Substituted 4-am no-5-benzoyl - 2- (phenyl am no)t hi ophene-3-carbonitriles and
substituted 4-am no-5-benzoyl - 2- ( phenyl am no) t hi ophene- 3- car boxam des as

t ubul i n pabDYEYilzasRi on i nhibitors Cross-reference to relparas2@ppkdcoat i on

[ 0001] This application clainms the benefit under 35 USC 119(e) of US
Provi si onal Patent Application No. 61/169,785, filed 16 April 2009,
entitled "Substituted 4-am no-5-benzoyl -

2- (phenyl am no) t hi ophene- 3-carbonitriles and -3-carboxam des as tubulin
pol yneri zatwenrHODARDL OPBARA TIE FRIR DYV ANISC IBAND W 1DTHIAN A & BMIENIOT por at ed
into this application by reference. Technical field [0002] This invention
relates to substituted 4BNURKGROUMD O THE-INVENMIONT NO) t hi ophene-
3-carbonitrileg and . . o

4- am no- 5- benz%yﬂefsfp%lp%%w AR ISR O RARR 1532 BEVBEX U dusComMEi Ry ¢ s,
phar maceutinbal c&ﬁ%ﬁmgidbbi@éss(f&%ﬁrﬁblej RBphdheMn@fssdnliedifitdl a&ismtsh Bl | n
polyneri zation inhibitors and in the treatnent of cancer. Background art
[0003] M ¢¢ BeutsiioasTigrdeviess Bake Bavohrt elgbeiothpBiryameh ueshmpriihg serch pf

a-tubul i naRgARr HPBE b Ted HYET P ANAEMaRHE udedt B} in SNdomnffni@libn cel | s
and are critical for the maintenance of cell norphol ogy. M crotubules form
t he basi s 28Png e nerseerl ideviggspheraselyss.ion fereqonaecting Hia @y nlaﬁiﬂm 4 highaidetel oni ng

m cr ot ubul,eq,oRl i Ldafple thoitpRi Ml cel | division, as well as cel
novenent and attachment. Interference with mcrotubul e dynam cs prevents

di vi di ng cel | sThe BB R&LEetiTad Gonpar (VChrmidghrmdden déarch 29051 dGdads | eads to
&/ M cel | ' - ' icmi.t ed
repl i cati o B P B R b R Gt I e cence
or senescenigeng #R.1a.3rWaelkss Persanad évreacledtiverkg &> A9 Stendetdye. fliBERGORAL S .Bpon

m cr ot ubul ] r cept i . t 1 ere with
nicrotubungg§Q§E#§2m2?9ﬁ2g$ﬁﬁ§8ﬁaﬁg?ﬁ%ﬁ%ﬁ?#ﬁﬁﬁﬁﬂiﬁﬁ?ﬁﬁE%Fgﬁ%%ﬁggééon or

st abi | i zi rgfimiddydi@bH a7 €FRol5y268r $he mdOMdr-Davd Wi ANhmapeidvaserydfight deea cel |
cycle, the dynam ¢..m crotubul that conprise . the .cell mtotic spindle are
Uhe ¢ ar get GV irob CHPIRE SERBRFCOmBaNT S s Shedt HgRessd TR ARt he

ul timat e rechdng seont@ft dawhload (cof., tile vadémdnd, Righidefiditiat ckvRFANHDTNS),
essentially the sane (i.e. disruptiq$ on no I Picrqtub | e formati on and
dynani cs) JOPREIAICH FIE- i Epericaning and Waclgst a@&’ﬂ‘@ BLRHEPHSTTRs agent s

agai nst di f f er eB{ve@ANCAMWHP REmmiuficatnamRli€sighineandy Nearobhk ahMithlse @BUCh as
vincristine, vinblastine, and vinorel bine) are ggnerally mor e ef fi caci ous

agai nst heYBITEGIREIS Cath 2 Eizand SCEledapdsy drg fohotagairstvsehioyand e s,

t hough Vi RAERLRIERES o8& hEN0nt Yn bildiRQT) 1R WaC 8 bdmmiea oA MER Mad Ak P east
cancer; while the taxanes (such as paclitaxel and docetaxel) are effective

agai nst oviiPqtienal apicarsindaR APy B3I odnarebihs cCoBmuNigRton st Thealsy of

i nef fect i v aGfnliShtcafd nfids ldm[(%e&fseﬂsh?vquhf%ﬂi_li%mﬂo}(é;gﬁl%)é, Qﬂ%h@%hgét
hemat ol ogi cal cancers. [0005] It would be desirable to develop conpounds

t hat are potherarieniahipibpt heglepfe pubglmevepshlyofed nosay ehicchgndipt pasmciery agent s.

[ 0006] Usdgﬂ%gﬁﬁlﬁgplication Publ i cati on No. US 2005/0085531 (Anphora)

di scl oses 544 thi ophene-based conpounds said to exhibit ATP-utilizing
enzyme i nhi bi t épyliagensvior ynmWhes drequarpiosings expeckedde ejoanyaniebls-tiermtoy| - 2-

E)]S Z_GSWEE 22%&%&%&%%@&%&0,;{%@0&% anﬁ%fnﬁ%&% z{girglleése disﬁlgl ,dcérglirp &xhal nhi bi t or
5- benzoyl -igpuf/pltpury(l/Qixi and ithinaphene-t8fiaahloka ikd §he swilddt thabae asedi fahi bi t or
Zf agulr’lgf g_b%ﬁvg%grﬁ%%%?n%%ﬁn?%{%slugﬁg r%151%(3:[\;\10&nc%ordinator or controller (e.g., piconet

5- (4- chl orcohemaoy (PNG)) apidk barsdtcCiatbaxdpdvie cOsanpocne tRe/dsvivet @g)PNGai d t o be
an inhibitor of Aurora-A, GSK-3a, and GSK-3 b. No specific activities are
gi ven, though the conpounds are said to have an activity for each of the
listed target enzynes gRIBFEEICRIPTIONIOPMHEBPRABRMINGSti vity for the
popul ati on of Eredoninately i nactive conpounds for the sane target enzyne.

[0007] US Pat ehi® APYESt Bt Hegsidnd; ssatheolhvaision Us pagissletiy adte’ ol 8%k kon)
di scl oses @&@hctlyNi1ARBE Nehb 35 RIGRRRLRCS tBalRciitatRR, ThaRdRioh Aowever,
phosphodi esterase (PDE) 4B, and their use in treating PDE4B-nedi at ed
condi tions. These conpounds i nclude 43 4-am no-

5- benzoyl - 2- (phenyl am no) t hi ophene-3-carbonitriles, including 4-am no-

5- (2, 4-di met hoxybenzoyl )-2- [ (4-net hoxyphenyl)am no]

t hi ophene-3-carbonitrile (conpound 7A below), and one

4- am no- 5- benzoyl - 2- (phenyl am no) t hi ophene- 3- car boxam de. [0008]
Graschenkova et al., Yarmatsevtichnii Zhurnal, 4, 69-73 (2007), is said to
di scl ose the synthesis and hypolipidemc activity of various

2-aroyl -3-am no-4-nitryl-5-aryl am not hi ophenes. According to the abstract
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-C(OOR or -NRR', where Ris optionally substituted alkyl, and R' is
hydr ogen or al kyl, or two adjacent R groups on the sanme phenyl group

t oget her woeometimBkenedi oxy, as tubulin polynerization iPomiuseelongséand f or
use in the treatnent of di seases capable of treatnent by a tubulin

pol yneri zation inhibitor, particularly cancer; pharmaceutical conpositions
conprising the conpounds for use as tubulin polynerization inhibitors and
for use in the treatnment of diseases capable of treatnent Ey a tubulin

pol yrrer i z&pthowd fonpiighrizasion andrmethed af loperatiie dpgcthen avithsebiests. tferdureoafbunds i n
the manuf 3atufeeOtndRA FATERLSLE HhaltSBol Dy relBil 19 ROIYIEFhZ Aol
inhibitor and for use in the treatnent of "di seases capabl e of treatnent by
a tubul i n dpssripher wheatrpashvitinthe b¢companighdrewingd mrwlychcancer; and net hods of
treatment of dj S alekeln eat ne; hul | L.Zat i on
nhibitor, pariRear A canéil#‘?ff%t‘yor“a %r(ﬁ’?‘g%sgé??‘?ﬁi{‘g%ldtnﬁléeRgAé%pg%%‘g‘% [0012]
| n a secontdexspbey ¢mbdiimeritnoefghg preseni igvantien,conmpounds | A, 4A, 12A, 17A, and
38A as phar mac i cal agents,.. pharmceutical ¢ osi.tions conprising the
comounts. the' fterar T RENEas SIRERGR € UnTRTEE AP0 FotikREnTs and
for use i rnobbdimentedthentenddn;di seases by adm ni strati on of the conpounds.

