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4- AM NOPYRI M DI NE- 5- THI ONE- DERI VATI VES FOR THE
TREATMENT OF CANCER The present invention relates to

wmoelos#7ani nopyri m di ne-5-thi one derivatives PEEEP2006/068408

i nhi bit cyclin-dependent kinases. These conpounds and
their pharmaceutically acceptable salts have
antiproliferative activity and are useful, inter alia,
in the treatnment or control of cancer, in particular
solid tumprs. This invention also relates to
phar nEQ@MNGSYStRMLERK AkeOB aNTRINNG ©leciopic data
and to nethods of treating .or controlllng cancer, nost
particularly the tr &k sinig eqytipment "vr east, | ung,
colon and prostate tunors. Uncontrolled cel
proliferation is the hall mark of cancer. Cancerous

s typically have sone form of damage to the
gﬁﬁ@@ ?ﬁé& directly or indirectly regulate the
cell-division cycle. The progression of cells through
fThe pmsentjsnmmtms relatésheo cal toaingl systenr dgulatredmbycoataining

t I I sti f
B BlrP R Bron S SGRRTh, and a ki nace. °Th25e

ki nases are called cyclin-dependent kinases ks) .

Emtreﬂlgd@ﬁaepr@ﬁsﬁ%ag@wnm%mﬁg%nmnh@@@lheddycﬂt@h rooms, often
I t;

PfliE 1 SiidBYE Ehnfies (RGoIGHs, op Sxaitple, ARBAREKIRnoREY (T) or

taié¢om|ymhe:ad:|onteqm|hprae|et gdaeeﬂfopjlwmedelsogerm:;lI)asrrawgedsln the form

, and M  Sone essenti al en rresf r cell
St it SHsheans: Bovangy a1 PG Py e modilegyar processing,
eanhudh@t%k@r sté%@d&oﬂt%kgrmlwg)/l%&ésn B/ Cdkl (al so

known as Cdc2/cyclin B clin cyclin D/ Cdk®é,

I a
B ) fedich @“ﬁ@@%ﬁ %Jﬁ??ﬁ%oﬁﬁg%@%'ﬁgg%?% rEpySsIB fvolume
ehﬁenmaedo’rek:eaﬂyzrmtpﬂ)mephmamﬂfmturers Hﬂave@mdellope@’ (ltle2compact
ul ates passage through, the S-phase ? in
BV HRD BaRERaIS TiminGEod S BRI EdsdUre Gl PaYRETaRpFgvements

t ltheY, |
(LA SRR EAR TS SR S CBBRBINEPS) dBrep o oae
treaingeradr dweatndnsslpeblonopewttmlktl nekinge drhenéfwréacejrlw@ known a

hi. bi t t ks is-likel t .
et et i GRcemaySarbe This T g eassisied 3o onBRie in the
figaie). FdMerarhpe, ¢AtH 8 Hangatd odiriftesizei 6t &N 800xNP00mm and
and are conmtted to S phase, they becone i ndependent

tsttalgheai dissipetion oftweiliabover Gk febat iyRical searer regk| walues of
REGUERSH 8P, o LB AuROUTARRY Do, ORISR bocome

poBpRIAtodHy . fMot%lpt‘ét&%nwObdmn kbne®y protfleklishine heRition of

shown to regul ate passage of ce ?)I s through these later
prrilable Hpor pRacPer egeipEIaN itggs dikstht e touthe ingsease of required
@ olpia] n r [
%?h@éﬁ ﬁep%l\%gl ng anag{o‘sspem mgggﬁo%)pLor yFﬂ.'tg &%ﬁl estite prices
Espzajalty, . mélropcﬁ)&anBom@bs KA rharkeCwspecifically. cdbeslel'ned with this
Biol. 1994, 6, 39- ce actlvgt , Cdkl/c L
pERiRExds hepif %CQ'HE‘ al Iong TRaRke @SPnd |\/|t e so-called
Ogeﬂ%%"tﬂr%?ﬁin‘iérﬂin fIDICE prdlRREs 'é?éoex%e‘?lféﬁéﬁﬁgaﬁwe need to
stated above Is regul ated by the conplex of Cdk4
p;ayllden abdanbnagie2lanidtbassge bnd  obite detephonpl @ed’wes as well as

RerPRsBIk Pt t«z“rs'.s*s%w@lzzﬁ%a% RE Qi aaia et
IZ%L%@ el Low ng L he exp %@2@%@3@3@33 ol garamount

(s o g S i G, st omon For

Cdk2/ cyclin E conpl exes arrests the cell cycle in G
phase. For exanple, the proteins of the INK4 famly,
i ncluding p 161 NKda, which bl ock the kinase activity
of the Cdk4/cyclin D conplex, cause arrest in G
(Sherr C. J SC| ence 1996 274 1672 1 677) The

~ NN PN PN
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as reversible cytostatic agents that are useful in the
treatnent of di sease processes which feature abnornal

wa@edozkars gr omt h, such as cancers and ot her cePCT/EP2006/068408

proliferative disorders including, for exanple
i nflammation (e.g. benign progtate hyper pl asi a,
fam lial adenonmauosis, polypoSi neur o-fi bromat osi s,

at herosclerosis, pulnmonary fibraosis, arthritis
Beopbays seasons) &ﬁﬁﬂi%@i/ﬂﬂﬁ)mmal'%@a‘é@mht ﬁhﬁﬂ%%tafﬂpgtl?% by the

%ﬁ{]lﬁﬁ{én‘?rhfdis@@%?%dogﬁé)coowﬁqlﬁ* tHe”écEﬁé)(r‘n@ﬂﬁtéélPﬁéé‘%@&ne a major

not epes rvirus
Eipsitewige- Barr virus), autoi mmune di sease (e.g. |upus,
rheumatoid arthritis, psoriasis, inflammtory bowel

Ansths dinpofitaht @dpgenier tis \entthe a5 detab ehb@) gghs@gnptién of such
not limted to Al zheiner's disease),

mm%dégﬁae@@raﬂer%@ s@issipatgd hgat F'%‘F"ﬁﬁﬁ%ﬁv'g‘ #ie @leddric power

SRR 0,8 Pl 835k L AT ifumption o

ey coaingesystem asnm@ed&mthbwbbni mgrédses@&ﬂeﬂyﬂleo’un@l power
Bonstimuia s BT 5" Sugs, e thes paptprnon, asuch 8 tegg s not
égt?éébgiloﬁaﬁgodaﬁgg%ﬁhﬁed %%Qi}rn% 8H\ﬁer @%ﬁe?ﬁ@ arﬁbﬁht%%m -'E)ne third to

The present
one drelfi on masieaok the @IewvelpOWeatmmplyrrphom okthefequipenent. As a
m t he group - .
LT SRS s vibnerort Byt BLRPaamaniPes gffgignt cooling
bpdtemacycl e noiety in both instances optionally nay be
substituted by up to four substituents independently

| "
Aﬁr{og@gt;ﬁ@ d%r%ﬂﬁ*é' kg%gp%ﬂ@gés gzroéfﬁﬂl R? e 3¢ Q;QéN‘%B Wafldd "direct

@COKR?QoIiﬁgR elnployln@dmuldz cpo@@O)cNEiu 1sRMhd, V@(tl@tedl RE@t exchangers

NR5RG; X t t H . .
S rmBuntRkeo oty i | “dsiadet) cotliSing! eampjoving i
EON @] oﬁ’ér’é%rrar@%@npbamon' SWRIe dalYof. theawdm ahlYdooling the
substituted by ORLO or NR5R6, OR8; hal ogen;

eydneomory | "torcdewpgaeling’s aBwioying eepfbyoured wmsitnsers providing

Rk 8t BV oo A B EHH ofUBE) DU poying

hebigeddloor dosdiggibuting asbid wirl tovibe ratky by n%ﬁr%laf f¥or grilles. The
SO2R15, heteroaryl, heteroaryl substituted by

BWS&WPPVQ@WGSSFBS@QV&@ rigk§| assaeipied| tos u‘Bﬁ'ldl pgp@@t vgakage,

tel ec(?tcI Z}hé‘t%ép%tm&gﬁlﬂ% ar y?S'% og?{/l aggﬁ?(%)l% })aTrigyPItt%r three
applrdaehes acy gbaerameemtlmelganhffmmﬁt brethst kweemmﬂllgdhbyenhipe room

to f I‘ t t de dent lected f t
57 GRROTOTER B JT CMSRBHSHAI ARG { BESTUG R b aien over-
Sés@ﬁé@ and8kQd8iel Obg?édlh\%ntw ,ortiBP RS wa%é?)t”sﬁueﬁﬁ@oolmg for

NR16R17; R5 an are each independently sel ect
Eadwand@vgr)oplpceiof equipment in any circumstance.

An example of an under-floor delivery cooling system is known from
US 6,694,759. In this system, a central fan or blower is used to pressurize the
plenum by blowing cold air into the plenum. Instead of conventional passive
vents (floor grilles) for feeding pressurized cold air from the plenum to the
equipment, this system uses automatically adjustable vents. According to
US 6,694,759, such vents allow adjustment to changing thermodynamics and
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| ower al kyl, I ower alkyl substituted by oxo, CO2R12,
OR12, NR13R14 , C(O NRL3R14 , SO2R15, NSO2R12,

whedoenssry | , heterocycle, or heterocycl e substPCTVERDOOY68408

oxo, cycloal kyl, cycl oal kyl substituted by CO2R12 ,

OR12, NR13R14 , C(O NR13R14 05 SO2R15, aryl, aryl
substituted by NRL3R14 , OR12 CO2R12, C(O) NR13R14,

S2R15, hal ogen, |ower alkyl, or |ower al ky

W'Pﬂu@fe@ I@?Otﬂ‘é'l“ob@ﬂw”mza'r s&ayengj@gRﬁlrthermore they allow

E%@Q%?l vel §Fesgﬁ‘lé§a’g‘&'ﬂs%§1@§ canF%‘lrﬁr mag&?%éﬁls TR further

anprovvameot bfomdd$ysterﬁr racogrdiigpnyy  B& @694ﬁ’@9aﬂemknowg from
i si in ition to t itroge ich RS an
E%"@f?ﬁ@?(%déa (heapyAm ﬂﬁ@ ilfeshin BT A2 8H8:, S iR Volume

e
\gl i ona q gﬁlac{yr é{%ﬁgtdﬂ)‘i’e v r%? 8 ‘S%V%% BétwEhthe %'enum and a

rong ato or the group SQ2
semtcfor cagtrdiiognthe)ptessuee Wjthireihegpleotrst Thasesyﬁxan(s—are however

AV ol T
I t
b 4 91l spuailbe TR nBEERos cooin

Wﬂ%l@%gp(éctséﬁsimptré'\?é‘dj s?bbtlgﬁ' %er%oo'?"‘o'%hv%gﬁﬁmﬁaﬁgs been

Is selected romt e group H,
pmmsedl IkIyUSSﬁJ|83 i380t exhitly deREiBes aet eir cxynditiynirgéystem for a

USRS 24500 A ol Sy R e porsnctn
ahéYdn aﬁl@ohcﬁt@rﬁh%@e@ﬁté f&We'éGih*E@é‘ll@d' srep um below the

aryl, aryl stituted ogen or NRGR6;R1 1 is
eaised floar.f Floen copling rysierm, Includ@as aacr9ling seviceoaranged as floor

