I NHI Bl TORS OF SERI NE PROTEASES CROSS- REFERENCE [ 0001]
This application clainms priority to U S. provisional
wa@p@zioesn® on serial nunber 60/71 1,530 filed ApQUES2086033772

2005, the entire contents of which are incorporated
herein by reference. FIELD OF THE | NVENTI ON [ 0002] The
present invention relates to conpounds that inhibit
serine protease activity, particularly the activity of
hepatitis C virus NS3-NS4A protease. As such, they act

by i HENABLE DUATAAN 'II‘ENNA)SYS'I\EM FE)RQVIEIIILTIBL(E

virus and are ﬁmg?t[fE P'E?]!{AW The
i nvention further relates to corrp03|t| ons conpri si ng

t hese conpounds either for ex vivo use or for

adm nistration to a patient suffering from HCV
infection. The invention also relates to nmethods of
Rieldati ng an HCV infection in a pati ent by

adm ni,stering a conpositi nco Si a co nd of
ooy {17 eGP, doglk PPl N rER EgU g8y, d more

E&ﬁﬁ@dll'yofé Dt ahalt dnferfza Y é“céiﬁ ( HCV') is a corrpel l'ing
uman nedi cal pr obl em is recogni zed as the

causative agent for nost cases of non-A, non-B
ﬁ}% gf idls, with an estinmated human sero- preval ence of
&Jaly [A. Alberti et al., "Natural History of

[0002] HepatWirklsssCedmhunich@gmadoviogy ,sué’nl as n{oBilBRthondy, mPPhave a single
17-24 (1999)]. Nearly four mllion_individuals nmay be
Fuipnag fadransmitiag epd F?é@“@%flé%alﬁl Sndesprryio supnogh multiply frequency
baﬁ%f&gn?ﬂh%&ﬂe%@%?sg?%@%a&bﬁ E%Hi;%lii%a? %@?reg{&réﬁﬂlg the size of
tUSFxidhily dnicdBd pr 111Vta1h]ng d&dit'ﬂmal drhaqmlh:i; t Tses€oplionsscreate problems for

| nf ectllon én the fgf 3. es . Hepat ol ogy, 31.
eEEhpIees ¢ evb“rf’s“g Py daior: [0004 Upon fir st
exposure to HCV only about 20% of infected individuals
devel op acute clinical hepatitis while others appear
to resol ve tWEESC&HPEQGN@E%EIQRAWiME&DSt 70%
[ wever est abl i shes chronic

[

00031 ¢ 90T R RS Vi ¥ S SR oS The
[0004] Nat UFF:IG B il sBratek a@bﬁt@xﬁlvﬁlﬂﬂﬁﬁﬂ 14 fransmitredsive a:ntennas

M cr obi ol %gy Revi ews, 14, 01-204 (1994); D.
[0005] | avakdby 1O dlushates Suexsia IVél c 6enaFaie OORttHEblefransmit and receive
fitis C" J . Viral Hepatitis, 6, pp. 35-47
99)]. This usually results in recurrent and
[0006] pr ogi&Gs2neilllpstraies erdenge Ivittetwa nfnlablenaitérmns imbaccidance with an

0 nore severe di sease states such as

oft n | ea?&lﬁjl
Doyt ApiEdiBeel | ul ar carcinoma [M C. Kew,
[0007] HePEPtIGt DB iffudfiths PRINQCHI Hh@t‘izplg:ﬁhﬁbféoe[ﬁ?ennaf %h may provide
M crobi ol ogy Revi ews, 14, 11-220 (1994) I
t@asmib and/or receive dH@mttyL tis C Virus Infection is

[0008] gf 8:%1 @h’gg aﬂﬂg}'@aesré%ﬁ%v %‘&ggrr%}r) &s?)gnstejéﬁ%t s elf lﬁ%]lec ed power for a
tRRdnfit 6hd Pocbil 8 HehhencyMand Forimd %Jstém sfwce 1ar e no broadl y

effective treatnments for the debilitating progression
[0009] of cHAGNPB lllwra[t@o%qnmrrféeqmyq@mmée énhteoaie of geflected power for
Choo , et.
R B A SRR P ISR SR, b o0
[0010] HepatRIGi SCGllh/stfaltlés anté?ﬁﬂcﬁe gbleddy. redvase 1nS€Hrms UBhefledted power for
pp. 245]1-2455 (1991); . Kato et al " Mol ecul ar
teangyit ad @CPIV@W@qubaP@pfaf fheisystemaf FYS- Benome From

Japapgse 4 : :

loo11) P HIGE 4 FHREHES bty BB QGRS 5R b, e 8F refected
poaenfor ranamit tind edceive TiStnemcy bandsdndthOsgaemod FIGR.0of t he
Hepatitis C Virus CGenone |sol ated From Human
Carriers," J . Virol., 65, pp. 1105-1 113 (1991)]. The
HCV nonstructural (NS) proteins are presuned to
provi de the essential catalytic machinery for viral
replication. The N S proteins are derived by
pr ot eol yt| c cI eavage of the pol yprot e| n[R

~ . T a -~ o2 ~ Y
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substituted cycl oaliphatic, an optionally substituted
het erocycl oal i phatic, an optionally substituted aryl,

w@eooa233pt i onal |y substituted heteroaryl; O, PKCWUS20d6/033772

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

X2 together forman oxo group; Each R 1 is -ZAR4,

wherein each ZA is independently a bond or an

optionally substituted branched or straight C 1-12

al i phatic chain wherein up to three carbon units of ZA

are opliG. dnllbstsatesradcandiguadiod evitele/twoepitamesl ate positioh€) inside, near

KDY 9P PO oL AaViRE OB FRICAL OIS TR 5 S0

- SO 2FIG.- BRiAustratesS@ InfRburatiéd WBBeAWOZBReﬁlaS are positioned
provided that -NR ANR A-, -NR AC(O)NR A-, or - S%

Sstrotially; O@hqg@naldﬁor%bﬁngo%mim rQﬂﬁéeﬁlwng@w) rqfr?gdeVlce or a
Each R4 i s independently RA,
ﬂfﬁ%mbggr&ﬁ{tﬁ@c‘?\%lée , -NH 2, or -OCF 3; Each RA i
s | ndelge Wdlélnktkated‘lg/ dbld@ﬂatuanwb@’e iomB anteyin® i0pdsitidticd Gubstantially
phat.i c, g ptionally substituted cycloaliphatic,
%{FPO@BW% arswn RSN Rt BLUFEE 85K PHAFTPRERqaEd offhe device.

opt i opy, lyiastadd
substi t ut eld het er oary acﬁwggurié}ga@%oﬁ]%}{?'y reSpoélaSue: ﬁn terms
@eﬂe@ed md‘ﬁfgewdé@mdn}strawavﬂﬂlemy timabiity ofittel PX/RX antenna pair of
tituted branched or straight C 1-12 aliphatic
a h wherein up to three carbon units of ZB are

opt i opral. loyl1@mdtds radﬁ&ﬁéwsfr&dlﬂgBﬂhs RhRE®HsRiteyh 268 SFIG. 2.

