3H[1, 2, 3] TRI AZOL( 4, 5- D] PYRI M DI NE COVWPOUNDS, THEIR
USE AS MIOR KI NASE AND PI 3 KI NASE | NHI BI TORS, AND

WA REPBIBYINTHESES FI ELD OF THE | NVENTI ON The i nR€nUS®19/031020
relates to 3H[1,2,3]triazol o[ 4,5-d] pyrim di ne
conmpounds, conpositions conprising a
3H[I,2,3]triazol o[ 4, 5-d] pyri m di ne conpound, nethods
of synthesizing these conmpounds, and mnet hods for

COMPCSITIONS RNBKPRE CESeE St GR #PROVETEMASEGESR ECTROMETRY ANALYSIS
relates to nethods for treating miOR-rel ated di seases.

BACKGROUND OF THE | NVENTI ON Phosphati dyl i nosi t ol
Related Pte st Aplitgtionabbr evi ated as "Pl") is one of the

Pl
RS DBIETbAED R o st PTG Sn PG ClRE! PP aplgption o
12/014,671,ifidd &e@blyu5ap068, gaaling TigreshBédkenas hpplicanty\ehtltied

comp§ifs i BRosESES oRTlrRalrb st SBRCTBRPlETRY AnaLYSIS. and

designaaédiby atsrhépliodkdt do. HEQ-60 180T P ITaL @nbietydbrasip patent pgsieation is

. to induce activation qf protein kinase C and, o~
incorpofied BRIBH i Gie e RaHA RGNS 207 OFov s S Rsciios pRimiging such
practice. Berridge et al, Nature, 312, 315 (1984); Y.

Ni shi zuka, Science, 225, 1365 (1984)]. In the |late

1980s, phosphatidylinositol-3 kinase ("PlI3K") was
Field offteelmdettionbe an enzyme that phosphoryl ates the

-position of the ingsitol ring of :
iﬂ%gﬁﬁgt{qnogﬂrﬁamsqepsqaﬂy k‘? ¢ ‘{Sﬁ%ﬂs apd giethodgder jsg withgpass
spectrofefry (1988) ] . When PI 3K was di scovered, it was
originally considered to be a single enzyne. Recently
however, it was clarified that a plurality of PI3K
Backgréuilat ypes exi sts. Three major subtypes of PBKs have now

een identified on t basj.s of thej in vitr
REES spseiiamsliues 7 pRwET aaabtica) BloL kel e mBp sirinadne metesylar mass of
analyte€ Iré@ Sarhplea&hen (Wirdss tib-of-figHt besspdctrbmERr, the speed of flight of the

.. Vanhaesebroeck, Trend in Biol. Sci. 2, 267(1997)]. .
ons is At 21 o855 GO BN QUbEREe 4 O BEI AR SR B Qgpohoreti gel,
thereforielMigsstdpgatr@tettyoftas an eXirérheln fadianalliass methodudianpehen measurement

ofthe shektifi Sprated 50 \SRIEIERy bHenie s debd Bt ioRsate.
Aegysiabpmass gpedidhetgfty i€l beBas withehe egtiblas beig ionized by any

number i S o AL 0P HE AR BRI eiop JUeLP o
Electrog@aephizasorD(E S MALD praaestioh esd anshsuReiie prdcedades zensist first of

em bed%e}r%@}y&e@k%g@%§ gg{agsaré]eq%yggggrﬁp é%o‘ig %r Illqrbrl]de rI R %? bk/-absorbent
matrix WHdtoBpIRasliydH drgesit boid: Thé samble Gpierphptishg tHwmhasikaveainalyte is

| dtﬁ | pcal i ze %he domnstreaqlef ecto&s.PDKI.aqg Akt tRI |
placed nthe [N FOHrEAT P MRSFHIPERLOMREF o NaLX(s VARYT6RT BY @ §Part laser pulse
and the{%{hfaiyt@meléc&lbﬂﬂ_ﬂgl_@'r@iy&&n?p(diedehiﬁ)&h@gﬁﬁwllelwfe iﬁ?falfr@ﬁtf&gmented state. The

i ncluding i.n ition of apoptosis,, cell cycle

analyte sicfesiis Sitatie=d WegsRg 45 PAIONMHT G AP dsnerelep gt the same
time. Aplolthgd Brapbii@hwhich asseldrateBitie BubintpeasichiHre fightttade) Resto their

, i ndi ng, danmai n RBD) that all ow oci.ation with.
ciftrent FREYAR, L4 PR BT OH S 2 PHETeTBNARTE AT Spoqdguth the smallr
ions redtRMQIthe eeteoonbamat tham theAgiger @hedThe na9ngnintesfiadfight &k converted
into th %@r@%ﬁ"@ factorft&ecer{%tors, Ras, and even PBK ki nase have
into the CIERRATCE 8' AB& Pant Iy el evate signaling in the
RB&Jté‘dﬁbfiWéﬂ@hpdﬁd&M@Mzih@S?lbh%ly@ i elegﬁbé}pré%(gnewr Digé MALDI,
As a centr co nent of the PB TOR, SJ. in
eloctrogpiast e FAPAETN e yatior s Sdeees, Sargb e dlupte o
beconme a nmjor therapeutic target in cancer drug
di scovery. Substrates for class | PBKs are PlI, PI(4)P
and Pl (4,5)P2, with PI(4,5)P2 being the nost favored.
Class | PBKs are further divided into two groups,
class la and class | b, because of their activation
mechani sm and associ ated regul atory subunits. The
class Ib PBKis p |l |I Qg that is activated by

.y . . e s




are attached, optionally forma carbonyl (C=0O group;
nis 0, 1, 2, or 3; R2 is independently hal ogen; d-C
W@ 200099184 1C2- C6al kenyl ; d- C 6al koxy; C2-C6al kynpeT/UER99/031020

Cscycl oal kyl ; C6-Ci 4aryl; G -C9heteroaryl; hydroxyl;

G - Cehydroxyl al kyl -; -NR4 R5;. -NO2; - CHO -CN;

-C(ONR>4 R5;. RRCCONH; -CO2H, -CF3; -QOCF3;

R>4rR>5NC(O NH; or ROC(ONH; r is 0, 1, 2, 3, 4, or
interest®s difdoldtrin B5sohleat wa@rh 1omd@en@1denédmtyut Will exist in an ionized form. In

G - Ceal koxy).car bon al kyl : -G daryl, . .
convenfigia ERaFOLBE IS e B P TaROMIKiseR ISR to a high
potentidEOBHall C%eﬂ dropﬁﬂa ard\gtaydd AliNthe S B intdB dblyder atmospheric

ene

pressu r@-;aﬁg N‘_aKﬂ_dOW@ a %@ﬁ%{rg @ngg)%?eﬁﬁ%—g_%gjﬁg?&%éle gfq %ai\(lzf_el- in the mass-
spectroﬁief&%@tﬁcgGMC’slyyﬂemQAs e ot tk YraverGe 1HiS phtk Othgy become desolvated

and redll.lf:(]afg6 p%q.e[ ltrgelrt gﬁﬁ@ced? l@rﬁgpgérg%§g %l:%p%abﬁ’ch tenS|on forces. As a
result, tﬁ@ﬁrd'p)l'e‘ié bieak ubsitb shiatehtoflets Gaal diner amRInaeBrbs MidAr tedtoplet or the

soIvent(ss(afliok tp&jew%@(feﬁ&é%yn%gp%lsangé%gp E@e)'[n’gﬁgn is r‘tﬂt ef‘?febﬁ clear, but the
result |s6@bé@ﬁy>) r@as b@rﬂoﬂ areGaGpnet Wtﬂérn)dss sppttranmgéd. YA more detailed

descrlpi5 Wf th%%% %75'%%%&@/? P%/Sé/ﬁg onﬁ%&@c%g\ln#ry

Fundanfexitiy)| /ﬁﬂ&rn@ntataﬁ%u@m:@t@ab byultamy Oble (JIRARBMNYNITh, Sons, New York).

@f@sﬁgf?}ﬁr{y%ﬁwet&d U%j %ge pwet}encp?én%/gntﬁg)egducts during ionization

can corfiprogiisedtn@xyalay Kid resoldlion GSRCRS géb(@rbl%d byhieds gpettiémetry. More

specmca& %ﬁ&%g%}wocgﬁgpwgwggdg&qggﬁé 9|d'f9%§|t€a‘éﬁ?0t and analyze an
analyte NiépeCialydobadbuyibiamee-or |4l nfaeabkyi@eblH d- Ceal kyl ene-

(C1-Ceal kyl) (C 1- Coal kyl ) N-Ci - Coal kyl ene-, or

(G - Coal koxy) car bonyl -; Ci - Cgheterocycle optionally
Summaswbsti t ut ed by (06 G 4ary|)al kyI OC(O - or G -Ceal kyl;

cl.oa er ocC C 6al k tion
i, SERPG B PR reticepprores 45 %mqaﬁpx%(@ﬁmb@da@avysus by mass
spectrodetrity Pydvide@ HendiK wteemass Siidetrofadtricaalpie/preperation methods that reduce or

... (d- | k NH- d | ene-;, or .
m'”'m'z%&-dﬁglfﬂ%%” &%F@?l’%ﬁtaﬁeéé‘glWY'&@!R'G’B?”%"]%W& thgk does not
otherwuweuarapak\enomzmehhméss/\ertdwsnsmr dutddtiog enNsdroplatvreh ThBeyiproved

ttached - 7-. menb d —
methodRiap GEROT SIS i B FUPRARY it & SiAG R HrEOR 8 fgpngfioation o
analytetpaeks; &idieny iatreasing thd menbeetoe toreant balls. sThepé irﬁpﬁrailéryents prove

paﬂiculé&f@?ﬁgor&a@p&ﬁ c&@?am@ge@wg@plu&%%ﬁ%fgﬁpgn ?ﬁ?lfqﬂs WeII as samples

with lowogidlyae @abhoengratisist tintetaihgmib@imedts, @dscribed hereafter is the use of

ascorbig a%gr{)rl@ueoefltg%uk%ﬁ%qrgzglgage%???j? é%at&ﬁﬁ@ch?%%ﬁﬁﬁ%%@&ib%&hﬂa& decreases
the pre$e®iae vf adquictsoinathd massiPsddtraparatingiebbedNhi2 sighdrte noise (s/n) ratio. While
),am no

embodi%w?lgrs{cgjFIj@&éeﬁtlgﬁthllgFegerl t§/) uglugs%lqc)pﬁy%ac@m I'{%%alﬂqé’ it is understood that the
person Otlerdimahkakil) iamheart cat ush fsbobahdiy, 9saoibate, a(selt thereof, a tautomer

thereof %grlbiéérlfﬂég? %e&eé%k%e%%ﬁlpe%hesrggf&glltnﬁb%ﬁ%% %{gi (g\'%lzgos'ttji)ﬂgpﬁqri’bed herein.
(NCineClshacty theSntiof Bovided armieth&Orar rémmir(gdaoﬁuﬁtéfbkwétbn in a sample

comprigfe ARV I BO ATAEI T oo SPEC BT P G e S teP ¢ ding an
adduct-feRiueingraaaitiyé, Waizh cdmedrides ayedryic 8Qd2to; thé eambleqcyrok W &@lysis of the

analyteg)lyjtg% qlg%/s%{retgt)é(}/ro\%l kylla aéelggﬂ% alg;}gré r&c@gaqggﬁ r8$ n(%JitE\)e may further

heterocyc Iyl (Ci-C alkyl) optionally substituted with
d- C al kyl; G -Cgheterocycl eNzgtl onal Iy substit ut ed by
(C -Cldaryl)al kyl - OC(O) -; Cr Coal kyl ene-

(d- Ceal kyO NH d- Ceal kyl ene-; or (d-C 6al kyl )(d- C

6al kyl ) Nd- C al kyl ene-; or R7 and R8 when taken
together with the nitrogen to which they are attached
optlonallyformaS to7 rrenbered nitrogen

. T . . o " I



behydroxyl or -NHC(O NRARS. R3 may suitably be G -C
al kylor ethyl. In certain enbodinents R4 is

w@geogiogny | , optionally substituted w th R7R3NE{THS20092431020
may suitably be phenyl, substituted with R/RBNC(O) -,
e.g. phenyl, substituted in the 4-position with
R7TRBNC(O)-. In certain enbodinents R5 is H In certain
enbodi nents R7 is

compris(e(a:mrﬁﬁﬁhtﬁydx)a(a@ Iﬁ%hteyérﬁtb\boﬁﬂte@@athb)atj@ul’tﬁ—-redlﬁﬁtgr@iwtive is used in

. sui tabl t.h no) In certain
combingisuT ShE e e O Ao L R e G RS Capreg A dpgt reducing
additivespki@reetta@aintiydiniérits) théaddidi-rauemgtaa dithie Bhudeli @y céhination with one

attached forma 3- to 7- nenbered nitrogen containing

Or MOré{&f!8Focycl e wherein up to two of the carbon atoms of
thserfaft @hiesyirabtts athe aﬁ@lglteqstamuﬁlerc%lcﬁslﬁﬂ a@ldel@xyrtﬂ(oRleelc acid or

. -0, -S(Og- .. R7. t
ibonucleidh oA Y I POURT G AR APPIFLLP S ek PBfFPectrometry
formatsfasrmleﬁhamn?grcﬁadmet Eﬂ@etﬁ metaaarytsu@@aE@bﬁér@tbymtdesu_rable adducts.
eln one 0 cal no 1€. e cle.lLS
Example%B rg@%%s%qrﬂmeh( %ggta sipc b(?e %ymfad tt%ﬁi&)n W%ss@ted Laser
Desorpidritl ofiizBRdryihel giaigat (MALWJTOFRMy; S}debttr@het}fy S )Clader Desorption

mass Sttty Oy b B ERPILERL M I iraid Reshancs uCR Vs, and

FourlerS'luthfsfdrtnlMSI &npr@dérlﬁéﬁtd@iﬁ*sd:r}beﬂeﬂeﬁﬂﬁ e repdm a@pﬂé&lﬂ%ﬁtﬂ mass

spectrofiely BB B THO P EIDETLIN (b RPY Mot - MALDITOF

MS, LDV, iEemd) y substituted by 1 to 3 substituents

t@geee”der%;f/gr%\?ﬂ@ﬁgt@%%tw{“r Fﬁngslgg@pp%ct@m’@tlon in a sample comprising
an anali'/tt%tte boeayialygsd Byrass dedcitbimatrik vbmpasinlg Be-stesyicddarlgkatl adduct-reducing

4ar al k reln ortion of t C
additivel, B igecpTPHRRS Pt AR Lo TR al19YI0 SBUEs LB B o by pass
spectrodttps Thé uRiial naylelge kd@Ptise/the eldaitibes steposnadaingdenadduct-reducing

OB o IR I ——

In a relaiﬁdt)edtbmﬁte?t fthe éd(ﬂlcptd@l?tilhglaﬂylhvegm@y furthiet comnplideyammonium oxalate.
tuted wt to S uents . . . : .

In somg ?I’Hé%i”ﬁ‘ﬁgﬁt fhg n f"éﬁ?'@@oﬁ"ttoé‘rﬁoﬁp”&%éthP/SrO@’ Rigdigiciapid (3-HPA), di-

ammonh@t eitraeyDIAY) (& a dopabikatiop tharbef eh Bertdi® embb@inf2ald, treraraiyte is a

oo S 208 5 B He  SE e EBUEAE BER Ker, o s
reducmgébemt/ee@ a‘lgcnafﬂdealt@geranaM&-IZ - G - Coeal kyl),
tero

'nde&tgmrgttgﬁqyppr?to;tﬁg lr&gn@‘bvgylggs R o%ls %r pg'gparing a substrate suitable
for use iGndey sﬂe):ﬁbrkw‘try cmhemmg%htats@pmfrm@p@grdg ®matfx mhteriélGomprising an

- 4 I tuted by 1t
adauct ipdyRarobusiba v SoBuiGeRb PR o B st AN gombrses
ascorbie Bbid, In &dlate@ealblodiment, Ghe éﬁdaldrryéducmgrmayoé hay@irther comprise

ammon RSt B e e o B 1 reatbed TSt i e step o

sealing fitieosubbtrhte. Jethibit dftsgelitigsa sutdeprendandd, )buS@te&tbt rditdd ©Mtonditions

efocto G h PRSP @R p SV BT 5T U RE S SIHSHL PTG pexample. In some
embodif@hisy the raetaog furtheppdrorisak lthye stubst lréaihgdhé)yubbtrtate With an agent or gas

to m|n|mlwg<ll(jgﬁ%glﬁa%r&%ﬁ%%ﬂaogmen& tsﬁ’%teﬁ%ﬁ aa/vn% an’inert gas, for

exampl@ar@ﬁhﬁtﬁ@ﬁ@bymb%ealé@trﬂ:é@tryéﬁtﬁédtments,athd substrate |s sealed and/or

packaghiq TGO P PSR o ) oy o B E ecpbgisau s

substltuted by 1 to 3 substltuents i ndependent |y

sel ected from hal ogen, A G - Coal kyl ),

G - Ceal kyl, nonocyclic CI C%het erocycl e, and
C3-C8cycl oal kyl . R3 may suitably bea piperidinyl group
substituted with from1l to 3 substituents

i ndependently sel ected from heterocyclyl (G -C 6al kyl ),
vvhereln the r|ng portlon of the heterocycIyI(Cl C

- . L T 1 Y



| -[4-(3-ethyl-7-norpholin-4-yl-3H[1,2,3]triazol of 4, 5-
d] pyri m di n-5-yl ) phenyl]-3-(2- thienyl)urea; nethyl
WA 2P o8¢ 8- et hyl - 7- mor phol i n-4-yl -3H[ 1, 2, 3] t r PERZUSD9031020
5-d] pyri mdi n-5- yl)phenyl ] carbanoyl } am no) benzoat e;
4- ({[4-(3-ethyl-7-norpholin-4-yl-3H[I,2,3]triazol of 4,
5-d] pyri m di n-5- yl)phenyl]carbanoyl} am no)benzoic
aci d;
spectroftelry- (rédmed Biyibadimaalsethiaydubsifaté {4 dealed fdm paékagednbd eldintain a given

-4-yl -3H[1,2 t | o 4, 5- . . . . . o
pH. In G PRPRIERtsy e 1S B HY IN AARTIEN B Rslifingeyithoutlmitation, a
polymet ccErAauﬁ&(@tdlxﬁdy‘étﬁwn@hmlymoﬂylyrhe Pblyblyrehe ohtairazp| 10 k4me-

embole]egfls) i;hgrsb'bﬁwtf ﬁﬂéﬁ?ﬁ%ﬁ“&ﬁ OI’{SA}ICI)(éOXIgE hyl pi perazi n-

Thé rvértionedisty branides serhpaditond 16 b Angigzert hyhads sEcRb@kirp comprising
an analiﬂt]%%mlldi_a]%il_%q[dh@é@é&%i&%@i{iﬂ%&jr’g 23%9 |e§nbodiments, the adduct-reducing additive

compns%@a@@drbi&-efd&&i hMbb@l@i’e@mrﬁiﬁ)dlment the adduct-reducing additive may further

4-(3-et -7-nmorpholin-4-yl-3H[I,2,3]triazol of 4,
comprls\? qﬁ%wlp%caﬁa 15
il Sopteeavibddime hiabilinvemtion proddeg alipeipoxiiend byitabkefor aimlgiss by mass

spectro’m_efré_c?@pﬂg?g@p ARIME Y AR\Adugtredpging additivey whereip ihgaggitive
comprlsfeslhsyérbﬁzdléc[d 'ﬂweli’(%cﬁﬁpoamch ﬂ[a@beﬁso comprise ammonium oxalate

rimdin car ba ami no) henzani d

b oo LBF e o bog e Dot o e oty

compristdoy éubﬁtrdt&arﬁj-éﬂ édﬂmtlbédhcﬁgi{a)édlilﬂélcomprlsmg ascorbic acid. The target site

olin i peridin ur ea;
may aigh Goe e BXHBE N Fote BT PragTnts, T tgiaet SIS By fugtner
comprléé-edﬂnﬁyikl rﬁatéhdﬂ o aYéIét@h%ﬁ}UohWrbaﬁ@Wa}rlx material is pre- Ioaded on the

substra Igf C%I’talﬂ %a'i”’t?é{lsf ﬁwxﬁta?er a %mﬁiﬁr)e%ﬁérﬁ rl%ebge;ﬁn%rla? 3(t% g}some

embodlhmhtsﬁﬁéﬁfolﬁi‘mbitlﬁn #&s}éa’re’ﬁiHMethods of seallng substrates include, but are not
ur ea

- 1,2,3]triazolo[4,5-d rim phen

limited l%)l H(TUHL’K aﬁ? (E I:,é%p%% iln cgrrt@p e %jllmeé}t%/]trlq, (I‘,%SBIPH is treated
with an 5gd|}trlyrgb§t(ﬂmnmﬁrze oxidation. In some emt_)od_lments the composmon |s flushed with
an inert?./de?ag%?Q%ellr%&ggpg%?}ogrllgra%g]bglgzg sglélgg.y Tnl gc;rrl?é grﬁ%l)dlme %’s ?he composmon is
sealed dnd/$ gack3gert tBYimitor ROMatd éxpodun to Bght[dr LR/ Blitatib@z t &rtdin

embodlmwkh&%ﬁégﬂgwﬁam %orﬁaﬁlﬁqgglto m_afnéalE ﬁeql\fﬁﬂ Rt no)