[0013] This in tiLon al so incl.ydes .novel co unds wi t.hin those conpounds
Gescribed in tHE § raet SOBEET GHITRIS Vb ALTORe G Jet e (ReeBREGUN s 2A
3A, 5A, 6Amb8#inient dife idvdAtion and- 14A, 16A, 18A to 26A, 28A to 37A, and 39A to

4 1A bel ow, an heir salts, and phar utjc onposi ti ons contai ni ng
Chem thet oBIGe hot ot S dnBomHy ERE AP ALOUTSN GFe<iBs Camint o. | and
met hods ofenmbb@alen® Bt thbynvelnr adm ni stration, as described in the first and
second aspects_of_this invention. Each of these conmpounds is disclosed

i ndi vi dual |y, Srdllibs 2ppreciptehitiphior pigmbicity and £haritpriaflaytieten. SleHSaS fRWYS of this
invention;anR Ak agtehdizechsQYily Ben IPRG fiseab] oo dRampRY teheméRARLYLES of the
clains of this application as filed. Mdes of carrying out the invention
[0015] Defsph¢ of Brslqporanay by kpeeeraipbisiatize Hoeibyalemmmntsgebelpigefiugbe. from a
sat ur at ed yGl.3 AYidL0F Qﬁﬂ?@ﬂ}i'ﬁe‘," A ferlBRS I}ﬁﬁlewlsnﬁ%; be Pefp_@’ﬂ@d" %qongﬂﬁw %éﬁlle's ¢ by
renoval of one hydrogen atomfroma carbon atom 'i.e. nethyl, “ethyl,

propyl , i sesheatgspirespending prdnelogopydlementst e t hat the definition of "alkyl" in
this application is broader than the conventional definition and includes a
group nore coRBHBALYEP IESGRIFTHONAIF EMBOBAMIENTS OF JBHE7 INVENTIQNL i t ut ed

al kyl™ i's an apkyl, foAswidefdeRR 8REMS onS URRLLEVLREIAM dchildRrd Gt i hal ogen
atonms and/or a substituent selected from-CN, -OR -SR and -NR 2, where
each R i ndejseriderpyige jas theyaheh gendestanding if . thyhiggentipyr Hrweysrelt veillbBe i t ut ed

al kyl gro ' ' r : :

2 (o ot Pt D] AR B Bt b o B RS e mey be practivgd, o,
means F, @ithogr thBse, sje0dit 9detdilSal trs'vthar enstheswsr el dnpwn trhahaisc prooeduesst i t | ed
"Conpounds,_ of this Lnveation". [0020] A Yih ically effective anmount”
reane. t nat SRt Hh PR WG s e i v AR HE RO plieble GG &
cancer, i Snwufidn.cient to effect treatnment for the cancer. "Treating" or
"treatnment” of _a _cancer inh, a hu i ncl.udes. or nore of.. .

it ngr i nhi bReTRETge i Sret Y YesRBlet” i . A pResPlen b engr ¢ s
devel opnentgorithd)s ahégyabotighievaniin gf spidads af ddtdisitscabary, digita signals
reduci ng/ pr.eventi ng net ast ases, ( reljeving .the cancer, i..e., causing
eqr eser ORI £ RUMQHTBETO 4y e HEP IS VR R ded PreamiEN ghex fb - cancer
and (5) pahd teaiques S¥aPy aivse Killddne (eaneairoccs §R2dds 10 Comi Ratsubmadcher apy”
means the adm njistration_of a conpound of this invention and anot her

t her apy fékﬂﬁm%kﬂ?@Bgééﬂgﬁﬂﬁgwﬁﬂéated, especial |y another anticancer
therapyduring URRsCQUEREIN s bNAIRIEW R B RRPRSIRPYm RY EMoGaEIifRadsiAn it her apy
may involve the adm nistration of the conpound of the first aspect of this
i nvent i on ih@PREEatcdptngrougheit ohe apecaticafipe AEHISHING tHIFINGNICERS S¥E anot her
therapy. IB@m&%Hgn“@&ﬁﬁhhgﬁf%hmhgﬁgpoﬂEQMHthﬁ’&hﬁe%k&%&&@%PﬁE@w9&1th'5
invention may be separated in time fromthe adm nistration of the another

t her apy byndipr piocesesrerfal compier, oragrannytiye prdiade similyr elgagiopigvgontputibtut nor e
comonl y 1 DS I f S this
A e R S S e T R
case of anticancer therapy, such as the adm nistration of one dose of a
chenot her apeuti c agent, nolecular targeted therapy agent, biologic therapy
agent, or radiation therapy) within up to 48 hours, and nost conmonly
within less than 24 hours. [0022] "Another therapy"” is a therapy for the

di sease that is not a treatnent with a conpound of this invention. Such
"anot her therapies” for cancers include chenotherapy; nolecular targeted
therapy; biologic therapy; and radiotherapy. These therapies are those used

F AT ~l o o o, oy




i nclude the use of protective or adjunctive agents, including
cytoprotective agents such as am fostine, dexrazoxane, and nesna,
phosphonaweo0suiahs3as pam dronate and zol edroni ¢ aci d; amrdTAtS2emloadenng
factors such as epoetin, darbeopetin, filgrastim PEGfilgrastim and
sargranostim [0027] Comnbi nati on cancer therapy reginmens with which the
conpounds of this invention nay be conbi ned include all reginens i nvol vi ng
the use of two or nore of the anticancer therapies (anticancer agents) such
as those s#titighedthim thracegruinassypoO23Teeissr| ud's| Wésanléipd?th tbt her apy,
opt i onal | vk udh@GnRuOkeklva GRflidd] WRGL IIVE SIS SHER aﬁeﬁl&@e%e

menti oned 1 n paragraph | above; and the conpoun th|s i nvention can
be added tregigxh ot OHGr & m@n@@tronr%gagﬁens tiRpfoVFsIdodevides tTﬂlééQrmén? of various
cancers, sueh H=To] My 1T 10 b r d Longo,
eds. , Can%gi %ﬁeh@% efg%& andF%pothgfgg&Pm%y?ﬁ%lgﬁ%%ngiﬂggﬁgggfggp 3rd
ed. (2001ﬁmemnd(Bﬂmﬂhmved(nnk%hﬁ@mbwk'Bktﬂnn@@ﬁwchemndhsﬁmpydﬂhﬁdhsed.
(2003), bo fromlippinco Phi

Pennsyl vani %"‘Stﬁséc%d O?mo %e}(vr?%’ﬁém o%“*‘%f‘r%l ca%Vé%gr T He Her%gl 18 are’edseﬁ}%%c} al l'y
chenntheragﬁmsmﬁmBywbe)ﬁmnmﬁn@nTméMxmubeﬂe$mnme®mxmhasédhmda$qmn&@zby t he
Nat i onal Cancer Inst|t é ncer . %Kﬁthe @?E ? %lfor

Olini cal CREBFEGY™ ( Hkw %?éré 8‘%‘5) or aeﬁ%fn lﬁai“%?ﬁ P%Sﬁ g ¥ancer

Net wor k (meuB@BWmﬁmwﬁgb&ﬂﬁ&&beaﬁmeMkalng or "containing" and their
granmmati cal var ﬁ$> are word i ncl usi on and not  of Ilnltatlonpﬁnd mean

to specify the n@éHQPS@Piﬁ%ﬁt%%ﬂ%ﬁﬁ%ﬂ?@““@ﬂBﬂbEeugieﬁslvgﬁ@’ e like

but not t apgxatisle AlfeuddrBSpREA Berdiddliid A@Mntbd of R respOAPAA BitduSts 2@ OUPS,
steps and the like. Thus "conprising" does not nean ‘consi sting of,

‘consi st i Agheignstditiosed heeigmaydre “S%H’s‘in%lty HHUGRES Yeh asyigions of 2 &digml e, a
formul atiq terﬁoi‘a"@ﬁérﬁlnﬁgnde@t&t%m&u&‘éMth@@ébb@bﬂth& B%e&ﬁﬁ%%dm&&ﬂe al so may
contain other active ingredients and/ or excipients. [0029] Conpounds of
this i nve®ivew o ogma]le S%V{‘§1r‘{1¢56ﬁocék%fﬁ‘t)lfl@wo’iéﬂ{g\‘%bmtl%&lWIVI%&é@&tn&bl e

sal ts) ofI&@&mg@ﬁpgquﬁdgéhLanula A are included in the present invention
and are useful in the conpositions, nethods, and uses described in this
appl i cation. SEEWSS)éIW%M&tS'@U@HSelfl@YI@@IW b wtilmldthmome phthe pagsenitineatipny

t abl " k of
Phar mmoeut T o uigBBEare B LAHAMR, ool SR Ge PRI RS 2o g IR e,
Zurich, Sand mestratndg SIﬁ@ﬂd sawtmmmlsweclmssfouwmpﬂﬁ Bfequ;my Mepoeiog Bpid sal t s,
their sel "s%&é @ arlf}}e'c:toge Rc% ﬁ@%adf lSJB(%](ta‘ruﬁl femeﬁt‘a c53c

ot herw se, nce to any 'S |Lven 10n s a ref erence both
to the coﬁh@m@dC@Km(Mﬁmnglanmmqypmﬁﬁmith@kmn@aOFENDmndmﬂeksalts t hat may

be formed when aCldIP g Eﬂg resenttarg ﬁ F reactin

i norgani c or of &S he {pf SEHRAE H usfcjrﬁ %ht 80‘?%%%&0 C& ?I}ad with
an excess nefwodn 1@, kaotdigs ﬂ’o%a@ﬁlﬂﬁry epibobinkats vy tHednvelifon BahdONaheotdingll koxi de,
containin an aﬁgéo%%(ﬁg géh Cations such as Na+, Ki, Ca2+ 2+ and
NH4 + are et s PEshIVPHIOB R RESs Sommelicpipn e tupk A e salts.
Sui tabl e lnmyrg@ral WPb@seWPANhea)@fn&ryeopetﬁ@ Ifotd ex @lawasrdwgi&@mdi@tan@m assi um
hydr oxi de, sodi um carbonate and sodi um hydr oxi Sal ts %Hlso be prepared

usi ng or g&RYLonE BY  the JERE2802%5Ia13 dadls Gaeinas )ﬂTGé%)corT@a"’rcyls cloping i yry

anines, suhatiddhade AHNR 8w d)NBds bl ia R8N USRA Y- REGUIPTH NI fo? URS tek s ed
am nes, and cyclic am nes including isopropylamne, trinethylam ne,

di et hyl aniSA&] €’rWléﬁtl%?/P@Fﬁ‘i’%bArelaﬁ‘ieﬁYbeW\’gM§tané%fﬁé%F%?r@ﬂ@?

