PLATELET ADP RECEPTOR | NHI Bl TORS CROSS- REFERENCES TO
RELATED APPLI CATI ONS [ 0001] The present application

W@ b@soweps i ority to US 60/ 846,328 fil ed Sept ember/ugd)7/079674
2006, and US 11/856,616 filed Septenber 17, 2007
herein incorporated by reference in its entirety.
STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER
FEDERALLY SP&EORRY FRIEISURE TRMENSIRRDEMIEET [ 0002]
NOT APPLI CABLE REFERENCE TO A "SEQUENCE LI STING " A
TABL Ehis @pplisaiGoviuime RripRoERaM 1S+ B isgnalFREmDA pplication Serial
SUBM TTED ON A COVWPACT DI SK. [0003] NOT APPLI CABLE
NeAGKEROI | SFOTelrer MINVIIGTthENispI09.0¢ pf Wiirtpistiatorpprated herein by
conplications are a maj or cause of death in the
refodot ri al i zed worl d. Exanpl es of these conplications
i ncl ude acute nyocardi al infarction, unstabl e angi na,
FEHr D OFCTISE BOVENAM@N na, transient ischem c attacks
strokes, peripheral vascul ar di sease,
pr eethaiip&itiah eglhtasosoiary plesyre wamsdtrletibesortizesa st fluid under a
enbol i sm di ssem nated intravascul ar coagul ati on and
hidhpdshat hedeylicaPe fdneminiEpdsvdth alseesnabBivet prastdre fluid in a rotor
restenotic conplications also occur follow ng invasive

aRd @EREN BSssuR- tdtweeR I fRis3$édcing @ hhi pleseite AlstIRT @A of
post CABG (coronary artery bypass graft) surgery,

1A E0Hd Huid ¥Mbile pRHICORFLY, thSth@&HtioR kM6 RéteryPichsird GMskdrON
of endovascul ar devices and protheses. It is generally

db O G Herdih@td dalvaia%lkigﬁsdﬁa%s%eﬁfee%teﬂ AhngentdntstdrE R prével €

in these events. Blood platelets, which normally

ifdrdastid@tendy €€l y in the vascul ature, becone activated
and aggregate to forma thronmbus with disturbed bl ood
fl ow caused by ruptured atherosclerotic |esions or by
i nvasi ve treatnents such as angioplasty, resulting in

E%ﬂﬁ&@ﬁ? ébﬁﬁVﬁﬂﬂiﬁﬁatelet activati on can be
initiated

y a variety of agents, e.g., exposed
b ' trd I .
S e
d 0005] . _An. i .Tant di at oy . | at el et
pge%%su%eas. %‘hgihs pé%cglsga (di;,téélgr%%l{lre%rhl %hn]%%%(eq{auao ffeec{) W%l(’gl, rr_?ay be a gas, a

I vat'i Ion adenosi’ne

e o0 8 ST al B T B RRT BBl 68 oEpRiPurE e

as coll.agen and. thronbi.n, and from damaged. bl ood
PRROT HE R Sich g PSS s RE e B P deby b pressure
results jn the recryitnment of nore Iatzlets aEd
seqaghihfqUER A PESISE ragfes dFHEF 19 Ieé‘ihéP%?tprg‘ﬁbrF gtegrsa high pressure
Pl atel et ADP receptors mediating aggregation are

stigam ydttbglomprossme d5sd sueame Qe E’aF%c“é@ég’i e\’?fg&‘?’\P bpe ghpressure
ant agoni zed by ATP (adenosine 5'-triphosphate) and
trgpsyier dgvice witdlizgee rajerthayiag axig) qhpanelspyheresn hydrgdig)comppugieption
Henost. 76:835-856). Therefore, platelet ADP receptors
betveembpbighprespure Auidfangdiheow pressurg Beid b qstablished inaltemgting
purine and/ or pyrimdine nucleotides (King, B.F.
sqquemeseand- Ni chol son, A & Burnstock, G (1998) Trends
Pharmacol . Sci. 19:506-514). [0006] Recent

phar betc Bhtonts dab. 488724253, 388, 1581 ®EI7,9568; GA¢h¢fonb$6%731 and
suggests that ADPdependent pl atel et aggregation
6y788,026¢ dlesteatd totany pessuce tramsiet devides ofvbe &fdleral gpe desoribed herein
(Kunapuli, S.P. (1998), Trends Pharnmacol. Sci .

19: 391-394; Kunapuli, S.P. & Daniel, J.L. (1998)

Bi ochem J. 336:513-523; Jantzen, H M et al. (1999)
Thronb. Henost. 81:111-1 17). One receptor appears to
be identical to the cloned P2Y[ receptor, nedi ates
phosphol i pase C activation and intracellular calcium
nobilization and is required for platel et shape
change. The second pl atel et ADP receptor inportant for
aggregation nedi ates inhibition of adenylyl cyclase.
Mol ecul ar cl oning of the gene or cDNA for this
receptor (P2Yi ) has recently been reported
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refers to hydrocarbon rings having the indicated
nunber of ring atons (e.g., C3-6cycloal kyl) and bei ng
wo mop4xa3 ur at ed or having no nore than one dopwi/@siworare74
between ring vertices. Wen "cycloal kyl" is used in
focwarisferritg poessuve ehergafrimlone flaid t aod@s:r.5Theyeretnsiok pf this thayel of
the cycl oal kyl portion is neant to have fromthree to
defvicw & acdirebicappBtation of Pdstdl'e Lawe "Rikdsyte applieditoan erglaaed fluid is
al kyl ene noi ety having fromone to three carbon atons
trapemifted undiiithished €HRehortiom of GHdXTIHP GidAe the WD 85ihe Thrgaining
terns "al koxy," "al kyl am no" and "al kyl thi o" (or
vebdal.'0 Rhdcadoyl)avalicdds b gdif b highlpedssure Amidénbroogha lints Bysaylicametact
refer to those al kyl groups attached to the remai nder
wit a folvepregahire Gluids thél pRestute 0K Righ ptedstire Ailid Adieded thfressore
a sul fur atom respectively. For brevity, the termQ -

of & 16 I pRdEEURO flLD 1§ RBRAsel Gantl REdhy& st eRdh@hde i€ AidbMplished with
branched or cyclic aIkyI groups or conbi nations

min(fUS Qflxm? U& Rot@sy piBbiY kransBdrAtdice (2f't gé/ bPBreRM interest applies
cycl obutyl and cyclopropylnethyl g 6] The terns

Pas@lyY Lﬁl/ ky Llltematélgf YhPdelEanyihii d\; ﬁﬁ‘grmg?ﬁ%’a{ AR Iﬁ?ﬁkch bRt a il

an aryl tadical attached rectly to an al kyl group,

lo@f}@%sgﬁ'g ¥lluld95f3 dragflc &ﬁta@”ﬂ@@ sé@@r‘)cpllﬁgl'le? p?etsglff'@ﬁﬁq tB&e@n

group, pectlve . For brevi aryl as part

prflbu B GAAD r&?ﬂuﬁa%;; 2 gl%}zﬁsf‘%dsﬁmtgg?%@%y%%f'f% 4t was in

eter as we

the H%th?e‘i ?@exn tg ¥het\p>me%lﬁ VE&Fen? aﬁlﬁgmyes&lfre &@%&J‘rﬁﬁd takes its

fuent, nean, unless O e state

m%g'aza%@:ﬂgez% 018 bl BT Wi hB 0Pt
rﬁréce gwrrc.??j? Qaflnll%g :ﬂb%{“f?)%?qgg #rea%egﬁ]o(%%aclr H{St Bﬁegsglge 13(15‘ U&B cﬁ’
| fluoro tr.ifluoroeth hl or obut vl
slight paﬁsawzgﬁ% s hiGh 1B e e SR ek
. and "cycl oal kenyl" refer to a saturated
mﬂ@é ﬁipﬁ%ﬁ“??ﬁ% and incl udes bicyclic and pol ycyclic
rin Simlarly, cycloal kyl and cycl | ken 0
havi ?r@ ngf rﬁsé‘lté’f tpaffffv(r%tr@lﬂS%r@SSsn 3F° ayw? wﬂs pakeal s pwais
carbon ring atom may be referred to as
to camg@ g}e@wg}r%flg% two ﬂiqlfgtt% p}&g%p ﬁioh otheg In a chemical process,
heterocycloalkylene respectlvely Accordi ngly, the
sughegsiipa Walpricerge dsosisiwhighuarys fos sxamplaoperaigrabligh pesssures, e.g.,
rlng Exanpl es of cycloal kyl and heterocyclyl groups
70811200 peyndeRessprase ingly Baugh &ig), 2 ssovaserfagd mayagraatay be |
nmor phol i nyl, thi onorpholinyl, dioxothionorpholinyl,
avpilablecht aydw prossuth 820 tplosphenic auq'ssalz@ﬂowbc,)uttSémsiszWIthere will
t hi azoyl and the |ike. The cycl oal kyl and heterocyclyl
likakyiadsbibe 9 higiypretssre bhiae sippaindrran thy peagbsstaivailablecht abauh650-1150
hal ogen atons, or other groups such as nitro, alkyl,
psizl Khe fow prossuccaseipwatst streach kuakthie high pressuye briivet stria@m lcarkistinbe
some enbodi nents, cycl oal kyl and cycl oal kenyl noieties
fedtosutihoseary pressuge Barkfer d&iceas bdvantapaisly iprestunize thersgawater
(e.g., cyclohexyl, cyclooctyl, norbornyl, adamantyl,
whilR deprogutizikghe Wase GFiRe. eTHeGA ARaRESys rbwiltant@Eigetlod eeleythry
and heterocycl oal kyl ene noieties are those having 1 to
presuie tresfer Ab WS ini sOcH dEindustl procdds is AMRFPABLtamial reduction in the
t hi onor phol i nyl, di oxot hi onor phol i nyl, piperidinyl and
the like). Additionally, the term"(cycloal kyl)al kyl "
refers to a group having a cycloal kyl noiety attached
to an al kyl noiety. Exanplgs are cycl ohexyl met hyl,
cycl ohexyl et hyl and cycl opentyl propyl. [0039] As used
herein, the term"heteroatom is nmeant to include
oxygen (O, nitrogen (N), sulfur (S) and silicon (Si).
[0040] The term "aryl"™ neans, unless otherw se stated,
a polyunsaturated, typically aromatic, hydrocarbon
group which can be a single ring or multiple rings (up
to three rings) which are fused together or |inked



consi sting of H hydroxy, G -6alkyl, G -6al koxy and
-NR7. [0060] Each synbol R8b represents a nenber
wo paepesdent |y sel ected fromthe group consi stPemusioot)79674
C -4 alkyl and and optionally, two R8b groups attached
atourmtiof high presaurepwapibg cepacityi neédet heraise theogamatert fogd stream to the
forman azetidine, pyrrolidine, piperidine or
highpphairé desired fog effivieat eperationc thisofan sfierdreSilt i aalehgrgy sedektion
Ci -4 al kanoyl is optionally substituted with from1 to
oBusl3%4d foriQith 3, pr&assund Ade plevd e obiraspaelirgotdictibn inthd fequired
group consisting of hal ogen, am no, hydroxyl, C -6
pahfeixy., cyano, C -6 alkyl, C3- cycloalkyl, aryl, and
heteroaryl .. [0061] The symbol L1 represents a |inking

gr oum s%@ﬁ @ﬁkﬁgi plds @R friiRfefiONGR, BBRSE Sdnely @krotar Widplurality
- QO -, "NHCO- and - CH2CO-.[0062] The synbol L2

of rﬁlell, 'oBgd &Qieg Eﬁ’éﬂﬂeﬁe"[‘ﬁ&lbﬁ)@l Efﬁ%%@dﬁ% AARteERNM &l buldt is
- CRO and - . [ 0063] Each

pl%‘f dmnrﬁgﬁ@&%ﬁ&a@eﬂfﬁfﬂ? e AuidaRaMd ﬁﬁ& {h¢ cB&Ines kfBugh an
fromthe group consisting of H Cl-6alkyl

gog't & ul@ﬁlwn in hﬁ_@% MStideRBtation, Hletd RRy @Qﬂlc%hﬂlﬁ%ﬁéﬁéf the

ted wt omOto 2 substltuents sel ect ed

Su
ﬂgglf}ggéélﬂgh aglllj%na“gé aﬂé&ateﬁyﬁﬁﬁ%xclgve@fﬂ“mﬁl an iftér ;ﬁ@ag&myleﬂher

oxy, oC1 oxo0 and th

1 gBae of e R aachL Bl "%*%Eoﬁ%%‘é"%gﬁ%mé "4°°“3“8‘n‘3g%
p%%lre ﬁulg nt?ten% }?egﬁlsglg # ﬁﬂ%%ﬂ & nen dverYf%)fh i h%@‘? s%g %e?
climishe G- Pefs e T et ebf oty GRodd ol g o
GGt Byl b ot rieR B eéglefﬂw%m%%a%ﬂp Sy
P Y EHOF FOBicing roJed TcyRpee o @%v%é?raw i
%%g%n%&gér egrfl %Alﬁg r%sg ?agfﬁy gounltérc%%gt fgc; gﬂlﬂﬁs is alternately

enbodi nents, Ar2 is benzene hi one group

epAbwsidn sastchanng} of therofay; Gprtiag &vo ﬁ‘FChéF%‘? SHFa“?Sh for example a
enbodi nents herein, each of the groups conprising Arl
geeatly InerPased PERSSYr® pRAMRIPT siiFREENd A eratledRced PaTFFUre brifggstream.
substituents [0067] hi one group of enbodinents, L1 is
a bohick tfarypressgredtansior dexies ayingsch a rofdnespien therg will be
-CO-. hi one group of enbodiments, L1 is -CH2-. hi one
mgnp Uy fiefimsodlsrd hydraulicicommuniqain. betwigen dheeplyrebiyf of
enbodi ments, L1 is -CH2CO-. hi one group of
lengiotinahehinsels irpthe soter and hdthiof the rehargbensias taef oppasisendsthatsre
L2 is -CR9 2-. hi one group of enbodinents, L2 is -CRO
h@d@iig the thvio flwivds, whioh phapfbessrdpoathereise hydria@lidaly isGlated fFopOG8hH
hi anot her group of enbodi nents, at |east one RO is H
othier. dvimirgal amipingfocenbwilhintrtichannels beexmsd operegiok®s sush thai(th) R
. hi one group of enbodinents, at |east one RO is
chanf#iR WitCéech Rve. a 4vine ofuelagively feadffluidhihaiciervenass, budfer biciagiface
one RO is heterocyclyl. hi one group of enbodi nents,
bétivebrhis bppdkigel R8ntkiSnd Mey) eaceMiidl ¥ntéis et &xad ffohDéetrEPective
group consisting of: each of which is substituted wth
eid SthdrotdR. Asau&alt] foHeRkpleseh E%sﬁré , BiBht Rt @bRYeRtration, brine
hal ogen, cyano, Cl- 6al kyl , al kenyl, C2-6 al kynyl,
Cl- 6al koxy, hal oC 1- 6a|ky| oxo and thlo; andwherein
the wavy |line indicates t he poi nt of attachment to the
rest of the nolecule. In ong group of enbodinents, at

| east one R9 is independentTy selected fromthe group
consi sting of: wherein the wavy |ine indicates the
poi nt of attachment to the rest of the nolecule.

