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5- Oxo- 3-pyrrolidi necarboxam de derivatives as P2X7
nmodul at ors The present invention relates to

wWh2m208B14pYyrrol i di necar boxanm de derivatives WhPCHEP2008/067922

nodul at e P2X7 recept or funct|$n and are capabl e of
ant agoni zing the effects of ATP at the P2X7 receptor
("P2X7 receptor antagonists"); to processes for their
preparation; to pharnaceutical conpositions containing
he and to the use of such conpounds in thera
DRROSION RESISTANTS Fre FOR MARIE AFELICATIONS
expressed in cells of the hematopoietic |ineage, e.qg.
macr ophages, mcroglia, nmast cells, and | ynphocytes (T

E@T@b‘%ﬁﬁl&clgf\%ﬂewl eseco:o:o(iz?st 1?83 (1997)), and

is activated by extracel |l ul ar nucl eoti des,

part Tﬁ@lpaéédntaﬂeent%m gehérdm!y%méé %) (e%T@swnA\Féélé(téht 8feels and
of P2X7 receptors has been inplicated in giant cel

prduets ohsuatestealsulTatei ioventiot rﬂlattes&weblalijetantmotcemmlvely, to

S&ergsjlgagr’&slrsg%ﬁ %pp 4 Of ceII ll:l]%gﬁrgtﬁ‘é%ﬂ%% appllcatlons These
FHo%'c't %Iﬁd% |||§?ﬁ‘3tr<"‘alfe-l 'sheép)pll Dedrfi ?ﬂés 8bmBined Walls, etc,
nnuno p3877-38 3 (200 and tunour

wemmmusefaretlmma‘spdm g@dlwader(e. g. Hide, et al.

Jour nal of Neurochem stry, Vol. 75, pp965-972 (2000)).

P2X7 receptors are also |ocated on antigen presenting

BAICKGRROYND iR THEINVPRTIONd cel | s, hepat ocyt es,

erythrocytes, erythrol eukaem c cells, nonocytes,

fibrablasts, bone marrow cells, neurones, and re

nesaﬁﬁﬂeéISh@ét ples have hsepdised singe ﬁb@(ﬁqgéﬂfé'ﬁﬁ &f th% 20 century
Y e I

F?(Pneef@ﬁg rB%téc% 20335\?%},% érr#g g%? SZ, l())'?:kg hﬁrhcf‘?ﬂ(t)lfag pction of

rm@hbahks gAgitvestatae e&d:aamensnoglleﬁh aed lia wAtaterasan, inCgeneral,

et al. Drug. Dev. Res Vol page 92 (2000)). The

ew&t@atwew fr bm@@zhwtmeet@ptr etainiag Kegllss dpyrdaffory gluctures,

é ne system coupled with its ability to rel ease

Eggrtant i nflammatory nmedi ators fromthese cells

" feadaBal §2 Alen Bheef ﬁ%%ﬂ%%(z%?ﬁ%ﬁﬁgt@%é@%%ﬁ'%on e infl
BRedY; r@”geﬂfé€n°9lﬁ§35]o%rs%' M&ILLS ifed q%r) ‘combi-walls”), for

prec Mical 1Tnv st udi es Have I rect | I cated
theecd?Xi ction egitderepi quéquhIIs; nﬁﬂhamgbtresnystaim toeheraiag.NKiog piles

Ea' Do ()/Z@Q%rownlldo Tindh beamp or Gl fprmeateldegsybes. The infil

iideriigp el afibe LRISHES BY yBkroodie RS fRflectors.
i or S %&F%@Z"r argh%%%t'c‘ﬂ%ncg'ét?ﬁ Spoefer T EERP R B Cofictwa is
?@V@fﬁ@& byStHa loals a%“tlng tﬁél%onVWhlcﬁ%cltﬁé’é”épﬁﬁé’d f&@@;g?)fr)om soils,

n additi‘on, up-regul ation of the P2X7 receptor has
watar @béesve‘acarwnbatge&nyM@cUarplbahqurmﬂaacer ahdbenstructural

r s .di,sease (Parvat henani, L.
BRI snget dlgosnd Tbed S YEaE priviacy Sace et 7
(2003)). The present |nvent|on provi des conpounds which
rmduﬁﬁ@@epﬁﬁe"r‘té?&@épépt tube crosidgree By @ C@HﬁﬁM@' @¢sign is dura-

?@5&% ﬁl’eﬂ tgfesﬁéét Ites§t9§ct&;gn \gﬁlfélggrlf éé qu%%@?ﬁ}(ﬁﬁenced by

7 recep ant ag
ERViEdHrhental Té‘(ﬁdit% ThoBE GVOIREQ @hﬁéméhwr@mhent are aware that
conposi tion conprising a conpound of fornula % or a
pOrAPSIAe é2ione A (he Bnst preditantfartors keeersider in)thateng-term life of
sents Cl-4 al kyl, C2-6 al kenyl, C2-6 al kynyl,

Ehtry %&g

- 1 oal kyl, C3-6 cycl oal kyl met hyl -, phenyl - X- or
het eroaryl, any of which may be optionally substituted
wth Cl1-6 alkyl, CF3, -OCl-6 alkyl, CNor 1, 2 or 3
hal ogen (e.g. fluorine) atons; X represents -(CR 12R13
)n- ; R12 and R13 represent hydrogen or Cl-6 al kyl; n
represents an |nteger sel ected fromO to 2 R2 R3,

[r—— - e
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hydr ogen, hal ogen (e.g. fluorine o r chlorine), nethyl
or -CF 3 ; nore particularly hhyyddrrooggeenn,

wo ddobrgwoot ri i nnee,, chhlorine or -CF 3 . |In apEUEPIve$/067922

particul ar enbodi ment, R10 regr esents hydrogen. In
certain particul ar enbodi nent Rl 1 represents

hydrogen hal ogen (e.g. fluorine or chlorine) or C

1-6 alkyl (e.g. nethyl) optionally substituted with 1,

2 0 mdgeﬁamgmde@efogmdf|nu@ar|ﬁ@)eratl@%nqrgsgstlmqtateg)he corrosion

Eg)g::egé gﬁmt%sarjﬁy hggﬁ'e&%% rfg,g% fmg%ﬁ'ﬁ@%gg@gé&e attacks on steel.

PNh@r ame)wavest anbﬁhé to Ghrovide bRyger Wridhehoib@iré i forl &4 electro-
enbodi ment, R 11 represents hydrogen. In one

ehepitiahseactism end abrasien; mey fameewe aﬁymr@maﬂ@a st film. It may
ound of f harmaceuti c

GRwE Rt e Boter 1kt elisettfieler BplPEuTBERLY < Figrsly aggres-

glﬂléuﬂé 66251 shd Hbt all zones along the height of the piling structure are

of : L/ -[(2-chl oro-4-fl uor ophenyl’) met hyl | - 5- oxo-1-1 (1R) -

attackadyatdhaypamesrateyr r ol i di necar boxam de (E1);

L/ -] (2-Chl oro-4-fluorophenyl)nethyl]-1-cycl opropyl-5-0

xo BWYaﬂplthdlswswdmmﬂmrdef(tEé)sheet piling wall |s exposed to six
1- Cycl| opr opy [ (2, 4-di chl or ophenyl ) net hyl ] -

F;}qn,e§| rcﬁtﬁtg’@ghg@gﬁﬁ@@’] @gg)atmospherlc zone just above the hlgh tide),

F‘dal Ww Wg‘?ets mHe&relBﬂr%%é‘ig%eQ% é%lgﬁ W¥fe i EXH BPIHRY zones

reo I'nec
véméd ao@éw@rrawﬂ GérﬁerallylOémldhbb)mwwwawtéellshw Biling in
yl - 5- oxo-3- pyrrolidi necarboxam de

coagtal mariiec ANWFQPREN hava ﬁm]hlgheﬁ&twrosaowate;; ipy theo splash
LS AR REAR RSk poctiow yraten UstRaion msan lovyater) zones,

toHrosi6ATERSARItHE difablpheric and soil areas are considered to be negligi-
L/~ -chl oro- S-~ri fl uor omet hyQphenyOnet hyl

bie-@n ayth giliogstrecpyesol i di necar boxani de (E8);
L/-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-1-(2-m

et hyEﬁeousyof) edrrosion In myrmolerdmroarrwrilm)cam foke a(cEemnted for by a

L/- 4-di chl or ophenyl ) net h %2 nmet hyl prop %
§a,crg‘Lc}ba}rs,i@eI $SRRELAD pgrgrg@c{lgqmet gdg (paintings, cat od|c protec-

L, PN E AT KOASREEM Ty o Kt o
taneprhtm ireewddc2dnes elobepted strugalre. t hereof . In one
enbodi nent of the invention, there is provided a

phar TRE &iHditicH of GBRAH Al el-”é?ﬁ&ﬁtestbn@arﬁoﬁOéff@@lua‘lgooérowdes im-
formula (1), or a pharmaceutically acceptable sal
ptwredoperfoﬂnal‘melssmsmreet@wlrbnmerttaeAgremky 8o i1k |axg>er|menta|

Bouls i o, SEPE ANy IcA1ER AL YRG! doauts: §f gopper would
BAb Y BEESR ﬂer.eeerre%h%e G g 30N Sl

mmat ory or vi scera pal I'ammat i on

B s

diefaadun Hleriatvé a8 eBisdrsstey forashedet il € fors@iadihe environments.
t herapeutic agents in the nmanagenent of rheumatoid

éStTM stanslasd AG0I givemthe gheypioel campesaiion adhisouigbstiength, low

Akl P59 (et ST soBne eSS Lol (G080t wioe)
ﬁfckep(@ AT SATEY akd prB3Yofops e 06-oL PR @R lypical carbon

ant agoni st s) be conpetitive antagoni sts, inverse

algoctusl stees. Hiegtatlndleamd astubstantiaby impraies! corr@sion resistance

&gce to&%funct on. rtain coaHo ds of the i.nventi o th
FERWAE OIS MR ¢ %éé’éa%*bF QA £XRPgeL [DANEG) gteictures than

thereof. It will be appreciated that for use in

medi ci ne conpounds of the invention nmay be used as

salts, in which case the salts should be

pharmaceutically acceptabl e. Pharnaceutically

acceptabl e salts include those descri bed by Berge,

Blghley and ankhouse , J. Pharn1 ScL 1977 66 1 19

~ " N o a1 - I



10

15

20

25

(hyperpathia), or an absence of or deficit in
sel ective sensory pathways (hypoal gesia).The acute

w@2000/0800ndi t i on can be post-surgical pain or PCI/EP2008/067922

dysnenorrhea (e.g. primary dygmsnor rhea). O her

conditions which could potentPally be treated by

conpounds of the present invention include fever,

i nfl ammati on, inmunol ogi cal di seases, abnor nal

pirigad catbanusieyGteral giegdaises (e. g. occl usive vascul ar

di seases), inpotence or erectile dysfunction; bone

di seAlse aitmeanec by steellsoredsmr mamapioeesmatoaibrdrits @oors UK, Ltd.