2- dimet hyl am noglhanl v FOBRERAR RpolifhDGr o GhEIRE, WAL BNy

caf fei ne, procai ne, hydrabam né, choline, betaine, ethyl enedlanlne

gl ucosani neluds-apkyicylcoesdiive st cortesdlr @N@ell()p%lﬂl Hitions BEHer3Qzindel 40.

pi peri di n%’tatfg)}{% ?}d“fl.%@ | B§ Elleddegf%tedaa@(évﬁe@% Lérﬁtﬁumgaqgg %lewté ISDE %E\QZ of the
first aspect o this invention contains a basic group, as an -NR 2
group, it amPEb’é prEpavahd PR B g dcladidi nétrwksamputeeilgptedaintpunosal t s of
the compoypds ar e, pre gz’ 0293 & 136 3pd2 1%91u5'éag’}§£1ella aa}né%t %béaﬁq)ho%"e“t from
t he parent conpo fd and ‘an”excess. of Yan acy uch a rochiori’c acid,
hydrobronmpmha1ddmﬁm}humﬂﬂeaas@m(gwumngﬂEMkesuIfate and bi sul fate salts)
nitric acid, phosphoric acid and the |ike, and organic acids such as acetic
acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic acid,
mal oni ¢ acid, succinic acid, maleic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnam c acid, mandelic acid, nethanesulfonic
acid, ethanesulfonic acid, salicylic acid, 4-toluenesulfonic acid, hexanoic
aci d, heptanoic acid, cyclopentanepropionic acid, lactic acid,

2- (4- hydr oxybenzoyl ) benzoi ¢ acid, 1, 2-ethanedi sul fonic acid,

2 hydroxyethanesulfonlc aC|d benzenesulfonlc aC|d 4 chlorobenzenesulfonlc



a conmpound having a | esser nunber of these features; in particular,
addition of one of these features to a conpound having |less than all the

f eat ur es wDl2b1ogamseal |y result in a conmpound that is preCemusedoo@not he
conpound wi thout that feature. [0035] Conmpounds of this invention include
each of the conpounds described in the specification and clains of this
application as filed, including in the Exanples and the conpound table

bel ow, such as corrpounds 2A, 3A, BA, 6A, 8A to HA, 13A, 14A, 16A, 18A to
26A, 28A to 37Accosdiae Bhistacmplan;cmbedimentaiitye invmond Y pI30 may ingade A, 8A
to HA~ 134 cobfifimicifith pRAwAAIH fibkhl % GARRYCRAE Rtke MR d: thel ¢
salts. Conpositions and nethods, etc. his 1 nvention iInclud

conposi t i ¢hasscaiver et horbamie@mer 13 Gubved elutdhev ebmpieuml 13§ oeﬁeblmfcovmgdseo
conpounds g\%&tl?&} in the precedi ng sentence, together with conpounds IA,
4A, TA, 15 , ) A, 27A, and 38A. [0036] For sinplicity and consi stency,
each of the corjtbengtisthefscdporofithe pesarteinyamied is nott hingeds pedhis respdct, diar and
clainms as a derivativ of4a enzoy h Iamn t hi
3- car boni 111" oF° A<am Iﬁ %neberprtlhzeoe g ftheééﬁgﬁg ICO 2(| B{i@ar oxam de
rather t ha()O)bmaj oicludeNgj 1h)earfdcﬂetfe:m\h slrgetdeelc@;r lf@raxatylpIBlD]E\Ss tf0, I18PAGd nam ng

conventio Thu exanpl e, d, 6A of t e.formula is
a4 et b BB oIS S0 pubEF R SR BRE, S ineliye o

t hi OpheI’IE-SHﬁ}a!BalfcbmuirédtslIEEVBMD MdIRGWperalcAs aPhE, dfalggadnd of the formula is
nanmed 4-am no-5- 4 chl or openzo - 2-. 4- met hox .phe ), am no |ophene-
3- car boxani de. ‘A[ eyeE t?’ralegésrté)flgﬁ%bﬂc}m‘%ﬁgf@fé ) %éé?n}aﬁ %Vé %%action
schenme showic bRlRWyibRoddbRtifk B ¥smdbatod fekde r@éaad)ns&wytﬂa&ltsédcto wetthods, no
substituents are shown on either henzene ring, but it will be apparent that

subst i t uerirung dfocpign and gmappgementigemptiqdat @e@woefﬁe The Sracers BaMIsuf, or

precursor g Jh@nﬂeﬁ‘@i%f meétmﬁt{em)tfelemeon%qzbewmm‘/drefhoa{fo& ebmhahiRidnon of the
conmpound core) be present, di scussed later in the specification and

as i1 ust Satieps b%? 1}Qeanéﬁé@rmaegyncpweeg}hemse&wem@KE 1fesnefaiito eaghotiet i ¢

met hod,  aRplkARPlaS ArRAkr RBGALRRALELLL ST @Ofgcar boxar des, invol ves the
reaction of the anion of malononitrile or 2-cyanoacetamni de vmth a phenyl
i sot hi ocyanat e lémﬂleenoze laceneding tchamhwdanengsd thosiny¢ntiges PN&t 1@ apébiosech et C N 1
base [ 004 I trl y cet ;:(]\IH 2)
di ssol vedggaﬁgégs 19?)10%:0 aé%llgoe%%y gﬁgcl:cﬁteas %Xt‘%ﬁlcd C? g@?rtgo% g&]“sg? r{O%lr((ééD e
base to f osing tGTeA tr@mqae@pmﬁ:lmﬁg &teineinn H\Ah@gesrralfqyrmmnplm the GT&\ tremdfiort he base
may be a C as car e cet am de
i s used, \Qﬁag&gasgq?%§¥%geee%§ﬁ¥ §ed;{°%m§r0?%ar@teA :Lsou]p use(%ly & gtth Ily&h% ride or
et hoxi de. imthe pﬂ:k)ﬁfﬂylften aélcttdnsmxssdalm&lreeox(eZ)proxsddthe aschdﬂdhanheiltimwe&hldjye t he

2T PuTRph T, RSt SRy BB S SRR SO o
carbonitr imﬁz’hclart@waﬂh@&dprfcrdmdd ofhef@mktans@omysse@wme;ﬂaw bYOHEW @ at ed by
addi tion of water, naII preceded b val of the solv

oreci pi t atenanr 3emst ot SRR He B TR Pty e demrebrird means,
for exanplcgabr tﬁﬁ@-ta@ﬂfa@]@hﬁbll@\ﬂmF ithd e@re@ebTA[ Q041 &»’&ér@imr}héssdgban@nﬂe

2- cyanoacet am de are conmuer |y avail abl e, as are many

i sot hi ocydrayteddiging fhe QR pdighdhtnrhesxiendad. dthopghyit él%ﬁ%dclaetlaldeﬁé%ﬁeg Phenyl

i sot hi ocyapakes AlicPrRY: iRRnREERALEEhkdiaMHiNRigeccor respondi ng ani | i nes by
reaction with thi ophosgene gand the anilines also prepared fromthe

correspondi ng AFEIEBS iz 1ER a5y FRBRMER ) theaeriopr wivad e sppendides? al so may
be. pr epar edmrh A dAGirdccGRF | LSBANCLAG AREUARGERRGGRRYank SAERIRM i) D omi ne
in acetic acid, allow ng the convenient preparation of a |ardge nunber of
starting @a@reerwaﬂsssah@imhef@eexmpdams dianfwdrlfrm HopexappBARMnyigetends  of
formula A e acids,
usi ng teoRnraia A ARnEs: bR ETL A% LAt B BE ARRLBRIMEL © 75,

t he f or nmatldbnCofmpetei Wadebidi starage rsedutrs 13Ty atcilmﬂe ussgdetioan th behexeewakby on

condi tiong, [RY; c%?on &%%%r ‘i@ V& §0at|rlgnscatteheax}enar§1dq RIIRESUL 8@/&%11