PleSitnert TP oblfoR naRt A PR R, [ By s Bt cooted

allfsin tha prénibyh MRRBEUSAbIEBBade of Rb?ro@mi ERert@bQ)f@ﬁh)vable fan
| ndependentl sel ected fromthe group | ower al kyl

hahds cantkgllabig isairiay satemndoaipitory dlre@jigrg theReping device allows

)% RS S op I 0 BIETAPHSL ol

cgmbtexl k@dnsd;mubabmtunc&@kilbg @@QRméllnatﬂnghafthﬁﬁﬁl, an associated

chy b, ST s commoc

gJXgWalrﬂ%Wdiré’&@'(n é‘éﬂg}r’dl &%GﬁtdlgtHé‘?ﬁo@é’ol@%ﬁ’%rnco%lﬁng the flow

dmsutmn Iroaccmrdemm\wthe&z yrelirhimagy ocn;pm teRpeRAlIre simélation based
a total 3to rin

h f f i )
B oS iRy Edrtraic, AltholBR T siSieh erbSiftis B us'6 383,380 is
¥bletB grdvidandolitd oRCAtENRHSSs irCRFGRBA ThAtha HEBpropdked device

carbon ring atons optionally being replaced by one or
fasr ackigvingi @@f@trolr\pbrth@ﬂqmgiv irgcHag, lSaFﬁia’%\eﬂhd qanmjext e hence

I bst it
BRI R ¥ EDRASIBUDRS doth Bkt e, 8iRary YRRIFBend RN to be
seseptield forrmachardcarprobleaisy/and aésdltaauba\tvntumbed by the
group hal ogen, CO2R12 , SO2R10, COR12, |ower al kyl and
| ower al kyl substituted by hal ogen, OR12 , oxo,
E{gﬁofﬂeo),blanﬁaﬁ O NR R6, heteroaryl, heteroaryl
stltut ed by the group hal ogen, CO2R12, SO2R10 ,

, lower alkyl and |ower alkyl substituted. b )
HhIVd@’érPf they Bbovex dhe ceigat? of theshessent NpmélonNr%s&,prov'de a

Sio8 cLltipst S TPk s A0 iR Y 0Ll i hectronie
Hetaeprocgssding eabipiméntt ed by the group CO2R12 , COR12 |,
S2R12, lower alkyl, C(ONR 5R6 Or NR5R6;
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R16 and R17 are each independently selected fromthe
group H, and | ower alkyl, or, alternatively, the group

wo NR7ASR1Y can forma ring having a total of fPONEB200€068408

7 ring atons, said ring atons conprising in addition

to the nitrogen to which R16 gnd R17 are bonded,

carbon ring atoms, said carbon ring atoms optionally

bei ng repl aced by one_or npre additional N or Oring

riglion eof fhe H@fidht i onal Iy bei ng
substltut ed by lower alkyl, OH oxo and NH2; and n is
t

oo SonBiethie ABCTBREUEAl N ARSEBHAEsSRbsing systom
acwcadmlg, tomialm ﬂ)ad®$lgl]|édllf¢l’}a Gotkh qon(aikmgamelctma dﬁhaepfocessmg

oun g %f hei r har maceut.i.cal I% accept abl e sa d 1
Y" 19 é?%'t“r RAING; WIS Rysigrd GORIPISEP na Haése oor
Eér@ﬁFd@iBh dNidRNthedooff uﬁ@récgﬂénuﬁnnsyfé%ret ur‘r‘dérﬁéaﬂh'e@alsed floor
tunors, nore particularly breast, colon, lung o
@ﬂ@@t@a@le;am@rabqweth@rr@mdtfloqwermalrmndltwInged@we%fqro‘eedlng

EORBTEAL B LA R R ERORi HoPic e Rlad P foor element

ef ezt efled. Thercotingmodde eimprived @ dedicated fan for prowdlng
phar maceut i cal Ity acceptabl e carrier or excipient.

ﬁrf@y‘éﬁft COQE 7 Wéh@@'@@l"ﬁtsé@cﬁdotth% uggblegtpagpe 'ﬂé?igﬁr to cool
d h
AR5 SRR S bAEER Sub AR R TSEL A58 st

ainflowd direatiors is kongolisbie . Thé aykien fedsdr, camprises bwontrot device
r ost at ncer. . The nt |nver1t| n further rel ates .
Biedied 1S 3% Epotna mdanis Bt austebEr b oRtaiey e fow drection
Bﬁ'lr‘ié GIWAT A¥cdrBfd 'chaérf"i?rﬂ or%ntcggbé@cl oPth& ifrtdn, the cooling
tunor, nost particularly to the treatment or contfol
Ufodhteeaempnlsea @t dmistazﬂeoadjastam dsflacter wnitoarsariged downstream

SRR Vi RanB A8 hdafiebp yidh Bt the defiector

Gait rﬂélﬁ’g |oon‘hécﬁ3dpt@ftﬁ@0&#ﬁ#&6ﬂé\/yces%rt afforfaticeadjustment of the
t hereof. As used herein, the fol I ow ng terns shall

deflectonenit.ol | owi ng definitions. "Al koxy" nmeans any

al kyl radical that is attached to the remmi nder of the

[ie] eiaﬁlleetdnwrdb(ykjmms aahbctiselgaf\taey\ing_ethemiaioﬁdnbgf ¢doded air outflow
n%géer[)%defﬁg gg/re%?rll]g\/iynggpglir%gn%:,r;é%ﬁirﬁaéésdaé&grrﬂi%ted by the

W%le@/"ﬂe ARt Sk, GheTdMes |un: |s%rrﬁﬁﬁgte'dotogether with the fan

carbocyclic hydrocarbon radical, preferably a 6-1 0

ife se cealing: mrastule forr faraing: ar corypagisurim Bpritus pédh@@djustable

AR PR, fGre B s Tor car R, BRI and expensive

séjdistle cé‘aéﬂ'uctl&'i@f@l@é Fon. 'Stakeas fvailabledansebn®e used instead.
partially or conpletely saturated nonoval ent cyclic

mMer preaehRP NnvadiontlalseP Hrep s ddd a3 cofre8pShd@ng - cc?éﬂﬁ‘@p'n%dule as

of cycl oal kyl groups include, but are not ITmtedto,

dgime.q)m;i@llm 1gyf@|r@|§atlrythe @mﬂoapéwyﬂenand cycl ohexyl
"Effective anount” neans an anount that is effective

Whiler avaading the Ineeidafoe acconaptekifen apessyotprofs achieving control of

A A 5B ol B RL et ATesouces

\‘R/hefé)‘éhﬂewhéﬁ Qﬁ%{ %‘?é}hefe'dké@r|hnl¢ﬁeofod|?ﬁ”nﬁ”éc%rdan|d@t WItR the actual
aton’ neans an om selected fromN, O a S.

thesmal badyroduesthby de ab@tranicadaiemms,smg equipmgnt.
system containing up to two rings. Preferred
}ﬁhtaeporapqsledgrampsgl mddwtha wibht m«egramn ﬂanmana(rbleso considerable
thie fur rrol
bgrsaRasdn SypTalbaHw rafe shaRGAn bq REWBLR) Per SNt an under-
pyr|n1d|nyl |n1dazole benzofuran and tetrazoly.

Preferred ring systens include, but are not limted
to, benzof ur an, benzo oxazol e and thi ophene.

"Het erocycl e"” or "heterocyclyl"” neans a saturated or
partlally unsaturated nonaronatlc cycllc radlcal of 3

o~ oy gy - e
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fumaric acid, and the like. Sanple base-addition salts
i ncl ude those derived from anmmoni um potassi um sodi um

w@em;7/0su3zg er nary anmoni um hydr oxi des, such as POI/EP2006/068408

exanpl e, tetranmet hyl ammoni um hydroxi de. The chemi cal
nodi fication of a pharnmaceuti aI compound (i.e. drug)
into a salt is a technique wel'l known to

har maceuti cal chem sts to_obtain |nProved physi c

oRF @alivery: BiPesERaing] TYpLeTy BIOYS ESBS & He OFden ! 4500 m//h can be

o
T S
Gipitat fivw( Gitbs B appeSEnately BOO- MDOnatd for a passrve vent unit of the

1456- 1457 " Phar maceut | cal | y a ce t abl
SRR AL 15 Garl G SOLRE LW e SHURre deer TR Wik pressurized
PRALM BRI %gérﬁ b'den%‘é%l%r&r' ?@@Qllﬁ%‘iﬁﬁﬂéh@r‘é&s (e.g. an
non-toxi c o the su jeCt to which e partlcu ar

I:Torspnuardrack @fd D0 avidth angubx4mubeight) baveé @ nominal cooling

tit that, th tituti
it ol BRadl oA, e TR arioRoRt SEFerd Hitusetbs fi, g 9. 4000-
5000 GaY/Rd Hdrtel thEeagivestbdlmnhiodille eACtheSpRIkht UhveHlion also
site are i ndeﬁendent ly selected fromthe specified

@MW‘@r‘I@dUWQﬁ adlaaiaspansy eequirgd ievenibgiiis @snn eiRpr eords, it
MEFR T RAB R oertragl?srn%éjln’ffop?'atr&?

erapeu IC& ctive a nmeans an amount of

BhalEdenPrcaRIE vl RaphE SHidn redtedin e Figkr overheating

bhae sipper fd &bt itemmisbint é Giveh i raek alorparedd{oothe lower items
Br events differentiati on of a human tunor cell,

peaus@ g kemararanese ipdhe Ipwaeart may entisphscepnsume” the cold

e. pr. r 0 - f fa I .

bt L1 REE R T e e ot 1B AP IRME Blud Sy Rt tems
ishieeuppétlpanhfR2 gived agkdakl egsbsalioethe riska opmfeﬂferaerdg The
enmbodi nent of the conmpounds of formula |, R2 is

pYaPOSe bICQOIHI'Gan'&WIOdUI?or?é OMISeffEI”éIBIZWSbh%Iﬁh rishh t\(I'Et'é%I of the
y r [

