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SUBSTI TUTED | M DAZOLES AS TAFI A | NHI BI TORS The present

i nvention describes a series of substituted i mdazol es
W@200694639 i nhi bi tors, useful in the treatnment PET/B2005/000587

di sease. Thrombin Activatable Fibrinolysis Inhibitor,

TAFI, is a 60kDa glycoprotein found in human plasma. t

is al so known as procarboxypepti dase B,

car boxypepti dase B, plasnma carboxypepti dase B,

car boxypeptidase U and carboxype It plays an
intrinsic part in thQMLWE&ﬁ Eﬁlﬁgﬁémg%cess
during which it is transfornmed into an activated form
TAFl a, whereupon it acts upon the fibrin matrix which
BACKGROEND ORRYHIOINYVIENAIION clot to prevent its
di ssol ution. Inbalances in the blood coagul ation
1.pr ogké&g odikie Inhauphat to be the origin of a large and
di sparat e nunber of disease conditions, which are
| i nkEgs Rweatioreoreing diridludtérd thiRaddd donhedtions Tingerseeall dnqfarticular
fibrin build up is determ ned by the delicate

thﬁ Wehﬂi@{ gs;ﬂ hebyeRmt iR Ll-aahfFaa! stefRs GRERShe "t’odl']@mt connects

uman t he coagul ation and fibrinolysis cascades.

AT TR 4 25 PR e o

nmmal s._have devel ped nmechani.sns o repair.t
anhbith ¢St @ire gRTtEHRE) 4115 FRYSRHGN e # ipdlraint JFtg thternal and
vessel will constrict to reduce the blood flowto the

extaresd makleatpethetilens for high deraumenplicationeefiretary Adllingss of
bl ood fromthe area, followed by fibrinogen which wll
2.pol yp&ciipgorpofPd@rAna fibrin clot. This clot wll
cover the area of vascul ar danage, preventing bl ood
| 0s Decpn@élld siehbisdod ol @ad ghs bresdrilbdnwitle pabtaey dtitl ditciotrted by a
w Il then dissolve. The coagul ati on cascade is

dﬂl?&%n@hﬂ% @ohts fo@% HotohoR a%ﬁerﬁ'blf' é’fsisnntgrti'l~ drill pipe, a kelly or top
brinolysis cascade is responsible for

S t
orflsp 351 Bl aRbeied BBl in he el HE %ﬁ? %%IE Bt ol il pipe
eneration of. a-thro a- Thr.o
st eRD i & SR Satel"“ghn% Qﬁa %ﬁl The drill pipe
respon3|ble for the conversion of soluble
mémber feg epcures sesethes dyuniterepdedr sonngeiion, >@a11¢do Pytﬁ%]r jodgtg typically
fibrin provides a haenpstatic plug which prevents
abolipdel /2 des 1bngm Theetos] jants fmushswithstandi thp ioymalntdrque encountered
provides a provisional matrix which enhances the

At SRHNES) tanfl QPRI ProfAHe 6€8iag tb Preveal driling flaidsth@pimpged down the
coagul ation, - thronbin also reduces the rate at which

dlh, g@% ﬁr:ldn? q_iakﬂ{gﬁ(t)lﬁrtﬁé(@]ntgp}ﬂ;tal?a? el 0B il tB@pfo%tE %ﬁ'@ses wear due to

rino activity of

ults fro act af TA T, rculates
thFﬁ RO S B%l@l %ulg @gmz?,na{eag 0% ﬁFflgcl)ﬁljte 75n in an
i nactive form Thronbln converts the |nact|v a%[}
to thecementienatAlopl (ef (Eymetimes fatied Ay Al [Américah” Petroleum
augnent ed about 1250-fold by thronbonodulin. Chce
Inatitiite] &icd gointy Afinadeip af e pirboehb@ andrahaxanembeyi Niheimpgmber has
| ysine residues fromthe developing fibrin clot. The

et @iBMBlea®f artll arb@ge@aledtinildr ankespishoutdéh ellebokanenidr has internal
the fibrin matrix attenuates clot lysis by inhibiting

th}é'éﬁs Qx'lcpg}nas 19 of Fack it kB 'agélﬁé'tsth@fnaf(é Bp isROYE In a conventional

tissue p m nogen activa and 1ts substrate,

PR et S@shsh@a?#a RS ot 4 3 it fope o fuce

akrlngle domai n V\,hl blndst|g to Citerm

on {hei e ofelbe s Wh%t daghdgmnt gpem %ﬁéé areymads-He Ak f ee%lfface of the
prevents the formation of a ternary conpl ex between
t PA, plasm nogen and fibrintand this inhibits the
conversion of plasnm nogen to plasmn, thus protecting
the clot fromrapid degradation. It can be seen that
| f the eqw I [ br| um betvveen coagul at| on and

T



10

15

20

presence of pCPB and a carboxypepti dase inhibitor,
PCl, a second where the |lysis reaction was conducted
w0 pooslog2epy esence of plasma from whi ch pCPB wasPCEIBROEHN00587
In both cases |ysis proceeded uninhibited. Boffa et
al, J. Biol. Chem 1998, 273, 2127, conpares plasm
and reconbi nant TAFI and TAFla with respect to
gl ycosyl ation, activation, thermal stability and
enzymatic properties. Inhibition constants for .three .
wellompemally theyi #iRiTBIGETHS Iv@r (@1 eHet DA CTRalES ?’eIc"’nglm‘h”“gl Stress in the
am nocaproic acid (e-ACA, )
threadpd andsd iseci@ntbatie Ao rosbelfit vieldcitegnghriithy wapleer of the pin or
pot at o car boxypepti dase inhibitor (PCl). There are
bokarge nunbers of carboxypeptidases, characterised by
cleaving the Ctermnal amno acid froma peptide. They

may 1 gnﬂin\é' 1890mtAt & %dided realB Welldlor @heR AR dill strin% gets stuck in
dependi ng “on t%e type of amno acid they cleave. Basic

o BRI RE ook G RRE K B Bred AR oraue,applied at he
suris Db s e B S0 B £ WS TP toraue

Boffa et al, are too weak, non-specific or otherw se
additionalt erpinection wake:vih $ordue @gcws s iheatsiditionaFmpke-up torque imparts
inhibitors for therapeutic application. Further, .
higher kséssédhi@ the kenmettidiiwhivhimaycéxaked i Weld strexgsh @if ieepin and box
there is no suggestion that TAFla i nhibitors can be

andSGfsd QowARA fAILFEaSE VD@L §obdibilitys 6 Ssikse, ahbrsagfdce make-up
cl ass of compounds useful as inhibitors of

torg;ﬁé Qg&éﬁél? 31%2{1@%?516 gfgr@'?lgg% g&ﬁ}l%f CoRERRXMBE R dHa5 Bipe htgol joint

rinolysis  and thus 't
. €O und re fau useful i he . t fq.
inRg e oarnt e B houl g AT b B higher torque
this assertion, though detajils of a suyjtable_.assay are
stigngB rehaelsOGeLan Bk Fasy dntso Al e S BHEate TRal o torque.
car boxypeptidase U inhibitor and a thronbin inhibitor.
D@itil¢ ahdddaraobojoimte faved awé oolyi amicsteranl snakesun Hegddess but also an
WOOQ 66550. The fornul ati ons are taught as primarily
intésed whakiefupt diealdengnd dirpedsidns ¢hatoradsd bathssholllderspoemalet up under
i nvention discloses a class of TAFla inhibitors. There
; fat. advantages in using a TAFla inhibitor
hlglﬁ/gorreﬁgerélbﬂgl ?nhi bitor. TAFI is activated to TAFla by
reacfign wth thr | B. Fl o pphidhl inRMEVERbt onl
t heséSF i %hges‘h 5%%?# gbsé@gg% %Odibgg;ég}g;u % t({Hgﬁ(?Helgct Y’at omy an
the appropriate site. To date only lar ept.i des. havye
extraedl 18RI BHeRi R soaieral epaker OISt i dpinsions fiac cavse
(USA-5993815). However, it has been discovered that . .
bath shandders/to maltesupndenbigh toraug senditionse 4 gpuble shqulds tool joint can
with a developing clot, is small, and thus can be o
hdvk ackibstainially increhded tofsmal weldosteengfht (as aompared ¢ am API tool joint)
wei ght of bel ow 1000, preferably below 500. It is a

wHhER T arIY R GRE thiGkAtRY €n 3h¢ P FPIREULAD Willioghtincreasing the yield
conmpound as the '"active' in a nmedicanent. They are

