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3- SUBSTI TUTED |, 2, 3- TRI AZI N-4- ONE' S AND 3- SUBSTTTUTED

1. 3- PYRIM DI NONE' S FOR ENHANCI NG GLUTAVATERG C
WORRAPSBIE2 RESPONSES Fi el d of the I nvention ThiRCT/US2008/010877

invention relates to conpounds, pharnmaceutica

3.SUBYTRIUTED 12, ATRIAFIRAD RS AND 3-BUBEIINEMED bl P YRIMIDIN-
ONE’S FOR ENHANCINCE BT TANPATERGIE SYNAPTICRESPONSES

T OT- receptor UNMCTT OTIT Mg T 1T SynmapsSEs T 11
brai n networks responsi bl e for various behavi ors.
Fkﬂdﬂnqﬁglﬁwéyﬂgnnetmorks are involved in basic functions
such as breathing, to nore conplex functions such as

menory and cognition. |nbal ances in neurona

i R A S Lm0 8,000 P A9k
prev nour al @ QL:"&B"JC AL AL LIS nsufAGERY! R nYhahd¥RRhf SEfREeptor
APRINSOR's di sease.  schi zophréeni a, tention deficit

functiiéhgihfsgaipsyeindrainmeovatks sasparsthle forsarioes whgviors. These brain
depression and in disorders V\ggr ei.n a defici enﬁ% fqurll )

newmmmWHP%W%F@%Ctl®s SH asoagatlyne, ta mpTR Spmpley typetions such
aspe . I o ]

e B PR L1 i

may leB@ &ea paipaofdssofdurs, Snudtidihg psytchiatric. ardeleatadekical disorders, including

Applications The present application clai priori .
mempFyGMPRHTICE Parkatses sphisgsss SOHEAP RE S ek pay attbctive or
] £ 3 Q@ f— .

mood 3Rk SRSty Rpflacin R R EER et ¢ APRencH i neurotrophic
factoRdP ihpladatedn 24 partibgler Speet] thd iientied syletacte doatpdunds useful for
Background of the Invention The rel ease of %‘I?ut amat e
treatra@mg% Aeghseosditonpenyg matheds of ysing Hiese CeRPoWIIS Borssuph treatment.

stinmul ates two cl asses of postsynaptic, ionotropic

receptors. These classes are usually referred to as
Rela XY Slitagigpal at e and N-nethyl - D-aspartic acid (NVDA)

receptors. AMPA/ qui squal ate receptors nediate a

vol t age i ndependent fast excitatory ppst-synaptic

current (the fast EPSC) r.e N rece rs,. .. )
The reial P CE P B RGO P L e CU B GPBli gpeerial
number B866/894,558, filed September 20, 2007, of identical title, the entire contents of

which application are incorporated by reference herein.

Background of the Invention

The release of glutamate at synapses at many sites in mammalian forebrain stimulates two
classes of postsynaptic, ionotropic receptors. These classes are usually referred to as
AMPA/quisqualate and N-methyl-D-aspartic acid (NMDA) receptors. AMPA/quisqualate
receptors mediate a voltage independent fast excitatory post-synaptic current (the fast EPSC),
whereas NMDA receptors generate a voltage-dependent, slow excitatory current. Studies
carried out in slices of hippocampus or cortex, indicate that the AMPA receptor mediated

fast EPSC is generally the dominant component by far at most glutamatérgic synapses.

AMPA receptors are expressed throughout the central nervous system. These receptors are

found in high concentrations in the superficial layers of neocortex, in each of the major
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carried out in slices of hippocanpus or cortex,
indicate that the AMPA receptor nediated fast EPSC is
WOAEY34EII2y t he dom nant conponent by far at nd¥tT/US2008/010877
gl utamat ergi ¢ synapses. AMP4 receptors are expressed
t hroughout the central nervous system These receptors
fef . . . Tt e
symaptft fone QU Riob LR, SN IR, A E s c Foia by g ghan ev ol
in Bra#oR&garh 3240pB0cloan984)althdies it hinsly draitladmane ipdieate thas these
reported by NMonaghan et al, in Brain Research
structuges/org e ze gAMpley pascepelpOls Professes ARd Broy thie psirates for
hjgherlorxlgércb%bgvipgm[{lﬁéq 9&@?%?&:&%&&5 ﬁ%d%fgégﬂ sSSH R tR¥se brain networks
per ceptual - ot or " processes and provi de the substrates
responkidle for @Mkt sffodenhitive hativides In Additon, AWRArrecepdbrs se expressed in
~ mediate transm ssion in those brain networks )
brain regiops et frigalatethe anspérgtory Arixe Fpspansitle fscppirel ofdregthying (Paarmann

ddi t.i AVPA I ecept. ar ssed in brain

et al, Bgial glVpyep gl ol Se R R TS o e
responsi ble for control of breathing (Paarmann et al,
Journal of Neurochem stry, 74: 1335-1345 (2000). For

For the teasonsasofosthadpve, siregs thetgvedulete gnd thereby enbensedbe fungHoning of

th b t he.f i Qni f . :
e, BEEERE GIVERGH o Pia B Py AT FROBLE) pertommance
Such dridSdhogRlt 4168 faBRit4te bt § enSded. Bxpesmeitaletadiad, Sach as those
facilitate nmenory encodi n2§ﬂ§_xl[§er| ment al st udies, such

reportegkbyt At @nd &yeely, SaainReseaic JriéA (1942 indicatsdhgtdpcreasing the
. - 173-184 (1992), . indicate i ' '
sz o AR AU b8 RSB B 5166 e

potentRABANCER). TP ik Adtsbld dbreafe inanstiedibth ¢y Rapticaiontidts that follows
(LTP). LTP is a stable increase in the strength of .

repetitsigpdysiplogicheaitty aflsdyre navawe qceydnithg brgin during learning.
physi ol ogi cal activity of a type known to occur in the
brai n during |earning. Conpounds that enhance the

Compdude tha @hRdhce thd faaciivitdy s£ibe WP Afsublygt afiplutanife eRReploss
facilitate the induction of LTP and the acquisition of

facilitdte therjaduatignlod LIS anddbepeapisiijorpofiasmned taghs gsaneasipddy a number

of paridighs Steofot TR PIey CHEST pdle Bips Y5305 34 QOB St et .
PNAS gmzbgf 1 ?{ %942 ReS er BRBrathR&4634:3804)6 (1593) Btdubiterdl., PNAS

158-11 162 (1994): Shors et al, Neurosci.
91:111158¢11 16861 933 Stebs €19 Dleyurdsar Lon 186:183-150 (1999 urlassdin et al., J.

Neuro%cg.gg':gg()i}%o(%% (g%&é?b’rgggggtgﬁr S}%ap?é 22:§¥£—§9§ ?1 9?9%.);3 2ai §t3a7l., JPET
278:627- 638 (1996); Lynch et al., Internat. Clin. Psychopharm. 11:13-19 (1996); Lynch et
al., Exp. Neurology 145:89-92 (1997); Ingvar et al., Exp. Neurology 146:553-559 (1997);
Hampson, et al., J. Neurosci. 18:2748-2763 (1998); Porrino et al., PLoS Biol 3(9): 1-14
(2006) and Lynch and Rogers, US Patent 5,747,492. There is a considerable body of evidence
showing that LTP is the substrate of memory. For example, compounds that block LTP
interfere with memory formation in animals, and certain drugs that disrupt learning in humans
antagonize the stabilization of LTP, as reported by del Cerro and Lynch, Neuroscience 49: 1-6
(1992). Learning a simple task induces LTP in hippocampus that occludes LTP generated by
high frequency stimulation (Whitlock et al., Science 313:1093-1097 (2006)) and a

mechanism that maintains LTP sustains spatial memory (Pastalkova, et al., Science 313:1141-
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278:627- 638 (1996); Lynch et al, Internat. din.
Psychopharm 11:13-19 (1996); Lynch et al, Exp.
wOewpobsosy 145:89-92 (1997); Ingvar et al, ExXpPCT/US2008/010877
Neur ol ogy 146:553-559 (1997); Hanpson, et al., J.
Neurosci . 18:2748-2763 (1998); Porrino et al., PL0OS
Biol 3(9): 1-14 (2006) and Lynch and Rogers, US Patent
1144 (2006))., @Rx2gnifiban émpertance do fiederldbf atpmtyisdlic fudidg thoa in vivo

et SRS e SR L s sabitzationof
basal dBRAREY LTRMARLNER-deRd aRintBd Rex@BhIC 9F NaBpRYsiS96:823-685 (2006)).
I'srupt [earning i'n humans antagonize the
stabilization of LTP, as reported by del Cerro and

C|ence 4 99 Lea ng,a_ Si | e. .
Drugs Q8 emhaiE CUSEHEOTRE A 15 CLAROUSSPHEICES ELREL TEFRE ofioid- and
I e tik @ ﬁs
o AL B BT 0 L St
al, Amaar«m ﬁwm&amesmammsncéﬁatzcdl Care maycztl@’ﬁﬂalk@d-é” b(2005)
Sci ence 31 114é 1144 2006?%{ |f| c%ﬂ ¢
There DigereTegs Ty DRaSHULIEYer B8 Ph oErsiis THESrPAGHEH gespiratory

depresgxf&ﬁtanh Tor Al}églatn‘hg Al 'ﬁ%ﬁ?s‘%ftrgsp?raf?)?? bépré&iAMNRAulMR&edative use and

tamat e rece ator restores stabilizati on of
sleep dpasalExdeniy §yrmmld' Ransmisdicidpevaiged nmonmit]sm@ﬂey(whmh
al , .J. Neuroyhvsiol 96.677 685 (2006)). Igl;s t hat .

neurotghih tornre A RFEASeD A1 BrecififdraRmagiPRt eﬁétsaﬁ fentiation of
AMPA Pefcg k cylolél Bz %&ﬁlﬁ@ﬂs %QRee?lr}gumotlhgﬂéﬁétlﬁvélygf’f c‘):phms

resp ression wthout reversing t gesi
partlcdlﬁﬂs)pbﬂaaede(r%ﬂ netlroarlophnérfeﬁbx; anBDNE. n%de, fifr eRample; Ahwtesborn, ef al.,

and Critical ne, 174: 1384-1391 (.2006).
J. Neungsei- @0ef-@1 G{@é)é @%lbgéahﬂ\} SpBatgate. 040,968 PrRBERRTAY afy JPET

307:29 Y6 {’40’69 %Hh‘ﬂh&tkb{iﬁéi&?ﬂalr RS LA ASH £5 51972668, Other

ev ’at i ng ot her "forns respiratory depre55|on
Studles mmeumkag BindR dvels toasuarbdr sf mpolagmeladlsdidms,t sichay Parkinson’s
synaptic tr SSi on. provi r..pat hwa
dlseasw%t&q%tlﬁa&?%fértg‘%e&aqlae ordirdADHIPh Fualii e X Syndrome, and

Rett S?IREanE'(RT?Z.ﬁSCetQI %)E ngﬁbdé%wcéa al. p@&,empﬁa r;n@,eopﬁséweé\ 174

cept or ulators has been found
(2004)|, K(eneasel IMvEIPSyaﬁ&atmem 639-0ph (20@5) riarkomemlaaul ,y] mmAanew ol.
i ved neuratrophic factor,

18:69 5341 {AWD3) EHLC B Fhal dieusen 49:341-RERIA0BY. Thyis, BMPA receptor

potent%?cg'?er &)r@ﬁlslsféltl %ar Rl Sr%nfﬁu‘%g gatg%{;t %s%gg O%g% neurgloglcal diseases

that ar Nﬂﬁl@emla&f a glhtaﬁhaterg&ummacmdd@ﬁ iA JedroliOphi2 GARZ)rs.
O her

A prototype for a compound that selectively facilitates the AMPA receptor has been described
by Ito et al., J. Physiol. 424:533-543 (1990). These authors found that the nootropic drug
aniracetam (N-anisoyl-2-pyrrolidinone) increases currents mediated by brain AMPA receptors
expressed in Xenopus oocytes without affecting responses by y-aminobutyric acid (GABA),
kainic acid (KA), or NMDA receptors. Infusion of aniracetam into slices of hippocampus was
also shown to substantially increase the size of fast synaptic potentials without altering resting
membrane properties. It has since been confirmed that aniracetam enhances synaptic
responses at several sites in hippocampus, and that it has no effect on NMDA-receptor

mediated potentials (Staubli et al., Psychobiology 18:377-381 (1990) and Xiao et al., Hip-
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studi es have |inked BDNF | evels to a nunber of

neur ol ogi cal di sorders, such as Parkinson's disease,
WORMWEMBYBN Deficit Hyperactivity Di sorder (ADHIOJ/US2008/010877

autism Fragile-X Syndrone, and Rett Syndrome (RTT).

See, for exanple, ONeiII, et al, Eur. J. Pharnmacol.

486 Kent, et al, M. Psychiatry
pocampgs §§§§93%§Lkeg%§g Ri i konen, et al, J. Child Neurol.
18: 693-697 (2003) and Chang, et al, Neuron 49:341-348

(2006). Thus, AMPA receptor otentiators may be usefLéI .
Aniradegam hm;bqqné’gpmfbmha(yp apggyemelygapid opse ang out, and can be applied

repeat%(‘flg[wg I?c; zla(fpgalareqmt %;gﬁﬁgéfé&é‘twr%ﬁ :él%hf‘em%aqﬁé"}‘etauﬂé s for

nce ar I'n neurotrophic

behavioasllyofeSevat @ugs. iniprefatl ddes pesspattederhhdisadvehtages, heWyver The
facilitates the AMPA receptor has been descri bed

penphptad) a@nnmtratwn obapERestam apnotdrelyda M%%?ralm%%Ofs The drug
works% ya hgélg/ o %nt‘i‘&i% t(%&)rg)? oﬂObeﬁlglﬁ ﬁd%o%d ﬁ%ﬂlﬁrﬁmg 1s converted

pyrroli none) ‘eases current

to amd&&?ﬂG@I}?ﬂ fowingipariphdral ddecaptraticn m&mhms Qﬁueﬂh Xed Zptesti, J.
oocytes wi thout affecting responses %A% am nobut ric

Chronmzogr (s'@x@%’i -40R41990 Had etakaplte, ais féclaﬁtb@?% ound to have

s e LA R e A BCFAAR L 55 B APPSR B on

plethofy ERthéndRStambndtey anll EhBhatR!thiebisig tHehin@hivhrhileR @ncertain
properties. It has since been confirmed t hat

the meghaniaweifany ¢hiraed therapgnapdiug effssihSps der erampds; dfimor, ef al.,

Pharneity Blel RSB o 1 A306085! B8 Hewrochen.

61: 68?%3@@@39'1@%11;1& a and SBSdn 1:99% Pﬁ&lﬁnaébﬂgsﬁtsﬁlw(w%) Spignoli
Hi ppocanpus 1:373-380 (1991)). Aniracetam has bee

and Pdpeu®drerabal/ Bzc&ﬁemxBelmveB?@&ﬁBd (015t Hahand\ish Mﬂlgtlander

NeuroghiraieelossAbaIsTar o AERes kit S biae: flop. Pharmacdbiod
) Il'y-rel evant drugs. Aniracetam does present
10]3(223@2&%, sadvant ages, however. The peri pheral

adm ni stration of aniracetamis not Iikely to

Atk SRR o oSS oot 4508 5l e By

inhereff HStabitF &{h\f&&éﬁé@lct& aBFhERMh hEARcA deQrivediDehch and Rogers, US
peri pheral adm nistration in humans (Guenzi™ and

Patent 221 492). ThedYoaiuaas, termzd:"Apakiies'( 1@8Me)subdtittted benzamides
met abol ite, anisoyl-GAB A has been found to have

which include, for example 6-(piperidin-1- ylcarbonyl)qumoxahne (CX516; Ampalex ).

Typically, they are chemically more stable than aniracetam and show improved bio-

availability. CX516 is active in animal tests used to detect efficacious drugs for the treatment

of memory disorders, schizophrenia, and depression. In three separate clinical trials, CX516

showed evidence for efficacy in improving various forms of human memory (Lynch et al.,

Internat. Clin. Psychopharm. 11:13-19 (1996); Lynch et al., Exp. Neurology 145:89-92
(1997); Ingvar et al., Exp. Neurology 146:553-559 (1997)).

Another class of Ampakines, benzoxazines, has been discovered to have very high activity in
in vitro and in vivo models for assessing the probability of producing cognition enhancement

(Rogers and Lynch; US Patent # 5,736,543). The substituted benzoxazines are rigid
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| ess activity than aniracetam In addition to these
i ssues, aniracetam has putative effects on a plethora
W@B0000B8IF2 neur otransnmitter and enzynmati c tar gePGI/US200$1€10877
brain, which nakes uncertai g the nechani smof any
cl ai med therapeutic drug effect. See, for exanple,
Hi nori, et al., Pharnmacol ogy Bi ochenmi stry and Behavi or
benzardifie 2o gdds wiltd ddjererPireczptoe incalulating prgertiesdiemthe flexible
61: 683-689 (1993); Nakanura and Shirane, Eur. J.
benzanmdgr GXed9.. 380: 81-89 (1999); Spignoli and Pepeu,
Phar macol . Bi ochem Behav. 27:491-495 (1987); Hall and
Von Voi gt | ander, Neuropharnmacol ogy 26: 1573- 1579(1987) ;
Furtheﬁl Qvi@@ i dT80165e@ strattures tontaiied mat,8 ieadyxnzine-4-one pharmacophore
1 730-735(1987). A class of AMPA receptor-enhanci ng
and waro swtitnted on e broeenansrtion Byheigroatoms, sHFhFsTRHREENA @Xygen (US

psen BT R3S DB Bt P PR 896,409

5,783 §87343p fRQbsti RESEV OTWHLI3ES., Intwmmlogﬁmai@enes k 7§§3atmhydro—

be “substit ut ed benzam des whi ch include, for exanp

3H-[1,8}c(xpiipefs, @Hgﬂ{um]l hmz@mnym):mﬁ ﬁ@nap@meow@xm%dwsdﬁﬁﬁéi aé>bavmg

ampaihe peti B KB o S AERUSAE R Rh e IRE G R Bl

benzo%ﬁlrﬁ‘l‘atdo‘ﬁ@ cbfp3ihdsRi, X afd ¥ +6ai N)hatlebeat dlecfévlefmlahﬂuhsplay
rugs for the treatnent of nenory disorders,

significathiagtoyinr enhippocamepal apraptie FasRoeS ai Reirera) athelecell currents
trial [
B
benzo [HF‘I 8IYfinidial 4-BnesRiY pBRANAMRA icbeptdr ﬂ;ﬁd(l]fhﬁﬁﬁ)mthuyglcbotency at
p. Neurol ogy 145:89-92 (1997) var et al
the ANER. remmrmnd@ye gigifl sgtglmgre(rmggbqlycailx\ﬁ@g}?éhalbthSﬁrfswondmg

aki ne
benzo GG R 4SOy TIPS SR 50 e & Gone
compRASERAHING t Bﬁ&]@'v@@ @Bil bttiﬂtﬂﬁhﬁe@dﬂ@bﬁ@dmg distiosed herein.
enhancenent (Rogers and Lynch; US Patent # 5,736, 543).
The substituted benzoxazi nes are rigi dbenzam de
anal ogues with different recgptor nodul ating
properties fromthe erX|bIe oen am de, CX516. Further
previously dlscloseQ’g [ €3 nt ai ned a
| , 3- benzoxazi ne- 4- gﬁe p

Summary of the Invention

The present invention includes, in one aspect, a compound as shown by structure I, and
described in Section II of the Detailed Description, which follows. Administration of
compounds of this class has been found to increase synaptic responses mediated by AMPA
receptors. The compounds of the present invention are significantly more potent than
previously described compounds in increasing AMPA receptor function in primary neuronal
cultures and in slices of rat hippocampus, and in enhancing cognitive performance, such as

performance in a delayed match to sample task. This unexpected activity translates into
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and were substituted on the benzene portion by
het eroat ons, such as nitrogen or oxygen (US Patents #
WG2003038548 and 5, 962, 447), by substituted al KkyPCUS20p$010877
(US Patents # 5, 650,409 and;5, 783, 587), or
un-substituted (WD 99/42456). In WD 08/ 085505 a series
of /. 8-di - %341 oFudd i difg treatment methods,
pharmfeudedl SIS MR anidgimbepsh @R TIRNR T, Lholddidl roatm,
which halviegghfipakiyiewactincentyatioNs orea mele-to-mgle bgsis) of the present
substituted benzotriazi none and substituted
compopBReRATeH (9 BItH & CORPOSIGES (1, X and Y = C or N) have
been di scovered that display significant activity on
hi ppocanpal synaptic responses and neuronal whol e cell
The abglity o€ fiescomgtivatiedf thy iv\Rfon eximpteasssAMPAStAsSPior-Tnedinted
benzo[d]]l, 2,3-triazin-4:ones .and_.3-substi}uted e
responpsipai{ed|th Q%nwmdﬁfla?r%ﬂl fpr 3 Yadety Of PIBPET Jff&‘f\ﬁ%“?“é%%%f%lrtatmg
nodul Lo | ofVRAati BCaHdRTon8 Ael which
the 13%@8?%%81 P?%ﬁ%hegh%r“ggﬁggg%g?‘?eéﬁ’:@@ s’,tlggll?t han the
AMP A RkEfio RUdiyRgpsbentliviag thesnmceptoars are reduced in numbers or efficiency,
7, 8-di hydro-3H-[ I, 3] oxazi no[ 6, 5-g] { 1,2,3 .
and enhanring ¢xcatatons Synapiie pefiatyds ot HRIESIOES 8 H%baclﬂlﬁer?ﬁ%‘??é‘&’ram
oral activity., T di scl osed herein.
Subregmrlgﬁrgq“seEd%eele‘r’n\%ﬁfl?l%g@%g%rc go;rgm i nventi on
i ncl udes, in one aspect, a conpound as shown by
structure | , and described in Section Il oé%the ) .
In anofbet aipleetd tiRdsvertioniineludess Bathpd fordhe treaimenhplst pammpliag subject
.conpounds of this cl . !
sutteriSg AB1 1 ESpedpneiEREarEs Bt bR ek b MY AR or srengtt
of excRABBOHMAESsed] ortih ehepmasiest of AMPA réaptoas, sush guat inesmny dyother
_nore potent than previ ousl,){, descri{)ed con‘poun%z/ {rn
cognitivedhreiiong greinmeired cBish sPRYitiaR ek 215A CAYSe AT GRS
. cult ' L.ee . kRROSR , and in
1mbalaélﬁﬁ’al§%ﬁﬁ%_]@%%ﬁpﬁfg&p%rsg%rzﬁge,r suchggigﬁper f or mance
in a delayed match to sanple task. This unexpected

activity transl ates intophar eutical co unds and
In anofst pensgbien YCTHAPHBEAETE MEWOd Ko/aPURR G o1 B e SpiTatory
W0 R ek | 9Piekdi GRRbInprisR¥RHministering to th
depresg%trr]lgggfs P%]t\é?ﬂonslrt%ﬂr?gﬁéﬁrr% ed-g gﬁrlml’e b gi S o%nntnﬁeenng ome
subjecP il 8RB ntcafi@uipdengd ofifieriadertion pthe emoant begugpubientangeduce or

The ability of the conmpounds of the inventjon {)o .
inhibitj nqspyieeyey dGRASASIPRC E’p‘?rt?r apkagigent pf the invention, the subject is a human.

In another embodiment, the Subj ect is a mammal. Also claimed is a method for reducing or
inhibiting respiratory depression comprising administering to the subject an amount ofa
compound of the invention in combination with an opioid analgesic; examples of such

opiates include but are not limited to, alfentanil and fentanyl.

In another aspect, the invention includes a method for reducing or inhibiting breathing -
related sleep disorders or sleep apnea in a subject having sleep apnea, comprising
administering to the subject an amount of a compound of the invention, the amount being

sufficient to reduce or inhibit the breathing related sleep disorder.

According to the methods, such a subject is treated with an effective amount of a compound
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responses makes the conpounds useful for a variety of

pur poses. These include facilitating the |earning of
wWhewawssiss dependent upon gl utamat e receptors, PET/E820081¢10877

conditions in which AMPA regeptors or synapses

utilizing these receptors are reduced in nunbers or

efficiency, and enhancing excitatory synaptic activity .

as showfl b9 saettutel, ard texcabehin Sestibaliad thebweded Besdription, following, in

subregi ons or jncrease_the |evels aof neurptyophi . .

a pharmagauiically aqeepfableisarrieashsse and ples eRIEHS ARy Peiaﬁ‘é%u"cfé%e jpvention
will beggr‘t‘n ork %111}; %fﬁa}énﬁ TR Me RlloRidPIEIER]daRsGRioBE the invention is
sufrering fr a hypoglutamatergic condition, or from

read infcotffricebs mdth the atdoenpanpingrdrovings.r engt h of excitatory
synapses, or in the nunber of AMPA receptors, such
that nmenory or other cognitive functions are inpaired.
. i 1] 0 cause a cortical/striatal
Detml&nﬁ%ﬁ%ﬁ@%& Fggl%i Iﬁgxlt“g&gc hi zophreni a or
schi zophreni f orm behavi or. In another aspect, the
Invention includes a nmethod for reducing or inhibiting
DefinifigB$ r at ory depression in a subject having respiratory
depression, conprising adm nistering to the subject an
anmount of a conpound of the invention, the anount
The tehrs bglosifale thesfollotving dedinitéons unleshindidatededhirwageo Ogher terms that
depression. In one enbodi nent of tge i.nventi ns t he
are usegk1pjesarited e PRFSFREADVARHOR HBTHBF SERBACHHIALS 43 Rt SE b
genera.'ll% u§% mff%lse sléhéc?incﬂh@'aﬁgd I's a net hod f or r educi ng or
I nhirbl t1 ng respiratory depression conpri sing
adm nistering to the subject an anmobunt of a conpound
of the invention in conbination with an o io%%i ..
The tegn Aplakiie useghergin &2 redsr 1 gdhllypaturated rpmvafygt cal¢oniaining
nots i . _
carbon_and ﬂ(;{d?&éeﬁgué B 1@{:&8@1{ Qt'a%:r{sb gﬂég wiSdd ﬁﬁ% gc ?g?alggpéﬂiﬁ{, branched or

aspe nvention In S a net duci ng
cyclic. Exanipiedoftaling gesupatabs methyl, edlyhtrebutsl, edrptil,ssomptepd, Br
sl eep apnea in a subject having sleep apnea,
InthE@%ﬁ@ising adm nistering to the subject an anount of a
compound of the invention, the anount being sufficient
to reduce or inhibit the breathing rel ated sl eep
The tetth SoydedlkylAccared ihapin ® refee tore filbomturated manosalbjaredicak

e S GRS TR e
cyclophspyl dyebbbBE CybRP RS, YL & cyclbheptyl.

The term “bicycloalkyl” is used herein to refer to a fully saturated monovalent radical
containing up to 10 carbons and hydrogen in a bicyclic ring. Examples of bicycloalkyl
groups are bicyclo[2.2.2]octyl, bicyclo[2.2.1]heptyl and bicyclo[2.2.3]nonyl and
bicylo[3.2.1]octyl.

The term “azabicycloalkyl” is used herein to refer to a fully saturated monovalent radical
containing up to 10 carbons and hydrogen and 1 nitrogen atom in a bicyclic ring. Examples
of azabicycloalkyl groups a include 1-azabicyclo[2.2.2]octyl, 2-azabicyclo[2.2.2]octyl, 1-
azabicyclo[2.2.1]heptyl, 2-azabicyclo[2.2.1]heptyl and 1-azabicylo[3.2.1]octyl.
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a pharmaceutically acceptable carrier. These and ot her
objects and features of the invention will becone nore
wo pobp3sappar ent when the foll ow ng detail ed deRBCT/U§1008610877

of the invention is read ingconjunction with the
acconpanyi ng drawi ngs. Detail ed Description of the

The te+ ?Vﬁﬁéﬂ)@nls@%d iR St R 4 RloASvAMG: PAidA ¢enthfieng carbon and

initions unless indicated ot herw se.
hydrogeh lieys tot B mbcbmatbrrm) thatis@dain® ontesimiotsétes hEuppaiymtipn, and which

may b%@@tal}mo@laﬁg beimghed Bt Bemales ch SRR Lo e A el £
f
buteny}fginfg tonyl, d;{ggéjeélg/ﬁ ?glﬁ{)érﬁeﬁﬁ &FlobentBnylethy YariadyelohbRshyl.

al ni'ng “car bon "and” hydr ogen (up
to 10 carbon atons), and mhlch nay be a straight

The telgg lelrlmg; pasnlfsgg %}q%m%g gel(flfzéqo a rﬁo ﬁf SF Patfdfchﬁgxgﬁis{noguchsbon and
hydrog%gt ny c{) %(9 9&%{9 on %t'&ﬁlsg lat a(%rﬁ%lﬁg QA X¢ bne trib1&'B6EH Q&Wérpcirgon atoms

nmonoval ent radi cal

within @mg@w laB@ wihicH Iﬁa)% beaktgight @nth, bydclhgeor dyalia ri ng.
Exanpl es of cycl oal kyl groups are cycl opropyl,

cyclobutyl cyclopentyl cycl ohexyl and cycloheptyl
[ e d % ¢ ot
The te¥m§ lstu%gtrq:ur 2 A khuted §lk|r5’1§>g allftﬁ sibflith@dakek r@fe?s to alkyl,

’monoval ent i cal contal ni ng up to

alkeny® Qﬂicbﬂﬁij‘nyi Reoupy As Gige ﬂesmbad bihoohahélode ¢ ongor Iﬁmarfph@sm@f groups as
bi cycl oal kyl groups ar.e

| of 2. 2.
SUbStltBFQ,tyélllfé‘[aE lowen c;ﬂntaawagﬁ % A B0 %%h tihyigd aryl, acyl,
halogeﬁ éﬁ ybP[B% g Ak lhalacl)-g?ﬁg i EFY aﬁ?&bﬂﬁéfzﬁﬁlﬁélcﬁﬂo nitﬁ) B8Hlyl,

y saturafed nonoval ent
azido, h?ﬂiloﬁsﬂ alk@(yt aikbxyrgkylpammolﬁ)lkybaﬁdﬂhaikﬁlmnlhlyda(n'@mnan@ybxy,

aryloxg,lzag;;lgg%rik%;ga&n J)Q)@?l@{?,lﬁé}/lg X rquglgo tE)E)eHPers %0'81 saturated and
unsaturat &Q:'h% Frycgrb%lﬁ]h%&tr%yc&egaza gyclo[ 2. 2. 2] octyl, 1-

cyclo[2 2. 1] heptyl and

I-azablcylo[S 2.1]octyl . The tem "alkenyl" is used

herein to refer to a nonoval ent radical containi ng
The tera ) gk refess to a substituted or unsubstituted monovalent aromatic radical having a
single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Other examples include
heterocyclic aromatic (heteroaromatic) ring groups having one or more nitrogen, oxygen, or
sulfur atoms in the ring, such as oxazolyl, isoxazolyl, pyrazolyl, thiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyridazinyl, pyrimidyl, benzofuryl, benzothienyl, benzimidazolyl,
benzotriazolyl, benzoxazolyl, benzothiazolyl, quinolyl, isoquinolyl, imidazolyl, furyl,

pyrrolyl, pyridyl, thienyl and indolyl.

The term “substituted” as used in the term “substituted aryl, substituted aromatic, substituted
heteroaryl, or substituted heteroaromatic” herein signifies that one or more substituents may
be present, said substituents being selected from atoms and groups, which when present do
not prevent the compound from functioning as a potentiator of AMPA receptor function.
Examples of substituents that may be present in a substituted aromatic or heteroaromatic
group include, but are not limited to, groups such as (C;-Cy) alkyl, (C,-C7) acyl, aryl,
heteroaryl, substituted aryl and heteroaryl, halogen, cyano, nitro, amido (optionally substituted



10

15

20

25

30

hydrogen (up to 10 carbon atons) that contains one or
two sites of un-saturation, and which nay be a
W@ 200208152 chai n, branched or cyclic. Exanpl es BET/US2008/010877
al kenyl groups are ethenyl, gnbutenyl, n-heptenyl,
i sopropenyl, cycl opentenyl, cycl opentenyl et hyl and
cycl ohexenyl. The term "al kynyl" is used therein to
with ofeb@ivol © -8, BRpDMBLEI)] thickhida (optionally substitucairbivm oagdr two C,-Cy

rogen (up to 10 carbon atoms) that contains at
alkyl grasps, %éide,( mﬁyrpﬂe(@uﬁw aé@lh@eﬁ(ee%f GEr- R G thrralkeng: (C-Co)
oup._and [ €1 ! chal e
e L e e
myloxﬁ:(@?@? aryBidalks U et 10, Ve boalakyinycarboxkadidos thio, (€ Ky thioethers,

al kenyl and al kynyl groups as just described which )
both satpreladcrndomeatsratafiCo-Grl RER ICORAFOCRIONBS Cal st hfetacyelehpad the like.

i SHE D G AR o AR PO e

al kyl halos, e.g., CF3), am do, thioam do cyano,
nitro, al kynyl, azido, hydroxy, alkoxy, alkoxyalkyl,
"Heteraoyched, ordhétgtocyelit” defarsdpla-carosplic Hegy Wﬁﬁﬁ?ﬁb?nea%ryp%rﬁﬁarbon atoms

v 3 S AR B RO e
Exam;?éésrcég hfétemf RE3HORES buh SO RN o, Pistridhie, b%ﬂg?idiﬂ'é] @norpholine,

taryl™ refers to a substituted or unsubstituted
thiomdphslite] piptrazineetrabydrafiirog tettydnogyransd-nyirelidineng, 5-

e.g., phenyl) or multiple condepsed ngs (e..dq.
ool e coniented FLbge (e
hetero%?eg%t&h%}r(oiggggf&ﬁ{ QR thé hEeRGy QRS ‘%@Yﬁ?ﬂet%_@y&és” refers to

oxygen, or sulfur atoms in the ring,
heteroSyttds cantainiag 6laydms withinahe hgterocpelicaing. \15; ringheterohgomatics™ refers

t hi adi azolyl, triazolyl, tetrazolyl ri.dazinyl
to hetepRprp RS COMPBPPS “BBHESE RPGFASm RS fa0bk y1
heteroRAORABES RERE M het6HoMEAEOLMtainH@HAbME 34@hrYihe heteroaromatic ring.
qui nol'yl, 1soquinolyl, imdazolyl, furyl, pyrrolyl, )
Heteropyc¢lesiynd hetéroamoyatias thaly ibd angubstimies ereubstitatgd 98 ptherwige described
.as used in the term"substituted aryl, substituted
hereingr opmt i ¢, substituted heteroaryl, or substituted
het eroaromatic" herein signifies that one or nore
substituents nmay be present, said substituents being
The tege “atisathtéd heteratynie” @ics gr obgerocydlé adjusihdascmpbesisbaiticogtains one

or more functional groups such as lower alkyl, acyl, aryl, cyano, halogen, amido, thioamido,
azido, hydroxy, alkoxy, alkoxyalkyl, amino, alkyl and dialkyl-amino, acylamino, acyloxy,
aryloxy, aryloxyalkyl, carboxyalkyl, carboxamido, thio, thioethers, both saturated and

unsaturated cyclic hydrocarbons, heterocycles and the like, as otherwise described herein.

The term “compound” is used herein to refer to any specific chemical compound disclosed
herein. Within its use in context, the term generally refers to a single compound, but in
certain instances may also refer to stereoisomers and/or optical isomers (including
enantiopure compounds, enantiomerically enriched compounds and racemic mixtures) of

disclosed compounds.

The term "effective amount" refers to the amount of a selected compound of formula I that is
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not prevent the conpound from functioning as a
potentiator of AMPA receptor function. Exanples of
wGaaipsnsd7eEent s t hat may be present in a substi tRPCETUS2008/010877
aromatic or heteroaromatic 4group include, but are not
limted to, groups such as (G -C7) alkyl, (C1-C7)
r tut 1
used L B T SRAAIN ety BAL A Ot examp o

enhanc‘é lglll&hﬂnhﬂéfﬁd wiriabtio AporisetbydnGtasive AMEA regeplop gytlwty 'lyhe precise
hi oam do (optionally SubStItlfted W th one.9j (\{\q
a.rnounmseng@lw@yy d@}eggﬁlg)u,poailped@m @rmpou{l%ie ec/tj: and 1ts intended use,
the age aeglyl h?ﬁxt cfsf hé SL@}]?(C'[ qzﬁge'qflﬁﬁgﬁxﬂwatlok%m fofthKBXYmay be casily
am no, -C7) al kyl and di al kyl
determﬂ{Bdngr ro(fihe &bknmtmnmthe @ise@f)heace;alrowy of arophditign or disease
(C1-C7) aryloxyal kyl, (G- # ﬁ)o
state, a@@f@gt}gm@untﬂﬁﬂ@t alpe}intdvyljlc Iua%(i %ffﬁec 15%1?ﬁreat rpg{tlcalar
condlt%ﬂ%rldﬁ%%te%zﬁ&ed (C -C8) cyclic hydrocarbons, (C3-C8)
erocycles and the like. It is noted that each of
the substituents dlsclosed hereln may thenBeres be
substituted. "Heter oc‘\écl e "het erocyclic'

The tegm dphamme5Autealy H5TMBIFGRTIBNEIEH Ch PO REP LA MEpich f o

unaccep@bh {%&?cnto "t Llﬁgj&g twmth a‘ﬂﬁufﬁ?treleethBﬁ{rﬁ@E&mill? dEdeptable
20 ' ogen, gen or su ur Exanpl es of

excipidité &%Qﬁ}i&itﬁa at [edlgtioley E Wit Marti, notRdmingtoe’d Phermaceutical Sciences.”
pi peridine, pyrrolidine, norpholine, thionorpholine,
gl per azi ne, tetrahydrofuran, tetrahydropyran,

" -pyrr.ol i di v t
A phaé'l_rﬁé?uélﬁfi%% ;rl%lcz Fclbleds ?Ik % Bhgxt% é:reo og?d’ Q{l&? gé %?g@%lﬁ;ltéﬂﬂated in

the cull&it8hRGYi6h S8 aﬁ@ﬁﬁﬁbd’iurﬁgaﬁ hatiageas tMlInIn&rnom e inorganic anion such as
heterocycllc ring. "6- rlng% het er.ocycl ei refers 11(
chlorldeebenmdy,dbélslec te: ARlAte. BIEA O AETIG, PROS f“ﬁeand the 1ike, or an organic

anion ﬂ.]é: Z{Fgg Cl | x?wfon £tle RQ @%hfﬂ% Qah a@é 8831 and the

i'CcS atons Wt
like. heteroaromatic ri ng "6 ring heteroaromatl cs" refers
to heteroaromatics containing 6 atons within the
het eroaromatic ring. Heterocycles and heteroaromatics

The teﬁ%y‘ggﬁeeb Iuk%ﬁféf&:#t %Ese‘arthl%ﬂgﬁédtttﬁg §cFR AR Ws&Sbe an animal,

term “substituted heterocycle"
generaﬂl@fa&ﬁ&ntrﬁhm heitreil daylotimgastiymant todelsan itisetdodnih ot use with the
contai ns one_ or nore functl onal rouEH such

compaaings pr ccgg@gsmod}swcoréy)gﬁgt q{gp%eélb VenHans prqm&%#ogﬁ'eatment or
use w@%ozld (%f tpg%dgo%)éﬁlongl Qik¥ase 3 a@%&lﬁ(ﬂe’sp@aﬁ@ Gor Ape¥ificafifinal

am no,
(especially, for example, a human subject or patlent) the term patient or subject refers to that-

particular animal.

The term “sensory motor problems” is used to describe a problem which arises in a patient or
subject from the inability to integrate external information derived from the five known
senses in such a way as to direct appropriate physical responses involving movement and

action.

The term “cognitive task” or “cognitive function” is used to describe an endeavor or process

by a patient or subject that involves thought or knowing. The diverse functions of the
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aryl oxy, aryl oxyal kyl, carboxyal kyl, carboxam do,
thio, thioethers, both saturated and unsaturated
W@ y®biss78y dr ocar bons, heterocycl es and the |i kBCT/ES2008/010877

ot herwi se described herein.;The term"conpound” is

used herein to refer to any specific chem cal conmpound

di scl osed herein. Wthin its use in context, the term
associafERE6Rcy of BE BhSethD ténSirflGing R Qotes, which atcounefdrai n

I nstances may al so refer to stereoi soners and/or . .
approxinpdtelydls% sbatbhemgn hrinidssug, asamsponsile EorcBuprfrihg information

enantionerically enriched conpounds_an cenl : £ th
processuAg il G35 CBrbEY S0 LR DD ARETST PR (TR i fe. fynctigns of the
associa?g}? ld&ltti"ce{ Sl RntrOfchbE tfHRhith, #hibllREhRY neanpbie prowts by

ornmul a that isused wthin the context of its L
which wBtemees knsw thowefli sSxtlecivelyrttendiag to @ paticulaf giimulus, recognizing

__exanpl e, to_enhance gl utamatergic synapfic r.

and ido B G1sy ANRAL EGUBE JOHER T g B s ERTZAGE rBsponse

S S HSREENEGa A thOBUREM biaGitvaicheeeTtedio
are So%ee?fgg%gacgnsggi}%s Pntendeg ug)g, the age and wei ght of
cognitibRe subject, route of administration, and so forth,

but may be easily determ ned by routine

experinmentation. In the case of the treatnent of a

L QWi d 86258 deiRibe diféte@f nehiiva régionsnsf the brain that

Thetel‘t&gg&agnount which is used to effectively treat the
commpacdte oithameaopthiet Vierthosyndpieativityodneuromdeeter m

"pharmaceutically acceptable carrier” refers to a

carrier or excipient which is not unacceptably toxic

The tex{gg «hREp B hiepol” eerdhid %a% edabe @Oitoftimtfoufdlin some membranes,

armaceutically acceptabl e excipients are descri bed
which allowepeitivdipnEtd/ropsihe inemtirane' iRapspegsaie the binding of glutamate or
Phar maceuti cal A Sci ence?l. " A "pharmaceut i ca(ﬁlﬁa/lt NMDA
AMP Agdepr aipine -3 Ry drox i -mpthylsd 1rox e e R T
contenplated in the current invention, is an amoni um
salt having as counter ion an inorganic anion such as
The te@hFeXdidry byrpkeias usaitodiescribel of @tlesellgundtionet whidhyglease of a
nitrite, phosphate, and the like, or an organic ani on,
chemicaliptessengerchst eneccelipansss derolapzatiopof the WGBPI%H%‘P ranc of the other

o, Lo ST B s lloh U 8 0 i i
is mor&pegiivé tah itignthtesholdgoténial aml @mserpiently, in such a synapse, a
neurotransmitter increases the probability that an excitatory post synaptic potential will result
(a neuron will fire producing an action potential). Reversal potentials and threshold potentials
determine postsynaptic excitation and inhibition. If the reversal potential for a post synaptic
potential (“PSP”) is more positive than the action potential threshold, the effect of a
transmitter is excitatory and produces an excitatory post synaptic potential (“EPSP”) and the
firing of an action potential by the neuron. If the reversal potential for a post synaptic
potential is more negative than the action potential threshold, the transmitter is inhibitory and
may generate inhibitory post synaptic potentials (IPSP), thus reducing the likelihood that a
synapse will fire an action potential. The general rule for postsynaptic action is: if the reversal

potential is more positive than threshold, excitation results; inhibition occurs if the reversal

potential is more negative than threshold. See, for example, Chapter 7, NEUROSCIENCE,

edited by Dale Purves, Sinauer Associates, Inc., Sunderland, MA 1997.
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generally a manmmal i an ani mal, including a human, to
whom treatnment or use with the conpounds or
W@ 09p034762 ons according to the present inventiBeI/S2008/010877
provi ded. For treatnent or yse with/or of those
conditions or disease statesS which are specific for a
specific animal (especially, for exanple, a human
subject or patient), the termpatient or subject
The tefn§ FSlbforttaskt’ Rahsel b bsekiba an @hddaRbr taléiEby £ paticrs ensubjsct that
notor problens” is used to describe a problem which
involvey meeement oft apéaari.ent or subject fromthe inability to
integrate external information derived fromthe five
known senses in such a way as to direct appropriate
The teRf ﬁ?ér%%ituél%ék@%ﬁ&dl £8 Ae4cYibB Gn ABMBEPdtieAN6r Abjdcoof deMoeing
te "cognitive task" or "cognitive function" is used
attentibiotadencorybepusn endeavor or process by a patient or
subj ect that involves thought or knowi ng. The diverse
functions of theassociation cortices of the parietal,
2 ' of | ib¥bi SaHdtiohin one cell as a
The tel e Blie FAPoAGE R, S TR rIDa DI e PHEHoR O ang ocll o
consediREEOGEhB keledse of vhirhicalf medsengens by mwtheswelh moderkich g is in close
t hat goes on between sensory input and notor output.
contacthe di verse functions of the association cortices are
often referred to as cognition, which literally means
the process by which we conme to know the world. .
The teS8“Bgdghethnate gie nondigon bis asghtotdeseritera ate wn corgition in which

trmlsléggrg;liééiian &%&q%t%%g%og | :ﬂgc;(%gcﬁtisa ! I'renlﬁlgxyo(a%ctédsﬁ tésg%g{ﬁés’lezi to below
normaﬁ[e%el%%?x%istsgﬁ BhAGE D AR relcastifl dilith@ateBRldRIcaE poyt syheptic

uman which are related to cognition. The term
receptdisy aidthaepeming bf flsannele dntegrabitosbeselyecaptdrs.cFagnd point of the

nat om cal regions of the.pbrain that | cat L
ropos g et G R g e R b IR B ik om
of the Bftké SbovERRtdEFHRs e YRANEREERhOCoNdifb®Y 6t distaddIstagg WAl fe

of proteins found in sone nenbranes, which allows

considecssi Hypoelutanatergs @mndions hrd wiidbrean deitisated sisimgdle egnpejmds,
compSsns kRt R I RSpglgey B PRI, lossof
memo?}‘/:, idg)n’enll?é{tdeﬁf&sigl'}{%ention disorders, sexual dysfunction, movement disorders,
including Parkinson’s disease, schizophrenia or schizophreniform behavior, memory and
learning disorders, including those disorders which result from aging, trauma, stroke and
neurodegenerative disorders, such as those associated with drug-induced states, neurotoxic
agents, Alzheimer’s disease and aging, respiratory depression and sleep apnea. These

conditions are readily recognized and diagnosed by those of ordinary skill in the art.

The term “cortico-striatal imbalance” is used to describe a state in which the balance of

neuronal activities in the interconnected cortex and underlying striatal complex deviates from
that normally found. 'Activity' can be assessed by electrical recording or molecular biological
techniques. Imbalance can be established by applying these measures to the two structures or

by functional (behavioral or physiological) criteria.
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The term "excitatory synapse" is used to describe a
cell-cell junction at which rel ease of a chem cal
wore®smssIsr by one cell causes depol ari zati on oPCT/I82008/010877
external nenbrane of the otfyer cell. An excitatory
synapse descri bes a postsynaptic neuron which has a
reversal potential that is nore positive than the
The tednh&8ral 6 dRetRAt bixtmadiidissrase qlesuribley thei conditioh vehen sadness or
~ synapse, a neurotransmitter increases the Probab' L.
elationtihaverhninésnse ard ernfinpes beyopd Hist xpeped BRRICHP qur?ss#ué l‘b%/ gvent, or

. neuron wWwill fire p e 4. ) |
aises oo BrEu D e i) AFEEIE HE) QAP GsbaR RahGat MY pes of mood
disordd?99$ 8¥5RABEd f, wth?;l@ wiagbsiiabhdbtationcal Manuhkof Mental
~ reversal potential for a post synaptic potential
Disorders$>8puith Editiasy ®PEIVY.iprees Han3%lhe action potenti al
threshold, the effect of a transmtter is excitatory
and produces an excitatory post synaptic potenti al

The tefm EEBTzopheinth’tib @sdd tol degeritfe aagondition ovhiglotsentonahom Yypeod
neuron. If the reversal potential for a st napti c
psycthﬁt ehfﬁii(léﬁﬂleﬁ byor &iserdgrin; tg@thuﬁgﬁg PIRECHED isg‘%‘ ﬁdf%‘fft‘&gl and
t hr.esho the tr ' LS. 4:nRi Qi t:
iy G RhE i BRI Bk A0t poplc and he

outsidd Wesldr SRUGE 6 ebigent bk Rlih hizag hehewn. &chjspheaiais nbwfdoneidered a
an action potential. The general rule for postsynaptic .
group afiental disordefs rather thaparsirgle E‘ﬁttérﬂnﬁélllslqnétl%]'sén?%ﬁq‘ew reactive

than threshol.d, .excitation,r o lnhihi LicQu.: : »
ot o VLR ASIE BV Ol LAY ppsa o
embra&%_ra?lstg}ﬁésdof s@ﬁ%o%l{r@ﬁia,ei)ﬁalﬁﬁh%, ankBidbS/ scHizoplreaSEItbGE,

edited by Dal e Purves, Sinauer Associates, Inc., X
schizofuedies hehreghreniy ScO@PpiTenia; tatent sehizaphrania progess srdizgphrsnia,

descrj be,an endeavor,.t aken a._patli e
pseudanehoticryBiQRE By AR Shaie R S e Pop Bl rolyed
psychétﬁstﬁgorﬂé?rs Wfch 4@ sHfR&Tth Rehidsphadtia, it @hivhtdrensdt mecessarily

subj ect of devoting attention to sensory inputs., The

diagnd;ed mhsosl;lgmmlbxdnéa pessporahezopheenipsad qtherydiotigdisorders may be
. | si cal .. i . .
dlagnolsFéB?lég gg@gll%%aegkalgﬁ]gieg: IH‘n@g g’é it ellf:’s éﬁ%ﬁn%ﬁrg?}z‘%g?z?apﬁanual of

MentaVDiddritbrs Chouirth Editibn (DEPER/)Seotiast293B1e2928M295.10, 295.20, 295.30,
"hypogl ut armter%l c condition" is used to describe a

295.4G5 286 600295 Bhd9P 98n29 h1di7eh 298.8.

The term “brain function” is used to describe the combined tasks of perceiving, integrating,

filtering and responding to external stimuli and internal motivational processes.

The term “impaired” is used to describe a function working at a level that is less than normal.
Impaired functions can be significantly impacted such that a function is barely being carried
out, is virtually non-existent or is working in a fashion that is significantly less than normal.
Impaired functions may also be sub-optimal. The impairment of function will vary in severity

from patient to patient and the condition to be treated.

The term "respiratory depression” as used herein refers to a variety of conditions characterized

by reduced respiratory frequency and inspiratory drive to cranial and spinal motor neurons.
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transm ssion nedi ated by glutamate (or rel ated
excitatory amno acids) is reduced to bel ow nor nal
WO 2008/038752r ansni ssi on consi sts of the rel ease BPET/US2008/010877
glutamate, binding to post ,ynaptic receptors, and the
openi ng of channels integral to those receptors. The
Spec1ﬁp@ﬁ>{j 6%8{}%5?@( gé{}gss'{‘c)ﬁp 2 réj{oa&)%i ogk th‘él%qﬁé }deﬁﬁlléﬁ neural network

ory pos syna I C.current can arise

assoc1afté<P»Q1tH RyspRhtothytih @enéiueactiofte dogshas eespoﬁd to accumulating levels
transm sSion.” Conditions or disease states which
uia&ﬁs motor

of PCOydns detecasthglyydg b Qnen dheyblood andisubseaysnty, an%h'ﬁ&ﬁl
tr sin he compounds, conpositions and

nmﬂonﬁé@ﬁ&ﬁﬁ“&ﬁ%@ﬂﬂ? aPH the present invention include,
for exanpl e, Ioss of nmenory, denenti a, depreSS|on

attention disorders, sexual dysfunction, novene
The texgh Selegpeapnea’’ aschsed ihmg:ermﬁk(s trs breathing-selaied sleep dtsorders of which
schi zophreni a or s hi z ni f Qrym behavi 1 i
e AR G S8 SR DL g TR e o TR o

condmoﬁ%%g n%E&@%tﬁQﬂ J¥%i1 rEERHGHy eSfoft@iueing Blep, usually with decreases in
euro enerati ve di sorders, such as those assogl at ed

blood mtgen damgatnondnfmbrgmteescenﬁ@@p@tr@lkpg brggipg shuts down there's no
resplrag}l{é n d&ﬁﬂa&gﬁﬁ}sﬁg e@lg d agodln ard SEPEbAL s%eé lﬁ)ea%ra‘%l%&h&'fb

I1ons are rea

breathfn%(igﬁéﬂ %5 %@%d%‘p@&ﬁfg&%@}dttk@@ a0hll. (IDlﬁhtnmaﬁye sl dprien is
Thé term™cortico-strjatal inbalance" is. use&br

charactevizeé by réfititive pauseein bresthingtiuring sksap dHeto f Ohét&f%lﬁalan
actjvities in the,i nnect
collapgéiqthe uppes atries oo S0l ST ST EAWe il 8 Brelfil, RESHHalor) Rfort

tinudcduristide Qﬁw@%f%ﬁﬁgssed by el ectrical recordlng or
conlnﬁo eéh are%?ologlca techni ques. | nbal ance can be

establ i shed by applying these neasures to the two

e ALAELHESE SIS B s
pharm%oé %gﬁﬂz 1ﬁbc°tﬁfeqﬁ khe SRERTHRE Buf M i %}le&/lnwamed in human or

sor elationis overly i ntense and conti nues

animabsiyanaltd dphampedbedalilypdve folﬁn £>@mpée§gfmr01drtfg§ ag paqet herein
or arises endg enousl

include Bp% @A WY HE TRt o egtﬁﬁg%ﬂ:v ves ({ﬁ}y?bog(gl alh%(% moieties, such

£ Fredot ﬁﬁﬁﬁ:ﬁ't@% & Pornfe@rfrddX Mklmtedlﬁgﬂﬂﬂistlﬁltahﬁhtural or
esters g{cgﬁegﬁ cael Manual of I\S/Ent al Disorders, Fourth Edl tion

un-nat(Qiabhming aciggages 317-391. The term'’ SChI zophrenia" is
used to describe a condition which is a conmmon type of

Compounds of the Invention

The present invention is directed, in one aspect, to compounds having the property of

enhancing AMPA receptor function. These are compounds having the structure of formula I,

below:
rRe R8
B
m
/N r
- N
R3 R1 )l( I R5 R7
N V7Y
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psychosi s, characterized by a disorder in the thinking
processes, such as delusions and hal | uci nati ons, and

we@2a0e/039792 Wit hdrawal of the individual's inteP€BUSIOGMOST7

wher

ot her people and the outsidg world, and the investnent
of it in his or her own. Schizophrenia is now
considered a group of nental disorders rather than a
single entity, and distinction is nade between

cif-€active and process schizophrenias. As used herein,

t'he term schi zophrenia or "schizophrenifornf enbr aces
all types of schizophrenia, including anbul atory
schi zophr@e(-&) wa,at oni ¢ schi zophreni a, hebephrenic

Sehi 2 0BG 5 bt BRRR D CanY SRR B Avop g X N and

schizg hreni a, sinple schizophrenia, and rel ated
psych fc disorders which are sinilar to

schi zophr enkea,R8ut s whi ch are not necessarily di agnosed
as schi zophr @ni er se. Schizophrenia and ot her
d

psychotic di ks may be di agnosed usin Puidelines
est ablgrsiyed i ®® for exam@ii@tsﬁ)fﬂ)@ﬁ(%tcb’ glo

T s
295, 3Osu1‘|zﬁ9c§teﬂQ;ycl%gﬁtyﬁg 95 5.1 28FalRgnyl 28Feriy), sBBTitGied

298. 8 term"brain function" is used;o de§c I% q
the corbinybdybsslkony, perifRi enhB. aterilleds Rt iyhR - may be joine

filterin nd,res |nuI| and
i nt er n&It gﬁ%pp@,gf i mq" p é)ge%usc)ég li'EII@L“k?’fér m "i npai r ed"
i s useg? 41 ResehhdpeaddnagtyiRaenallyi rm;bstttu&dlaﬁméJ cychatkyl,

is less than normal. I|npaired functions C%E i d
si gni fswatmlteyl qynbaawédtll@mh spbkifuted 41kt Bkenyd yEFHRL
bei ng rr|1 out s Y, %aﬂglhﬁ/ Qon existent or is

wor Ki n ?rﬁ' Issignificantly | ess than

nor mal A phaypsd é?tﬁéntf Hycﬁb Eén) alkiyayuladnmed)elkyu bydpalkyﬂa bubstituted
The inpairment of function will vary L,gevereéiae%ﬁé ?

pat i emYCIQallpé,taUémyl,aﬁﬁbSttth@d abiyayk P]éiﬁnlflos atifut aromatic,
The ter pirator

rof or SNPp STEHPRRGE S ERRERNS Rr B A RN R B

r educegic{@sRitédhRmatic! Hcﬂé&@ﬁﬁd’e 3ektitutsd hétatday(yle,drdeﬂ)ﬂ Jalkoxy,
crani al and spinal notor yrons. §£ cifigal ll%{vh 1" 12 ~pO
respi ragtaooyflateps 3CN| SﬂzNBlﬁ ,sc@bmc AR ERAR ™, OR’,
medul | ary_peural network associ at ed mnth respiratory
rhythnNBé%erating activity does not respond to

accumupa i e h@MRlcpendently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted
alkenyl, cyano, alkoxy, and if R’ and R® are alkyl, R® and R® may be joined
with a bond or —(CH,),~ to produce a cycloalkyl,
R and R® are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted
alkenyl, hydroxyl, alkoxy, cyano, fluoro,
R’ R'"", R'" and R'2, are independently hydrogén, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl,
substituted alkenyl,
R® and R'°, and R'! and R'? may be joined with a bond or -(CH;)4— to produce
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O PCO2 (or decreasing levels of PO2) in the bl ood and
subsequently under stimnul ates notor neurons

w@eowwsd752 ng | ung nuscul ature. The term "sl eepPEpUeEA08/010877

as used herein refers to breathing-rel ated sl eep

di sorders of which there a?g two types: central and
obstructive, Central Sleep Apnea is defined as a
neuroPé@F@é&ybondition causi ng cessation of al

respi pafgy ¥e aft,){eaf,glyéwgeﬂ,g1®1,e@pstitg&uadw, ayiclolalkyl, substituted
ood o

decreases’in xygen saturation, if the grgﬁ\(hg;lt em atic

cent ecydoaltkybhlkyngl, Butstitutehajkeiltadkenylysubsiidyts
respirator ffort. apnd no_ breat hi kS
ar ouséHb*’rt‘r%tﬁSgoé’é?ﬁlcb 35 a%ﬂ?f‘%%aﬂbgg%l}eeat té}%&?{e&ﬁ ex,

SO May,; QREbHRrERbikfAE NeRFdcyciel Sdbetiskeaitptadcyrld, hydroxyl, alkoxy,
Qostruct’ive sl eep apnea is, characg epi zethE%qu?&%léb&@, OR’,

paus esyamp, fheat, [N, HNRR s| e X8

obstrmg agp and/ or col |l apse of the upper airway and
follo %y’ an awakening to breathe. Respiratory

ef fort, c@njippses during the episodes of apnea. The
term "pro-drug" as used herein refers to a

nmet abahi=e@|ll or 3,abi | e derivative that is

phar macol ogi cal]ly inactive in the parent form but that
IS rapﬁﬁlly n¥tabol i zed in human or aninal plasma to a
phar macgglzogiofgl Iy active form Exanples of pro-drugs
as uset hérein include but in no way are limted to

est er elioval szEphMabguﬂip@Hoyaccgpiﬁblgismt,rﬁQl\mﬁ %rtgcggporph thereof.

such esters include but are not limted to those

formed from substituted or un-sufstitut.ed n@turfl Bliow:
Alternative araferaed empodimgaisdaclues, S oS 1h{PEREIdh PHRY:

present invention is directed, in one aspect, to

conpounds havi ng the property of enhanci ng AMPA

receptor function. These are con®su hayvi ng the
structure of formula I, bel ow v@erg&ing = C(CH)
orN, Y= C(CH or N _uN iskThat Y cannot
be carbon whengX =rN aﬂd rRs R7

n o

R4 R2

wherein:

R', R% R, R%, R, R A, B, n and m are as defined for formula [, or a

pharmaceutically acceptable salt, solvate or polymorph thereof.