PACRRR; cdsiagR SeeErYulitsh i P befpR i & foreased

pinbow rateuhst iot theetbdipatediéaror two F nol ecul es and one

OR12 group wherein R12 is |lower alkyl, preferably

weingy bné ra)rarnoteheﬁJu@taﬁI@rd&léc&imﬂﬂl’dsn’ﬁnéorﬁbrntahen with a dedicated

compounds of fornula |, R2.is heteroaryl, preferabl

FEn26sQreing, t%@@z'@%&%l%“@%&%‘é@(ﬂféﬁ@ﬁ&q cooling ?/S possible
I u ef S
gﬁéggbb térfm Qr?&z%gtf é?&gf”s §5I%w geI(é)t;éﬁeE)\/erbtr Qn@%grng of cooling
poWedramﬁmmfontWencmrrrbemnIda pa‘ssiversyrstelnd;,,arRQanys related waste of
cl oal k rabl cl opent or. cycl ohexyl ac
¥ S, terMeiRtOrAIc O, SYn Elunated: BuHRTHORRIPIGVEd overall
é‘br‘fmﬂ Gk %orﬁ'érﬁ@‘é/ urbrﬂeﬁf‘fé‘rﬁt%raﬁ!r@é & &fsbiegbodi ment
of e compounds of fornula I, I's heterocycl e,
r olsi Y,
BLfthér avaniBLasys IIIII%H"QII%OIMIIF&%&EIQ Bl e csea module
aid befrrmedarn ek dependaitkaaiyns ahd vl dideemepefrerappdrent from the
grrbodl me of the conpounds of fornmula I, R2 is as
%$‘F"Ipé'9” Y83aHR0 R1 is a heterocycle, preferably
pi peridine or pyrrolidine, and nost preferably
substi tut ed, by t(OnR15 wherein nis 2 and R15 is
36I%rde§lck’ﬂt'°'ﬁ\?ﬁh9rf’%'é’fecﬁ' oaryl. Also preferred are
heterocycl es substituted by the group CO2R7 wherein R7
mgﬁzé@éntahraﬁuonl WIRROHRRE o3& Reh AHBISHITNG Rlsclififon of a
ounds of formula I, defi1 ned above an
nyt:llrnmﬂmg/lemlmchrmenabm% afefelremxee(yb thendttadsd pirafvingsbliy which
cycl ohexane substituted by NRSR6 wherein R5 and R6 are
H or one of R5 or R6 is SO2R15 and preferably R15 is
| oner al kyl or |ower alkyl substituted by NRS5R6. In
anot her preferred enbodi ment of the conpounds of
formula I, R2 is as defined above and Rl is a | ower
aIkyI heterocycle In another preferred enbodlnent of

o o N o r s o o o o o
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H, lower alkyl, lower alkyl substituted by oxo,
C2R12, OR12, NR13R14 , C(O NR13R14 , S2R15 , NS2R12

wQ 200ebe1soar yl , heterocycle, or heterocycl e subBCT/EP1086068408

by oxo, cycloal kyl, cycloal kyl substituted by CO2R12 ,
OR12, NR13R14, C(O) NR13R14 orGS(IR15, aryl, aryl
substituted by NRL3R14 , OR12 CO2R12, CONR13R14

SO2R15, hal ogen, | ower_ al kyl and. | ower_ al kyl
Q?Bgfl@'trﬁf%@”%‘i/ ”HH]QE@'@rW'”d?@lQSGd &wen@m'ﬂfmw@b@ﬂm@ﬂmparts In
QT \'/?)i'n\‘bs; SO2R15, CO2R12, and COR12 , or

ternatively, the group -NR5R6 can forma ring having

Bighdr P mseb il chrbPe e Pust? sBORITR: 2 380, SR Bcyggic data
R6 ar prduvedind, equapient andig cdoling sy§t@hda@@6rbmg toithg invention;

at ons_opti onaIIE/ bei ng repl aced by one or nore
Blgd? t isoRapchemalio Grpsersaciing SBPWt"lﬁe 3gﬁ@9l!ﬁ§8(§20dkﬂﬁdused in the

said optd I ng substituted by OH,
0Xo0, %@g&g@é or\;\]/er é’?@@{g t%rﬁggell]omer al kyl substituted
Big. ERI2 a; sdRématics etosstsadtibn avhowireg dhe woolihg Imeeule according to

al kyl wer substituted b ., .CORR12 |, .
ot il Herdban enbRent ik Whickyt eraygeddeidrizonta
subst ﬂgwtcﬁq;og}{r&é)éi oxo, or NH2, SO2R15, and COR12 ;

0 is selected fromthe group | ower alkyl, aryl, and
higyd: subssdhemaiit byoshadestjen shrowiRs kae cmlmg mo@dbeanoexjding to
fromhe rqu H,I r alkyl, apd | o
subst Fiioe deeled g EGancraitiumeRl g WBlarlst iengeshor vertcal
t he gﬂgwp)fldobmq\@@,ral kyl, and | ower al kyl substituted

hal ogen, oxo, NR5R6 a ORL 1 ; R13 and R14 are
Flﬂd@p@@éﬁhemaﬁéICéQ?tSe%IeﬁiO@rﬁhQWm@\ﬁ@Ve@ kopling Bgsiules according

2, PR R o, YR GBI i

het er gepbireationb@ith tpatrmcberaumiefm}rrg aaldiy lair @gidroahlyd hot air
substituted by CO2R12 , OR12, NR5R6, C(O NR5R6 or

SOZRlSeg'O%iryl aryl substituted by NRSR6, OR12 ,

géfgﬁ]t al kyl and
Fc%\grl ?I%yl s%&?ﬁﬁu\{le yﬁ%gﬁgk&g%%&@w%xo,

CO2R12, C(O NR5R6 and NR5R6; SO2R15, CO2R12, and COR12
DeGailed tescvdptionlwith respegtdoptheNigides4 can forma ring
having a total of from3 to 7 ring atons, said ring

BT eSO BRoE L oo ek o B BRI ool lipossin
glﬁi prirenmdrBtedPRAl 17, el RYanpId af esbrigr A6k Gbr MPr®dmputer or
ditional Nor Ori ngl_atorrs and said ring atons

%@CF%H@IUMFGBQF netwost iheutaan g isrequirped MRS raisedeloor (also
(%ﬁgct TS %é’n%ftﬁﬂsi keéLsu H8(§|I l%}o%% ¥Io@189nstt|%3:ﬁ8hs 14, having a

mo@ulbrfmlp@@ﬁrstrl@fﬁ’rﬁl‘% deﬁﬁiﬁ@@gn@@?ﬁodulé@?@fsmﬂd@“ﬂmg floor tile
and Iovver aI k substituted by hal ogen, OR12 0XO0

Sﬁée@rﬂ%ﬁs% (H\é'tj%? dE?yﬂOO”héﬁ‘t@r%aQ|9'Pum space 17

%%@?@b?”f %@S%&Qﬁﬁﬁ?d&%@?hﬁ%ﬁ P TP fgoed floor 14.

Aal aigeondiii@bihg dexice ZMODREDY, sW{ADINRERS kﬁwaH'SéiGse e.g. of the

GEats elars GemTolctcondMiFanSlabr 3 Reiakydis s tgenih agiacent 2
Ql@b%&FWeealr %BHd Fﬁ@h E@%ﬁ%ﬁgr@ qg%ﬁ?‘h@b@ do %célbé agﬂéW Bf hot air

mrdmsed @m@rrr@w §2oat angntake, to couledcpwarthamhtalrﬂaw @/nd to feed a
e s her e t her e red

BRURORBF Sfvadted i iRdicaled B 8ol BArkbliEBianum space 17.
Beéimels rbwd\M@ﬁé%pﬁao@lfdrSauﬁlﬁlrfgcél%%érﬁé)f(e@%a%hﬁglpcéhdl.ﬁ?)s etc.),
n (d), enyl , thiophenyl benzof uranyl or
benzooxazolyl whi ch are each unsubstituted or
substituted with 1, 2 or 3 substituents independently
sel ected from
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hal ogen or -0-(ClL -C4)-alkyl; R3is -SO 2-(C
-C4)-al kyl, -SO2-NH2, -SC2-(CH2)3-rnorpholino,

wo 302opphdi nyl, or -C(O -0 (Cl -C4)-al kyl; R4, POREP20861058408

R are hydrogen; R6 is -SQ2-(Cl -C4)-alkyl; R is (Cl1
-C4)-alkyl; and is 2; or the Zhar maceutical ly
acceptabl e salts thereof. not her preferred

enbodi ment, the invention reI ates to conpounds of
ther rRisedwiiepeilA rencenarovidesy @ passaeeifaegoalssvarr fydmeegs of the

PIeATY SR Ay oy REERRERN EiERT BEle Yelfy PP ysea i

395 r@ohedOffa)lognlidimg hpt @impto @R fai, cabaRichire de BER RD5.  Most
preferably R3 is SO2R15 and R15 is | ower al kyl or

NR . Pref d R4

AP Rpthersdira da e SHhRen o L s ArahRgg e afsinent of the

Fah@ecgfIQda'rpM NrRIRGs Qb @ RvEl With Ry 11B86r Raté@lIRlof Bhe equipment
from3 to 7 ring atons, said ring atons conprising in

aadeitbis effeaththenbasegimensionhiafihesoafiag Reodule 30 comply with

BREFSH 2 IR GER AP AT IRER vt e B el BTy B gpogprs from
Pig. Th@gom@moalmb Salcdnfprisgsai B3 2 R mahng Qﬁfdﬁ@ed flow of
subst it ut ed OH, oxo | ower al kyl

BPRIGH ary iticatls i qssovo’nftirom the RlgneEn épa%fﬁsdca e ugable space
R THeobl P cidlpe e, PR REL R, Ao by niakap ef s, ppuipment
12, disfiouocodal- eléctrenibocompbeentk) erget pracessorener other integrated

&.Exarrpl e 1) ; : ,
IrgUtSARPRAGINSY hiegeini In d,5130IN6! BPWBRRM 6 HiseRaWpMenppppsesses
%%t@rn%ﬂ Ydr@@d W%]ﬁtilaﬂbﬁ%g's@n'ﬂ%néuﬁrﬁJlrft&‘n'aPaﬁ‘%\ﬁ R B intakes to
(Example 4); [4-Am no-2-(1

theeohligtesad fnolimdtegigberial 1364-An that riels- pgen inediad by ythg -thermal

KR Io18 % Foe TG BOSIEAA S R R AR AT i at s

pﬁﬁ'ah?'ﬂ@t%ﬁﬁéd)fwtheoalp%bhéiitlﬁnﬂ’rg)’dié\ﬂté‘Qb ahébrdﬁwgltdafﬁrow ]22 SO as
(5, 6-di fluorobenzofuran- 7-yl)-nethanet hi one rrP
B) de{tme Antlaseg-cygle air recirculation. The function of a set of temperature

P ERISIEF ot ST TG o1 Wi K TR B b The Riiphe. 12 and

éonnected to the cooling module 30, will be detailed below. As |s apparent from
[___4 Am no- 2- ( 3- m)rcghol in propyl am no) - pyhm d %/
jg-tzuanauthw@ﬁs& ﬂo%?ﬂ%ﬁ%%‘ﬁ@n&)”’t@e?@@ﬁ@t FﬂQﬁW&e 30 ogether

WK 3B o Cighelnfih B85l o forms. an effidlent.cogjing systemfor cooling

theyegquipdedt 18iir thﬁ)ramnﬁmet hoxy- phenyl ) - met hanet hi one
(Exanmpl e 10); [4-Am no-2-(1

”E%gﬁg\?{%ghf oﬁéb@gﬁh&%t%h@i%%eﬁe@a%iﬁgrrlngrlgesna %o)ﬁstlng 50 for
Edntéfﬁlrﬁ@ttg &&nponents The fan 32 js of the axial type and arranged in a
met hanesul f onyl - pi peri di n-4-yl am no) - pyrimdi n-5-y

losvarinastion 2f the BPYsing 56- @dteqa@nt)amesmrat@tnrgrdtee?( Ebtwrp asms the

beomLat O PERTI frostle @0, The, fami3Ros. Birseabl rikey by, an EC
Eectporical Zwonmmbtatefct ) i-éTesrogniets) DIKe mdtsangtseriig)among others

4- Am
eﬁ%"tgb{aggﬂﬁrfcdn)ﬁlw?ﬁ Qﬁﬁﬁlioﬁ wopniereRle) cepirphakiliti- sog| ipcreased