Cicaf e ith oral bioavailability and patients
ﬂ%%%@ﬁ#ﬁﬁ%ﬁg er oral formulations. Further there is the

2o St BB S 84 A o s s

nol ecul e. Smal |l nol ecul es are also generally nore .
daybdhshouider ool Spimt By ddiusting Wipensipng rogaﬁlf‘élﬂefﬂ%é*éf PﬁéﬁafaFnze such a
action. This is unlikely to be the case with large )
joir] Sath elemep@rinéledd the rlatpeplengtbs of thebox lvevaierbers pisbage, the pin
TAFl a inhibitor is preferred. The invention provides a

potent class of TAFla inhibitors. The present

i nvention provides as a preferred set of TAFla

i nhibitors, conpounds of formula (1)(1) Wuere: Xis N
or CHnis Oto 3 RLis: a) C6 alkyl, straight chain
or branched chain, b) Cl-6 al kenyl, straight chain or
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hydrogen, Cl1-6 al kyl, optionally further substituted
by OR11 , halo, aryl and R1L 1 ; or wherein R7 and R8
woreapeloeepdi ned to forma |ink, wherein said |iPRI/IB005/000587
C2- bal kyl ene. R9 and R10 are independently sel ected
from Hydrogen, C(NR 1)NR R12 , Cl-b al kyl, said al kyl
optionally substituted by ORL1 , halo, aryl and R11 ;
or wherein RO and R10 may be joined to forma Ilink,
wherein said link is C2-6 al kylene, R11 and R12 ar
nogea ehd thedbrsedy din Telative crost sestiphal thigkegsy @E&l@ x gopteggore and the
al kyl; or when formng a NR11R12 noiety, Rl and R 2
pimmsepdreicthb eel ftoiertinhensiorfsariitheatobl joknt winer endhostar diameteks. i s
C-6 alkylene. pis 0, 1 or 2 Wierein: Aryl is defined
as a fodde RRsMEsred caieoBd 3 Aar dseileddein O UH58/43y. The box is
further substituted by RL , halo, ORl1 1 , NR11R12 ,

i DEAISOUEY Ats thiddds. hahe ik ias a f: th
PrcNi %ai oa kyllflt,egs%o pdée(:lterll OO RL 1, SOPNRL P s a faco on the

en%%é\l %&E&éﬁé@ﬁﬁgﬁg&ﬁﬁg&aﬁ] Igl{;]ogﬁ(%/e? l(i)rrf}]tﬂfsriog?g[ih@ WhnBikichsdf the pin

het er oat ons, each i ndependent selected fromQ S and
and Dot Riseied oty ek "B BTG Pedts et dolichy e externa
ORL 1, NR 1R12 , CO2R11, NR11CO 2R12 , R1 1, halo, .
sh@Nderhaf dzd kin. , AOckatanat leyis)s, b@(v@ytp fthe pin nExy( @cmanﬂ ‘Elle internal
NR1L 1SO2R 2 ,SO2NR1 1R12 , C(ONR 1 1R12 . Heterocycle
shbsldéetedfi theBoas Wihér the naiheinesd fnllytnadentpad nisngrmplomeakie-8p torque,
het er oat ons, each i ndependently selected fromO S and

thdNpoS #R drighGesDfk RYtcPRH WiALRE) Poulier td el dordal borRE@ Pressure. A
sal d heterocycle group optionally substituted by ORl1 1

) 11 J)Iol’l i t
nap R G frone Rt sr T e B fooe ool gy ot
R12 , NRL1R12 | O.NRL R12 . Conpounds of fornula
the ]n)terpﬁgs)%a@égr%\ﬁop{l&rp%]ﬁgfp Ofraceuti cal |y accept abl e
salts, prodrugs, solvates and pol ynprphs thereaof. Halo
i nclThgegbovauanantionsdl 31.8; S Lamircilsgo it otgﬁstAI’Wl and box
i ncl udes straight chain and branched chain. A 6-14
conrtetiereskcipnnitvea leagth otlpedt @ne-tidtdidhe dengttenf/the engaged threads and
napht hyl, indenyl, anthryl and phenanthryl. A
thiBé PRGRISE sEAlld HarcLRAEBRE Eastale-sith sheclengthwitheodnghpeal threads.
formula (I) may be readily prepared by m xi ng together

Foz%élh&gﬁé sﬁéuléeregmlj&ﬂt, Qfesd:HRd iRTUT! 2548 43 BNtk BS" OD and 2-
d or I

esired acl ase, as appropriate. The salt may
ipitate f t.l . .
R R 0 OS5, SE Do secton of e
I . .Th i,call I I f
B S S RIBEIESE L3k 985BSl T o o

and the base salts thereof. Suitable acid addition )

pasiafls Soraane AP tord doint writhatbe gematRIR knfl dPm Rlath langxgasnteaharg section
and exanpl.es are the hydrochl oride, hydrobromn de,

lotesrtht echidencesoldbAtdion iharebyf all@yinpirtasatable plaosfabtatieg tolerances
hydr ogen phosphate, acetate, numl eate, fumarate,

fol 36 Ahf LRI Ele@lafoe. CHIWANEr, tHE 8 hterbUieCRAE tends to buckle
saccharat €, benzoate, methanesul phonate,

t hanesul ghon benzenesul phonat e,
mﬁ?- dF%%%@%ﬁﬁ%ﬁg%ate and panoate salts. Suitabl e base
salts are foynmed from base i ch. form non-toxjc,salts.
and @Shsrpindhe, FRduskE Ssla ofs I%acf Hebf R ih (R e intermal
cal cium magnesi um zinc and di et hanol am ne salts, For_ |
shauldeviseswbgiantialivtlasred at Hierdesigaed Bufage meakeaip, torguepesigned in this
Sci., 1977, 66, 1. The pharmaceutically acceptable
way| tiatigernaf stduilet altpwsiadargef surfaee hereripatotque dndahagdtherefore be
the hydrates thereof. Also included within the present
scope of the conpounds of the fornmula (1) are
pol ynor phs thereof. It will3 also be appreciated that
t he conpounds of the invention will include prodrugs
t hereof : pharmaceutically acceptabl e derivatives of
(1) in which the functional groups explicitly recited



10

15

20

(I'A) (I1B) Those conpounds of fornmula (l1A) are

particularly preferred. Separation of diastereoisoners
wW@er006l0%263nd trans isomers may be achi eved by PCT/IB2005/000587

conventional techniques, e.g. by fractiona

crystallisation, chromatography or HP.L.C. of a

stereoi soneric mxture of a conpound of the fornula

(IA) or (IB) or a suitable salt or derivative thereof.

i ndi vi dual enanti omer of a conpound of f e o

saizelmysesir iy misils ich TegriRRe  patgsh deling HAY-co ‘&fﬂ @%&%glomt 18

optically pure internediate or by resolution, such as
tightenktl Beyong. thefnitislchandrtight pordiiiory thecemiarborggifithe hox and the pin

suitable chiral support or by fractiona
baSd ¥eetioh Hefat. DhisafefllbdtiondilRstsehepinsfaceto cdesd the hfued tiglt clearance

by reacti on of the corresponding racenmate with a

anﬁué é:lﬁét' &‘1@' ihder@f Ldh¥RIdRET ArHR 10888, oftthe pin face and internal
app te Re erence I's made hereinto "Enantioners,

shé*@ﬁw.”o?c%ﬁ% PR MR g R S5 Srore
Chemi cal s" chapt er 8, Eds D. Ager and M Dekker,

i bEsQSEct®PPa7- 1 058-4. Preferred conpounds  of for mul a
(1) include those where the imdazole is substiuted at
any Fpsiding thexyonReptaafdhasingtthe ingznal sherldsbnadedb ptssupipce make-up
the amino acid fragnent. Particularly preferred are

tofquese. S Papnt 6543 804 fdesaribesa stfll hnather dovlle stouldetalctoel;join design
N1 of the im dazole noiety so as to give the (

in ]wlﬁlh desmbshdltubedel Malaz @ GirsdNbecatEPBE NS oo fraupia external
where Ris attached to C4 of the imdazole so as

