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CHANNEL ANTAGONI STS BACKGROUND OF THE | NVENTI ON Pl asma
woresbnzaives cal ci um channel s are nenbers of a di REF/ES2007/009373
superfam |y of voltage gated channel proteins. Calcium
channel s are menbrane-spanning, nulti-subunit proteins

that allow controlled entry of Ca2+ ions into cells
fromthe extracellular fluid. Excitable cells

t hroughout the animal kingdom and at |east sone
bacterial, fungal and plant cells, possess one or nore
types of calciumchannel. Nearly all "excitable" cells
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and venous and arterial snmpoth nuscles, have

[0vobt agedependent cal CFIRLO@MENSEMITON! € types of
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dlsturbances psychosi s, schlzophrenlac cardi ac
arrhyt hm a, hypertension, pai n, cancer, diabetes,
infertility and sexual dysfunction (J Neuroscience,
14, 5485 (1994); Drugs Future 30(6), 573-580 (2005);
EMBO J, 24, 315-324 (2005); Drug Discovery Today, 11,
5/ 6, 245-253 (2006)). The known therapeutic reginmens
for such treating such di seases and di sorders suffer
fron1nunerous problens Accordlngly, a nore




(2) G -galkyl, which is unsubstituted or substituted
Wi th one or nore substituents selected fromR 3 ' (3)
wo anrgedped oal kyl, which is unsubstituted or subST/US2DBI373

with one or nore substituents selected fromR 3 (4)
C2-6a | kenyl, which is unsubstituted or substituted

Wi th one or nore substituents selected fromR 33 (5)

C2- 6al kynyl, which is unsubstituted or substituted

with one or nore substituents selected fromR 3 (6)

., which is unsubstituted or suybstit tedvvl on
(98‘5'?‘%% 'E%FH%& PhFR §lg?eﬁ SEAnSEiFFigRs R ageqrapnce wi ' R SrBC-
basdFIDANRE ORa 2x2 MIMIO &) sted=0) - O G _6al kyl, which is

unsubsti t ut ed—or—substituted with -on of—hpre
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substi tuent|s sel ected from RIAnteRBa 1F5%"‘?FI’P?5‘02 ar e

i ndependent Iﬁrﬁeyﬁggxggsmhom the group gonsisting of:
(1) hydrogen,_(2) hal agen (3\ hydroxiyl . (4) -

-G - 6al kyl , | sd¢ond tragsmission 1x2(vvher e| n-#f n is|0, a
bond |S pres—eﬂ{—)—aﬁé—\f\ﬁﬁ‘-\_ LA Al ;o unouuo ItUtEd

or substituted with one orTﬁ]Bﬁregsubst ituents sel ected
(G009 R 3,10 59 2-N-MEMOC ghtead, kib , avh@degnplai® MIMO lsystem, a

(wher ei.n |f nis O, ab nd present) and where the
r?ﬁfb‘f%’a?lﬁ?? Fn?th‘f's‘“d’d’%’??Ste taé PW§ubst|tut ed with one or

nore subs 'ytk' 9t ef f(
- C2- 4al keE a;we @Efg ? tli;t ut ed Egyuation (1)
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nge%nt% (a%q anQ-: 1n e, ) %9%%,20 regélﬁeﬁ%qéﬁ %@& rlmitém:la i,

erein esant
hwhay=el,2hés phan;abl ooefﬁaiemxy Ibetweema'abmtre tarttedna ri and transmit
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paéKé‘tO)a.nﬂlREm ﬂlme( ifdex N @RE| chddhl cdefdigntd Ayilber dropped
hg ?‘ﬁg 1 or 2 and where RI2 is selected fromthe

PR -ons of ROand R I. (14) -CRH (15) -CN (16)

[ooN@2; ( 17At Qr hﬁ,ﬁﬁsi’gﬁdl-ﬁﬁhois@lﬁamot GINR))8he [N r the two data

rrolyl I m dazol, in whi ch is un t
sGhBRE FeEdinFan o Je%esx SqUATE, exgpr h@S\ﬁé@éﬁﬂ ﬁp&eceon is

writ&e he €1esivd:r om t he gr oup consisting of: (1) hal ogen,
(2) hydroxyl (3) (C=0O On -d -6al kyl, where mis O
or 1 and Eé(vlﬂ;geﬂnlfmlsoornlso

bond is p ?ﬁl)‘a T Pf mis O and nis Oquatmn(Z)
single bond is preSent) eré the alkyl is
aHgsubstituted or substituted with one or nore
substituents sel ected ;romR|4 (4 -On -(C
1-3) perfl uoroal k ( COm-0On -C3_6cycl oa [, .
where t heSt ijl 4 JE( jubstituted or substltuéﬁ‘datmn@)
wi th one or m)re ubstifuénts selected fromR 4 (6)

I , vvhere t he al ken
W-h(ag:_ @ s s%?hb&ﬁ e%g Sé%s Vo iS Raise power c¥rum densﬂ:y, and

unsubSt t e or

substituents fromR 4 (7) (C—O)pr O )
- phenyl 0? chfof@f?dm napt hyl , where the phenyl Eguation (4)

napt hyl i b uted or substituted with oneor ..
nor e subs Ftﬂﬁntgféél e"}ﬁded fromR 4 (8) (C—O)méquatmn(a

-het erocygle,~ whef e,+t he heterocycle is unsubstit
or substltgu?te‘é’ #'%ne or nore substituents sel Eﬁ‘fﬂ‘&mn“‘)
fromR 4 (9) -(CO-NRIOR |, (10) -NRORII 5 ( 11)
-S(O2-NRIORII, (12) -S(Og-R2 (13) -C2H, (14) -CN,

and (15) -NO2 ; elected fromthe group consisting of:

(1) hydroxyl, (2) halogen, (3) G- alkyl, (4)

-Cs-gcycl oal kyl, (5) -O G -6alkyl, (6) -0(CO-C

| -6al kyl, (7) -NHC _6al kyl, (8) phenyl, (9)

het erocycle. (10) -CO2H, and ( 11) -CNor a
pharmaceutically acceptable salt thereof. An

enbodi ment of the present |nvent|on |ncludes conpounds
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(8) pyridyl, and (9) pyrimdinyl. Wthin this
enbodi nent, the present invention includes conpounds
wob@ra2IA i s phenyl. Also within this enbodi neet/US100z009373
present invention includes conpounds wherein Ais
thiazolyl. Also wthin this enbodi ment, the present
i nvention includes conpounds wherein Ais pyridyl. An
enbodi ment of the present invention includes conpounds
wherein: Rl a, R b and Ric may be absent if the
%ﬁhincy of Eyeﬁes n pern1t such substitution and are
pendef®| W?PBﬁWPH@“@FE@B“EUﬁSlStlng of :
(1) hydrogamx2) ahal ogen, (3) hydroxyl, (4) phenyl or
napt hyl , %rnnsubstltuted or substituted wikguation (7)
hal ogen, yg deI *Ci-6alkyl, -OG- alkyl, -SH
Th% S;FI R IﬁHSMh qumon 6’@@1@3&natlms Wed quglnd in as(s@n.mg a

henyl i's unsubstituted, or substltuted with
nrﬂail%@fénn aﬁMPes&a schemeg@Yi{y) for_qackof ghe dota strepms.
[odx2p _6al kYt the bb&vertfddal Rl@ple rdfdititRfe HN@RQ?Hansﬁﬁ%smn, the

C _6al kyl, which is unsubstifuted or substituted with

r%@wieﬁgnﬁ&mwetrwﬁwaﬂs woitten gaifRaws:(7) -o-a -

al kyl 2 [ %( 65151§st ituted with sation
Eglgg§2:0E¥49f mJ?g E;MEZI £r%% gglg¥lsﬁgltlf%%e; ©
bt "L R B85 LR eyl (R TR

C3_6cycl ol kyt) or engl (10 neheyocycle, which is

>

unsubsti t bt or St t hal ogen, hydroxyl,

G al kyl , Cf%z) Zg )22 \ M@t)gl I kyl, -Ng 2, Equation (9)
-ceH, -\ GFD- N CRf‘l2 %2 @t*J OR 1 wherein

R O and .Jtai i ddeplentent | yn,&et g ted fron1hydrogen

nd Ci - 6al kyl -3(0.0-R wher e is 01 or
O wher eAhﬁéllgg‘]%z’BG‘iﬁ%&Rsé é%%%&% Ftreamspﬁ@ﬁp LMMSE
deticeion] srd'as kst ut ed or substituted with hal ogen,

hydroxyl, phenyl aor -OC - al kyl, (14) -CO2H, (16) -CN,

and (17) R |o"dmd Rib t aken together forma.
cyclopent§wﬁ%ﬁ§tﬂéﬂex—r Rﬂvhydrofuranyl or Qéqughon(lo)
di hydropyranyl ri mﬁ ch is unsubstituted or

agHbstituted with CHB (=CH2), keto, or hydroxyl. An
enbodi nent of the present i nvention includes conpounds

whérein R a , Ri | E are i ndependent |y sel ected
fromthe §W80b)c dts f: (1) hydrogen, (2) Equation (11)
hal ogen, (3) phen ‘mapt hyl, which is unsubstituted

1 S 0 LR g s

thé:mbldam stréhAlms(i4 the €aplecas/the initialtrassmissidst i t ut ed

S, i ol AR e Sl b o

reﬁ'ﬁnﬁni&smxkgslwmm foélomssubst ituted or substituted.
with halo e B G _6al kyl, (6)
C3- 60yC|OE Hjmdjg é Fﬁi { d or subst i wadon (12)
wi t h hal ogesft + 1y|hzz @J(H - al kyl, E%

alken |, IS Uns tituted or bst uted
[ééiQi é Pbam Hﬁ&?q%ﬁhiﬂl d%% ? R ei n

R O and R 1 are |ndependently selected from hydr ogen
and C - al kyl,(9) isoxazolyl, which is unsubstituted
or substituted with G -6al kyl, (10) imdazolyl, which
IS unsubstituted or substituted with G _6al kyl, (11)
nmor phol i nyl, which is unsubstituted or substituted
with Cl _6al kyl, (12) oxazolyl,*ﬁhich IS unsubstituted
or substituted with G _6al kyl, (13) pyrakolyl, which
IS unsubstituted or substituted with O _6al kyl, (14)
pyrrolidinyl, which is unsubstituted or substituted
wi th hal ogen, (15) tetrazolyl, which is unsubstituted
or substituted with G- alkyl, (16) thienyl, which is
unsubstituted or substituted wwth G _6al kyl, (17)
benzot hi enyl , which is unsubstituted or substituted



Wthin this enbodi nent,
conpounds wherein A is phenyl,

t he present

i nvention includes

Rib is hydrogen, R is

whyarogsm and Rl a is i ndependently sel ected fPrPONUS1ve7/009373

group consi sting of:

(1)

i m dazol yl ,
d -6al kyl, (3) norpholinyl, whi
substituted with C _6al kyl, (4)

unsubstituyuted or s

i soxazol yl,
unsubstituted or substituted wth G -6al kyl,

stlt ted with G 6a|ky|

which is
(2)

which i s unsubstituted or substituted with

ch is unsubstituted or
oxazolyl, which is

(5)

pyrazol yl ch ifs uns@b titu eﬂ‘ar substltuted W th

a - al kyl,y®) r@@|lﬂﬁ 2,60 i|s unsubstityted

or substi z,e_pll rh aI g-g )(Z,tﬁ) azol yl , tﬁlﬂu‘i""é"n 13)

unsubsti t tﬁp 8 g 6a|ky| (8)

thlenyl S itute 2 bstltuted W th

aIkyIA_%le t t
lggtltut eél gt P {H F?SIFS éf[ |op é@%ﬁfdx %%ﬂﬁ%m data

sfimgmlssatrﬁta@tfeﬂom substltut ed with 0 6al kyI and (11)

triazolyl,
G - 6al kyl SN I SNREE,3 ~ddbbd))
i nvention includes conpounds

which is unsubstltgged or substltuted W th

Equation (14) -
R a

t, the present
erein Ais phenyl,

Coinp2Ralpy Equhtiehs '(§0)U@§Ibb§ﬁd m)e@lt &4n BH bs%bhttwae %Méfbased H-

one or nore hal ogen

ARRjingrepsesthe, totad rﬁ@Reme%ﬁ

sﬁu‘i‘;yl@ %Eé’ﬁtﬂvg 'z} m wit

phenyl ,
aWahliom MiVEO ehiamlelne nt

i s hydrogen and cis

twot dfg;aqut@g@ng compared to the
REPRRANASs MASHE clra'e oe_vﬂﬁﬁﬂ gggé@leraﬁkf tfue for
i's hydrdgen.

s hydrogen and

i nvention includes
G o6al bis

t he present

kyl,
ogon HASRET. ot waknyhPEuieal WEterat () b ShfdA s
caﬂnmtgr eSend bynmatmrmo tled ksl s aC(IHEB.%HwSasMgQ{eﬁl  éadbSspatial

i s.isopropyl. or te but
dﬁ%%@%w 349nR 01183 Bodbifsieme is

K&@gyounds wherein A i

iSEPRIAIEHyRErordA sﬁpﬁ¥% Ve %}P
oftB8 PEREARNM thN\48NipeRRAnk&ehadl 0fReCRERGYN AP ARE). 1 At AHeS initial
phenyl, R a is located at the 4- 03|t|on of the

tmﬁwsmm ghestrapsrotier g Ramoéeﬂ%)d regeld afgcate a higher

RO ¥ Bhd Qod e sdHeRSE NOS) 6 thie %tbﬂ&i %gg acngirggeg RASR and
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wherein Rl a_.is_other than - CO2CH3
allegatp e baswer MicRteiths W@Paae‘gltbowwmé‘zme r&ipge he MCS is

ofte BDtaike | EEPFHF ee@ttchy aﬁ?érﬁﬁlt Q‘Fhefnr Qgﬁltatl@mgés%@ occurs, it is

consi_sting_of: %1 ydro%§¥ hal ogen, i
desiraplek$p | SRAP ckhe s sameupIN Ry ekia drovgaht Hobt eategnds after

r&%ﬂsm@1&ﬁ}’ﬁo%vgy |thQrS’ﬂ§‘@fBésed @%(%Echeme equalizes the SNR

C3 6%agloalgér is unsubstituted or subsStitute
agoss sl data e@@}ﬁ:?@&? lAckey combining ay shwntin Equation (14).