-C(S)-, -C(O)NR B-, -C(0O)NR BN RB-, -C{(O O, -NR
BC(O)O-, -NR BC(0O)NR B-, -NR BN RB-, -8, -SO, -SO
2-, -NR B-, -SO 2N Ry~ [N B-, provided
that SO SO2 , or QETMHE‘S,S%A@%%& ctly bound to
t he C%ﬁli)@l‘wlﬁe@s‘ ccfrmlnnhlﬂcatldn devﬁifb@,hsuah is F “orla @ﬁ@@d@ﬂ%ﬁ lintended to
R B, o) . E R
perate |W118b &éﬂ@@ﬁtﬁ?ﬂuﬁw 8@@@ (‘awlts]@@n%a Andy mylfiple jcppramication
frdahRt | ‘fnuilt?ﬂldaét o@ﬁlchylgﬁy bkt YLedHSHEH Oﬁltér?zﬁaﬁﬂcﬁor multiple
an opti y substitut , or an optionally
aidses tofiedtibe pespedyy | A 168v 0 phyamsi dR?atas b agdtitband wntehna to be

BTN Tge e ¥ et Sy P A BRARISE 1 gt fauency

B3nds.| A ‘GISNah@N@dide @a‘ﬁhi%% 'ohé'&ﬁﬂsrﬁk/ké%@%'aﬁtenﬁﬂ&%ach frequency
sul fonyl, sulfanyl, sulfnyl, sulfonam de, sulf

l@gﬂf and th(gs Fhage&mulﬁpledp;msnn‘réﬂepgzvg @b‘@nnasuff‘d@r lB) Altematwely,

P tiana t ut e
‘fle?[’%%:l?/c:@gcl p?‘la Oélr? 816{“%,8 egﬂ%sgﬁ i dgauipeg) to add 2
Iﬁﬁlt@lbxemﬂ zoﬁﬁglb-)poiddiﬁﬁltipﬂélﬂﬁ@w@ %ﬁﬂﬁ@ﬁ%hﬁe&ﬁ@ BntBhrh s?gﬂal for each
si ndep e nde .t an optionally substituted

fagquspat bapd t%ﬂle@ﬁpmﬁaﬁq transmiter pRd teselvesoficaal bauat i c,

an o@ﬂn?llgﬁbl 4 “Iﬁﬂﬁ%b&éﬂ @éill:{%eéaﬁrlﬁg %ﬁé ﬁ%énﬁ@?&{c@ﬁ/e affinna for each

optional l'y”’substituted ar or an option

ulsttitatioe dtandtuel aat §Hus Iﬁae tuttizsia draifsmﬂtreoemteanﬁﬁdﬁm (F1G. 1B).
is i ndependently a_bond or

er el eac an
‘%%?‘Pﬁh‘@rh gﬁlﬂgtm‘i’ Ve FRGIE BF BilirRard frspng with additional
BhltiBR&AEAsC o f&ﬁigl‘e iﬁ@%flﬁlhlﬂpléghfo@vst ‘é@ltgl?efsb%‘ OpatS C?fSoé@ wireless

are optionally d i ndependently replaced by -
stapdmyds,, suoly( &) EN ]DO (Evoh@jadRDENROptimizedOpml MIMO (Multiple Input

B 0, 13 o RS i i SR RS o e

@ thfougpaet ﬁbrrﬁzﬁfc@‘ afd %me uaBAch "_l"_ﬁ% H§51re for lti-band
I ndependent. Ip'a R, halo, - SEN %C H2, momo%:nl}11 o

agtengacen RWitelgsp @em@nmqﬁlpy dryige bgeegrowmrandphas deedrhg an issue due
f .a.and dent

tglﬁg%h&r%yste 19 gzreyirrrdo@lgg eg%;&% et% fiﬁvm?u nﬁgrfdssgt A lﬁgqlugerﬁa% under

press&etbm&e}cdsnaﬁcbmaﬁtme@ﬁ&ncéshe i nvention features a

phar maceuti cal conposition conprising a conpound of

formula | or a pharmaceutically acceptable salt

thereof in an anount effective to inhibit a serine

protease; and an acceptable carrier, adjuvant or

vehi cl e. The con‘posn t| on may | ncI ude an addl t| onal

o, o g,

oy o o



[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

cyano, amdo [e.g., (cycloalkylal kyl)carbonyl am no,
aryl car bonyl am no, aral kyl car bonyl am no,

w@ betreessoy cl oal kyl ) car bonyl am no, (heteroc cl ordT/KE2006/033772

| kyl ) car bonyl m no, het®roaryl carbonyl am no,

het er oar al kyl car bonyl am no al kyl am nocar bonyl ,

cycl oal kyl am nocar bonyl ,

het er ocycl oal kyl am nocar bonyl, aryl am nocar bonyl, or

het eFpEr VA A tRERDOREN 100 R thOa kgl trardinitpeedive amema 102, a

cycl oal i phati cam no, or heteraqcycl oal i phaticam no
dg}p}pmrl)(a)ﬂ fransgpit c1g:|upt@thﬁ Q;ndg@:egy? CLrQfry 5(9 The, th%lﬁmr allows the

e I f

R ol g, Al FUESR, M RTDY ko el gt G 102 for

uﬁammﬁﬁgymﬂaakmnthQnﬂxy aryl oxy, heteroaryl oxy,

o Ry G, S i e Doy RGNIE A Tabeehye antgmes 102
1?%3&%h&%rsof04slil%t&cngﬁlﬁdmﬁhﬁﬁésslomqllgQﬁd@@deﬁ@@i@uﬁﬁbs 108, 118.

as HOOC- al al koxycar bonyl al kyl , and
Aal dnydxampl’cﬂo raytemxzy 2% yiup],exgtymlﬂ@ a1an§mlt chyaitrgRPalarg receive circuitry

1?5 Egz)f(}y ﬁ :tglﬁr(ayllf@t} Cﬂl e\éflgF @Plbl%%%l%nmls) %lﬁglafntenna 112,

dép @ﬂ&rnpl)@ldﬁmbﬁm @ﬂﬂlﬂ@aliﬁlbmd agbetieatileyitry 118 may be configured to
(cycl oal i phatic)al k or hal oal kyl. [0020] As used

tiapsmeit and eageivg Wk’%@prSlﬁE‘f lars"to an aliphatic

carb g

car bonCal Gl s PRL P it Sobeford mpn R sl and receive
aflekifds 1Q2OULB, tl&ﬁstﬁit lsﬁmﬂ:ry a26upd ceeivbeirstitraiil @8t Agrroblem with this

branched. Exanp ﬁs of an al

I
sustemJa@p mqyﬁ)q SYPHRS, 145 |cwss-t§5§ %\fegg§ |%}J Pe@icnc uﬂ@ljerg)é%frequency
bRELRN Bdbmit Al kR BYlen@l CHINGRA iREIOMC. 0nal | ¥

tltute one or nore substituents such as
haI o} FIGhB)Apﬂmstrabs}calntmha phatdney fespgnse lny@msajf iwefllectnd power for a

3@&2&5 S&‘%JFWY e@ﬁxr) %gﬁﬁehlggbglﬁcgg%(éﬁ )}fe] s%/sfgrrn 00 of FIG. 1A.

het ermar ¥B, iliabtkResYant&Hnd YitequBRSyeleORdndyY lin tediy |of [reﬂ@ted power for
(al i phatic)carbonyl, (cycloali hatl Tllcar bon

t{anemtand y@;lebfalfrqqh%nowé)i@ 358@|3}32B L0 @sysé%ﬁ b0 Oﬁﬁi@éB-
[a(r:)ylgcpggbgﬁ y#llg%{ l%é/ | a%té‘)ﬁra &fﬁn@g in terms of reflected power for

tfa!ﬂ@rhﬁfaﬁﬁye"deﬁ@ﬂ@qhé m@ﬁmmmfor the system 120 of FIG. 1C.
(het erocycl oal kyl al kyl g ar bonyl am n

het erl%faﬁlyleéﬁflbl@n?} iFehanymet @ieﬂ‘é‘?nﬁlymé A0S BEHiBAd Megahertz

nMiH fi ti
B B P ocar Bomy T “orevien
Aneetsmvmamylfam rim;athbarayxbl}ut ﬁcquemc)[ éagd 3041 aveHaps mfﬂm ﬂp@ receive

cI oalip t| ca o hetero | oal i phati ca

R R0 PO RO o8 Y Grgtee B Agise 8 P Rangfiand receive
GaiRa 128088 CrREor iSYlatefsthaySkave- t]) bealddd toYmit such interference
sul fanyl, “sul foxy, urea, thiourea, sul fanoyl ,
g ulofsaumi de oxo, car boxy car banmoyl , cycl oal i phatl coxy,

het er. ogl i.phat i er o :

e TR BBt 2o Y s I ERABEHA 919,205, eguency
Rhleyli&arioo ﬁﬁhﬁﬁfﬁ’ c1r€liltr§l Va6 Qxll redd¥eeittuitty D08, dhiaocordamerwith an
exanpl es of substituted_al kenyls include cyanoal kenyl

