| M DAZOPYRAZI NE SYK | NHI BI TORS [001] This application clains the benefit of
provi sional U S. Patent Application Nunber 61/120,590, filed Decenber 8 ,
2008, provospowmah728. S. Patent Application Nunber 61/ 140pE3AIS2060l0act7Oecenber
23, 2008, and provisional U S. Patent Application Nunber 61/240,983, filed
Septenber 9, 2009, eadaf WHEsE cASr@RYOVHRP BeEaEAd by reference. [002]
Provi ded herein are certain 1 mdazopyrazines, conpositions, and nethods of
t heir manufacture and use. [003] Protein kinases, the largest famly of
human enzymes, enconpass vwﬁﬂEﬁbmgFfﬁﬁhpgﬁw R$onSPI een Tyrosine Ki nase
(Syk) is a nmenber of the Syk famly of ty ro%?ne ﬁlnases and is a regul ator
of ear[q0Bltel | Eé@eﬂ@ﬁﬁéﬁﬂoasrwéﬁﬁeésUﬂﬂﬂuﬁ£49vﬁﬁy axstemt fon, dsygnal i ng,
and ?Ug]‘!évé a1E008h m¥kel BadcROM1Le ?pt Yo t&’é&%ﬂ“?%'f@é&véf@ﬁ?p' ays
critic roles in I munoreceptor- and integrin-nmediated signaling in a

vari et yeatedel akgpgesgasnéiran ﬁgmsceelml§akm®lprmmllbhbn@e§/¢l e§ormast
cells i nophi phi ut i ggn S, 1T cells,
‘naturafgg??ﬁgrgcgﬁngggpaEg EFS?% %%gte cla tq£%%ﬂﬁﬁﬁggée%%ors as

descri pedrheseorfel ude cl assi cal inmunoreceptors and i rmunoreceptor-1ike
nol ecul es. O assical i MYARLERBRKA §F RFelrUdeBrfsldy and T-cell antigen
receptors as well as varrous | munog Febulln receptors (Fc receptors).
Innuno[@@@%ior-lRRéahmhecgﬁespaE@tqaﬂﬂh &ﬁrQQMRNQﬁ$qr$ei@¢e@d¢oa
'mT““%SESPt at$vah Bﬁé%‘cc'tﬂatted' 03l 8l %@r?c%’&ﬁ{ °$ugﬁt byays and
are primarily involved in non-adaptive i mmne unc i nclu

neut r ophi kmpelieat fon, prapdngl akitllvgd celdh racogrdas or ah@eostepel ast
activi e c surf e St Kk s in the
contro%¥8%g%g g;Fgaadhggkgnﬁgﬁ %g&ﬁaiigéﬁ%l g%ﬁﬁ%?f¥%a§%c%§ gadaptive

i muni eypopeadspaliirgand behdmmgeﬂea¢9uaiahﬂé\ﬁﬂakwrxﬂg@owmi¢Mn@nereceptors
and in I rc . f i and
phosph%ﬁ%ﬁg??%%mg ?nﬁgﬁgr§§88?8§ %?Fggkkingése f§v§?¥%§&%%?£§s (1 TAM5)
in theregzat;pbastrpcthaceqcﬁpme@eptserafa;sso@raat etbak amsmmmraanenadapt ors. Syk
D e 5Pat DS 0000 K! BhEdoL TN HOLHT 5-40fq e ANy o b oACNNGn L one
activation of sequent phos hor yl ati on and activation: of

downst skeaht ségnabi hg pathw@y§hp®@6p Sﬂena;nﬂﬁhﬁns@ﬁlfxﬂn@§cer$ activation
t hr oug e S lig ONE, [ d bi ndi ng
to phoggﬁéggg%e Bé%gg% Eﬁgédlh%??htgg):%% early §?%ﬁg i%%égvgﬁggg

f ol | owwhgcBCRe denivat 'rseﬁllBgceleelgngrtéﬂatngntdv@uQerBGR@@nl‘_Vead to a wde

range j i ment al
tage Bnehe-Blcenr. HRRdE, At Kio s duir B RS SREFLAIeT be
preci setgieegul ated. Aberrant BCR—nediated signaling can cause di sregul ated
B-cel | rgghsyati of.andfnorthe LAl ”%;a' rORe0 Mﬂ?&?rﬂ& A s @t i bodi es

| eadi ng to mul tlpFe aut of mmine and/or 1 nfi anmat ory di seases. M ce | acking
Syk sheembhpatitedsmangiatiion dbuR-leeldnsl tdinddan shedf i gmemogbobul i An
pr oduc o ] T-.cel del o a ked
attenu&atk?oﬁag Hgﬁggéggg%iﬁgglgafgﬁﬁﬁﬁgigﬁ&ﬁpon %%?nﬁ?gf?oggnF§%7] A

| ar ge bodyidédeohtibnesdsafpbihes selrd ralng sof @d:eid@iamn@heyh@meeaﬂ i Mune
syst emyj, 5.t he t hggepesi f t | ef%%y i Lseases.

Pr ot ei n- ggsgdggﬁerapeugigg ?%&%% gs Eﬁxa (ﬁéJ%$§ %p ete B-cells
represéacean approaghsheftheotréaomenta dfhin nkbiet ﬁilrauf@rmulnetuﬁén

i nf | amppL oLy, di %Séé@stoAB%ga?Btt' bedieg and gheid %?&;Mé@ﬂdé ”HPQ%SQ”D' exes
are known to play pathogenic roles i n autoi mmune e and/ o
|nflanﬁano¢9nda§Ease opReaparhogénitdier espirgel dal tresk. antlbodles is
depend si gnal | : o] Qrs tu dependent
upon S$Eboggcausgﬂokgg§&n% &%anﬁﬁ % %uﬁ%ﬁzﬁ fgtégﬁaélfﬂas FcR
dependeapasiaghahi ag, thrhisbitlofecefs Ssaly @elricbe iirslefaxlpacscwhl blvods of

B-cel | e e hVi Ly, body, pr oducti on.
Theref%gggtgﬁh?%??%gﬁgogh% E%%l Iﬁ%%?%qgiﬁ%%??f ceI 59?% proposed as a
treatnenteréacautoHnWﬁnerd|geaseaKManghauqheﬁﬁqmﬁssoﬁleydoantpbbdy

pr oduc ] rale,i gg% diate |
degran%Fggf %Qggdlggéﬁﬁk%ﬁlBh?%%ﬁ%ﬁ?ﬁ%ﬂ (ﬂgnl fgrge : %cg?g§ﬁ£lgﬁ

al | ergreldisorters rncbudkmgsa§tﬁmafOSyKquuﬁxlmgt¢Eth©sphgeyhatenganna
chain of FCeRl via its SH2 domains and is essential for downstream
signaling. Syk deficient mast cells denonstrate defective degranul ation,
arachi doni c acid and cytokine secretion. This al so has been shown for

phar macol ogi ¢ agents that inhibit Syk.,activity in mast cells. Treatnent
with Syk antisense oligonucleotides inhibits antigen-induced infiltration
of eosinophils and neutrophils in an aninmal nodel of asthma. Syk deficient
e05|nophlls also shOM/lnpalredactlvatlon |n response to FCeRI stlnulatlon
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responsive to inhibition of Syk activity, conprising admnistering to the
patient an effective anount of at |east one chemcal entity described

herei n. [W04p10Al7szsprovi ded is a nethod for treating a pariusatooessisng a

di sease chosen from cancer, autoi mune di seases, inflammatory diseases,
acute Lptl aOugt of ¥ LeRe! k@RS e NG A9 L i SOLHLL o CRABRT $LRBing to.

adm ni stering to the patient an effective anount of” at |east one Chemi cal
entitytbesempbpedthensigonmessd -provided is a nethod for treating a patient
havi ng ggby§ysti gnkidney 4h$6ase LRy it A 1 S8 { 5, t Pk REgRAL i ent an
effectﬁve aznunt gfbat least 6ne chgﬁica entity descr?ﬁe% h%re?%. [ 015]
Alhso Fggvp@le@yi syateet w@dczo!coildfm_ésiaie?/ sl t}@/a'ilfa/g@;g@anféé@mcgn%t LO
cheno r QUPLLSI m.ni n 9L ng chepot her apy
W th acﬁe%%ﬁegagggta?cggsgnt lgln%a%e:fr%% ori(‘)y gst}pﬁage%ﬁs?’t %ﬁ% %ﬁemkcal entity
descri bedlhéeekagesubhidcirefurng ither el thralsxgsitovihy ofmpapgeprcells to
the ch rapeut i.¢ .agent. 1 vl ded. | o oL.Lhhibiting
ATP hygngegig? ?hgg&g?hgg go%b?%?@%§%§§%$é%tlnéﬁiél ggéﬁpggés%%éﬂSyk W th
at | easeabagechem bal uerd by descwitded des edrrvVided adpapensuthécient to
det ect o he .level: af Q. iIS.1 ' .~1017] Al so
provid2§£¥gg§ hggﬁgégfgﬁd eggr%ﬁ%ﬁﬂ}%ﬁ%ﬁkﬁ%@é%%%fo¥i@§§‘?% a sanpl e

conpri silhgroehntaetlivng prriosy isieaplte wihteh satctieasts obe ehehireatorprésygor.

descri rein r it ha; i ctJ k tivity,
detect?ﬁgog?levepggggsﬁﬁggg#%bgg§i&% t %ggégéﬁgEﬁgn%ﬁ?ﬁgﬁg?ﬁ%n$ggternining
t he preseneéionsabbemeefof wSyk ibe tdppaanpl e:p¢0183adise phevided is a

met hod i.ahLbiti -cel.l _activi. conpr i Si c Lng.cells
expresgﬁggoggEbw%kﬁggE§F%§§fwb%&qﬂéggaﬁﬁg%¢§i{%kd%£%§§%%§9ﬁ§§ein in an
anmount dsaeffingsent to detectably decrease B-cell activity in vitro. [019] As
used herein, when any vari able occurs nore than one tinme in a chem cal
formula, its definition on each occurrence is independent of its definition
at every ot her occurrenB8IEFnDESCHIFAISON WER DRAVINSYal neaning of "a" and
"the" | ents..r rence, _for. I o."a" Ki e "t he" kinase is
inclusﬁggegﬁ oneF59%%§r§ %%ngégéé%F%ggfgaégdgé $%é€ﬁ€ %?éggﬁf
spriLH@Q?Béa, tﬁeéﬁmblémpngeméﬁdsﬁlm?ﬁa?ﬁsza?ﬂ BW@b©®BEafé ?ﬁnelafbyt Chat
i nten i.ngs as set for el ow, except to the exten a
t he cog gxgolﬁ¥%ﬁ%c% gﬁ%3egge used indicates otherwi se. The foll ow ng

abbr evil@0P8ihs andigerss 3hdwe anheddidiicatald desmiagsof htbaghontrol021] A
dash ('=")+that i t .between two letters or synbols is used to indicate a
poi nt gﬁnggtgghggﬁﬁggog'a substituent. For exanple, -CONH2 is attached

t hr ougiOPR@lcar béRgatremd [iG22] By stoptiagmdt of d opehpnabbgt kescawany t hat
the su n cri | cunstance may or may not occur, and
that t gggggc%%%tggﬁ Fﬁ%ﬁ%ﬁ%ﬁﬁﬁi§¥éﬂ%%£'mhere the event or circunstance
occur s [8A311 nst ahd@sirien Swhiscle iste ctoeb digtgrdForoexbangl eectvpriyopgbkgn
substiégt%? alkyl," enconpasses both "alkyl" and "substituted al kyl" as
defined bel 6w, It wi |l be understood by those skilled in the art, with
respecEOQQZ&né gFisprioﬁaaﬁnﬁndamﬁﬂ?1§?n¢¥ngub@@i$%@?@%$tphad é?fhhgrogﬁst
are no - Qi uce any substitution or substitution patterns a
are ste??%gﬁﬁyaigp%ggiﬁgﬁl, synthetically non-feasible and/or inherently
unst abll@01B023] CAlrkplinh érgonpasisay still gt eiad nianther dathedivhai n

o, PaCTERat e T BoR Sa s s L EereS Py o A 1 Pegar oo
exanpl BeClCné tahky| Ewgompasses bdtte staedghtupwar 8t ghehbdoghakndalkkyl of
from1. nd a I f alkyl ps. | : hyl, hyl ,
propy|,E?§SS§%%9?? n%%%fyHF%§§%£ u€§|fﬁ%%¥t?%% §|?Op§%%§??lgﬁgpéht§ﬁ%

i sopentiybwingepént yihichexyferzriwxyls rdrexyl Th8-wetrdy| penvgkdlstidanke

i ke. LS t;h t of ) r LN o] resi dues
as aIk?%5¥%§?8%§viﬁgqgmg%g%#ﬁﬁg)o Igg#g%%ﬁ%h€$$é$iy?%%ea8$gugggﬁwII usual l'y
have fresp2ctadveq yearthen gstoores,r forcaaxaampl ef 2the 8rranpemeatoasd such as
from2 : r.ho + Far. exanq i ndi c o | ent
bond aggg&gngﬁﬁel ﬁg%%gi§%é§ﬂileﬁ%iﬁcﬁ%ﬁﬁ%é%%ggﬁ g?gglﬁbnggﬁegﬁgving a
speci fic nunber of carbons is naned, all geonetric isonmers having that
nunber of carbons are intended to be enconpassed; thus, for exanple,