Tﬁ@i&&’fe’“i:ﬂ% STﬁ@-Ms%&thAl(}@)}’ S0LdRD ik ok %@&bgg g&o n,?g%ms that

wher ei h are 1 ndependently sel ect
adpptiyely @hsnge datp pite p(er)sphylal slyeam, (2., DPARLL, (3)
C _6al kyl, which is unsubstituted or substituted with
hal ogen or C3_6cycl oal kyl. and (4) C3_6cycl oal kyl .
[OM1Ohi n this enbodi nent, th&SPMBEARY i nvention includes
ound g
CGIROL SO e ok 4 90008 e A0 o o
ingpleponitis WHedBRn iR2 ai MIMGL r\mraleds Redrenfumicatdon \Wtshém. A
tllaﬁgﬁ%ﬁ%gpa{ Tt s a£ I&eafp.r %e&]%tﬁﬁfa%ﬂg It?&o ﬁld ore anten.nas If
aiwltehsin ae sofembe)ddantantpackh’es o 13 esehtsumusmﬁmllp ntnamxstmtted the
g ARHEA FREAESEI, ' GrBlEaRl P B rrihefig dbe 28 Backets
conpounds mhereln R4 is other #han hydr ogen. Wthin
t hi s enbodi nent, the present invention includes
conpounds wherein R4 is in the (R) orientation. An
enbodi nent of the present invention includes conpounds
wherein R4 is selected fromthe group consisting of:
(1) d _6al kyl, which is unsubstituted or substituted
wi t h hal ogen, hydroxyl, -O G -6al kyl, C3_6cycl oal kyl,
phenyl or -NRIORI 1, mhereln RIO and RI 1 are.
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phenyl, (4) -NH G _6al kyl, which is unsubstituted or
substituted wi th hal ogen, hydroxyl, phenyl,

WO aiz®ad kyl , -0-(COC - al kyl, or C3_6cycl ot Ryb2005909373
-N(C 1_6al kyl )2, which each al kyl independently is
unsubstituted or substituted wth hal ogen, hydroxyl,
phenyl, -O G _6al kyl, -0-(COGC -6alkyl, or C3-
6cycl oal kyl, (6) phenyl whi ch is unsubstituted or
substituted with hal ogen hydroxyl, G 6a| kyI
-O-Ci

in, aay sEthoEhal 5o F%aaﬁs&pm?\?%erﬁsﬁ 5 U frapsmitter may
rétrahdeiit, ol @e-lﬁﬁhkbﬂssﬁﬂ}yf\ﬁans(rﬁi)ted Hath PabkkiChlong! \kﬁ;h a new
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-Oheteroea/cl e,

c@mbu@t tq mceaewoihhﬁs gpiFensmitted doth H@ﬁk%tg@ﬁd the freyk fpta packet
| kyl or -O-Gi-6al kyi, and (4)

- Nl—l-%%t er ocycl e, which is unsubstituted or substituted

wi t h hal ogen, hydroXyI keto, C _6al kyl or

gd2ay _oalkyl . %Rﬁ@%g@rﬁpﬁoﬁwﬁmmwml on
ncl udes conpounds wherein R5b s hydrogen, R5c is

(0022 ogen Armoméeﬁaslednu@ﬁmé ing oftheciaventippapay ke had from
f ».4 e
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(06245 opr o ?@X%%M‘E&f bR sRliRENLonfigured
| nvent i onFi %}‘ FV\ges corrpoun S erein R 5b SI 5 hydlrooglegrl1lre n
aRgrdascdyitboderpresent@yentionsugl _6al kyl, which is

T B PR gt L g AT hortcs

wdtibteh pesent idvenpioesent i nventi on i ncl udes conpounds
wherein R 5b is hydrogen, R5c is hydrogen and Ra is

i ndependently selected fromthe group consisting of:
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OS2 M Dy B g ek e o
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SRS PRt R EER) UBA BB oy ot
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unsubstituted or substituted wwth G _6al kyl, keto or

hal o, (9) norpholinyl, which is unsubstituted or
'substituted wth G - aIkyI, (1d¥ t hi onor phol i nyl ,

whi ch is unsubstituted or substituted with G ~6al kyl,

and ( 11) piperazinyl, which is unsubstituted or

substituted with G _6alkyl. Wthin this enbodi nent,

the present invention includes conpounds wherein R 5b

i s hydrogen and R5¢ S hydrogen. Wthin this

enbodi nent, the present invention includes conmpounds

mhereln R. 5a |s Iocated at the 5- p03|t|on of the
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As appreciated by those of skill in the art, hal ogen
or halo as used herein are intended to include fluoro,

wa@ kioenz3oobr ono and iodo. Simlarly, O -6, as Pe@I/US2007/009373
G _6alkyl is defined to identify the group as having
1, 2, 3, 4, 5 or 6 carbons in a linear or branched
arrangenent, such that G _8al kyl specifically includes
nmet hyl , ethyl, n-propyl, iso-propyl, n-butyl,
i so-butyl, tertbutyl, pentyl, and hexyl. Simlarly,

6al kenyl is defin t id [ the gro as havi.n
(EDAS » gomputss: gr ShyIoRet el deyise,famatle oF gReratiog in a
weesdObNi®oaBat. VIHeL helﬂﬁihom&gyl Mb@seEstation? includes but is not
Zarr angenent . A group ch_is desi natg&Fas belgg
Lippitpshiorfi DNodpyB. & ke F?rehr Xy ARy ACE her type of
iltBFEPRIRIRR deVcaaBEd oft bﬁe@ﬂtﬂgtﬁ aWHreldRk @nw@‘ﬁﬁiesltof

such substituents. The term_ "heterocycle" as

[G028ki n i nEhkey ae@l%wruh%mﬁlaﬂ% ahdeastavp &P&‘Hmas 102, an H-

A!Pe‘c% qroeMalthsr TOUCIAES OHBLBER 108 urﬁat}wﬁwdtransmltter 104
erocyclic nmoieties (i..e. "heteroaryl") include

tng@ﬁzntmd east wo drtinzpagkess §119an9 ¥igthp@ntennas 102 by

zgpyl z AR 104

nggnzot rﬁ% hgﬂ IH ﬁﬁzggéé F ca?ggzoF{ ca?%%nsﬁlltter 0
refiramgrhitsdata mrﬂmyl if ap mmmlewf the dasa |mykets| ig dmtysrlccessfully
tﬂa%gm1ﬂéhn he & ﬁlay I1 6'2&95’& é&:lr af:y(!keté ?&J MPAHAszsmn in

i soqui nol yT, |sot razolyl,
acrppiagey rWd:hnyin othdgenad| yspreaﬂ@ag oﬁylARQx achsimee a modified
SO BRQOUMARY  or BYLAGAREL SIHARBLU HARQ scheme in

ridazinyl, “pyridopyri pyr| azinyl, pyridyl

apsordanch rwll:h tiner podseint lqmen’aznl vwlyich el e yelxplamed in detail
hgélng xalinyl, tetrazolyl, tetrazolopyridyl,

h |azonI thiazolyl, thienyl, triazolyl, and
[00291i des The rrecﬂivelaﬁdo whdudes at Heastdiwg anEshnas 202, an H-ARQ
(SO e AR S g Loy, po0 may optionaly
indlpée iadidayd com)bliméii R202- oPbpka tpynsroitiell byl thembfansmitter 100 is

Db hELEEINALOL g 2t pt RERTREDROLY A s @0l e data by

lmb%ﬁn@aitmg Iaal HeARQ a&a%hamf:smt IFied uataapmbam 206 abdovérs data
r rs.to sa t ep re ron] rnpceu \/
PRELE; S et b B GItERn (Ot ot Ghie, bransmitter 100

réﬂiaﬁgamsmﬁnaﬁ@agufﬁnpasmsxﬁnded ﬂ@fegﬁzmkét Qﬂoﬁg‘ gﬂﬂi & new data

P3FkA WD ORI, Sosr CRO CApRited apm pached Vhem at least

ohé tdait Iﬁacﬁ@tg{beﬁd)ﬂlmwcﬁﬁéfgﬂpldblﬁrafé&to mdm 200 at an initial

potaSS|un1 sodi um zi.nc, d the | Partlc
oEARsaRIR RO, the e dREmLith AP R AR SPEPHTR THRICILHAN data and the
iieiadStdéBived Thta Qtt ey St A &ingStthd Subd’ésiﬁiﬁysﬁﬂcéﬁeﬁ@d‘m packet

may exi.st.in nore than o crystal struc and

frgr sheantiplbeece Hiefh ‘g‘?tah;]ﬁ]l‘%lfléga Dropepeor Y thian Piogiianeovsly
pPORESBCEH stk dssARIGE B st tteddRith Cpa’é]aé‘t 40X kBe h@ﬁz&l?ata packet
include salts of primary, secondary, tert|ar

that ABe tranmaittad, tegpthes Hé§'e'F1ﬁ‘6‘PH’d?§’i@n nati dragpmi ft and receive

pQ&%Eélhg%ﬂﬁb@é&ﬁﬁaﬁ{Mtaﬂ%eremHﬁ& am nes, and basic
i on exch ange resins, such as ar gl ni ne, betai ne,

[2030 ei ne, Asherthegonal Rprepdiagbpped HEi+ARE. arlmacin accordance
V\qﬂ?_ttﬂé( {pﬁ&%e@ﬁ 1n3ex‘i’tij %’ kY b2pia?R&d.n83Ble 3 shows signal transmissions

2-di me am noet hano et hanol am ne, ethyl enedi am ne,
N—ethylnorphollne N—ethylplperldlne gl ucanai ne,

gl ucosam ne, histidine, hydrabéﬁine, i sopropyl arni ne,

| ysi ne, methyl gl ucam ne, norpholine, piperazine,

pi peri di ne, polyam ne resins, procaine, pvirines,

t heobrom ne, triethylam ne, trinethylam ne,
tripropylam ne, tronmetham ne, and the |ike. Wen the
compound of the present invention is basic, salts may
be prepared from pharmaceutically acceptable non-toxic
acids |nclud|ng |norgan|c and organlc aC|ds Such




MgCl2, 10 CsC, 5 EGTA, 10 HEPES, pH 7.4; or 135 nM

Csd, 2 MyCl2, 3 MJATP, 2 Na2ATP, 1 Na2GTP, 5 EGTA, 10
WORRES239pH 7. 4. Upon insertion of the pipette PCPUSINT009373

the bath, the series resistance is noted (acceptable

range i s between 1-4 nmegaohm). The junction potentia

bet ween the pipette and bath solutions is zeroed on

the anplifier. The cell is then patched, the patch

broken, and, after conpensation for series resistance

o iy e P BB B 58 EARE Lo ot

pmbntagevqmtm:nm an ¢xempl8fy 2M2hMIMO gyptarent itashoel@be noted

: mV, for 70 nsec,duration
thE (BE OB MO 3ot i s 7 REFRIS 08 26 5 Pefhtion, and
theepliesertlinvention mhpiba eippllsdﬂie assifseem dintigloing hbfdthan two (2)
aIrll_gsasurlng the reduction in peak current anplitude
LAt ed by the voltage shift from-80 nV to -20 nV;
(2). - 100 nmV hol ding potential every 15 seconds pul se
to -20 nV fer—F0—nsece—duratien—the—atfectiveness of

the drug in inhibiting the cé?#@ﬂ?aﬁeguﬁﬁeéaﬁﬁ t he

channel is [npasyradndk&8allY A rom Megqsyri ng tne
reduction ifnpeak current anplitude initiated py the

shift in pdtsependtrapsgrssion) v to - 20V. The
di ff erence T btock—at—th frotdirtg—potenti+al s was
used to determne the effec ofjdrug at differing
| evel s of inactivation induced by the |evel of resting
e pot f I ainin antro
PEALY, he SatecPive BBl it g HdZhnBROt el G Rtten as
folewsai ni ng |ncrea5|ng concentrations of a test

compound §4_ S e&d% tate inhibition
at a glv%? ig‘ duJEh :FIQh ) reached, a Ry&Ngsn (15)
concentra.hGW' Vﬁéd % i nhi bition of

peak rd c +cC ent . dur.ing the
[Oégglal ari z¢?{§ %'1185?‘?%13%2’6‘%%) P%grﬁ o Jresuligixe i on
of conpo CemtrafLiyn. Fhgentrinsic T-type
caIC|un1ch@p@p taggn §§ oLiyity of a conmpound

whi ch _ma e hn N 12h g,%qtl Fnvention may Bequation (16)
determn rticular, the
conpounds o e folléz'ng ignp es had act|V|ty in
[0aB8RgonNi z&mg..MMSE ey i®ef ab GstitARaNABH A, Aol FEquation (16) is
af orenenti oned assays, generally with an I C50 é% | ess
agfollewsbout 10 M Some of t he. conmpounds wi thin the
present |nvent|on had actipwit n ant agoni zi ng the
T-type c ghaq@elﬂlq{tg ajorenenti oned assays ‘
with an 1|G5 é)J{J ;1 MM Such a redlguation (17)
i ndi cati he |ntr|n3| ity of the conpounds
in use as antagonlsts of -f@ cal ci um channe
wBétd Vity. Wth respect to other conpounds disclosed in
the art, the present conpounds exhi bit unexpected
properties, [%ucHiza$ with respect to duration of action
and/ or negab®li gm |such as increased netabolic
stability, eMmhanted oral bioavailability or
absorption &ndfr s/ decr eased drug-drug interactions.

pe calci e have_been inplicated in a w de
(OFHE of 5 B11DERCINR; te (o8#OIIR SN fo Hof bpepta streams
arpGisgbllbwk: rol e for these receptors in a variety of
di sease processes in humans or other species. The
conmpounds of the present inven%ion have utility in
treating, preventing, aneliorafting, controlling or
reducing the risk of a variety of neurol ogi cal and
psychi atric disorders associated with cal ci um
channel s, including one or nore of the foll ow ng
condi tions or diseases: novenent disorders, including
aki nesi as and akinetic-rigid syndronmes (including
Par ki nson' s di sease, drug-induced parkinsonism
postencephalltlc parklnsonlsn1 progre33|ve

I R 1 I e o,

X



psychoti c disorder due to a general nedical condition

and substance-induced psychotic disorder;
w@dwstizavee-rel at ed di sorders and addi cti ve behe@T/08807/009373