BB PR Eh T P3e b B B ioe malox gyt egyeing, tye power

cesyrhptiomadignifigeattiydi Inethle conﬁglbnaxlxbhl shawen dint Etg 2buheg| cooling
este le 17
F%\%EX ‘Eﬂ%@ﬂ%ﬁs éW‘P retqllr%ﬁﬁég%?f?%t‘?rnlﬂ?'t%ﬁzl rﬁ4dﬁﬁagg9qj]3'de by

(2 3-di fl uoro- 6-nethoxy-phenyl)-nethanet hi one
(Exanpl e 18). Another preferred enbodi ment of the
invention relates to conpounds of fornmula I (C), wherein
R4, R5 , R6, RI8 , R19 , R20 and R2 1 are as defi ned
above. Most preferably R4 is H one of R5 or R6 is H
or | ower alkyl and the other is SO2R15 , mhereln R15

S Y ~A S —~ey oA o o o o
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nmet hods are well known, and are summarized in E
nanti oners, Racemates, and Resol utions"” (Jacques, J.

we@tooals453ohn W1l ey and Sons, NY, 1981 ) . Met hedBEPIING/068408

ch| ral HPLC are also well known, and are sunmarized in
"Separation of Enantioners by8L| qui d Chr omat ogr aphi c

Met hods" (Plrkle W H and Flnn J. |n Asyrmetrlc

Synt hesi s", Val. 1, Morrison, Academ
slgigscg)qu(ﬁr@am NPE .- @bgge ths. fag-ﬁzlAgzgeenca,ﬁ;@Qt mqu%ﬂector units 52,

f b
4 TRE Hhtorled LY VPoer bORlony PR, MR B07abbap e it 82. The
dpﬂedorabnmmerﬁdl are désignedfpodediatifg ftbe fofcedl flavaatf cooled air
G5 RD e Lo R S BRAEAE ST Bl gical regons i
ﬁfé“\ﬁ@%lb%@éc&%”ﬁ/hef:é’ lcoBKRGRS Geqlifféd CAEPRINHe “é’;{br@@ iated, the
acid such as for exa

treated w an i norganic
dgﬂﬂaﬁohhmts 62a54 dllowydireticrdans agtosaticutdnival @fzﬂm flow direction

8t e RoRSbf oBRARRE S e’ coffind Tt dudfie FLRKARUSAG a simple

s@htafd eyprCiah 3PEIMaass Wt flemtawacdéfediot QhiE€B, 54 are installed
sulfonic acid, or the like. In an alternative

dawpsireamt the fan Pedend Figvdneadh deflerignasit is configured to be
RORLARAGHY, S5 BRRSS Bb G RAGBRLRING (L foRAMo0ESa by fan 52

mte ep |3t ewsaﬂoi're@poﬁdhgrpetrhelrf&m‘/s awiwiinbeé detailed below. As seen
phar maceutical ly acceptabl e exci pient and/or carrier

iPhEige?, pﬁ%‘?rhﬁ]@gg?tioé Mn'tc%ipééqunﬂﬂf§e§aﬁ 968 of hallgrlively @gliustable
?&%*IIEV blé p’@cﬁabl tah%ng?& n?/vﬁﬁlnt %blsﬁg%ortcﬁ’értn%d As will be
ab r agee

ets, or soft gelatin capsul es
endierstamis themdllsamm oﬁthsblaﬂeeﬁSodsterﬁﬁine}s tharfloal divedimn of the
admn ster ect al for ex n the r

56414 Be e o8 St edeabroive: dsestorrkiiies; - blades 55
ﬁQ\Vém 8T cliMbC e -skivhi @BSig n@Bef&h%ﬁlﬁﬁﬁlﬂHt 6 resistance and
conpositions of the present |nvent|on conpri si ng
opinmurmGQWOde\flahmlAS|see@nﬂt¢>m Fich2, 8wl bladesebz@fre aregnged for

be .manu

BrerIRRY £ BN FibeliBn TR N RAF chacs BT ik bAGinRtyrodute 30,

gings ahyilater @I oA/ iRgtalleduatekaly B0an@ RiskasiRidtlio one specific
dragee- maki ng, or |yophilizing processes. These

M@r ﬁﬁc%mnragmt ﬂ?e ihef i yrngeanems obihe Rladeriadh are however
e I t i.C

bSBRCHECGIBINGY 1d MG 'ircLRRIAR A0 iARALE EBhfidFafion in the

g3omii10. aci d or |ts salts can be used as such carriers

for tablets, coated tablets, dragees and hard geI atin

Fl‘if L\s@ %%&ghy §ﬁ8\2‘,’r5|31%2§|8f§€'r'§ﬁg %{{Tgel atL &l@tgﬁ integrally
ol rﬂg{;uhgugﬁ gt IR agid VRCRIASY 28C @onfi8 Cgf\git:ﬁ]%Sar@uch as a

generally required in the case of soft _
m@prcmess@uﬁrabh@ othersi thesccbrairoltpwalr@ﬁmramdesmqmr supply for

TR 32 g e RS b g It g MRS EREE conector
URitESD] 8. FRE defbelor LMite BWI5% aROENM Soted ey 88 kBRtrol device 58
vegetabl e oils, hosghol i pids and surfactants.

Buiauwenetic adiussnent o tf‘@u@ﬁfm@dﬂmtﬁﬁér@ nawill be upderstood that
Y d5BfhaRoh Sor, Asiapiel abectiuifral b8 Uil R ¥ahol device 58

har mace prepara Ions can ‘a SO CO

phasies wutemageans targetatbedntrdl v g fow Hirestiom of th?a filewv of cooled
agents, wetting agents, enulsifying agents, sweetening
aﬁéﬁt%’('t'%th@rﬂ?@”ﬁg’@ﬂ@‘é'e ?fq dhsrieApesabe §en§%nst4§ 781 Iocated in
Mﬁ‘freYérﬂgzo‘h!ég cﬂ%ﬁ@%,?% aRUGis8! Sonrd %%ﬁéd {9rR%IMDI device
or anti oxi dants. ey can a SO contal n other

t herapeutical |l y val uabl e substances, including

addi tional active ingredients other than those of

formula | . As nentioned above, the conmpounds of the
present invention, including the conpounds of fornula

I, are useful in the treatnment or control of ceII

S L N I LY L T T I Y
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adm ni stration or a conbination is inappropriate. This
invention is not limted in the sequence of

w@ebu7ns4srs at i on: conpounds of fornmula | nmay bePCT/EP2006/068408

adm ni stered either prior to or after adm nistration
of the known anticancer or cygotoxic agent. For
exanpl e, the cytotoxic activity of the cdk inhibitor

flavopiridol is affected bythe sequence of )

aénil he senapisofOnt @ hdeliver dadrarergehsignalscit g control device 58

%‘?SEBﬁt‘F&hns}gﬁé fiod o%%%ﬁ%n ﬁx%@% n&Be i 'aﬂy" QQltabIe control

exanples 1flustrate preterred ds for synthe

algdrithen @d\MEle)hﬁp)carno@emdllyf @Irmnigato dnse dhettbenperature at the
ent ent o These e es an ara on

Reafish ot he aeattyee s A e e aiTH 8 Sesad net ot To this
I

BB e santol Cﬁé’?gf‘oﬂieﬂfﬁ.@%@ad;‘@%‘z,ﬂ%?.s?%ﬁas'@gggg”'afm““'“g 2

shitakilencontriobsofiwadef Fudhierpyoreh éhe |cantrol depierddd is arranged for

heﬁtﬁ@f fo? "%"fe 3 t 3 th rat

FANtRANG e PSTARRaNGS.QLINESR G YRS a0 34i 5 43 {9 SANHG) theyflow rate

bftebled Zir(iddi€aed-at 34 in F|§J1) This allows adapting the output of cooled

di f | uor o- 6- net hoxy- phenyl ) - net hanet hi one Ml ecul ar
Péiagnerdingiio thecaalbialdbarmaal lpad giheteby mayinagingrayyerconsumption

Eﬁh@%@ﬁéﬂ@wﬁéﬁﬁ@%% fth%) fﬁ gﬁn%ltlogﬂzdf%\%e% @é??%e achieved

wmehha@aﬁruhtf[lengd)olmgpw r@umref& yik a/mlrmé -appréciadidnttat the fan 32
yl%ﬁgz 3-difl uoro-6- - phenyl ) - met hangne Eﬁ .
By ?é@@ﬁ?@@@éﬂ"@&’n"@éeﬁddqﬁtmﬁniﬁbih%ie\@i@é:?aﬁ 1cooinggnodule
gﬁ, 1.84 mmol) in 1.4-di oxane at reflux were added

oporous pentasul fide (888 ng, 2 mmol, Aldrich). The
m xture was stirred at reflux for 1.5 hours and then
Aeofw‘thelroseemrint €mp2r dher bousiag u5®t@ﬂﬂpd$ﬂ31mt its upper end a

bi car S ded nd t ul ti

AR ridmiRariBR G853Fa Frmins i ittagldo modute 30 as
ax lelaféfitofthe Raigbl Yloond atibRy (Medfle B the ﬁf@fé‘iulé?%upport structure
extracts were conbi ned and dried (Na2SO4

16sAaweanain Figeh ierlbonsing b8pisi dmepwicned @@@rd@@hﬁm@ standard

ol fr s MBS gROESIBHT D 905 HRORIANS 18,19, 20 to allow

riatalfatiomi? atraaddemimilar GO tef insmlladoit of 4510w file (sé@%eference 18
from15 to 20 min. and 100% from 20 mn. to 30

P igi Lo A UsihER e8I ok tBe Heifival thet hausing 50, o Ssshlies with

+
TP o, aERB Ko 19, ey BIE o ostion, o gase o
'yislta‘riaclond{lyé agomtg4gncrc)yudlé ?/glexy\}a%rrmﬁémn&’ﬁeké getamerdie a floor grille
ecu t = cul_ar t =
%ﬁm@@o L’Srpl 'Péoilé @WMNE'MSEV qm%%@bﬁoaas ri%rpﬁ?ﬁﬁﬁt the cooling
Uﬁl%’@%ﬁa’\{%%v?@ld%s%&ioﬂ‘ bfibg%&ﬁ%ﬂgﬁ@olﬁt‘} M‘{Qhe[ralsed floor 14

preparation of he corrpoun
Above it (:czolmg:lmddulﬂ 306 Thetfloox grillaitGbisndesignegfarmmdimum flow

BTSSR LU SRA IR e o vae e

nmet hoxy- benzoyl ) - pyri m di n- 2-yl am no] - cycl ohexyl } - et h
ARERYHh BOGWrdﬁlddﬁtQRﬁb@@bSlrﬁg QQG@I‘T@HC@ mﬂnﬁ hndéfﬁ c&@@é‘/c@ﬂtflgured
62303 A 1, 200 ng). LC M5 (m + H)+:

ﬁﬁ{aﬂ,SFmeArﬁaﬁb 8\5(@9311'@{5 FPUIBF%"-C@JWBW%QWQ ﬁ@@‘@eﬁ&@)ﬁh?w gntemal

T s AT b 670 R G iiguishes. namely
ihe Igdiﬂzantﬂ@glo&ﬂamdbtlﬁatvémbal\lf&)vglatcha'té&ti;rés Mbl ecul ar