A further preferred embodiment includes compounds according to formula III below:

R8
m
N
(/ N R7
!
R3 R1 N N RS
N
n 0
R4 R2

wherein:
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the group represents H, al kyl or cycloalkyl, RL and R2
are i ndependently hydrogen, alkyl, substituted al kyl,

w@ywbosd7ky | , substituted cycl oal kyl, al kynyl, PCT/US2008/010877

substituted al kynyl, al kenyl, substituted al kenyl,
cyano, alkoxy, and if Rl and R2 are alkyl, Rl and R2
may be joined with a bond or -(CH 2)P- to produce a
cycl ofl kY3 R3R¥, QﬁdR‘R‘AEB @ dndde pendatefingd qu(fomgdnl ora
al kyl, ’substitut ed aIk cl oal kyl, substitut

cycl oqthlayhaceatlwky;ﬂccepﬁ]ﬂ%ﬁarl{ é?]é{a‘eeﬂr Omlétq?é 1
substituted al kenyl, hydroxyl, alkoxy cyano, fluoro,
A may be absent hydr ogen, al kyI substituted al kyl,

A furth%¥ gte 51'% <om oﬁﬁﬁlﬁ%ﬂ ylhélh@éjs d‘o)‘r?ﬂo@ﬁliekaﬁcorcﬁhhﬁt}orﬁbhnula IV below:

al kenyl, substituted al kenyl,
arormtl C, substituted aromatic, heteroaromatic,
substituted heteroaromatic, bbcyg&oheteroaron&tic,
het er ocycl e, substltutﬁd het efloc chg hydr oxyl ,
al koxy, cyano, fiuoro¢ ' 0 , CONROR10 , NR1
1SC2R12 , NRL 1 2N RL0,” R5 and R6 are
i ndependent |y hydr ofen, yIN substi t ut ed al kyl ,
cycl oal kyl, substit®Rte® cycloal kyl, al kynyl,
substituted al kynyl, alkenyly substituted alkenyl,
cyano, alkoxy, and if R5 and R6 are alkyl, R5 and R6

wherei®y be joined with a bond or -(CH 2)P- to produce a

cycloal kyl, R7 and R8 are independently hydrogen,
al kyl , Xsu@iﬂ-ﬂh?’é]ﬂ al kyl , cycloal kyl, substituted

cycl O.a%(m/s elaldﬁ(fgkehy 3,/1, %H%ﬁﬂfté lﬁﬂ @}LCWI suBbticaidlcycloalkyl,

subst i r oxy Koxy, "cyano, fiuoro,
R9, m@lkenﬁlsub&mtdte‘alaikcnyhraﬁcynykj eq[lfstltiﬂﬂl aligymydr ogen,

atiot §l;rt1)§ {113 g.rlﬂit 1igep%|nléerltfy hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkenyl, substituted alkenyl,alkynyl, substituted alkynyl,
and R? and R? may be joined with a bond or (CHa),— to produce a cycloalkyl,
Particular preferred groups for A include but are not limited to aromatic,
substituted aromatic, 5-ring heteroaromatics, substituted 5-ring
heteroaromatics, 6-ring heteroaromatics, substituted 6-ring heteroaromatics,
p=1,2o0r3,
B may be absent, hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted alkenyl, aromatic,
substituted aromatic, 5-ring heteroaromatics, substituted 5-ring

heteroaromatics, 6-ring heteroaromatics, substituted 6-ring heteroaromatics, or

a pharmaceutically acceptable salt, solvate or polymorph thereof.

A further preferred embodiment includes compounds according to formula V below:
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cycl oal kyl, substituted cycl oal kyl, al kynyl,
substituted al kynyl, al kenyl, substituted al kenyl, R9

wW@rwIRins2 and RL' and R12 may be joi ned with BCHUSH08010877

-(CH 2)g- to producea cyclqglkyl, B may be absent,
hydr ogen, al kyl, substituted al kyl, cycl oal kyl,
substituted cycloal kyl, al kynyl, suypstituted al kynyl,
al kenyl, substituted al kenyly arongti cgzsubstituted
aromatic, heteroaromatic, Wub ted het eroaromati c,
bi cycl ohet er oar omat Nc, Aet.R0oC 8, Slubstituted

het erocycl e, hydrox N allkoxy, cyaﬁb, fluoro, SCN,
SO2NROR10, CONRERIOY=X NRR11$0PR12, NR1 1COR12 , OR9,
NROR1O, n = O 1 or 2, m=0O Y or 2, p=1, 2, or 3,
g=2, 3or 4r =0 or 1, or a pharmaceutically

wheregccept abl e salt, solvate or pol ynorph thereof.

Al ternative preferred enbodi nents include conpounds

accor dMgG&-HoPrdba 11 bel ow wherein: Rl, R2, R3,

R4, R i 1§ of' & toAGRafiRfunt 6f MM’ Rin the ring,
I, or %gﬁ%ﬁ%%rgb‘%&é’gﬂ%&’%?c pt 8| e salt, solvate or

pol ynoR bRy Hydrigenf methyf, ethyh acetpleat, eyclepropyh dhliorent

i ncludes conpounds according to fornula H bel ow

wher ei R? mhydpenpgethh ethyh Cirg. A’ B, n and mare as
definegsfar for RRBIRC ertigatEy, —(CH,),OR?, —
accep?gbﬁéng%?%?%égf%g?gﬁgghpo?iﬁgfpﬁttﬁ%reo f(A 2
furthecmysgteyred enbodi ment includes conpounds

[ di formila |V : .
according Lo Lo Tl iehed 2y %ctbalkyl, substituted cycloalkyl, alkynyl,

substituted alkynyl, alkenyl, substituted alkenyl, aromatic, substituted

aromatic,

p=0, 1, 2 or 3, or a pharmaceutically acceptable salt, solvate or polymorph

thereof.

A further preferred embodiment includes compounds according to formula VI below:

“wherein:

X=C(C-H)orN,

Y=C(C-H)orN,

R'is methyl, ethyl, cyclopropyl, isopropyl, —(CH,),CCH, —'(CHZ)pORZ, -
(CH2),CN,

R?is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkynyl,
substituted alkynyl, alkenyl, substituted alkenyl, aromatic, substituted

aromatic,
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wherein: X C (GH orN Rl is hydrogen, alkyl,

substituted al kyl, cycloal kyl, substituted cycl oal kyl ,
WORORERFTS2 substituted al kenyl, al kynyl, subst PCE{IE3008/010877

al kynyl, R2 and R3 are independently hydrogen, alkyl,

substituted al kyl, cycloal ky1, substituted cycl oal kyl,

al kenyl, substituted al kenyl, al kynyl, substituted

?l{ %{éﬁ A% Be3 asd, ﬁ%ﬂﬁﬁé’euggally%e bk Eilt ,&oRARbLrYolymorph

to produce a cycloal kyl, Particular preferred

gr oupsthermof.A i ncl ude but are not limted to aromati c,
substituted aromatic, 5-ring heteroaronatics,
substituted 5-ring heteroaromatics, 6-ring

A yet éﬁﬁh&f }%%fe?x%ﬁtehﬁy%dnﬁém%dlﬁ&gs %Gm‘ébﬁﬁd&gac&ﬂ{i %Cta IfoRi1a &1 bdlow:

, may be absent, hydrogen,

substltuted al kyl , cycloalkyl substi tuted cycloalkyl,
al kynyl , substi t ut ed al kynyl , aI%pnyI substituted
al kenyl , aromatic, substit ted afo 5-ring

het eroaromati cs, substitxte
6-ring heteroaroqn\ ub-
heteroaronatrcsmror pr

salt,

eteroaronatlcs
ted 6-ring

utNcal |y acceptabl e
sol vat e orppwlynMepKDthereof A further

preferred enmbodi ment i ncl udeg,conpounds according to
formula V below. V wherein: W= C (CGH ON, X, Y and Z
wherei:€ i ndependently C (G H) or Nto a maxi numof 4 N's
inthe ring, Rl is hydrogen, nethyl, ethyl, acetylene,
cyclopXOpQKCiﬂ)QbNo R2 is hydrogen, nethyl, ethyl,

ethyI cycl opropyl, |sopropyl -(CH
2) PCCE% ?éﬁe%] é’tﬂn

R! is methyl, ethyl, cyclopropyl, isopropyl, <(CHz),CCH, —(CHz)pOR
(CH2),CN,

R? is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkynyl,
substituted alkynyl, alkenyl, substituted alkenyl, aromatic, substituted
aromatic,

p =0, 1, 2 or 3, or a pharmaceutically acceptable salt, solvate or polymorph
thereof.

A yet further preferred embodiment includes compounds according to formula VIII below:

wherein:

N\N/\[ N/,

N’N Me O
Vil

X =C (C-H) or N, or a pharmaceutically acceptable salt, solvate or polymorph
thereof.

A yet further preferred embodiment includes compounds according to formula IX below:



(CH2)PCN, R4 is H, alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, al kynyl,

waawsvsarer ed al kynyl, al kenyl, substituted al ke€mU$2008/010877
aromatic, substituted aromapic, p =0, 1, 2 or 3, or a
pharmaceutical ly acceptable salt, solvate or pol ynorph
thereof. A further preferred enbodi nent includes
conpounds according to fornula VI below W wherein: X

C(CGH orN, YC(CGH or N, R |$23neNH3J/ %t hyl |

cyclopropyl i sopropyl, -(CH 2)pitC &H.2) POR2, -
(CH2)PCN, R2 is H, aIkyIW SybSYTt Wedval K1 ,
cycl oal kyl , subsmjt d. kv al kynyl ,

substltuted al kyj yh kenyl , gsu stituted alkenyl
aronmati c, subsr/gufed RYoRatic,p =0, 1, 2 or 3, or a
pharnaceutically accept abl e galt solvate or pol ynor ph

thereof. A yet further preferred enbodi nent includes
Whﬂe@bnpounds according to fornula VII below VII wherein:

o S R S 12 et
5 X, Y and Z are independently C (C- H) or N to a maximum of 4 N’s in the ring,
R' and R3 are independently hydrogen, methyl, ethyl, acetylene, cyclopropyl,
fluoro,
R? and R4 are independently hydrogen, methyl, ethyl, CF;, or a

pharmaceutically acceptable salt, solvate or polymorph thereof.

10
A further preferred class of compounds is shown in formula X below:
—Y>
i
v/
N\N
X
wherein:
15 X and W are independently C (C-H) or N,
Y = C (C-H) or N, or a pharmaceutically acceptable salt, solvate or polymorph
thereof.
A further preferred class of compounds is shown in formula XTI below:
20
Y.
~\
N\ ’e
N

wherein:
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(CH2)PCN, R2 is H, alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, al kynyl,

waawsvsarer ed al kynyl, al kenyl, substituted al ke€mU$2008/010877
aromatic, substituted aro jc, p=0, 1, 2 or 3, or a
phar maceutical ly acceptabl e salt, solvate or pol ynorph
thereof. A yet further preferred enbodi nent i ncludes

COMPOURUS AN GR¢ HidegeridenflpCrodig VI E bel ow wherein: X =
C (CGH or N or a pharnmaceutically acceptable salt,

sol vat & of quo¥,\orepharmarenisesily asceptablé salt, badvatp o pelymegph
enbodi aﬁnt i ncl udes conpounds according to forrmula I X
bel ow: MEPE n: v and Ware | ndependently C (C-H) or N,

Ina ﬁlﬁherYas'K}rQ&, the Pr&ehtTHPARNASRSV e dnipdihd 06 PbririlA IR sddeed
of 4 s in'the ring, and R3 are independently

from: hydrogen, nethyl, ethyl, acetyl ene, cyclopropyl,

s-Cyelpi L5t D L AL Byl b BB Bl el
g][1,2,§?3e\‘1%§i1g9ﬁ1e Oé_m‘ggdx‘@ph thereof. A further preferred

ass of conpounds is shown in formula X bel ow

3-Cyclopespsi-8:[(2R)an (5-ikaryd- 2iHhdaparideyi)prypa-2-@iH),8-dihydrobénzo[T, 2-
r a pharmaceutically acceptable salt,

d?4’5‘é}%|35%i2?§r]ﬁ?§zﬁko9%?r@ﬂ% thereof. A further preferred
3-Cyclobfsp$1-81 (R4 Rikthy1 S FERAWL1L Ny SHoPAH-2 vl 3 R&lirobenzo 1,2-
d:4,5-d"bis[1,2,3]triazine-4,9-dione
3-Methyl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-Methyl-8-[(2R)-1-(1 H-tetrazol-1-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione
3-Ethyl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl}-3,8-dihydrobenzo[ 1,2-d:4,5-
d'|bis[1,2,3]triazine-4,9-dione
3-(2-Fluoroethyl)-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione
3-Propan-2-yl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'|bis[1,2,3]triazine-4,9-dione
3-Cyclobutyl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione

3-(Cyclopropylmethyl)-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-

d'|bis[1,2,3]triazine-4,9-dione
3-(2-Methylpropyl)-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'lbis[1,2,3]triazine-4,9-dione
3-But-3-yn-1-yl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'lbis[1,2,3]triazine-4,9-dione

3-But-3-yn-1-yl-8-[(2R)-1-(1 H-tetrazol-1-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'|bis[1,2,3]triazine-4,9-dione
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Xl wherein: X and Ware independently Cor N, Y = C or
N, or a pharnaceutically acceptable salt, solvate or

w@oeioynoss7ph thereof. In a further aspect, the pP&BB81008/010877
i nvention provides conmpoun S of Forrmulas | -Xl
sel ected from 3-Cyclopropyl™-8-[(li?)-I-nmethyl-2-(2
H-tetrazol -2-yl)ethyl ] - -di R tyjazino[4,5-
s Cyelgppiyh S Besb Y TS o RSP BT 871 (2
bis[ 1,2 31 tRziEL Y biog
d]bls['z_’ﬁ%tlr gzol -’2-lyl )epr opan- 2-])./'I % 3, 8-di hydr obenzol[ |, 2- .
3-Cyclapebp$i-8[3-G2 B {tetrzoBR el letnil hd Alilydgoksagol 1,2-d:4,5-d']bis[1,2,3]triazine-
. 3-Cycl opropyl -8-[(2R) -1 - (5-net hyl -1
4,9-dignet et r azol -1 - yl ) propan- 2- yl ] - 3, 8- di hydr obenzo[ | , 2-
; - 4 51 81 SIL{ LR te¥ab b1 B3 PRopAn-2-yij-8/8edihydrobenzo[ 1,2-d:4,5-
3 Cyclgl_n%g?{]y.l[d_ R)A L cHakbl B3 )P .
d'bis[ 1,2(2triarmerdg@-dlon- y| ) pr opan- 2-yl ] - 3, 8- di hydr obenzo]
1,2-d;4,5- d]his[ 1 3l\triazisnes 4,091.4i . )
3-Cyclgpmyh§1[?2é{_)[l(é?l%egqa_z?llgz-ybg{olpg%-gl—ﬁl-?§F%1H§c985ynm1do[4,5
. Nr & - 3, 8-di hydr obenzo[ |, 2-d: 4,5- d']bis]
g]q“m%@fﬁ%ﬁ’%dyzr%ne-4, 9-di one 3-Ethyl-8-[(2i?)-1-(2
3-(2-Midtli@iye Az} 8- B2l R Sptatradly- YOS opani? fflch. Giénsephenold 24d:4,5-
.o d]bis[ 1,2 3]triazine-4,9-dione
d’Ibis(3,2, Dmazingr HEtHPS - 8- [ (2i ?) -1 - (2
Tl g r ORARN2z M35 oS sH-DWAE DR aIERrb[ 12,31} thiaZino[4,5-
s MRS RO oL St byt i 23
et SUADL
tetrazol - 2- ropan- 2- - - di obenzo -0, 4.5 4.
3—(Pyrgiin-§ijlme§{yl)1f§-E(2) o5 -25%;eHéZ%]:29§1agr8B@-¥-yﬁ]-?,@-dzlh)[&robzen%ﬁ,2-d.4,5-
M (D" | tYh-B: (20 ?)-1-(2
d]b‘s[v%—@%ﬁ‘ra%lz}%l%/’%-d% propan- 2-yl | - 3, 8- di hydr obenzo[ | , 2- d: 4,
3-Prop2-yn-1-yl-8-[(2R)-1 -(2H-tetrazol-2-yl)propan-2-yl]- ,8-dihydrobenzo[1,2-d:4,5-
d'lbis[1,2,3]triazine-4,9-dione
{4,9-Dioxo-8-[(2R)-1 -(2H—tetrazol-2-y1)propan-2-y1]-8,9-dihydrobenzo[1 ,2-d:4,5-
d']bis[1,2,3]triazin-3(4H)-yl} acetonitrile
3-Cyclopropy1—8-[(2R)—1—(2H—tetrazol-2—yl)but-3-yn-2-yl]—3,8—dihydrobenzo[1,2—d:4,5-
d'Tbis[1,2,3]triazine-4,9-dione
3-Cyclopropyl-8-[(2R)-1-(1H-tetrazol-1 -yl)but-3-yn-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione
3-Cyclopropyl-8-[(2R)-1-(2H-1 ,2,3-triazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Tbis[1,2,3]triazine-4,9-dione
3-Cyclopropy1-8-[(2R)-1-(1H—1,2,3-triazol-1-yl)propan-Z-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'bis{1,2,3]triazine-4,9-dione
3-Methyl-8-[(2R)-1-(2H-1,2,3-triazol-2-yl)propan-2-yl]-3 ,8-dihydrobenzo[1,2-d:4,5-
d"Jbis[1,2,3]triazine-4,9-dione
3-Methy1-8-[(2R)-1-(1H-1,2,3-triazol-1-yl)propan—2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione
3-(2-Methoxyethyl)-8-[(2R)-1-(2H-1 ,2,3-triazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-
d:4,5-d']bis[1,2,3]triazine-4,9-dione
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d]bis[ 1,2,3]triazine-4,9-dione
3-(Cycl opropyl methyl )-8-[(2i?)-1-(2
WoRM0e088IZD| - 2-yl ) propan- 2-yl ] - 3, 8-di hydr obenz opcCT/BSTH081010877
5- d']bis[l, 2, 3]triazine-4,2 dione
3- (2- Met hyl propyl) 8-[(2i?2)-1-(2
-tetrazol -2-yl)rropan-2-yl]-3, 8-di hydrobenzo[ I, 2-d: 4,5

3-Cycl:g>;_ng)8%rp8 %{%{3_)211-@]}17 H'Z?f-gﬁ&oﬁlgd)gfdwﬁa -yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Tbis[t Qét]mmle-@-;ﬂi@rpropan 2-yl]-3, 8-di hydrobenzo[l,2-d: 4,5

3- Cyclgpmy?%—iiﬁ}ﬁz ;Wrizgli-[ ( prg?epalérll %yﬂi 302? Slhydrobenzo[l 2-d:4,5-
d'Jbis[ 1,0 8B Re-4,9¥ldmRr opan- 2-yl | - 3, 8-di hydrobenzo[ | , 2-d: 4, 5

3- Meﬂma&a ls{llH ﬁyx:a]mlr1-alz)pweamrzadhisﬁr@m@mnéa[rlo%ﬁh%% (1-pyri

r 2-yl)-3,8-dihydrob |, 2-d: 4, 5-
d]bls[b’air}tlﬁr@%mfrégggn%cl Z\Zl) ne- 4, 9I d?/oLg enzol
(2R)- ﬁgen%@p{o@gyh 98d1[)20-@29|‘h1h rbBéleoElZz k4, e1dhis] 1,33 Bridzihy3d4H)-

bIS 1,2 triazine- 4,9-dione
yl)proliylﬂgaotymat@pyl 8- [(2| ?2)-1-(I

3-But- 2tyg(.t-€ Blz g-[ dRQ ]3%2?%’ ?% 91122 &l)grog’r\rb% eylrg%rﬁg}%}gﬁ’él{zbgf 3l d44 5

d1 bls[fzgz[ﬁ{a%ewwm&re[(ﬂ ?)-1- (2Htetra20l 2- yl)prODan 2-yl
dro rimdo[4 (9 qui nazol i ne- 4, 9- di

N- [(21?3-2( @—&yd;lhpwpgt HPtdioge- §(92d11‘!§ robenzo[1,2-d:4,5- d']bis[1,2 3]tr1azm-3(4H)
tetr zoI - -yl)propan 2-yl]-3
yl)plomé o R g, 2-d:

N[ (21@52( gé %&t ﬁ%rx %g A '9?:3%%&%3 ?Z%h?dr_el?é%lzo[l 2-d:4,5-d']bis[1,2,3)triazin-3(4H)-

yDprop¥l}- Nt-mamhnahmebp]fmmmda yl]1-3,8-dihydro[l, 2, 3]
tr|a2|no&4 5- qU|n

3-CyclgpyapyHfd 209~ 93| Ql’ﬁy ne%é)l’ﬁ%_}q gré dihydrobenzo[1,2-d:4,5-
d]bls[izzﬁgk %ﬁ{grﬁgqi, s Y1) propan 2-yl]1-3 , 8-di hydrobenzo[

|s[I 2,3]triazine-4, 9- di one
3- [(2R$1F(Qﬂp"{‘é.’traml -2- yl)plre;&nfl -91] ’8}[—(]2R)-—( 22H-1 2,3-triazol-2-yl)propan-2-yl]-3,8-

dlllydrég%Fﬁg-gl 4, 5 d']%)i%[ oB%TtnamXe ]4 9- dlon 8, Ji hydrobenzol
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-8-[(2R)-1-(1H-1 ,2,3-triazol-1-yl)propan-2-yl]-3,8-
dihydrobenzo[1,2-d:4,5-d']bis[1,2,3]triazine-4,9-dione
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-8-[(25)-1 -(2H-tetrazol-2-yl)propan-2-yl]-3,8-
dihydrobenzo(1,2-d:4,5-d"]bis[1,2,3]triazine-4,9-dione
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-8-[(2S)-1-(1H-tetrazol-1-yl)propan-2-yl}-3,8-
dihydrobenzo[1,2-d:4,5-d"]bis[1,2,3]triazine-4,9-dione

3-Methoxy-8-[(2R)- 1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-

d'lbis[ 1,2,3]triazine-4,9-dione

3-(3-Methoxypropyl)-8-[(2R)-1 -(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-

d'Ibis[1,2,3]triazine-4,9-dione

3-Prop-2-en-1-yl-8-[(2R)-1 -(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-

d'Ibis[1,2,3]triazine-4,9-dione
(3R)-3-(8-Cyclopropyl-4,9-dioxo-8,9-dihydrobenzo[1,2-d:4,5-d"]bis[1,2,3 ]triazin-3(4H)-

yl)butanenitrile
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d ]bis[ 1,2,3]triazine-4,9-dione {4,9-Di oxo-8-[(2
)-1-(2
WORG0eNs&IEDI - 2- yl ) propan- 2-yl ] - 8, 9- di hydr obenz oP¢T/BS20081010877
5- d']bis[l,2,3]triazin- 3(4J—|) yl }acetonitrile
3- Cycl opropyl 8-[(217?)-1I-

(3R)-3 {;1% g)aj%gc'? §[?[@’1§ gﬁfﬁ 2ufidl- b Do B ARPRAG kA ob gty f2-d:4,5-

' I
d]bls[ﬁe@ﬂﬁiggg{%&’b ﬁ{)%lt(tgdgﬁhnie (y | ]-3,8-di hydrobenzo[l, 2-d: 4

(3R)-3; 5‘—9@1§>XD-§{[(2|R)21 @Hﬁtataizohk-yh)p@pdn@n)é] 9-dihydrobenzo{1,2-d:4,5-

d'Ibis[ 1@%{]@]&31 g&ﬁbﬁs}# 212 (gH;jl 4253 triazol -2-yl)propan
3-But- -)ét;’i 3,[ B[ 21§)If gﬂ? étfh‘%ol“ﬁ %r)?fo%aﬁ 2-y1]-3,8-dihydrobenzo[ 1,2-d:4,5-

orr

]bls[i R, Ptrizine- 42 aliore- yI)propan 2- yI] 3, 8-di hydrobenzol[ |,
2, 3]triaz

5 But Sombl %zquéaﬂ 1A Snp SN 3 &,P%ﬂr&,?swlﬁrd“-

&pzo[ |, 2-d: 4, 5-

d'Jbis] 2]%%3??{% g]trl a2|[ne 4, 9-di one 3- Met hyl (2i?

3- PentH} hynzz 3’&-8 [(lzazm(auq-getrm@sﬂbprgpw 158; 338duh»;dm®m@¢i)zld{ f:45-
‘Lgéﬂﬂﬂz 3]triazine-4,9-dione

d]bls[éﬁeﬁffh?é’fl}?o )-8-[(2i?)-1-(2H1,2,3-triazol-2-yl)p

3,8- Blgﬁgﬁjg} gzﬁﬂ 12.3. tﬁaﬁl@ﬂSﬁ@ﬁfﬂ{@%]rQS _dihydrobenzo[1,2-d:4,5-

2,3]triazi ne-4,9-di one3- Cyclopropyl 8-
d'lbis[( 2,3}trhaz{re-4 9 dlone

s s Bl g gy B RS e ol frdiidiraael . #
I 1- (I razol
d]b‘sﬁ_\}zr E‘J#%%gegp% d)-}(lgﬂe[S 2(3 di %drobenzog 2-d: 4, 5-
3-CyclbptdpysBH(2R)3]1 42 H detrazel-2-;yd)pdipane- 3 - duwd@{{ R.3(triazino [4,5-
ryrazol ‘42 yl) propan-2-yl ] -3, 8-di hydrobenzo[l, 2-d: 4, 5-
qumé}zc}lﬁles $P;H08G t r i azi ne- 4, 9- di one

s LT AR L g st i

g]quinazoline-4,9-dione
8-[(2R)-1-(1H-Benzotriazol-1-yl)propan-2-yl]-3-cyclopropyl-3,8-dihydro[1,2,3] triazino[4,5-
g]quinazoline-4,9-dione '
3-Cyclopropyl-8-[(2R)-1-(2H-tetrazol-2-yl)butan-2- yl] 3,8-dihydro[1,2 3]tr1azmo [4,5-
glquinazoline-4,9-dione

3-Cyclopropyl-8-[(2R)-1-(1H-tetrazol-1-yl)butan-2-yl] -3,8-dihydro[ 1,2,3]triazino [4,5-
g]quinazoline-4,9-dione
3-Cyclopropyl-8-[(2R)-1-(2H-1,2,3-triazol-2-yl)butan-2-yl]-3,8-dihydro[1,2,3] triazino[4,5-
glquinazoline-4,9-dione
3-Cyclopropyl-8-[(2R)-1-(1H-1,2,3-triazol-1-yl)butan-2-yl]-3,8-dihydro[ 1,2,3] triazino{4,5-
g]quinazoline-4,9-dione

3-Prop-2-yn-1-yl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8 dihydro[1,2,3] triazino [4,5-
g]quinazoline-4,9-dione
3-Prop-2-yn-1-yl-8-[(2R)-1-(1H-tetrazol-1-yl)propan-2-yl]-3,8-dihydro[1,2,3] triazino[4,5-

g]quinazoline-4,9-dione
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yl') propyl thiocyanate 3-But-2-yn-l-yl-8-[(2i?)-1-(2

-tetrazol - 2-yl ) propan- 2- yI ] -3, 8-di hydr obenzo[ |, 2-d: 4,5
WO 2ah9p8s78f | , 2, 3] tri azi ne-4, 9-di one PCT/US2008/010877

-[(2i?)-2- (8 Cycl opropyl - 4 95 di oxo- 8, 9-di hydr obenzo[ I,

2-d:4,5-d" ]bis[l,2, 3]tri azi n- 3(4H) -

yl) pi Qoyl ] met hanesul f onam de

8- [(ZRE-[l(@H‘f)Tetgaz]()g?@flﬁ)'r@i%l]ofyi] H1H- gl(Z?éﬁra&olgél-@hﬂétHy’l@B@ﬁzo[ I,
I S riazil n- -
dihydrg[ 1,28 pg#ipold, velawnazebrmhddipaconam de

3- Cycl%g C%)‘yhg ﬁ? g?ybte%% ooEl l%?%l}elaﬁ)&f g{8| &8{/0018 ﬁe,’f,gj tx)ig’i‘iﬁé [ﬁ;ﬂ ET q%iﬁé%line-4,9-

dloned]bls[| 23]tr|a2|ne49d|one3[(2|’>) l-(2//-Tet -
tazol - an 2-y h &ZH-I 2,3-triazol -2
3,8- Bls[ymamzﬁftetzazp - Xi)p@opadlrfhy r%%éﬁwd{o b,23]@azing[ 445 | bi s[

%‘éqﬁ]‘;é Z|ne49d|one3[(2|’)) -(2
glquinazQlj 1YY ) propan- 2-yl ] - 8- [(2/9) |- (1
3- [(ZRT'll (124- ?e&iiow{%h)ﬂropl'dn)ztpgqma[(zﬁ)-yl(lzﬂae@azomW@;&@r@m

triazine-4,9-di
dihydr8f 1,2 2]tﬁ)121he[(425 g]qumazohne -4,9-dione

A AR LA
dlhydrgJ[lléZ §§I’15.%lﬂg 4”3‘3%;r %a‘%bﬁ’ﬁ@@ ch&l?é ?)-1-

opan-2-yl]-8-[(2 )-I-(I
8-[(2RyHt@H-Tztwdzol- -lwl)b;utampa-lyl]%-i(llﬁ) -3-(8H-tetrazol-2-yl)propan-2-yl]-3,8-

h b bj.s 2,3 0- di
ol LR st 5 L 5o T o
8- [(2Ri§ 8' Dy E0RRhzok- 22y1%1ﬂa152 Vil- ilpmz[) 1-(2H-tetrazol-2-yl)propan-2-yl]-

]trrazine-4,9-
3,8- dllg,zdﬁcﬁ[ll\aeilmma@m[ééyg])lumqlme% 9{diqreH- t et r azol - 2-yl ) propa

8-[(2R}- 12(54Hf>p}yﬁﬁdt§ o A0e k-2 5175 foR)- 1 42k RleRbzol 2-yDpropan-2-y1T-
348 dl}?ydgé Flg% g? %%?igp])gﬁlg%%}/lﬁk 9’—%103:: hydr obenz o& l,2-d:4

3,8-Bis[ (2R ]- b+(2{-1|-t;:ﬁaza>]l-t2ryl)imtm2-4zl]93 &ﬂdnéro[l 2,3]triazino[4,5-g]quinaz ohne-
4,9-dione

3,8-Bis[(2R)-1-(1H-tetrazol-1-yl)butan-2-yl]-3,8 dihydro[1,2,3]triazino[4,5-g]quinazoline-
4,9-dione
3,8-Bis[(2R)-1-(2H-tetrazol-2-yl)butan-2-yl}-3,8-dihydropyrimido[4,5-g]quinazoline-4,9-
dione

3-[(2R)-1-Hydroxybutan-2-yl]-8-[(2R)-1-(2H-tetrazol-2-yl)butan-2-yl]-3,8-
dihydropyrimido[4,5-g]quinazoline-4,9-dione
3-[(2R)-1-(2H-Tetrazol-2-yl)butan-2-yl]-8-[(2R)-1-(4H-1,2,4-triazol-4-yl)butan-2-yl]-3,8-
dihydropyrimido[4,5-g]quinazoline-4,9-dione
3,8-Bis[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydropyrimido[4,5-g]quinazoline-4,9-
dione

3,8-Bis[(2R)-1-(1 H-pyrazol-1-yl)propan-2-yl]-3,8-dihydropyrimido[4,5-g]quinazoline-4,9-
dione

3-[(2R)-1-(4-Chloro-1H-pyrazol-1-yl)propan-2-yl]-8-[(2R)-1-(1 H-pyrazol-1-yl)propan-2-yl}-
3,8-dihydropyrimido[4,5-g]quinazoline-4,9-dione
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(3
) - 3- (8- Cycl opropyl - 4, 9- di oxo- 8, 9-di hydr obenzo[ |, 2-d: 4,
WG2W98878F | , 2, 3] triazin-3(4 H)- PCT/US2008/010877
yl)butanenitrile(3/7?)-3-{4,9-D oxo-8-[(2i?)-1-(2
1,2, 3-triazol -2-yl) propan-"?-yl ] 8, 9 di hydr obenzol[ I,
triazin- butanen|4t§|le

d:4,5- d']bi 31%1,2,84 I—Q
3,8-Big[2i(3yfluprgphengy thyld=3 fhé'xggr@))yqlm(dz) 5- g] uinazoline dione
HeRAGH AP ABIRRIRE i Sl AP S £ - 4. ©
dihydrébdaidb 122, §-dybisBl, 2,0 Rripzihe- (129 -dione |
38 Blé[ﬁ)}gf%te@zsl ARy v ﬁ.‘/f@ b JerbeRPERZE . 24 4. 5

' 8-1(2/?)-1-
i 420 yl ) propan- 2 yI] 3, 8-di hydr obenzo[ |, 2-
d ]blS[?,? B')’g&?%{ d?clnf g
3- [(2R91-14(,55‘v’[etﬂly] BHStfatrdzcﬂ-ZSﬂ’l)prDml -l Hzﬂ)-d;f(@H _tetrazol-2-yl)propan-2-yl]-
T e Al 2
3,8- dl}!ﬂf‘éﬁ“&%l’z §4yﬁy§1ﬂ>l?l a%a %71“]‘3 9gligfiehy dr obenzo[ I, 2- d: 4,
2RV 1-@B- : dil L Q[erRi &2BL kb1 D) ylproan-2-y1]-
3 [(2Rii1|(f§2ﬂ’[gf_h§’¥ hg]itgﬁ‘liiz lafl g an- ﬂ 81{( ?lSEtdl hydr oben%glf Ban vl
3.8- dlh}dkébeﬁzo[d',2-5i4sf{-d‘i_|b1§[;134 I]Itmmmaqé,%h@}edl one 3,8-Bis[(2

3- [(2R?)11 @%%T@trqzﬁkarylh)f%a}lp% YR iGRY 34 ilverepayheliZgyazot-1-
t 1

yl] pro@m&—g{}}og ?})%b?&réb%(zg 1 'd3425 H%lﬂ' 192, #jt948ne-4,9-dione

3. [(2R?116(Q1Hazetlrazzﬂ yl;)l}uumma:n-yq &[@R}%l82H+thtyatrobmyln>,r@;}anr2-alz]r3;8r

nazol i ne-4, 9-di o

dlhydrgbqu@[bmﬁd]gls ](%ﬁ]ipazpmf-ﬂ 9 dione

z0l I . L Vs
T
d1hydrbb§%Fpkfdl . A5Qblsf b Bpriapae42-giohe 3- cycl opr opyl 3,8-dih
3 [(21%%2(3%1 gétrfg,]oyt[zrgﬁfr%gq%éy] 8(%3)[] | 889 5 3Sndol i an-2-y11-3,8-
dlhydrf’&?el%oz%ﬁz?qu‘?%ﬁzﬁ’fgﬂ%%&@b& 4% 8iodi hydro[ I, 2, 3] triazino
3-[(2R)-1-(1H-Tetrazol-1-yl)propan-2-yl}-8- [(2R) 1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-
dihydrobenzo[1,2-d:4,5-d']bis[1,2,3]triazine-4,9-dione
3,8-Bis[(2R)-1-(1H—tetrazol-1-yl)propan—2-y1]-3,8-dihydrobenzo[1,2-d:4,5-
d']bis[1,2,3]triazine-4,9-dione
3-(2-Hydroxy-2-methylpropyl)-8-[(2R)-1 -(2H-t¢trazo1—2-y1)propan.-2-y1] -3,8-
dihydrobenzo([1,2-d:4,5-d"Jbis[1 ,2,3]triazine-4,9-dione

Synthesis

The synthesis of the compounds of the invention, are preferably carried out as shown in the
following Schemes I and I1. Alternative syntheses by analogy relying on methodology that
exists in the art may also be used.

The 4-nitroaniline derivative 4 is synthesized in 2 steps starting with 2-aminoterephthalic acid
methylester 1 by firstly (step A) protecting the aniline using for example a mixture of formic
acid and acetic acid anhydride or ethyl chloroformate in the presence of a base e.g. N-methyl

morpholine, or triethylamine to give intermediate 2 and then nitrating (step B) with nitric
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3-Cyc|opropyl 8-[(2/?)-1-(l

Htetrazol -1 -yl)butan-2-yl]
WO 3008/08K78y dr o[I 2,3]triazino [4,5- PCT/US2008/010877
g] qui nazol i ne- 4 9-di one 3- | opropyl -8-[(2i?)-1-(2

H-I,2,3-triazo|-2-y|)butan- -yl]-3,8-di hydro[ I, 2, 3]
triazino[4,5- g]quinazoline-4,9-dione

acid/ sgff%ff L(gﬁ g@g&{qreg? %lﬁ 71}11)itur(e loFnltrafioR Efrd'du@%(’écrhpd/dn)db Btaafl4 that

triazino|
can begkaﬂlyrb@pﬂ’aledezylhﬂ&acgeb Cllﬁomatography or crystallization. The desired nitration
Prop-2-yil

productﬂewil@bdvaszd?mt)fédcﬁééhe hﬁsypqla@smaq Py silieh g9, Wasgjeduced (step C) to
the ani %g,%é%@%r%ﬁ Iand ?(].lg Ld[{w ¢ﬁi¢®8}fi e 1%r others) or hydrogen and a

catalys;t '{F&/C%Qﬁtiér%)y b)lﬁo@d!ﬁﬁi -oZtlyik hnidin8 56vitlyNaNDL/HE 134nd treatment with an
r azi no

amine ghder braizaiongisions (steti Bhiglded shetylapinpnes 6rElydsolysis of theyapjline and
ester SGRRAGY “103 Uiy ondfiods FCAOROft ¥ BFbRY il anffe formation, using

standast S RRHsTBY bxa8nle OCH, EDCI, HBTU in a sultable solvent y1e1ded the desired

-tetrazol -2-yl)ethyl]-3, 8- di h ydro[ I, A a2|nﬁ£ q
armde; qltherraygﬁlpme @st@. F)jqodh@ngxqgl_tspgx{h(cztp 1nq) @ulnazo ones 8 an be
H.tetrazol

achlevgtl pSgggn Sihﬁg I alpe:]e ??‘9"’% d&ﬂé Lat%y?c sk Xéj{o‘ﬁ[elne ZuiBbdit h&aiah

elevatdt {e(r%ie?Qtuﬂe Altéx‘naﬁeéliy iﬂlid)thc&cl},d &@tm&mﬂ -sydtc}m@-cia@be formed (step
R -1-(2Htetrazol - %Q{{propan 2-y

G), wmmad am_’ldie 8 t@]ateduvazh D, or g qwawazﬂémt%swl ditgife tert butyl
nitrite oq-al}e&sg &nd%r %ﬂl(}l% ﬁ?réchtuéns y('I-ﬂCl CFGS?Q)H ?r_ ?tBﬁs% é%tnr zziiltzer?atxzve route to

the trlég)‘:ﬁﬁ %?ﬁ@m%’ Starks WBitBthe hydrolgsm of nitro aniline derivative 4 under bas1c
2,3]triazino[4 ] qui nazol i ne- 4, 9-di one

conditBorfs ((BIEDHI -K(OHI-OTetheaQ) cﬂ)l—lq_w sd b)bzutndn .fg:n}qtqongmp@zqtm)dagd ¢onditions

-tetrazol

for exemplpd B ECS VLR, hafabls G140 s52dPh fulopsg. g slstion (step B

|
of theg Jﬂ')(e%] nl%r% ﬂg{i? tr azﬂ?()l 2&{% gﬁlpa)aglﬁ agl%y ]g) petcor20w,CODH,(HCI) or
hydrogerBardi 3ati19dt (P& C3Yrtatharz). Rajglclosuyd tputhe disetriapi@ons Gt Bhean be

performed with NaNO, or an organic nitrite (e.g. isoamyl nitrite, tert butyl nitrite) under

acidic conditions (e.g. HC1, CH;COOH) to yield 9.
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8-[(2")- 1-(5-Methyl- IHtetrazol-
1-yl)butan-2-yl]-3-[(2

WO 1000888752t r azol - 2-yl ) propan-2-yl]- 3,8 di hydreCT/us®p8910877
triazi no[ 4, 5-g] qui nazol i ne-4, 9-di one
3,8-Bis[(2R) -1-(2/]- tetrazoq-Z yl ) but an-2-yl]-3, 8-di hy
dro[l,2,3]triazino[4,5- gég&+g@20l|ne- 4, 9-di one
3, 8- Bls[(2|7)-l-(l -tetrazol-1-yl)butan-2-yl]-3,8
di hydro[l, 2,3]triazi no[ 4, 5-9g] qui nazol i ne- 4, 9-di one
3, 8- Bls[Q;|9)-I-(2F+tetrazoI 20yl ) but an- 2- yI]-3,8-

dropyrl m o[ 5-g] qui nazol ipe-}4, 9edi one Me
3-] 9 dr exybut an- 2 -8C{(2|j§ I-(2H—t Qo
/02 an- 2-yt1-3, 8-0 N7

Me” dify AFopWNH. mi do[ 4, B%%g] qllii nazol \ ne- 4, 9- dlone
3d (2i 7)-I-(2H—Tetrazo|©2 yl b @,no,{z)-yl] 8- [QZj 5’5) I-(4
H 1,2, 41tri azol - 4- yI)buta?ﬂ 2-yl]-
di hydropyri m do[ 4, 5- g] qui nazol i ne- 4 9-dione 3,8-Bis[(2

H, OR)

)-1-(2

-tetrazol - 2- yl°pr an-2-yl]-3, 8- dlhydropyr|n1do[4 5.g]M
qui naZdiN S one 3,8-Bis[{2i?)-1 -(I Opll > e
1-yl)p yI] 3, 8-di hydr opyri m do[ 4, 5-g] g oIin
e- ke 9- Nl Ofé NH (2R)- 1-(4-Chloro- | H pyeazof-1 NH

-yl ) pr gpan- 2- yll 8;%(2 )-1-(1 H pyrazol - o, o‘l\a+OR)
1-yl ) propan- 8-yl '
3, 8-di hydr opyri m do[ 4, 5- g]qU|nazoI|ne 4, 9-di one8, 8-Bi s

[ 2- (3-f1 uopophenyl ) et hyl ] - 3, 8- di hydr opyri mi db[ 4} 5- g] qu

i nazol i ne-4, 9-di one o

3- [(2i7)-I-FNdrcfypropan 2-yl]-8- [(2/7)-I-(2 R3
Htetra Qr opan- 2-yl ] -3, 8- N~

di hydr dben 2-& 4 S d']bls[l,2 3]tr|azﬂne- di dhe
3, 8- Bj-Y N NH,
-tetrazollt 2- yl)q[opan 2 yl]-3, 8- dlhydrobenzm[l 2-d&4,5

- d']blsf1 2,63]triazine-4, 9-di one

3-[(2i ?)-1-(5 Methyl H/
Ht et razolf- 2- yI)propa:%\wZi ?2)-1-(2
Htetrazol - | Ypr opan- 2-yl ] - Q

R4 _N . ~R3

Z N N

\” J \ .
R17 7 R2” N?
o 8 0 9

The amides 5 (Scheme II) can be transformed into quinazolinones 10 by heating with
substituted amines (HoN-R;, H;N-R;) in a suitable solvent (step K). Hydrolysis of the aniline
and ester functionality under basic conditions (NaOH, KOH or others) followed by amide
formation, using standard conditions for example CDI, EDCI, HBTU, in a suitable solvent
yielded amides which were used without purification in the next step (N). Ring closure to the
quinazolinone-triazinones (step N) can be performed with NaNO; or an organic nitrite (e.g.
isoamy] nitrite, tert butyl nitrite or others) under acidic conditions (e.g. HCI, CH;COOH or
others) to yield 13. The ring closure (step O) to the bis-quinazolinone system 14 can be
achieved using an orthoformate and an acidic catalyst such as toluene sulfonic acid (or others)
at elevated temperature. An alternative, especially when symmetrical bis-quinazolinones are

synthesized is the formation of the bis-formamide 11 using formic acid and acetic acid



3, 8-di hydrobenzo[ 1, 2-d:4,5-d"]bis]
1,2,3]triazine-4,9-dione 3-[(2 )-I-(5-Methyl-I
WO b@9038761 - | -yl ) propan-2-yl]-8-[(2i?)-1-(2 PCT/US2008/010877
F+tetrazo|-2-y|)propan-2-yl%; -
3, 8-di hydrobenzo[l, 2-d: 4, 5-0 | bis[l, 2,3]triazine-4,9-d
i one
: heAdtdd - Yk AtRIOPERHE sibstitBed fminds (dtep P
anhydefie 4 AR BB S S ARRP T, MBI siidited (RIS b B
gives His-qpmaz@inenks B4.8Chei dypthesib e fithe[ttigy2lid systemd4|startswitlpthe) hydrolysis
b araity o - Sy '
ot i RSB LTI o Y20 SORD fllowed by amide
i 1 exdthple SIH; EDCIL, HBTU i itable solvent
f°‘matg’§‘{n‘§{é{egé§h§%fl?4’%%?’2?%? g"‘] s (1.2 3]t ti azi ne-4. 9-di one
5 (step M),[f6R6W3d by fdduction (step R) of the formed nitro derivative 12 by using Zn/Cu

H Tetrazol -1-yl )bu -2-yl1-8-[(2i?2)-1- :
and acid &g PO, ﬁs;b@{g@:}]j@)%r%hygr’o%gn aﬁu%@, 8?%%’5%%‘&[’ Pd/C). Ring closure
so Zni - §hel 4 e Riel &ea ' oRndtt af an acidic
o the tisyofindhelf Glepiiyealtk st Gl (FadnPud g
catalysts(@thsltoRiede biilf@ioheid (o1 Jthers)pat-cBovatell-t@nperature.
di hydrobenzo[ |, 2-d:4,5-d" ]bis[l,2,3]triazine-4,9-dione
3-[(2/?)-1-(l HTetrazol-Il-yl)propan-2-yl]-8-[(2
R -1-(2Htetrazol - 2-yl ) propan-2-yl]-3, 8-
di hydrobenzo[ |, 2-d:4,5-d" ]bis[l,2,3]triazine-4,9-dione
3,8-Bis[(2i?)-1-(l
H tetrazol -1-yl)propan-2-yl]-3, 8-di hydrobenzo[ |, 2-d: 4,
5- d']bis[ 1,2,3]triazine-4,9-dione
3- (2- Hydroxy- 2- met hyl pr ogybohe B-[ (21 ?)-1-(2
F#tetrazol-g-yl)propan-z-yl]-3,8-
di hydr obenzpl | 2-d:4,5-d']bis[|,2,3]tria§£Pe-4,9-
8™ AhheySynt hesi s of the conpounds @
i nyent are preferably cafried out aseshol
Jghenes | and 11. Al ternati We syijt heSes

10

di ong,
O/

t he
NHy

analmgy reladn n met hodol ogy that existsOint &
may al $o Be u@gﬁ% he 4-nitroaniline derivative 4 ié'om
synt hesijzed in 2 st eRs starting with
2-am notjarephthal i ¢ agjd nethylester 1 by figstly
(step A) protecting thg aniline using for exarple a
m xture of jfornic Y 0 0
_R3
r/N O,Me INi
o NH
g N I}l/(H,c H) R
o] 10 H
Nl E\\
o] o]
_R4 N
|//N r;l z
N
R1-N N
© 13

15  The synthesis of the compounds of the invention, are preferably carried out as shown in
Schemes. Alternative syntheses by analogy relying on methodology that exists in the art may

also be used.
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acid and acetic acid anhydride or ethyl chloroformate
in the presence of a base e.g. iV-nethyl norpholine,
w@eow0sssshyl anmine to give internediate 2 and tPERUS2008/010877

nitrating (step B) with nityjcacid/ sulfuric acid

which results in a mxture of nitration products,

conpounds 3 and 4 that can be readily separated by

silica gel chromatography or crystallization. The
Methoq%i’fl%gtlﬂéﬁtr ation product 4, which was identified as

the less polar isomer on silica gel, was reduced (step

C) to the aniline using Zn/Cu and acid ( HCOOH,

CH3COCH, HC th . : .
o sspeeR g, SR 95 QR ALY pppatin
subject MR riak Hdm ﬁ‘ﬁ?pctgl@t@hﬁ'_%? ic Wbidltidh o Monedéfivigiciddda itiee number or

conditions (step D) yielded the triazinones 6.

strengthyod lembifasory syhapspeotinithe memberfASYBA reeaptars-Jnapeh § subject,
under, basi c..condi t.ion - : '
ot St 3555 B0t Dl Lo Pl S s
occur, Kaflng thJdd df neindry] detidntia S@py&@sionyatenden disbaiets sexuall
am des. The ring closure (step F) to the m xed |,
dysfunctiom, yoovement iseidetsn satizaphrenioey phrgnidegm behayiari Megery

s LSO R A i eon
includéNHo8E BRLIACE] Haf fRSult FrbfYABincC trRindia ! stioRE b heursySieaenafive

can be forned (step G, when the amde is treated with
disordéta NEXxanayleswf maugedeigenanitive] disordgrs dnelyde, pirttare pet limied to, those
butyl _njtrite or ot hers) under acidi.c.conditions .
associgtpybebirig sl ufieS Getta e Aarty AP fier s plspRe atd feing. These
itfoh! L B1y5488 SR anddidehod By thbe dnuiaiahyssksl] Bf theaftraad
Condltfgﬁlg?%éﬁjgb(ge}ﬁéva ilve 4 urll e? baﬁs}gc condi tions (NaOH, KOH
treateddsy ainhiafssrinfzab teysadiebtarneffatt vé emount afione g BIore eemplings
conditions for exanple CDI, EDClI, HBTU in a suitable
accordyg todh PIeS§T PIYEPUORg| | owed by reduction (step H) of
the formed nitro derivative 7 by using Zn/Cu and acid
(e.g. HCOOH, CH3COOH, HCG ) or hydrogen and a catal yst
In anothedAPect; thetiesndion pRovidessd msihod fororedianghesinhibiting respigatory
ste .C be perforned.with NaNC2 qgr . ' .
oepres bR SRS AR DR RO BRTLS s an
amourld B8 CoRpbiiCo a8 tvlehAbS, thearfourttiGeinghifiici¥tlto teduyt 61 Ghibit
9.Schene | The am des 5 (Schene H) can be transforned
respiratory alepressionz.oln abmbsr apeetyofiibeinvarfian, & medhaskis proidey for

reducill%m%)rn @ﬁ%&q@gﬂ%ﬁﬁe@@gﬁkﬂ Icﬁrg%ﬁkﬁlg Qhr%nﬁ&laﬂr?@%o tixé tSl?tB ect an

amount of a compound of the invention in combination with an opiate; examples of such

opiates include but are not limited to, alfentanil and fentanyl.

In a further aspect, the invention provides a method for reducing or inhibiting breathing -
related sleep disorders or sleep apnea in a subject having sleep apnea, comprising
administering to the subject an amount of a compound of the invention, the amount being

sufficient to reduce or inhibit the breathing related sleep disorder.

In the present invention, the method of treatment comprises administering to the subject in

need of treatment, in a pharmaceutically acceptable carrier, an effective amount of a
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and ester functionality under basic conditions (NaCH,
KOH or others) foll owed by am de fornmation, using

w@e@ndss7e2 condi ti ons for exanple CDI, EDCl, HBI/USW0£010877

suitabl e sol vent yielded ani des which were used
wi thout purification in thedhext step (N). Ring
cl osure to the quinazolinone-triazinones (step N) can

he r. i or an organic nitrite (e.qg.
Compolug%g%lpg%ﬁ%'wélw?er# l%u'tyl nitrite or others) under

acidic conditions (e.g. HO, CH3COOH or others) to
yield 13. The ring closure (steprg) R8 the

bi s- qui nazol i none system 14 campbe\acfiyved using an
S as tol uene
sul fonic acid (or hexs eVt t ®R¥perature. An
alternative, myet ri cal

bi s- qui nazol i no ¢ slnthesi'?ed is the formation of
the bis-formam@e\f1\usi®g formic acid and acetic

aci danhydri de at &4eV# ed tenperatures (step L).
Heating 11 with substituted alm nes (step P) gives

whereiat S- qui nazol i nones 14. The synthesis of the tricyclic

system 14 starts with the hydrolysis of nitro aniline
derivative 4 under basic conditions (e.g. NaOH, KOH)
fol | ow&d=Byrdfi de fornmation under standard conditions

for ex%;@beor | it exeég?-gy thd? Ya%a%ﬂb{ @J’éa@b&f’%ﬁéﬁ‘k =N and the

(step fol'l’owed by reduction (step R) of the forned
nitro gl@dﬁ_lgvative 12 by using Zn/Cu and acid (e.qg.
HCOOH, 13CO0H, HA) or hydrogen and a catalyst (e.g.
Pd/ ) . "R icl osure to the bis-quinazolinone 14 (step
R) can Eléﬁgjghi eved using an orthoformate and an acidic
cat al yst R%uchr@mww&bﬁ&)@mﬂ@ma@(%ci d (or others) at

| evat ed t tyre. .S LT esi s of
compouhuand R iy aae S reen By e By R, Giefoatio,
as showlimitQFARBy1 AllkBR atbtRutsy Rlkhedeslkbyyl pambogied

relying on metHodol ogy t’hat 1exi sts in the art gay al so
be usedlkMetlhodnof alkeoaendifR And & dinykyloRoaad Bs paaytbegpined

the invention, a od is provide or treating a

marmal AR as*i?éﬁdélft‘@fﬁ%ém W@H'f?eoatﬁygquf\’bﬁ'ggl ut anat er gi c

condi t RoY,q RP afd AL ERfEATARESRN] dkFINGibBERIBRT alRY], cycloalkyl,

strength of excitatory synapses or 1n the nunber of

AVPA 1 edeptwedcyclaulisicikgnys sbpsitated alkynyl, alkenyl, substituted
alkenyl, hydroxyl, alkoxy, cyano, fluoro,
A may be absent, hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted alkenyl, aromatic,
substituted aromatic, heteroaromatic, substituted heteroaromatic,
bicycloheteroaromatic, heterocycle, substituted heterocycle, hydroxyl, alkoxy,
cyano, fluoro, SCN, SO,NR’R'®, CONR’R'’, NR''SO;R'?, NR''COR"?, OR?,
NR’R'
R’ and R® are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted
alkenyl, cyano, alkoxy, and if R> and R® are alkyl, R® and R® may be joined
with a bond or —(CH3),— to produce a cycloalkyl, ‘
R’ and R® are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,



10

15

20

25

30

menory or other cognitive functions nmay be inpaired,
or cortical/striatal inbalance nmay occur, leading to
wo owg/08875menory, denentia, depression, attentiBPCI/US2008/010877
di sorders, sexual dysfunction, novenent disorders,
schi zophreni a or schi zophre? f orm behavi or. Menory

di sorders and | earni ng di sorders, jch are treatabl

accor dsubgtieged gyslgstied aliomy \?B\’ﬁti%ﬁwmﬂd%&?w Sséltbsmu?ed

di sord | trauma, stroke and
Shemi bR pikol, SPARINA

neur odege ers. Exanpl es of

neur odrA 8 Rt iand Rif,siwe helegenidentlylnalrogent alkylke suhstituted alkyl,
limted to, those associ ated w.th drug-.i nd d states

neur ot %l‘lal@éeﬂ{béfltu}lﬁdﬁéﬁ\”r&yl’%ﬁ é@%,tmgﬁ(g g‘lglﬁ'i")ag? cnyl,
These |t e readily recogni zed and di agnosed

by thogélgogg#lﬁ%c%}lﬁﬁgl’ skill in the art and treated by

adm ni Rf and RY, and RhkapbR Pemty tenjoifed edth a/eorsinuu{€Haj,— to produce
one or nore conpounds according to the present

i nvent R6¥cloalkylanot her aspect, the invention provides a

met hod for ye ' L0k td-Rg: ' ;

depr osBiBy PEAERE R Bopk AN, SBRIETRIGE baliol, subsituted
conpr i gjdigalRAMAIRYSH SsubBiruted dlityys ulkeayl, sibstianalialkernfl, aomatic,
compound of t he Invention, the anpunt being sufficient

to redswstitnted areisiic, keterparomaieysubeppisd Setsroarpmatic,

further. a ct of the inventi - ' r VA

for r ohissr RGBT oSy PR STl R e BYOR, alcon,
conpri i3, AAGNEENS SOINRPR'% CONRIR]' L NNR 'A80 A0 NR ' 'GIORI %, OR’,
conpound 9oflo the invention in conbination with an

opi at eNReRanpl es of such opi ates include but are not

li mteggﬁ,l&li‘entani | and fentanyl. In a further

aspect, the invention provides a nmethod for reducing

or inhipp&ll n@rbyeathing - related sl eep disorders or

sl eep apnea in _a subject having sleep apnea,

conpri ®ithb Za@rPni stering to the subject an anpunt of a
conpound of; the invention, the amount being sufficient

to reddce™or®inhibit the breathi ng related sl eep

di sor dek.o 41,0 @ phassRBhticallyantdptable dite soheste od pofymorph thereof.
treatnment conprises adm nistering to the subject in
need of treatnent, in a pharmaceutically acceptable

In the %gq&%%qelév%{?ﬂ)ﬁegléler%%&hgf oﬂ?@a%tentqlsoa&mﬁgygdxﬁﬁygté}%gt {3€he subject
in need of treatment, in a pharmaceutically acceptable carrier, an effective amount of a

compound having the Formulas II-XT as previously defined.

Compounds according to the present invention exhibit enhanced bioavailability in most
instances due, at least in part, to enhanced pharmacokinetics exhibited by the present
compounds. Accordingly, the present compounds may be favorably formulated into
pharmaceutical compositions in a variety of dosage forms, and in particular, oral dosage
forms.