301 BLALcEIRAYnam, § bl 46 P11 £5L5. 000005467 8189 ting i
gWAWBV&ﬁW LediSiENt Sledl REH (Rt ;9{)8ucﬁ&fj@i‘ aM@sCHliRg for marine

i seases; neur odegenerative di seases an
applicatiegen&hatfollowingesteeldegrapesition dby fvedigbwpergent)aardisclosed:
tinnitu dependence on a_dependence-i nducin gent |
§%f&9”a%8§p—i gd’@i (Sﬁ'.ce.” %topﬂ-ﬁﬁgmar@ﬁgeé%é)ngﬁ%m 19-35& GRyggnium 0.75
SYy. tsy . , yC t i:ny: ant .
(RSO MATRIERRTO £ 30 80, SRR 0 R5LC0Y, Wa| & to 0.05
dhedptarous kipdte)0.045f suiphupmup to \0e045lylsélancé iicon @edgincidental

hepatitis, cirrhosi s)_r gastroi ntestinal dysfunction

padigr r9$'QE?‘|ht’5fé%r!t'e§ol o8 %'Hh&ﬂ'@”%@y SQTHE VR &H@éﬁ’\{'de a weld-
lL.nc . ess . |

30 Wi bl BB Socl PRy S80s a0 JeBRRLLPT EGHsEer, and

h&engrielsenhgimesidnicd propértiagmmat i on and the

i nflammatory conditions associated with said

| nf | antghifimi sl saidribblit 856 Mp#ar ti cul ar

rheumatoi d art’hritis or osteoarthritis), skin

condi t !n‘ﬁﬂgn&r%-tgng?é@@é@h.o*?‘é.‘bB@t 48G1fP%, dermatitis,

allergic dermatit1s, psoriasis), neningitis,

opht hal mi ¢ _di seases such as. gl aycoma, retinitis

o nopannes By SO bl sreranple) i Fiest tgpaoerature

tissue §fge@. conjunctivitis), inflammatory | ung

di sorders ?e. g. asthma, allergic rhinitis, respiratory

di st 0 ' Nesf Ler' ' r '
5 N UL el L5888 phBEBrochis vos
nevermianofastieedsd st seard Qlie edilyisiedrdicultidls faced up in the
ai rways hyperresponsi veness); gastrointestinal tract

ERIIMISCRsEing . Prapersas walll asesomeriasuifisient swebanical properties.

LARLE 18A8 LLUISkndRR b6 thd Bra@int AbBlioLiTRin e"Shdld el did not
gitieh SR J8pik QH1° PEeBhAPPIITR AN INe Fh9NepiPe
pemet oy BEhielE. thenfllagadt perhdovel pdHeaAsRceP! In particular, the
gastrointestinal reflux disease); organ

abavs prade siesh showed iow toughngissi angsdwdtdity. an

i nfl anmat ory conponent such as vascul ar di sease,

m gr Rinmay be ebtet that iat vasietp ddstadidsanidtedtd have Bpeashrried out in

anaem a, Hodgkin's di sease, scl erodona, myaesthenia. ,

Hreapest taufetepming dhereféiedds afprliey wRIsmentsQihtiei anti-corrosion

ﬁydg%rrt‘?é?of ﬁﬁﬁrb%gsstéeylgd(/\ﬂ% ingg&gér\é'l tap}':nor <A Hidies would
schema, pyrexia, syStem c | upls erythematosus,

0SB aRIrhé senderttBint ihe, effedtsafta sertaindalGyogleaters, with respect

syndrome. Inflanmation or an inflanmatory condition

s aagiven e@rmisian ganel angr Peematdiven earod Pfginei eencusipas were

it : [ rig] [
Jldsbbierls SeddatBbfeIneny chhlalron remts
aut oi mmune di seases,, i nmunol ogj cal .deficiency di seases
o oNSEhOERSIAL laniia et i Uil st afa e RS aRcbetween
2t *BRBSIRI p ﬁié@ebfg‘ﬁé'e'l mrir{eeél‘?\ﬂmqrﬁé‘nt' A% ‘éﬂ@g elements is
ost eoporosis (especially postnenopausal osteoporo |s?,
hyper - cal cem a, hyperparathyroi dism Paget's bone
di seases, osteolysis, hypercalcem a of malignancy wth
or wi thout bone netastases, rheumatoid arthritis,
periodontitis, osteoarthritis, osteal gia, osteopenia,
cancer cacchexia, calculosis, lithiasis (especially
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In one aspect of the invention we provide the use of a
conpound of formula (1) or (1A or a pharmaceutically

waecwepsdnl e salt thereof for the manufacture OPCHEP2008/067922

medi canment for the treatnment gr prevention (e.g.

treatnment) of Al zheinmer's diséase; e.g. in a mammal

such as a human or rodent e.g. human or rat e.g.

human. In order to use a conpound of the invention or .
goptHdeirkbe diffecant yith vasigtian &f Marinetenirepmeandy AsHk is known in

BTN g ATBIEDES SR TS roSh o sce n tn

shlasRegaR imafdrsibhagéne cah Ife WGdMpedtdrenelIn fact, a given alloy
conposition. Therefore in another aspect of the

elemeantican inrowethe Kosrasipiresigaacet sigeldalone zone, but not in

SRS o LBl FSERR P H Ak e, P
AGRR ISk 8bsetSed itRathWRBR a8l arY RickEdStainycHIBAHiGNfor dxdample, may

order to use a conpound of fornula (1) or (1A or a

ititéar iyelowuiove abirgsigooepistariae, efler atdestadvperiad o émmpine situation
it wll normally be fornul ated.int har maceut i cal :
EMBR i BBl Rn Al ot UHRCR I PR IR G, Bt EXT belvicen alloying
Qfeﬁ?édt&esué_m@wﬁ’érg@ﬁt effébtedBdeMdir] P cBURM B8%h@ concentrations,
phar maceut 1 cal conposition, which conprises a conpound

bét demevrally ridt)vaoying lingarlpwith theaomaeetgiiars.| vy

acceptable salt thereof, and usually a

phar naeeiet itgeé lof cderosinaty hichr rriedalli@Istrextirgs endy behsubject is

har maceuti cal conposition may be for use in a nethod
se-€atle’ngalyanicrcairesien’oGalvanictqosesiarhis defined as the accel-

BERLA R B 4 RS B8 S ERTPE S s mpy et
RO Sldot@lytE OFi %A I Bri @bo iRt Rty of SBRRERSrAEHiRI6Y Slich type of

at nospheri'c pressure, is usually adapted for oral,

panresioeregtween rteiot differentitpes vatmetals Wat nashbe tfaend in a metal
harmaceyti cal conposi.ti.on nmay, be jn the form of

P HencsowiEn eRionind) caftiphl e pgei: piadiugbe Taken not to

BOMKISKL » catbh BtHEL stractuPA €8@fhends NARPBHdrs UnaBkeof micro-alloyed

powder, an injectable or 1nfusable solution or

st@éspensi on, or a suppository. An orally adm nistrable

phar maceuti cal conposition is generally preferred.

Tabl Blose aacerithp Sittehdoh drasdbedn euwmits tar furihen seByce6f corrosion
unit dose form and nmay contain one or nore

gg@er@illgﬂegigr@maggnigrq%i@gg@llﬁg@‘h,[en@@dgp_orrosion (MIC). Indeed, it

S LA brER e ) B3fo€ priteeli g EbroPisbiya ocurring i

tHeblowe daterezghe antadéiedtkidigrdsUibrmaané erirgnm@EReTRsE WRenome-
Stearate or calciumstearate), a disint g&r ant (e.g.

a
pabliskneiveias Agealdtated Eawa¥ atedCammosioar (- WOy eoidas gesponsible
roscarnel | ose sodi and/ or an acceptable wetting
f?é r?nﬁ%h{gzbﬁaz?%oﬁ%%%%o%'oat ed e.g. according to
met hods known in_pharnmaceutical practice. Oal |liquid
prepgm itraﬁ]gltagxlé@, it%é)geﬁrs.i ut;ngmﬁr TJ? qcl(;rprseh@é/,ﬁ) oetgeI ggﬁsidered in
HEUEM St etio !df)éo?&bm\‘fefﬂ%'iﬂrhgarﬁ% Hﬁki%@neﬁ@?ﬁb%&%cted steels for
syrups or elixirs, or may be in the formof a dry
theodifiet erftostructacn lérhehisomust thireetatherrequiret heechanical perform-
sui tabl e vehicle before use. Such |iquid preparations

RGeS Gt af easrmeitineg §)s dagirakls thalhsiieelingg ipsaYed porrosion
Pé%iﬁﬁHééi[cf gégwa%?_ent (s), a non-aqueous vehicle(s)

(Such as an edible oil), and/or a preservative(s),

and/ i f,_desired, . a fl.avqurin or, col ourant (.s .

For Blbaugh PSR Ioh Perta B B ing piEee iniengs QB Fblayimerove
are typically prepared utilising a conmpound of the

i nvention or pharmaceutically acceptable salt thereof

and a sterile vehicle. In one enbodi nent, the conpound

or salt, depending on the vehicle and concentration

used, is either suspended or dissolved in the vehicle.

In preparing solutions, the conmpound or salt can e.g.

o - . o,
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b) a statin (e.g. for oral adm nistration), such as
atorvastatin, lovastatin, pravastatin, sinvastatin,

wo bagvmsi7at i n, cerivastatin, crilvastatin, dal vect/BPIoN8/067922

rosuvastatin, tenivastatin, fluindostatin, velostatin,

dal vastatin, nisvastatin, berVastatin, pitavastatin,
rivastatin, glenvastatin, eptastatin, tenivastatin,
flurastatin, rosuvastatin or itavastatin; c) a

gPieIen repSANFeadleshoyi@ Nt cogirrerise ghe srgananial grformances.

1:0. S ' , c aget n - -
ALOUDo po L TR s MBS DS TR < PeSB o le ta pieve desired
byt Qirid ©0BRNhess, ethanBBirbsiseincefto R3Brosiominerecodmore zones,
for oral admnistration); e) an anti-IL-6-receptor

while betiaccelegptingreagrasion 10 eraibefs endrasssiogomeldability and costs
ant i bOdhj’iﬂe' g. for parenteral such as intravenous

BaHPRITS ion); f) anakinra; g) an anti-IL-1 (e.qg.