(i ncludi ng substance-induced delirium persisting

denenti a, persisting amestic disorder, psychotic

di sorder or anxiety disorder; tolerance, dependence or

wi t hdrawal from substances including al cohol,

anphet am nes, cannabi s, cocai ne, hall uci nogens,

i nhal ants, nicotine,_ opioids, phencyclidine,

sedatlvesSNhﬁpngucéigr anxi ol ytics); attention Equation (18)

def|C|t/hyperact|V|0& "di sor der (ADHD) ; conduct

di.sorder; mgraine (including mgraine headache);
aﬂﬂlnary i nconti nence; overactive bl adder (QAB); urge

urinary incontinenceg(UU); |lower urinary tract

synptons SVBPS) =2duhsTance tol erance, substance Equation (19)

wi t hdrawal (including, substances such as opi at es,

[00350t | ne, The ltafaﬂcSIﬂRoahra§§ alladatahstlearhe iy Oiikirededd e@fipared to

dat t h
oS OBREAAL, SHRRIcc o PEPHEP LA Qb REPae s o0 T ST after

rdir&ﬁﬁﬁfﬁsmxpﬂﬂsh‘ovdm SOIEfiaticiyd( 18D Sadsi19% mmp&&m ¥&tio between
; nood dlsogders (|nclud|n epr essi,on,

di sord . .
the e Sﬁe%avge% &3 the rsame as jaly apamg%saon, which is a
dbsizéd t&t{ﬁﬁn FAncLédamemmmoaskrsmge i ncl udi ng

s

ocul ar danﬁ% retingpathy; macul ar e eneratlon of
Q9R6leye; Ehestthosmmal srraaing-based, HrARQudrhemg ceate be easily
eRftiled 46 ROYCLHIM Hivo SRV R @%mémsl Nsaatap |aes39ﬁl!>61 vector to be

inflammatory pain, chronic inflanmatory pain, diabetic
wreitedngverc Ay eﬁ#%an?eu%%a (i & prav %b@tmt hegemal ispreading-
bBQz%c{‘H Rﬁﬁftr% x .géé{;&f, Bg?‘!r?p“ Qé’ﬁét%%lﬁé‘d byis). repetitive

I 'on pal n cancer pai n,” myof ascial pain
(nuscularzrehﬁiwuqﬁkpﬂgnyalgla) perloperative PRédation (20)

: ener al surgem¥ gynecol ogi cal ), chronic pain,
¢ dpatshpn Pai mptmw m%ulnrat'h‘lee patibn columpy enfi #iegl matrix X is

neur al %\Qrﬂ %%hgﬁl‘ gi%%r ?4%%%%%% ne. s, ]dé"aflﬁﬁmssmns

i ﬁ&&h‘dﬂ@ce witht thel prieBént @rehtioh dbr &g eﬁémbﬁﬁwcu’AQMIMO system.
ri sk of epilepsy, including absence epilepsy; treating
or controlling Parkinson's disease; treating essentia
trienor; treating ol AsBhhRMl |l AGteRRb® | AREHHH 8¢ Antenna 4
nguropathi-c—pain—enhancingtthe guality of sleep;

aUdHehtiangmuipEeR myi nt éhancd; i nBr eas| ng P%El\/lsleep,"4

| MJeEand D nshvsiVRYE SIgep; |[decigasing fTgagmentati o,

off. sleep patterns; {treating.linsomia;! enhancin

ccg:hindib'apsmﬁﬁsiceasi ng menoryl retention; treati %g Or*s

Cc 1 €S IUII, e LIHEL of—¢€ ﬂflulllnq
p<¢§ﬁﬁéﬁéa qm]“’é’eltlng ‘contfrol Iihg, pmelT6rating of
reduci ng the risk of SChIZWBBkﬁQIa In a nmanmalian
need.t hereg h conp I.i ses sterin

Lent i admi ni
e palh BRCTAA R AhARGtRaT FPTRRIBER: Sha e G ention,
wites W&r@ﬁsﬁt&e@ﬂ@ﬁﬁﬁ&cﬁéﬂy eh bt uccddEuldy !Bédé@‘ied, only the

C unds are further useful. in a pethod for t
fi}feg data Bﬁ&et%rlééte mitted: 2lopg itk 2 sewt 3k Paﬁiet The new
datf padtdtorepldcetithé ficcédaeully $RASAStted SHadickeBNFor example,
condi ti gns noted herein. The dosage_of active

i fyraach AEMOn sysiemyofitss ineckets of apﬁ. % PR dFRRYRithe, via two
It

=Bferly g BOMCKBERe 45" ERSRRAY HeblBba bt BB Backle . 5o
formis obtalned The active |ﬁbred|ent may be

adm nistered to patients (aninmals and hunan) in need

of such treatnent in dosages that will provide optinma
pharmaceutical efficacy. The sel ected dosage depends

upon the desired therapeutic effect, on the route of

adm ni stration, and on the duration of the treatnent.

The dose will vary frompatient to patient dependi ng

upon the nature and severlty of dlsease the patient's

________ o, "

.Il




al entenol, bronocriptine, fenoldopam |isuride,

naxagol i de, pergolide and pram pexole. It wll be
wapprazidet ed that the dopam ne agoni st nmay be PET/UR®07/009373

formof a pharmaceutically acceptable salt, for

exanpl e, al entenol hydrobrom de, bronocriptine

nmesyl at e, fenol dopam nesyl ate, naxagol i de

hydrochl ori de and pergolide nesylate. Lisuride and

pram pexol are commonly used in a non-salt form In

anot her enbodi t, thec ounds of the,present )
n Vel | SRR SYRIeGTL DM EBFEYRat BRduft AT retransmitted
sERBaAeALy I qi a&%raﬁ%ao%ﬁzebh%e pr oéa ©X3VehEBR; only the failed

het erocyclic di benzazepi ne, butyr enone, ]
packshenyisbratyansimidtadinngd thedsueedeifolly tehnsmittedpacket x, is not

ti t. Suitabl | es of ph hi,azi
oREPTHER, n B ERon A e SXHBCBRIFATT i3, CERPBRGAAA REE With the
fAREt pazi ne, fluphenazine, perphenazine and

trifluoperdzine. Suitable exanples of thioxanthenes
[0088] ude cHaldiepSoshowensiganll trihahivsiae in Aaccoxdamlee with the

a di benzazepi ne is cl ozapi.ne. I f
pfesthPSAERAARL "Ead 1y GeREENAT MREUBIRE EA scheme for an
exbmphlay | 232 MIM@eysidinne Th shpicoheéntton ARG Hased ¢i-ARQ, both
i ndol one _i,s nol i ndol one. he ur ol epti agents .
PRERECE do ARicizpt e ot I e e PR BT & Sovy i Table 5.
IDQcaRAaAGE ¥tk thd Hreddit MGEAALEPL e BB HaMREN . UsGflaces the
in conbination with the subject conpound fmay be 1 n'the
stiegensfolly a rededverh qeadket at | 9f dibeeppaidgiowlt STHE-based H-ARQ

exanpl e, ,chl or,pro ine hydrochl oride, nesoridazi ne
Sﬁb%gm» atRd &m Stiel, Hata H?é"r“écﬁ Grdy dhe R offen Packet x, are
RkAALE "eRBelnE HYE! |%e o 2 -
t enat nateg, égf :ﬁgp enaz%%ghdgc“gﬁga?geﬂfqr?? i %%’82’?3’% %%ﬁe 5. Itis
aspranert thet inte PARC ofypexefh eatey ddaptatiom de ushdlinpéhisdadse. To

. in i nat g..and nol i ndone . .
TSI W Bivol RGN B8 YESHICLE Rl el hd AP AC may be identical to
tied azeppackethaliapbeisdednd PiaRAiiSHoANd. e, DRPgALA QA Brversed).

commonly used in a non-salt form In another

Altgpadtiivelst the erreatmforuts net data peekeint, mayehe differemy from
e e%gyed in conbination with an opi ate agonist, a

B

Y

b
d?‘f nase i nhibitor, such as an inhibitor of 5-
Ifi ; ALY WY och—a
vcl ooxvagenase-2 inhibitor. an int eﬁnlég I|1n i n:lri bi g?l,maz

JucBir8STAdhdrsSioheuki n-1 inhibitorf ap AYERss)| x, (fail)
gntagoni st, an inhibitor of nitric| oxide or ai

ifnhsé&don@rtrahshiigynt hesi s of nitrfc oxide, a
non- st er oj dal ﬁg infl anmatory agent,xor a —-x

yt fomyentigpal eL8CkpseAt iR Rammatory agent, for

Xanpl € Winh a.co und _such_as_acgerarnt nopnenj asprrm,
odf W&d%%ﬂfxﬁfﬁ?m@&ﬁﬁﬁ%flﬁﬁ?gﬁl orret’ﬁaci n, ketor gt ac,
j y y at.l T, pi I U)\i cal . a Stet Ui da:

anal gesi c, sufentanyl, sun |1?1186?c, teni dap, and the

[O0BRE. Si nAt &ind yeceiver, sinopabtta qarhetindisnPecetved successfully, the
with a pain reliever; a potentiator such

admi ni, st ere .
degoded it oferata, pagket aFRPeOPstrYctad and sHBtragiaddrammreceived
d&ta ﬁ?&ﬁ@%ﬂéﬁ%@gﬁﬁi Prd ﬁ?ﬁl’ﬁ&f 8 ivert! 8&%@% then combined

phenyl ephrine, p enflpropano am ne, pseudophedrI ne,
witky e aeceived, datehfore phe | seeond dphnsmissivm. Spatial diversity is

-az I e [ ro. .
2 e%§¥§é§o§§§g%ﬁé F?ﬁé%ﬁaﬁgg%ﬁ%%?ﬁgspﬁﬁ’§%%% %%d“% %2 ). This
codei ne, hydrocodone, caranipﬁgh, car bet apent ane, or

dext ramet hor phan; a diuretic; and a sedating or

non-sedating anti hi stam ne. In another enbodi nent, the

subj ect conpound may be enpl oyed in conbination with

an L-type cal cium channel antagonist, such as

am odi pi ne. In anot her enbodi nent, the subject

conmpound may be enployed in conbination with an NK-I

receptor antagoni sts, a beta-3 agonist, a 5-al pha

ey - o o - .




anounts, as well as any product which results,

directly or indirectly, from conbination of the
wa@p@aittived i ngredients in the specified anmountBCT/US2007/009373

Phar maceuti cal conpositions intended for oral use nay

be prepared according to any nethod known to the art

for the manufacture of pharmaceutical conpositions and

such conpositions may contain one or nore agents

sel ected fromthe group consisting of smeetening

ents, flavoring a col oring ent
ajPEEERFP hEORERIFELT AR BEPe‘f’diB&Pdiﬁ"g Bh Sytiek sl be rmjained
h&leﬁgﬁ% and pal atabl e preparations. Tablets contain
the active ingredient in adm xture with non-toxic
[0948} nac e ithe tgdeivedoiepalaf thedirst pramsmissipn dhas ir Equation (1).
zﬁ’cﬁrt letgaét% ttﬁg %P&gséﬁhigf c%ivetdag‘lzlt?at ga k«ﬂes%rom the received
exci pi ents ﬁ%y or ex nﬁfe I'nert uents, such as

dsatal, i bevoamshkefallewssodi um car bonate, | actose, cal ci um
phosphat e, or SOdI um phosphat e; granul ati ng and

di si nt egr an 1d® annb X L ERIn¥t arch
al ginic 5}1 e n 2,19 ht han \exhnpl@ st ar c@quatmn @D
gelatin o acia, and lubricating agents, for exanple

Pasigies i idmdde@antd Bquatiea (21D t8Théllibitel ®dsbriptios Herbdfedrs

may_ be uncoated or _they may be coated by known

lqoéﬁhm quekhe geerived sigRalnfargtha iserprshdransseispionols waitten as
fhildgsgastroi ntestinal tract and thereby provide a

sustai ned action over a | onger ﬁeri od. Conpositions

for oral (usd -ty dis@ e prdsedifed .ay fard+Del a
[ % ’Le_d T @jf—ﬁ oS T Ll%ﬂ\{aﬁlon (22)
I'ci umi

capsul es \Whgr i) lhg zamt)l Vg (mg

an inert solid di for exa

[aPd2bonat eOombimngrEquatspise(ﬂé) and k%zjlneaultsa in:as soft

gel atin capsul e¢s wherein the active ingredient is

m xed wi t{h @ er{ of2@h oi | Onedi um for exanpl e peanut
oi I, liqui @29)"‘ af f k() or obivgxpj |, Agqueous
suspensi NS¢ g%t + i, b gepe+Nexaterials in adm
W th exci pi-& b3 @bh enf@r1yl he manufacture of
aqueous s §gen) ions. O ly suspensions may be

[dqu?UL?t adqxlba/u@m l@mmdwtenb Iﬁﬁoeﬁslz mtéﬁ%adaamuhnzm system,
suitable_ o -in er enul si ons my al
CeppriRRl BMOSES e bsoReRlted o di‘*g'i‘%ﬂﬂlii%‘s pagretapeand = as
fofuggvspr eparation of an aqueous suspension by the

dition of water provide the active ingredient in

)%?atlon (23)

adm xture W|th a di spersi tting agent,

suspendi g, ;,__anﬁl e_ r ~ r preservatives.