"butyl" is meant to include n-butyl, sec-butyl, isobutyl and t-butyl;
"propyl™ includes npropyl and isopropyl. "Lower alkyl" refers to alkyl
groups having 1 to 4 carbons. [024] "Al kenyl" indicates an unsaturated

branched or straight-chain al kyl group having at | east one carbon-carbon
doubl e bond derived by the renoval of one nol ecul e of hydrogen from
adj acent carbon atoms of the parent alkyl. The group nmay be in either the



ring or the heterocycloal kyl ring. Bivalent radicals forned from
substituted benzene derivatives and having the free val ences at ring atons
are nanmedwe0subs1st ut edphenyl ene radi cal s. Bival ent ra#icgalsgsoodendsved from
uni val ent pol ycyclic hydrocarbon radi cals whose nanes end in "-yl" by
remvalqopésogse@yéiegfm ShefL§ bARYL NBeGALDEN ROPIY £ hea 14 6o val ence are
naned by ad dene” to the nahe of the correspondi ng unlva?ent

radi capf %1@llaa h@pﬁrhyl group with tmo poi nts of attachnent is terned
napht hyl i dene. Aryl, however, does not enconpass or overlap in any way with
het er oaryl , separately defined bel ow. Hence, if one or nore carbocyclic
aromatic rings is fused w t WETAIEtEET JyRIDEI kPN ar omatic ring, the

resul tj i ng sy mi gqheLeroarny no Bﬂ? f ﬁg%%*l ®i s [032] The
term™ Egg o&y ?ggs %ogth% g?gﬁ E a%y% 6§%Fd#ié erm e]IIanS i ncl udes
fluor Olll:‘h$b¥®te@r‘®h'DCham§ podélgamddt He rt eomneed] iggent'o |ancqiluxje@a$l uorl ne,
Chl or |81 PLORLPG: BOflch odbnes 1 (PEL (HELES Qalal) e LOCUIRASEES; 8

7-menbered aronatic, nobnhocyclic rings containi'ng one or nore, for exanple
from 1drxa @Ias sealnlsakegenbedpments sysitem Jl4tc;13us'¢e:ttaeuremtnmb’m@3@ﬁ from
N, O W t ng a g Lcar gpgib gyclic

het er ocyc aIEJ kyl ﬁ}rl%ggsuggﬁ?g%ﬁgaﬂﬂso%ef tg‘rz%?rlollr%g rif of%lgglr]rspﬁ r%m l1to 4,
or | n deneiknbldi ﬁenssrsfrcaﬁﬂyespasd kéengatdms wiosarsferom N h©, and S,

W th the, LerpLhi 9815£89 ﬁ&?gsggﬁleggﬁ rlan %d l‘II{E‘ef r?éh r%e&%t oPhne
heteroatom 1s present In an aromatic ring. or exanp e, eroaryl i ncl udes
a b5- tthSﬂEQQQPQdehesefocycbgawkyﬁngadmwawﬁ@ maﬂjfhﬁﬁKBQ© and-reo

/- ”E”b%%‘c&/ﬁ 0'5‘&{%' iB'aBg EOEOEIIQQSS%%G% SLyald © Itelt %e{ i£1ng

syste erei y one o the rings contdins one or et eroatons, the
poi nt ohchudedhaent hagebé éprthéeheaen@aﬁomMmhphﬂruﬁeﬁ lmetchloalkyl
ring. t e f Sand Oatons in the heteroaryl group
exceeds ﬁgr%ﬂ%sé9hg% éroa o%sgare not adjacent to one another. In sone
enbodi b@PL8] t heRedeakingnber FobuBecadd Ohat empnesdrer heysremryd gsoup i s

not no otal qPrg) and O atons in

t he ar%fl§ggp ?%r%g % ggfgﬁﬁ gkgggéEFﬁ%ﬁ%f% é%gj es OIQ% %%roaryl gr oups

|ncIudE$CQm¢rmreYﬁoemlﬂﬁtte&thougbastnwaﬂéréw mmMﬁn3E9¢dnk®@@ Pposi tion

assign i pyLi yrd gyl Loyl ,

o pyrasvayty aYatey, FAPEngIegRal Y et Wi e ol a5

2, 4- i mddzphihpyhg SsekamslBn¢|w1©hazoWamthﬁImﬂumﬂqh@nlcahla@ahaoahﬂyl,

tetraz n b furanyl,

benzofﬁ%éﬁ??Egégz%%ﬁ%dggéﬁaﬁhﬁggggéo I'i nyl, pyridizinyl, triazolyl,

qU|noI[Q916]pyra2b9yboman68506 $y8temeﬂﬂa@pmpﬂkﬁﬁﬁﬂauﬁ@mﬁieiﬁwaléﬁt

radlc uph vale rQar yh, . C 0 s,end in
%évgg ?r%§8g%e@% gbogéﬁﬂg%gn??rﬁg E%?@ﬁ%ﬁ%%§uégkﬂ %ree val ence

are nanedabybé@dﬁnQVé Bdeﬁe 160hahenga@edahwau?nﬂnk%§@mmuln@ @nlvahent

radi ca pyf dyl 0 t poi

pyrldy+¥dene0t?€fe¥égr§ géeggﬁg% gﬁ%%%%ﬁssq%geg%uﬂﬁégﬁaﬁ? aryl as defi ned

above. thesspnSubpei i ared2hewbioar ybtaltso iimceinides: mifg: syisaersl8ubst i t ut ed

with o d S t i ny des

[ 036] ?ﬁ%g%%??ngghgﬁgrgé% ?a)ce lﬂ?%f Brotesy r@tﬁqiaoﬁs%l%%%tgr%%%%é[os?] By

"het ergeyctoat kys" resemgadt ia $hegbeocgkisphdtlivc d igtgpmessnal TytwrohgB ao 7

ring a a I rb ]ﬁgg! (o]

heteroggo re?%ﬁ%p%ﬁ%ent?&dsg#%%?éégggoﬁﬁgg%ggﬁm{q; uré$a%dé§#%¥%agﬂr

wel | asutbabi nathensopehprisiing af k@@s@amm;aﬁSQHmﬂﬁcn%xg&m@r@éléroatons

Sui tab I y o] i.nglude, | e ( n e romthe

I|nkag%gﬁggﬁﬁégﬁxgsg?gﬁeghg?igp?gi%}f,qg}uﬁﬁIr§$?ﬂ§f§f2?ﬁ |%§g§§o? ginyl,

2, 3- pypatkbetdiayhpt2rpaperedyl , 13- piigér ibdylundeys peydlythatantdhe

2, 5-pi i ok in rou 0 I

2-n0rpg§F§k§¥§ang9§8H d X |%O$ ?Zﬂﬁggpgéﬁﬁﬁ%?efﬁﬂﬂae gg@g%%§|§9525|gned

prioritympyesSabst andt ed heaelnd@ry@ki@epltlaydl@ltsb a nod widesy réhgegyspeast

substi i o] i.eties, such as piperidinyl N oxide,

nDrphob?%%ﬁgpb%gpgg?cgﬁoxo- -tﬁ?gggrghollnyl and 1, 1-

di oxo- 1-t hi onorpholinyl. [038] The term "heterocycl oal kyl oxy" refers to the

group -O heterocyl coal kyl. [039] The term"nitro" refers to the group - NQ2.

[ 040] The term "phosphono” refers to the group -PO3H2. [041] " Thi ocarbonyl™

refers to the group -C(=O SH. [042] The term "optionally substituted

t hi ocarbonyl " includes the follow ng groups: -C(=0 S-( optionally

substituted (CrC 6)alkyl), -C(=O S-(optionally substituted aryl),

-C(=0) S-(optionally substituted heteroaryl), and -(( C»S—(optionally

substituted heterocycloal kyl). [043] The tern1 sulfanyl |ncludes t he

o,



Rb is chosen fromH, optionally substituted CC 6 al kyl, optionally
substituted aryl, and optionally substituted heteroaryl; and Rc is chosen
from hydrwgenioza72ept i onal |y substituted G -C 4 al kyl; ®CTRs2@md043¢c§ and
the nitrogen to which they are attached, forman optionally substituted
hetero | kyl OUR; e a |y, u i's
unsubs??tétft?gd orT?%dgggﬁgggfwg ru ?t fl{%u&g} Wlt ,@@ﬁg%réeﬁ%g%ﬁygs one,
two, of3ttiherecigubbei pgemsstmd@fpe'@d@md ylcsmcmlt\e&j ¢nraden ¢f CtHeal kyl, C3-Co

YL LR ¥ HELCHAREN! paily Oy G P ool SLOR AT | OF oLy

-Cl- c4aa$k1ybl@e€ 24C4nd| Ryl., I@Cplarcddwdlazal kmesmame);harﬂ.—l;al NH@alSC1 c4

g: tz: )%‘h_l %ﬂ 5’% % %CQF glll/( g&ﬁ, %%C?i‘l Q/ﬂ(a)ri pheny%l}tbc?/%n%kgég%ro ﬁ(c):ioc?as a

subst i andedd. f or het eroaryl) - CO2H, C(O)OC 1-C4 alkyl, -CON(C 1-C4

byt on, CANED Gl atle N OLR 1ch sl
al kyl ) &8} (phenyl yealCoapoly- Chaa\lble)ﬂ 26 @(sO)c@lfJ@Aecpﬁml\yiUg L Oep1y CA

hal oal S he SOZ(Cl 4

hal oal EX% 1nf§%%ﬁ2ﬂ'ﬁgéb§h %’&LC %I(skgﬁ % %gr@(l]henyl% {%?éoif

al kyl )deSNHSG}BQ(ﬁhehyb)r hame inNIASE2(. Cl%d:\nk@roadqh )resﬁﬁ)@@}lqhepaerm

subst j o f r stl t ut al k

(substélj %%% %y% oa{lg ?% C%O?U%%Fgu%slﬂt%lsltoﬁte mbe]iu féj %(e%lcéé)tlt aFed

het er oasyf@rrﬁ}éd)) in ank:loésdbshdt om&@obetcbrstmtmlcu&l K,ylh)ch(aﬁ)e saperetadt he

group t t e rent Qugh the carb nyI

functlﬂ()) a%i @?gg‘ﬁ%rmﬁéégi Hegu%gtl t%t&te lif]kycioi}nm o oatllkyrf w%ﬁ)}l %%t eroaryl,

and he@‘elnecylcj/oal kKybwaresasidesogi ﬂe@yharrmm 3[1(149] The term' substi tuted

alkoxy rst o] er .0 e al y stl i S_substit d

Lo g%gubst? %‘gdééFé’gl) &hté:tr%el% l% %Wb ?2 %%r{éégc“ bed

her e| n1n<§06@¢sTdme ietat” §Ghsth1mlugdh arlhla@tycaarmrﬁﬁﬁif f]eimimi;mhhecgedup

(substjtu ) re th r tac to the _parent

structéﬂ’%e&?ﬁ?glg% %ﬁew%r?bgﬁwﬁg uﬁé e(()jﬁé‘cgﬁocgpearn} et ei n sujbnlf)o?uged al kyl

is as s.lestlblbedf hehei huf[féﬁl]flﬁhel chiambesu bt iitrutledles ydroxyittet epsrto

aryl 0X r r ns it i_S sub ut ed stituted
I))él(\)/\lnwt(;(se?%PQ gs? ¥HF§§ % %%lss?hgs,rg(?escrlcte\ﬁ C-ﬁes(f esl%al[b%ﬁ%a %e term

substwltlud:bdmehgt kealr yhtmy%upef ehsmﬂb@rheste@rtoajwl oxy wherein the aryl

consti is subs u i O ( St tuted h roar erein

"substWﬁ?Be hetggogbél E)Slglsoggggdgggr |olofzg:t?%er elunSl B0 e ?%%an\@lo

"subst $eat esupyty oahkgtoRyB ref @n:@vnoie@y@dmaikkysllcsq smavblﬂstaa tyekoal kyl

consti ng i u u hstituted cy. oalk erein

"subst ‘?%tlté% ?:?/%I %%%EE %nggas eséﬁr(ﬁz‘ hér i, q'{eOStZl] ()é%ﬁ]&h

subst$¢=<mled2fhefeomcgtﬂnoaphyhrexy Anebelrtiodaocd’leimarrmwmlml kyl@e{ymﬁér ein the

al kyl n u i b (substituted heterocycl oal kyl))

wher ei %9 émbgst??%teéﬁ Egt Zbg%ﬂé %b %u,tllse%sﬁg’escrl bed herein. [055] The

term " 5Q®211]t ut e’ﬂham:nmpreefserrsuh@tt A& grsoummi\é}dRedj aro - R didswhese each

Rd is | o] QX |1y s u yl,

opti ona\FIIgépz ‘g%?% g §?§ gé?%l !ﬂgp% %‘nsal %stcly%scfp%éé ’%Sgt%%

am nocb@®22y| , oipisl‘oﬂathgz gabssupptigd dhy 11dptato:rmtldq/ @ntbsd:llmemtad

het eroary} o opt | opal pYogylatl LULadNBLETAGY & 0AldWa Bl oas bony!

sulfin and sut fony eac escrlbe erein, prOV|d d that only one

Rd maynberbyeln oxys . thehbegm 1sulbpgtlilt meedlramrrsctoca:l sthatefetlseto N oxi des of

the gr R ac S e i_he bowv. N an

prepar]gd y trgl?ﬁ%ﬁggly gggegbrgg po%dl r?éjvalr%der?g grlgn ppapg%g‘??o% e%grgrpl e,

hydr ogewt per okl ded ogasthbofopetopybenzeicc thoichghlteepersonosksébéd in the

art is ther tLon it far_carryin out h oxi dat i on.