@nhadxymtmrtms appligatignk ekya devigedd2dxhas| quenspt Of s5parate Fr?nsmlt and
E: qu(%lrflr}{g E?Q&m@égﬁ?tkaé% %%E&%%T]%g@egﬁgﬁéﬁy bt in@Br multiple
Vit ldeaddpanthicat{cy mbaed. | Thatdecioal Rermby bera halcteab lcemyunication

021] As used .herein, ' ou fers to an
Cgﬂ\'l%h%ﬂchc?s earefile Rjoses R%ﬂtnatéétté ?ﬁ%lgt @’D(Ag) pagey, g stationary
%ﬁw% ?BHQcﬁe Ao oﬂa&r@t(e ealsérsd?fala Cto'iﬁ];iﬁlt& Méﬁ'ﬂ)ry Card

1kyny group can bes t rai r branched.” Exanpl es
of an al kynyl group include, but are not limted to,
propargyl and butynyl. An al kynyl group can be
optionally substituted with one or nore substituents
such as aroyl heteroaroyl alkoxy cycloalkyloxy

T .

o, o



(di al kyl')am no) al kyl )aryl; (nitroalkyl)aryl;
(al kyl sul f onyl ) am no) al kyl ) aryl ;

(
w@ edvenessocycl oal i phatic) carbonyl)aryl; PCT/US2006/033772
((

[0027]

[0028]

[0029]

[0030]

[0031] -

al kyl sul fonyl )al kyl ) aryl ;4 (cyanoal kyl ) aryl ;
(hydroxyal kyl )aryl; (al kyl carbonyl)aryl; alkylaryl;
(trihal oal kyl')aryl; p-am no-mal koxycarbonyl aryl ;
p-am no- mcyanoaryl; p-halo- mam noaryl; or
Iﬁﬁh{aﬁ@ﬁaﬁrmyﬁht@cﬁi (BIIIMCM}))) Wh)rch ahdgye) theorteld, pl[l@@élﬁh oAattached to
used herein, an "araliphatjc" such a s an "aral kyl"
agcpawtqre?ugwsal@t%ord}q@ﬁak CemgRiSp (e.g., a (C 1-4

al t
b ouptte, AiGRE 20221205 g R ihkieRGy Wa“a?%“ J2HY g fic inside a
fagticdian. commumxaimnl devicef  Fhe alaakmp heantdi receivie hlraulmean’l% 208 are

rg\?’lﬂlk%y‘?eg BI%],I’CS,, gpgﬁ/ﬂyt I?fhoglg Ry Fno&% %?Fél;]eglrése &ubh gs a Processor,
thénkord) 2 S&Ydo;ﬁﬁ&’éiﬁl)lno'iééa(PN') %ew% béndrRBrs\Wefch BHE @&vide 220 may

group. Both "al an have been defi ned
m@wuemd@plaml 1@4<ﬂs 1arFI§r élAkwhl@vr P redcpdhe yize apg cost of the
Qal?¥b is optionally substituted with one or nore
5§¢FYuents such as aliphatic [e.g., alkyl, alkenyl,

or alRyenydparate) Glabishhin Gng aedxdvey ainhlﬂe aﬂﬂ@tﬂiﬁ@&Qﬁl R§3 hawe frequency
hal oal kyl such as trifiuoronmethyl] ., cycloaliphatic

tp@ng/adar&w lamryts, iy Blayas émtrqﬂed(lag/ diegagney| gomimeyjer 210 to
eﬂﬁ{) e o%ﬂ%}#ﬁ Cl)f)l( g/l{diﬁélg rﬁ%g?(iﬂ ?%’aﬁ&’é éxﬂlﬁﬂand)a(al@o called frequency

clo
ﬂaﬁg@rms&lafaihlame}sbyandmrydcommwm erudiaply Iwm;l@ss standards (multiple

rﬁfr’ %ﬁy&ggﬁmﬂg gyg?%gb@é%}l d3¥ l?gﬂg E’oﬂ%@%@ its performance

RBFh dPedifc Bperat@ip ﬁ‘&ﬁﬁh@@ NYhis ndykBe RN TEY 3dr Bt wishes to use the

cycl oal kyl'car bonyl am no
c(e(m@l?@@llk Wbﬂbwommeb@nweamfb digfergniciaedvensy baridaend/or different

gF%ylc nylan1no (het erocycl oal kyl ) car bonyl am no,
8%@3 19l kyl al ky~car bonyl ani no,

het er QR skampld) By hrbiriae,202) 203 may be tuned to operate in any frequency
het er oar al kyl car bonyl am no] cyano, hal o,

baal| of maithpad Wikgless| :gmllngw}np suahy \a%)gp eu]pgzésmn l\ylultlple Access
({Cglg\%@e%wﬁ/ﬁ-u apRyl oA Sgb(foE&deE Ritfed OG10baT béﬁféﬂl for Mobile

AsSused herein e ring syst
donahiutlesions LEGSMY . 9000/HA,0 Glmhal mg)s,ltmmp rSeysIteﬁt (GBS 8§ 5SMHz,

CoRt ] ShBhE o oM sl Digtal Laffuie WitbriRy, 170oMiz,
i9¥1‘§%:1' o'bilf‘ Q"GI%X%ﬁIﬁldaHGAs*@}%tc% CYMTEH! 19D0RIHE 2t €TEE antennas

I cycl oal kyl or bicycl oal k

e
202 208 oiet b vsedi fon £IDMS, 1b EézEIO commyhisaticm dviieic mlyube one or

P et (heuytn adp Rt ryfip EX 3RS LahANSGmutipte

m6&é?s% oahMe gl CIIvVIAY P GSREC Widkbaddl DM NWODPMA)) a1rinye-D1v1s1on
substituted as set forth bel ow. As used erei.n,

Syngbropank {IDMgy (P-PEPMA), t Qrtbogeael, rFaQ%@n%rIBwW PMultiplexing
)C@W% |c (fused or bridged) ring of 3-10
@thv{ carbon atons. Exanpl es of cycl oal kyl

ar ollJpﬁhd mftthgleeliemﬁﬁt@pcsflopwe;énasyzd)z;lbmyIma}cyoel mpel ritey lelements or

J@C {qgéqﬁc o@;ﬁé%@ ﬂcy%ﬁen?%téz ’H}pg ag’%gt y{ﬂﬁ nonrutl)}sj he controﬂ]edy Ly separate

t 1

| grég ts§ éhéir%gs%ré an Ieg%/{g g%%u%l %b?tg eQ)&'é}lo?‘ be controlled by a single

&ineptingf, 2uéh éﬁ]b@mhc;admtmnmmo azacycl oal kyl, or

Gy ol BaT QLA Suasticsisd bud” fg: waiimi, ikegeivg Gpauency bands
2485 %ia{hte%y&@ﬁlbﬂwsﬁ FIG. 1. ngh&t iSnd %véﬁa;gof th8-bRhds 4oo 402 in

carbon at ons havi ng one or nore doub bonds. Exanpl es
of cycl oal kenyl groups include cyclopentenyl

1, 4- cycl ohexa-di - enyl, cycl oheptenyl, cyclooctenyl,
hexahydr o-i ndenyl, octahydro-napht hyl, cycl ohexenyl,
cycl opentenyl, bicyclo[2.2.2]octenyl, or




[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

benzo[ |, 3] di oxol e, benzo [b]furyl, benzo
[ b] t hi ophenyl, indazolyl, benzim dazolyl,

wheonzivkdzazol yl, puryl, cinnolyl, quinolyl, PCT/US2006/033772
qui nazol yl, ci nnol yl, phthalazyl, quinazolyl,
qui noxal yl', isoquinolyl, 4H quinolizyl, benzo-