Phar mace t»l OFH‘b sYef) the present conpdigitpdion (24)
may be in\¥ form osf sté’n(‘l*@ i nj ect abl e aqueous or
ol eagenous suspen3| on. Th Mz@hﬁ unds of the present
h@ eentlon may al so be adm nistered in the form of
Suppositories for rectal admnistration. For topical
use, creans, GinNeENt 9, ] ellies, solutions or
suspensi ons, eit,g), contaijni ng the conmpounds of the

pr esent |ﬁv pkl@Anmay ke |enpl oyed. The conpounds of
the present (Lpygri) afqumy al so be fornulated for

adm ni stered by inhalation. The conpounds of the

[O6ddbent | dwerquasi-shatyc atleonuisd, agnitidlstdiveditlyy ia achieved on

a y met t he Sever
rdek R I baB bk I et 0 SR Bt 800 o 21T Shpments
it idaktiitaftibbed Asyubliagi@ldsPutast Seiffe andndroppaiitiate index
Starting materials are made according to procedures

known in the art or as illustrkted herein. The

foll ow ng abbrevi ati ons are used herein: Me: nethyl;
Et: ethyl; t-Bu: ter/~butyl; Ar: aryl; Ph: phenyl; Bn:
benzyl; BuLi: butyllithium Piv: pivaloyl; Ac: acetyl;
THF. tetrahydrofuran; DVSO di net hyl sul f oxi de; EDC:
N-(3- D net hyl am nopropyl)-N -ethyl carbodiim de; Boc:
tert-butyl oxy carbonyl; Et N triethylamne; DCM

d| chl or orret hane DCE: d| chI or oet hane DIVE:

. ~—- A ™~ A N



yl) phenyl Jacetic acid that was used w t hout further

purification. 1H NVR (CDCl 3, 400 MHz) 7.50-7 .47 (m
WQ@R{)07/173980- 7. 33 (m 3H); 7.32-7.26 (m |H); 3.FOr/{s2007/009373

2H). El ectrospray mass spec MrH= 218.1. N[O R) -1

- (5- bronmopyri di n- 2-yl

"Yethyl 1- 2-r4-(5-net hyl i soxazol -4-yl ') phenyl 1acet am de

. To a solution of 0.20 g (0.921 nmol)

[ 4-(5-met hyl i soxazol -4-yl)phenyl]acetic acid in 2.00

AR TR, PR SRR Gt doti s o o 2B rapgipsion are

wsitkben a®falBwe: (1. 20 nmol ) HOAT, 0.23 g (1.20 mml) EDC,

and 0.48 nmL (2. 7’([1 JII; DIEA. After 1.5 h at room

t enper at USRR(AL HR | bea! daire was diluted W fhuat 2

CH2Cl 2, he 5] ree dj aﬂ\s, W th water, and vvashedtiual lhn( %)

bri ne. The organi c layer was dried over NaSO4,

filtered NH g %eintrlal2 diin vacuo. Purificationgb
8

flash chroma Phy § 1 14 cmsilica gel, | i ni¥gpation (26)
gradi ent 38 - Et QAc hexane) af f or ded

S e m
[@4@5 (d Whth Jedpekt ltoHadw 8afd p@.@ket' @_/ a chﬁreﬁgignall IELetect-,mn

J = 2.38 Hz, 8.33 Hz); 7.35 (s,
tq;:hg;qu mayebg Nsedy wirere Hagke: 3221s|—d<)tec®d1m11epmld¢1ﬂ)y from two

d, ,3H, 87
R PR GMEEEE SoaRihem 18130 SOt TR0 4 packet. »
1s4déf5ct@t @M'y' &ﬁé&ﬁé s‘éuYﬁd @fﬁb\ﬁ@issﬁh[ fn other words, conventional

R -I-("5-vinyl pyridi -y_ethyl 1lacet anmi deTo a
t%cgpmq%ﬁplges @qygg 1@n§ @2]4)@1@764%) separately, then perform combining.
IINIEI&IL&R)MIL -9y, béﬁ@@ pédl'éff&h%eyl:ﬁml loe%ﬁélénts gorre rTfpond;mg to

(5- et hyl i soxazol - 4-yl ) phenyl Jacetam de 1 n

xcgpal taparo(Goonty wéwenam opdetrObe derived flrﬁnlﬁmia)tlon (21).
Vi 4 etra 3, 2- dj. axabor ol ane, 0.02
WZ“C %é‘*ﬁ#ﬁé? for ety %é@s( #ﬁﬁﬁ?")s Pal | adi um

(I'l) acetate, an - 32 (0.92 mol)
di i sopr op§Nﬁh‘bh€ dAf mad i n the mi cr owave Exuatipd (27)
m xtLPr s cool ed, extracted with

0C, the reaction
J%I ne. The organic |ayer was

CH2d , and wash
dried oveSNRE—:@D{ edr; and concentrated i n EgGakon (28)
r%lmt ography ( 1 x 14 cm

I|ca nea i ent 4 - 85% Et QAc: hexane)
F%f’de Lt‘ ﬁ%‘%@?’ﬁs‘a& et g2 y$ yé«w&m 3nrhc{t{1|tayhmques
Hﬁ%’%},’&gnéi; %&_&%}l‘dbﬁ\ﬁ 1{'::) 8L h%ﬁhlzace%[ %ngcgor necgtvrv ip 1?3/ present
nR)enk:mﬁ'ﬁwHeh}doﬂiﬂdrihé‘E&u&hbﬁé (2d)land- @8, (and considering 4, > 4, .
5- met hyl i soxazol - 4-v pphenyl ] acet am de To a sol ution
[Qgu6h 1 1 ’ghe{ @rg@n’mmvpntmn may be extended to systems with more
[ I I l
i fyopefBhiL, PRBERe S5t YUY raliples of extension fo a four
amﬁenea@y@temeTaél@e% shows OOQVQJﬁmI@%‘iSB(DMseanbARQ stleeme and
I | Wi hy. g
T%Qfel 075 er 2§‘fﬁ\ﬁ?’ ars%icj) mﬁ?éﬁp rng%l S%lée ‘gﬁﬁ &gg fron ssfully
trangmitted \paskéd beimg replaceghwithl 4 tnew padtetdnt dxcesddricepsith the
nol, and concentrated in vacuo. Purification
P ﬁggj{@ﬁg{?@g flash chromatography (4Qg silica gel
cartridge 20-100% Et ACc/ hex over 15 mn) afforded
N[(IR-I-(5-ethyl pyridin-2-yl)ethyl]-
2-[4-(5-nmethylisoxazol -4-yl)p yl ] acetam de H NMVR
(CDClI 3, 400 MHz) 8.35 (s, IH);78.31 (d, IH J = 1.56
hz); 7.47 (dd, IHJ 2.19 Hz, 7.96 Hz); 7.36 (d, 4H, J
=2.29 Hz); 7.13 (d, IH, J 7.88 Hz); 6.97 (br d, IHJ
7.88 Hz); 5.10 (m IH); 3.62 (s, 2H); 2.63 (q, 2H, J =
7.60 Hz, 15.1 1 Hz); 2.57 (s, 3H); 1.43 (d, 3H, J =
6.69); 1.24 (t, 3H5 J = 7.60). HRM5 (ES) exact nmss
cal cd for C21H23N 3Q2: 350. 1864, Found: 350.1856.
EXAVMPLE 4N-[ Cl R\/I ( 5 brormpyrldln 2 yI

d;+—

Purlflcatlon by | ash?c




NVR (400MHz CDCI 3) d 9.99 (s, IH), 8.44 (d, J=2.4Hz,
IH), 7.97 (d, J=8.4Hz, IH), 7.3 (dd, J=8.4, 2.4Hz,
wo B)o7/13398b6 (s, 2H). PCT/US2007/009373
rRVYN-fC E)- (' 5-met hoxypyri di n-2-vpni et hyl enel- 2- net hyl
rropane-2-sul finam de: To a solution of (R
t - but anesul fi nam de (292ngy, 2.4mmol) in CH2A 2 (10m)
was added anhydrous CuSO»4 (770ng, 4.8nmol) and
5- met hoxypyri di ne- 2- car bal dehyde (330ng, 2.4nmol). The

eaction ni angds filAntennd And

e wet T wirth THZC gmd CO[ICETT T At Eed” LT vac
urirticatiop by f1 ash dhr omat’ogr aphy af for ded

Tiad\2| (1 E] - (S-npt hoxypyri gf #-2-y )WE*-R,}"*GH_G]‘ xy *
e

2-net hyl pr bpane- 2- sul fli nami'de (69] 9% __as saolid
Bafd\Blz, CDPl 3) -d,B. 64 |(s, 44)F 5 8|42 (&* J=3hz, |k)*
19z (d_J=R ablz 1 H) A 27 (dd_1=R gHz |H) 13 93 (g
fi;x,xe%. 27 (,, 9Hp, R ) [fri RVI-=(" 5- nbt hoxypyr i diln- 2- y®

Tao—acal

[~3E y P OParTe l_ \JT BI éxm ulb ru " a oVUl UL; UII UI
able

N-[ (1 E) - (5- net hoxypyri di n- 2-yl ) met hyl ene] - 2- met hyl pro
rane-2-sulfinamd

178C was adMeanaM sol

| sagurate

gt ed with ELURC.
vashed with brlne dri

npg STHE [Artenma)4
S NBG - (Loont )| and oD

ped orga=n il ajer s )
I\/BSO f11 ge}bed anfj%)

¢rineept rated to afkord - X, ¥ xs* (fail)
RI(IR-1-¢5- matﬁoxvo ridin- 2 v]) =thv|]-2-msthvl propa
@4 sul f mam de.x, (400 , GO 3) ¢ 8.22(d, JF2. 4H2x

e 1 27 1Al (m 2H) 14 55 (m 1H) 3 83 (gl 3H)
1.46 (d, J=6.0Hz. 3H), 1.2Bable79H).

(1RV1-f 5- net hoxypyri di n- 2-vDet hanami ne : To a sol ution
of HO in MeOH (10m ) was added I1g (3. 7mmmol)

[Q@7 (1| R) - AlteSnatayelpx ey failtidrpaket yrotrhyy e zsimpbhyemamand a
npgn%%ciig{{jc:g gg ?Bq(?rlesg@ma'n dqq.t hl%prgnt\{%ﬁ rtg{e Vw%%kéélgzr [ed aneousT;r Table
SUHYWM Signal gratnt%ﬁngﬁ&aﬂi i Qgcd}ﬁﬁﬁbep’wtlﬁi ﬁlé/‘@§e§‘ehh Eﬁ@éﬂ:)lori and a

and recr%sta ized fromEtOH and ether to afford (I

copwentinna) Gupple |rqp¢1:1tzve/ﬂ ARRmsheme &5 ap wRewplaxy 2x2 MIMO

}QM ( O%Vcon%ﬁ%r@) sith eSIQe @Qﬁvezﬂ)-AR §&1&(Ige, t]he' spatial
74877 X458

stIH)im 3:hgg 1§ssu®p§sfuljy4153c§wed \]ﬁl@ﬁzblaglq) forzr?j‘,ransmlssmn In

oo GorRRIIT RU0 i el iyl p n T IR PRI D tedemittod in

padethf tBe Blink PadtmiiHerefore, higher spectral efficiency is achieved.

(I R -1-(5-nmethoxypyridin-2-yl)ethanam ne hydrochl ori de

(1.96g, 10.36 mml ), 1-hydroxy-7-azabenzotriazole

(1.70Qg, 12.49 mmol) and diisopropyl-ethyl amne (5.20

m, 31.46mmol) in DMF (55 m) was added

| - (3-di nmet hyl am nopropyl)- 3-ethyl carbodiim de

hydrochl oride (2.40 g, 12.52 mmol) at room

tenperature. The reaction was stirred for 18 hours and

t hen washed wi th saturated sodi um bi carbonate sol ution

and brine. Organics were extracted with EtQAc, dried

over Na SO, filtered and concentrated in vacuo.

Purification by normal phase chromatography (0-80%

Et OAc/ Hex) afforded

2-(1,r-biphenyl-4-yl)-N[(IR) - FIZ(S nmet hoxypyri di n- 2-yl

)ethyl]acetam de as a yellow solid. IHNW (CDO 3. 400

MHz) d 8.16 (s, IH); 7.58 (m 4H); 7.44 (m 2H); 7.34

(m 3H); 7.14 (m 2H); 6.78 (d, J 6.80 Hz, IH); 5.10

(m IH); 3.83 (s, 3H); 3.63 (s, 2H); 1.41 (d, J = 6.80

Hz, 3H). M5 (Electrospray): na/z 347.1 (MtH). EXAMPLE

8 2-( I .r -biphenyl-4-vO N

| TI RV1- <3- hvdr oxypyri di n-2-vDet hyl i acetam de To a




(8.60 mol ) DIEA. After 2.00 h at room tenperature,
the reaction mxture was diluted with CH2Cl 2, washed
w0 booga239n4res with water, and washed wi th bri nepCTg2007/009373
organi c |l ayer was dried over NaSO4, filtered and
concentrated in vacuo. Purification by flash
chromatography ( 1 x 14 cmsilica gel, linear gradient
30 - 65% Et OAc: hexane) afforded
(2S)-2-(2-fiuoro-1,r-Dbiphenyl -
yI)-N-[(I R -1-(5-nmet hoxypyridin-2-yl)ethyl]propanam de
. 1H NWR (CDCI 3, 400 MHz) d 8.19 (m IH); 7.56-7.54
(m 2H) 7 46-7.34 (m 4H); 7.20-7.14 (m 4H); 6.78

(b J=7??H7\ 5 09 (m LH) - 38385 (Q II—I):
3. 60 (q, |H, J =7.15 Hz, 14. 29 HZ)
7. pAy——3+e—SHt—3F—6—7"~

ca| cfirsbrapoRIBoRCD: 370, 1817, Fdundh Guccess)|  ; (ail
371817 EXAMRLE14—(R—p

SV -rsfgﬂ’é‘iﬁ’iﬁ%&?ﬁ}‘ﬁﬁepn 2-yl V2.2, 2- Ml'luo?oet hyl 1-p- ngt hy
| pf oP@ERredrtioHdl Isﬁﬁaled&p’é&«tﬁ%a{imgﬂ 24nfrol )°
wak ar‘lr‘lpr‘l o a mxture of {D\-I\Lr l:\_(!:_

me} hosepyd tﬁhﬂknﬁssibhm?waéhemﬁ}en%mmt hylxpr opane-P-sul fi
napi de (2.4q | Omol) and TBAT (10.8d. 22mmol) ih THF
(100m ) at -55C. The reactTableri xt ure was sti rred at

for n and, rai s r .2h. Satu
R ous. NPRCF e LRBA oo TR PR HOR T A 8 Tastion (1.
A @ﬁbﬁdcﬁhg rddthQfies of the cuitbésafidlyreceived dayepackest x, from

washed with brine, dried over Na SO purified by silica
theinitially raceiyed ﬂﬁya tibbagorpescps follows:

(RI(IR)- %
trifl uoroptiy 4T’2@§§ Wé{ E%\n’éz(? (ﬁ* i (é? de asEqihtion (29)
1H NMR (400 zd’ 0 (4@ 7.32

J84Hz IH) 3.7.22 (dd, J=8.4, 28HzIH) 568(d
]4Hz Tbaa recgived qlggalg, ;Egr the ygcqrgi g.pﬂnsrmsswn is written as
fgll g-trl fI uoro-I-( '5-net hoxypyr| di n-2-yl ) et hanam ne:
(R[(1R) - 1-(5-nethoxypyridm 2-yl)- 2,2,%— )
trifluorofyhytl)> rﬁat(lhy“llbrbpéwel-) | ffimérilde (0p9d.::0 - (30
2 ommol ) pese adglEd ( (tuq:; hg( }{ ), (1319 stufE?‘eé on (30)
roomtenperature or 30m n, then'the sol vent was
[@(\]ﬁﬂjor at eGombaberg Eqdamoﬁﬁe@%/aaddﬂdmsultsuhe resi due,
then separated.the organic layer. The renmai ned agueous
| ayer was| emapolr 4t &gt o giove 0. 67g of
232, 2-trifl or Il - &Bemet hoxy gy n-2- yl)ethanagi ne.
hydr ochl o |%§5 BlVRR:+1)( 4Q0 MC} dé) d 9.59 a%llp?%mn(m)
2H) 3 8. 37 s(, iH)h,'i(zZl)lezl(td;l) J 8.8H 3 IH) 7.55 (d
J=8. 8Hz, 563 (mIH), 3.86 (s, 3H).
[Gosn- ' 3- t MeruiphenYdolyibte! rEq%\A%m%sZ@g) fddépr @ob - fonéwréat by a

hoxypyri di n-2-vDet hyl ] acet ani de: To a sol ution
combaper; ¢he spresent wmr{tm pPelss LAMMBHE [toasalys @%tm (F1) as
dws:"L DMF was added 0.06g (0. 2nmmol) 2,2
2-trifluoro-I-(5- rrethoxypyrl di n- 2-yl )ethanam ne
hydr ochl ori de, OlrrL(O rr;rg) triethylamne, 0.03g

a( Os

(0. 2mol ) tr3.,and | ) EDC and the .