As noted above, treatment of a subject according to the method of the invention is useful for
enhancing AMPA receptor activity, and thus may be used to facilitate the learning of
behaviors dependent upon AMPA receptors, and to treat conditions, such as memory

impairment, in which AMPA receptors, or synapses utilizing these receptors, are reduced in
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wherein: X =Cor N, Y=Cor N with the exception
that Y cannot be carbon when X N and the group

wo e@pe3ssnt s H al kyl or cycloal kyl, Rl and R2 BECEUS2008/010877
i ndependent |y hydrogen, al kyl, substituted al kyl,
cycl oal kyl, substituted cyc %alkyl, al kynyl ,
substituted al kynyl, al kenyl, substituted al kenyl,

w5 B B0 5 g8yl S i
order toYedtor@l dnyimbaRacabetwiedn Biratn subckepionsentitly ntay dnangfest itself in

~alkyl, substituted al kyl, cycloal kyl, substitute
schizoplyienigarisghizophrryifgrm behayior,gr othsy b&ﬁ%@*ﬁfﬁﬂ, eaqrfbéﬂfg?ve- The
' i ; A tive

compeH3EbArpifh e i EChbtaunly SR ol Tk pEHID G (8 Hiore offec
than pRytdusBb/ degtribelidonipoundent enyanamd AMPA adckptoy hetivity, as shown in the
~_substituted al kynyl, al kenyl, substituted al kenyl,
in vivojesfrdescEibed bplo t ut ed aromatic, heteroaromati c,

substituted heteroaromatic, bicyclohetero aromatic,

het erocycl e, substituted heterocycle, hydroxyl,
BiologitHoxtivityy Bnhantémeaitanf AAMRA REAFRIF@cticBONRORLIO , NR1

1SC2R12, NR1 1COR12 , OR9, NRORIO , R5 and R6 are

i ndependent|y hydrogen, al kyl, substituted al kyl,

cloal kyl , substituted cycl oal kyl, al kynyl,
L In I}s%%gs Sgljt“ﬁs%/ed al kynyl , al kenyl, substituted al kenyl,

- cyano, alkoxy, and if R5 and R6 are alkyl, R5 and R6
may be joined with a bond or -(CH 2)P- to pnoduc% a
Synaptiy tdspeidey medRiredb ANEP A Feceptosciie irfaeased aqegrtipg Ehthe method of

.aIEI,subtituted | Kyl { lﬁﬁ%%( %Fp% (ﬁ trated. i
the invey) ¥%’§HSH§% t’%e gpwﬂwcﬁs dé%%%’ﬁ??“% eerg s eycsnoy : tugxfl.’gér%y e’rnons rated, 1n
the Exatpilsithattf8low, to have potent activity in increasing AMPA mediated whole cell
currents in cultured neurons and AMPA receptor function in slices of rat hippocampus. The
physiological effects of invention compounds were tested in vitro on primary cultures of rat

cortical or hippocampal neurons or on slices of rat hippocampus according to the following

procedures.
Patch Clamp Electrophysiology Assay

Cortical cells were prepared from day 18-19 embryonic Sprague-Dawley rats and recorded
after 3 days in culture. The extracellular solution (ECS) contained (in mM): NaCl (145), KC1
(5.4), HEPES (10), MgCI2 (0.8), CaCl2 (1.8), glucose (10), sucrose (30); pH. 7.4. In order to
block the voltage-gated sodium currents, 40 nM TTX was added to the recording solution.
The intracellular solution contained (in mM): K-gluconate (140), HEPES (20), EGTA (1.1),
phosphocreatine (5), MgATP (3), GTP (0.3), MgCl12 (5), and CaCl2 (0.1); pH: 7.2. All test

compound and glutamate solutions were made-up in the extracellular solution.

The whole-cell current was measured with patch-clamp amplifier (Axopatch 200B), filtered
at 2 kHz, digitized at 5 kHz and recorded on a PC with pClamp 8. The cells were voltage-
clamped at — 80 mV. Solutions were applied by DAD-12 system. A baseline response for
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al kenyl , hydroxyl, al koxy, cyano, fluoro, R9, R1I0 , Rl
1 and R12, are independently hydrogen, alkyl,
waeemenss7er ed al kyl, cycl oal kyl, substituted cyPCDEE9$/010877
al kynyl, substituted al kyny|, al kenyl, substituted
al kenyl, RO and R10 , and and R12 may be j oi ned

ey oo ot SRS E B BBl Reponses

cycl oal ' :
e Yl RS 40 o
followdd Byl Cpulsdrahé tathecbrremr@ion®f tése t@npaundros 500 M glutamate

substituted heteroaromatic, bicycloheteroaromat;jc, :
and théret @s of sadine, This pulse sequstchwasicpeafed entiljgsabls aading was obtained,

or unti?%@%’% 8@8@&%@ rn?ﬁ@&r%ﬁ%%%ﬁ%ﬁ%%gla@%? E?cg%}lmr%ld:maximum

changé?' lor 2 p=1 2 o3 q=2 3o0r 4r =0or 1,
or a pharmaceutically acceptable salt, solvate or
pol ynor ph thereof. hi the present invention, the
The m8®t Veide of plhteaatueertt batvexen GOfprs to 990 anfrifier spplidatign ph glutamate

T M T .
drug efIQYPhe {ate%u COPBRYAGH RRVIrB@ntd6r V20yifill b@foehiratidnsast test

previously defined. Conpounds according to the present
compdund eviré dividediiyithe baseliaa cespoisiedmorder théalulate the prseantage
i nstances due, at |east .in.part,. to enhance
Rihiblsst

increagsh GOMROYRYTHE degmed Afthed et rted 8?&“8&%%%%33 MM or less,
they pr'%%%gé ?g{@kﬁ .’tha%xhﬁ)op/g fRfite SHAAPOMNESf R YtA8y-kBYOEARNY measured
ornufated into

due to application of glutamate alone. The concentration at which the glutamate induced
current is increased by 100% is commonly referred to as the EC2x value. Compounds of the

examples disclosed above displayed EC2x values in the range of 0.003 to 10 pM.

Rat Hippocampal Slice Assay

In another test, excitatory responses (field EPSPs) were measured in hippocampal slices,
which were maintained in a recording chamber continuously perfused with artificial
cerebrospinal fluid (ACSF). During a 15 - 30 minute interval, the perfusion medium was
switched to one containing various concentrations of the test compounds. Responses
collected immediately before and at the end of drug perfusion were superimposed in order to

calculate the percent increase in EPSP amplitude.

The field EPSP (excitatory post-synaptic potential) recorded in field CA1 after stimulation of
CA3 axons is known to be mediated by AMPA receptors, which are present in the synapses
(Kessler et al., Brain Res. 560: 337-341 (1991)). 'Drugs that selectively block the receptor
selectively block the field EPSP (Muller et al., Science, supra). Aniracetam, which has been
shown to increase the mean open time of the AMPA receptor channel, increases the

amplitude of the synaptic current and prolongs its duration (Tang et al., Science, supra).
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phar maceuti cal conpositions in a variety of dosage

fornms, and in particular, oral dosage forns. As noted
W@Rwve38762 eat nent of a subject according to theCTES19081010877

of the invention is useful for enhanci ng AMPA receptor

activity, and thus may be Wed to facilitate the

| earni ng of behaviors dependent upon AMPA receptors,

These € eg:tﬁt"o R,{ﬁ;%%ﬁ'e(ﬁ?lq L hlaﬁrﬁPSPst/égQ f@lse  StduBR) '&frep§ycthIology,

receptors népses util'izing these
supra; XEEOL A1, HippoRmprsl bapel; iStaublie ubs, HippetdmmisendP58 92)).
met hod i s al so useful for enhanci ncgqexm t‘at ory

Similassesulft havedeen mppyted forghe E?e"t%lsb'é%% sgd swablerhsapamids analogs of
sub nifest itself
amracﬁqﬂnzﬁmc?oaﬁﬁrlg zophr en??or mfgghaw or, or

ot her behavi or as descrlbed above. The conpounds
adm ni stered in accordance with the nethod have been
To obthinudath foo theerotivity o€ irventioneorprRdp PR FYIFAES JesRRTeH, Ripelar

tno S e FRIERG WA DGR BB g g o
the hip@BEAI%Mmub@lH ANCEOBE toqhe PO STR0BAEIAIC A3 MDirke pmses dont

Assays Synaptic responses nedlated‘ﬁ%tANPA
msec) thecwgit the stimuirting cleetrodel aciveterahapylationof gh fHar-eemppgsural

i nvent | t he compounds . des |be
(SC) TopDhisIasF FoRERBHOES BB oL TG CALY g0 R SAEDEes on
the derdd¥ éésoxw 'CA P n@f’j’%ﬁs Q%t%hoﬁ@f !h\ééé ¥mhpkes BalseatieigtoAbldse the
Il ated whole cell currents in cul tured neurons. and

transmiMPA lutemetst Gﬂut&mntﬁthlm tp posttSypenicohMPA reseRiptse a/ﬁ\fﬁhlsth

Uan“ﬁpa¥98@¥%h%%g 6W§%$$$%£%ﬂ%fupﬁﬁggéhoplaﬁﬂygort|ca or

postsyﬂéé)‘?ﬁ%ﬁn’ﬁﬁﬂs cﬁﬁb‘ﬁt@@@l@ﬁn aRoRhdeGashoéxtrastililapypaca(iueifield EPSP),
rding to the follow ng procedures. Patch d anp

which i recondeg hy sihighoigypedencarecdmgelactiods pesitpied 1p ﬂ&fplar@ée of the
s SGEIEAEY ST 0 St ey e,

sol ution (ECS) contained (in mV: Nad (145), Kd
The intensity of the stimulation current was adjusted to produce half-maximal EPSPs
(typically about 1.5 - 2.0 mV). Paired stimulation pulses were given every 40 sec with an

interpulse interval of 200 msec, as described further in Example 30.

Hippocampal slices were maintained in a recording chamber continuously perfused with
artificial cerebrospinal fluid (ACSF). During 15 - 30 minute intervals, the perfusion medium
was switched to one containing various concentrations of the test compounds. Responses
collected immediately before and at the end of drug perfusion were superimposed in order to

calculate the percent increase in EPSP amplitude.

Studies that compared the effects of AMPA modulators on monosynaptic (as reported here)
and polysynaptic responses demonstrated that a 10% increase in the amplitude of the
monosynaptic field EPSP was amplified to an increase of 300% on a trisynaptic response
(Servio et al., Neuroscience 74: 1025-1035 (1996)). Furthermore, the concentration of the

modulator that evoked these responses was shown to exist in plasma from behaviorally
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(5.4), HEPES (10), MyCl2 (0.8), CaCl2 (1.8), glucose
(10), sucrose (30); pH 7.4. In order to block the
waiwasgssyat ed sodi um currents, 40 nM TTX was BOOEs2008010877
the recording solution. The intracellular solution
contained (in mV): K-glucorfte (140), HEPES (20), EGTA
(1.1), phosphocreatine (5), ATP (3), P (0.3
relevanygoses (Osyngen fArlCapnapseosupya)- hys, ‘i*!%‘%oni\?ﬂl%élf"(‘ 8 ﬁ’)b‘HB?]‘b“d
.and g L 6oS; | - s MBnbdinbRe field EPSP is likely to
Sufﬁcm&?‘? g{:ogélh?g?érs /(’slg’}:%tg%egﬂw&gﬁi v(\ahmglqlge- I%EPJI)&CIU% ent was Y
represdiie a behAdorally felpwdnt plashmarpnanprhtidi. er  ( Axopat ch 200B),
filtered at 2 kHz, digitized at 5 kHz and recorded on
a PCwith panp 8 The cells were voltagecl anped at -
VR e applied by DAD- 12 system A
H‘I"%g‘éogylll%sgarogfsc%gggsety}%reach cell was recorded using a 1
s pul se of 500 mM gl ut anat e di ssol ved in ECS. _
The phFSRRVISE Bf1b&ts b iivehRSIPEBHIbuNES @efdtested bt wrorimamsthytized animals
application of a 10 s pul se of test conpound foll owed
according ta the fllowisgpricedures.sane concentrati on of test
compound plus 500 nM gl utamate and then 10 s of
saline. This pul se sequence was repeated until a
Anima$d AR SihGARE NG ¥Rt Rh BE Pher@barbithl ddnsitifstdred evitig al#amilion
points were neasured to allow extrapolation to a
syring€piirap) Stimdlating andimcottingyelectiisies asanseyigr wto dhe perfaranpath and

e RS a0 e o 800 s R a6
baselir%racl)u b %cg%tsﬁ&%ﬁééﬁg%li@ﬁecf e PR AR RO ph42idRASEA(200 € pulse

g e |'ateau responses in the presence of
duratiotddéii Ve an/atih tatheatimubdting eddctrodeniteld ERGEs eraimonidergd until a

by the baseline response .in qQrder. 1o cal.culate. the .
stable paachibn iSRFBIVAR (RSLo0- O FHBLAGE SPish geanugh o115 eetfipound in
HPCD:iE @eéptrgcg f l}ta%erif?ﬁleﬁlg{ ﬁﬁltevgﬁ&f:ﬁémg)afehﬁﬂls Afe RcoHiiL@IEVoRES,

i-
5 a gredter than 100%increase in the val ue
potentiis 4rbeecoirdxaidfpr spmpeintately &rit fotewing &g @drminigration or until the

~applicatjon | utamat e al one., The concent ] .
arnplitaf eherie QERSB ASHHTE I aeRe0t df PrecAEer e & 36 ffigh thatan iv

kB9 JECRXsavied tdsr. d.
admmé%%%%%d@%hdeogﬁgﬁﬁpl&ggp %?%I?Iﬁ%gg% abovsea di splcg;ngg -

EC2x values in the range of 0.003 to 10 MM Rat

The aclzlilvri)tgf%%%fr:rlggled %l)rlnggurfdssso?)(he invention in the patch clamp electrophysiology

assay, the rat hippocampal slice assay and in the rat in vivo electrophysiology assay is

summarized in Table 1.

Table 1
In vitro Patch Clamp “Rat Hippocampal **In vivo
Compound Electrophysiology slice assay Electrophysiology
Example Number 'EC2x

1 0.28uM 69% @ 3uM 37%
0.28uM 18% @ 3uM 46%"

18 NT 35% @ 10uM 34%

22 0.24uM 24% @ 3uM 42%’

53 0.60puM 55% @ 10uM 33%"

80 0.016uM 65% @ 3uM 59%"
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In another test, excitatory responses (field EPSPs)
wer e neasured in hi ppocanpal slices, which were
wWOorehpnss7eed in a recordi ng charrber cont i nuous| BCT/US2008/010877
perfused with artificial cerebrospinal fluid (ACSF).
During a 15 - 30 minute |nt rval, the perfusion nmedi um
was switched to one containing various concentrations
1.9k ﬁ&strét%gtat GRER %Qgﬂgamﬁ%e%a %&r&l@ls iR LR6H tynTURe i) patch
befor e drug perfusion were
clam .assa%
superinposed in order to calculate the percent
i ncrease in EPSP anplitude. The field EPSP (ex0|tator
2. Dbfsipersymaptheempbdnef the field EBSP insthie CA1 reaianep! exhinpeeagipa slce
stinmulation of CA3 axons is known to be nedi ated by

3. AP Al S GRIRY ﬁlpllmt}é 6Hth@fi&d BPSB 8itht deitald ISR YD ARPR Sp.
Koess ler et al, Brain Res. 560: 337-341 (1991)) Dr ugs

that sel ectively bl oc eptor selecti block
a.¢ Hanpreasean togmolvgr b B0 EPSE TRl lenbl SBg drb
Ani racetam which has been shown to increase the nmean
opan=Notestef t he AMPA receptor channel, increases the
anpl i tude of the synaptic current and prolongs its
While @t R b@ion R bgeieselibedSwith neferenselr sp)acfﬁh aessthafsfandtesnbodiments,
are mrrored in the field EPSP (see,
it will St: appiieriated that vapeye mEBifSRERE m%‘b"r IaladWé{BO‘éttaqui’mng from the
ppocanpus, supra; Staubli et al, H ppocanpus 2: 4958
1nvmtt"ngZ)) Sinilar results have been reported for the
previously disclosed stabl e benzam de anal ogs of
ani racetam (Lynch and Rogers, PCT Pubn. No. WO
AdmiBighagieasPosapes,cmdaFormiationor the activity of
i nventi on conpounds on synaptic responses, a bipolar
ni chrome stinulating el ectrode was positioned in the

As noféﬁ '}PH% '(tjﬁe (!(ﬁ‘ﬁ/]%’unﬁ§ hiiPdnkiRod @ ke iddntioh iAdi€asbiA®Aanpal

close to the border of subfield CAS.
recept@dmeémIedp‘at}m@ses( end angieefpl fos rﬂ@ﬂ,lfg‘?ﬁtmﬁ@ of thypegluamatsrst

el ectrode a ul at : .
conditigng 'ﬁ%’rar g 8 %E\chﬂr tl%%% n? Ceorns h ArrEd regtrﬁ)fmemory
or oth&EHeRliFve findtdfs VOGN bEIbYR cﬁﬁ&eﬂ@dmttﬁé E’ﬂmnﬁéra)rl strength of
synapses on the dendrites of CAl neurons. Actiyvati

cxcitabty syiopesssymiagbesumbasal A A eet i ‘Baganphalso be used In the
treatn%{}tg(?ts sgblﬁgg i Ut 4 zo hrcl-;t b w@tf&gﬁltﬁlg from a cortical/striatal

ors, en“transiently
imbal2RE Nl ind8& Ratioh 6 ldaﬁﬁngD bﬁlﬁﬁh@ho&mbppﬂddm tipen AMER Aineceptors.

current to enter the
In subjects treated with the present compounds, pharmaceutical compositions and methods
memory or other cognitive functions may be impaired, or cortical/striatal imbalance may
occur, leading to loss of memory, dementia, depression, attention disorders, sexual
dysfunction, movement disorders, schizophrenia or schizophreniform behavior. Memory
disorders and learning disorders, which are treatable according to the present invention,
include those disorders that result from aging, trauma, stroke and neurodegenerative
disorders. Examples of neurodegenerative disorders include, but are not limited to, those
associated with drug-induced states, neurotoxic agents, Alzheimer’s disease, and aging.
These conditions are readily recognized and diagnosed by those of ordinary skill in the art

and treated by administering to the patient an effective amount of one or more compounds



10

15

20

25

30

postsynaptic cell. This current results in a voltage
in the extracellular space (the field EPSP), which is
w0 e@onskss2 by a hi gh i npedance recordi ng el ect redEUS2008/010877

positioned in the mddle of_the stratumradi atum of

CAl . The intensity of the ¥ inulation current was

adjusted to produce hal f-maxi mal EPSPs (typically
accordygfgithe prssent JNNENRER.  paired stinul ati on pul ses were

given every 40 sec with an interpul se interval of 200

meec, as described further in Exanple 30. H ppocanpal
Generdlly, desageenel roatestodiadministratmnrod ther ahimyppuod avill de determined

cont i nuousl erfused with artificial cerebr i nal ..
according fodhe sesmyd S domotie sutieetsAcholng WngaidpHaraceutica

iREDYS OB | 4 b@k&eAfined by those of
R e
skill i@ RANTGSicAID), heeuae ih tedilhAganyuprefigie qaantitéEs arhienploged. The

of drug perfusion were superinposed in order b?
compostionuhay ke admainiséered i a P $G BY M QNSTPYES v | ¢l fransdermally,

. Studies that .co red the fec

perinegialish BRGHDE IEat P Eir fir By Ran S an e G AL or
intramLESPRER S S FRIdRE lodicRé] ihdIading bdd%, révtalead eransderinel

anpl i tude of the nonosynaptic field EPSP vvasetﬁn‘gl i.fied .
administration.i Swbjestssontsmaaigdiferirestment agepaping fo fedpeiRge of the mvention
: ervio et al. ' il O2Rr thORRe (1996) ) .
mdud%ﬁﬂnﬁﬁ’ FepRAnPRe Mé%%%’é%%o?%t% ?yo%&[g? I%t %121 t?rlo dufat or t hat

evoked these responses was shown to exist in plasm

from behavi oral | yrel evant doses (G anger.et al, h
Formubytings sentaming e compgunds aeeordiiede Mas RIETHH, IYEnEohpgy fake the

uf f.h ci.ent. f % L foRHB] ULk HE £ example,

form Q?ﬁgfl%sﬁgléfﬂfé%tlyépqﬁﬁéﬁ%o& I%é%éo:rgﬁﬂﬁﬁ%%g 0 T epresent aexam? ©
tablets) 84yRMieR! Fdvders, ghaxiand-relkas formndativms) sohttioms, suspensioms, emulsions,

Vivo Physiol ogical Testing The physi ol &%I al e{,f%clts )
suppogiforienyerpAn® I BIepulsdienHEErsplsRalhes Ar (ie\Jike; preferably m unit

apest heti.zed ani nal ' . | owi ng
dosag?)F"JE’é&HF%@? g%ﬁf%n?esaﬁénﬁéﬁ%gd&n%p%%ég eﬁéé “anest hesi a by

phenobarbi tal adm ni stered using a Ham I ton syringe

punp. Stinulating and recordi ng el ectrodes, are.
Pharman@sicabcbmprisiions eceudingta Hie fresent iavention typically include a

conventional pharmaceutical carrier or excipient and may additionally include other

medicinal agents, carriers, adjuvants, additives and the like. Preferably, the composition will
be about 0.5 to 75% by weight of a compound or compounds of the invention, with the
remainder consisting essentially of suitable pharmaceutical excipients. For oral
administration, such excipients include pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, talcum, cellulose, glucose, gelatin, sucrose,
magnesium carbonate, and the like. If desired, the composition may also contain minor
amounts of non-toxic auxiliary substances such as wetting agents, emulsifying agents, or

buffers.

Liquid compositions can be prepared by dissolving or dispersing the compounds (about 0.5%
to about 20% by weight or more), and optional pharmaceutical adjuvants, in a carrier, such

as, for example, aqueous saline, aqueous dextrose, glycerol, or ethanol, to form a solution or
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dentate gyrus of the hippocanpus, respectively. Once
el ectrodes are inplanted, a stable baseline of evoked
WO e®posEses are elicited using single nonophasi BCPUR®E%$010877

(100 ns pul se duration) deljvered at 3/mn to the

stimlating el ectrode. Fiel? EPSPs are nonitored until

\z:,hst abl e baseline is achieved (about 20-30 mn), after

ich a saol uti o - 0 13 HRPCD, 1 Sp et
suspen{ip Epfhith Sl iy RLp kP it FROUBHICHERS, il b
solution€ S@peesion, Evitlsion petsgnip] bdisg supplicé ethetenl lifjoid form or a dried form
~_approximately 2 h follow ng drug adm nistration or

SUltab]Grigﬁ hydf#@@#pﬁf%t?fﬁél%ma’( RED¢j el d EPSP returns to

baseline. In the latter instance, it is conmon that an

iv administration is also carried out with an
When @R dsaton ifleaplykd i theSosir of eslid preparations. fofloral administration,

activity of sel ected conpounds of the invention | n1 t he
the propatations inawpedalietss TRMIST BPBE5Sadapayles oHbe like. Ina tablet
rormu3BERS SHPer S0t GEEEY RLMulkdl il L uoipientsuch a
a saccHalefor E&HuIC $1@pArafén, Arbidder $idICdy stdieh phstd ammatthyl cedlutese, a

current is increased by 100%in the patch cl anp assay
filler, 2 disttégratosamd oitfrer taditiapptypicatie uesd i tiee mpeyfactpregyt megical

the CAl region of rat hippocanpal slice 3. %increase
PrepargioRshe anpl it ude of the field EPSP in rat dentate

gyrus @5snpk i.p. 4. %increase in the anplitude of

the field EPSP in rat dentate gyrus @I npk i.

. NT =
An injbighble estopdsitibn ffer pranentéralasiministraies wHb BRic@HY é@lftbi@dhw:@rﬁpound

: reference to specific.nmetho an ' ' '
ina G SRPATR QU A PBSCRERRT FRAC R ey ghboutii may
also bdVdriRitte dRPAGspEbidd @M Tiie ot P&Phosid, iAdiMigvissinalbduispension, or
_ Dosages, and Fornmul ation As noted above, the conpounds
in an agndoyseanhdeionf the i nvention increase AVPA
receptor-nedi ated responses, and are useful for the
treatment of hypogl utamatergic

Methods for preparing such dosage forms are known or will be apparent to those skilled in

the art; for example, see Remington's Pharmaceutical Sciences (17th Ed., Mack Pub. Co.,

1985). The composition to be administered will contain a quantity of the selected compound
in a pharmaceutically effective amount for effecting increased AMPA receptor currents ina

subject.

The following examples illustrate but are not intended in any way to limit the invention.
Unless otherwise stated, all temperatures are given in degrees Celsius. Unless otherwise
stated, all NMR spectra are "H NMR spectra and were obtained in deuterochloroform,
deuterated DMSO or deuterated water as solvent using tetramethylsilane as an internal
standard. All names of Example compounds conform to IUPAC nomenclature as provided by

the computer software ChemSketch by ACD Labs.

Chemical Procedures
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conditions. They are al so useful for treatnent of
condi ti ons such as inpairnent of nmenory or other
weogniosd7se functi ons, brought on by a defi ci enegT/Us2ob$ie10877
nunber or strength of excitatory synapses, or in the
nunber of AMPA receptors. Tﬁhy may al so be used in the

treatnment of schizophrenia _or _schi zophreniform

behavi or resyltingﬂgiggﬂggﬂéﬂﬂﬁ%dﬁﬂgfgia;al i mbal ance,
2R)-1339- rRua8613 Vb E by Lhamifi @ h Dl A n Riri REARY A fhdfﬁgnde”t
-1-(1 AYTRSHZ01-¢ fi,2- thlbaideconposi ti ons and

net hods nmenory or other cognitive functions nay be

i mpai red, or, coryical/striataldinmbdéance may occur,

| eading to g8s(0f nenory, densmr(§% degy essi on,

attention di oré@L ’ xual dysfunetNgn,! novenent

. . . . = .
di sorders, schuzop weAi a or schi-zophr iN or m behavi or.
Menory di sofér's and | earning di'sorders, which are

I ' [ lopn, include
Tt R e - B e, st 1 okce
tripheryishasphine (262 get 00 inveo I irsidedanode (Oicamplasin egfetonitrile, 100 mmol)
neur odegeperative dj sqrders.inglude, but.are n
were dllveaa BT G RBER) o Soksn St e EpeZiifh ity PIAD. 2028
100 1 ”%Z‘)ri%tl%ﬁ gso'%%g%a% addkd Ql%h{l‘fﬁﬁcﬁthg nSRRSEwa B &LItDY.°C for 18 hr.
THREs'e ‘conditions are readi y recogni zed and di agnosed

The sdWerit s @vaforsted andithe rsixidre purifitdesing flashrhromategrghipyvith ethyl
adm nistering to the patient agig%; cti.ve anpunt

f
acetatefhexape (FRI7@ X SRFO) At iecrehilsinhg Clonsqoftaning Bhe less polar
._invention,. Cen |l . 0. ite solid,
2 gt LR FERL LIRS uph e 00w
'H NMR ¢96¢IMIE:, CDCEIRES s.lsaglﬁng, £90di 46BN m), HS3suD) €I, m), 1.42
according to standard pharmaceutical practices. Dose
(9H, s) avk1 .66 pppl GYed, ta®-YHey wi dely, and can readily be
determ ned by those of skill in the art. Typically,
The fradrivus containitdithe midrk ipgtaa i supstitated tetrazgleavare combingd and the solvent

s B o 1 SRR 0 T8 SRS MRS 9y s o
s), 4.899'&1.1?? giﬁ‘,' thY, 4974-Pa1 el¥rehf!1l M, (o) 8f adds1.3 bypinBHAY NS 6% Hz).

Subcut an€ous, i ntraperitoneal, or intranuscul ar

i njection, .anpn i pel udiyn |
e e o AL SO EL P A B0 AT, (b 0
ml). The 8lvERNaskefdvEd Bgmpleteleftera BhodrsoEttyhecdtato €10 rof) was added

and extracted with 2N HCI (100 and 50 ml). The water phase was evaporated, the remaining

material re-dissolved in ethanol and again evaporated to give(2R)-1-(2H-tetrazol-2-yl)propan-
2-amine hydrochloride (4.8g) as a white solid: 'H NMR (300 MHz, D,0) 8 8.90 (1H, s),
5.46-5.32 and 5.17-5.09 (2H, m), 5.00-4.90 and 4.19-4.09 (1H, m), 1.44 and 1.31 ppm (3H, d
+d, J =6.6 Hz).

The fractions containing the 1-substituted tetrazole were similarly treated with TFA and
hydrochloric acid to give (2R)-1-(1H-tetrazol-1-yl)propan-2-amine hydrochloride as a white
solid (3.5g): 'H NMR (300 MHz, D;0) § 9.33 amnd 9.22 (1H, s + 5), 5.15-4.67 (2H, m),
4.12-4.00 (1H, m), 1.41 and 1.25 ppm (3H, d,J=6.6 Hz).



10

15

20

i ncl ude humans, conpanion animals, |aboratory animals,
and the like. Formul ations containing the conpounds

W@eWonsh7ay to the present invention may take tPEI/D/82008/010877
of solid, sem-solid, |yophjlized powder, or |iquid
dosage forns, such as, for‘@xanple tabl ets, capsul es,
powder s, sustai ned- reI ease fornul ati ons, sol utions,

suspensi ons, enul hé Qrn@Sy Creans,

oi nt nent s, IotlonSI ?ﬁEé@ or the Ilike,
2R)-1R5VIR IR 2Y- tétr 47012~ én-Dosminediyidvadiileriflor si npl e
preC|lse osgges Ph(allr rmceu i cal

typlcally |nclude a conventi onal pharnaceutlca
carrier or exgipigat and may addltl ally include

ot her medi ci naj.agentg., carriersN"adj U\NEFFNIS addi tives
and the like.4Pre NﬁbT the cdnpostt™ay,will be
about 0.5 to Zé%nby eof chonpouSH'or compounds
of the |nvent|on wth t remai nder Mensisting
essentially of suitable pharnmaceutical excipients. For

Interrn@%@ {es 30U Wik prépated Seitedthe X8 pﬁmte@rem:d fiod Entermedlates 1 and 2
armaceuti cal grades of mannitol act ose

i Srpring tairzblegaIENees 1000 i AT SAciSHAIAIFL (e a0l e 2-150mer was

cel | ul ase, l<OSE 00-
solatedgp BAHA oL dt NGR (LA g8 B Fe5Ps AERTZISLED? (L, m). 5.
4.90 20RY. 18l 562 GRNtRY, 2.58 BLL, spMMAUIhE 1069 ppom (XH)d € dalixid.6 Hey

substances such as wetting agents, enulsifying agents,

G 0 |de prepared by

Thela?bsw?t&ﬂe%razaeg%gggeér Si ngﬁ%t%}%%ngg&nds (about 0.5%to
about 20% by wei ght or nore), and optiona
pharmaceuti cal adjuvants, in a carrier, such as, for
exanpl e, aqueous sal IINGERMEDIASTESXt rose, gl ycerol,
or ethanol, to forma solution orsuspension. For use

Dimethyl-2+(fdr nhylaminb) i 4-digagboxylatet he conposition may be
prepared as a sol ution, suspension, emnulsion, or
syrup, being supplied either in liquid formor a dried
formsuitable for hydration in :i er or normal saline.
When the conposition is enpl gy 1_tbe formof solid
preparations for oral adn1n|n ;tion, t he preparations

may be tablets, granulgs®~p r/capsul es or the
like. In a tabl et O

o H

A mixture of acetic acid anhydride (100 ml) and formic acid (30 ml) was stirred for 10
minutes at RT and then added to a slurry of dimethyl-2-amino-terephthalate (25.0 g, 119.5
mmol) in chloroform (150 ml). The clear solution was stirred for 20 minutes at ambient
temperature, after which the solvent was removed under vacuum to yield 28.4 g dimethyl 2-

(formylamino) 1,4-dicarboxylate as an off white solid.

INTERMEDIATE 6

Dimethvl 2-( formylamino)-5-nitrobenzene-1 JA-dicarboxylate
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formul ation, the conposition is typically formnul ated
wWith additives, e.g. an excipient such as a saccharide
wW@e0000B476d ose preparation, a binder such as stBeTS2008/010877
paste or nethyl cellulose, a filler, a disintegrator,
and other additives typicalf¥ used in the nanufacture
of nedical preparations. An injgctable conposition for
par ent er al adn1n|strat|on will ffypically contain the
conmpound in a suitable uto-M%, such as sterile
physi ol ogi cal salt SO|@tI he wonposition may al so
be formulated as a MeSpejfsion i a lipid or
phosphol i pid, in a |iposonal nsion, or in an
aqueous enul si on. thhods for prepari ng such dosage

forns are known or wil | to th esklled
Powdgrad divecthyl;2- (fpanyléwwﬁ)rlé bl pﬁ@ﬁf%@ 4183 mmol) was added

eSS A 10 D e

dissolPedd U hixt¥reGlastdoeledab el €thnd MOPOHND;i (15 anl) was added slowly. The
pharmaceutical ly effective anmount for effect]

reactiome aecmepletaVAr Béchaﬁﬂeﬁ heupneibyd acteate/ Gilblerd 1(%%9?@ The reaction
foll ow n il
il Sy S RSB L SO R FAE R flfadets Lnsom,
washeatvﬁtrﬁ@atea (300t ARG kel ©Fcrasodivgi sidfatd. Thdeglugies waalfHicrsl through
Unl ess otherwi se stated, all NWR s ectra are 1H NI%%
silica quewﬂ thee sovenfieerao it undaE RCHAMdR @tV@F) Oy apd MIBE (200 ml)
t ed DN§ -
was a‘? f@ﬂ%ﬁﬂl‘é‘ﬂ gﬂg Iy eq’% é]rgl{eﬁt‘%?% g{;dan ar ChYs%ﬁer U&hﬁglyl 2

(form&lﬁmﬁi@@hlﬁoﬁ&m%ﬁbl-ﬂ%dﬁ@ﬂ)bﬁylmet 1 dridPAGzaOI9ed s |sat/¢)r é{ HMR (300

provi ded by the conputer software Cheanetch
Mz, CIDE1:) SheADEEH, P SEBd M coINAEAED) A 111 5hd Oz*y @HC% 3.99 ppm
(2g-Tetrazol - 2-yl ) propan-2- am ne hydrochl ori de and
(3H’s'2R) -1-(1- -Tetrazol-1-yl) propan-2-an ne
hydrochl oride r -butyl
[ (2R) -1 - hydroxypropan-2-yl]carbamate (12.3g, 65.7

mol ), INTERMEDIATES 7 and 8

Methvl 6-amino-3-cvclopropvl-4-oxo-3,4-dihvdro-1,2,3-benzotriazine-7-carboxvlate and

Methyl 3-cvclopropvl-6-(formvlamino)-4-oxo—3,4-dihvdro-l,2,3-benzotriazine-7-

carboxylate

Dimethyl 2-(formylamino)-5-nitrobenzene-1,4-dicarboxylate (5.0g, 17.7 mmol) was
dissolved in THF (100 ml) and methanol (100 ml). Zn/Cu (30g) and formic acid (6 ml) were
added and stirred for 20 minutes. The mixture was filtered through 1.5 cm silica gel, washed
with THF/MeOH (60 ml, 1:1) and the solvent evaporated, which yielded a yellow solid. This
material was dissolved in THF (150 ml) and cooled to 0°C. A solution of sodium nitrite
(2.5g) in water (60 ml) was added, and conc. HCI (5 ml) was added (0°C). After 7 minutes a

mixture of cyclopropylamine (6 ml) and triethylamine (35 ml) were added in one portion and
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tri phenyl phosphine (26.3 g, 100 mmol ) and tetrazol e
(0.45 nolar in acetonitrile, 100 nmol) were dissol ved
WO 20090876200 m ). A solution of of PCT/US2008/010877

di i sopropyl azodi car boxyl ate (DI AD, 20.2g, 100 mmol) in

THF (50 mM) was added sIomFV and the m xture was

stirred at 25 0C for 18 hr. The sol vent was evaporated

r ¥thyl acetate

the mif Ol S0 LRttt Sl Bl o128 h, 6 SORRAr Pty
2x lﬂmhﬁlsednéEh@vefr sahtlnmmfatbcamﬂ&lvapmgeﬂ letol e$6g :pbtaagel Chromatography

using qglpﬁa;;:)gtg{@@gg;\gq 1%)/22()) y?agﬁt%th g)?ﬂ%:ednet 5%6%%20/20
yleldecfpgg%‘ %1&&1;@?% Hféthgni)&a:érn%oj céyc‘ﬂbp?n%)gﬁ"b)adﬁ A- (ﬁh)?tﬁo“l 2)@-

benzotBgint 7agibaxytate gm:ﬂmg)mme MDEENPER ﬁomMﬁzb@DGlmeMS (1H,

5 4 BB AL RS SBL 0 i 83 4 R 2t AR ( SOBPRYGH, m).

and m%ﬁl ﬁ%cloqggﬁ% %%1@1 é 48&;0913 4 cﬂﬂ){%ﬁﬁ' 12 f'jbenibn;ileﬁe 61

carboxwa}e ﬁﬁh@mgmAWEse)C‘Qmemmmﬁ 2Dt We(leH s) 958(1H s),
|ssol ved in chloroform (150 mé and TFA (30 m).
f

8.85 (140,63 (% s).ehdvedi, 6&1@@%3@0)(1 mppnd b 3ﬁcru1r K7 PIEPMH m).
acetate (150 m) was added and extracted with 2N HC
(100 and 50 m). The water phase was evaporated, the
remai ni ng mat eri YNTERVMEPPATES DRndtlpanol and again
evaporated to g|véTZ“VT_T_TZ'FFTETTEEB1-2 yl)propan-

Methy2 62arhine-3vntktlvy 2s3-hengutriaziapei7-eprboxylage

300 MHz,

briformylamip ethyl X Ay 17,

1.31 ppn1(3H d + d, J = 6.6 Fh) The fractlons

containing the 1- substltuted tetraagrl,eﬂ were simlarly
treated wtH TFA an hydrochloric acid to gjve
(2/9)-|-(|,wt : wCtfl ori de
as a whiteysol
amd 9.%2 (NJA, + 57 5. 15- 4. 6”9(2 ., m, 12-4. 00
(IH n), 1.4 and 1.25 ppm (3H, d, § = 6.6
Hz) . | NTERVEDI ATES 3 and 4 (2/?)-1-(5- Met hyl -

The titld €drmpainids 2reyéd prepapd ac@rding tethieydoasd earspd éor 1ntermed1ates 7 and 8

and using methylamine instead of cyclopropylamine. Intermediate 9: '"H NMR (300 MHz,
CDCl;) 8 8.68 (1H, s), 7.45 (1H, s), 6.50 (2H, s) and 4.00 ppm (6H, s). Intermediate10: 'H
NMR (300 MHz, CDCl3) § 11.2 (1H, s), 9.58 (1H, s), 8.88 (1H, s), 8.65 (1H, s) and 4.06 ppm
(6H, s).

INTERMEDIATE 11

Methy! 3-ethyl-6-( formylamino)-4-0x0-3,4-dihydro-1.2.3-benzotriazine-7-carboxylate

(0} H
Y o) Me
N
H™ f;l)
Me/o N’/N
0

The title compound was prepared according to the procedure used for intermediates 7 and 8

and using ethylamine instead of cyclopropylamine. 'H NMR (300 MHz, CDCl;3) § 11.2 (1H,
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and(2 )-1-(5-Methyl-I|.ff-tetrazol-1-v ppropan-2-am ne
hydrochl oride Internediates 3 and 4 were prepared
wa@I200038762 sanme procedures as for |nternedi at eBCT/US2908/@10877
using 5-nmethyl tetrazole to4gi ve a ratio of 3:1 of
2-tetrazole:l-tetrazole. The 2-isoner was isol ated as

9.9.58 (9. 88 (bl on s> liges) s 8in 32 13 HpgbOg 3ip e 1.52 pom
(3Ht$h§e$f(§§£ s), 1.41 and 1.29 ppm (3H, d + d, J 6.6 Hz).

stituted tetrazole isoner was isolated in 23%
yi el d. | NTERVEDI ATE 5 Di net hyl - 2- (f ornyl am no)

1, 4-di carboxyl ate A m xt HEZ BE iie& : c acid anhydri de
(100 M) and formc stirred for 10

Methﬂ?ﬂé—ﬁﬁo%gtﬁ)-@ﬂ form\iSmAtH ot 23.2-dihViiFo1 213-benzotriazine-7-

YyT=2-anrno-terepntnalate (£Z5.0 g, 119.5 Mol ) 1 n
carbog{llaéy of orm (150 nl). The clear solution was stirred
or 20 m nutes at anbient tenperature, after which the
sol vent was renpved unger vacuumto vield 28.4 g
di methyl 2- (fornylamn 1, 4- djy carboxyl ate as an off
white solid. | NTERMVED A Peis h«ﬁ
2- (fornyl am no) - 5-ni trobe -1 J4-di car boxvl at ePowder
ed di met hyl 2- (f or mytanmy i car boxyl ate (28.4 g,
119.5 mmol ) was added portion wise to cooled (5 -1OQ)
Prepa@ITEs Rifhiced ethylamint asiag it fré&@urd for indérmediatése’ and 8, 'H NMR
materi al dissolved, the mxture cqol e o, -.10C
(300 0% CRGEOLE ST S6H bk (B ph beae Ry g 72 U, m)
|l e after 2.5 h (TLC. hexane/ethyl acteate/CHO 3
m1d4'§8?’§5’/@85’.5{'The reacti on ni xture was poured over
crushed ice (500 g), extracted with dichloronethane (3

x 250 m), washed with water (200 ml) and dried over
sodi um sul fate. The 13t ered t hrough

carbo§gia\£§nt partly évapor ated which caused the main
' r, dinmethyl 2- (fornylam no)-5 -nitrobenzene-
1, 4- di car boxyl at e, toocryﬁt allize (19.99g; 59%9. 1H NMWR

(300 S 0w
N
H/ ’;l/|\Me
e~ NN
O

Prepared using previously described procedures: "H NMR (300 MHz, CDCl3) 8 11.2 (1H, s),
9.55 (1H, s), 8.85 (1H, s), 8.63 (1H, s), 5.50-5.35 (1H, m), 4.06 (3H, s) and 1.58 ppm (3H, d,
J=06.9Hz).

INTERMEDIATE 14

Methyl 3-cvclobutvl-6-(formvlamino)-4-oxo-3,4-dihvdro—1,2,3-benzotriazine—7-

carboxylate
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MHz, CDCI3) d 11.30 (IH, s), 9.05 (IH, s) 8.80 (IH
s), 8.60 (IH, s), 4.04 (3H, s), 3.99 ppm (3H, s).
wOo NDEREEE ATES 7 and 8 Met hyl PCT/US2008/010877

6-an1no-3-cvc|opropyl-4-oxoi , 4- di hydr o-

, 2, 3-benzotri azi ne-7-carboxyl ate and Mt hyl

3-cycl opropyl - 6- (fornyl am no) - 4- oxo- 3, 4-di hydro-1, 2, 3-

benzotri azi ne- 7- carbo§6miate Di net hyl

2- (fornyl amino) - 5-ni trobenzenef 1, i car boxyl at e

(5.0g, 17.7 mol) wasHdl ssBiyet™ F (100 m) and

met hanol (100 m). ZnéCu ‘ ﬁmd formc acid (6 m)

were added and stiMFedIfor 20 i nutes. The nixture was

filtered through 1.5 cfisilica gel, washed with

THF/ MeOH (60 m, 1:1) and the solvent evapor at ed,
Preparedh from gycdadbaiedarampeislrxgvvhs pacedurd dessrired &riiatermediates 7 and 8.

sonofh PR, KB (159010, P90 S A, S s

(1H, nﬂi”? 08 P51, %)%712570762)1{ 2%60'29@& &@ﬁ}n) Af1e05-1.90ippH €81, )

cycl opropyl m ne and triethylamn
(35 M) were added in one portlon andt he m x was
stirred for 1 hour without cooling. The sol ution was
extracted wth et hyl INCERMEDIALTE 150 nml ), dried over

sodlun1sulfate and evaporated onto ~ 1Qg siljca ge
: methyd)-6ntfoxmylaminod-d-gxorhadibydroal.23- benzotriazine-

T¢a“ﬁ&2¥! acetate/hexane/nethylene-'chlorlde 60/ 20/ 20

d 4.59 of a m xture of nethyl

6- am no- 3- cycl opr opyl - 4- oxo- 3, 4-di hydro- 1, 2, 3-
benzotri azi ne- 7- carboxx%ghe (1 NTE | ATE 7), 1H NMR
(300 MHz, CDCI3) d 8.68 (IH S)O7E5(IH, s), 6.45
(2H, s), 3.98 (3H, s) 2 g4+H m and 1.30 -
1.12 ppm (4H, m, anqiﬁe N
3- cyclopropyl 6- (f denyl 0xo0- 3, 4-di hydr o-

, 3-benzotriazi ne-7- carboxyl ate (I NTERVEDI ATE 8), 1H
NNR (300 MHz, CDCI3) d 11.19 (IH, s), 9.58 (IH 5s),

| Plepargd %n{ é}}'clvlop%pyl&eﬁx%/laﬁﬁlhk u§i)1g tie ﬁ@cddhf’é- deSdribed 188 interdftdiates 7 and
PP

T. 38 . | NTERMEDI ATES 9
T{NmﬂlamowﬁﬂhyCDCh)s112(1H 9 958(1H 9 8.88 (1H, s), 8.64 (1H, s), 4.32
no- S- et

(2H, dbbxgﬁaﬂé) 408 MM 095371 9b HE" S dnd 02658 e SIS, car

INTERMEDIATE 16
Methyl 6-(formylamino)-3-(2-methvlpropvl)-4-oxo-3,4-dihvdro—1,2,3-benzotriazine-7—

carboxylate

Z-—Z

Prepared from isobutylamine using the procedure described for intermediates 7 and 8; 'H
NMR (300 MHz, CDCl5) § 11.2 (1H, s), 9.58 (1H, s), 8.85 (1H, s), 8.65 (1H, s), 4.29 (2H, d,
] =6.9 Hz), 4.08 (3H, s), 2.45-2.30 (1H, m) and 1.03 ppm (3H, d, J = 6.9 Hz).
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Met hyl

6- (f ornmvl am no) - 3- net hyl - 4- oxo- 3, 4-di hvdro-1 ., 2, 3-benz
W@reva27ae- 7- car boxyl ate The title conpounds WeCEUS2008/010877

prepared according to the procedure used for

intFrnEdia}es 7 and 8 and U8 ng net hyl ani ne instead of

cycl opropylam ne. Internediate 9. 1H NVR (300 MHz,

CDCl 3) d 8.68 (IH, sSINIERMEDIAIELT g 50((2H s) and

M QMZM'RazmeJ-

carbo@Néﬁﬁ I(I H, s) and 4.06 ppm (6H, s). | NTERVEDI ATE 11

thy
3-ethyl -6-(fornyl am Re) - oxg- 3, 4-di hydro-1., 2, 3- benzo
triazine-7-car boxylat e! The tijtl e conpound was prepared
according to the proeé /f\ofl%wtermedl ates 7
and 8 and using et hybanj 3
cycl opr opyl ani ne. 300" MHz, cDA3) d 11.2
(IH,s), 9.56 (IH, s), 8.87 (IH, s), 8.63 (IH, s), 4.52
(2H, g, J= 7.5 Hz), 4.06 (3H, s) and 1.52 ppm (3H, t,

But-3-yn-3-dl.(6.0Hg 85.7 mﬁfﬁm\;@ﬂ d3elved 11vgnlhwlrous pyridine (50 ml) and cooled to

0°C, b%zgizlg,élhgcay? S@g%ﬂ% (?5 gé %{% g gdcge%a\ylélahépgﬁﬁ\ﬁ%rs %nd stirred at

room tgm{plsféﬂfrg & T2 OB MGt \Bas iR dd GRS HeNe, IO CDCgI4OO ml), extracted with
ernmediates 7 and 8, 1H NMR (300 MHz, 11.2

ethyl acéthte (3x15@mE)0) d(léd-lpva')MgSDB and bcbi;tceggrglte@ tcﬁsle(d 9—[7 gg)f colorless oil. It
was d1gs3)cl)‘1c\;gflﬁ>§?2 AZIS_I 0 mrB a%ged IL\lIalQI 7( lgpd%)( Id stm)ed a W(E@%E P %dgrs The
reactiod hixRUrAM R BRY 16 1SR 13t ARRNfRr YompPleftosl bhidreadtioR, Breshly

benzotri azi ne-7- carboxyl ate Prepared using previously
preparé@ZofGibdd gpwos e@tmdeato the-reR I BOGuIeHstirredastand N HC} (~ 6mml)

(! 85
was ad%leg@n B‘))%]an 5]51} #@éon(\gia._? tgliejré a%}d_ll_ %Ve(nk Wajﬁ}at%d Tj) the
obtaingd &hfte 5Bkh was added a cooled solution of NaOH (20g) 1 1n water (100 ml). The
water phase was extracted with ether (150 ml and 300 ml), dried over MgSO; and

concentrated to give 1-amino-but-3-yne as a colorless oil. The amine was reacted with
dimethyl 2-(formylamino)-5-nitrobenzene- 1,4-dicarboxylate as described for intermediates 7
and 8 to give the title compound; 'H NMR (300 MHz, CDCl3) 8 11.20 (1H, s), 9.6 (1H, s),
8.88 (1H, s), 8.64 (1H, s), 4.63 (2H, t, ] =6.9 Hz), 4.06 (3H, s), 2.85 (2H, dt, J = 3.0 and 6.9
Hz) and 2.00 ppm (1H, t, J = 3.0 Hz).

INTERMEDIATE 18

Dimethyl 2-[(ethoxycarbonvl)amino]-terephthalate

(o]
O,Me

Me’O N’H

I L«

o

Dimethyl-2-amino-terephthalate (30.0 g, 143 mmol) was dissolved in dichloromethane (600
mL) and N-methylmorpholine (45 g, 445 mmol) was added. A solution of ethyl chloroformate
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| NTERVEDI ATE 14 Met hyl
3-cvcl obutv. - 6- (fornyl am no) - 4H) xoQ. , 4-di hvdro-1, 2, 3-b
W@R010208875mz1 ne- 7- car boxyl atePrepared from PCT/US2008/010877
cycl obutyl am ne using the p 7ocedure descri bed for
intermedi ates 7 and 8. 1H (300 MHz, CDC 3) d 11.2
(IH, s), 9.58 (IH, s), 890 (IH, s), 865 (IH s),
- . ) tur@dwas stirred fi
(45 8, 1 £ 1§ fbhlordBettthe 300 ot wt o b Thlrabltuhvas stined fo
18 hourd\IERAMEBhATnpdfatuvtdfier which water (200 ml) and sulfuric acid (< pH 2) were
3-(cvcl opropyl net hyl ) - 6- (f or nyl am no) - 4- oxo- 3., 4- di hyd
added,rthe prgap- phase Way separard aﬂﬂ-tgg %&?ﬁ?w glegée B8 ;%Sé%d Y’Fgm d
- thh | | 16 SRFGbdiRALkulfate.
B R S
The solden? wiak Ilbm&yed WhdbBvAcutin @), th8m@Rrial Was erystaldized fromH,

s), 4.32 (2H, d, . J = 7. : . 53- .
dichlogdrpethg i 45D HYIFes YTENN L Bve e aefneip ki s e solia
Met hyl
6-2(goeryl am no) - 3- (2- et hvl propyl ) - 4- oxo- 3, 4- di hvdr o- |
, 2, 3-benzotriazi ne- 74 ﬂ%% epared from
i sobutyl am ne usi ng NIE Arg scri bed for
Dimeth{! 2[(8eEddlcafb ohylaehifo]-34di flallitz, CDCI 3) d 11.2
. S), O. , S), 8.85 (IH, s), 8.65 (IH, s),
4.29 (2H, d, J = 6.9 Hz), ‘ s), 2.45-2.30 (IH,
n and 1.03 ppm (3H, d, J g 1)"I NTERVEDI ATE 17
Met hyl _0 H
3-but-3-vn-1-vl-6- (fo'\denyl Qi ni nof‘- 4- oxo- 3, 4-di hvdro-1, 2
, 3-benzotri azi ne-7- car bo(?(yl ato’:%\EhanEE 3-yn-1-o0l (6.0 g,
85517 nmol ) was di ssol ved i n anhydrous pyridine (50 nl)
£08h 8% Rt e arbERARREN S UkTPRNhIaEBOM3I €@ 3 rhrhBl)Gvas added
POWd%E. 9 mm?l) \Yl\gs agac%d&%t hi nOﬁSO ersn' nutagiU andgjsti rret% at
portiofi@{s81td esgled &10TE J056 HNGy @0 rieThe neaation wissopwlste dfter 10

e O AR BB
was pgdrgéi dvé FudhellicQbO') &xEralkd withichloroform (2 x 100 ml), washed with

saturated sodium bicarbonate (100 ml) and dried over sodium sulfate. The solvent was

removed under vacuum and the resultant product was purified using flash chromatography
with ethyl acetate/chloroform/hexane (20:20:60) as the mobile phase. Dimethyl 2-
[(ethoxycarbonyl)amino]-5-nitroterephthalate was isolated as the faster eluting nitration
product and was crystallized from methanol to give a white solid; 'H NMR (300 MHz,
CDCls) & 10.81 (1H, s), 8.78 (1H, 5) 8.77 (1H, 5), 4.28 (2H, q, I =7.2 Hz), 4.00 (3H, s), 3.97
(3H, s) and 1.35 ppm 3H, t,J=7.2 Hz).

INTERMEDIATES 20 and 21
tert-Butyl [2-(2H-tetrazol-2-ylethyljcarbamate and tert-Butyl [2-(1 H-tetrazol-1-yI)

ethyllcarbamate

N< N__O I~ NN O Me
N e Nl T T Towe
Me
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was di ssolved in DM (50 m ), added NaN3 (12.0 g) and

stirred at 1000C for 3 hours. The reaction m xture was
W@ owhesB7sD room tenperature after conpl eti on oPCT/H82008/010877

reacti on. Freshly prepared / Cu (15g) was added into

the reaction m xture, stirred fast and 4N HCO (~ 6m)

ol ST L7 ) S Y3 g b8 bens

phosplﬁ he! ?4%@%,0@9%%%@ cﬁ%omhliﬁ TeIF @b N3 &l (@éBIdrohiethane (70

e water phase was extracted wth
ml). Aesbhﬁfon(oIEDIAﬂB (Safidg, BB min)ol) dirdigdorenethavg $t9 mlmwas added slowly

s SIS L2 B LT Aol 5 B ULt it
dichlofpbdth (2??186 &1y, THY sB[v%ﬁ?@Eseéﬁgbrafeddinﬁﬂﬁ@%ﬁdhéﬁﬁss@ﬁed in

escr termsdlates7 to give the title

ethanof O]HQ)QHI)dThll hhlkMRe (N&@Bedt/b&wltﬁim@if&)zmd (]L]Sg?ﬁb p0°); fos B, hogrseand the
(I'H, s), (IH 64 (IH 8
solveng e@pgzgted LEt@éa((egq.tp (]5%0 mb agé v\(aéqu (1 g(i ml) Jw%re@ cie:ﬁdaréi t§\e p&l) adjusted

o2 o PR s el B Ao o
solutidal wiEs dided Anailthe evaterphpix ﬂeaxtmﬂ eH 30 @olgtloquB@ﬁEmn)hym@e (6g) in

ethyl &%%%{Seg(;}\éag}lt}nyag I?.ﬁifgd?aﬁlgnget rlgl?‘_)&gre%o “’ﬂﬁé gvgroxaglét Tge water phase was
| | 8 e Boated A 1HEGhikird purified
extrac%a Vﬁ? or o?{gcﬁ%%é;édsomb %@S(&%ﬂ? l o 1‘é—ia{?:ltf::led The m xrt B?rel *

using Wasmtagmpm (Hexaﬁb&tln;d mpstaat60é4ﬁo19e O)e WMTaYlalﬂéd tegt-patyl [2-

wat er (200 rH) r
Crcigask Y Drey B garm e pnd der-huly! ey Bt tis DY AU A gasg botn s
whlte%]ﬁ%.e was washed wi th dichl or onet hane (200 nlL). The
o i ned organi c phases were dried over sodium
sul fate. The solvent was renoved under vacuum and the
mat erial was crystallized from di chl oromet hane/ et hyl

tert butylether (MBENTERMEDIAUE221itle conpound as a
whi te soI id. I I\ITERI\/ED_I KIEhlg D et hyl.

hbenzotriazine-7-

Powder ed

carboxylatg hyl - 2-[ (et hoxycar bonyl ) am no] -t erepht hal ate (3.73
g, 13 mmvol) was added

Os _H
Y 8 e

p-N NTC

o N

Me” NZ

(0}

The title compound was prepared from 2-methoxy ethylamine following the procedure for
intermediates 7 and 8; 'H NMR (300 MHz, CDCl3) § 11.2 (1H, s), 9.58 (1H, s), 8.85 (1H, s),
8.63 (1H, s), 4.67 (2H, t, ] = 5.4Hz), 4.07 (3H, s), 3.89 (2H, t, J = 5.4Hz), and 3.39 ppm (3H,
s).