1,2,5-thiadiazolyl, or 1,8-naphthyridyl. [0035]
Wthout limtation, nonocyclic heteroaryls include
FIGIH ry ési théiiof !E'f]d 3% |3I Tlllielr@m&y bt i§t|ﬁ|;xe¢byif didjhgthble gx;ahetwm bands 400,
t hazo ,. 1mdazoly pyrazoly | soxaz
4% olkg %@éﬁ $00, 402 g3y heazraves Giap ban 39%9} FIG. 3. The antennas
" to RUKARRY upl
zg%ir'taog’y thaveo %fogwtrrnfl&a%{ﬂug%yi f}y és !%é% eor oaryls arwé3 ing (or
crwﬁtﬂk)érét\mdhej tragsnio asd eocise dlrc;htafws 286, HSmekicinyttimeslot, each

SEERR, Y UG P SR BRYIon S1ah FRHOTY P T3 T gAency sub-band
atdudl@ |ah Biz!ératu@g?&?aﬁnélb]iéc $Hown in IPEB8 A arld 8.hi ophenyl

qui nol i nyl i soqui nol i nyl, indolizyl, |301ndolyl
| ndolrjae turteg glenfenisfary be uprdxio[chpngehihe siperajing frequency of the TX

ﬁrljggé qa§ ?ﬁf Ziéﬁ; S% ){'}mmg g%ébe:ﬂ Ei'ﬁ% Mé Volpa l\f%%‘llable micro-electro

nﬁéhﬂﬁéa@z terrﬁu (MERa)y |v01thH—ﬁ:ﬁiabley IF,err&-;]EBediﬁ@ fttabya‘ltody | yaractors,
%terl Bi cyclic heteroaryls are_nunbered
¥ diodgs t)rootg@r RfHleHC Y fipgtimg elements. For example a different voltage

I 0
e N T ———
vatiétpitange o eangmit c&lrkqdwe fadquemyyl f the aIHbrk;ar%ﬂZ]qr 203,

ﬁ)e/f leﬁge)ﬁg&gatéﬂl %V %l %@Qégg%(:) G IQFhat ﬁfnbe)fgq l'glﬁeatilqa& antenna

s?%éﬁjn 200808 Q@hbghi -ﬁbh@@ﬂ)’(lov(( %Mﬁﬁlﬁ@ I i’éak@ﬁe‘?x)A palr of orthogonal

et erocycl oal i phatl c)oxy; aryl oxy; heteroaryl oxy;
a(manaasu qshhown JoRIG. Tiney proyvideaivephigheriseleiion apww eoupling). High-

QARG RI-IR g5 By MBI B LR ORRAEK o i
TRIRRPRK ¥Ystem Cdtich @ ¥ CONIAG steRC Y | [ e g.

al i phatl ccar bonyl (cycl oal i phatic) car bon | ;
((cy EYoaping h@pa@)eapncb Hsmqllcjl" antennas 202, 203 with narrow

ip A RLABIALLIARAD Wbyial ARLLLAGHE BB EHEAIRODY] 203, the

sg$tefne200a il aﬂhﬁt Icetﬁalﬁrdmpte;tbﬂs naltiflexceys, E[Witoges and isolators to be
al i phaticsul f

ompifteth Fome BGHG %ﬁ%u]ncy S(B.%} 2}%?1&% énxéuﬂtl-banlgil f Id?c}/r le%-I%ode devices,
vHibIPBREL Goutd zpﬁr}&lldces BirdihoafyaBR: hal o, hydroxy;

nmer capt o; foxy;, urea; thiourea; sulfanoyl;

sul f smadiey a:ntermas beowigde . make dteiilitye iy, selecting edngenny| mounting
can b e ubst ut ed. [0038] Non-limting exanples of
loqsons ﬂﬁ%ae‘ﬁ%ﬁ‘t Qaryls include (hal o)heteroaryl

[ €. 9. The¥&tom 200Gn&} erfhBAdcNARbEE PgEdtidn;to provide better signal quality,
(carboxy)heteroaryl [e.g

l(ealﬁeﬁmmebnlﬁbty)mélﬂmgﬁtwr?ﬁe cyanohet eroaryl ;

?Enaln etser PS) I%ag 5’}“%"1{3 éthgratlpn of antennas with transmitter and/or

r@(in"(e(r @ir&h‘t@ycb )rétmcé MifeRise ﬂ@&&d&eyshie aridaoiid O HeateRjuooyytunable transmit
., am nocar bo#l het er oar y|

a(n(l gﬁqgwe@@ﬁqy@p,sﬂ(pa 36% p@@e@g gé(} i;qay enable size and cost reduction of host
r%élf (Iﬂ &Y Md%p l\)li? o(fe)@L QQB ledif fg @@"s¥e and/or number of
het er oaryl car bony ete oary

zﬁﬁdihﬁhﬁr ocycl oaI | phat| c) car bonyl ) het er oar yl, and

gg;lak car ey e‘in@é §|)ugee Tg{ll%g%%lé’fléili%%iw feature, e.g., polarization
Yy EV-DO or MIMO

c%i%nklﬁﬁﬁﬁﬁf R o A A S

[e.qg., (al kylsulfonyl)heteroaryl] ;

(hydr oxyal kyl ) heteroaryl; (al koxyai kyl ) het eroaryl ;
(hydroxy) heteroaryl; ((carboxy)alkyl)heteroaryl;
(((d| al kyI )am no) aI kyI ] het er oar yI

" .

o, o



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

al kyl has been defined above. [0055] A s used herein,

a "carbonyl"” refer to -C(O-. [0056] A s used herein,
w@nroo7ox309 refers to =0. [0057] A s used herei NnPCT/D82006/033772

term "phospho” refers to phosphi nates and

phosphonat es. Exanpl es of phosphi nates and

phosphonates include -P(O (R P)2, wherein Rp is

al i phatic, al koxy, aryl oxy, heteroaryl oxy,

s{statas. OGP iitkaxys a Betier adtichokiplehaiable) mtgnmas \A32A, 232B,

eteroaryl, cycloaliphatic or am no. 58 sed
2B3MeA3B B2 c&xﬁm%awrre%’t de transmitsd tvsr%tméﬁqru%ewe Yesity- Any
L&y@%ﬂ%ﬁbl%{l‘%ﬁﬁﬂ arfd/ct rl:’&a?\% 'ﬂl%tﬁh@maﬁ be ?ﬁ‘t ﬁﬁhjt&)l

ers to the structure - al kyl - A s used
her eiTihe aatehnase20?2, gf)bb 1) Fﬁ@f %Asnzt}obet t@@lmdcm garigijrof ways and

Rz d f t th
Qg arEe £ e 220\ B s e RSB EE Rk |y and - R
XCO- FNR. ytll@étrate%"?a csmEguRory (fr¥fteAews Gede @l Addrnds (with tuning

wherein Rx , Rg , and R z have been defined above.
cleosBts) SA2s50sard plesitiened ingidegugsnior PA& top PetiPDr eff edayige %00 ora

AL TR RN o0 s

or 08&2ds Messessed herein, the term "am di no" gr oup
refers to.the structure RX)N(Rf( wher
and RAChaildnsheiss adr@flﬁﬁléfaﬁ%rb SEOGPIp wsmv te t“tOr?éltennaS

gr o8 E04v4;E #)Eﬁjuo 1ec C fuﬁ%}[ilﬁpdtﬂ&g) %eﬁ&ﬁﬂﬁf‘ o ® off‘ib*ﬂ?atl &I%Eaﬂg R¥F § d¥ice 600

group nore carbon ato
om,haemmunt béeed ftike |dbtmeett SThas maatbeacaﬂbd 4 plaaalj fveried “F” antenna

0064 ner al te m nal "
BRI F1B8 Fha st et B 5w stebEReS B oGt oup
that proc! UGRssuag QVCOEEHg@raﬁé‘ﬁ HnAhe®), wHRRS @hd ddd@ma 702 is
substituents are attachéd to the sane carbon atom

p[o@@@ﬁ@d Sfpstanigallysorthogendliap |S9coné @atenny{ @4 ompr ipside @fdeyice 700 or
f
P rBRE B RN D Eth SRR SRBekd HEBhe oyt 706,

7R, t he substituent not further bonded to the rest of
the chem cal structure. Carboxyal kyl, i.e.