m xture s{gﬁA & tHr % r| at® 6m t enper at ure. Pquation (32)

Purificati (‘'no vvorRup) by?¥rdhar at i ve reverse phase

HPLC (linear gradient 5 to\Bgosl CN H20 over 30mn

@19%% added TFA, O 8 SunFire 19x1 50 nm afforded
(3-thienyl)phenyl]-N-[ (I S)-252,2-trifluoro-I

(5 met hoxypyri di n-2- yl)ethyl]acetam de high

resol ution mass spec calc for €20H 7F3N2O2S 407. 1036,

found 407.1043.1H NWVR (400MHz, CDC 3) d 8.20(d, IH5

J=2.84 Hz); 7.58 (d, 2H, J=8.33 Hz); 7.46 (t, IH

J=2.10); 7.39 (d, 2H, J=2.10Hz); 7.30 (m 3H); 7.22

(dd, IH3 J= 2.93 and 8.60 Hz); 5.73 (dg IH J=7.14 and

7.14 Hz); 3.86 (s, 3H); 3.70 (s, 2H EXAMPLE 15 N-[ 1R

1-

5- nethoxypyrldln 2 Ldtethyl] 2-f 4-pyp-olidin-1-yl phenv

-~ o =




mol ). After stirring for 15 mn at room tenperature,

the m xture was concentrated to give a yellow oil. The
w@R007M2804 hen swi shed with ether to generate aP@hiUsm07/009373

solid that was filtered and dried under high vacuumto

give (R-1 -[5-(2

2,2-trifluoroethoxy)pyridin-2-yl]ethylam ne as the

bi s-hydrochloride salt; MS (Electrospray): mz 221.1

(MrH). To a suspension of (R)-I-[5-

(2, 252- trlflquqetho§y) yridi n-2-yl]ethylam ne bis-HC

(9.0 g5 31 op opyl phenyl acetic acid (6.0 g,

34 nmmol ), H é nol ), and

| - hydr oxy- 74 4z bgnfb??p zole (5.0 g, 37 mol) in DVF

(50 nL) was \&ei&l & ¥$8propyl et hyl ami ne (21. 5 m, 123

. Af t for tenper ture .
[d&%i ure V\A/atgﬁgﬁl é\"/\I/I(Iy adoBe® %ﬂﬂdﬁégﬂ\gﬁs B T ebl a\ﬁ%ﬁ%?euows'
(500 nL) to generate te preC|p|tate t hat was
filtered SMB(d)# dp ﬁgelﬁé wad ng solid was Equation (38)
recrystallized f (~3 g solid/ 200 nL hexane)
to give 2-(4- {

I sopropyl smREY) 3 & Jé%.(s (2,2,2-trifluor o@®di@xioh34)
yridin-2- yI)ethy lacefaniMe (9.7 g, 83% as a white

BB B, TR e 8 (8 T e

[Og‘ﬁgf ?F‘c%r% go%?zﬁntr%az %g%igex( diata méieégglﬁc’l sgp&x"a(tél_yz@r each

tt(a.dsmissﬂn Deftze tﬁ:lrh cbﬁbgﬂﬁﬁg t[ﬁQﬂ:ﬁléﬁ)k)ordB{ é’on;v%liatﬁnal detection
SO(IY%HEHV%QRF k%) (f (é’O se_pa}/atre?)i tilen com mgtpo)s/t detected signal.

A@ﬂm{rfg LMBISE tréddivéiOfs0 QEED LY MW d Ec#lkazron (31) and a maximal

l[ieth Jlacet m.de To _a suspensi on %drox -
r’c}trﬁsﬁ HPEiRg |ysed dergombing @OE‘QéBteﬁE}OH sigyalthe §ombined
SNRor dat® - 2nd, 24t Hikh wm%&ﬂ%w)ﬂ%hcasn 2-yl)ethyl am
ne bi s- hydrochlorlde (400 ng, 1.3 EDC (315 ny,
1. 64 mmol nd h (3] 7- azabenzotrlazole 224
1. 64 m’ml‘}w 93‘ bﬁ% L y;\n/a?%ldadded ( Tquation (35)

N, N—dllsopropylethylaﬁl e’(741 uL, 4.25 mmol). The

reaction nixture wase3kirred at roomtenperature

overnlghtﬁwﬁﬁénﬁbdﬁgﬁaprated to ~5nL and di| ut ed®qyatipn (36)

CHd (50 n) he sof ufion was washed with water (50
whbde andiit, e a 5 S racted ‘h CH2Cl 2 (2

x 30 m_g L iL qﬁjon‘fn rl}z” ar éﬁﬁlﬁgﬁ h\%a*éwz\hl}é%hed with
[ooader ( 5(Bﬁhbmpdhln§®@t‘iﬂioﬂ@@) am‘loa%e Nitt r1atsndwantfhat the SNR

of yl f nd bﬁg n@at@pggglﬁefgy%n? ; a}ag %{)r hlghe conventional

sc%e% Q\hdhﬁﬁy Bi‘ééeht RRE MG, hWIA\QQ\%} IlJy' {) ]kl. tLg’l:mns (34)
2- trlfluoroethoxy%ﬁé@;dln 2- ace anl de as

axafl \@ﬁi)s at ipphetvn thakvke o new a e’e x2@s jmproved using
5 (m.2H), 7.22 (m 4H), 6.68 (d,
g redent fveplibn, dinge ol 7“0 116706 1y . 0.38
[05)53] 00 |‘|2Em%l39h,me"‘nt§7(3 2H), 1.59 (s, 6H)5 1.40 (d,
77 Hz %Electrospra m z_397. 3 &y&ﬂg..
[OB%PLE 1],82 (134;);1%6 o iR ﬁ@ﬁ9¥1pg ARQ in a MIMO wireless

co&ﬂ,ﬁ%ﬁaﬁrjgsy%tgﬁt rifluoroethoxy”pyridin-2-yl >ethyl lace
am de A m xture of

[0?5F14 (I - Fydr oxhpe meshed| oft srpbydimasnfti 1. copprising |a frnsmitter
trangmlﬁtfﬂ éﬁﬁ%@@ﬁv@@dﬂzﬂdﬂé@té‘t@a*b&éﬁ&y | }acetam de (400
1. 01 nmmol ) and/* -toluenesgﬁ%onlc aci d nonohydrat e

(38 4 ng, 0.202 mmol) in tol ug (4.5 nL) was heated
at 100 OC in a sealed tube for 6 h. The m xture was
cooled to roomtenperature, diluted with CH A2 (40
m.) and washed with water (2 x 50 nL). The organic
| ayer was dried over MgSO , concentrated and purified
by normal phase chronat ography (20-100% Et OAc/ Hexanes)
to give 316 ng (83% of 2-(4-
|sopropenylphenyl)-lv-{(ll9)-l [5-(2, 2 2 trlfluoroetho




2H); 3.581 (s, 2H); 1.864 (m IH); 0.935 (m 2H)
0.666 (m 2H); MS (Electrospray): mz 177.1 (MtH). To
w@ 20002394 r ound bottom fl ask equi pped with a nRQNEE2007/009373
stir bar were added 4-cycl opropyl phenyl acetic acid
(1.040 g, 5.902 nmol),
(IR -1-{5-1(2,2,2-trifluoroethyl)oxo]pyridin-2-
yl }et hyl am ne di hydrochl oride (1.730 g, 5.902 nmol),
I-(3-dinethylantnopropyl)-s-ethylcarbodiinide

hl d . 902 | - .
BB G o 7- artibuER Y of sEormRn 2 compeising by frapsppitter
retfalrfsﬁﬁyhﬁgl the qdtabpacldts tblthdOrevebieyr while It%ﬁrﬁinging)‘tﬁbl data

The r uIt| % asc‘.lutlon was ﬁ}lr ed at. t least
P‘t oIt AR Ertherong] FREFA g RaanReror 5 "r‘?ﬁ%{”d?sé" at least one
oﬂ_li_irk]lbL&an pactcétls\&amt sﬁé@sémﬁyttw&aéﬁit&ﬁi WeE] e sepzﬁr at ed.
e aqueous xtracted with_CH The
[098Hbi ned %r ga 1?:3 F&SEP el 2RI ofiTRPItimsats §r$eyyherein

PARE isdpHIfsHndisfoNaraadmistidg fthb Hﬁt@gacli—étg filtrate was
concentrated in Vacuuné/ Pur| fication

[098Pbnat ogt-aphyl e 1etbod,as tnande Bt &f )en@wgments 2-4, wherein
bekh( ‘ﬂhé%%ﬁﬁbfh%&l RRANYhY -editbRinkhlie- i@ (B) Zdtbhhhd)ossd the
et hyl oxo]pyrldln- 2-yl }ethyl)acetanide as a white
tregpdtten toamstgits ol SyEpp ieed x3_viggvoapferpas gt dnitial
trafsmission Zﬂd'ﬂ?éﬂléﬁnts Gaid Qolstlzaﬂé )kﬂat i‘éﬁ'ansZnini%n
s, I H); 147 (m 2H); 0 (m 2H) 590 (d
[096183 Hz 6| H) ; The peethod ps ynan;' ne nf qmtyodlmsttﬂ %@dwherem ‘
bo]th— t}Zes &gaﬁ%é.t]tter %n@5t1té2 regé'Qrer gne'iaée (ﬁﬁh' (j:) -z\t]ri]teﬁﬁaé"zand the
tqq@sngt.q)ar tpamppi ; t§ rﬂatgH)ymlgp $ 8@ (l;ql)%, x@,.&nd g} via four antennas at
uﬁﬁh?garrgﬁﬁﬁﬁ}ﬂﬁ afl Zradfednits AN ymBSAML. Ex2, x3 and -x4 at a first
222-r4- cchoproTSyIphenyIVN— fr|SV2 hvdroxy [ -r5-(2.2.
retrapsmhisgoet hoxy ) pyridin-2- yllethyl acetanide To a
ure
e 01 e (1B (R PE 0L ST mSrs S hegetn, thy trapemitter
txym]sncets@a\uaopeml}qis e;@an% -23 auidf <A abiagzecond retrgnsmission.
) andqtetr 2 t
Bl oo Tom vEay B ok, wERHER) e e Emitior
tx(aﬁSnndtmdiatasssflebmu) X2redhend midrad & 'dmxisr@tramemtﬂgmmg
t|on el o t t
G Rt TS Sheehof BF ElBRIES: 2, birhtafle i d¥Enst one of
tladatet pafket:Old w’qgumes;ﬁ@éy tratisnohtiedeat(r9initial trammissmn, the
tr%n)ltter%e%%glggfll gl?%-{ﬁg "%%g%esgputl A ogﬁgg:?gsdﬁt%g?jacﬁ& along
wit&£ne(80atanpyckah widtinyéplacet asecqe8llyl trangmitted data packet.
vigorous stirring at OOC. Layers were separated and
organi c extracts were conbi ned, dried over Na SO4,
[d065E er ed Bhd cDine emethatde obf | embahmemt Pheomgwidibg nthe receiver
br wn 0i | f.l a h graphy (Si O
e P Fo g o GRS GRREEDT TPTY (e

[(R)G{S([I R) -1 11 (t eThe bnbt;ttoﬂhoﬁ)eaﬂ)oakbr]npno pl(lz coemyxt@mg {ie receiver

< P ORI YL U6 9.8 VLR, B0 Sy rceved

dhtd., 7.28 (m 2H)5 5.92-5.83 (m |H) 534(dd J =16

[(F%Sgg nd 33 535‘915 fggtgxlofisgP @H}'_g"dfsbﬁﬁﬁg eﬁ) @%p}_%wg ﬁ}ez receiver

c&ﬁBm’lmé thﬂans&ﬁﬁ& d4ds abdlibleaditi AP reeivednd atalifterafubtracting
(R -2-methyl -N-[(5-(2, 2, 2-
trifIuoroethoxy)pyridine-2-yI)T§thyIene]propane-2-su|f
inamde (8.10 g, 24.1 mmol) in-a 1:1 mxture of
di chl or omet hane and net hanol (96 m) at -780C until no
starting material was observed by LC/MS. Nitrogen was
bubbl ed through the reaction for fifteen mnutes. To
the solution was added in portions sodi um borohydri de
(3.64 g 96.0 nmol ) over ten mnutes. The reaction was
allowed to warmto roomtenperature, stirred for 16
hours and then concentrated |n vacuum The resultlng

o o . Y. |




yl )acetate as an oil (60
8.12 (d, J = 1.6Hz | H5Ar-
woR2007H2304 H) 4. 19 (g, J =
(s53H5-OCH3), 1.27 (t, J
solution of ethyl
(6-chl oro-5-fiuoropyridin-3-yl)acetate (1.5g, 6.9mmol)
in cone. HO (30 m) was stirred at 120 C for 5 h.
After concentration, the residue was poured into into

wat er m), esultlng m xture was extracted

the §“cc§§§fg}lytwnajgrﬂ$§%t@ fic layers was washed

[@088) bringz. drTesl Iﬁ&ﬂfodl\laff%&lﬁf&iiméﬁﬂ CEA)t ¢cthpdsigdehie receiver
vacuumto afford 0, 8

PEHOERIRS 8 Iymf?ﬁﬁm%tfy?‘mlﬂ the posyeeaspiullytrgnpmittogydata packet

a% eh&M3tia8 @%ééﬂs&@ﬁla%)i tthethelw dbth packet ht ThéaiddiheH) 5

51 (dd, J1 8.4 Hz5J = 1.8 Hz | Ar - 3.70 (s
%q_@_] OCH3) ! 14.A The ypethed as in any one of embodiments 9-13, wherein

thé- ﬁﬁéwc@ss'i'aﬁ& uarag@mltt@an daté” @&%&I fs %@1;( 2repeatdd Grithout
mol ) and pyrrol.idine (2. 7 mmol ) i n di oxane