INTERMEDIATES 23 and 24
tert-Butyl [(2R)-1-(2H-tetrazol-2-yl)but-3-yn-2-yljcarbamate and fert-Butyl [(2R)-1-(1H-

tetrazol-1-y)but-3-yn-2-yljcarbamate
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portionwi se to cooled (-10"C) 90% HNO3 (20 m ). The

reacti on was conplete after 10 mnutes, as confirned
whgoodngs7thexane/ et hyl acteate/ CHO 3 60/ 20/ 20) . PAHES2008/010877

reacti on m xture was poured over crushed ice (100 g),

extracted with chloroform (¥ x 100 m), washed with

saturated sodi um bi carbonate (100 m ) and dried over

sodi um sul fate. The sol vent was rem)ved ;-under vacuum

and the resultarﬂ product was pur|f|
chromato pm] acet al;:é/b,J Io of ane
(20: 20: 6QLnas | hegnohy, 'Vt? phase. Met Q
[(ethoxycarb | )am no] - 5- nltroterepht alate was

isolated as the faster eluting nitration product and

by Rdan Weiiaob 100dnl) and
Glucoé{%ﬁﬁw&ﬁéﬁlbh&@fgd CD%I 37;@%&%5)8? ?}SE'@B n8 78@&@: & )and a

solutiod. of N z(O]H-I (12p) jin #vaRB (28HNI)gyasjadded ad Wyed untid glegFhegpixture was

cooled (N:pé@ﬁ}%gpgg’p)ég g%niprﬁis(%(? pp@%ﬂ &% g 284 mme))ln THF (150 ml) was
added Eé\xﬂ&?&% Ih%%ﬁaf}k Was \éfiﬁw ¥ldr i bﬁ@&ﬁu@ﬁ@cfpﬁﬁtew&st filtered off

razo vD et carbanat e

and wd‘d]fé% gM&lﬂgg‘BlE The :ﬁdliratﬂmdte cér&ﬁﬁtrgpd jﬁuc‘h thpﬂdbq a scc@mda:qu of
MO E i £ X R A

di chl oromet hane (70 m). A solution of DI AD %5 73 g,
30.2 g2 80 mmmd) 9f thrs rdat@halowwmdéd mehanol (4Q0mb 98&s) %frdg‘&wy

i t m re I rr \% | d Qivent
oo AL TV SR AP T 01 B v
evapm(a{?éél aHaGhé&tesultihl Q’oz&ﬁkw& issvkvsd m/‘apmar GZOanHrﬁhlﬁhE acid was added

resi due di ssolved i.n ethanol (150 .. This m xt

until piks ah eduixre Hag 98%@ foe MINUE) Phempererss Buitphed win
NaHC% %ilaelh}%glw&eﬁl\éﬂ g'ﬁ) algf Jﬂ%‘}eﬁ%@ t¥ns téxﬂp’%@atme)ov%ﬂ ﬁl ght. The

Were a pH adj usted to
methaH8li gk orafEh&ndﬂh@propétaﬁe repasted eneexhorec Thel ramttimge:detay solution

acetate (150 m) and_ KOH sol utiaon vva added til, the
was cagedo fpﬁag@ 2 selitiero BN (Al &P FBAD i1 Ws&(%ﬁbrw&dded

slowly(. %23 mikture was stirred at room temperature for 1 hour and extracted with
dichloromethane (10x 300ml), dried over sodium sulfate and concentrated, which yielded
tert-butyl [(2S)-1-hydroxy-3-oxopropan-2-yl]carbamate as a colorless foam. Dimethyl 2-
oxopropylphosphonate (17.3g, 104 mmol) and 4-(acetylamino) benzene sulfonylazide (25g,
104 mmol) were dissolved in dry acetonitrile (250 ml), potassium carbonate (45 g) was added
and the mixture was stirred for 2 hours under nitrogen. A solution of tert-butyl [(25)-1-
hydroxy-3-oxopropan-2-yl]carbamate (16.6g, 87.7 mmol) in dry methanol (100 ml) was
added and stirred at room temperature over night. Potassium carbonate (15g) was added and
the mixture was stirred for 24 hours. The solids were filtered off and the solvent evaporated,
water (400 ml) were added and extracted with ethyl acetate (2x 350 ml), dried over sodium
sulfate and concentrated. Chromatography (Hexane/chloroform/THF 60/30/10) yielded terz-
butyl [(2R)-1-hydroxybut-3-yn-2-yl]carbamate as a colorless oil.

Tert-butyl [(2R)-1-hydroxybut-3-yn-2-yl]carbamate (1.1g, 5.8 mmol), tetrazole (740 mg, 10.5
mmol) and triphenylphosphine (2.75 g, 10.5 mmol) were dissolved in THF (50 ml) and
dichloromethane (50 ml). A solution of DIAD (2.12 g, 10.5 mmol) in dichloromethane (5 ml)
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ethyl acetate ( 150 ml) was added and the m xture was

stirred over night. The water phase was extracted with
weedhyhssgiset ate (150 m), the solvent was evapoPE/Es20881010877

the mxture purified using ghromatography

(Hexane/ ethyl acetate 60/40 - 40/ 60) whi ch yi el ded

was e e e 48 il SR SEATL gl HENAERAEATBOR B e
mlxturﬁ/g?iﬁﬂf:(! as1ﬁ$ chidsnatd MIFIRNEE ATER2 acetate 75/25 = 40/60), which yielded

rert bulhiRBRO- (A SRl DDA e 273 e RS UGB e 29 FENMR (300
vz, EBRTI s T b e e RS, SELAROE, B 084 28, . 2.34

(1H, d%l(&ﬁﬁ% Mdz1 4L IYHYs)lahd 2errlbldtyl S2R)Q - (58{ (etrlalzolsl) yl)but -3-yn-2-
63 (IH s), 4.67 (2H t, = 5. 4Hz),
yl]carban@w@msrrn@glate@@ag (2H, t, J = 5.4Hz), and 3.39 ppm
(3H, s). | NTERMVEDI ATES 23 and 24 fert-Butyl
[ (2RM (2i y-tetrazol - 2-vnbut - 3-vn-2-v pcar banmate and

tert-Butyl [(2R)-&- e
tetrazol -1-yl)bu Mmge@ucosam ne
2R)-1" - 29154 A8 20 fb 1 pdn-22dmbh s HFrbcWIBFdE 48 AERIGN -(1H-1,2.3-

et manor (400 1) and a solutron of NaOH (129) 1 n
trlazommvalpréﬁﬂﬂzmmmmdaohlﬂwhdﬂd stirred until clear. The
m xture was cool ed (ice bath) and a sol ution of BOC
anhydride (62 g, 284 mmol) in THF (150 m ) was added
slowy and the XtuKn was stirredioveMeni ght. The
white precipitat filtered off ra-({}_e ghigd with
MTBE. The filtr %wg;_z“%;tentratedm Ny yilel ded a
second crop of oduct conbi ngd .nat eNFz
dried (oil pun’p)H’\?\hl ch y| el ded Boc- gI ucosam ne 30 29

tAbed R ifittoRANMRd add Btkanpol,2,3-
Thet‘tgel‘gﬁnéﬁﬁ?’h%%@%&gggfﬁrﬁnéE%Sr ohi/drl de (4.16 g, 110 mﬁ’f%f)l)

tr1azolwa(§21€3dk}@fl-drﬁj3-$luaml-édllhvtom -Z-gnire hydiackloriinavas gp jaolpted as a

e L5 YRR S, 55,47 T R 20480 .

1.33 and 1.26 ppm (3H, d + d, J = 6.6 Hz). (2R)-1-(1H- 1,2,3-triazol-1-yl)propan-2-amine
hydrochloride was as isolated as a white solid; 'H NMR (300 MHz, D,0) & 8.29, 8.14 and
7.94 (2H, s +s + ), 5.05 — 4.95 and 4.05-3.95 (1H, m), 4.87-4.71 (2H, m), 1.38 and 1.31 ppm
(3H,d+d,J=6.6 Hz).

INTERMEDIATE 27

(2R)-1-(1H-1,2.4-Triazol-1-yl)propan-2-amine hydrochloride

H\ Me
Notre N
oy )

=N
HCI * =

The title amine was prepared as described for intermediate 1 using 1,2,4-triazole; '"H NMR
(300 MHz, D,0) 6 9.45 (1H, s), 8.67 (1H, 5), 5.02 — 4.60 (2H, m), 4.15-4.00 (1H, m), 1.43
and 1.32 ppm (3H, d +d, J = 6.6 Hz).
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until pH3, and the m xture was stirred for 5 m nutes.

The m xture was neutralized with NaHCO3 and dil uted
wowraok/osgsshanol (150 nl) and stirred at room t ePEEDS1008/€10877

over night. The nethanol wag evaporated and the

procedure repeated once nore. The resulting clear

sol ution was cooled to 5C, and a solution O Nal ™4

(71g, 332 mml) in WeNEERMEDIATE 28s added slowy.
The m xture was stirred at roomtenperature for 1 hour

1-(1 HeétyarazodtI-phipeapapi-3-amine hl or onet hane (10x 300m ), dried
over sodium sul fate angon ated, which yiel ded
tert-butyl [(2S)-] -hydroxh/C\ ropan-2-y|]car bamat e
as a colorless foam D netMeyl N oxopr opyl phosphonat e
(17.3g, 104 mmol) and 4-(acetyl am no) benzene

To a SoMtienyf @;ﬂaa@le((ag}; in l@%rmeﬂo)le\cm enlylivas cldded! GsaCO5 325 mg, 1.0
acetonitrile (250 §6§Ot assi um car bonat

(459)
mmol)pandethie @HEW%@’aﬁhfﬁta‘? g’ € 19F iy dfe £Eesse alp}g{ﬂagetgﬂ@glas evaporated
and th%lrteglggee r\}vas'%%gl\}‘é? n%l%ro}‘o%t (il?@gr)ﬁ) ngia@i M%M Cwaﬁéry(BOO ml), dried
car I n

OXOpF opan
over Mg‘Sh)an@ﬂld (cb@Oentajedras gidel e darld B4ssr ﬂ'élds anatctmzdrrwas subJected to

chromaiagERPTHrAP FHEA Bk IR B8 LI T oL SHIUH S T Ketone vas
dlssolx\‘f',\&/agit 1(%1?&12%2)?1 rrsif 1')11'1)\/\@; gxgg gﬁéﬁé;ﬂyafrg&lé@devﬁ@Z gView @ﬁﬁﬁrﬁﬂpyndme (1.0

extracted with
ml) waeehddel to2the 3BA:tivh) mixdniceahdobeateds atdb U@ ul ¥.athe Hn:dvolatlles were
evapo%g]dggy%até? tr%?@e%époggq gr ap| c%lor(tﬁ))%n(g 5 CWwashed r&/11';[1 water (50 ml),

dried %S«%Fi\%s Q‘Ldo ?gxfbléhtrgtea o 2g1¥é hEAHRRTGEE ndss §1 GO PITHRSSxime was

dissol¥dd2in Gry rTHB’@TOCML) aut -addedsiawiy 1hﬂﬁE1b\éHﬁi(233l kg, 5.6,eqYTHF suspension.
nmol tetrazole (740 ny, 10.5 mmol) and

After addlmr’ewya; povoRlgteditae (e guixtury, Wasiiesl ahaasn EnRERiyEsPVernight.
50 0
Hexangf (SéI IRB( ‘(IES ii‘) élal?xg% Q%ec ag{ c}’d@{d?@}‘ee Fﬁ(cg ?%ﬁ%‘% ﬁ% ﬁSeé?(léclfg bé)tﬂ). Conc.

NaOHNY ﬂ)V%ifn 206 01,8)) aWdsYcapeTdlly Béded anduhenfiktufd stfiredvairoom temperature
The sol vent was evaporated and the m xture

for 1 lmur iHilteation of Hg resntionanizgia &nyug%nm@wﬁy pncgRsegpigation yielded

75/ 25 - 40/ 6 r
the titlg coginognd ps Eyﬁﬁ%‘%l?W3ﬁM@ ?car éD P §I7né f‘% 5B5é(7241 (H,d,
J=2. 23}&) ébb N\tR c(d’300= waz)cwaoQ)Hdds 1544(5 :luhd 53 5 }52)2596(1112 dd, J =
(1H m, -5.00 (IH n)i 5.00- 4. 84 g .34
8.4. anauas 02), 3. yrs 313%(%)%%1 b 14 ppp gl &1 = )3 %wd te
-butyl [(2R)-1-(l Htetrazol-1-yl)but-3-yn-2-

INTERMEDIATE 29

tert-Butyl [(2R)-1-thiocyanatopropan-2-yllcarbamate
H Me

A Y

Niwe

Me7<o_(o S\\N

Me Mme

Tert-butyl [(2R)-1-hydroxypropan-2-yljcarbamate (5.0g, 28.5 mmol) and triphenyl phosphine
(13.8 g, 52.6 mmol) were dissolved in chloroform (100 ml) and THF (20 ml). N-Bromo

succinimide (9.4g, 52.8 mmol) was added portion wise and the mixture was stirred for 1 hour
at RT. The material was evaporated onto silica gel and purified by chromatography with ethyl

acetate/hexane (20/80) as the mobile phase. The fractions containing the product were



10

15

20

25

yljcarbamate (internediate 24). | NTERMEDI ATES 25 and

26 (2R)-1-(2 -1,2,3-triazol -2-vDpropan-2-ame
whyaposd15nri de and (2 )-1-(1 -1, 2, 3- PCT/US2008/010877

triazol -1-vQoropan-2-am ne drochloride The title

conmpounds were prepared as described for internediates

combill%?dla ar}lgl t§e ts&%ﬁ}gyélsé%rﬁ%ve& {IIJIC%; 95 n{ %}m%h %;e&i% a whlte solid; "H NMR

) pr opan am’ne rochl ori de was
(300 M¥3z I@DCgt)sd §54. aowmt@) S0 - gipoxH{NMe 3(@@@ 40KeH, 2Q).431(9H, s)
7.84 (2H 's), 5.08-4.64 (2H, m, 05390§IH
and 1. 21513;311431}1 d.. 266;6@1@)( f;‘hp precedigg bg)rmdg(i?.szng 2.19 mmol) was

o) B P s A8 BRI TAG e o s

to 65° é@&f)zd\ﬁ&n B3DsofleBt w8s el éﬁt@rﬁldlhgﬂsn(a%ﬁng snaterfal dilaéfed with
-"4.95 and 4.05-3 g m, 4.87-4.71

2H,
water (]106 8111an"ﬂle]pr6duq§ ;was (ezmactdd w1tlj ethyl acegate/hpgane (2: 1( 2x IO(I)T) ml) dried
| NTERVEDI AT

over sadu, SHa{e G SPHIGRISHD BiF-22-o8k HOWG0 A7 dRCHE 4.75-4.65
.o 15,5005 450, MRS ERSE IR o g T g oo

Hz). (IH s), 8.67 (IH s), 502 - 4.60 (2H, n), 4.15-4.00
(I1H m, 1.43 and 1.32 ppm(3H, d + d, J 6.6
Hz) . | NTERVEDI ATE 28 | - (I/y-Pyrazol -1 -vDpropan-2-am ne
To a solution of razol e 3{3 i n chl oroacetone (10
M) was added @&M&iﬁ.ﬂﬂ_ﬂand the m xture

was heated to 60Q0C for 4 h. The excess chl or oacet one

2-[(2Ryd s(1eMeptioyl cliFé detamadlShd) propauiley vl H-isoindeler b3 (3 Af)-dione and
chl oroform (150 m), washed with water (300 m), dried
2-[(2IOVE(2- -2Hcte QR0 Dpi@ehn-2- Lllé—imiddﬂlk—l@gﬂ)-dﬁlieg

material was subjected to chromatography on silica gel
to give 2.2 g (177 mmol) of a yellow oi R, The ketone

\r/]vaz di rsﬂsol }/ued in (15 m) Z{r%xyl
ydaroc oh;Nm..%. 0 eq) anN ‘yr thi\ne
Me 0
To a solution of 2-[(R)-2-hydroxy-1-methylethyl]-1H-isoindole-1,3(2H)-dione (9.0 g, 43.90
mmol) in CH,Cl (100 ml) was added methane sulfonic anhydride (11.45 g, 1.5 eq) in
portions followed by TEA (15 ml) and stirred at room temperature for 1 h. The mixture was
poured onto crushed ice (250 g), acidified with 2N HCI, extracted with chloroform (200 ml),
dried over MgSO, and concentrated to give a yellow solid. The material was dissolved in
DMSO (80 ml), NaCN (6.23 g, 3.0 eq) was added and heated to 100°C for 3.5 h. The reaction
mixture was cooled to room temperature and diluted with CH;Clo,/H,O (200 ml, 1:1),
extracted with CH,Cl, (200 ml), washed with brine (200 ml), dried over MgSO,4 and
concentrated to give a yellow oil. The product was purified using flash chromatography with

hexane/ethyl acetate (4:1) to hexane/ethyl acetate (3:2) as the mobile phase. The solvent was

evaporated to give a white solid (5.6 g).

The white solid was dissolved in toluene/DMF (150 ml, 2:1), sodium azide (6.8 g, 4.0 eq) and
TEA.HCI (11.0 g, 3.0 eq) was added and heated to 115°C overnight. The solvent was
evaporated and diluted with H,O (100 ml), acidified with 2N HCI, extracted with ethyl
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m) were added to the reaction m xture and heated at
500C for 1.5 h. The volatiles were evaporated and the
W0 e®oMsssswas di ssolved in chloroform (50 m), REEOE08/010877

with water (50 m), dried oygr MySO and concentrated

to give the dark oily mass (1.7 g). The oxi me was

di ssolved in dry THF (50 m) and added slowy into
acetatd- ( FO0HAI) 398 Znaghar] th EHCITKEOG udpalred arver MgS0, adblcdricentrated to

was conpl eted the reaction m xture was stirred at room

give ap epgRee QHUPS Bver ni ght. Hexane (50 m) was added into

the reaction m xture and cooled to QC (ice bath),

The poginet whadissglyed g DMB G168 mip d2Ges(Ockr 8 and sxcasRdeidMeh §16.5 ml,

100 & Sy o WA Clao SRR GRIRC i B! fherbphoty sotvnt o

evapoﬁa@éd AR the pebidiRii &0 lvedtin @ﬂlyym%tdi@dlﬂof}ﬁl)tahﬂ I}goc(qop @umdhe aqueous
as a yellow oil; 1H NVR (300 MHz, CDCA 3) d 7.52 (I

layer wp3 extracted (With C@{CIj (200 ml),Hgrjed qu,_r5MgE and, coycentgit@ to give a

yellow_ og Zﬁ%%goc&u\%ﬁ gva }mf]l%él hlgl g'}‘gagl]i Sl'n%m'_%%graﬁif %xt&iﬁxa@ethﬁ acetate

(4:1 -13.?’9 3. 1:9) 7 the3nbhile pHaAT ERMRoAd: 2Rty ivexBLdoﬁbeﬁtfaZed to give 2-

-1 -t hi ocvanat opr opan-2-yl] carbamate Tert-buty

[(2R)-]{(2Ryethylnifdtessazpl SyyBpropayi2 Wad Haiseindoles., t@H)*ziap@ nfyitgrmediate

0 B0 GRS RTS8 U0 Aefim g iy 5.0 G, 9, 3.7

(1H, d'?f ?U’@? RS 4 tcgeBI;ei ﬁlﬁ}ffgdd 32 § 6"l 15. B5) agfeds ppm (3H,d, T =

i on vvlsea Xtufe was stirred for 1 hour
6.9 HBT an'ﬂh@ [(M)elr (ZQﬂneﬂ@BZHvtapmoaﬁeﬁ)mmpan -%iyl]i ldhisgpaidodamdl, 3(2H) -dione
purified §¥ chromat o raph with eth

acetate
(intermpertpigod DadH AFMRA300 b bt Pk (i ch A b ). 421
we t | vegt

GH, s (G5 1 %ﬁ%@ﬁ%@eﬁqdﬁﬁ% (Of, B2 e Pio R QTR g o1 pem
(3H, dVHz,6.€Ba). 3) d 4. 80- 4 60 (IH m, 4.02-3.90 (IH m,

3.60-3.40 (2H, m, 1.45 (9H, s) and 1.25 ppm (3H, d, J

= 6.6 Hz). The preceding brom de (522 ng, 2.19 mmol)
was di ssolved in W t hi ocyanat e
(2 Og) was added an heated to 65C for

e

d Lhe remaining

t"’”'B At et - i e—pr oduct was
extract ed wth et hyI aceta’te/ xane (2 1, 2x 100 m)
S—Me

dri ed 7<o _<
Me Me oy

Tert-Butyl-[(2R)-1-hydroxypropan-2-yl]carbamate (3.5g, 20 mmol) and

triphenylphosphine (10.5 g, 40 mmol) were dissolved in 100 ml dry THF and cooled to -25°C.
DIAD (8.1g, 40 mmol) and diphenyl phosphoryl azide (11g, 40 mmol) were added slowly.
The mixture was slowly warmed up to RT and stirred for 1 hour. NaHCOj3 solution (100 ml)
was added and the mixture extracted with ethyl acetate (2 x 100 ml), dried over sodium
sulfate and concentrated to give an oil which was purified using chromatography (ethyl
acetate/hexane 20/80) to yield the azide as an oil, which used as such in the next step; 'H
NMR (300 MHz, CDCls) & 4.65-4.50 (1H, m), 3.90-3.80 (1H, m), 3.47-3.28 (2H, m), 1.46
(9H, s) and 1.19 ppm (3H, d, J = 7.2 Hz).

The azide was dissolved in methanol (40 ml) and THF (40 ml), Zn/Cu (30g) and formic acid
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over sodium sulfate and concentrated to give an oil;

1H NVR (300 MHz, CDCI 3) d 4.75-4.65 (IH m, 4.10 -
wW@2®9/08475%2 m), 3.30-3.05 (2H, m), 1.45 (9H, s)PEHUSDIB110877

ppm (3H, d, J = 6.9 Hz). I NJERMEDI ATES 30 and 31

Z-rfz™-1-fl-Methyl-liy-tetrazol -S-vnpropan-1-vn-liy-is

oi.ndol AMLAN n-di . ( .
(6 m P03 e Bt dOF 30wy, She e, s ffpred and, g Gte
evaporatdl TBE Zesidull wae disIslved #othlbiodeno{100 ml), THF (100 ml) and NEt; (10
2-[(i7?)-2-hydroxy-|-methyl ethyl!i-l )
ml). Methporsidfonyl thigrdd2 48) oras siavly agdedsmdgtirierdpy 1 hpuiciipater(100 mi)

e o RSB, TSR SR .
organjﬁip'hraﬁe Gvaat wagemh WwRRAPSARCO; esolution1(1100 mhbe dredt (soéiumAasulfate) and

poured onto crushed ice (250 g),. acidified with \2/@1
concentigted. oxFhiac ragerigl hwah| FREfed muspgo FHrymaiperapdy oigthyl  acetate/
e j | ' . C
hexan /i St Ra 60 AR0AD 2GR R I SOMERR I 4o solic T
NMR 336D 80Pz, V@B CaJdesl. 180 ¢Hl ed),t 06 3-a38G 1) m)3.3Hh (3Hhe, 3.90-3.75
reaction m xture was cooled to room tenperature and
(1H, ny); B-36 S0 2h noW 1 @529H, Doandlo?) pam (3Had, T 8P Rt ed with
cH2A 2 (200 M), washed wth brine (200 m), dried

over MgSO 4 and concentrated to give a yellow oil. The
product was purifi edI h‘ g chy onat ogr aphy with
hexane/ et hyl acetate . are/ et hyl acetate

tert—Blg_tgfi g)zgﬁ-H?ﬁhggmekﬁlm(ﬁ%&l’)aﬂhﬁ@%;\_{ﬁﬂk-ﬂ@@%ﬁ&r at ed
e Ite Soll WwWas

di ssol ved in tol uene/ DVF (150. m, 2:1), sodium azide
(6.8 g, 4.0 eq) and TEA HC1L ( 11.0 g, 3.0 eq) was
added and heated to 415®C ovErni ght. The sol vent was

evaporated and dil ee‘@lw/t\ﬁ,.\\mzlﬁo( m), acidified
with 2N HO, extracted wt Met yINI ge¢ate (100 mM), 5%
met hanol in CHA 3 (200 W) Medr? eddver MySo4 and

concentrated to give an_orange oil (6.8 . The __.
To 2 cppBRLRIC-sercha bR L PR e 0 toh{ 40 Bb ol in G2Cla (100

R
mixtuigokaestirrediafor 1 hr. After completion of the reaction it was washed with H,O (200
mL), brine (200 mL) dried over MgSO, and concentrated to give a white solid. The solid
(2.1g) was dissolved in CHCl3 (30 ml), TEA (2 ml) was added and the reaction mixture was
cooled to -78°C (dry ice/acetone). Excess methylamine was added and stirred at room .
temperature and at 70°C in a stainless steel pressure vessel overnight. The volatiles were
evaporated and the residue dissolved in CH,Cl, (50 ml), methane sulfonyl chloride (3.02 g,
2.5 eq) was added to the cooled reaction mixture (0°C). Slowly TEA (2.0 ml) was added and
stirred for 2 h. The solvents were evaporated and the product was purified using flash
chromatography (ethyl acetate/hexane 20/80 =» 30/70 =» 50/50). The solvents were
evaporated to give a white solid; 'H NMR (300 MHz, CDCl;) § 4.68-4.58 (1H, m), 3.82-3.60
(1H, m), 3.22 (1H, dd, J = 7.8 and 13.8 Hz), 3.01 (1H, dd, J = 5.7 and 13.8 Hz), 2.92 (3H, s),

2.82 (3H, s), 1.44 (9H, s) and 1.18 (3H, d, ] = 6.9 Hz).

INTERMEDIATE 34



10

15

20

25

30

evaporated and the residue dissolved in ethyl acetate
(150 m) and H20 (100 m ), the aqueous |ayer was
wezivmsd7erd with CHCO 3 (200 m ), dried over M)SEHT/ESIH08/010877
concentrated to give a yellgy oil. The product was
purified using flash chromatography w th hexane/ et hyl
acetate (4:1 - 3:2 " 1:1) as the nobile phase. The
(1.5)-1p3eifluotolenaeh pxops2-wayhntion hedtochlanidd o gi ve 2- [ (2R)-
1-(1-nethyl- | -tetrazol -5-yl)propan-2-yl]-
| Hisoindole-1,3(2 ):dione (in errredl ate 30); 1H NWR

(300 MHz, CDAI3) d 7. oAy, 5.00-4.84 (IR,
m, 4.04 (3H, s), 3.76 ,o|,J—93and156Hz)
3.32 (IH dd, J =6.6and 156 Hz) and 1. 63 ppm ( 3H,

d, J 6.9 Hz), and 2-[(2i?)-1-(2-nethyl-
To a '&/@Hrﬁﬁ%d XoWltdon’ ¥PBBc-2: mldroJL %ﬁdn?ﬁldﬁ 2I003 2 7.06 mmol in
-dione (internediate 31) (300
dlchloﬂonmhameaa{l(q 41]), njat amlasnm targpe(rature n:)ndem, rgt_[og@H wg§ added N,N-
(ii d 15. d?- 8
carbonglddmél ojl_% 3%@) %C}HTO 1aspap§ﬂ glﬁ ba)n O 4] %e%ol,._lgsm Wwas observed
and thATERYER A-Gﬁs?’?stxh%ﬂt -aBUbMbidht 2tem erature for 3 hour. Solid N,O-

)-1-[(methylsulf ?/ ) ami nol p ropan 2-vl }carbai nate
or

dimetiynlsaolyning faimehl wydem B Bpdmizo) Mesadihiliowed by the stow

add1t1%ﬁs %‘1% m ()51 0?3“ hen h‘lphos b ne O 5 arr%/ was diluted
with di(ﬂr'f&om@l}ﬁge g&nﬂ)gﬁo Qe mﬂl)éa} safeoAl ltlﬂiﬂ avhgl stﬂ&ﬂ%@ fﬁﬁfb)’ént temperature

azide (Hg, 40 mmol) were added slowly. The m xture was
for 1 hejugyillye seastinsdmirgurcov mTpamed i1t 1 P%critrisracid Gouml) audratcted with

dded dth
dlchlowr?#flé&%ﬂ% %g Cné]'g‘ %l'gg\?)%a?gl s?ﬁn);ve}edcsol &J rderle‘axérre?%cﬁum sulfate

oVer

and cénbch@ited aBdgicenmeniriad @eoduet @k V£ seld.OThis WAheHaWads subjected to
purified using chromatography (ethyl acetate/hexane

chrom280hy ton silied gek (Mdewki lisselgel 9, @3D-40Qfmieeth s 8dchsion with 25%

EtOAcAH%gnlg)n 582 (el %Fv)ét S&g%@l glu%rgﬁac{n.ylg hfpn_légown?%ggca(%qmyl)-ethyl]-
calbanm: ’aal:li {28 t{u?l"est%f aélf QVh:l-teJc%/sPﬂmm( @ﬂd tH N5MR (do@ M2, Cﬂbﬁ) 5 1.41

e was di ssolved i n nethanol and THF (
(9 H, 971287 ZhHOdd(EQg)SBaﬁd%fHu)nB OMI:H;I(M ]141)5 6\;\161‘7@ IMdé.@O&BIdH s), 3.71

GH, §)hgr9541eqd1tﬁlgpg 200 QU eS - BN I R B ) Lo o ' m). M
(ESI+) for C;¢H23FN,O4 m/z 349.1 (M+Na) .

To a cold (-45 °C; ACN - dry ice bath) well stirred slurry of (§)-[2-(3-fluorophenyl)-1-
(methoxymethylcarbamoyl)ethyl]carbamic acid tert-butyl ester (11.46 g, 35.1 mmol) in dry
diethyl ether (300 ml) was added LiAlH, (1.0 M in diethyl ether, 43.9 mmol) slowly via
syringe. This mixture was stirred at -45 °C for 1 hour and slowly, carefully quenched with a
solution of potassium bisulfate (8.37 g, 61.4 mmol) in water (80 ml). This slurry was allowed
to warm to ambient temperature, diluted with ethyl acetate (200 ml) and filtered through a
Celite plug. The solids were washed with ethyl acetate and the filtrates combined and
separated. The organic phases were washed with 10% citric acid, saturated sodium
bicarbonate, and brine, dried over sodium sulfate and concentrated. This provided (S)-[1-(3-

fluorobenzyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester as a white solid: 'H NMR (400
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evaporated. The residue was dissolved in chloroform
(100 M), THF (100 m) and NEt (10 nml).
woveiobassssul f onyl chloride (2.4g) was sl ow y adelenuszeds/010877
stirred for 1 hour. Water (100 m ) and sulfuric acid
were added ( pH 2), and extracted with dichl oronet hane

s, I g5 3 P SR B A L P, m 72

(1H, rﬁpmﬂwlﬁt(em sy th (BS1-g foraC, JHaFNDhzi eals 2§MRE)"
chromat ogr aphy (ethyl acetate/ hexane/di chl or onet hane

To a cofif 88 1¢; @mﬁk&ﬂﬁ?wmt% rﬁQJnﬁQ)oftc@erh&bﬁatﬁoiMdet @33 g, 70.2
sol 1d; TH NVR (300 , CDC 3) d 5 10498§IH

mmol} t@}ﬂwmyﬁaaogpmne 0,8 8. ®MQ @) agyl dlcgllcggrr@tlmge 3G9 mlr}gunder nitrogen

was dg’o;gggg @8; E%EUP%@ gs( %urc% and}{}élz oxopaﬂgll %Iaflfbar%ic ‘a]1c1d tert-
butyl és(t&J(’é) 3d of ﬁ?tmﬁﬁ&lm dedhwbﬁuewhé o dIp fSIﬁﬁH% 2va4l d@ihled for 1

te To a cool ed ice bath) solution o
hour, fﬂeBrBactiBna\lvam qn@:dchédﬂf “@thgsanﬁmesz'sodmm picarbo@r2(l 00 Mp@End extracted

o Sy A AT S e g i
it 3 S bl 1 AT ) 1 S fAE b acaiion

d1chloﬂm|@<ftléﬂ®50®0&ﬁl) tenlkentes avad cbmbgledeaml Wncemrzetcrl i The Thedue was

sol i 2.1g). was dissolved i 30 M), T 2 . .

chrommogranagd aﬂﬂldé‘éll%rﬂil t(wrcrkegé?ﬁe&?cgg ?Zéé é%%a‘g)e% é)dé glution with

d1ch10roz—ggﬁ:?ﬂe? tﬁg/rrﬂgg& 898 ons R SRR dTB ANiREaMRSTRAPER fractions
and stirre roomtenperature and at 700C ih a

from Wedthicolesss wbmectonpmﬂahw gived9IE g @f €5)R[3ghtibrdine-1-(3-fluorobenzyl)-
vol atil es. were evaporated .and. .t resi.due di ssol

a1y 1)- G LI YU TR ARG SUHITOHg LR ey e gpiizsddom 1:1

I ol
hon Gt SRR O R o IR R one o 1o
(9 H, @p_ﬁ.\@er(}z?{ Wﬁ)‘ @‘h@/@mmb 5 AidH] g, 4 bAuEL mia6.96 B i, ing)i7.31 ppm
usin ash chronato acet.at e/ hexane 20/ 80
(1 H, 3y P?& @l plor CTﬂ'é'@E‘? trg/z\/\é‘isegg\//%}}!&ﬁ at ed t)(; gi ve a

white solid; 1H NWMR (300 MHz, CDCl 3) d 4.68-4.58 S
To a cpid (-78 8@), gve@bstr(r[epﬂ sohapon:g)f £9)- [(3|,34d1bmplo -1-@-flugobgnayt glyg]carbamw

acid tert- ?)ﬁty?es?er (Q 2'5' g, qB’O mmol)51n Zir;g {%gra%}?’drgﬁllr_lazﬂ (50 m]%)zwglg’ Midea) 1.35 M of
n-butyllithium in hexane (23.8 ml) over a period of 15 min. After 2.5 hr at -78 °C, the
reaction was quenched with saturated ammonium chloride (30 ml) and diluted with diethyl
ether (100 ml). This mixture was allowed to warm to ambient temperature and extracted with
diethyl ether (4x100 ml). The organic phases were combined, dried over sodium sulfate and
concentrated. The residue was chromatographed on silica gel (Merck Kieselgel 60, 230-400
mesh, 150 g, elution with 20% ethyl acetate/hexane) to give (S)-[1-(3-fluorobenzyl)-prop-2-
ynyl]-carbamic acid tert-butyl ester which solidified under vacuum: "H NMR (400 MHz,
CDCl3) 6 1.45 (9 H, s),2.32 (1 H, s), 2.97 (2 H, m), 4.70 (2 H, m), 7.01 (3 H, m), 7.30 ppm (1
H, m); '*C NMR (CDCl;) § 162.67 (d, J = 246 Hz), 154.52, 138.84 (d, J = 7.3 Hz), 129.68
(d, T = 8.1 Hz), 125.43 (d, J = 2.9 Hz), 116.68 (d, J = 21.2 Hz), 113.81 (d, J = 20.5 Hz),
82.38, 80.15, 72.50, 43.70, 41.42, 28.29 ppm (3C). MS (ESI+) for C;sH;sFNO; m/z 286.1
(M+Na)+
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2.82 (3H, s), 1.44 (9H, s) and 1.18 (3H, d, J = 6.9
Hz) . | NTERVEDI ATE 34(|I
w0 2009038751 uor obenzyl ) prop- 2- vnyl am ne hydr ochl BET/t82008/010877
a well stirred solution of
Boc- 3-fl uoro- L- phenyl al anine (2.00 g, 7.06 mml in
di chl oronet hane (10 m ), at anbient tenperature under
(S)- [1-03-Fllﬁﬁﬁlﬁhnzyi)§ro§®ﬁ@/l]ﬂaﬂhﬁﬁ&)%§d ehri-butghzedee ({1 @2492 mmol) was
nmol a solid. Carbon dioxide evgil’r%{l Qn
dlSSOl‘@ﬂéé chlbaofara (Zhaninind irifbiosersciic and Mt} wanadefly Alter one hour the

solventﬁ%ﬁ? %%égétl% 9 V@%g%%d @&@gﬁné\lc@h&ggﬁggﬁy%ﬁ?ﬁwdqmtﬂ $ICI gas)

was adaMdI then Sbmmaﬂbly hlgdinvaaflumrtb efiviyihartitleeprodu@ 3s mh, of8 wéizte solid: 'H

R (B R M@@&ﬁ&é?i@isﬂ%r a2 T (i oh 1y 0 com, ),

7.00-643% 1@21t lnjir?r 89194 1 8408 Wa, % AP 2 gﬁ anli 110311, ?234 (1H, dd, T =

mxture ocitric ac
10.2aﬁd)3.ampk),eaﬁdme3 B¢l Hhd dii € bl1adgeet hane (4x20 n). The
organi ¢ phases were conbi ned, dried over sodi um
sul fate and concentrated to give the crude product as
a solid. This material was subjected to chromatography

on silica gel (NHNHTEW@EESQQ, !&B@mmresh 90 g,

7-carbl?)¥ua'te Qﬁl& mhﬂ @?foﬁjmtv { 11nkayr3y[k21?)si-ﬁﬁ’dﬁ§(v§rmﬂ-§-l] 4-0x0-3,4-

crystalrrrine SorTar VR (40U vAZ, CDU s) d 1.41 (9
dihydid-12)3- bé.’nﬁft’nézﬂe-lﬂ-,caiﬂgxﬂaﬁﬁ 58, 7. 36 Hz), 3.07 ( 1 H,

dd, J=13.6, 5.70 Hz), 3.20 (3 H, s), 3.71 (3 H, s),

494( 1M m, B.2Ge( 1 H d, J=8.7L Hz), %.98e(3 H,

m, @lﬂ .l oS (ESI+) fot SraHI3ENRQL am 2

3491(M+ Torga cold (-45 C, AEN - \ |§,e bat h)

vel | M¢7 ryedSsT uk?y of 0S)-[2- (3elf] orphé‘nyl) 1-

( met hoxyn®t hyl car banoyl ) et hyl J carbaril ¢ acid tert-butyl

r | iR 194 Ak n@‘étﬂﬁfol GP/1). Zn/Cu

hltennﬁﬁat%G&égllg% I%Flmygs J{qgwl‘)l\ﬁdl n dlyégcﬁjyl )et her, g )
(30g) amiofoyms] i 4 ml)awsxyraddgiaandrmrsednﬁoxﬂ@mnms Hrei mrXé@rea’t'as filtered

svongh P e G B I AR SR A M4 o otven

evapordBlde whi@0OyiBldbd a WeliswSdolid! Yhiéahatalialom@ddissolved in THF (100 mi) and
cooled to 0°C. A solution of sodium nitrite (2.0g) in water (60 ml) was added, and conc. HC1

(4 ml) was added (0°C). After 7 minutes a mixture of R-(-)-2-Amino-1-propanol (3g) and
triethylamine (10 ml) were added in one portion and the mix was stirred for 30 minutes
without cooling. The solution was extracted with dichloromethane (2x100 ml), dried over
sodium sulfate and evaporated. Crystallization from dichloromethane/methanol gave the title

product as a beige solid.

INTERMEDIATES 37 and 38
Methyl 6-amino-4-0x0-3-[(2R)-1-(2H-1,2,3-triazol-2-yl)propan-2-yl]-3.4-dihydro-1,2,3-

benzotriazine-7-carboxylate and
Methyl 6-amino-4-ox0-3-[(2R)-1-(1H-1,2,3-triazol-1-yl)propan-2-yl]-3.4-dihydro-1,2,3-

benzotriazine-7-carboxylate
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to warmto anbient tenperature, diluted with ethyl

acetate (200 m) and filtered through a Celite plug.
wab@omsi7ss were washed with ethyl acetate andP¢T©EsS2008/010877

filtrates conbi ned and sepasat ed. The organi c phases

were washed with 10%citric acid, saturated sodi um

bi car b@nat e, d el ney=qri ed over $§odi um o€ apen
concentrgiad. reviged (S)-[},-N No 2
fl uogobe -2-;oxo- et h9}I ]-car bam c a( ert\- butyl
ester s &-whinAd sol i d: 1H NVRMeZ00} . d 1.45
(9H 5), 3.14 (2 H m, 443 ( 1 H n), 508 ( 1H

6.96 (B°H WY, 7.28 ( 1 H, m), 9.6 PHAYH 1 H, s).
I\/S@geSI- for Cl4HL8FNO3 nlz 266. 1(_l To a cold

Intermedgnes35 quSoH|leg & dgnmolke irinhenylphesghise lllrgeg@fm@’é’ﬂ)c%\ﬁl123'

s LR AC AT e 7 R0 IR R BESRYLBRDP A om o

diisopfagyl wmm@m BEE @ AR Lihi THF (f ml) was added slowly and
(S)-[1-(3-fluorobenzyl)-2- oxo-ethyl]-carbanic acid

the mixgyre pigs ylirred atedS Ofard hpur 3Eheiselnsny waneiperatast anddethp sristure

purlﬁédé léstl:r[xgn%;sh Vc\ﬁ%gém%tg%%g%?et&? %Eétgtt%ﬁl%é%n Oé‘%d]dgj E}Hﬁ/&chloromethane

40/60Tha m@n@{s&oﬁﬂa@&ng‘tﬁe Bsb Rt - atiseahted thbzdTeiddylee Rre combined
chloride (3 x 100m ). The organl c phases were

and the Gpkyenlewas rémiozed vadsr veorinuMFENMR($0 MHa, GREE9 8.70 (1H, s), 7.50

CH, B S0 D SRl D e naf 2O DUl Ey 8 13.8 F),

4.90 (111! &4d,3t-e5 1984 83 QD) B (3Hs)CRAAABT fpah €3H, dT|]9~695Hz§U?he
was chromat ographed on silica gel (Merck Kiesel gel

fractiop8 Qontddungeihh M@ Qo 1e$Lthst1mﬁedmarold isohieo meretdraliedd amblthe
m xed fractions re-chromatographed simlarly. The
SOlvel‘ﬁWér‘?IP%\éeldl‘HﬁgrYarc&}H{“both col utms wer e conbi ned to give
10.05 g of (5)-[3,3-dibrono-1-(3-fluorobenzyl) -
allyl]-carbam c acid tert-butyl ester as a white

solid. The product %Tﬁmﬁﬁkﬁ j9zed from1:1
hexane/ ether to prov ally pure product:
Dimethiyl 2¥hin §-30(fdiaylanidab)bengenke- U3 dichrboxyidte 2. 91 (2 H,

m, 4.49 (1 H m, 4.5/ (1 H m, 6.41( 1 H m,
6.95 (3 H m, 7.31 pp d H, n). M5 (ESI+) for

C15H 8Br 2FNO2 ml z 445.9 I\/H-Na)+ To a cold (-78 00,
wel | stirred solution of
(S)-[3, 3-di bronmo- | - (P I)aIIyI]carbamc acid

tert-butyl ester (4.25 go 10. O rmol) in dry

t et r ahydr of ur an S M of
A solution %u}/termedlflate 6 1r(1 glch[nf methane. met ]] (2:1, 150 ml) was hydrogenated for

30 min at 50 psi over 10%Pd/C (1.0 g) in a Parr shaker. The solvent was removed under
reduced pressure to give the title compound; 'H NMR (300 MHz, DMSO + CDCl3) 6 10.1
(1H, s), 8.89 (1H, s), 8.30 (1H, s), 7.44 (1H, s), 4.03 (2H, m), 3.83 (3H, s) and 3.80 ppm (3H,
s).

INTERMEDIATES 40 and 41
Methyl 6-(formyvlamino)-4-0xo0-3-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3.4-dihvdro-

1,2,3-benzotriazine-7-carboxylate and
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n-butyllitliiumin hexane (23.8 m ) over a period of
15 mn. After 2.5 hr at -78 C, the reaction was
W@ e@nossss2 wi t h sat urated ammoni um chl ori de ( 30PeH/YSENg010877
diluted with diethyl ether £L00 mM ). This m xture was
allowed to warmto anbi ent tenperature and extracted
w th diethyl ether (4x100 m). The or ganl c phases wer e
Methy] ¢rfformvlamino e d-oxpe3-[(28 : (! : hitalih

123 The resi.du ct]r omat ogr aphed on si I i ca gel (I\/ler ck
M—EM} mesh, 150 g, elution with 20%
et hyl acetate/ hexane) to give (S)-[I
- (3-fluormbenzyly) - pyop 25 Ynyl] - caf bam coacmi

%

tert-bu e chysQlidified. C
(400 I\/I-éw ) '\é\“‘l\/AfSN()Q H, s)q ( 1VH, s)V 97
(2 HMem) «2H ), 7.01NF~ 7230 ppm (1

Ng/&%ggo 3) d 162.67 (& J,=,24f Hz),
15452 138 J = 7.3 Hz) 12968(d J =28.1
The tite )CQITIDBBndHSW@d: ppared. &ormzl)ltenm&caates 36c3ndI3@ and tetrdzole using the

procedi%esﬁg%llt%gh?%aéﬁ %9(%5;@;&) R}gg%%%?aﬁi %8 (# géiézqflggﬂéﬁqw?lgg properties:

k!
BBy (AARIICS) s bloo 1y, ) €2 11 9 725 1 640 @i ) s83-5.70
(1H, n9s588 ((H, ddg| =4.2amirdd.3 Hs5.09 ¢58) dded = 511ca|nt1dr3<ﬁ Hz);n3 99 (3H, s)

trifluoroacetic acid (4 mM) was added.
alldl'&fP@P(%JIﬁ g‘o QtIIF‘é sol vent was evaporated by vacuum
and nmet hyl ene chloride (20 ml, saturated with HCO gas)
was added, then renoved by high vacuumto give the
title product as an BIAfE 44 1H NVR (300 Mz,
CDC13/ DMSO -9: 1) dgﬁﬁ% 2-7.25 (IH m,
tert-bulky L2 B)-D-cvarbhbropan-ZyQbarbaiiatd | H m, 4.21-4.15 (I H,
m, 3.48 (IH dd, J = 405 apd 13.2 Hz), 3.14 (IH, dd,

J =10.2 and 13.2 Hz), and .63 ppm (IH d, J =2.1
Hz). | NTERVEDI ATES 35hdy36 eyl 6-ami no-3-f (2
) -1 - hvdr oxypropan- 2-yl | - 4Mox®- 3,Mé- i hydro-1, 2., 3-benzo

triazine- 7-carboxylate and Met hyl

To a cBolefl 0Ty s@[ﬁtf&)oﬁJ{H&-D alaninol (2.0 g, 11.42 mmol) in CH,Cl, (50 ml) was
) -1 -hvdr OXépl‘ opan-2-yl | -4-o0xo0-3, 4
added @rlmﬂamme Bk axbmethane suléonyl éblpbész&?r a# @ 2.5 eq) and the mixture

was st Eﬂmeldgx r{g{té{gﬁoﬁplfé‘%‘ ﬁf %?tvéajns ltd\lvgss Sl)l\llreeg onfo S!OjF NaHCO;
solutlon (100 ml) and extracted with CH,Cl, (100 ml), dried over MgSO, and concentrated to
give a white solid. The material was dissolved in DMSO (50 ml), NaCN (2.03 g, 3.0 eq) was
added and heated to 100°C for 90 min. The reaction mixture was cooled to room temperature,
diluted with H,O (100 ml), extracted with CHCI; (300 ml), washed with brine (100 ml), dried
over MgSO, and concentrated to give yellow oil. The product was purified using flash
chromatography with hexane/ethyl acetate (1:1) as the mobile phase. The solvent was
evaporated to give a white solid; 'H NMR (300 MHz, CDCls) § 4.70-4056 (1H, m), 4.02-3.88
(1H, m), 2.75 (1H, dd, J = 5.1 and 16.8 Hz), 2.53 (1H, dd, J = 3.9 and 16.8 Hz), 1.45 (9H, s)
and 1.33 ppm (3H, d, ] = 6.6 Hz).
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(30g) and formc acid (4 mM) were added and stirred
for 15 mnutes. The m xture was filtered through 1.5

W@ 0080476 gel , washed wi th THF/ Met hanol (1: 1, PGOUS10p8/010877
and the sol vent evaporated, which yielded a yellow
solid. This material was di §8olved in THF (100 n) and
cooled to OC Asolu'% f ' 4itrite(Z.CJg)in

water (60 m) was ad : He- (4 rr1) vvas

' g

g]qumm)oli\ne @-ﬂdmsed in one portion and the m xyvvas stirred
for 30 minutes without cooling. The solution was
extracted wth dichl oromat hane (Rx1 m ), dried over
sodi um sul fate and evapor 2 )4 allization from
di chl or omret hane/ net hapoly gaike Yhejltitle product as a
bei ge solid. | NTERNVEDI B 37 and 38 Met hyl
6 am no- 4- oxo- 3 [f2R) - Me(Q

A mitiors G nlGTRGRE 63 Frmiai?ﬁ-%a“ o [pfpndr fo i, 112 mmo),
sodlurg @%ﬂ% (?9%)( -R i), a{nd thtthanol (80 ml) was heated 1 1n a stream of argon

ria oI-I-vnpropan 2-yl1-3,4-di hvdro-1. 2, 3-
with djﬁﬂramtonloefzthm solvertaAlfiox tHeantiramethanoll @stelbede@f dwatlsg was continued

at 110&{;@1 39 rgm ihe gwetegrle 120?%' pho&lgg '&{}],:cé, yrom, 8&{0};1%% Oesmca gel,

o AALR, 50, g 019207

' mmolb i inFhaﬂlBl (dop mBSwaaﬂldmchWﬂhAsyhdiﬁd% K@Hﬂ&t@géﬁmnol) and water

tirred at 25 0C for our v
(1.0 rla o e et Brteb B aon S B F ndiated all the staring
t 1
AR ATACLEL g o8 g 93020 AL atdion ot v 0110
ml, ummmmpahawommsbwc trcme‘cbd wridgy oddaced; preayurudpMIF (9150 ml) was

addeleQQ(\ggdl %rjgvetrh Sf%l )r) tger\la%vic{ Ep e\é)er%dl.l%:%ger f%ﬁfuu§1$OMOn of the
obta1ned4a1c1c( H—'a.n]g)dro@ Igﬁﬂsg hBRvasStreat&® @&hEDCI (1943 §) 100 mmol), 1-
and '13.8 Hz), 4.90 (IH_dd, J =

hydroﬁyﬁcmnmazelealydzatp (3 0§8g (3Hmmy)aRMAP 67-26pen 63 mmgl), gyclopropyl
ammes@o%fr}l;@oe tﬁgls con{l?e g e I‘I%I e an(fp rt%fl%ée{{on]mlxmre was

stirred under argon and heated at 40°C for 6 h. The volatlles were removed under reduced
pressure. A solution of the-residue in chloroform (200 ml) was poured into brine (200 ml),
acidiﬁéd to pH 4 with 6N HCI and extracted with chloroform/ethanol (9:1, 10 x 200 ml). The
combined extracts were dried over sodium sulfate, and the solvent was removed under
reduced pressure to give the crude amide.

The crude amide was dissolved in DMF (100 ml) and treated with isobutyl nitrite (20 ml) and
acetic acid (2 ml), and it was stirred at 22°C for 16 h. The volatiles were removed under
reduced pressure. Column chromatography of the residue (silica gel, chloroform/ethyl
acetate/ethanol, 5:4:1) and re-crystallization of the product from ethyl acetate (50 ml)

afforded 3-cyclopropyl-8-[(2R)-1-hydroxypropan-2-yl]-3,8-dihydro[1,2,3]triazino[4,5-
g]quinazoline-4,9-dione; "H NMR (300 MHz, DMSO-ds) 5 8.90 (1H, s), 8.48 (1H, s), 8.45
(14, s), 4.95 (1H, m), 3.93 (1H, m), 3.86 (1H, dd, 6.6 and 11.7 Hz), 3.75 (1H, dd, J = 4.5 and
11.7 Hz), 1.51 3H, d, J = 7.5 Hz), 1.28 (2H, m), and 1.21 (2H, m).
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sol vent was renoved under vacuum | NTERVEDI ATE 39
Di met hyl 2-am no-5-(f ornyl am no)benzene-| , 4-di carbox
W@ 2000088782 sol uti on of internediate 6 in PCT/US2008/010877
di chl or onet hane/ net hanol (241, 150 nl) was
hydr ogenated for 30 mn at 50 psi over 10%d/C ( 1.0
g) in a Parr shaker. The sol vent was renoved under
reduced pressure to give the title conmpound; 1H NWR
(300 MHz, DVMSO + CDC13) d 10. 1 (IH, s), 8.89 (IH 5s),

8.30 (IH, s), 744(IHM1(2H m 3.83 (3H, s)
130 PR3 ATES 40

of 5 4riazino 4,5-

a,][1,2,31ﬂen&amzmmpmmae y1) pr opan- 2- vn- 3, 4- di hvdr o-
enzotri azi ne- 7- car boxyl at e andMet hyl

6 (forrryl am no) - 4- oxo- 3-r ( 2i ’?)-I-(IH-tetrazol-l-yl)pro
pan- 2-yl | -3, 4-di hvdrol ,
2, 3-benzotri azi ne-7- cartnfx i'tle conpounds
were prepared fraqgmi ermed' 3;,5 and 36 and
tetrazol e using hé“ prpcegfur e foN I ntermedi ates 37 and
38. Internedi atend®d R Me HOhad the foll ow ng

A mlxg 288? quenségya%elgﬁl\l%@ é&,ﬁ) %/Igz 8 %1% Yv&%_plsg:‘cﬁvecgmél?f% ( 13%6) ml) and
methadCdAWS ml;) 5& i(ﬁt’i)’tl(gl &t ?&%‘Sluﬁl h}é(ﬁo)@ld@g@O %? iBwhtér &6%93&6{%' ddded, and

and
the mlktahb wds stired (R20Z)Hoy 45 hﬁHlEfE&\/EEDIdﬁd'cﬁlotrE aced wapadded to the mixture

B e b
solveng%\mg)% n*%p 8fnrdv% 2%2?2?? @Té‘lﬁ%g?? g@grdgah-%-gl?i r@!ﬁgﬁﬁ)chlonde
(2.0g, €0 mnaé1Yl ab BMIF KI000el) were added and the solvent evaporated. DMF (80 ml),
dimethylaminopiperidine (DMAP) (1.22g, 10mmol), hydroxybenzotriazole (HOBT) (1.35g,
10mmol), NEt; (2 ml) and N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide (EDCI) (5.5g,
28.5 mmol) were added and the mixture was stirred under nitrogen at 45°C for 4 hours. The
solvent was evaporated, water (100 ml) was added, the pH was adjusted to 2 using 2N H,SOy4
and the mixture was extracted with ethyl acetate (3 x 200 ml). The organic phase was washed
with saturated sodium bicarbonate solution (100 ml), dried over sodium sulfate and
concentrated. The material was dissolved in DMF (100 ml), acetic acid (3 ml) and isoamy]
nitrite (6 ml) were added. After 18 hours the solvent was evaporated and the product was
purified using flash chromatography with ethyl acetate/hexane/dichloromethane (40/40/20) as
the mobile phase. The product was crystallized from dichloromethane/MTBE/hexane to give
a white solid (855mg): mp = 190 - 192 °C; "H NMR (300 MHz, CDCl3) 8 9.14 (1H, s), 9.02
(1H, s), 8.40 (1H, s), 5.90 - 5.77 (1H, m), 5.36 (1H, dd, J=9 and 13.8 Hz), 5.15 (1H, dd, T =
4.2 and 13.8 Hz), 4.10 - 4.00 (1H, m), 1.81 (3H, d, ] = 6.9 Hz) and 1.45 — 1.22 ppm (4H, m).

EXAMPLE 2
3-Cyclopropyl-8-[(2R)-1-(5-methyl-2 H-tetrazol-2-yl)propan-2-y1]-3,8-dihydrobenzo[1,2-
d:4.5-d']bis[1,2,3]triazine-4,9-dione
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was stirred for 1 hour. After conpletion of the
reaction it was poured onto sat. NaHCO 3 sol ution (100
workgoomssisextracted with CH2C 2 (100 m ), dri edPOW/E82008/010877

MygSO and concentrated to gbﬁg a white solid. The

mat eri al was dissolved in O (50 m), NaCN (2.03 g,

3.0 eq) was added and heated to 1000C for 90 m n. The
reaction m xture was cooled to rgomtenperature,

diluted with H20 (100 m )y extrafte ith CHO 3 (300

m ), washed with brine ('ﬁOO &1 ed over MgSO4 and

concentr at ed to‘f_gl J"me product was
purified u5| c ro tograri‘)hy wi t h hexane/ et hyl

acetate (1:1) as NET bhi Pe phase. The sol vent was
The t1 gx&\féﬂ%ﬁ%sgarg%éggd f('i‘sll}}‘l‘? 'tﬁeep,r§%d\6§>_ ofJelf('aINbB %@g Mﬂ?rmedlate 3. The

resultifig Mhitddolid had thelfoHowinkGr8pdrigs: m'cp ‘535"( } 1-60 ?:[a HJNMB (31)0 MHz,
and 16.8 Hz), 1.45 (9H, s) and %) é J
CDClg o@. Hr {1H, NLERVECIERTE %90 —5.75 (1H m) 5.26 (1H, dd, J 84and 14.4 Hz),
I o) [ n dr
505 (36 V30 B i P A A, 2R Ryt 2o Bt £ e omn
andlngxnmzeplﬁﬁ@mtmynedl ate 39 (62 4 mml) (
)-2-am no-|-propanol (9 m, 112 mmol), sodi um cyani de
(0.98 g, 20 nmmol ), and msthanol (80 M) was heated in
a streamof argon with distillation of the sol vent.
After the entire nmethanBXAMEBIHR I ed of f, heating was
f- azo]-1 ‘ i rUd(;‘Z ﬁ{g(y‘]glhv\(’i@(‘?benzo[l 2-

10 : L
A~y y |||ua9m,

d:4.5- ﬁpb%‘[?ﬁ@ﬁmfﬁiﬂbﬂl gfmsﬁ@t e/ et hanol 5:4:1). A suspension
precedi ng al cohol (10.19 g, 36.7 nmol) in

met hanol (200 m) was treated with solid 85% KOH (5. 10
g, 77 mmol) and water (1.0 nL). THe mixture was
stirred and heatege,at ref aX~Eo C i ndi cated
all the starting ter aI ,l,vvas d. After cooling,
the m xture was agf D addi N/on of cone. HA (10
m, 120 mmol ), andN:tl{ne wel abi |l es were renoved under
reduced pressure. DMF (150 m ) was added, and .

The tiffobempound wesrrepared vsinsthe nrecidvesplisnawple Luieg intermediate 4. The

ey RS 37 S e St
CDCLYEY )4 (11, 5), 9.02 (1H, s), 5.90 — 5.79 (1H, m), 5.03 (1H, dd, J = 9.6 and 14.4 Hz),
4.69 (1H,.dd, J = 5.1 and 14.4 Hz), 4.11 - 4.03 (1H, m), 2.62 (3H, 5), 1.80 (3H, d, ] = 6.9 Hz)
and 1.45 — 1.25 ppm (4H, m).