Atsb)dr@xhxmmaamdes a method for preparlng an analyte for mass spectrometry analysis,
which céfnbf% (%,} g{)rﬂ%’@ng ans%ltﬁlon compr|S|Xg an anLnye Wl?ﬁ]etl (r:cl)r%pc())smo[n cdomprising
ascorbiy b&lﬁh@raléa]ltc aiusnandr aasioy @ erdof( Perably piieddring 4-sahgldior jrizes

SpeCtrol“e?rX a{‘%'y RN B infpdirdng the gappledp armass speciremsigy-ofnLetain
embodithiepis! thal abinipoSitigh )aksbe:ﬂyip}ls@s §rAmbhilBR)xalrte. The analyte sometimes is a

nucleic gﬁt{j?%'ﬁlﬁéggéﬁﬁbgf Ilfr}li.%ilrrb qohy%)c%ﬁqgaa[c uﬂg‘g{jl{clﬁ'%%(ﬂ 8quthe like or

combinSticah] thyebmM Idisoria- enyd)ddﬂ)h@ﬂylth@ atdsaBpydtjometry anaIyS|s is selected from the

aroup R 4 s M SR b BB oo Ion st o $ BB AL -Tor)

Mass Sﬁeﬁﬂdm)ﬁtwymahdﬂ{ﬁsov}pltlbrpl\}’%@y SheardmetBy(ILPMS), Electrospray (ES) Mass

SpectrqFaty. [op L vs PR 1B IS Ve SHSR AT BBhy Y ifeHgt Jragsipr Mass

Spectrofnety- @t Bythe émbotiipientd, thedeorhpaditton comprlses ascorblc acid, and in certain

[1 2, 3]triazol.o pyrim din- 5- hen ur.ea;
embOd'{”-ef‘éz i‘ﬂ? F'“?'L ﬁB‘?’i{r‘]‘%} ‘%‘/’H‘P&@?F‘U §PE"%§9 > a%c]o % 3‘2@1 o[ 4, 5-

d]pyrinidin 5-yl)phenyl]-3-{4-[ (4-

pyridin-2-y|piperazin-I-yI)cgrbonyl]phenyl}urea;

4- ({[4-(3-ethyl-7-norpholin-4-yl-3H[I,2,3]triazol of 4,

5-d] pyri m di n-5- yl)phenyl ] carbanoyl }

am no)-N-[ (1-et hyl pyrrolidin-2-yl)nethyl]benzam de;

4- ({[4-(3-ethyl-7-norpholin-4-yl-3H[I,2,3]triazol of 4,

5-d] pyri m di n-5- yl)phenyl ] carbanoyl } am no) benzam de;



tert-butyl

3-(7-nmor pholin-4-yl-5-{4-[(2-thienyl car banoyl ) am no] ph
we@eoobpoBik [ |, 2, 3] tri azol o] 4, 5- PCT/US2009/031020

d] pyri m di n-3-yl)azetidi ne- 1-carboxyl ate;

4-[7-norpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H[1,2,3

]Jtriazol o[ 4,5-d] pyrimdin-5-yl]aniline;

| -{4-[7-nmorpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H][I,

Brad]dedi st epéift iSa eHeihdd 6t shidlyZing ol diingeyl Jnass spectrometry, which

- 3-pyr.idip-4-ylurea; , ,
comprigesy Zg)[“‘r‘-“ﬁ@ﬂb‘ﬁ'\c/ﬂ fﬁ‘i@pj@ {A 2 maps specyometar WaeTgEy the s§mBlg.qomprises an
analyte 2ndlabedrBicCichl, 4r 3 sall, pautbmetbrmanatogthéreb® ayd ¥b) analyzing the sample by

mass spSB et SR PIBAIgIENS. e SErapla P eAraRiiRy PTIHIYT Oxalate. The

analyte 3omketifmie8 &0d ﬁl[l(ﬂ@lEadlhpMEIUthl tut Dot limited to a deoxyribonucleic acid,

, | 1 phen -3 rimdin-5-ylurea; . .
ibonuclld S5 SR i G By et (i spre senissiimenis.dbg pargelp comprises
an anal?te%,na-dsbd)rf)lctmid?@hmﬁ gerfk embodiments, the sample does not comprise an

L trlﬁzol o[ 4, 5-d] pyri m di n-5-yl ] phenyl } ur ea;
analog pf 3sgobic #Gidir oxyet hyl ) phenyl | - 3- { 4- 7- mor phol i n- 4-yl - 3-
A%o@)réinddd ﬁdr@iﬁﬁ@@bﬁlt}dtﬂa’c&&bmpnsmg an array of spots, wherein each spot

compri%elé;(ltg’gg%ét{j{( ?q%&aﬁrﬂ %g XgéerPDdelsgrp?loX (an za?grY (I@IXI‘:ISI?Sl mass spectrometry
and (i) dedric aoidpHrad i;aﬂt-, ‘t’auyémé"-dr%nal,oé-théreéﬂ UDEoRE léWbbdﬁrkér{ts each spot

further %og%@%%%h%gq%ﬁﬁ?}&ﬁﬂ&gﬁ%ﬁ%{gr%h%@peénbc}/dl rLgrns 3’ne or more of the spots further
comprldes[aﬁ dnﬁ@/tdlwraiﬁﬁmeéwbﬁmés 54 huttdida @i ahdlindidg, Wut Bot(lithitdd to a

deoxyrlf)q)an egj f{xqjq?e{g)ap%%/%% gma]aag the ke of @mqaﬂﬂ% mﬂr?(ﬁ'r ghsome embodiments,
the matkix t8mprise¥B-pfRbiypicdtinit add (ZHPAS- drrdtliérw\ﬁﬁt@ﬁﬁmbabbe-@&'bddlyzmg a

nucleic _%glg] ! Iﬁrzfgrw%sbﬁpgggrgrxétlrym I(rjllcgrtaln e¥nt]od|menr¥s compositions of spots that
include|asé(ﬂfblbbcmfa"rﬂfwdntamn<4e yl, 33HRR) é?os%rti glirbliclet ICgﬁ‘t tevdy.) addrth UV light at
about 25@3 ttot Eg{@ﬁrﬁ é%l; p%@qﬂ]zgh o AholPRAI N 266 nm)). In some
embodifrehfs; ha-rhatelk exyiphesryd éorﬂpd’lﬁhpémﬂablﬁ fér- r)fbteﬂi'br{peptlde by MALDI mass

spectro[:peﬁ'gl hé&é}ﬁé&gﬁLofIImI{je]dQerlemllg agld smglplcl, gCIg alpha cyano -3-hydroxy-
cinnami@-acid;, amd pidhhicharb-3hydroRy-pidhadicracikt. ih-cdhbih lenbodinterite 2i0d substrate is

. 4, 5-d -5-vyl [ : . . . .
a chip (35 7 SUBPRRBIPT MAtpie SrbRIEBRls cach spobegRriseR gpsauPlg@eidgand
certain efbddisehts3EbdH spdt dbéd h@zohplide an afdipy bf #8cdidic Scid.

-yl henol : , .

5XarhBEF O rbrssnagiey Poaivsio Y B 5 BEIYS? Py thseliors and
composﬂtrdﬁls)of ﬁreﬁWeﬁnlﬂléh iri4¢+ugeyﬂ)ut%i'é nc_)tcii_miteg to,lnuclﬁic aclid sequencing, genotyping or

triazolo .dj. n- 5- nol : .

methyidion ghasiv., TS 46 '&%%ﬁ?l//%? Bliehih &k RESE srasinpariored by mass
spectropletrdH- [ |, 2, 3] tri azol o[ 4, 5-d] pyri mi di n-5- vyl } phenol ;

tert-but yI

4-[5-(2-am nopyri m di n-5-yl)-7-norpholin-4-yl-3H[
Brief DelscApt@int afittez Diamlidlgss- d] pyri m di n-3- yl ] pi peri di ne-

- car hoxyl at e;
%I_C%Slyq?]o&%ﬁ rga% ?@F%ﬁm)gﬁf‘g@?‘?(Jd?%”gzlg)}ﬁ”eéﬂ”[thet'c oligonucleotide (GTG
GTG GIGHL B Uﬂ(}lGCFb Qgﬁ(ﬁteﬁ-dlrd]:mwn ﬂhib@tdmdéroy uhpbeined matrix. In the Figure, the
ert - but % m 4- o
presen({e4of[a(1®rr|]r%anlﬂ a d% &SdIB rgﬁl‘gal(g%ﬂ\fﬁ hﬂ?&ﬁ%ﬁ&m@ﬂm%ﬁy 12% of parent peak at
5335 D)L, 2, 3] tri azol o[ 4, 5-d] pyri m di n-3-yl ) pi peri di ne-
1-carboxyl ate; tert-butyl
4-{5-[4-({[ 2- (di met hyl am no) et hyl ] car banoyl } am no) phen
yl]-7-norpholin-4-yl-3H
[1,2,3]triazolo[4,5-d]pyrim gi n- 3-yl } pi peridine-l-carb
oxyl at e;
| -[2-(di met hyl am no) et hyl]-3-[4-(7-norpholin-4-yl-3-pi
peridin-4-yl-3H[1,2,3]triazolo[4,5- d]pyrimdin-5
-yl ) phenyl Jurea; 1-[2-(dinethylam no)ethyl]-3-(4- {3-]
1- (4-fl uorobenzyl) pi peridin-4-yl]-7-norpholin-4-yl-3H




yl j met hyl} benzam de;
4-{[5- (3- hydroxyphenyl)-7-norpholin-4-yl-3H[1,2,3]tri
W@ 2@9opB46- d] pyrim di n-3-yl ] nethyl } - N PCT/US2009/031020
(2- phenyl et hyl ) benzami de;
4-{[ 5- (3- hydroxyphenyl)-7-norpholin-4-yl-3H[1,2,3]tri
azol o[ 4, 5-d] pyri m di n-3-yl ] met hyl } - N-
[(I'S)-]-phenyl et hyl ] benzam de;
AHG. [Z%K&smymé@(ymgnml@en@ram e ihe-sémpel 173kr[sknthef®d dligonucleotide

(GTG qalzf ?ﬁ'h_ ﬁgoc%woéé %}m)s tféﬂsﬁlﬁ)éhigrﬁf%gs}cé%c acid-modified matrix. As seen in

the Figi¥e(tRe Rty addughrmd Iehde Iptestn{ [ 5- ( 3- hydr oxyphenyl ) - 7-

gfé&%mal%m lssy%]H {lrﬂfge}%% ez(gfzﬁc?raéxw}?h% gene extension product spotted on
a standdrd GnMBEIRE® Matixdeylitidy ih4m(axtgp@lonHeak kbt ¥ Tidadgyd }Wﬁdduct peak

(NH3 +{bg§ %%ZTﬁL%yga %le%) C?WF%@%?%PHS' ive |nser¥or}\ geﬂl @RJR’ 2,

Probabilityydssar bonyl ) benzyl ] - 3H [

, 3]t | d d h
% C(Z'fl 4“95"’;5??3’%?% %%fru']@pgé%lﬁrrg[t?& P%@Hﬁrﬁ%%{]ea%tgpsllon product spotted on
the ascomic-&ad b@ﬂybﬂi hfafrwﬂe]sultlﬁg'in[anleﬂer&]drme'ﬂ@t @5 B, but no +55Da adduct

peak. THPSSERPSHiT DRoRoh BT R liminatest SN hBIRAFPIB:GBY pho i n-
4-yl -3H[1,2,3]triazol o 4, 5-

i m di n-3-yl]nmethyl }benzam de;
Deta”egbeg@m'e” hydr oxyphenyl ) - 7- mor phol i n-4-yl -3H-[1, 2, 3] tri

Mé@‘s Qbéctr’@mé]l’p)dﬁbm éjlhlgh@*ay&bdrmétdhw senbltive way to measure the molecular

mass o& %na{ilg(la_l- %%?%)Z{M %/ﬂ %qu{gﬁv}q%ggs @%ﬁ%qqtc E)tg)et;}l} El%gggtm Qrgyides a

powerf3}ddl FarZied ajalyshs 6t cﬂb’érwrﬁedjlfﬂcuIt&o}fhéaﬁﬁé‘:‘h@te&ule*s eHbwbwryihe presence

of unwip?@( %{1({%{1 é%(g?gg%rréf%%d uﬁ}(%ﬂ agcur@ ly %&(g{t 3{1% analyze an analyte,

especidllg (dw Sblndbande/ orTow phedsianaktasl -The problem is further compounded when

muItipIeE{l‘rn:a%&%@rplJg&qﬂt%{lﬁ%gsrlr?ﬁ %m%§%_ggéq?rou%{) %{Léﬁ[ rgylglf)lexed reaction.

Bdd&etd DrifwHEhaansyeioivally phtng) éss%clmér\mhotblbmolécmbs ghldrimass
spectron&gfrlifgé{] o O here%yd(lrggfurngq}ngvlaﬂte% n¥as}s pgg?(s /gny par?of the sample
processing @-. %lé@}dﬂflﬂw 8B P! Hap by bdmpleraxpehsihg retd); ¥ampletddanup (e.g.,

adding %aisn‘})g'reulrng e?h@%ﬁtm ﬂ‘]e{)%gﬂlén B%tlggm%] r%g% ﬁ%‘}%%l qut%gtfsr%a%pﬁ f’f adducts.
b, tRe Bhée bf&ﬂ@th@-[aésléted]lemef tedaiptionBoniyaticAqRIALIDIXRass spectrometry, the

matrix r?%t{a fltl(sﬁ og)%gﬁéltagﬁzé%%% ﬁdﬁ?gtﬁﬁm@f‘i ﬁpat_a)ﬁm%?_‘_a[ mixture of 3-

hydroxybad‘.)hﬁ]:bblldaZ{HFw[)lhnG-dl gdinmoniumditrate DAC} isssihasedas an effective UV-

matrix fo @%&hﬁb?%ﬁg e{%,z?%?% qq%li%._gr%m{pgpjﬁh%qﬂﬁsr{g@,ﬁﬁg@@re added to matrices,

and to 3- H:IPA i3 particalan betduse-tié\pyrei kiowh e ﬁmbﬁ redQed adtiodeidduct formation to

singe-syBpic DRRIR SN 6 oo BagiCacbi bes ShdroirtRgp 7. 191

Pieles, 8tal., Nucleic Acid Research 1993, 21, 14, 3191). However, results provided herein

indicate &g?gs@gﬁ%éﬁ %mnxpma&@l{-ﬁb@?dggh%gggtgn[ For ’e%r%pr)lie,algigure 1
shows the{présende biyahr NHyadj%m:y hasd peak ﬂhﬂWD@bcﬁ-thé ma3&s édec&a 3]tri
rimdin- t enzoi.

ﬁé&hg coﬁr du]tgryro ammonia addu¥:l ﬂormatl% é ammomeﬁeé3l catlon exchange resin,
which nﬁ@tﬁe?:us(eld}td dexyinie hyhlyeheiy td MALDDaRENEIS (INofdhdff, Bttt al., Rapid Comm.
Mass Sﬁ%&@%t@bgz 60I7c}[1§1 Es_ géspc\r/l[)émn%g _Exg’rhglleé rtr)%fol\}xla tr)n(:"or}%aoaédeucts are
{[5-(3-fluoro-5-hydroxyphenyl)-7-morpholin-4-yl-3H[I
,2,3]triazolo[4,5-d]pyrim d:‘rg 3-yl ] met hyl } benzoat e;
and [ 5- (3- hydroxyphenyl)-7 rpholin-4-yl-3H[
1,2,3]triazol o[ 4,5-d] pyrimdin-3-yl]acetic acid.
| ustrative conpounds of Fornula 1 include the
Il ow ng conmpounds: 1-
[ (2, 2-di net hyl hydr azi no) car bonyl ] phenyl }

I
fo
{4-



t her eby producing the
3H[I,2,3]triazolo[4,5-d]pyrimdine 1. In one aspect,

wa b@ojosmsent i on provi des net hods of synt hesi zi NBCT/US2009/031020
conmpounds of the Formula 1 further conprising: (a)
reacting the 2,4,6-trihal o-5-nitropyrimdi ne of
Formula 3 with an amne 4 to substitute the hal ogen
atom at position 4 of the pyrim dinethereby producing

predomantly Rrmeeaah lgnlmele AAd ehymiié PaslisNahbs Whéde &Hube dre nidre

repl.aci ng the hal ogen. ato osit] of the
pronoufgeB iR G Wher DS e R R gy TeBaBENRy 1 he
o dth, @hwbh%tdﬂ@&u@ﬁ@kﬁ@ng@a@dm ey hot c@ﬁw@trety rbhh@ve all of the

sodluméqﬁs:{g) r@jlgN&tﬁﬁ%gk Iotn:eg gﬂaﬁ%o% crgé r@aglﬂs |gt%0§rﬁdggn ion a%guct mass

peak athQDtal Qnhéet amiju(ctbmawbnrmfrdﬂnnﬁe nidrixchhazaall zmm@aalbe more common in

the prosghSp of b Fasear BpaSRIRR SyToR HAEoD POHUGY SSHIR oS @ matrx

adduct w@b@meta fsumldlaf sactyspuadh essal T?gethd’téém@f&héwta(ﬁiuet peaks can lead
t Imte e an

nQ ter-sol_yb
toa m'%)ﬁ?ré’Fet?‘i‘%‘o lﬂTEﬂsé sgg&fcgne @’ur@ﬁu'% #W@ CQRRPSfiens agggypchsges that greatly
reduce (h‘b dmélinkaha aegidneg veaddudts, dbsadidilg agdal hnd ammonia adducts, are useful

for mpr@%ﬂé ne? %%Lﬁa%&ﬁ%%@vi?y%r%ﬂﬁ%&ghgéﬁcﬁ lrn%%g %E)%(afo(gnqilaz:-ga%teg analysis.
Presen@&sleftat éiidu@’aﬂéﬁyd:lﬁg addithar &xpnatigce, ©hbl@r’bgéie archdduat peak present for a

sample%b?l\égéff@tﬁcté&gp aalcq %ﬁ-ﬁ?:“%[%%qaﬁuggt 8‘("% hg%@gﬁé‘fdé'tion of ascorbic

acid hag beérasmiven togbiee! thy baérag@ abmoeformax@f ém gj@ﬂﬁécph@’em) by up to 40%

Xyl r esor rabam ne,
compariy i1 K9S A el n A SS el Paaraiah ProuuetinteRsics (seo
Example@ai3t & adoﬁmino Ma&&ah@dméoawmaa@orwmbatﬂ @ddifiad B&d Broven to be physically

and chq@g%& @qﬁ?&r Y r:)ﬁ?lt@atoé ge%{sg? xarﬁpgeéléta cl)vvllngg ﬁ‘oarts%bstrates to be pre-

treated Witk borbiglddrieddring neamuedtiuimgsal t
3- hydr oxy- 2- napht hoat e, ol eate, oxal ate,
pal mt at e, panpat e
Adalgte- met hyl enebi s- 3- hydr oxy- 2- napht hoate or

E‘Ib m?rtétlc)nr%lg i&grgs&?/tsﬁ o Q%E&g%{nga&&% naalglgé of analytes such as
nucleic Bt (u@n&ﬁugbrﬁme@mees sad p@yri@te@nd@et)qab@trfs, péptl@agahau@ds including
i nat e sul fgsalicul ate, su

their paii o Basiogs pid Coudaleis it O eeliteins oF Rt R ter substances
that caraipelamahgl@tceMaabt Snalyvis wigHih el pm@eramnmgs whesmals@dleciles,

motabofBRuial IPaY &Y HTEPBHEP dearaurie 2 sRiasbombp! the present

mventldnl’shte bhiticaigriylisduldsr fdiyditciedtidessetpRising aTlhaJoflty| df @uaniges and thymines

since t 8¢ PRVT T tE0engl PEeoNpl o Rl M AR e Befat ner o
A3 Bsésh@drmn o teen tridciosqdratiers B@hgl@stranded and/or double-stranded

S T N O RS A,

analogd éradeinativies of eithr RNAVbIENAl AldonecludgdARShd rm "nucleic acid” are analogs

of nuclqy 5 1 AseRB e At B RTBI il DOR A neleotides

and othdi $uhRhags anodlemaembes(w @inﬁbm%ﬁ’th@edﬂ met hyl
d| ne, et hape

m no [ hox ., DVF is .