shhﬁldgxl %ethg g‘fn ﬁgsezli)s L%Séa%éib%ﬂ e tl@?ggh 'ﬁ}glﬁ‘%}%' Box face ft@ 'ﬂﬁablgdk internal

gro cyc group, a

ny. rou or a G ro al_k

sHGHigEh Jrhﬁ “ gyt bsﬁmﬁ%- Pt R %lr‘m%%b‘“e Having
groups. selected from_ a | k

th éntermalsheider SR TR dbe %tegnel P Shouer Froateisk tha the external
NR11SO2R12 , NR11R12 , C(O NR11R12 , SO2NR11R12

shbalder m@CHE) Ry wfficiantyy loodedSo@)ferta geal. Wheexirplong por pose attempts
More preferably Ris an aryl group, G _bal kenyl group

toQ@vertofde thig kil by 5wetihg thb a6« rosistandd taldkfiéction. group i s
optional y sub3|tuted by one or nore groups sel ected

fromyQQaRIch: 5,498 7% des@x’i‘b’e!s’an%e? dedigh AF K¥bubl NIREEEE thol joint

, hal o, aronaflc heterocycle. Yet nore preferably Rl

rou ,

wgﬁ lgg}lemlpg %?Ii\ z%lgghg t SIJ{&{]? esgr g%jtﬂ of 4. ¢ ﬁggagpgﬁ'l]dgrefi connection.
group,_aronatl roc cIe

Thgentseization tra téatp%’%% high O R?r‘ﬁf Gopdigongy the threads
al kyl , optlonally substltuted by a C3-4 cycl oal kyl

arg venypclose tas it ngt auifs. atifidire i eeat pento pieldiag of the pin pose and box
R2 and R3 are preferably independently selected from

cdimebiage or pindbase.- §.%11%492,3 Mopecifieethet thbllgngie ofithe eR8agrd dhreaded
hydrogen. R4 is preferably independently selected from

scad G 8p8R p%{‘%}gcﬁ d@ceﬁh'ﬁ}éi the $Bédd apdakofl th@ fHréAR delsich that A, is equal
substituted by ph eny or V\,herel n R4 and R 0 nay be

for m a [ d S
tojl\% p?,hg?xgy %efzyer an t’73 AzepA 1% yALgé lt}géclt@ée 4 {p%@ cross-sectional
hydrogen and C -3 aI kyl; or V\herel n R4 and R1O0 may be
are@bfithe piobdseromod the buix, cosaiietholré anid 4 isthe 8roas-Rgational arepeef the pin
nore preferably R4 is |ndependently sel ected from
nérsdr RiizonWHE 'iisNteini prdadésaynlgeshall nacetses fiar connection
a |I$ﬁl sai d }Mlaﬁk is C2- g al kyl ene. Il?/bst preferably R4
R5 and R6 are preferably independently
K%% ec?&ggé on1hydrogen‘and G -6 al kyl, said al kyl
group optionally substituted by phenyl; or wherein R5
and R10 may be joined to forma link, said link is C
-3 al kylene. More preferably R5 and R6 are
i ndependently sel ected from hydrogen and Cl1-3 al kyl,
said al kyl group optionally substituted by phenyl; or
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hhaal | oo,, OORR1111 , NNRR1111 R 1122 , CCOO 2 R 1111

, NHSO 2R 1 1, C N o r hal oal kyl Mst preferably aryl
w0 g00pheasyd . Preferably Aromatic heterocycl e i sSPAEIB20&d00587

as abto 6 nenbered ring, containing from1l to 3

het er oat ons, each independently selected fromO, S

and N, sai d het erocycl e group optionally substltut ed

by 1-3 groups sel ected from O R11 , N R R12 , C2R 1

1, NR11COZ2R 12 , R 11 , halo, oal(gﬁ

O h&l-DaPaignt) 5,983,8) 2 girscribes anpthey doyble S'ho Ring Aesign by

S02NR11R12, CCONR 1 1R 12 . I\/bre preferably
regftriER( lj) cthitethe rsony of thei grostefectiont] are of Bethyxecavtseqredplus the

ring, containing from1lt o 2 heteroatons, each
crdsagé‘dﬁ%ﬁsiea@éd f thebBCA®RE bt ao18ald 709%50fié dhbss-seaticthal area of the box,

het erocycl e group optlonally substituted by 1-3 groups

(2)@%_@@& Fa‘fl Eé(’)' iDtH% th?eaﬁ% EN 13S|§| ?F%l;dﬂf ;&ll%:h &Q tfgbtg%ld%%? )thaNtH(gjc)oGnterbore

O2R 12 , S 2NRL1R 12 ,

Se‘%ee))aml !I.ei%&l(zae atlj%"@ftI E)luécﬁg? ably Aromatic heter ocycl eis

defined a s menbered rin cont ai_n r.o

o A Mallergareniines e RO BRUEHY UF St ehiip BTy shovlder

S and N. Preferably, Heterocycle is defined a s a 3-8 .
andrethdrefoee! indremyes et trsiomey smengfﬁlofzthn eqoapessioans Howgegs, drill pipe

i ndependently selected fromO, S and N, said ring
joilRiwigh Sidllefatheshdaaperp &rqmralshb!staaiaﬂy abayd roi&aaomk of the pin with the

het er ocycl e group optionally substituted b y 1-3groups

1 APDZGL NRLE@@8iIRbRal, rig ti
O%hﬁﬁéﬁﬁf(é LS cgﬁ’i@a%gfﬁw ?xﬁﬁ% oal kyl )}0 S0) PRI T rig time

rec%%&)tP g‘%e}ky %ﬁ%&%@fhoﬁ%é\lgéﬁ%gnm% Qd\lﬁn&g'ablyb ﬁ@le shallow

erocycle 1s as a 5-6 nmenbered

taneR GRS PIOEPUEY SHOP BT & %H%hae%égﬁ Pl ocnse
being saturated or partially satur at.ed,

convesctipn ayist be gahiy Lo plisnsd 4P IayO@u”béqaﬂtlﬂﬁeéfsfeB&}e o gglliggp Jurther,
selected from OR11 , NR1 1R12 , CO2R11 , NR1 1CO2R12 )

the sHalldw, tapealrequitehla gk dask ko the lopited toal joirt lengtl oherp fheiconnection
OC(O R11 , NR11SO2R12 ,S2NR 1R12 , C(ONR 1 1R12 .

is NOShcHRR&T £ Rladr oHBlerpecycl e is defined as a 5-6
menbered ring containing from1l-2 heteroatons, each

i ndep g;gr?cﬂt i i § %fs()?ilo{llﬁé’ RbivenBofdldhPlad F&ndl dEél@lﬁ; which inhibit

bei ng rate or p tially saturated. Preferred

op?;n oiﬁ?cﬁ@%%le{ %h%r ﬁ%s §9IF BV %m% én@&hy d6d in particular for double

-/ -im. dazol -4- yI ) rret hyl ] pent an0| c acid (Exanmple 2)
sheul)iel( ¢rdj pipe Mipto- 2- [ (1 - n-butyl -
H i m dazol - 4-yl z)rret hyl ] pent anoi c aC| d (Exanpl e 5),

(+) -TIRricG-atinfonbjoints fie alsp ghrasgpyerized by a thread form with a crest taper
Him dazol -4-yl ) methyl ] pentanoic acid (Exanple 7) .
thitthatCRE) thStapsi obthe tiréads: iRiidasalftde yttavhedgtaypegstiingiates a prior

acid (Exanmple 9) (2S)-2-[(2-Am noethyl)am no]-3-(1
i “whet {8 H&f e Webtd ORAAOEME a4 qle(di»eadmia er Ty of the
arfz@’f@drflg%&éﬁ[(z Am%ethy )am no]-3-(1 -n-butyl - per Lu

g 53 ok | r%«%%ﬁa?% &ﬁfét@%ﬂ?n hfeaddbot 39ia load flank 35, a
cr%%'éi“ DO 1 rssst-righ ratigsdS Y €yt gk 33 When stabbing

H-i m dazol -4-yl)propanoic acid (Example = = |
el@0ymapf thewlridlriipe joins{(s.r Hebbieg ¢ pip-ipleg) b@msnae\gtapwhat crests of
-n-propyl -1 Himdazol -4- yl)nethyl]pentanoic acid
odeElanaitevill) octistorpileeic to mest phithnthadadorestecditiether. Figures 64,
conpounds of formula (XXII1) and (XXIV) (XXI11) (XXIV)
Wiere R1, R3, R5, R6, R7, R8 and R10 are as descri bed
above, R4 is hydrogen, niss0, Xis CHand R9 is as
descri bed above or is an appropriate nitrogen
protecting group. Appropriate nitrogen protecting
groups [ ncI ude car barrat es, parti cularly BOC and benzyl