[ 056] %oérl%i%ng{sn%\%sg?l ggg th ‘éqlﬁgglgntgle%g%c 1veCL re no t € %I- their

opti calnlsoses3B amcehat dsivandndt HOE) maxxtdjrrm—tdtarmfendi n(wlhDSe

si t uat I n t|o di a stereqmers Bt Lly active

forns, T@%%eb%brg%%a?%e § % n?i c%é;?nt Chedis or goas raetso u |on£% a{ée

racemaeele@.oRe‘sdezudzompreésbheunad:eMt es can be accorrpl i shed, for exanple, by

conventional methods such as crystallization in the presence of a resolving

agent, or chromatography, using, for exanple a chiral highpressure |iquid

chromat ography (HPLC) colum. In addition, such conpounds include Z- and E-

forms (or cis- and trans- forns) of cgrrpounds w th carbon-carbon doubl e

bonds. Were conmpounds descri bed herern exist in various tautoneric forns,

chem cal entities include all tautoneric fornms of the conpound. Such

corrpounds aI so i ncl ude crystal forms | ncI ud| ng poI ynor phs and cI at hr at es.
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addition salt, the free base can be obtained by basifying a solution of the
acid salt. Conversely, if the product is a free base, an addition salt,
parti cul awbyow/qesmaceuti cal |y acceptabl e additi on sal PCTrsgodsogreoduced
by dissolving the free base in a suitable organic solvent and treating the
sol uti kth an L in cafr. Wi conventio edur for

pr epar?ga%gi d agg?'lttlﬂgﬁ’sg ;és?l gg%cg%éjseg[a%o@pgsuon}s% %sgiés)ﬁi?%e%ﬁi n the art
wi || révbgnstegeaseeuls sepptllyetwihd anetfiood dgimsugthatupmlyy bkinged38 oapdepar e
non toxkC p i,cal acge I dditian I nof.ed above,
pr odr uég’al ggéggpﬁg\%,t ﬁl‘lh%tshg’%s%tggg 329f %coc?r?peocﬁlndéoao%ﬁ%ok%%%%rl lu??\ sone
enbodi mehess BR2 Apdodupgs'y déscmniibbeddrer ejas iteltude anyr conpbimddt hat
becormes,, a,6MR08d, 8% LR | wagn A4 i sl predd o @ PaligRk cge- 9 upon
met abol'1' ¢ processing o he pro&rug. eExarrp es of prodrugs include

der i vathumbeof stohcbnenah rguohpshes ot easnead icardhobabp y ciach sl §r oup, tha t he
compounds ot s"anIHLa. | so FXemRl 30y Prodrugs, of ., carboxyl i £ achd group

i ncl ude, Bat “are“net "I Pmted to,” "car boxyﬁ it adi’tt esters suc}‘l as al kyl

est er srehydiogyahkyl iebbersl, chayloalrk\deasitar syaanthear ydoxylad kyé or

esters 62], A "solyate" is,faorned t.he, ynteraction of a solvent and a
corrpouF}El.gw%gefgr%%omc%ﬁﬁgﬁﬁl&' %ihse iorlfltbc%aiﬁ3 e?q'o i ncl ude sol vates of conpounds.
Simlalb924]sal t 81sbnckudeppdyl watses soff eshltics. t1Bui 1wahd By sgd vatiesmaees

phar mageuticall ept abl e sol vates, such as hydrate i.nel udi

onohyarat Lot RaG BhIGS, 22 T0ESe AUEhAT A RS er by oy Fhers

coor di fhabmonhef batenpdlnddt dna tihmet dll livwt st ddvenflosd inse) , peints. ifThe term
"conpound’. ii,s_iptended to incl.ude el ate f canpounds. Sim|larl "salts"
el base  Erdrut Bh OB sREs FPe P R B et R s PR Fhb Y by the
i nteratéi on 0fsaacenpaanddapd pdnat, heio maeod lee Whieran nt lee covatieatgbond i s
not fogrinag b%t%encgge can ouan aer\]%nth m)nl e.cuclne. Fé)r £exa | e ;80 Inexati on
can occur tﬁrougﬁ vanrasr al’$ °N8r &Ct i9hss" pyrd?%gje% Do ?%%,Oan

el ectrostatooprasepactiysnsm(al bt icaldred 9woni 2donddpiyy . gSsichradarebval ent

conpl exes_are.i,ncluded in the term."conpound .. .[065]. The term "hydrogen
bona~ *F&r P45 HEr i b =xdlse Mish B wher o bt d T eheght v VL om (al 50
known psoaechydfbged bordsaceepkor)raard! arhydreogerpatsen At b adheldahbea
second”r el Ei Vgloytglee(]:}l %n%%?ive atam (%Ifs keno.rl as_a h%(g}rlg en_bond
donor) . "Sui tabl 6 hydrogén “bond d8Tor and® acceptors “are” wel T uhderetood in
nedi ci raklehem shiygh( GesCGltBi dentséligdd skpdrathxGl ed 1 athe Thea Hyflaogen Bond,
Freena San_Francisco, 1960:. R, Taylor_ .and O _Kennard, »Hydrog Bond
Geonet P11 BUBP peniaS Py St Arer TREHAT 15T CREM bl Hesell chndas! pas

320- 326h¢1884prctO66finlkydr @gemalyonieadc gepitorthe efrdssatd meghanpcal _
compri sL0gan,0Xygen AL nhihaden.nespecl ald v a0, oxygen. gr, BELrogen.Lhat s
sp2 -hybridized, an e Rer oxygen, or e oxygen of ™ a sul Toxrde or Noxi de.
[067] Fhembernt%hydhogesubbndryomgers’ seeflerlediags, dxywever ni tsogehe or

h.e‘t er Oggog}%&lcc%ﬁggfg?@o}nh%kr %a'i'xs t%eh%%rtq%ecn'pcgrrtosu%(fo (gf:il glll n%%§ éggg
nitrogen or a heteroaryl group containing a‘ring nitrogen: k[) ]1 used
her ei ncohéeterios bgr obup" retoadiryals’y saren!’ firlagivent?'ilse@ sy homynous and are

i ntend i ndi cate_functignal .groups.qor fragnments of nolecul e achabl e
to a bﬁﬁ?ﬁ%? ot hg? rsagnrre%ﬁ %t% drrt%l%éacultg]se. ﬁ%‘gbﬁesﬁloert%?lrﬁc"ggtllﬁegééent "is
used t dlindicatedaerhedimahtentsi ty twhidemtlasudsitdrogiahl segtivity. I n sone
enbodi s,.an. “actiyv ent" i s_a _canpound having. pharmceutical utility.
For exaanr LouRuaBh 8", B e sr R T AR T  6F0p e
term "phevagedt foal hypeetvfiett the aruwvier yofsestedeni£abf enthet yndestibbed

her el n185287 an ?g‘)’éﬁte gflfl%%‘?c'r"%ed‘g@%” %de”ésnéﬁituer{ftdf auﬁ‘g.”%&‘f %r”on'h“ma”
patient, To provide a thérapeuti ¢ benefit 'such as anelfiorati on of “synptons,
sl owi nfjlofiddinsgaseopr ogr ébsi ontler BOgveritdmniofa dgesiseneigl, partion

t her apeut | ¢cal ffectiv nt. _may be an. anount sufficiepi tqQ decrease

t he syrs}gt {c_')grs% %%fgeai g%ﬁ%é Fa“gg‘léoﬁssi \?éotv&aﬁerﬂw?tb? ;lﬁ%o%s%lf&s?/ﬁ g%‘t]il(\gi ty. In sone
enbodi okamberazhésapblti tal lfy oef frecttindes anowindt |1 30 an Addiniosalliyci ent to
reduce cer synptons e s nms_of .an .all.ergic disprder he synptons
of an ]aégo?%erurﬁ%yaﬁafgrr itcﬁfrpgéggttg]reym(ﬁcgj@é]slé:,alor%%]es s% t‘g)kﬁ%céf an acut e

i nf | amratbayer magt benprbresent lerfbioditiseritts ar tihes apeubl galdy ekfective
amount is an amount sufficient to decrease the nunber of detectable
cancerous cells in an organism detectably slow, or stop the growth of a
cancerous tunor. In some enbodi nents, a therapeutically effective anount is
an amount sufficient to shrink a cancerous tunor. In some enbodi nents, a
patient suffering from cancer may not “present synptons of being affected.
In sone enbodi ments, a therapeutically effective anount of a chem cal
entity is an anount sufficient to prevent a significant increase or
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than or equal to less than 1 mcronolar. In sone enbodi nents, the chem cal
entity has an I C50 value | ess than or equal to 500 nanonolar. [075] "B cell
activity"weleom/daerbudes activation, redistribution, reoganiSzabioass; s or
capping of one or nore various B cell nenbrane receptors, or nenbrane-bound
i muno LJS I ng . . el | I av ane
recept’g%gp?{jﬁaﬁihg%g Pogp%f lsgggl?nqtlhggf émsat& eﬂ'he?%n%?%ﬂ’n-%??ﬁ%éy
conpl exest ongaggregahetdhgGouBles| B9 alypd cedrlny aremiziane F eceptais for the
activa opo S t . Q. : . e

vari ou%gﬂ%%bggngg%c%gggrggggﬁmng rnglng’-ui%)% qa(rrggﬁglnnog%A% %G?angﬁ%vgbﬁgnbr ane
nmobi | i byféad €anidndefgospedi serilbgbndn ganch tdap ng thadtstamtialti at e

signal Ly ansducti o E9IGL BiGellathlvidy @liso Jnaludes,ihe, synt hesis or
pr oduckPon of antbodres or i m‘runggl obul'ns. tI m‘runog]I obulTns are

synt hesreedsbyfi hedBoreblppéri gssand Asawseratonmore stiramdtaredd f batkags and
structur nits, . Fl i l.obuliin cl asses, Ji.e., | I I | gD,
and | g%?gllé?g ﬁ?éc%bgi&%géyggggﬁgdbg?i éato S YUct ura Cédﬁlgcg? e%%uélsdolgg/!t Reir
heavy cbhatasinactudi igerhéoani nohacildaskeqeendearighttigngidy ofireheh the

Pol ypeptife ehain., anbhbadies to 8. diven a0t igen my be detected,jg all or
several Ot as3és’ of i munogl obuali ns~or gmay e Testricied 1o a Si ngl'e cl ass
or subé¢fasshothi mmasghebukileo Beat cantfiibodiess farr awdrod Imyineo ant | bodi es nmay
i kew S&;PE' ong to_one or sever al classes of immunoglobulins. For exanple,
rheumat Ot d°f act or s fahti bodies to 1gG are nost often recogni zed as an | gM
i Mnund@02Bll i n, Abdittanaallgo tbrsosttleftd P8 arayt gontfdinY]ah nimediti on, B
cell agliyvity;alsg s Lotended tg inglude a series of,events Leading to B
cel | cPoRar éxpansi on ?pr ol"i Fafat' on) fom precursor ]Bn‘?yrrp‘nocy%es and

di ff erendt athenounietanBiébody- bgntbesiczitrgl plcashes de tge whindst akesngl ace
in coni1 ncti.on T\Q'F.teg gtiﬁggnébhggi ng and with cytokine signals from ot her
cells. Foa/lé? YThRTBi tPon “0F °BcelTr proliferation” refers to inhibition of
prolif&pa28bn of Aabhor AabuBecél | §igsueh 2as Idarseradiess Bleel pspiegg. | ynphona
B-cells and/ or _inhihition nornal., nan-di seased B-cells. The term
ot bEVEBARoF OB, EUPPL i 8P PBFaCrai a2 by o1 gnit | EANteRedr Base i n
t he nutbethef sBppéll $inest Bér BA,vi3Br anar 3N vitho.s Tws an pndvbdédon of
B-cell .proliferation.jn vitro | d be any signjficant decrease_in the
nunber BT ER 8P PEEn An RISy 5 Saffie JopAerbd a1 194 *TEReT one

chem cabnehdriggdesdr cbhedrhér eompasetarspamed Udirey rat Thedesahpl e not

cont ac ith the m c entity(ies). .[JO79] Inhibitio f_B- I

prol i figg %n al Egr}?g 5r‘s%b8 Sblggrx&aglaes i'Ahi r} ‘floneogft -tcn% IS%?éﬂ’f eration
in a siandar dOt Aydi dinehrpaghpahat isopprdssay S oy B-ael 32 prehitler aysoamn such
as the. a escribed_herein. .n,.so enbadi.me .. Lhe: chem entity has
an | CSH?\%;I%%QI %sgryhgﬁsorsegéuglﬁttgrl 4rﬁ c(r)[glnlo gftri.slﬁ%r s%&r:re%e?nnggjalsnents, t he
chemi cdébensi dydias mnik€EOevdlroe ltess daramameqiagipltedesketdhn. 1

mcro r..lLn,so enbodi nment chem.cal .ent.it S C50 val ue | ess
t han g?hgqﬁlé?p%g %8 ﬁngngﬁgn?éggﬁoﬁg‘]emﬁﬁ 'agIaleertQQ"lrbér/ é?al ‘I’@?cé]illc di sorder"”

r ef er sréoeavqai cedphygpersensist ifvioy the aeubstsrwe Yalt ekgen). Allergic
condi t,Qns. | e ecz | .ergic.r.hinitis or_ caor) r

br onch}lkg{ﬁg!é?ﬁ%r;?ym i cgr%fjgé( ﬁl?l\]/%ét) lalrrllt? f‘Boéod‘SalEIIgOrE%%é:dj1 lﬁydt% %ﬁrogt opi c
condi ttbasfi] 08&] S4Aswhiaeh heflerrs ltioea 5di swrakerved tdwovespdradsr freopst em
char ac [ i nfl tign rr.ow n f t i YS.. .l ncr ed
eacti viEyForolkevarv i 08 Hearen haner AR Pe R A20HaR HBBE nough
not exthescumbyeassocbatédmwi th atopic or allergic synptons. [082] By
"signiftj "is ant .any.detectabl e change that is.s i SL1 y

si gni fr[?:g%pﬁl n aR[seT?gﬁ ard Bgr gl turrfec%t’egctelll of Stati’s elc%rl%sif%%ggb%ance such
as Studentssthtestmpwheserpuni@. 05. ap0B3]lvs' dilssassh relspoassukatge

nhi bi {00 of Syksactiyliy e a.di sease Jn hieh i RiLT g, Syk ki nase
provi des a thérapeutic en&fi't S0Ch 158 89 %Ane!q"5t ati on ® Symptons,
decreasgé.i nTdeseaseeprogr ésskage grlewentiorowrh ddlayl ofiesli $8@agedoAdet, or
inhibitign.of aberrant .activity, of certain cell-types (pno t B-cells,
and maé?gcéfl E?.en[ 8§2f18‘?rde§torrérkfte Sronttrré)a%’[ ipr?gnerrleaynié)‘ anéstggg%/ng%?kgfg%a

di seasélbnsatpavight cohhebldpagela) ipreved iarg the sksease, Fibatrei §,
causing the clinical synptons of the disease not to develop; b) inhibiting
the disease; c) slowing or arresting the devel opnent of clinical synptons;
and/or d) relieving the disease, that is, causing the regression of
clinical synptons. [085] "Patient" refers to an animal, such as a manmal,
that has been or will be the object of treat ment, observation or
experinment. The net hods descri bed herein may be useful in both human

t herapy and veterinary applications. In sone enbodi ments, the patient is a
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chosen from hydroxy; -NRbRc wherein Rb is chosen from hydrogen and CrC

al kyl optionally substituted with one or two groups chosen from hydroxy and
-OCrC 4 avhybiozmnd2Rc i s i ndependently chosen from hydr ogem/usea)o@nés7st al kyl
optionally substituted with one or two groups chosen from hydroxy and