accept abl € and 1 or m conveni ent I SO | on and“Tormii at i on,
such as a@.i dof @«amp(et oommarmhcetblema@hmuhumrlmrm@t atludae)non{dp4S]
Conmpounds for a use, conpositions, and uses [0044] The conpounds of this

i nvention may be adm nistered by any réute suitable to the subject being
treated and the nature of the subject's condition. Routes of adm nistration
i nclude adm nistration by injection, including intravenous,

intraperitoneal, intranuscular, and subcutaneous injection, by transnucosal
or transdermal delivery, through topical applications, nasal spray,
suppository and the like or may be administered orally. Fornulations nmay
opt| onal |y be I | posomal for rrul ati ons, errul Si ons, for mul ati ons designed to

o, o o o



active conmpounds into preparations which can be used pharmaceutically.
"Pharmaceutically acceptable excipient" refers to an excipient or m xture
of exci piwotesimvhissh does not interfere with the effectipemasgoiofnzdche

bi ol ogi cal activity of the active conpound(s) and which is not toxic or

ot herwi se undesirable to the subject to which it is adm nistered.[0046] For
solid conpositions, conventional excipients include, for exanple,
pharmaceutical grades of mannitol, |actose, starch, magnesi um stearate,

sodi um sacismery fuchtas) for cxammiqp sed onlyl memers (RONDr valaile meges fushasdebonat e,
and the Ikggnlghﬂg&gaagahﬂgﬁgkquga;FMAgﬁQ%ﬁkq&Eable conpositions can, for
exanpl e, be prepared by dissolving, dispersing, etc an active conpound as
descri bed hereﬂheaﬁ@ﬂGWﬂﬁmhamﬂphﬁphéﬁéaﬁyé@mﬂaﬁﬂ@vahﬁﬁﬂihmﬂakéﬂnébran
aqueous e 4 al. i . trose,
and the | 1EuteERe SHEM B bPEETR B M RimoR b G BRUR BiT-C6x

phar maceutlBZ ahayc dyposdaly ailotase beCadinbynugliane thereyeasdds dla@mertttiahm offrithaor

amount s OluRARLOXEE ! Wl YaE X BLENESRPHED AhAtERAl g Qe SIULELYE N0
agents, ﬁ B ering age $'and i ¥ exa I? ium acet at e,
sorbitan mnmnmammamqummﬁmetﬁhmaﬂ&nwm@nabdmpﬂmamemaMﬁnwmva@amangmmmine

ol eate, etc. 47] . .For. or al istration, the co ition.wll generally
Cake ¢ he FariooR iz, yeieh fheieoE L Medhrtght Bendin S BOTRREH ol Yirerionaqueous
sol uti on, GuspeiGtieNprotessy 1 BPmayl albd ettsndahdCTApSdbsasd.ar e prefer r ed oral

adni ni strati on forns Tabl et s_.and cg psul e or or.al Yse wi || %rally

s
i ncl ude one or OHBrE BB ATYOGLEY & étaBPIen]éb @%Hn‘a‘é 9 Actsest h orn

starch. Lukebankitdehideenipk, tShehivas] 3Fagestiude SitceRmile recaiversaRXPaky pi cal | y
added. Wen |iquid suspensions are used, the active agent nay be conbrned

with emul 9P inBOMn FaRTRBER ARG BRCimeRpLably feoyplei foed, DeanHQraIer ng’® col oring
and/ or swagiRANY 1B9ER }Sbmﬁergﬁ addgdd a5 c¥RhunictAdaepro@Ridronal angxehypi ent s
for incorporation into an oral ?ornu |l ation include preservatives,

suspendi n@raBEEhtslorrefelk sAMAYNdiaA masssageidiof Hendeiingsthe chyrpag]timagllostteb e
for”U|at'QB%sﬁﬁ”19%mB&GQQBQmeWm&%BM%H&hPR%&véQ&Hﬁmuﬁhhﬂ%fné&mé&QHfd

sol utions or suspensions, solrd forns suitable for solubilization or
suspensi onllpgating thei GAD bl owing doi ejaawld dngerde pacsr comupuicetien sheinf poeromal
formul at i Qfifimeld& St Hellehicd BARC AR, nr% T ﬁéér%‘ Y oRhfRicRfnARlfl 1 1 e

i njectable sgtutron or "a suspensi on & nohtoxi & par ent era(ty accept abl e
di | uent onmeohvemiarwmnmgwtmecamnmpm&bha¢heh1@Hésnadﬁmsnhh@nﬂ@Athmi may be
enpl oyed . um chl ori de

sol uti on. (Wﬁh g@hrg?? éh 1'88} r(é§1\$[3 (lf%jx %n%ﬂ;?ca{ﬁ ??Ihgor tgglﬂée or polyols are
conventi onal | ySmnmisd)ZG,dlmsléﬁbdnvl@mtOsll@r musmhlddarbgamfedna 13 @24 Sjerabiye

phar maceut i ¢ onpositions of t ntio e fo | ated in

P yopht i 2GHRSH it FBr oPBrPar Wi rPaes DI ey JuRT # e BEeint i ons
may be redaasly thut @ckiviye delddet (e@n st@rﬁomaztoer FOr exauip®y, bedpfoms IB‘G(ﬂtbgléﬂileﬁnd t hen
further diI ted with ? able dr rror to i The

formul ati SH™; Eaﬁﬁﬁe?a.%i b8 d 5ﬂpba'§ﬁﬁﬂ’%§mgﬂpﬂPp ﬂumﬁkanples

of sui t ablgemdid) YainSitték-LeckHorls QPdtem $1alt Inftgz 2B Adritk la@BnnaSSén B X Infc@S6 oh& ofMat er ,
and buffered sodi um or ammonj um acetate sol ution. Pharmaceutically

accept abl éhestiops #d/aritheiNfetdepireht s may be added to enhance or stabilize
the conposi ti offhe Qo drondr@&itdinh@i R ReySRALEL 4t RAstQhe bAGI- RIS hilt@e td 0050]
Typi cal Iy, a pharnmaceutical conposition of the present invention is
packaged irerelyedisrallafaied copfentionsaceesy @prioddCAP) an¢ %taﬂlwr@ dirggtiopglyatenpatdi cat i ng
use of ther PRALITBAGULLGAL OTRERIL hAD ibdhideaibdIEdhERALarlor B 8RS
treatable by admnistration of a tubUlin polynmerization inhib

parti cul artypg of arfernas, a[tm@&m]thcﬂsheoepﬁ&rermesemtln‘@anoml@rrptdsmtqdomthmysm@tdr tionally
contain one or r : ion to a
conmpound of thPgﬁ?ﬁsgﬁhﬁgﬁag$hgggg&%gig?ona @g%?%gé@ggggtg%ﬂfﬁﬁgt§brcaIIy
be useful ANE tileatlisngorsai?Oet30 aod I#0 mag eivatvyisigilar ehitectat pbhrdwdre eahcer by
conmpounds i 0052 f ounds [ 0053]
The compotniihey SRR e SR B P b GOER O B o et
human cancmpwnmwwdbymnéwmaswdeﬂwmsBmHMemymnmbh&umnﬁ%mwmemandsMhmwevo
Exanpl es bel ow, and are therefore considered to be useful as human cancer
chenot herapeuti c agents, for the treatiment of human cancers. [0054] Thus,
this invention includes nethods of treating cancer in humans by

adm nistering a therapeutically effective ambunt of a conmpound of this

i nvention, or a pharmaceutical conposition containing it, to the human; and
to the use of the conmpounds of this invention in the manufacture of

medi canments for the treatnment of cancer in humans. Optionally, the nethods
further conprrse treatrng the hunan mnth another antrcancer therapy, such

o . F A/AAr-~r-a



anount whi ch woul d be therapeutically effective if delivered to the human
alone. It is common in cancer therapy, though, to use the maxi numtol erated
dose of twe2oro/aassh t herapy, with a reduction only becamse/ustoloorason
toxicity of the therapies used or potentiation of the toxicity of one

t herapy by another. [0057] The conpounds of this invention, or
pharmaceutical conpositions containing them are thus used to treat cancer
in humans requiring such treatnent, by adm nistering a therapeutically

ef fective ampumtmeR tp KEGe ReR, dnrouptoior imemobel ¢ fuariamsacepdog ical | y

ef fective Q&R&A}&Sen%dﬁ%ﬁﬁodmﬁ’épl%gen% ﬂfi‘«eﬁt[bYﬁE“sthr&h a*fﬁ’e éL%eltfﬁﬁler(ﬁ"r}gGs I O
10, 000 ng/m for exanple 000 ng/ m 2 ggmz Dosi ng

may be at and 3 ngs igRiydeit emmlr Qal’tsf élbewalﬁﬁpg ebea@mlolﬂo BHOG 2 andOrcayBR 2 at 1 -
5 week int ?H@% ﬁt@ﬁ?dnaz#dcé{ss%rldt} (C%L 1423@3 IGQt éAlﬁ%:Z G, 8 hi gher
frequen0|es I nctl ng as frequent day or severa ?e.g. or 7)