—y o
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Conpounds of fornula (1) may be prepared by reacting a
conpound of formula (I11) (I1) Wierein Rl, R2, R3, R4,
WORN06BBR64R7, R8 and X are as descri bed above, ROT/IBR0@5/000587
are as described above, additionally one or both may
be a suitable nitrogen protecting group and R13 is an
appropri ate oxygen protecting group, with a suitable
reagent to renove sai d oxygen protecting group.
Appropri ate oxygen protecting groups include ally] .
6Bgemdwp£€ illstfatel ATOTHTORWS) andhbex Al heme HrbheddossihergHith Figures 6B
substituted by aryl groups. Suitable reagents and
and 6Gkhbivdms cioss seetioneoSthe dhgadsupisthe pin ﬁ/@hg blek $n Figure 6B shows
those skilled in the art and may include hydrolysis
the2Bdsthydr STOBB Hin 8 restiflesiethiBhaad/cpestsRAD dfshe bok t5.oganFigure 6C
protecting group, it nmay be necessary to renove said

sh&ikd raogﬁgtécgf of ﬁgtti) Nl O Af bith i§ 8aRlite@NoGhotd bin Wakikily with
a suita d

e reagent to renobve said oxygen protecting
Sui,t abl.e nit t |
refBrR b 3 oau e PESTr o oL S 8 SRR B ERHR J5-sta Rk

33??4‘@%&&82@&%,&%3 tcgmggt%@s%i% %ﬁ%ﬁ, i ’15% g?ﬂlk%‘ 3pg36", stab
and X are as described above and R2 is hydrogen naY be |

flapkep3y 3%, 61 bothcampupetsiapéntiyodamaggd (ngpr ghederesis Y1 Al especially
accordance with the followi ng reaction schene(a)

bebisComps nEsll @fest o tasdafldnk\gndnayst e stabr flank tayiipypicalys found in
step (a), a Wadsworth- Emons reaction between

coié BHAGS 0 Loidter kR if MAmaptideyhbt oddk %nr%bbﬂgé the pin tool joinf

onduct ed under standard conditions, such as scri bed
| o wdle: jaints8 i fhated by th
eristi T &y fiedonogfisbos KR iqimict uSuectedfis A0 Bacofbated by he
. phosphonate anion with,a sujtabl e.base. such as NaH.at .. .
st RS B BB R e s e S P arse: P fiction
aldehéde at roomtenperature for 18 hours. A SUitﬁgéig "
factot oEPOSibaIthropd crests-Hhyidr areekrholdpe iy iherad dapersp ey fgn 2"/ft.
(I'l) may be forned by process step (b), a .
Selfylolsl digg macans rthat he soatgyintsemusirtre fodciblyt sepgratedneldreitig the threads
such as catal ytic hydrogenation, e.g. 10% Pd/C at 4

pad bEfe thrBaPéreab 6ahdlchialpleadns gflling hahotheodamage.
et hanol) at roomtenperature to 60C for between 4 and

3,72 "Aliincallbn BY OBfebls ARtk OBl hydri de reduct i on,
e.g.” 3 -5 €eq Cl, in nmethanol, at

L Cu
roo u%ﬁ%ﬁ%&g%& 5P il\RMfiGn i '%ﬁ }}86%@8@ PR st@inS BorBRction, in

con ve an asynmetric rogenation of the

al. kene, bond., Such nethods are ] Q
ey § AR mipeapol i ap enne Vel AR B A s,
Synt heti c Met hodol ogy" chapter 9, Eds.D. Ager. and M
EastAngther ghjes of theyggentjogpnto proyiden 3111521@%0%1&% (fithsenhanced
of formula (V) are conmercially available or may be o
yipldepae dhirycteristiosivérilesimilianepusy having & Iwds-vpeiims chaapteristic of
to a man skilled in the art. Reference is made to the

a QreBRicHal APS tdd§sind. bed herein and to G Shapiro et al
Het erocycl es, 1995, 41, 215; L A Reiter, J. Og.

Chem,, ’ ivé 6E4he Brvettion-isP@hdtbeideta &lill pipe tool joint that is
Tot PAispsdc opetive Sidhe Hyehtiopit ol debbadh et al

Tetrahedron Lett.., 1997 .38 7937, I

chyFacl @268 bR piSingastredit s Al gl oy e BB R hgn that of
where R4, R5, R6, R7, R8, . R9, R1 d 3 are as

a geneRiional camseton Al cgmp%ra@ﬂ,mﬁéyg H@%F%%P}é {peps, about the same as
accordance with the follow ng schene. (c) Conpounds of

tht comventiofalicpnmayione prepared fromthe conpounds of
formula (M1) and (VII1) where Y is halo, under the
conditions of process step (c), an al kylation
reaction. This nmay be carried out under standard
conditions, typically 1 eq of (VIl) is treated with
1.1 eq of NaH, before reaction with (M I1), 18-crown-6
(cat) at reflux for 18 hours. Conpounds of fornula

o —~— —~~ —— ~A N o ~A N o
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R6 is hydrogen may be prepared from a conpounds of
formula (XI1) and (XII1), in accordance with the

w0 odobodeny reacti on scheme. (e) (k) (1D ConpounpiGT/mE2005/000587
formula (11) may be prepared by reacting conpounds of
formula (XI'l1) and (XIII) under the conditions of
process step (e), a reductive alkylation reaction,
performed under standard conditions known to those

skilled in the art, Suitable conditi i, ncl ud .
r eadtniothsr phieetof pgiinysntiqn)is |t%pwgleﬁf@gf?€g%8 g!‘g]l(f Bl’ﬂeetoouomt
acetate and sodi um cyanobor ohydri de. Conpounds of
wifhomithproféd Yhrewde fozinninReprilsinstiarayithemotmtianyie dhiepd dgper such that
conmpounds of fornulae (I1) where RO is a suitable
enfrcb@ BRI REkTstiG resudtip by optional process step
(k), renoval of a nitrogen protecting group;

apPPr R b BiecRdbE ih%riﬁvérﬁbntlbeo% QR3] toRf jotit Wi Athread design
protecting groups P1 are described in Prot ective

ou ,
thage R aes R HseR LS PEEpos PnEl bl steBoodfp py box during
Appropriate conditions include: BOC deprotection: 6N
In%ﬁu@ous hydrochl oric acid at roonrtenperature to
reflux tenp, for between 1 and 3 hours; Benz
depriutosier i ahiect difse| invenfioneisalo providet 7 6opl JQ“@ degign with a box.
NH3, -78C. Conpounds of forrmula (XII1) are
coGRETHREE lenlsthy slvii ltiednl er equairay thee ppr eqrarledgthyin metérotwsavoid box
well known to a man skilled in the art. Conpounds of
but:ﬁliﬂgﬂ a (Xi1) above are commercial l'y avail abl e.
Al'ternatively where R, R3, R4 and R 3 are as

desc o*%ﬁeq' Ee%y Bf t qgv%ﬁlo'nsi's_lg?/ gf&%na tdoll %Mnﬂ@ééll%lgi{f’ipé%%ﬁzed by

by t'he Fout |sc ose m Acta

pr%gag'?rﬁ %ulggsgl %dsq%lagncga@r bﬁ(glgi,er e%) B@& ?og%rgt\?/l% Epaolléﬂgg‘ of f70% of each

formula (V) and_ (X V) under t he condi t] ons, of rocess
otherder qriimizationcatilordraamyingabily yoEim FenBrRcEPaRlEransgs: )

may be prepared by reacting conpounds of formula

( Xi | Adotherciébject o€ theoimgrentiaonis tofproyde @ ghyead Epm( 9y tool joints where

descri bed above. If a conmpound of formula (XI1) is
créaoLicFeetwidpaieoRArdads Malle bibisiag éssubkthrtiallygnpemtals  of

formula (XI'l1) may beprepared by reacting conpounds of

for inddABof QO biRiE PihRiDERSS f&t @Bl joints that
(e) egé:%lﬁé% damggemt Coﬁpoundg) of formula (X Ia) !