-OC1- 4 Kk I
gr oups cgésg%n rggtr?q%n%glr oé%alw@u% %%é’n (%i%léélg é\g){ll@e&?%igcggal Kyl
opti onahbyrsaby‘elrlyutse'd;t\mrt I14onel10rstinm:egi aupsk thoses 4r@ndh§/droxy, -OCl-C4

al kyI épggﬁﬂopl\l(cf‘ %ln% tléylF)l r%n ?Aﬁhc semlgl kg(f%)8 Tn?n 5§‘| g(X!:l and

tiona Iy ubstituted Wi ydrox sone eIT‘BOdI ment s,
Ri |s ¢hosenwbr amle2- mmhycleSZ-deydrl"@(mmoe(w pwss*dem B4yl , It is

(2. met oyt bay) Pyl dinvl,e. 2 (Y TR A ng) sthoxsd yr Ll

hydroxye OXYy-5-pyri d|nyI roxyazeti yridin- 3 yl,

(3-net IabelaB-:Lbyldlioiyeajs:ekgledlln@)qasyrﬁ%GrB 2etyd cif 3edwyok opxy@dd etodEoeypyri di n- 2-yl
(hydr ox dlneth ethl)) ridi . .

(4- et A Xl& ﬁyar O)%)?SIYLpéI’I pyrpri(? npzry\fl,d?%-on the drive end (DE)

met hyl oS hpdﬁdxyplepermddl m@)ipyrdfdlamc&t;ﬂlqnaﬁk rmasrmblndasismpyri diian2eyl the
6rmrphoI|no ridi_n- v (2 rreth yeth ( mno yr|dn5yl
((2- hy8?8§<’3€/e hyP’)SE I%)?ll 5"3 n&nnfrl di % gg |inyl and
2- hydrONyoﬁghppnedltnyls,lx[ Qe@kage Qmmaerﬁm%mmsthﬂlghsapyrammbylr of

substlt with one or o rou hosen fro C 6 al kyl,
and Crf: gﬂ?yfﬂs \eﬂﬁn% aé’n a%?%m%% %{‘ént‘%%% hydr oxy and
- QG - Csakkyb. o{fO@h]e Islys$@n19cem1mﬂ1enmﬁs R is chosen from

(2- hydr, hyl ) - razol - 2- ox razo 4-yl ,

(2- rret § gﬁ hyl ) Rffﬁ-rr ngzglorf af%(céilh%jlq il {Igy)&g% %ecav g%pr opyI

H pyrazal, - éuyh raeoyequprsq;sydeml 1h+qc1yfceezsnla SEytst aa\@lcdmelhybrSerrret hyl -

H pyrazol - nts, Ri 093 odi nent S,
Ais a]nfeSStl éﬁal* aglﬁlbgt |Stel(f &ieﬁgfré?g%ﬁtd%x%ﬁo]f?/ el% ?rgﬁyﬁoc?ﬁngzol yl, or
i m dazdbyhsglream ther&dmnenb%tlmﬁrs thderese thazol gb gnoupoj saspbsti t ut ed
with G-C 6 al ké [094]t %sorre od| ment s % I8 chosen_fr.om

1H ben2b[ GPIREGRZSE- BIVIES Pl &RSH[ HA T A G1 0 1REPRAA2GI - 6- yI |

1Hi ndpzelssﬁrylz,e Ih&etlleyalkalgeH—ctaﬂnmiuﬂd i rd aiztod: - r@cgivebeozoxazol 6- yI,
benzoxazal daz a ridi ne 1H i ndol e-6-yl, 1Hi ndol e-
5-yl, 888%8P%¥‘3z0| 8-y é’ﬁ&sbesjﬁl% ﬁqufoq -tﬁyﬁhe[ﬁﬁ%‘leﬁrsi%e embodi nent s,
R2 i s ehosanlfitom @@tl onaI l'y substituted heteroaryl, dihydroindolyl

option ubst | tuted w.t.h gxo .and al kyl . . and h robenzoxa2| nyl
opti on PPXB ubsthf)ut Ped ARty Yoxd 1y 09% aneas]f)ar%g bt % ¥ ROE%Ehosen

from 2t83- diesrptehjzlw%l—I—lleadtaz;@I AiGrlydt, 1likkd ndaiz-ol § | wit: gh, pé.smathybu&_l;h
I—I-|ndazol l. I H-ind | - Y, 4-di
1, 4- behzs 8%¥n Sr?éltcé% J},V:?Sb?ﬁgoxgrzoef ‘f)‘a‘?’bfes:%Jﬂ_yngii n%qﬁf%g Fﬁbéyyl,
2, 3-di bydr etlEIDﬂdtkIPagGwylle,reJlH, ZH‘I,eBH—epy]r |]da}s[]<2a@e bihdn, Al oxazdnwdsomeam
benzot zoI I m_nogui naz [ i n6 , n oI i n- 2-one

E }fcp'_ Sa%v S C‘H cyllelc O%%%T%%i?lf fFSCG’_‘LVfI

2, 3-di I 'ndol™-2- one uoro- Ooro-

H i ndaﬁél 6T§71Ie raneiYeamonoik H—uzmﬁaztm -Iﬁa\yé a [ﬁ@fﬁabhesouﬁum&bodl ments, R2
is cho H-in i ndazol I thyI -1

i ndesabagiyy, S REERg hpen M JEIY op, 19038 LagpY 4y TEH

benzoxazok- Beyhg 3ea:m1meqlmtml@lnen-rﬁ ylEumartde 2, 3thﬂ1:hyﬁl®egallon receiver

H i ndol - 2-0 | . prOV|dd| t | east, one cal entlty
chosen PEMER P8, PTEREERG T, 1Lty 19 Hhob 1o SR8 b e FREB LD P21 1
, 3- benzedilazel a6laqunel didafi6r (s:IysI‘ﬂ-emndﬁZOI 6-yl)im dazo[ 1

, 2- 8- 1 Hind I ' H i d I d 1
221 PYDRER & Vil o adeacl oy e ML (0 R nagelo B el

H i ndapoks6uyk) ismndazo[SJZ,, zma]lwrtam rscBiat f -den 8- b@nzsxaantr&amn@y
N-[6-(1 H I md 8- =1
3[ben%S)r(’gl‘ze(rc)]Ig%lé%arﬁg‘gné’lh %lz frﬁ-l dlggoqrta%lg/n?)?&%%z%flthat allows

, 2-a] pﬁoazpmo&ry&hﬂnammo]cpyntlrdxmoz alhe Neddavetaz of tst@mal pyri dthe- &L¢l }-6- (1
H-i nd I ylL)imd 8- N[6z2(1

i ndagal CTY PP aar O[T 3 oA s Rty 112 20 | haksor - 87 Rl RESRP. (1

H i ndazel eGsyl Jifmeazsjskry2-a] pyrazin-8-yl]-1 Hindol-6-amne; N[6-(1
H i ndazol -6-yl )i mdazo[1 , 2-a] pyrazin-8-yl]-1 Hindol-5-amne; N[6-(1
H i ndazol -6-yl )i m dazo[1 , 2-a] pyrazin-8-yl]-1 , 3-benzot hi azol - 6- am ne;
N-[6-(1 Hindazol-6-yl)imdazo[1l ,2-a]pyrazin

- 8-yl

, 3-benzot hi azol -5-am ne; N-[6-(1 Hindazol-6-yl)imdazo[l
, 2-a] pyrazin- 8-yl ] -2-nmet hoxypyridi n-4-‘anmne; 6-[8-(1 H1
, 3-benzodi azol - 5-yl am no)i m dazo[1 , 2-a] pyrazi n-6-yl]-3, 4-di hydro-2H
1 4- benzoxa2| n- 3 one,; 2 (4 {[6 (1 H-| ndazol 6-yl)imdazo[1

~ - o T a I ~ £ A cCr »~ 7 A



6-(8-{[1 -(2-hydroxyethyl)-1 H pyrazol -4-yl]am no}i m dazo[ 1

, 2-a] pyrazin-6-yl)-3,4- dihydro-2H 1 , 4-benzoxazi n-3-one; 2-(4-{[6-(1

, 3- benzotwoaaolo7$72¢| ) i m dazo[ 1 , 2- a] pyrazi n- 8-yl ] am no} PCTRSpYwALESHS 1-
yl)ethan-1-ol; N[6-(1 Hindazol-6-yl)im dazo[l

, 2-a LR- 8- 2- t et.hox ri am ne; .
6-(8]- ﬁféa?%r phngll.’re] f?‘lk)g%y él)én f%’%y glm ng}e 5% azlo‘fe_L]S3 6> then is
, 2- a] ppliazdnt6- ghrguiofazblel non@rmsrm&‘ u2u(t49 {4%B-413d 46 9li hy@i@h 2khits
m daz o[ 2- a] am no

,4-b 1
& benzoxazinaB bt o dagollocd Al gl Bag ] amiels) 1L RYT 289
H- i ndamht@o}lﬂkdnb@amkl PL2- 8]4pyr1aﬂlert B8 yiHipyh i e Bvasri Aikgid- {Boh[ 6- (1

H- d d 1 8- di 3.
et hy| 081 FALR-9561 £oo. P IETe P TR go T 3 gy g1 ved Pluid
, 2- a] pybaai noBinr] am n@}qmtreudu mh%—;pl remey] reit Awad - f]]undi in turn flows

3, 3-di h | 4- di n- 3- deaol 1
S oo b LT s M el n ol ned ekl
H i ndazelspécyll)zenpdazseme Zealspy @i nehii-oH ]cacmrrmc}tpeyrmilmhé §Ly-84 and
met hyl

T o) o Bopierifig Tobt aniteld SR A 0 %8P Eng hepkace

H-indazmh-la yI)|mdazo[1 2-a] pyrazin-8-yl]am no}pyrldln 2-yl)-2-

T oy PR & ki h; %ﬁ?ﬁ? b 1o i d 4 2okl 1eakpoe is

N-[ 5- (ﬁ;ﬁedl hhdbOgBI-Fthe 41131@@;?1(5;8&2331 aﬁr@/l?)]pygﬁizm odd to have a ol
S 2: 5= t 1
1 BB Rl P ek b PR Ao L T 1T 0y - 5 £6 3 (BaE Y

(rmr phekeBsdryl )jﬁ)béhdlllfthu@mnnEthe application. The flow of the seal

"5- a] pyPPATAFROBoS) £255 DHIRRS: M IRIGHS SHBRET ™ Gt iy BoFe T

A benz@haZIchely@rn‘pdaB@dulre" aal psyerrﬁljrn -8d-id | f€d to the local mounted

(mor ph ) RYr n- 3- am ne; 6-(3,4-dih dro
C4- ben%%a? )é!? 3 ﬂ’lldgfo[ufedZ tgl v&qrh téq%/l%/n fg control of the
(norph@bmprésysb)cayrsalsdltrmﬁ$ afenersed -t Ge{d ﬁeiéuﬁmda}zal féeprydazol o[ 1

{15 CHB Y pROPIn TSRy Ao ooy BT by o 20 Bof d8Peraifly © ~f

, 5- a] pypbni dppiicpl)iod,.4- di hydro-2H 1 , 4-benzoxazin-3-one; N-tS-C

H-i ndol gLotL . aloyr i v hol L mr v Covr i dimA- ami ne:
6 (B { LBOBHEY phot TR AT SR 5 VIE AR 11T Qb aps fry Y SRCt fL’™ am ne
2-a

] pymazom-8xriiven2 codmpdicpdira- Liddd raat -Ibwnel oV i Bglf Ipreshykelrbitio

, 3-b di | -5-yl d 2 8- I
3 penzodhazal ooul) i dazol 1 2 el yr a8yl 126 (prane! L

, 4- benzowazirs- 'QOyIthlam d@Z'L@][t]aan-ca]quaa"z;je’l t@emperatures to meet
am nol et han-1-ol; N-te”’i- rreth

I i di
V] B BB AT SR o fo ML TR LRt
4-yl) pyeisdign- 3- ahlenel,lslc%ﬁrgee fSondlthwjrcmnkﬂnteé‘sds)esaz@Xaizs ntbeyO m dazol |