[0069] In another group of enbodi nents, the conpound
has the fornula: wherein the subscript n is an integer
of fromO to 2. [0070] In another group of

enbodinents the conpound has the fornul a: mhereln the
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4-(7-fluoro-6-(nethyl am no) -2, 4-di oxo-1, 2-di hydr oqui na
zolin-3(4H) -yl ) benzam de;

WQ@2{08/¢tsbdr ot hi ophen- 2-yl ) -2-(4-(6-fl uoro- 7- ( me¢hybznT/079674
0) - 2, 4-di oxo-1, 2-
stledny chnagusforaisgiressur8 telid) ingdn)ind laveprasuiglseavwaeristiednawehdut
aci d;
significantadikingot hi ophen-2-yl) (I Htetrazol -5-yl ) nmet hyl) - 4-
(6-fluoro-7-
( et hiydualirpria)arttedicel, theqetor dsudlilyhnpdited qua odindtical si8évelvitly kts
) - 3- met hoxybenz am de;
1l dnidFaceh blating ) hepeealingly witey faling with heppdsitg @ridedvePpldte XEhe
di azol - 3-yl ) et hyl ) -
rétof 18 thd pressore trafisTert deylca ™ ofRp subpértel BxDhyldradtatic Byaing @hidrédven
olin-3(4H)-yl)-3- nmethoxybenzam de;

b!(blg{ﬂ]gel% ﬂfe@kr@z{?r@; &Y feidentetny thebtor dRhRedZ by arydtdrretoiehikved -
uor o-

eﬁtﬁ'&ﬁéw loRANEiBHOT drePatidn e PLRARY BlecbduretAXRE Hdvicd (didlty basat

nzam de;

uge &M’uﬁé %afsh |Iﬁ’§ié21§i it @ BNy 2Ad Yilild Bk hrestef ubddumdxteh &%

t hyl ant no) - 4- oxo- 2Hoenzo|

cﬁ)]sé !ole@e]ngé(ﬁ?s'aﬂe wed i m}ﬂu)lgg%%do) acetic acid,

orothlophen yl)-2 (6-fl uoro-7- (nethylanin

2} [T‘ @{%,?az. g 579 s i psping pd 3 dsgrse opnin
x;lé)lgc%te% 8151?1%11; cg@hﬁgﬁogedm)c}atlgns 1ﬁ' th%ﬁ ut‘llehlg E"a%es7 w{«tﬂ%l&}{ losmn&s

}% Qllln(eé he 1ot %4H}1 ?e]? rﬁrp%rg? 21 rn(e)&) ol & %8{/er arf usually

uor OXO enzo
Pl S e %F%O&%E%bﬁﬂ SV RARREE: g B e
ﬂalffrf? @?la%gaﬁ%ﬂméﬁ aymepﬁﬁlérﬁ%ﬁesna@kyﬂymaaaiaﬂm RPN Figh
pfan(lﬂre *zrsneeWPfo F%FH?‘BHFre%Qd $hey with:z bing discharge, quilet, yhije he jame
c}e%gflh%ﬂa ﬁ>§1ﬁbsnd4 reas&&‘tlzw Butiadicaty somspusicates N @high RipssiR

enyl )acetam d
S%W(a?r dischagee outlst aH thsn itk ad P dFRsurg popwatepinkibt yhoth instanges,
(6-fluoro-7-
ﬂ(erﬁelﬁ Hipphargernd Yiquiddiamn thelopeasite end qfthezshanngh through 2 djschargeph
enyl ) acet am de;
opcm)ngzn the-end coven by e pxtentdhat fillingioaayrs o thpdsedsndp dvs Al refor |
, 3] oxazi n-3(4H) - yl)benzam do) -3 -phenyl propanoic
rq;@i:sd;etween these intervals of alternate hydraulic communication, the channels are
(S)-2-(4-(6-fluoro-7-(nmethyl am no) - 4- oxo- 2H benzo[e] [ |
brig]yosealzd nff SodH)omnpinidating aith dither 8f thp emgpepimgp anmacicend cover
acid; 4-(6-fluoro-7-(nethyl am no)-4- oxo-2H benzo| €]
fdcd, 3] oxazi n-3(4H) -yl )-N((5- nethylthiophen-2-yl)(
1Htetrazol -5-yl ) net hyl ) benzam de;
(S) - RrrbtaryoirtBuettanshdenicds oflthis genedel (Ypeftheroslome of ligriidwiht
am no) - 4- oxo- 2Hobenzo[
flew$ Inta33raoar ofMsud 4 tvisd JsheesnRBr ehogtiada of the calinddical rotor is at least
2-(4-(6-fluoro-7-(nmethyl am no)-4-oxo-2H benzo[e][I, 3]0
pidl Jme%érfhb&rup)bh Hab@rvBlEag ofdhd lohgitRtRNChAnYdlY MGEEH Lrotor and
aci
2-(4-(6-fluoro-7-(nethyl am no) - 4- oxo- 2H benzo[e] [ I, 3] 0
xazi n-3(4H) - yl)benzam do) - 3- (t hi ophen- 2- yl)propanoic
aci d;
(S)-2-(4-(6-fluoro-7- (nethylan1no) 4- ox0- 2H benzo[ €]
[ 1, 3] oxazi n-3(4H) - yl)benzam do) - 2- phenyl aceti c aci d;
met hyl
2- (5-chl or ot hi ophen-2-yl)-2-(4-(6-fluoro-7-(nmethylamn
0) - 4- oxo- 2Hbenzo[
e] [, 3] oxazi n-3(4H) -yl ) benzam do) acet at e; et hyl
2- (5-chl orot hi ophen-2-yl)-2-(4-(6-fl uoro-7-(nethyl anmo



characterized using conventional means, including

physi cal constants and spectral data. [0083] Unless
wa@p@sioiieesl to the contrary, the reactions descptbes2007/079674

herein preferably are conducted under an inert

tledt aistizp toefeed aid veithitesyphiqrid © gqod déesutheseaharmels e 8Gys ofincreasing

tenperature range of from about -78 0OC to about 150

tieG ffi¢tercs optheseasradsling tfahafen debioes hade BéSntcontitmourly daght0C,

and nost preferably and conveniently at about room (or

anbi ent) tenperature, e.g., about 20 0C. [0084] Schene

A descri bes a nethod of preparing a conpound of

SUMMBMARY OF WrET &VVENTIONs O and the remmi ni ng synbol s
are as defined hereinbefore. Scheme A Coupling[0085] A

conmpound BsehPdditomnler&GaARotRE (PSR iakkfd e ie@Ghple rotor
salicylic acid with acetic anhydride foll owed by acid

heth@s bﬁ@ahft}%ﬂm%&ﬁ tMAttake dRed kdbkorfablyQyilidle spitLapar@did a Falr of
converted to am des by reaction with various benzoa

go a@%hd&verlm&eeaémvé bﬁ@ﬁﬁe@gnw}fé%u&a%ceor&ag@l 3t tor

ffords salicylamdes 3. The internedi ate

n%?cy e, gﬂkQ?e%egbllgﬁfnaezfé#%dnﬁgl%lw&ﬂwmr(ﬂfc@ lh%;&gguré 0

onpounds he ester of co

ligl}fﬂre !e}ﬁlé? ﬂfnﬁ%}pg %Q&ﬁqLﬁggg‘w Q%W%ljegul%gguﬁi% eklﬁ? frbfh tfl@gpposne

ree carpoxylic a r exarrp

taﬂé) FllkevHse 1sc'1191J X?VV% @&h%l a%?rd{scﬁagg ot coﬂ?‘s:e,lno%cﬂg YERYS

lcﬁq%hroﬁ?%d%%w%‘%"é‘%ases n%‘é‘%égwe Jligy. l.rsné,*f ipkBd R e
g ﬂ%ﬁ coupl i ng reagent, for exanple HATU in the
OBV? RS S a tertlary an1ne base, followed by

addition of th upl ed after a sujtable
biSEr bl Toggr I PRr g ?%é]”o & W@Fﬁs‘n’ets and Bvo or

peri
illustrates another preparation of c

nyogg wﬁfezf 111 e%hteﬂg s%‘fey.aﬁan t%emAP $hat paphs 53@%@“ twice
Schene Coupl | ng R TFA reflu

atxagh se%wbliwcqrﬂmgw&e%§§gm§ft '8615 E)‘T’%@‘[tbﬁtfg’PPSIF& Bdn o aFgult
of Formula | with var Arl, Ar2, L1 and L2 groups

sl BB s el patyntfqll)égvvm@ym HisEsas theypressare Qi volume at
internediate 5 in 4 steps 1Schene A). The acid

lesp bpatdwice o lerasclveing cavhceyelusion thaa simailer prierprt device with only a
p- net hoxybenzyl am ne foll owed by cyclization with

sipaleatlefrimadciegdevero afford the bicyclic ring system
The p-net hoxybenzyl functionality can then be cl eaved.
under acildione paticilai aopest, theraisiporvided amprassure rarsfardevies for
5. A variety of hal osubstituted conpounds can be

troxxfigrtieglprassuie dnergyifrogn ahigh prssurcisaflyid ech lowappressgretsecond
give 6 followed by deprotection of any functiona

flgidao psovide apeesewiad yecofub fipild ewhioln doficetchmpr s ta hetsiably aarunted
be acconplished by coupling to forman am de using the

cglindeicalireshdvingSodaeof opposiré playarlefd tieés wich a@tdas®tivio@narinels
gi ve a reduced |inkage. The exanples provided in

egeiiding axdalyakérethtough béiveerCspaniapNidsatél i Bait @thniyent iges; and a
general nethods provided. Scheme C Hydrolysis and

p&iP updppegte[ea@ 8SlerdhaMERAUIANG ird¥ardSHdBukvdard ed Subfa¥ed! With1ghid
Arl, Ar2, L1 and L2 groups can be prepared by starting

Waﬁ}hma'aﬁwnﬁ R eabt é&EI@HNl chﬂaQ% ns tha@tkrAcSwith Rl fidingly
substituted Arl aniline, 2, treating one of the
conmpounds with excess phosgene and a tertiary am ne
base if needed. After renoval of excess phosgene the
activated internediate is t%ken up in a solvent such
as di chl oronmet hane, and the“remai ni ng reagent and a
tertiary am ne base is added. The cyclized product can
then be further el aborated using conditions described
in previous schenes to the final conpound 4.
Conpositions [0089] In another aspect of the

i nvention, pharmnmaceutical conpositions are provided in
mhlch conpounds of fornulae I, I, 1, 1v, V, VI or

Y L



of a conmpound of formulae I, II, I, 1V, V, VI or
VIl, is conmbined with a pharmaceutically acceptable

wae 208i0€2698s cal |l ed for by accepted pharmaceut i Bel/US2007/079674
practice including, but not limted to, a

apdhyeaiiglpegigagd sajd @smetitegiidnar erelfacss of sapdirotaregach said end cover
exci pi ent, binder, preservative, stabilizer, dye,

hivigy/ Vo, or@iidte inld @asdageways afl t&c bi mere dighade passagewayshvdgeh at
conpositions is such that a suitable dosage in the

IdagtTe& pashdzSadye Bpdnsindl3hidiariatly infw@idA]d ehdauffales, caid ead covers
preparati ons and exanples are given to enabl e those

bSikg bii@@d kO thhafWehel dnes8ld BRnBelGh €d totorun aléghed avithl amintett O
practice the present invention. They should not be

pERASWAS bF&GifSin loh&bdid &l dob&, § UKD AinddNRit] ANidNate® Passiitetvay
nmerely as bel ng illustrative and representative