RO RE AR s e an 3RO RO TS Bt 1y PraPpianass modified
nucleotidiesaitigh almeﬁ)ahmasﬁﬂﬂi‘e@dﬁ@drﬁof@o%hdﬂﬁbt&ﬁbi mﬁle?bﬁdeQRB&mlng a
detecta@%@%lqlbe Ce?%z? ﬂ@(?rg e&ﬁfﬁ%gg%‘&g{'?'%g‘%%%%ﬁ%ﬁg%“ mescent label, which

wat er - sol ubl e carbodii m de, EDTA is

ethylenedlan1netetraacet|c acid, ESI stands for

El ectrospray |onizati on, c is ethyl acetate, and

EtOH is ethanol. HBTU is O benzotriazole- N,N, N '

, N -tetranet hyl -uroni um hexaf | uor o- phosphate, HEPES is

4- (2-hydroxy ethyl)- 1- piperazineethanesul fonic acid,

GVF |s glass n1crof|ber FEBT S

o L, o o s ~ -



"Aryl" refers to an aromati c hydrocarbon group. If not
ot herwi se specified, in this specification the term
wa@eoob/ovwiers to a C6-Ci 4aryl group. Exanpl es oPCHIS2009/031020
C6-Ci 4aryl group include, but are not limted to,
phenyl, 1-naphthyl, 2-naphthyl, 3-biphen-I|-yl,
anthryl, tetrahydronaphthyl, fluorenyl, indanyl,
bi phenyl enyl, and acenapht henyl, groups. An aryl group
allows fePdletb&tionns uwynwta@twe@br ﬁwlkﬁitlidtayb@rdammbfé r@a@tn@rgranf &uch as biotin or

. e.g. 1.tao 3 of the I.ch be th
a thiol g whichdpei@les,mobizeddi ol g ohuleghinp gachy purport &
ponnudlBo’uG?@ BRbfdaK @b@t@lnkoﬂe-or nhgtk Backiing dlokyd thahéﬂ@rs@@)chvely cleavable, for
example (fdﬁlf élaﬂ qﬁé @/alily b&%ﬁ'ﬁ%i%ﬂ}.?&%g%@e %ngllg[%@%q?’dg%éh include
one or Mo& d@dx%cﬁh@cleotn@é@b%ﬂed KycondCoarhil ripaRieleotides) whibkBan be followed

by one gr(brggéa c}wéﬁl@nHrlgﬂ@e& sq%@?ags%kjggﬁgéﬁiglpa%%t tbe rlgonucleotlde
sequenby BY D@@h)&ﬂ@?@s |7$§o|¢&&;lbdtle@ bt%@e;én %ﬁtbm&fhe@-r@ré@bmﬂs that are
as defi ned_above. noi et i

relatlvegﬁﬁl%agt tBé: yfge. {orpﬂ%(@w'ee@&mmer@ or})lﬁ ?Iprlmer W%?Ch can include
nucleot@ed kel iy pepyitie ndcleipAcidyopa® piyd at Iéaﬂ@labhhylbmﬁid‘eﬂthe 3' end, which is

, 2-ngpht hyl.net hyl and, the |ike. ar al k
inked B A PHABPORAERR e pkes gBa s bl TppOSHEngR g polymerase.
e.g. 1 to 3 of the foll ow ng groups which may be the
ame or di fferent: hal ogen, -NH2, hydroxyl, -NH(C -C
), -N(C -C 6alkyl)(C-C 6alkyl), - NG -C
Balukyd hérem, GaGipidtaately/io)a corﬁﬂir(@(t@(c@wtaﬁl@’ﬂérkzyda)lyte to be analyzed In

certain 8@%[’;‘9{‘6’ tr‘gsggr%\s)fro% e:l\p'c;,%gl&%los)@mp?e %ﬁ)lo%céh rﬁy |e’|l is generally
considetéd &mainkiekial obt4ih&d fbin alﬁ(r@ﬁjﬁ%el (b-gCh@rabedn)mal flaR)) bbeteria, fungi,

protist, &@%}Fgékhﬂglc%gﬁ {a%p be'i 'rh fghﬁ{(lgaugmg scc)i% materials (e.qg. tissue, cell
pellets ar(ﬂ@)s(l@)-aﬁe@idfodléal flGids (é garrin@xmam %@Nakiahmotlclﬂurdlm mouth wash

refe tp.a ra a orrrulaaryl
(containjibiion e Preterehy sab Plsiolias avxad oy adot
(C6-Ci4aryl)am no radical s include, but are not
ted to, phenylam no (anilido), 1-naphthylam no,
ht hyl am no and the like. An (aryl)am no group can

N%trmaltbﬁélllé utiliedd wC@tabﬁﬁ)rmslbaﬂaw §®c®6rﬁetﬂy, Suok @s ®ALDI
spectroBiet; B Bl o BRLH MR SO SRaTBE S Pa e Ry ggees from
each otbél, kydbhsofB the epaldyyimparted\§yOihe 1453 bkyton§ (0l (Etraksfer the energy to the

analyte %I%g%( @e.weﬂ%%%%é |n %(15%'( gs:q%p&on g?&q%tlj)rc %9@'?% analyte is ionized,

a mass@@bé‘t;dn)eter@&h abyeinax i flight OCOF ) &samA¢y ban bé&usddodlkadsure ion masses.

Eb bl 943 ek T g Snep e e fepends upon the

type of bl()ﬁvroléc)l@manalyﬁécﬁrBorte&amb% r oupleibraciad anah@iscoyAnhassSsptrometry, a

matr S S o e P YR CIRIE S oFP P agmpglumeiate (DAC).

Anotheipietiy Intatyrial asélﬁtafftahmb@dymzam dﬁsﬁ@pl@td”lmlwew is 268~ dihydroxybenzoic

acid (Dé‘ﬁs#)%ﬁ)é)(s&?srugfgfsef&g#agg%l{?%mg 41 dﬁg?lmsﬁt@ea?@?ggthat interferes
with samblieCihalyaig. bﬁpﬁa@aﬁ&%y@m@mﬁﬁ@meﬁmd (GLCHICA) is\th,exBmbte, of a widely

used mgﬁgﬁg&h{mnlzap Xrapﬁqré{ﬂnaqﬁw_ptl es |rlt(%165r69(s§erd laser time-of-flight
mass séutlokneltry, HoWe(€) 6GHCA adlts dre d&n&h&yémﬁﬂnterfere with the ability to

acouratpirElabt By Pndiey i SR ST A0 RbERY B6n (A gy be used wit

cont ai ning 3-8 carbon atons. Representative exanpl es
of a C3-Cgcycl oal kyl include, but are not Iimted to,
cycl opropyl, cyclobutyl, cyc?opentyl cycl ohexyl,

cycl oheptyl and cyclooctyl A cycloalkyl can be
unsubstituted or independently substituted with one or
nore e.g. 1 to 3 of the foll ow nggroups which nmay be
the same or different: halogen, NHQ NH(O Cealkyl)

~ o~



C(O NH2, (G -Co6al kyl)am do-, or -NO2. "Bicyclic
heterocycle" refers to a bicyclic cycloal kyl or
whewyodisel cycl oal kenyl in which 1-4 of the ri nBCTHS19091031020
atons have been independently replaced with an N, O or
S atom The bicyclic heterocyclic ring can be attached
via a nitrogen, sulfur, or carbon atom Representative
exanpl es of a bicyclic G -Cgheterocycle group include,
free radigal s@rv@ng@tadkjltlﬂeé @sbctibed h&dml fonhk.improved mass spectrometric analysis are

descrlbgqie‘f%ﬁh dr o So no) '@¥%§é$c:tg§f}£ﬁ2:53?%{95?'&W,bg.o?’%ﬂzgerald and L.M.
Smith (Almﬁuksfem B.@bwt Brorﬁdll.kSttud woSs] 204 117- m(m)ea@d NBRIheff et gl. (Mass

Spectro&nqtrfyé'}p ! tvpseéé)(l@gg%ﬂ%%raﬂ@e i]ihv!gv'}a:acrg here¥>y mcorporateg1 g‘; reference) and
exampléebinagiyed mbl(Ge,~vdeaukirhi)atioh, 84 GHdmydydbyyabétspherdak QTHAP), anthranilic

acid, nl%nwﬁl(iqepllcy}enag% k'§?(§m/9ﬂ'80|01- 2C o rB°§%1p%e@Y¥6mqtﬁ '_5-
propen;ﬁﬂbk&)’)hﬁalon-omﬂl@X[O@FBﬁsﬁlablle)chd (SA), dithranol (DIT), 3-aminoquinoline, trans-3-

ndoleairgic a1kt OB Deed PRGHRBM oo e € 26

d.hydrok@o@t@hér%r@htermrc d@i(ﬂﬁéﬂf@da@ib&?lﬁbdﬁ@l?ﬁd@&fdﬁﬂmn@aw ng two
uari ne ato a .. OT A . -
Ehe TRl BB Gt Compincr b af e (Bros cnelis@priogiesseter matixis
deposﬂédﬂdn edubsite. Whea dnalytes e bnbeadddinsuhatik belighd-absorbing material, the
ess ot herwi.se s eC|fieﬁ¢ as uiﬁd Ferein n%@ns ﬁhaﬁt
matrix '%\9“%’3'%)&”8?1%““‘{1/%08 RFFialvg Qeg?”a &0 P INEREraien pranalyte
molecul@plin §d1aé fymsntdshé Lsliaad cgsuipe hagribaakraishsining ltﬁehd:ry%télhzatlon or at

least in%ﬁk%&&%da}%@_&%@éﬁ%ﬁ@ g%lgnaﬁxgzgfs@)ls a(Yve)n ageous for the MALDI
process. NHEo ke (ebhbddimadrity, | the addibike(iOFitt mixedWitithe mdH Ol in solution, and

the corr%ddﬁ?%lx mag @/la\lé@é\fq&ﬂ?lﬁloné! 21 o C 6a %t@qe where it crystallizes.

GG Enbbdifeatsk yalrix is GeEI(tel O%I@é Ms)rate@ﬁf@ﬂrﬂ@sefete spots by
dlssolw%m%paettng rlrgérlJl rsglaﬂ%%g?pnsﬁgé)égrq?cgem rllﬁ ﬂégl%agﬁ%scﬁ% sucﬁ as water.

The resGfihg sbiaticeis depvsitedi @@, the MALDN shbstrite piid thetsaibsteate Radbde dlaced in a

nkey, chi zee, .baboan or. .gori.lla., The
vacuuigiyioes s§ah FBODE e Sseants it Lablien sisdinde vapuyme In one
embodifie@t @Btorbid\eeiit debveseasith® niatrddmEBKal néither BIRhY oAl dowibdination with other
and therefore, can be utilized in order to inhibit
matrice§hnormal cell growth in which PBK plays a role. Thus,
Vb@od%hhéthod’s &ri be el fof depﬁ)siﬂthWe m’atﬂuur@mmm \?ﬁél@’ﬁab% substrate. In
elnt e treatnment o sorders wt C
one emEBﬁ’i hec%tm'w%‘wavaf ﬁa%lb?'FES‘ﬁQI 'deof-‘%k‘ %ﬁpé"aa’i‘% §F?8F-at: giexample, the
matrix rﬁatehalasn roesdrea@@e@n atlisstragcaer 08 iadalylecre 1 sidedet s later time using

an appgpiae INiE CispRanes BOR/SUS (5 0. DL LRt BT tobt ysansTidlgvices). In
some eANGHIORRRE $HeSeleinBntd 20 Oghasied th @pitiertion. Panexaeailé,tthe matrix and

addltlveseq_nrheyfﬁdl o r}ﬁjo(;:%[n |s§dlveé |B)ﬂ,§orlxeg®rt I g%lq%%mﬂ} tBe SWPPérate together,
followe bﬁ&%@tdditmﬂ @fﬂ?h @nalptes 3@36me>9€miobﬁ5r&tnt$ anastrix oeiatriyraaidttite deposit
i nhi biting e ectsa are e rea
can be il e oEo SFERRS Mg LB b As bk SEhe hygorates.
SubsequBh (wpaﬁltlod ymﬁwmsolumﬂbre@pemr@ dried rh&ttk a3suRs ingddrtial dissolution of
r us, cance

the drie K flaphsiAnd PG OAIIZASHEaRe ¢ GRgo Lk ReFh iR anayte.
radtein, erpldddinh eas, axmcerreducue@ abditvaie iirectiyasilizd Caa na@ix, material,

and in q%%a%#%eht&aﬁﬂgﬁaémqée Yeng qjﬁgwecartﬁléggﬁ:a C%Fn%%r?ent of a matrix
soft-ti ssue or bone sarcomm, etc. The
3H[1,2,3]triazol o 4, 5- d]pyrbnldlne conmpounds of the
present invention exhibit an™nTOR inhibitory activity
and therefore, can be utilized in order to inhibit
abnormal cell growh in which nTOR plays a role. Thus,
the 3H[1,2,3]triazol o[ 4,5-d] pyri m di ne conpounds are
effectlve |n the treatnent of dlsorders wi th which

o, T o — e g— L T Y 1



surroundi ng the capsul e can be inbibed by the driving
conpound, which swells to displace the agent or agent
W@ ovposisti on t hrough an aperture. These del i vePgT/US2009/031020
pl atforns can provide an essentially zero order
delivery profile as opposed to the spi ked profiles of
i mredi ate rel easefornul ations. A tinme-delay materi al
such as gl ycerol nonostearate or glycerol stearate can
materiafl MatriRendieedl in £3ndd e®boFOShisi ifRSIBaIdutckddengi@iarghd one or more

exci pients such as mannitol, | actose, starch,
of the MRS ﬁE%?tmweéwam gatelialy ‘Sﬁﬁc%‘%‘g}h@.{lﬂﬁ”r{?-% ANer gke obHPA, DAC,
DHB, cm:g:nf gﬂmmwreb " @nrlatsa\, hgn, WIR]BAﬁslﬁ?ﬁinbonm&brﬁét(mivmgﬁné@dl@f-ﬁaducing
.. 0O arnaceuti ca raae. an er .as C e .
adtditivegs RGO GrOTEHGE TSGR SPROUBRISITET: PRk 1ok Uk 79yt poucing
additivear@A g edilveers 89% tb hey nofveighiofiite burallvaiRcbfftied matrix material (e.g.,

Lntravepous adpl pi Lon.. Typically, compositi o o ono
about 0P BAM R AST BT b o YRR s OBRE M, 75, 0
85%, 90% @ 9BYChyaMsI gL trb;lJé\feequ W?ﬂ‘blgtrcﬁ tmlaﬁiga::ieyer_iatm @nd sometimes the

copposi tions. can also include a sol ubilizing agent. ,
adduct-GEBa AP BHS B Tole 208 A elih P B BT EaRs Specirometic
matrix) @Pdboanal20y1:1acl:uglel: &7, Mol - 1@neguhet 8.c1:$2/cM B:10, 1:9, 1:8, 1:7, 1:6,
1- 14Ii%no%q%ﬁe to | essen pain at the site of the
5, 14y [l o T €8MBal |y, the ingredients are supplied
ei ther separately or mxed together in unit dosage
fangg for exanple, as a dry |lyophilized powder or

I8¥€ free concentrate in a hernetically seal ed

sonked heeins theltems “aduaiaudiey addinac kel §ebstande @atiéd® any one or

e quanti of active a t. ere the conpound of
more oftig cMBRMY prTaRN e o o8 T RANSa By ToF FPad Ry These
comporfaltd ortrbgged intitidé thesanaskli ahiaBites nRArbbateritl Sulsiatd ér cAtbinations

be di spensed, for example, wth ap infusion bottle L
thereof.C ghqeéﬁa ?{Bb%({lr@pri}tfset Bﬁﬁﬁp@gg{ﬂqlw%&vg&amﬂ&: agp, or any derivatives
thereof Sithis0BstaMizly ¢he aencadetirducihg efiectpr esent i nventi on or

har maceuti cal | cceptabl e salt, thereof is .
bt BR SRR ksl B i St Fatial scaugpgsr. Any free
radical §&ivehdyrealtaise fduss & inBss Ritirb@epicevaleld, s ihattaihestances suitable

ngr edi en can be mxed prior..to admnjstration, | .
for use i1 HeRsrent SBEEY avseh ATt e, 2k BRBl: Baiiesicd e radical
scaven@drs oudenwihdut dalthonaasepbiabtia, ahdl, fobetriend!, ©aspHeeol, coenzyme

dm ni st d [ 1y t h th . .
Q10, mp Rl Biohas e R SRR e Ao, Feprgine” preranan
canthaa@thin) iflatdradsi (0135 1 ®66IPS apiybisin Stahderitia), ddvonbie (8.9dYuareétil,Iaempferol,

. Jdnner linings of, the bodily passages . ncluding . , .
myriceti RoeT RN dRee s ne B S SEE, Nfhpita Rappgig eriodictyol
isoﬂavoaarphtmeeawgrehe@b_.g.ugemst'emgdéibﬁeimrgmﬁleilrn),@ﬂmaﬁuﬂdgel.@.f rds:v@ratrol,
o BRGE bR 85, 2o BIEE RSk SR 0 b,
petunidmiSenslicdtids Sl astérons g., @anahic agagilliceicide sallcglidacid, rosmarinic acid,

oS Bl o S AALB Rpsrncis
(e.g., cwroirhiai xarmigorieBesilyarapiounthendl) bhe opjaaremtiokidarantd.@Ncidlc acid, oxalic

acid, pBRG ORI o KES NI of " R LR SR Ghart oan

readily RENtI HeoREEEH] isc@ehg(_arédlﬁtﬁ@g@blljifﬁbﬁaaést ar]( a!ﬁtﬁj‘lt&@forfnhairri]x for mass
non-toxic. to the skin, and allo elivery of the :
spectrogiybY feiing )46 LB ULD SR BOPER T Hoe OV RICAGARCS caANN in the
Examplés Befelre skin. The carrier may take any nunber of forns
such as creans or ointnents, pastes, gels, or
occl usi ve devices. The creans or ointnents nay be
viscous liquid orsem solid enul sions of either the
oi |l -in-water or mater-in-oilﬂfype. Past es conprised of
absor ptive powders dispersed 1n petroleum or
hydr ophi li c petrol eum contai ning the active ingredient
may al so be suitable. A variety of occlusive devices
may be used to rel ease the conpound of the present
i nvention or pharmaceutically acceptable salt thereof

. o .



(a) Appropriately substituted aryl or heteroaryl

boroni ¢ acid/ (PPh3)4Pd(0) DVE/ NaHCO 3 or Na2CO3/ m
woerwe/ogs4t hermal (b) (CF3CO) 20 or COC 2/ CH2C PXT/ESBDY/031020

NH2( CH2) 2NMe 2

3- (1 -Benzyl - pi peridi n-4-yl)-5-chl oro-7-norpholin-4-yl -

3H[I,2,3]triazol o[ 4,5-d] pyri m di ne snoot hl y under went

Suzuki coupling with a variety of aryl and heteroaryl

Pogapid mBs&ditientsHhakabiaité @substadtiallyd@evdirmintie® Bndl iRefore does not

need to}%‘?iﬂg&sﬁ@ %@ﬂgh%%ggﬂg % ‘29 g&g at e%{éﬁwl I {a] 3hmey Be purified by
method8&h&Wn (HAR8 aARe rerNaHGRBLrifidsTesr ey pleh By Bh-dX0BMR)eQESIN purification.