For mul a =C20H25F2NsO4S Mol ecul ar For mul a

=C20H25F2N5C8S2By a sim |l ar procedure to the

preparati on of the conpound of Exanple 1, N-{4-[4-

Am no- 5- (2, 3-di fl uor o- 6- net hoxy-t hi obenzoyl ) - pyhm di n-

2-yl am no] - cycl ohexyl } - N-net hyl - met hanesul f onam de

was nade from N-{4-[4-Am no-5-(2,3-difluoro-6-

met hoxy- benzoyl ) - pyri m di n-2-yl am no] - cycl ohexyl } - N-ne

t hyl met hanesul fonam de (pr epar ed | n accor dance with US

NSNS A A NN NN PN 'Y A
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By a simlar procedure to the preparation of the
conpound of Exanple 1, [4- Ami no-2-(1

wo p@viosuses ul f onyl - pi peri di n-4-yl am no) - pyri m dPeF/BP200§/068408

(5, 6-di fl uorobenzooxazol - 7-yl)-nethanet hi one was nade
from[4-Am no-2-(1 -

nmet hanesul f onyl - pi peri di n- 4 y1 am no) - pyrimdin-5-yl]-(

5, 6-di fl uor o- benzooxazol - - met hanone repared in
Ech%ﬁbﬁW@éW“@S"Q@b@W@PTBQWBF"R af a 4@%&;5 WL@WBZ?Wl flow

ﬁ%@f%ﬁ%gé‘@{% ﬁﬁernal COé)hHg hoexglactkh1| 2ot|JSe rC]iIZV(I)d lnr’gc))/ rt\l/vom zones
adiupp2r ybaei7fodnd priowgt ,’zemet?ﬁbr’f%ulml zfcmmm pfrewkdbbemth arseparate
Mol ecul ar

=397. 43. Mol | t
AR for Coelé i e S a0 S86 1R JAR Y S0dcH SoRRER et for
ﬁéat@d%\n"‘bh %ﬁe ﬂ‘bﬁ?ﬁ@b‘ro? tl‘ié’{é&ke IRERRATANY @bt Shol§ ensure suction

compound of
phvamdrasn the frearomdezg rtbe Heooy sidd sheactoyzbie @grshavdi by Bryows 72

f{p‘?‘lsﬂ?f ,&PFﬁf{\fﬁ}&y gﬁeélgfa?eiﬁl fon | dﬁ;@@zen%ﬁ% farnparrqged as floor

él\éfméﬁtdbﬂ'tﬁeYHai’s”éd‘@Ibopmehi}er hanss ulnﬁugnamm@ rack 12'. The
Pared in accordance with US 2004/01 62303 A 1, 70

ablec/dgfiectar wumist 524 St allowxselprtdvaly feeding cooled air to the

ieﬂsp/égl Oifadaf BadPLREYO G o @raeRS H Yok Hldrih toad is

meralsl]‘re(ﬂ by She lt¢mperaducd éémmr@ﬂ@ et bexocipteenyl éadhsbbt&m of the

et hi one Mbl ecul ar_ \\éi %ht =554. 62 Ml ecul ar For

eespeivE ZREEs I ol &ca arcqmmg'ﬁtcat%éo goe mnér@hldswlce 58 of the
2 r

ORIy om0 PR o ahf il bp iRiQ BF e fwbnkiSendenty

adjustable fiéfledtdr umtspﬁbl 54-the yibwpdiogadina-of each corresponding partial

&g\&:%f%?))éwg g'l pe{ﬁj'('?gc;ﬂS l'ﬁg])[{}]o%}ﬂgéﬂ jncﬂ@qﬁg@ét&}q{mm and 76,

%Sn&&?&&dn‘ﬂ?‘%u%‘ﬁéﬁl@ 2fhédrefore, the cooling module 30 enables
- (3- nor phol i n- 4- yI propane-1

distrikfusing| gootgheiritdiangiven 1zamend], muof H‘iedseurvsr;m} a¢erging to the

i flu 6- et h h d.
a5l oLt Bl sy Bl a5A Rt BisS By sty pontro
devitd: 585BQsed5®ﬁ"ﬂéhﬁ:>e1erure measurements by the sensors 40 40'. If for

{"Am no”-11-Cpyridi ne®-sul fonyl J- pi peridi n-"*yl am ol - p
oXamplg elegtrgnic_.components in the fower zone 70" dissipate more heat than

ﬁiﬁé%rﬂ Bhé’@é%%%ﬁ@ﬂg/m élcth %&g E{?lcgg@o_d%\élates both the

paittiat ﬂbwroﬂ:oméndleﬂeaﬁzzmzwuﬁ%rwblf@cldllamf ﬂﬁ@r pautial flow of the
=C22H22F2N6(8S2 By a .sim | ar procedure to th
oWk delieciar Wit bre V\éﬁ%mpfﬁv'%ﬁ'r@%d foyShe upper zone 70,

@%é}eszthbllower . Hence, ﬁoollng cjule 30 is canpable of
(pyridi ne-2-su ony “piperi m noj - pyrimd

adgpting 2utdnditichlyptova r@mgmcmbimg rphewmh)antsavitian eéhdrracke12'.
vvas made from {4- Ani no- - (pyri di ne- 2-

Fllss Ahous e fiits dcsﬂmﬁqwasmﬂﬁ? g Rk eack da it Veflical flow
BRFEHRRG AT aldS A9AAOIOSREThehrdck 0" EBnprkBbld (ke 50
H) +: 521 .Exanple 11

{alztam@edmn dhe Jower Raresfulhroraek- 12 perg dPR-the yeanisists) -gng one or

W B o GRS Re 000988, IOLEEH lin rer an

ﬁonmld@s GiteHif N3 SR oMheau) asndos nallctior GISHIE ANBERES via the
a simlar procedure to the preparation of the
g@ﬁ)ggdrqﬂq ths doMserePart vpn,tlca)%qp@uazw {o the upper part, as indicated

| | di
bg‘%g Eﬁg%ﬁg i X&%&;ﬁg?ﬁ%;@ ﬂeé’ v&ﬂi:gﬁéé’%)u@}é é[ gﬁ In-Rirthlet seen in

I mno-2-(1 -nmethanesul fonyl - p| peri di n-4-

yl am no) - pyri m di n-5-yl ] -thi ophen-2-yl - net hanone
(prepared in accordance with US 2004/01 62303 A 1, 80
ng). LOMS (m+ H)+: 398. Exanple 12

[ 4- Ami no- 2- (4- met hanesul fonyl phenyl am no) pyr| m d| n-5

.
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accordance with US 2004/01 62303 A 1, 80 ng). LC M5 (m
+ H)+: 428. Exanple 16

WO 200054308 2- ( 1- met hanesul f onyl - pi peri di n- 4-yl ar@TiBP20p§/068408

i m di n-5-yl]-phenyl net hanet hi one Ml ecul ar Wi ght
=375. 45 Mbl ecul ar Wi ght :39,].,L' 52 Mol ecul ar Fornul a
=Cl 7H21 N5G3S Mbl ecul ar For 1Ia =Cl 7H21 N52S2 By a

simlar procedure to the preparation of the conpound
big- \’Bixtgﬁlgogllqg neduleg0s apranged undemeath the raised ﬂoor 14 laterally

ﬂg{r?cl nmet dégﬁ!%ﬁg%ﬁg‘ﬁﬁggﬁ% h s ?g) Lﬁ%r 'rc]iﬁ;[]_sgé@?%e)ﬂlel:for units

5?rJeﬁmeatleﬂuUﬁ'ectytg mqoﬁowdmfncdbled air d|rectly towards the intake 80 as
pyrim djn-5- phe Q repared in

RSB a8 R TIPOR 455 BTk gt Ueadoiot 11t 9BS plin anRipnz0 can

Ia*lsb') ESe % fcﬁxé‘ﬁﬂ bhy other type of rack having an nternal coolin
5-(5-11 r?or oy2 net h}c/)F>)<y t hi obenz\gy%J p)l/rl md g

ar@tutectwne nd}‘ferlpgpﬁpnduthese dastribed iabayvei @rt @any- btheyl type of

est.er u ar. Vi %ht =445. 50 Mol ecul ar Wei ght =461

i Vil 6?%'—45??1? ‘?W CQB n,g, m ?RFNf i nd. Mol ecul ar

For mul a —C22H28FN5G38 By a simlar procedure to the

wmp@rfatw edolet ddﬂﬁprﬂ@ﬁtp@cwﬁiﬂdmg t&>pamasplaﬁ ébollﬂg [sﬂfstems the supply
Am no- 5- (5-f 1 uor o- 2- met hox I obenzoy yrimd

DEeo01an 2 BeraTaIaN Mot g te RoTNSCas al diaciaha e BAkae of the
%@?lg_ﬁ%ﬁfhﬁlﬁgﬁqgef pooled ajr typically JBResSn 3only a fraction of the total

ayﬂcmmelhtemﬂg; pl dme indbkeiopene dacle ahd-wsmdbiox ihteenalatabling. This is

ert - but ester repar ed | accor danc
é@@x/w 59 of I}j\nlj_éé)élggl FRjes CE"'I\SE A CPOfIRG c}egyg:fs and secondly
Eéé’éﬂeeeoflrgatural onvection groducrng reelrculatlon of amblent room air and
anesul f onyl - pyrroli yl am noJ- pyri
mome rsr@cyﬂc]aﬂy‘ reC|rcuIat|on of hot air orlglnatlng from the outlet(s) of the

f uor hen t hanet hi one Mol lar_ .
Rt BT TR IO R b A S eI g, SHIRBRELLIEFes is normally
Eﬁﬁé@lrafb F@lm%ﬂtﬁe e6sledraiFpfoWded! by the cooling system. It
—C17H19 3S2 a simlar procedure to the
Wﬂlefdit@f%fpre)hecﬁpm'ﬁ@at@@n}ﬂﬂﬁ}rfér bptresenfigusationy af Fig.3 and Fig.4 the

%Fﬁa’ﬁ‘@@ﬁﬁ ThyeBIeSRHENE - YAl P ARMRSTA M AN M RCiE At on of hot
e, @rahh T Al Ot tdnahhmwk@)hmyla) giRirhaaek hond2waghis can be
made from|[4-A i mno-2- rrethanesulfonglpyrrolldln

auipmatcaly -%ﬂﬂquﬁFjd%h@Vk'ﬁlg] th@chltmlquy&eo 8-nredues - padal flow

Q%%%} %&@QF%B@%?{&%@)%CJ(% ?}9 :’59%51 é’HI,LtEe Hre AU rdLsirable

rﬁtm:n’mcbloho@iscwlill furtheerbe emdefstdde byotrrmehrded gdersbim,sthe fan 32

Sﬁ Sg%@g@ogg@%?gégg%ulg%%eamgpp Iy adjustment of the flow rate
ABHA n carried
gﬂ?(ng t hb?ﬂéegéz“c;ﬁﬁ%g] %@d{hﬁgkwlﬁﬁoﬁﬁ ntion and
their salts. The congounds of the invention exhibited
It