E)Qﬁr{ ﬁfsald 5 Bl {0 ddia e {)§§s§§e5v|a§" Bpdiiig8 ahddaid @fMarge

he |nterned|ates of the synthetic reaction schenes
pgsg Io QJII% & s AP Rl e bélflg 6534ah@Fsddl HGm one another

techni ques, i1 ncluding but” not limted

dhlﬁn%ljrlrl% %)%é?‘litio?lrby ads'e§l§4g r%g%r} ﬁrt]he 1ﬁ{e}’t§$eq;elt\l’geﬂfs£19 otor planar end

gr aphy, Such materials can be

facE %ﬁ@&ﬁféﬂ&%@ ru§/hé}9bjcgﬂf‘ﬁg ?é\)oﬂﬁ‘i@h ﬁ@.lmfor 08 Icmhaq,penmgs

physi ca constan ectral ata 0102] Unl ess

afS] 1enCaltema ne%seqlﬁ%fe, y Bﬂﬁ% al;t[%? dlr g #rglgbznt gf?tﬁ B{)t'hgﬁ Chiet

COﬂ I nert

here at. atnDs h r

P%S@ﬁ%@@gf’a%ngﬂgﬁa SR e e %@é@%%agg‘ﬁ%{ﬁf’%ﬁ@%&?the
ron1 bou 0C.t.0 about. 125

oBere idey e s GRiRE Ao T B b fo R0
tenperature, . out 20C 0103] Referring t.0
PRI SR MioE B P LGN IaHT b T ARy SBﬁ?"g i Salg
i nventi on were synthe lzed S|n the nmet hods scrlbe
ORRAsHe fnd d veto e s htjod 0&&1‘15 f%?fo ?tﬁa%hfé%
art. [0104] The conpounds and/or |n% ?
beﬁla?ld& tdpast RACHPRISYIPERF BighrarrER e i nd at Teast twice
chr omat ography (HPLC) using a Vﬁters Alllance
disshasgasrersruisrs sesgad BHdwi t h a 2695 Separation Mdul e
(MIford, Mass.). The analytical colums were C 18
SpeedROD RRnatber magiouien aspestothemony RRVikeshamethad fay drgpferring
Germany). The enantioneric purltY of the material was
pressiseiersozybione A ihighl pregrurefivss flag tan lqRr Ryeswyraviscenst flixighto 25
cm X 4.6 m 5 um from Regis Technol ogies elutin
pravide afB¢sadrided senoad Suidawbich wethied 2empiides thestepuioh ra@@bgrt e
and 1%triethyl amne . Alternately, characterization
nwastigees ¢ydindechl usgomig ahowhitge whichindtohas BpRIEPT sypositanlatat end
Waters Acquity UPLC BEH C-18 2.1 mm x 15 mm col umms. A
fyeaatiddnt adkast ivanchamselusending Ypiggadihallysherethiaugh betivben5%
acetonitrile/ 95% water and progressing to 95%
opéifiigdnddated li® said plana epd facex] disposingra paittof spfasite erlecovers in the
Al'liance systemand 1 mnute for the Acquity system
hébhdingSiRlving ki1l tivaad siethcdd. with flat biirfdce Fpate ko thattheid axially
(TFA). Conpounds were detected by ultraviolet |ight

ilvaYd etbsiefagsiimbrfatk vwaihtane klidwdy aid s2aénglyléhgafd¥ald planar end
solvents were from EMD Chem cals, Inc. (G bbstown, NJ)

faced B saRITBtok, Vi@ \GRT oV Edch HaWBSp | AG RS T Qﬂet@)ﬁssﬁﬁﬁvﬁyi ayer
chr omat ography (TLC) using gl ass backed silica ge

pl ates, such as, for exanple, EVMD Silica Gel 60 2.5 cm
X 7.5 cn1p|ates. TLC results were readily detected
visually under ultraviolet |light, or by enploying well
known i odi ne vapor and ot her various staining

techni ques. [0105] Mass spectronetric anal ysis was
performed on one of two Agilent 1100 series LCM5
instrunments with acetonitrile / water as the nobile
phase. One system using TFA as the nodifier and
measures in positive ion node and the other uses
elther forn1c aC|d or annonlun1acetate and nmeasur es |n
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and extracted once wwth DCM The conbi ned organic
phases were dried over magnesiumsulfate, filtered,
wo b@s/ocwpeentrate to afford a solid (1.34g, 71Pe€mUstod)/079674
as a mxture of the acetate 2e and the free phenol 2f.
pRkity & di§cBdrgd basTapesvagsobhith apen drfto sdié flatr sudacepegidnss supplyorpa
the step 4 ((1.34 g, 3.8 mmol) in nethanol (10 nL) and
high@raige {ikOfloid)to sainled gakeabepaysas dheiendoaybondleainltabusly
g, 3.8 mmol). The reaction mxture was stirred at room
dts@ﬂ‘épgﬁ%& preSsutigéd LEondifluidfie tdiealiged disthaegh pisdabevldyk in the
hydrochloric acid. Upon sitting overnight, a

R @vbiPdt kiRt $pbsiterend, a0h caRingRsid kdtbt 0 r@dhan@ostris aglis so said
overni ght by aspiration to afford phenol 2f as a white

cﬁéﬁhél%&)@&n%ﬁdrgresg&%el Bidu ?&Vﬁﬂ or 481 0alnikent veithlah. iBet

, 7.94 (m 1H,
szs%%v&g opeil:i;l?g’dlg %Egglcﬂcgder ahh")l dT Shadge ]{a‘ésa\%g’&gaycoopr%ﬁﬁllﬁg lendthSM Otthﬁr

E@fc@gloa{t r@kﬂ@t@é%rlﬁgea%ﬁ raholu;hén HF@HE }ot@:n th&l@i)}“ﬁﬂﬁcreased volume

fonic acid e m Xt ure was

%@& Al dgub&sa Bila iS& cmarrgg@ kdl‘% r@ﬂ)q'uttb%%tf% rb®r Bé?:.fsu!ls‘é )éach
i Dea

ours under a St ar trap previously f
xture was cool ed to rt
oo hgrﬁ%ﬁ{l%&%ﬁgrﬁ%gﬂ%ﬁ{fﬁ ?ﬂllr%mbl carbonat e and et hyl
acetate. The aqueous phase was extracted again with
et hyl acetate. The conbi ned organi ¢ phases were dried
over magnesiumsul fate, filtered and concentrated to
afford 2g as a light beige solid (0.92 g, quant). 1H

%V%ﬁ?gﬁ??@ﬁgﬁgﬁ%ﬁkﬁ»ﬂﬁ OS5 55" (5, 20y 3 b8 (&

( 0. 951%?@?93 q[.r%%rrt)c qs%]r gﬁaeg% !('1%‘3q%‘gfggv%g{)rlg%glrgérans%gdevice of
methylamne (2 Min rrk ). The
ﬂlﬂ‘%&“é‘?‘iabﬁ’pﬁf"ktchruéesxﬁagtoﬁg‘éftr@ﬁ’teata ﬁ‘ﬁ&@“?n a seal abl e
tube_for three hours. |t was then cooled and di | utege
wi t hFIE{RE 2 isipperipestive migy $hew i $1Rgs-3RRHQNeP I3 mESS P fragster

was isolated by filtration and dried to afford 2h
deiceof this egwual tps Whichrisese 1oy that rofategakoytaasasral sgtpraigh

d 7.96 (d, 2H), 7.49 (d, 2H), 7.36 (d, IH, 6.72 (s,
devige m@)rzcaat@avar;ow now! ggeqtss, 2H), 3.84 (s, 3H), 2.76

(s, 3H). Step 8. [0124] To a solution of methyl ester
2h (PGIURE)3 iancap perspactivie yicanenlgraednin jsize gga subassembdly of
l'ithiumhydroxide (1.2 nL, 1.2 mmol ). The m xture was
tv84 endraelersirit fotor,a statersing i ténaion beskas eopheyadirth¢ Fmrgpresspige
reacti on was concentrated in vacuo, diluted with 1nL
trhfdfdrd@eviandf HGoR. of water. The resulting white solid

was filtered and dried overnight to afford 2i (178 nmg,
949% FEEURE I iighit explideepappactne viekHsilNag 6 BEGG of40Qltdrhiz)ve

d 7.97 (d, 2H), 7.48 (d, 2H), 7.36 (d, IH, 7.10 (br
efbodifent of rotdr a(nﬂ,endi Ebver &ubaskerably whibh enfpl&8 a(sarroutiding sRevband
(s, 3H). Step 9 : [0125] To a solution of

nfight BO¥dde theqeeshige (rdfer devicelofF3GIIsicad 8Lth@ I 3n@bassembly.
ethyl ester hydrochloride 2j (200 ng, 1.44 mmol) in

di chl oroet hane (10 i), was added triethyl am ne (TEA)
(270 uL, 1.58 mml), followed by sodi um

DETASCED DRHIPMIGN OFer IO PREFIRR 2D EMBODIMENTRE m xture
was stirred at roomtenperature overni ght. The m xture
was diluted with aqueous sodi um carbonate / water /
ethyl acetate. The | ayers separated and the aqueous
phase was extracted with et t}yl acetate and the

conmbi ned organi ¢ phases was 'dried over magnesi um

sul fate, filtered, and concentrated in vacuo. The

crude residue was purified by silica gel

chromat ography ( 1 - 10% ethyl acetate / DCM to
afford the desired amne 2k (73 ng, 22%as a |ight
yellow oil (1 NVR (DMSO, 400 MHz): d 6.93 (d, IH),
681(d IH), 410(q, 2H) 385(3 2H) 118(t



N- ((
1Htetrazol -5-yl ) (3-(trifluoronethyl)phenyl)nethyl)-4-
W@ BooBlownsp®- 7- (et hyl am no) - 2, 4- PCT/US2007/079674
di oxo- 1, 2-di hvdr oqui nazol i n-3(4H) -yl ) benzam de
( Conleawdin FIG. 1 is a rotary pressure transfer device 11 of the general type of those
34)4- (' 6-fluoro-7-(' nmet hyl am no) - 4- oxo- 2H benzoreiri. 3
ol th pribinarBthdtihelydes-ahlelongatdh generally cylindrical housing or body 13 in
met hyl t hi ophen-2-yl) (I Htetrazol -5-yl ) nmenyl ) benzam de
whcnRee dlipbdsed o dlidd]cal rotor 15 having a plurality of longitudinal channels
N- ((5-chl orot hi ophen-2-yl) (Il Htetrazol -5-yl) nethyl) - 4-
16 §vhidhueqtedd énd-tRdnidané Bpda@hto the respective end faces of the rotor. The
4- ox0- 2H benzo[ e] [ I, 3] oxazi n- 3(4H) -yl ) benzam de (54)
&8 LRV 4RAhid 4 surdodindid®tubdls slee¥e 12nd 280 ertsova® 19,21,
34 and 61 were synthesized by the procedure simlar to

hﬁ‘hﬁ% infl8 8fd J)lméfjo;feﬁ[ng@%@g@{l@elﬂ-alose@éT&QMe en &ddy/B8he 4Alar
(d, 2H). 7.47 (d, 2H), 7.35

s{egve IPH} purﬁo@é‘of &nvgd'gnce @f é{%laﬁﬁlonl tilk cotipohbnts Sre rkfidired to as
4 (s, 3H. Ms found for

g@&"?ﬁﬂ:ﬁ)@e? é‘nda&véljylfﬂ_gct?rg%%c% w@tgrtﬁ%g%gfoégﬁn f)%e g}?%ﬁ IE-}DQ+ 11

n% IfI l’o‘ﬁ‘&l 1E g{eﬁe? FH}Mggﬁ\@néﬁce(awt@ﬁuld 80 chﬁ‘rstc%@ that

rrpoun found

iy WWE fzb%x%gg@%a%%@éy i @or%ﬁf%ﬂ%‘a&%@f %5?%” 2
pmh%e%%%eea%om s B T8 R BBy peinhici
Sg%g{ém%w@%‘% edlse @Sa ?eBE?ll& O‘for SIF@T) pou ml:} 1%@59&1?%& %ngﬁed
cﬁegr%f(es 266781 RrdBheibory vichsed dposeary st al e

zoI I -

e M T Ao ﬁndéovzs%rm%foovaﬁr This hrepded fgsfon 59 2
)benzam de (21) Scherre 6({ 0141% oI ut i OﬂLOfb bl
iihen sacwred By Wy sy Tings 274 hgvdiys qrﬁh & regte foysu %@@ -
added hydr oxy] am ne hydr ochl or| de zv
Thitcrrpngsment Raswherplly seafsshafg|end covges 2 o3 i abRiAE ot bith the
was heated to 700C for 2 hrs. The reaction m xture was
refpeqtive gndsiof thevialpuder sfegye 171 andqths tolerppises e syahjthay, Whpn;the rotor
was isolated through filtration to afford 6a as _a
Ipiigtevolping ge astoltiagsierpressera brvgen sauequssplytionsvt likegthere is a
MHz): d 9.08 (d, IH), 7.82 (d, 2H), 7.37 (m 3H), 6.97
very, thiniquideed Treated bbiM)een e 8npgr gnd ]om)er ergl, faqes Ofthe [r¢gpr and the
5.88 (d, IH, 5.73 (s, IH, 2.77 (d, 3H).Step 2:
j§04peSdd ifwardl endffasks «)ﬁ”th@tﬁpphlyajuddmnedd pevedal % BD WQCSI@d,EbOI't
mmol) in DM (2 nL), was added pyridine (9 uL, 0.1 1
dowel pins Fladah beveniployedtolaydurecthé mdxfoacmateenz(im@inad_in Deci®
nmol ). The m xture was stirred at rt overnight. Water
a(igdinerk yvithalse sagpatngntuluhseesal i d was i sol ated t hrough
filtration to afford 6b in quantitative yield. (DMSO,
400 Ivhiz $ylindridal od@r Ksusink H} is QostBby tppet &Hd lowelGBaté dssedblles 35,
7.42 (d, 2H), 7.35 (s, IH, 7.00 (s, 2H), 6.83 (s,

37t each of Which a pdirbof infet 48 duflet dondiuits2urdRspedtivelyBecurdd . OFor

(q, 2H), 2.79 (d, 3H), 1.24 (t, 3H). Step 3: [0146] To
eﬁarﬁﬂb Uhd @ipePplate AERMBAL S thdubiHGRicHE firdd hid8 pra¥BUre lifnid

(5 ml), was added cesium carbonat e (350 ng, 1.1 nmol

The m xture was stirred at rt overnight. The reactlon

m xture was diluted wth water and 1IM HC to a total

vol unme of 40 nL and a pH of 8apprOX| mately 3. The solid
was filtered and washed with water, then purified by
prep HPLC to afford conpound 21 (107 ng, 22 % . (DVSO
400 MHz): d 11.30 (s, IH), 9.29 (d, IH, 7.91 (d, 2H),
7.34 (m 3H), 6.80 (s, 2H), 6.26 (d, IH), 6.13 (d,

IH), 2.74 (d, 3H). M found for Conmpound 21 as

(M+H) +: 543. 0. Exanple 26 N-((5-chlorothio

rhen 2 yI)(5 0X0- 4. 5-di hvdro- 1. 2. 4-t hi adi azol - 3-yl ) net

S —



[0167] Boc protected amne 9¢ (1.04 g, 3.9 mml) was
di ssolved in 4 M hydrochloric acid in dioxane (10 nil)
wa@nasstiws ed at rt fro 3 hours. The reacti on WesST/US2007/079674
diluted slowy with a small anmount of diethyl ether
ettt is becarell ivithr thb heustng] at d 1dcatiomesgaced fiomstbé inppenersd cover 19. An
isolated through filtration and washed w th di et hyl
irgdt Rowtcon@fif 43 6l s@bdds thas platg hiscinbiy3s agdHischafddClints akhoyt
(482 ng, 61% . HINMR (400 Mz, DVMBO-d6) d 8.01 (d,
plehlim cHan?fer 4Mvhizhlis cr3at&8be€\$een3ﬁ'é) outwar $ur{ade oBiHE upped thBover
Conpound 41 was prepared using a procedure simlar to

algditgggﬁ&gs%ga%ej\@ gﬁ(?nﬁglg eﬂlﬁl& a$sedbl} 861 BNEHTesasie, (sivhiht, discharge

cgnd(lﬁ 36 i QLR Bﬁ BnmipW 464n Q‘lﬂrdﬁghtfahﬂﬂgeﬁrezt toARGidANArgdM NO

, 4- di oxo-1, 2-di hvdroqui nazol i n-

A s aiseds dosier oot s o

p%{egagg‘e%&ﬁﬁa}% albBhibAWhER iSik ﬁfgﬁ s&faﬁly%fon@ééﬁ'@e GiséarRDibisd &hhe

e 30 starting from net

hgmaigét&%'og g%%gﬁ%%.glpgrg gg&vn M%é.%fe% 1(19.r7 %[%9,%9 dRGo &R of

wficy iyt el gﬁéeé‘u.?négﬁf iy
V Dbe 5 ni;r?lag g%r_?frﬁ tsoa%glﬁf% a hg Iloo gﬁ‘d éhé% a sgc%&? &1]& S@&lg‘l of lower

prﬁzﬁsglgt %Ihgciu:a’l 2 gE fémcgz% 4{9%[1%ben}z{)%dct8am d eUSSSI tE% is seated in

t@-lﬁlﬁt.?%ﬁag%ymfﬁmjgwef%|C§T§’°é§ I B logdisharggeqnlhis bis seed
1 noV2, 4-di -L2- . .