INE By cAncRosisalveg ke K (P15 FPIVER &) Weterk g doposited on

preloaddd nEoOver depoSiedvedirctly or meéme&hhautvmr@llea&af ingtrix. @fternatively, the

addltlvecraayggs %@mﬁﬂnpﬁ llltﬁ;[rbelf %%&Iﬁﬁ)élﬂg/ O%J%g%poa@q%or\ég\?esu%/)ﬁtéa%e lﬂ1e additive

and mapixangy} Be ssravinedOMRaib@Meefiratiof 8) matrix of 1 to about 20 mg/ml and a

concenﬁét%/%éﬁﬁgqelg%ln%%ég . o(z% gé%;nmélpd (f%éﬁi{;ien amounts of additive

will not ts@mﬁeﬁraltyuédijo(a(lhe B dRONFYrmBXidal, ANhTé*Esmg too much additive can suppress the

parent sclgnags]@ (la 'qu?gggﬂg(ht@r Thosﬁan(gr g@ k\e?aéﬁglr lgledtl Bau&ﬂe Wl{hout undue
experinmn(diioq Srdshropricpdemyplint-of ageitiphl dptimrziHng |anaIyS|s ofa partlcular analyte

t | ..5- d 3- t
oy vary oG PG AU DS uREG e e &Y SestiSh e stios.
trﬁJdrndJeith)dlﬁh%hl%rth%m\dﬁct- reemmpaddifvetrhgy 185 tSyd H6@dr in combination

i onfFUE RSB EEL & o S b SOVl e0 LB o VAL S
additive( d&ihse) c‘kﬂﬁblrﬁéB)Wlt%ﬁér MNeditves capabi@sredidify B4ekgunblaotde in mass

T NH/ | [ THF . . .
spectrag t@(ﬂ%ﬁ%ﬂ]"’& %J'@E"Fn ﬁd%"gﬁ R ﬁa?%'maglgykeﬁwraww,n Bite Ry iylarly

volatile aﬁ)nS)bM dlbzasfﬁCd‘retfﬁasib arivasnioenisits t Pebférabiyeiidyalt additives are not too

basic SLiChé‘l EW i e{ﬁ W@ﬂms&mg‘?@lﬁﬁp& agalﬁg%qhm%dﬁlgﬁs &30 ge monobasic
phosph&&% lahd sQIml@é (e7g, mhbnﬁhhmdhmmwhéw)’ and dibasic ditgesse.g.,

t f th
ammony 4t ABGe S iz T e o Ire R g - agmii g Sl o1
[cheamrdﬁﬁb@hheme t8e ad{aot- rédddmympbwyéd@ﬂcr@amc @Acbabate, a salt

thereof Byt ?’cgvi'q%_pe(r?%ﬁ)% qrb?ﬁ%) (f asl ae%lj)g X@g@%\p@ aé@é ?%Iﬁ_ﬁ'\ﬂ%—yautomers)

having 2sﬁu&hr@fdo@bl@hr@-tﬁlthdQ’rlél\mﬁ”glfcﬂhmla no-pyri m di ne, prepared
as shown in Schene 1, was converted to nethyl
3-((5-chl oro-7-nmor phol i no- 3H |
2,3]triazol o[ 4,5-d] pyri m di n-3-yl)net hyl)benzoate.
4z uki qupllng wi t h m hydr oxypheneyl boroni ¢ acid gave
¥ r shown. Renoval of the ester group
ben oi c acid, which was converted to a variety
of am Schene 9 : Final Products As an alternative
synt hgsi s, \the triazole ring could be constructed
firdO and t@H pyrinidine ring annealed to it.
5- Amino-1| -substituted-1H1, 2, 3-triazol e-4-car boxamn de
conmpounds coul d be made from substituted azi de
Whae"nonpounds and 2-cyanoacetam de. Reaction with urea

3 4 3
B ABE? I ErelPat pre OManaiosen, B R S2P PG G GHR(R" SR
NR%¥‘4HU6FD di one shown. Treatment with POCI 3 woul d give
the key internedi ate
5,7-dichloro-3-substituted-3H[1,2,3]triazol o[ 4, 5-
d] pyrim dine. Reaction with an am ne 4 and Suzuki
coupling with a boronic aci 1of the formul a
(R2)r-Ar-B(OH)2 would give a variety of final products
of formula 1.Schene 10: A general synthesis of 1
starts with the readily avail abl e
2,4, 6-hal o-5-nitropyrimdine compounds 3. Reaction
mnth amne 4 follomed by annulatlon of the trlazole

T ~1 1 ~1 o o




HPLC ( TFA-nmet hod) to give
| -{4-]3-(I-benzyl pi peridin-4-yl)-7-norpholin-4-yl-3H
W@ Rqo2/08i8er i azol o[ 4, 5-d] pyri m di n-5-yl ] phenyl } - BeT/BSZ009/681020

et hyl am no) ethyl Jurea (33 ng, 29%yvyield) M5 (ESI) mz

585. 3 and

N-{4-[3- (Il -benzyl pi peridin-4-yl)-7-norpholin-4-yl-3H

[1,2,3]triazol o[ 4,5-d] pyrimdin-5-yl]phenyl}-2,2,2-tri

RP uod RAGREpERJERLY 3 mmlkﬁ%)éewlehled)r cMnd, BBh) optichalpfubdtituted aryl

Efaqple qh % rptlon | h |
carbocycli¢ yng. aryl hejsy |'Cp”’19ePP%r@W 2PPGYCHE HEY BHAIN-AYLNSIprogyglic ring.
Ascorbitlacid, a31]atdgts ag6d péréinSgahepally iafd flédrbtical $qhenyihg agertEtdmglftee radical

scaven@nggctm?m%j grtl hg% égllfj%tnhfo?] c\%fﬁgteréjlggg@m %nb?/ tlge %&r%orq%f ordinary skill in
the art @:d. artl(altlo@&ﬁtﬁ)éh-omdﬁﬁén gdant 4uoH ds Z,6-dichlorophenol-indophenol (DCPIP),
triazol o[ 4, 5-d] pyri m di n-5-yl

- rpho
odine, POGRER e Bt o N oSl eEniotle o0& The react on
The teimeop@many subisetitdd s 38edrhéreinRdibatea man ehe(gdMidutar group or
r eact éon m. xt u

THE, 2 , 4 ) and th was
groups Bging PSE‘%&P‘ ”é?dwgfat"%é‘ﬁaﬂonr*l%(ﬁmg?ﬂéu BIRN: §’r\£{7§r$ovré9fogf8ﬁps may have
one or MBrendnatiyaiF RS RUTts. 2 dot stReidedepedifisd, Uhe tordiumber of such

substltt{?eg{s( Latﬂg%% Er%%ngr?te% gﬁueﬁ' ?ci,'%je(n;FA P‘BE{]% |a?c¥5ns4pr>9?er§ 1qn tpé Ens\r}ubstltuted

form of i grag®behd ,déscd]bew Wriet Bn 5ptydn]apkbﬂi$}ﬂubnt |3~atf§<§rfe)d|m gdouble bond,
ar at i

such asl(\gt?ggg@l 32 /0 6 é? 1o grﬁ%p%{)e& L%tho [aIaI% qc§§ oqo tﬂe ?otal number of
substitlefitsShatl m#ybé mclided %reyudedeatcbaﬂd]ngaﬁ e candrtlissr o‘Bta%]Iable valences.

N-[ 2- (2- Chl or o- 6- mor phal i n-4 tro
ARA R0 2 oneiog8 il cana s |oaFaPle P Ao (065 caplbe of
preparadiofadisglfd. an endtchsd, W@leﬁe\ﬁéﬁl‘diét@ht@@ npadd taitied eemf P, i, understood in

.8 | d t | di ' 184 , 1.8 | .
the art i3} 3 BRATHIo B e La e DAL ) o b 6« FPSpisAly may De'aci
additiorga0td irsiolVrizbiRordBnic 89 Yegan il at)ds dvithd &fhks)mdy, in BéTade ofSddific forms of

2 . . . . .
the CO”TQ-OPQQ? el thenygntiendn yeparsd ,f(gpblﬂgqgiaﬂlp@_rgrgaaﬁt?aﬁ]ea.i ﬁ[e@ywtly, the
compounidis 269 prebhield]or aced éﬁbﬂ@n\@éut@é&péﬁc@@té@}é $td edpaded &4 addition

productgH‘ ﬁr&ér'rznagglll{fprpﬁy %‘é:%?) e%i{%é&}él ¢ gu@@P%n%%%h?@l&%eptable

acids amd b@iﬁ?&@w@llfﬁ@ﬁ@i\%}we%&i gidh%stHg?rdc?mb mmtsdlblcthy@&ﬂﬁomic, acetic,
: %.yi e . : : : 1. St : .
actc, o, 57 RRtAg, S 7 RrgN R ASHEg 23l andRprsiup hygraxie godium

hydrox@e' ram%dhlﬂlmihyy}o)(rd%t toffelne, agtdudrantlges)asd }ﬂfealp@rfettformlng baS|c salts.

Methodgf f?)'l péﬁéeﬁ%kion cgttrpﬁ/?qprgérh or Egar%mr ﬁh%bpﬁheﬂdﬁ Hﬁ%qrrs Igﬁame cases, the
compo@ﬂlé@ﬁd&ﬁcw%n‘ﬁbbth MsaNOidioant & basi¢ untlional gupnialwhich case they may have

1 (st 3) t ' the final
e PR T ASGH A A e e sl b

Asdyreipacidtanaibgefoften contain one or more chiral centers. The mvention includes

N 4 o O A e R
of chiraNoriy, [ifcidindnademicypiremnsd. ) It dlsoengdrmbdssed thel vadbbis diastereomers and

tautom%%haﬁrcét E? gzol BE)?FR? Qﬂngé ({,?cghrge %vgntloet y lglsoagggtalrr}nmore than one

tautoméﬂ@rfprl'ﬁm|thé1dép|M£jon[He,rélén 3f bitid ﬁZlgani[r%l; for dérgbehlem:éi bhly3and i aBo
acet am nmo an
understgOq I BOTHAR O et BRBRTR: abPg TSEae 1. 0 mrol)

A@Iub@ovmérgmpmqeﬂlw ‘alkd, t@II@hMEalﬁdT%IK‘thalncmlﬂe@UG“ghl(&@ln branched-

chain a ; I8HaI8 ”N— 02, afjé*,a h raqgg{g} 7 nls) H@ﬁ?lvj’hwh contain only C
E;?foﬁg/ el d I(\{S g%yg ES Eﬁ@nﬁy Og

- 7-nor phol i n- 4-yl - 3H

[1,2,3]triazol o[4,5-d]pyrimgjn-3-yl}ethyl)acetam de.

N-(2- {5-[3-(hydroxynethyl)phenyl]-7-

nmor pholin-4-yl-3H[1,2,3]triazol o[ 4, 5-d] pyri m di n-3-vyl
}ethyl)acetam de was prepared from

N[ 2- (5-chl oro-7-nmorpholin-4-yl-[1,2,3]triazolo[4,5-d]p
yrimdin-3-yl)-ethyl]-acetam de (150 ng, 0.5 mol) and



6- chl oroni coti noyl al dehyde (20 ng, 0.14 mmol ), NaBH3CN
(20 ng, 0.1 8 mml ), and zZnd 2 (20 ng, 0.18 mml) as
waele®enytsed in exanple 13 to give the product (POI/D#H2009031020
1 %yield); M5 (ESI) nmlz 508.2. Exanple 21 Preparation
of
5-(3-{I-[(5-nmethyl -2-thienyl)nethyl]piperidin-4-yl}-7-
nor phol i n- 4-
and H wHen3hky dredindlibstitag®! BkdhSieslinglite Medhy-dihyl] is¢auty dtyatoBesyl,
rom

cyclopep IS A aRPa. b P hSl Helals Byrabey.afagon ateiin each
such gro@p bé| s)omeftlhﬁb Rrescrided h3keiMs.g. Owﬂén?th@l”gbbl)p can contain up to ten carbon
atoms q\%?@ l t hl O en%aﬂ(%al deh%gaﬂ%&ﬁ %n%(b%@n Hg%r%@tqrgs (N,Oand S
typicallyypd hllcﬁﬁedd@&?@;ﬂa@%brlbdh SSmRIsen &&etc@ngfl grﬁup&]eormx@dma the numbers
describ%si?)%nargypot]:]g/o h Stl||%l’ltten as%ESl& epresenzt the sum of ﬁ1e number of carbon
atoms iﬁ’cr[e?gr()hp Pk e Mrpl@érldﬂB@ckﬂh&érba%ﬂf@lhﬁlfwbIlrfbltfbekﬂas?rbblacements for
carbon bl W 4S5R0S) e BN o gl -3 ol v

'Fllj/m@illl_ydﬂh@-aﬂcyy latk@hlyl[dnd 21k3hyIrsudetili@fté obthd paehtidn ebntaibolé 10C (alkyl)
or two ?@%k%bgl;q%é%gﬁig%rﬁg%?tﬂy 8}6?2 cgﬂ%lr{'zau a#lgajlyyi)n%lt\jvo 8C (alkenyl or
alkyny!Neg3iri@stihels2Reyghntdln dBe qulal)(yl) aﬂtd/ozl'(q&ﬂ(e(n?(brlwcyn@l) 1/3 smgle group can
mcludem_o&e%as d gé:%,%)ﬁpﬂ |g|9§’)‘(€§|"jor rQu tl@igﬁg @ugl@groups are
includedPivipiarniad demitdh of the term * aIkenyI when they contain at least one carbon-carbon
double E rip3 Fd g}g mclugeé Wl%hln?he ter | glEyrR/?rV\I/hdelnqhgy gc!ritéir?émggtho%lel carbon-
carbon Erlpje’zb(ﬁidt ri azol o[ 4, 5-d] pyri m di n-5-yl }pyridin-3-ol was

Bl o 1y A 22 ool et i st uch
substitutipy Friatte$ séns@l chedficalty, Thi€d 6ubatidlents iAcidde, but are not limited to, halo, =0,

=N-CN ?rdj o3 &W?\I@a%dﬁézs% nﬁﬁé@“@"hm’ﬂfﬁ%o@ﬁ) NRCOR,

CN, COtFs @OMRS OOCRXAGOR, end RICL owigkreia dable Rois crdmpéndelﬁy mﬁgm&?s alkyl, C2-
oo

(023] heteé/(%gllf(y"?,l (Sj% -C8 acyl( E§|88 hettzaroacﬁ 82 C%Xa?k%yF C% é:) Le eroa enyI C2-C8 alkynyl,

C2-C8 Beté@alkynyl( Co-TaD Y - driE5-Cll 0l A @todylydnd@ddnyr isfiptienalgisabdtituted with

o, =G ARy PG G IR SR 060 R MRS MR SR

NR'COQDRY, INRICOR3-GN,.COQR, 0TGRS, eD0ERYMOR’, and NO,, wherein each R’ is

ndopergieh i FRE B i G-cb ik st 2 dayp Aatheh CE%10 anyior

C5-C10Me¥rbaryl. mylhmkenmd@zmynﬁgmpbabmelswbe s(JBﬁltm‘tEd bQ.CHEC8 acyl, C2-

C8 hotdgoa B 0 39 BEaeFH g Ao dh Bl of B G Ep e by the

substituehddhigitaré dfprapriatd fdr the pabalhr givbp.(ESI) mz 477. 2.

%%@%g?ﬁvﬁ%r%%?o@%lfwl h@yéi{ﬁﬁﬁt ﬂre4o;§}||on%JH_subst|tuted and are of

the fornilla 233 Rai abeletl Ra & 1dbpgnias aky: S2-is] Heitereslkg) 021C8ydIkengl, C2-C8

oA B e e B BT ¥y oo o
C5-C10[ Hhet&odiyt, IG7aZ 0 afyihikA, dF ©BrC Iﬁbtéro%rﬂéll)}myamdddaﬁh Raadro(@2B optionally

SUbStItL@% Wl%‘l gnqurntgf)wzﬁub'\btgﬁntgﬁglg{\{taggf)r)égbh 2Q) —i\l ﬁhlol—l)\l -OR’, =NR’, OR’,
NR’2, sm%@@\l $®,§ng NFOSOSR’ nnalooNlagd\JEmOcm( RE’COR’, GNLEOOR’, CONR’,

OOCR’ ?@8% ér%ﬁ?eell A lfgqﬂ]dgn@/ﬂgé}(%éél%ﬁ(%é)gg%eteroalkyl C1-

Preparat|on of

5-(3-{1-[(4, 5-di net hyl - 2- thlﬁ?yl)nethyl]plperldln 4-yl
}-7-nor phol i n-

4-yl-3H[1,2,3]triazol o[ 4,5-d] pyri mdin-5-yl)pyridin-3
-ol was prepared from 5-(7-norpholin-

4-yl -3-piperidin-4-yl-3H[1,2,3]triazolo[4,5-d]pyrimd
in-5-yl)pyridin-3-ol (25 ng, 0.066 mmol),



and cooled to O C and acidified (pH<l) with HO (6N).
During the acidification a white solid was forned,
wakioehowas col |l ected by filtration. The filterPCHKS200E631020

washed with water (10 nlL) and dried in a vacuum oven
to give the product as off-white solid (3.34g, 98 %
yield). M5 (ESI) nlz 489.3 Exanple 43 Preparation
of 7V-[ 2- (di met hyl am no) et hyl ] -4- ({[ 4- (3- et hyl - 7- nor pho

C6 acyll CR-Ch ydterdatyl, C6-C10 aryl, C5-C10 heteroaryI C7-12 arylalkyl, or C6-12

heteroag)ﬁa ﬁ)dg%aé:hfgmgl 5[ls4 eﬁt@%fﬁ{ %ng)rggtgllfﬁngo\gl o} Véheng !g]rgggtiggasg clte}d from halo,
C1-C4 ajﬁy‘a?@zbﬂdwet?oélhﬁfﬂ(@%cgl @10UE heiterda@yl, hydroxy, amino, and =O; and
L G- G- - €. - (- DI I N- . . ..
whereingpiR $ai B Toked rfps a1ooL el bayest ek AR Ry Pzt gp fairee
heteroatd?ﬂé‘@@le(}tadffrﬁm)méﬂﬂé@d 8. &t b6né 20D othehitsd RanBTOEEC-Ra is H or Me.
relarzaliy Hegrasry <Aene prozkynyanting Thnals Fe Endiery to te

correspbﬂ,&r-"rg ﬁWro@arByll'(ﬁmi/I) alkéhyﬂiﬁlhky élkym&) g'FblEps( Butthg ‘Hetergi t\éﬁ?né\l'efer to groups

that cor['taup%gel_p fqré’eﬁg% }\lgt}%%/@%t&)n? c& 9’&) %thereo??v{tﬁh?he backbone

reS|due5t-th )aplleagtxdn]emarﬂzﬁhrmymmmcaﬂ)samm@aﬂ@l askehyleebaggyl didap is
replaced [bz 0(18I rﬁppghe(ﬁ aetgfo[aﬁrTs t@'\{ew a}nl((e:ger%aqw Qhe;erf;}a)llke)ri;yé’lquffeteroalkynyl

group. 4';nygyp&:all'bnd preferred sizes for heterogorms of aIkyI a]lkenyl and aIkynyI groups are
tri 0 rimdin-5- en
general&r}hﬁaa%gﬁf E L:ofl_ﬁﬁpo}\gég %drog@rb%%pgﬁd?n }\r/% Egﬁyerﬁf ihat may be
presentpdh8 hefexsioeard4hdsep@aattioss described above for the hydrocarbyl groups.
For rea%%_sgoi%&ﬁergé:a[%%&BE@lallsro_lﬂ]_d\elrs_tc?’od'_t'-hgt,l’ur%l’egg ot%(rall'vﬁsze()lsp?ecified, such
groups Wb hphiaavid mdrd thah (o oBitiybed Peteratdnd exteprwiidrariyl dxplesup is
tyoquﬁl\b” eg The tit I e E Sgound was prepared as described
present RES &R AMBINETH PRy
WhI€ [tk Saetidayl hefeimiiciiaek ichicldali)l aij'lcycIoaIkyIaIkyI groups, the term

cycIoaIgylll W@}/%)tgrﬁlfgé ger%Equ@Sdie%%g}/“ E'%rgo%ﬁh%@% ro(?nn |c]gcr:&rpbtﬁat |¥|connected via
a ring carbaRtakyth, naet gt g/ {K0 may bd udediailelcribech MirbScychdndr-aromatic

group tr?ﬁlr?ﬁ %lﬁztgﬂ %ﬁég%ﬂ@tw%ﬁaﬁgl a&%}g EPn%\arlg/? ‘%epegocygfyﬁ may be

used toldebéritleZ ﬁémadmrﬁtlﬁﬁyﬂlb@rodptﬁalydont% atleast one heteroatom as a ring

membet 30 gt sy Teseh Br e PHpIScle i > b b ey b Gear Neand

“hetero(?;fc@wl@ﬂ; azayl' ll;@ui&dd‘ate deastbevsush targeadipethaiis tebndsidd td@noth@r molecule
ofr - - (.o- . .
throughea( Iﬁrﬁe h?ﬁ)é ﬁeeoanqqsu@sg}tpe@t'gl_ﬂ'rat ape gj tlap|e6{9r ﬁhs[cxclgalml (g)/rc|oﬁlkylalkyl

heterocgltIi; &Whétﬁmwylblkﬁ-gi'é;ds(ée the same as those described above for alkyl groups.