Cb%gwg)a foamagiasipan mltlehtraeswww ght. After

G@TRIeNt r ajhson, ThE nbiEdhieiNasyPsKd bf 8MbRMiRERR 9Bl Gherein
to afford 1.2 gt (20% of (5-filoro-6-
I

% . 1H NMR (400MHz5CDC 3) d

H 7.50 (dd, Ji= 8.4 Hz J2= 2
8.8 Hz, 2H - CH2CH3), PGI/632007/009373
= 8.8 Hz5 3H, -CH3). A

thy rumsuceesstylly mmsrmtﬁs@dﬂtz) areeket and dhgrrew odatagpagket are
4! dcgord]aﬁ'cyWIf'gQﬁ% 31}%@ Qcﬂexxﬂel (br 3
°H S, 7. 54 2 Hz, IH

[097H) 3. 806( m Theimathpd agHR)any3ou® of ﬁmbAdm@mgs 9-350gherein a
4 T 0,
et i B 2T ikl DML S ransmivied
data packato- 6 pyrrolidin-I-ylpyridin-3-yl)acetic acid

9 m;l, .
[(%@] 2L£ tr |% Puor oemhal%/?n?/ F1 g f Pr? gfhf-l?/ﬂse% f1135/’| g%erem 2
fmaﬁ @rhﬂnerlwh deta packet] is differentnfyomOtiz] sueeessfully transmitted

?) gﬁpt hyl am nopr opyl ) - 3- et hyl car bodi i m de
oride (47.1 my, 0.25 rnrnol),
[(DO?%]dr oxyi18- az’Ebelmeithoriazsohe a@&&mﬂe of) Bobodsments 9-1dnavherein

09 gq ? L) 2.0 M of

ﬁéﬁ‘ﬁ(ﬁté% ﬁyﬁm%'gg%g% ta ttmrge rqmca ac%fsm e was stirred
[@@74]lo0m t @8per At dransmittert fhounspleﬁ&mtiﬁg)rHFARQunn waMIMO

'“?llﬁélgm l&ﬁ:ﬁ%xcatm% Sb}ystgr epar ati ve reversed-phase HPLC

[@ATH- f | u020- 6- The tedrsthhibtdr-of lepybsdditinenB8 19 jorprifing)at! lehst two
5;c§ 2 5252-trifluoroethoxy)pyridin-2-

AHTEHY | }acet ami de bis-TFA salt as an oil (53.0 ny,

[B9761%9) ; 1B NVRThé @8dddrmit b3 mHodindeht( By dob)prisidg 4% H-ARQ

ol e 5 e PRl i

ahkbnnds QAd(cptramtmBting thd dafla Phackets I=8t dekdt, odél)df the data

p3ckely ipof oo iU BBt ay) iz 427 1 (WH).

[OCEXANMPLE 24. 2- The cﬁiaﬁsﬁn&erfdweﬁomyi&ime;f%mbodiments 19-21,

-N-{ri RVl -r5- trlfluoroe ho ") idin-2- yl
BRyeiog & sPREelis 6 STATROBIG oot RAget Jagih pthpeonal
sp&édamgémwnﬁrlfsrﬁéurgnﬁmsgm{e added 2-_(3- 190. 0

ro- uor ridine-3-yl)acgetic aci
[@]@3 %’ E% rangmitien 45 0 FRY (9006 TRY P‘)“%tﬁylg‘zz
wHedefir EAHG gtﬂw@mmod !tfbﬁﬂh%ﬂh thel@at2 Paelkbtsy, 1.000
mmol ), |-(3- dinethyl am nopropyl)-3-ethylcarbodiim de
hydrochl oride (192.0 ng, LOOO pmol), |-hydroxy-7-
azabenzotri azole (136.0 ng, 1.7 Bo mmol ) and
triethylamne (0.2790 m, 2.000 nmol) into 10.0 m of
CH2Cl 2. The resulting solution was stirred at room
tenperature for 3 hours. The reaction m xture was
diluted with water and the two | ayers were separated.
The aqueous | ayer was extracted with CHzd 2. The
conmbi ned organic |ayers were washed with brine, dried
over anhydrous NaZSO 4 and flltered The flltrate was

o T e 1



EXAVPLE 27

2-r4-ri-nmethyl -1 Hpyrazol -5-vnphenyl | -N-ffIRVI-r5-r2.2
WO 2e0un23obauor oet hoxy' ) pyridin-2- yli ethyl acetBoi/us2000009373

a 5C solution of 5.00 nL (60.9 mmuol) n-nethyl pyrazol e

in 100 M THF was added dropw se 381 nL (60.9 mol)

1. 6M n-BuLi in hexanes. The reaction m xture was

warmed to roomtenperature, and after | hr at room

tenperature the reaction m xture was cooled to -78C.

mL (79.0 nmmol) isopropyl borate was added., Aft
[097(% h at24.78(The HEaRumsten RSt 3% %oﬁ ofiment 119-23,

wierSibdth &N tihsmitbs 468 4l debdides flbidOtw¥eD) antennas, and the
concentrated in vacuo and azot;@ged w.th toluene. The

contsoller fpnymie dateesymbolinsldfad ot &da o ppfenERs-at initial
t%&s%gﬁwgg?ﬁiiﬂ%@ta apthbb1OED a8l 2Dl %’tlrﬁflsﬁhéé‘i/&iS

were a . r at roomterrperature
[0Q8Mti on Bbxt uTbev\Ta'Qnﬁmlﬂtté?eﬁf A1 JORY) RQEN 1OF a&rehodmﬂ;lts 19-23,

ﬁlﬁ%ﬁ%ﬁ% Sk %é’eﬁgex‘ el dtoube 4)6‘£‘J§b%nnas, and the

W t vvater rled over NaSO4, filtered
comidoHen ctemmtteddatﬁ ssaobolst 81,a%2.0k8 andad yidgur antennas at
.| o 4 = I | r
1%x1_t ttg%llr\%rg.bs%fbn adﬁrlﬁ‘éﬁ% a!%X gjmb%lgiggv%ggg Eﬁiléi{i{% W a first
retxﬁaysmlsmﬁi (d, 2H J = 1. 92Hz) 4.04 (s, 3H); 1.35

12 S f agsea
[égssl ol Con Fallvﬁ%g gfrggsgﬂ(t%gzg% %ggocimze-m 25, ]wqgrem the
tﬁax(smnttni'o phamgrhits Ndatd Rjyxhbgls- 82,, ZR- %3 f dndr oult dx @) pecond
?g d s%‘é(l]ethyl}acetam de, 4.95 g (23.8mmuol)
-rrarlefﬁ]f/f- -(4,4,5,5-tetranet hyI | , 3, 2-di oxabor ol an- 2-
[9082]1 H pyRdzol Ehe. 1ﬂ'angm@ttél7 6rofol §mbodiment 26, wherein the

MEOhet\%gg 3%2& %015* oéla%e’g%ngggﬂ%h x4 @t a third

rétr 2 RSReH. After 12 O h at 1000C, the reaction

GRbe" T el i ke ratrn i, SRR 0 oo AgRh b oama

ted:gaiteed ﬁny'eﬂi'anﬁﬁlbdiﬁgeﬂit haaet tiaSda ﬁadkte&ir eih #inel antennas and

concentrated.i.n vacuo. r|f i on
SRS oS aarh PRk, e BBk Lo Bt fhdSlhsa pagkets is not
s@@cessﬂtﬂl%%ﬁh@ﬁiﬂ;&d&ehn ﬁﬁlﬁalﬁaﬂh@h%@omol id was

[éégg)g/stzal[ lglggled AL xg'%%/ | «gth L&ﬂgletn% Z%f fcgrrn(i!)nsmg a%ontroller
£6r YdohBkvEnN ]mbL {E{ JARQ | trhBsthZter Zuchi thatobaBt by yhpsiidcassfully

t(%psqnﬁlt%ie Ela Pﬁ aigl 7gfg'inlflg|utli\:|$$ qp&wit'hssé%(f) '\/Elazi(,)asgac%s?f which
réb?aceg a?s%cééﬁsﬁﬁ@ traﬁsﬂﬁtt(abrdada phtket) = 7. 15HZ) 6. 30

é = 2.01Hz 5.13 (m IH); 4.38 igg 98.29.
[ 08)'13]Hz)  $90 The Snsltf@ﬁ 2%, mzﬂ?y inﬁs" (am diments
Wwhdi@in iRVRI{fateBRAG HFRASMOBLE ddAtAr PadksR |iE3MNMERly repeated
419. 1682, Found; 419.1690. EXAMPLE 28

withgut chapging p-fermabyazol - 5- vnphenv h- N-(

[BOYE] T 5- 1 312. 27l Hdiﬁhﬁeﬁ&oay)ﬂybwl ena ofy bir@loBithlents 28-30,
acetam de To a solution of 3.00 L

wheseirp ferpat dewthe naw fata wkﬁtrﬂs Jéﬁiﬂt\% tQ dtpggsuccesstully

t’l)’aﬁ&:nﬂ:téd?aalga et 4-met hyl -1, 3- oxazol e- 5- car boxyl i c
aci d 20.9 mmol ), cesi um car bonat e,

.1 qg.(14.0

[ﬁﬁﬁﬂ) tet r3a?but)'ﬂ eaﬁarmmﬁ#eéh%rwenﬁoﬁaﬁy%f Ogaﬁants 28-30,

e[{,“F;lr) from the successfull
b| s(t ri tzcg-gn phtclalg ?Wne%agg ?%:tljﬁeﬁ = dlffel:&efntteros 00 h at Y
1400C, the reactlon m xture was. dlluted with CH2C
washed with 10%citric acid, washed twice with water,
and washed with brine. The organic |ayer was dried
over NaS q 4, filtered and concentrated i n vacuo.
Purification by preparative HPLC (5 -> 95% CH3CNZH20
over 20mn, 0.05% added TFA, d 8 50x150 mm afforded
0.730 g (249 [4-(4-methyl -1, 3-oxazol-5-yl)phenyl]
acetic acid. 1H NVR (CD30D, 400 MHz) d 8. 14 (s, IH;
761(d 2H J 8.32Hz); 7.41 (d, 2H J 8.33Hz);

~ o~ A 7 ~1 N PN =] r ~NA N




EXAVPLE
322-r4-ri HPyrazol -l -vnphenyl | -NNUR)-1-r5-f2.2. 2-trif
wo c@roedbhoxy) pyri di n- 2-yl 1et hvnacet ankde To a BOI/IB2007/009373
round bottom fl ask equi pped with a nagnetic stir bar
wer e added 4- iodophenyl acetic acid (1.048 g, 4.000
mol ), (IR-I-{5-[(2,2,2-trifluoroethyl)oxo]pyridin-2-
yl }et hyl am ne di hydrochl oride (1.172 g, 4.000 nmol).
I-(3 di met hyl am nopropyl ) -3- et hyl carbodii m de

h rachl,o |de 767 g, 4.000 mmol),
£ﬁ§ %599i %g% zotriazole (0.544 g, 4.000 mvol) and
[a0gsgt hyl| ag3.ne THe ltrbnghittér G30iwmay dnet of dnbodiinents 28-31,

CH2 The resul tj sol ut.i Qn s . stirred at room
Wit BARCUAmeros o S Pt gng FRe Aot RE
[gbdopt ed W4 h WAtiRkeidBfl f6i Emplndaty SH\I‘H{Q ﬁe@dﬂﬁw@j wireless
The aqueoqus | ayer was extracted wt d 2. The

COPRIHER IR §EFHPRY | ayer s were washed mnth brine, dried

o] anhygsousThi re6iedfl of idniisddhent B, f ddnt $:34i8VAS least two
concentrated in vacuum The residue was dissol ved into

(20 m). Hexanes was added while stirring until

[Gdgght | y g6 0udyhe Ardtbivef & ¥abalilé ¥l | dmprising an H-ARQ
crystallized on the wall of the flask. The m xtufe was

regeivardgr recaiyinglatafroma transmibieycthe trassmittgn refyappmitting
ahhanmaeaéﬁmwfa&aﬂ@ﬁmedvmta B&emeélosg %1&10 am)n)ew BhifDacket

under vacuun1to give 2-(4-io0

wikch replaces g supeassfulbt tvrypymtﬂa'g;dqt@l mclzetywpep rafl lpasteqne data
pgb]g& 1§§109 s\ﬂ@e%@flﬁ]?] deCin/e}ed? &ptlﬂa }_B%%e@ver %Haygﬁﬂ&%ﬁsrﬁ%gmn

[CP@B ]2 ; 37 223Tb@|dreqpmer2 c8"9 emzbodamens 8%, He@nprping a data

T

[0093] 4. 3838 ddThd receieF W, einbodifens B7Z, @impriSingl: data
PP 5 ot hiofrothaBatitty e o Biniplly received dytp atter

sublagpﬁmg thesawkessfmlyniracaiged data packet from the initially received

dgtté, d whe gquhﬁ]ay d%te%\l‘ %‘éé&& &Jrgvie(s%i% etéﬁsfdcgosrjggly] %%(:A}Qsomitted

datmll)a,ckpy r&mblthe( ﬁGWO@atrcg paks? %aﬂmf@ transmitted together in

L do nmg, 0.05000 mmol ), Cs2CO3
%%&%&s%m% é%ﬁ%ge&s?’j and Cu20 (2.000 ng, 0.01200
[oa8dl) was3addethd récmtelcisﬁ:i ahy ohbefreaalnddinients 36{38e wherein

S._mcro di ate t O 0C f r.20.0
ﬂ\lcl:\%o et c?)él\?%@ réirrrlﬁrerfla egr ga hdP acfzkleut &4 SW’P??} Cﬁ—elf ?\&a without
ch2ongingla) foridu. suspension was filtered, washed with CH