EXAMPLE 4
3-Methyl-8-[(2R)-1-(2H-tetrazol-2-y)propan-2-yl]-3.8-dihydrobenzo[1,2-d:4,5-

d']bis[1,2,3]triazine-4,9-dione

/,N ~

)
\=N Me O

The title compound was prepared from intermediate 1 and intermediates 9 and 10 following
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hydr oxybenzotri azol e hydrate (4.05 g, 30 mmol ), DVAP
(7.26 g, 60 mol ), cycl opropyl amne (8.4 m, 120
wornewbp3s7and triethylamne (9.0 nl, 64.2 nmol).ParEs2008/010877
reaction mxture was stirregsunder argon and heated at
400C for 6 h. The volatiles were renoved under reduced
pressure. A solution of the-residue in chloroform (200

the préfefluréaied ot xdmiplé 0. Thd reul{id® Whide solidBadlitel fG[loWﬁnghbﬁertles mp
w th 6N HCl and extracted wi th chl orof orntf et hano

= 228230%0 SH DDRrBPO MHe, CBR) e 18 X1Has) 9-0fclEL, @i &l KFérS) 5.90-

580 (FRotie S HibEsine Po hroe 2 o b BB TR 2Rl ga & o). 4.14

(3H, sﬁmcﬂﬁgw? smdbesal ¥ed d APMF (100 nl) and treated with
I sobutyl nitrite (20 m) and acetic acid (2 m), and

it was stirred at 22C for 16 h. The volatiles were
renmoved under reduced pressure. Columm chromat ography
of the residue (silica BXKAMEBLE® of or nf et hyl
acetate/ethanol, 5:4:1) and re-crystallization of the
Waawﬁvw -dihrvdrohenzo[1.2-d:4,5-
d'bisd- %Io rogyé-S- (2i ?)-1-hydroxypropan-2-yl]-3,8-dihyd
4,5- g]quinazoline-4,9-dione; 1H NWR
(300 N+h DVSQd 6) d 8.90 (IH s), 8. 48 (IH s), 8.45
(IH, s), 4.95 (IH, m, 3.93 (IH lg 3.86 (IH, dd, 6.6
and 11.7 Hz), 3.75 (IH, dd,_J : and 11.7 Hz), 1.51
(3H, d, J = 7.5 Hz), 1.28x¢ anael 21 (2H,
m . EXAMPLE 1 3- Cvchoprapyk _K- met hyl - 2- 2
r-tetrazol - 2- yI)emhv /Qg,S |hvdr6¥l 2,31triazinor4, 5-
gl [, 2,31lbenzotri ne- #¢9-Qi one A m xture of
internedlates 7 and 8 (2.70 g, 9.8 mml) was dissol ved
The titl8 cbhifpolid O a8 ﬁre@ﬁh@dnmdil’ﬁaﬁtdnnédﬁtent Jusing ﬂﬁlpxbb@imr@)ﬁescribed for
pot assi um hydr oxi de in water (60

exampigibebhe r@ﬁldtlpa@vmaeﬁpué éa%tse fgklwwdmems mpr 438230°C; "HNMR

(300 1%%“2;%%&6%6%(}:@2% ag %?5%4 gﬂ!f',rsﬂ §94 X(F L]} ’St.ég-ﬁﬁ (1H, m),

5.22 (HH &R Irved 3i amdOMA (129G .00 QIHSUM 1 heg, sahd/emu Mﬁ@ﬂﬂ@l&ﬁs) and 1.78
to remove water. (21?)-1-(2

ppm (B, Tbra¢-81HZ)- y| ) pr opan- 2- ani ne hydrochl oride (2.Qy, 10
nol ) and DMF (100m ) were added and the sol vent
evaporated. DVF (80 m),

EXAMPLE 6
3—Ethvl-8-[(2R)-1-(2H—tetrazol-2-yl)pro_pan-2-vl]-3,8-dihydrobenzo [1.2-d:4.5-

d'lbisf1.2,3ltriazine-4,9-dione

The title compound was prepared from intermediate 11 using the procedure of example 1.
The compound was isolated as a white solid, mp = 174-176°C; '"H NMR (300 MHz, CDCl,) &
9.13 (1H, s), 9.04 (1H, s), 8.40 (1H, s), 5.90-5.75 (1H, m), 5.36 (1H, dd, ] = 9.0 and 14.1 Hz),
5.15(1H, dd, J = 4.8 and 14.1 Hz), 4.59 (2H, q, ] = 7.2 Hz), 1.81 (3H, d, J = 6.9 Hz) and 1.57
ppm (3H, t, J = 7.2 Hz).
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di met hyl am nopi peri di ne (DVMAP) (1.22g, | Omol),
hydr oxybenzotri azole (HOBT) (1.35g, Omol), NEt3 (2
WOorRgo9assisN- ( 3- di net hyl am nopr opyl ) - N - et hyl car GHUB29081€10877

(EDA) (5.59, 28.5 mml) wege added and the mixture

was stirred under nitrogen at 45C for 4 hours. The

sol vent was evaporated, water (100 ml) was added, the

pH was adj usted to 2 using 2N H2SO4 and the mi xture

was extracted w th et hyEXanPhEe7 (3 x 200 m ). The

organi c _phase was washea W|th sa urat ed sodi um
3-(2-Fhiorge thyD-8-H2 Bl -(i2; 1 : 153 8rdihydrohenzo(1,2-d:4,5-

d']bisﬁ%éﬁé ﬁg%&&pqﬁntrat ed The rraterl al was dissol ved
i acetic acid (3 m) and isoanyl
nitrite (6 mM) were added. Afterp18 hours the sol vent
was evaporated and the pr qpluc sm’kfi ed using
flash chronat ogr aphy vvlt’h e N
acet at e/ hexane/ di Ry 0/ 40/ 20) as the
nobi | e phase. Thé& pfod s crystallized from
di chl or onet hane/ MTBE/ hexane to give a white solid

Title cér%%% rr?% ia_feggr)ea ﬁg'?%g Elt? 1a% 1%‘ g}lmlﬁ%ﬁﬁ( ;%ggeci}{tg gf %%p?% 1 %d isolated
as a W(ﬂtysol‘f'a ’mé _Slg)r?(-i%_%cgq{ I‘g]MR4@gg'l\@H%3C§Cﬁ?B 9.55 U, (s’%"b .08 (1H, s),

8.41 (m,H;) 5:1905 B AHAn), 4:3d (1H48d,-J 2 932and grk { Hig)), 5n¥)7 (1EXANPLE 4.8 and
14.1 H@)’érQAf oS4t BV g L $2-nem B 03HA et razol - 2- vNnpro

pan- 2-vn- 3, 8-di hvdr obenzofl .2- d;4,5-d"1 bis
[1,2,31triazine-4,9-dioneThe title conmpound was
prepared using the pr ocggdung pp. gxanpl e 1 using
internedi ate 3. The resugfél-\?rg—%'l'rte solid had the
3-Pr01§iﬂ Iz%sngzm -DUEH feBSzoRP-yHpidyan-2-YHDB . &dilyd HibBh£d3 0.2-d:4,5-
, d915(|Hs)905(|Hs)590-575
d']bisf1 zing-#hdiang gd, J = 8.4 and 14.4 Hz), 5.05 (IH,
dd, J = 4.8 and 14.4 Hz) 412- 402 (IH m, 2.44
(3H, s), 1.79 (3H, d, J = 6.9Hz) Bndfi. 48 - 1.24 ppm
(4H, m. EXAWPLE 3 S—C,\/che 0 Léﬂyﬁl CS- et hyl - |
Htetrazol -1-vnprgpail - Zjvl di tﬂ,vdr obenzori "-
i one

d: 4, 5-d" 1bi sfl, 3317 1y
\=N Me O

The title compound was prepared from intermediate 13 following the procedure used for
example 1 and was isolated as a white solid, mp = 134-136°C; '"H NMR (300 MHz, CDCl3) &
9.14 (1H, s), 9.04 (1H, s), 8.41 (1H, s), 5.90-5.78 (1H, m), 5.46 (1H, m), 5.37 (1H, dd, J=9.0
and 13.8 Hz), 5.16 (1H, dd, J = 4.5 and 13.8 Hz), 1.82 (3H, d, J = 6.9 Hz) and 1.64 ppm (6H,
d, J =6.9 Hz).

EXAMPLE 9
3-Cyclobutyl-8-[(2R)-1-(2 H-tetrazol-2-yl)propan-2-yl]-3.8-dihydrobenzo[1,2-d:4.,5-

d'lbis[1.2.3]triazine-4,9-dione




10

15

20

The title conpound was prepared using the procedure of
exanple 1 using internediate 4. The resulting white

w@ 034182 t he foll owi ng properties: np = 208-RAT/WS1008/010877
1H NWVR (300 Mz, CDA 3) d 814 (IH s), 9.02 (IH s),
5,90 - 5.79 (IH, m, 5.03 (I'H, dd, J = 9.6 and 14.4
Hz), 4.69 (IH, dd, J = 5.1 and 14.4 Hz), 4.11 - 4.03
(I1H m, 2.62 (3H, s), 1.80 (3H /1:7 6.9 Hz) and
1.45 - 1.25 ppm (4H, m.
3- Met hyl - 8- f(2|9)-l-(2kknetru 2|vl)propan 2-vn- 3, 8-
di hvdr obenzori , 2-Nd“~4¢ sl DIE N2, 31
triazine-4,9- dlonQ,Ih Jd the conpound was prepared
frominternediate 1 and intermedi ates 9 and 10

The tlhglco poﬂgzl\t}ﬁ ér%gol ( i’;g%ﬁ&%laﬁ%r?ﬁé}%v%? the tprocedure: used for

resu I ng per | es.:

exampte 228d %?a@%latwaé\w}ﬁ@%hmp =3¢l 3y°d; 'H MI(H)O M)Hz CDCl3) &
9.06 (IH s), IH, s), 5.90- 5.80 (IH r%

9.12 (1H 1), 9485 (hH—s)88#Ia(h 5)35§0+5z78 (141, p), élﬁﬂ -5.8Q1 (18, m), zﬁ 327 (1H, dd, J

=87 361%314}1_@%)&%@%@ 35 %‘%ﬁ ey Hey 8087 2(3H, nf); 262250 21, m),

2.10-1t4 @H, a9)aind| 1- 31l ph ¢PE] d,-72= §918,)8- di hvdr obenzori , 2-d: 4,
5- d'Ibis[l,2,31triazine-4,9-dione The title conpound
was prepared frominternediate 2 using the procedure
descri bed for exanple 1. The resulting white solid had
the foll ow ng propertldg&éﬂﬂl__EQS 230 0C; 1H NWR (300

)

clo _LA .- 5
d:4,5-%§bfk|ﬂsé?§!trﬁzm 42913101%1 J =42 and 14.1 Hz), 4. 14

, 3H d, J = 6.9 Hz). EXAMPLE 6
3-Ethvl-8-r(2i?)-1-(2

-tetrazol - 2-vl) propan- 2- bxg%;benzorl 2-d: 4,5

- d Ibisfl,2,31tri azi ne-
N\N

N 1 ’
\=N Me O

The title compound was prepared from intermediate 15 following the procedure used for
example 1 and was isolated as a white solid, mp = 134-136°C; "H NMR (300 MHz, CDCl3) 8
9.15 (1H, s), 9.05 (1H, s), 8.41 (1H, s), 5.90-5.78 (1H, m), 5.37 (1H, dd, J = 8.7 and 13.8 Hz),
5.16 (1H, dd, J = 4.5 and 13.8 Hz), 4.39 (2H, d, ] = 7.2 Hz), 1.82 3H, d, J = 7.2 Hz), 1.56-
1.43 (1H, m) and 0.68-0.52 ppm (4H, m).

EXAMPLE 11
3-(2-Methylpropvyh-8-[( 2R)-1-( 2 H-tetrazol-2-yDpropan-2-vl]-3,8-dihydrobenzo|[1.2-

d:4.5-d']bis[1.2,3]triazine-4,9-dione

| 1
NI,N ~ "\l O N N//N Me
\=N Me O

The title compound was prepared from intermediate 16 following the procedure used for

example 1 and was isolated as a white solid, mp = 132-134°C; 'H NMR (300 MHz, CDCl3) 8
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The title conpound was prepared frominternedi ate 11
usi ng the procedure of exanple 1. The conpound was

w0 s@bassEs2 as a white solid, np = 174-1760C, 1HrdIVBSZ089010877
MHz, CDCIB)d913(IH 5)66904(|H s) 8.40 (IH,
s), 5.90-5.75 (IH, , 5.36(IH, dd, J 9.0 and 14.1

9.14 ({Ff) )qu’géa}i,'s'i'gsﬂ[jgﬁ ﬁsggé‘@dzgj(gn@'z %@?5@(?59%‘;{1’1411{@

5.16 (tH, dli, F=/4.8 ah@ ) 4 PHNPLB5 (218; d,2-F6 9 HeL g2 8 (1Y n))' |1-8(123H d,J
H'tefrazol - 2- yl ) propan- 2-yl 1- 3, 8-di hvdr obenzo[ |,

= 7.2 Hz) agnd| 150302 (Gly d.d7F H&-Hiz)9- di one Titl e conmpound
prepared fromintermediate 12 using the procedure of
exanple 1 and isolated as a white solid, np = 196-198

0C, 1H NWR (300 MHz, CDQI3) d 9.15 (IH, s), 9.08 (IH,
), 841(IH s), 590%@% 1219, 537(IH dd, J =

d']biswmzn%e&,ﬂmn 2- yl 8- f(2l ”)-l -(2
-tetrazol-2Z2-vnpropan-2-vl | -3, 8-di hvdr obenzoH, 2-d: 4 5-
d' | bisfl,2,31triazine-4,9-dione The title conmpound was

prepared frominternedi ate 13 foll owi ng the procedure
used for exanple 1 and was isolated as a white solid,

mp = 134-1360C; 1H NMR (30Qn 9.14 (IH,

s), 9.04 (I1H, s). 8.41 (I s 90'/5\)7/8Q(|H m

5.46 (1H ), 5.37 fH~gd @Nand 138Hz) 5.16

(IH, dd, J 4.5 and'Q3, 8 )01.82(3H d, J = 6.9 H)

and 1.64 ppm (6H, d, J = 6.9 Hz). EXAMPLE 9

; f
The tlﬁ? e%tc/)?il %B#Hl éi'as n%xreégtjeg \%on\(nl I%Ptegn%dlzge hl 7 dfoé ogvr%% rﬂile Brogedure used for

example | Bh& Was 2s03ded azh Rexitd s8lid,dhpaaBha 887 ‘el Nmommdmas CDCl) &
prepared frominternediate 14 fol |l ow n the c{Jroce ure

0.14 (Het), 9.06 (KHkasps 61 (1B, 585178 Hs 81, 26 6 id, d <% pad 14.1 Ha)
5.16 (B, da, 1224 3539 Ta 11051 (3RO 6.0 F 299 (?H, dt, 1 =2.7 and 6.9 Hz),

2.02 (1H, t,J=2.7 Hz) and 1.81 ppm (3H, d, ] = 6.9 Hz).

EXAMPLE 13
3-But-3-yn-1-yl-8-[(2R)-1-(1 H-tetrazol-1-yl)propan-2-yl]-3,8-dihydrobenzo[1.2-d:4.5-

d'lbis[1,2.3]triazine-4,9-dione

N\
’, N \
N
\N,I Me O
The title compound was prepared from intermediate 17 and intermediate 2 following the
procedure used for example 1 and was isolated as a white solid, mp = 201-204°C; 'H NMR
(300 MHz, CDCls) § 9.14 (1H, s), 9.05 (1H, s), 8.62 (1H, s), 5.90-5.78 (1H, m), 5.23 (1H, dd,

J=9.3 and 14.1 Hz), 4.92 (14, dd, J = 4.8 and 14.1 Hz), 4.70 (2H, t, J = 7.2 Hz), 2.90 (ZH,
dt,J =2.7 and 7.2 Hz), 2.01 (1H, t,J =2.7 Hz) and 1.78 ppm (3H, d, J = 6.9 Hz).
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s), 5.90-5.78
dd, J = 8.7 and
d 1 Hz), PCT/US2008/010877
.5(97(2H, n, 2.10-1.94 (2H,
=6.9 Hz). EXAWPLE 10

9.12 (IH s), 9.05 (IH s),
(IH, m, 5.62-5.50 (I

wa200905%732 5.16 (IH d
2.86-2.72 (2H, m, 2.
m and 1.81 ppm (3H,
3-(Cycl opropyl net hv

p-8-[(2ig)-1-(2HtetrazptaRrppIePan- 2- vn- 3, 8- di hvdr ob
enzori, 2- d:4,5-d' Iblsr“—Z"Bﬂ_rT—azme 4 9 di one The

. o OWI ng ‘ roceuused for exarrpl e 1an<°3| was
d'Ibis1] —%&;g\gﬂﬁ—te solid, np = 134-136C, 1H NMR (300
MHz, CDA 3) d 9.15 (IH, s), 9050(|H ) 8.41 (IH,

s), 5.90-5.78 (IH n), 5.3% 8.7 and 13.8
Hz), 5.16 (IH dd, J = 4)5 4.39 (2H d,

J=7.2H), 1.8 N 1.56- 1.43 (IH
n) and 0. 68-0.52|lpp (4
3- (2- Met hvl pr opyl N8 r('\ﬁ

A mixirgo Qo anaIBTSF (5 5158 MM GIURIEE She T B0 EREPgana”
1sobut)((/:lO A U@ chi@r yas I e%rdea‘{j 1“160@;“’1*0& ng ﬁr T’ﬁéj dﬁ go@uf;toskfésoﬂﬁrﬁgad by

for exanp i sol ated as a

columﬂ\lﬁhﬂo@aeﬁ@ér hyshy (ramofofbﬁa/eme&étata/btm 603’@6/50/Hz givEpate Hijro
d9.14 (IH_s), 9.04 (IH s), 8.41 (IH s), 5.9Q-
derivatiye{4. &) g, 9786 Thisnatggal vgas-adgecbp(gﬁampﬁe o pifyspegsqre og ]%H\]H‘;

(455 & gy i Pyt nck Bl updgraoal R puggpiatt and
then héWda 4tGEklud ford IF A& cbBling IeNBE/atk? bath, the reaction mixture was
diluted wEEtTg-%aE/ lrrg})\()ldia]é,lbtéqsﬁq[f,ig q%{tg)sé(lhﬁr(né%lftat%ﬁeﬁqzkgdfaie é%pr P st1rre(¥ at rt.
for L e B B A LBt Pressure to

give ttﬁmﬁi}ﬁé&alﬁmnmhmmesmmanbchmth awhixtuge g Dintetmeryates 7 and 8 using
185-1880C;, 1H NWMR (300 MHz, CDC

the procedure of example 1 to give the title compound as) a vcsi/hite solid, mp = 160-161°C; 'H
NMR (300 MHz, CDCl3) § 9.11 (1H, 5), 9.01 (1H, s), 8.41 (2H, m), 7.56 (1H, dt, J =7.9 and
1.8 Hz), 7.17 (1H, ddd, J = 0.7, 4.8 and 7.7 Hz), 5.60 (1H, m), 4.04 (1H, m), 3.42 (1H, dd, ] =
8.8 and 13.9 Hz), 2.24 (1H, dd, ] = 6.6 and 14.3 Hz), 1.68 (3H, d, ] = 6.9 Hz), 1.37 (2H, m),

and 1.27 (2H, m).

EXAMPLE 15
3-Cyclopropyl-8-[2-(2 H-tetrazol-2-yl)ethyl]-3,8-dihydrobenzo[1.2-d:4.5-

d'lbis| 1,2,3]triazine-4,9-dione

Prepared using previously described procedures from intermediate 20. The compound was
isolated as a white solid; mp = 250-252°C, '"H NMR (300 MHz, CDCls) 6 9.12 (1H, s), 9.08
(1H, s), 8.48 (1H, s), 5.27 (2H, t, ] = 6.0 Hz), 5.07 (2H, t, J = 6.0 Hz), 4.10-4.02 (1H, m) and
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9.14 (IH, s), 9.06 (IH
(IH m, 5.36 IH, dd, ] 9.3

W@ bado/oskis2 J = and 14 1 Hz) 4.71 (2H, t, JPGI/6SB08/010877
Hz), 2.90 (2H dt J = d 6.9 Hz), 2.02 (IH t, J
2.7 Hz) and181 ppm(3 d J = 6.9 Hz). EXAMPLE 13

But - n- -8-f(2 )-I - (I
1.45- li‘l f@?f vnpropan 2-vll -3, 8-di hvdrobenzori., 2-d: 4,5

- d'Ibis[l,2, 31triazine-4,9-dione The title conpound
was prepared frominterrredi ate 17 and internedi ate 2
foll owi ng the procedur g IPhe¢exanple 1 and was
isolated as a white sol = 201- 204 0C, 1H NWR
3-Cyclop@Op W [(2RDI-(1 B tedr ok -y propsi-2-9]-88-dihirebenz a1 62d:4,5-
,.5.90-5.78 (IH, m, 5.23 (IH dd, J = 9.3 and
; 1ne ioney "gd, J = 4.8 and 14.1 Hz), 4.70
(2H, t, J = 7.2 Hz), 2.90 (2H, dt, J = 2.7 and 7.2
Hz), 2.01 (IH t, J = 2.7 Hz) andol ppm (3H, d, J =
6.9 Hz). EXAMPLE 14 3-Cvcl gpyopy! -J8- yridi gov
- propan-2*i y3, 8-di hvdrobgnzo 2-¢: 4, 5-
d' I bis[l,2, 31tri azibpe™4,Y-diSge A M xture of
ni coti naI dehyde T\ L ? g,M S8 mmol ), nitroethane (4.3 nl,
60 mmol ) and i sobutyl am ne (0.2 M) was heated at H

Dlmetﬁlﬁi(i -f(ethok$catbonlNemendldaitpstedphthaleRs( 1 [35rd, Bl69’dnb1}bl)0@dsLd”f§Bolved
r omat ogr aphy (chl orof orm et hyl acet at e/ et hano

in THB O?M@l)smdtr@etga ( mmé) A solianeatiR/QEi(} 682438 @I@ol) e"ow&ter (30 ml)
dd t t
was sl R ks SPUEIRSE N IRy R BoBtSRE Ry acdet o

the co@!@@j MRErStDI FID) HHAdRE sAvER @véﬁorﬁé_d OMRIThix@lE waB disk6l€B8d in DMF
heated at reflux for 5 h. After cooling in an

(100 nil} edditheesplvisat Wapoﬂaeedrtea@npmwmm(&mel -tefirazgl-d cyDpirepan-2-

e S T R SRR e
2-amird- g-tn%&greﬁﬁﬁlah@ﬁkgdtlbmt%@%g O?WT (Bldahg, 6 mmol), NEt,
desired am ne.

reduced pressure to give the The am ne
(3 ml)wad EDGldtée, 336 mmohivweare pddegfani theapiderearasstied yade nitrogen at

45°C flé{)%’gg_ﬁ)t hegg’cl%%ga%&{%lgfgpelal%%as ad:!iicgg cggx%q'ﬁlggﬁiwag Is{frred at45°C

for another 18 hours. The solvent was evaporated, water (100 ml) was added, the pH was

s), 8.41 (IH s), 5.90-5.78
= and 14.1 Hz) 5 5. 16

adjusted to 2 using 2M H>SO, and the mixture was extracted with AcOEt (2 x 100 ml). The
organic phase was washed with saturated sodium bicarbonate solution (100 ml), dried over
sodium sulfate and concentrated. The material was dissolved in THF (50 ml)/methanol (50
ml), Zn/Cu (12g) and HCOOH (3 ml) were added and the mixture was stirred for 15 minutes.
All solids were filtered off and the volatiles evaporated. The material was dissolved in DMF
(30 ml) and isoamyl nitrite (5 ml) was added. After 4 hours the solvent was evaporated. The
product was purified using flash chromatography with ethyl acetate/dichloromethane (65/35)
as the mobile phase. The product crystallized when the solvent was evaporated. The resultant
white solid had the following properties; mp = 233 — 235 °C,; 'H NMR (300 MHz, CDCl3) &
9.14 (1H, s), 9.02 (1H, s), 8.60 (1H, s), 5.90 — 5.77 (1H, m), 5.25 (1H, dd, J = 9.6 and 14.4
Hz), 491 (1H, dd, J = 4.8 and 14.4 Hz), 4.13 - 4.00 (1H, m), 1.77 (3H, d, J = 6.6 Hz) and
1.45 - 1.22 ppm (4H, m).
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NVR (300 MHz, CDCI3) d 9.1 1 (IH, s), 9.01 (IH s),
8.41 (2H, m, 7.56 (IH dt, J =7.9 and 1.8 Hz), 7.17

W@ bddo/oskis J = 0.7, 4.8 and 7.7 Hz), 5.60 (I H, Pei/ps2009d10877
(I1H m, 3.42 (IH dd, J = 8 and 13.9 Hz), 2.24 (IH,
dd, J = 6.6 and 14.3 Hz), 1.68 (3H, d, J 6.9 Hz), 1.37
(2H, m, and 1.27 (2H, m. EXAMPLE 15 S-Cvcl opropyl- -

- -tetrazol - Z-vnet hyl | -gERaVpVvEnobenzori ~- d -
d' 1b| st 2, 31tr|a2|ne 479-drone Prepared using

, . betiiaze ¢ van-2¢ vl h3i8nd iy drep vaimiduid,S-

The Co ond vva3|solated as a white solid; mp =
glg—'%‘@—%—?%ﬁ’ NMR (300 MHz, CDd 3) d912(IH s),

9.08 (IH, s), 848(IH s), 5.2742H t, 6.0 Hz),

5.07 (2H, t, J = 6.0 Hz), 10402€ﬁ
andl. 45-1. 24 ppm (4H, m .7 S—C,\/cl opropyl - -

N-1-dJy-tetrazol - [Ny, N
propan- Z-vn- S"- dlﬁvglr/\?l;nz fln- dN"
d' I bisri,2,31triaZi ne-4,9-di one Di et hyl '
th bonyl ) 5-nitrot ht hal at . 85 ¢,
Dunetaylﬁzrﬁm»%?%&?é@"yﬂp%g&m@v@@trwﬁr%m%&’ GoTRD)e 3l ey dssolved
in THl(f %%b ﬂl); andMS@ glgéel é%] ) Wh&&n S EH ( ?r%srg@b)nuhel)\;ﬁh%er (30 ml)

was a m Xt ure was rred
was add2), 4ralrthd ikture Waslstoedd GO1C Mg ifat 1w Hgldit@dhlpuctah@ was added to

coql ed m xtur nd the sal t eva ted. The. -
NN N R, T
(100 11?%9?@ h%tsgﬁfehpe\f HBY&i tWEi'EﬁE)ve water. £2R) 1-(1H- tetrazol 1- ){l)propan -2-

IHtetr zoI | -yl) propan- am ne hydrochl oride
amine (t@ﬂfbchijpndﬁ (66toing, vasnal) sae HisselvéeduinDMAF((80 nmi) )lném‘ﬁed to the crude

e A IS A T Sy v
3 ml)%b d EDC R/va[gg % D 81) éé amla}ld\fﬁrﬁu&%%s%ﬁgreﬁ Iﬁﬁder nitrogen at

nitrogen at 45C for

45°C fbﬁlZl I5Shoufsy Clyolppagpylanming €1 ml)lwad ddedsndthdanixand v&tahetlrred at 45°C
m xture was stirred at 45C for anot her 18 hours. The

for anefher/kihougaThe\salysnaaticvanaratsd, watso (MO mi)ysasadded the pid was
adj ustg(ﬂo%sing 2M H,S0, and the mixture was extracted with ethyl acetate (2 x 100 ml).

The organic phase was washed with saturated sodium bicarbonate solution (100 ml), dried
over sodium sulfate and concentrated. The material was dissolved in THF (50 ml)/ Methanol
(50 ml), Zn/Cu (12g) and HCOOH (3 ml) were added and the mixture was stirred for 15
minutes. All solids were filtered off and the volatiles evaporated. The material was dissolved
in DMF (50 ml) and toluene (250 ml), and toluene sulfonic acid (500 mg) was added. The
mixture was heated and ~10 ml toluene distilled off. While distilling, a solution of trimethyl
orthoformate (5 ml) in toluene (5 ml) was added portion wise within 15 minutes. After
cooling, ethyl acetate (200 ml) was added and the mixture was extracted with saturated
sodium bicarbonate solution (100 ml), dried over sodium sulfate and concentrated. The
product was purified using flash chromatography with chloroform/ethyl acetate/methanol
(60/36/4) as the mobile phase. The solvent was evaporated and the product crystallized from
dichloromethane/ethyl acetate. The resulting white solid had the following properties; mp =
221 —-223 °C; 'H NMR (300 MHz, CDCl) 8 8.62 (1H, s), 8.60 (1H, s), 8.46 (1H, s), 8.14
(1H, s), 7.72 (1H, s), 5.39 (1H, dd, J = 7.8 and 13.5 Hz), 5.22 — 5.05 (1H, m), 5.06 (1H, dd, J
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adjusted to 2 using 2M H2SO4 and the m xture was
extracted with AcOEt (2 100 nml). The organi c phase was
woR®besB7t t h sat urat ed sodi um bi car bonat e sol up¢DHSZ029010877
m ), dried over sodiumsulfgte and concentrated. The
rraterial was di ssol ved in THF (50 m )/ methanol (50

-5 0 PRSI, ) (1) PR S5 o .0

- 0.93 bpit@Hegh)of f and the vol ati | es evaporated. The
material was dissolved in DM (30 m) and isoanyl
nitrite (5 mM) was added. After 4 hours the sol vent

was evaporated. The prm?rifi ed using flash

chromat ogr aphy with et / di chl or omat hane
3-

was evapor at ed. e resultant white

MMMQOW ng properties; np = 233 - 235 0C

1H NWR (300 MHz, CDCI3) d 9.14 (IH s), 9.02 (IH s),

8.60 (IH s), 5.90 - 5.77 (IH, m, 5.25 (IH dd, J =

9.6 and 14.4 Hz), 4.91 (IH dd, J = 4. 8 and 14.4 Hz),

4.13 - 4.00 (IH, n), 1.77 (3H, d,jJ = 618 Hz) and 1.45

- 1.22 ppm (4H, ) . EXAMP mrbperyl 8-f(2

)-1-(2Htetrazol - 24 [.o IIN38d|hvdropyr|rrido

f4,5- g]qui nazol i%Ge4, ot dilbne Di het hyl

2-[ (et hoxycar bonyINfgm -2 ni troter epht hal ate (1.85 g,

5.67 nmmol) was dissolved in THF (30 ml) and Met hanol
Prepar%é%ron&)nte&&ﬁ%gtfgo&ir%t :?#oéneh)\g%ﬁ?gcxﬁgﬂgf? F}lg é‘&u‘ﬂ@ﬁ hite solid

had thb@bl16Wnglfopértieselp eahbanieC;at NMR Y360l Nz t(ODCl];e §9.15 (1H, s),
cool ed m xture and the sol vent evapo

206 (Moo H G 28 O RGO L T AR08, hOy S AR LA Fr2), 5.17 (1HL
d
dd, J‘(g ) ?éﬁ?gt ?2@0 2H0 f) pr opﬁag?’3 (z%m ne hy%?%%’h?é‘ﬂ (3H s) and

182pf,§10(@Hrrg;137mmi) was di ssolved in DVF (80 nml) and
added to the crude 2-am no-5-nitroterephthalic acid.

DVAP (733 ng, 6 mmol), HOBT (81 1 ng, 6 nmmol ), NEt 3
(3 mM) and EDCl (4.5g, 23.5 mmol) were added and the
m xture was stirred und}XAMRIuEg n at 45C for 2.5

3-(2- Mo S et SRR DY LGP aboi2 Thbr ot 2 s A 3123

triazino[4.5-glquinazoline-4.9-dione

LY
Intermediate 22 (460 mg, 1.50 mmol) was dissolved in THF (80 ml). A solution of potassium
hydroxide (1.0g) in water (20 ml) was added, and the mixture was stirred at RT for 90
minutes. Hydrochloric acid was added to the cooled mixture (= pH2) and the solvent
evaporated. The mixture was dissolved in DMF (100 ml) and the solvent evaporated to
remove the water. DMF (70 ml), intermediate 1 (310 mg, 1.55 mmol), DMAP (189 mg, 1.55
mmol), HOBT (209 mg, 1.55 mmol), NEt; (2 ml) and EDCI (2.0g, 10.4 mmol) were added

and the mixture was stirred under nitrogen at 55°C for 2 hours. The solvent was evaporated,

water (100 ml) was added, the pH was adjusted to 2 using 2M H,SO4 and the mixture was
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for another 18 hours. The sol vent was evapor at ed,
water (100 m) was added, the pH was adjusted to 2
wWaQ200093828 H2SO4 and the m xture was extract ed PET/KS2008/010877
ethyl acetate (2 x 100 n1)“”The or gani ¢ phase was
mashed wi th saturated sodi um bi carbonate sol ution (100
dried over sodium sulfate and concentrated. The
' Y.  ¥Hk0 Hf THe)orgdvied ©hvak Mhshed with
exnad%?kﬁméﬁ%%u (fg%?égﬁneg%%OH ? meregaddgﬁﬁand t he
saturatﬁd s«tdlmna bieasbitate sodatidno(l 00 mlmdn@d oyer sadjung sylfaie apgbpencentrated.

filtered,.of nd.the v f] ev
The mafggigioy s ciggetvein disontCh o e £ AL Biropkeia (600 ey was
added. "hk:mikffe tnak hened avd Lomhi salekst cﬁﬁﬁ@dﬂﬂﬂ Wiite disiiligidg, al$vdution of
m xture was heated and ~10 ml toluene distilled off.

tnmeﬂwh pnhomrmauel(ﬁ mﬂg in ¢gioxarieSinah) wap aﬂqiqdrmrhw Weﬁet(h &/ minute). After

coohngvi sg%lr%ac} % q,\urj}éncrﬁr t %léeus%rllliﬁ(ng(il%%ﬂy\@ng’ ace ture was

extracted QQthBthylWestaRAd &1 (NA1)! dgeddvet U(B(ﬂum&ﬁ’@tétaha@bﬂ@bn%teh The
sat urat ed sodi um bi car bonate sol ution (100 m), dried

producowes psnﬂﬁah mlsg lﬂfadt chramdtogtpbi Ntlﬂ?atpb@ne/wrm(éé]@@b ag\ihe mobile

urifi ronato h

phase. Sib sruf e Papy (o Bl OARABIOREGE: F0MIBI0 MEiz, GRCIs) 5 9.09
I o4t L 25-5.10

(IH, s%??aﬁ?"%?g 7R e AL, Y05 4 o 926 LD o), 5.
(1H, ndCRO(E, dhd =r £5 lahcﬁ uag M) 4é0$ﬂHJ )] Fred7H B3 D61(RIAwW, Agr 5.7Hz),

erties; - 223 C, 1H NWR (300 MHz, CDd 3)

3.39 (3618;?612(1417P|PP§) 3Hsdsb—(%ﬂ{2s) 8.46 (IH s), 8.14 (IH,

s), 7.72 (IH, s), 5.39 (IH dd, J = 7.8 and 13.5 Hz),

5.22 - 5.05 (IH, n), 5.06 (IH dd, J= 4.8 and 13.8

Hz), 3.31 - 3.21 (IH, e gt d. J = 6.9 Hz),
1.30-1.15 (2H, m and T — ppm (4H, nm). EXAMPLE
' D2 -3.8-dihvdrobenzo[1,2-

-vnpropan- - 3. 8-di hvdr obenzo[ |, 2-d: 4.5

d:4.,5-d']bjis triazi dipfiene- 4, 9-d i one Prepared from
internmedi ate 22 using the procedure of exanple 1. The
resulting white solid had the fgJlowi ng properties; np
=145-147C, 1H NWVR (300 Mix DCLIB) d 9.15 (IH, s),
9.06 (IH s), 8.41 (IH, "é) oq' JBOY(IH m, 5.37

(I'H, dd, J—87<,Hﬂd/‘1~?

N=N  Me
Prepared from 1-pyridin-3-ylmethanamine and intermediate 19 using the procedure of
example 16. The resulting white solid had the following properties: mp: ~ 200°C degradation,
'H NMR (300 MHz, CDs0D/CDCl3) & 9.07 (1H, s), 8.89 (1H, s), 8.87 (1H, s), 8.67 (1H, d,J
= 5.4Hz), 8.54 (1H, d, ] = 8.1Hz), 8.26 (1H, s), 7.90 (1H, dd, J = 5.4 and 8.1Hz), 5.72 (2H, s),
5.70-5.58 (1H, m), 5.18 (1H, dd, J = 8.7 and 14.1 Hz), 5.03 (1H, dd, J = 4.5 and 14.4 Hz) and
1.63 ppm (3H, d, J = 6.9Hz).

EXAMPLE 21
3-Prop-2-yn-1-y1-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'}bis[1.2,3]triazine-4,9-dione
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dd, J = 4.5 and 13.8 Hz), 4.75 (2H, t, J 5.7Hz), 3.93
(2H, t, J 5.7Hz), 3.40 (3H, s) and 1.82 ppm (3H, d, J
WGe2009088752 EXAVPLE 19 3- (2- Met hoxyet hyl ) - 8- r ( 2R)F/USZ028/010877

-tetrazol - 2- vnpr opan- 2-vn- 3, 8-di hvdrofl, 2, 31

triazino[4,5-glquinazo|ine-ﬁ29 di one Internediate 22

(460 ng, 1.50 mmol) was dissolved,in THF (80 nl). A

sol uti on of pOt&SSIUﬁ]hyerXIde 1.Qg) in water (20

m) was added, and the nifXt UFe WasNStRgl ed at RT for

90 m nut es. Fwdro% aci-eh was -added to the cool ed

m xture ( pH2) anﬁwgﬁgﬁgol|ent evaporated. The m xture

was di ssolved in (1 0 n1) and the sol vent

evaporated to renove the water. DVF (70 nl),

e\% Hé'@éhhed ﬁlbﬂééﬂl(rés&ﬁumigolaﬂad% a white

Prepart qé’;ﬂ 5&8%{15' 1a§118%§#g@in &@ . NEt 3 71}
solid; (P 93092014 MHINMRE(BQOMHMCE%)@f%l W, Lﬁ)aeg %élH s) 8.42 (1H,

stirred_under ep 5 - n
5 5.9 BE(ApAPRORS (Wl (100 Y AUDadaed by Rl petilg)'s 17 1k
a t I Lg® BHI & J = 6 9H
dd,J V\gjsgte@?rqgcltlgz 2% (rﬂgl gmzl;?%?ﬂgine/ Tﬂ%m)((z [1 2 X 15Z())
m ). The organlc phase was washed w th saturated
sodi um bi car bonate solution (100 m ), dried over

sodi um sul fate and condeXAMMIPEH.22The materi al was
dlssolved in dloxane (150 n1) theno-tolge e .3 p_h%_

off Wiile distilling, a
-Jgﬂ?ho formate (5 m) in dioxane
(5 M) was added portion wise ( 1 m/ mnute). After
cool ing, saturated sodi um bi carboate sol ution (100

m ) was added and the n1x§awe ) L{ﬁited with ethyl
ul fate and

acetate (2 x 100 n1) dried @
concentrated. The tNwe
chr omat ogr aphy mng olugna acetone (80/20) as the
nobi | e phase. The resultlng foam had the foll ow ng
properties: 1H NVR (300 MHz, CDO 3) d 9.09 (IH, s),
Prepa&d@orﬁhﬁtemﬁ}dwﬁ Band hx’nlmoa&etoﬂitrﬂ& uging the procedure of |e}qample 16. The

d, J=7.5and 13.8 o) L (W
title cgm,pognd:w.gs solpte as3a whils )sohci %—21& }gjl\%q% 8%8 z, CDCl3)
59.1% &, & od2TiR; §%)a2 (11, ), 5.92-5.80 (1H, m), 5.38 (2H, s), 5.37 (1H, dd, J =
9.0 and 13.8 Hz), 5.18 (1H, dd, J = 4.5 and 13.8 Hz) and 1.84 ppm (3H, d, J = 6.9Hz).

EXAMPLE 23
3-Cyclopropyl-8-[(2R)-1-( 2 H-tetrazol-2-vl)but-3-yn-2-v1]-3,8-dihydrobenzo[1,2-d:4.5-

d'lbis[1,2,3]triazine-4,9-dione

(o}
,;(/N r]l/A
N« \-‘N _N
Y ¢
N=N “ (0]

The title compound was prepared from intermediate 23 (de-protected with TFA) and

intermediate 19 using the procedure of example 16. The resulting white solid had the
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3.39 (3H, s) and 1.79 ppm (3H, d, J = 7.2Hz). EXAMPLE
20 3-rPyridin-3-ylnmethyl)-8-r(2 )-1-(2
WO 2@9038761 - 2- vnpr opan- 2- vl | - 3, 8- di hvdr oben2on, BET/US2008/010877
d:4,5-d"]bisf 1,2,31 triazing-4,9 -dione Prepared from
| - pyridin-3-yl nethananiine and internmedi ate 19 using
the procedure of exanple 16. The resulting white solid
| -PIOeer HINSIR (300 MHZ ASCHPE 9AGU D), 9.03 (1H,
follovh%d?\llto era‘e@ rhmmcm Pes e (300 MH T Hg) dﬂtl ), 9-03 (
s), 84(3I(I1-IH s) | 6 ﬂ) @43((11&1, mg)5.58 (B, dd, B = %0 apd=35 HHz)S 398(15h dd, J = 4.8

o 153 M R S 6B 4 - Bl e i vl
(IH, dd, J =8.7 and 14.1 Hz), 5.03 (IH, dd, J =
and 14.4 Fh) and 1.63 ppm (3H, d, J = 6.9%&). EXANPLE

21 3-Prop- 2 vn- 1 -yl - 8- rEXAMIPLE 24
-tetrazol noropan 2-vn-3, 8- dlhvdroo-n&pn
8 tO-llt—- 3.8

lgenio 1.2-d:4.5-

' r ng previously described procedures

oY £ n‘wl%“l’J"FéV\mte solid np = 209-21 1C, 1H NVR
(300 MHz, CDC 3) d 9.17 (IH, s) 9.09 (IH s), 8.42
(IH, s), 5.90-5.80 (IH, d, J =8.7 and
14.1 Hz), 5.29 (2H, d, J x?. 5] (IH, dd, J =
4.8 and 14.1 Hz), 2,45 &-4Hz) and 1.83 ppm
(3H, d, J:69Hz)NE§(A LE)22 X 4,09- Di 0x0- 8- K2i ?) -1 - (2
“tetrazol - 2- yl ) propel 2- n- 8, 9- di hydr obenzori , 2- d: 4, 5-
d' 1bi sfl, 2, 31triazin-3(4 VWUacetonitrile Prepared from
internediate 1 and am noacetonitrile using the

Prepaféld ﬁ? CerRledB¥20R| (8e %affbtec;[&? V&Ilﬂht TFA?@HH’QH@HnM&teD following the
Isolated as a white solid;, np = 209-212C, 1H NWR (300

proceditiz of EDEhpI8)16d Te 1&u(ting, wlsl‘;q scmdlmad(thﬂfolb)wmg prapetties; mp >195°C

S 5.

(desraghtionin 1 51 90 MTACRER oghl ! 6L 9 R0LetR, BFsdHr o) 646
6.41 FRImd: 841RRE (3 =% 5 dnF 191%8) 5.20 (1H, dd, T = 6.0 and 14.1 Hz), 4.11-

4.03 (1H, m), 2.70 (1H, d, ] = 2.1Hz) and 1.45-1.24 ppm (4H, m).

EXAMPLE 25
3-Cyclopropyl-8-[(2R)-1-( 2H-1.2 3-triazol-2-yl)propan-2-yl]-3.8-dihydrobenzo|1,2-d:4,5-

d'lbis[1,2,3]triazine-4,9-dione.

D
Prepared using previously described procedures from intermediate 25 and isolated as a white
solid; mp =189-192°C , 'H NMR (300 MHz, CDCl3) 8 9.14 (1H, s), 9.04 (1H, s), 7.48 (2H,
s), 5.87-5.75 (1H, m), 5.11 (1H, dd, J = 9.0 and 14.1 Hz), 4.94 (1H, dd, J = 4.8 and 14.1 Hz),
4.10-4.02 (1H, m), 1.77 3H, d, J = 6.9Hz) and 1.43-1.24 ppm (4H, m).



10

15

20

25

EXAMPLE 23 3-Cvcl opropyl -8-r(2 )-1-(2

-tetrazol - 2-vnbut - 3-vn- 2-vl | - 3, 8-di hydrobenzori, 2-d: 4,
wW®G200d/084355[ | , 2., 31t ri azi ne-4, 9-di one The titl| ePCOIRI0$1010877

was prepared fronrrnternedrate 23 (de-protected with

TFA) and internediate 19 usi®ng the procedure of

exanple 16. The resulting white solid had thefoll ow ng

properties: np = 224-2 (300 MHz, CDA 3) d

. (3L

d'|bis[d . 3)drinzide-d.Bdibnk3. 8 Hz), 4.10-4.02 (IH m, 2.69 (IH
, J = 2.4Hz) and 1.45-1.22 ppm (4H, nm). EXAWVPLE 24
3-Cvcl opropyl -8-r(2 )-1-(I o
-tetrazol -1-yl)but-3-vn- 2)/ l-3,8 di/@drobenzori 2-d: 4
, 5- d'1bisri,2,31tri azi neN ' repared from
i nter medi ate 24 (d,er-\ hNTFA)  and
i nternedi ate 19 f g tithe pro'%edure of exanple 16.
The resulting vvhrte solr fad the fol | ow ng
Preparfd Qﬁﬁg br&%usgpdeié@l%a froegfsatdn® hiternlddidi/Bo éﬁ@&oMﬂiﬂ, as a white
(IH s), 9.07 (IH s), 875é ﬁ)
solid; ﬁp4ﬁ@0 B03°C ( HHNMVR, (380 BAHZ, IGDCHS 934<1H, 9, 303 (1H, 9, 7.62 (1H,

51,758 (1L, 50 5 9% 57ts 1P 14 (il DY nand T e b (frd. 7 =5
and 14'? wakg:%?ﬂsm?/lcb’p?}?Wb =& §Iﬁ% ahdl1:4421.22 ppm (4H, m).

riaz npropa | - 3,"8-di hvdr obenzon, 2-
4,5- d' 1bisfl, 2,31tri azi ne-4, 9 di one Prepared using
previously descri bed procedures frominternedi ate 25

and isolated as a whit&EXAMRLERDP =189-192C , 1H NWR
(300 Mz, CDO3) d 0 14 (IH <), 9

14 1 .Hy Hde 4.8and141Hz)

m@%‘ﬁ@@—éﬁ% 1.77 (3H, d, J = 6.9Hz) and
1.43-1.24 ppm (4H, m.EXAMPLE 26 S-Cyclopropyl- - -I
-d -l -triazol-l -vnpropan- -vn- fdi hvdrobenzofl -d -

Prepared using previously described procedures from intermediate 25 and isolated as a white
solid; mp = 202-204°C , 'H NMR (300 MHz, CDCl;) & 9.14 (1H, s), 9.06 (1H, s), 7.48 (2H,
s), 5.87-5.75 (1H, m), 5.14 (1H, dd, J = 8.7 and 13.8 Hz), 4.95 (1H, dd, ] = 4.5 and 13.8 Hz),
4.14 (3H, s) and 1.77 (3H, d, J = 7.2Hz).

EXAMPLE 28
3-Methyl-8-[(2R)-1-( 1H-1.2.3-triazol-1-yl)propan-2-yl}-3,8-dihydrobenzo [1,2-d:4.5-
d'lbis[1.2.3 [triazine-4.9-dione

o]
N
'}‘// ,;I,Me
N\N ‘,\\N N//N

N /\[
\=/ Me O

Prepared using previously described procedures from intermediate 26 and isolated as a white
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d 1bis 1,2,31 triazine-4,9-dione Prepared using
previously descri bed procedures frominternedi ate 26
w@eahoi030Fat ed as a white solid; rrp: 200- 203C , PATHUNUBB/010877
(300 MHz, CDA3) d 9.14 (IH,s 9.03 (IH, s), 7.62
(IH s), 7.58 (IH s), 5.88"%. 76 (IH, ), 5. 14 (IH,
dd, J = 9.0 and 14.4 Hz), 4.88 (IH, dd, J = 5.1 and
solid; Jnﬁ, d%f@zsa‘%ﬁ%éﬂ\% (gwam cﬂcNéZS 634, (11?& sﬂ9%)5Q1&FE)2762 (1H,
hyl
s), 7.5 1H; £)25.88- 577(1H m) 514(1H dd,J= 96and141Hz) 487(1H dd I=51

3- 3, 8-di hydr obenzof |, 2-
and”dlhré b‘{ 35'?§?F‘n‘§ é%t(ﬂ:la% negé\igz) di one Prepared using
previously described procedures frominternedi ate 25
and isolated as a white solid; np = 202-204C, 1H NMWR
(300 MHz, CDCI3) d 9.1 ,906(|Hs)748
(2H, s), 587575(IHAE PE}EZQ(IH dd, J = 8.7 and
3-(2-Meth8xvéthy) 8- 3R} -1 H2 HdH2, 3Jtrrazdl B-vhpdoyiih- B-VIHZ3 8-dih¢drobenzo[1.2-
and 1.77 (3H d, J = 7.2Hz). EXAMPLE 28
I 2,3-triazol -1-yl)propan-2-vn-
3, 8- dlhvdrobenzo[l 2-d:4,5- d'Ibis[l,2, 31triazine-4,9
-di one Prepared using previously descrhj,ebed procedur es
frominternediate 26 and_jnsolat /a&/a{-,mhitesolid; mp
= 231-233C , 1H NI\/R (30d|“ DC)' 3) 9.14 (IH, s),
905(IH s) S| H, s) 5.88-5.77
(1 H, ,514(| lddMe] 96and141Hz) 487(IH

dd, J = 5.1 and 14.1 Hz), 4.14 (3H _s) and 1.77 q_l
The t)@le prgp@Indz yas pProRergdefrom intermediates 22 “and 25 using the procedure of

2- Vet n I
examp?f? R, t? %ﬁg%@ 1ﬁpr opaé)og Mﬁ%BCQCdai)h dr E)le%fzs&’[? O%(IH ), 747
(2H, ssi Hgdsdid (s kd); 2.18iHaad, me- 4.09md 1|4mnHz)The94t(m éd, J 4.8 and 14.4
onpound was prepared frominternedi ates 22 and

Hz), 4uB (gltthé =p- é&éﬂ@uﬁ&dmes«dnpﬁé Hz), B3 91@EL shewed 1. 7§m3ﬁm J=72
Hy. (300 Mz, CDO 3) d 9.13 (IH s), 9.05 (IH s), 7.47

EXAMPLE 30
3-Cyclopropvl-8-[(2R)-1-(1H-1,2.4-triazol-1-yl)propan-2-yl}-3.8-dihydrobenzo(1.2-d:4,5-

d'lbis[1,2,3]triazine-4,9-dione

Prepared from intermediate 27 using previously described procedures; mp = 195-199°C, 'H
NMR (300 MHz, CDCl;) & 9.14 (1H, s), 9.04 (1H, s), 8.02 (1H, s), 7.83 (1H, s), 5.90-5.80
(1H, m), 4.96 (1H, dd, J = 9.3 and 13.8 Hz), 4.67 (1H, dd, J = 5.1 and 13.8 Hz), 4.10-4.03
(1H, m), 1.73 (3H, d, J = 6.6 Hz) and 1.45-1.25 ppm (4H, m).



10

15

20

(2H, s), 5.86-5.74 (IH m, 5.10 (IH dd, J = 9.0 and
14.4 Hz), 4.94 (IH dd, J = 4.8 and 14.4 Hz), 4.73
W@ 2049/088752) = 5.1 Hz), 3.92 (2H, t, J = 5.1 Hz)PCBUSH08/010877
(3H, s) and 1.76 (3H, d, J 7 7.2 Hz). EXAMPLE 30
3-Cvcl opropyl -8-r(2 )-1-(l
-1,2,4-triazol-1-vnpro I , 8-di hydr obenzof |, 2-d
4, 5- d'IbisU,2,31tria%aA$1, 3|one Preparedfrom
3-cvcio|ibfr6mesii1atHl-axha:ﬂimgylmmphnmms@dn_:ydbdmbgnggzedm,ss
= 195-199C, 1H NWR (300 MHz, CDCA3) d 9.14 (IH, s),

. =
d'|bisid. 3 tripzine<)9-dipne> (| H, s), 7.83 (IH, s), 5.90-5.80

(IH, m), 4.96 (IH dd, J = 9.3 and 13.8 Hz), 4.67 (IH,
dd, J:51and138Hz) 4.10-4.503 (AH m, 1.73 (3H,
d, J = 6.6 Hz) and145 W5 tapr AF,—m . EXAVPLE 31

,/Ml)propan 2"11- 3., 8-

3- chlopropyl [ ,

dlhydrobellzorl %iéb

d Ibis[l,2, 31tr|az -4M9 8i one Prepared from

|nterned|ate 28 using previously described procedures;
Preparng fronl i8eBQMM: 28HiSNRIESD0s descritpdi mByceduresy mp(F f78-180°C; 'H

o oo a2y Sy ol o bl 7 Bt L o

o, 8
=21 g gé%?(i)lzlﬂ{((j%dﬂm_ls@@h(ﬂ{b 5%5?&1}9 1%)6\41811 SﬁH ddiz) = 9.3 and

13.8 Hy), 4.62 §BH( 3d4,J d,5.Vand 63.8 H) 4880 ‘10040111, 2, bé?n(iél,l—ﬂ J=6.9 Hz)
3- thhyl 8-fl-(l
and 1-‘5[(}5)1rzgzﬂﬂm ‘E§rlr§1 ropan- 2-yl 1- 3, 8- di hvdr obenzof |, 2-d: 4, 5-
d lbis[l,2,3]triazine-4,9-dione Prepared from
i ntermedi ates 28 and 9 and 10 usi ng previously

descri bed procedures._EﬂEAﬂﬂﬁHtggng white solid had

the follow ng properties—m 1-203 0C, 1H NWR (300

Prepared from intermediates 28 and 9 and 10 using previously described procedures. The
resulting white solid had the following properties: mp = 201-203°C; '"H NMR (300 MHz,
CDCl;) & 9.11 (1H, s), 9.04 (1H, s), 7.37 (1H, d, ] = 1.2 Hz), 7.30 (1H, d, ] = 2.1 Hz), 6.10
(1H, dd, J = 1.2 and 2.1 Hz), 5.86-5.74 (1H, m), 4.81 (1H, dd, ] = 9.3 and 14.1 Hz), 4.62 (1H,
dd, J = 5.1 and 14.1 Hz), 4.12 (3H, s) and 1.69 ppm (3H, d, J = 6.9 Hz).

EXAMPLE 33

(2R)-2-(8-Cvyclopropyl-4,9-dioxo-8,9-dihydrobenzo[1.2-d:4.5-d']|bis(1,2,3]triazin-3(4H)-
yDpropyl thiocyanate
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(IH, dd, J 1.2 and 2.1 Hz), 5.86-5.74 (IH m, 4.81
(IH, dd, J 9.3 and 14.1 Hz), 4.62 (IH, dd, J 5.1 and
wazeovossry2 4.12 (3H, s) and 1.69 ppm (3H, d, JPET/6SB08/010877
Hz) . EXAMPLE 33 77
(2i ?)-2-(8-Cvcl opropyl -4, 9-di oxo- 8, 9-di hvdr obenzoU, 2-d
:4,5-d" 1bi sfl, 2,31triazi n-3(4H) - vDpropyl
t hi ocyanat ePrepared frominter dLﬂe 29 and
i nternediates 7 and 8 fo#! procedure in
s@lid had the follow ng

exanple 1. The resu ng;':
properties: np = 17 J-ﬁéﬁo 1H NWR (300 MHz, cDd 3) d
9.18 (IH, s), 9.14 WIH s}, 5.73-5.62 (IH, m),
4.10-4.03 (IH, nm), 3.74 (IH, dd, J = 9.0 and 14.4 Hz),
PreparBd %n{ intbrnebdjate) 25 add Bltanrédﬂacﬁesﬂ hid) § follo®ing 8id, prdcediiresin example

and 1.45-1.25 ppm (4 m . . EXAMPLE 34 |
1. Thegx:egupng Wite| sofif. I@drtpg fgllqvag ‘properties: mp = 178-180°C, 'H NMR (300

ra r 0 d
Mz, RREE Qs A MRS o, S7dedi B RPNy il 274
dd, J < Oteake di at1ez)38. 30511 dar ¢\= 98Sdnd Ues ¢17) PEF0 FBEC IV S 6HZ) and
The resulting white solid had the fol |l ow ng
L.45-125aqpen (4f8gm).np = 132-1340C, 1H NWR (300 MHz, CDO 3) d
9.14 (IH s), 9.08 (IH s), 5.82-5.68 (IH, n), 4.21
(3H, s), 4.20-4.00 (IH, m, 3.71 (IH dd, J = 8.4 and
15.0 Hz), 3.54 (IH, ddé&é&i&&ggégnd 15.0 Hz), 1.75
(3H, d, J = 6.9 Hz) an = ppm (4H, nm). EXAMPLE
3- But-%%n-[\l/ gl 8-]I2R)-1- 2H-tetrazol 2- -3.8-dih drobenzo 1,2-d:4.5-
Cl Opropy T OXO- T DI s
d'[bis[di2\3trinziagidD-di FD yI)propyIInethanesulfonan1deThe
title conpound was prepared frominternedi ate 32 using
t he procedure of exanple 1. The reésul Al ng white solid
had the foll ow ng propert&“ -197C, 1H NWR
(300 MHz, CDO 3) dN9 13 (% 9'09 (IH s),
5. 53-5. 42 (IH, My h = 6.0 Hz), 4.13-
4.03 (IH m, 3. 8&¢3464M€2= m, 2 94 (3H, s), 1.66
(3H d, J =6.3 k) and 1.44-1.24 ppm

Prepared from intermediate 30 using previously described procedures. The resulting white
solid had the following properties: mp = 132-134°C; 'H NMR (300 MHz, CDCl3) § 9.14 (1H,
s), 9.08 (1H, s), 5.82-5.68 (1H, m), 4.21 (3H, s), 4.20-4.00 (1H, m), 3.71 (1H, dd, J = 8.4 and
15.0 Hz), 3.54 (1H, dd, J = 6.0 and 15.0 Hz), 1.75 (3H, d, ] = 6.9 Hz) and 1.42-1.20 ppm (4H,

m).

EXAMPLE 35
N-[(2R)-2-(8-Cyclopropyl-4,9-dioxo-8,9-dihvdrobenzo{1,2-d:4.,5-d '} bis[1.2,3]triazin-

3(4H)-yDpropyvllmethanesulfonamide
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(4H, m. EXAMPLE 36 3(4Jy)-VI)PrOPvII-Nneth ylneth
anesul f onam de Title conpound prepared from
WO ni0eosasdt at e 33 usi ng the procedures of exanpP@r/US20081¢10877
resulting white solid had thg follow ng properties: np
= 170-172C;, 1H NWR (300 MHz, CDA3) d 9.15 (IH, s),
The tifle %n{(ﬂo'ﬁ'nd Sas éeﬁzﬁs@sﬁn gﬂtgiznéﬂate ‘32]19)1% 2@ }(rb!:'&du?@ of example 1.
an
The re}suﬁumnwhmd sg)hd-lzh)ad tBe IBlI¢BiHE gppexﬁes?&np%l9§§l97f§,6d H Nl\/IR (300

MHz, @5@13&grlgpggw ’3@2?@5’ J: 883507000 3% B  TEVRHE,), 4.13-

| ()33 f k3387 di -
402 L 33 LR PRIIHY 20 i) Lo YN SPREREL124 o

(4H, m)on‘pound prepared frominternedi ates 19 and 34
follow ng the procedure in exanple 16. The resulting
white solid had the foll owi ng properties: np = 188 -
190 0C; 1H NWR (300 MHz, CDA3) d 9.14 (IH, s), 9.04
(IH s) 7.26 - 6.85 (EXAMPLE367 (IH dt, J = 2.1

N- s3- vf-gg d10x.o-8]9 é bgdr
I?Enﬁﬁh e‘tﬁal}/elsu(fg amlde

RVI -(29-1,2,3-triazol -2-vnpropan-23-yl] -

3, 8-di hvdrobenzori ., 2-d: 4. §-d | bi srﬂ, 31triazine-4,9
-dione The title @Qr]poundeva epat'ed from

i nternmedi ates 1 gpeS3F~LoN onhpg~{ e procedure in
exanpl e 1. Theresulw fte solid had the follow ng
properties: = 139-14 C, 1H NWR (300 MHz, CDO 3)

Title gcin?pq;.omgoprgpaﬁ)l (flr?%lhol%e | Hdiél%:) %? #sm&j&le Jproc%fi & 4§ %%rrl_l'ale 1. The
resumhg)whlfe dotid( had ttﬁdfolléwnggﬂ)@enibé thpH)1,709.72°0; (H NMRJ(300 MHz,
= 9.0 and 13.8 IH dd, J = 4.5 and 13.8

CDC1;9|@9 15 (84, 3n14d1H) s); 57%625. %Ill-é,rm) B 54.00 (1H, m), 3.89 (1H, dd, J =
9.3 and 14.1 Hz), 3.40 (1H, dd, J = 4.5 and 14.1 Hz), 3.95 (3H, s), 2.75 (3H, s), 1.69 (3H, d,J
= 6.6 Hz) and 1.42-1.22 ppm (4H, m).