B8 e e R S R P SN SR e i i

may al so_be asymmetri cal | repared from ound
O HES SIRVA S BTE PP R SR TG SOTARE A% fltne load
foll ow ng reaction schene. (D (g) Conmpounds of fornula
fl4nkv) may be prepared by reacting conpounds of formula
(XVI'1) and (XVI) under the conditions of process step
(f) anSabodbjkapf thsinvertion & talpkytidt k direadfwti which (1) provides a
conprising reaction of a halide with a suitable

regﬁ&ﬁ%&&a&ﬁféeﬁt&ﬁféhhﬁ QR (HEEAd Rt JUKE mhaXintizidiewonfabedrea of the
Engl., 1981 , 20, 798). Suitable conditions

10{;1(%?1@;&,](@ Igl OA nlgpgig‘{i h Q%ééi) (%?%ﬁiv!/é ?E ?a[r%& Céltlt():?/l areas z%t Itléenpnmary
RREREN e R T

conpounds of formula (XV) under the condrtrons
topquscepacitytafthe jgint, @dréhredu%rthe pehehiliy ol jyaming %@&Omrrctlon-

Angew. Chem Int. Ed. Engl., 1981 , 20, 798. Suitable

conditions are 5eq of 0.25N aqueous hydrochloric acid

at roomtenperature for 2 hours. Conmpounds of formnula

(XI'l') may be obtained by nethods well known to those

skilled in the art or as exenplified in the exanples.

It should be noted that conpounds of forrmula (XlII) and

i nternedi ates thereto wherein Ris not H may be

produced by couplrng conpounds of fornula (XII) and
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hours at room tenperature. Conpounds of fornulae (1A
and (I1B) where Rl, R3, R5, R6, R7 and R8 are as
walemenidsed above, R2, R4 and R10 are hydrogen, PERRIB280SA®0587
descri bed above or is a suitable nitrogen protecting
group, nis 0 and Xis CH may be prepared from
conpounds of fornmula (XXII1), both the E and Z i soners
in accordance with the follow ng schenme. (XXI11) (b) (
) (j), (k)Conmpounds of faornula (XXII) may_ be prepare .
fro SREEIEC SPICHY ST theirxention 13 (@ dEpVidea RUERMS1der i
condi tions of process step (b), as described above.
pipkpiopbjmintatheranierizedyoy pisr usse and ngurgerbogsslengtbs sued that stresses at the
carbamates, particularly BOC and benzyl groups.
priti:@¢ @88 s&édo@BarfyBhouldyts e easbet & eindilie trad agsymeetion tadueyincreases
usi ng techni ques known to those skilled in the art.

gyl a (XXI') may be prepared from
ar%%%%& B8 EheQRonh QBH

unds of fornmula (XXI1) under the conditions of
procgss, st a. l.wsi eaecki [
ay Dt e & DB I B A o 3R oh, Mfnced wal
appropri ate. unds .of fornulae (IA) and (|B y
th*agnw BpReSHE th%@%%ﬂﬁﬁ PEVIEHBTIPRC Wtjowﬁﬁwﬁgt%?he
conditions of process step 0), resolution of the
enantioners, followed by optional process step (k),
renoval of the nitrogen protecting group when RO is a
SUTMM ARANOM DHECINVIENTIONp. | n process step (j),
i ndi vi dual enantioners of a conmpound of the fornul ae
(| A)Tier objeBy desyrited sbospadads bythr ethet fitatwny asdicidvagageg of the
H P.L.C. of the corresponding racemate using a

in®&fitlof Rk ifeBipoRdted UPP AblL1O Shdddr REAEDBA joint having a pin nose cross .
crystallisation of the diastereoisoneric salts forned

se@ﬁ'ox{ %r%? Whg&t igfat HH% fg@{ {)&5&1‘? '39 icfﬂ%er 5%%‘12 g?faggx%fttﬁe @ross section area

Sul € opticCa ve acl

ropriate.. Reference js ma herein t.o "Enantioners, ...

o B SRt LEh G oL R oS T Ty heeall i ) REed within o
publi shed by Wley, NY, 1981; and "Handbook of Chiﬁal

ragroof kesveen aheupbt Erang 1.25ash per fagk profeigbly abpiick 445 meh per foot. A
| SBN: 0- 8247-1 058-4. Conmpounds of fornulae (IA) or )

préfeBed wWirer ¢ @ cR@pianibe betyebe adbwer lirat of rlddrincbmso derd delopv which
formulae (1A or (IB) where RO is a suitable nitrogen

the hghe€ bingatibed 4P siizced perpndly ¢xcoatthat @yeiped foy ARIeoalyaints. The
of a nitrogen protecting group; appropriate conditions

uppef 1th§0{ eAOah pef bt ti§ Q4RI REPSRCHKIY yEIQUBRUBFARR tool joint

escribed in "Protective G-oups in Orgdnic Synthesis",

2nd edi.ti.gn, T. Qe . . .
A PRl hde (S80S Muirgsed it e forsignal of the yield
i ncl ude: BOC depr.otection: 6N aqueous hydroch] ori .
strgngth of 2 @eaﬁmleﬁ%ef% genmepiPny 8? E‘EIQP‘F@PILBYSIZF@or Jﬂi&%ﬂé@ﬁedltapef 13
and 3 hours; Benzyl deprotection: dissolving netal
abosti lidY$ areh ger gootNaWithi the B nose7gossCRnepiom sige apfspecified above, the
formulae (1A) and (1B) where Rl, R3, R5, R6, R7, R8
leagttl of thé pinafosdés provived tabewboantl0 R2,1. Fdmentie debfteshoee length in
hydrogen and RO I s as descri bed above or is an

or@BPICRhi R rﬁ'ha{r? Q08 RefInahSCiHoN e 5@eRes B¥reatif® ab@ similar rate as
prepared asymetrically from conpounds of fornula

XXI.1 | re { I ' Lther the E or Z isoner, in

tordue dbe 25%88 é‘@r\% a?’ﬁfl%%qg dflge gdg:rﬁllegﬂﬁéds? cheme shown bel ow.
(XXI11) (d) (b), (j). (k) Conpounds of fornula (XXl V)
may be prepared from conpounds of formula (XXl I1)
under the conditions of process step (d), as described
above. Conpounds of formula (1A or (IB) nmay be
prepared from conpounds of fornula (XXIV) under the
condi tions of process steps (b), a hydrogenation, (j),
resolution of enantioners and optionally, (k), renoval
of the nitrogen protecting group P1 when RO is a
nitrogen protecting group. Process steps (b), (j) and
(k) are described above. In an alternative enbodi nent,

o Y r o ~a [r—— [——. ——
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Compounds of fornmula (XXII1) where RlL, R3, R5, R6, R7,
R8 and X are as described above and RO is as described
W@bweeow9 a suitabl e nitrogen protecting groupPCHYB2E/000587
prepared from conpounds of formula (V) and (XXVl) in
accordance with the reaction scheme below. (nm) ( )
(XXI'I'l1') Conpounds. of formula (XXV) may be prepared from
conmpounds of fornula (V) and (XXVI) under the
condi tions of process step (m, an Al dol e .
¢ adhe dneadstiredtee Famarland e tuged of fLBG e fhodsred pipe
wel | known to a man skilled in the art. Reference ifs)ﬂ{
_also made herein to "Advanced O i,c Chem stry". (4,
joigtiiyhariieEgey BY i CRE Do RO DeSEh Sangor i T and a
Conpounds of formula (XXII1) may be prepared from
conpounds of fornula (XXV) under the conditions of
mi@&oﬁlﬁﬁé Suep, E?aboﬁtnorﬁzl-lﬁdﬁ Shé A8 ghe@p tof @Fund aevital ABdhgle of the
e treated such that the hydroxy group is renoved
directly in a dehydration reaction, or it may be
th@hdgm nated having first being transforned into a good
| eavi ng group such as a tosylate or nesyl ate group.