(3 x the filtrate was . .
@@%’ entr a%%du%?é? r?‘éedﬁ?eﬁs Pt BREGPE. °\Qlaﬂ?éb‘i’dé§%e&ﬁ% 3§39, wherein
apforinht dolr tise ngwr dxiar packebds addlitidalito eveudcb&hlly ltethsmitted
aSemoyn (65.00 ny, 64%yield)
%-"tnga razol -1 -yl)phenyl ]-N-{(I R -1-[5-(2, 2, 2-
[a096] | uor ogl hoxYheyeddivér 2 il hey bnkjdeptbsditRntsl B6/$9Rwherein

o35t oy o oy bylket 3 aifongt frogk iy upoyly ressmiteed

datd packed8 (m 2H); 7.217 (dd, J = 2.84 Hz, J 8.51

[(}@7] : ::')l) ’ éltimgggéxg&e fgatu%gsz ggclilzl_q}énl_nl)gn 62f7 é%e lglﬁdesei:]lp;nvgﬁtmn are
d&schilsed( 648, the iaréfe%dl‘@mﬂokﬁmeﬂtsg@ &dicular c8rd¥fnid#ions] each
= 15.93 Hz32H); 3.617 (s, 2H); (d, J = 6.78 Hz5

SFD M5 (El ectrospray): niz 405 1 (N%FD TABLE | The
foll ow ng conpounds were prepa}%u usi ng the foregoing

nmet hodol ogy, but substituting the appropriately
substituted reagent, such as organonetallic or am ne,

as described in the foregoing exanples. The requisite
starting materials were commercialy avail abl e,

described in the literature or readily synthesized by

one skilled in the art of organic synthesis w thout

undue

T L ~ /7 A L T T T Y A1 F 7 1 =\ 1 A



2-[4- (I Himdazol-1-yl)phenyl]-N 337.3 [(I R-I
- (5- nmet hoxypyri di n- 2-
wQ kgoetiksph4 acet am de2-[ 4- (3-fl uoropyrrolidi n-| -PGBEBSRI07/009373
yl)phenyl ]-N-[ (I R) -1 -(5- methoxypyridin-2- yl)ethyl]
acetam de ethyl {[6-((IR-I-{[(4- 385.3
i sopropyl phenyl )acetyl ] am no}et hyl)
pyridin-3-yl]oxy}acetate 2-(4-isopropyl phenyl)-N
{(1R) 1-[5- 349.1 (1H pyrazol -4- yl)pyridi n- 2-
t]r?% h% lxy p%&?c?nd@ezwéécf L.ﬁkx l\?/{_tg_ﬁ the géhoe)x(*qlegpur%s a%gse'léments
Of $bpropmfémped rephhetiateats do N nous combmatlons with or without

é:% %:a 5regr 3 r oe{x%egxl} t4- _%’ 1:% y (4I'he me%hods or flow
c]EQ)rti I(rﬁvidledrmmtrel phtese®t uﬁ&fhtlon may be implemented in a computer

thy -2-(4- oxy-3,4-di.hydros .. .
E‘Fﬂ 0 ’(eyfl g@’i”é{\)r/ﬁ Set"r&%‘%Ri’gﬁb-"fl’f?-db 1 o S9Rg ST zeadable
s’fjb@ﬁg@l h)ahtfi ﬁor%x(eéuﬁﬁﬂ rb);zxa g?en&'_ﬁ%lhyﬁr@sé-computer Or a processor.

[ chromen- 7- cet am de, ]

Pi/p £58 F%B?\lmetﬁﬁgﬁigd‘?r%ﬂ%e xineggmx% jgclyde a read only memory
(R@M)py ar Q'b.n&oﬂﬂ )deesddi medrory! KRAMY), } aCaepibtéle cache memory,

S(IE -{[2- (4-isopropyl phenyl-)- 453.5
3 SEYORY | W§dm@g@ew media such as internal hard disks
aﬁ&tﬂé)ﬂchzablee&ﬁ&!d] hé&lFi}aelim(,%ﬂH PR mdB{x dach as CD-

Rﬁ}% %Se dc‘i-}%ﬁl(-aﬁeffafr’? eneéﬁ"&%ﬁ%((l

[0R)98] - { 5~[ SuithBRP [2BydsafRsn %Cl@l’de39§7 4yay of example, a general
oxoet hoxy] pyri di n-2-yl } et hyl
p}WOW05§§€ﬁy P.) %Reé:fay&npazg)qqg[qqocessor, a conventional processor, a
digitall- éignhP E&o@égﬁmePb dh Npldral3BP of tilckEhd¥edsods, (dkie or more
i.sopropyl phenyl )acetam d
qoprpgegﬁqr@ﬁw aﬁﬁ@cﬁ?p}m N"{:]Q RRYSP cpre, asgmtpoller, a microcontroller,
Al %;lllﬁjgﬁlbﬂls cite a at%dyb}ﬂ%ﬁﬂsd(ﬁ[‘SICs), Field Programmable Gate
b%y‘?Wﬁﬂ Gfpﬁ @ eunpq of lintegrated pirewit (IC), and/or a
siQ{t gpy! ) acet am de
-[ 5- (benzyl oxy) pyridin-2- 412.2
IQQ% hyI }AZ-PFﬂﬂe@BCH- pgr raskodigtiyn piwitly | jeftvearerindey be used to

ROt B DGR S LT i ot ot it i

TS T Fegpi pvieiniE MENT) mr@mamuaaemmm radio network
W Y, ];5[)\4 00 R
C(?Ml@%\m gf\li C‘%?e(ﬂglr t(z‘s"e%nt |Jﬁ\genﬁ oér: 'S rl'glzmtagd be used in
ceflinatiden Voﬁnmndtdaﬂ,llmplsgﬂsnmd;m Nordw mar and/ot aoﬂtwmt temch as
g.ﬁﬁgt [ t t hod r
a%r et gﬁ%ﬁ{kéﬂ@ﬂé gn&ﬁ.h@ % | %°?‘§’pe% e:?fée %BFLQ gtwug'ratlon
d¢HeaARpaakez, mcrqﬂhenen@ m1em$idn tﬁaescmVQm,Ha KdviddFree headset,

o MRS, ST R Bl 98 b BRI o s,

ligeizd crystah@spllayedlsﬁ@) chsplapi mait; @rm oygdinsligit-emstlirg diode

(GEREE oo, & TR R wher, et R HRS B R odden game

player nsodules aﬁLMntéMI kmow:sé?aal?i@/gﬁ Jﬂ@cweﬁeliﬁolobﬁllahrdd‘l fietwork
mtter retransmts a faile ata packet. [0006

(W%Og“{eechni gue used t o increase Sata rat[e and]
system t hroughput. En a M MO system a transwitter and
a receiver use multiple antennas for transm ssion and
reception so that nmultiple datf%itrearrs are
transmtted sinultaneously via [ tiple antennas.
[0007] Different H ARQ transm ssion schenes have been
proposed for M MO systens. In a conventional sinple
repetitive H ARQ schene for a M MO system synbols are
sinply repeated in a subsequent transm ssion if the
initial transm ssion fails. Table 1 shows signal
transm ssions in accordance with the conventi onal
sinpl e repetltlve H-ARQ for a 2x2 M I\/D system Table 1

F A/ 'Y e oy o o P o 1 A N~




received signal in the retransmssion is witten as

follows: Equation (8) [0013] Conbini ng Equation (1)
wa@pa7Hepeet i on (8) results in: Equation (9) [00B&l/USL00Z009373

high SNR, the SNRs for the two data streans, after

LMVBE detection, are as follows: Equation (10) and

SNR(X2) =: H]A Equation (11) The SNRs are 3 dB

hi gher than initial transm ssion. The SNR ratio

between the two data streans is the same as the

initial transm ssion. [0015] For the STBC-based H ARQ

the signal received for the retransmssion is witten

as follows: J + ) Equation (2a1Ni8016] Conbi ni ng

Equation (12) and Equation (1) results in:Equation
Whed)iscbgmwed i8¢ hi gh SNR, the SNRs after LMVSE det ector

for yhe t RS ubomatiRrePeat Tequest (H-

SNR( T)L<'2) Aﬁng%%’%ﬁ} Equat ?%ﬁn??li’;ngdn Conparij néggéa 4 ..
ABRain onanyltiple-igput) mydtipleraytputt (MEMO) evizelass 1 gpgpmunication

- HARG es the total SNR across the two

S&Etggl’gtﬁéggﬁsocon% ﬁ?d ‘o the sinple repetitive H ARQ

whenatthensmnidter trapsmittingmt lepstcivg datgeprokety tp 3 Fereivegy and

ar apgeo @%MSQQt@}%@ﬁinsn{iE&gxé]thglcﬁﬁg.eﬁaclde& 8 ide receiver while

practical systens, to achieve the maxi num capacity
redifrengihgbythehdaka Madiednnil | am odthagenale spredding dmanner for

each spati al..d e [ t I atat

SRR RIS o B eRE, R ' A e BRRGRTHE Y successtully
traafseritied.t 0 as per-antenna rate control (PARC).. At

the initial transm ssion, the transmtter, (e.g., a

Node-B), would all ocate a higher nodul ati on and codin%

scheBe ( MLBp methodeofaltion dawhitdin peniagitenngieaenptrol (PARC)
.al |l gcate | ower t.o t awth a lower SNR
1%?%@%"?%%%ﬁﬁ§aP%nggﬁ%ﬂ%fégﬁagﬁéﬁg§ne for each antenna
" when retransm ssion occurs, it is desirable to keep

t he ganme R ratj o, between th enn t .

ot r dnom SBEoREUR L ARET o IhGRhCBERE (B Ghpsrmitter and the

récpivdr itebhudeniav SR antemsss, and thattaassmitberstrahsmitsplagh eymbols

comyi ni ng.as shown in E ion (14).. Therefore., t

<6 FRE P08 4R S B Bt HE kheleiion i £p8b8is dita symbots
xi Aad -aslaptrétrehymiRiunge data rate per spatial stream

(e.g., PARC). [0019] SUMVARY [0020] The present

invention is related to a nmethod and apparatus for

i mpl arent kg e iofl claildh MOwhdreie botic ahsUtthnainidar and the
system, transmtter transmts _at., | east t dat a .
TBCRIREHR smaual TR A pmseanionnaad. the “Gansuiler Yringpits data
shRfbollat:a, RACkSt Snd Sk NOia FOEE RESEnhAy aftr Avitial ttratsmissivon, and
transmtter §ﬁ@r§nsnits t he da%&ﬁpgc%et whi |l.e .

tranSTRLS GaFR SYREoB At %3 tahd it PSS EERSPIERPRadi ng
manner. Alternatively, the transmtter nmay retransmt

only the unsuccessfully.transmtted. data packet  al on
wi t h%a nedhgatngt Rtf’ya‘m ewglﬁﬁﬂ%gpﬁa;rﬁnglﬁ‘&?% ixqpspyts data

s I, 66 d.xdalnd -RAGKS kecoHiBratsismaREBhUl | Y
ransm tted data packet may sinply be repeated w t hout

changing its format. Wen only the unsuccessfully

trangy tt ggedafcthitP 6K elaiins 5 Whés Hhe! REnsin@ter Wdddmits data

t he new data packet, the_ transm ssions may be conbi ned

synhode By cke rFeang &t aha thindd@tpnsmissieRet and the new

dat a packet sinultaneously. [0021] BRI EF DESCRI PTI ON

OF THE DRAW NGS [ 0022] A nore detail ed understandi ng

of the invention may be had fromthe foll ow ng

description of a preferred enb@dr ment gi ven by way of

exanpl e and to be understood in conjunction with the

acconmpanyi ng drawi ngs wherein: [0023] Figure 1 is a

bl ock diagramof a transmtter configured in

accordance with the present invention; and [0024]

Figure 2 is a block diagramof a receiver configured

in accordance with the present invention. [0025]

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

F A/ oy o - T



Equation (15) [0032] Conbi ni ng Equation (15) and
Equation (1) results in: on (16) [0033] An LMVBE
WO e@ei13n4 t 0 esti mate cland 2from Equati on (16RCT/HS287/009373
follows: Equation (17) where [0034] At a high SNR the
post-MMSE SNR for the two data streans are as
follows: SNR(X1) =2 1 ; Equation (18) and SNR(X2) =2d7
Equation (19) Nn [0035] The total SNR across all data
streans is increased conpared to the conventional
sinple repetitive H ARQ scheme. The SNR after
r et r &nsni Asmethadsfosimyplemgntinghyhsid aptanatin gepaap)request (H-
ARG B\R ‘hﬁ‘ﬁltfbl@%ﬁ‘@@ BnlBp14-BRe AL ﬁvﬁmaﬁ&etésst OnSRiRcation
as the initral transm ssion, whic desired
sygigny the megthpd Romdntngd M MO systens. [0036] The
orthg %P%@!mﬁ%xe& iRESLL 1260 S 561 BadRts Bfa %ééérlréf and

exten to nore an two ant enna Sy stens. Assum ng
synb#fl atkeesbene of !bbe dabm @ﬁiﬂﬁté ds @b rsum@nfvélynﬁgnsmtt@d at an

c The, o (efeTcYel @g&]&gﬁ%s
Htﬂ&%r%s %rasnsslngirlélglggf t El?en flr?% det erm n&g 4ANDy b;ﬁ?ﬁccessfully
teyrgmhittegdudatoprackel albmeg evithl 2 snew dadm packetr y rerlaces a
E'[i'l X Xis transmtted during
§Ecges%_ Ct?%ﬁ%%r#é%?%ﬁa H&'ﬁl{?llte 4 shows si gnal
transm ssions in accordance w t h the present invention
for gn ex I VR, le 4 [0037] In
acco?dancg‘ﬂ\%lﬁ %gé)o%t%ﬁggr enbodi ne ?Ilgg ?ﬁe pr esent
[ nv ehbe wr;emdremnetmonhgtthe stcmsﬁunllcfttednsiaitaeq;) dateepackies;

no ccessf ul fal | ed,,dat acket
"0 BE SRS btRETe §hs nofetalyl, taha iyl PR HAEL from
1ﬂﬂtealypmckﬂtedrcmnhaces the successful | y transmtted data

k F t _
ackEPe TR CORPHRE, S TPy T b el eeived
dzlmﬁ aﬁpa ekbtra)(ﬁngsths wacessfulilyl tyanﬁnmtmia databpackzbat :md

g]tl snot. !g.n conventi ona Stpenﬁt h paclgletg,ssfuu

x an ?<2re§F’e °F e PPHRERTIE & pgﬁﬁ%séﬁt% |y E‘FH R orgeesstully

traddinitted @aies patketntettiel mitiabtilansidissibaidngdtipanewtdatd packet

s, retransmtted and the successfully transmtted
l?ﬁéf‘menﬁn?enot transnmtted. Instead, a new data

packet x3 is transmtted al ong vvith the fail ed packet

[ 003 Tabl e | tr nsm ssi ons
acco|9danc 1??92 g,cgag@n? ]% Hﬂauc&:essfuily transmitted

d29A ViRitke® riglsnﬁisgcrep&ﬁdd HvidReus @heﬂgm‘goa foPma¥ iy initial
2x2 M MO system |In the conventional STBC based H ARQ

tERRMISEloRet s , and x2 are retransmitted in different
formats as shown in Table 5. I n accordance with the

present inventiaon, n dat a_ pack x3 repl aces the
succd¥sf ulbp raskaid, of gaa\ek@tw emmttrtté% vBsveRBHY transmitted

RtBE=kreE dnbHABRR &Y ﬁ'{a@zmpaaﬁé*: hdtLafinked ialRorReketwiKE space

and the neM/data ket are transmitted as in
tipppblocksca ébﬁetﬁéi HABRGHAeMe- Table 5. It is
assuned that no PARC type of rate adaptation is used
in this case. TqQ si ify receiver design, the fo

of tHd- nedhsaariodso rﬁ‘dw%@ Vhersin @aformatifpe ﬂa%esw d5ta packet
iDaddtRRical tb Phd BEcRSFANY thAARSMAAR pddkes: . CONj Ugat ed
and inversed). Alternatively, the fornat for the new
data packet x3 may be different from data packet cl.
Table 5 [0039] At the receiver, since data packet cl
is received successfully, the decoded bits of data
packet 1 are reconstructed and subtracted from

recei ved data for the first tr&snission. The nodified
received data is then conmbined with the received data
for the second transm ssion. Spatial diversity is
achieved in the retransmtted data packet, (i.e., data
packet x2 ). Thisarrangenent inproves an SNR of new
data packet x which will be explained hereinafter.
[0040] The received signal of the first transm ssion
|s as |n Equatlon (1) ﬁ#ter subtractlng the

S o o,




Tabl e 7 shows an STBD based H ARQ schene with the

successfully transmtted packet being replaced with a
woew7paiket in accordance with the present PCT/US2007/009373

invention. Table 7 [0047] Alternatively, the failed

packet x2 may be sinply repeated and a new packet x is

transmtted along with the packet x2 sinultaneously.