EXAMPLE 37
3-Cyclopropyl-8-[(25)-1-(3-fluorophenyh)but-3-yn-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-

d']bis|[1,2.3}triazine-4,9-dione

Title compound prepared from intermediates 19 and 34 following the procedure in example
16. The resulting white solid had the following properties: mp = 188 - 190 °C; '"H NMR (300
MHz, CDCls) & 9.14 (1H, s), 9.04 (1H, s), 7.26 — 6.85 (4H, m), 6.17 (1H, dt,J = 2.1 and 7.5
Hz), 4.09 - 4.01 (1H, m), 3.55 (2H, d, J = 7.5 Hz), 2.53 (1H, d, J = 2.1 Hz) and 1.43 — 1.23
ppm (4H, m).
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ppm (3H, d, J = 7.2 Hz). EXAWPLE 39
3-r(2RVl - f 2Jy-Tetrazol - 2-vnpropan-2-yl 1 -8-ff2 WV - (I

WO R002/038762 i azol - | - vnpropan-2-yl | - PCT/US2008/010877
3, 8-di hvdrobenzo[ |, 2-d:4,5-¢& | bis[I,2,31triazine-4,9-d
ione The title conmpound was prepared from
internmediates 1 and 38 follow ng the procedure in
exanpl e 1 and i sol at ed EXAMPIGBA8 1H NVR (300 MHz,

and 14.1 He) 1.82 (3H, d, Mo wAN and 1.77 pp.m
(3H, d, J = 6.9 H). Lam'.ﬁ 312 )-1-(2
- Tetrazol - 2 vnpr ZN I KZNS)-I-(Z

r-tetrazol - 2- vn - 2dvI T-3M8- di hydr obenzo p

,2-d: 4, 5-d' Ib|s 2 ﬁﬁtr|a2|ne 4, 9-di one and

The tith icﬁﬂﬁo%h&wa(s%jrypa}'ai fr&ﬂﬂhte&n&dl@tlé@ pand 37 )fd)lllo»%mﬁe procedure in
-9)-1-(IHtetrazol -l -vnpropan-2-yll-3

exampii hvihegsaHting white golid Bagjthe kﬁ?léqwms PBZHCFFeézWﬁe‘ 3%140°C,

o SR A o P, S

(1H, nfansha(ﬁ@l&ﬂ iyang GfahahNea 1(1308 1@)(1Hnd<Q‘JHQ@z(a§@ 18 DHMAS.11 (1H, dd,

and stirred fast. was sl owy
J=9. Oamhdeld 8Hd), 397 (18 dfloF = 3¢5 aridnik %L:IZ) (1§1- @H d21 Ah.hBlz) and 1.76

a 5 g) and a cool ed solution of TEA (30 m)
ppm(Z]I-ﬂ ‘gﬁl n—?%&fﬁ” was added and stirred at 00C to RT for
4-5 hours. The m xture was diluted with water (100
m), extracted with ethyl acetate (3x100 m ), washed
wi th satd. NaHCO3 (100%&?}3—35 ed over Na2SO4 and
concentrated, which af rk brown solid. The
3-[2R |1 d&7-FetriagoVB$]) prop Ani- 418 {(28) 1 @Eh1 2 [3-triseob @iy )pirgpan-2-yl]-
exane eth I acetate (4:1) tao. hexane/ethyl

3.8 dlltﬁdﬂ)he’émmzﬁd d'dhis[1.2.3)tHazing-4.9rdioneo| vent s were
evapor at ed and the pr oduct vva@ tnv.gt w-at ed from MIBE to

obtain a brown solid. Ihe oneﬁ wais di ssol ved in
THF/ MeCH (100 nj, 1: 1)| o;f NYOH was added and
7N NZ
N\?’ /\I\[Ae (0]

The title compound was prepared from intermediates 1 and 38 following the procedure in
example 1 and isolated as a foam; 'H NMR (300 MHz, CDCls) 8 9.05 (2H, s), 8.42 (1H, s),
7.63 (1H, s), 7.56 (1H, s), 5.90-5.76 (1H, m), 5.37 (1H, dd, J =9.0 and 14.1 Hz), 5.17 (1H,
dd, J=4.8 and 14.1 Hz), 5.13 (1H, dd, J =9.3 and 14.1 Hz), 4.88 (1H, dd, J = 5.1 and 14.1
Hz), 1.82 (3H,d,J =7.2 Hz) and 1.77 ppm (3H, d, ] = 6.9 Hz).

EXAMPLES 40 and 41
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-v1]-8-[(25)-1-(2 H-tetrazol-2-y)propan-2-vyl]-3.8-

dihydrobenzo[1,2-d:4,5-d']bis[1.2.3]triazine-4,9-dione and

dihydrobenzof1.2-d:4,5-d'|bis[1.2.3]triazine-4,9-dione
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stirred at roomtenperature for Ih. Cone. HCO was

added to the reaction mxture (" pH 2) and the sol vent
wWe@apossised. The mi xture was di ssol ved i n DVF BGDUS0P8/010877

and the sol vent evaporated o renove the water. The

mat eri al was dissolved in (50 M), HOBT (715 nmg,
5.30 nmmol ), o Me N=N

(2R)- |- (2H tetrazol - 2yl ) 2- ani hoptopane. HO (1.59 g,
1.5 eq) were added andth vént “evdpor ated. The
resi due was di ssbt+ oiN 0 nm), DVAP (650 ng,

5.30 nmmol ), TEA\LH mye ahd EDCI (3.03 g, 3 eq) were

added and stirred at 60Q0C for 4.5 hours. The sol vent

was evaporated, ethyl acetate @15 e mMNFNwas added and

water (100 m) and 2N SNIZW Nthe aqueous was
re-extracted with ethyl) ac e {2x1 00nl). The

organi ¢ phase wgs yastiedyw yaturated sodi um

bi car bonat e sol ux%n Y00 ), dried over MySO and
concentrated. The material was dissolved in DV (100

IntermBdikte BCELO ¢, AGBdnMB1)NYs dissblvesioardlo ml of THE/CHCH (#:liasooled to

added and stirred at room.tenperat ur ight., T .
0°C Gipcharonng aentelianvaluRNDod] 4168 1 AERUASRaH) TS e Ficeieed fast
' flash chr - W X -
cone. {30345 50 S RETTPEL RV, KRR N 2okt propanc
(2.5 PRt A Solédshtion BETEA! (36 Milp inVEHE (20 appwas edietlomd!stiaied at 0°C to

a yellow solid (700 . To a solution of the )
RT fopé-cedirn éfmwéralwa(sgg tadgith vesser B yl).rexiractsd vath Shyl acetate

1.5 eq)..dir 1 - A ey
o g RGOR OPIRERI e el and chpcentcd
which THBrdea ddark BrebSIR1. UNtstecrudRsoliBheasnpurtfiedesingsflashichrapdatography

~at roomtenperature for 18 hours. T&‘g sol Vﬁgt wgl? The solvent
with hewansérthyleapciaial (4hk 1o BSTAEENN GHEY (i DHOHIY FEIG, The solvents

108 it P bed lid. The
wers §HR3a0 it BRIBENL DOUELAA5 o O e i
triazinBHé iwfak QissuBied dn fIHEEMeOH @b ody Ephy30(b0Of Vs NaOFh wgeladded and

chloroform then 40% et hyl _acetate i.n chloroform.to

stired Jat TomHGMPSEATALEY Hhl G oo Wptiaofsshe dheFraFtioh mixire (pH 2)
et hyl ac h eqd; [

and thg \éeﬁlt?reg'%lé%'g(eﬁ. ll'?Fl it \%—& diREAMC In %55@ 81) Weid€the solvent

and urated from Hexan E to give

evapm%u{d(@)i 2ndve the water. The material was dissolved in DMF (50 ml), HOBT (715
2Htetrazol -2-yl)propan-2-yl]-8-[(2. 91 -
mg, 5.|(§i|0tmmpb)z &R)zl-ﬂéﬁ%tge}ggﬁZ@.)«}r%{ni%gpgr_og)gneﬁ&l (l.g& g, 1.5 eq) were added

and thf::aji n V%E_]P gg%_zo%%bthdfq%ﬁgﬁg (\-Jfgldﬁt{skﬂv%d 3h tﬂmz(im@hﬂ),gDMm €650 mg,

5.30 mmol), TEA (5 ml) and EDCI (3.03 g, 3 eq) were added and stirred at 60°C for 4.5

hours. The solvent was evaporated, ethyl acetate (150 ml) was added and water (100 ml) and
2N HCl (pH = 2) and the aqueous was re-extracted with ethyl acetate (2x100ml). The
organic phase was washed with saturated sodium bicarbonate solution (100 ml), dried over
MgSO4 and concentrated. The material was dissolved in DMF (100 ml), acetic acid (2 ml)
and isoamyl nitrite (5 ml) was added and stirred at room temperature overnight. The solvents
were evaporated and the product was purified using flash chromatography with hexane/ethyl
acetate (7:3) to 1:1 hexane/ethyl acetate to CHCls/ethyl acetate (1:4). The solvents were

evaporated to obtain a yellow solid (700 mg).

To a solution of the preceding material (700 mg, 1.82 mmol), tetrazole (200 mg, 1.5 eq),
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MHz, CDC3) d 9.05 (2H, s), 8.40 (2H, s), 5.90-5.78
(2H, m, 5.36 (2H, dd, J 9.3 and 14.1 Hz), 5.15 (2H,
wa@leod3sys2 and 14.1 Hz) and 1.81 ppm (6H, d, JPGI/USD08/010877
Hz). and 3-[(2i?)-1-(2 81
-tetrazol -2-yl )propan-2-yl]-8-[(2
S)-I-(IHtetrazol -1-yl)propan-2-yl]-
diphengll-Dypyridhlphasphine 780 4n&-1dS k) ig[dry TH3] «ﬁol ralauvwé agded MIHRE(0.6 ml)

in dry §l")Hn_\;p gS_gi)o?iyq%QN?gg unq;}H N(th hpl(mg?ure évaéégm@}g)t g 05pér%er for 18

hours. i‘hﬁ% E\) Elrwgéjevaf[:oratﬁi %ndaﬁll I‘%-Szdl% d'l_EJ)ted éltgﬁhf(éréf%nﬁ%'rbo ), washed

with 68 %g{l"ﬁﬁ(ﬁfm@) riédd Np8Q I land donc}:ntratﬁd(ﬁo pbtain Exeley @il The oil was
OX

purlﬁe)i -ysing 16thq§@)tpg@p§;y Hbp silica gel, c@log)fapﬂ,v%lp% g9 8t|l?y]2acetate in
chlorogogm 3 1 ij v\g}l géétatg/‘c ljotr&;o%'aﬂﬁ 4%, %eq{aﬁoﬂffa iFh %tHy'l hé&ate/chloroform.

rom i nternedi ate 40 and
The prﬁ'&tﬁd’l @gy,hama were Inxodcamiatedrandenmmrecbﬁmmg{ctme/MBBEd@ gevei n[(2R)-1-

(2H- teg)ﬁigﬁéﬁ)é@p;}qg yﬁeﬁ?%g e eé@ﬁﬁa{ﬁ] dP%ﬁqﬁe 2y H%NR (300
dlhydrk‘g&zgﬁggd@ %g ﬁls@lf‘z %tﬁ'azﬁé 4, 99d1$9e thL =s)238269C{ I'H NMR (300

J =093 and 14.1
MHz, HDCI3)56 Q@S((IZH s)ds 4(1](24{ 5) aﬁrﬁ{) 1481211-1121)(1,) A3@RH.3HM, Js) 9.3 and 14.1

Hz), sgjr(th,g@,ngﬁ;gra@gw)ngl -((ng i S ppin Vol 5 7.2 Ha).

and AU Pt Doy %Tg“z?{g(ﬁgb?ﬁﬁuﬂ fpropan-2-y1l-3,8-

d1hyd1‘§BéF&@EIg§Ld\i\?5»dQ‘|b§ﬁl1a% 2u¥1ﬁf1?m4g9nmememmt=e 8-268C; 'H NMR (300

MHz, 05kl 5915 (G 5. Bl 1606 B35 (W) S0 118 (Boma) 34 (1H, dd, T -

8.7 anil b ) sl 121410, g% 9P Lo ! anofl fandha A1 30 0,0 =69
J

Hz) argldl 77]%%1n‘t3ﬁ @%5%@2)"'2) 4.65 (2H, t, = 7.2 Hz),

.0 Hz), 3.31 (3H s), 2-27 - 2.18
(2H m and 1 81 (3H d, J = 7.2 Hz). EXAMPLE 44

EXAMPLE 42
3-Methoxy-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl}-3,8-dihydrobenzo(1 2-d:4,5-

d'lbis[1.,2.3]triazine-4.9-dione

=N Me O
The title compound was prepared from intermediate 40 and methoxylamine hydrochloride
following the procedure in example 1. The resulting material had the following properties:
mp = 227-231°C (degradation), "H NMR (300 MHz, CDCl3) & 9.18 (1H, s), 9.10 (1H, s),
8.41 (1H, s), 5.90-5.78 (1H, m), 5.36 (1H, dd, J = 9.3 and 14.1 Hz), 5.16 (1H, dd, J =4.5 and
14.1 Hz), 4.33 (3H, s) and 1.82 (3H, d, ] = 7.2 Hz).
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3-Prop-2-en-1-yl-8-r(2 )-1-(2
-tetrazol - 2-vl) propan-2-vl | -3, 8-di hvdr obenzori, 2-d: 4,5
WO 209088783 | , 2, 31tri azi ne-4, 9-di one The title cPeRHUNVES/010877
was prepared frominternediggde 40 and allyl am ne
followi ng the procedure in exanple 1; np = 159-161C
1H NWVR (300 MHz, CDCIS)EXJIAMREE@];H s), 9.06 (IH s),
8t41 (IH s), 6‘18 - q;95 (IH m, 5.90-5. 78 (IH m,

Fopan- 2-vH- é :Igihvdrobenzoll 2-

d:4.5- ﬁ Zined.2-dio € 4, 9- di oxo- 8, 9- di hvdr obenzo[ I,

4, 5-d'|bi sfl,2,31triazin-3(4H)- vDbutanenitrile The

title conpound was prepared friomi ntermsdi ate 42 using
previously descri bedpr N AB- 242 0C, 1H
NVR (300 MHz, CO( Hy s), 9.12 (IH s),

5.70- 5.58 (i HN 1 "4 H, m, 3.20 (IH dd, J
hgp ¥e08 (IH, dd,

8.1 and 16.8 J 6.6 and 16.8
The tltmzémg&%a \&a%?reﬂaged ﬁorn 1ﬁte%n531)atea!®danli ﬂ%eﬁto%?pr%ﬁﬂaﬁﬁrﬂ following

D oxo- 8- r

the prdceﬂur(eﬂn)ethﬁlei%l- tmpa=zd)di4-266f apr GDBEMR-(M)(D ME8-CDaY916dbeh (1H, s),
2, 31t -

9.05 (FEyDi it AblnPr P10 ThELE: T o 8D AR 8. Tt 8412) 5.16 (1H,

f § 7 L _
a0, 1- O BB B30 0 DRI BN, 330 G, 27

218cmumﬁymﬂ&1@H@1m %2H£ 08 (IH, s), 7.47 (2H, s),
5.85-5.75 (IH, m), 5.70-5.58 (IH, m, 5.10 (IH dd, J

= 8.7 and 14.1 Hz), 4.94 (IH dd, J = 4.8 and 14.1
Hz), 3.25-3.00 (2H, m and 1.77 ppm (6H, d, J = 6.9
Hz). EXAMPLE 47 (3 )- Jodd 8-f(2 )-1-(2

i

3304

d']bismlzmerimm'wﬁims prepared frominternedi ates 40 and
42 using previously described

|
A aa
The title compound was prepared from intermediate 40 and allylamine following the
procedure in example 1; mp = 159-161°C, '"H NMR (300 MHz, CDCl3) 6 9.14 (1H, s), 9.06
(1H, s), 8.41 (1H, s), 6.18 — 6.05 (1H, m), 5.90-5.78 (1H, m), 5.46-5.10 (6H, m) and 1.81

(3H, d, J =6.9 Hz).

EXAMPLE 45
(3R)-3-(8-Cvclopropyl-4.9-dioxo-8,9-dihydrobenzo|1,2-d:4,5-d']bis][1.2,3]triazin-3(4H)-

yvl)butanenitrile

The title compound was prepared from intermediate 42 using previously described
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procedures; np = 105-1080C, 1H NMR (300 MHz, CDd 3) d
9.15 (IH, s), 9.09 (IH s), 840 (IH s), 5.90-5.77
W@ 2d9/088752 5. 68-5.56 (IH, m, 5.36 (IH dd, J =POI/0S2N8010877

14.1 Hz), 5.17 (IH, dd, J 4.8 and 14.1 Hz), 3.19

(IH, dd, J = 7.8 and 16.8 Hz), 3.05 (IH, dd, J = 6.6

and 16.8 Hz), 1.82 (3H, d, J = 6.9 Hz) and 1.78 ppm
proced(l?eg; Itn@z— Q46’|262°|@ ngI)N( EHWZ A %lbl:l/]( fi3, CDCly) § 9.17 (1H, s), 9.12 (1H, s), 5.70-

- Bu vn-1-yl-8-r(2i?)-1-
5.58 (IH en)r 476492y ;mba”nmz(lﬁ 43T 886k #RAdt D Erxor 04 0LH.dd; 5= 6.6 and

168 10 B Giphisdh® PR i B Dt B B0 IRF o0, oo

-an1ne usi ng the procedure described for exanplel; np
188-1900C; 1H NWR (300 MHz, CDO 3) d 9.16 (IH, s),

9.06 (IH s), 8.41 (I HpxeAMPE.1P965. 78 (I H, m), 536
(IH, dd, J = 9.0 and 15 T FZ). 5.22 (2H,

13R!-3I:E}9, llioXkﬁSjlgﬂ[ ]dﬂﬁ_ 1,253 -Arigzaly2dviipropapp2-yil- Mlhvdmobenzoll 2-
d:4.5- st 315tz o Mémthed I = 72 H). EXAWPLE
VI-(2g-1,2,3-triazol - 2- yI)propa - II-3 8- di hvdr obenz

ori.2- d:4,5-dIbisri, ﬁltrla |n 9- dione The

title conpound was prep rnedlates 37 and

but - 2-yn- | -an1neNu e@ure descri bed for
C 1H N

exanplel; nmp = (300 MHz, CDA 3) d
9.14 (IH s), 9. O s , 7.46 (2H, s), 5.86-5.74

The tlée 70151ﬁaur1c§w§§ lq%pare&l @grm(lmqrma%late% 32 aa;%i#éthg_%ldéglcilE}:y described
; [/ .
posdhgBiEHughyofis B AL ayE, EDOPS pds il A0 it 7.
(28, s), t5e83-876|(1 &; m)pﬁ.apamszemh{fs)” 8:10i ¥ ddbErAoT and@ 141412, 4.94 (1H,
dlbis[l,2. ,31ltriazine-4,9 -diogneTh l.e und
0,7 i 25 AR F P OhEh o) B g, &1 63 TR!
pent - 3-yn-2-amn ne using the procedure described for
exanplel; np = 72-740C, 1H NWR (300 MHz, CDO 3) d

9.14 (IH EXAMPLE 47
(3R)-3-14.9-Dioxo0-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-8.9-dihydrobenzo[1,2-d:4,5-
d'1bis[1.2,3]triazin-3(4 H)-yl}butanenitrile

N«

0O Me
N//N .‘\‘k/CN
N .

NI, ’N Ay N

\=N Me O
The title compound was prepared from intermediates 40 and 42 using previously described
procedures; mp = 105-108°C; 'H NMR (300 MHz, CDCl3) § 9.15 (1H, s), 9.09 (1H, s), 8.40
(1H, s), 5.90-5.77 (1H, m), 5.68-5.56 (1H, m), 5.36 (1H, dd, J =9.0 and 14.1 Hz), 5.17 (1H,
dd, J = 4.8 and 14.1 Hz), 3.19 (1H, dd, J = 7.8 and 16.8 Hz), 3.05 (1H, dd, J = 6.6 and 16.8
Hz), 1.82 (3H, d, ] = 6.9 Hz) and 1.78 ppm (3H, d, ] = 6.6 Hz).
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s), 9.06 (IH s), 8.40 (IH s), 6.10-6.00 (IH m,
5.90-5.78 (IH m, 5.34 (IH dd, J 8.1 and 13.8 Hz),
wWG2®9/08475%, dd, J = 4.5 and 14.1 Hz), 1.86 (3H, P@r/US2068/010877
1.5 Hz), 1.84 (3H, d, J = 7g£ Hz) and 1.81 (3H, d, J =
6.9 Hz). EXAMPLE 51
3,8-Bis[(2ig)-I-(2H |, ZIAMPEEQS- 2- Y| ) propan-2-vn-3, 8
- di hydroben20f| 2-d: 4 r——

.. pre ar ed fromlnterrredl ate25 u3| ng the procedure
Mﬁé&w&%ﬁ:ﬂ&&%m el ; np: 194-195C, 1H NMR (300
Miz, CDA3) d 9.05 (2H, s), 7.50 (4H, s) 5.86- 5.75
(2H, m, 5.1 1 (2H, dd, J—87ad13 4.94
ﬁ}p)mw

(2H, dd, J = 4.5 and 13. 8N=Iz
9I—|z) EXAMPLE 52 3. sw
-0, trmzol-l-vH&,@pa S yII-3 8 di hvdr obenzori, 2-d
45 d' | bisri, 23Ur|a2|ne?19d|one The title

The tiblpg%glgﬁrh%g d»ggsg e% diar];rrnogl]tem‘ ag%di(f" tagci &%ﬁ%é@f—%ﬁmﬁ%ﬁusmg the

procec{ﬂl}/gzdés%ggem'exggge:f%n% =91£831§0?EJ ‘H)NMR (660 {eHk, @)013) $9.16 (1H,
s) 6 (2H, 5.1 1 (2H, dd,

5), 9.08 (BHaspdsm (1HH)) 5.98-978 (IZHm);Id 36J1H, 4d,1 =94 and 1. ll—H)ﬂ) 5.22 (2H,

q,J=§4dC§%),gd16dﬁﬁ %gﬁ %5 dnd 181 8) r O -3% ABfafh 81 ppm 3,

d,7= ylz-Ifigyf tetrazol - 2 vnpropan-2-yll -3, 8-di hvdrof |, 231tri
azi nof 4, 5- gl qui nazol i ne-4, 9-di one and
3-Cvcl opropyl -8-rf2i 2Vl -f
-tetrazol -1 -vnpropan-2-yl| -3, 8-di hvdroH, 2, 31tri azi no[ 4
, 5- gl qui nazol i ne- 4, 9- EXAMPILB 49 stirred suspension
of |nterrred|ate 43 8. 00 g 25.5 rmol) tetrazole

H d, J =

3-But : ‘ - Hia S0P dra oy
d:4.5- ﬁzlblslmllt)nazmezwBy(ﬂ(rncl)gs THF (150 ) was added
0 Me
,}l//N ,}l/\&/
/N\"\l «N N
=N Me O

The title compound was prepared from intermediates 37 and but-2-yn-1-amine using the
procedure described for examplel; mp = 154-156°C; '"H NMR (300 MHz, CDC13) 59.14 (1H,
s), 9.06 (1H, s), 7.46 (2H, s), 5.86-5.74 (1H, m), 5.22 (2H, q, ] =2.4 Hz), 5.10 (1H, dd, J =
8.7 and 13.8 Hz), 4.94 (1H, dd, J = 4.5 and 13.8 Hz), 1.84 (3H, t, J = 2.4 Hz) and 1.77 (3H, d,
J=17.2 Hz). '

EXAMPLE 50
3-Pent-3-yn-2-yl-8-[(2R)-1-(2 H-tetrazol-2-yl)propan-2-yl]-3.8-dihydrobenzo[1,2-d:4.5-
d'lbis|1.2.3]triazine-4,9-dione
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DIAD (10 m, 51.4 mmol) in one portion. Stirring under
argon was continued at 200C for 14 h. The volatiles
woere/0sssabved under reduced pressure, and the PEBUS2968/010877
was subj ected to columm chrggrat ography using silica
gel and chl orof orm et hyl acetate/ethanol (50:48:2) as
an eluent. The fractions containing the | ess polar
3-cyclopropyl-8-[(2i?)-|-(2 H- tiet 8z ol m2-
yl ) propan-2-yl]-3, 8- dihM be%?ézlno[4 5-g] qui na
zol i ne- 4, 9- d|one wer cAnbj &he sol vent was
removed under edr_ N"and the residue
re-crystallized f¥om héhol np = 192 194 C 1H NNR
(300 MHz, CDC13) d 9.05 (IH, s (IH s),
The tifle omppund vezs grepgred )froms interme tefddo asld:perlté %h%“aﬁlsn% using the

proce%% des&rxégfd forgexéglpgelf H m. 72?78@ Gllg%MgdB\?& l\ﬂ'gégégg_“)l;)% 814 (1H,

- | HY, 1 I 198ldd, J = 8.1 and
00k LD BN sty g
13.8 }gzavmsuﬁydd abrdiy a1 41 H2) 1186((BH, d, J = 1.5 Hz), 1. 84 (GH, d,7=72

-te I pan-2-yl]-3,8-di hydro[l,2,3]triazino
Hz)m¥%1g{eéidh?ﬁéé%ﬁﬁﬁe-4,9-dione as the nore polar
isonmer; np = 245-246 0C, 1H NWR (300 MHz, CDC 3) d
9.31 (IH s), 8.83 (IH s), 851 (IH s), 8.45 (IH
s), 5.29 (IH m, 5'17J£¥5¥§§ﬂ—§& 3 and 14.1 Hz), 4.99
(IH dd, J = 4.8 and 14 92 (IH, m, 1.68 (3H,
3.8-Bid[(2 B)-1-(BHO1 . 213} trizaol 2 12 o p 4iH2-yi)-3, 8 Ebiipviitolh eb 2o [ 82 4 4.5~
)-1-(l - r-Benzotriazol-I|-v
d']bis iazineAd.9-dtona, | opropyl - 3, 8- di hvdrof I , 2, 31t ri azi no
[4, 5- quU|nazo||ne 4, 9- dlonethenkltﬂ conpound was
prepared fron1|nternEdN , ddkgm e procedure
descri bed for exanpl é‘ d %b4: rrpN: 13-106C, 1H
NMR (300 MHz, /'&DCT\S}) N @f'H, s), 8.71 (IH, s),
8.43 (IH, s) <8’-N00!\(e| 81Hz) 7.44 (3H n),
5.24 (IH, ,SZOéIH dd J=. anleSHz%12
The tiglergompound wasaprepaRd fiam gntegyediate @5 yging thy proge (‘@F’Fﬂbed for

example16! mp: 193-199 ¢ , LR MR (300 M AR 3200 03huMY), 7.50 (41, 5), 5.86-
5.75 (24, m), 5.11 (2H, dd, 7 = 8.7 and 13.8 Hz), 4.94 (2H, dd, ] = 4.5 and 13.8 Hz) and 1.77
ppm (6H, d, J = 6.9Hz).

EXAMPLE 52
3.8-Bis[(2R)-1-(1H-1,2,3-triazol-1-yl)propan-2-yl]-3,8-dihydrobenzoj1.2-d:4,5-
d'1bis[1.,2,3]triazine-4,9-dione

N N
NN N
\ﬁ’ /\l\[/le (o}

The title compound was prepared from intermediates 26 using the procedure described for

examplel6; mp: 192-195°C | "H NMR (300 MHz, CDCls) 8 9.03 (2H, s), 7.62 (2H, s), 7.55

(2H, s), 5.87-5.76 (2H, m), 5.11 (2H, dd, J = 9.3 and 14.1 Hz), 494 (2H, dd, ] = 5.1 and 14.1

Hz) and 1.77 ppm (6H, d, J = 6.6Hz).
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EXAMPLES 56 and 57 3-Cvclopropyl-8-r(2 )-1-(2

-tetrazol - 2-vl) butan- 2-vn- 3, 8-di hydrori, 2, 31tri azi nor4
WO 2009088762 nazol i ne-4, 9-di one and PCT/US2008/010877

3-CNcIopropyI-8-f(2J?)4-(Iégtetrazol-l-vautan-2-v p

-3,8- dihydro[l .2,31triazito

4.,5-gl qui nazoline-4,9-dione The title conpounds were

prepared using the procedure for internediate 43 and

using (R)-2- am nObEI@A[Ml’LE:S'@@hQISﬂODW 8-[(2
)-1- (2F+tetrazm
spiS P R)-3

Gtetrazoh npId] : 2 i 01& : 2
dCDCIS)d906(IHs)863(IHs)
€aBC74 (1H s), 5.46 (IH bdd, J = 8.8 and

ui

1H NI\/R 3&)0

of12.8friazino[4.5-

y 1] . 1 1 . ] ( 1 rr)l
g]lquinhzaind-2)9-diope 1. 23 (2H, m and 1.07 (3H, t, 7.5 Hz).
3-Cycl opropyl -8-[(2i ?)-1-(
-tetrazol-l-yl)butaﬁ 2/%¥] 3, 8- dlhydro[

4, 5- g]qw one; 213/ 3
(300 02(IH S 86 ),/'8 55
(|H,“J§,ZHZ (] s«)” 5.34 (WA NIOYIVE O3 aAd 14. 2
Hz) , W4N86 I\.(el dd, J = 5. 3 and W28, 2 Mez)q 4. 76 (| H m,
401 (1H m, 2.34 (IH m, 2.10 (IH m, 5 (2
To a s”tir;edlsu%ﬁer(sﬂjﬂ ofn) l,ntmmtdmtd)53 (8190 g,,2535 mmol, ;qﬁr}azole (7 40 g, 105.7

mmolg. e brapPuRPIng (F |99 % 47.0meD i3 agbydos TPy ips added

DIAD?}l(ggMnsﬁﬂﬁnﬁllbf}Viﬂ roﬁ@ggrt;’b]at Ktiffigghder argon was continued at 20°C for 14
glqui nazoli ne- di one and

h. The3vQlatlespweapyten®ved 2indpr reduced pregs@e,t pichhst rgsidpeppyg sypjected to

drofl. 2, 31tr,
colum ghigagraP kY HIEE ctish Stntd p 8P iR SRR Sl s a8 as an
eluentP fﬂfee%'&;ﬁoﬁso fcohfhiixﬁﬁ ealeds 4&19&5!30@4@)(0;5&;1 8-[(2R)-1-(2H-tetrazol-2-
am nobut anol and 3-triazole, as described for

yl)prommmyl]e$85@h)aho[1943]t13az@3q{ﬂérg]g pzcdine-4,9-dione  were combined, the

solven% %xrag r%r]l?éqzda%q%fe?&c%d %]%%lﬂfen gﬁ(& ?he res1@1%reyéa%'st%h§ecpfr%derﬂ9ano1 mp
=192 gég% %WRWOQ‘M?%& B¢ Ws@ (@ng)s)é@ @S f, (sj I846S()1H s), 7.81 (1H,
s), S. m) (lHl &b J(# ms md, 1348 $¥lz),($ B|4 —dd}0 ﬂlH, m), 4. %ﬂlfuddz JI='E)¢ 5 and 13.8
Hz), 4.04 - 3.86 (1H, m), 1.79 (3H, d, J = 6.9 Hz) and 1.40 — 1.20 ppm (4H, m).

Elution of the silica gel column with chloroform/ethyl acetate/ethanol (5:4:1) gave 3-
cyclopropyl-8-[(2R)-1-(1 H-tetrazol-1-yl)propan-2-yl]-3 ,8-dihydro[1,2,3}triazino[4,5-
g]quinazoline-4,9-dione as the more polar isomer; mp = 245-246°C; '"H NMR (300 MHz,
CDCls) 8 9.31 (1H, s), 8.83 (1H, s), 8.51 (1H, s), 8.45 (1H, s), 5.29 (1H, m), 5.17 (1H, dd, 9.3
and 14.1 Hz), 4.99 (1H, dd, J = 4.8 and 14.1 Hz), 3.92 (1H, m), 1.68 (3H, d, J = 6.9 Hz), and
1.22 (4H, m). |

EXAMPLE 55
8-[(2R)-1-( 1H-Benzotriazol-1-yl)propan-2-yl]-3-cyclopropvl-3.8-dihydro[1,2,3]triazino

[4.5-g]lquinazoline-4,9-dione
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2.24 (IH m, 2.11 (IH mM, 1.34 (2H m, 1.24 (2H
m, and 1.05 (3H, t, J = 7.2 Hz).
W@20090885p2 opyl -8-[ (21 ?)-1-(I1H1,2,3-triazol -| -BCY/D820881010877
2-yl]-3,8-dihydro[l,2,3]trigzino [4,5-
g] qui nazol i ne-4, 9-di one; np: 215-217 0C, 1H NWMR (300
MHz, CDCI3) d 9.04 (IH s), 8.62 (IH, s) 7 77 (IH
s), 7.60 (IH d, J =0.9 Hz), 7.4 (I
Hz), 5.16 (I H, dd, J 9.9 and

4.83 (IH, dd, J 8 and [{5.
(IH m, 211(|@ﬁ
1.04 (3H, t,

4 85 (IH n,
),|4 00 (IH, , 2.29
1.23 (2H, n) and
MPLES 60 and 61

The tlt:l%Q g{)glgééqﬁ/ ;/aisb%ilz%% g%rq,vl H;tgmgedlate 43 using the procedure described for
dr U loget4 dﬁiﬁ' core19) So db e, HnY.71 (1H,
exmnp% g - 1b§é0$Q% i g -tetfazol $ -yI)Qroﬁgn- (

s), 84?(}&'{%5)h8£0 (ng J§8 .1 Hz), 74;1 (3H m), 5.24 (1H, m), 5.20 (1H, dd,J =73
-di hvdro 1tri azi nof 4, 5- I ha
and 106 Heb 430 (165 dgmb I end 0 8 Ho b s b b BB Pyl 7 £ i), 1.37

e procedures described for exanples 53
H, nff R B3R e yn-1-yl-8-[(2i 2)-1-(2

H tetrazol - 2-yl ) propan-2-yl]-3,8

di hydro[ |, 2, 3]triazino[4,5- ui na 9Iine-4,9-dione; np
222-223C;, 1H NWR (3@§Q£¥Eﬂdgigﬁ3¥—§L9 10 (IH, s), 8.64
) Ei ) )

- 84&1h(r&h';[1 ch]triazmom 5.

. 3H, d,
m@@@@mﬂ&&ﬂm&zzﬂﬂb&m
-tetrazol -1-yl)propar-2-yl]-3,8-dihydro[l, 2 3] trjazino
[4,5- g]qU|naz Iu--‘ 9_4} one; np: 218w

(300 MHz, CDCl 9.87 (IH, s), 8.6B ([HJ s)\ 8.57
(IH sz //“5 29 (|H\th11<” g 8nvdhd 14. 3
. Mod 2.2 Hz), \BNO5\(| Bl m, 4.85 (IH,

ad PRl G AP THe). 2,41 (1H 10 = 2.6 M),
d1.81 (3H d, J =73
The tighy ﬁ%p@md(szﬂers Do Ve oD I TRE A et 43 g asiRe (002

ammoﬁttté%%&[ Zszgpclépﬁwﬁ g% 1|2c2yJ1 te%a£<512z I)butak-2-y1]-3,8-dihydro[1,2,3] tria
zino[4,5-g]quinazoline-4,9-dione; mp = 160 161°C 1H NMR (300 MHz, CDCls) 6 9.06 (1H,
s), 8.63 (1H, s), 8.46 (1H, s), 7.74 (1H, s), 5.46 (1H, bdd, J = 8.8 and 13.9 Hz), 5.07 (1H, dd,
J = 4.2 and 14.4 Hz), 4.86 (1H, m), 4.00 (1H, m), 2.30 (1H, m), 2.14 (1H, m), 1.34 (2H, m),
1.23 (2H, m), and 1.07 (34, t, 7.5 Hz).

3-Cyclopropyl-8-[(2R)-1-(1H-tetrazol-1 -yl)butan-2-yl1]-3,8-dihydro[1,2,3]triazino[4,5-
g]quinazoline-4,9-dione; mp = 213-214°C; 'H NMR (300 MHz, CDCl,) 6 9.02 (1H, s), 8.64
(1H, s), 8.55 (1H, s), 7.83 (1H, s), 5.34 (1H, dd, J = 9.3 and 14.2 Hz), 4.86 (1H, dd, J = 53
and 14.2 Hz), 4.76 (1H, m), 4.01 (1H, m), 2.34 (1H, m), 2.10 (1H, m), 1.35 (2H, m), 1.23

(2H, m), and 1.05 3H, t, J = 7.5 Hz).

EXAMPLES 58 and 59
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di hydro[l, 2,3]triazi no[ 4, 5-g] qui nazol i ne- 4, 9-di one

(185 ng, 0.51 mmol), Cul (120 ng, 0.62 nmmol),
w@2iodoss7snet hyl silane (0.13 ni, 1.0 mmol ), acerCTUNEI010877

(1 M) and DMF (3 m) was hgated in a seal ed tube at

1100C for 16 h. The crude product was purlfl ed by

[4.5-g &)u@ﬂ-az(ohh'e-%—dw&e%d@ ﬂycﬁbro@l@“@R H1- g$ﬂ-, 1,8§4t4‘1§ Hl-yl)butan-
S ) il

573 (2H S) o244 (IH, dd,

2-vl]-B8-dilydiojR2.8] triavinofd. 3] ¢ ‘ diongq 1 dd, J 3.7
and 12.8 Hz), andlBS(HdJ:GGHZ) EXAVPLE 63
3- Cvcl opr opyl - (2#-£A et razol -2-vl) gjh 3,/B§di h
vdro H, 2 31 t(fi 6 [, 5- gl qui nazol iffie: -di one
The tip M wash pr epar egofpory didt e 20

usi ng<t;h,e E dures descri bed I,Q,r ekanpl es 43 and 53;

np =194- 195CM61H NVR (300 MHz, 3)Me 9.09 (IH s),
8.62 (IH-s), 854 (IH s), 7.70 (1H s), 518 (2H m,
The t114e G@mﬁ&hhds nYyere $réparddl ﬂdllowjng the PBoceBite fnj intermg¢dmate43 using (R)-2-
LES, 64 and 65
aminolyfighel, Bk 3] VO RTSIR. BN HBRIENS3 . 34562 SoRpgropy-&-

[(2R)-£—Q§H 122 %Jthﬁicﬁzi ?{51.&8.15—2@1}13‘ BOARRIrMNE, zle],trs?azmcpr[ueszg inazoline-4,9-

etrazol™-1-vnpropan- | 1-8-f -1-(2
dione;-mp e:tmazleb"cz 3H NMR (300 MHrzt ICDGL:B5 $i.0V g/ld{ c)} [816@(31, s), 7.62 (1H,

0.7 S RE AT BTN oy 70 B Bl 00
2.24 (ﬁﬁ'ie mf &aﬂﬂ Q‘H 'm)p'igﬁfmﬁ 111()5} 9P (m, n§)6a§d m@IaH godi 7JmHz)

and ethanol (5 n) wa

B N T T
g]quindE Nt £9MRSn @a): el 581770 e ' 1 NWIRt @ODVIHEUCD 9IS 8104 (1H, s), 8.62
addi tional 30 min, then poured into 15% NaCl (100 m),

(1H, spEUTT 6IH,d7.6 (HL1d,N 019, Hg)na 4651 Hads Bd O Hp), 5.16 (1H,'dd, J = 9.9

w1 $RSC) S TSR BB TR A % s V9000 i B R 220 it

2.11 (RIS 8 PERE Y, :2330H, ) CarkiCSO41BE, t, T = 7.2 Hz).

EXAMPLES 60 and 61
3-Prop-2-yn-1-yl-8-[(2R)-1-(2 H-tetrazol-2-yl)propan-2-yl]-3.8 dihydro[1.2.3]triazino[4.5-

glquinazoline-4,9-dione and 3-Prop-2-yn-1-y1-8-[(2R)-1-( 1H-tetrazol-1-y)propan-2-vl}-

3.8-dihvdro[1.2,3]triazino[4.5-g]quinazoline-4,9-dione

o) o]

(N\P/\\‘.-N N”N N//\N/\ .N N/’N

1
N=N Me O \N:N Me O

The title compounds were prepared from propargyl amine using the procedures described for
examples 53 and 54. 3-Prop-2-yn-1-yl-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8
dihydro[1,2,3]triazino[4,5-g]quinazoline-4,9-dione; mp = 222-223°C; "H NMR (300 MHz,
CDCls) & 9.10 (1H, s), 8.64 (1H, s), 8.46 (1, s) 7.81 (1H, s), 5.41 (1H, dd, J = 8.1 and 13.9
Hz), 5.23 (2H, d, ] = 2.6 Hz), 5.18 (1H, m), 5.08 (1H, dd, J = 4.4 and 13.9 Hz), 2.41 (1H, t,J
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was cliromatographed (silica gel, chloroforniethyl
acetate/ethanol (2:1:1) to give the am de as the

W@ ewomsB78r acti on. A solution of the am de (2. 9BCTUSBIH®10877
nmmol) in DM (30 m) was trgated with isopentyl
nitrite (4.03 mM) and aceti¢ acid (1.0 m). The
reaction mxture was stirred at 220C for 3 days, and

= 2.6 HA)€ant0l .86 (Isy, Wer eoeypved under reduced pressure to
gi've crude triazinone. A solution of the

crud
3-Propt2-yad yldhE2R)v 1 e 57- tem&qudeylmryp%%ﬂ]ﬁe%rdéwdw[ﬂ# 3]triazino(4,5-

g]quinézro'hglg-%%@ogﬁ@' %ﬁg%ﬁgfﬁwm@t  EpaESIRo 639, 5), 8.65

(1H, sgo atn] Y1 ¥ HUNEHVRS 5319 (1HE@daY =28€ ah@11420HR), 5T1¥E(2H d J=22

€s wer e rehoved undér reduced pressure, and th
Hz), 5065 Hum)wa85 ¢Hil pddytioyf 4 pind d 4y 2;41c(éHuhﬁ =+ 2.6/, end h 81 (3H,
silica gel and chl orof orm et hyl acetate/ et hanol
d,7=T3Hp)1) "as an eluent. The material fromthe first
fraction was re-crystallized fromchloroform (2 m) to
give 3,8-bis[(2 R-I-(2Htetrazol - 2-

yI)propan 2- yI] 3, 8-di W]trlazmoM 5g] qui naz
Rollr%e ; 3

- J49’5d§,1,e(IH m 5.41 (11 dd,
; d, J =8.9 and 13.9
d, J = 6.9 Hz), and
j Jrom t he second

Hz) , 5.04- 5.20 (3H,
178(3HdJ—69Hz)r
fraction was re-cypystal iz orhch oformto give
3-[(2i?)-1- (I -gellfazpl- yT) pFopan-2-yl]-8-[(2
Y-1-(2 Htetrazoln yl¥pr®pan-2-yl]-3, 8 di hydro[

A 1.2 u%l;cxt)go ihn&k/é 3?@%% Ui n—?—z g %)L}h-%%ﬂ-lé pa?z.f)hepy%)?)ropan- -yl]-3,8
dlhydr§515§ %fthla'h?éeil' %q%&a&bthe 3,))+d1§m,4€1 86 lrhg] ®31 mmd&§ CiH120 mg, 0.62

7 and 13.5 1\@)
mmol},') a2ﬂo(r[rhbthyll§1,lan]3 €. ﬁllarid) mqmozl) I-m:)etlc acid41(mpy and) DME: (F7ml) was

heatedaﬁldalsgalgd IJE?C a&%ég‘[&s ﬁq’ 1g hHﬁl)hc %rug H%Jfllbtaw&s 11).151}16?3% gilica gel
7 o1

cmomgci)gﬁarpgg ng)ev W&egﬁyﬁ?%@%@ n)%s :E(l(%‘@)tziz"c H NMR (300 MHz,

DMS%*dtr,])ead sa?r(nléizz)\{laﬁqmﬂns)fzﬁmg ($Fss) 8.44 (1H s), 7.70 (éH bs), 5. 73 (2H,5),

5.44 (Bifdca k= $.8@hd Tib'a A5 1R GO BAGRINF % Pakd 928 18 %nd 1.73

(3H, d, J = 6.6 Hz).

EXAMPLE 63
3-Cyclopropyl-8-[2-(2 H-tetrazol-2-yl)ethyl]-3,8-dihydro[1 .2.3]triazino[4.,5-

oglquinazoline-4,9-dione

The title compound was prepared from intermediate 20 using the procedures described: for

examples 43 and 53; mp =194-195°C; "H NMR (300 MHz, CDCls) 8 9.09 (1H, s), 8.62 (1H,



10

15

20

25

2-yll -3- \ (2R -1-(2ff-tetrazol -2-yl)propan-2-vH 3
,8-dih ydro fl ,2,31 triazino [4,5-
W@ L@alosgrzdl i ne- 4, 9-di one Intermediate 39 (7.0 BCT/US2088/010877
nmol ) was treated with (i ?)gg-am no-1-butanol (4.7 m,
50 mmol ), sodium cyanide (245 ng, 5.0 nmol) and
appl ) q e re heat(eH, a&.35 (2H, m), and
s) 85ﬁﬁﬁa%ogf‘ﬂ02 rﬁns)vmgtﬁ(%lhs?{lp f‘E?I(On o% the(sol \t/n;e)nt (
1.25 (A tmy. al l the sol vent was renoved, the m xture was
stirred and heated at 1000C for 30 m n. The reaction
m xture was diluted with nethanol (50 m), poured into

ice/water (100 g), aoidMprogs69anlle8 With 6 N HJ, and
extracted with chl orUTTr'rTr('Z"_TD'O— ). The extr:'il%t
7 i l R h \ -1 Q

I, anr at ed undea(} e fssuro 1.4 drt QS i?ﬁ'sdHSRY\@S(ZH-
6 m K é) i . 3

. e nmrol ) 1n
tHV4e ’\NaOH(15m
Nyii'n. The reaction

y
nmet hanol (30 m) was treated

15 mmol ) and heated at

m xture was aci gif | gN HC , and the vol atiles
wer e renoved u J/e%,du ed préSsure. The residue was
suspended in 50 n1) and the sol vent was

t hor oughl y rennved under reduceq)pr ss Ine. A solution
of the obtained acid in dry DWW ~Was treated
with triethylanine (1. 68(%1 WMMAP (1.48 g,
12 mmol ), 1-hydr opy /hydrate (0.66 g, 5
nmol ), and |nterH§qnat 10( 1.82 g, 14.3 mmol ), and
the m xture was stirred under argon and heated at 400C
for 20 h. The sol vent was evaporated under reduced
pressure. The residue was di ssolved in chlaroform (

0]
A mixtie, opiniemepdiate S 2( 284 mmob), 4#&2@&18?#@613%%91 d%r g 66.5
mrnolg ﬁg{ & S C{h%g'gm%mo%gg%ﬁﬁﬂ& waag %e&t@@ i YFEHR of argon

S \NaS {1 onha tion of
at 110ebhagodietimaticabMhg volities.chfiarthé drstﬂlaluirlneamuls theenixture was heated

s ey Sucr S0 U st g e pelvenl s et
neutraﬁ% %n 3 I\F'H%:clolaf((f %ﬁ&t%ltﬁﬂld}hﬁorﬁﬂ%ﬂréﬁﬁ%ﬁw ‘M 5*(‘1 00 ml). The

nitrite and acetic acid
extracmv@as dﬂed aviex bodiemvendfats, |cmn®dtratted 21@0@ fednced presssre, tané the residue
was clirglg;/ag]éa}ma (gllelgg\g/eeldc}ﬁoro orrn/et y aceta e/etﬁ 1?2 161)% glve the amide as
the second fraction. A solution of the amide (2.90 g, 9.05 mmol) in DMF (30 ml) was treated
with isopentyl nitrite (4.03 ml) and acetic acid (1.0 ml). The reaction mixture was stirred at
22°C for 3 days, and the volatiles were removed under reduced pressure to give crude
triazinone. A solution of the crude triazinone in dry THF (60 ml) was treated with
triphenylphosphine (4.45 g, 17 mmol), tetrazole (1.68 g, 24 mmol) and DIAD (3.6 ml, 18
mmol), and the obtained mixture was stirred at 22°C for 20 h. The volatiles were removed
under reduced pressure, and the residue was chromatographed using a column filled with
silica gel and chloroform/ethyl acetate/ethanol (5:4:1) as an eluent. The material from the first
fraction was re-crystallized from chloroform (2 ml) to give 3,8-bis[(2R)-1-(2H-tetrazol-2-
yl)propan-2-yl]-3,8-dihydro[ 1,2,3]triazino[ 4,5g]quinazoline-4,9-dione; mp = 184-185°C; 'H
NMR (300 MHz, CDCls) § 9.08 (1H, s), 8.53 (1H, s), 8.46 (1H, s), 8.40 (1H, s), 7.80 (1H, s),



10

15

20

25

was subjected to columm chromat ography using silica
gel and chl oroform ethyl acetate/ethanol/triethylam ne
W@ 29438732 2) as an eluent to give the al cohol . P@T/US2008/010877
solution of the alcohol (69§ ny, 1.27 mmol), PPh3 (525
ng, 2.0 mol ), tetrazole (216 ng, 3.0 mml) and DI AD
(0.79 M, 4.0 mol) in THF (10 M) was stirred under
5.81 (BHL9QN an] (1H}dd, Ifor. 73a1dﬂy59 HEl)eS 86I(HHj d&Y w8reandketd9dlk), 5.04-
undef’ reduced pressure, and the residue_was

5.20 (ﬁhnnhdt%&bﬁe = 61hHzhand i 78 G 8d T RS eks pol ar
The mgteﬁiy{} t}ﬁ@ ?s?:rqeqflgt{'%ﬁog |v&las 49—@&5{&{96@% ChiotFolth Y& give 3-[(2R)-1-

(1H- te?rai/dl) 1b91t)1%p8n 21331} 81 (B 122H tefRzol-2-yl)propan-2-y1]-3,8  dihydro[1,2,3]
razol - 2-yl’) propan-2-yl ] -3, 8 dihydro
trlazmb[f4 -‘&g]qlmnizéhﬁe -4 ]9edibne zop i 681 80°6;; eNMéu( (BM]%QG@CU 8 9.07

(1H, 5§ S8 (1,}1,, 5)52552 gu-%),( gp%g? g'7 e (?1?1,4;) ;0%8 (ghﬂgl),(ﬂrz (1H, dd, T =
77an€§ 53%%13 2?'7(2'}11%71%)_5 %%Gﬁg%giz?s. (114 m%%(& Fﬂdhgég44md
135}&)491 91Hndd, 4= %.84md 14,28&)(“&0(&H)d Jz %19 Heh,angy1.74 GH, d, J =
2.12 (IH, m, 1.78 (3H, d, J = 6.9 Hz), and 1.07 (3H,
69H7). 3 = 7.5 Hz). The material fromthe nore pol ar
fracti on was re-crystallized fromethanol to give
8-[(21?)-1- (
IHtetrazol-l-yl)buW{é&ﬂl_)-l-(z

Vl)butﬁnEIZéyII 43—[ ( Zﬂﬁ-l (JH—teﬂr 23

; ; 834 (2H, .,

4.9 and 14,2 Hz), 474(IH rr) 234 (IH m), 2.20

gl.q_@za__egﬁj_ozgm J- (3H d, J =6.9 H), and 1.05 (3H, t, J
= 7.5 Hz). EXAMPLES 68 and 69 8or f Be ) =\ 5- Met hyl - 2

-tetrazol - 2- vnbut an- 2- ¥L N

2-

r-tetrazol - 2- vl)hpro an
yl I -3, 8-di hvdr gn,™ %}gr
one and 8-K2 )-M=(Q5-Netlyl -1 -
tetrazol-l-yl)buta“r"m 2-vn-3-ff2 )-I-f2H—tetrazoI 2-v
ppropan-2-vl 1-3,8 dihvdro [1, 2, Me  N=\

triazi no[ 4., 5- gl qui nazol[iéH

< N
N,,N N «
W= 0
Me

Intermediate 39 (7.0 g, 19.8 mmol) was treated with (R)-2-amino-1-butanol (4.7 ml, 50

mmol), sodium cyanide (245 mg, 5.0 mmol) and methanol (5 ml), and the mixture was heated
in a stream of argon with distillation of the solvent. After all the solvent was removed, the
mixture was stirred and heated at 100°C for 30 min. The reaction mixture was diluted with
methanol (50 ml), poured into ice/water (100 g), acidified to pH 6 with 6 N HCI, and
extracted with chloroform (2 x 100 ml). The extract was dried over sodium sulfate, the
solvent was evaporated under reduced pressure, and the residue was chromatographed (silica
gel, chloroform/ethyl acetate/ethanol, 5:4:1) to give the methylester. A solution of the
methylester (2.90 g, 9.9 mmol) in methanol (30 ml) was treated with 10 N NaOH (1.5 ml, 15

mmol) and heated at reflux for 15 min. The reaction mixture was acidified with conc. HC],
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The title conpounds were prepared using the procedures
descri bed for exanples 66 and 67, and

w®200e058751 et r azol e. 8- [(2|7)-I (5- Met hyl -2 PCT/US2008/010877
Htetrazol - 2-yl ) butan- 2-yl ] [(21?)-1-(2 -tetra
zol - 2- yl)propan 2-yl]-3, S(f%wdro[l 2,3]triazino[4,5-¢

4, 9- .
and th%i/H? ?%Zﬁodv%? eamgv ur((i?aﬁredsi%@ed' ér%g Zl.\]t'e(‘ lﬂgq’eilliﬁ% % %Q&Qded in DMF
(50 m )and7thzﬂso(dehk wa3 thdro@zhly kdhovel, urlleSted(2dd prepsurs. Azsolunon of the

IH dd, J = 4.6 and 13.9 Hz

obtamgh@p@,ﬂn erHQ}/[F @0gml) (as, tre,:ﬁed V)gtlyr@le(lgﬁlm]glf (9%82@1 (112 ﬁlmol) DMAP
1
(1.48 %,3}_? nilmgg( Il’_lll%ld?xpilz)gnz grafz?%?s&idfa g F'Zr)moﬁng{l}; al@%rrfledlate 1
(1.82 g1'1)4|3) o)) ard ﬂie]m&ﬁiré?ﬁ)sstlrred under argon and heated at 40°C for 20 h. The
1-(2Htetrazol - 2-yl) propan- 2- y&g - 3, 8 dlhy ro.[ A P
solvent maazf;vrqumteg,L widan i TAGUCSH  nressurey eor,qg u \erdgjcc loroform
(100 1§ Ro?rleél 1n %Mﬁ%ﬁk ég&?na g‘)dg acgg]é?%h WPAT?I’\I r?) 8f}§5%l{15}6|f%§ﬁ phase was

separaﬂﬂ add ﬂlesafile@ﬁ@ pﬁé’seavzlﬂz\)/ash'éd atH &Had(ﬂilonzﬂ poBti¢n ibf bhloroform (50
(TH, dd, J = 5.1 and 14.2 Hz), 2.50 (3H,

ml). Tﬁe Bﬁlotdfbb;m n:plut@ng_ @/e(q driedhpver podigny Silfate ang the wlgeq.téyas removed
under §d§c%p§e§§l§§{)‘c6 |g1\}(ezcrude am1deHﬂ'1e cE>80‘ ngés w7ag d?s@.glv%& in DMF (40 ml)

and treelt&f (adGkomnyll ittt o 211V 84 Indo iRy diceid acddd 31tml)aThaafidture was
, b- gi qui nazol i ne®. g-dione and -Bis M -

stirr edeﬂt-l—ZlOé(t? rfarz 3 [days, \the) splsent-was- xgrngved under reduced pressure, and the residue

LT b manghaelag IRE LUy el dha"Eororomycan
acetaté/étﬁlﬁcﬁftﬁ@ﬂ’@ﬁﬁﬁﬁ@(\w :44:2:28 aH1an eB@nttokive thaalohdl2 2A nglution of the
nmol ), and nethanol (5 m ) was stirred and heat ed

alcohql r66%15 stz d&H mfnoé} §&h: W 2hmgi 30 mmel), &iragpleygi 4 g, k0 mmol) and

r t he t
ouAD A B SRS L g po P, 5 .
volatilE§ Yvef & rhd v ﬁﬁdéf vdacvdBpredidrelt £d the trlésmlr&t was ohrofiifo graphed The

m), poured into ice/water (100 g) and extracted wt
materighfromothe rlmS(pplazf fraptiop was Wﬁ@’%@&@%’cﬁm%had‘loi &Ugw\?é—[@f?) 1- (2H-

B e D
[4,5-g u&iédﬁgﬁﬁ@ﬁ@tﬁbﬁé hape! §oage T tHam® & 99831H) s)as 5an(1H, s), 8.46 (1H,
s), 8.41 (1H, s), 7.73 (1H, s), 5.82 (1H, m), 5.47 (1H, dd, J = 8.3 and 13.7 Hz), 5.35 (1H, dd, J
= 8.8 and 13.9 Hz), 5.14 (1H, dd, ] = 4.6 and 13.9 Hz), 5.07 (1H, dd, J = 3.9 and 14.1 Hz),
4.85 (1H, bm), 2.31 (1H, m), 2.12 (1H, m), 1.78 (3H, d, J = 6.9 Hz), and 1.07 3H, t,J =75
Hz).