As usecgger@;}/r‘yﬁ@ggrearrﬂg/nsal o é(f gjgeaélrggosg%at] Jéfr‘] aéil %qu@gggngjor t(NO agﬁ)ng as the

ring is ridt @fafait] on of

é« ge,q n%lenm_eta[%ll gnm;cs;?n?%agsggggo&pf %&I@pr |ng an a%yl aIkenyI pathylnyI aryl or
arylalkypsadioal sltathbd yt dnenefitiié lweardiaeyhlence positions of a carbonyl carbon atom,

and hotRfbaBiraiins, 8 The LT T pRRU A SionES Bikinin &' S PE° daroig other than the
carbony} chrbbA-ha8 beémbptated by a heteroatom chosen from N, O and S. Thus heteroacyl

h | | 5-.d] di p- 5-yl
oo Pl S it L 2 Shigeazol of 4, Sl N m a5
Aﬁyﬂa}ld heterdalyhytbephylevade atd a8 drddp iomolecdle IWhich &g are
atachef ol e e s FOR e S e RO RSA o ac

(di met hyl am no) et hyl ]-4-({[ 4-(3-ethyl -7-nor pholin-4-yl
-3 H[I,2,3]triazol o 4, 5- d]p1y4r|md|n 5-
yl)phenyl]carbarmyl}am no) - L/ - met hyl benzam de as a
free base. The free base was treated with MeOH/ HC to
form

-[ 2- (di met hyl am no) et hyl ] - 4- ({[ 4- ( 3- et hyl - 7- nor phol i n-
4 yI 3 H

~1 + " 1 r a = I L L L L - 1\




HOBT (30 ng, 0.2 nmmol) and EDCI (40 ng, 0.2 mml) in
anhydrous THF ( 1 nL) to give |-{4-
wQ ¢®@9B9iunet hyl pi perazi n- 1-yl)carbonyl ] phenyl BCT/US2009/031020

-3-[4-(3-ethyl -7-norpholin-4-yl-3H

[1,2,3]triazol o[4,5-d]pyrimdin-5-yl)phenyl]urea (23

ng, 40 %yield). M5 (ESI) mz 599. Exanple 60

Preparation of 4-({ [4-(3-ethyl-7-norpholin-4-yl-3 H

groups,[whiéh Btiutié faa9l, acdtdl, pivalbly andibelizayl, and EL)GBRsoheyl groups, which

include Ene(tl?c[xda%/%ts}(le?tﬁ'% %){;l%ﬁlgan%(?%ﬁ)y@d@&l utl'hgny(?rgcarbyl groups, aryl groups, and
heterof@hs] df sdeiByloupaiat edripdsenioanyi o lbitérobey biqubeal lbkeabsaned with the

SUbStlt%Hééﬂe% ggqﬁjawezr%n %i%%h%r@fiyjs gu|{£§lp@%@%t%ﬁ%r%r)e’@pgégghg%%rrysponding
comporieht BiMRe Gcyl dﬁhétemylsgrblﬁ;fed fogI 1 hr at room
n di oxa

fe ture [
APl e Sy B e oledy faier o o ik CRgie PR sl B i apiety having the
well- kndﬁhecrsa?batemt@s WeaRMaBioity esarhfledingiude geny| %ﬂhd aamtayld Sifhigarly,

crud mxt re wa rifie sem e
heterog ot o S e GEnh S0 BRIl e WErdliripsyggems which
contain b%‘}“mglnﬁérﬁi)ers bfe 6EDb)e Bteroafiths setevtgl forb 1D, ¥ &pN atThehclusion of a

heteroa?qrp 89%5 @ ?rgr&gtuat]ybrY %Inl’;ﬁnﬁeﬁg hgrlmlgsnasdfwgl‘ ésa é—l— me[m:lb’e%éd3 Jings. Typical
heteroaydmathesygiehtsan &lad@mbhetichol 5 a8\rdinatt Hivlupe sazanagdgyridi, pyrimidyl,

pyrazinflo i ke yIrah: ptraaSh] sk cspao. ncpidaroll aotipfusec
bicyclic nidietiegl fdredsdasmayihg oaﬁbﬂmbb@ﬁbﬁb@cﬁ@gl@ub§®|tﬁ@ ph@nﬂl@ﬁg or with any of

the hotqlgaroliadb G IiC SRRV 7 05 GO S RIa rati Fin as ol

benzimid@2dtylf mﬂ@ﬂﬁéﬁ%@oﬁﬁﬂolwwqdlmu quirddtif, bgn-éoﬂ‘i:jazo(&/l ib'énzofuranyl,

s a e stirring was ntinye overn .
pyrazolqwéldéogwg% 'nﬁvegl@n(?)@”?)\(}’eﬂnqqq Y ?ﬁd(t?] &E‘ﬁ éW ERRP S 9rhfgsed rng
bicyclic@ystef vifist Hﬁﬁh@@ﬁa@@farlﬁllc%d)f hyora&tIEity Y tefmdBlldlectron distribution

troughby o U i emygiriledey s deTelisn. EoBin Sl Spls abgmunere a

least thefindibishyis difedity altdeHed-tetieyleméirnger phipkintoldeuyd hadthe characteristics of
aromatigiiy{, @%ilg,lt %ﬁr&]@ﬁ%ﬁé@%ﬁ%ﬁ&%r5%\{95r3+£%1g@ﬁ¥%%tgr¢gn )ﬁlr(l;ferably the

monocydti€ bétérdadretdnthin 6-6 rlng members, and the bicyclic heteroaryls contain 8-10 ring
nor pholin-4-yl-3H[1, 2 3]tr|azolo[45d]pyr|md|n5y|
membe{s,heny| | car banoyl } ami no) benzoi ¢ acid (50 my, 0.102
AAD bnd héteriagyl sndietze nﬁa‘é&)d@bsﬂmﬁahZNlﬂ‘fml/énety-B‘Tsldb(stlti!létﬁs including C1-

C8 aIkyggle;g%%%g@m#%&B{ﬂjnlg Nﬁggrﬁﬁlﬁfﬂ mg%yignﬁgw qjofi)gns of these, each

of whictroan jtsavas fadiskeGubdiated? dthén JuBsiasSHtS ertann laﬁd heweesanyighdieties include

halo,oR, .S 8k &R 2 %zpﬁnﬁéfqegdhgg%gﬂéﬁ MRy ERBRR, YR

CONR,( DBASRIEIIRMONINO Y I\/W\erd]rhea@flmhmtie@n%hﬂyeH so1-08 130 02908

heteroa%yléggygfﬁlg%n%,lf\@%%gﬂeler?gﬁ ;}.;2398 Eﬂo{fg %%ﬁ%@oglkynyl C6-C10

aryl, C3FE{ 0 h&edatyli €ZCl2[afylaky] 1yCo- .(Iﬂﬁhﬁ’fer(’;—afylylkylpmwdh R is optionally
substitt@%{ %’ﬁaﬁg%"\élri% mc?v?a% Nllgﬁgpc}ﬁrplsd e %Gyslti?l}eQYQPOBSQ Zam de aryl oAheteroaryI
group nﬁyftyﬂcoﬁrsmﬁhmlerrsuléstmhteﬁ kith Ihe2grdlips desteabed Herémdispad thlle for each
type of 6uciwo$21bﬁﬁt5%r§%[hen g%gg e{ngg}l tﬁﬁ)setgsr%é%l?? nﬁgLI' fog'lqéq%glca an arylalkyl

substitubhBmawbe Qu &ﬁiﬁjtﬁdﬁbh )hd aryNrtidn ﬂlthSMénStdeBCr&@dfmelﬂ as typical for
hr at roomtenperature and 2-(2-am noethyl)pyridine
(19 ng, 0.15 nmmol) was added. The stirring was
conti nued overni ght. The solvents were renoved in a
nitrogen streamand the cru m xture was purified by
sem - prep- HPLC ( TFA-net hod) to give the product a
white solid (44 ng, 6 1 %yield). M5 (ESI) mz 593. 3.
Exanpl e 64 Preparation N-ethyl-4-({
[4-(3-ethyl-7-nmorpholin-4-yl-3 H [1,2,3] triazolo
[4, 5- d] pyr| m d| n- 5 yI ) phenyl ] car barmyl }

o o - ' 1 —



Exanpl e 76 Preparation of
(S)-1-(4-(3-ethyl-7-(3-nmethyl norpholino)-3H[I,2,3]tri
W@ 2@b0) 84 6- PCT/US2009/031020
d] pyri m di n-5-yl ) phenyl) - 3-(4-(4-net hyl pi perazin-I-yl)
phenyl )urea. To a solution of triphosgene (44 ny,
0.148 mmol ) in CH2A 2 (0.75 nL) was added
(S)-4-(3-ethyl-7-(3-
aryl gro0ps, ki nionhied furidpr Sithsliluted, 1 the iadagPbeHidn Wit binstitudntd desbribed herein
.-y“)agiligs qsg ng, 0. 147 mmol ) andthe mi xture was
as typicgf pnJuLgPl8 (o Ay, 98PS Then
S$infiripERRNEIRI ReaEE B rdaryih k@nickdrne afcddatidtind hetdodromblic ring systems

which af Bongfecd e A SHRE U OTIAEOUSH 7 TG PBHR SR a5 Fhgkytene, including

substitused oraMsabstited, rs%rmzsﬂed oF UngutivatedpgRiic 5t A@NR lirkaes. th@ically the linker
is C1-Crﬁ%’ﬁ<lyg%$% %’}\glatgrogf)%{m F?Cégﬁ_j‘ HPLI%ktggsﬂl@\/ glg& B"ergoagel;agbong/?group thus
making figpabiattd provitfe stibbRuets bepn @pyll or hetepsadlydinbiag: 3 aryl or heteroaryl
fing in ai#éérél’gﬁélogr;h'p 201 Dahist grod mRY b TuBL ML Rd W B SR ents
describéd ésoxxéhbomr@rogp@:l For@fe@gw -adtdrIbikid, bl inalueéod hdnmyilfipy bptionally

subsiitjdl g csOr GEIRES AUV O3 AP CA Ao et e

unsubsfitatddmmiggubstitaeidiiteont drawgionecs bﬁyl@r@@b&ér t$eradalkfl fgroups, where the

alkyl or\gé%llg?lgl@%pg égrgpgt?qna 7O/(,)(ze odf)orm a rlng suc am:yclg’p%gpa%e dioxolane, or
oxacyclopéritais3- Sirailpipr @ﬁytbroéfy‘rb]kjﬂ WumeféHat{N indludédd a IcBz0é ﬁ{oﬂocycllc

neteroagioipiheigt SelR s BHET ekt b bbiss Sesiier? eV erp extstiuents

typical ¢n dryndrbupdghdaldacC4 alkylene that is unsubstituted or is substituted with one or two

C1-C4 %i(gé%l}q %I(ﬂ(? e%?%lljygﬂrqup ho'tlirgcg q%un(ppf[g AI%%?&Q%E%FE@I ring or C5-

C6 monticydlidhetandesryisdnidra eddMetaealnylenlé #it is UmeObstituted or is substituted with

one or tgpl étﬂd %ﬁyﬁ rmn%_éégg g?gjp@lwﬁ? e:}ED @h(&lgcggﬁ%%\k@ égZuprsnEan optionally

cyclize to f$tral bgmmctstas eyssbropientighbdland e osaxiympégtamer e
ve | ogen tream e.resi.gau .
T S an B RERIL B i Bestiboe S ATy Sihgtiuted, the
subshtu(eih%@nzﬁ@be 5I9%tb’érehedéllkylWhéiéﬁia)lkyﬁbdrtléﬁ)& Sn thiexayir @etéPoaryl portion of
r at |
the 9r°‘l‘p bégtHFBtﬁ ©Bfionally Prasephdl tha ke eteroglkylnoging ¢ e same as
those déscr@b@)abb\m far ak-grbYpehusngtally;3né pybdtitliants3eoptiopsiygseseh® oA the aryl or
uti on O

4-(3-cycl - 7-
neterosf PETIBI Ao 2S5 e FERLPeS A0 TR PR ESA an
tArpialkiyin gfddek 3s (Bedrhreitbste agldi@darbl/Bdlo (&3 tiky afe GBibstituted, and are

, | 3-1i to d 0 0. 668 ).
descrioh By Ieybiet S FER PR RV e HPS ARReKAE S B JENe kg Thus o
benzyl @wapwﬁceﬁrﬁgldylwuﬁ aed pbe'nwdﬁb,ﬁust ®C@giargalkile product as

white sol,i

ergar Ig/[lrpﬂs o(egerltﬁd é’?/g{? % t8]a r%0|ety cognprls%g an aryI group that is
attachell t{réudt3a aiykihp@roapydndrditiars ool ‘andeliBlitih tha2 aBietist avealng[adom of the

aryl mofg i i gt e Tpkinb R gl oslomBraptnind et Sh.Bfnd8. he

heteroarylal B}l lgfd L2 Gkr® fldschibeld pyrieina ddbrtiray il th@tvitdl inamber 5f 418ms in the ring and

inker ogGRaa ey et 351 SopReBTHoDghae B b siaroans roups

linked tis04h 3 hedmcxibyridkevesuch tais fahetkytarel andhéteacl| HReips Ohikerinthrough a
was evaporated and purified by HPLC to give the
product as a white solid (51 ng, 50%vyield). M5 (ESI)
nmz 463.3. Preparation of
5- Chl or o- 3-i sopropyl - 7- m)rph,Fgln 4-yl -3H[1,2,3]triazo
lo[4,5- d]pyrimdine. Step 1
(2-Chl oro-6-norpholin-4-yl-5-nitro-pyrimdin-4-yl)-iso
ropyl -am ne was prepared from
6- di chl or o- 5-ni tro-4-norphol i no-pyrimdine (2.0 g,
19 nTrDI) and |sopropyl am ne (424 g, 7 19 rmol)

o o .

P
2,
7'



nor pholin-4-yl-3H[1,2,3]triazol o[ 4, 5-d] pyrim di n-5-yl
) - phenyl am ne (66 ng, 0.20 mml), IH pyrrol-3-ylanm ne
W@ 1@0/09341 1. 42 nmol ) and NEt (567 ni, 4.1 nmol PCT/0S2009/031020
CH2d 2 (5 nL) to give
| -[4-(3-isopropyl -7-nmorpholin-4-yl-3H[1,2,3]triazol of
4,5-d] pyri mdin-5-yl)-phenyl]-3-(l Hpyrrol- 3-yl)-urea
(27 mg, 30 %yield), M5 (ESI) mz 448. Exanple 96
heteroaliyEREAt THUS, R Iexe%mple, C7h-h|e’geroa4rylaIlkylswl_?_u[lclj inglugia pyr_idylmtlath%/I,Arphenoxy,
r opy - mor phol i n- 4-yl - ,2,3]triazolo
and N- Fg("&f\/g'?‘?tﬁ?ﬁfdl n- 5-yl)-phenyl]-urea. The title conmpound
RISy §Hee paIueed Brefheefid sl divalehte/deocarml groapoausd i@ divalent, it

. .triphos ene 39 , 0.13 L), . .
can kg e G )Pt THRGRIVILBIG LosFGHe o Whpier 5 apapisferably n s
1-4, thougld]Mth wedlﬂﬁd %Wélkyl@hﬁ(f&h' a’kﬁﬁ b@s&&@tlﬁ’@i byoothdr grambs, and can be of

other Ie@ag@ azm(d(tggnﬁ{rj VQISn(‘ﬁsVr@eQ at opposﬂe endos 04 a chalnI )Thus —CH(Me)-
and —C({Me)¢-Imays8Ie6 DP ydferfed ) gxdikylened; ¥ cdth Lyclid gaduprduar ok @E/éiopropan 1,1-

diyl. W%_ge?%gqvll; qﬂegérglgglsyslg%)%tﬁlétp tt}ﬁ%ﬁﬂ%ﬁ?ue%%smg%de %ose t)yplcally %)resent on

alkyl grduds%s(&s%wrcerannbrphol in-4-yl- [1,2,3] triazolo

5-d rim di
Eﬂ Jergt %sﬁp’? aﬂfybé\”%?ﬂ/'n@'kvnyéaﬁl%ﬁewrytoraeav'a'kv'murbmny heteroform of
one of tAédegrouS$ At ks contained in a substituent may |tself optlonally be substituted by

additio 4_ Lﬁifjtzu_gg‘% qrhe&%%n?rgﬂplﬁge [s%tgs} éj&?% is élr‘%{l@r g)ytglgégt rdebﬁq_(ﬁ‘fvxrh regard to

the prinesy Qubs)tvﬁ%ntytﬁ@raéades‘ i ﬂi@substltuents are not otherwise described. Thus, where

an emedlanﬂ{H oregﬁraplgz %g ;'.HQHD tLEt : %%g%bhénrgjy ﬁg spbstﬁutgg by the
remalnmg @ﬂthmmntﬁlsﬁm ab érebddimbibty ferREWhé2QRis Mibked cﬂ&nlﬁﬁ[’ée)nse and where

e soq A PRy B S Be B Tntlgciit tt
by alkedyl WduldSsifApily RRteAdaid opser Bmiter padbh Btomg/for hesé mr@bﬂmﬂ?nyd and is not

include@%&?/?e\_/ﬁgtsgﬁlgh%tg @é{/gﬁléle}?@éggag olélﬁc C?Celm% tLe |ke WOU|X be included
within tHle §cdpe Df ¢l iovention rmfdﬂh@btdms%f these substituent groups are not counted in the

number?/%_ga);qr)]p%srcglggﬁ{q g]qﬂ zﬂlﬁﬁrgyr ?E}l)p(taatg%t)énggg ZI nﬁ\jhere no number

of subsfitabnte i@ cieecedtrsact akgit gRed), dlikyngl, eyl tdrearflighélp may be substituted

with a Bint Bt RGP EE porip GRS Thewighs vpERsdsifh Gpfiada gy bf these aroups

may be[sﬂibétttaibd withiflbahenatdmglat aey biyall of-its available valences for example
est

DGR E" B Grangranyalets P desh Bliystta: grous SUH as Balky, any, or acy
Wherelrfmﬂ@iw bh& cdrbph afy bhthdidesignate@ahmogydtit hsdub-hak peeardépieced by a

neterosia S5ecRi Tatthiekiang 5 o1 SRk EETGTSIH 2(eth e Ayl oyl anv.
and aryfaikyl anel Hagerpalkg clobie@alkefydf leRerdhlkityl Jicterohdy, Hetaraaryl, and

heteroag/-}ﬁ%ld erﬁgrs%é)lvﬂ}ﬁ B]dsslt? % si_tgglgf? bl’at rlyc[r)S m%rEeSgh)an %5 N?' 3c')r é%(t%ﬂglaere ordinarily
connectbd{s2qlientially, ey cemxuhpheay byo groupispdteichad & Mlor 8 tbiform a nitro or sulfonyl
[1,2,3]triazol o[ 4,5-d] pyrimdin-3-yl]ethyl}piperazi ne-
9roupP- | _car boxyl ate was prepared from 4-] 2-

(Helehbo used/hereinihlides-fiodd, c[ﬂbccz brtd aramho[ F'Fl,u5rcd:}1rmy¢HId$ﬂ) are often

preferreitdgir“?\ﬁ%i%%?s ugtgc? églletng}@%erﬁg) Igeé)gt Wﬁg?a)ba%x no is é:escrlbed as “substituted”

or optl(ﬂr&lliﬂﬁdmﬂm}twem¢|tén1bmbm69§ NRR dvHel8R ebgh Rlaﬁ?dZRmmhdependently H, or

ceduyre 2 to gjve the off
s an alf iy SuGOoa afyor sRiak e P orausrolordt s Phhgge aroups,
Preparati on of
3-[7-nor phol i n-4-yl -3-(2-pi pgrazin-I-ylethyl)-3
H[I,2, 3]triazolo[4,5- d]pyrimdin-5-yl] phenol
tert-Butyl
4-{2-[5-(3-hydr oxyphenyl ) - 7-norphol i n-4-yl -3 H
[I,2,3]triazol o[ 4, 5-d] pyrimdin-3-yl]ethyl}piperazine-
| - carboxyl ate (500 Ny, O 18 rmol) was d| ssol ved in CHC

AN Tr—p S o, P



mmol ) follow ng procedure 1 (st p 3) to give the fina
product (1.3g, 70%vyield); M5 (E I) mz 375. Exanple
wali®mywpar at i on of et hyl PCT/US2009/031020
3-[5-(3-hydroxyphenyl)-7-norpholin-4-yl-3 H
[1,2,3]triazol o[ 4,5-d] pyrimdin-3-yl]benzoate was
prepared from 3- (5-chl oro-7-norphol i n- 4-
-[1,2,3]triazol o[ 4,5-d] pyri m din-3-yl)-benzoic acid

and eadl‘ﬁdfhlyé aIRy'SII glkerly 2HkyAyl, adyl, &ﬁylnﬁtlir)'laﬂtwcbr&ps or heteroforms of one of these

aroups (O S Be et Se o St hisats JRabitid heso s Gtable osdhe

correspBBding @rdl/;py ek ddrm Ao (hEles farais 4h3rein Rl BhE€RMBE Aked together to form

a 3-8 mgnﬁ%?%d}?rgﬁyqﬁgbwé\ﬁ&p)satyr%g [:H?ﬁ? uHatgrd 9[ argn}qjuc and which contains 1-3
heteroatdmindépdridarty sdidctSd fldmN, IOThed 8-a3-ring]nhanZsrat ehdwasich is optionally

Y4 TR e e —

group, |ﬂ‘$tdp}1bna$l§ffsabst(tdte6 \Mjlh th Subdtkptsaldgcribed as typical for heteroaryl groups.