IL-1 b) nonocl gnal antibody (e.g. for parenteral such

as i %mﬁ%ue,ltmmm ACHP Y Eog%” QBSF ibmanegnvironments

. " | -
AT Seih et Mol o SonPerny Gee fhe.dpsBs, Fhn B3 ARRANA, e vast
oTgjorjty i shieet pTER @naotabes doalselit intmrthe €evigonrient manufactured
parenteral such as intravenous adm nistration), such
Bawadays aieamadsefan A salkeVeieetp20 (tm), devel oped
in part by Genmab AS) (e.g. ofatunmunmab for intravenous
adm ni strati on%\l, PRO70769, AME- 133 (Applied Ml ecul ar
ORIEG T O THEINWAENTIONmunonedi cs, Inc.); in

particul ar rituxi mab or ofatunmumab; e.g. for the

(suchheBiedlarile sradert fatenlor 5, BlPEBkR Rrfroitesistant steel
Al epebiaill PFBRHes YinProvir teRasBhCreBfitayicd b BaaWhtdt &id gives
rheumatoid arthritis), e.g. as described in WO

adea/ae3pIEThanicah apeifeimancest 19é ther taemcernest sgieel insoducts for
agent or agents.can be her apeuti c. agent or agents
et Qon Pl s S aheE SRS 1 P8llbn SpyfBRMGRt
paracet anol and/or an opioid (such as norphine,

ny| 0 3 dol, hydrocodone,
E@@%@ﬁ%%@ﬁ%ﬁéﬁgﬂwgﬁ%$ﬁ e, nethadone or
bupr enor phi ne; in particul ar norphine, fentanyl,

OXY CPHENResd ih(/ér'i‘lﬁgpi:% %f'ﬂe?iﬂ/bgﬁﬁﬁn the"iges lt'ﬁz%]ti‘,: lo tincrease life-

agent (s), and/or t I nation conprising t hese
timeraesimptinagamténgance ahshectfple sthectunesandemorefenerally steel
infla tor ain, e.g. inam | such as, a human. ,
EYNoEWa |'ré?£”585‘rea%\t'r 1eiath RUIG B %ﬁa@feeFP dispgse of a single

- i en . 0f .5 t . -
PRl SRR ARRTIS0CPRG, e iR e cieren
planctoed| aseimdnteasnr ik apnhbetidn ee ibassealledir @t combi-walls are

conpound), adm nistered two, three or four tjines , ,
a%fﬂ\{%ﬂt'of‘ﬁnié marufactyred diopodiubsst apg sheet Rilest icemplying with

REratl SPTiod gy R LEuARe"vaRlnf SR ReEiy Tof the chemica

oEMposibAS of i Strucucdh efhentsan opi oi d (such as

nor phi ne, fentanyl, oxycodone, tramadol, hydrocodone,

hydr 9@%%‘98&@ ste¥nr Wﬂﬁactﬁﬁh?@ﬁé’@ﬁ‘u@trural elements like tubes or

bupr enorphi ne; in particular nofphine, fentanyl,

wide dldoge, beams simadblpilespaind pamniectdrar ofy anoombi-na)!, aHeviates
noam ne regﬁt ake inhibitor (such as dﬁl oxe

a t%ne or

BrRR¢ Bt §r’lfi g@l)v’ i GOHERINN it?]e’tw_e aaggﬁgﬁgt@ structural members.
ng. i (oF=TTe] 364 (e

oo R grogrEse R Stat the syucture for same

tbreesconbi nati on conprising this/these therapeutic

agent(s), can be for the treatnent of neuropathic

pain, e.g. in a mamml such as a human. For exanple,

pregabal in can be adm nistered orally e.g. for

neuropat hic pain; e.g. at a human oral dosage regi nen

of 150 ng to 600 ng total pregabalin per day (neasured

as the free base), split between two to three doses

o o g, L, .
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Et OH et hanol HEPES
4- (2- hydr oxyet hyl ) - 1- pi per azi ne- 1- et hanesul foni c acid

WO 20d9M807HO- / \ -/ SO3H HOBT 1- hydr oxybenzot ri aroi/EP10P8%067922

i sopropanol (isopropyl alcohol.) MeCN acetonitrile MeCH

met hanol THF tetrahydrofuran YFA trifluoroacetic acid

eq equi val ents HPLC hi gh performance |iquid

chromat ography h hours mn minutes LCMS or LC/ M5

| i qubtll ¥Athoteabest ipmpinteparee. dpe dresritidpyenprairaed to develop

gl R MR, L et bl RS E gRSlkgence i the
In9BTdieenat Ths hastieam deeapariatarte) to thtibtateé maintenance of

usual ly in the range of about 18 to about 25 OC, or a
sopbi-wade onsheetpiting watlangdeedxrapiteagnes etsuraerged regions of

0ieF sBuctif TR Sodlouly lesssanvemiant fhan &g afmopphgss of splash
Z@rﬁ@ﬁﬁé%ﬁbmdr &d zBMé 'b@mgd.élwgrdh@léama@&. ( El) _
(3S)-5- Oxo- 1-?( 1R) - 1- phenyl et hyl ] - 3- pyrrol i di necar boxy

lic Cli-ek: . . , -y .
chi oAU JHRieubiindBich e s tys the sy of parameters that
haydtdlibeetdikghantoapcaymt] phd- thet fat ¢atbsiidt pilde and tubes come

hydrochl ori de (EDC) (45 , 0.24 mol), . .
roRy @liffsreBe ApatyfaglEing [ $) eesh Raving. heinmewin magrpfacturing

eI N R o M
gitibnatth&P canndingid. 'Weile Wesieraghg tiad oesserltliovérmsnt ftte inventors

m xture to reach roomtenperature. The m xture was
Baveit edeni imo 2reemINtandMErens opaEaiarse &eghanigal performance

Cafetielt o, BBt e BRuEEREET o RSB, idpeciatly to
S¥SL St WaSmhhdrsed %nb'ﬂW@ébiﬁtyﬁhﬁﬁ%tﬁéﬂﬂ@é@lbﬂﬁy,aé%sidering that

evapor ation of the dichloronethane gave the crude
fhreosteet compesitipn deuss asdsidtableforpine ihi pradugtiavDarites for long and

HekGebUGist RS RN Boy Bl gy (3. T AN
chl oro-4-fl uorophenyl ) nmet hyl]-5-o0xo-1-[ (1R) - 1- phenyl et
hyl ] ASCYGINGIQ HienRESEhbINNERN a8 SEEGIHP tEORIGH WhiEh pgmprises

+ : .on time = 2.76 mn. Exanple 2
E%[E%S Pﬁilz%rl%ﬁt?eﬁ%ﬂgr ophenyl ) net hyl ] - 1-cycl gBr opyl -5-0

X0- 3: rrolidin rboxam de

(E2) Qa%ﬂ'yp(?%ﬂ/&: 5 oxo0-3-pyri Aidinecarboxylic acid
(100 _ng, 0.59 mml% was di ssol ved in dichl oronet hane
( DeMpilicond18rte-ud%: uor obenzyl anmi ne (103 ng, 0. 65
nmol ), 1-hydroxybenzotriazole (HOBT) (88 ng, 0.65
mol Mangase$s0.68itpAdAQ;ne (83 uL, 0.65 mmol) and

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de

hydr Gahdmiuintted. T ERC)N 50824 ng, 0.65 mmol ) were added
under argon at roomtenperature and stirred for 24

hour AjundiRemiiodafeog@s diluted with 2M HCI and
di chl or onet hane and t he di chl oronet hane | ayer was

sepa WMt nat.e irdm bi car bonat e

sol uﬁ?%ﬁ&“%’%%&@?ﬂ@s* ﬁ{]l%toﬁeipgd t hrough a

phas par at or _evaporation of the dichloronethane
SyRERE R PR ard

gave The crude product was purified

by MDAP to give the title product,

L/ - [ Phogpnaspesur fu804gheny! ) met hyl | - 1- cycl opr opy! -

- 0X0- S-pyrrolidi necar boxanm de, as a clear oil, 65 ng.

LC/ MBréfasatly; thelhalanee dntiioonand riecicerdtall 2ndiar. reicaplimpurities.

%%S‘F&’PB&P%&%Q' (may Usthgr GPEIRMSP IR FNESy 1 ] - 5- oxo- 3-
pyrrolidi necar boxanm de (E3) i-Cycl opropyl -

- 0X0- S-pyrrolidi necarboxylic acid (169 ng, 1 nmol),

1- hydr oxybenzotri azole (HOBT) (306 ng, 2mmol) and

1- (3-di net hyl am nopropyl )-3- ethyl carbodii m de
hydrochl ori de (EDC) (383nmg, 2 nmol) were stirred at
roomtenperature for 30 mnutes in dichloronethane

R A o o o - I A PN
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WO2004/ 096797 di scl oses certain thiazole derivatives
as inhibitors of PI3 kinase and their use as

w@baposoeut i cal . WO 2005/ 021519 al so di scl oses PET/EPR1008/067922

t hi azol e derivatives as inhibiLtors of PI3 kinase and
their use as pharmaceutical. It has now been found
that the 2-carboxam de cycl oam no urea derivatives of
the formula | given bel ow have advant ageous

phar k&8l 6§ @mregna&sématéae éﬁh‘érq ﬁ“ﬁ){ﬂdt stepbef Eednpertion has an
Fﬂ’ﬁ?%& §{9"?8§§§f é%l%% hes 'g@ng (o8 Osse%g{(]%t%?sgﬁ?r | SBnventional

daponested!, £e! m@tddﬂds}brf edte itk 81 imrABAsed idhdl@&@@@éed Enhanced
beta and/or delta and/ or gamma subtypes in the

poBeSIeniresistanse/ l@rthenrrtrn@rsm paneis @gﬂwylarhrea@\eantag@ous since

SRR e dlars Gatick ks ftofactel bR AL G BT Grodit

Elr §| Mﬂgg@gh %énwﬁﬁﬁﬁggi{%ﬁhﬁg ?{@E\?ﬁi) Hnﬁa;g{geglgg’leloythat improved
#ﬁr’}’éﬁé@g}@/?h’stm&@éﬁg?m’oﬁ’n 4 r%(;heeréﬁ?ﬁﬁéti E:lonfechiladyer that forms in

ema myel o 0SI'sS W
thet spbagrged bBndaoh naterazgress. , THib daysreisestrichiece it ntioroalloying
provi des conpounds of the fornula | wherein n
?l@ﬁﬂ%@rﬁ@ acignas A papiessientoxygen2reqirgd fprgnitprm corrosion to
esents 0 and mrepresents 0, 1, 2 or 3; Rl
réprésents optionally substituted aryl or opti onal |y

f“utb? Itr}l{%)ggl het &r o%ﬁ‘?',g &do %ftggrk@eflsé%% nb%,sntldn has im-
rJ@éhcmnés@stah i mhéyé%eam» y ACHRS

d| al ky am no | ower al kyl, cycl oal kyl cycl oal koxy

wher I . .C

ool yﬁé%ﬂﬁ u{fl ?rg 18 b éfr?ve?f/‘@ﬁ% hé@%‘ll Bglnﬁt’é&?m‘?ﬁact hammer or a
pibesotveanehewarieus Wbrfém@)dhoﬁw ré@strfwlﬂwé)fstresses generated
poly-substltuted by hal o, cyano, nitro, hydroxy, |ower
aduryg the lm&t@”&i‘lpnsdbéhistmtlpﬁgétrhéy beoapprasiated that a further