days, wit hndﬁleC(TGS|f¢rg=Xarelpieé3tTédZIQwéF$GZZan@ CT@‘I31AD afgéks3. or constant infusion
for a period of 72, haqurs,. al so th.the.dosin eat every, 3, or
4 weeks. Sui taéf" Corccli‘o%atoegma?lcdmalgée rthee drévne(rzlfloens t\1/1\» g?lg\g %:@e Iuﬁe{ieff) erm nabl e
by a per sasynohrooswdi das yors kominumnattohecmmaﬂdavmng axegpled at metlfuat aséesd | and
this discl OSur e. No. un abI Xi C i ef f ect pect ed when
compounds "SRRI PRAERY SRtapey e borieC SePEa P AGra T RE S A RHES pr esent

i nvent i on.(CFOQ38A). FKhB@TS‘QI’ln@f beouseld foarcymsiahdlsl isbehrbtv@s atidan®f asgadhe@ioud her apy
will be able t scer n a_therapeutically effecti unt of t

conpound éif‘ataﬁgéh ]ﬁi? haihé‘ﬁné‘i‘?a tr&“#ﬂ?ﬂ%é‘tﬁyﬁﬁaﬁuﬁvmﬂec}/ 5&:@% H‘E}lﬁhttﬂ%f

anot her a@&dé)@@ﬂﬂl@ﬁ)rés&ﬁﬁrﬁf@b{nc(nllﬁ néthmnféaﬁl’pmmnekpeét this invention is

adm nistered as a. part of _a chenotherapeutic conbination) for a given

cancer and st aa%mw@ fyptde e it heurempigutationn &9 B ayrrsghlihiaPell i ance

upon per s@# gkerm%&dgﬁo@adlﬁgh@ i h DAL RSB oREnilyNITKORPRUO ©RTh@NstatlAO59]
Exanpl es [0060] The followi ng exanples illustrate the preparation of

conpounds Smcetswl@m 130 ard 1 Whmayairy ufities the ereire Vx QK 24hfop eeramenipaien; QR t ro and
0 vivo ankhGARCE! RAMES Forl BERRIL COHA L0 L GEONSL ARKCHe RIAGACIY %oPf
efficacy in human anticancer chendt her apy, as ot her anticancer agents

t est ed i ncomaweicatinaand hvecatsHowrr 2t phoamceith acdood; ling is fhhtimarikat tithey are
given to | the art to nmore clearly

under st angaﬁpﬁd%é} rglt%ﬁsc%fcef&t %g%gé@%ﬁ%ﬁ& lﬂddk Rﬁoul d not be considered as
limting the scﬁg@rd)lﬁg lhixemplayemtbiodimebuef themed:ryloasrunmt@nbtlmaﬁimga)ah@
representi Vi r A LRSS FRE

10062] - The EshEBdERan B ol BRI AR K SR B NSTR Rt nods
of organi cntahelmost AgcediBe e t}ﬁmxaemwmsthqns uae am«staficﬁolﬁprred)edlﬁacﬂﬁre@aganl o

Tr ansf or t| ons" Wi w._Yor US A In e ses,

prot ect i v rliglm %%ﬁ%éta 1??{}}48(3’“@{88%&?&% Ne]tng’rw ePE%WfaY%OW§§I%8n ﬂ)%ot ective
groups ar eo escthe b@ﬁhmlﬁlg Graeafige @fg.atuncat®Rr whee20)\ver i€ GupSonimur¥agamiit

Synt hesi s 1991, Joh ns New Yor kK, York, U S A
The corrpod‘ﬁ%i‘?g FE‘F fiex S?VWQWFT%E’“&%{?&S&?W Q¥ p glegter leaelof ﬁ?aitl\éf P8eRrbwi ng t he
synt het i ¢ pshemesgitholfiiht k@be df Baplchak 1n|VEhtfohl1§n0'ﬁ|ﬂﬁ1|1tb@;ﬁ1tth@lﬂespét$ shown in the
foll ow ng exanpl es or by nodifying the exe i fied syntheses hy rreans known
to those of or Pl‘rﬁlalrgywsﬁlél P a.%{ﬂtﬂﬁ@ %P@atloppé@ﬁ 13018 SR ipnss sielpl2¢ o t he

prepar ati QRq ehtiodt R LA pRef Blapi @.gt, @xfsm? RRSIR RhakiesBoMREsRePT this
i nvention; synthesis exagtpl es refer to the synthesis of conpounds of this

i nvent i on.by Ginpgersties hlnBevtat penragndty ailrIFéE\ESaf@I gampiredtien dPY 1BBlnddtthg t hese
exanpl es. %Q}%}elf § ﬁ&%ﬁ(t bYlge gﬁf’rﬁ@b Baslbeel 'd?l%ﬁ@éll'y%ﬂo&fted stations 120, 130

4-[ 2- (di net hyl am no) et hoxy] phenyl i sothiocyanate, an internmnmed diate for
conpound 38A14q maBajcedi the wpelopyhetivny fapighe frewabedyandnegcannrhen®. far eq. ) was

added wit r [ i l'ine
(200 m, DGR ATTRC B & s T 5 e S P T e

t hi ophosg@h@méllﬁ”ﬁmmg:y, and3@ayrmekg tht pRoaef.systom ot e tl Ockmd platises 140 ﬂ13(15t| rring.
The reactlgglgi%s% was allowed to warmto roomtenperature with stirring,
and stirré room t enperature for 40 m nutes, during which a precipitate
formed. The tetrahydrofuran was renoved under vacuum and the residue was
di ssolved in ethyl acetate and washed with brine (3 x 10 nL), then the
ethyl acetate |ayer dried over magnesiaum sul fate and the ethyl acetate
evaporated to give 4-[2-(di nmet hyl am no) et hoxy] phenyl i sot hi ocyanate (0.20
g) as a dark brown oil, which was used wi thout further purification. [0065]
Preparative Exanple 2. Preparation of 2-brono-4'-[2-(dinethylam no)ethoxy]-
acet ophenone, an internediate for conpound 39A. [0066]

2- (Di net hyl am no) et hyl chl ori de hydrochloride (3.49 g, 23.2 nmol, 1.1 eq.)
was added to a solutlon of 4 hydroxyacetophenone (3 00 g, 22 0 nnDI 1

Y Y. Y. . [T



2-[ (4- et hoxyphenyl ) am no] t hi ophene-3-carbonitrile, conpound 6A. [0068] To a
stirred solution of malononitrile (0.40 g, 6.1 mmol) in dinethylfornmam de
(DVF) (5 whlowan7#dded pot assi um carbonate (1.68 g, 12. PCwrusk01022@00). The
m xture was stirred at roomtenperature for 15 m nutes, and 4-ethoxyphenyl

i sot hi ocyanate (1.07 g, 6.1 mmvol) was added. After stirring for an
additional 30 m nutes, 2-bronp-2',4'-dinmethoxyacetophenone (1.57 g, 6.1

mol, 1 eq.) was added and the m xture stirred at roomtenperature
overni ght . TheIns#lohenembgeimens b thecinyanéen al?fdewéétﬂ%ﬁ%éwwallaﬁaoqm@er (20
mh) was adgech aohnenEesidlufy MifinfiGhy! hintdeSbidlespCabl eciffle Dy
filtration and dried under vacuumto give 2.80 g of crude product as a
yel | ow solfplpwimhibs aseeselgulpy O’dﬁ@tCS/Mé/%ﬁmeﬁﬁe%Fhwin@ hPN 6D 18 irpeyl aecespdhae hes
(al toget hep, jot fh'ehﬂlﬁn aZId7se19d Qlc P &'H‘:ﬁ cﬂ{oﬂ%&““d P %ﬁ?ﬂ acrl'néés?& g%nﬁbéhé 68 9gel

col umm chromat ograp el uting exane etate ( en 1:1) to
give 4- ameriend, respectlvely, the length of CAP 320, although the scope of the present invention is

5-(2, 4-di ne{lpn%%/ e 2101¥:s ecg [ (4- et hoxyphenyl ) am no]t hi ophene-3-carbonitrile
(2.2 g) as W brown solid. 1H NMR (DMSO-~ 6) : d 10.24 (IH, s), 7.79
(2H, br.s), 7. Iﬂ.rn(n%Hp FG. 41381061 cﬂia)t of A. rﬁkﬁhc(dl Mbaddwxﬁlttﬁalﬁcdﬂz))l acr8ibg (2H, d,
J=9.0 Hz)

4.02-3.96 S?‘Eﬁemﬁédnﬁ‘@fs B ¢ ﬁ& “V"*%“O"?éé ‘“(h§i@i“ éS(CcorTn%gd i %"?mé’?ﬂ é‘PbOdjm@f“? a

Hz) . [0069]theSMﬂ'E:1|itﬁﬁll aatEmarmbeana 1$)/ﬂtataa$sb5a @éer4toameﬂ@oﬁn(uﬁrcmﬁtlnob@éaeanzoy| ) -

2-[ (4- et ha en am calr boxam d compound |.A. [0070] To a
S T e s ol W BB dnaed A ey § e e Fvm TR TAITEY ) s
added sodiaHemdryddvice &vithtfee im0 miteleEmion Qicks bldeldB109, SEiods MPDAnd ﬂ30e1ﬂa)> and
the mxture stirred at 00C for 1 hour, qi Vi % a clear salutio