RO U SH o501 1B ST By Filggplgnum chamber

Compoun d 44 ); [0171] 44 was. sy theS| ze
é!‘)&?tf:‘i‘ Pwesnohs L”“B’F sqéocozelf%l&aﬁ ﬁﬁéﬁ%ﬁ)réu&feqe the; Ipyer plate
procedures simlar to steps 1-3 of anpl e .40 and step
a&@erablyEI Berprcandsiinuidyte whish areﬁ%lfe iehrips Uﬁ‘éﬁfeﬂﬁda‘é the gevipe 1 1,
521.0. Example 44 N ((5-chl orot hi ophen-2-yl
dis¢harges Eomghorota.chmmelsiyough g dschprge pbenmg(lﬁéft%lywarrﬁnﬁ GMET
4- di oxol ,
ipo thee miﬁdum@bélm@pz 3B iapd g(ispfja theelBoweersivitybenzani de (Conp
ound 52 ;[0172] Conpound 52 was prepared fromthe
i nt eForsgample iBéperatiomxawpressiOseanatetat about BR asigliesupplied, as
using a procedure simlar to that described in Exanple
by pumpiBe, finta tick streighComguit#dlat5ike lawer dudidy the d6Gize, @nd HEghpsisaire
45
biihe frdm a Idverse bbmayiheeraioy issupplizd 49 the dibbwdniet don@yitid ot ki
azol -3-yl ")nmethyl')-4-('6-iluoro-7-
uppee tiydfaing dewjce Af, 4-gdataxin7 10, pRigd i The gasagevageialthaend (cdtdrs 14, 21
) - 3- net hoxybenzam de (Conpound 53); [0173] Conpound 53
ald@SicedEfrh dht the@metingliquid streamd abdach &id will daxx ©tod Qs to
using a procedure simlar to that described in Exanple
redolve,(@MBODkndWR il )art, @ith md6t dfthe fbidk beig %p(léd b)| 1l high
748(d I H), 730(d IH), 7.21 (d, IH, (d,
pl%h%re Biné3 Tﬁ&hlgh 'ﬁ)essu@e Brine(fflis th erﬁ;l&&m( dlambHMS a%d?l WS
(s, 3H, 2.72°(d, 3H). M found for Compound 53 as
t}{r 'Ehap'éz & a@é %74l§theu er end cover 19 so as to sequentlally
-(5-chl orothi ophen- - % 6-fl uoro-7-(nmethylam n
o) 2, 4- di oxo- | dlhvdrqu|nazoI|n-
3(4H) -yl) benzarri do)acetic acid (Conpound 111);[0174]
Conpound 111 usi ng procedurgs simlar to steps 1-3 of
Exanpl e 40 and step 4 of Exanple 30. (DMBO, 400 MHz):
d 8.28 (d, IH, 7.73 (d, IH, 7.53 (s, IH, 7.47 (t,
IH, 7.25 (d, IH, 7.19 (d, IH, 6.80 (d, IH, 6.68
(d, IH, 6.05 (d, IH), 6.00 (s, IH, 5.04 (d, IH,
2.77 (d, 3H). Ms found for Conpound 111 as ( M+H) +:
503. 0. Exanple 47 Schenme 10 [0175] To a solution
of (R) - phenyl gl yci nol 9a (5.0 g, 34 rmol) and aI dehyde

.



(MH 516.0, 518.0. Exanples 54-122

N- ((5-chl orot hi ophen-2-yl ) nmet hvD-4-(7-(' 4-fl uorobenzyl
wW@eiosoyvg9e3l- di oxo- |, 2- PCT/US2007/079674

di hvdr oqui nazol i n-3(4H) -yl ) benzam de (Conpound 1); was
emecthangdr et & eactnohannes il 6rinl the rotw@ aEshempbesvalbesy sapplyBig high

found: (MH 535.0.

peesdufle liglrid #%-that Ghdrablewtild ieigiimemmyneatibo terdwitB; diihivdr oqui

nazol i n-3(4H) - yl)benzam do) - 2- (t hi ophen-2-yl)acetic
siafillEndoGsIPAIEth @ Jam vRsoult GNRURICe. i eawa@Nek discharal frdndthe

Exanpl es above. Ms found: (M H) 545.0.

oppdsfle érZi'c(f4heflbh‘%ifu@ﬁnﬁ%h@ﬂm‘ﬁau%h@r@@smbf thedidovthigtitiena

zolin-3(4H) ) benzani do) - 3- (t hi ophen- 2-yl ) propanoi c
Dschalgé HORRPHER Qﬁo%)pré’ﬁﬁ“lﬂéﬂ edeanE dl(ﬂ%@ JrRRAer travdR thsugh én

Exanples above. Ms found: (M

opeldt %a&@ge(vla 9{ e TowkeBAOVA 1R 11 18wk ;ﬂ’éﬂﬁn‘l 532aH 10)h ofits

i nazol i h- 3(4Hy yl) benzani do) - 2- (t hi ophen- 2-vDaceti c

tfgxﬁ%%p éiememuﬁbuue%% w}ﬁﬁ%ﬁﬁnma%ma(%e %ig‘fﬁbdl th R

es above. MS found

nﬁetgd(l%age(eva; § tul;Wz{r@ P ggl;%fh dvelzllddnﬁxl%'&ﬂgﬂ [Ql@f?agé\i/ay

enzam o)- I ophen- 2-'yr) propanoi ¢ acid

4%}%9&(8 gg[%g afg o(;,/og l'?spdf'vgeg ﬁl&:@&(fﬁ%ﬂ?ﬁ% intS tiH 1b&Er dnQ of the
bR A S

d%{g%ﬁxiuéag %QB% 6’8%@%89 hlﬁ[]dﬁﬁ%cg? ln{?l?orugﬁ ltl{y ltrfélirgh{ Shitlet

487 . (5- chlorothlophen 2-yl)-2-(4-(6-fluoro-7-(nethy
cf’%ijr'ﬂftg?é) 2, 4- di oxo- 1. 2-

d|hv ol m3(4H) -yl )benzam do Ci .
ConputiHIAE andy ehibpbitrd AP GRNRETe e oy Which
eglb()@ﬁ%l:qeﬁ:?tal‘%g]gﬁé rﬁgﬂlé/gesf otHls (cj:mbgévl- m'_Plt essentieﬁly differs on its exterior from

2-(4-(6-fluoro-7-(nethylam no)-2 di 0x0- | dro

ﬂeﬁﬁlﬁak aligrrtdexiqe py h?/‘[“)‘%)%‘}?zlérﬁP desiaky &ﬁcrlfed gRndyit e@éﬁﬁa{?ﬁ gnd
14); was prepared in a manner simlar to Exanpl es
aaqb@t\;be loper engiand tweg M.iqzﬁonggr’ys @yhlchﬁs[q%tlvely communicate with one of
95 chl or ot hi ophen-2-yl)-2-(4-(6-fluoro-7-(nethylamn

tl@)p enugkehampgre herginbefore escribed. More specifically, the pressure transfer
eiri, 3loxazi n-3(4H) -yl ) benzam do) acet at e ( Conpound

dedye 59/\2!&9Wp iepiy. @dnglides a generadly cxlirdricalroutes begbagrdionsging 61 in
above. Ms found: (MH 517.0.

whighSrotor 63 bavimgppleralin- ofllgnghtudinallyzxtending ghanntls 6y reyolves)i
oxo- 1, 2-di hydroqui nazol i n-3(4H) - yl)benzam do) acetic

jmadileq @orpa ventralGItor Gvasvith pbyparead faces €8 efethevmtor$3 isedliagly
to Exanpl es above. Ms found: (MH 485.0.ethyl
iderfdminghidr joktvpgsbe flat2egibys-of tHedx (aly idwend aufacésmflanoppeo pnd
- 2, 4- di oxol

cavelliohusl Dpsicnaricdol &-73 ( A-Yenithl)ybdisposdt tehsjanaed a3 anites the end
(Conpound 26 ; was prepared in a manner simlar to

¥ Bla$ atiwR intd/B shivasdeehbly( Mhidh iSshdwh in exploded perspective view
2- (5-chl or ot hi ophen-2-yl) -2-(4-(2, 4-di oxo-L2-di hydroqu
i PR Q! Mhe Béiig 6)1-i¥ tloddaRNZSENAE By Wi hrdlonel dosufeyTies T 77

33); was prepared in a manner simlar to Exanples

r HRURdowe l@luxﬂs's@ @1 SRR Qlot §RQMMYY other suitable
caﬁﬁéggﬁkgrgﬁlophenpg (éﬂgﬁgogg (nZthyIan1no
) -2, 4-di oxo- 1, 2-
dihvdroquinazolin-3(4kb-y|)benzan1do)acetate ( Conpound
35); was prepared in a nanqu simlar to Exanples
above. Ms found: (MH 617.0.
N- (I -(5-chlorothi ophen-2-yl)-2-hydroxyethyl)-4-(6-fluo
ro-7-(met hyl am no) - 2, 4- di oxo- L2-
di hvdr oqui nazol i n-3(4H) -yl ) benzam de (Conpound 36) ; was
prepared in a manner simlar to Exanpl es above. M
found: (MH 489.0.
2 (5 chlorothlophen 2- yI) 2 (4 ( 6 |odo 2, 4 dIOXO I , 2-



was prepared in a manner simlar to Exanples above. M5
found: (MH 574.0.
WQ@2{08/4¢1893 or ot hi ophen-2-yl)-2-(5-(6-fl uoro-7- (Pet/bgtoan79674
no) - 2, 4- di oxo- | , 2- di hvdr oqui nazol i n-
1®(<mg)rmg |ayraﬂgempm@ ae-rgcedvad rograened 83 arctbe heusingi tel sqeaxsiipyotioryre
112);was prepared in a manner simlar to Exanpl es
phies 76, 7NB pbsitiord : Ar{ dfped), a%ioldy igned cdduih Bd passdsitiough a central
hen-2-yl)-2- 5-(6-fl
apdtuge in-the upptihgnidainsme plads 75, dnditopassage tishivabiyospaled 2i0hé mner
3f4H)-g | )t hi ophene- 3- car boxam do) acetic acid
sirEeepOthe dlodird platenas sipillepmnéwdt § hpaasewexiaky thsiugh kierlowe end
Exanpl es above. M5 found: (MH) 509.0.
csird pfd T Arhipppihgide-cdndili) 87Zenfers théouigh tHel sidewaH ¢f thabbdusidgand
m no) - 4- oxo- 2H benzorel [1,3 | oxazin-

crarhihicitts WHEThY b})ﬁ& Ploih 79 baRbnh the dhitel7 Y AmdnROwd dovlet 49,,and a
was prepared in manner simlar to Exanples above. M5

15\&‘:‘ Bde cédutilgo 5&&5 {&-a similar lower lenum 81. _
2- (5-chl or ot hi ophen-2-yl) F4 (7-fluoro-6-(nmethylamn

0) -1 Inoasatrés@w&hypia N-pélot & emwédmaﬁzaﬁhagrb&oée@ﬁﬂ{ﬂh@ eRfbddd
(Conpound 115); was prepared in a manner simlar to

p%géxgbegﬁfvg?gﬁﬁ 3'\@63 fiRkpsted érh’fidﬂ)rglent of the c%llndrlcal rotor 63 employs

r ot hi ophen-2-yl [ uoro-7-('ne

qhil@eyé ﬁ%ﬂ&b&'(ﬂ’]%@?&mﬁ%ﬂﬁn@ﬁ 63 %5&1 ayé géa@aﬁ?meciﬁa&e% biss-

was prepared in a manher sim
%ﬁe?fﬂ%%s?%#ﬂ?%?ﬁﬁg b R Ber 09 Por AR 2 ghamts -
?“&' r%eoé(cﬁl &n:gtllilal Y spacr:]ed a%gut'_Ple é@g?rgeaglém&lgnﬁpﬁHﬁﬁna&/lt? each

%“Pg%érﬂ%ﬁ?g‘ﬁﬁﬁgﬁﬂéﬂq%rir%@% phAyt L of BB B Mechyiehm
o By el 51 She ﬂwlaﬂésfettl%ﬁqdac&vg& £l e

dg‘ggl\pénsvza% sgévs g‘gédvﬁb&) t%sefn’gln [%e 50 in tme ax1ally 1nwar asu aces 70 of the

2- (5-chl or ot hi o hen 2- 4- (6 - -3, 4-di_hv

e B RIS e P15 368 DD et T G plcors e
(Conpound 119); was prepared in a manner_simlar to

QL @gnt%@msé)n 73 BRikeg th ig :Mbp.bserg@g t@yrigidly join the two end

2- (5-chl or ot hi ophen-2-yl)-2-(2-(4- $6 fluoro-7-(nethyl a

cqaﬁqﬁsoé9 41 tpdhe stpigef % olkp rotor revolves about the stator between the axially
3loxazi n-3(4H) -yl ) phenyl ) acet am do) - N, N-di net hyl acet a

inyaid syrfaeeroOLng thelepd povens 4 puspraindiag Fylindripa) Rehingsnay epaienally

to Exanpl es above. Ms found: (M H 558.0. N_dR/éV

b6 inshided; odveyprin bydrodyphipiz-besringsutfagey Ot betwdemstatorAveand yhoy2
-(4-( "6-fluoro-7-

intteridr loylirainical syicfabe of the 26toblmhri oifesi byi the3Higlk prebsure3fluid dyefprred

r henv acetam de (Conpound 121); and was prepared in a

anchhaseertain advaatageson Bbisonetadisarabgonent. NBiis austductioh/differs from the
558. 0.