BOVR b sPREr B U resafi BBt I8 |dnhedY gid Kilbffty at hign

§ﬂr§$§@ve9@raﬁ1¢h§cédW@éﬁgétﬁﬁﬁéﬁfﬁéctﬁ@ma bond to forma
doubl e bond; - AR3 represents hydrogen, |ower alkyl,

nono

o eTSovRY sBREsiRlsSERal pes hidlaciiebly iekdgnica por

fopmnces kas theofollowlrgspérfmrrenices Tae benagainedn may be

nore fully appreciated by reference to the follow ng

descLi phinfAumi AEIdUSt & b’ﬂﬁbf)@ﬂ BQBV'I\W;Qa %ro§l$é>étyplﬂafs 4% MO0 Mpa
and the concl udi ng exanpl es. For the sake of brevity,

t he di dot bbespandf the publications cited in this
specification are herein incorporated by reference. As
used-henigirmumt fe@sliersiiengti of wbong 480" Mpat forrgHegt piled and 500
"conprisin are used hereln in their open,

non- | i MIPahey tweaSe. Any fornula given herein is

i ntended to represent conpounds having structures

depi Eurtderoyoreha reinfraomuiradtufeotoughaess ¥ at§°C eanddenensured
ﬁEI ations or forns, In particular, conpounds of any

V8P e Rreq SORosition may have asymTetrl c centers and

therefore exist in different enantioneric forns. at

| eastlepae, theypresent stgel peimpithmanoifactaring o6 sheel wI% (namely U,

7P Biethd SeMHe et paye e RRE PR petfodhances of

ah SKEEFSGIaﬁﬁaa@”@é&)rdlﬂg t8- ENoRhe-1.at Ay parrhits @harfufacturing of
m Xture optical Isonmers and their m xtures,

tulpeisulaia vigg taideaatcmﬂdaamcat wedormanees af thefS420MH grade of EN
present invention. Thus, any given formula given

herein is intended to represent a racemate, one or

nore enantioneric fornms, one or nore diastereoneric

fornms, one or nore atropisonmeric forms, and m xtures
thereof. Furthernore, certain structures nmay exist as
geonetric |soners (i.e. CIS and trans |soners) ~as

M L s
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"Al kandiyl" refers to a straight-chain or
branched- chai n al kandi yl group bound by two different

w@200008078¢ ons to the noiety, it preferably repPEBEP1088/667922

straight-chain or br anchedcha'gn G -12 al kandi yl
particularly preferably repreSents a straight-chain or
branched-chain C -6 al kandl yl; for exanple, nethandiyl
1, 2-ethanediyl (-CH2-CH2-), 1, 1-ethanediyl
5@21@31(@4@50 pf ARl 5L Sti”d@fdsl 3-propanediyl and 1, 1-,
1,3-, 1,4-butanediyl, vvith particul ar preference
gl veﬁreferredtdmo:engratlor]s 1w’ef/dja‘nee|ayh of the-aidvanalthyng elements

fits - CaR G0 o St k. ton 045 PeBidnssE:co Topto 1.20;
BRI @)‘8@ & iRy e/ﬂhr’rﬁ%rﬁo@ 4] gﬁﬁ).fﬁaf\lﬁ@olml £5WbE vanadium:

It pre eraby represents a stral I n or
010e(n< [diol--€ P\gi <n 0 @2 SuquwnLephtq'D 00‘8oPhexah@rioels bt OB 20.

CH=C(CH 3)-, -CH=CH C(CH3) =CH-CH 2-

h Gt Avilling - o5& ry; Sorfete

- m%@im,g-%qaﬁ@%ﬁ&w S eipiiRttions may be
oivehasdndbe gelastion ®f sCrreCeTidMs and GreiCrEsecive amounts.
AI kendi yl may be substituted or unsubstituted

" Cy cThalpkedent rstéel rcontpositicralsuadetidom thepayriarglstiy effect of Cr and
saturated, nonocyclic, fused poly or Spi

bbt%wprwesm@@mm%ww Wleo%H){?BTl]QrgeQaniGnﬁ g elsesbelieved
Rl 15 LA) J-:an} i chfJechér\’.Su@ﬁ?@H.&éntoé a‘%a(é‘t'AL%}v@'

groups |nc sties: eI opropy

o7 AR L RE g, 20 E'%th's%'tg Shgin s By T3d here
ﬁ#k?é{zl‘sflh@ B SeANStaP'cBMoRM. 'I-Pgﬁéﬁe(?@g'o‘?'dr' #8 cfo%ld%lréd/ to lead to

refers to an aromatic” honocyclic ring system
thiet re\,@rml ofdts eHettomndtthesamaugl of Errasf beerbisglemted taking into
aromati c iety with 6 to 14 ring carbo oms, _nor
Bk A PR AIETBEN, SPPEALY Bhrb A GR ShR.T SalchS 4.% was thus
Q@I@B?d or naphthyl, preferably phenyl. Aryl may be
unsubstituted or substituted by one or nore,

2Lt 2, R BTGRP, A e o s

éﬁf@)‘élhﬁ:-i {UpOtaP.08NELIRS trbit G‘é@)@idé’tforﬁbbﬁidsbéﬂ 8dminum is here a major
heterocyclyl as described bel ow, especially

phkw elanoemywith shesmiaen pyhe dsilghﬂrrﬁeleszcewange |Qi|0190 to 0.80 wt.%
rroliding, d-C 7

B G SR o to Bty il Cheariing fhas Pehis e enpances

Féﬁlé‘tﬁhée Eb’ééé’dvéfé'r '&6rro%%*nraﬂﬁ’ Slb%Hb@l%W ovek RarRiesKk!.
7- al kyl'pyrazolidinyl, pyridinyl

subs A rﬁ,ntHLB%bﬂ'd&ﬁ entﬁf‘be(?léo Wt.g)? Mﬁ%hfegléétﬁpgf&e ensure adequate

ut e
siréndth. plﬂ@)dppeﬂlrrﬁ? -¢Hl loaneon el /fixedpteey26 |owsr for improved
al k am no, unsubstituted or N-Iower alkyl
bgﬁh"ttmpélﬁ%ﬂﬁéh di nyl bound via a ring carbon atom
plpera2|no | ower al kyl pi perazi no, norpholino,
th| oMaannglanésemas kBeowxdot he @lmoefrﬁdmjlvermlkdr solutlon strengthenlng ele-

th | k
e Tpande%o%?g@ﬁégﬂé%%%waé Letenley BS; Criggomise between

%t?eﬁg{q(thaﬂﬁﬁﬁ Bm{ aﬁmw(?sgéalck¥l car bamoyl -G - C

al kyﬁgﬂ%@ﬁg"m‘ h‘?ﬁ'u@ 7@$g%r@?|um causes precipitation hardening

de Gfainl ﬁé@lﬁ@ﬁiénﬁ oaxd permfits to Ahienle hp'h@ﬂ)y'leld gy in the hot-

nmono- to tri- -C 7-al kyl, halo and/or cyano]-phenyl

ol egmaendition. or ‘[/@an(baa@deq/alonﬁaTbemmbjned use of V.and Nb in
cyano] - napht hyl ; C3-C8-cycl oal kyl, nmono- to tri-[C-C

7-al kyl and/ or hydroxy]-CS-CB-cycIoaIkyI; hal o,

hydr oxy, | ower al koxy, | ower-al koxy-|ower al koxy,

(1 ower al koxy) - | ower al koxy-I| ower al koxy, halo-GCi -C

7-al koxy, phenoxy, naphthyloxy, phenyl- or

naphthyl Iomer alkoxy an1no C | C7-a|koxy,

o S I T r
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nore active ingredients.ln preferred enbodi nents,
which are preferred i ndependently, collectively or in

W@ey9081Tindé nat i on or sub-conbi nation, the i nvenPCDRAP2008/067922

relates to a conmpound of the formula | , in free base
formor in acid addition salt“form wherein the
substituents are as defined herein. In an enbodi nent,
the invention relates to a conmpound of formula |

Bie¢in gV ithh dowo CRIBRINN oatemitn @speeinby dpriaws Or \Pvgi 7o) ‘reduces the
R ol A A B

t he i nvent tg a co und .
£ or nbloyeenuih ey B Rohahaly i e e3FBhsBEL . qadition of
R 4 Prviad éghéﬁk?éo%t?eﬁd?ﬁ NBOéFthél@@Qtétcﬁf Ri ﬁ%rﬁ&uhtrtﬁq\/lo can
for a corrpoun fornmul=a m r epr esent lor
be fouoblbaratienb dde nmhlstrlalrm'oduat&m oboombl wtaés Furtizer, the effect of
| , wherejn n is d which is

co und of faormul a
nﬁ@@eﬂ%aow ?'&OHR £€ partighery, ﬁﬁICI?é‘ts‘ME@trP%%ﬂt? corrosion
B TLORAAI 41 F 52 O e A roR o coppentra

tiovdl sh8ll bedetweeh 0GR ERd .27 et Ch @mdsis (yefatralyp siot more than 0.10
of the pyrrolidine and azetidine rings respectively as

Wh3- shown for the pyrrolidine ring in formula |'. The
followi ng preferred features apply to any of the

f or mbhatheheapsional aloyp&tement isrtitoiunar whlchepermits meqi;ﬁtating N

B0 Sl PrbLsavREe B Jhe ro BREGhEpp el 5 T Is's6io 0.05

W@@MIW&%IN@FI%HW@IGWWN?% d heterocyclyl is selected

fromunsaturated, saturated or part| all'y saturated

het ef0gNe L6ay %ﬁgﬁ; 187 50 TRRPEYeRL fifisnig¥ended of g iBhibt) proc-

or spirocyc wher

aoe irantitisturedt Ro@atra predeht th@@lelﬂhe nMr@g@I RoARIN i@rpteferably
is selected fromaromatic noieties with 6 to 14 rin

eentidiedaneinto exprediO0Gamd. ‘sumare rrefarablyr@004 wt.%. Trhis mini-

SIS P pE bt GieSh Bl MPREs ahelahge, BE5! BRfeY continuous
arWd)Iﬁvéry leBE! uA@&Ht Sorfe @ireurktstatded! to éQﬁééb’Imper‘ﬂeéﬁons As