4- Net hoxy JHBSI 2 pige! H) e gherated timeslog e ag TxQE ( Xhtf]&ﬂk“z@e%i“f‘“‘?‘ﬁ lﬁﬁxmd( 10 ni)
was added,;3erd Rk Iuhn@edthfedm %W(&l%@&t 43d)aRnéath Ve TA ang Hbiedseagahophenone
(8.33 g, 35.7 mml, g.) and potassium carbonate (4.93 g, 35.7 mmol, 1
eq.) wer e BN CEMO{ ﬂl@ W>@f @Fher Wefyod devicsy waghoyt gy UPY bor 1

week. VAt g (200 (ﬂ%k&blé/&%@}j&ﬁgms@% Iﬁéaﬁod%%naw%?ﬂb%u%e that formed was
filtered, washed wth water (3 X et’hy acetate(3x15 m.), and
acet one (3 X 1Bcedrying tthethlsd%aetwlelm@élpn&/dé@mtb30gimae transmit and receive

4- am no- 5- y 1 i v

3-car boxam&@mﬁ?@%ﬂ%&%&%@ él? gﬂ tgé%ggltﬁgfeb}ssgm%}% Wn%%%&g@ "9 9. 97
(IH, s), 8&afdnif{ 2 resdiye (z'orb'lzﬂlal(c@l-for dllocatn& the Hzgtpnt%n%ce(si leriad], bjf:&i@ 2Hz) 7.41
(2H s), 7.2 ( (43

[0071] Th&*E np& &nm m atl%n'jf%ﬂe asél}s %ﬁﬁm?ter Wﬁve Ereab_@lcyb ngv&l weIlrd@’ pr epar ed
by one or dymmca:lly aﬂlbeateadamrmennmt heds pened sy wilizang tivetclvaddd tmodatadedarncbed i n
det ai | heret tEg conmpounds of formula A were analyzed to confirm

i dentity &% tﬂ?ﬁkl SR HPLC for purity, and one or nore of mass
spectronetry (E@mbo@ments bethe peshtidnvieaydficlidgatarticte suohbhzat i on) and NVR (1H
and/or 13C) for identit and were ¢ nfirmed to be the expected product in
good purity. ACW%PYB%C%*P%W aWHk%? CW%P&”&“W@%&% larly

prepar ed, naaghnf, ldﬁdhf'h@ffor(éﬁﬂﬁlﬂdafﬂﬁm%?y h@isRakiae, Ar MRS BIRSIE mBinbay, bicopingpar ed.

[0072] Repr esentative conmpounds of fornmula A include ("exact mass" is of
the par ent"CURFRININEHSEULGRT £18a CHBPECTHIEHIRbS I Uptosowhichivhgh, bl ank

i ndi cat es RRaRM LY AHREceRBf orPBRkEIIIMed i bu AN APTAEAEWRER DYNAM C BANDW DTH
MANAGEMENT BACK ND OF THE | NVENTI'ON A personal wireless area network
(WPAN) is a netNibleiecitrdéFatugrs of Shamiimenéiar heys bead HiysEsehand dserrived herels. (f or
exanpl e, Eq%?%&d?ﬁ&n@&d sﬁﬁé’nﬁ%ﬁé éiilhlggeE aéndaéafu%‘i&ﬁt el ﬁb@s&cﬁptooﬁ%sé)er son.

The devices fmy or may el ong t person i n question. The reach of a
WPAN may Iskilled e mtlelssthef\fbmwéo hfah}ndblétoaé ¢ut the ppricndaskghaims erganterdseituni cat i on

anong the 1 ] i uplink to a
i gher 1 oo A ARG uRE TRALES BV iR e RRNAE WA RS 18 5 ok
G oup 3c (TGBC) was formed in March 2005. TG3c is devel oping a
mllinmeter-wave (mMmAMwe) based alternative physical |ayer (PHY) for the

exi sting 802.15.3 Wrel ess Personal Area Network (WPAN) Standard e.g., |EEE
802. 15. 3- 2003. This mmAve WPAN nmay operate in a band including 57-64 Giz
unl i censed band defined by FCC 47 CFR 15.255. The m | lineter-wave WPAN may
all ow very high data rate over 2 Ggabit per second (CGbps) applications
such as high speed Internet access, stream ng content downl oad (e.g., video
on demand, high-definition television (HDTV), hone theater, etc.), rea

time stream ng and wirel ess data bus for cable replacenent. However, a
nmAave conmuni cation link is significantly |ess robust than those at | ower
frequencies (e.g. 2.4GH#z and 5GHz bands) due to both oxygen absorption and
hlgh attenuatlon through obstructlons In addltlon the mMave

o o o e - e e



FIG 1 is a schematic illustration of a wireless comuni cati on network
according to exenplary enbodi nents of the present invention; FIG 2 is a
schemat i cwOl2buwetirsei on of a superfranme accordi ng to exemplrarsgoienads nent of
the invention; FIG 3 is a schematic illustration of a superfranme according
to exenplary enbodi nent of the invention and FIG 4 is a flow chart of a
nmet hod of bandw dth allocation according to sonme enbodi nents of the
invention. It will be appreciated that for sinplicity and clarity of

i |1 ustrat iVt isgledmahss shown in the figures have not necessarily been drawn
to scale. For exanple, the dinmensions of sone of the elenents may be
exagger at dd F%W&@%@W@S@gher el enments for clarity. Further, where

consi der ed appLiaRhdiY §¢in{ee§°1§’[r<ﬁﬂﬁ§ p@%rﬁ’éeﬁ cIhuRBatlofP&RE §dn@iRAg t he
figures to indicate corresponding or anal ogous el enents. DETAILED

DESCRI PTI ON \GFeERVRES WENTE OF THE | NVENTION In the following detailed
description, nyper eGi f.| i forth i r provi de a
t hor ough understangll&lﬁigtﬁ%fﬁfto%det&} ﬁ%‘ﬁtsyﬁng{qﬁﬁag%sg{g it %h{blte%bgiﬁ%n Se}rstood by
t hose of or diomamupiekél Withaqut & higomat hetivhekt contiellep megeention;rmndnt i on may be
practiced w thout t S ific details. In I e | I - known
nmet hods, pr oce%agégﬁig%%ﬁ%% gonéngloiﬁ:liaécc%ﬂsl Ifeglofqlg\@gﬁ)nlg? thr%gﬁe %t,laesa\stl:gr%i bed in
detai|l so astimotfthotratesedrimet he present invention. Sonme portions of the
detail ed description, which follow, are presented in terns of algorithns
and synbol2i ¢ Theprtwénf dhinohsompridmer ati ons on data bits or binary digital
signals within a_co ter nenor.y. These orithm ¢ descri.ptions and
representations trrraélﬁnqggem% ?lned rte‘éeéﬁr}g‘% a%né%lari%:fjalg%nc? il tgle §ﬁ?ﬁafeggmilenﬂ?the dat a
processi ng ar taad tfor abovaeyg tile conbisioanceesofpetibdi bywatidg b oeot hermserski | | ed in
the art. Unless s ecif,icafllnas/e statgﬂ.otherwﬁ, as 3 rent fromthe

fol | owi ng di sEQ@Lugieationsehqnie oysh mllimetewayRtrequpney 8 ut the specification
di scussi ons ilizi ter uch as "processing,"” "conputi )

“cal cul at iing.the ol e fh e P B RET RreP i RIS AER and/ or
processes of @ngARPUsBIZ aGtindoMgRtdsk BEmBYSERIh seherng] M | ar el ectronic

conputi ng device, that manipul ates and/or transforns data represented as
physi cal , 4suchwislest|ceminufidhttonqldaio ténh@Bingt t hi n t he conputing systenis
registers and/or nenories into other data siml g]é{ ¥?re resented as physi cal

quantities wit hi FPIHEICHENH 956y t BIFLC et Te JPRYETILE o#1dot her ~ such

i nformation BENiAge sighhl SVeRBSATcRS! ORindEY tC@Scatl IR AIRJCARd tithe sBt, foAN", as
used herein, are defined as one, or nore then one. The termplurality, as
used her ei n,releasedeiringaigd diget i cormunigation HERUE hpicongh dcerinPeistitter, as used
herein is dehi-RREi@Sadt td BRBMIANS TN arcofRhfon IREsst SIHHR (AP Ui ng and/ or
havi ng, as used herein, are defined as, but not limted to, conprising. The
t er m coupl edthigingdhegelgesedtime. i s defined as operably connected in any
desired formfor exanple, nmechanically, electronically, digitally,

di rectly, Sby Téeirglgsseconpunicationgavicc ehelaithd comREsig't shoul d be under st ood
that the present, {MWEATdr UYPcBY BEpIHE &FNE RoRmY R RIYprOles QPR Hr&RMiONS. ,
Al t hough the present 1nvention is not Iimted in this respect, the circuits
and t echni quesndireseive sedmaedselon trampptitgethg sHecatad tigthslotgnddpatlipsatingsuch as
stations of a ' VSt i [ e | - w thin the
scope of the 6%%?%@%&%4%\?2%& g%&l;dng}ipc}ew ﬁﬁgﬁg)}}egﬁ‘ R)eg)(%ﬁ%})%g@gllc%{/ﬁ&m rel ess

| ocal area netsvlomnie (VALAN)linttat-wevesrequencgbesks per sonal networ k (WPAN), and
the Iike. Types of WPAN stations intended to be within the scope of the
present i vedhe emrclessadondminicatiothdsegh ofeleindtwhiciam thededrdg pasobi | e st ati ons,
access points t.1.on receivin ransmtting s d spectrum
signal s such %)sn%&%%éra%gisac&rl%#eefo r&éﬁ%%%%%%ﬁ?*&%&%ﬁ%@g@% rum ( FHSS) ,