%%?ﬂ%ﬁ%n{gﬁ;@%&ﬁaﬂ Bﬁ?{%d;{d)ss’ Cﬂ‘f%ggsg %rac@izeﬂy% sk flank angle

re as ove, RO I's as
eSS SR e SR R P 0l B g nc 34
de(gf)ge(%.()nyﬁg %ﬁ%‘ s%teﬂ% fq%q%: gr%&d%?ag»gm\(l\%(% H‘?%?Pgogﬂ%g rem@rgfg}rggvload flank

formula (XXXI') may be prepared from conpounds of )
anflerimabeut 3RAAgyecan d hbstabuflank(aagle) of 4théegsees erablies thesconnection to
descri bed above and P2 is a suitable nitrogen
mYeQasity chgeditlpafierndsibind) Gascansharddotosa ebnymtiorals3 (s tlegree stab
(m as described above. Conpounds of formula (XXXl I)

ﬂd%yangf%%,pé'se@@'i &g g%\%ﬁhg ORBHES ] shape il anératovwt BRSY without
the co

ditions oOf proCess step (n) as described above.

re%cfi?g% %g%)a?afﬁt ]21 eran(}fltﬁe qg%l ﬁﬁﬁ( d Sreﬁz%ﬂq?agﬁl;gSMe I§§eferred drill

are as di scl'osed above,

di scl osed above or,.a nifro rotecti I, QU nis O
pigETRESTEN G BEEH DR L T SRt PE O Thds of
formula (XXXI'|1) under the conditions of process steg) ,

( b) , THeothreade @rchglse charagsrizaddly the)roots siihe dhraads heingetprmed in a
above. Conpounds of formula (XXII) where Ris not
shayesfggortiomyf aeeltibtai hethefman theepstsiuse afcrdsbiaped which slopes at
(XXI'l'a) under the conditions of process step (r), a
arC&PpRLitd hol @B BBt ofIHE HabdEtap@nisld, Ol d¢rogttaiste slopigeat an angle
descri bed in process steps (h) or (p) regarding

b . i HoVdrad R i@ amlik &) Swhen the pin

o B hins BRGNS pciFies SR Bloterfl o pgnania P
cqnditions may.J ncl ude: 1.5eq of base (eg Cs2CO3) and
anﬁ%é’ééﬁfea‘ils ap Q%P‘a*‘iqctﬂégtﬁaent " (eg RBr), in DVF at 70C

for 3 hours. Suitable arylation conditions . . .

i ncl Tfestrueye of thrrihediyon prodyecs tg? a@WFﬂg?%gﬁ%ﬁt"é’J ects identified
catalyst, 2 eq of pyridine in DCM for 2 days, under a )
atetve coavande it dirppessdd areducédPstyesS. conegntration in the thread root while

Tetrahedron Lett. 39; 2941 ; 1998) Conpounds of
mhREMh rhdximudhesadR areR3f RS loaB5flarR6andRiminiRBim Rereaddepth, (2)
R10 are as descri bed above, R4 is hydrogen and X is

alw)){f{ ﬁgeﬂrgg}‘]\"&txﬁfﬁp GreRS QY 11RO &)Qi%r?fanﬁgse@&‘i’da%l QhbSldBRtof a double

ogen Is attached to an I mdazole N atom

may, b repared from cqmpounds of , for in.
stgatis dod 85 Brrebh Pt B B Sath bl bt B e Biaty and )
P) &?XVII)'(q)Canounds of formula (XXVII1) nmay be
regress dhecprobiiiy  daminaths copsetioa (XX X), where R4 is
hydrogen and one of RO or R10 is not hydrogen, by.
process step (o), a carbony ation reaction. The
reacti on nmay be perforned under standard conditions,
such as described in Tetrahedron 1996, 52, 5363.
Appropriate conditions include reacting leq of (XXl X)
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Al'l of the above reactions and the preparations of

novel starting materials used in the precedi ng nethods
wae@eomovent i onal and appropriate reagents andPCT/IB2005/000587

reactionconditions for their performance or

preparation as well as procedures for isolating the

desired products will be well-known to those skilled

inthe art with reference to literature precedents and

t he Exanpl es and Preparatlons hereto T

i nvdeithivad i Hecharasterizad by sniberadaicho @Fwﬁﬁg @ijop or greater.

and pharmaceutically acceptable salts, solvates and
Thermeferrgd thived eitth fipmboute.286 andhedThe peeferredrdell pipe joint is also

i nvention further provides for the use of a TAFla
chirdBieRddBy h8 14npeh G 1P pindridse BedfondelfigdiboaneRs irfches Witk the length

treatnment or prevention of a condition selected from

of i QIRRM 63 s¥ibE '591?@&1851951' ich.2Fhe Slo@Soctiffdl ABda of the counterbore

scarring, cancer 'brotic conditions, inflammtory
se%sﬁﬁ(?ts t?x% Ibﬁgdtgtlehcgc?]sﬁ gﬁ%}ol%laf 'rerS f‘@]?énﬁitﬂ ﬁk% tn&f latt thte ?xghose the cross-

body Preferably t he TAFIa |n itor is a co

scotigmal e ) thE<PIf SSEHqL RBPHFISF ity DORRETRGS: f%h@wdlength of the
present invention provides for the use of a conpound

confiectes fubals (dry selected piugh rthatethei seeneth af éleep@%tmeéteé dhyeads when
sol vate or prodrug thereof in the preparation of a

tortfadiis appldd fsosubstagtidllye gtearntthar ther evempth onthef pia nose or the box
condition selected fromthronbosis, atherosclerosis,

Ak OBSthe @ﬁsﬂ@éct§ﬁ JT i Hn oppeteithe Bdxiodhiegbore.

oond|t|ons | anmat ory "di seases and those condi tions
| ev gﬂse t:%nle{()nﬁt ({)frtgmd(%gp&??%%a Ic}%[nt1 e | nv nt |ng§1§1gly firét Biameter

wlp?;ﬂ?‘é%q%%sﬁsg tt?o%?oggéqla{nggfegg&as ﬁ%%t %@% J&’é a[ll is thicker opposite

scarrin cancer, fibrotic conditions, infla to&y .
theliseadscibamatits RedscinceHen to BIREIRHEEHETHFERY (Ofthip gpicetion at the

mai nt ai ni ng or enhanci ng bradykinin levels in the body
thidadch conpri ses adm nistering a therapeutically

effective amount of a TAFla inhiitor and

pharmaceutically acceptable salts, solvates and

prodrugs thereof to a patient in need of such

PRAWINGY nhi bit
BRIEE R R RO ol DRAINGS Ded herei n
Acc lgé &}‘gl)v}’ngr% Qﬁa@fcﬁ%@fé‘to RM £ ia Qe (RO biHBSdiM HBS RS iEntion of

trea ing or preventing osi's, atherosclerosis,
ﬁ.HeS|ons der mal soarrlng, cancer, fibrotic
WeGRdi ti ons, i nfl ammat ory di seases and t hose conditions
whi ch benefit fron1naintainin8 ﬁr enhanci n 4ad d% 1
| eveFiguienl istecrpBehgction aHbe bup il eipesapHams d9tas g end by a too
therapeutically effective amount of a conmpound of
jofmmnedrding it) thenovepbianmaceuti cal |y acceptable salts,
sol vates and prodrugs thereof to a patient in need of
suchrighRad [ enldriged oided-seution filtlistratiors ofihe teotgoigs shawieg pin and
nost conmmon cause of death in the devel oped worl d.
Qlthfead 961 Sccording to the
B G O e e e ead S Sccorine
égredu0|ng thronbus formation. Al these agents are
i Y% ated with varying degrees of adverse henorrhagic
side effects. Accordingly, patients being treated in
this manner will require regular nonitoring in order
to avoi d adverse bl eeding events. There is a need for
an antithronbotic that is efficacious but does not

- cause bl eedi ng. However this would seem i npossible

gi ven the inherent contradiction between stopping clot
formation to prevent thrombotic di sease, and all ow ng
clot formation so as to prevent the patient
henorrhagi ng. Surprisingly this has been sol ved by the
conpounds of the present |nvent|on mhlch are a class

o —— g pe— a s A a g g,
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di sease, angina and other fornms of acute coronary
syndrones, dissem nated intravascul ar coagul ati on,

W@ epsioxe64pul nonary enbol i sm enbolic events sePCHTR20§5/000587
to cardiac arrhythm as and the prevention of
cardi ovascul ar events follow ng surgica
revascul ari sation or intervention. The invention al so
provi des for a nmethod of treating or preventing

thronmbosi s, particularly myocardial nfarctjon, dee

vei Ariguse dnip @8jcslarged @R%ﬂ:se%% gt a thigpd ?OTE’e? thegin eis and the
infarction, cerebral thronbosis, cerebral enbolism

bop direplestmiwinastetbad logid flaaks roatragil seeshfvdmes apd fapehagearding to the
acute coronary syndrones, dissemnm nated intravascul ar

in®eRagaw ation, sepsis, pulmonary enmbolism enbolic
events secondary to cardiac arrhythm as and the

Preventl ANs f efBfedh QURISERN TUeREsE sétloh @kROthread form showing
i ntervention surdery which conprises admnistering a

t ' | ff ' t : .
I A T
T R PR A

whi ch are suitable for treatnent by the present
whiclvtapers ehthierseing dagleas St phihielgreedsndi t i ons. associ at ed
wi th hypercoagul ability. These woul d incl ude though
not Hijured 64, 6B:antlad diusiatmpoatiblercresamtedgingafiprior kitistabbed tool
deficiency, protein C and protein S deficiencies,

joR Wit BERUchti¥@d drest@PédnBles AfaneH tAht dftheheeadssb] ect s
exhi bi ti ng hyperhonocyst el naeni a or honocysteinuri a.