A-al di t hyl di n- 4- 6-(1 H1
S bengoarrsrd iyl TR GER D G WAl AL V1 T B ol pRAFERCAD
yI ) pyr ddimpedeanmiane al-sEb-drfbn(s3 dffdld’lMdl’th(ﬂH:ds ﬂehe@doxaztheGgyls) i mdazo[1

, 2-a] pytazi n-8- .yl am no ri.di I)azet - N[5-(1 . H .
3 bentbarhobr te, ISy Re B R 4 o P e bppheP: fzgin
yl) pyr Bdi meatamn@el abo(\fé-{[6 (1 H i ndol - 6 yl)im dazo[ 1
2 Sl ProRsen & YRLARAOUAXT | il Ziopld ks SRS WA PLPET LLD; B! oM 16- (1
, 2- a] pyead/nag- 3cb}rrp&e(smrmh®jher—e4lrylt)maﬂm,3 camyleondl hydp@ezlslor is
, 4- benzoxazi n- 3- one 1 et teIA\A Ifoﬁ§/1 H.i ndazol - 6- il Les and
. 2- a] pyFiadithes- ;F 831 -ORC Lk e pLésss
6- [8 ({fﬁu[l@Z fhxbdzrsoxyewaaylo)r(/mﬁtﬂﬁngmmgdrpycﬁf di e 3c<yrh§>amsso):snsdaz@[1
a]p ro-2 4- be 0X n- 3- one; 5- {[
T U ST gL PR PlA e T Sy PN B 1 i S py U naYy P 5
met hyl pioperfiididna3- aleisiNede | Thdindazol,- &-y&ddn dedptessoal sy‘sr wd|1r1 be
d-yl | - e- Cror phol i n*-yQpyri dazi n- Sani ne;
7-(8-{[6-(norpholin-4-yl)pyridin-3-yl]am no}imdazo[1 ,2-a]pyrazin-6-yl)-1
H, 2H, 3Hpyrido[ 2,3-b][1 ,4]oxazin-2-one; N g-Cl Hindazol- b -yQ m dazoll
A-al pyrazin- d-yll- d-Ktpropan™-yQpi perazin-iyl] pyridin-3-am ne;
N-[6-(4-fluoro-1 Hindazol-6-yl)imdazo[1l
, 2-a] pyrazin-8-yl]-6-(norpholin-4- yl)pyridin-3-amne; 2-N-[6-(1
H i ndazol -6-yl )i m dazo[ 1

1\ P T T T T T - N



met hyl pi peridin-3-ol, (3R -1 -(5-{[6-(1 Hindazol-6-yl)imdazo[1l
, 2-a] pyrazi n-8-yl]am no}pyridin-2-yl)-3- nethyl piperidin-3-ol, 1-(5-{[6-(1
H- i ndol - 6w9l2piomi7emzo[ 1 , 2- a] pyr azi n- 8-yl ] am no} pyri di n- P€YIUS2@9/006578
met hyl azetidin-3-ol, [(2R)-4-(5-{[6-(1 Hindazol-6-yl)imdazo[1
,2-alp amkn I dikns2 r I I
A glﬁ?éé??g_yhéﬁngg%% ds 0 IaX&UR Rold e SRS or s
, 2- a] pyhrazéemBrysani he} pyti athZtOyIl)anmlrlmctlhm lze%a]qmtmm tie lag

H i nd z | pur I Sam ne,
1- et h?’%&l‘lﬁess%%&%gr% of§ﬁ B%] gé“ |n- yI Fi m"gﬂqc?% éﬁypélr%%z?‘lﬁps yl)-1
H- pyr a%ol woul dnbaeopandtadf 4a[ ¢BofghHtpemeoins{y3, 2 birpwpsmtn &yd it hodazo[ 1
2-alp ) @ pRI | } et ol utically
acceptcyf)?@llésla tésdt erggfréﬁg{%%? ?Oer?al XO%“ tohrpri?focj)trhegof‘?&dei%grfp 5. t he
chem cht mayie¢ves kandeeiadnini sberddcalnene e mdixtares] drein conbl nati on
W th e 0 L hod Lo ni e ounds
descrl%&gﬁﬂ%%eafﬁgwgglQﬁérggéargéﬁt Q% E) sg t}to cF n({(:ltrgy&{s.| |(P IXD]‘L %%gpart
suitable plocedared. beFﬂg desmpilbeda ﬂ@ladex:ammrassqrrtmwy rle@m;lnlmﬂ schemes
and ex I t er ite [ eacti on eme 1
[ 0103] Q%P‘%errl g@%r t?%nggcﬁgé %Hl%%t% s¥o ,%aﬁn%leox%ledssﬁlsuc m§&%out 3.5
equi vat@@tb@a@fcanpoﬁpaundanﬁ Ebemibam&@0 CQM’[IB:I‘GESSIQH ssauladave ng group such
as bro cQ Lt Laque I t|on of acid (such 8%
aqueou‘gé%gd&r%% H%r@%ngﬁ%ﬁ% hé ?Lng%t ﬁ:?)e HRS |rrfgO at Fe Iu(g ?%r about 2
h. Thet m«t urklss, ctm)cbedomprabeuts48506r&ndltiawr(esum last siot i wi sbdbem
bi car c ture |s flltered co und of
For wmﬁ%ﬁgté%wgf mﬂlgl ggvfgngpér@g’éﬁr&c eDr om de el(g "édedrengand t he
react |<amen¢©(rttplresssrsisraemleaﬁ cefmpur skor aaImthorﬂeG dr nidwee pragluct, a

conpo 102, .1 s d_an ti_onal urified 0104]
Referr?%ngg% é:%Eeactl on é‘(ﬁ r’r‘%ki%%g a q gem xaﬁre P resosu(%dS of Formul a
102, whee29) is Ridenwi mglgcbupesuehlastbm@mocfe trse mawbiftf'edlcmid‘l Borexcess
of a cgmpou 3 o ut. 3 e quival ents and an excess of
an organic %%Pé?és:(g% a%sé }%gﬁ gh %\%%ISélﬁtes) rlssuecCL agcs Bressu?‘e

L/, L/ -sknsops op¥ | @rdiypam néni hhapolragasoll vemte suiastascompressor 85

N,N—di |,f or na h action. m X rels stirred, at abo 1 for
about %@%ﬁg%@ od%gto;!-a&é%8 ghn Fsﬁgl%rrul a T04,°9% sdglzgo n]ng(S:

opti onafdy éplmllif edhe[@ﬁesqsuﬂef ekcirgst @ SRGadtHagn %Imma:}ier Steeg) 3, a

m Xt ur n F la 1 ere L i IeaV| oup ch as
brom de Ifqés %Sosc |n§% (\?\?‘?%dagﬁgﬁcggsgglm\gacor?pour@ a%Thﬁ:rdr gg%% ?éﬁch as 1.
1 eqwka&@m@ypmsansarqwolus sokoedopfdf deasmdisuchi@as 1t aqueous sodi um
car bo t I 1 di_oxa T [eactjon m xture
is spgffaégr@dr n%ljt]]lr‘j)i([')goe]ﬁ?a%%{;’l ?l%ﬁég ﬁ%t’ g%out Xén?ﬁele’ Skhee rfges% ting mxture
i's tre@@remirw:*mrab@jatb@ fluegedvafénwheh the pressure at sensor 82

tetra i @SppLpe) p m( a cted [ mcrowave
irradr(?a];tsclgé)gn k%%]f% 1@%‘5@(: fg{r&gg%gf g())tl %g) %elo‘r%esu ?C:arhg product, a
conpommnmefmml% 108y bs sBotavéd andaoptnenajdncypuritfuad of 0106]

pocor diipghyy BLOVLERGLSoR HELDRD Of JLEeatng B pal ety oderexampl o, 3
mammal , suc as a av ng i B8ase responswe oin on of Syk
acti vHJIlgﬁaIC@rrptrmcsm n@h@dmgmsatatil dgwhe tirkempatijentt imavipwe suche a di sease,
an effe 3ou f at | east one chemi cal entity described herein.

[ 0107] ‘{n&égorre en%fo%‘?rrents the chem cal entities described herein may al so
i nhi bi FOMAGET klR@é@srllsglchOtﬁagudﬁséasehedlpsrmmymﬁ ansGuranba tondi ti ons
associ ¢! i at ed. Vet of -t reat nent
al so |6r31éclerfjia élrbnh(lg%@f?%gégﬁﬁggt?\l/? ﬁgrﬁ&% t(%r% i nhl anrggeBmglCejr?? %Ctl vity, by
i nhi bithaly pATRS s nidhngu ol hydontysﬂsvwvsw%or Hylsmmmytm]ervm@a%sm in
vivo, 40 ?eb Pali epdosUl b '919 {ﬁg"ég gi 3gase res O%SaItVleotO hétbf%’cé’g of Syk
activity, by adm nisteri an-ef f 8Ctrve concé ion o east oOne

chem catd emrnngcithosena d{esesslbeel benepm. 98n t@aa:r’rmlcmloa‘oraen teI*Ié ective

conce ntra n_sufficient t0| h|b Kk

acti v:]{éy&%iné)‘gel Htjj%\g&#&%f%\gl)gggonceh ggtel'or?mr?afebe ascer ar nedr%
experigentalvhyen fore exaepserbyatssayengeldl et sconcanta:ateats ofheé he chem cal
entity, or theoretically, by calculating bioavailability. [0109] In sone
enbodi ments, the condition responsive to inhibition of Syk activity and/ or
B-cell activity is cancer, an allergic disorder and/or an autoi nmune and/ or
i nfl ammatory di sease, and/or an acute_inflanmmtory reaction. [0110] Al so
provided is a nethod of treating a pa?i ent having cancer, an allergic

di sorder and/or an autoi mmune and/or inflamuatory di sease, and/or an

acut ei nflarmat ory reactl on, by adm n| sterl 'ng an effectl ve anount of at
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exanpl e the second agent may be an anti-inflanmatory agent. Treatnent with
the second active agent may be prior to, concomtant with, or follow ng
t r eat mrentweoi2oto/@s725east one chemcal entity descri bed hec®ius2000/00608e
enbodi ments, at |east one chem cal entity described herein is conbined with
anot her .actj,¥e agen agsi pgl 6 o@@s 5%% i $?@
therapéﬁt?cs t hat n%ngeg Sgegg Oggn%?% %%g% f%ggﬁé% e %%enica
entit ypeeeeureeelﬁéeeentnnél utiechbMpUélce m@tvelntmcz\edr toreshemmtherapeut i ¢
agent s for exanple mtonmycin C carboplatin, taxol, cisplatin, paclitaxel
etop05| e, ﬁoxorubicin, or a conbi nation conprising at |east one of the
for egom@‘lbhem)t her epeugirocagerns. uRadi diiferiapearitiesd aimt i tanpklagehes may
also b r.ien i L.an i.c agents. [01 15]
enlcg?g§ﬁ T egﬂgggc?Fngggng?%ega éﬂhﬁquﬁ{gg&%ﬁgﬁ%g%nsitizing
agentSSlandtl©hus can be useful in conbination wi th other chenotherapeutic
drugs, ¢} rticula t 0 h for
increagPﬁéggensi?bvﬁ ﬁg§g%g§& ggﬂﬁ%%tgggﬁeﬁi#% ééé%%ﬁaégélﬁgowg
admi ni sheeugly eetaepaofenwouddengemngnchbnﬂﬂhexapwnaxﬁhenﬁlherab@&tlc agent
togeth t a i e an anount
surti of sehy SofhebE2Eh PRE SERTRRRY-Is AR SIS e
chenot kErgpeat 2¢ ageaﬁtesnatSGenwodeeddmmnﬂaasqmnddﬂnébxummebObf ot her
chenot d S a ed,in cgggt hem ca
entitlégéggggél%edEﬁgrgpgéﬁﬁglE §%t§%og§§héta :ﬁ‘bw%o?%g(canptothe5|n
or topboedah), tBpocson&haseutpumnbﬁbmnmwﬁxstqm qknnhﬁnmnmmambled0995|de)