D rect Seque - - - - Keyi ng (CCK),
Ot hogonaﬁ' F?glgh”gﬁfégs?t%m\%‘ gll?%{rll eI(VB ??f@%&%%@g E%\%tcﬁeg?l i ke. Turning
first to FlI G copmaistihestine cothprisst & QtirionSapfe ultiptecA@ss W olrulhsioat i on
networ k 100, accordi enpl ary enbodi ments of the invention is shown.
According to %X%ﬁr%ﬁcg@%xnﬁ%cﬁgﬁug}%?oqﬁ% “Bf esent invention, wireless
conmmuni catgi o net v egskc %1%9 SRy bc?ev?ce\é\?ﬁ'a}i' ZY\FSQ\N 100 may operate for exanple
according to thﬁe standar d"gével opi ng %ynf e T'BEE"802. 15. 3 Task G oup 3c
(T&c). TG&c is developing a millinmetey- wave (miMwe) based alternative
physi cal |ayer (PHY) for the existing 802.15.3 Wreless Personal Area

Net wor k (WPAN) Standard 802. 15. 3-2003. According to this exenplary

enbodi nent of the invention, WPAN 100 may include a piconet coordi nator or
controller (PNC) 110 and stations 120, 130 and 140. Stations 120, 130 140
are depicted as wirel ess conmuni cati on device 1 (DEVI), DEV2 and DEV3,
respectively. PNC 110 may i nclude a netbook conputer, a |aptop conputer or
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basic timng by broadcasting for exanpl e beacon packets. Beacons may be
used to set the timng allocation and managenent information for the

pi conet . Wbeotysiaessas may i ncl ude a channel tine all ocat iPem/USANiAN2d600
stations 120, 130 and/or 140 for communication. Stations 120, 130 and 140
may synchroni ze thensel ves with PNC 110 and/or to each other according to
the information in the received beacons, if desired. Furthernore, according
to enmbodi ments of the invention PNC 110 and/or each of stations 120, 130
and 140 may tr abeamPraeidprsFablx cadpdatoc Byt ahfosh aerss do peim §dPee@AP) by
usi ng CTA tQHQ£@§bQﬂe§Qﬁh Aextension nmessages. For exanple, the CTA

truncation nmay allow a to rel ease any unused portion of a CTA to be
used by algl Qb glireRQVIoRBRINiciETEVRE GPOSH sﬂfv&lﬁfelme JHRNROLP RbRNS are over,
provided there is still channel tine aval l'abl'e in the current CTA. The CTA

truncati on negdges iray obei-direghens attea guictaiee thhellacatad egriteiion eccess be
truncated, if desired. The CTA extension nmessage nmay allow a DEV to request
more channel Y§ e following the current CTA, provided there is unall ocated
channel tinme available followi ng the current CTA. A CTA extension nessage
may be transmitted during the CTA which is to be extended, although it
shoul d_be 1yndeq3L0QohBhickftf SIORE AhridflGnRILERR s BHERLQM d Supt 1T m ted
in this respect ccording to xenp?a y di ment” of the I nvention,
station 130 neynpres ude a communi cati on processor 132 to allocate a tine
stot for transmy Ly A0t GEELNLNG BRLANA urdY &for FollaEliBRR COANe! T or
exanpl e, wirel ess channel 150. For ‘exanpl e comruni cation pro essor 132 may
i ncl ude and/@mewpgnabgwlowupﬂwddbwcmmnmht@nummadhbhmxamdma@akwE@iun1131
Conput er reada}bal a tgra?gletmrlregr m 3%1‘ mg% it el ! n§tnrtUCtrﬁ Or}lr h T be
execut ed by CORYUAI'CAE DB 5E SLLEPIELHM; Wtk 0 deP T URcat e et end, and
rel ease the mavandhmndttheiyﬁ‘ﬁmcall%oallcextarmtceuennompweesr pesrmacmb\lPe) st or age
medi um 131 nay..i.nc onvol atil enenory such as, for exanple a read only
menor y (FKI@‘”U%P%.FF%‘W%ﬂW? § such as, for exanple random access menory
(RAM, FLA H r l'i ke. The Conmmuni.c ocessor 132 may truncate the
1 okt od 11 e siEsasiimety SorEaganin S aMeei & YR SPrEatmint cati on.
Furt herm)re, coniiscétdrapeablpaessied told2 cﬂmmudimam;ﬁadekswrad{rmaﬁte a CAP by
utilizing the rel eased chan gJ time . of the allocated the Accor di ng
to one exenpl a’z‘Pg rRB GPREREISHPT friveeating, BA Ao P aad; fope! %H-P@ssor 132

may be desi gnegt tent@pieh at&sd Peridie(@AMaeudiiedyRBCY PRRdoRndinicat®GHz,
al t hough the scope of the present invention is not limted in this respect.
Connunlcatlonsﬁﬁﬁﬁésﬁbﬁn@@@mﬁﬁvw§l§8u@%V€ﬁﬁithe CTA, if desired. One

exenpl ary enbodi ment of station 130 nay i nclude a _transceiver 134.
Accor di ng 2o Thaparelssshopanicalighysemad el i L yghpreinbe Bers QPR or nor e

recei vers (RXondfchi@Rn YheMPESSEsBNS Al hveds tonlunRbticlR¥hGREr abl y coupl e
to a beanformer 136. Transceiver 134 may be operably coupled to

comuni catjz OrhP LRSS afbikydRi JrRRS M twiRAGH QE pb@¢Spde comands and
nmessages for truncating the channel time allocated time slot. Transceiver
134 may t r ansFAMMEHEHION SHepe FUBDTEShHRAEST 3oy YrltpkssAegedV il oliFobeat i ng t he

CAP by using A%ldggé@(@gm@@%hm{ugwgg&{scﬁgﬁmn| cation schene over a
mllinmeter-wave frequency band. For exanple, the peer to peer conmunication

scheme may4i AGk ygele& Joﬁiﬁqgmaﬁ&f?ﬁ%m“&@miﬂ hé %&He&r‘n §6 0aH%h cAnprREsE | er Sense

Mil tiple Access Wth Collision oi dance MA/ CA) connunlcatlon schene or
the Iike. Stati%obepnmfomer pperably spuplad oK P!L@normytenrwéltgcf@rna apwawf or ner 136
t hat operablﬂnggvg$ggxggl WRyiel nore antennas 138. Beanforner 136 may form
a beamthat poirnts direct y to a receiving device (e.g. station 120). For
exanpl e, = Bearthoh /iRl d3fhnhida gyst\éhltoncfa?ﬁﬁ'é?ﬁ?‘le}/e%{ o3t 1o RPBRNAS 138 may
forma nultiple-input- t|p e-output (MMD) transmtters-receivers system
that may genesvtneasintenmal-Geshenabinega toreones thé alideated tenténding aceatd/ or t he
PNC, if desired. ;The two or nore antennas 138 nay include at |east one

omni - di recti ohal antenna to receive the allocated contention access peri od
(CAP) and ¢pl ur i as, if desired. For exanple, the
ant ennas %gygﬁﬁ%?g%cg&nlPwﬁcélgn?%ﬁﬁgk /or other desired type of

ant ennas, al though the scope of the present invention is not limted in
this respect. It should be understood 4 hat according to enbodi ment of the
present invention, PNC 110 and stations 120, 130 and 140 may enploy simlar
architecture of hardware and software. Conmuni cation processor 132,
transcei ver 134 and beanfornmer 136 nay be inplenented by hardware, by

sof tware and/ or any conbi nati on of hardware and software. Turning to FIGs. 2
and 3, illustrations of a tinme slot of a superframe according to exenplary
enbodi nents of the present. |nvent|on |s shomn The superfrane of FIGs. 2
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According to exenpl ary enbodi nent of the invention, truncated tine 220 may
be released by station 120 and station 130 to station 140 for conmuni cati on
wi t hout PNG20M0QL173s2er vention. Acceding to this exanpl e, PeETAIS2@02668@ and
station 130 may directly release truncated tine 220 to station 140 w t hout
PNC 110 intervention and nmay allow station 140 to reuse the remaining CTA
time (e.g., truncated tinme 220) for its own comunication, if desired. This
may save power at PNC 110 and may allow a greater |evel of spatial reuse at
PNC 110, al t hotigiommmicstigny @resessehdo prlesanta itimeeflot dor irensasttingi #idt ed in this
respect . Turr@éeri‘\gnf% Q sfglng-i over & ﬂ%‘i@mﬁ“anﬁél! REAHRR (B alfRitedthe! s@ot,sﬁ‘)own' Once
station 120 and station 130 truncate CTA 210 a CAP (e.g., CAP 320) nay be
dynami cal | y ralehsgcatrengatsy tigreofar eamminneption @AMOSE & picorsd matosk eantiallér DEVS f or

exanpl e st ati &@%, o el g P 320 has
been dynaniéé%ﬁ? a g%ggégﬂggéégﬁnso%%%?w%%% 5%§a%§%M%%§d§§2§ ggﬁhe

wi rel ess neditlimng tiregelgised tipeeadr | bed random access schene for exanple,