O( 0) &6 1 llysiraten wu srpnRe 7t aleé%r%%@fg‘%eéu Bowgreéo demonstrate
S REAP b RIS HERLE By WP IEOLP A B lor G

$§Hotm:tamﬁqsnﬂtl zk;td:mrrbﬂeo]ec{ povger, with kgent@( Bpdqdency of 853 MHz and a
al kyl -

Kk b | . g., .
SO B arads iyt Gy s Piohica esiva Apea reflcted
}%fwe‘f %t@l‘%?‘één&ﬁ' BRerids DF SOOMIIARM ¥ capaBiRRRE _of\l 3 ﬁI%e A bottom half

erein, “"cyclic group” includes nmono-, bi-,
dfrEIGc& shaves a trmgsnsymtema rﬁﬁhﬁtﬂterquvgsr asith @eﬁm‘tqﬂf!@ﬂqu@ncy of 837 MHz

U CEARAELER A o BAS B ffon rtce

ﬂWe@ Ath @cendri FHg@ehdY SNYET6I ML 1aRE aspiditatics &f 2pE. (oha data may
bi cyclic heterocyclicalipahtic ring systemor bicycli

heympasated primgiveripRsrpndigaradang andusraneters of fegionan éystem 300.

brid [ K

rcl 56 oAV AlmRA bf s Rl o410l DUYET. 2. In block

900( tHersyasl 200t aymite kign2ls dithcd ﬁtst aﬁema:l(ﬁ[ #hd2eddivestsygnals with

bi cycl o[ 3. 3. 1] nonyl , blcyﬁpo [3.2.3]no . . el

D SeSRBG AjEEns 293 smg a s q%?zlawe%r #%l%@ép&l@t i first wireless

@i@t%rﬁgfﬁ{oﬁ[li é 11 P st REfheReP 18 Xﬁa% rieCy Cdef [o"f chatnds, e.g.,
] nonyl". i dged bicyctic ring system can

@phm@m&éﬂmdbyblsﬁferbmtoedemxtdrorcﬁ'eqummmr e substi t uent S

oo S Ayt Rl DR ol USSR chae

1#({%1%0/}1 rang¥ %d?@t kﬁb'de (e vi6t, R kevtbad! &¥lem 200 may continue in block
cy oa kyl, (heterodycl oal kyl yal kyl', aryl,

heteroaryl alkoxy cycl oal kyl oxy,
heterocycloalkyloxy, aryl oxy, heteroaryl oxy,

ar al kyl oxy, heteroaral kyl oxy, aroyl, heteroaroyl,
nitro, carboxy, al koxycarbonyl, alkyl carbonyl oxy,



[0046]

[0047]

[0048]

[0049]

[0050]

determ ned from hei ght and wei ght of the patient. See,
e.g., Scientific Tables, Geigy Pharnmaceuticals,
waeasloessps New Yor k, 537 (1970). A s used her ei PCT/US2006/033772

"patient” refers t o a manmml, including a human.
Unl ess otherw se stated, structures depicted herein
are also neant to include all isoneric (e.qg.,

enantioneric, diastereoneric, and geonetric (or

900N TOMER waalchingb Otheh I syistedn 300 tahsiti®is tbWlockx@0Wp| Ehe device
the Rand S configurations for each asymmetric center,

220 mayndpierming| Bielber Bdieaueney Fange, angher S(ewnda}‘{ére](eﬁf) communication

f _

o BETRLL 08k LS8R Sl G A reepion, sl oo

ratioca@SINR e diramrtei exvor aate (FER)eir ércor(rete (B3R)oeteaitthamtie)first frequency
m xtures of the esent co ounds are within the scope

THECHER OFW@}FF?B PRCR0 /P wi se st ated, al l

t aut m&a& S0, e Sstdl206 m@uﬁé&l@ﬁndsmzl NUS RO Bleefts 210,
hin the scope of the invention. Additionall Y,

2|1m| exording etonias eeosmét Bequency uienge easseiéged t with hidee iﬁnst wireless

e als ncl u ounds th

CPW“%%“B‘P%S@I‘?@% °6f of‘\egog‘? oerPSI ST Opica F % lf%Elnr 'che ¢ second
R A8Fy faRke MeF TR & seCoNMpRitALS, Bg\{ldhgnﬁdll:e defiresieby different codes
structures except for the replacenent of hydrogen b vy

agd/gt EeQUARCSE- tritium or the replacement of a carbon b

y a ]Iﬁ%’loc(i’{r%% CEﬁee E %60%39&5 gﬁalw&llfﬂ ;h tﬁ'l% MERE 202 and

of thi's Tnvention. ounds “are usetul, or
receirep IsignaB swidnthk yédoad bntmed E)3ors11g11hb escond ﬁt@'qmérmg irarege.

assa s t.hera eutl nt s.. 007 I n ot

aspe%‘ihé’s phEdIL Y & il ‘ﬁ‘l 8 aisieggls may be
%;éﬂegsﬁg ngkl 6ak! ‘Yarﬁﬂd of Qﬁfﬂ:ﬂ‘ehﬁ @échﬂol@@ﬂe@vﬁndst%ﬁnques For
pecific descriptions are illustrative onl are

emmpleednua instriagtrans, emmp@ndsf infoenationp signals, Bits, lsﬁ@bols and chips

bt eimpi e 7 ST R b P ORE R o AL GFsF R Bef B Srpocated by

VioRhgdsNBirkidtd, REEcEBMbARB WRivea SRaghetié Vieldy oamertittishesticabfields or
inhTbi ting serine protease activity. Conpounds of

Ifaﬁrqmmran}ﬁ aeenturpsion theseofa phar maceutical |y acceptabl e
sal t f ( S1nol
o UOSE B TG, s lafirk St i I | ons RS ogical
‘tﬁ(ﬁfik@om(ﬁimllefsarbyﬂcult@ pirido atdolriyhrs ustss degoeibed Gh- connection with the
4)-aliphatic tionall subS|tuted aryl, or A,
) 1ry§1t$ §1SF1‘?§@EE‘?¥SWP§ Ry tedag @%/c gar(c)iware computer
Y | o BoRSt fI‘BU&@é} ﬁiu u&ée i H&'ilaﬁch&i bility of
%Wﬁa‘ir 3%%@??’%%(1 aryl , é p B; X1A and gea sy e
}mrcbﬁaia(ahdlsnﬂwpendmdsyllmatlpc lcomabﬂlqnt&s ﬂvbs:ks,tmo@des circuits, and

[ ional ly substi tute
Trsats b fe5ortloh aBrve acbarl Tl 6 i AR , hether such
ARiiRRRY ¥ SHPIShbhed 8 RiriWareOr SoFwRb &H}b@hdlsy upon the particular
substituted heteroaryl; O, X1 and X2 together form an

appbcagmmd desigh crustiiaints impresed an drecoveralhesstopn Plilled artisans may

pRRAR O esbiPat GRP A BOuL PR BEREN plthler piicaion,

@ sﬁdHlﬁgylé‘xﬁélﬁﬁ[bntﬂébisﬁm@ Sholildhét befihietpretet y{s enging a departure from
i ndependently replaced by -C(O-, -C(S)-, -C(O)NR A-,
thes@priRL figmaesent lgye)tion, - NRAC(O) O-, - O, - NRAC(0) NR

R oAU, %@VS‘%“V?%%%ﬁcﬁ&ﬂﬁ&%ulﬁs%ﬁ‘g%ﬁlﬁf desgribed in

coblFATONn ANBAthe emisualimekits eltst:lc)}e(bhemm ﬂnay ﬂab empldman@nor performed