Wiﬂ/h%/tﬁhdﬁrsmocbm@ 9 Adtualmumbeopf @dmrameme.ﬂegor units (e.g.
L/ ; ¥ .
e e A BN RS0 EERRAE N Biedinlbhign is,ggpending on

givBRabsEiattdn bhe driwenRkicpn r@g@rérﬁéht%doﬂ thet SuiphEan 12, 12', 12"
colon tunor cell line HCT1 16 with |1 C50val ues reported

ﬁ%ﬁ'i‘%qumt“ Oafwecﬁnw rwgbehahone gwener Hpes defientor vaiscan be
|
@Qﬁm\/v- descri %&3&&;' %@Q%ﬁg ttﬁé@gsﬂéa%gggé @M\/(\);@Bﬂﬁ% qn.a single

iteogihegeipmant al ayetit’ cnﬁ'albycrlmeemstofa@ sirgfie aoatihy module 30 has
corre at| to prospective cance era
5tB89 JOnTHE HREROMEn oL ETBHICTBN gy ilnbRedersiood, that
|nh|b|t|on of Cdk4, Cdk2 and Cdkl activity, kinase
assays were conducted using FlashPl ate(tm assays
(NEN(tm) -Life Science Products). FlashPl ate assays
wer e perfornmed using reconbi nant human cyclin B- CDK1
human cyclin E-CDK2 or human cyclin D 1-CDK4
conpl exes. GST cyclinE (GST cch) CDKZ, GST-cycl i nB
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Total - nonspecific where "test conpound” refers to
the average counts per mnute of the test duplicates,

wO ponepees fi c" refers to the average counts pePCTEPMDE068408

when no CyclinD/ Cdk4, etc., was added, and "total"
refers to the average counts r mnute when no
conpound was added. The |1 C50 lue is the

concentration of test compound that reduces by 50%t he

Byt 8i 9oRT A Qseenanalic EaMPHESS FoPlhifaltby obftefmseot avipmend|12, 12,
n d

796 AT AR0 TN RR TR TSP WS U win o

sgitaide Kumbdsiafigoblirg prautudesn3@.0e.gt boetos tdeogmriiteed |abbigaespect

1oy D afistie dhart3 O SB0Uad el Ttheed Tiepontra) dasice 58 is
eashise a'cﬂné”%@ m¥8tel cBh@berof %H{&Fln%}ﬂé%\@ﬁ %'?ﬂi"%%&ﬁ't(s) 52, 54

run at 3x their respectlve .
as swfl as et deflespoundiés Wet, 4ol onedr rergaddiieinal €dolwlg modules

GRS o B FRE SReal belindumpndiedh S forxamote

gsssigedttb afe SaffiiteVEMdauipinehoH Rt €2's 19er AitBleBeely Oa plurality
the wells of a 96-well plate. The kinase reaction was

phicopbng dnegulen 3G gant be recasmestedhio /aRe extesnala ceplralizeghcontrol

e 1.8 _ .
FEeE! et oRybran gy B ine s Bichautitis! Ctokigithes
BSA, 1.5 nM DIT. Blank wells w thout CDK4 were

Ascappkeats ffom Bl abepavieoe ofmEigat end affig 3/ Ghiocrodlihg module is

m nut es. w . The ki nase reacti on
CamRefle o, USRS saLEROYT doSioRs, deil CaRable gefyyautomatically
§Hébtlr@7%5tﬂa%c'ﬁ?alE%%ﬁn&ﬁ@éd@fﬁér@@ldy (Cel | Si gnal i ng

. , 24 mM EDTA, L2 rrg/ n

B_SA Afte_r 30 mnut_es at 37C 15 m/well of 3_nM _
E@@@nELFIQ\ﬁ edvaemawlledskmw a-roabbil 00 MJitasaning klectronic data

BlacBR E At an SRR R 17" Taé e O EBR herefhabove
Wﬁeﬂétlod:@d) | RN tharizoneal oW drﬁﬁlt&m@HeQnT@geﬁﬁéﬁ EWItrth65adJacent

m of each well, in duplicate, were transferred_t

mavs 8fel $9 mfatﬂ&kél Aesvertieal Bﬁﬁ'@'@@ walls %e(@le%sF'E@ arranged
Vi I f

GO EAon b nirESAE, BrEP SO TRl 42 G Fio)

drrahgednirs eomanaee lof agiobs, ddlingit &5;pmeahdt Géfines1a colcblir region
ﬁlues (the ncentratigg g% test co nds redu0|n
'CEBHC

9 dn2RateRo e BN roWsr o Facka- oloh alfegion 94 is
§u;5p°1fedc\ﬁ§tr9 H#;@I’é@da if B)gfﬂé?ﬁfs éf?ﬁfu%ﬁ)( Bf c@@ﬁﬁ"l‘nlggulei 30 as shown

normali zed for europlium readi hgs a
oolRiget, idacheofiwlicihig associatbe tiia spelcifiesadjecantaatic aRaddeast one

di the f ' tian: Ki = |,C50/ (1
8F i Vel Pafionarels Bor GeB B 8 tlovigrp it Heedss doors, to
amsiN *é@bé@sf & thel fPorithed dbEtheldcRs NPNfoRAt<ORsidRthe sBB@e delimited

assays were simlarly run except for

bmartlt@nfwelhe%e@ armd rackgetd’. Binglinteisteécaoling systems of the racks

T80 e REENE Bl e Fiea R &SR0 BaBisth sl i crawn

frogn ﬂ"@s(ﬁtﬂétalr\/ﬂagr &2 98 NI b sEuedty Hidw ans ré‘@jlﬁng}ﬁédﬂéd air into
and 9QuM CDK1 at a reagent concentration of

1
h@"/ air ragignesioatthg r?@'é@'é'ﬁt()fctbﬁd'@ﬁﬁ d&i- dhwilt b@ ampreuated that

B 85 e A4 RRESESF OB 3 180 of o

ﬁéblr&mawbxfa%sr{niblebll ber@mabog'leva’r{m gp@tblm of t;mt{tgrmwulls 90, 92 is
rati os o t least 10 to The resu this
WWHaP%@ﬁ’é@% OEfE?rrtée‘?%Qtﬁ%éi ﬂ@@gedﬁ@l}ﬁa&o{f e It Cwill Turther be

i nvention are provided below in Table 1. Exanple 20
Cel| Based Assays (Tetrazoliumdye proliferation
assav) ("MIT Assay") Proliferation was evaluated by the
tetrazolium dye assay according to the procedure of
Deni zot and Lang (Denizot, F. and Lang, R J Immuno
Met hods 1986 89 271 277) The ceII I|ne used was

1 17N A A~ o o o o I 1 - I
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referred to as data centres, involves, for exanple,
i nformati on technology (IT) or tel ecommunication

we@ourpsEnt . The equi pnment is general ly arrangepCT/RP100€068408

form of racks each one housing a plurality of plug-in
nodul es for processing, COI’ITI‘LL‘“% cation or storage of
data or simlar purposes o the significant

i ncrease of data processing and transm ssion vol unme

BQ%@ﬁF%é’&?W%@M?I'W of RS RfeAWSh % Galirke smaRged in a single
FB?)Yﬁ's%pyt&%drﬁfcﬁerﬁ?@cﬁotsé(éfe%'fﬁ élt%rﬁ%ﬁ@g%snmnsbetween adjacent
I ncrease I n vol une. Because of ongoi ng ™ nprovenents

rowsgf eddksnlrotombiregioat eith the coolirg ameduten80 adrisgy dnthey partition

el ST B Bigd S B uivoned ariufiet anpFovement in
b@éﬂaﬂ%‘fﬁcléﬁbyf ﬁr?c?ﬂiha]bﬁlﬂf of thEﬂio%hﬁ%%?QteW assuned to
continue In future. For exa , wWith a standard

footprint size of e. 800x1 200nm and total heat _
Hinady pseveral ofurther | a%{m@gemqfv ther caotingi systerseandr its cooling

unit surface
s st Rnding R RSP aBE % “Common t oday.
Anot her tendency adding to this problemis the
r educovenalloénerggi tamdumpticrorfos paotngeis mnimlcptieny \nttem of well
fi rstly due to the increase of requjred equip

gi ventargetedAa wet arepgriigned cgolingsot the; @@le@gpt ég‘f%ff@g to the
pri C??ct%%ﬂfﬁ%‘rrﬂ'aﬂ DbaH"(aﬁ‘ﬁ(S\K/?ﬁﬁ’ulhfe%“inafﬁﬁfIﬁJn 6 é@{#gle&emand),

specifica concerned w t

t el eCSE‘H‘éOé&%%ﬁB%v FRE Kﬁétchggqgé‘%%ﬁ;erngﬁt o%a ‘f@i&ﬁdserver rack
"convergence enonenon, Service providers ar

experateﬁmuu@@jthe need to provide and manage | and- based

and mobil e tel ephony services as well as conputer

netsWojstAREI¥h Qﬂ&hb Qjo@hhg s?.\étefmaﬁspéﬁlcﬁlbﬁtﬁieaﬁéolﬂ'@ modules, can

centre. It is well known that an acceptabl e operating

t enpebareadlyi @raed ouf @mntandmp@nsan@ €016 (Hpglaging;

operation of electronic data processing equi prment.

Foret htheatmoliogr systeom candomrapidly gidaphed toomuslifioationsvn pasitioning

cool A0 ol 2huPenenie PR e, BB BOHEGr emoving or
chal | gRgRcifPeh®olih diA88 a398QGiked;N this context is
total energy consunption of such roons. As a general

rul.e, (ot i%t\ﬁgrré‘ﬁl?H Wﬁlﬁ@%@ﬁe%ém& g%%ﬁﬂ teliable device
power consunption of the eq nment an res

t her efofr aamdrofimgeflow afisactipni Enrtbérmcbre mm@laseg)fsqlialbme of a fan,
associ ated.to_t he ro m i ncreases I ., El e L cal .
over COUTLIG IPYHEEIEh SNineR s of g Jeesiar uifich ey possible
i n sugkiry é@%ﬂtbgewtneﬂﬁlﬁ%hﬂ?@@toﬁ 8@ tH@CtéhfafPfﬂng ventilation
cool i ng power generally amounts fromone third to one

hal f elemaite withint the %qmpmentarp@’néthe:@lmgngmpangoiewm

equi pnent. As a result, significant savings can be

acthri epetdentiyl powniirdeng shortesirede acioeling coadule gas st ipdaced very
Among_t @ vari ous known approaches for cooling, there

is the*YYcalled "direct rack cooling" enploying

liquid coolant circuits apd ventjl ated heat exchan

di r'ecPY yirsupt ddlepst R AefieetRr unil §pp £ooking module, 'S possible
d

bart e achisne SIERIE BRRGWRISBEANE! e teiiqrlents of o

enti rmngteaonem obpgdipwerdpoki déctengploogi orgmooef(pediaht Baw(s) of

condi ti viding .cooled air to the rac fro o
bovecodAt o RdBP 2rBey RIS 45 yrersdrprgun iR eyablogd insice
rai seg sfn ;teﬁ-p(gf éii,ﬁigmbﬁytl ng cold air to the racks by
nmeans of | oor gri The first approach presents

severe risks associated to liquid cool ant |eakage,

reduced installation flexibility and consi derabl e
installation cost. The latter three approaches are
generally relatively inefficient in that essentially

the entire roomis conditioned and i n consequence the
coollng |nfrastructure |s often overde3|gned and

o S B T T T Y Y e
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equi pnent whi ch requires cooling. This system
conprises a raised floor construction dividing the