5-te aborol an- 2- - phenyl a

H%e‘fﬁerf@ 8”*2? mf%ws'efr&?fqra %QV%FSBQBBV%J 32’”?%”'55\98'3’ carbon
atoms ih ffree rind, Mdrd@né@d tieterdcydlelrefers 13a Walic @behpouldScdrigSrlsingd Beteroatom.
The cargoi:yj;?% 3nq a%c%ﬁlgﬁﬁg:t% as{.%{cb%gpg%ccg{new%gs having monocyclic, bicyclic or
multiple] Hlng2sy3ﬂegfs:¢ mhsgb%seﬁlﬂ,]tﬁy tdrl;il Hemro"a-tofh] RN QRdre M8 that is not carbon

rom chnl Or o~

or hydr&enf pu %ﬂ Q'V?w0§&%n§r aflwr ﬂﬁ?@?tﬁlesex?m)oleaéﬁgg e&ocgglpa include but
are not mtt&y to t@frél%fdr(ﬂfar%ﬁ ng, dldbddilﬁhb) 2,3ehydrofuran, pyran, tetrahydropyran,

benzof%?%ggc&%péo rapo1 gn({)@d?%'éo?‘% g’(ﬂnrgr‘%ag{[g 4?4@6%%r0|s§63q1%le piperidine,
pyrrolidieepyholidiME §risSbyrroit Zpy#dmedpyrirxainp) ectdhlydrd by Ras[aui psyridfne,

: 7-nor.pholin-4-yl -3 L . . ,
plperaz[lée[ PY@?'E‘]"’HPWQE%”%[ WiagnQiphgfinenimidareles ingidggqlifing;2.4 dione, 1.3
dihydroBenzirpidanyl2edre] midor! thadrele, benzothiazole, thiadiazole, thiophene, tetrahydro

3B (3. 7-orpho
thiophefi 11 GoKIE hagEBine; HodoId AB) PN iPzebiicia 2 hsatane 180
diazabity@lo[D2 A heptavke) 2%43&&99&62’&@/&611 A bbacaebtsind Hixirade, NOxptane,
etrahy R i Prele Bt A2 LRI 3 I RS (Lo Tingnd ey also
encomiisk heReodras. @tﬁwurustrau%fetee@rmote% of @atdapyls Wakide ®uphetred jimited to

THE/ water (9:1, 100 nd Na [N, 0 was
furan, paﬂa/suwrtdm BH’W'S'%@%“%ﬁoﬁeE’S'az"giaﬁgo'?ﬁgégﬁ'ﬁzp at e was
evaporated and the crude conpound was purified by
Er egar ative HPLC usi ng ACN wat er/ TFA-gradi ents as
to give the product as white solid (10 ny,
B5Ued MyeNESlupstrdta” bids Exammbelumb&uﬁpapam a/hlcﬁl’an@fnalyte is deposited

3-h 7-
and amﬁ%’ée? %@F%%ég)ﬁ%e 'QF'%JG) BT&%F?{ ﬁﬂﬂ?'k?d’oioy%/ Cab@'ﬁ‘ﬁ%f 9-fqsg; controlled-
pore gldgs (BPANE npieskWhh@sdsire (srifdirasin BepleddenxSesiagedas esllulose, magnetic

beads, @Erﬁ%ebe%ésﬁa;%g%&mﬁy(pp z-:,te%gﬂﬂ&ilvgr ﬁlumintgn silicon and copper), a plastic
materiaHeldl, golyithylérasz pblgprbphledé, poryiamids, poBrestgt, ]d@@nh@l&i@edlﬂ%rlde (PVDF)),

or pins [frg, ?rrayﬁﬁg%f{fsﬁuﬂ?@e v%'& W@Q{aé‘ﬁ'agfy%é‘?sfsu‘?{ %8 ys'f %88?%5 i pits of fa

surface@@dcmés)\lrve@rst e.d, éﬂlo@ﬁdva@é}’ts)ﬂvquelwtm)‘dﬁbl)atem tTh’neHGhd élﬁﬂsl)ort may be in
tion a t

the
any deg el Bt i TioT 16 oy hei S SRS, piaf: Ry brapgs wafer,
comb, Masémafethtﬂﬂ pmfsebstérﬁlall}lﬂéi)suﬁéde chini aechyiof pAs yiagdholiedWels and other

oduct i.te soli 16 27 %
geometipe i foriye Ko 0 b skt el fFrstertog et e ghsigtaces

3-[5-(3-hydroxyphenyl)-7-norpholin-4-yl-3 H
[1,2,3]triazolo [4,5- d] pyriLg di n- 3-yl ] benzam de. In a
one-neck flask, equipped with a stirring bar, under
ni trogen atnosphere, was suspended
3 [5 ( 3- hydr oxyphenyl ) - 7- nor phol i n-4-yl - 3

H[I,2, 3]triazol o[4,5- d]pyrimdin-3-yl]benzoic acid
(0 ,02rmo|)|nCHC|3(1m_) Themxturevvas

NN~ o ~ s N N ~ o~ ~ o~



d] pyri mdin-3-yl)azetidine-I -carboxylate (6 ng, 14 %
yield) Ms (ESI) mz 573. Exanple 131 Preparation of
wao eoovomstyl  3- (7- nor phol i n- 4-yl -5-{4- PCT/US2009/031020

[ (phenyl car banoyl ) am no] phenyl }-3 -[1,2,3] triazolo

[4,5-d] pyrimdin-3-yl)azetidi ne-1carboxylate. To a

stirred solution of nethyl

3-[5-(4-am no- phenyl)-7-nor pholin-4-yl -
designddlto Zecie draink b@rhéleEad]j@Wateﬂbdl Mot Plefertstedre @an&irfaces with
hydropbqblcarrﬁgg%)é%/lshrgo%ﬁlr% ﬁy?jrrgp ﬁj‘g)l q}\ggsl"%%gv ,%orqrginin%' c9'7bin ingI g sample. The
substralfe rabteﬂwblca@wmtte tiel SpergtiorDofthe BEWta or the eediertslib ®eWREd in the

and the solventsuﬁih enoved on a

our
proced%t '8?'98[89 ﬁk?o’i“ﬁtl” W&P'ﬁ e SQIYRIS fypice RS Peeiemetry.
Oy th€ U bsra ey spihts Of harid-oreiwdadditvedir veatfix/akaNt¥ladditi¢e often have

certin ShipgRURICR- F25) 520! 00 2 SBRERIGICEA B ARBYA 00 RBTIRIERJP pbaut 1 mm in

diametdrt [Spoldidinkter aen B[sthbStafidly fuinMdreh ﬁthspot-to spot diameter variation often is

mlnlma{@§a§V%$n2%ébo%f orﬁét%rs&lgaggeﬁt % el ?s{iar}gﬁtfg}r\spots ona

substraf®- sé&furtdrhedsi speétrothethy defr e @ilized, such as center—to center distances of 2.25

mm or 728 T, S8 SRTRG. 51 s nE%%—'ﬁ%ﬁ%hdiétaws BSWePR SREIS| 0B & ybstrate

often is@¥ystahteally Uif@mstgoteeh tel dubbtedte @bn l’fﬁ\l’ldﬂa khickness ranging between about

hen 9
10 miorpineizres {5 0w S EEAm R 5 i KRBy Pechysact A aepeteafp giten s
substar®¥yy rfifoRfiafd lspbit toBpbythicReéRIvatidform®itenQs thinimaDle)g.] #bout 30
, anhydrous CHd ( 1 nL) was added 2-thienyllisocyanate
”“momfgr , 0.07 mml). The mixture was stirred for 8 hours
and the solvents were renoved on a rotary evaporat or

nd % e crude m xture was purified by sem -prep-HPLC
@Yﬁﬁ—g&hOd) to give tert-butyl

nbius&y heramb ety amﬁoilw‘\fﬁmrs}to% specific locus on a substrate upon which
azet di ne-

materiagtgb%:r%%%%if[xrfﬁaztgﬁ o/“§ F@X%V\(ﬁgﬁd?%}#/ Zgrglagly e, can be 8ep03|ted and

retalned'-’r,@Iéalbﬁtalté)maslfcontaln one or more target sites, which can be arranged randomly orin
2-trifluoro-eth

orderedl_grrqyloré)ﬂ'ﬁ pgﬁergt;&{/rbert %e far] é%eqﬁcﬁerﬁg rlgtagalyies S}J/Cf? as MALDI
analyse(sZa hoetrsite @r terrphatingsite-with depakitecddmpierialisdirefedatiyf ¢aualto or less

than tneige bl R 55 2l B HSRBHOTT R DO 41F i PEPct dotpregion. Thus,a
target side 58n bETb) exanthle ,adw@t ortpit é|plmd$eretaby(br&nﬂ)hlelcé&;eB|4erﬂ’gat is positioned

on = sufatag 1Y SHCUPPIOG G OB P 08 TETEa) SRS EF ST 9hi-chips in

wells, oBtr%plké A target site can be phyS|caIIy placed onto the substrate, can be etched on a

S“"facer%/ ﬁ%“&’%&%@% %rrtPW‘ér &?féNﬁﬁ@égrcﬁ'ﬁi"z"lﬂ{grﬁt&l&#&éﬁ’ﬂbé r?@rv)u'& or can be

defined®ly physical-chemical parameters such as relative hydroph|I|C|t_y hydrophobicity, or any

- chl or o- 6- 5-nitro- |n1d|n-4-yl)-(2,
otner styfagS T RIGIBRIRINS 2 TaHeBoEros BEeED. 05 ol
follow ng procedure 1 (step 2) to give the final
Er%duct (600 ng, 94 %yield); M5 (ESI) mz 312. Step 3
ro-7-nor pholin-4-yl-3-(2,2,2-trifluoro-ethyl)-3H
Thé mathilds raina zompbditidns dfltiy priesdrdiimenias may ®pased i ¢omfunction with

any ionfzgté)@}eq%rr(% ?{E:F%Erf)gg&mogpﬁe{ézl rgwr%é:hze{r%ga\t\érll | l orr] %Ig&“,yélzemical
Ionisati@q((ﬁplBe((tr@nfbrN))a(ﬁtlEQEWEIéctrdﬁ)rayﬂorﬁléatlﬂn (ESI Or E-JﬁpF)ast Atom Bombardment

0, SRR a8 PR Moot B8, e RedhB i St g arsaton
133 Preparati on of
4-[7-norpholin-4-yl-3-(2, 2, 219tr|fl uor oet hyl ) -3

H[I,2, 3]triazol of 4, 5- d]pyrlmdln 5-yl] aniline was
prepared from

5-chl oro-7-nor pholin-4-yl-3-(2,2,2-trifluoroethyl)-
3H-[Il,2,3]triazol o[ 4, 5-d] pyri m dine (400 ng, 1.23
nnDI) and 4 (4 4 5 5 tetranethyl-

s s s s s AN I T L VA . Y. "~ NS



to give (244 ng, 83%yield). M5 (ESI) mz 382. Exanple
145 Preparation of 3-{7-norpholin-4-yl-3-[I-(l
woR@yoYBkt 2- vyl net hyl ) pi peridin-4-yl]-3 H PCT/US2009/031020
[1,2,3]triazol o[4,5-d]pyrimdin-5-yl}phenol. To a
solution of 3-(7-norpholin-4-yl-3-piperidin-
4-yl -3H[1,2,3]triazol o[ 4,5-d] pyri m di n-5-yl) phenol
(100 ng, 0.24 mmol) in nethanol ( 1 nL) was added
(MALDI|) Eh®Thé@iRpydatiSalongNgHR 162értal,.entbodndn®)|the iodizatiGBsource is
ggorted NaBH3CN (700 ng) and zZnd (72 ng, 0.53 nmol)
MALD'\% added. The suspension was stirred for 12 hours and

WS niett dde 2@l .comipesifibrst s theiakentivasnayaisdeskditdcorjBndtioh with any mass

and the filtrate s evaporated. The ¢rude ro uct was .
analyzeg; gg%ﬂe\?é%la iny MISHANAYZPIS ‘i“érle@gy ﬁYﬂﬂ'aE' & GWOW” of which
include %Gﬁdjr‘upéle@-tmﬁ ﬂightl’woﬂmamfe?f /th@ﬁeﬁSséﬂlgb | @dﬂfm Bourier transform

r e ractions
and quddsysife o0 B, BT atiiiiar, R elyeais ity B8 Ssstif S logbps tgndem (MS-MS)

mass sﬁéi‘iroﬁﬁier29% sonh@eﬁﬁ&ilmeﬁiszthé%séanﬁym & TOfGnalyzer.
ar at i on
E Gestapn eTgpd['@eTt& RANST ARANGYEEOPHRVHASETRGPHPNGIES proglysis and are

not anatyz¥d by a-spﬁtc’tl‘d%bégblb frethod. -I8 some embodlments analytes are not analyzed by
infraredgﬂ[elfitir%sg:ﬂl)%ge gz efr‘rrg?%%%f% &arﬁj sge%%ﬁ&?gygnvﬂw 9{‘ |>r)|g_e§eral measures
the vibrtorl-icgial ﬂe@.%efnby az&drmg]rﬂm%dﬂnpy ranm)dd)ea nbt %édn)(egafllgﬁﬁiludelaﬁzat@n of analytes
.24 I N t hano nm.) was adde
a”d”mﬁ$(§@gﬂgﬁ%ﬁ§95 q%ﬂéa@é%enzaldehyde (87 ng, 0.39
mol ), silica support ed NaBH3CN (700 ng) and zZnd (72

£ a9, 0.53 nmol) was added. The suspension was stirred
—1@ngggr 12 hours and was filtered. The filter cake was

s fotidwihgfexbm plek Jar@neh-timging iaht llat@ata@s rigiv @Bodingshts ditBe invention.
crude product was dissolved in DVSO (2 nL), filtered
and purified by sem -prep-HPLC usi ng ACN wat er/ TFA as

ExamplgubiAommba@meAaefdm@ conmbi ni ng the product fractions

&ﬂtﬁezcﬂllgﬁfq%xapgge ra!?aly fée;@rﬁ " o,\%l’cl]@tg@?\l\% |Fr’]l?§2 ngacglowléed with either

nanopulleWater epaittabh @scodlbic acid additive to determine the effect of the addltlve on adduct

formatig’n—. ?ﬁ{q[_éla ?\A&L%ﬁ()??%%él}{%%grlagg Eélgqugﬁtpé:%qge%r? Tm protocol as

describd®bpJsikel CQDedt, FB; \(a71 denrBubed, iDn; MAYD- 3OHIrﬁ7é3;~fslsf[Zbeﬁtfometry a versatile

tool forg%ltﬁeﬁtjélfrj;%jc%mi y:?leT télgﬂ%‘ﬁx?l % ﬂ,ﬁ? %g&%@g%}%beth P.etal,

iPLEXTWA%‘sawnmiﬂéa%edM@h@EﬁléléBCy@d KexiBilityriod MassAIRRAY® System through

single bG8 BEAC ORI R FEASTBRIRAS cutieioets $EROEANE ApETZldn Note

(2005), Wath dfiwHier &d herdhy ifddrpesited @lyeemcwaehadg 'Fidl'_dll(Jﬁorﬂwndltlonmg step,

and the filtrate or at ed. T cr r
01 of iabte s qatpnAsces Ban 2os PO BB e v arcrs i g dRyotoRS aictates,
while theether piaae weBlafSousikagwChEswabie atifé\yieil driril hecgrbiaseid concentration
fter unifying the product fraction and sol vent
of 20mMenpval , the product was obtained as a white solid. (3
To igmodisidudiBalitss f}orfﬂ'tfﬁa 40rbic adix el te exdBde any possible inference

from aweﬁ%é%hﬁé‘m@@%ﬁ# @sw étoy‘lf iole’thpgrorg ﬁ:a(i:qrtﬁlc ECVIW%G f_jl_esalted with 1g/ml
of protohhted,rédit.r Dageddglordbthd]warkiiow, thenadititivie] qan perdittlendixkd eredtly with the

analyie 3 Y PeEaufiedoad Gofafiediolfe a2ypieas s Prigiten Sipgely. Sgscivton
step wasopyleted o Be a(Qndfediquid Rarane)] with BRI ddlytionatpiedmsa 50ml tray

at  volf g8 7o S as B % 5 G I GPUAP SOWESR pinace!

ester(196 ng, 1.4 nmmol) was heated at reflux for 16
hours. The m xture was cool to roomtenperature and
the sol vent was evapor at ed. e residue was dissol ved
again in nethylene chloride, filtered though
Celite(tm, extracted with nethylene chloride/ water,
and dried wth MgSO . The sol vent was renoved and the
reS|due was purlfled by chronatography on S|I|ca

o o o I o~ N A\ a




Preparation of
[ -{4-[3-(I-nethyl pi peridin-4-yl)-7-norpholin-4-yl-3 H

W go2/0Bissr i azol o[ 4, 5-d] pyri m di n-5-yl ] phenyl } -Bepysiodd/e31020
-3-ylurea was prepared fromi-[4-(7-
nmor phol i n-4-yl - 3-pi peridin-4-yl-3
H[l,2, 3]triazol o[ 4,5-d] pyri mdin-5-yl)phenyl]-3-pyrid
in-3- ylurea (150 ng, 2.3 mol ), formal dehyde (37%
AElLRMMPthe ebsPdctva dilliien/BBhditlonfy gtém;l botNQﬁ’é‘tb@Ne(el&dei‘Eed at

10nldofigln (b e B B S Soe e S Tt SEPAERIEC) ldhng o

Sequen)ohﬁltxlﬁl%ddtié}ﬂ\éné&%r)d aiadyZeli>na s@«mmmwa&ﬂﬂ?rﬁe\ﬂamélym @¥mpact.
ert - . . . . .
esujtsy Auih%ﬁ%‘-’ffalsﬁ%@lﬁﬂ?é%w 12ar B AHmbsT phealls fgrapcorbic acid-

treated BBMples) 'Sﬁdiﬂlrrydmd?ammonla adducts were suppressed to the detectlon I|m|t in the

HIl,2, 3]tri
ascorbif gy YRAIEE ST ot AU BorRE BoYel GHBSHe RATsn S dndior
sodium@dudls &t thea@dcorbid aéititehted 4amples, whife adahediatrRIdticteiti Whter conditioned

4- . o
samplep gaysed o0e ASEREINAS CReRBHY ASTERRUNSIPro3Yeqls (afalspiosiliye Fyl)-

[4,5-d] pyrimdin-3-yl]piperidine-Icarboxylate (182 ny,

0.37 p| ) at 25 0C. The reaction mxture was stirred
M&@#ﬁ—%ﬁuoroam line (100 ng, 0.90 mmwol) and

NEhe 6‘(9@9/|r1@£xa9npﬂb I’m’CHV\) Mg o@dﬁﬁdutuamdombmmga@sﬁorm@acud (AA) was

rred for additjonal The sol vents

shown "\RéP%“‘ie 8H°Tr?rat5?” hFFez%é’Hp@WQa?HF%tHH“ AHr ude

m xture was purified by sem -prep-HPLC (TFA- et hod) to

j r -butyl 4-[5-(4-{[(4-
@ES/1 ) car banoyl ] ami no
Mabrixsmbinatiohs weed pr@péhay romh the ffdlloing) stbdk @Ilﬂioﬁs BAd nanopure water

(stock s@?ﬂ@é%}%ﬁthafj%ﬁ@r@ E@It%/ W erflgt%g/&]eergl)t(rgcagjgﬁgf ?E)ne e&c%%ngg resin
accordiftj @PaE 2bmpPon&fts’ 4ur(c?omnrgp(mi 4 dbids-withr éccﬁéﬁde( feyihiitl HA-férm, and

[ carb l.Jam henyl J- S
ammonﬁﬁﬁ%@g%%{w IBQX gq ri mdi n-S-yl Jpi peri di ne-1 car boxy
Batren: 350mM iBit3004 egusak wickRit@é. tri phosgene (250 ny,
(40 nL) was added tert-butyl

8’*[ %M('fhaglﬁﬁoHaﬁcg"ﬁQ}”) 7-mor phol i n-4-yl - 3H-[ |
DAC?:]ZE(BmQMdn@[qﬂIe&jsjéanohm di n- 3-

el BREL S baS APt Al o i Zor A i e now

matrix vées&b’r’bﬁ@'ley MltdlﬁmerggﬂilgPAgZOrﬁVICN HIPOX3late Red ISBIM 88drisig acid. See Table
. was a e n r ctio ture
1. The Bhel P a eV B APE R0  FpSctardiaat erin (hiria Basia Ngnoplotier.

in a nitrogen stream and the crude m xture was
purified by sem -prep- HPL nmet hod) to give t
rt-butyl 4-(7-norpholin- 49'01(B[§A|

{4-[ (pyivdirix-TdpeyT car bam)ywa)ram:bmoésﬁth:emgphgzentrat.ons in
-3H[1,2, 3]triazolo[4 54 [mM])

d] pyr| m Stapded, e ner| rh3 HA/QQ Aoy ate (130 vl 2 1

% yi el d) Sigpdargrmiiresid” " - A30GHPALZS DAC 7 Ao " 2~~~ D on
W Matri?, /T £ U\lgooﬂpAl_/./?& 50 NFg-OxbibeE Par att

of |- [4(/ morT phot T m=4=yt=3-prperi di n-4-yft -3

H-[I 3]tr|azolo[45

P$ - 3-pyridin-4-ylurea. t r

ﬁ'wglé&kfé rﬁer{tg W@Rar rlnd USI ? ntﬁét c[él@ﬂﬁuﬂéd?ldes spotted directly on the

I'car am)y
matriceHo[ Tatgde 3] in & azs(t) Bmwn&rﬁt]qawrnem synthletsc gligophglestidgi (kdQd GEg GTG GTG

j [ o e

GTG GTW%{&@E c&#&%% o% ]rés@{f‘r?%?reg gﬁéﬁ%uﬁg\gat |&a0|d modified
matrix. tih&igutehé (@@W@W@Oﬂ@med I@nlearly eseyt (eeakgwigit oy

and the crude m xture was pthfled by sem - prep- HPLC

(NHG nmet hod) to give

-[4-(7-norpholin-4-yl-3-piperidin-4-yl-3

H[I ,2,3]triazol o[ 4, 5-d] pyri m di n-5-yl) phenyl]-3-pyridi

n-4-ylurea (38 ng, 45%yield). M5 (ESI) mz 501.5.