M% gaéngfrg o}{u@f@%g %Sslor 1%54&@33?15 r ﬁéﬂ an Application
HPGA) or oth
Yl oty ST A K7 orone

an optionally subst | t uted heterocycl oal i phati c,
optionally substituted aryl, or an optionally
substituted heteroaryl; Each is- B R 5 where inch ZBis
| ndependent I y a bond or an opt| onal I y subst itut ed

~A A~ o -



hydrogen or an optionally substituted aliphatic. In
sone specific enbodinents, Q4 is a bond. [0080] In

waewenadzoenbodi nents, R 1 is an optionally subBtT/U82086/033772

[0051]

[0052]

[0053]

acyl group. In several examples, R 1 is an optionally

substituted al kyl carbonyl. Additional exanples OR 1

i ncl ude (am no)al kyl carbonyl, (hal o)al kyl carbonyl,

(aryl)al kyl carbonyl, (cycloaliphatic)alkyl carbonyl, or
pldpeiremaBnscC epad 'cRMHeI Clisdrdty | gae b&ﬂy&ans1lsm| logiyl discrtlee dardware

exanpl es are enbodi nents where

COHBORINEG \PE |35 H| SO biAkipn é]é‘?fBan‘}ffS(%?ﬂ ® )pf:yfygp e Euctigns, fescribed
éll%ﬁ%: %@ﬁé@}aﬂ;ﬁﬂﬁ&%‘ﬂe&m BRGNS (AR ) alikddtive, the

pfdnslessyoclmay SHe( anyt fcomyeinioml rpr)ﬁf)sa;blk)don’aolﬂmnymlprocontroller or state

%1( (ag’g%%%%%gﬁg 6‘;5?) nﬁ%%%m%gsazb&%bmauon of computing

%ﬁkgse né{k(,ahk@eﬁﬁﬁﬁl@ﬁ&?rbﬁ @amar0)ant) al kibeprdeestst, a plurality of
cycl oa |phatlc(alkyl(an1no(carbony|(an1no))£))al kyl ca
npikb@PYACcEssors, one or more MmiCroprocessors 1n conjunction with a DSP core, or any

{%Itsﬁ%l?arﬁgﬁl arb bonyl (am no(al kyl (carbonyl (am no))))))a

(al kythearmpé cofr homydtfcimonoxpditbink Ydeseritiednyh , caphection with the
(bi cycl oaryl (am no(carbonyl (am no)),) ) al kyl carbonyl_,
catborimemntswiselosed bergppy mayidiel gmbariad Hireathignwhardwateg in a software
n%oc{?ﬁ ‘éﬁi%h%a; 4? els]smj Br ﬁ?%%lﬁblﬂ%ﬁ&? gk ?}%% Ry Lot al%r}nodule
L onal bs uted carboxy grou n one exanpl e,
nEhylrdsﬁieOmt Rm’ﬁtﬁ)hi y\cseﬂs MemotyeR AMRO ﬂyshamlenmyy Rdélldo@hb’r Memory

ex anglysmgé tﬁé%l};f ;];1 , %ﬁ% g(ﬁ/[ @ﬁg@ﬁ&gyhsﬂec&caﬂy Frasable

%ﬂa&ﬁﬂb JRONPEEEPRORN, I‘é’gl"sfersl hadSHES biréH6VHbEe diSk, rL\,e(f,‘D-ROM or

carboxy groups | ncludé (ali phatl c(oxy)) car bonyl,
ahly ettlear (fannabkyﬂo(a@cy'glg@an tkoowh in the art. An exemplary storage medium is

AP U5 PR STyeBr Bohy bk EFRRY b o rlmipisp e pod it

1hfo¥mﬁﬁ»’tﬁ1 ¥4, tthe btodagef mbd@ihe. B keXMterddtivehedel :ﬁorage medium may be.
cycl oal i phatic, heterocycloaliphatic, aryl,

iniezest dartye prasessopniiheaproessson wt Est storage gpgdiyy waYy agside in an

‘gﬁ&g 3@5 %ﬁ%/ﬁnRg’ %&b‘%deolﬁtalug%(q gniln?lg ?ﬁ Eﬂ&é&ﬂeﬁﬁtwe, the processor and the

s@cﬂh{&iﬁi&l@ﬂyﬁléﬁfdﬁde)a)s )iﬁbitetmiﬂmemb in a user terminal.
am nocar bon
( aryi 1(1}9 me%9wc%ﬁ8%ﬁ>rwn(0£|tkey@1§%{ﬁﬁq4§(®3ﬁ%m i Qryifisd tpyepgble any
?%'n%ﬁﬁ%qg iy mﬁﬁ?ﬁl@k@& Wit nieSerf? @ﬁ\}eﬁfi@ﬁ | Va:rlous modifications to
titute 1-3 substltugnts 83] In several
thedecatibroelivhents lelbe reglilycapghient tmihsse slulI@bllrh@t%@rtoan@/ the generic

I n on an [ bsti.tut

R Y sy e By AP i aRdiond By dcparting from
tﬁé’ l's 191'1: RY lscopdYa atht MientiOy." THLEAY bres@it iBVentidaZs ﬁkvﬂ intended to be
[0 In several enbodiments, R1 is an

lahitgd s lthe reyibodmmnﬁﬂ)g]@qwro rhytem oy lis (o fhgngqcorded the widest scope

het. | f I

RBHBFBC v ik e e G P ROEE el K. P

opti owa{AY ISl(blSAIMED‘:‘IS W th 1-4 substituents. [0085]
In several enbodinents, Rl is an optionally

substi tuted aIkyIsquonyI Exanples OR 1 include
(aryl)al kyl sul fonyl, or (al kyl (am no))al kyl sul fonyl,
each of which is optionally substituted with 1-3
substituents. al kyl sul fonyl, am nosul fonyl,
aryl sul fonyl, heteroaryl sul fonyl,

cycl oal i phati csul fonyl, or

het er ocycl oal i phati csul fonyl, each of which is
optionally substituted. In certain enbodinents, RL is
an optionally substituted al kyl sul fonyl. [0086] The
compound of claim 11, wherein R1is

(aryl)al kyl'sul fonyl, or (alkyl (am no))alkyl sul fonyl,
each of mhlch |s optlonally substltuted [0087] In

o s o .




het erocycl oal i phatic, or optionally substituted

cycloaliphatic; and nis 1 or 2. [0097] In several
werdnoaessent s, RL is wherein wherein T i s a bonBCT/US2006/033772

- O-, -0(0-, -NHJ(O-, *S(Q 2N(H-, - O- or

-SQ2-; each R is independently hydrogen, am no, an

optionally substituted aliphatic, an optionally

substituted cycloaliphatic, an optionally substituted

het er ocycl oal i phatic, an ogLAGNE |y substituted aryl,

or an optionally substituted heteroaryl; each R and

R g is independently hydrogen, an opti onal |y

substi y substituted

cycl anﬁ%? %Ihﬁgﬁfcg%?l}%%“% g E & t ut ed

het era tipnsmit| dndvati with an fogt ﬁmabilel tylemenln:std chigres arfi&’st, transmit

r an o nal | ) ubs it ed het er oar. d, eac
FeguPhizc et BRorly Wb A taretaperAie et frgpay transmit
BdfuBhB! | fand 2RsRRatedn ablltn/ ﬁn@ bst-dit UbRehRlaEbRaM0de 8P a second

optionally substituted phenyl, or R and R9, bound on
aiinweertioamards; andken t oget her vvith the atons to which

they are attached forma 5 t.o 0 n

substd FERS ROHGEy e ReatoppelEarrray 1 il Byt receive
fuekab eaed ass@@ffatddnﬁrith)/thé st bétﬂinﬁﬂlcbﬁl(ﬁy @ldde to a second receive
het erocycl oal i phatic, .in which each

@'c;}@péapﬁseﬁateﬁc withn ghe TSR ogRmymicasion; guadg or the second
%o?rﬁﬁﬁxﬂ 1‘P('nt1&1 the atonms to which they are attached
rman opt ional | y substituted cycloaliphatic or an
optionally substituted heterocycloaliphatic; each Rl

%Bgstﬂf%{l%’dcleggﬁegﬁggeﬂt l h%g{l?o Equ@?@%ﬁéﬁ fct)qnlﬁleré% at least two of
@@deem?sﬁalﬂ Mu{ip10 Ebldceéggbeﬁy hsdnint eHNPASMMEIAExtended Global

optional Iy substituted cycloaliphatic, an optionall

Systes i fou tMobilee temuenishibersi (E@SM& 9QgRVIiEa, 1 Gkl FEos(aomng System

B3 Bta SRy SAgikey oG Mop it gl gy Akt S5 ocs)

CAOOMI, iaRB Wniivferl Mudile Meky6hARinicafieds Systen @TMVASY 1960NHz.
R12 is |ndependently hydrogen or a protecting group.