CSMA/ CA. Thi s renopve t need for any schedul i i mrove the
channel et 11 ci bRy SR Sparhy BRENEh B EE OO o TR TSR F at f ons
120, 130 andlikdly wwerrecehdiad ddvice. | n anot her enbodi nent of the invention and
in addition to dynamically allocating of CAP 320, PNC 110 may dynam cal ly

t runcat e/ d5t ghdwarclEARomBromiceianiEves obylaihol 4, ek dnkef thetwes sr madees of t he

CSMA/ CA access schenme, PNC,.110 access the wirel ess nediumand send a
GAP Truncat | oG Cag ERDEEF i S8 & eV e g Pl ah st
respectively,pdriog. | ength of CAP 320, although the scope of the present
invention is not limted in this respect. Turning to FIG 4 a flow chart of
a nmet hod ai. Thedwelidroalnhmiatiorodevive 0O cldinnty, tomprinine: enbodi ment s of t he
invention is shown. Accordin togén ex%hplar enbodi nent of the.invention
stations 120 and® T3HCHE WeEPY GouRipd fothp Semyg i QTP SR OUEP™ i | 1§ met er
wave wirel ess aghatoRt cb@mahdsooatrencatieh e REbcatddnend §loMndrfangbcasigon directly
to anot her devjce with PNC 110,in{ervention (text block 410). Stations 120
and 130 nmay t rBhSPRENIGN SPERRPCT () BYaE 8PCFY iePST SPMBIUGICAtion, op (t ext
bl ock 420). I%d&h@k&&n§mﬁggm@pgw&QQMQQm2ggmytiIize the all TxOP (di anond
430) truncation of CTA and rel ease of the truncated CTA for the use of

ot her net wor Khel @y R&ScomntddtioPiNGick Bt 86 VE Y, WhBrefBYc H&r mgsefapr med (text block
440) otherw se the nethod may end (text box 460). According to this

exanpl e, st at FEHBUMSGGOR N8 ORR{{PeY ¢ BALYH fCCaEOmBRE Y EOS6hsRfnds f or
truncating the allocated tinme slot. Furthernpre, stations 120 and 130 nay
transmt aAd Theddrlpes opvmmRirgaoT dvicsof gaist | hyher BoPREMIRSEH access peri od
by using a pegmhchiResh sGOMBERhGRE! P0aPieNSINEe MYRIpIEA B WHRESTIiWRV E
frequency band and may dynamically allocate a contention access period by
utilizing t heArefage EPMAfDconMuBieareteichqiext bl ock 450 ), if desired.
Enbodi ments of the invention may include an article such as a conputer or
processor 2l eAdABIESWEYNRINGr a conputer or processor storage medium such
as for exanple a nenor a disk drive, or a USB flash nenory, encoding,

i ncl udi ng or a§9@pvtﬁ@e%4\§§k6ﬁt@é%geéw§}une haying geyigeh theeson ésBpgitoablteti nst ruct i ons,
whi ch when exgeptedudy r&uRfipcessor or controller, carry out nethods

di scl osed herein. Wiile certain features of the invention have been
illustrated andgllafeidng ¢ Har Hetr @irng neeinte PAsHicomEaRicyivg, ovsuBgnillingtérons,
changes, and,gauial.eaf.5,0M || now occur to those skilled in the art. It is,
therefore, to be Under st 60d t hat the appended clains are intended to cover
al | such nodi f ireseiimnshardloctethgase adotf ad reledshign at rendatade tiswei ot of t he

| nvent i on. Wt b &l 8 TR % bichac LAy SRIRIS4MG,. L' ocating a ti me

sl ot during peer {6 peer LORRIRIC AT On Vel A 1T HECEY wave wirel ess
channel ; truncagriamicatihelledating atedertiomecesbsoperia dCAR) @dginggharciaasmcat ed ti nme
for connuniqgtiqﬂ m{thoya.a pi conet network controller intervention; and
dynam cal | y 5Pﬁ%cgﬁrW5a§ 888t enti on access period (CAP) utilizing the

rel eased t,i of the truncated tinme, 2. The nethod of claim 1, conprising:
tranem ¢t Phg an b S RGR b o S EALRb ARG P MGkt ea t e sl o
and for allocating the contention access period by using a peer to peer
communi cation schene over a mllineter-wave frequency band. 3. The nethod
of claim2, wherein using the peer tolpeer comuni cation schene conprises
usi ng a random access comuni cation schene. 4. A wireless conmunication
devi ce conprising: a conmunication processor to allocate a tine slot for
transmtting and receiving a signal over a wreless channel, to truncate
the allocated time slot, to release a truncated tine for comrunication

wi t hout a piconet network controller intervention and to dynam cally

all ocate a contention access period (CAP) by utilizing the released tine.
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communi cation schene conprises a Carrier Sense Miultiple Access Wth
Col I'i si on Avoi dance (CSMA/ CA) commruni cation schene. 8. The wirel ess

comuni cavopaniodgvisee of claim4, conprising:a beanfor nercoaseabloygssooupl ed
to two or nore antennas to forma beamdirectly to a receiving device. 9.
The wirel ess conmuni cati on device of claim@8, wherein one of the two or
nore antennas is an omi-directional antenna to receive the allocated
contention access period. 10. A wreless conmunication system conprising
two or nore st ati@nRittigghaideiepeidng eammais dontincaiang the abensted dinecatlpton
processor t0_ ahk 96AhRodkihd W ShRtubR ack&RMRAb 1600l fELHYIRg: a signal
over a wireless channel, 1o truncate the allocatéed time slot, to release a
truncat ed ti nsomownisaimrohaz dvena willimolgr-waviiaoensy baed-wor k control | er
intervention and to dynamcally allocate a contention access period (CAP)
by utili zi2dg Tihhprocesberad eldim Pypvherein thinstrygtions when exeentednicsditinon syst em of
claim 10, wherein a station conprises: a transceiver operably coupled to

t he communi casing A rqadenesessT conpnunicaigichema e herepesiopaing ppardmpRst f or truncati ng
the allocated hiig,s! ot and for allocating the contention access period
(CAP) by using a peer to peer comrunication scheme over a mllineter-wave
frequency band. 12. The wirel ess conmuni cati on systemof claim11l, wherein
the peer to peer conmunication schenme conprises a random access

communi cation schene. 13. The wirel ess conmuni cati on system of claim 11,
wherein the peer to peer comruni cation scheme conprises a Carrier Sense

Mul tiple Access Wth Collision Avoi dance (CSMA/ CA) communi cati on schene.
14. The wirel ess communi cation system of claim 10, wherein the station
conprises: a beanformer operably coupled to two or nore antennas to forma
beam directly to a receiving device. 15. The wirel ess comruni cati on system
of claim 14, wherein one of the two or nore antennas is an omni-directional
antenna to receive the allocated contention access period. 16. A wireless
communi cati on device conprising:a conmuni cati on processor to allocate a
time slot for transmtting and receiving a signal over a wreless channel,
to truncate the allocated tine slot, to release a truncated tine for
comuni cation without a piconet network controller intervention and to
dynami cally allocate a contention access period (CAP) by utilizing the

rel eased tinme; and a beanforner operably coupled to two or nore dipole
antennas to forma beamdirectly to a receiving device. 17. The wrel ess
conmuni cati on device of claim 16, wherein one of the two or nore antennas
is an omi-directional antenna to receive the allocated contention access
period. 18. The wirel ess communi cati on device of claim 16, conprising: a
transcei ver operably coupled to the conmunication processor to transmt and
recei ve commands for truncating the allocated time slot and for allocating
the contention access period (CAP) by using a peer to peer conmunication
schenme over a mllineter-wave frequency band. 19. The w rel ess

communi cati on device of claim 18, wherein the peer to peer comuni cation
schenme conprises a random access comuni cati on schenme. 20. The wirel ess
conmuni cation device of claim 18, wherein the peer to peer comunication
schenme conprises a Carrier Sense Miultiple Access Wth Col lision Avoi dance
(CSMA/ CA) communi cation schene. 21. A processor conprising: a conputer
readabl e storage nmedi um having stored thereon instructions, that when
executed, result in: allocating a tine slot during peer to peer

conmuni cation over a millinmeter wave wirel ess channel; truncating the
allocated tine slot and releasing a truncated tinme for comruni cation

wi t hout a piconet network controller intervention; and dynami cally

al l ocating a contention access period (CAP) utilizing the released tine of
the truncated tinme. 22. The processor of claim 21, wherein the instructions
when executed result in:transmtting and receiving commands for truncating
the allocated time slot and for allocating the contention access period by
using a peer to peer comrunication schene over a mllineter-wave frequency
band. 23. The processor of claim 22, wherein the instructions when executed
result in: using a random access comruni cati on schene when perform ng peer
t o peer conmuni cati on. 11