Exanpl e 168 Preparation of tert-butyl

—-—



titled product (580 ng, 82%yield). M5 (ESI) nmz 386.
Exanpl e 179 Preparation of 1- {4-
wQ 20029B4di nmet hoxyet hyl ) - 7- nor phol i n- 4-yl - 3 HPAT/BSBP9I/031020
triazolo [4,5-
d] pyri m di n-5-yl ] phenyl } - 3- (4-net hyl phenyl )urea. To a
stirred solution of 4-[3-(2,2-
di met hoxyet hyl ) - 7- nor phol i n- 4-yl -
approxihtatdly 22%]df panop&dkdat 3385 pyl,iwhilgithe Smitlohrdddubtés 6d08tesent in Figure

nmo n anh dr ous ded a
2 (new B Tie Bw et Rop AL P i el yiarieo e 56 MaRy 3 oo
inna §&¢8RH 2xpdimént) a @mdnasg:ﬂxraérﬁyhmeaﬂowdnuaéotmﬁ@o@ﬁ)a) and high

. The m xture tirred for ou
mass 283 st e TEleb TR b DS e sedne £F Pudint Kiatipp and depurination.
In both expidenafitss the §yntvisic dligsicieetidd andBNEOWER: dibpendBbd oMa@se matrices of

Table 1&36@@'&%938 t S%Pr% ?geggn Fapr%clp‘lﬁ(g’;rFATHEt hoﬁg fgéﬂle%gyv)mqﬁszand high mass

oligonublé&tidds alrX siigWrein TBId8repay Htréspecifelyl.- { 4-
[ 3-(2, 2-di net hoxyet hyl ) -7-nmorpholin-4-yl-3 H[1, 2, 3]
triazolo [4,5-
d] pyri m di n-5-yl ] phenyl }-3-(4-fl uorophenyl)urea. To a
stirred solution of 4-[3-(2, 2-
di met hoxyet hyl ) - 7- nor phol i n- 4-yl -
H[I,2,3]triazol o] 4 T2BIFE®A: 1T AdBugts ] ani [ i ne (100

Aduct n‘gﬂ - 03 441mr'n| ) _in anh\/rlr ous—CH2Cl 2 (15 4 )} w y
ucts er, e a
L LR T T TR R G LR

I'n ad (15 niL a catallytic anount of [DVAP (5
NH3 (+17Dg) . The m xtur eoms-osatl rred[for 16 dours. The 0

solvents were rieftbved in a niltrogen stream and the
HPA (+18Paide mi xt ure wWas!7di-%&84| ved in DI\/SOQZ m_) and Was0

1 1 309\r oan- D] /T HEWZ-Y
L n I_\I || I_\ IIUL II 8 % II
B SR TS NN P
HPA DecadoxylaleX 2[¥PsdDa)L 0|10 JgF=par at i on O|F102-10124- 1*8.9=8.9
[3-(2, 2-di met hox#et hyl ) - 7- nor|@kol i n-4-yl -3 H1i%, 2, 3]
Potassium (380e0| o [4 5- 0.46*2.5=1.2 0 0
dlovrim din-5 \I|4/P\hon\1| 1 3

Sodium (£32Pk ed sol ut i onsofgf f’3 (2

CarbochcH@IGﬂQagYEI Myt ) F ol Hd=p Ot 111 _'Y? =3~ 0 | 0.06%1.3=0.08
]trlazolzs{4 5-d] pyrimdi n-5-yl]anilijree (132
Average payuct @rmdefiomsaee) | n anhyérous CH2CA 2 (165 nl) was addedl a
Depurinadasl t i on of 3-ilsocyandtopyridine (820ny 0 A8 numl Y in
CH2A 2 (15 nl) and NEt 3 (3 m., 21.7 rmol)) The
m xture was stirred for 16 hours The sol vents were
renoved in a nitrogen streamand the crude m xture was
di ssolved in DVSO (2 nlL) and was purified by

sem - prigyy HRLC 1(7?_rFeAPF{?JehQQ%;/Btta‘?1dQ3|%{r?al 1 Rol%‘?§N Rg(z@ﬁo

ridin-2- vl 1urea Tao a2
-G+ HHea 0—a

\ A T A4 A3 0 T
7 0”7 0
4

white solid (60 ng, 45% anpl e
Probe 182 Pr epar ati on %Fndard Matrix, Standard Matrlx new Matrix
4-J(f4 13 (2 2 not resin treated | ) |\resin treated, | . W
Probe Height (3w /stdev. ) =7+ |77 " =t egy g~ VIS T "‘1’1:0*/2’;“ L “7@/2@ \
Probe SN‘R (a\@’/\%‘d \I/)l asL Vvl OI[ ’-|', d' ’JQI7I LILLLIA® LI 3881/9 ICIIyI f v al U%I.IISJ/)?I?)
dmnr 10| benzanmr de.—To d St TTed sotutTomr of—tTi pllUbgBllB

(239 ng, 0.8 Mol ) in CH2C 12/ THF (1:1, 10 nmL) was
added 4-(3-(2, 2-

di met hoxyet hyl )| -7-nor pholin-4-yl-3H[1,2,3]triazol o[ 4
, 5-d] pyri m di n-5-yl)-phenylam ne (385 ng, 1.0 mmol) at
250C. The reaction mxture was stirred for 15 m n and
4- am nobenzam de (272 ng, 2 mml) and NEt3 (664 i,
4.8 mmol ) was added and the reaction m xture was
stirred for additional |hr. The solvents were renoved
on a rotary evaporator and the crude mxture was
purified by sem -prep-HPLC (JfFA-nethod) to give
4-[1({4-[3-(2, 2-di net hoxyet hy % -7- norpholin-4-yl-3H]
1,2,3]triazol o[ 4,5- d]pyrimdin-5-yl]phenyl}

car banoyl ) am no] benzam de (20 ng, 4 %yield) M5 (ESI)
m z 548. Preparation of

| -{4-[7-norpholin-4-yl-3-(2-oxo-ethyl)-3H[1,2, 3]triaz

T r A -



ng, 0.08 mmol) was dissolved in nethanol ( 1 nilL) and

benzal dehyde (70 niL, 0.7 mmol ), NaBH3CN (40 ng, 0.63
wornebpommd ZnCl (40 ng, 0.29 nmol) was added. HA¢EUS2009/031020

suspensi on was stirred for 24 hours and the solvents

were renoved in vacuo. The crude product was dissol ved

in DVBO (2 nL), filtered and purified by

sem - prep- HPLC usi ng ACN wat er/ NH3 as nobi |l e phase.

After conbining the TABLEWBA: 2BhReAdONGs and sol vent

solid
Adducts 82132;3 l t d) ?ew ‘Matrix
samplesc nﬁg,‘ L. ,/‘) itlﬁg triﬂe e o
NH3 (+17'Dah"‘ (S={1T= \4' F-spmabenzy )641@39 o~ 3 yT [ THtghL=7 - 10
ol i n-4-yl -3H19% 14% 7%

HPA(+15[8D¢12 3]triazol of ¥355+@ppyri m dios=te=yl ) phenyl [[-037pheny u
rea was preparedd% rom | -(4-{"-6I%{I benzoyl azetli4 n-

HPA Decsrb%yytﬁ%{ h‘%qa) 7- n%gfﬁ)}?ﬁp i‘”f’] 4 yI Ofl—i-T 1 2 3] t rig fégffd[ﬁo [::

laYe]

HPADeolar'Eﬁg)j'yl'f aa F?sba bﬁpzﬁgeﬁya’e”k 65*2‘6' iR 49 ol ) o RGBH ON

Potassiuth H3sd), U. 05 Jo;1.808 ZnU (045819@58 U. 29 mjml4)}0.98.36
described in ther%exanpl e abovetd o _agi ve the gragduct (24

Sodium (n@DaMZ% yi el d);| MB'ZESI) n z [IB.8=Ftanpl e 193.46™.1=0.51

— r/|+ 57 Morphol !1-?-/104 \/|02'2 {1 @7@1%%r69. A-4-y! rﬁén°17*20§8¢|_3 aze

ar °”'°tA|C'8f|§ D) yl] et hyjj ZOf¢ R o 3%

Avera ehddu&fo%dﬂbﬂ ot o4 S—dipyr T g 5=y hgpienyt = s-pienyto

Depurinak g from I -(4-{3-[ (I benzoylrazetrdin-

subst.tutu&oyl 1)3meet hyl ] 7- Inozopdesbizn- 4- yl|-036k0[8Fq.2, 3] t r i d2alk0[249.6- d

elimination G#30R% di n- yrﬁ phenyl ) - 3- pl{ényl urea (40 m:,O 0.08

SUbStItUtIQJ:. |'1\17Da/| //I ‘F or l| nhan\ll \ n\lrl r~|| ne / 120 rm 7 ol )

TOT— 5T oy ety Py o e ey gy o T ot 7

NaBH3CN (40 ny, O 63 mml) and ZnCIZ (40 ng, O 29
mol ) FRBIESIB:i28akdr Protieteeigiaiial SigrireyRolse (SNF@Rbh@

Pt aduct (’)R A 2604 A ol d\ (I:QI \ m .z 6573
Probe a4

Probe Height (avg /.stdevy ¢ 4 [ n 2075 -no)
Probe SNR(!avg Aspied N UL 0T “'93 ™Y -t

_.28/7 1 d_ ., 317
t UMEV A Ik A qézF/‘31"'
T yl)lll:‘lllyl]-l-

nmor pholin-4-yl-3H[1,2,3]triazol o[ 4, 5-d] pyri m di n-5-yl
}/kaharqpln)paﬁsmmylbas@hom&@ rplatiymaddiict amdhwlepurination peak heights, and on

the protLe %rﬁ:é[a%& § nngdﬁjg{ fgq'égtlo% s)(:l e'Wééerl)dJceméi BQ(%u'npfo?'the relative

frequendy pypadslttjatrexsegd thehealy syor8 thrhsim)d valeaintel heremalyBisO8
nmol ), 4-(3-di net hyl am nopr opoxy) - benzal dehyde (136
ng, 0.7 mol), NaBH3CN (40 ng, 0.63 mml), and Znd 2

Adduct (atratig) s@r@% Mol ) as described in the exanpl e above

=(re/ati%e‘;f5&g(é§%{§@%%%'é’édir(g“tﬂrééﬂo/d%?{?e)ﬁj(a%)e?&ge MRubErdak H¥hy
3-['7- Mor phol i n-4-yl - 3-(2-pi peridin-1-ylethyl)-3

The tertd “égdsz’aﬁljtgdo@%lnoa[ sA[Jbéfrgtlapa% |n%rgille(h'g%éblg.l b%h%gpd dé\ftions for the
prepared from

averag&adhicopeskhaightpivetd lnwsanglcogamhbie foe il diatrices yhd etehydtyePrted in the
H [1,2,3]triazol o[4,5-d]pyrimdine (150 ng, O0.42

mol ) and (3-hydroxyphenyl)-boronic acid (89 ng, 0.64

hothy sfrthetiom ingerptheaydinge adduc foimagion seoreffasvifdi%s ess on the new

matrix (Eélglg}g?\z %@gome sgr‘]‘th%cyié%éjr) t'hel\é@el(agggddnétzforﬂa%oﬁ 'score was 29% less

on the W Maivbxr(palde | 3A)Bsydonpa(ed-tpyhe disin-Peajed stahgdryl nBHHY.| | 2, 3
]triazol o[ 4,5-d] pyri mdin-5- yl]-phenol was prepared
from
5-chl oro- 7- nor phol i n-4-yl -3-(2-pyridin-2-yl-ethyl)-3H
[1,2,3]triazolo[4,5-d]pyrimdine (80 ng, 0.23 mmol)
and ( 3- hydr oxyphenyl)-boronic acid (48 ng, 0.35 mol)
foll owi ng procedure 2 to give the off-white product
(52 ng, 56 %yield); M (ESIQ3 mz 404.4. N 9-benzyl
series. Example 197
4- Chl oro-7V- (4-{[ 5- ( 3- hydr oxyphenyl ) - 7- nor phol i n- 4-yl -
3 HJ[Il,2, 3]triazol o[ 4, 5-

d] pyri m di n-3-yl ] et hyl } phenyl ) benzam de was prepared
fron14 chloro N—[4 (5- chloro 7-

~ ~1 o = 7T = = gm ~ 1 .

tables.



Exanpl e 207 Preparation of
4-{[5- (3- hydroxyphenyl)-7-norpholin-4-yl-3 H[I, 2, 3]

W eooapoisel [ 4, 5- PCT/US2009/031020
d] pyri m di n- 3-yl ] met hyl }- 7V- et hyl benzam de. To a
suspensi on of 4-{[5-(3-hydroxyphenyl) -
7-nmor pholin-4-yl-3/f-[1,2,3]triazol o[ 4,5-d] pyrimdin-3
-yl ] met hyl } benzoic acid (26 nmg, 0.06 mMmmol) in CH2O 2
pAmat Exteasonddediegxal yl chloride (2Min CH2OA 2, 0.3

w.0.6 mmo]), followed by addition of 1 drop of DMF.

'l“f‘rh%'t'?rgg GT‘Q‘?rW%;enrtﬁ WEGRe g‘ét‘?'?? é%f'défedr%‘%%ef‘%fﬁﬁgf‘attyﬂ'nng assays
directed @rpdlymorphiems GPheRHD aiEAMIgenae U Thedd8ssa9s Wetd peiformed using the
Lok iS5 %, 58 T Bom. . Lo
TOF mé_l_ﬁ%tdb)ébt%TéIQ/: @Méalﬂle'ﬁbﬁ,for(hi@h-p‘enforg\aﬁcmp) anayfses. Ml eBlotechnol. 26,
147-164 00T S Sl A b PR ey U et oo BRI Y ShE Frexibitty for
MassARRAY® S@@?y_ﬁugﬁou@%ir@é Béée/@mél_rmx%@n(vitgﬁéss-mbdljifi% ®érminators.

uri|til.e -prep- usl n wat er as
seQuERSiADblta8 NoJg RPbE BRIt Ml 418 bR Gcon et B cerBipgoe). In
brief, ths@érgeﬂ’egbmwalhndirtdwmet%w B fesipalinied WP CRbabdtedents #n
oIigonugé(lat}.p%I %%gs 1%%%39 i?fﬁen/&é‘?ler{rg(al{cj %/Ehs‘i \Ee%gndgé ZiiaSn&eifically by a
single n@llcl[egﬁl%d sind é3n’|ﬂbytdr£?®5mgbl¢dﬂyd_atbr gqm%giﬂbf)bhmaﬁ}l\%ﬁl %@ydhralse. The

. , &y triazo el yrirmdin- o- net nzo
extensipi, BOHIB TS RIS P BRI SR P AT B e poyeee by WRLDI-TOF
Mass Sfledtfdmdtd- myedsmmiyfioary the-nfolgBilahabddofexidnsdn products allows

BNCTOER SRR TR
signals GBéwd e e@tri]riaatidﬁmlthe %atﬂ’?%?ﬁh&é?ﬂ:e?f}tﬁe@le?;sm|gﬁlegglém©le.
o, gl ve the pr ct. . , % vyi e ; ,
i RistGenmenantiidiatns et siay fminired Gtbe Bhpirinthetc
oIigonu{:l?ot(d%—d@térirbéntbyﬁé?gydﬁ‘tgn% Y6 Ua Kg{@bghétlﬂeﬂer)éiorﬁprbﬁucts spotted on the
. rl 0 , O rrmadaln-o- .
matricofiat TS o AP 14 S PR Yiefe (5 aHER Lo RiR0qA<ciyaHfagmation score
for the ﬁt@’lfﬁicgr %rb&uc_(@dib?@ﬂs%msopgﬁémb\)/ ﬁ%m&gtmﬁ;{)ﬂedtdhﬂhle%tandard_ matrix (40-
, r.azol o , O- ri,mJadiln-o- . enzol c.,.
50% degisrge 980 115, NS HADT B NS GRS Pb R Fgation
(36 ngy, 0.18 mmol) as described in the eganple above
t62 5gIs\{'%@;ge#@pr@%étsﬁ(yi(gafgggbﬁg&%g ! g%adrgdérdlvl_sas%rEE#]grgg{ z

Fetal Quadtifiel- ( 2- acet arfistmaadawajrix4- { | J-Stadrdhrg dhadixy phe fydey Matrixor p
Adductsflmpr‘php.a;]%ﬂﬁmg Hinot resin treated resin treated

ﬂj‘\ﬁi—ﬁﬁ,s#mzo! ofA-S-dl pyrinigine3-ylln lbenzamide—
N3 (TTRAL pr epar ed f|rgAS{] 5. (3- | 1212 0.047120.04

8575 trertyt) 11% 6%
Sodium (L%Q_j!a)UXyp!lenw 1B

01 LD AW eedME=l S 2 ToR5Ti506 75 O
pyri m di n- 3-iy¥] met hyl } bengaiuc acid (26 nd,390. 06
PotassiuiB3BDa) and N- adetoyl.zthyl ene- difamene=(19 ny, ?.o]a@*orsﬁm?)
as described i|i8% he exanple g¥ve tao gi ve tHet%or oduct
Carboric Al (8205, 3806\%E14T):T M5 (ESIOZ517. 3. B qflTé=pA1
Average 3dd[ict formation scope | ) 1.6, _ o, 14 ., 08
=1 [ O (o NyuUroxXypnenyt )= 7- nor paor r 1= 4=y - o [T 25 o]
triazolo [4,5-
d] pyABLEdIBn ABAG Rpset (A$16 DEVH¢ighiogndr Sipnalito-Noisgl (BNG) WRalib

e—nrnraonarac £ o o0 A d
<o HrTpyarcu T 1T U=~ 11

o

Probe . PP N L
Probe HAight (WY PITETIY )= 7-qapg phot T 4=yt =R T2 3t aggteot
Probe SNR (vgO/IsRgY ] T dT[N- 3= VIsi Rt NyT Y Henzol s pfal d (29 g, 88./99
mol ) and T -(3-am nopropyl)pyrrolidine (23 ng, O.18
mmol ) as described in the exanpl e above to give the
product (23.2 ng, 59%yield); M5 (ESI) m z 543. 4.
Exanpl e 212 Preparation o
of 7V-benzyl - 4- {[ 5- ( 3- hydr oxyp4nenyl )-7-nor pholin-4-yl-3
H-
[1,2,3]triazol o[ 4,5-d] pyrimdin-3-yl]nethyl}benzam de.
was prepared from
4-{[ 5- (3- hydr oxyphenyl ) -7-nor pholin-4-yl-3

o o T T




off-white solid (98 ng, 32%yield). M5 (ESI) mz
413. 4. Exanpl e 234 Preparation of tert-buty\
W@ Zoosooiol i n- 4-yl -5-{4-[ (pyri din-4- PCT/US2009/031020
yl car banoyl ) am no] phenyl }-3
H[I,2, 3]triazol o[4,5-d] pyri mdin-3-yl)acetate. A
m xture of 4-am nopyridine (120 ng, 1.28 mol),
4-i socyanat ophenyl boroni ¢ aci d pi nacol ester (245 ny,

1 nmolmABIES: AN @ tARYLA(TI3NE D) Addiidts —InctSaseanlaserd EndPbE

Mq#w%—@l—%h—%
-F r ix.. resin new Matrix
“ﬁ&ﬁ t}sa % dded t Fi '9 20% mcreased laser
2R Ei QE@Q ITDF p I N- 4y reiked laser energ

| ,2,3]triazol o[ 4, 5-d] pynergy di n-3-vyl} a(etate (230 nyg,
N6 (rfiied)) , Pd( PPh3) 4 (3777 and 2M Na | CG5'085-8.4L) .

he resulting mixture Wdd%heated at 13010% for 30 mMn

ﬁo?ﬂeﬁﬁ?%?o§ave and t@§ﬁ1€ob1ed to roo@ﬁ?@ﬁﬁ@@éture.
#%%aMHvﬁ%B P U T Cat T AR TY PO YYR ey

he title product (98 n@3%3096y|eld) Mp 3¢.ES

2ivdnic Aocarqabg 235 Pr epgamatiisens of 2- {5- |37t byds
xymet hyl ) phenyl] -7- nofhol in-4-yl -3 HY 8%

JA‘L{?_@JMWOQ- dl gyrinidi A73- yl3-7V-pyridi gs3- yl a

]
flrs.13
1 'l
J T
= I

oQr—e 5 o~

L — = —

q - (5.1
(I et VAV AL AL 7 B n!ﬁn! H A 4 \II 3
|§§F626%F . . Mg/ 4 7 L. 19/ 4
e doe SNR Ik, T S iy s Syt geettegprd (22—

ny, U. 06 mor ), EDC (<o 11y, . 12 IIIIUI) I'nd
3-am nopyridine ( 11 ng, 0.12 nmol) in acetonitrile (2
b Jeshiie retw nmatmt sa&ffebmmmewlmplee pteseeceoafdiighieg btnou@slof endlyte,

|ncreasV|[nV§Samr_r,ﬁJ& S g f’%&rﬁ)naf gggg I@\A%?pilh%%?axt\ggaiﬁ ?)P e%{sglvere analyzed
on the matricel ¢fIlAable ﬂgSeéI%le&ieﬂbw M (&bhjatnir’ zavbageladduct formation