B84ty
7-al kyI phenyl -, G - C7- al koxyphenyl -, hal ophenyl -  or
X, laldkmwmtanthﬂseasklﬁadpheﬂnﬂ pa \@ripual mglasures can be taken to

é‘?oﬁgﬁnagﬁg%ﬁ% &¥t g%erkn%)%e@ycgorgb@m Elx%lﬁb]eknomyn addition
gFé'ﬁr‘iénts Q‘PI Nb aﬁ&'\ﬂﬁﬁ%@%opéﬁc@ar AN I@ﬁ"n'ﬁbdgen() CGaikd/or by taking

2 cycloal kyl; (nono-,
pppm@euatesma@utés?dmng/contmoos c:astjyg I(egl p;dtectedmIBﬂm etc.).
G - C7-al kyl phenyl -, G -Cr7-al koxyphenyl - or
hal OStEﬁI)ahd sté@%r@duatsqwdd@@wadce WlﬂIaIthé?pEésent invention may be
7-al kyl )-C3-CG 2 cycl oal kyl; cyano
IU&II’[I{'S,GI L@Iﬁmcﬁqnv@nvoraalkﬁteel hmabmg (@afilalasizl furnace, basic

%}%aq E&?Ig%rﬁ'@moaﬁ% %pé @J gfg%lp&l?s )9{ ; oqt r8II|n8 o&fldgormlng)

e,soxo pyrrolidino-G-C 7- alkyl; N nono-
N, N-d| (G -C 7-al kyl)- amno pyrrolidi nyI
p| pefi I hedsAide I
b IN ftrrvgl'rllg)% léﬂrdeﬁst%og th%ﬂ t’h84n7ét9 igﬁ? EI‘%\@I% rHBBrSrtgérs?Inlntﬁg steel will
depemdizom -the gleeCmaRing arbla;d V\llml(eOstdé?I amglylbtlng from the blast
- C7-al koxy-C r C7-al k Cr Cr-al k
fwn@%psoglpl PYiC&y; S@@Ieggpl%s @r@,pftea_r@@uf@ct-pr%d ;Erﬂm steel originating
C I -
r(':nyé Rl I‘({(’é%’c) fa;gtﬁ;%geersggﬁ f&orﬂac?%fn&:&ﬂaﬂﬁ’é |fer GRisE elements
dudrans roppE nickal by Ith; mayehe preseht -agl redidugl einkerts at relatively
4-[N-mono- or N, N-di-(G-C 7-alkylamno)-GCi-C
7-al kyl ] - pi perazin-1-yl-G -C 7- al kyl; norpholino-G-C
7-al kyl ; thionorpholino-G-C 7-al kyl; S-nono- or
S, S-di oxot hi onor phol i no- CrC 7-al kyl; carbanoyl -CrC
7-al kyl; [N-nmono- or N,N-di-(CC 7-al kyl) -
car barmyl] CI C 7 aI kyI d- d aI kanesulfl nyI d d aI kyI

p— o ~
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It is preferred that when Rl is substituted pyridyl,
e.g. 4-pyridyl, substituted by at |east one

waeamshstruent (as defined herein above), said PCT/EP2008/067922

substituent is at least at thg 2-position of the
pyridyl group. It is preferred that when RL is
substituted pyrimdinyl, e.g. 4-pyrimdinyl,
substituted by at | east one substituent (as defined
h@héﬁﬁ'ﬁb@%é)'s ksaya ta difrls skibed inWeaAart| east at the 2-
position of the pyrimdinyl group. preferably
repr Eerimpravedowelcgbilidy, thiet carbohyequixglenCivaloe- 6€CEY) shall pref-
@? [ t}{ l(ﬁ\{)\(ri ﬁgyt%OC%gl_tg&hgw%ﬂpW@:teqﬁin accordance with the
fallo@Yné‘defHu@é“ no, di-GC-C 7-alkylamno CC 7-al kyl,

phenyl™ wherein each alkyl, cycloalkyl o r phenyl may

be mono oorr ddiissuubbssttiit U d
ff11 uuoorroo,, cchidlears A% Eécy&%&ﬁﬁ N

hhyyddr r ooxxyy, , pphhrenyl "I'n thPs aspecﬂ5R2 in

particul ar represents hydroxy, nethyl, fluoro, chloro.

R2 preé @rte&ilqormmsitdmenf the 'Inagetid)repemfntta t@ nfanufaeiure steels with

substi t uent

3. mrcro%plrcjur@_rr@rn y cquﬁr@pg tfﬁrgrt%lﬁpa_léeﬁqh% Prq{%%’l_yli)especrally

fHP' r?dtymrreadsﬁé@t‘g:ne%?&?é Wﬁ&ro‘é’trﬁ@tl}r?econsrsts of fer&ﬁe (major phase)
trogen-containing ring, a bicyc

pnefpeedhre,ye gepr @dehtatio.t ogether with a further

substituent R2, a bond, particularly when nis 1, to

for ma cdevtired b@fﬁlﬁ’e CThHﬂotsE@lfuésbﬂEQ@m?@”B 2i3Y2NG1 9,1tAE present

is then a n unsaturated noiety. The R2 may be

s@@ttcaﬂua@ualéu behiadpstiatly onagufeghudedrang pesi sumloofmechamcal
nitro contarnrng et erocycle to mhrch

8?5%‘?1%%0 '& PERECYRYy b1 AR e ”ﬁé’e&ab'?oPHﬁ”ﬁyrﬂ fiay stress

Eékp?@éé@d' By't)weoelbng;é‘l%rﬂwttéﬁérréetéétﬁQasorecftﬁrréﬂﬂub? r’ngdern , design

n=0 in formula . Most preferably, when n=1"and
methadsRebasdas ont Wkimate sLisuth Stateyt Eae qresdrd |2Vg0t9rrdﬂveloped a
rroli sane car

f the di : :
el e pRpRCHE stadnids rerfarthancas e S gRaRsign resis-
BRERIIS ST 2ol Gr BSTBEAIndRRETS, e ol § 302 919
msistedygm tad luge eththe thréeaslbymrg elérhentswOr,RRlI and Mo, the latter
substr%{ﬂuents toggq%her forma n al kandl yl or

BeRgARAHES for éE‘fS AN, CHTRSIaN kePiaiance: nost especi al |y
a met hano grou e.g. a 2,3-nmethano gro
Al terrhaartmelar ﬁre&ent amcarrmhas r@semogeﬂwagrmglybdﬂwm is not
be se and su stlt at_the 2 n
(74 Jep P Enhagtio Bortllh tagyogenum content

Qﬁér’ﬂ Ié’édn@g % 'h@'t@ro@@ﬁé'hb@ﬁn (the PnicE¥MuRRIrE: (d%v@lopr’r?erf’r'ofcbarmte)
r 4,4- (especially 4,4-), e.g. when R2 is hal o, such

gndl | probteims wtostheproélfr@ aiThllly Usgheh nmedybdéraumnaiso. cmrderably in-

re erabl res nts hydrogen, |ower alkyl, nono-,
gr(ﬂaﬁesé)r? ®ro lower alkyl, halo, fluoro Iovver
al kyl , hdrox | oner al kyl, |ower dialkylam ng | owe

al kyfhe F@eﬁ%ff Evgplign r%ﬁ@ %@&%?Eﬁ%g@ﬁduﬁﬁt hr)r,qermedrate steel
i rCrt)Srr%Ith ?teehtsgrlucﬂfr% eﬁw%pgefrgrﬁe %'?195 {Hg%ﬁlgosiieg\ll\elﬁegardmg steel

roxyret hy
sirkotlired SweH a@lic@hﬁﬂvaa‘ﬂlsrtﬂ sﬂﬁdﬂ iIeR@aIl@%ll indieloeiadbleel elements
represents hydrogen, methyl, 3-neth (that is -CD3)

are:ma@hed‘rorarare falling frlrerai@nve PesaH céremge'a‘erarﬂelsmﬁferably of

F‘Feh%r’qe %Tb%hﬁﬁ (\&@goﬁ%‘%ﬁqn@éﬁ %%’H%déog’gc%ﬁrtapgrl‘rs for each

gmxﬁ@@hgnﬂ)ncludes conpounds of the formula IC
wherein n represents 1 and mrepresents 1, 2, 3 or 4
or n represents 0 and mrepresents 0, 1, 2 or 3; Rl
represents optionally substituted aryl or optionally
substituted heterocyclyl; R2 represents hal o, cyano,
nitro, hydroxy, phenyl, |ower alkyl, |ower alkoxy,

| ower alkylanino Iomer dralkylanrno cycloalkyl,



10

15

20

Thi eme Verlag, Stuttgart 1974, in H -D. Jakubke and H.
Jescheit, "Am nosauren, Peptide, Proteine" (Am no

w@eiod®go7pept i des, proteins), Verlag Chem e, WPCHEPI008/067922

Deerfield Beach, and Basel 19 12, and i n Jochen

Lehmann, "Chemi e der Kohl enhydrate: Mnosacchari de und

Derivate" (Chem stry of carbohydrates: nonosacchari des

and derivatives), Georg Thienme Verlag, Stuttgart 1974.

Opt i BXaMP@Sact i ons and Conversi ons A conpound of the

formula (1), (1A, (1B, (I1C and/or (1') may be

Yarioes toethpositons df tHe peeserd ostpeluhave foeehetestedninn daboratory to

L)Y, (1A, (. , (1 C) .and/.ar ), kn onpound of

tibic Shénibadibiy of 140 ingyesial Shest silf SABRIAoN G dpling was
" r H .