al kyl c e, I fg)%& tubulin
dlrec?%%Qagen?PE§ leg? 8¥ E%ﬁgﬁé?% g%tfﬁg%ﬁpqﬂéqgl%ggglca %%eﬁ?s (e.qg.
ant|boﬂb@sBB&@hdaeeadungCDEOnaMhebedytemua@gllammmmmtox@ms;n@nmormal
cytokl 18 ny i en m i c ed
her ei n é%%aégé |%h%o ?%g ggﬁgg g% Elfﬁ&an(r (%éﬁ%na#ﬁéﬁ égh eﬁhggents
t hat wdrk b@asetentrvelyyd@pmesupngDzaﬁthmemhxoqgmjﬁ& imméudednhereln
ar e ”Eii?é?gssé’fwﬁi ”EocQt‘r’T“g g . Lgaste qne cheppcal, gntity described
herein 1s adntnls ere inco £i6n W th an an |-|n Iannatory agent .
Ant|-|h1tannatovylagent$nlnombdeabubnam@anaWHuhntm&fimn@ﬁﬂﬂds of the
”°”'Sp§§5f£ QQ Xz g gBS%'if g%t'l%%%er S & Ry N 1 b&%@éées%kd
conpounds COrti cost er oi S, rexate nor necrosi s ac recept or
(TNF) uetEpl@rshannagonesﬁsjebmnnnosup@réi&hnts and net hot rexat e. [0120]
Exanpl ggofhy NSAl PR Lnglude,, Ut 88 0ah 14D tedhd G I RYPralen, . [Lur Bhgr of en.
napr oxen napr oxen rum diclofenac, ol hat | ons o IC enac sodi um
and ntm@prbstDEstmylmdataléxappozem;smﬂﬂgnuqmpneqnqmmeyam¢m$n@ohbthaC|n
et odol o] I f n u | f asal azi ne,
ol met L O BT S o s et T D B g ude
COX- 2 shec¢dntrohhpbinedr32(i. &he aeadnpmuhdagunompﬂn$ﬁ¢ss(X»(@amtbh an
| G50 t LS t r n h as
ceIecogﬁ ,kﬁaF%%§§§§ Og%ﬁ%?racox ee%@%%f%%ﬁl dgor rofed%§$g§ [0121] In
sone epbodigedt shilhethat syshthamerbdng a@@unasﬁufsﬁﬂ|tW¢aaellEhY|tylates
i ncl ud r o] ]t | salicyli ium
saIicy?%ngtg ghgh% %%ghaﬁ S%%g%%@%ﬁ %1C§y ggﬁ%é%ﬁéﬁpTéénWh§9g
anti - i ph¢aseatodycagenesmay QESQSbeaae®OMMNnxﬁqr(ﬂQKV$¢ﬂ exanpl e, the
Cortl cRabesp! d MBY.be Ch0sen,LLam EOLLESQN S, JURIEL ASAGac pare o
met hyl predni sol one, pre nlso €, predn ne so untphos a?e, an
pr edni sbaedrjy0423] tansope enb@dnnenﬁelstmapahhe|6ﬁInﬂnmmtwqttnerabéutic
agent | l.d.c o] - as .g | wm L hi I a fin
[012415?%32%§%Q%n§§gi§@2 gggpﬁeganglg#%%Iannﬁ%grgﬁgd%%f ssagég?gbollc
i nhi bi derisgchoasad dphydrobol at €erededings@rnichmaittornasuehost et hot r exat e
or ad tgcd dr.ag ey i nhibi;tar., such o d [0125] In
o eotiar angE e B PR R Pt Tt inshet B set 1o AT ant or y
conpouadnt snannanbpeCstmonoclfothk antitleodwh(isie bt fes Exmﬁtzummpressor
OrPexel LZUNRD) pedl, TNELRBLAGON B pSUGD 38 SNANSIEADL i Olc ! fiLhLXLTBR Whi ch
is an anti - pha nonaocl onal nt|bo y are used dﬂ ?
enbodlﬂehosdepenﬁnnatupns By swkinchegtdsl.east one active agent is an
i mmunosuppressant conpound such as nethotrexate, |eflunom de, cyclospori ne,
tacrolinus, azathioprine, or mycophenol ate nofetil are used. [0127] Dosage
| evel s of the order, for exanple, of fromO0.1 ng to 140 ng per kil ogram of
body wei ght per day can be useful in the treatnent of the above-indicated
conditions (0.5 ng to 7 g per patient”per day). The anmount of active
i ngredi ent that nay be conbined with the vehicle to produce a single dosage
formw || vary dependlng “upon. the host treated and the partlcular node of
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mMM = mllinmolar ng = nanogram nm = nanoneter nM = nanonol ar PBS = phosphat e
buffered saline nL = mcroliter mM = mcronolar Exanple | Preparation of
6-(1 /Y-iwdaamlo7é72gl ) - W (I -isopropyl -1 H pyrazol - 4-yl) iporaszapnoq528

a] pyrazin-8-amne (5)[0133] Preparation of 1-isopropyl-4-nitro-1H pyrazole

(1) D¢ : buty icarb 1 D : dto a
soIuti5%8%§]4-ni%%gﬁggé%y%a§§¥gﬁ%g$%rnﬁFégggf%%iﬁﬁbéggﬁﬁ%%gﬁ%ﬁgf 19 nyg,

5. 32 nmmi¢nanonthapaepyéphdsphiinee in. G2tgil G336 innplgtriatiwt r ahydr of uran
(25 m (.3 nmnu nd_th L XL ur S _Ssti.rr t roomtenperature for
16 h. 3%f§¥§?%139%i%%?§tﬁ% %%8§9Poﬁ &aghggng%ﬁffﬁﬁgﬁﬁﬁﬁ)er reduced pressure
and t heodefitatgns esidubepdibstiledeby appaoratuegr dptol dksing ceghe gradient, 1:4
ethyl acetate/ heptane_to 7.3 ethyl acetatel/heptane) t ffaord

T Sopt SRy T ey b G rparabar o 01 “EET A g AR o i Wietsnt of - whi te
sol i d,imhechioas used without further purification: 1H NVR (300 MHz,
DMSO-cfe) d 8.91 (s, 1H), 8.24 (s, 1H, 4.58 (m 1H, 1.42 (d, J = 6.6 Hz,
6H). [0134] Preparation of 1-isopropyl-1H pyrazol e-4-am ne (2) A suspension
of inpure 1-isopropyl-4-nitro-1H pyrazole (1) ( 1.23 g), from above, in
ethanol (50 ml ) was treated with 10% pal | adi um on carbon (400 ng, 50%

wat er by wei ght) and shaken under a hydrogen atnosphere (35 psi) at room
tenperature for 1 h. After this tinme, thereaction was filtered through

di at omaceous earth and the filtrate concentrated under reduced pressure to
afford 1-isopropyl-1 H pyrazole-4-amne (2) ( 1 .15 g) as an inpure
off-white solid, which was used wi thout further purification: 1H NVMR (300
MHz, DMSCcfe) d 7.02 (S, 1H), 6.87 (s, 1H), 4.26 (m 1H), 3.72 (bs, 2H
1.42 (d, J = 6.6 Hz, 6H). [0135] Preparation of

6, 8- di bronoi m dazo[ 1, 2-a] pyrazine (3) A 1-L four-neck round bottom fl ask
equi pped with a tenperature probe, nechanical stirrer and refl ux condenser
was charged with 2-brono-1 , 1-di et hoxyethane (68.1 g , 346 nmmol) and 48%
aqueous hydrogen bromde ( 11.3 m _, 99.2 mol ), and the reaction mxture
was stirred at reflux for 2 h. The resulting m xture was allowed to cool to
4 0 0C and solid sodium bi carbonate (8.50 g , 101 nmol) was added in snal
portions until gas evolution was observed to cease. Caution: initial
addi ti on of sodium bi carbonate to the warm solution resulted in vigorous
gas evolution (foamng). The resulting suspension was filtered into a 1-L
four-neck round bottoned flask and the filter cake was washed w th et hanol
(200 M ). The flask was equi pped with a tenperature probe, nechani cal
stirrer and reflux condenser. 3,5-D bronopyrazin-2-amne (50.0 g , 198
mmol ) was added and the reaction m xture was heated at reflux, with
vigorous stirring, for 16 h. After this tinme, the suspension was cooled to
O Cand filtered. The filter cake was washed with cold ethanol (50 nml ),

dri ed under vacuum and added to a 1-L three-neck round bottoned fl ask

equi pped with a nmechanical stirrer. Water (200 nL) was added and the
vigorously stirred suspension was treated portion-wise with solid potassium
carbonate (27.4 g , 198 mmol). Caution: gas evolution upon the addition of
pot assi um car bonate observed. After stirring for 30 mn, the resulting
precipitate was isolated by filtration and the filter cake washed with
water (100 nL) foll owed by ethanol (50 nmL). The filter cake was dried at 50
0OC to a constant wei ght, under vacuumto provide 6, 8-dibronoi mdazo[1l , 2-
alpyrazine (3) (52.0 g, 94% as a light yellow solid: 1H NVR (300 Mz,
DMSO-d 6) d 9.02 (s, 1H), 8.23 (s, 1H), 7.90 (s, 1H). [01 36] Preparation
of 6-brono-L/-(1 -isopropyl-1 H pyrazol-4-yl)imdazo[l , 2-

a] pyrazin-8-amne (4) A mxture of inpure 1-isopropyl-1 H pyrazol e-4-am ne
(2) ( 1.00 g), fromabove, 6,8-dibronoimdazo[l ,2-a]pyrazine (3) (750 ng,
2.71 mml ), and L/,L/- diisopropylethylamne (526 ng, 4.16 mmol) in DVF (20
m.) was stirred at 100 OC for 3 h. After this tine, the reaction was cool ed
to roomtenperature and poured into icewater (200 mM ). The resulting
suspension was filtered and the filter cake dried to a constant weight
under vacuumto afford inpure 6-brono-L/-(1 -isopropyl-1 H pyrazol -4-
yl)imdazo[ 1l , 2-a] pytazin-8-anmine (4) ( 1.26 g) as an off-white solid,

whi ch was used without further purification: 1H NVR (300 MHz, DMSO d6) d
10.26 (s, 1H), 8.14 (s, 1H), 8.08 (S, 1H), 7.90 (s, 1H, 7.77 (s, 1H, 7.59
(s, 1H, 4.49 (m 1H), 1.40 (d, 6H); ESI Ms mz 323.3 [M+ H+. [01 37]
Preparation of 6-(1 Hindazol-6-yl)- L/-(1 -isopropyl-1 AY-pyrazol -4-

yl )i m dazo[1l , 2-a] pyrazi n-8-am ne (5) m xture of inpure 6-bronmo- L/-(1

-i sopropyl - 1Hpyrazol - 4-yl)im dazo[1 , 2-a] pyrazin-8-amne (4) (195 ny),
from above, and 1Hindazol -6- ylboronic acid (159 ng, 0.650 mml) in 1 M
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processed fluid. Such mechanical seals typically include opposed pairs of
relatively rotatable seal rings which are supported in a seal housing and
are nountwa 20r/er2soundi ng relation to the equi prment shatCr/usaye/osesas ri ng
remains stationary while the other seal ring is fixedly nounted on the
shaft gg. as;to fQtaty therein wherein the seal rings are relatively
rotat abl e and have opposed interfacing seal faces which define a sealing
region that prevent or greatly mnimzes the | eakage of process fluid
across the sealiRg i 0Q3] e vided in
vari ous conglnat?oﬁég?ngﬁﬁgah% % ggﬁghﬁgldiégggn ?%%?%f?% S. In dry gas
nechanieakageafsomfathdsaﬁyp@neawmﬂﬁeqffHQnatxnﬂt¢mm¥pmmmdeua@unboard of
t he se S - l.gnal.l c ied to the
g.onB%8F§§gntl?E§ ggghgfaées Xﬁﬁﬁﬁﬁghs rot (flo%[;I gg?ﬁg98¥luid film
forns benmeehedheoseaudfa@eittMuaﬂxmwﬁaadtnxqm§68fﬁb@sdamuambeviﬂerdry
gas, tLng rati;an th 4 ri ous
nechan?@a?ggggg %gn i SP%%|§n§qm?ﬁ%%§g%X$%%%on(égﬁﬁmfégg %aéggyﬁay al | ow
for a pheméss flbuidgl goskéd cadjcdcedtid ehasfdal Faidfsrecovenk pmstemhe sea
interfa Hoyeyer, discharge of such process fluid into the atnmosphere is
hi ghl y unaeS|ra e, and therefore, the invention relates to a recovery
system for aebouenngghanynbeaka@@ta@ﬂossnheIﬁ&ﬂivim@ssabdthbaéby pr event

seal | [ t nhi.ent. env n particul ar,
t he |nggé??gﬂi§gggtggétgggaﬁgaggﬁe recodethéﬁgf%§$ %Q Iec?s any sea
Ieakagehgasiﬁreﬂidnenbpamdrendrysga$:ﬁ&ﬂrﬁ|aDmmWMﬂRBMﬁqnswstEn$a1d

pr essuéirgggsgu??u_stgatzh!aﬁl%E%ge’sa% hro%tslir har.{?l Sea%eéf‘ékgﬂgn% %98
conpressor system at ‘a poirnt in't npressor  system wher €i the"s
| eakageheéh bedusempassangupplye@as mmmﬂukxbeuhmmmﬂmdthblr@bohaMbprecess
si de of,. C a ri-ng ter i,\vel oV ed to the suction
si de oél%ﬁgsggngigé ga??oé&@chﬁﬁ%r gbjecqg}aﬂj:%%r%%%%%g f*The invention,
and vadiappead theeesvtdiwnickll yboedappamrertdaiupon reacmy sdeochadl | ow ng
speC|f Eﬁgg and i nspecting the acconpanying draw ngs . BRI EF DESCRI PTI ON
F6007] Figure 1 is a diagramof a conpressor system [0008]
Flgure 2 issaifli £strsti aprabedf releicomy & qﬁﬂ&ﬂsdpplthludeteseor system
[ 0009] u i Ltional . _di_agr f rol-p f Figure 2
[0010] ng%gr%tléhgﬂng ?ES.E%Fggﬁbgggqﬁg“‘%gééﬁgaéeco€e$ fentggr t he
conpreésondsysbegtSE®61$baE¢gameh5UhauasaﬂdNHbaﬂzﬁuppdpfflhedrecovery
syste Lgur 0 end. sh ol s used
nl?%%ggg?ngnglaaggné%h %ﬁiégf EF%B e%ﬁtn&?égw4€? Q§%5%g2d in the
foIIomfhgldebeihptf¢QWﬁbﬂeceﬁweQ|@@e@.aﬁdnﬁet@mnmc@anmlQtrandCMBMbenot be
Ilnttl I words "upwardly", "downwardly", "rightwardly"
and ' 9§t359élgﬁ§aplﬁh?% gf’to directions in the drawi ngs to which
reference i sapedeecdhd wbamberlmwaedwehgﬂaibuﬁﬁa%ufﬂgddmthereeﬁer to
di rectjpns,t a e tivel y 4 the o er of the
arranggﬁgéP gmgagegﬁgnaﬁg paggént Z&ggF) Saﬁgiterﬁgﬁoqgégémnfﬁﬁ ncl ude
the./osaid shapectbi salily themti chedbedemhiath veisc¢hereof , sand weads of
simla r T, I Bl r o F
conpreésgngyg%ggglgkkgPpngggrg g¥hh9gﬁlls conf#é{ﬁgé ?o%g%%%ﬂ%ctlon to a
dry gaseseaeryoﬁtnmﬁ panel 12 |IIustrated in Flgures 2 and 3 , and a dry
gas seal k r | | st rat loures 4 d5. Wile
t he dlagra e §9§w Sgg¥gggf%é%llgg tra er%ﬁtléé%éf%{;e%%néorsgyvalves and
p|p|ngseppsmcﬁlsyeteqsSauHefumwenth@mbaﬂAﬂ&&;dﬂh&itﬁmefhmi§ to thed
I nter coppgahl 8ﬂa8£e£h§§§ ¢amaonent g fof el oﬁ_e{)'f’% a?l&?&' f}:S@kage and
re injectrng same he "conpreéessor system 6 s inc ed a s a
| egendsé&od therdaﬂhemsesynbehg ﬁé@@|d13dnahhumpmn&y$témFiguleelmgSa [ 0015]
Referr h r { e an
el B 5 Sbbar Hng Y b U s e R0 Savory yATer A P Y notght ¢ wi 1
be undE@stbedebhadefheeree@¢e5¢a5y§M@mly4ﬁknxduﬁk&ﬁm f bowsisérwint hadtiher
conpre ' S ety o f chani cal | s and
nechan?gg%sggg ngﬁ??gﬁgétﬁggga%Pogfé]QT%@%ﬁ)eéegﬁmﬁag§s gailg Béﬁgrlses a
conprefsoidl6shadi agad prppéys fflliidd achdrsert Korndw Dughg wha tdd extérds a
rotatable drive shaft 18 having a drive end 19 that is driven by a notor,
and a non-drive end 20. The shaft 18 nmounts thereon inpellers 21 which
rotate in unison with shaft 18 to pressurize and displace the process fluid
such a s a process gas that is recelyﬁg in the process fluid chanber 17
t hrough a conpressor inlet and discharged therefromthrough a conpressor
outlet. The construction o f the conpressor 16 is generally conventional
such that speC|f|c |IIustrat|on o f the |nIet and outlet |s not required.