Tabl e 8 shows signal transm ssions in accordance with

the present invention and a conventional sinple

Cyotdm | Fe ot g warR & TEgel i1 (he RERegta packet
is@ifferent fidm tpoddcaéssFille amdshatteddatdgaekest. ul | y :

received is left blank for retransm ssion. In
accordance with the present invention, a new data

packeB. X3The rhéMeandfidLsh iTwhbASE pek-ddtenkh 3hke BRRKALPARC)

.Therefore, higher_spectral efficiency is
is,perfexragd fopdrangmjtsmegthedatamagketfed si gnal of the

first transmssion is as in Equation (1). After

subtracting data _bits of the successfully received

dat alpackét "PPERiteR formplgmeptingayhrad) aysematip wepeat request
(HESRTP $n 3SmuMipRVYS:; uV\QmM]p%-Suﬂpdt (MIMO) Rvifeleds édshithnication
"2(0/ Equation, (29? [0049] The ‘received signal for the
sggeghdbe transmidtarcemprisipgt t en as fol lows: fy, (t + =

f u Gt1edst tivo Bk N1C + 1) y (t +1)J h Equation

(30) 21 (t +#1) h 22°(t+l)J[xJ (_+I) [0050] Combining
EquafPRoksAREY ) trangmitiey forJuansmithingEgtialensh tywldata packets
sif-.xglglﬁﬁ}le&ﬁ]s‘ﬁ 6ad Pe SRhndY A AL{rAASmitly B datd) ackgts if at

owed by a conbiner, the present 1 nvenhtion applie

leagipEe ol thoHeta Pegkets brngtaiccensylly tramsmittedashdn (32)
1" SLORERY o g G S, o

X3 axe as
nEpRgrifonr¢i@gpssdRion.3 ) | d 2 - - 1 - ; Equation (34)

V. di J No where , = 2f/z12 |2 + | 22 |2), 2 =| p

|2 +] A2 1|\ and ¢ = hu hl'2 +h2 h2 ' 2 . [0053] For a
convéht i offhe trepsinitéer ofl alaim sl4detheréiad peepatatel yafeocontrol

: S5k ej mhi ned. 1 n ot her
CGAR) 14 BORGRE) B0 BRhGREE AR ERTRRERr: Tons ( 20)
and (30) separately, then conbine post detected

si gnal. ' L E receiver is used sol ve .
Zauatvon POnASe i el Sa 1 phErdS Tk B Brigpiter and o
rersdévkrt ineludeErbio €2 )pastentiat cand sdhe sbatreller thensewitdidaes symbols
SNR.for .data x2 and x3. at. hi gh SNR.can witte S:
<ERAp S P diteieh &bl bdaemithiod 3nd trdhshigafiymbols
x1 hdd -x4 at rdtransmisE@mat i on (36) dc J 0 where d\ =(Al2

|2 +|L22 |2 ) , d2 =] , |2 +/?2 1|2, and ¢ = hu h

* 2+ 21 22 . [0054] By conparing Equations (33) and

(35) 17i t The shav#initbat oft 12indNR whetdif BoththeFhhéMiter and a

dat a packe z . is identical ,for both_ the conventiona
réeBtbras e fut S enfEteny SR tBh COPERLIGE ramies data syrmbols
x{;ﬁ&pagNgﬁgfyﬁqﬁatﬁm? &n{éiﬂ])ak st&utdg(@@) t;,rahbm'ﬁﬁ;é&hcmm h?z%fsmits data

of new data pa x3 i s .inproved using e

SyRBaB T Cir B EPD o & Dt eURSTYIB088] | Errbod ment o

[0056] 1. A nethod for inplementing HARQin a M MO

W rel ess ni cation syste 057] 2. The nefhod of

en‘oohig*rre n’ﬁgiwfg%ﬁm#%n ﬂéd&l‘i“rn% et the drangpitiergtrgpsmits
dhRASImbYR 34 pkA -PAGKELS 4tQ secbRE Bbirahsi@Réd. 3. The

met hod of enbodi nent 2, conprising the transmtter

retransmtting the data packets to the receiver while

rearrangi ng the data packets irf¥"an ort hogona

spreadi ng manner for retransmssion if at |east one of

the data packets is not successfully transmtted.

[0059] 4. The nethod as in any one of enbodi nents 2-3,

wherein PARC is performed for transmtting the data

packets. [0060] 5. The nmethod as in any one of

enbodi nents 2-4, wherein both the transmtter and the

recei ver include two (2) antennas, and the transmtter

e o,

e oy



antennas. [0076] 21. The transmtter of enbodi nent 20,
conprising an HARQ transmtter for transmtting at

wo e@3t29m dat a packets sinultaneously via thePEUSIINZEBI9373
and retransmtting the data packets if at |east one of
the data packets is not successfully transmtted.
[0077] 22. The transmtter as in any one of
enbodi ments 19-21, conprising a controller for
rearrangi ng the data packets in an orthogona
spreadi ng manner for retransm ssion. [0078] 23. The
transmtter as in any one of enbodi nents 19-22,
wher 89.n PRRE trangsitiar ofoclaimr 18 velierein thedramenidtdratransmits

ckets.l10Q079] 24. The transmtter as.in any one of

BB R 00 S, S5 el AR eFhaSRissibeti 1 o1 and a

recei ver include two (2) antennas, and the controller

trangpits,data synbols .xl .and x2 viat nt ennas at

ni 070 oS dRaRTlte ok iprleRRefing Sbatd, Aulimate Tepeatreauest
(H>4R@) id atmaltsplesapotmdl89&butput (MIMOY ¥Misdlbdd &mm@Bnication

in any, one of .enbodi nents 19-23, wherein both the
S¥ﬁ|}§¥?s¥rﬁ1‘f?ﬁnsaﬁgteé CPRPEINRE: i ncl ude four (4) antennas,

and atkaebtwé aht&indsf ansnits data synmbols xI, x2, x3

and x4 yi our antenngs at initial transm ssion, and .

tr an%?ri’%f's‘ﬁaét tragsmpiher %331 transmitting af Jeast tve datanagkets via
tHee lah xS S AndNretr AFA{ttiAe. dIhe phtRABNt 4€lefkt one of the data

e di nent 25, ?Qﬁrgln the transmtter transmts data
P%%g%ﬁ%n% sugehsstully ieangmifted At ap witighransmission; and

r et r 2 eRt3le® For cORFSMling! thel PRAR@RASMIrhREerOfuch that only the
t 26, wherein the transmtter transmts data

enbodi ] _ | :
unsyserully Crapsmitisd data acket 5 TekTAREIEkath AleREs $ilh a new
d408eHkel Srhidh Qﬂ%l%é\ébsﬂjs.ﬁ&c%[ssﬁﬁly%m&%ﬁ d2lh packet.

conprising an ARQ transmtter for transmtting at
| east two data packets via the antennas and
ret ransm thé NgrAaLARACKE $1diln abol §7BLreRRE éﬂg WiSuccessfully
data.ggckets I s not successfuggy transmtted at an
trapsmited dagn Parketi is simpbospeats! without chasgingtaforufat.
enbodi ment 28, conprising a controller for controlling
the HARQ transm tter such that only the
uns uédes st transmaiter oft cdaling R0 wihatéiot a ifermat for the new data
. . 0 oh
P Sl £ R iy R AR Tl
[0085] 30. The transmitter as in any one of
enbosgk me Birfedni o e
rareh tt oo dapeitg el 2 WASHERES ToHh Y for e new data
padkehds diffexenbfmom thq Doge3sfelly tremittedsddtatrerckess in
any one of enbodi nents 28-30, wherein a format for the
new data packet is identical to the successfully
tranddtt dransmiktdreof cladB8?2D @Rerédiheper-amieminit sateasontrol

BARGIY Bl DU ARZ ot BELEL, @ Format for

successfull ytransmtted data packet. [0088] 33. The

tra 1tter ' . e diyents 28-31

whoram PRt eR MR B IRART Rl P R eptganest (8-
ABR) ket 8. nfuJiph-irfpht il Bplel-aeput AMIMP) eniealess GobhmARRI cation

j i 1 el comuni cati on system [0090] 35.
S};‘Fﬁeelﬁf%%@\?\éir‘;egfcgél oditient 34, conprising at |least two

ant eatrlagst fvoO8diend@s; The recei ver of enbodi nent 35,

conprising an H ARQ receiver for receiving data froma

transmtter, the transmtter rgfransmtting an

unsuccessfully transmtted dat@a packet along with a

new data packet which replaces a successfully

transmtted data packet when at | east one data packet

is not successfully delivered to the receiver at an

initial transm ssion. [0092] 37. The receiver of

enbodi ment 36, conprising a data processor for

recovering data packets transnmitted by the

transmtter. [0093] 38. The receiver of enbodi nent 37,

Y - L T
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transmtted. 2. The nethod of claim1 wherein
per-antenna rate control (PARC) is performed for

wo e@ndpiond i ng the data packets. 3. The net hod pET/TEE0OM09373
1 wherein both the transmtter and the receiver
include two (2) antennas, and the transmtter
transmts data synbols xi and X2 via two antennas at
initial transm ssion and transmts data synbols Xi and
-X2 at retransmission. 4. The nethod of claim1

wher ei n the transptter .and t cei ver i ncl ude

f our %‘4)}95}#@n ﬁggew%%dfn f hée‘ﬁl%m‘{}?%r %fqnéxgmtf?ﬁfgitﬁer’ the

tsymmolt Gerxietra@miXtingran msuccaﬁsémmy fiahefnifed alathnpddkat along
ansni s ata s s :

A S50 300 op i R Halited & SiredB s, persmibipa fata packet

vﬂi@i at feash @nei dathhgadkef s Aibt ERéceksifaNgddliveded 3o $HEBBESver at
X3 and -X4 at a second retransm ssion. 6. The

%?21“61& DEPATS™ wherein the transnitter transmits
dat aasyla®! rocessorXbor r&bvabihgXUadh Padliits dtransmitted by the
retransn ssion. 7. A nethod for inplementing hybrid
ianmteTe repeat request (HARQ in a nul tiple-input
nul t iapH8tD WoriHinéM ohitings Setr QRFHEERd 21 ﬂ&teﬁ{nmtlally

the nethod conprising: a transmtter transmtting a
reeeieed dakn afien sphinesting the sueeasafullyr recaived; datatpackatsfrom the

iRfmIBf tbRidal a dadgkelvheldinNOthes UAGESS tp%%éésor processes the

transmitted at an initial transm ssion
unegeeossiully transmisiodi deta gacket and theenevuflatpy packet that are
thdpnsitidd ﬁge&ﬁ;ﬁnﬁ%%%fsnﬁésqw sthhlafefifily, dat a packet
whi ch replaces a successfully transmtted data packet.
8. The method of claim7 further conprising: the
[ eCCRBEr RBSLEHCLE B ch 5 GARISIULY uhE AN dransmitted
data packet; the receiver subtracting the succes fuﬂl
defpackettia euéabfarmet@si withowt changinglaformesi ved dat a;
the receiver conbining retransmtted data and the
initially received data after subtracting the
succ@Zsf ullhy tecgivemi off chintas whekein; a afodmph efor ethei new data
sucgessful ly
Lt T o B R SEE Rty e M EAREC
and the new data packet at the same tine. 9. The
met hggd of n_t success ul |
trans?n tteg 3%1 5&& ?%rgi S glgrrp V rep%{o %nff)ﬁotllj'te new data
pableetgis ifferend firmph the succeasfullyitramdmittahdatasgadiet. 10.
The nmethod of claim9 wherein the unsuccessfully
transmtted data packet and the new data packet are
arranged in accordance with space tine bl ock coding
(STBG - based H ARQ schene. 11. The nethod of claim?9
wherein a format for the new data packet is identical
to the successfully transmtted data packet.12. The
nmet hod of claim9 wherein a format for the new data
packet is different fromthe successfully transmtted
data packet. 13. The nethod of claim?7 wherein
per-antenna rate control (PARC) is performed for
transmtting the data packets. 14. A transmitter for
i npl enenting hybrid automatic repeat request (H ARQ
ina multiple-input nultiple-output (MM) wreless
comruni cation system the transmtter conprising: at
| east two antennas; an HHARQ transmtter for
transmtting at | east two data packets sinultaneously
via the antennas and retransmtting the data packets
if at | east one of the data p %ets is not
successfully transmtted; and a controller for
rearrangi ng the data packets in an orthogonal
spreadi ng manner for retransm ssion. 15. The
transmtter of claim 14 wherein per-antenna rate
control (PARC) is performed for transmitting the data
packets. 16. The transmitter of claim 14 wherein both
the transmtter and a recei ver |ncI ude two (2)

e I T T I e I T Y T