E%r&%?%ﬁﬁﬁn@ §E)é;él (%gt iI neg¥@9q€:so% g@?ﬁgﬂ%ﬁﬂﬁbte@%@d in the plant

tempesgtaralireductiorgr i ne derivative into the hydroxy or

fluoro conpound. Such reactions are known and referred

sanfses Haghgtalbicdn coRIsitdNSas Tisled i6OTaLRE 3 @BMERHdraleing iron

pl ace at the step of the starting material of fornula

e?d ]IC iAC'@heln&I and/py residuel tiﬁnﬁgriae%)obeabfmomnenglmﬁ@@umﬂ in the
| 1A, (LB). (1C L) .
el D ThenpuEspeTercerh ieigsarpies wfk s tested in

bider tohse Qidﬁn@elréblbt%t tHeu uir“e@!ﬁérﬂt@sofaﬂhea@ﬂaﬂéaﬂfsb Samples B119,
e

am no-Ci -C 7-al kyl substituent, the am no can
Bddl eance B 128t wergc slibiattied, toea dabaiataty 7helek axileyheiniolimgorSample

1 -C 7-al kanesyl f onyl am nao, .b eaction with.a corres
B8 ibeciod 1o Ralleg Piriiates el pletgipréaictich
7- al kanesul f onyl hal ogeni de, e.g. a correspondi ng
chloride, in the presence of a tertiary nitrogen base,
such as triethylamne or pyridine, in the absence or
presence & 4gn Mmpplo®Bii af e ol veld, [sufh g nbt hyl dle
c Barople e — ot IIp: At Tt eratras—ar—th o gt
Hom-zowéEOW%.eﬂf ﬂgéhfW&mH%%xrmﬁnaﬂ% 3]
c BOuNnd0.674 t|he.76o nkRa ( 10.96 (| A)55 (|| B)A2 (10)14andiex2 | 0.39

LR RRLT [CRZECTche nh B8 sfer B e | 0070 | 030

arB1R3net (pv7 dr 0178, | e0.947 by0.o6§ dr @gshat 0.021i|ro.0he | 0.024 | 0.39

pr cle an propriate tal tlal.yst, S
Rﬁ@%nl\l%ﬁg? op'a/ r1e@5%03a9'§? II’Q%@ a;gﬁ)%oprqs'g@g %'024 0.39
solvent, e.g. a lower al kang] | quch as net hanol and/ or
et hanol, for exanple at ten‘E%'?%tures in the range from
-20 to 50 0C, e.g. at about roomtenperature. Salts of
a conpound of formula (1), (1A, (1B, (1C and/or
fﬂlgl) with a salt-form ng group nay be prepared in a

Hife? In&HR pessiee J@ﬁ%“%cﬂ"%@t%"%%l g%"f MaKiesothdie tested

as( 1Y : ng(o

BamBieh Hed g a5t IR bR, praecioeB By gy BinbaHE (current
staintiahdse danhoh peasdribeg @alesgentimpact absistanich).t A8 ean tbe seen

nol ecul es (for exanpl e a di hal ogeni de of a conﬁound of ,
smeaBai§,, B{2hpnd(BHE3 havereaprptive Yield)strergih {RpQ-petensile

SARAEE) 1€ okl B BEI FBSBh bl o Sassor

gedte eMthbaRalrbpgart 8héetild statafdr exanpl e by heating
as a solid under a high vacuum at el evat ed

E@FEBEIL é’érﬁplefr‘ébr&@ﬁia & bfeem inttﬂe]t@%o‘é& ibits mechanical

e of the acid i ng expell ed per ecul e of a

papectigslexdeddimgriia of the XeDANd $4BYMH (Widh wallthckr{dss) between

lts, can usual | e converted to free co unds, e.d.
75 47 AU o a9 ok SR WHIGPE CbRBodntEY PS: Meledlnioib for al
R PSS AE s nBloatet] RIApRRaih 16, 5 (TRLBY, apove the prescribed
typi cally potassi um carbonate or sodi um hydroxi de.
Stereoi soneric mxtures, e.g. mxtures of
di astereoners, can be separated into their corres
pondi ng i soners in a manner known per se by neans of
sui tabl e separation nmethods. Diastereoneric mxtures

o o o o o o, .

CEV
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phosphati dyl i nositol 3-kinase nedi ated di seases. Pl 3K
serves as a second nessenger node that integrates

w@200al08h4 si gnal i ng pat hways, evidence i s enmerPCTIBP100&067922

t he conmbi nation of a PI3Kin112|p|tor wi th inhibitors of
ot her pathways w Il be useful'an treating cancer and
proliferative diseases in humans. Approxi mately 20-30%
of human breast cancers overexpress Her-2/ neu- ErbB2,
Y#eet arget for the drug trastuzumab. Although
trastuzumab has denonstrated durable responses in sone
patients expressing Her2/ neu-ErbB2, only a subset of
these patients respond. Recent work has indicated that
this limted reqponse ratgensir testssubst anti al¢harpy 0°C

| mprioveg,kyid he [Combinati on of Trasfusumal W T finpact
i nhi|bi opkEndRfd) Pl 3K|&; t he g/AKr pa?ﬁgy Chv\%ﬂer%}y

al .,| Breast Can. Rga *Tr ea 187 05) ogs
pa minr g2 c&c lownn\

| gn té}&l?'zzlgt_ 1al P PR = —Ccahtet zUo0)
-, Qangersgeelll 6 ]48?97 (2,97914bb A variety
Ub

Of !"UIIdIIBI,] I |U” IIILI E CANI ,fibll VI,Jlgo 5II9 ot d?,lgllb
} ets [ P N

e o olror2 Ravel beed?

;|| t Lll.t € p$ *"fCSZ&. |,i h 216
a3 il P hd brbi 428,

i bi ronstr elanti - tumof

e 3 il (s Wa. UL 7§

a §4§mall patient s;,l,mumgl in all paf
EGFR- exlreeshnd |t Wikréo Thi SedtRy be it irgna
the fdbl I.Ildl. marry UUVVIIbI. reanttar gct S UI I'IU
nut ated or deregul ated at hifge®requencies in
variety of malignancies, including the Pl3K/ Akt

ndusteal trids exanpl e, gefi tinib inhibits the growth of

an adenocarcinoma cell line in in vitro assays.

Nostet Wweteeakko carbied| autest influsthies eveg | bothifoesheanpites and tubes.
selected that are resistant to gefitinib that

derofists ﬁﬁeerefﬂ%ﬁega@@’@ below/fer ,s@eebplle%gndelgyeie[ences AZ18 and

R%‘zgers R reg%b[ po@ugén rﬂl?id%' éés‘t’.‘ﬂ V;S;%'nFe B 1¥aNd AZ26)

ren ones sens

giedett pirisowek® ko het relled B tthe bbtélﬁ@@%ﬂatﬂﬁoﬂﬂén Industrial hot
(2005)). Furthernore, in an in vitro nodel_of breast

ealieg: il Steehapalyses |0ﬂeOTDHH€tSh@1’|eU’@|D§Ft§d PTERD Bbeley (remain-

BB T e R I B of ot
effect (She et al., Cancer Cell 8:287-297(2005)).

These results indicate that the conbi nati on of
gefi tinib and Pl 3K/ Akt pat hway inhibitors would he an

P I-‘
e
D

-

® T F
P
P

s 9P 7

NODODO Db
(@]

T
-
>

<

Q= T~
%)
<so=
—+
=)

b= — 1h

mﬂi(D:J"'

attractiv@treﬂ\&peuti%i S r;ﬁregly iAh qan®er .| THe Nb

cBHBPIRTT T I AEET TRk Al W P O [ wie | wit
Her - 2/ deu/ Er BR2 R anpd EGFR\ and RADOQ1 (an

i A4S t(00.064 |rfTEHe @‘Hﬁww@t%@anﬁﬁ&?ge@-%ﬁi ARQOP2 | 0.036

A R T A T e

al one ijn"‘a KENogrja

al., M. Cancer. Ther. 4: 1Q151 312 (2005)).
Anti - estrogens, such as tanoxi en i nhi bit breast

TR b bREPUAReK 1945 3By BRLY oS Ay n e 4

padidi strefgBent REH, i tenbids Soe@@ts RORM! fanbl @rahlg\aabhnnsd))‘ below,
t‘he Ras- Raf - MAP Ki nase pat hvva& alters th
9

wh@@nolnsilcatte%m%t/\@but@wnepg? rpeedmheabplles dwo samples from
I Wbt Afe Pk oEBRabRERt Y the el lEstcaeral samples

resi stance (Donovan, et al, J. Biol. Chem 276:40888,
(2001 )). As reported by Donovan et al., inhibition of
MAPK si gnaling through treatnment with MEK inhi bitor
reversed the aberrant phosphorylation status of p27 in
hormone refractory breastcancer cell lines and in so
d0|ng restored hornone sen3|t|V|ty S|n1larly,

N - o . -
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as anticancer agents in conjunction with the conpound
of formula (1), (1A, (IB), (IC and/or (I") include

wa@p@sswzrol e (Arimdex(r)), bicalutam de (CasoPEREPIPS/067922

bl eomycin sul fate (Bl enoxane({% busul f an
(Myleran(r)), busulfan injectitbn (Busul fex(r)),
capeci tabi ne (Xel oda(r)),

N4- pent oxycar bonyl - 5- deoxy-5-fl uor ocyti di ne

bareopeattaker pad 59$ts@ha¢(q and -2Qimibeimean mAteUpeing indicated in
ﬁ{él ggfe\g@g&l | (Leukeran(r)), cisplatin (Platinol(r)),
e (Leust atin(r)), cycl ophospham de
(Cytoxan(r) or Neosar(r)), cytarabine, cytosine
ar abi noside (Cytosar-U(r)), cytarabine |iposone

i nj ection ( pn(\lt(r))y dacarhazine (DTI C- Dnm:(r))

dact i nonyci  (ActlinonyciTensile t&stsregan) ., dduastuieteyghness

hydrggrnnégrl de €Cqrubid| ne(r)), dealem@aubi dempeiat r aMean Impact

|| poSone i nj|dai)qnRealino (r) tiondhdc aret hgone|,  energy

docet axel (Taxot grmpr)| UMpd0040730@44),| doxgrubicin

hiydrochl ori de (Adrianygin(r), Rubex(r))| etgposij[de 215

(VA4382i8089)] ofd \danpb| ne sphosphatz.4 Fllidacag ), aov

SFfltorouradi I (Adruci [ (T), Efudex(T)),[ fTupam de 218

(|ERABRINRD) )|, olsedagpyi pi nggCGenti tapine o 202

(drftuorodegxycr trar e, Nydroxyurea ( ydregir)J} 213

| d@m@fm(f@lnme)(l g%rry C|4§( r 2{ 5|1§osf amge, (| FEX(é@) 1199

I Frrotecan \poulpl osar{1)), L-asparagtnase \6_Lor'/—\r(\| T$29

rasonts 2 Thad® e f” TS

(|Pa2e:s (web) , X ohe

p‘:‘?j: *?vi' (TW\? %2% ph

pleA2ss (fRigs), | pol ilf epro

oxigaidts (J%‘VP '(? o th A hiothp, | 22
Ve ) unmon(r -t hi ogu@ani ne i ot Epa,

tl ranaz\gm' ng {22 rla 23%\ r) P15t opot ah hiydr | arli de 260

flAZ26Rj ecti dn (Hyca n(r)) vj nbl_astine (Yel ban(r)$13

vifiendest i ne |(the vﬁih 4898d vi nd7ed bilhe -20 269

(Navel bi ne(r)). F. AIkyI ati pgpidgents: _Al kyl ating

agents for use in conjunction with the conmpound of
formula (1), (1A, (1B, (1 and/or (I"') include
VNP-401 O 1M or cloretizine, oxaliplatin (US