The material from the more polar fraction was re-crystallized from ethanol to give 8-[(2R)-1-
(lH—tetrazol-1-yl)butan-2-yl]-3-[(2R)-1-(2H—tetrazol-2-y1)propan—2-y1]-3,8-dihydro [1,2,3]
triazino[4,5-g]quinazoline-4,9-dione; mp = 198-200°C; '"H NMR (300 MHz, CDCl3) & 9.05
(1H, s), 8.55 (2H, s), 8.40 (1H, s) 7.83 (1H, s), 5.82 (1H, m), 8.34 (2H, m), 5.15 (1H, dd, J =
4.6 and 13.9 Hz), 4.86 (1H, dd, J = 4.9 and 14.2 Hz), 4.74 (1H, m), 2.34 (1H, m), 2.20 (1H,
m), 1.78 3H, d, J = 6.9 Hz), and 1.05 (3H, t, J = 7.5 Hz).
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second fraction gave the desired am de. A solution of
the amde (1.00 g, 2.87 mmol) in DMV (40 m) was

W e@anssiswi t h i sobutyl nitrite (5 m, 42 muol )PCEO008/010877
acetic acid (0.5 m). The myxture was stirred at room
tenperature for 3 days. The volatiles were renoved
under reduced pressure. A solution of the residue in
THF (20 M) was treEXOVIBIEHS 68tandx® e (560 ng, 8.0

tri phenyl phospﬁl ne (2 10 0 .

tetrazok Baean- -3 s zlneetmm 1 dlh doo [1,2.3
chl orotornfethyl acetate/ethanol/triethylam ne
triazinoléSazlquinpgolige-49-diongnt . The fractions containing the
| ess polar isoner were identi foed\neasNJ@el ng
3,8-bis[(2R -1-(2 H-tet ‘\/N\
yl)butan-2-yl]-3,8- }{5 ]tr|a2|no[4Sg]qU|naz

ol i ne- 4, 9-di one Naniy t ie ro ucrt! was recrystallized
from et hanol ; >‘ We-81°0C, 1H NWR (300 MHz, CDC 3) d
9.09 (IH, s), g54 (1H, s), 8.47 (IH, s), 8.40 (IH,
s), 7.74 (IH s), 5.61 (IH mM, H. 48 (N, dd, J = 8.4

and 13.9 Hz), 5.16 (IH d (_afd 23.9 Hz), 5.16
(IH dd, J = 4.2 § dlsf 5?‘.)g\(/'|ﬁrt' dd, J = 4.4
and 14.2 Hz), 4. 8.5 “{2H m, 2.15 (2H,

m, 1.08 (3H, t, JN:N Js Hz) "and 1.03 (3H t, J =7.2
Hz). The fractions contalnlng the nore pol ar product
wer e conbi ned, the solvent was renoved under reduced

pressure, and the residue was re lized fro
The ugg ﬁgm@pu@d;s @@r@eprg)agcdopg{lg ﬁ}e-)groccde(ery (fescnbed for examgfes 66 and 67,

and Sih r?ét zo 3% %I/(%Jhlér §1]L18tetrazol 2;xbutap 2y[3-[QR)-1(2H-tetea
Z|no ul nazol’ine- 4, 9- np
zol-2- ﬁ)}ﬁ@p&l-l@il lﬂ&hﬂréﬁm3mln@@ﬁk§)}umaﬁ)lﬁﬁ L(SP-I;rl;oris) mp =140-141
S),
°C; ‘H5NMLR§30@ @Gﬂs)% bido G, <b S5%(1HL @ 4150168 Ri)ﬁ”sf?fé s), 582

(1H, 1 é)' 3f%951 @)s?g?b@ fq 153 ?g%ﬁ’w@ﬁ% &bh‘(lﬁddd% )—4& a%d 14.2 Hz),

4.83 ((HHm)m A6Z3825s), 2H29 m{ rﬁ) 2510(@&[ rnr)), 1. 73 (GBi (dSlH 6.9 Hz); and 1.06
i)% and 1.03 (3H, t, J = 7.2 Hz). EXAMPLES 72 and
(3H, t?%—éh ®-and 3-r(2 )-I -Hvdroxybutan 2-vli1-8-r(2)-1-(2
r-tetrazol - 2- vnbut an- 2-vn- 3, 8-

8-[(2R)-1-(5-Methyl-1H-tetrazol-1-yl)butan-2-yl]-3-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-
3,8 dihydro [1,2,3] triazino[4,5-g]quinazoline-4,9-dione; mp = 238-240°C; 'H NMR (300
MHz, CDCls) 8 9.02 (1H, s), 8.55 (1H, s), 8.41 (1H, s), 7.90 (1H, s), 5.81 (1H, m), 5.35 (1H,
dd, J = 8.8 and 13.9 Hz), 5.15 (2H, m), 4.79 (1 H, m), 4.63 (1H, dd, J = 5.1 and 14.2 Hz),
2.50 (34, s), 2.36 (1H, m), 2.10 (1H, m), 1.78 (3H, d, J = 7.2 Hz), and 1.05 3H, t, J = 7.5
Hz).

EXAMPLES 70 and 71
3.8-Bis[(2R)-1-(2 H-tetrazol-2-yl)butan-2-yl]-3.8-dihydro[1,2,3]triazino[4,5-

dihydro[1.2.3]triazino{4.5-g]lquinazoline-4,9-dione
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di hvdr opyri m dor 4, 5- glqui nazol i ne-4, 9-di one A m xture
of formc acid (10 m) and acetic anhydride (10 m)
woer®olssased at 800C for 1 h. Internediate 39 (BCBOSH08/010877

5.95 mmol ) was added, and tdype sol ution was heated at

900C for 4 h. After cooling, the reaction m xture was

diluted with ethyl ether (100 m a,qwl\stored at -100C

for 2 h. the prec:lpltata ergdnNof f, washed with

et hyl ether (20 n1) an d nn ¥ vlcuum desi ccat or .

A mxture of thiEryde “ﬂﬁHe NaCN (245 ng, 5

mmol ), (/?)-2- am’m'g hanol (4.0 m., 42 mmol), DWF (2

m ) and methanol (3 nl) was heated st ream of

argon at 120- 1300C with distil at[;ffﬁ# vol atiles for

1 h. The reaction mixturg our'e Ywto 20% Nad

(100 m ), extractety hN for m et hanol (4:1, 5 x

100 nl), and the e,getlmﬁ s dried over sodium

sul fate. The sol vent Mwvas renoved under reduced
A mlngrgsbsfbiﬁ?entngdlg{ev@ EJ; 9de 9l theﬁ) nqﬂuuﬁrﬁln@f)uﬁaﬁ@l @.816¢l, 30 mmol),

1ol, tetrazole , trlphenylphosphlne

NaCN((125hgy 2. 56mﬁhqhmh91 mebianol (51rr9)7waf$ stlrmi mdoheatedging stygam of argon

wits aisilyrudo s lfikall s oYl alisality b AU ot o0

for an %B&ﬁ%ﬁmg%@ﬁhﬁ@ouﬁim ahe hkavtioh anikhet ek diosdaviet ﬁtdﬂlmmol (50 ml),
as an eluent. The first fraction eluted wa
poured mucpeﬁwet@r 45003g)3ars @{t(@te’d) with (cgloroform (2 x 100 ml). The extract was

dried (g]-e:ﬁ E%}{%@%}S%ﬂlﬁa@e}/ 4?198 gctgg%HZ élsn%mg’vid] or @%g%&’&%h‘%%&%s Sgd the residue
was cmnat%@d qsﬁé 5éh)(l2ﬂ:‘etﬁé/eth%nd'lﬁoacéthH,acﬁi) (9573:8% 2(82{{11 eluent The
, 8.1 and 13.6 Hz), 5.06 (2H

second] fract;br()gaa’n dhq@eﬂed-lzymdeﬂ, Aﬁaol(ltgcpql of-@he agnQ@(l(QQ_g 31’?7 Hgn@lg in DMF

(40 m$)r ‘é’&i P%ﬁteaﬁ\glt&d%ﬁ}uf)& %H‘tgég ml 42 mmc}l) % acehid rllg,ld (0.5 ml). The
mlxtm% {Vﬁg'stl}reh QYI@BQ?(Y&&H&QU% ¥dr] 3 8taly€.2TH9 votafifes were removed under

tetrazol - 2-
reduceydl Prossuan -AZ—sy]u}loﬁ off -thk tﬁﬁdhl@perhW 0 mlswgq; qr@anqdmth fréragole (560

mg, 8 (q9 Hﬂhé’ trg)]hgg}'l\fgﬁﬁg Mg_'lz QL @C%Q}_'?r’x)ug?l) afl '_llauéililzodlcarboxylate

(2.30 g Jﬂ% T'ﬁe re@c@gn (ﬂddsuréjqﬁas dtired ab revngl térﬂpél'atdlé for 10 days. The
70-4. , 92-4.16 (2H, m, 2.30 (IH,
solvent .ved3- remollsd (L®Hier nf)ducej[l 5@55(1]r$-,| argsthe residee (s, chfomayographed using

chloro?orm/c'a_&&f acetategetgano(l/'tgnéthylamme (ZO §7 I‘:J-Z?) aEXéVP&EeZt The fractions

containing the less polar isomer were identified as being 3,8-bis[(2R)-1-(2H-tetrazol-2-

yl)butan-2-yl]-3,8-dihydro{ 1,2,3]triazino[4,5-g]quinazoline-4,9-dione and the product was re-
crystallized from ethanol; mp = 80-81°C; '"H NMR (300 MHz, CDCl3) 6 9.09 (1H, s), 8.54
(1H, s), 8.47 (1H, s), 8.40 (1H, s), 7.74 (1H, s), 5.61 (1H, m), 5.48 (1H, dd, J = 8.4 and 13.9
Hz), 5.16 (1H, dd, J = 9.0 and 13.9 Hz), 5.16 (1H, dd, J =4.2 and 13.9 Hz), 5.08 (1H, dd, J =
4.4 and 14.2 Hz), 4.85 (1H, m), 2.32 (2H, m), 2.15 (2H, m), 1.08 (3H, t, J = 7.5 Hz), and 1.03
(3H,t,J =7.2 Hz).

The fractions containing the more polar product were combined, the solvent was removed
under reduced pressure, and the residue was re-crystallized from ethanol to give 3,8-bis[(2R)-
1-(1H-tetrazol-1-yl)butan-2-yl]-3,8 dihydro[1,2,3]triazino[4,5-g]quinazoline-4,9-dione; mp =
80-81°C; '"H NMR (300 MHz, CDCl3) & 9.09 (1H, s), 8.54 (1H, s), 8.47 (1H, s), 8.40 (1H, s),
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3-r(2 )-1-(2iy-Tetrazol - 2-vnbutan-2-yl1-8-r(2 )-1-(4
-1,2,4-triazol -4-yl)butan-2-yll-3, 8-
wa@lrdveaissspy/ri m do[ 4, 5- glqui nazol i ne-4, 9-d i one BCT/US2008/010877
sol uti on of 95
3-[(2i ?)-1-hydroxybutan-2-yl]-8-[(2i?)-1-(2
Htetrazol - 2-yl ) butan-2-yl]-3, 8-
7.74 (\GH,hyd5.6pY TELNindlc. 48 GHHY] dyiill el landhd 3 8, Bz)d 5 dAd 1{4dd Jrrg9-0 and 13.9

i AT e Tl b o B G 5 B 555 05

J =P+ ) 2
232 JTR) R, | e b T or 1o b The

sol vent was renoved under reduced pressure, and the

resi due was chromat ogrggﬂﬁgi l;g actdizans contai ning the
triazole ester were S sol vent was

QAL D12 AU INARGINE7 A (HE reduced pressure.
The crude product was purified oby ﬁumﬂ

chr omat ography (silica gel, chijproforffeyhyl
acetate/ethanol /triet hy[i?a' Qe 3%-88) and
r_ecrystallizatigan mnet theér (5 m) to give the
title product; N(r%h:l: 1B0-1320C, MH NMVR (300 MHz, CDd 3)
d 8.55 (2H, s), Bidd (1H s), 7.93 (1 Hes), 7.89 (IH,
s), 7.68 (IH s), 7.65 (IH
and 13.9 Hz), 5.07 (IH, dff
(IH, M, 4.85 (I HNR~GT86 ARG, 4.55 (IH dd, J =
4.8 and 13.9 Hz) ,\2,80 (2H{ m), 2706 (2H, m, 1.05
(3H, t, J = 7.5 Hz), nefid 1.01 (3H, t, J = 7.5 Hz).
. EXAMPLE 75 3&% jsr(2 %-I -.gz : o

A mixturecfyigmgic. sl ﬁﬁ# BRhAn acriic By dRdR, OB o el €80y for 1 b

Intermtéd[ieZ 94 !(f;?o 595%5%&69@% A ddeh QD SonHoMRes BEABRBEID°C for 4 h.
usi ng (1?)-2-am nopropanol by the procedures descri bed

After Eeulingx drepleactitd; migpure 2454 REGTOwith lthyl/Rthes 0D OvAl), andrytred at -10°C
for 2 15 tpserpiaieants jcredotfcvashed (Bt e yhethesieD fifkandiod ip a vacwum
desicc‘gto?. grglths of Whg%rﬁgmﬁﬁg, NACN (245 mg, 5 mmol), (R)-2-aminoethanol

(4.0 mL, 42 mmol), DMF (2 ml) and methanol (3 ml) was heated in a stream of argon at 120-

542 (11, dd, J = 8.1
“wrand 14, 3" Hz), 5. 06

130°C with distillation of volatiles for 1 h. The reaction mixture was poured into 20% NaCl
(100 ml); extracted with chloroform/ethanol (4:1, 5 x 100 ml), and the extract was dried over
sddium sulfate. The solvent was removed under reduced pressure to give crude diol. A
mixture of the crude diol, tetrazole (560 mg, 8.0 mmol), triphenylphosphine (1.57 g, 6.0
mmol), DIAD (1.97 ml, 10 mmol), and THF (50 ml) was stirred at 20°C for 18 h. The solvent
was removed under reduced pressure, and the residue was chromatographed using
chloroform/ethyl acetate/ethanol (50:30:20) ‘as an eluent. The first fraction eluted was
identified  as 3,8-bis[(2R)-1-(2H-tetrazol-2-yl)butan-2-yl]-3,8-dihydropyrimido[4,5-
g]quinazoline-4,9-dione; mp = 177-178°C; "H NMR (300 MHz, CDCls) 6 8.58 (2H, s), 8.44
(2H, s), 7.64 (2H, s), 5.44 (2H, dd, J = 8.1 and 13.6 Hz), 5.06 (2H, dd, J = 4.0 and 13.9 Hz),
4.64 (2H, m), 2.29 (2H, m), 2.08 (2H, m), and 1.05 (6H, t, J = 7.5 Hz).
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3,8-Bisf(2 )-1-(l
-pyrazol -1 -yl ) propan-2-yl | -3, 8-di hydropyri m dof 4, 5-gl q
wa@izwamsd7sne- 4, 9-di one and 3-f (2 M - (4-Chl or 0-PCT/US2008/010877
-pyrazol -1 -yl)propan-2-yl1-gr(2 VI -(I -pyrazoll-
yl ) propan-2-vn- 3, 8- di hvdropyri m do[ 4, 5- glqui nazol i ne- 4
The secSndfr@iRNAYAH idéntifRedals 3L [RR)-C-hgdiostykuitn-0iyi]- &*ﬁ(ﬁ]@ele(ﬂi-tetrazol -2-
anhydride (10 m) was heated at 800C for,1
yl)butannwlr]nae&dalwr%'rmdg[d yel crsnr%omﬂ? digns; aH&‘MR @98 MHe.

oo R TLARER T OE iR SaRU R bR O i ePh eP® Q™

5.07 (1H,)ddane £5 eh€d4.atHz) LG4 9 (28, |ih) 8loe- @r@(amum)aesowaﬁ m), 1.90-
filtered off, washed Wi th etq¥ et her égo
2.15 (YHirel 1i59 @Hy o) dP6d3ES bdat 68 H2, #0493 SFhi {ﬁé i HZ)
diformam de (1.60 g, 4.5 mmol ), (i?)-2-am nopropano
(1.55 m, 20 mmol), NaCN (0.49 g, 10 mmol) and DMF (2
m ) was heated at 1300C i EXaAMPLEaM of ar gon for 18 h.
The obtained crude product was purified by co
3[Ry ir AT ctpazely v Dbt S [ C R AR} et zot Ay tan-2-v1)-3.8
: : ' |£nnfrmnrmthanm (50 M) to
Bt tHot S USPENS on of the diol (650 ny,
1 96 nnDI) in chloroforn1(10 mg s {eﬁ under argon

was added pyridine (1.0 g, 12. ol ) and nmet hane
sul foni ¢ anhydri de (79&4 NY Y The nixture
became war m (40Q%)—apd i e solid dissol ved.
Stirring at rodkutlenperaiure was continued for

addi tional 4 h. ThMenixture was poured onto crushed

A sobfifegy otor IO b ot BRETGR 1 @E Gy Zmbutan-2-11-3.8-

dihydr8y@idviiefas- gﬁ‘(ﬂﬂniﬂ@)‘ﬁné—qj 9L81dhe (@60 HRD\03 CniHode l’rndtl@ﬂUlCEd triazole-3-

pressure to give the bi s-sul fonate. A solution of the

carboxiylae 60 ¥ogad-8 nfrosD, mheqylm@smrs)(l ane pPrameleandddhD (1.97 ml,
0.0 B4 Eeh RGeS M P el iy I8 00 A soven

was rdmévédbuaddieetdited Pr&sins ah@ahedreélﬁuém tlondhtdpraphed. Fractions
Met hanol (5 m) and triethylamne (1 m) were added,

contan@ma the itrinzohg) eHigs Wesh cPmbBEdaend disnsaleshs ey as tpnzoved under reduced
pressure solg{1 1 oir gm% tﬁx%o% eL is 1nvﬁe%aﬁ<ﬁr@ Wﬁget‘ ea gﬁqyfﬁfq N NaOH (2

pr éssur e, e residue was C grapne

ml) angeétmearnh qf. Qf)ﬂB(l)ﬁnﬁthhe acetial afigfuhawas Aélmfeﬁhyslpa{mmeuh 6 N HC],

5:3:1:1). The less polar material was identified as
and thg,sglvlgyptsfveg evgporated under reduced pressure. The crude product was purified by

colulmtl-cﬁ%gnaa%g glréll)H)y (ISPlf%ra %Qe @ﬁl%'réltlo}rﬁ/%th%/l 9&6?%9/%@1%5ﬂ@6&19[&%1igé, 50:37:8:5)
and recrystallization from ethyl ether (5 ml) to give the title product; mp = 130-132°C; 'H
NMR (300 MHz, CDCl,) 6 8.55 (2H, s), 8.44 (1H, s), 7.93 (1H, s), 7.89 (1H, s), 7.68 (1H, s),
7.65 (1H, s), 5.42 (1H, dd, J = 8.1 and 13.9 Hz), 5.07 (1H, dd, J = 4.4 and 14.3 Hz), 5.06 (1H,
m), 4.85 (1H, m), 4.66 (1H, m), 4.55 (1H, dd, J = 4.8 and 13.9 Hz), 2.30 (2H, m), 2.06 (2H,
m), 1.05 3H, t, ] = 7.5 Hz), and 1.01 (3H, t, J = 7.5 Hz).

EXAMPLE 75

uinazoline-

4.9-dione
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g] qui nazol i ne-4, 9-di one and was re-crystallized from
et hanol ; np = 239-2400C, 1H NWR (300 MHz, CDd 3) d

W@2B5/0825, s), 7.61 (2H, s), 7.48 (2H, d, J = ECBUBM)$/010877
7.20 (2H d, J = 2.1 Hz), @710 (2H t, J = 2.1 Hp),
4.97 (2H m, 4.80 (2H dd, J =8.1 and 13.9 Hz), 4.50
(2H, dd, J = 4.8 and 13.9 Hz), and17;l(6H d,~J =

6.9 Hz). The second fractlon g veMe )
3- [(2|°)-I-hydroxypropqﬁ F%nl-(lkkpyrazoIJ
-yl) propan-
2-yl]-3, 8- dlhdeqp‘?Th1d [4,5- @]qU|nazoI|ne 4, 9-di one
and this was rea ed Wt chl oropyrazol e using the
procedure described for exanple 76 to give
3-[(2/?)-1-(4-chloro-I - :
The tltlb%oaﬂ;ﬁiunh ~wds)rempgrechudng (R)-B-anixippypanol Py the procedures described for

examply) Tt 1 Co B AU (S M GDEXSE IR a0 22109, 8.87 CH,
s), 8. 6% 695 ) (§1-15¥n_),( § Is-596 (281, 3D, fddH .86 J6H,d, 76- 6. 5&|1z).

(TH, s)., 7.49 (IH d, J =1.5 Hz), 7.40 (IH,
s), 726(IH s), 7.21 (IH, d, J = 1.8 Hz), 6.10 (IH,

t, 3 =20 H), 4.9 79 (2H ). 4.51 (IH
dd, J = 4.8 and 13.%—’&@2@—%&({#&7&%, ?=5.1 aEmd

, 5- gl gui nazol i ne
1-vyDp iQ: q l "_,i' D) ..1-' &
800C for 1 h. Interrredlate 39 15@9 .95 Mol ) was
added, and the sol ution ywas heat ed ain9 0C for 4 h.
After cooling, the rea¢i Xthr owad diluted with
et hyl et her (10 ~~2ah g7at -100Cfor 2 hour.

The resulting ;e,lpl,\-}at was filtered off, washed
with ethyl ether (20 n1) and drpedpkn @=yacuum
desiccator. A mxture of \hig ditf ok (525 ng, 1.5

mol ) and 3- fluorophenﬁh é‘(l 3om 10 mmol)
was heated in a Stgeapid gony&t 1800C for 30 min.
The crude produdi_vasjpurg fied by col um
chromat ography (silica gel, hexanes/eth
A mlﬁ@&ta‘tfehhfci fidylGminand &&tid&nﬁydmed(lﬂen%w%aﬂlqateﬁaati &IRC for 1 h.
m et hanol tao _give the tjt

Intermpg 3080 050 £ RRATTSB OV o3 g atia WP Fretgd at 90°C for 4
After Zo&glgg 813 reSotionmBbure ds dihuted with ethyl ether (100 ml) and stored at -10°C

for 2 h. the precipitate was filtered off, washed with ethyl ether (20 ml) and dried in a vacuum

desiccator. A mixture of the diformamide (1.60 g, 4.5 mmol), (R)-2-aminopropanol (1.55 ml,
20 mmot), NaCN (0.49 g, 10 mmol) and DMF (2 ml) was heated at 130°C in a stream of
argon for 18 h. The obtained crude product was purified by column chromatography (silica
gel, ethyl acetate/ethanol, 9:1) and re-crystallization from methanol (50 ml) to give pure diol.

To a suspension of the diol (650 mg, 1.96 mmol) in chloroform (10 ml) stirred under argon
was added pyridine (1.0 ml, 12.3 mmol) and methane sulfonic anhydride (796 mg, 4.57
mmol). The mixture became warm (40°C), and the entire solid dissolved. Stirring at room
temperature was continued for additional 4 h. The mixture was poured onto crushed ice (50

g), stirred for 1 h, and extracted with chloroform (2 x 50 ml). The extract was dried over
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6.93 (6H m, 4.24 (4H, t, J 7.0 Hz), and 3.13 (4H, t,
J = 7.1 Hz). EXAMPLE 79
wW®@2(00238252 | - Hydr oxypropan-2-yl|-8-[(2R)-1-(2 PCT/US2008/010877
-tetrazol - 2-vnpropan- 2-yl | -gg 8- :
dlhydrobenzo[l 2-d:4,5-d" I bisfl,2,31triazi ne-4, 9-di one
' f | frle@suddtd 8iveGthe bigduléonate. A

MgSG arf% e M}E#l} Sﬁsﬁe g?gﬁ(?nu? g%}lol%_(zﬁ@égoﬁtrcﬁ ) vvasgadded a
solutichodflthe (bns oflfonadi (960 mg, rli Temalbdgpyra®lert@fi0) menl Gyaneql) in DMF

.. Th t d. t
5 Lo, Mo T Gorabpy i et DR L VESAEBORL 5 conn,
The olé%r&gg 'H}lxgﬁg me%tgggﬂ %g e(?:f(gpﬂ\hsﬁletlﬁfnbﬁﬁ M) 4dd #@ttBlamine (1 ml)

were 4dd@); 2ndastimiagroaacaitinitd @t goorﬁﬁerrmw:rlat}lré ov¢roightl Bhye volatiles were

triethylamne (13.9 nl, wer e dded dro S
removeeunddl Fasion G RN T WES S AR ri UEIRIOEFRCY fpilica. gel

chloro%qrg%at?xcl epat gﬁﬁ)‘fé@t&k/ﬁ%&hcor o];“ffj %8 (lé’s@opg)ar th@enal was

ofm et hanol "(9:1
identiffed?00 W), Bfgeb@p@k)am(mm:raibl-eoyl)@mransmwm dmyﬂmpgnmldom 5-

i pgpent es LeTbu Under, EUSeOPLeS By, 1 ana
(300 lﬁ,ﬁ%t gﬂt‘?g %’ EB?% %};7'}?:1) r@ﬁ' %0298 é@ﬁeanﬁm H2), /=)r20 (2H, d, 7= 2.1

Hz), NaQH, 2, 0= 11, HZ)O4WI(IZH ﬁi),d4 8@ (2thnidl, J 501 amd 13/\@&12]),@435@62H dd,J

t reflux for 15 t | ed,
-8 e 159 #E8, Ltk ST oo Beb. 10y (3. 0 ¢ 24 ol ).

and the volatiles were renoved under reduced pressure.
The residue was diluted with DM (50 m ), and the

The sat@natfrdceion W@3{(M)dg@#dryxmopnngﬁyﬂrhﬁdE{ER)-gc(mHemyrazol- 1-yl)propan-
ressure lve_Cr e a Cl The ct was
2-)’1]-5,&@%;4@1330%% 4151gﬂﬂl;111ﬁ?§53 n"sﬁ? pdione so‘F’lﬁ’t g}?’fuof wap | gigacted  with
chlorot%%ea%?%gds%% {k} %clgﬁ%x% %&n%ﬁs%ls zfn'i;ﬁg 74 Wé{ve@&ﬁl@l@) - é:hloro 1H-
pyrazél- ﬂyl'}]ﬂ%g}m Zt)ﬂ]:l-et([g-aﬂ)aln(lr}épyfhzdl Iﬁyl)pfb@am'iqﬂ) 3,8- d1hydropyr1m1do[4 5-
i ntermedi at e

elquinmphye: 4%om,xmm%§3%tq MR o Pt tac ST 6. 9. 855
(1H, sé éggﬂﬁe YA Ukes) Weae rierpyedyndag peuaed s), 726 (1K, ), 7.21

was “chr omat 0gr aphed Usi ng
(1H, d?tthyi AL @ue(ﬂe d;aﬁu@l 0 Hag,61.96 (AL, iml), @D (2H1)n)a4;51 (1H dd,J=4.8

eluent. A solution of this mteri al .20 4. .54
and 13Rd12), # A3ONE, d&d = 5.1 and 13.9 Hz), 1.72 (3&,%,§=696 Hz), and 1.69 (3H, d, J

= 6.6 Hz).

EXAMPLE 78
3.8-Bis[2-(3-fluorophenylethyl]-3.8-dihydropyrimido{4,5-g]quinazoline-4.9-dione

@/\/@\F

A mixture of formic acid (10 ml) and acetic anhydride (10 ml) was heated at 80°C for 1 h.

Intermediate 39 (1.50 g, 5.95 mmol) was added, and the solution was heated at 90°C for 4 h.
After cooling, the reaction mixture was diluted with ethyl ether (100 ml) and cooled at -10°C
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m) was treated with isobutyl nitrite (10 m, 84 nmol)
and acetic acid (1.0 m) and kept at 180C for 20 h.
wab@owsi7ar i | es were renoved under reduced presBCF/ES20881010877
the resi due was chromat ogr ed (silica gel,
chl orof ornf et hyl acetate/ethanol, 50:45:5) to give the
title conpound; np = 153-1540C, 1H NWVR (300 MHz,
for 2 1@1339 @%e @Ies%ltil;ég éﬂeﬁfltﬁt)e wiks miel(eu Hbff, Sy ash8d 4ath( éﬁHyl St)lcr (20 ml) and
dried 1114a 3’a¢q21‘,m d§s1g@atqq K nuaturg) of t}a;s glgﬁggrj}gidegﬁﬁ% mg,41 %meol) and 3-

ﬂuoroé}aenﬁthn?aguge Eé?él égg‘rj@%l)(\g% ﬁ’%@é?ldm a gtréﬂr) § %%?A(A;{t%@O"C for 30

min. 18 Guée %ké‘dﬁgt )Val; udified by column chromatography (sﬂlca gel hexanes/ethyl
-tetrazol g propan- 2-vn- 3, 8-di hydr obenzo, 5-
acetatthrrpmyéammezﬂ}é& b} araizﬁeﬁ@swllszaa% Fr@m/:?t in &ve Fhe e’ compound;

o - R R s E(@ih 740 5, 725 ot

6.93 (Gt'{hﬁ}imopﬁ(réllrp[tlma?mlz}zﬁamwsﬂm ,12J 3|1 Y Hayi ne- 4, 9- di one
73 mmol ), triphenyl phosphine (1.05 g, 4.0
nnDI) tetrazole (0.42 g, 6.0 mmol), DIAD (1.58 nml,

8.0 mvol ), and THF (Zomwred at 18C for 20
h. The volatiles were er reduced pressure,
ractions

dihydesbenaof1i2rd: 4.5’ Mlﬂ@__m&d_mm e conbi ned, the
sol vent was renoved under reducef Rpiessure, and t he

residue was recrystallizeg fromlethang), to give the
title conpound; mp = 64-B60F JH WVR(300 MHz, CDA 3)
d 9.04 (2H s), N4m/(\gH“ 88 (2H, m), 5.36 (2H,
dd, J 92and18=@Hm) 0516(2H dd, J 4.4 and 13.9

Hz), and 1.81 (6H, d
To a sgmgeflgo;uiqon(q' 1ném9¢1atgq9 (6. 10 g, 1.8 mmwg) %Pﬁ‘;}ch%grdoﬂ?r%l (200 + 100
ml) Wa§ ee% ( azgm %l%tlpﬁpcgfopcﬁpuré ifid- (2f5?0 EVI3'6(1%mol) in water (60 ml). The
vigorotBly3stiBredi hielire beRzbledto €, ib-a' itd/iretliandl Bith rand reated. With conc.

-dione and 3-[q VI -(5-Methyll
HCI1 (5.0 ml, 60 mmol) added dropwise. After stirring at 0°C for an additional period of 15

min, (R)-2-aminopropanol (5.0 g, 66 mmol) followed by triethylamine (13.9 ml, 100 mmol)
were added dropwise. The stirred mixture was allowed to warm up within 1 h to 10°C, and
was poured onto crushed ice (200 g). The mixture was extracted with chloroform/ethanol
(9:1, 3 x 200 ml), the extract was dried over sodium sulfate, and the solvent was removed
under reduced pressure. The residue was triturated with ethanol (75 ml) to give the crystalline
triazinone intermediate. A mixture of the triazinone (1.90 g, 6.2 mmol), 10 N NaOH (2.0 ml,
20 mmol) and methanol (50 ml) was heated at reflux for 15 min. The mixture was cooled,
acidified by addition of conc. HCI (2.0 ml, 24 mmol), and the volatiles were removed under
reduced pressure. The residue was diluted with DMF (50 ml), and the volatiles were
thoroughly removed under reduced pressure to give crude aminoacid. The product was
directly used in the next step. A solution of crude aminoacid in DMF (50 ml) was stirred
under argon and treated with DMAP (1.20 g, 10 mmol), BtOH-H,O (0.66 g, 5.0 mmol),
triethylamine (1.4 ml, 10 mmol), intermediate 1 (1.14 g, 9.0 mmol), and DIC (4.7 ml, 30

mmol). The mixture was stirred and heated at 40°C for 16 h. The volatiles were removed
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-tetrazol -1 -vnpropan-2-yl|-8-f(2
)-1-f2Htetrazol - 2- vnpr opan- 2-vn- 3, 8-

walRtvomsssbenzori . 2-d: 4. 5-d' | bi sFl, 2, 31t ri azi ne- BCDUS10081¢10877
Prepared from5-nmethyl tetrazole using the procedures
descri bed for exanple 80. 1€ i soners obtained were

ted b t
under Eq%ﬁ%‘%dip%ﬁwét%% thETefidhe Mt AR Bhed ffin fiy acetate fethanol
/acetic I&Q da{ 978 elhéﬁnh Edlﬁﬁioxaéf frif ﬁ&lte?iai (2.06 goratSyinnil) in DMF (30

razol - 2-yl)propan-2 2i
ml) wdd-tt@ltdfchwuh 1§olyjt§)1pn'opa|ﬁl(2nyll ]31 3nrgo |aﬁ92§p%}5‘é?ﬁ.6[@ 02m9 84'1(1 kept at

18°C fgf @Begx J,Féé lvoﬁaﬁ? t%flgraeé%%% eq#rﬁﬁlgpefdgg%fj %&I%Dgl@%@gemdue was

chromgtoglggﬁécﬁ (s1ﬁ):a g%l Oghlﬂdfbmg)sth gaéétat(eléﬂ;ans),, 5G433) (tﬁl—glve the title
.2 an

compo.lln& Bpan 6:!5}35‘9’ Q—|Z)‘I NMR.I.@QOI MHzg @DCﬁ)Ag 3. lgr(ggj_ﬁ(i) g 9£§1H s), 8.40

(1H, s)( §,§4 @H*j )9_961441{;12 gg‘flﬁ?’%@ P, Hzx da%d% éﬁEbg 581)6 (111 %@1 T=44

and 13{??&2 szl@(ms[ﬁ .02 gﬁ{ltdd‘ ijeds 8end-12 Bizp) 182 (3H I'CEtJh=y6 9| Hz) and
tetrazol-1-y )propan 2-yl]1-8- [(2
1.61 (A),-d, I 269t r azol - 2-yl ) pro
ran-2-yl]-3, 8-di hydrobenzo[ |, 2-d:4,5-d" ]bis[l,2,3]tria
zine-4,9- dione had the followi ng properties: np =
81-820C, 1H NMR (300 M-EXAQME)sod 9. 05 (I H s), 9.04
(IH, s), 8.40 (IH, s), T‘S’Z’TZFF_ 5.3 | H dd J =
38B18[(BRED42H3te&abn 244 Hz)
02 (IH dd, J 9.2 and 14.3 Hz), 4.68 (IH, dd, J 5.3
gﬂhﬁ&ﬁiﬁ&%ﬂ%(% s), 1.81 (3H, d, J 6.9 Hz),
and 1.78 (3H, d, J = 6.9 Hz). EXAMELEN% 3-r(2 VI-(2
- Tetrazol - 2-yl ) propan- 2-wQ- 8<{ (2
)-1-r13- (trlfluoromethyll-l yrﬂzol-lﬂlpropan-
2-yli-3,8-di hvdgd i ~258Nd' 1bi sfl, 2, 31tri azi ne
-4 9- di one Prepe\e&d ugé ng 3- (tr|f|uoronethyl)pyrazole
and fol I ow ng the procedures in ex

A mixgre oF RMRRBOGYNAXyPropan-3)ylkSd(d8- 1?&4? tegr)azolgyggpmpppé yl]-3,8-
dlhydréﬁnzoéldfgé“& ﬁﬁ)}rﬁ[l Eﬁ%ﬂﬁ'é'ﬁ ng (j)n@ A(l- 40! ; a;ﬁd73i4mr3013 triphenyl

phospﬁmlem(olsl@ 408 mndot), 4et4az@m<mzaz 9, G-E)nmdl)B]ZFL"éDKII 5§dn1 3. O:mmol) and
THF ﬂ_i(}g 11?11 g‘ql]é‘lg?rrgilz L,t é8§3 |.fgl) 20alhd’9lie 7'213(1%% ware \r]emOVéed uxlder reduced

pressulflez,) 4and the residue was chromatographed (silica gel, ethyl acetate/ethanol/acetic acid,

97:2:1). Fractions containing the desired material were combined, the solvent was removed
under reduced pressure, and the residue was recrystallized from ethanol to give the title
compound; mp = 64-66°C; 'H NMR (300 MHz, CDCl3) 6 9.04 (2H, s), 8.41 (2H, s), 5.83
(2H, m), 5.36 (2H, dd, J=9.2 and 13.9 Hz), 5.16 (2H, dd, J = 4.4 and 13.9 Hz), and 1.81 (6H,
d,J=7.2 Hz).

EXAMPLES 81 and 82
3-[(2R)-1-(S-Methyl-ZH-tetrazol—2-vl)propan-2-vl]-8-[(2R)—1-( 2 H-tetrazol-2-yl)propan-2-
vl]-3.8-dihydrobenzo[1,2-d:4,5-d'|bis[1.2,3]triazine-4.9-dione and 3-[(2R)-1-(5-Methyl-
1H-tetrazol-1-yl)propan-2-v1]-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3.8-
dihydrobenzo[1,2-d:4,5-d']bis[1,2.3]triazine-4.9-dione
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EXAVMPLES 84 and 85 3-f(2
)-1-(2”r-Tetrazol - 2-vnbutan-2-vl|-8-r(2

w0 2009028751 et r azol - 2- vnpr opan- 2-v p- 3, 8- PCT/US2008/010877
di hvdr obenzon, 2-d: 4,5-d' | bygyi, 2 31ltri azi ne-4, 9-di one
and 3-r(2 )-1-(l HTetra2ol-lvl) butan-2-vn-8-r(2
)-1-(2
-tetrazol - 2- vnpropan- 2-yl 1- 3,8- dithviFabenzof |, 2-d: 4, 5-
d' | bis[l,2, 31triazineg R epgfe ed"ef r om
(17?)-2- an1nobutano| usi n e procedures described for
exanples 79 a \8 Mmds were separated by
col utm chr omat gnaphy ilica gel, eth
acet at e/ et hanol / acetic acid, §7: 2181)N he | ess pol ar

i somer, identified as 3% /%4% \(

tetrazol - 2y|)tha 2'I [

-tetrazol - 2-yl ypri¥ r -y 378 _di hydrobenzo[l
d:4,5-d" ]bis[l, Qﬂﬁ]tmqaﬁlne 4, 9-di one had the
follomnng properties,

Prepar@b@pm% mgtiyl t@g'a.%qlq:.lumgg theépr@ge@'r%%eg% I?)%W}éé}%?&le ! The isomers
obtained 9 Wﬁ ’_%p d5 l%’?’ éfzﬂg'hnmom&ngt&rg&bﬁy ggihca5 %eﬁ (&h’oroform/ethyl

517 (2
acetate?etliz&o( ISIG 4513), The $dss p8Hr isdmed iden6fied ki3 [(2&)1;1 -O- mgth(ygiZH -tetrazol-

iyl R Rt A s
d]bls[gﬁggt?lfx%lhg ss HR’@‘ c 4fHer tﬂié7foﬁgvv1rg'%ﬂ8y8n@§oﬂ MH%s 3}){ NMR (300

Mz, €DCI5.BROGICHY, 8, 9,05 6, (sm4h11H,5s>3ssz|@H i 5 36418, &d, T =92

and 13@11;)1% 76 (G a8 2254, M gty 0 088, [ Hif'e il 13.9012), 5.04
(1H, dél,afl %gﬁa%ﬁfb 'r%zb}é&, H (é)Hl 81"}(3H2d,]Jt2= S?Hiz)g}%d 1.78%3H,d,7 =69

and
Hz). Hz).EXAVPLE 86 3- r(2 )-1- (2
The n)go-rq-:r e&orﬁar;?slplrér \éggr:t}f%?lgpszﬁy[l\gm{ 4 nget]wlﬂ[-[ -tetrazol-1-yl)propan-2-yl]-8-
t -
[(2R)- I(Zj‘;l—rI] gétﬁ%gf-?-t&ﬁﬁ&% 2. glgl %dzf‘ %’gbor%g%ﬁah[i a?dufl%nd ]'b%{l D8ithadme-4,9
dione mcpﬁledun@mngs;ﬁdpéme@ mepars - me@crbn{e‘ww(wﬁd\m @m:h) § 9.05 (1H,

o5 LT e b e B L 3P T PR S, 0.1
=438 %d“?%é gﬂ ) %bz égH,A@d,(:JZHQ.?)md P4 8314) HesmH, 84,58=0! 3'|and 14.3 Hz),

2.44 (3H, s), 1.81 (3H, d, ] = 6.9 Hz), and 1.78 (3H, d, ] = 6.9 Hz).

EXAMPLE 83
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-8-{(2R)-1-[3-( trifluoromethvl)-1H-pyrazol-1-
vllpropan-2-yl}-3.8-dihydrobenzo[1,2-d:4.5-d']bis[1.2,3]triazine-4.9-dione

Prepéred using 3-(trifluoromethyl)pyrazole and following the procedures in example 80; mp
= 95-97°C; "H NMR (300 MHz, CDCls) & 9.05 (1H, s), 9.03 (1H, s), 8.40 (1H, s), 7.38 (1H,
m), 6.41 (14, d, J = 2.2 Hz), 5.79 (2H, m), 5.35 (1H, dd, ] =9.2 and 14.3 Hz), 5.16 (1H, dd, J
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8.8 and 13.9 Hz), 5.15 (IH, dd, J = 4.4 and 13.9 Hz),
5.11 (IH dd, J = 9.3 and 13.9 Hz), 4.95 (IH, dd, J =

wa2@assisA3.9 Hz), 2.29 (IH m, 2.15 (I H m,PA1/832008/010877
(3H, d, J =7.2 H), and 1.4 (3H, t, J = 7.2 Hz).
EXAMPLES 87 and 88 3-r(2 )-1-(lI

=44 é}'idT%.éf’ZH—ﬁ‘i, %.'_zsﬁ?(?ﬁf aRaN=%y B P14 .8%412); Lnsfs?(lﬁ dd. 3 =51 1 and 13.9 Hz),

-tetrazol- fopaii-2-vn-3, 8- hydrobénzo [1,2-d
1.81(3H,,c5-Jd='dS.biI-‘£Z),1anZl,BIZ(makﬂweéam)dl one and 3,8-Bis

K2i 2V - (I H-tetrazol -1 -

yl ) propan- 2-yl ] -3, 8-di hvdrobenzoH, 2-d: 4, 5-d" 1bi s[ |,

1triazine-4, 9-di one]ﬂ)ﬂ&ﬁfﬂ?ﬁﬁiﬁk‘%ga(‘ksw 00 g, 19.8

mml ) was added t hanol iC soI ution

dv]b,sgoﬁg}!ﬁhgwet@p.@omd the.sol vent was renoved under
reduced pressure to give the desue&l di am ne. A

m xture of the diamne (4.26 ¢
(i ?)-2-am nopropanol (5.0

10 mmol ) and net hanol {35
a stream of ar gghiriitr o ~at) on of the volatiles.
After the distihLdtian ceased, the mixture was heated
at 140-1500C for an additi onal 30 m}MeMQther cool i ng,
the reaction m xture was dissol ed ing Ner (200 m),
saturated with NaCl andntr é‘ N’HC to pH 5.
After stirring fau H;Nampltate was
filtered off, wa&h®d i tHlwater (20 m) to give

di am de. A soI ut NG of"°t he precedi ng di am de (5.00 g,

14. 5 was treate ent
PreparsihiFars Ay 8- RPPIRP Ot A oSk Bfs eaingd do? BRSbiL, 29 and 80
The cgﬁﬁ%BhﬁHb May%tell Gephfitedt bl ebldhn I Qﬁfﬁrﬁzﬁﬂ@@ﬁﬂ} Ul(ﬁhéaof gel, ethyl

and the volatiles were renoved under reduc

acetatg/ethssalfagetidTrreidor HAUA). Whe losy ipblagdiseier; oidgntrfied as 3 [2R)-1-(2H-

RS UL 85 R P R b >
d:4,5- c;i‘rp? [Vv}g 1] %&%&4‘9%8% had (R Tblowing Wp&iiker RbOrsBLAPO; ‘H NMR

treated w th net hanesul foni'c anhydride (2.61

(300 HZz 16D@i)|§) 9.08 HEH d)x9.06 €1Has), 8B#2 (1 Bds)as. 4|0t(1Hf ok SB3H1H, m), 5.61
(H, oy S5 PR &0, 92 QoS 19%% ), 5.17 (@B, m), 2.32 (1H, m), 2.18 (1H, m), 1.81
(3H, d, J = 6.9 Hz), and 1.05 3H, t, ] = 7.5 Hz).

The more polar isomer was purified by recrystallization from ethanol and had the following
properties: mp: 146-147°C; '"H NMR (300 MHz, CDCl;) 8 9.07 (1H, s), 9.05 (1H, s), 8.59
(1H, s), 8.41 (1H, s), 5.82 (1H, m), 5.64 (1H, m), 5.36 (1H, dd, J = 8.8 and 13.9 Hz), 5.22
(1H, dd, J = 10.0 and 14.4 Hz), 5.17 (1H, dd, ] = 4.4 and 13.9 Hz), 4.94 (1H, dd, J = 4.4 and

14.4 Hz), 2.28 (1H, m), 2.12 (1H, m), 1.81 (3H, d, J = 6.9 Hz), and 1.04 (3H, t, ] = 7.5 Hz).

19’m1tﬁ“3
NaCN (0. 49 g,
SI stlrred and heated in
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ice (100 g), acidified with 6N HJ to pH 1, and
extracted with chloroform (3 x 100 mM). The extract
woeR®I€ss762l over magnesi um sul fate, and the sol RENUS2008010877
renmoved under reduced pres e to give a disul fonate.
A solution of the disulfonate (1.76 g, 3.24 mmol) and
tetrazole (1.50 g, 2 1.4 mmol) in DWW (20 ml) was
stirred under argon angg¢Ar@raeigem t h 60% NaH (0. 82 g,
20.5 mmol ). The ntxture ras stlared fnd heated at 6Q0

i, t. z1h'é|4lo%'3d ext r act ed wi t h
as dried over

nagne5|untsulfate concentrate@ andMeh mat o graphed
(silica gel, ethyl acetafe/ethdpol}; rhethyl am ne,
(95:3:2). The pr oduct was > yswal 7zé¥ from et hano

t 3- - IN<
0 give pure N2 ,)@k)N yI] 8"T(2|9)-|-(2

Htetrazol - -yl pﬁbpan 2l
Fttetrazol 2-~ N=N

2.yl di hydr ob d
The tltjkq %g&ggtpargiewgs g%e@p@ﬁélsgr}%t S %?9 y idtéecij tﬂ_pxiﬁ e]%cla.ﬁlpm?4 and 85
and usg‘thZ%%}zt%a?%?% g?eggst(%}eﬁ 1éi 63, ' HANMR (300, NIH)Z; CDCL) 9.05

='8.8 and 13.9 Hz),
(1H, s}, lob4 dd1, s, 8=49(EHas)p|7 42 (BHHZ)) 5.88.(1H, @)H5.58d 1 HIm, 51341}1 dd, J =

5.8 ang 3910 107, 5. 15.(3Hp 9. T Ad ani3. %gﬁ) W0 QR g2 hafa b, 495

(s, df EE 4"2 %Q?%?chfz 2}9@?1{@2 . F 13'1 18L(3H, & 7= 7.2 Ha), and 1.04

(3H;tqhhquggenzo[l 2-d: 4,5-d' ]bIS[| 2 3]tr|a2|ne 4 9- dlone
nd was recrystalllzed frontethanol np~ 220-222 0C,
1H NVR (300 MHz, CDOI3) d 9.05 (2H, s), 8.62 (2H, s),
5.80 (2H, n), 5.21 nd 14.3 Hz), 4.92
(2H, dd, J—48an%@lmgzs1§a77(w d ] =
3-[(2 K- 1601 et %M PlyE pBOp r-¢ AI8-G2a - @ HrttthadobRogypropat2-vl]-3.8-
d-l “ (2H—t etrazdol 1vn P roDan2 yl 1-3, S@Hggp-l-(lH-tetrazol-l-

: e»’ j :otln
1= propanolusi ng
the procedure for exanple 1;|uq):Mﬂ2$’T Q0C; 1H NWR

(300 Mz, CDC 3) d 9. 1%44 N/\/N\
|
\NZN I\7Ie 0 'gle ',\1’ \N
N//N N/\/N\//
1 |

Intermediate 39 (5.00 g, 19.8 mmol) was added to a concentrated methanolic solution of HCI
(200 ml), and the obtained suspension was stirred at rt. for 4 days. The reaction mixture was
poured onto crushed ice (400 g), treated with solid sodium bicarbonate (= pH 8) and
extracted with chloroform (2 x 400 ml). The extract was dried over sodium sulfate, and the
solvent was removed under reduced pressure to give the desired diamine. A mixture of the
diamine (4.26 g, 19 mmol), (R)-2-aminopropanol (5.00 g, 66 mmol), NaCN (0.49 g, 10
mmol) and methanol (5 ml) was stirred and heated in a stream of argon with distillation of the

volatiles. After the distillation ceased, the mixture was heated at 140-150°C for an additional
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9.07 (IH s), 8.40 (IH s), 5.84 (IH m, 5.36 (IH,

dd, J = 8.8 and 13.9 Hz), 5.16 (IH dd, J = 4.4 and
wa209/058752 4.62 (2H, s), 2.68 (IH s), 1.81 (3rT/AS2008/610877

6.9 Hz), and 1.38 (6H s). ,Bjol ogical Procedures

EXAVPLE 1 In Vi troPhysi ol ogi cal Testing The

. physi ol ogi ¢ eff S
s0 i G REG; be SEEh R YT PR a0YRAg, ot wi
NaCl dHdPRes&Rah MeHCIns FHTS ONft&d dtieesg O J0ahin) itlppereaipitate was filtered
according to the followi ng procedures. Cortical cells

off, washed withepatee20f mbriv dgixe <118HI1 é\msxlgtm of thp pEgeEdnpdRide (5.00 g,

5 SIS IS EHAYTE 180 g o s
acid (2( %%khe KCetion- Iﬂl)xturygsagétlﬁlzg)at rd\ﬁxg%;{e@at&)e, foEa61? and the volatiles

'ucose , sucrose (30); 7.4. |In order
were rkmobéd)mkddr Inerlucedl paegs;rgaﬂ"éd psediicties nurni@?ﬁ By colpmgpghrargatography

dd to.th |
(slica grlues o esmisP R gr A e acsgihRl o F P A B 1 mmoD
49 |
and g g, S0 o B B A T e ome

anhydndﬂpbﬁihg ah chngd it Bheanixctere Ivmswﬁrrsd \'Meﬁefoﬁé&b 1hgx Rqyredhgnto crushed

co 1L SRR B B SRR S g 100 o

extr: acf '\xllatseﬁﬁéh Bber2 rri‘élg!ﬁesuﬁh il faZ%e Chndt th® dohenfivehst @amwved duraier reduced
th pQanp 8. The cells were voltagec| anped at
pr essu8@tcnglve Scdlmlfoontg AQoéut@ppjﬂ t]@@dtgylfw alo7 g,,s} hnmol) and tetrazole

.50 Q5Eh Bl SSBE R AR bR L OIR0R st 0.0

g, 20. %ﬁQQS@ﬁe WRxfugSwaé @t’"ﬂ?&}'ﬁﬁ’d weited hiheorCdet @6 aepthiey it was poured
ation of a 10 s pulse of test conpoundfol | owed

into 1d¢ywaeﬂ(15)0ptnl)s ecidifietite pFhdewitbAdeHCl and extragted @/sth chloroform (3 x
d pl 500, mM g
100 g Fieeextrh §op Qe LT TR RS P B eAT BT fid,chromatographed

A SR U, (553191 T bty s o
ethandlal 6 ul gitee dpurex i WL(EREh&hfetetrazol-1-yl)propan-2-yl]-8- [(2R)-1-(2H-tetrazol-2-
yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-d"Jbis[ 1 ,2,3]triazine-4,9-dione;

mp = 160-161°C; 'H NMR (300 MHz, CDCls) § 9.06 (2H, s), 8.61 (1H, 5), 8.40 (1H, s), 5.82
(2H, m), 5.35 (1H, dd, J = 8.8 and 13.9 Hz), 5.22 (1H, dd, J = 9.5 and 14.3 Hz), 5.17 (1H, dd,
J = 4.4 and 13.9 Hz), 4.92 (1H, dd, J = 5.1 and 14.3 Hz), 1.81 (3H, d, J = 6.9 Hz), and 1.77
(3H, d, J = 6.9 Hz). |

The more polar product was identified as 3,8-bis[(2R)-1-(1H-tetrazol-1-yl)propan-2-yl]-3,8-
dihydrobenzo[1,2-d:4,5-d'bis[1,2,3]triazine-4,9-dione and was recrystallized from ethanol;

“mp = 220-222°C; 'H NMR (300 MHz, CDCl3) 8 9.05 (2H, s), 8.62 (2H, s), 5.80 (2H, m),

5.21 (2H, dd, J = 9.2 and 14.3 Hz), 4.92 (2H, dd, J = 4.8 and 14.2 Hz), and 1.77 (6H, d, T =
6.6 Hz).

EXAMPLE 89
3-(2-Hydroxy-2-methylpropyl)-8-[(2R)-1-(2H-tetrazol-2-y) propan-2-yl]-3.8-
bis[1.2.3]triazine-4.9-dione
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The nean val ue of plateau current between 600 ns to
900 ns after application of glutamate or test conpound
wW@Pkwe/03762 anat e was cal cul ated and used as t hePCT/US2008/010877
paraneter to neasure the dy effect. The pl ateau
responses in the presence of varying concentrations of
test conmpound were divided by the baseline response in
order to cal cul ate the percentafe increase. Conpounds
are deemed active in thislgs il " @Ht est
concentration of 3 mM or @ th g,:%){,@duce a greater
than 100% i ncr e?mm% 6f the steady-state
current measured due f@ application of glutamate
al one. The concéhtration at which the gl ut amat e
itf Hedl fidif iReseslidy 40 @084 jlsdiaetyparhinopropanol using
Thetltffgggﬁ)ﬁg%&%ggggpﬁeg%&ch val ue. Corrpoands of thel)t1
the proeé@rp e xainpd hsepl=dB8vIS 04T bl MYER (3ROMHza (TGO L RE1H, 9),

007 RS o ARSI A5 Rt a3
o S ) SRy T, nefc ) cnors) oo

artificial cerebrospinal
fluid (ACSF). During a 15 - 30 minute interval, the
perfusion nmedium was sw tched to one contai ni ng
various concentrations of the test conpounds.
Biolo Reﬁ ODSERirE | l'ected i nmedi ately before and at the end
——gé‘:f—&zu-g—p-eréru& on were superinposed in order to
cal cul ate the percent increase in EPSP anplitude. To

conduct these tests, tohfx.'lh: No us was renoved from
anest hetized, 2 nonth &S -Dawl ey rats and in

vitro slices (400 mmthick) were prepared and

. mapnt ai,n j i nterface chanber at 35 C using
I Vit RibE al Fesil ni ques [see, for exanple, Dunw ddie
and Lynch, J. Physiol. 276: 353-367 (1978)]. The
chanber was const ant.| erfused at, 0.5 .nil/mn w
The physiogiesltehlents 9f 1rmeﬁt1w{/§<_?mm\t§ds Yosre tek’éﬁ né}zz]fr I_ﬁﬂ:%\i;{h&grz%)l’ltures of
i Q4 2. 9 ) ABat HIhpHeaSBud edfding to the
rat cor'é{_gésoggxrl o’carﬁgi&\lI 1‘%ug(?n§ c?lrlagflm at HIppUE

ate ni chrome stimulating
followdhEplot&dgesras positioned in the dendritic layer
(stratumradi atum) of the hippocanpal subfield CAl
close to the border of subfield CA3.

Cortical cells were prepared from day 18-19 embryonic Sprague-Dawley rats and recorded
after 3 days in culture. The extracellular solution (ECS) contained (in mM): NaCl (145),. KCl
(5.4), HEPES (10), MgCI2 (0.8), CaCl2 (1.8), glucose (10), sucrose (30); pH. 7.4. In order to

block the voltage-gated sodium currents, 40 nM TTX was added to the recording solution.
The intracellular solution contained (in mM): K-gluconate (140), HEPES (20), EGTA (1.1),
phosphocreatine (5), MgATP (3), GTP (0.3), MgCI2 (5), and CaCl2 (0.1); pH: 7.2. All test

compound and glutamate solutions were made-up in the extracellular solution.

The whole-cell current was measured with patch-clamp amplifier (Axopatch 200B), filtered
at 2 kHz, digitized at 5 kHz and recorded on a PC with pClamp 8. The cells were voltage-
clamped at — 80 mV. Solutions were applied by DAD-12 system. A baseline response for
each cell was recorded using a 1 s pulse of 500 pM glutamate dissolved in ECS. Responses

to test compound were then determined by application of a 10's pulse of test compound
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Current pulses (0.1 nsec) through the stinulating
el ectrode activate a popul ati on of
W@ b@SossIsf er - comm ssural (SC) fibers, which arPGEU$20081010877
neurons in the subdivision 3 and termnate in
synapses on the dendrites <1.) CAl neurons. Activation

follow g ¥ s PEEY OB 12 S BT CCR L B Bob{ Ao g 500 M glutamate
and theRO%f s SOLARRE. IThiANEL: §266RI0h £ repdathurtit @ Btabtcameadiaptwag obtained,
open an associ ated ion channel and permt a sodi um .
or unticanfficient data pointsrwarh megayed {mallsy exteapplationfp a CelﬁPl%&iﬁ‘tmaX‘m“m
results in a voltage in the extracellul ar space (the
changet j o] ¢ EPSP) which is recorded by a high inpedance
recording el ectrode positioned in the mddle of the
Sl . | idsaf@t appl&ation of glutamate
The gt R EAR=A W b e D o e ’
or test BahowrRdp 18 luERSRs was yaiculatedyand wsed asithg parameter jg/measure the
Paired stinul ati on pul ses wer e?]fg\; ven everé 40 nséo\?i
fralign

drug effecti Hheplpigrs eespprsss Whibedressper He'dD P& 85 rﬁéesP

field ERSPs .qf Lt
B T i

increast! @BhBohids a6 dEned Activeas elié we)if, dt @stst camqpotratien ofF pM or less,
added 'to the perfusion lines for a Perl og of about 15 d
they proidnce T preatee Hansliobh ingrcasehiarihe Malng efiths staedy slafegiiTeyt measure
ACSF. Pai red-pul se. stiful ati ' :
i i e L s T
|3 | RogRNEIRETerad fonbithi EORy valast Spmpotinds of the
curren%%t@énrt@ifsgfl@?flgg% in the %yr am dal cells of CAl. This
exampleatisd@edabavd digplayadfC2x Valueringhe range p£0-0p e 1ppdb
reaches its peak. It accelerates the repolarization
and shortens the decay phase of the EPSP, and thus
In anofR2H tedt, RREitdtSy! rééspBRSds (FBR EF SR verémeisheed imdtippocampal slices,
conpounds. Ole of the relevant features of the feed.
whichfvaroveraththiR@Pin & racheting ¢hagzher gentinyeushy Rerpsedrwih pigficial
severg| . 1.l 11sgeco . 1,10 b0 |
cerebrigd Huiq RC DAL TG ey B B A0 LR ity sas
switcHell teTbASE shtdiRBI3 Va¥iodetontetiratibnd aif titteqd cbmpsusdsp Resgondes
by 200 ns and using the second ("prinmed") response for
collecttdtimmeededtsly ibs.fore@mgwh@l endhp by pEfEsiaR MelsupgTipppsed in order to

test if, at a test centration of 10 mM or |ess,
calculatg dhe WB%&%“%“@F%E?S? A3 udtfO%i ncrease in the val ue
of the evoked current nmeasured for the baseline period
(herein referred to as EC15% . Conpounds of the
To cosdriicastedissithie hsmmcampus was removed from anesthetized, 2 month old

Sprague-Dawley rats and in vitro slices (400 um thick) were prepared and maintained in an
interface chamber at 35 °C using conventional techniques [see, for example, Dunwiddie and
Lynch, J. Physiol. 276: 353-367 (1978)]. The chamber was constantly perfused at 0.5

mL/min with ACSF containing (in mM): NaCl 124, KCl 3, KH,PO,4 1.25, MgS0, 2.5, CaCly
3.4, NaHCO3 26, glucose 10 and L-ascorbate 2. A bipolar nichrome stimulating electrode
was positioned in the dendritic layer (stratum radiatum) of the hippocampal subfield CAl -

close to the border of subfield CA3.