bidid Zramgement bf érid-cobdre whicBiehgagh e nle@veydt Wiirgpeogtchipd Addsé¢dlin(
6-fl uoro-7-

m{af® bl a0 ¥ota®) préssapcaradsfetdznicos eith bs tBiakaxn ir BG4 H) Aythgyzh an
enyl )acet am de (Conpound 122). was prepared in a

olieN§l&dve SorEtrh@lontnfigivaRembieyotraised, ab/Blubtediedtkind (dbbckbed
503. 0. Exanpl e 123 Pharnmacol ogi cal Assays [0197] The
phar macol ogi cal activity of each of the conpounds
according to the invention is determ ned by the

following in vitro assays: {4 Inhibition of

ADP- Medi ated Pl atel et Aggregation In Vitro L [0198]

The effect of testing the conpound according to the

i nventi on on ADP-induced human pl atel et aggregation

was assessed in a 96-well mcrotiter assay (see
generally the procedures in Jantzen, HM et al

(1999) Thronb. Henpst. 81:1 11-1 17) or standard
cuvettellght transn1ttance aggr egonetry u3|ng elther

I e =N



This invention relates to nethods of treating

met abol i ¢ di seases and di sorders such as di abetes, and
wo eoogompazinds and pharnaceuti cal conpositions PSEUS1007/079674

therein. 2. BACKGROUND The sodi um gl ucose

heeinbftarahaedpect t2 FI(®@L T2 prdsent aorstractzpdiat anprisiretadvantages

reabsorbs glucose fromthe renal filtrate and prevents
whbieuded Sthahe @lpreved @nd covelRehat aiertescriBed Baratelomo rip gtould beenore

i nhi bitors of SGLT2 cause the renal excretion of
eHlcitaO5Raust BEhe RAYIR Rirt\mefreh& dTalidWRidllz 8pdted bylldeiad bearing

gl ucose | evels associated with di seases such as

seHRBEd 10md tidaRsHr iy 92 Wwhich thEX B&IKE afddik Ehoultihedult iPatieddéaSed
15(1 1~:1531-1540 (2005). A nunber of SGLT2 inhibitors

alBYiR oPRBAcAHIoR FloRsHd -lea%athe@etgrouglﬁan dlion, supra; US.
patent no. 6,515,1 17; U S. patent application

publ 1.l“f?@trv\jockﬂd R&ers (%,37 1? QlQQ/f QQ)%%?’ %imi%c%géz{tgﬁ,m%sseﬁﬁally

| east one i1 nhibitor Iis inclinical devel opnent as a

. t i i n ’ . ’
g e o L R A AN

FAREL B Pe  PLASSE AR S
T T ey T
?S‘ﬁ{;eg tslkﬂ‘lgg e genalgn'ﬁlll (iot%orﬁ \’(/:vas Rt passaset pr oduc
d ﬂ h S@§+ h dg‘b E & %1 Qats]t§1§ I?Q{Saée%f%% )Tlaﬂ-l}gl?r
hl ori zi gl -1.2-( .b- . . C
Sﬁ%&%@%n ! %gé%%ﬁ P8 T GRS pHERVET 2 3Y (A2 hyaroxy
p Sg?ri‘ﬂ t Ii ?}' fl {(é eé/ ]ﬁ h&yed openin i 9%m tﬁe ﬁu%lly inward

enyl )-_ 1-propanone),,.and "all subsequent SG.T2 ..o
oRFBr 9 & RHUBRGRLT Wbt es oG GAr ST sHpcey 810
.strycture." Handl on, supra, at. 1533.. Phlori zin
il agaut ihe oepiey s hseend BYeB: PO TabR e ar e 2f thg
aromatic rings joined a propanone spac
DERESHRY S5 SCU JorRd i the %ic?%}lr.e.o? e 2T REORYL 7 WS sPategyIn the
. 21:31-38 (2005). Areview of the patent literature
ilpsaiediembadirpent thess passggerait theougieihe 2nd Foviers; apeR Wiq foyg cigpylar
not contain a glucoside noiety or a derivative
aperiaFas it the agialy ewter sigfpgeof epch enggpver 6heldause of t he
relative uniformty of the glycosides in the SGT2
pat ent | i Ineacdht and sovarscapinpaimed nigaHE QBROSHE PAsEHERY RS EFves
for potential drug inventors to find unexpl ored
asighr parposspeither 4s ihlgt pagsagdBd/s or Budischange nissagewpys. sisid result of
bei ng made. See, e.g., U S. patent application nos.
tHig drlB 8B, it shofdibie apphrent thag Idyrimgtach Feydlution of the rotor 63, each
"D Xyl opyr anosyl - Substi tuted Phenyl Derivatives,
oMadimaivedibad cliontlai6fiwild bSseqhenGaliypoppliks], wilthleigh pridsseredinplid
Process for Their Manufacture;" 11/182,986 to Eckhardt
esttriggfrore 0hé éddad the\del foy,| thrdegieswlo-ogyhingsI3atiasstticallgpgposed to
Oxo- D- Xyl opyranosyl - Substituted Phenyl Derivatives,
eddaditea maa tiis Go ticddisdhae e doonglewandspressine isécohls Bquid chrough
Process for Their Mnufacture;" and 11/199,962 to

ofCHiab AligRtl dadchar@hépehingslod X G1pWsiREas Yver. Refilling with lower
Phenyl - Substi tuted Cycles, Medicanents Containing Such

p@@mﬁﬂiﬁ’(ﬁthrﬁgﬁ ke JgB@sit@ RAd EJverRaBaldoUccttRice. Thus, during a
Manuf acture.™ 3. MVARY OF THE | NVENTI ON Thi s

stn P eE ol Ridn BPHE PRESEE Righ ?Y&J;ur%-[@wimm RichHg8d twEfrom each
enbodi ment of the invention enconpasses compounds of
the forrmula: | and pharmaceutically acceptable salts
and sol vates thereof, wherein: Ais optionally
substituted aryl, cycloal ky or heterocycle; Xis O
S or NR3; when Xis O R i ORIA SRIA SOR A
SR A ONR A ; when Xis S, R is hydrogen, 0 R A
SR1IA, SORIA or SR A; when Xis NR, R is ORIA
SRIA, SORIA, SQ2Ri A, or RIA;, each RIA is independently
hydrogen or optionally substituted al kyl, aryl or
heterocycle; R2 is fluoro or 0 R2A; each of R2A, R2B,
and R2c is independently hydrogen, optionally

o, . - ] B —~e~—




with the disease or condition, or prevent its
recurrence. A "prophylactically effective anount” of a

W@ oupousd3 means an anount of therapeutic agent PCHUSIN87/079674
or in conbination with other agents, which provides a
Iqngopdind] alianinel @S¢ il essentially Heublas élveeqapadity ob fhetdnecaifSiease.
The term "prophylactically effective anobunt” can
disticangedags prassugerntopitt during tachmpwoduties obthe retbt, apeanppayeddx a prior
or enhances the prophylactic efficacy of another
apdeyibtythataisescoredrlat in chihl o8 sovet el auie gendralli dahe@dcally opposed
"selective SGLT2 inhibitor" is a conpound that has a
o3t Phssadeby irh@ich esd advel. s ovdrbll bpet@Bn @I drtretarytgicssure transfer
SGLT2 IC50 . Unless otherwi se indicated, the term
devi€ds b ddschbd dnd shdvén in@GDOS O, 3 and @ ixadhonaisel @éreally tigchame as the
using the in vitro human SG.TI inhibition assay

pHESSHT dRRE depictelh ﬁ)@amIer@x fcb@ﬁeQWprdJBJi eisScoR s @iidMh8 Bssociated
|nd|cated the term"SAT2 1C50" is the 1C50 of a

ﬁp@ﬂgqhﬁﬁy@aﬂnﬂgg3u8|ng the in vitro human SGLT2
i bition assay described in the Exanples, bel ow

Unl ERRrOIpBEHVAISSad A IbE defith FIA18, thePer §1§0916%@ﬂ e‘h@ 'EE%'r§69 71
m xt ure' enconpasses racemc m Xt ures as wel

arlBhERERE G & toXea8WalvE RESorThatt W& ga£% aﬁ){d% 6ac§@ié\76[)fwo or
35/ 65, 40/60, 45/55, 55/45, 60/4 and 70/ 30)

mdpd &ﬁl%trgag& E\%ﬁe 1h fh &%s&eﬁ{ bR 68 b he gas%a%:ewzy; lh%aéhl ohd

pure a conposition t at conpris

cg'\;e? [e?lﬂlen‘?&gf? Elraf‘lar 8&95%%9@9 %gﬁiy b&wﬁﬂ%ﬁﬁ?&%b%& Xnd( Jo@grs 69,

ereol s at conmpoun or exarrp
726‘ eﬁ%a?gnee{rlg%rao 8%18 SnLHtS enrl 810%?& e}xb g{%g@ & %&ﬁﬁg&ggso as t?
poS

reepip BBRERrife |69§Sp<ze}?a'eb‘?’%§ﬁﬁ[s’o°§f1?w“”’ﬁ’ t@%"??e%?&s i ot sy
6%?@%%%?%%%%?@&%%? whih pesimaiTHEEn G by i 16555 e 5K
St@[ﬁra Cal({}{é gﬁ{)ﬁi\r@ﬁts g\&%@%glg?“ Seg g{tﬁa ggrer gge%pngs in
e P ?ogsﬁﬂf B M T b SR L A g e

by wei ght of one stereoisgnmer of the conpound and | ess
SYrERGR 05?9@@ EndeELPIBTHe Becthnuithihg&rspattiue Bish SIS PlgTum
t he conpound, greater than about 95% t of one
chahee o ST tBRoUghSTOUb HoaPRTs et throteh S5davsshloy
wei ght of the other stereoisoners of the conpound,
Inderinibyethe prspeesisyuin therandisgvarearg Bmogshlyraasitiensd beiweerhte
of the conmpound and | ess than about 3% by wei ght of
cir¢wdar opérangsIS 9 kivithoontvard hrfach endhapwomer, less kidyeybeaprshaped
t han about 99% by wei ght of one stereoisoner of the
opawings Gh th the dat iswardtshidace 0 ofi tach ¥ndyovar ivdith {6 surface 2t her
st ereoi somers of the conpound. Unl ess ot herw se
juxrappsitadred withhvae exd face 68udhe dotir 68, Detatieof suslethterior contouring
descri be a chem cal structure or noiety, refers to a
ofihe inla phssegenfays that mayt beusnipisyed dor thedretcyverk exe @ederibetkin otie
nore of its hydrogen atons is substituted with a
pehRElg alentidricd t35 7 AJ.S fpareat; | aiifadr didchatpe pascdge@sys niytberilarly
limted to, alcohol, aldehyde, al koxy, al kanoyl oxy,
al koxycar bonyl, al kenyl, alkyl (e.g., nethyl, ethyl,
propyl, t-butyl), alkynyl, alkylcarbonyl oxy
(-0C(O al kyl), amde (-C(O NHal kyl - or
-al kyI NHC( O al kyl'), amidinyl (-C(NH) NHal kyl - or
-C(NR)NH 2), amine (primary;; secondary and tertiary
such as al kyl am no, arylan1no aryl al kyl am no), aroyl,
aryl, aryloxy, azo, carbanoyl (-NHC(O) O al kyl- or
-CIXC»NH—aIkyI), carbanyl (e.g., CONH2, as well as
CONH- al kyl, CONHaryl, and CONH aryl al kyl ), carbonyl,
car boxyl, carboxylic acid, carboxylic acid anhydri de,
carboxylic acid chloride, cyano, ester, epoxide, ether
(e.g., nethoxy, ethoxy) guanldlno hal o, hal oal kyl

P ——. ~NE=rv\ N\ oy



nonocyclic aryl or heterocycle. In some, R7 is
OR7A(e.g., nethoxy, ethoxy). In sone, R7 is acetyl enyl
w@eroospiicanal | y substituted nethyl or ethyl. PaptT/vstoar/079674
conpounds of the invention are of the fornula: A l(a)
c@iithheeds lartle illfisttabed cinbodinieat, all (He)eight pessageways have tatngs 101
formula 1 (c) Ohers are of the formula | (d)Qhers are
adjhcenhithe bpanings 83 lif the t&b brek @vears enddferelie pbwerthd mtorI68f ) | n
particul ar conmpounds of fornmulae I(a)-(d), Xis O 1In
ot heABhouwgh ial f&ur phssagiwags i each énd chiR3 neigiet bR3imikyly katoured, it
exanpl e, hydrogen. In particul ar conpounds of fornul ae
mag &g adviahtag&duk A shapdithe paigseoT highprezbure iret alti Hidchiagge passageways
optional Iy substituted nethyl or ethyl. Preferred

tEIUVE Qiffeelt ﬁéoelmsemn tfadhalrs of [ fRedstre SnletRad HisChar g
conpounds have a SG.T2 | C50 of | ess than about 500,

Qgewgpsoto facritate A bertbRfancd 8Ghe garticds} passadow EM For example,

Parti cul ar conpounds are selective SGLT2 inhibitors.