AsiOGaERR e, st s S, Y 40 o i B Rimances

éu@ﬂénﬂué@%ud@mvké &y rdgurehamss of SBBBGlFP' gemqus —1).
|

pencl onedi ne; pyrazol oacri di ne (PD 1 159
oot ot e L e g ol o
hﬁ\ahgytha(st)aél; composzitlbanodtable rSarectadder b&lSg iron and incidental
932); AP-5280 (Pl atl nate forpul ati on of
g/lgra[pﬁlﬁyal HoPHIigshRave bgRA MPRHIacKrgd under conventional flat-
AR 7B hofonCh 8 298018 a1 Y i
fd dens(é And Kréﬁhre (dUghnesd/testing;Ithe rescltsides reported in table 6 (e
t et rat hi onol ybdat e V\D 01/60814); RP-697; Chine
bglmggae(f@ﬂ-gnclg@ss) m@wamm%@rpgg%er) pn 00|Is and not from

A ARG s onﬁ”%&v‘%ﬁb%@ 7l et LR Bt Reoverthe-

Idadi ivers gQBd ah@igateh of Qﬁ@%@@dm@blfp@fcﬁmaﬁh@@fbfaé welded tube,
i mmune nodul ators, for use in conjunction with t

he
M@ujngtr@q;s fpd ﬁgngle( strengthf, th@w@lde(ﬂtque MQgsllghtly) lower (a
]L Mﬁ% staurosprine and nmacrocyclic anal ogs thereof,
hg UCN-01 , CEP-701 and midostaurin (see WO
02/30941 , WD 97/07081 , WD 89/07105, US 5,621 , 100,
WD 93/ 07153, WO 01/04125, WO 02/30941 , WO 93/08809,
WO 94/ 06799, WD 00/27422, WD 96/ 13506 and WO
88/ 07045) ; squal am ne (WD 01/79255); DA-9601 (WD
98/ 04541 and US 6, 025, 387); al entuzumab; interferons
(e.g. IFN-a, IFN-b etc.); interleukins, specifically
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In general, the conpounds of formula (1), (1A, (IB),
(1C and/or (I'") wll be admnistered in a

wo bepagiewt i cal |y ef fective amount by any of t hBCT/EP2008/067922

accept ed nodes of adm ni strat1i4gn for agents that serve
simlar utilities. The actual "amount of the conpound
of formula (1), (1A, (IB), (I1C and/or (1"), i.e.,
the active ingredient, will depend upon numerous
factors such as the severity of the disease to be
treated, the age and relative health of the subject,
t he potlen€y aof Mme |cdipoundrusedAlt he Poutje 8nd|f dbm
oSaraplei nivﬁ;/r’tiwﬂp, a\.j‘\./g/ 0 hﬁtg f"cvst“rs. We €l HEE ::a\.;‘\./to/be
admi ni st ered |nor€ than’ once "a day,” gre é’rab}N\; omce ‘or
twClke g @laye |A).88%f OL466s e 0fdt 00 $0ar(e0.a0t hiModhe 0sk3d

Nf +tha A+ + ~ANnA Ny el ny A~ BN Thior nnot t 1 nnlllvy ~Affnnt 1 v/
\"A] LA >3 (@9 T T LI LU 1 1. LIL] T 1 y L C \"A >
antﬁﬁwt S Q)]tﬁ d J%%{dé))(ﬁ?} 1 Qr%ﬂ?l aQ%FZnaQ/b?gr gqs&?jr ();91'038
about 0.05 to about 50 ny pir Il ogram body wei ght of
the recipient per day; prefd?¥BPy about 0.1-25

ng/ kg/ day, nore preferably fromabout 0.5 to 10

ng/ kg/ day. Thus, for admi nistration to a 70 kg person,

t ange woul d nost preferably be about 35-70
per day. I|n general , denpigitests of f or milFraciure tgyghness

(I B) sarhpi&) - gnd¢ or rrél ‘)| will be apdidngastedempgra- | Mean Impact
phar naceut i ddmmqnBeli t i oMby align§@ of tuie energy
flol lowi ng rqutes:| mpal| sygpaenic (&€g.,| trakgsderjmal , J
intrapedl dr 1@y [suppopit @oy). |or parenterajp(e.|g., 128

| MU @S Ul dr, 4 UL gyeNoug,gr subcyganeous) 163
admntstratton—The preferredranner—of admnirstratton

is oral using a convenient dablé$ dosage regi nen that
can be adjusted according to the degree of affliction.
Bgaimoshei walges aret clkerly rsupeoomtoftheatsopiremepit$ |of, S420MH (EN

TR RaS8r SR FES S oHBRNSES BaHER GREANER s BB en for information.
aerosols, or any other appropriate conpositions.

hingdli &y O-pnsr eannegtorgdirvie hean dnshiady Oredidrasoipduriaems with a
rula 1l 0§ i LN~ .S |

Rleeh SfieBBThE e it B b RebBOT (BB % b B efig) andror

tdwdud sipipuatiesy ahd astibmittb@ tehakekamitall @)l atichnare reported in

depends on various factors such as the node of drug

tednie Bibei@Wt i on and bi oavailability of the drug

subst ance. For delivery via inhalation the conpound

can be [f oQmul|atM as Sii qui @€rso| utAlon, #®uspenSi ons Nb
a8arople| pr-gpatants—of, ty-powder and—loadeg i nto—a

) 'V\QVJ’ W% W% Wt% wtt/o wt% Witd 1 wi%
sui tablle dispenser [for adm nistratidn. There are
seCd al| typeg of pharnmaceutical inhalatiorn
deuvastps-0obal|i 289 i nhaber s0.95et e0.ed [doE i|rhadZ2! $.038
(MBH—and—dry—poevwder—nhalers—{( DR Nebulizer—deviees

produce a stream of high veffalgetry air that causes the

therapeutic agents (which are fornmulated in a liquid

florm) to sprlay as Jensidd tdskaat i s car rFradtur@teudHress

patient's rgspirafory tracf.elbfdda-s| trepiperll y MRER Impact

flor o8R! on [pReMafed Rt h h s elsseturgas. | Uperergy

pLuat on, thegdet oyl sohar gge o reagred amougl of
i 'g}f nmit hgshn ar@hﬂg Lo u7 ’ U t n?éé

al | o Qr "oy a9l caot 2NN
T LB AYA" | J AUTTT T1T 9 A | T ] =AY A" ATTOU UL

~—+

q
g
q
q

Jpntcg'?)Pl ié?x@n ses X Ber abeld’i JpntQ in the £89m of
f r e€9-8| owi[ngd2powderdlthat | cav-be [di splrsed| i n £8@
patient's inspiratory air-stgggam during breathing by
the device. In order to achieve a free fl ow ng powder,
the therapeutic agent is fornulated with an exci pi ent
such as | actose. A neasured anmount of the therapeutic
agent is stored in a capsule formand is dispensed

wi th each actuation. The inventions also relates to
formul ati ons wherein the particle size of a conpound
of formula I between 10 - 1000 nm preferably 10 - 400
nm Such pharmaceutical fornul ations have been

N1 I Y I ] Y o I e I
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bility. The Iifetinme of sheet pile structures wll
clearly be strongly influenced by environnental

wo 20008114 Those working in a marine envi r onmenPCEHER2008/067922

aware that corrosion is one of. the nost inportant

factors to consider in the long-termlife of a

structure. |l ndeed, chlorides found in nmarine

environnents stimulate the corrosion process and are
Erergsiondripls reason for the nore aggressive attacks

on steel. Wnd and waves conbine to provi de oxygen and
niiiied t coreodian t@sts ehdaebo@totyeusiogl am eaceleoatednebradsias isimulation

renpve an rotection rust film It nay however be
E@%’ c&ied Hak aﬁo%”&?'ﬁssaél OREVER CHIRSIYhABSIBENgEl0 Seawater com-
?1%%% steel, and not all zones
g ong t qhwvﬁgﬁgﬂ% %{Béﬁgte;e?l i ng structure are attacked

EHQ@?r H)E?Sﬁ??mﬂeggr&;?lﬂs: gveféggt gggegﬁﬁ?r;s('o?g%rp grtsllr%rlhla(te ¢oftosion in
ﬁia'mepéﬁw&wmérﬁ’t' @ﬁhpr(m@estetdme@hetea éé’r‘ﬂ@ldsu%rét@éb%sed to a

the high tide), , low water, imersion and soil
traeteuaffrejsreowr@ranent raSeweH asf at Merlamries(Kr@wret;) be |mpI|ed in

id Ce h
S e e Horiasn e Seln UG Y TS e R ohe Ervetors were
Eél@ct@dg@eééce%}rafé)ébr‘?@ bﬁtlﬁ%rdér %%S%PV@% fdlMfle l?%ﬁv?ﬁﬁor of the

nmean hi gh wat er) ow wat er ust bel ow nean
presen) siaahgsade:es msrnpmed do élsadrtmrtdherlmgmmbberst@elaaedwell as to
oi ] areas are considere en bl e on such
3 kS Frarii, BEade pps ol SB7 107 ST Bieqentanls Faebled that the
gr&%p%re%%%n ﬁ%o?r?%ﬂb’u%rﬁﬂeﬁ%r b%or?osﬁ?ﬁ ga teft @bmparable to
teel reserve and/or protective nmethods I ngs,
thedit hofditoe pnatiee steeingraddvafv &8 2 39RrIit%e chathe eplibitingngmproved
or concrete |layer can only be applied on the
ﬁ@ﬁ%'ﬁﬂé@%‘é@r‘féﬁé@r&artt%S@?Eel structure. The
addition of certain alloy elenments to carbon steel
Ebsdhersakedod campetiord sigsl feamelesemade ome present steel were
envi ronnents. As early a 3, experinental work b
BRSSO hainec ey RS kel i WERE A ST vEiS. After 8
RIIPRRS WO e e AERRCIBSE Wﬁeé’édf@ﬁiéﬂ?é b@nf&?fﬂécpéhQprroved corrosion
resi stance of carbon steel. In the 1960s, th
wsigfahtedf theppriesent stgebae cmamm cxpm&ntranal carboocégel.
a well-known alternative to carbon steel for sheet
Prdresthieombone | @perinverite Niteadseard\Ihit thenpiisen\&¥eel allows the
gi ves the chem cal conposition of this high strength,
MaRuiagteie OAShA) vanieus commpoprntsoealired Heg rﬁelcomwratl namely