WO o@m0s43v a pl enum space underneat h the rai seRCT/EPNG/068408

and a usabl e space above the raised floor, an air
condi tioning device for feedi cooled air to the
pl enum space and a cool i ng nodul e arranged as floor

el enent of the rajsed_ floor. The cooling nod

corfpr ﬁ§€§d‘é|aﬂéﬁﬁf‘é’é’{r‘éds'?eaﬁo'ﬁ%tFUCﬂS'PBVQfd‘ihﬁgC%P“ﬁgoWOQF|e allows it to

cool e e S

- or eroimehy 38" ekl SLENER AR Gl Rl Bnd°ARSERAST modular

cool i ragsebfiedrs; i s configured such that the airfl ow

direction is controllable. The system further

compr treegodlirP8yste @%éﬁf@depﬂﬁ?@rﬁdmw dutermatiol hyngensing the
0

nmodul e for automatically contr Ilnghthe flow
di r ecEiBentothermal ﬂwaﬂmanﬂc@wtml rﬂOWrTﬁHPt?%Qﬁ and flow rate,

aspechofile LEs HEINA o @Cﬁ&dt@%gaééa R roRERiRAs:

at | east one aqj us tor uani arrange

oSG e Y e ek 0ot

conneé@l@@tstto chbﬁg@@fﬁ|htférnélecmrm@ufalrona¢ﬂ33?ﬂ hatem of equipment;
adj ustnment of the deflector unit. The deflector unit

al lsowsy sedfdctikg! they aonitrdd pdirelsli toe gt isaRasik ﬁ@ﬂ/{/@rﬂ dhkasured
outhOM/tomards a(gredetern1ned regi on where cool i ng
i s retpmperatuies dueithe reperayng Istatosnefr dle gooling system can be

Furth r e h ctor unit is arranged together

W th ?ﬁgﬂ¥§ﬂ“f'%9ﬁi£%’oling nodul e for formng a

conpac nit. By virtue of e ad ust abl e def.l

iy - aRRsnee pseediies Gin S BEHURs Sae BRRTEIS e to the

eXpenﬂté’gﬁaﬁQh 68 ESRIBNERRShIS ingle 8isikyYenicableShRiiday; d
avai | abl'e fans can be used instead. The present

i nyen :
e e A
pr opotedcafisgenodulgsidoencavopdda gheinmobdieyt f or a

conpl ex fan construction for achieving control of flow

di mecintake alrltempeystuesnfemiel eguigeatis reddcedaty ditedting cooled
cool i ng resources where and when they are needed in

the rabiis @@@Eﬁdjmﬁ;@%tphth@h'@sﬁéﬁh\éﬁ intake r?éﬂd pydgducing the
pr odu

The. peeaf Hef SiToErtagi £ Sofiebnf RER e RO dificiency is
enabl terelmnachievedsl e |ncreases in overaII alrflom1rate

that can be achi eved per "vent unit" of an underfl oor

dels vRow raypeontrol frog 2¥®t @BNVELHYN ) @t BRXIMUhfowrdes enables
of 4'500 nB/h can be achieved with a single coolin

nodul adiggteeni offhecaaliagicapasity Qﬁ“V%@ddBﬁd’%'@”tt@ Wﬁ]'Ch a given
typic S0 0 r
ayBasgéR?/l g' (%(ﬁfl@ is EF@@%Q g)g%@l Vov%?é%r Jengﬂléb ufrﬁﬁlon for
GOOnHEMWM@ﬂsqmmnﬁzédoor grille) with pressurlzed

pl enum supply froma single central blower. Typically,
equi pnent racks (e.g. an I T server rack of 600mm wi dth
and 2-2.4m height) have a nomnal cooling airflowrate
at full load in the range of several thousands of

n8/ h, e.g. 4000- 5000 nB8/h. Hence, the active cooling
nodul e of the present invention also allows reducing
the fl oor space required for vent units, or in other
words, it increases the achievable ratio of racks per
fl oor area. Another known problemw th known systens
resides in the risk of overheating of the upper

equi pnent itens in a given rack conpared to the | ower
itens because the itens arranged in the | ower part nay
entirely "consune"” the cold air, i.e. increase the
|atter's tenperature to an inefficient value, such
that itens in the upper part of a given rack are
exposed to the risk of overheating. The proposed

cool ing nmodul e all ows mnimzing such risk by virtue
of the autonatlcally adjustable deflector unlt(s) |n

Y o . .
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indicated at arrow 22, at an intake, to cool down the
hot airflow and to feed a resulting flow of cool ed

W@R007/054308 cat ed at arrows 24, to the pl enum spECEERX06/068408

Besi des providing a space for building elenents (e.g.
cabling, conduits, etc.), the_ﬁylsed fl oor 14 hence

provi des a passage for cooled air by neans of the

pl enum space 17. Al though not shown in Fig.1 , a false
ceiling may be used in the rogm 10 for guiding hot air
to the air conditioning defsl@dmM®. As further seen in
Fig.1, a cooling nodule 30 is arranged as fl oor

l e f the.raised floor 14, wt

FovBr Shefho « REstpRodp | &, Bt onirins BEHBREN IS pragessing
t hi gq@ipfrRet cobripeishigse di mensions of the cooling nodul e

O conply with those of a standard floor tile to be

useg it t fiSor” RopeguidAPIaivifing® SaRPRRREF hiPMa Fhnim space
The cool I ng nodul e onprises a tfan 32 for producing

a f ond@"@efatms\aldfraleedlﬂedr and a usabile apack above said raised floor;
fromthe plenum space 17 to the usabl e space 19. The
f | oan air comdiitiexhireg devise fadeetiad doplarheir to saidrEenurhalpase;

of the equipnent 12 so as to cool electronic

COMoBEtling, nfodlile PARSEGSPIEs Tloopt dlemenidt efgkaidedaised floor and
circuits, contained therein. In a nmanner known per Sse,
theC@@Qﬂﬁﬁﬁﬁiﬁﬁb§§d§§é@"ﬁhaWKW%Pﬁﬁpdﬁéﬁ%%HOVbﬁ@ﬁH%@nQﬁ1Space

Sys{4 e I r.0
t oS SO Spafio ol pdting MR TTEA RIS shh that the
beeflonefiveetion pf shid floneisnntailabliepahdon of the
el ectroni c conponents exits the equi pment 12 and is at

| eagt coatidll aelicer ebHNBEEdt @ t $id atdolirNthdd @i R automatically
device 20 according to arrow 22, so as to define a
cl oserrallng thesflow pEeriiepbsaidflowrhe function of a set
of tenperature sensors 40, 40' shown in Fig.1l , which
ar echarasterized in thathe equi pnment 12 and connected to
the cooling nodule 30, will be detailed below As is
appsaidncoblirgmriRodulé comprisgst e leastsedef bdjustable deflector unit
construction 14, the c ol | no, 30.together with .
C heBtPROEd ATy Goopich 19b PhrdRigincone (famof Cooled air
Coobid‘vﬁheﬁy %96@3.& %nCQQid' HQﬂééi@r %HH'm@tco%%ebfédt & said control
room 10. Fi g.2 shows the cool i ng nodule in nore
det dévice far mﬂnmautls@sljwstrrmeutsoh@als@eflectocunttau ning its
conponents. The fan 32 is of the axial type and
arr ?dhge@bdlingasyshmr apoordingn tofclaire 1houisenedn Sﬁlohd:joabmag]tmodule
an aspiratio rille 5.1 which forns the botto
c oo oG ATl 1555 e HBTEeAr S5t enaGed: St 9V vI% Rwptream of
an §&q(f&h eé‘é(frpﬂéﬁ@étbﬁ’uﬁpBHM?"’]hSé’perﬂdé?Ttlfyba"dj@ﬁéﬁl%%)o 5&0 enable
nmot or, ensuring anong ot hersS ener i crency,
opedmsmh ofcemdorﬂloablletm@ht leabt atmol icogreapandingr pastlabl flows of
reljabilit Use.of an EC el ectrica

ot et adiSieRld i RRER - consampti on

ignjficantly. In the configuratio in. Fig. 2, L
SheT b RGO MRITE SFEGREr s 6T AL s contol device is
def bgsh I Yy ﬁﬂeﬁ@ndéﬂlﬁéﬂﬁ@ﬂﬁ% e%'cﬁeofbé/a‘-idi ‘B%ﬂector units so as to
downstr i.e. above,” the f seen in Fig.?2,
t hectommléhe dowudiractios f ebigh af ea@rparhgléﬂ)wsn an upper

portion of the housing 50, above the fan 32. The
def Thetaolingi dystérd, acobrding tdesmygioad dfoclateyitato Bg wheeein said
forceq fl ow of cooled air produ the fan 32 and

d b
hent@'i9 BRAPISLRMBrIesHR d1PUsing WE c@r%/qqt%lgp i &yloyies Roftion said
t hergpsal I As wi |l
be appre0|ategﬁﬁ?ﬁ@mggﬁSggfggbaﬂ%?¥§%%mg%%{§8fOM/
dynam ¢ and automatic control of the flow direction of
the flow of cooled air exiting the cooling nodule 30
while using a sinple standard type fan 32. In case at
| east two deflector units 52, 54 are installed
downstreamthe fan 32 as in Fig.2, each deflector unit
|s conflgured to be |ndependently adjustable so_as to

o " - o,
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installation of the cooling nodule 30 is warranted.
Where required, a floor grille 62 may be placed on top

w@boorhsismount i ng frane 60 so as to protect thePCDBP10N€068408

unit 30 and to avoid restriction of personnel nobility
on the raised floor 14 above féwe cool i ng nodul e 30.
The floor grille 62 is designed for m ninmumfl ow

resi stance and m ni numdirectional flow ﬁ@ref er ence.
Pt eml®f CRPlEG rsystem da?‘éprﬁmcé@spﬁgﬂeﬂui‘ﬁ 1N 1%9'%"@'%9(1 floor

nos 0 r : ai.d
concRBRETy SR, SftuBed ol WhbrqiRssid RRUb R Suspended i
coo*sehid@ua)pohls.‘uemturee generally two different types

can be distinguished, nanely the horizontal flow and
6heTHercool sfxétem atsuhtingabWwidnt4 @r 3, sUmevsin said control device is
schemati cal shows an exanple of a rack 12' wth

hor infe@Tatad 'ﬁliﬁ)\?j BPE®iNBect ure. As regards internal

cooling, the rack 12" is divided into two zones an
Gppéhe xo9lng Byatadn @ccowng z@e@y7one oFdlee preerding claims, further

e afiet fas o, Ryl BE oerdhr PRROBHAT e yhetie space

heatrd edrineeted e GaNtcopirde delvidehewhahin ddid etditttol deV|ce is
fans (not shown) ensure suction of air fromthe rea

si deonfiguree f@"rQﬂ?"@'lnﬂtg WP"@QC@Q%%@GHES IS UBS |§r9rR§\$°‘o§ based
72 d thve T LRI

o PR mERsUiERARE bY Cadfd feribctatle T3EnSH A P Sl Big  saic
I at éefddtyr umit(py imxacvorgarafe wmletheadkteirﬁinedTﬂequadmwtabl e
deflector units 52, 54 allow selectively feeding
800TRE cdoling Gysteen BESEEI] Meclalth IK avitdreipasdld 26Mperature sensor
70' of the rack 12'. The actual thernal load is
rrea@u?@a”%@d tihdhe é’ﬁﬁt@r”at)ﬁh@t 2éngeiflewsof anotergsefoelestrapic data

e CLLVE.:ZO 0',,.qQ
onfEes Il BhyBmert s MR gh  #ad "BiSes Yol ang Mhsrein said

nDdud)miré]Qievm isidoinfipereaipior eeterinirting lye moolingeranfunbhfents of said
two_i ndependent |y adjustable deflector units 52,

t hell$Mod BIEFERRICHIAIBIPTRGRTSIRG SALEBRHRY PR pp,rgpawrgwents by

of §é’i€|t§|‘il1p%\'étuﬁé(éérﬁ§8ﬂ the cooling nodule 30, indicated
at arrows 74 and 76, Is independently adjustable.