PP PR 9et tefnfiRfle Inftath
oA i R YOS RS o s

lgf tha dré oxtlé?@é?l I‘Sp %eét b(§g7q_% 40€§)Othc flat: sgrfadyﬁorb?&%e épéreater amount

Synthesis Co s of the iInvention nmay be prepared

ﬁ?fnrﬂezlﬁtfgx%g% %22 2 r tHr ttﬂ@d@({h‘é\r ?gssp%fwx;apsoﬁ?hed(g)?%dek%ﬁ&jwould

npl'e,” conpou be prep

g%%k{)lﬁ%% s%&ﬁg%&t&ﬁ%& 6H llféfh%}(léfégh@ (a'?ﬁe;tlel'ﬁ v&%éﬁ%gﬁlo%v of

nown al c

the ov(\:/I S%%sdlge Se Wgt%r E‘gli‘l t eT;ilet %a%Q g?\%%lsqr? %1 Q&Qe%)l& (?’]v%r 71 and into

er Ssul

ﬂé’?fr ot AE ‘Eegtﬁde AR emra‘?thffse e e e
PP BB PO o2 S PP %ﬂu'ﬁ%ﬁvct S? atp%bsﬁt&ée?

coho eat nent of that. co u

s Gatole BbShaseih Srgenen Srightantisten '@f’b&ﬁgcwé&a%&al mixing
conpound I | f desired, nethods well kno

art eegw OPBraE%W@Wﬁt%Wﬁ%ftaWPf(eésiestlYnmason plant, high
varlous ot her conpounds enconpassed hy this inventign
PLe&SUEE rmecstﬁydtﬁﬁaaplﬁfi t¢ Yichapeesyure trapster e?Vraceoﬁ?é ot gide port
OR A RBand R2c is not hydrogen, and/or R is SR A
8B o ke iplet plgnup Crhé@h?rdwt%m%h‘éﬁéh 1t Wl fiavnirough Hetwei ¢

roaches descri bed herein, nmethods of preparing the

smalgn diameter ppanisies 07 erd imfainlgepassagavans, |04 te uppese ergp.
their use to prepare SGT2 inhibitors. For exanple,

Int thesepyssagryaiys, tef Hlowing dduid isadisgrted it thauppeas sndsrpf theeotor
preparation of SAT2 inhibitors is described in U S.
clpahesn65 wbie they Bt sn@intaaihdalignob®e®edh, dnteripgg Bast fetobhque
application nos. 10/735,179; 10/745,075; 11/080, 150;
diaclchrgbTArh B 20 D&Bhe apedinigrd3j thiselinactionalreatry pfithe high pressure brine
appl i cation nos. WO 2006/ 006496 and WD 2006/ 089872.
mbh @e a3edtabdeipsinaty SGECEDT ponaérhéd taussthe astbas 3nto mey ol vienKigecbther
phenyl - car bocycl e noieties is described, for exanple,
twdpdskaGewPat105tin thpphd €Akt 6 constiiute Ik/phRQf dihmerirally opposed
11/ 199, 962. The synthesis of |inked heterocycles and
olitlee brf disthergt Pagei@wagiefobtHe bZiné Biftdr i HaO trénsifeired @53t dfligd,

for exanple, in U S. patent application nos.
S {aﬁﬁ&pﬁé‘rﬁ: rdsQiré 34hoiidneylbbhr dhaped Spenihké 8%ih, tBO Biwarndlrfhde
%ﬁternatlogel pat ent ap& |catﬁ%n ﬁ%s %WD 03/ 020737; WO
2004/ 058790; WD 2004/ 080990; WO 2004/ 089967; WO

2005/ 01 1592; WD 2005/012242; WD 2005/012243; WO

2005/ 012318; WD 2005/ 021566;, and WO

2005/ 085265. Pi peri di ne- based conpounds may be prepared
by nmet hods such as that shown below in Schene 2 :
Schenme 2 In this nmethod, conpound 2(a), which may be
prepared as shown in Schene 1, is contacted with an
azide (e.g. , diphenyl phosphoryl azide) under
conditions sufficient to provide the azide 2(b). The
aZ|de |s then treated under aC|d|c condltlons to

T Y 1 o o




pharmacy. I n general, pharmaceutical conpositions and
dosage forns are prepared by uniformy and intimtely
wa@cdiusnieg3 t he active ingredients with |iquid CBET/US2087/079674
finely divided solid carriers, or both, and then
78 lofigrichgnd éveyeparo dugsdarlyrspacet! partiesifficent BYCES'?Q distgngeoliorn pne
necessary. Disintegrants may be incorporated in solid
adabage a$ wraosstitae hacil bf gryaterapidth thingbovidth ofeach elgnie gpening
may al so be incorporated to facilitate the manufacture
inthe datsicapd ficer thiss, @domgitudinglabimiek)s. inGhe rBIAMRIDES! Axpent time
of this invention can be understood fromthe foll ow ng
be Xt esmmwhicationdathnisth 4ri ifdet pastagewayp®. an®uflet pessagawag in the
1: Synthesis of
sémSentiRo4&R. 5S) - 2-r 4- Chl or 0- 3- (4- et hoxy- benzyl ) -
phenyl | - 6- net hoxy-tetrahvd ro-pvran-3.,4,5-triol The

capt KRR thebOATP HorskhiREnalhRPFHs Sidew sy snd\0AE alitle pBPszewdy in an
Preparation of

chd 33Sr, 3Ss BpRRM to Hrdvidershadmit dkh thafBHelRYhmSi dagiotlaOhY yande
2-di met hyl t et r ahvdr o-

il HRiR diPecd ﬂﬁid’cgﬂﬁq{u%%‘aﬁoéwffﬁ'béfﬁ bl R bassagbVa$ afPaiRH8d

mas synt hesi zed using procedures known in the art.

dg ?/gn the Nufd EREIIES AWIGERRL i %elﬁlpona?ﬂ(@ 1 PBEHRA3 1dcafd@He)

erences therein.B. Preparation of

dg@%&ﬁmﬁfﬁ)&ﬁﬁgﬁnug%s(%q z{sopiﬁ[)yélosg'tmte P)ﬁ]lp&f &fiblé QM bt énd?

uro ) i oxol e-

5
c%fe% gﬁelfg %%ﬁ?umfe?&%ﬁgl @%E#&ngﬁ?';a& : ?%ICH klz&%ln%éﬁlgﬁ 15\(/\12%1 Kfted
PARCRE R ety AR S gty St
wjvg'lg corﬂ\ﬁag/?ﬂa}éeg o)that a'{g_%g\ll\a}amsegegg 21 déag}@% mfc%ﬂlqn?c%ated.
ASihs %?ﬁ?%mﬁér 7158 h?»ﬁ%@éi"otg Fitrti e R e oy
olbugle fgiﬁ;ﬁctggin?fg Eaﬁ%ﬂ%@%ﬁ%&%ﬂﬁ;% frd o R an
SRR E AT A B R S L e P which i

OMSO , filtered, and concentrat eci upder . vacuum 1io
p@]{t\(,‘ arly important when'you are filling each channel twice during one revolution. In

gsas 5R, 6R, 6aS) 6- (tert-butyl -di net hyl -sjl anyl oxly
@p%tvﬂx)@p sech raBEASRY _is used instead of a circumferential exterlor sleeve, fhe
furo[2,3-d][I, 3]dioxol e-5-carbal dehyde (2.4 about
jedaposqdesagulpy wall ey facestikat seryeiascheatipgssuEasasi 3 aresmbsianilyess in
further purification. C Preparation of 4-brono-

surfash latsp @n@ thig wet ldnhyerdnélpi 2ydry lessedageoncthe rephivingaeiop 6dink
was prepared as described in U S. patent application
afditior &/ i¥ Ampd #Bt sush Destigreefdes karisghsurfapdsesrpDeivglyivende3,
2003. D. Preparation of

afsBinbly( BB deBic6RyGadshife (olegances) sitrptisintilyrsitipler whilé alsy | oxy
)-2.2-

faii liveti ipydssuraice ahwtiondus and Kleguatk lubriGtidn.oXlik afsangement4ilols
| or o- 3- (4- et hoxy- benzyl) - phenyl | mret hanol . To a

ticeigh pressuflighidowisiiDserves as the lubrication fluid to be readily supplied to the
| - chl or o- 2- (4- et hoxy-benzyl )-benzene fromstep C (3.6
ré&ervdit 92 tHFoRdh)a fabiall fdssagbVaynd2a 1ovattarlin i spiewall 8Ghyvetator 67
added dropwi se BuLi (2.5 Min hexanes, 4.4 m, 11.1
nmol ). After 30 m nutes, al dehyde fromstep B (2.4 g,
64% clean, 5.1 mol) in THF (20 mM ) was added

dropwi se, and the reaction yas stirred for 30 mn at
-78C, allowed to warmto roomtenperature and stirred
for 60 m nutes, quenched with sat. ag. NH O, diluted
with Et 20 and washed with H20 and brine. The conbi ned
aqueous washes were back extracted with Et20 which
was washed by the same sequence. The conbi ned organic
extracts were dried over MgSO, filtered, and
concentrat ed under ‘vacuum The resi due was pur|f| ed by
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mol , 87% . 1HNMR (400 MHz, Chloroform”) d ppm 7. 36
(dd, J=8.08, 2.02 Hz, 1 H), 7.19 (dt, J=8.34, 2.02 Hz,

wa 2088/04269907 - 7.09 (m 1 H), 7.06 (dd, J=8.72, PAT/6820012/079674
2 H, 6.83 (d, J=8.59 Hz, 2 H), 6.44 (d, J=3.54 Hz,

which itde@Pnnebts Bk reskrvoimBittOfie kimuldd vbidHpiae 926 b&weért the tension rod
J=9.98 Hz, 0.5 Ha), 5.33 (t, J=9.71 Hz, 0.5 H b),

75 addthe irherdf sirface df tH hoBovdQatof 67. JEfls Ahuldz spabe B kkptlipl] of high
5.03 (t, J=9.73 Hz, 0.5 Ha), 4.78 (d, J=IOMHz, 0.5 H

pressurdighild {heougll 28 eﬁlErgb‘li pasShgowhy im)one 3f $hé end éoveB tlirﬂ’uglﬁwhlch
H), 2.20 (s, 1.5 Ha), 2.1 1 (s, 1.5 Hb), 2.06 (s,

tHe-ténstdndd 72 pdiSes( %’efeﬂabﬁf thht@hd caePthrdufgh whidh tht shwatdr éhlers
(s, 1.5 Hb 4 (s, 1.5 Ha), 1.72 (s, 1.5 H b),

aﬂd ﬂ%hs(:ﬁargell— @c@@rdlﬂély, ale'd}raraéxﬁeﬁfa%ﬂres[tMTMWﬂeéérmlﬁ%QamBﬁlled

Preparation of acetic aci

Wit Fiqiia- Lﬁlﬁbrﬁ%hﬁpﬂssﬂre% SHsAE SlRX M AT HREDbrih g s Rl Whidhr is an
(4- et hoxy-benzyl)-phenyl | -tetrahydro-pyran-3-yl ester.

1&%‘@1 @%tgécetate of step A (8.08 g, 14.4 mmvl) was
ted wth 33% HBr in AcOH (30 m) for 1 hour. The

ggaﬁ]k%%?deﬁé@§ dag:tl{lﬁjlrgg)g ﬁglvg_@g Déé_ﬁfv%ggqqghgnﬁ b5 [ne(qe fogcgr will
mog% ﬂlt(!_% ﬁ'g%ﬁit \)gf}ﬁ 20 Seg%nel?lg%é(gi (sm ela dﬁ@tctﬁ dnmg 93 of the high
pf%%‘f%%tln&%tﬁl%a%%?g&a 5% %ﬁ*ﬁsﬁl@&e‘?' %06%“%‘:9 bhfaBlypina,.

(.4-.et hox enz -tetr dr
SIgE{agy shaf &%ﬁtz)ﬁﬁﬁutl %SS?%F%}] E{JW tge %%)051 lg\yex{eafi cover
E] gmt ga.dés 9 l}he}]_l&g'_l? qeﬁ%lre s§a(v@gé cigsc}%\jgzs‘ééld\fﬁ)q@9 vzé 51_-”: lo}_\%e’r gém}r%
82 d, é:(gngig, qq;amoim f’ hi p_{%fsérf: ’brlr:;e_%]uglg{oggéut %0‘14)900216%‘5%
4. 98 m E
leu@lg oggw l(glgpl)lqul c?gmelﬁﬁ \glllmjlpldlil ﬂ@rf 1(1{0 t gghp éf; p{_&r to §1at

&S+) [ MMNH4] + = 602. C. Preparatjon of acetic

claaem%i reaghing @G@Ra@sfaévswes a@a%?eb?mgng%%r . the,{lggepd @*rfa&e 70.
et hoxy- benzyl ) - phenvH- 2- et hoxy-t et r ahydr o- pyran
Thist eficoursy, @eﬁ@h%g%ﬁwsuafl VOlHng pépovspr(essumz‘@i segwatgr rlae
and ZnO (1.2 g, 14.4 mmol) were dissolved in MeOH (144
oppopiteend, Whigh @Qwauntqﬁlew@nﬂmriil@nﬁ then outttheuglethe side displepsge port
cooled to roomtenperature, filtered through celite
80 Ahs@n@athis chaunal 6 caaphes sheagxuimgatignedopemngsidian theginsud
was recrystallized fromMOH in tw batches to give
flatcsmtfaces atihd end covers 69, 71, low pressure seawater (e.g. 40 psig), supplied
(2S, 3S, 4R, 5S, 6S) - 4, 5-di acet oxy- 6- [ 4- chl or o- 3- (4- et hoxy
thhveughythe) lopheaxydl Eat?y crmtihio 8Y artdethe briayched cgndua 99 3o tpto ielst er
(5.98 g, 11.2 mmol, 78% as the pure b-anoner. 1H NWR
pésd&ewhirdz109Ginthe ok arentvtgvetl 7 p ilow$ irdd thebppdksit8 (10 ehiznd df the
H, 7.22 (dd, J=8.21, 2.15 Hz, 1 H), 7.05 - 7.10 (m 3
rdthr, chtnn@065, aBaifo dnMmoRntHf,befwed alfdut 5075 % 94086 bEits Wolimhe. This
5.1 1 (dd, J=9.73, 7.96 Hz, 1 H, 5.02 (t, J=9.73 Hz,
dibcHztges theIdw(i6w pdcsSur Brlﬂrézthrollglﬂhe ofitlet Padstlgewdy 08 thiz uppkr
H, 3.96 - 4.09 (m 4 H, 3.49 (s, 3 H, 2.08 (s, 3
ehd leadlng'?/t% theSbranthbll lowlpréshureBrind disbhargk-cbdduit 83. J=6. 95 Hz,

3 H) (ES+) [M+NH4] + = 552. D. Preparation of
(2S. 3R 4R 5S. 6S) - 2-r 4-chl or o- 3- (4- et hoxy- benzv
p- phenyl 1- 6- net hoxy-tetrahydro-pyran-3,4,5-triol.
Recrystallized triacetate fromstep C (5.98 g, 11.2
mmol) was treated with K2CO3 (7.7 g, 56 mmol) in MeOH
( 112 M) with vigorous stiyring for 1 hour. The
reaction was filtered throﬂgé:i celite and concentrated
under vacuum The residue was dissolved in DCM washed
with H20 and brine, dried over MpSO, filtered, and
concentrated under vacuum The residue was passed
through a plug of silica gel with 5% MeOH CH 20
concentrat ed under vacuum suspended in H2O and
Iyophlllzed to glve