SRt sk g, cpriesi®rs, Plafafiabl b et¥hances

stperSribahoss §Rbscrivkesby thadéleabfdstangukis a7d inalvkyan improved
| rrpr oved corrosion resistance to seawater corrosion in

tasistapcethCeHPon fin egihecenvimnimentst r uct ur es
t hant ypi cal carbon structural steels. Al so concerned
bythet atmdvecenanosliesnsheetpiles raddobes bave the,en@mcnesstﬂ&l,ly produced

Ltd. filed a patent ap Bllcatlon on 12.

f5am therrane sagiand Jyss a\teasuta%ﬁat'@'wg'deat'%a'@hmrsal composition.
rosi

A AT Vb I8 oahflc Eafrolib MRALHR 8% Blogiliner i o

wenp03|t|on (by weight percent) is dlsclosed car bon

0.05 - 0.25; silicon up to 0.60; manganese 0.80 -

1.70; chromumO0.75 - 1.50; nolybdenum 0.20 - 0.50;

alumnium0.40 - 0.80; titaniumup to 0.05;

phosphorous up to 0.045; sul phur up to 0.045; bal ance

iron and incidental and/or residual inpurities. The

aimfollowed by Corns was to provide a wel dabl e

corrosion resistant steel, that is especially

resistant to seawater, and having foll ow ng nechani ca

properties: - mninumyield stress of about 355 MPa; -

mnimumtensile strength of about 480 MPa; - m ni num

Char py absorbed |npact ener gy of 27 J at a test

e . - 7 AL R A I 1
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flat products; and | ast but not |east, costs.
According to the present invention, a steel is

w@e@poseds whi ch conprises iron and, by wei ght POEERB®N$/067922

Carbon: 0.05 to 0.20; Silicon;.0.1 5 to 0.55;
Manganese: 0.60 to 1. 60; chroffi um 0.75 to 1. 50;

Al um num 0.40 to 0.80; Ni obium and/or vanadium 0.01
< [No] +[V] < 0.60; Sulphur: up to 0.045; and
Phosphorous: up to 0.045. Preferably, the bal ance is
iron and incidental and/or Gk&Mm®ial i npuriti es.
However, the steel may further conprise other

leents. It shall be appreciated that. the .
Ti & steslinsiaely J0mPriae ANRUCHYRE CPBIPTRING b weight spseent:
corrosion resistance, especially to seawater, over
corfy@RENoA&O tofr-B8n steel, i.e. the corrosion rate in
the i mersed zone is reduced. Enhanced corrosion

r esSisea@md@=1% to Or6d;i nrer si on zone is particularly
advant ageous si nce subnerged regi ons cannot be

pr angsgStedey 0B @R NBOEr concrete capping. Al though not
willing to be bound by theory, it may be noted that

| MR HLSO B BSiceNshesi stance results from an adherent
and conpact [ayer that forns in the subnerged and | ow

wat S ' yer is enriched in mcroalloying
el éﬁnén S an%@%?%@ a barrier for oxygen, required

for upjform corrosion to occ It shal]l also be

apﬂ\“@gluﬁ‘ éad&ﬁé(?”?ﬂ'é'”ﬁr%gﬁﬁt[@ é”éﬁ/] é%@si tion has im
proved corrosion resistance to the MC, especially
ALEYIpiagr: ¢lorii0.Odd;lancare to be driven into the soil

usi ng an i nmpact hamrer or a vibrodriver, the various
corRfwsphbsosshopl td 0.845st to the stresses generated

during the installation. In this connection, it may be
2PPTHRe sleedctbraingitd Brairer, eyt gL edbhorsesibnOfs & 0.06 to
present steel is toughness and ductility at high

st bd@ Wtdvel (translated by el ongation at fracture A).

This i nproved corrosion resistance does not sacrifice

8n Trecsi@el aetording tof daimarioars?, wiserelretieosilicon ogntent is from 0.16
performances can be attained: - mninmumyield stress

of talAR- Wih. Mpa for sheet piles and 400 Moa for

tubes; and - mninmumtensile strength of about 480 Ma
florThehetee! gicterding do BEIMMVPa2fair 3.t whersin e nenganese content is
m ni nu c e toughness of 27J at 00C can be
engmgf'w&’nﬁ#hemp%esent conposition. Hence, the

Eresent steel permts manufacturing of sheet piles

nakha pies! 2CeRrdingcita el 1088) Chrifiec BFRRACIRG CI#EVS nyhatein the
oS 58 ORGIply9p SoooCP o ade

accor di ng al so permts

e BB Bk SRB T, e e
of ahirRlm %bﬁféﬁ@\'sdﬁom'zﬁ.ﬁlﬁ% peh gepcentrations (w. 9%

or each of the above alloying elenents are: Carbon:

f

. . 1 | 1 . O - Y . .

To D08 ocbratle ook, St SxPamatai T W el the content
0. @h nidoRiph e Ardanadian &ddéinedloy 10.61 kKNibb] + [VYk 0520 wt.%.

0. 20; Sul phur: up to 0.008; Phosphorous: up to 0.020.

8! thuglen8tcotlng tB%ﬁWoﬁ’@oPW&e‘%&dﬁwge&éinss,W{@'ein the sulphur
expl anations may “be gi'ven as to the selection of sone

el eoopterd ianub tnharier thaes PEHOBI we Ygnanchttse pHosphoessntontent is no
steel c nﬁosiéi ono)'s based on the synergistic effect

of reereRd@nA-020 M- % npr oves corrosion resistance in the
subnerged zone. It is also believed that these all oy

el ements prove particularly efficient against ALWC. As

it 1s known chrom umcontributes to strength but is
primarily used here for resisting to seawater

corrosion. H gher levels of O are considered to | ead

to the reversal of its effect, and the anobunt of Cr

has been selected taking into account the other

. o T A — 4 n 7
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and incidental and/or residual inpurities) bel ow were
manuf actured in the | aboratory. The nechani cal

w@erbogateces of these sanpl es were then test eRCT/RP2008/067922

order to be conpared to the r1e7qU| rements of the
standards. Sanples B 119, B121 and B 123 were
subj ected to a | aboratory sheet pile hot rolling.

le B 125 was subjected to rolling sinmul atln% steel
BI aqltpme ﬁﬁeeaa@w@rng toaBNy oneeithe precadingraaigisy darthgrecomprising

o I DRRE IR PRREEER. o b AEIS T Bemrs reterably

st mﬂt@r@iso(\,ﬂ%rent standards do not prescribe val ues
of inpact resistance). As can be seen sanples B 119, B
¢
18, Thef SePACOMEPIcl SAP P! SNk eflodhf apainty, kb Cdomprising
t hagetopd.65avti%ditardiom.a S355GP grade of the European
sheet pile standard. The B125 sanple representing a
3t eRle étebﬁadzdbrﬁihg thesily e of geprecbgingREaiaty, €dmprising no more
properties exceeding that of the X60 and S420MH (wit
waltham 9i onwt % D'éfp@@@nptmer@bbf a0 fgre dhar 8<004owt. %t. eel
wel ded tubes. It may be noted that for all sanples
dRcihd steg) acodrdiag dml dny eth@rmgahe qmeéedlhg ciarhzd;lha\ﬁatgmecarbon
the prescri bedval . Tabl e | ndustri al tr| al s Test

we resl U aentc gl H?e@%\’ﬁ Oét'e~°r9nHl?srt Ot aseGaculageg HaCPe'Fd'ng to the
sheet piles and t ri al reported here
belfosntilar CEheetlC p gaggg?_kze*zmaéfs AZ1 8 and AZ26.

Sl abs were pr oducef by cont i nuouslasti ng. Z-profile

EA21 8 and AZ26) sheet piles were then hot rolled from
B\eThebsweh@@cen t@ranaronehdwte pegcedling ptalnnrsnbawngl in the hot

St ee es on are reported i
perr0lPd PanATRR @ MisEoslEh B Paiy FRGPUS e PriR b pearlie.
residual impurities). Tabl e 3 The nechani cal
ﬂ)@ﬁtéﬁhﬁm@dﬁa@%é%ns%éé@e|p?¢f§§d”&9et% amreene & the preceding
I

and A5 SEPFERIABLTRBL LG, & ke 186} bEoRH PEekRg 1/ br a con-
thlmjcttﬂss For each sheet piles, two sanples fromthe
web and fl ange have been tested. For the resilience
‘1S%terﬁ%ﬂ%ﬁé'sté@l@%éé&%h@@% 4185 EbiR B ahf Bl &Iblgom made

C, the mean value being indicated in the |ast

colfmm a steel accordingito aoxonesofsdaims t ked8. sheet pil es
are, in ternms of mechani cal performnces,
$6Istbanstradtlive supeaisod sheet pite MEIUOT & roomiisi-voall 8651@%%9 struc-
(EN 10248 - 1) As it is known in the art, wel ded
t ubeEal glements made fpaYa steshascersling b ARy oapof §|€W8$|1n‘@ 13.
the steel conposition of table 5 (remai nder being iron
dndHotrrolldé shakt pitel hwade ﬁfeirdaalteequmo'rdimgesc) ahg\anebekeeiaims 1 to
rmn factured under Cﬁ_nventl onal q%gqr ?uct [ nd tri al
condi CPBIREISILATTIR®S CE%%FPH@'SHH@ rifg g H&)’f‘r %md
subm tted to tensile and fracture toughness testing

18 cebi-well of dubegrand sheethpitestannected with egch fﬂih@roby connec-

anlﬁﬁoﬁﬁ}e} %IH]A%BI %ﬂﬂ%d [ﬁ%sgsf]% Sﬁg %8§Hé¢tgﬁ]9%] s fom a same

aclksieul RAgwsbitich.t he art that such tests neverthel ess
gi ve a good indication of the mechanical performance

e ' t Rl ; ;
001 BB Sorebhdfoa BhE Bl E2eE L & IpBL e apica
f edioMBa) . Tabl e 5 Table 6 Again, the values are clearly
superior to the requirenments of S420WMH (EN 1021 9-1 )
or X60. Fracture toughness val ues obtained are given
for information. Finally CO9-type connectors have been
industrially produced frombloonms with a stee
conposition as indicated in table 7 (remai nder Fe and
i ncidental and/or residual inpurities) and submtted
to mechanical trials, which are reported in table 8
bel ow. Table 7 Table 8Corrosion trials Initia
corr03|on tests in Iaboratory u3|ng an accelerated

o, . L 1 o