S5y} 155N 507 Yy B3 werer

aCCQaiIdI fan tio ‘srb@dmlamlbI&‘Md ngald ecpritra neevise O t:bﬁfigured for
rack 12' whj c@}&ee det erni ne the control. devic

baseNEliRERE low ﬁ'ﬁﬁ%ttﬂrgﬁbﬂ{%o%?d @Hebys%‘iligﬁ"%g ﬁ@'d deflector
40° un|7(% Bga the ABR! r%t@'o%f)]él%'é?r Sg%ﬁﬂ@ﬂﬁﬁpﬁé‘g&f@rﬁgﬁ\@é of said
zone e comnpon

I ssi pate nore heat tha nts in
t hefampper zone 70, the control device 58 deviates both
the partial flow of one deflector unit 54 and part of
00. ’hé obolirte Patémalactomingftot myotdmer afetHeeqiretedingt claims
52, which was previously directed to the upper zone
70, CRBREPIAE %H@Stl eoRlingz Bieslutgyand  ginleast gn Q?c%# Fagling module,
nod d u [ t
var STageoonfy TABARLE, Bond BRI R KA 4 Rectronic. data
F| gpﬁ)cebﬂwg emllmnam inaldllgd simosesd amised dopt, evivdrem thadlkst cooling

vertical rchitecture. regards
o e EBBRrRS 4 anlrak s Artiniect By GE08S MRanter gontrol for
ar r adiksting ot &thb o¥EHe iy Unﬁ(s)téfesélacﬁrsi-?eoollﬁg Gmo@flle and the
the rear sSide, and one or nore outlets 82 arranged in
t hedelfigdor weit(s) off attlpastrsaitk seeony ceplingonpdulear and
front sides. Internal fans (not shown) ensure suction
o1. dhe coetieg vgstem actordinghtcakey 8defafahe tgrecéding relganst wherein
verti.cal | wards to t u I rt, as i.ndicate
o v it giserr e e @ adifa Elflon Pl sifetiiNs & notufat support
82. As further seen inFig.3, the cooling nodule 30 is
arranged underneath the raised floor 14 |aterally of
the rack 12" and in proximty of the intake 80. The
adj ustabl e deflector units 52, 54 allow directing the
fI ow of cool ed air di rectly tovvards the [ ntake 80 as

L 1 o ~ o~ e 1. i e s
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inrelation to Fig.3 (horizontal flow architecture).
Together with two adjacent rows 87, 89 of racks 12',

woenviosals partition walls 90 (see Fig. 6), arrBCIEP2006/068408

laterally, in conbination with a horizontal upper
partition wall 92 (see Fig. 5‘2 arranged in the manner
of a roof, delimt a space that defines a cold air

region 94 in between the twg rows 87, 89 of racks 12’
TheSiE¥gtHreniandr whetsin seid §OQU@$JIm@@U|ﬁn ePMpHRT @ H]Ofunlt)‘?g frame

ma&%s@ﬂgg (t:cﬁbo fré‘éﬁﬁlé(%ﬂf afP Rl HP%:HQ ?ﬁocﬁ.ﬁa@&pfdb?f’@ru&ure

I S assocl ate 0 a specl

j : ' £
RN RS R T p——
doossid 4toleakt oweadsfisttort onit eniprizet sisde offcdilbetively krijustable
12' located inside the space delimted by partition
wal Paradgl blades for Ci%{&tkﬂglge floyef WR'%‘F' ﬁHIP"@HQPﬂM said fan.
ﬂ)gstems of the racks 12' transfer the heat dissipated

The geotioe sysiegn expapishirgitio tamycenel chithe dreeading elaimse further

noatelblishEIRe B Pt TWRNTE 1Bk By’ Pl Meid being
t heasgudisted 2individluaty br fae aagm@mtatmb ptah&iulérh@em of electronic

partition wall system shown in Fig and Fig
el i ARlFatPE_CRITING jequiRmeRbtofaay PM@I'WCQf a'quﬁﬁ gfese&@CthC data

her temof partition walls 90, 92 is
co Ig({&lgg HS eqt-[ﬂﬁn%tzr types of rack design (e.g. that

Bt bgapég for 8r4elfh 5Nt 20l Mtufe being,adapted

a sto@keafranges @2 slobp diermant of i asidetioflodt] SaRs do@lln? module
al ternating fashion between adjacent rows of racks

conﬁ‘i’fﬁaf'ﬁ'ﬁﬁ ifam femaraviding myflaydefl eocded @ir 1o g. spaceteh@ve said
par n L }.S [

o ool e, R FBcling oA A6y cdrfpditl Sl Ingk the flow
anddlr@c{:tlc?boﬂ t}alyj fbfaN isheowntoallabihgy aayl%adqcoEllm\gilquule comprising a
several further advanta e cooling, system

i t SCRUEARYIGRIAL Y 'chﬁﬁt@fl}ﬁgut'ﬂ%ﬂ\f"| recHng of éa!SieﬂOW
noted: overall energy consunption for cooling is

r edgbatnaterized inthatr wel | targeted and wel |

proportioned cooling of the equi pnent according to the

act said chelingalmbdale camprisesy akededsit odei adfustabilé oseftefctor unit
act yal demand achi ey able.air r.at e tc nes t
ecitPRdEh s G Rack b for Rl TR R o1 Booled air
i nSFﬁdv'icﬁid op &fidtfae, saidl Hefeciys LBM bdiRg RRNheetddato 6ARI control
coo nodul es, can be readily carried out in new and

in @QY@@ ﬁ@fgaut@maﬁlce@wrt@@nhgﬁsalﬂlﬁi@ﬂ@@t@r UAY- system can

be rapidly adapted to nodifications in positioning and
dbolhe Gﬁfolingemequiepaecmrding thelaimoid, Wee&idisajd cooling module

ggﬁ%@ 586 PEIQ%EL? ﬁgﬂ?@%ﬁ,@ﬁﬁ' | n’%&QSa qs pgsséde downstream of

nec@ﬁﬁ'fﬁﬁ' sactsHam ottt beingahdSpslierte ddplistable so as to enable
controlling flow direction. Furthernore, in case

of
f ai Hiyisiorpfofa spigh flovoripioolati legst |tw@ @prrétspomingypﬁﬁ@hsﬂows of

of fnﬂ?ggﬁ&éfﬁ %{J é’t%'[b‘e(ﬁgw'dﬁ' 8{.6#1' possi bl e taking

advantage o COMVECtron and of the renalnlng

ntjlati N el enent s mnt ui, pent d/.o
1B The o dign Mg e actercing oo ATt Bcan enEe N Fgprising
Si NEGuSIng it GoRRME By §a@wa3P6ﬂI@na§eﬁd AR andrigRirflLigper portion
by virtue of at |east two deflector units in a cooling
nmodsid deflecios Usdssi bl e t o achi eve adaptive cooling
Wth respect to internal requirenents of a single item
of equi pnent, i.e. directing one or nore (partial)
flowms) of cooled air to the zone(s) subject to nore
pronounced thermal | oad inside a single item of
equi pnent; a nodul ar standard size construction of the
cooling nmodule allows it to be sinply and quickly
installed in existing and new standard nodul ar rai sed
floors; the coollng systen1|s self adaptlng and fuIIy
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said fan, each deflector unit being independently

adj ustable so as to enable division of said flowinto
w@roo7essss t wo correspondi ng partial flows of  PCT/EP2006/068408

i ndependent|y adjustable flow direction. 3 . The

cool i ng system according to ch?in12, wherei n said

control device is arranged for i ndependently adjusting

each of said deflector units so as to control the flow

47 r Ebeicowling readwlecceosdingpar elabn 14, ohes or 46, further comprising a
COOHQ@%tiﬁgsﬁ%aﬁgggHéagtot B # 'rﬁ@dLﬁefAﬁ. 3 modular
whereln sai d coolrng nodul e conprises a Hnousi ng i ch
consappat stinuctuteovia raised floor sendructionand i n an upper
portion said at | east one deflector unit.5 . The
cool ing system according to claim4 , wherein said
rai sed floor conprises a support structure and wherein
said housing is suspended in said support structure. 6
The cooling systemaccording to claim4 or 5,
wherein said control device is integrated in said
housing. 7 . The cooling system according to any one
of the preceding clains, further conprising at | east
one tenperature sensor arranged in said usabl e space
and connected to said control device, wherein said
control device is configured for determ ning cooling
requirenents in said usabl e space based on
measurenents by said tenperature sensor and for
adjusting said deflector unit(s) in accordance with
the determ ned requirenents. 8 . The cooling system
according to claim?7, wherein said tenperature sensor
is arranged in the region of hot air outflow of an
item of electronic data processing equi pnent installed
on said raised floor, and wherein said control device
is configured for determ ning the cooling requirenents
of said itemof electronic data processing equi prment
based on neasurenents by said tenperature sensor. 9 .
The cooling system according to any one of the
precedi ng clainms, wherein said fan is speed variabl e
and said control device is configured for controlling
both the flow direction(s) of cooled air by adjusting
said deflector unit(s) and the flow rate of cooled air
by controlling the performance of said fan. 10. The
cool i ng system according to any one of the preceding
clainms conprising a first cooling nodule and at | east
a second cooling nodule, said cooling nodul es being
associated to an itemof electronic data processing
equi pnent installed on said raised floor, wherein the
first cooling nodul e conprises a control device
arranged to act as master control for adjusting both
the deflector unit(s) of said first cooling nodul e and
the deflector unit(s) of at |east said second cooling
nodul e. 11. The cooling system according to any one of
the preceding clains, wherein said raised floor has a
nmodul ar configuration conprising a nodul ar
supportstructure and wherein said cooling nodul e
conprises a nounting frame designed to be received in
any nodul e of said nodul ar support structure. 12. The
cool i ng system according to any one of the preceding
clainms, wherein said at |east one deflector unit
conprises a set of collectively adjustable parall el
bl ades for deviating the flow of cooled air provided
by said fan. 13. The cooling system according to any
one of the preceding clains, further conprising a
plurality of cooling nodul es, each cooling nodul e
bei ng associated, individually or in a group, to one
particular item of electronic data processing
equi pnrent of a plurality of itens of electronic data
processi ng equi pnent. 14. A cooling nodule for a
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