprisiag opé or more

the centr nd four d Ints of ,said, i ol
roegwEE setele i oo B rEThEphEPLSaimip any of the
r&diglg-4.0 top point hem sphere 406 LA refers to |eft

poi nt hem sphere 402 LB refers to left point

hem sphere 406 RA refers to right point hem sphere 402

RB refers to right point hem sphere 406 BA refers to
bott om poi nt hem sphere 402 BB refers to bottom poi nt

hem sphere 406 CA refers to center point hem sphere

402 CB refers to center point hem sphere 406 [0043]
Figure 5is a flowdiagramillustrating the conversion

of each hem spherical inmage into an equival ent
triangul ar i mge. Figure elenent 502 represents the
circunference or the perineter of the hem sphere
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