The.lﬂél?f%? Ak Zﬁ}’?@*ﬂﬁ&@m{%‘ LI YR %n?%oﬁtﬁr@z[c@ HAtth&l join with a

i ndiccation the’inprovenent of” organ function seen

o Sy BOBRE) ROL R e R BRI e A per
v a5 Tl 19F e orre e 15 S o s st

such as percutaneous translum nal coronary .

rading bbileabtegd fopmabf Figyre Sealbows tha ppl theends e centesrinteathg box threads
bypass surgery or any other forns of surgica

cakier ASa Witk dosaéntdnalbthrdad f@imsent i on I n t he present
i nvention, dissem nated intravascul ar coagul ation

i ”C'Mg§é 9l s §oRdbl | BBFideeBUtdnE Goff hOEpiaBle’ WPRECEWAR preferred
|

activ on of the coagul ation process. This m ght

ccur ac Ly thro l f apt
e Kb Uk BoL RS0 e QBE A AR ot o e
e rspm ot R SAE bRl SET5H T AT e el excesive

circulation, grafts) or though generation of
tumsdma stabladk to shuggeof hewangatioansf usi on reacti ons,
| eukem a); or chronically, (eg. toxem a, malignant
hypertensi on, severe liver cirrhosis). Deep vein
t hronbosi s al so enconpasses what is known as 'econony
DES2TaPTYON OFPREMRFED EMBODIMENTSOB/THE SNVENEION
to endure cranped conditions for a period of tineg,
such as those sitting in cranped econony class seats

on arpl ﬁ%ﬁg’l&f%&%%&%&ﬁﬁ&vﬁ@mﬁ%@n@é SRIbBARYNEEBy k&@Erence to the

the use o ! inhibitors and/or TAFI inhibitors as
at%ﬁﬁ«%ﬁ%%qr}gs ?vg}clhg%léﬁgéfe %Jrlen?cgaprpugr\éﬂgﬁsg tpsallﬁt% g)lf %‘Sevﬂgpegé@h% IFurfcgtool joint

arterial stents; and as a coating on extra cor rea
ofithe siyertion: (Ferespandeags belween rarergaceighers Qr\ﬁlrﬂj‘r'%%%i ows:

ki dney di al ysis machi nes,to prevent thronbosis,

particularly myocardial infarction, deep vein

t hronbosi s, stroke, young stroke, cerebral infarction,

cerebral thronbosis, cerebnal enbolism periphera

vascul ar di sease, angi na and other forms of acute

coronary syndrones, dissem nated intravascul ar

coagul ation, sepsis, pulnonary enbolism enbolic
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resi stance and the group of conditions commonly
referred to as 'Syndrone X' . Syndronme X is a term
w@bdaoen9esed to group together a nunber of i ntePCEIBRDEHD00587
di seases. The first stage of syndrome X consists of
insulin resistance, abnormal chol esterol and
triglyceride levels, obesity and hypertension. Any one
of these conditions nmay be used to diagnose the start
of Syndrome X . The_ di sease may then progress with one
condi t i orR¢fergacgyumbet he developneh@9$ﬂﬁgﬂ%ther in the
group. For exanple insulin resistance is associ ated
with high |ipiBod evel s, HgpertceRéimgietand obesity. The
di sease then cascades, with the devel opnent of each
addi ti onal conflinti on i ndlipakinggDiameteri sk of devel opi ng
nore serious diseases. This can progress to the
devel oprrent of Cdi abet es,Cduitatiag ofljodessqupasd teehjoint
di sease. These di seases may lead to stroke, myocardi a
infarcti on and’@pgan f aiRipe UpseChmeePiaroeted t r eat ment
of myocardial ischaema in clinically stable coronary
artery di seasdlizs predorfovhtleint lnesi Piaveten at actld end of
cardi ac workl oad and enhaia¢e bl ood flow. Such
approaches cl early reduce nyocardi al ischaem a thus
i ncreasing quatig,y of |iTel JdavnewerDishteeseat 8 hiiddlegogion
have little effect on thgjmat hogenesis of coronary
at herosclerosis which is a chronic process of
conti nuous renpggl i ng ofTdd1goiuPOGI Biarhétee | N response
to varying degrees of vascular injury. Arole for
thronbus formayi.on in the,Jpagiopéyst ol ogy of stable
angi na pectoris has recently been highlighted by

several indepenslent groupSyer Tl pemati on of
nonoccl usive thronmbi not only restrict blood flow but

due to inconpl efe endoge@@#ﬁghypp%enay be i ncorporated
Idifie

by the arterial wall as s pl ague materi al

enhanci ng_the ajher oscl efgld foREAGERAver ANG ! ™

adm ni stration of a TAFla Inhibitor preventsthe
f {1 oaci ous. trentment whVBR BT oo SRS RETigk 28 T 0
angi na pectoris, Wthout r I present, they cannot
be incprpprated4!nto.thérégggg?al wal | and thus a
i sease. The prisent. | nviANTONEE S5 provi des for the
use of conpounds, of formul a ( and pharmaceutically
accept abl e saIt@, solvagggp%RQQSrodrugs thereof in the
preparation of nmedi cangnt for the treatnent or
prevention of éﬁ%eroscle’gsis. The invention al so
provides for a method of .treating or preventing
at heroscl erosi s ich co ises admnistering a
th ticall ffecti t. of d of
formila (1) andohar macelft EHNGOFEcept abl e sal ts and
prodrugs thereof to a patient in need of treatnent.
Further the invkhtion al Bi® Basévi des for the use of a
TAFI a inhibitor}én t he pﬁeﬁar?%ion@g%@gﬂg%%%canent for
the treatnent of° prevent FHEIS 8RR P8I s.
Preferably said TAFla inhibitor should have a Ki of
oy 25 et iy <t TAHS | o or shau & nave "
referably sai a inhibitor shou ave a
sel ectivity for22TAFl a ovBim Neseboxypepti dase N of >50:1
] PrefeLabLy >Ui§00:;d’TEEngfégfﬁﬁfsay descri bed
el ow. Prefera sai £ ubdes ar e
non-peptidic. Atherosclerosis is taken to include both
primary and secondary coronary artery disease, in
whi ch at herosclerosis restricts the blood supply to
the heart. Primary preventiian of coronary artery
diseﬁse ?gans prexenting thedpnfe; ?f ifphenjc
conplications such as nyocardial infarction in
patients with no history of coronary artery disease
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for the accunul ation of inflanmatory cells and
fibroblasts. Invading fibroblasts |ay down a col |l agen
w0 2@/ og268y acel | ul ar matri x whi ch strengthens tPer/1B2005/000587
adhesi on of the tissues producing a firm bond which
may then restrict novenent. Adhesions have been
characterised according to their | ocation and nay
result followi ng any surgery e.g. abdoni nal,
ort hopaedi c, neurol ggi cal, cardiovascul ar. and ocul ar.
Thi s, inagﬁﬁ3§$ﬁgﬁgﬁgédhesion of tigﬁﬂggﬁ%%st surgery
or trauma is a major issue which canlead to various
outcomes e.g. "Aches andparfger Cirg 85" loca
i nflammation, restrictiqon in_ nobi]ity, . pain,
intestinal obstXBuction aBK sEemphedioulier her Ry Face or
severe cases death. |n tGecdadtinbf gynaecol ogi cal
surgery, infertility may result. Additionally clots
formng fibrin30ich thrdibiExégraaliSherident ed in der mal
scarring and restenosis. Wthout being bound by any
theory, it is B&ieved tRitch IddtesTneadsor mati on may be
enhanced due to a deficiency in fibrinolysis resulting
i n enhanced and4nai nt ai netdb Elapk of dhreatls on. Tr eat nent
with a TAFla inhibitor peri- and/or post-surgica
i nterventi on mB6 enhancePresdord ordlgesli Hadf oft Hweddisbr i n
rich thronbi and hence inhibit thronbi formation,
accretion, stab®fisationStabdumgker ef ore inhibit
adhesion formation. A TAFl a inhibitor given either
system cal ly, o, | ocal | yP@ssuge b0pdadaAngl@pl i cation, may
be seen to be of benefit in a range of surgica