Current pulses (0.1 msec) through the stimulating electrode activate a population of the
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Pairedeparidsostinpationwas needsince Emgiatiep of &

above displ ayed values for ECG 5% in the range of 0.1

to 20 MM EXAMPLE 2 In Vivo Physiol ogical Testing The
w@koegiodd7eyi cal ef fects of invention conpounds MEF/ES2008/010877

tested in vivo in anesthetiiged animal s according to

the follow ng procedures. Animal s are nai ntai ned under

anest hesi a by phenobarbital adm ni stered using,

Schaffétadinhisuray (S C)dfebeps) vhictSrise fram mvgoasnm the @@hchﬁ’lﬁ’@n CA3 and
el ectrodes are i nserted |nio t he ant

termingfe im synapsgsransthe fie@q;ygeqﬁ) gﬁbqggs %VBES? P(}@’I%@e syaz%%ses causes
them tQ éi%%crﬁg%et%anas %tt @Afgd Glﬁ’taﬁltaémlﬁdsqastﬁé HLE-s Prhapiv Qe A

s are e |te usi ng single nonophasic pul ses
receptdrs, lOchH]Shdthlrzﬁﬁxeduy apérom) adetinted i@tchanng)/andpermit afpedium current

|
o e e s S el T SRS TSRS (e
field E}Qﬁ?fwh%hs It hﬁ{a ¥a %@ﬁ ﬁmg&mey %of&%‘@@@rd& poRitabeth the

aperi onea y "and~evoked field potentials are
middld 6he gestunaaieadn pOCAt i Blesntnsity efttbe damulagpn current was

tely 2 h f
adJusthﬂprn%étrnfg abenrxia EBE Y HeeRy b 12 i, PRisé stimulation
base
pulses WeTe é‘r‘ﬁeﬁFg% é)tb?so\hﬂf} éﬁﬁ térgﬁgsg?lgt?vggl %fUQt(ﬁ) V\IIIB%T@& BdIaw). dhe field
EPSPsachh@ pédontl eespons wére tdhitisanmdtanslyzed rmpdatertinamplétugp df the
.invention has been described with reference

resporspRg e (01 dds L GRURF it So PR ergaddid to the perfusion
lines fg\ﬁ’{;}%ﬁ %oh{‘l A r”f‘h% ﬂg’i‘éhfv&a‘é%érpa%y_%ay?i%ﬁ (§RélRlar ACSF.

epar ron1 e i nventi on
1. NA g:(orrpocund according to the fornula: wherein: X C—H
or = CHor N with the proviso é£2§FY cannot be

1> 1 pazf, VazS"‘rS

1ntemezﬂ¥%§f| ahxgﬁ@g{l&%%tlaga ﬁ(tg]lry os{}g‘?%g%%sgnltﬁﬂ (1¥$P398Re pyramidal

cells of CA1. This feed forward IPSP typically sets in after the EPSP reaches its peak. It
accelerates the repolarization and shortens the decay phase of the EPSP, and thus could
partially mask the effects of the test compounds. One of the relevant features of the feed-
forward IPSP is that it can not be reactivated for several hundred milliseconds following a
stimulation pulse. This phenomenon can be employed to advantage to eliminate IPSP by
delivering paired pulses separated by 200 ms and using the second ("primed") response for
data analysis. Compounds are deemed active in this test if, at a test concentration of 10 uM
or less, they produce a greater than 10% increase in the value of the evoked current measured
for the baseline period (herein referred to as EC,sy). Compounds of the examples disclosed

above displayed values for ECisy in the range of 0.1 to 20 pM.

EXAMPLE 2

In Vivo Physiological Testing

The physiological effects of invention compounds were tested in vivo in anesthetized animals

according to the following procedures.
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substituted cycl oal kyl, al kynyl, substituted al kynyl,
al kenyl, substituted al kenyl, cyano, alkoxy, and if Rl
wapaoeB7sr e al kyl, Rl and R2 may be j oi ned wi tPCHURBINE010877
or -(CH 2)P- to produce a floalkyl R3 and R4 are
i ndependent |y hydrogen, alky substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, al kynyl,
substi t ut ed al kynyl , al kenyl , substi t ut ed alkenyl
AnimalRy:8é Araititainad lader anestiasrin byf Ibhmnba:bAaIrIﬂmlmeteMg a Hamilton
hydrogen, al kyl, substituted al kyl &loaggy th and
syringesuivsp.iStumwating edrsrading edeatpdss areéleﬂ?g? e the perfoyapypath an

e STt P b
basehn% ?%%184&%%{ ‘?ﬁés‘)ﬂ@%h&tedhﬁh%r 5916 hdnophHREs pulsss €600 us pulse

erocycl ydroxyl, al koxy, cyano, fluoro, SCN,
durauoﬁ SIRYRIDat, 3/EENRORE StimuNRh g tRORAIR Fieldj@P SPoamonitarpd until a

R10 , RS d R6 d h
sable Gaaplons siaebigved (pPot 250 BARAGT weeferiieg oLt Sftmd in

L K ! sttt tIdked
HPCD3 %”&%q mﬁldgéﬁtbhé’aﬁ@ga%?,ebg% ﬁel@kﬁfégﬁ%ls hageu’gr erdal mdked

potentidRchr&RfecBrdedtior appirocichateiyn2 b followingrdrug @iminjsiratiop or until the

amphtwg;q%?f}ligg % dgg X o?eltlé%fﬁ o lili\;lsg Iged Igﬂ@ﬁtt&ggﬁgrpc%e{gﬁ% dommon that an iv

] Yphidte dsseldgithd sahecteg doypplind.
adnun%#%%%@%Qﬁ q%st?iﬂ?ed a?k%%%l H;droxyl al koxy, cyano,

fluoro R9, RI0 , R1 1 and R12 , are |ndependently

ydrogen, alkyl, .substjtuted. al k
While et prindets Syt e5aeRped Wb ESTPCe et AR ang spbodiments,
t : & a@dz R3@ d amh Riom th
i LA U R )G ceremgaom e

1nvmunmoduce a cycloalkyl
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B may be absent, hydrogen, alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, al kynyl,

waelwsossrse ed al kynyl, al kenyl, substituted al keeiy$2008/010877
aromatic, substituted aromggd c, heteroaromatic,
substituted heteroaromatic, bicycloheteroaromatic,

het erocycl e, substituted heterocycle, hydroxyl,
WHARISOQWAIMEDIO, fluoro, SCN, SO2NROR10, CONRIR1O0,

NR11SO2R12 , NR1 1COR12, OR9, NROR1O, n =0, 1 or 2, m

=0, 1hor 2, p_:ll, 2, or 3, =2, 3or 4, r =0or 1

or a ar. : ceptable salt, solvate or
L Acﬁ&pf%gﬁﬁcﬁ%ﬁlggé%ﬁ%tlgxnﬁg'corrpound of claim1l according

to the fornmula: wherein: RL, R2, R3, R4, R5, R6, A B,

n and mare as defined for formula I, or a
harmaceutically acceptable salt, solvate or pol ynorph
hereof. 3. A conpound of claim1 accorgi negto the
formula: 11l wherein: RlL, R2, R3, Rdy
and mare as defined for formula I,
phar maceutical ly accept abl e x§a
thereof. 4. A conpoR®d Bf chai
formula: iv wherein: = \&H

ISR o
R4 R2

whereiﬁ

X=C-HorN,
Y = C-H or N, with the proviso that Y cannot be carbon when X =N and the
re RS

ad

+Xim

group Rs R represents H, alkyl or cycloalkyl,

R' and R? are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted
alkenyl, cyano, alkoxy, and if R' and R? are alkyl, R! and R? may be joined
with a bond or -(CH,),— to produce a cycloalkyl,

R? and R* are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted
alkenyl, hydroxyl, alkoxy, cyano, fluoro,

A may be absent, hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted alkenyl, aromatic,
substituted aromatic, heteroaromatic, substituted heteroaromatic,
bicycloheteroaromatic, heterocycle, substituted heterocycle, hydroxyl, alkoxy,
cyano, fluoro, SCN, SO;NR’R'’, CONR’R'?, NR''SO,R'?, NR''COR?, OR’,
NR°R'®,

R and R® are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted
alkenyl, cyano, alkoxy, and if R’ and R® are alkyl, R? and R® may be joined



Rl is hydrogen, alkyl, substituted al kyl, cycloal kyl,
substituted cycl oal kyl, al kenyl, substituted al kenyl,

W@bRW9Hsd752 substi tuted al kynyl, R2 and R3 are PCT/US2008/010877
i ndependent |y hydrogen, alky}, substituted alkyl,
cycl oal kyl, substituted cycl oal kyl, al kenyl,

substit n | k b ed al kynyl, and
R2 andw'%g%ﬁ)yﬁkh ég‘%ﬁlﬂéd%\r/@f% fuc LIRS (CH 2)P- to
pr oducg’ ahdcrthreahdependdlythydidgan, aiicdf sibstatutegradiadscyichralkyl,
A include but are not limted to qio tHc suQst?H%%g%
ar omat $ubstitgted; qyglaaleybrabiamyhspbsiduted alsypyle ke s PPy
het er ogr oAt - I r mati cs, substituted
S e L e

5 absent R IRFArRYend Rit,layd indsprisient yityeldogeink glkyl, substituted alkyl,
cycl oal kyl, substituted cycl oal kyl | k
subst | gysiealiod] RpRYIICAYE I uh F&?Pégg‘i\?‘%"r&r alkenyl,
aromat . ' e( aromatic, 5-ring
heterogﬁgﬂéggﬁé#&ﬁhﬁgiituted 5-ringheteroaromati cs,
6- r i NgRPeh@ROURAAR! | sl R $uhamyt bet joined vethrd bend or ~(CHa)a— to produce
het ercaromatics, or a pharmaceutically acceptable
salt, seysladlsyler pol ynorph thereof. 5. A conpound of

10 SL ﬁ' mx,fi Ay e, giif%gt 19droBEn faﬂfag%%upétitMeMﬁJyﬁic@élo%L Gabitituted

re’ 1 ndegen y CGCHor Nto a

mexi W@&éall‘&?rll\blﬁyhﬁ, gubstituitatioalkyRL iatkenyld sdgpitytedralkhyyl, aromatic,
et hyl, acetyl ene, cycl|opropyl,. fluoro [ .0ogen

_ [ R2 is hyd
net hyl substibped ticReeteroaropiatic) S;ubétftﬁif’ri,hetf;?%%%l? fryl |
i sopropyl . . <CH2) P : PB4 ituted AN, nfpfoksl, alkoxy,
H, al k@%}'c@l}ﬁtg’fqa%mlc%?c’ gF{?%_cly g%ysgggtgflfac} I, subst it gtt@ﬂr]ed§1 - };
cycl oakyuto, fabieyBEN, SO,NR’R'’, CONR’R'’, NR''SO,R'%, NR''COR™, OR’,
15 NR°R',
n=0,1o0r2,
m=0,1lor2,
p=1,2,0r3,
q=2,3o0r4,
20 r =0 or 1 or a pharmaceutically acceptable salt, solvate or polymorph thereof.

2. A compound of claim1 according to the formula:

25  wherein:
R!, R%L R, R%, R, R, A, B, nand m are as defined for formula, or a

pharmaceutically acceptable salt, solvate or polymorph thereof.



substituted al kynyl, al kenyl, substituted al kenyl,
aromatic, substituted aromatic, p =0, 1, 2 or 3, or a
w@bapnossosuti cal |y acceptable salt, sol vate or POi/ysmO§N0877

thereof. 6. A conpound of g¢{4aim 1 according to the
formula: v I whereini XCHorN, Y=CHorN Rl is
met hyl , ethyl, cyclopropyl, isopropyl, -(CH 2)PCCH,

3. Acbi(ngbln?@ SRm T adcotinPNhRPoriuldd, al kyl, substituted
al kyl, cycloal kyl, substituted cycloal kyl, alkynyl,
substituted al kynyl, al kenyl, substituted al kenyl,
aromatic, substituted aromatic, p.=gd, 1, 2 or 3, or a
pharnmaceutical |y acceptabl e salg, \sol B or pol ynorph
thereof. 7. A compound of claiml ¢i ng to the
forrrula: VI wherein: OrNN, VY =pe-H or N, R 1
is methyl, etisd, Rycl i,}‘qopﬁépyl, - (CH 2) PCCH,
-(CH 2) POR2, - i NH, al kyl, substituted
al kyl, cycl oaly nsubst®tuted cycl oal kyl, al kynyl,

R4 R2

]
wherein:
R', R?, R’ RY R, RS, A, B, n and m are as defined for formula I, or a

pharmaceutically acceptable salt, solvate or polymorph thereof.

4. A compound of claiml according to the formula:

o] R2
<N /| -B
0 V' Ra

A/\rN N”N

wherein:
X =C-HorN,
R! is hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
R? and R? are independently hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkenyl, substituted alkenyl,alkynyl, substituted alkynyl,
and R? and R® may be joined with a bond or -(CH3),~ to produce a cycloalkyl,
Particular preferred groups for A include but are not limited to aromatic,
substituted aromatic, 5-ring heteroaromatics, substituted 5-ring
heteroaromatics, 6-ring heteroaromatics, substituted 6-ring heteroaromatics,
p=1,2o0r3,
B may be absent, hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, alkynyl, substituted alkynyl, alkenyl, substituted alkenyl, aromatic,

substituted aromatic, 5-ring heteroaromatics, substituted 5-ring
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substituted al kynyl, al kenyl, substituted al kenyl,

aromatic, substituted aromatic, p =0, 1, 2 or 3, or a
w@bapnossosuti cal |y acceptable salt, sol vate or POi/ysmO§N0877

thereof. 8. A conpound of ghgim 1l according to the

formula: VIII wherein: X = CHor N or a

phar maceut | i ae RétyisRFddatics, or

hor egrolatgits AARPR AT BRI, el e

f or mul aphHmabaitRhNy adéepatle\ahy ivandepsyiventihythaepf. or

N, X and Z are independently GHor Nto a maxi mum

of 4 Ns inthe ring, RL and R3 are independently

hydr ogen,. et hy . , ne, cycl opropyl,

3. A‘F%/“i‘Rﬂ”g, oﬁfﬁg??g %ﬁogc{ruggélontgggen Ezagtly hydr ogen, net hyl ,
ethyl, CF3, or a pharmaceutically &ceptable salt,
sol vate or pol ynorph theregf.N £ R3ound of claim
1accordingtotheforrru|a:v.vx | eint. X and Ware
i ndependent |y C H ofNJ YN ~NeNor a
pharmaceutical ly aﬁzg&t ahbi e galt, solvate or polynorph
thereof. 11. A R®mpdand of clfaim 1 according to the
formul a: v

wherein:
W =C-HorN,
X, Y and Z are independently C-H or N to a maximum of 4 N’s in the ring,
R! is hydrogen, methyl, ethyl, acetylene, cyclopropyl, fluoro,
R?is hydrogen, methyl, ethyl, CFs3,
R? is methyl, ethyl, cyclopropyl, isopropyl, —(CH_,),CCH, —(CHz)pOR4, -
(CH2),CN,
R*is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkynyl,
substituted alkynyl, alkenyl, substituted alkenyl, aromatic, substituted
aromatic,

p =0, 1, 2 or 3, or a pharmaceutically acceptable salt, solvate or polymorph

thereof.

6. A compound of claim 1 according to the formula:

(@]
- Rt
" :
N- N _N
yo N N
\=N Me O
VI
wherein:
X=C-HorN,
Y =C-HorN,

R! is methyl, ethyl, cyclopropyl, isopropyl, —(CH,),CCH, —(CHz)pORZ, -
(CH,),CN,
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Xl wherein: X and Ware independently CGHor N, Y =
CHor N or a pharnmaceutically acceptable salt,

W@ eiwassssnr pol ynor pht hereof . 12. A conpound oPCT/USI0N$010877

1-11 according to Formulas,|s Xl which is:

3-Cyclopropyl -8-[(li?)-I-methyl-2-(2

Htetrazol -2-yl)ethyl]-3,8-di hydro[l,2,3]triazino[4,5-

g] [1, 2R3} lppndmay]r gtﬂ)%tlﬁﬁedﬁlalﬂylgjtmlkyl substituted cycloalkyl, alkynyl,
Cyclopropyl 8-[(21?2)-1-(5-nme

“tetr asxlbd;utateglla)lﬁ'mb alkenyly ﬁ‘}hsgﬂ’ée%‘iuﬁ?l&’ﬂ G, substituted

d:4,5-d' ]bi.s[Il,2,3]triazine-4,9-di one

3-¢ycl® ben ~8-[(2R) -1 -(5-net hyl - |

Ht et rpz @l 1] 2 ¥# 3 prepMandacchiiedlyGedéfiatde sdit sglypte, polymorph

d:4,5-d' ]bis[ 1,2, 3]triazine-4,9-dione

3- thhymesf[(Zl7)-I-(2FLtetrazoI 2-yl)propan-2-yl]-3,8

- di hydr obenzol[ |, 2-d: 4, 5-

d ]bis[l, 2, 3]triazine-4,9-dione 3-Methyl -8-[(2i?)-1-(I

7. Ac&lgsc{u%alfciamﬂl)@k@mgt% t4é Formu®e:di hydr obenzo[ |, 2-d: 4,5

3]triazi ne-4, 9- dion; 3-Ethyl-8-[(2 )-1-(2

-tetrazol 2-yl)propan-2-yl]-3, 8- mlhydrobenzo[l 2-d: 4,5
- d']Jbis[l,2,3]triazine-¢g'"
3-(2-Fluoroethyl)-8-[(2i8)-|
-tetrazol - 2- yl)gr n-gy
- d]bis[ 1,2, 3]t amzume- 9- di one
3-Propan-2-yl-8-[(2i?)-1-(2
-tetrazol-2-y|)propan-2-y|] §"8 dlhydrobenzo[l 2-d: 4,5
- d]bis[l,2, 3]triazine-4,9-dione

Z

wherell: oy ¢ obut yl - 8- [ (2i ?) - | - (2

FLtetrnzeC]20¥E$prOpan 2-yl]-3, 8-di hydrobenzo[ |, 2-d: 4,

5- d' ]bISE 1, 3]tr|a2|ne 4, 9-di one
R' is methyl, ethyl, cyclopropyl, isopropyl, «(CHz),CCH, —(CH,),0OR?, —
(CH>),,CN, |
RZis H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkynyl,
substituted alkynyl, alkenyl, substituted alkenyl, aromatic, substituted

aromatic,

p =0, 1,2 or 3, or a pharmaceutically acceptable salt, solvate or polymorph thereof.

8. A compound of claim 1 according to the formula:

O
,,N A
N\N/\[ N®
N,N Me O
Vil

wherein:

X = C-H or N, or a pharmaceutically acceptable salt, solvate or polymorph

thereof.

9. A compound of claim 1 according to the formula:



3-(Cycl opropyl methyl )-8-[(2/?)-1-(2

Htetrazol - 2-yl ) propan-2-yl ] -3, 8-di hydrobenzo[ |, 2-d: 4,
wW®200d/038355[ | , 2, 3] triazi ne-4, 9-di one PCT/US2008/010877

3-(2- Met hyl propyl )-8-[(2 )-1}4(2

H tetrazol - 2-yl ) propan- 2-yl |- 3, 8-di hydrobenzo[ | , 2-d: 4,

5- d']bis[l,2,3]triazine-4,9-di oge 3RSBUtl'\l’%)R4

l-yl-8-[(2i7?)-

1-(2H-tetrazol - 2-yl ) propat < N8Ldj/h‘ygryobenzo[
1,2-d:4,5- d']bi;\gl,Z, 3] e-4\,'/9-di one
3-But - 3-yn- | -yl - 2™ N?

-tetrazol -1 -yl agan-gs yld - 3, 8-di hydr obenzo[ I, 2-d: 4,5
- d'jbis [1, ﬁ%’]agﬂ&azi ne- 4, 9- dj one
3- Cycl opropyl - 8- (I -pyridin-3-yl propan-2-yl)-3, 8-di hydr
enzo[ |, 2-d: 4, 5-
‘1bis[l,2,3]triazine-4,9-di one3-Cycl opropyl -8-[2-(2H
t et r azVland-Wlayeindypdnden®y dithpaNobenzo[ | , 2-d: 4, 5-d' | bi s

|2, 3]triazine- .4, 9-di y ey 1 ]
Lot abob ) giieprtdROF U IR Akratin A h orine
d' ] bpslla R3 3l ihh%_?eingi@ntl% Bdebgenemethyl, ethyl, acetylene, cyclopropyl,
i

Cycl opropyl -8-[(2i?)-1-(2Htetrazol - 2-yl ) propan- 2-yl
, 8- fludwpdr opyri m do[ 4, 5- g] qui nazol i ne-4, 9-di one

RS e s oo

“K’gl rfrasedtich B¢ h&RpthbR- sditositvate or polymorph thereof.
t%oxyet hyl ? 8- F( 2R -1-(2//-tetrazol -2-yl) propan
2-yl]-3,8-dihydro[l,2,3] triazino[4,5-
g] qui nazol i ne- 4, 9- dj.on .
10 10. A qarppsudgpfiplaim ?ﬁ&PFé}P?; ?%thf o) (o
-tetrazol -2-yl ) propan-2-yl]-3, 8-¢i hygly opeavgo[ | , 2-d: 4,5
- d']bis[l,2,3]triazine-4,9-dion N
3-Prop-2-yn-|-yI-8-[(2i’.f>p"- N N
-tetrazol - 2-yl ) pngpan: 2:y. < dL\fvydr obenzo[l, 2-d: 4,5
- d']bis[l,2,3]ty'rié;“z/i0}é-4, ‘ ;
\=N Me O

where

3_
]1-3
3-(
n-2
d']

3-(

wherein:
X and W are independently C-H or N,
Y = C-H or N, or a pharmaceutically acceptable salt, solvate or polymorph

15 thereof.

11. A compound of claim 1 according to the formula:

20  wherein:
X and W are independently C-H or N,
Y = C-H or N, or a pharmaceutically acceptable salt, solvate or polymorph
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{4,9-Diox0-8-[(2i?)-1-(2//-tetrazol -2-yl) propan-2-yl]-
8, 9- di hydrobenzo[ I, 2-d: 4, 5- d']bi sl yiyprop /]
WO 2003)88762zi n- 3(4H) -yl } acetonitrile PCT/US2008/010877

3- Cycl opropyl - 8-[ (2i ’7)-I gi—lgtetrazol 2-yl ) but - 3-yn- 2-
yl]-3, 8-di hydrobenzol[ I,
g ]qk/)lls[l 2, 3]tri azi ne-4 9 di one

CtQFS 8-[(2i?)-I-(lHtetrazol-1-yl)but-3-yn-2-

g gﬁydrobenzo[l 2-d: 4, 5- a d

g ]qt/nls[l 2,3]triazine- 4, 9- di one

cl opropyl -8-[(2i ?)-1- ich is:

12. A comppugd pf £ 15léhﬁcf?fpgtgatﬁ%?r’wlﬁasé')%w(}—"%y(irobenzo[I 2-

d: 4. S o dilRis 3lbiiRg ]
3-Cyelgpidpdf 8g§11§ 1]In th[% g(ggq' 4 %il%@zélylgeﬂgn]tn?;sa%lyquo[1ylz ;l]c)t?g?g%m 5
2][1,2 3]%veﬁ£&tnazﬁcm91mnebenzo[ l

] bi s 3ltriazi ne-4,

3- Cyclapmyh§+[(2ga)f - nlpthyl—@%etra@lé& 3?1 eapy 231 B-gilyobenzof 1 2-

dr ob :
d45‘1j]b}sn£?’§d4]pr}2{‘zro‘F?gg(%nﬁe24d94d|50ne 3-Met hyl - 8- (2i ?)-1 - (I

3_Cycli5%}0£§,1 8- [tm)ap@i rdeth/;h)lw cunamolzr-yl)ﬂ»roaar&.zmlh§,§rcbb)éh,@bfmzobl 2-
‘L 2,3]triazine-4,9-dione
d45c3]bmme&]trmzy@t 91d}0183-[(2| 2)-1-(2H1,2,3-triazol -2-yl)p

3 Met]ayq%a—gbé)] b(I]ZH[gtiegr ]ri’ty-?l {1}1291 ]L328 d(l)};]yélrobenzo[l ,2-d:4,5-

d]bls[h@q&h&mwyldn&xe[(ﬂ ”)-l (I Hl 2 4-triazol -1-yl)propan
(]g, i hydr gbenzo| g 445

3 Mett b @Rnllzcl Btz booropi 2 oHes S asheBs L B A
azo 2-yl

ol R oA PPl ] S ot

3- Eth#@@(laﬁml(zwtrmapﬁnmapm -2-y8- Bediliyyldotsheel2 G- 4:45-d: 4, 5

' 3]triazi ne-4,9-dione
d'|bis[( &, 3>])H32141Q%4,@y‘hpléﬁ)ropyl 4, 9- di oxo- 8, 9- di hydr obenzo[ I, 2-

3 -(2-F?§ﬂr8g§}¥lﬁ-§? @ﬂ? - —%Qﬁltgtrréz%i'ﬂylfpgépaﬁlz-yﬂ | ﬁ,ﬁﬁﬂﬂlﬁfobenzo 1,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-Propan-2-yl-8-[(2R)-1 -(2H—tetrazol-2-y1)propan-2-y1]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'|bis[1,2,3]triazine-4,9-dione

3-Cyclobutyl-8-[(2R)-1 ~(2H-tetrazol-2-yl)propan-2-yl]-3 ,8-dihydrobenzo[1,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-(Cyclopropylmethyl)-8-[(2R)-1 -(2H—tetrazol-2-yl)propan—2-y1]-3,8—dihydrobenzo[1 ,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-(2-Methylpropy!)-8-[(2R)-1 -(2H—tetrazol—2-y1)propan—2-yl]-3,8-dihydrobenzo[1 ,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-But-3-yn-1-yl-8-[(2R)-1-2H _tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione

3-But-3-yn-1-yl-8-[(2R)-1-(1H-tetrazol-1 -yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-Cyclopropyl-8-(1-pyridin-3 -ylpropan-2-yl)-3,8-dihydrobenzo[ 1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione
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3-But-2-yn-1-yl-8-[(2i?)-1-(2 Htetrazol-2-yl)
rropan-2-yl]-3, 8-di hydrobenzo[l, 2-d:4,5- d']bis[l
WO 2003)08876zi ne- 4, 9- di one PCT/US2008/010877

-[(2i ?)-2-(8-Cycl opropyl -4 TC)edl 0x0- 8, 9- di hydr obenzo[ I,
2-d:4,5-d"]bis[l, 2, 3]tr|a2|n 3(4H) -

yl)prq hane .
syt g s S A
49_dgd 5-d']bis[l,2,3]triazin-3(4 H)-

i pr opyl ] - N- et hyI met hanesul f onanj de
3-Cycl@propdt R apy HA 8- fetraz)!- h-yl@gopqnug'ryé] -3,8- d1hydrobenzo[1 2-d:4,5-
, but n-2-yl]-3,8-di hydrob l, 2- -
d]blS[]dz]Bﬁflg%lpe'ﬁ %jll)léf‘?az?/n]e 4,9- d: oxerg F?gog (g S
3- Cycliﬂ-rgbglag ﬂZRg‘IYdZ)-pfeﬁlai’él ﬁyb)ﬂ)ﬂop&x p2]-3,8- d1H.ydr<2;bj¢nm1do[4 5-

azol - 2-yl) propan-2-yl ] -3, 8- di hydrobenzo[|

g]quinazdlide4,Bdwngbi s[ | , 2, 3] triazine-4,9-dione 3-[(2R)-

s Memo%%ﬂ%bﬁaﬁzésf-d%%g o 900 i 7 gL #Binyatetlenzol1,2-:4,5-

d’1b H Hﬁnz e d:4,5-d ]bis[l, 23]tr|a2|ne49d|one
] ls[g h;}j%k;% 1- (2H-Tetrazo| 2- ylgpropan 2-

3-(2-MbtHoXiethgl) 8 2R)- 2 (\ZH}qgtramalergl mroparg2-gll- 3?' 8- dlhy'd[r§[2 ,Sz),é] triazino[4,5-

di hyd
g]quma;ql%/lz:%?l{loig[zl d ]bis[l,2, 3]triazine-4, 9-dione
3-(Pyridi Tg:y[la &&D%y;?gegﬁ g]’;fet;r?é’dllz g)ﬂrsgmzwcj 8-dihydrobenzo[1,2-d:4,5-

b1s[ﬂQf3)]ﬁfaleem;@kﬁorﬁ d: 4, 5-d' ]b| s[1,2,3]triazi ne-4, 9-di one

3 PrOpl-Rayeilrgl)z(%[QE &r(%)(%g%p%g -ypyrogan2yl] ﬁ%r (girr]%e[n]m[ ,27d: 4 5-
w2 oAl o et ol

, 9-Uét_>i@84]f[g?lll?}-@H%étlltmrzlc’g?:yl)ﬁrqﬂaiﬂjy@w dipudrobenebl.R-dhd: 4,
d']bls[lybl]quglz{)(éﬁ)fy 1a§etomtnli]e lone 3 Prop-_2: enJ
ol PRI e ey
d]b1s[{1)rz2! 32?13%1@41&@1&1& di hydr obenzo[ I, 4,5-d' ]bis[l,2,3]
3-Cyclopropyl-8- [(éR) 1-(1H-tetrazol-1-yl)but-3-yn-2-y1]-3,8- dihydrobenzo(1,2-d:4,5-
d'|bis[1,2,3]triazine-4,9-dione

3-Cyclopropyl-8-[(2R)-1-(2H-1 ,2,3-triazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1 ,2-d:4,5-
d'bis[1,2,3]triazine-4,9-dione

3-Cyclopropyl-8-[(2R)-1-(1H-1,2,3-triazol-1 -yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-Methyl-8-[(2R)-1-(2H-1,2,3 -triazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Jbis[1,2,3]triazine-4,9-dione

3-Methyl-8-[(2R)-1-(1H-1,2,3-triazol-1 -yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione o T s e
3-(2-Methoxyethyl)-8-[(2R)-1-(2H-1 2,3-triazol-2-yl)propan-2-yl]-3,8-dihydrobenzo( 1,2-
d:4,5-d']bis[1,2,3]triazine-4,9-dione
3-Cyclopropy1—8-[(2R)-1-(1H—1,2,4-triazol-1-yl)propan-2-y1]-3,8-dihydrobenzo[1,2-d:4,5-

d'|bis[1,2,3]triazine-4,9-dione
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yl)butanenitrile (3i7?)-3-{4,9-Dioxo-8-[(2 )-1-(2

H 1,2, 3-triazol -2-yl)propan-2-yl]-8,9-di hydrobenzo[l, 2
WO eod/o38751" ] bi s[ 1, 2, 3] triazin-3(4 H)-yl}butanePCT/Ds0e4/@10877

)-3-{4,9-Dioxo-8-[(2i?)-1-¢&

-tetrazol - 2-yl ) propan- 2-yl ] -8, 9-di hydrobenzo[ |, 2-d: 4,5

- d]bis[l,2,3]triazin-3(4 H-yl}butanenitrile

}Cyclcipft@y)P 82[13#(11}% pyia)z&-i(ybpbophn(zzyl 3 8-dihydrobenzo[1,2-d:4,5-
etrazol - 2-yl ) propan- 2-yl ] 8- di hydr obenzo[ |, 2-d: 4,
d']b1s[152 3Hripinef, 9ld12’n<3] triazine-4, 9-di one [

3 Meth}’ ggtl é%{{y }g% ll'ﬁ?/é §’één7i gﬂ jgdllt]ydmbgné?%yzdcrl gbénzo[ I, 2-

d]b1s[1d2 é]tﬁ?z%eh@ g{olne, 2, 3] trL)a2| ne- 4, 9- di one
n n
(2R)- 2-(y%|-qucgolgoéylh§/,87dé@@1g hy)zdrabegnzgtltZeEi&ag 81]b15[1yé %ﬁnaﬁg %(ZH)

3]tr|a2|ne 4, 9-di one
yl)propgl )Iaf%tg i ?)-1-(2H1,2,3-triazol -2-yl)propan-2-y
3-But- ﬁyﬂllhyldg Q(QQT)ZO([ZIH-%tniZe‘II -Byl)propan-2-yl]-3,8- dllg robenzo[l 2 d 4 5
bis[l,2,3]triazine-4,9-dione 3,8-Bis[(2/?)-1-(l
d]b15[1232tr@21ﬁ1ﬁ14a%6mn|e yl ) propan- 2-yl ] -3, 8-di hydrobenzo[ I, 2-

N- [(ZRS Q&C?%cg? r&/)?lué%%(\%l&- 9%?@0&&0@,?8@,5 -d']bis[1,2,3]triazin-3(4H)-

yl)pro ]%f,rtmkulzomékﬁllm opaz S zl] 3,8-di hydro[l,2,3]triazino
ui nazo
N- [(ZR}ZEQSeC@gmppyL 39%c{1];x03§,9rdlll(1ydrobenzo[l 2-d:4,5-d'Ibis[1,2,3]triazin-3(4H)-

gyl 1-3,8-dihydro[l, 2, 3]triazino
YI)PTOI{YEJ'g{mﬁﬁ?‘éi ﬁﬁ%‘%ﬁoi‘lﬁg ¢ di one 8-[( 2?/7) i |[ (I !
3. Cyclg@%???gr quch NG IERBBuI Yh-A j-G;&dhhpalmbyﬂzoSl, 8-dcd, by

triazino[4,5- g]quinazoline-4,9-dione
b1s[3265]tria®mee(p9-ldu81e[ (2 )-1-(2
I - di ) i azi
3-{CR)-} @Haéé)twphéz)@%%@%f@ L7 1 YN SliiaZon 3558840 y1)-3,8-
dihyd 61 10P Y Bisf ( 2R)tribzifit-4;9t @bR@z ol - | -yl ) but an- 2-y!|
s S PPt st gl 231

3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-8 [(2R)- 1- (1H-1 2 3-triazol-1-yl)propan-2-yl]-3,8-
dihydrobenzo[1,2-d:4,5-d"bis[1 ,2,3]triazine-4,9-dione
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl] -8-[(2S)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8-
dihydrobenzo[1,2-d:4,5-d"]bis[1 ,2,3]triazine-4,9-dione
3-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-8-[(25)-1 -(1H-tetrazol-1-yl)propan-2-yl]-3,8-
dihydrobenzo[1,2-d:4,5-d"]bis[ 1 ,2,3]triazine-4,9-dione
3-Methoxy-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3 ,8-dihydrobenzo[1,2-d:4,5-
d'Ibis[1,2,3]triazine-4,9-dione
3-(3-Methoxypropyl)-8-[(2R)-1 -(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[1,2-d:4,5-

d"bis[1,2,3]triazine-4,9-dione

__3-Prop-2-en-1-yl-8-[(2R)-1 -(2H-tetrazol-2-yl)propan-2-yl]-3,8-dihydrobenzo[ 1 ,2-d:4,5-

d'Jbis[1,2,3]triazine-4,9-dione

(3R)-3-(8-Cyclopropyl-4,9-dioxo-8,9-dihydrobenzo[ 1,2-d:4,5-d']bis[ 1,2,3]triazin-3(4H)-
yl)butanenitrile

(3R)-3-{4,9-Dioxo-8-[(2R)-1-(2H-1 2,3-triazol-2-yl)propan-2-yl]-8,9-dihydrobenzo[1,2-d:4,5-
d']bis[1,2,3]triazin-3(4H)-yl} butanenitrile
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g] qui nazol i ne- 4, 9-di one

3-Cyclopropyl -8-[(2i?)-1-(2H1,2,3-triazol -2-yl) but an-
wWQ@2000038358- di hydro[l,2,3] triazino[4,5- PCT/US2008/010877

g] qui nazol i ne- 4, 9-di one 3-Cygel opropyl -8-[(2

)-1-(IH1,2,3-triazol-I-yl)butan-2-yl]-3,8-dihydro[l,

(BR)}34H r@é&@%ﬂ&kﬁ‘ 2519% ?rgké}azz ?ﬂ)@ﬁan 1991138 96 hydrobenzo[ 1,2-d: 4 5.

b1s[1th3?ch@@1¥103(4E%le})dz\tmmmla yl]-3,8 di hydrof 1,2, 3]
azi no , %U|nazollne49do
3-But- ZB—y@flepl-&{()ZR)il @2H-gtprgli 2»yDproppn-2-yl]-3,8- dihydrobenzo[1,2-d:4,5-

bls[kégir azol f%}il()&?ropan 2-yl]-3,8-dihydro[l, 2, 3]

qui nazol i ne-4, 9-di one 8-[(2|?)-I-(2
3-But-2 }ﬁtlf 2129 AL &z@{ @Paﬁtr%zm i%/ﬁg{dpan-}yl]-3,8-dihydrobenzo[1,2-d:4,5-

azoI nmet hyl)
]b1s[uizj3ymira0{nle 4293]dnle| azino[ 4, 5- g] qui nazol i ne- 4, 9- di one3-

5-pent b PR 428 A B Y B pardbeflidpl 28 s

d]bls[ﬁéﬁgﬁﬁh@%’%dne(2HtetraZO' 2-yl) propan- 2- yl] 3,8-dih
2,3]triazino[ 4,5 g]quinazoline-4,9-dia
3,8-Bi(IR)2V-@H1,2,3-triazol-2-yl)propan-2-yl]-3,8- d1hydrobenzo[1 2 d 4,5-

trazol propan-2-yl]-8-[(2i?)-1-(2
d]bls[ﬁg;ﬂaz?}aggxgﬁ %d%rgeprogan 2- zl% 3, EB( Ioll Lydr(()[
3,8- Blsg(ﬁl)sﬂ f)mﬁzz(,m:hélzoilg;lyﬁﬂbmm 8 -4itgdebbengo[ 1,2-d:4,5-

2 -Tetrazol -2-yl Ybutan-2-yl]-3-[(2i ?)-1-(2
d]bls[HQﬁétrtaamM%dydn)ﬁpropan 2-yl1-3,8- dihydro|

123 ndibi ) : | T o
s-Cyelgbigpal B MR T PR Pt fo 3- Bh gL 3 dlyging 445
r yl ) propan-2-yl]-3, 8-
qumgjz({wﬁlgr‘gg:ahoé%ﬂ triazino[4, % ]g] qui nazol i ne-4 9- di one
3-Cycl8pfop21-8)[(AR)( B{ W tdtsazoR1- -yl)propan-2-yl]-3,8-dihydrof{1,2 3]tr1azmo [4,5-
H-tetrazol 2-yl)butan-2-yl]-3-[(2i?)-1-(2
glquinazQdingLg1dioNey | ) propan- 2- yI ] -

e
glquindzolincby9-dione- yI ] - 3-[ (2i ?) - 1- (2Ht et razol - 2-yl ) pr opan- 2
3—Cycl-o%)/rop-yl-8-[(2R)- 1-(2H-tetrazol-2-yl)butan-2-yl]-3,8-dihydro[ 1,2,3]triazino [4,5-
g]quinazoline-4,9-dione

3-Cyclopropyl-8-[(2R)-1-(1H-tetrazol-1-yl)butan-2-yl] -3,8-dihydro[ 1 ,2,3]triazino [4,5-
glquinazoline-4,9-dione

3-Cyclopropyl-8-[(2R)-1-(2H-1 ,2,3-triaz_ol—2-y1)butan—2-y1]-3,8-dihydro[ 1,2,3] triazino[4,5-
g]quinazoline-4,9-dione
3-Cyclopropyl-8-[(2R)-1-(1H-1,2,3-triazol-1-yl)butan-2-yl]-3,8-dihydro[1,2,3] triazino[4,5-
g]quinazoline-4,9-dione

3-Prop-2-yn-1-y1-8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-3,8 dihydro[1,2,3] triazino [4,5-
glquinazoline-4,9-dione |
3-Prop-2-yn-1-yl-8-[(2R)-1-(1 H-tetrazol-1-yl)propan-2-yl]-3,8-dihydro[1,2,3] triazino[4,5-
g]quinazoline-4,9-dione
8-[(2R)-1-(2H-Tetrazol-2-yl)propan-2-yl]-3-(1H-1,2,3-triazol-4-ylmethyl)-3,8-
dihydro[1,2,3]triazino{4,5-g]quinazoline-4,9-dione
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3,8 dihydro [1, 2, 3]
triazino[4,5-9g]quinazoline-4,9-dione 3,8-Bis[(2R)-]-(2
WO b@9038761 - 2- yl ) but an- 2-yl ] -3, 8-di hydro[ |, 2, 3] R€T/HE1008/)10877
4, 5- g] qui nazol i ne- 4,9-dioq1%f
3,8-Bis[(2i?)-1-(li/-tetrazol-I-yl)butan-2-yl]-3,8
di hydro[l,2 3]triazino[4,5-g]quinazoline- 4,9-dione
3- Cyclgprgpﬁ'-g-u-@H tetrazol- 2-yl)ethy1] -3,8-dihydro[1,2 3]tnazmo[4 5-g]quinazoline-4,9-

-(2/-f-tetrazol - yI)butan 2-yl]-3,8-di hydropyrimd
dione 0[4 5-g] qui nazol i ne-4, 9- dione

3 8-Bis|ﬁ%t2lir @—M @9 ?-B/ébm 25)(1?/ |3£$ @h&l&r% ’)é 3 trlﬁgino[4 5
quuﬁ%ﬁwgﬂppukhgldo[4 5- g]qU|nazoI|ne 4, 9 di one
2RJ-1- (2H Tetrazol - %butan 2- ]-8- H(Z 9)_1_8%@
3- [(2R} 1 (2H4r¢traza1zb4yl)@rqna)1t¥uyl3rﬁ [£28)-1-(FT; t@razol -2-yl)propan-2-yl

dxhydrg[lgzgté%% [T)S gl[q @%z&ln%ﬁg%zoorllel ne-4, 9-di one

8-[(2R} -JQH "P&FJZO?Z%)I))DH&Q@W]% p(iz)]a) &(@Hdbtﬁ’é&ﬂ[-@@&)plrﬁpmioz 41]5. %
qui nazo di oné 3, s[(2 )-1-(l

dihydré}10%,8 pr adind[4y8- ghuumacﬂlli_b-&PidJ@leB di hydr opyri ni do[ 4, 5- g]

3- [(2RH1F(E?1§§%}£§1 j,lwi)’gp@&g}yg% %ﬁ%l%(%}gitnggﬁ‘% Qifprbpan-2-y1]-3,8-
dlhydrgtlg 5%%n%|_‘é-y§ %ﬁﬁgﬁéﬁh& ».'} bld&(l)r;]eazol o4 o di one

8- [(2R§31&5W3{@1-23-&1rmﬂdﬁﬁwﬂ}%ﬂ’h]y3 128)4- (aﬁ‘ntytfi&%fﬂ;/?r}’lﬁﬂ’raﬁfﬂr2°yll-
3 8-ty rg A A PRI fone
8- [(21% 1(%1(4%@8[ @H%tr&z&{l 1) tﬁﬁﬁﬂz%d%/i T2R)-1&2H-tetrazol-2-yl)propan-2-yl}-

nzo 2,3]triazine-4,9-dione
3,8 dibyd8e Bi,3B( &1a2)no[4 é-g]qulnazohne -4,9-dione

o 88510 PR s 2 RETAPLS oo
49d$_}£ (2| ?)-1-(5-Met hyl -

tetrazol - 2- yl)propan 2-yl]-8-[(21?)-1-(2
3,8-Bif @R ¢i- teﬁ-aycbl)]pyk)kmtam—z }51] ]38 dihydro[1,2,3]triazino[4,5-g]quinazoline-

3, 8-di hydr obenzo[ I, d]bis[l,2,63]triazine-4,9-d
4 9 dlq)r@ﬂ"]e

3,8-Bis[(2R)-1 -(2H—tetrazol-2-yl)butan—2—y1]-3,8-dihydropyrimido[4,5—g]quinazoline—4,9-
dione

3-[(2R)-1-Hydroxybutan-2-yl]-8-[(2R)-1 -(2H-tetrazol-2-yl)butan-2-yl}-3,8-
dihydropyrimido[4,5-g]quinazoline-4,9-dione
3-[(2R)-1-(2H-Tetrazol-2-yl)butan-2-yl}-8-[(2R)-1-(4H-1 ,2,4-triazol-4-yl)butan-2-yl}-3,8-
dihydropyrimido[4,5-g]quinazoline-4,9-dione

3,8-Bis[(2R)-1 -(2H-tetrazol-2-y1)propan-2-yl]-3,8—dihydropyrimido[4,5-g]quinazoline—4,9-
dione

3,8-Bis[(2R)-1-( IH-pyrazol- 1-yl)propan-2-yl]-3,8-dihydropyrimido[4,5-g]quinazoline-4,9-
dione

3-[(2R)-1-(4-Chloro-1H-pyrazol-1-yl)propan-2-yl]-8-[(2R)-1 -(1H-pyrazol-1-yl)propan-2-yl]-
3,8-dihydropyrimido[4,5-g]quinazoline-4,9-dione

3,8-Bis[2-(3-fluorophenyl)ethyl]-3 ,8-dihydropyrimido[4,5-g]quinazoline-4,9-dione
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3-[(2i ?)-1-(5-Met hyl -1
Htetrazol -1 -yl)propan-2-yl]-8-[(2i?)-1-(2
WoRM0e088IZD| - 2-yl ) propan- 2-yl ] - PCT/US2008/010877
3, 8-di hydrobenzo[l, 2-d: 4, 5-gg] bi s[1, 2, 3] tri azi ne-4, 9-d
i one 3- [(2|9) l-(2

3- [(ZRQ-;\F?/I%W@ war &p - %gﬁ]og @W IY Bt AL 22D propan-01yi]-8 jguor ome

raz

dihydrBh&28[T, ZdyAHQb&mmytdlmhemzmaiona d: 4,5-d']bis[l,2, 3]t
ri azi ne-4, 9-di on

3,8-Bisk(2R): H2Hitetpazp] )zbﬂipaﬁp@- %/v} 38811(1119%196112%& 2-d:4,5-

1 22yl
d'Jbis{ ?%@é: %43["?(‘]’%6m0pa2 d {bls[l 2, 3] triazi ne-4, 9-di one

3- [(2R3— 1k (521\/1)etﬁyl—(2|H-tetrazol 2—y1)propan -2-yl]- -8-[(2R)-1-(2H-tetrazol-2-yl)propan-2-yl]-
H Tetrazol - (2/f-tetrazol -2

3,8- dlhygqr?lmnggarg Q 4§$ }:1]@18@1_,2 3]tr1azme 4[9 (%/orrl)g -
; (2R§' h%gdl(/%?g)lf'_zl% etrazdh: Ay Bpphib -8 2R 1t 22k i@z dl- 2y Bppan-2-yl]-

3,8- dll&(ﬂ:@ dnas,2-3:4/5 )iﬁbﬁp]ana]lrlyilhe-g %qlanéz) 1 -(2
2,3-triazol -2-yl)butan

3-[(2R In(RdF-BBiEprad2r yprapar-2-yi- -6(2&%1 -B- @Tﬂwra%eﬂaﬂh”d PyragRL1-

yl]prop@l ?zy;??)? édl?&ﬁoggrizr z;g:d' %%yc?]) pf{j ﬂﬁaﬁné( I4 9 dlone

(21&21 10¥H- cre&m{zL Mmflziiyl]ds JORS 1L Q- ﬁ}ruzolazymmopmgmlba,é
8-Bi s &i Htetrazol -1-yl)
dlhydnobelp?mﬁlz cw]s de]b bR Jaiesimerzdions- d: 4, 5- d' ] bi s]

SRR o e AT g Rspteq R propan 2113

15p1.0 ﬁfa%ﬁﬁéléﬂ9~ao%
dihyd |E%[g%§n§§[wbﬂ gﬁS d]bis 12 triazine-4

3-[(2R)A -z eyhnropan-2 ohpoE(2 dr(zélo Prigiagy- ?ambbutan— - -3.8-

fec 0 cording to clains
d‘hydriD 99 Mc‘b%g%@ﬁ[g% ﬁﬂaﬁl X 41 g%‘%&ceutl cally acceptabl e
3-[(2R94- (l'f?;rfetrﬁlimllt*ly;ﬁ'opin gm]l-@[(em 1-(R4-tefragol oyippropan-B+yl]-3,8-
according to claim13 wherein said compound conprises

dlhyd@bgnm[b,zaiy&ﬁdiﬂwdibﬂ stz of said conposition

s PR Y P g

d'bis[TeY, BRdafifd-4 ohdohe eat ment of a mammal i an subj ect
wherein the subj ect suffers from ahy gluta tergic

3-(2-Heyshob - mrrptbylp@pabf& E(QBbré;KZHntetrh@lﬁ PP 2-gtlrdfgt h of
dlhydro% nzo?ﬁ ,%[&/.4,5-d' bis[1,2,3]triazine-4,9-dione

13. A pharmaceutical composition comprising an effective amount of a compound according
to claims 1-12 in combination with a pharmaceutically acceptable carrier, additive or

excipient.
14. The composition according to claim 13 wherein said compound comprises about 0.5%
to about 75% by weight of said composition and said carrier, additive or excipient

comprises about 25% to about 95.5% of said composition.

15. A method for the treatment of a mammalian subject, wherein the subject suffers from a
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16.

17.

18.

19.

20.

21.

22.

synapses or in the nunber of AMPA receptors, such that

menory or other cognitive functions are inpaired, said
woreaobosB76Dnpri si ng admi ni stering to said subj eRCT/USIW08010877

pharmaceutical |y acceptabl gogarrier, an effective

amount of a conmpound according to clains 1-12. 16. A

met hod for the treatnent of a mammal wherein the

hyp%lghitﬁﬁ&teﬁglﬂé ESHBtiT 6 defliyamglin tirmuntyeg be stexmdi of owitatory
deficiencies in the nunber or strength of excitatory

synapsea s &5 themuimber héAMM) sgceptorseroh thalmpmepsorthe CPB%‘tt“’e
ﬁmgegﬁ?s;%lﬁ %%lgé,*?e&ir Ié% %uglb aﬁ%ﬁr?]sﬁ?%gfnﬁl ﬁéé’l\?x%glr) @Qidtsﬁg] ect,ina

ph LDQRi SRV REdeB B &@"@rnb&éﬂfédtﬂl atdufitdfth confjoret actardimg to
armaceutically acceptable carrier, an effective

claamJLl-r]fz. of a conpound according to cI aims 1-12. 17. The
nmet hod according to claim 15 wherein said condition is
schi zophrenia 18. The nethod according to claim 15

A M@ﬁﬁ& ok e tdataRRdlbt 4 Bianinsal Raidkdinsiorsubjedt saefasefroia A
met hod of treating ADHD in a patient in need threof

hypagldtanmttérgnt condition o dgficignsies withe nygberersieeeth of pxitatory

an effect I
o Sob B R O AR, L A i
OCP%E &Aind 0 SEEIQQPKIE&%%@%Gh]%IﬂGMQﬁhQ\QUﬂ ishiglimigthod comprising
m ni stering to said patient an effective anount of a

adrmmswung tasaid sehjed, nc paanaeeutically acpgptalle garispngiiective

treat Fragi | e- X Syndr one |n patient in need
amayat fga?‘g‘dr?é{:?ﬂﬁl gct8 A8 lak adni ni stering to said

pat i ent an effective anount of a compound according to
claims 1-12. 22. A nethod of treating respiratory

Theleptiesisicsarding @ qini Enwhemeimsédicartditianois schisophrerie hod
conprising adm nistering to said patient an effective
anount of a conpound according to

The method according to claim 15 wherein said condition is Parkinson’s disease.

A method of treating ADHD in a patient in need thereof, said method comprising
administering to said patient an effective amount of a compound according to claims 1-

12.

A method of treating Rett Syndrome in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according

to claims 1-12.

A method of treating Fragile-X Syndrome in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12.

A method of treating respiratory depression in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12.
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23.

24.

25.

. 26.

27.

28.

29.

30.

clainms 1-12.23. A nethod of treating respiratory
depression in a patient in need thereof, said nethod

W@ 09p03sEsNg administering to said patient an ePEBUS1008010877
amount of a conpound accordipg to clains 1-12 in
conbination with an opiate or opioid analgesic. 24. A
nmet hod of treating respiratory depression in a patient
in need thereof, said nethod conprising adni nistering

A neetlyad of tpating nespamtoey flepressicm iammpatientdn nged tweprodrsa@id method

CO%I%&%‘%E I@?\%é"t‘lgtﬁéhgltg%é%p%‘iﬁni, frlllb g@(lf‘gglivg 3%11'08%} # %{ cf‘lhngé]%gl_d aggording to
cla‘ﬁ‘nﬁ%ﬁqq cBinbidE8h With & §hRIRGpioRd ﬁ&ﬁ%sfcl eep di sorders

or sleep apnea in a patient in need thereof, said
met hod conprising adm nistering to said patient an

R et ot ERRRO s P B s
cor%aﬁ?ih? %{Hmljugteﬂﬁggo Lhe Bftféfnl ary @ffgctf@;ap%gngmédrﬁfxﬂgld according to
adm nPstering sald patient an efftfective anmobunt of a

clagr@emaend caatdiation gvittoarcarsiistid adedt suth. asAroptfolost tafbiturates.
treating Al zheiner's disease in a patient in need
thereof, said method conprising admnistering to said

[ . i of: [

A BBl e T RRG AR e Yo R SEBP RURE G2 €28t need

thdrédT] &id Alethod2dmphisimg sintnizferinpeataiid pabap peséicctive ameunt of a
patient in _need thereof, said nethod conprising

compaynfl aqcerdingta Jaigy tlpati ent an effective amount of a
conpound according to clainms 1- 12. 29. A nethod of
treating Huntington's Diease in a patient in need

A ineiod off trestingl Almhiehinel’ cdisgast & apatidtinmest éhéreaf, sad swEitlbd
patient an effective_anpunt of. a conpound.according to ..

compHFiRg administedng s PHEAt g efecilye; uPb%%%%PQP‘FHE&?FOTdmg to

cla%InE Qkﬁl n a patient in need thereof, said method
conprising admnistering to said patient an effective
anount of a conpound according to

A method of treating Alzheimer’s disease in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12 in combination with acetylcholinesterase inhibitors.

A method of treating Depression in a patient in need thereof, said method comprising
administering to said patient an effective amount of a compound according to claims 1-

12.

A method of treating Huntington’s Diease in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12.

A method of treating receovery from Stroke in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

clainms 1-12.31. A nethod of treating receovery from
Traumatic Brain Injury in a patient in need thereof,

W@ 200d/08855hhod conpri sing administering to sai d Pel/Us2vs/010877
an effective anmount of a cgggound according to clains
1-12. 32. Use of a conpound according to clains 1-12
in the manufacture of a nedicanment for use in the
treatment of a manmalian subject, wherein the subject
suffers froma hypoglutamatergi ¢ conditi.on or

A wethod iof HregtingreesyeR( e  :apmats @F?g’? IR B RaPpigRigR peed thereo;

15%1}?%?@(? %?rg%rixénfg% LY toQbidPMient £HCERICAYS amﬁﬂﬁtrbﬁahiﬁnpound

cognitive fun ons are inpaired
acdds@inoto alagpgpaand according to clains 1-12 in t he
manufacture of a nedi canent for use in the treatnent
of schi zophrenia. 34. Use of a conpound according to
claime L 1241 H]&[?s rﬁaﬂﬁ?ﬁtﬁ@%?gtméﬂan&b?@fo use
Lkeﬁ?gﬁgmppgg%%%ﬁﬁh r n£2%§nﬁflsease 35. “Use of '

in %mﬁﬁéht@f‘“a%ﬂhm@hirpswjaﬂt nBheteihZhé subijdve sulifers frant air e
a nedi canent for use in the treatnent of

llyp.lsg%lut@fnamrglc repoditian gt & 6eticigreyt 19 the ApmRerer srengy E@xcﬁatory
oA Tl TR B

ng&thﬁhﬂgdl-lz in the nanufacture of a nedlcanent
use In the treatnent of cognitive disorders. 38.
Use of a conpound according to any of claims 1-12 in

t he nanufac ure dlc nt .for in .
Usg0d alcﬁgwpu% ageQL pg g} E? s g}e 6ﬂan @cturﬁsotfgg?edécament for use

mﬁféﬁﬁéﬁﬂﬂé’m%‘f%%%ﬂ}ﬂeﬂls) any Of clains 1-12 in

nation wth an opiate in the manufacture of a
medi canment for use in the treatnent of respiratory

Usg|eo ra%éxsnlfgggé %{:0{ ng fﬁlgﬁngso r an g}eacé:nq{f nﬂ% o ca‘?lflent for use

canment use

in W ddAenthteAPIBAhsoAfs dis@athi ng-rel ated sl eep di sor ders
or sleep apnea.

Use of a compound according to claims 1-12 in the manufacture of a medicament for use

in the treatment of ADHD.

Use of a compound acéording to claims 1-12 in the manufacture of a medicament for use

in the treatment of Rett Syndrome.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of cognitive disorders.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of respiratory depression.

Use of a compound according to any of claims 1-12 in combination with an opiate in the

manufacture of a medicament for use in the treatment of respiratory depression.
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40.

41.

42.

43.

44.

45.

46.

41. Use of a conpound according to any of clainms 1-12
in the manufacture of a nedi canent for use in the
wo e@ansssst of Fragil e- X Syndrone. 42. Use of aPCDIRIOSIC10877
according to any of clains43412 in the manufacture of
a medi canent for use in the treatnment of Al zheiner's
UdlioTa a3 o‘ihgd aé&?%iﬁé o SR PRYAEhsAC EPLhB thanffRfie Bf a medicament
claims 1- I'n the"mandfacture of a nmedi cament for use
foriuge trhhe thfeambare of brehthidepradated slacp didordekseor sfeen apagapound
according to any of clainms 1-12 in the manufacture of
a nedi canent for use in the treatnent of Huntington's
. i i Itk off medicament
Us g o B o L e e
foriuge ihéhettreaahere of Fofgile €€ Symdrgmier om a St roke. 46. Use of
a conpound according to any of clains 1-12 in the
manuf acture of a medi cament for use in the treatnent
Us@b £ J LoNBBhAEadZbAlifk Uy of clairhs 14 RaRdmasuatiadd of a medicament
conposition conprising an effective anmount of a
foragapothedreatrnent dif AdzHeimeariydiséasel ai ms 1-12 in
conmbi nation with an opi ate anal gesic and a
pharmaceutically acceptable carrier, additive or
Us\%ﬁ'f? hRb&Bbandt &co?ﬁﬁ’%{% Ad4iR8 120CarE AentfcttedM médicament
erern sard opioid analgesic is alfentanil or
forfgBtiimthel treatment of Depression.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of Huntington’s Disease.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of recovery from a Stroke.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of Traumatic Brain Injury.

47.

A pharmaceutical composition comprising an effective amount of a compound according

to any of claims 1-12 in combination with an opiate analgesic and a pharmaceutically

acceptable carrier, additive or excipient.

48.

The composition according to claim 47 wherein said opioid analgesic is alfentanil or

fentanyl.