7.41 (dd, J=8.34, 2.78 Hz, - 7.
7.1 1 (d, J=8.59 Hz, 2 H), 83( 8.59 Hz, 2 H),
Wd2038/042683 02 (m 1 H), 4.30 4.52 (m 1 H), 3rPOBUS2007/079674
4.27 (m 6 H), 3.74 (t, J=9.09 Hz, 0.66 Ha), 3.57/3.56
(s, Bhud)it cB bkSedrt thatth@proGutiing/purg@ngkpicle fr ay/ 1gngitudingl,
3 H. M5 (ES+) [M+ NH4]+ = 428.6.10. Exanple 10:
clByingle8 sm theadtor 63 (that heretofore occurred only once during a complete
(2S, 3R 4R, 5S) - 2-r 4- Chl or o- 3- (4- hvdr oxybenzyl ) -
rgybRkiyh bf the ropdriinxhe-priet arabevilres)-ipnow achi&ed jrbertly atglut FR0° of
Preparati on of
rdv8hufibn, 36 € th juspdescribdicopenation i8hepeaned Hurirgrthe taxt Y80°dif et
hyl -sil ane. This conpound was prepared as described in
rédvoRtioR AMBPumpRigl dcbirt twite Quitink leschtreiutivn.of 22E6100 285 R8ult,
to H mmel sbach et al, published Novenber 9, 2006. B.

dﬁr’fﬁ each 360° revolution of the rotor 63, the device 59 is capable of
gi4 (tert-butyl -di nethyl -sil anyl oxy) - benzyl | - 4-chl or

pﬁsiﬁh@ﬁg) {JmF{in essentially twice the volume of liquid 1nalon itudinal channel of
r(3as § gaS 6-(tert-butyl-di nethyl - anyl oxy) -

e shoBLaY! -tetrahvdro furor?2. 3-
diri, 31di oxol - 5-vH et hanol . A solution of 0.85 g

(2. %O%Vér) it Efl‘g%osléglgﬂf)rﬁ%% @R he élﬂné ofitfie BhanfLISEHH the_:r rotor

et her was coo under an i nert atnnsphere

% ﬂ' suchfRat rﬁ&% ?'g«)n%n? @ham'nel%lll Lflays g péJRXLélgtlalﬁbH Wlt(l :Lnyaérhel\ﬂldr{éy

exanes, ) via Syringe over m nut es

bga%as%%ﬂe(a %p%ﬁ%%inrorn? %f enc? § Qexfso 'Hogvgvép d%?%t%%ﬂﬁﬁhterl?r sh?mg

solution o conpoun

of %g@}l& gassa ewa S %3 qb& qu reg ct%}’e e“@%e?e? gblslyug'h ’&hat liquid

e Was stlrr

1 H, 7.20 33 (m 2 H,
6. J=

: , crude r ea

swcrtlﬂgﬁﬁas%gvgh th%sgaa%flgegvaﬁ ?z@regls Hefet A B8 bine

her in. vac
of e ctiionsiS bt 1 HEdeET S o kb Betehoats SEFYRY o e
di astereoners at .the newl y forped secon .al cohol
SheFO RS 48 P OIERY 148 reEstation wﬁ'ﬁwaﬂr%? KiRhg ief & e
chromat ography on silica, g to 8% )
ORFIEEA TN BRLIVETS §F B8 OBRASHC er%Sé daies; e“fi@éi wa be seen that
di astereoner), 58% (undesired_di ast er eomer)
ﬂ)(lgl@ghmtmmagpaély(ﬂl,ﬁagl) Cl@n]?ﬁsﬁ? yith -}nqzu& to ge-gregﬂplprfl anq_ to then
H, 7.07 - 7.11 ( 7.03 (d, J=I. 77 Hz,
tvaicgdisghgrge Jhag p@gsuﬂzed l;gqu@ dur@g 5gzh(rgvolgﬁgg of glep@tor Q3 ﬁfords a
5.80 (d, J=3.79 Hz, H, 4.70 (d, J=4.80 Hz, 1 H),
supstagtiglly, mQTttsfﬂ?@nHzperaIlOH) 4.07 (dd, J=4. 80, 3.03 Hz, 1
H, 3.97 (d, J=3.03 Hz, 1 H), 3.85 (d, J=3.03 Hz, 2
H), Blthdgh e, in‘@ntiorlhas)bpemdezﬂib(eé with rédard tp ce@aif Qref@reldi) ,
0.80 (s, 9 H, 0.73 (s, 9 H, 0.00 (s, 6 H, -0.06 (s,
eBbédiment whish CenstiBitd-the bt mBdep@seatly kmovof to the inventor for carrying
(2S. 3R 4R. 5SV2-r4-chl or o- 3- (4- hvdr oxy- benzyl Vphenyl | - 6
out thig irtventjont & shicultd/blr indprgtoad that darbbus chaoges aAd etogifications as
chloride (0.17 m) was added to 7 ml of nethanol and
watiidibe @lvibay to Hosaskillédia tiad art agynbd rajeewitiour d&viafihg fom the
solution was transferred to a vial charged with 0. 446
s@p€ oNmBUMEnfiorOWhish &eBned ¥y thiciwiass peidsd heal. etbr axuhple,
heated to 800C for 1 h. The reaction was cooled to
alivapieodly oo REst Sdnd tio dldktSlate Bifwedn MeliNuda@tedlarrangement of end
sat ur at edaqueous sodi um bi carbonate. Thi s aqueous
| ayer was extracted with ethyl acetate (3 x 50 m).
The conbi ned organic layers were washed w th brine,
dried over magnesi um sul fatle7 and the sol vent was
renmoved i n vacuo. The residue was purified by silica
gel chromat ography (0 to 20% net hanol / di chl or onet hane
gradient) to provide approximately a 1:1 m xture of
a:b anoners. Yield: 65% 1H NVR (400 WHz, Acetone) d
ppm8.12 (br. s., 1 H, 7.33 - 7.40 (m 2 H), 7.29
(dd, J=8.08, 1.77 Hz, 1 H, 7.06 (d, J=8.34 Hz, 3 H),
6.75 (d, 3834Hz 2H) 4.73(d 3354Hz 05Ha),
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B. Preparation of acetic acid

(2R 3S. 4R 5S. 6SV4. 5- di acet oxy-6-r4-chl oro- 3- (4-
weedeny2ehenzyl ) - phenyl | - 2- et hyl sul f anyl -t et r abgTIUS200¥079674

an-3-yl ester. Triol fromstep A (45 ng, 0.1 1 mmol .)
covass dfiFé@1 B dk shoull baasderstocdrihat digredter p@fbaricould alBd bemssi,. and

in pyridine (0.5 m) for 16 hours. The reaction was
sigbhIvsugtbenetiderddt iiéde exsily Headibl ih lendlddvany .of NMagdS@iameter2Egr

sat. aq. NaHCO , and brine (with back extraction),

e Rd teMRbviNBSE hrek iiléte amtkhrea Bt BahInpicet adb0indgiar

vacuum The residue was purified by flash

i FnienlaBau AR ukid oF the Stokln a ot2§ YrdstuROaArdet Hevisd skin 6ee,
in HO, and lyophilized to acetic acid

pﬁraalla%%l 4R o7 v DredterRianthtRCRENX WA thiet-fIRlaAd freét discharges at
-(4-ethoxy-benzy|)-phenyl]

cach B bRhE 3LViEBding L& BINER-oPedbtoB MiteoR} e@,g)re(vﬂﬁlslw ;
0.087 mml ., 79% "as a white solid.1U NVR (400 MHz,

. f. — . .7 ;{gc

oEAUH Mo oSl ot 55 Ot bl o

\hﬁ\gcgtl’éegr%ﬁ? ?e\)f?vﬁ;, ’%n Elkrgr}g%znt%’& c}gg:bggm&'z@ye%asr_ﬁbl?sn%eégn f(zfdG’ 4. A
TRy o AT RB g B 85 .
e kuobp b e ol A
a%%%g%ﬁﬁtégg\?{g {nﬁﬁ%}é g[,l l(?\?it_h%nl h?'ilr gcin§t_5 c@é&%@e&éygﬁ%x 1%5 would unite

. onyt Lerr
teagists i, Ll i G Pantel” R b i
added H2O2 (35 wt % ti in HQ .2 0,5
cxfgice Shaps i hieh oot VBRIV PVE R tafHIET bispbodment

tenperature for 18 hours before bei ng .concentrated
PeiGUAr (a48tss ff TPUERARRT TRPSHIZE he SHIRH vhis) TRl o

gel chromat ography (5% MeOH CH 2C 2) afforded

(2S, 3R, 4R, 5S, 6R) - 2-[ 4- chl or 0- 3- (4- et hoxy- benzyl ) - pheny
| - 6-nmet hanesul fonyl tetrahydro- pyran-3,4,5-trio
(20ng, 45% as a white solid. 1H NVR (400 MHz,
methanol) d ppm7.28 (m 1 H), 7.27 (m 2 H), 7.10 (d,

J=84H, 2H, 6.81 (d, J =8.4H, 2H, 453 (d
J=9.6H, 1H, 430 (d, J =9.6H, 1H, 4.00 (m
4 H, 3.88 (t, J =9.1H, 1H, 3.55(t, J =9.1 Hz,
1H, 3.35(t, J =9.1H, 1H, 2.92 (s, 3 H, 1.36
(t, J =6.8 H, 3 H: M (ES+) [M+ NH4]+ = 474. 6. 16.

Exanpl e 16: Synt hesis of

| -{(2S, 3S, 4S, 5R) - 2-r 4- Chl or o- 3- (4- et hoxybenzyl ) -

phenyl | -3, 4, 5-tri hvdroxy-pi peridin-I|-yl}-ethanone
Preparati on of

| - ((2S. 3S. 4S. 5R) - 2-r 4-chl or o- 3- (4- et hoxy- benzvn- phenyl
| -3.4.5- trihvdroxy-piperidin- 1-yl| -ethanone. To a
sol ution of the crude conpound from Exanple 12, step C
(38 nyg, 0.1 mol.) in MOH ( 1 nL) was added acetic
anhydride (19 nL, 0.2 mmol.). The reaction was stirred
for 4 hours, nore acetic anhydride (10 nL, 0.1 mmol)
was added, and stirring was continued overnight. The
reaction was diluted with Et OAc, washed with sat. aq.
NaHCO and brine, dried over Na2SO, filtered, and
concentrated under vacuum The residue was purified by
flash chromat ography (12 g SiO, 0-8% MeCH CH 20 2),
suspended in H20O, and Iyophi&ized to give

| -{(2S, 3S, 4S, 5R) - 2-[ 4- chl or 0- 3- (4- et hoxy- benzyl ) - pheny
[1- 3,4,5-trihydroxy-piperidin-I-yl}-ethanone (14 ng,
0.033 mmol ., 33%for 2 steps) as a white solid. 1H NWR
(400 MHz, MeOD) d ppm 7.33 (d, J=8.34 Hz, 1 H), 7.18
(dd, J=8.46, 2.15 Hz, 1 H, 7.1 1 (d, J=1.77 Hz, 1 H),
7.07 (d, J=8.84 Hz, 2 H), 6.81 (d, J=8.84 Hz, 2 H),
3.96 - 403 (m 4H), 3.83-3.89 (m 1H, 3.73 -
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met hoxyt et r ahydr o- 2H-t hi opyran-3 ,4,5 -triol. Sodium
nmet hoxide (0.3 nL of a 4.3M solution in nethanol) was
w@odaem42603 a sol uti on of the compound from St epP@r/(347/079674
ng, 0.152 mmol) in 6 nL nethanol. After 30 m nutes,
CiAéMBeacti on was diluted with 20 nL ethyl acetate and
washed with water and brine (20 nL each). The organic
| ayet. wasA dressadk transfer devipedisi ttemsSuingaressure energy on ahdgh
sol vents renoved in vacuo. The residue was purified
papssuedingt finid fd albvecpresmetsegnd flioid t¢ peovetetaypressurized second fluid,
acet at e/ hexanes) and the product was carried on
which@etitycdngpresevent di sul fide formati on. One drop of
acetyl chloride was added to 1nlL of nethanol and
sti r§ fthtdtdy mbbnted Slin@scadtotdrd@ing & ppie bedpposite pldnasend faces
acidic solution was added to the free thiol from above

with @t ReAhesicHagheldekididiizaxally 8RrdMzoughlR twieea 0béndrps\Wetated in
cooled to roomtenperature and the sol vent was renoved

sahél‘ MAYRd falB€ afd ude residue was purified by prep HPLC
B x 250mm C 8 columm, 5-75% acetonitrile: water (10