[0098] In sonme enbodi nents, Rlland R 1 together with
he he
e SRR Y Gl RN eR, FE SRR et ph i st 100
MeTz-Higher thanghe xaaond asndXiRren@dn&iBaddncl ude:
Al ternatively, R and Rl1 together with the atons to
which they are attached may forman optionally
ﬁUbStTﬁéJHqu e?o&"tl%xﬂ'@'%e?éi’n RN @& CAddCsecond communication modes
eterocycloaliphatic or an optionally substituted 6 to
&)il‘lprism‘(ale teast tyiccgCDMALGEMY dyxdleba:ldl GhMA WGIDMAY; Thme-Division

ShPrRes DY PRGPMB: Dufismel sramplty finch Mutiptosing

M), dn@GAAAXAl so, R and RO together to with the

atoms to which they are attached can forma ring, R7
and the ring systemforned by R8 and RO form an

pti aII sub t.ut ed ' LG fLSe .
o el ST G A LS o
ﬂﬂtag@nahébk fotigrb Redctrb us@Hanitdl Ryaeme QEMS)L | y

substituted phenyl to forman optionally substituted

10 to 16 nenbered tricyclic fused ring system [00101]

n se tss, :
(g nd R‘T?lé %8%82(]%% e1V 5 ile ih n‘}) st an‘? %h&‘ &&[ndbﬁ—:‘ elg{n@lt's compnse
wstagevardatfle Befrd- EM%BEcEcthhlitorsAl\ﬂ'ENNASYSTEM FOR I\/ULTI PLE
FREQUENCYBAND OPERATI ON Fi el d [0001] The present
application relates generally to comuni cati ons, and

nore specifically, to a tunabl e dual -antenna system
Background [0002] Wrel ess conmuni cation devices, such

as nobi |l e phones, may have a single antenna for
transmtting and receiving signals. A desire to

support nultiple frequency bands and multiple wreless
comuni cat| on st andar ds may reqw re i ncr eaS| ng the

e Y a1 -, . e .




transmt circuitry 106 and receive circuitry 108 to
share the single antenna 102 for transmtting and
WO e@eioxisng signals. [0020] FIG 1B illustratesper/sgsneni3’72
110 with nultiple transmt/ipecei ve antennas 102, 112,
dupl exers 104, 114, transmt circuitries 106, 116 and
receive circuitries 108, 118. As an exanple, antenna
102, duplexer 104, transmt circuitry 106 and receive
Ti I CUiter deviRS MEBIMink @, &vdifeird tHeefist Brafishtit Sitlienan®and and the first
recei ve CDVA signals, while antenna 112, dupl exer 114,
regeayrshigquensy bamdiars subsientially iselated viome paciathety 118 may
be configured to transmt and receive GSM or WCDVA
signals. [0021] FIG 1C illustrates a system 120 with
& eparBicadenive-df Glainl & whemamnthe tanshit esenveisanttogozadly positioned
122, 123, transmt circuitry 126 and receive circuitry
19 346 TeocIpe YHFMH wi th this system 120 may be coupl i ng,
i.e., cross-talk, overlap or |eakage, of energy or
frequency between transmt and receive signals, as )
% howTtierdeficg.of Sitnin] DoORAherRo@priging 4 Jegend wceiye apfearmyith a third
frequency response in terns.of reflected power for a
.W%’ﬂ%%?’?%’i‘t'ltg)p%avﬁ Iiﬁg%lg?g]é’elis&/) frequency band 300 for
the system 100 of FIG 1A [0023] FIG 3B illustrates
antenna frequency response in ternms of reflected power
¥or t fhadavice oh dé/l{ﬂ@béi ferther cempHEINE Fafrgend transmig@pignna with a
tfnﬁ'fi t@@ﬁlesd&ﬁﬁm&é%vﬂie than it iRerdi§024] FIG 3C
ITTustrates antenna trequency response in terns of
reflected power for transmt and receive frequency
bands 3Q4, 306 for, the 3 stem 120 . of FIG 1C [0025]
W an &yzclgss omaRnicaion ‘%/Vﬂ%ﬁfé’ﬁ‘?ﬂnsfnrgequency band may be
824- 844%519@3@{';&? tfeabFikh a2REkt AfnindeMkarlC 6L Ickehge a first transmit
frequency band may be 869-894 MHz i n one )
fapknigubatd associateds Withna i firstFE@nmBaicati¢re mpedgntonftsecond transmit
requen and 304 overlaps wth the receive frequency
% n@’o?ia PRCRIST R e enmé?tf SPRRIcarion (miode; ﬁrt%esecond
ddnahsaltdtionfodeea®i ve circuitries 126, 128. Filters or
i sol ators may have to be added to linit such X
i nt erd geesiiges oneansi with # cegwyl funmg zeaps | tosehange first receive
evi 2 .t h. I ennas. .
PSS, SR b figltop ) 188 FrE bR omeld g § scoond receive
frefuehote Wind C HisbEitedO8yithi nhacirer dnorunitdtionamode or the second
enbodi nment of this application. The device 220 has one
emmpicaionaRede transnit and receive antennas 202, 203
that are tunable for nultiple frequency bands and/ or
mul ti pl e wirel ess conmuni cati on nodes. The device 220
My bA vdrelss ebmssmpatiomdedet ¢onmpribeng: ce, such as a

ggglelraf? hgqqgi ?r@ﬂ&eﬁr,%ﬁgsé I’stghfn?llgleggl%{l%%ﬁagg cgg)n%pe\) a i%st transmit
£OJIHEY Sat bOBhmAL dsfocated eSO TRkt ESfmuUARAMEAREAY to a second
Cardl nternati onal Associ ation éPC}I\/CI A)), which may be
ransenit @etuepéyusgjed channsls agseciathe vithothg fashenpapnicafipnmode or a
as a, |l apto r _not ebgok conputer. [0027] The antennas
%%r}d%%n\’ﬁx‘?&boglgﬂ%f%‘?ently small and sized to fit
i NSi de récep@ hitenthaR WithO ATB¢Bd i hinabledelvmest. tol bRarigeadm Firkit receive
and receive circuitries 206, 208 are shown as separate
fiequency pritofrahanegls pesogigted owitindhc figt cppwupicagign pnode tg a second
r - .