o o, 1 oy L 1



descri bed further hereinafter. Between each respective pair of seals 24 and
25, a buffer fluid chanber 29 is defined that is forned in inboard and

out boar d wecbionnig72ahi ch are separated by a divider wal |l Pomtusare/os¢srg | in
conmuni cation with each other by a flowrestricting labyrinth 31. [0019] It

IS note a h uftec  t Lui rn.29 fiurt il Lnl et 32A
throughga%?c%ng gﬁ?fé% %Fude?SE?%%EEPéﬁgkﬁgﬁﬁgﬁ%?ég£%% mf??n%%&gescribed
furt hesabel oivirdhehambeard section of the buffer fluid chanber 29 includes
an outlet port 30 to allow for egress or discharge of dry gas seal | eakage
whi ch may | eak into such chanber section. [0020] On the outboard end of the
housi ng 23,2a sephearconveesl sygpphy aiorioatdi3RB tics Qlraoivt ded wikd chimal so
suppligs.:an_|j o] > _shaft _sur t urther separate the outboard
seal s %%lgr%%?ggﬁﬁggﬁgéeggggc%uggogr iﬁﬁg i§%%K3is defined at this end

whi ch includes an outlet 34. [0021] The conpressor unit 16 is connected to
vari ous gas,supp | I r | ines as w l.l_.he descri further.
[0022] A s %b thgxaagggéggpg,gkﬁggﬁl%%§f¥gﬁéﬁggﬁbégfﬁgﬁfgpreeggggTy is
provi dedidi thoa Qubteibhtupd debiteed doynpea ires egenl wgas], it tdugdidt wil | be
unders ther _fluids, _preferabl ases, .may .he provided. |
partic%?ﬁg?é?%ér u%ﬁe? h%ﬁgdlags%nga%ﬁéé%ﬁéiﬂwﬂﬁﬁgih(ékﬁ?%%%gr%?gon sea
suppl yofi nesd36ompde8%ownhi ¢h pespedbtlieveloy pomareoti 2¢0 ddied i Id@Etsg82B at t he
drive en DE d.non-drive end, (NDE). . ;These l.ines 36 and 37 supply the
nitrog@%gag%rgt%pﬁégog oar uéﬁdt%fSﬁﬁg'g&ﬁﬁﬁe§§ﬁﬁﬁﬁﬁtaié?fﬁézﬁ?ggurther
the ni supgén gasidlso is supplied as an interstage seal supply which flows
t hrough supply lines 38 and 39. The supply lines 38 and 39 connect to the
buffer fluid inlets 32A and supply the nitrogen gas to the barrier fluid
chanmbers 294whi cfihél uedovsragbkgstenf kawdrddmd he dlitdioard, chleebeinsecti ons
Lhrough.thect ptermedighe. L abveinths 3449 ddie Jnboard, ehanber, sechi ons 29
A s sutCh; "any Barrier ui regchlng hiFs ibodr d Chanber” sect on may t hen
di schargecbre§| saitihéeekagm trhecoughr vt fd wut laetd I0pd 002 saAl doleaksappl y
gas is_f t sypply_gas chanbers 26 through the inlets 27. This supply
gas pr% gg%%?? g??%érgofF%ﬁatﬁgm urter Tluid in the illustrated enbodi nment
since it is fed with process fluid collected fromthe conpressor unit 16 or
its associated pi.pin for _exampl fromthe diischarge sjde of the

conpr essor %f evgﬁea é%ﬁvFﬁ efggéggigcfggélfgh1¥%h?%%”%d%br%%%%%l%ysten1
Thi s psesduaczedulappkyrgasipesf eedbl \ dakgyeovicded aty af presstirenwhi ch i s
sl i ght Lgk an e e flui.d pressur.e generated.in the process
fluid %%3%%8?§%7&?Dﬁ%ggorgkggﬂﬁﬁngﬁﬁgﬁ%ﬂafVHhS%@Q#mf?ﬂ%oard mechani cal
seal s gdewmbuchziegutiesice shpghti esepardturen idfy tdfe sead facasinghe supply
gas proyi r the,.supply Lines 40 and 41 .and the respective inlets
27 nay8¥gg§g%égt8ﬁ%gsiQgggrgg%écﬁggﬁcﬁuaéiﬁs 4§$hto t he i nboard chanber
section of the buffer fluid chanber 29. Any such dry gas seal | eakage,
however, is.able i retr t hrough, .t he .outlet. ts

subsequent gblle%b?o%é8§v%gg %&ggg%}ewg§stéﬁ?ﬁixﬁég%%% g%’ﬁg%%ﬁ%P%OOZS] It
i s undeastoadctihatathe cempressosaun tlekkage theatdustfated enbodanent is
a tand echani-cal ;. seal nti.gurat.i nd. t. t her_sea i ations
may belbrbatacd Por chad SPERSeRe Fear vt AT RE el gt

[ 0026] sbhppl hesi &l pstiraf édycorfpsessionr aimitti nkb,edqihigonprftf enftsiiwditiy flow to
t he outl e i stantial portion of the buffer fluid that is
provid%%§§o§%ﬁémgﬁﬁggp ?ﬁé# ‘chanber 29 is able to flowto this outlet 30.
Additionally, | eakage may occur through the nechanical seals 24, which

| eakage may-be p e flud i | f ar_ the .suppl S. asproyy .t hrough

t he supply I7|" nesrrﬁé gﬁgogf%rg%sgf%%g ) %tcﬁeoréjésmg%%i%a%rﬁrg’ug%ﬂl?ﬁgl%ut l et 30
t ypi cabhydcbntéensfauddr tiai anl enelrtofgasuch process fluid and supply gas in
conmbi nation with buffer fluid. In sone seal configurations, a substantial
portion of the fluid exiting the outlets 30 will be such process fluid or
supply gas. 8As slibh, reheveiryclsasgeth lagadcagei reanmotCleindi ¥ ecthyreented to

at nosphet k0 h,woul.d be _a contam nant.. ,Ther ef or e_l eakage fluid
exiti nagf‘ r%ﬁé%gt %5388’? sl§0%fllsg\?§eéloﬁﬁstarnealrﬂk%%arro(ﬁg lc?%eé%d]i Ss%h(gr ge |lines
43 andtAdrdwhhembkrnesjmaygnal seible poanrfd sgurfed: fdrchambe ng dod eseigency
flare. [0027] Additionally, the outlets 34 nay contain an inert separation
seal gas therein and are not contam nated, such that the outlets 34 can be
connected to discharge lines 46 and 47 and vented to atnosphere. [0028] A's
to Figure 2 , Figure 2 illustrates thf pi pi ng system for supplying the
barrier fluid gas, i.e. nitrogen gas, to the supply lines 36, 37, 38 and
39. This gas is provided froma source 50 wherein the gas is piped through
various nonitoring and control conponents including a filter 51. [0029]
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[0031] Turning to Figure 4 , these | eakage lines 58 and 59 formtwo inlet
sources for the recovery system14. It is noted that the recovery system 14
al so nmay wonneai74126 addi ti onal | eakage |ines 60-63 whi clrcTarse@opossdst o four
additional seals, for exanple, provided on the drive end (DE) or non-drive
end (N ifiLan [ ors. _He athe recove stem 14 may
connec%g%ggéngggggé?xﬁérégggggggapé ?ﬁdﬁﬁ;??ﬁﬁgt%%éﬁigfé%iﬁée€$%ﬁ%s 58- 63,
al t houghambgrnunber of additional |eakage |lines nay be accomobdated by

sui tabl e sizing of the system conponents. [0032] Referring nore
particularly to the recovery system 14, such recovery systemincludes a
first accunfl at ofher reeceever s§5tand aa ceecbndy dce d iat 3, ovheecenver 66

| ocat e m.th from Between the recejver_ 65 d 66, a pair of
conpr eggg(r?m%%%%g%g%gﬁég&ggrseaBr ovi d&d oenpcﬁ&mgnadq porugtsrbs%ar?%ee? e | eakage
col | ecvedréennt Aesepeenvépnorf laddunsl atugplGednd pasisd suctbdd td dend t he
recei ver or.accunulator 66. [Q033] Mre part.icularly,.the | eakage.lines

58- 63 CONNBTE P%rrqrgé(snﬁac ?vg‘—’l%L aR&§8 tenet | ]ﬁ“}ejs‘:l fia’};ef%%“f ch1mLp%s aJf?ilrough
respectevendonhanbevahudsoidiwathé ywaloves: Ehnvdrmormeafter ably set at 200 kPag
wherein the seal |eakage then flows downstream from such valves 77 to the
col l ection accunul ator or receiver 65. The receiver 65 is sized to have a
sui tabl e volame Thpacetyvdepengisngmupardrdus myundeerClofin ek agestées and
flow rate being received therein. Further,. this.50-gallon receiver _includes
an ene?%%%cgi?gagé5§§§ggﬁ%9§ Egﬁﬁsgtgﬁqﬂﬁﬁ%ﬁ%)%ﬁ?ﬂ%ﬁﬁxﬁgﬂfT?qﬁ?ﬂtﬁrain
syst enwBOch[ D034iddhef pi essdr €oirnprbe ersacieiqy eva iGd 1iesa kage t 0s eslvdyy a

pressu sensor 82, while.the safety vent 79 is controlled b onnection 83
whi ch %gufﬁr%ré8ﬁn58t§uPBl¥ gﬁcsﬁidtﬁéfﬁﬂléh&ﬁh%ﬁ iﬁcﬁﬁ%éhﬁgﬁ control of
the resoppiy sysiem 14. The PLC 84 can nonitor the pressure sensor 82 and
af fect an energency release if necessary.[0035] The | eakage gas found in
the receiver 65 then is piped to each of the conpressor units 68 and 69,
whi ch uni t sleachThenpecsecaycegpressakcddh,dimf ato 86,aiqont y othpaaeh 87
controlle the PLC 84, inlet 88 which recejves fluid fromthe receiver
65, ou??%& géuahP%héaFéeﬁaraeEOBFEQSGPﬁ£$§IH4ﬁ%P%%$ Yoot er® %?oﬁﬁ rein

t he pressarofzedaitusdcondt uhambeewshiented rt e idbviatirtdamhiecteeéver 66. This
receiver 66 _includes_a respecti pressure sensor 91 which cponnects to the
LG B4 G0 4T OB R TEoP FRGCFof LURFL SHC IS duIS 14 Bh SFSFhet Telkage
fluid. sfD036¢c¥itihchhmberconpenent Soutritér dhangas séadrd pakaged i lsupfped

through,the lines.58-.63 d 71-76 so as tqQ have a controlled setbac
pressu?%ufﬁa%ncaﬁléaﬁgufggnFaéngé %Sban%F s é”ﬂéﬁgﬁﬁ?ﬂﬁru%gns?ﬁé

appl i caéconer¥heybtew. of the seal | eakage gases are collected in the
accunul ator tank 65 wherein the receiver pressure at sensor 82 is fed to
the local nounted PLC 84 that will be used to govern the on/off control of
t he conpressdrs Bbet hatoateyusgdteo nedoressiy itze Qlein ecoveiedetiny sea

| eakage_gas_10.a_pressure_up_to 250 bar dependi ng _upon application..[0037]
The coﬁ%ggsgé?% §§pg?g %?3n§§r8rﬁﬁaﬁgﬁffdzﬁébf1i%bﬁé%%wg ?%%ﬁech% essors
used fos gomatéowthaghappessase rfauio applsstatd ans.saihe coopeessfbnidyst em
al so i9§£H9§Ss£Q§ cgggggg g?ugﬁaghna%ngain di scharge tenperatures to neet
speci frc applica i Bn requi renent s and<are si zed per system design. The

di scharge fromthe conpressors 85 is then collected in the receiver 66 that

al so acts as,a pylsatio anpener _and al so drains off any liquids forned in
the gas thr(f)a’gh hréeﬂ‘agi goéoFF88E’FSﬁnlgi r?eeagz%ﬁ?gia%ﬁ’ oot e%?éi n 80
ment i oneed abdveof| 0688t iRgetgnabhgntt havionpreessors=E85 aArei dpenathiedras

| ead/ | ag_coppressors.wherein typi,cally, only an onpressor_i.s_required to
be ope?a%gﬁggo?xn%g 0 e%g%Poﬁé dppégéﬁﬁisé%ﬂféﬂéh%ﬁh??WBénqh%non/off

oper at oparaf ot heosoapredsooss8hdi shadnt mdldhadh ya itdhe Ri€e 84, fahidough t he
PLC logic may be npdified as desired. Typigcal.ly,..a |ead,conpressor 85 wll
beoper St eBPaha T Dher aEFa8achart RESCSr ot Kbt o 15 e

conpr essocess fAbtidbtkambehaddréngheokteakage 41 awid hehd &g, conpr essor nay
in turﬂepg gper%ted..gbrggglg gne canpressor 85 woul d be operated, although
there May Be an upsat"dondft PGRPSf °Che seal which requires operation of
both conpressors 85. It may even be desirable to alternate operation of the
conpressors 85 whereby the lead or lag role of the conpressor is
alternated. For exanple, a |ead conpressor may require servicing wherein

t he second conpressor 85 would then be nade the | ead conpressor and the
former conpressor could be serviced and naintained as a | ag conpressor for
a period of tine. Al so, two conpressdk% 85 are illustrated but it will be
understood that nultiple conpressors may be provi ded wherei n one conpressor
is a |l ead conpressor and one or nore |lag conpressors are then provided as