"M af PR AFbaGE kA @f)versllﬁwmg BkihIBSinwarl il loliwald &rd saffhees,d

the title conpound (al pha anoner, t = 13.82m nutes,

with Zalggmaﬂ'y?’le@énq stu%cegoiséa@lpﬁévmg]{ﬁt M%Rm@ ﬁQ@mM‘F’aoe w1th and

acet one- ppm 7 (dd, J=2

o @g‘*%’é‘%* r@yksnéa%?sz ?W@%?Zeﬂé%f& i 5@“’8*%%.0%" (s, 2

H) % ggalé g%qsc]oev hQi% n%%w § I}é%re (ng tgg;ajs(age\%a;/ :!118d %sg) d#noré'
d%a&g%lﬂ%%aéevvayi ﬁ)&qc’h 6’19‘5%5% ﬁ%x gas%?%ew%s 3}%11 uﬁ% g%cli g)l\@ 1ﬁi§a&1 end
l?ﬂ??s 3%}15’ %Rd(ﬁci?af‘,rszgm flﬁ%ﬂed 5? héltr \Ilvl‘(lf ong%ela X%a%ﬁélzé{ z)l%rotor is

tl 0]
alcgzﬁg s Tip{Fasspeeyay ogering i ope g S L
met hox tetrah dr o: ran sol ut.i
e L e ST I R Hﬂfspvﬁ“e%wamemngs
s add NaH (60% di spersion in. mner oi | 9
opgh ) lecme, PRESAEHTAY ORERINGSi 1B fRId spa g wogqﬁéﬁleﬁ oty
forrrs and an additi onal anmount of DMF (15 w?
dtpn epeqpthpRueing MePPSi3fon Promsealing regioaaf ‘th erﬁa age between
roomtenperature for 30 minutes, the mxture was
s lterplangr enddaseand st Byl c®¥elori de (17 g, 0. 14 nol, 12
m) was added slowy. The m xture was then aIIovved to
war nvheselyobing esypbitian of widieter §2id ehasgelopenings a4 iff alternating
MeOH was carefully added to the |ight brown mixture to
sequenverbrevaghe ingo paatitl an bl abignmert avit beth andnighpassageway opening in
concentrated. The residuewas diluted wth CH2C and
oniveahd\wovdr arid ©dischargecbadsprS@y)opetritg wmdheeppositet sed end cover
afford a yellow oil. Purification by silica gel
archtheniatcopgpr @ oy ful 120 gh e DGth besheadischargé passaiieday opening in said
(2R 3R 4S,5R, 6S)-3,4,5-tris-allyl oxy-2-allyl oxynet hyl -
offie ¢ndtchvernd ex inddn paksapepsty apening. i Gaid) pppblitelehdrondr, at TebSftwice
as a colorless oil. TLC. Rf = 0.20, 20% Et OAc/ hexanes.
diFingR¥aetprK dlutieof3hid rotor, so that each said channel is at least twice supplied
(3R 4S,5R 6R)-3,4,5-tris-allyloxy-6-allyl oxynethyl -tet
wit8 fiecHi gopretre fRst@uid shd® leditit®ide afsciaosed presshrik e Sdemidy
(1Qg, 0.028 nmol) in AcOH (400 m) was warmed to 900C.
TFOH (2 Absolution in H2O, 16.69 g, 0.1 12 nol, 56 m)
was added and the m xture stirred at 900C for 75
m nutes. The solution was cqpled and diluted with
CH2d 2, washed with H20 (x3), NaHCO sat., dried (MgSO
) and concentrated to give a yellow solid.
Purification by silica gel chromatography (20% 40%
Et QAc/ hexanes) afforded
(3R 4S,5R, 6R)-3,4,5-tris-allyloxy-6-allyloxynethyl-tet
rahydro-pyran-2-ol as a m xture of anomers (5.85 g,
17.2 mml 61% as a white solid. TLC Rf = 0.40, 40%
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transm tted undi m ni shed to every portion of the fluid
and to the walls of the containing vessel." Pascal's
whawslededs that, if a high pressure fluid is brPOLgkRL007/079674
into hydraulic contact with a | ow pressure fluid, the
pressure of the high pressure fluid is reduced, the
pressure of the low pressure fluid is increased, and
such2.pr eshgpeesarxe hanfe dedceccadipg itstleich wwhéreim said nnlen
m xing. Arotary pressure transfer device of the type
p&agpw e kaill Bhesmdbvaphtaugls whih eaill high lpaessiby first fluid would
alternately and sequentially (1) bringing a channe
o] Re 6BIRfud kddSpsadfabdn® baid Qurtate Prenmgsivitichctéad diradtivnal fluid
hydraul i c contact with a second hi gher pressure fluid,

olthewEYo PIEB T Chahhelg addWhdréih Sdid hlighed outet bixsagevayyddo have
and causing an anount of first fluid that was in the

sitfiafsttiqué AnfX ds atr&ult REwHRh VAR HtbiGs Eatb&Ib réadle. hi gher
pressure second fluid takes its place, and thereafter
(2) bringing this channel into hydraulic contact with
a second entrance chanber containing the incom ng

stream OfTﬂe%\‘%guré frhrfer Bg\ﬁcsesé&@rdfn%% Haith® Ghersin sGidlobdque

pressurizes the second urd then i n the channel,

ranfby 1 3% g{e_lseﬁﬁ aqf a1%fali Q ap ?&@ﬁ@n afbl)ﬁ‘c"?d t@h0°%b 'tllelg)lelngl"@lﬁ face

pressure. e net restlt of the pressure transfer
, 1n accordance with Pascal's Law, is to cause

Oﬁﬁgﬁgﬁgssures of the two fluids to approach each
other. In a chem cal process, such as sea water
reverse osnosi s which may, for exanple, operate at
hi gh, pressures, e, q.. 700-1200 pounds. per,square i
gangh” ( pargpresre ity AP WP Shpdata bRl
aval.l able at a | ow pressure, e.g., atnospheric

R L s Besireshaunh sB9 Srghe ol srar SR AR g angiglp the
be a g' h pressure brine streamfromthe process

plapagiep %ﬁ%o ?“gﬁgﬁt 650-1 150 psig. The | ow pressure
seawat er stream and the high pressure brine stream can
both be fed to such a rotary pressure transfer device
t o advant ageously pressurize the seqmﬁter whj | e i
depressurlihgiPFgstrhBantes deviesacrudingfclam anhegasad oblique
resultant effect of the rotary pressure transfer

ragmpy ircseid inles pespREgYYaysif s4d PPRESitG NG ¥ aresaligngdsgtyn angle of
substanti al reduction in theanmount of high pressure

alpyhi g 5S¢ atp dled Rlgnapenddfeer afgaidagtee t he seawater feed
streamto the high pressure desired for efficient
operation; this can often result in an energy
reduction of up to 65%for such a process and may
al | ow a diepespoattinser dedesciceading to artyeone efjclainesd tp arherein
size. In such a rotary pressure transfer device, there

edch sagjé amd alveyhaa twotliametsically apppsedrislbt faysagéwaya pad twel |,
open- ended channels. The rotor may be driven by an

diemtteicalbl opposed @utléphssagewasgs.pr ef erabl y driven by the
directional entry of the fluid streans into the
channel s through an end cover, as known in this art.
During rotation, there is hydraulic comunication of

t he 11 ui d’he@edsslirdGarisfer @aGEe bRBRE ko claint PivhareRl syidasidr
exclusively, with an inlet passageway either at one

re@8Idedbotitestdt Ot thAt iPterdonhdt@dOtiEsotteHel erldoPers.
specifically, the incom ng higher pressure fluid
enters the channel through an end cover froma high
pressure inlet chanber, causing sinultaneous discharge
fromthe other end of the gﬁgnnel, and then, a very
short interval |ater, the channel cones into exclusive
conmuni cation with an incomng | ower pressure fluid
entering through the opposite end cover froman inl et
chanber at the other end. As a result, axially
countercurrent flow of fluids is alternately effected
in each channel of the rotor, creating two discharge
streans, for exanple a greatly increased pressure
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alignnment with the supporting tubul ar sleeve. The
cylindrical outer housing 13 is closed by upper and

wo oawsn43bat e assenblies 35, 37 to each of whi chCHURENT/079674
of inlet and outlet conduits are respectively secured.
For exanpl e, the upper plate assenbly 35 through which
a first high pressure liquid mghtenter is secured
W t hBn t hEhdwesiegraatferalelioe atcowimgsp akping 7 fwhereirt daisl statqdias
end cover 19. An inlet elbow conduit 43 is seated in
tivbibmac@l alagt lacakEreatiyg Sbfaeasgwith & cirandesntiah poee therebdtween
pl enum chanber 45 which is created between the outward
vehidhfveitihotf a deSedvaipfatuidfod lubfivaeing aaid bédniag wmdeesur f ace of
the upper plate assenbly 35. A |low pressure, straight,
di scharge conduit 39 is connected as by a nipple 40 in
fluidtight arrangement to a discharge passageway 4 1

in the UppRSpreRGre@MEEr deDice adtdrdindi t6 can @ wWhereBPa ﬁjpbl@n ds
t hrough the upper plate assenbly to a | ocation ere

phisaée%va& Q@t@ncﬁ%eﬁé}m)}’ ra@RIN B ROG R s4lil 500 £ dHritich %a@ﬁgeway
Details of the arrangenent are shown in U S.

i %@ﬁﬁto%ngotszsqu SL’_&E]ZI %e@'a? & PRYIO8 o@fugl’l\'lﬂfe@ﬁlré Buid.
I ncor porated herein retference. A siml
construction exists at the | ower end mhere a second
inlet stream of |ower pressure enters through a

str a'l(g ht ’nggsﬁre%% g'fa‘acfevflcé adcBidH 9 clafin @ vJHeﬁnm faldst%tor

that 1's seated In the inlet pass emay of ower

R N ot RN, TEIBEARe SR Whidh kel CanERl A
o IKf%ggggh a S|n1lar plenun1chanber 53 | ocat ed bet ween
{ﬁ ower end cover 2 1 and the interior surface of
the | ower plate assenbly. The second |iquid, to which
pressure is being transferred in the device 11,

di f h t h s t di
opent i & HEY ORiEP e bORP Firte %ﬁ“%rg@m%%% Fbapd

53. and eX|ts Vi el bow condui .t 51. r ex le in
% st prgRsurq S&W@ f@%@@rpéwg FeiTidsg aioe Higg B gepnod
uppl i ed, as g punpi ng, into the straight conduit 49
C%Wpﬁﬁéﬂwéﬁﬁfo nd of the device, and high pressure
brine froma reverse osnpsis_operation is supplied to
the ETaseRly mw&ttng@oqafamlrtcah@t%tn ¢ brusiggprhiclsrotpr bps ¢ pir of
devi ce at, e.g. about 770 The passageways in the
ogpsite plpagrend ficesang hay af leps té’ﬁtc #nogls ertending longgidinplir i ng
liquid streans at each end wll cause the rotor 15 to
thesstlyoygh begieopepenirgsdogatadrin s4id Blaggrend ficesh most of t he
force being supplied by the high pressure brine. The
hi ghdispasingurpairtef oprosité erdscovére inthphousinigdaving exialibiawands
and flows through a shaped inlet passageway 57 in the
sunfqves with flatcorfere régosscodlsat thoir seiglie miwiaed ¢ndentfeges intreface with
upper end of each channel 16 in the rotor as the rotor
anéslolingbsandsedpiglyi engagdel sgid pemessid faces dLpaiddroton, whielt end covers
channel while it is in communication therewith; this
eadhrhal¢ aplacilist of iclatmesgtweys aadreplaraityndf dochdrp@passhgeeayy.
seawater, to be discharged fromthe opposite end of
whivh dpenitd saéti Malsuitieanep@dnsat about the pressure of the
incom ng brine. D scharge flow of the now pressurized
second liquid (i.e. seawater) travels through an
outl et passageway in the |ower end cover 2 1 and the
| ower plenum 53, and it then exits through the el bow
conduit outlet 51. Wien a channel 16 next becone
aligned with the inlet passageway in the inward face
of the Iower end cover 2 1 and the outlet passageway 4
1 in the upper end cover 19, |ower pressure seawater
flows into the ower end of the channel in
approxi mately the sane volunetric anount, causing
di scharge of the now depressurized brine fromthe
upper end of the device 11t hrough the straight outlet
condU|t 39 In the FIGS 2 and 3 enbodlnent a
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As can be seen fromFIG 3, this allows the rotor

channels 65 to be extended radially outward and
waec@sndiens)l y t o have wi der regions at their rapdBUB3007/079674

outward ends. Such an arrangenent both increases the

vol useplgfnga highegpresliredinst fTuidctiolsaitl &tle passhgewhaiys Ini ang endriveth

is particularly inportant when you are filling each
whhasinr|tadesistedisthal gt Dpressugxed|sedond Auidlfromashitl 4ligned disdherge

such a stator 67 is used instead of a circunferentia

p&¥igR R in el Qovdr BEthi UppasiRoGRdandngul ar wal | surfaces
that serve as bearing surfaces 9 1 are substantially

| eSScdybing tHid Afit taFsvalvaRBou: ity SxiverBalll dhakiRT esthings axéer t

| ess drag on the revolving rotor 63. In addition, it
rdspectiQdlp Qroh?lﬁtintﬁ \wahial @GN hlriﬁ':m@flt WitearDiQRE pAiGgBwWaY GseRBg in

surprisingly renders assenbly of the device, by

DB NG ah@h BlsANEESpasshEEWy cpbREs ¥ thd SRErnd BN er 8t 18dsBBvice
acilitating assurance of “continuous and adequate

ahrd . jonl &Y iskr ] S
d{.\r:ljr%[l éaglﬂelvglﬂﬂon Sthe ANdrBNBGER M ifdrdQUBvJdIiEe b BEssIRE SdébRd

I whi ch serves as thelubrication fluid to be

Gaa Aié’chgxgpcgg)ir g%htr AN ERE MBI BecARe EAULQHEHNFis HRGH &d
a t

assagewa ocated In the sidewall of the stator
' i nnects the reservoir with the annul ar
dgéﬁgkgggggﬁgg%gbetmeen the tension rod 73 and the
interior surface of the hollow stator 67. This annul ar
space is kept full of high pressure |liquid through an

i it Ee %Zﬁeiﬁoi%“a’acﬁ%ia%E&Sg%fsgéﬁbﬁ%?e@?%‘? aYiﬁfgif% sl e
ctivet b aetapl G nltl oSSR R e R ORI A P sborprly

the reservoir remains filled with I'iquid under high
pressure to assure lubrication of these bearing

surfaces which is an jnportant featyre. Accordingly,. ...
as the rothsmeghedasgeydipgdo Clé‘gbh Yi lg-@ﬁéeﬁbﬁ“ ngﬂrggsug%ﬂu’d 1s
in the rotor will nove into alignnent wth, for .
caisatisl caten onG A& sHe Eforsat aijedst Ty %Pla%%myr@a% apgrt foftions
_high pressure brine inlet passageway 103 at the upper
ineséH @OV nul t aneously, with a simlarly shaped
opening into an outlet passageway 107 in the opposite

| ower end cover 7 1 that |eads to the high pressure
seawat er di scharge side port 89 via the | ower plenum
81. McorTBienyithod axpordimg i elaigt 1hwhgicip said sutrels Bt fWee

equal to about 50% 90% of the volune of the
diaowegicalidoppmbeddbeatingd in&idwend fovenpi dly flow into the
channel prior to that channel reaching the seal area
bet ween adj acent openings 93 in the flat end surface
70. This, of course, discharges an equal vol une of now
pressuri zed seawater fromthe opposite end, which
flows into the plenum8 1 and then out through the
side di scharge port 89. As soon as this channel 65
reaches the next two aligned openings 93 in the inward
flat surfaces of the end covers 69, 71, |ow pressure
seawater (e.g. 40 psig), supplied through the |ower
axial entry conduit 85 and the branched conduit 99 to
two inlet passageways 109 in the | ower end cover 71,
flows into the opposite (lower) end of the rotor
channel 65, again to an anount of between about 50%to
90% of its volune. This discharges the now | ow
pressure brine through the outl et passageway 105 in
the upper end | eading to thg, branched | ow pressure

bri ne di scharge conduit 83.Thus, it can be seen that
the pressurizi ng/ punpi ng cycle for one | ongitudina
channel 65 in the rotor 63 (that heretofore occurred
only once during a conplete revolution of the rotor in
the prior art devices) is now achieved in only about
180 of revolution, so that the just-described
operation is repeated during the next 180 of
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