EX |l e 236, Pre tion o

scores frgal?\ﬁe/(ﬁ,t )&/}r@?rﬁ@ﬁ%@ﬁgﬁvﬁ volupwi‘k%%a]s eH ZQthefapﬂe score (0.6) was

observdd foRb&htmatdasl o[ 4, 5- d] pyri m di n- 3-yl }- 7V- et hyl acet am
de was prepared from{5-][3-
(hydr oxynet hyl ) phenyl ] - 7- nor phol i n- 4-yl -
H[l,2, 3]triazolo[4,5-d] pyrimdin-3-yl}acetic acid(22
ng, 0.06 nmol) and nmethylamne (8 ng, 0.12 mmol) as
described in the exanpl e above to give the product as
off-white solid (4 ng, 12%yvyield). M5 (ESI) mz 384.2.
Exanpl e 237 Preparation of 2-{5-
[ 3- (hydroxynet hyl ) phenyl] -7-norpholin-4-yl-3 H
[1,2,3]triazol o[4,5-d]pyrimdin-3-yl}acetam de was
prepared from {5-[ 3-
(hydr oxymet hyl ) phenyl ] - 7-norphol in-4-yl -3H[1,2,3]tria
zol o[ 4, 5-d] pyri m din-3-yl }acetic acid (22 ng, 0.06
mol ) and anmoni um hydrochloride (7 ng, 0.12 mol) as
described in the exanpl e above to give the product as
off-white solid (3 ng, 10%yield). M5 (ESI) mz 370. 2.
Exanpl e 238 Preparation of 7V-(4-fluorophenyl)-2-
{5-[3-(hydroxynet hyl ) phenyl] -7-norpholin-4-

-3H[1,2,3]triazol o[ 4,5-d] pyrimdin-3-yl}acetam de

was prepared from {5-[ 3-
(hydr oxymet hyl ) phenyl ] - 7-norphol in-4-yl -3H[1,2,3]tria
zol o[ 4, 5-d] pyri mdin-3-yl }acetic acid (22 ng, 0.06
mol ) and 4-fluroaniline (13 ng, 0.12 mml) as
described in the exanpl e above to give the product as
off-white solid (10.2 ng, 29%yield). M5 (ESI) nmz
464. 1. Exanple 239 Preparation of
TV-[2- (di net hyl am no) et hyl] -2-{5-
[ 3- (hydr oxynet hyl ) phenyl] -7- norpholin-4-yl-
H[I,2, 3]triazol of 4, 5- d]pyrlég(ﬁ n- 3- yl}acetan1de was
prepared from{5-[3-
(hydr oxynet hyl ) phenyl ] - 7- nor phol i n-4-yl -3H-[1, 2, 3] tria
zol o[ 4, 5-d] pyri m din-3-yl }acetic acid (22 ng, 0.06
mml ) and N, N-di net hyl et hyl enedi amine ( 11 ng, 0.12
nnDI) as descrlbed in the exanple above to glve the

o, o a o A s



m nutes then added the m xture of Znd 2 (50 ny),
NaHBCN (50 ng) and MeOH (0.5 nL) then stirred
wor@vndght . The sol vent was renoved in a N2- st PERISZNY031020
the crude product was purified by HPLC (TFA-nethod) to
give | -[4-(3-ethyl-7-norpholin-4-yl-3
H[l,2, 3]triazol o[ 4, 5-
d] pyri m di n-5-yl ) phenyl]-3-{4-[(pyridin-4-yl met hyl)am
no] phenyl }urea a as a TFA salt (45.6 ng, 54%yield),
M5 (ESI) mz = 551.5. Exanpl e 253 Preparation of 1-
[4-(3-ethyl-7-nmorpholin-4-yl-3 H[1,2,3] triazolo
[4,5-d] pyrimdin-5-

yl)[phenyTT-3z14- [L pyr[r dr nf 3- YI[nEI[hYT]) &m no] phenyl }ur ea
. The cpmpoyrd WHS prigparpd as pgs¢s)i bed in the
exgnpl e| ago& us|hg |y < I
- (4- ani popheBy! )13-(4(8- £ Ayl|- - mps|piol i no-3 H
[1,[2, 3]{ri ajolokik - d}-p¥yr |sn¥di[nf §- y1)) phenyl ) urea (50
r,| 0. 109 il ), [&1 cqt 1 nal.genydg [ , 0.872 nmol),
22Qq 2 (0 ngk, NsHBON-(50[7m) |apd,Me ( 1 m). The
spllvent | wes |Benojied il a [¥-sYtpdmad the crude
pE qduct [was |Bur i [ ed,|By, H-C ( TFA=I&&hod) to give
S[4- (3] et hyp-¥=[c 0 Q=K [cwd
norfpghol {n-4-yl -3 1,[2, 3[friago| d[ #,[5{d] pyri m di n-5-yl
y@henyl |- 3- |E4-[ [ pyri|di n- > ylfmet m_m%m no] phenyl }ur ea
3B |& TFA Sal|e (4p.8 g, 5S5RYovyile qEis (ESI) mz =
551.8. ExanfPe, b4 Priepar mtion pf| I=
[ _(:Q_n h\J/I_ _oorrg'clbhnl Pr%o_A‘_\J/?_’ [ ”)’3] triazolo
[2,[5-d] [pyri|@ di i85- (2 ©

)|phenyl |- 3&( 4- £ ( 6-|EI uofopyniHi|a{S- y1) met hyl ] ani no} p
h&nyl ) ufe&. |The torpgdnd s prefdafad|as described in
tde exappl e |@hose usijag &= _ &
-24-arri pophgny ) C)2-( - —st hyll Ztopedpihol | no-
SFH([1, 2] 3] tr|zazo|®[ 4,|8- d] pyri i Hifn] 5-&1) phenyl ) ur ea
(&Q nmy, | 0,14 mpl ), [B- f|or gu| qol¥[@al dehyde (109 ng,
05972 moF) ,|8ZnC2 (39 no)d oI\Ia‘PIBC:{§|§5 nmg) and MeOH (
Entx). [he sglo,yggﬁ\@gigmﬁec n an -stream and the
Fude produgi—wap—pudifi-ef—by HRUCI(TEA- net hod) to
EVE B - | 4- (32t hy - 7-|Bor phol i - B-lyl -|3,
ke [[2 @, B] Lrildzol pf 4, 44d] pp i mild| =t2[%
)&) @W_Zen_ | T- J5(4- {5 (6-{£] uopdopynipi|e -yl ) met hyl ] ami no} p
hengﬁu ea 42 [BFA 98kt [48.2 pd, [4deyield), M
(i\_!, AZz—1560- xarp-p—268——PHeparat i on of 1-
[A-|(3-ethyl -|7-nmof phollin-4tyl -3 H{[L,[2]3] triazolo
[ﬁ, 5-d] | pyri|m di p- 5- ®
&) lphenyl ] -3- (4-{[ (6-|net hpxypyg| di p-[3{y! ) et hyl ] ami no}
pheny® ) ur ea.| The| congound| was ére@ug as described in
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mz = 581. 3. Exanpl e 256 Preparation of
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sol vent was renoved in a N2-stream and the crude

product was purified by HPLC (TFA-nethod) to give
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H[I,2,3]triazol o[ 4,5-d] pyri m din-5-
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specifically, the presence of unwanted adducts can
make it difficult to detect and anal yze an anal yte,

wezpeodskl y | ow abundance or | ow nmass anal yt esSPCBURMAY/§31020

The present invention provides processes and
conpositions for inproved anal ysis by nass
spectronetry. Provi ded herein are mass spectronetric

ve TR SHBE8P 5 RS P DEOHEGRE o P hESs o
conaaapdw@mhnmben@ﬁtmhnemaenn@at does not ot herw se

s oPhe i eofBy Al S (R Y el Bl me of

the invention allow for easier identification and
quantification of anal yte peaks, thereby increasing

t he nunber of correct calls. These inprovenents prove
particularly useful for sanples contam nated with
sodi um and/ or amoni a salt, as well as sanples with

| ow anal yte concentrations. In certain enbodi nents,
descri bed hereafter is the use of ascorbic acid, or a
salt, tautomer or anal og thereof, as an

adduct -reduci ng addi tive that decreases the presence
of adducts in the mass spectra, and increases the
signal to noise (s/n) ratio. Wile enbodi nents of the

invention will refer to using "ascorbic acid"
hereafter, it is understood that the person of
ordinary skill in the art can use ascorbic acid,

ascorbate, a salt thereof, a tautoner thereof or an
anal og t hereof (described hereafter) in nethods and
conposi tions described herein. In one aspect, the

i nvention provides a nethod for reducing adduct
formation in a sanple conprising an analyte to be
anal yzed by nmass spectronmetry conprising the step of
addi ng an adduct-reduci ng additive, which conprises
ascorbic acid, to the sanple prior to analysis of the
anal yte by mass spectronetry. In a rel ated enbodi nent,
t he adduct-reducing additive may furtherconprise
amoni um oxal ate. In sone enbodi nents, the

adduct -reducing additive is used in conbination with
ot her adduct-reduci ng additives (known or

not - yet - di scover ed adduct-reduci ng additives). In
certain enbodi ments, the adduct-reducing additive is
used in conmbination with one or nore resins. In
certain enbodi nents, the analyte is a nucleic acid
such as deoxyri bonucleic acid or ribonucleic acid.

| mprovenents described herein can be applied to a
vari ety of mass spectronetry formats as sanple
handl i ng procedures prior to nmass anal ysis can

gener ate undesirabl e adducts. Exanpl es of nass
spectronmetry formats include, but are not limted to,
Mat ri x- Assi sted Laser Desorption/lonization

Ti me-of - Fl i ght (MALDI - TOF) Mass Spectronetry (M)
Laser Desorption Mass Spectronetry (LDVS),

El ectrospray (ES) MS, lon Cyclotron Resonance (ICR)
M5, and Fourier Transform MS. |nprovenents descri bed
herein are readily applicable to nass spectronetry
formats in which analyte is volatized and ionized
("ionization M5, " e.g., MALD -TOF Ms, LDVS, ESMS). The
i nvention al so provides a nethod for reducing adduct
formation in a sanple conprising an analyte to be
anal yzed by mass spectrometry conprising the step of
addi ng an adduct -reduci ng itive, which conprises
ascorbic acid, to a matrix prior to analysis of the
anal yte by mass spectronetry. The nethod may al so
conprise the additional step of adding the

adduct -reducing additive to the analyte (as well as
the natrlx) prlor to anaIyS|s of the anal yte by nmass



Anal vte The invention allows for inproved nmass

spectronetry-based anal ysis of anal ytes such as
woeebeds4aci ds, (e.g., oligonucleotides and  PCT/US2009/031020

pol ynucl eoti des), proteins, peptides and I|i pids,

including their particul ar anal ogs and conj ugat es,

such as glycoproteins or |ipoproteins. O her

WhStIIbSIt ances. that can be anenable to MALDI anal ysis
—%%ﬁ%\%ﬁ%‘ " present teachings are small nol ecul es,
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Matrix Matrix material is utilized in certain forns of

mass spectronmetry, such as MALDI spectronetry, for

exanpl e. The matrix nateriq&)serves to separate the

anal yte nol ecul es fromeach other, to absorb the

energy inparted by the | aser photons, and to transfer

the energy to the anal yte nol ecul es, thereby resulting

in their desorption and ionization. Once the anal yte

is ionized, a mass spectroneter such as a tine of
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tautonmeric form the depiction herein of one tautoner

is for convenience only, and is al so understood to
wepmonpess ot her tautomers of the form shown. PST/US®A9/031020

herein, the ternms "al kyl," "al kenyl" and "al kynyl "

i ncl ude straight-chain, branchedchain and cyclic

nmonoval ent hydrocarbyl radicals, and conbinations of
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ox isagbstitut ed by the substituents that are appropriate
the particul ar group. "Acetylene" substituents are
2- 1BC aI'IRryenydathgd ofigsint 26aivheremn tbebhalgmlli; ¢ nsidbitacidut ed,
and,.are
5 il eiBot B Rlifag WDy e RS0 s iR S Bnugipic acia
het36r oal'lkrenydathodiaﬁ d&8ma2&kyharein th2 nG8eibeicierio abdryutidic acid.
Cl-C8 acyl, C2-C8 heteroacyl, C6-Cl10 aryl, C5-Ci10
het eroaryl, C7-Cl2 aryl al kyl, or C6-Cl12
het eroaryl al kyl , and each group is optionally
substituted with one or nore substituents sel ected
fromhalo, =0, =N-CN, =N-OR', =NR, OR, NR 2, SR,
SR, S2NR 2, NR SR, NR CONR 2, NR COCR ,
NR COR, CN, COOR, CONR 2, OCCR, COR, and N2,
vvherel n each R is |ndependently H C1- C6 al kyl, C2-C6
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or "optionally substituted”, the termincludes NR R

wherein each R and R' is independently H, or is an
wa@bkdogh9isad kenyl , al kynyl, acyl, aryl, or aryl aP&yiUS2009/031020

group or a heteroform of one of these groups, and each

of the al kyl, al kenyl, alkynyl, acyl, aryl, or

aryl al kyl groups or heteroforns of one of these gr oups

t [ bsti .t uted t th bst.i t
aestli badeiinpdORaeil o nlsinh s “Borneiieiege
seleg:tenitfp)m FHegyroey corglissiag iof) CMutdre-g\sfthddiELaNbEI%O’npt%n/ lanidati$n

TimfrelF i SR PRFOR) Fant SpoRtadnal fsel SikaoteEon MeSRp ety

(LDMSl)tEtedftEDsﬂ)ra& (s Maeaspafﬂrdmmi@pmrndwudtrwnﬁdsenér&ﬂ (fCRYMass

SpecliBeft e RGO beRs SERIY NiBecr | bed ag -

suidabl &\ inethodlflydnatyziges avajyté by MasKSpedroatetrgy whiah i C
is optionally substituted with the
CO"&UB@%tuents described as typical for heteroaryl
groups. ifsodusiad ansngilato 4 mass epemtromdmwy@‘em the eéreple
ound. cont ain
comieial i ghaifin R Bet bt PLEsaF s Mo b e helEr phe
conpounchnalyzipyitiss segn@le ibg thexrssapectronidts. car bocycl ic and

het roc I|c truture ss CONRO
eyl 116, meffeg el vainr2 fFErHRE s PR frepl s mmgnium
oxalaeerer n, the term het er oat onf refers to any atomthat
i s .ot rbo F%jdro% suctE | t.ro enI en or
sul¥ur . err[]% %P1 JAMed R WRPTEL ?aH%t/ '%é‘yHFSM ¢l ude
but3sar e Tmetmdathmi becaitro34 wheremytde aticleigracidlis aeobrynmhtmtwc acid.
di h etr n,. nzo ur an
oy S eth8 oA whELL AR ALSBY AR s RERTRla &0
4, B7di hdereonstbmabbd:lam (Bﬂwbdéneﬁhl themasyrspa’ct'rodneﬁl@ analysis is

rrolidin 2 one I
seleg:z d fhci,na&e %wr} 8?%{%}4 g] I\@?tr? Cﬁsﬁ'é edg.[aﬁgylgesq{%tronﬁbn|zat|on
Trmps)df-ﬁhngMAlIDr-rﬁﬁ)GD Maes Spbctametyh bhsen ®esompitidakizkse Spectrometry
m dazo
ol Ee Pl S oS EPCreahinlon BN H RN AT (SR Mass
Spet:tnompinyeraed Roati¢ahygdsfornt Mae@Seeetrolnetw di oxi de,
dl a Zg: 26? Lfbgfrﬁ?é:%lﬂeqﬁlg u%rﬁrearraz oEspots wherein each spot comprises (i)
a mdirrai@b‘r’latym—lﬂs[srﬁteﬂ Lh]sdaelbésmn;ﬁronﬂorﬂzahoﬁa(l\/&m)a) rhassadpedirandty and
% car. bol toxtr rane gne, .tetr ahydr opyr an,
(“)ac?CB A Oéé’ts{s’ﬁeé“ oY 1 g %9 fgtaet ne, pi peri di ne,
| ac¥Gans Tt@mﬂrbnmeyte@f sleine8§, ovheasis ehett spaiduries co@piisss
i ll.ust rataéve exanpl es of heteroaryls include but are
AU RS to furan, pyrrol e, pyridine, pyrimdine,
i mddazolTae stmeetzatmodalzmi 88,avtcbréin ioagz o soreSofitbe spdte fukther
used herei "substrate" refers to an insol uble
Comsou'B% 71 a?ﬁ’l{’}ﬁhi ch an analyte is deposited and anal yzed.
Subsit r atTetﬂe smhytra’ute@f ddien 4huwiheasie thodndlyterist @dudleic acid.
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acrdSephar ose, ceI | ul ose, rragnetl c beads Dynabeads a

sup fac
S| I@Con %gu@gt&%g% clargn é/%r%r%rn%et %LH a(tgls rrEonuErblc acid.
poILMet hyTherseibstpaie ppclaipy 8& vehergio lthyeama tlie, coprphymit-er
hvdRS é\élhrrr%l | d(fenedi fluoride (PVDF)), or pins (e.g.,
YOXYRGEEr¥Y ns suitable for conbinatorial synthesis or
anal5ysr sThersubelmte of daim 88, vdferdih #ie subsfraleds asbiph as
wafers (e.g., silicon wafers) with or w thout plates.
The solid support may be in any desired form
including, but not limted : a bead, chip,
capillary, plate, nenbrane,“wafer, conb, pin, a wafer
Wth pits, substantially flat surface, an array of
pits or nanoliter wells and other geonetries and fornmns
known to those of skill in the art. Preferred supports
are flat surfacesdesrgned to recerve or link sanples
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i ncreasi ng amounts (10, 15 and 20nl) of 7528 Da AMG
pri mer extension products were anal yzed on the
woradwiogrsgl of Table 1. See Table 6 bel ow. The nP@I/US2009/031020
matri x's average adduct formation scores are |ower at
the 10 and 15nl anal yte vol une; whereas at 20nl, the
sane score (0.6) was observed for both matrices. TABLE

6: AMG Assay (7528 . ducts -, Increased Analyte
Sarle oreribiRer o M ivin timdle SRS e

I mportance of reduced adduct formation to elimnate
fal se positive calls is clearly illustrated in Figures
3 and 4, which show the results for the RHD 4-psi 3-
genotypi ng assay. The peak at 7626Da is not an
insertion as reported for the standard matrix (Figure
3), but a 55Da (NH3 + K) adduct to the extension
product at 7571 Da. This adduct is clearly elimnated
in the new matrix (Figure 4). Exanple 3: Additive to
the Matrix and Anal vte The new, ascorbic acid-nodified
matri x was also tested in conbination with ascorbic
acid added to an analyte solution (AMS priner
extensi on product at 8289Da). As seen in Exanple 1 and
Tabl es 2-6 of Exanple 2, ascorbic acid added to the
anal yte or in conbination with standard matrix greatly
reduced amoni a and sodi um adducts. See Table 7 bel ow.
There was a 43% decrease for ascorbic acid treated
anal yte on standard matri x, and a 57% decrease for
ascorbic acid treated anal yte di spensed on new matri x
(as conpared to untreated anal yte di spensed on
untreated matrix). TABLE 7: Ascorbic Acid Added to
Anal yte and Matrix Exanple 4: Stability Tests Over a
period of six nonths, four stability tests were
performed to determ ne the adduct-reduci ng properties
of ascorbic acid over tinme. There was no indication
that the tested matrices dimnish in their performance
during the course of tine. Instead, theobtained SNRs
and consi stent adduct formation scores for anmoni a and
al kali adducts confirnmed the stability of 3-HPA and
its additives DAC, NH4-Oxal ate in conbination with
ascorbic acid. The entirety of each patent, patent
appl i cation, publication and docunent referenced
herein hereby is incorporated by reference. G tation
of the above patents, patent applications,
publicati ons and docunents is not an adm ssion that
any of the foregoing is pertinent prior art, nor does
it constitute any admi ssion as to the contents or date
of these publications or docunents. Modifications may
be nmade to the foregoing w thout departing fromthe
basi ¢ aspects of the invention. Although the invention
has been described in substantial detail wth
reference to one or nore specific enbodi nents, those
of ordinary skill in the art will recognize that
changes may be made to the enbodi nents specifically

di sclosed in this application, yet these nodifications
and i nprovenents are within the scope and spirit of
the invention. The invention illustratively described
herein suitably may be practiced in the absence of any
el ement (s) not specifically disclosed herein. Thus,
for exanple, in each instance herein any of the terns
"“conprising," "consisting essentially of," and
"consisting of" nay be replaced with either of the
other two terns. The terns gﬁd expr essi ons whi ch have
been enpl oyed are used as terns of description and not
of limtation, and use of such terns and expressions
do not exclude any equival ents of the features shown
and described or portions thereof, and various

nodi fications are possible within the scope of the
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