RS e VRO 0GB AR AR ERRHRGR or he
shdphEoctimifidatish modd-l G 1 A, whi ch may reduce the size
and cost of the device 220. [0028] The separate
transmt and receive tunabl e antennas 202, 203 have

equ hRGnR n e
i:%nt r%lq’ﬁéé%(;(g{%%géégg%y con%?%?i%?%éf%gf% enaglgg
communi cation in nultiple frequency bands (nulti-band)
(al so called frequency ranges or set of channels)
and/ or according to nultiple wreless standards
(mul tiple nodes). The antenna system 200 is configured

e - Y L )




[0038] The system 200 may be used to inplenent a

diversity feature, e.g., polarization diversity (FIG
wopooom2spati al diversity (FIG 2B), for exanpl BCT/UB2006/033772

EV-DO or M MOsystens. FIG 12B illustrates a device

with nmultiple tunable antennas 232A, 232B, 233A, 233B,

which may provide transmt diversity and/or receive

di versity. Any nunber of tunable transnmit and/or

r eceitféﬁsrﬁ‘lﬁlr%né’!i alfByitibe firdPheweRid el rdBd siphals with a second

ant ennas 20 03 of FIG 2A may be confi gured in a

aptenna p§ing ﬁrayﬁrean@cw@%gq gecipted vaith & fyel Wizgless gommunication

(He“as 5-7 provide sone exanples. [0040] FIG 5

iTTustrates a configuration (front view) where two

ant emadsg (hei tidhsinitrand geadi enanémps 5102 secofd ﬁaqeency range associated

posi ti.oned inside, near or on ortion.o

Hiving 678 Gomprinipapa iods o & sEopd e sB A Hgicaut mode; and
devi ¢ensfiifing s1gfllS XihNAYSirdt WARAM Bn@fé@eﬁ/ﬁfgeﬁg’rﬁls with the second
crrcurtrres or sources 506, 508. [0041] FI'G

amtdnnzsumngﬁssacmldrﬂ“aqgamtartnamgﬂ (cross-sectional end Vi ew)
where two antennas 602, 604 are positioned

substantially perpendicular to a horizontal plane of a

devi cge688hed off Clhfne B! fikeRr do@priting ddayinbting mleﬁheff&)e second
be call ed a pl anar inverted "F" antenna (Pl FA).

veireless stopwsUNt padieaninpde pepvides dholter epmanIntGatien t@@cthee‘@st Wireless
0042 illustrates a configuration (front view)

J\}W gﬂl(@ﬁggglnotdeenna 702 is positioned substantially

orthogonal to a second antenna 704 on or |nS|de a

device 700 or a rCU|t boar t he devi ce.

& 50 Tiranined af i Hnaeetbiisdrgniy EHESomgEse sgast two of

é&%ﬁvmﬁéﬁ\/{uﬁ 1t Alééé %3%9%4&?45’09@%' @D‘MA@@W{Z‘? qiixtended Global

lI'ect e nstrate freguency runabi l ity of
Systent XbIRMcﬂlﬂBemImnpmcatlmz(E(ﬁM) SHOOMIG, Global Popitipring System

Qirsh 157 DM HEe L B4 baRRRE, oA MRS e PERREERH stem OCS)
Lloois,, BhE Ohip/eAdbMopi} Telbbsminanichadds Sstetn ANMIWS) 8900MIHz.

recei vé antenna reflected power with a center
frequency of 899 MHz and a capacrtance of 1.8 pFs.

haI 0]
efI e eé’&“fi%@@ﬁ E@\?%nh% %I(;:hen n?h frlggﬁe c%l? %a%%g‘a}s R}I—]IzeaStl 0 MHz
Bgke Pl theseon® frequapks rangbe bottom hal f al so shows a
recei ve antenna reflected power with a center
frequency of 876 MHz and a capacitance of 2 pF. O her
s ]
D D g S B bl RO A modes
¢antpiist matleast tavoneft @DV AS GEM, WidebandaGDdih { WMy 20ge-Division

%FEE@PQUSMQ blf(&‘ﬁé@ &gm h@rté%/gz)t 5 $q8181té(fryv iiur/n]élfoén Multiplexing
Q@}tﬂM aﬁ&@i)@lwt enna 203 using a first frequency

ange”associated with a first wirel ess conmunication
node. The first frequency range may be a set of

el L4 B e

cHS! AL 1S ashabaitialesotatb@foRanth athehange in
frequency range and/or node. If not, the antenna

system 200 nmay continue in block900. If there was a

2" BODAE CHRLAT, AR o RO S M v

aneiano peyakdevdivedieasitg.ommuni cati on node provi des
better communication (pilot or data signal reception,
signal -to-noise ratio (SNR), frane error rate (FER),
bit error rate (BER), etc.) than the first frequency
range and/or w rel ess communication node. [0046] In

bl ock 904, the system 200 tunes the antennas 202, 203
with elenents 210, 212 according to a second frequency
range associated with the first wirel ess comuni cation
rrode or a second vvr reI ess corrrrunr cation rrode The

S r

o . Y 4 -



1. A wreless conmunication device conprising: a
transmt antenna with a first tunable elenent to
w@bangessao first transmt frequency band associ PCEUSW0E/B3772
a first comrunication node1to a second transmt
frequency band associated with the first comuni cation
node or a second conmuni cati on node; and a receive
antenna with a second tunable elenment to change a
2b1 I StThe @6&hNE of CREIHE NS YfubBadcAtsEh A tregsntitting sieald witht a third
conmuni cation node to a second receive frequency band
apissiogreddoirensmihdiveist¥t conmuni cati on node or the
second comuni cati on node. 2. The device of Caiml,
wherein the frequency bands conprise at |east two of
2Code ADineihsil dor WistlesspdommAnrie®ng, nMapthe 8 OvdprisiGDVA
SOONPE Extended d ohal stem for bile . .
S SN, SO ISR B PGSR Signilg With a second
) firsP / ncyoBMAf SHAMIEs Asbddnlte POz first wireless
§?%%?gﬁﬁggﬁlu%§r§ ten1(DCS) 1700MHz, and Uni versa
cbhhmmmmﬁehamdmnunlcations Systen1(UNWS) 1900MHz. 3.

The device of Caim wherein the fi

fr qu‘é‘H’&% ﬁt?a‘ﬁ%}“fl’ét %Hdlﬁleg%ilg? a&tﬁﬁm}@ﬂlz ahSec ﬁd h{%ﬁ@ﬂ’ et of channels
SRl WitNg 8l firsf caguRBRMtiBaRtbdedor 4 fseccﬂﬁvw&ele@s‘ c@nﬁlutﬁcatlon
1, wherein the first and second communi cati on nopdes

melepende at | east two of CDVA, GSM W deband CDMVA

( T vi e )
O t nogbatEE et SR AR ARARY And R B A e second
MtMAXusibg thEhecsrMiramendy €t of chadpelsherein first and
second tunabl e el enments conprise voltage-vari abl e

m cro-el ectro nechani cal systens (MEMS). 6. The device
of Cdaiml, wherein first and second tunable el enents
conprise voltage-variable Ferro-Electric capacitors. 7.
The device of CAaiml, wherein the first transmt
frequency band and the first receive frequency band
are substantially isolated fromeach other. 8. The
device of Cdaim1l, wherein the transmt antenna is
orthogonal ly positioned to the receive antenna. 9. The
device of Caim1l, further conprising a second receive
antenna with a third tunable el enent to provide
receive diversity. 10. The device of Caim1l, further
conprising a second transmt antenna with a third
tunable element to provide transmt diversity. 11. A
wi rel ess communi cati on device conprising: a
transmtting nmeans with a first tuning neans to change
a first transmt frequency band associated with a
first conmunication node to a second transmt
frequency band associated with the first comuni cation
node or a second conmmuni cation node; and a receiving
nmeans with a second tuning neans to change a first
recei ve frequency band associated with the first
conmuni cati on node to a second receive frequency band
associated with the first comunicati on node or the
second communi cation node. 12. A wireless

communi cation device conprising: a transmt antenna
with a first tunable elenent to change a first
transmt frequency set of channels associated with a
first conmunication node to a second transmt
frequency set of channels associated with the first
conmuni cati on node or a second communi cati on node; and
a receive antenna with a second tunable elenent to
change a first receive frequency set of channels
associated with the first comunication node to a
second receive frequency set of channels associ ated
with the first conmunication node or the second
conmuni cati on node. 13. A nmethod for wreless

comuni cations, the nmethod conprising:transmtting
S|gnals with a first antenna and rece|V|ng S|gnals

a1 Y | e - Y o o o