T N 1 o o S o F AT p— I -, = B M o r



66 has an outlet 96 that discharges to a discharge |ine 97 that passes

t hrough a control valve 98. The control valve 98 is set at 6000 kPag in the
parti cul awvoappli7emsi on il lustrated and connects to a pr@sIUISe0ANSes 99
that nonitors the regulated injection pressure. Hence, energency shut-off
may occur res iyer or. 9 o ?ng't sure at
sensor 99 %P%%%fﬂ@ag %%ggo%a%§ﬁ§r¥§ﬁgr gg cysyﬁateeg%s(lf‘r%e ﬁ%‘%ﬁ%ﬁ%i al which
woul d presveny loverngresseneral bheesystenvijn@04EidArsherfer gency vent unit
100 i s, pi j o e . f.lLar f _pressuyri in an
ener ge%kg%lpfgtl%a ékgngll.]é[%%{ig?gl gségg?gﬁerlé%ﬁgf%siatntfgtoﬁ%trkl)so,za%%qfoﬁsjsecti on gas
fl ows wheoegh siidternibbbatdoeddwnst ieamldiisic hanmgenpicees o0 vidrh 1021 dvhi ch
conne e e j oped_pi pi ection .56 (Figure ) or

alter ﬁéﬁ%%%%% %gégécgﬁrr%lﬂéggbrS‘g%ﬁnggﬂggﬁal ?mﬁrrol\ﬁl d agcn ]tel%Stsuég Lis’otn’ si de
of theseompt essdrtiunrd ¢BampOO43{ibkenced tRengutsplild afhaftie wdesteeim can be
controlle . he co | . valLbve or regulator 98 sq as to be at .10 BARG to
250 BAl %e@iln}l n%ﬁ%ng%%gt h% é%/%?%%egpgpitggﬁegﬁatﬁc}ryi %&tﬁ”oerer?alsaolpograti on,

t he | eakagle @ad sscom@nchembarecked upsterpamadfed hdedref rxemlbycontrol system
supply_fi rs_through re-injection Line 56 which is |ocated upstream of

t he fiﬁseéé%éll.vél fle%:l%%t?l\g/%l ?éggnﬁjnsggrfﬂ%i ﬁgtailgh therewith, re-injection of
the gas camsygeplpindeassedl osuppldi $§thardgensioddes iof flihestcaripmessor unit 16
through re-injection line 102. [0044] This systemis desjgned for

conti gsu%lu(g %olp%srtgt(i:%ar‘\m%%ﬁ ]Fr%f/eb‘égrrl%agilw i 2? gﬁalgéed “on Seaxlids%rr?gcecsosnpr essor
systenslwid habomg nsaredl sin@fing sfichetbati garal isem lofsudpd e difpriessor unit 16

or the control panel 12. Th ead_and_ |l ag conpressprs 85 can .be .

it er i CORHTY DR0rar il aee hebhatr dRdr s oan Btk Ty BN e hi | e

t he systiem reEhmwalislondloegdseitoshhétalirbit patial dpersat eHdwe ey steem based
sol el Y, Upon one, conpressor 85 while the second conpressor 85 is taken down
for service: ][‘6%4 Hﬁ%e Seal |eakage recovery system 14 is made part of the
dry seal cosﬂplsp)liszygt?nbaﬁﬂetsfmapabﬁetof lslae'di mjeemdmg:k@llrdbegf ednhduse gas
em ssions or. | eakage fromthe dr as_seal.s ri ng . nor oper.ation.

Ser vi cfln%wsanldn%%i Sn?q%%a%%%o%$ %ﬁ%ﬁ%%ﬁp?g s&rssc%ggw r}ebgn%l)&% So%}‘% sol ating a
conpr egsoft 850 arali ¢ onhi nadi oigamiper avhonhofhikkees systhemashl |sedhesdpwist
conpressor.is. serviced, Further, |ow point, drains can,be nmade manual or
aut o dtzlf)%ln%ivﬁlgt {bon° Y3t et hde %@“?6643? APEROT R ;Leﬁé(ratqecuﬁeacroxberreﬁf erred
enbodimentdof the invention have been disclosed in detail for illustrative
pur poses, | ill _be recognized that variatiaqns .or di ficatigons of the
Ci's6l osed AFEPATTETT | FEral he ene Fearyaagenent or ot e 1 @ hi n ¢ he
scope dianter prlesemt £ 1owenthooudgbhat filswckHaisredbutich .systsesl | eakage
recovery system for, egovering. leakaoe tromat heast one unilyof gotating
equi prrent Havi ng a process (fll urd - cRanber, 'a Fotatadl € Sivaft and an oper at or
- conneciat ttth sad delsdvaib¢ r wih heln shedepyodessnklsuisd ichadzar sfugploper ating on
a procens: 414 fl sposedofnsaidoprocess iyl d chamber, duringrotation of
sai d shait, said recovery system conprising”. a housing having a central
bore rdeminpsatadidhad¢alt hepet hr blighdandahaviseg lompasiltye filnbichrak and

out boaygl ands. yher of , sai 8 ipbeard end s in £lw'd commynication with said
process Tuid Cha er; sal lﬁou5| ng having sedl'd & ong Saifd Shatt and
conprifsiuigd atedlemst. first, second and third chanbers di sposed al ong said
shaft wherein said third chanber is disposed internediately between said
first and second chanbers; said first chanber receiving a seal supply fluid
into said fi4st Thamerhaddacecedvnggtdl gird imedkBagehafresiai dsgprdbcess fluid
al ong i d aft_su that.said seal supply, fluid.inc]udes a said fluid
Ieakag‘gra%%se?%gnl,n a@%\’lsg%llssu%p??/m?ifﬁls 8Eéi ﬁéef Irngv%ahb de leﬂCoslnugcpegsait Shaf t
from sdiep foff stpetanbey s@idatd phesducharben;idsdiet keeront ahentber

recei ving uffer. fluid therein ich flo i ntoo said .second .chanmber and
is fl o%qgll(:g %ronlgets%]f% %%a??l(?osgaai d>tRPr Hwiﬂigﬁ‘gertovmslaclh MXe with said
seal suppthedfluid within said third chanber to define a | eakage recovery
fluid; a flow distribution system which supplies said seal supply fluid to
said first chanmber, said buffer fluid to said second chanber and receives
sai d | eakage recovery fluid fromsaid third chanber, said flow distribution
systemincluding a pressurizing device pressurizing said | eakage recovery
fluid to thereby define said seal supply fluid which flows fromsaid
pressurizing device to said first chanber as said seal supply fluid, said
seal supply fluid at |east conprisi n% said bufferfluid and any of said
process fluid | eakage coll ected from Said third chanber. 2 . The recovery
system according to Claim1 , wherein said pressurizing device is a
conpressor. 3 . The recovery systemaccording to Claim2 , wherein said
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6 . The recovery systemaccording to Claim1l1 , wherein said accunul at or
recei ves said | eakage recovery fluid froma plurality of said rotating

equi prentwonbto7and sai d conpressor supplies a pluralitycofussavaossos at i ng
equi pnent units with said seal supply fluid. 7 . The recovery system
according t9sQ a1y, YRGS %'c%o%ﬁ'iﬁfb%fof & Jildti s | }@Eéﬂ?r%a Ssefy - The
recovery systemaccording to daimZI , wherein sdi irst chanber 1s

di sposedprphyagabnbeapdesisde igkdsdiod at Isiupg lohamssys adg aderit sxi gr proeess
fluid r al 2¢:0 er d [ e out bo si de of

sai d tﬁ??gbghgﬁgggsg gqﬁqﬁhgquggggrffgégtéﬁ&%%ﬁ%?%?ﬁgﬂfgyd?%?%1 , Wherein
sai d sesboddpchaaber fhasdaphiambear.d end and an outboard end, wherein a
separation fluid is supplied to said outboard end wherein portions of said
separation fluid can flow into said second chanber and outwardly to an

envi ronnment 1610. Tithemegbodepygcoysiiam acc@ldiing tH Cenprilsinghenei n sai d
flom/dg§trgb8 iggchgggn1%ogprhs%iaf%mf%égégnrn¥g fgﬂ{g m@ich i ncl udes
filters tor processi ng ard eaﬁagegrecovery1%1U| prior 10 supply to said
first shanbelabdsrspirdoseab sappl pressiud.izihg Heer e ovet ysgyst gimaccor di ng
to daiLm rein id _housin efines .a fourth chanber djispesed on an
outboa?%léi %gggggaf8%§3%5Xd%éﬁé%bgfoﬁhgﬁéq1%ﬁﬁ%?%%éﬁ?% % ar §$ receives
any sapdebatférihbuinditl.owi ng al ong said shaft from said second chanber to
said fourth chanber wherein said buffer fluid in said fourth chanber is
vented to an exterior of said recovery system 12. The recovery system
accordi ng td®7C aThelmethbdr ecrnogadiidgseal CSuppl Vi @asvhesrgiessaidzed to a
suppl y gregggggoth%gcg§v reater, EhaQ a _process flq%p pressure of said
procesS FIUI g Wt hi 1°§ard  process SFIard chanber.y 13. A method” f or
recovepingasealy béakagd tpamtangl eagstiporertunirtitof amod adaid equi pnment havi ng
a procgss Ll uid;ghanber. g shatl extending into saidprocess fluid chamber,
and anpoperafor cénnected P86 sad *sRaft Wi qﬁrlsaldlprocess 9 ui d chanber
for opegaipmgnonuaipsovesd Bhidd sediedpeseeliyn Saiid process fl ui d chanber
during rotation of said shaft, the method conprising the steps of: providing
a seal |eakage recovery system conprising a housing having a central bore
recei ving saBd sfiaét mehepet broogh iangd thavilrg nopphsitles 1erhoasali dnfioatboar d
ends wherebn saidqinpeard end s hactlyl 4 comunicaldon, g hogaldoprocess
fluid chaler, “8ard ﬁou5|ng conprisiﬁg at™ 1%Cast” fiTst, “'secon % hird
chanbergsjdsposedidl pagcsaisd fd3hatt chlaebeim said gdid dsedandechasbedrsposed
internedi atel y_between said first _and secaond nbers .and i s separated
Uheref FonbgPrashert: 08 Prbbr ana-2atont ol Qema R 51 ng a seal
supply fluid into said first chanber, said first chanber receiving fluid

| eakage of said process fluid along said shafts such that said seal supply
fluid includes any said seal |eakage therein, said seal supply fluid being
fl owabl e al ong said shaft fromsaid first chanber to said third chanber;
supplying a buffer fluid into said second chanber which flows into said
second chanber and is flowable along said shaft to said third chanber which
m xes with said seal supply fluid within said third chanber to define a

| eakage recovery fluid; recovering said | eakage recovery fluid fromsaid
third chanber which flows through a flow distribution system pressurizing
sai d | eakage recovery fluid recovered fromsaid third chanber which thereby
defines said seal supply fluid and flows fromsaid pressurizing device to
said first chanber as said seal supply fluid, said seal supply fluid at

| east conprising said buffer fluid and any of said process fluid |eakage.
14. The method according to Caim 13, wherein said pressurizing device is a
conpressor, the nethod includes the step of operating said to pressurize
sai d | eakage recovery fluid for return as said seal supply fluid to said
first chanber .15. The method according to Caim 13, wherein said seal
supply gas is pressurized to a supply pressure that is greater than a
process fluid pressure of said process fluid within said process fluid
chanber. 16. The nethod according to Claim 13, conprising the steps of
receiving said | eakage recovery fluid in an accumul ator prior to said
pressuri zi ng device and suppl ying said | eakage recovery fluid fromsaid
accurul ator to said pressurizing unit. 17. The nethod according to Caim
16, wherein said accunmul ator receives said | eakage recovery fluid froma
plurality of said rotating equi pnment units and said pressurizing unit
supplies a plurality of said rotatingggquipnent units with said seal supply
fluid. 18. The nethod according to daim 13, wherein said first chanber is
di sposed on an inboard side of said third chanber adjacent said process
fluid chanber, and said second chanber is disposed on an outboard side of
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