pr ocedur es. |n1§gditiOnJﬁQQWhBﬂghﬁﬁtion of ‘a TAFl a
i nhibitor may be seen to treat adhesions resulting

from ot her forqECOf non Bx BoaRertdRyBédp@ trauma where
this has caused Internal bl eeding. Exanples of such

trauma night ingl ude Spof&igigof Bhehph®Thredlis anyt hi ng
el se resulting Iin a tear, cut, bruise or induaration

of the body. Thag presentpipugniifeakaPseqovi des for
t he use of conpounds of formila (I) and

phar maceuti cal | ys accept agl & gal i oufiet vat es and
prodrugs thereot in the preparation of a nedi canent

for the treatmpgt. or preygnlsanidforashast gt der mal

scarring. The ritfenti on al so provi des for a nethod of

treating or prgﬁenting a@ﬁ%§§8&ﬁmﬁﬁTﬁ§Bﬁ&! scarring
g

whi ch conprises #tnini st&ring a therapeutically

ef fective anou of a co . (1) and
phar maceut i cal ”%cceptagﬁgggggﬁévhggﬁy% es and
prodrugs thereojf,to a p ent ol n. need of such

treat ment. Furt(%r the i @%ﬁ%?@ﬂtalso provi des for the

use of a TAFla [hhibitor4n reparation of a

nmedi canment for %ﬁe treatﬁhﬁ?égfﬁgrevention of

adhesi ons or derpal scarring.. Preferably sai AFI

i nhi bi tor shoul @ have a iran%préﬁgmﬁ%%ﬁﬁ?a%é?&%eﬂ
the assay described below. Preferably said TA

i nhi bitor shoul & have a i%?@%@Psﬁ@Eﬁ%%WQ#Eﬁ}gEg®é?mmc
car boxypepti dase N of >50:1, preferably >1000: usi ng
the assay descrfbed beIo&Pn¢W%¥@ﬂ§B$99§8fi8¢¢?%9qw

i nhibitors are non-peptidic. TAFla binds _to and breaks
down bradyki ni nf{ Tan et HelghBpbRyiamental Tnigrgte 34, 581
1). There are many conditions which are known to
benefit from naiint ai ni ngThreag@ Reatici ng | evel s of

bradyki nin. Accordingly the present invention also
provi des for the use of conpounds of fornmula (1) and
pharmaceutically acceptable salts, solvates and
prodrugs thereof in the preparation of a nedi canent
for the treatnment or prevension of conditions which
benefit from mai ntai ning or enhancing | evel s of

bradyki nin. The invention also provides for a nethod
of treating or preventing conditions which benefit
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of a conpound of formula (1) and pharmaceutically
acceptable salts and prodrugs thereof to a patient in
woemd/ogde4d r eat nent. TAFl a i nhibitors are effi cBCT/mB2E03/000587
treatment of inflammtion. Accordingly the present
i nvention also provides for the use of TAFla
inhibitors in the preparation of a nmedi canent for the
treatment or prevention of inflammtion. Preferably
said TAFl a inhibitor should have a ﬁ%ﬁgégégss t han
20mM  usi Referanse NEBIRGT descri bed bel B@IBHM or abl y sai d
TAFl a i nhi bitor should have a selectivity for TAFla
over carboxypeByi dase NMgiosBadius (/%) ef erably > 1000: 1
, using the assay described bel ow. Preferably said
TAFl a inhibitors are non-peptidic. Particularly
preferred are gpnpounds mfchfragmgl@®2§!) and
pharnaceutical§§1acceptable salts, solvates and
prodrugs there In particular the invention may be
used for the treatnent or,preventiog of inflammatory
di seases such égLasthnaﬁngTﬁ@¢F$§y bndometri osi s,
i nfl ammat ory boyel diseases, psoriasis and atopic
dermatitis and for neurodegenerative di seases such as

Al zhei ners and par ki nsongjipfCcopRebi®h t he present
i nvention provides for the use of a conmpound of

formula (1) ang, phar macemtib&altinordgaeeabl e salts,
sol vates and prodrugs thereof in the preparation of a

medi canent for E%{?e t r eatfRple VhjcR MikdAéteAMMAL Or'y

di sease sel ectedirom asthna, arthritis, endonmetriosis,

i nflammatory bowel di seapgs,q PRkl asis and atopic

dermatitis andqﬁgurodegener%tiégidiseases, Al zhei ners

and Parki nsons.,The i nverfdi So provides for a

nmet hod of treaf?%g or prevéﬁ??%g an i nflammatory

di sease selected fromasthma, arthritis,

endonetriosis, inflammtory bowel diseases, psoriasis

and at opi it neur odegener ati ve di seases,
D‘}ﬂcﬁ'ﬁ llolrlré)lf sﬁrfaiﬁ {a@ W it %Ognﬂ)lﬁ

ar Ki nsons i ch conprises
dmi.ni st er | t cal t4,
e o R PR LA ABECE Yap ety mens
ofical i & e P OGS Eh OGP Bl 1315 B pbitons 3,

references herein to treatnment include curative,.
whigh havet thickemwalll gridpteys foe tiekdsto; 62at fgends phthedsithpipg tpsthe ends of
of the present invention have been tested using the '
thé @ddlgathng. The QuterMiadetes ofitreepipére3 e gy indicafed BAFa while the pipe
i nhi bition, conpounds were incubated with activated

ins&Fdiamaes fHPRnRIPMNDLE A 30 dwh,tik antiexet 85Bad The ik Mameter of
of Ki. This assay is based on that disclosed in Boffa

o P ot s b0 TR v iR 2 n AR, P il
e B2 R0 bl S s S 0 SRS o

thrombin (10NIH units/m ), 10m of rabbit .
digtaetsrob thedapl ieirt dlon Ansubstagiieleonstanhalong dis lgaeted g tool joint
in 50nm of 20mM HEPES .
L{Nhp ey diameyeetoliyhe tpblyjeind namew NEpR- Blhartebe velshinds of the joint to
acid]) buffer containing 150nM sodi um chl ori de and

Tﬁi{)ﬁ)%tﬁé/\gﬁﬂoﬁchdﬁd&hﬁ/@%%ﬁieﬁ&d eNeressin bt anl ben o) eddoejding to the
pH 7.6 for 20 mnutes at 22C. At the end of the

SR BRIt By o i
RIS A0TA iAo 3o B e 5254 53 RBBER 191 s e

buffer. ii) Ki Determnation (TAFla) Cal culated Ki A
nunber of different dilutiams of the test conpound in
wat er were made up. To 20m of each dilution was added
150m of HEPES buffer and 10m of TAFla, which was
then pre-incubated for 15 mnutes at 24C. To each

o " I Y. Y- |
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acid (Exanple 45) Ki = 197 nM The selectivity of the
conpounds of the present invention for TAFla over

wae 200b0%spept i dase N has al so been determ ned. HEI/B20&52000587
done by calculating the Ki of the conpounds of the
present invention for carboxypeptidase N, then
conparing it to the Ki for TAFla. The Ki was
cal cul ated using the assay for the cal cul ati on of

TAFlL.a Ki, but substi.tuti 10m . of, hunan.

fown Bk bpdraisBe AP popds Aibmel fothedoOint Sy dsfrgige gflowable
the present invention exhibit a strong sel ectivi t}/ for |

flufdBlow retes duting Bolipngqperaiians asmedll desecase ged/Sgnclbgpl/4 inch inside
The conpounds of the present invention are TAFla

diaméteboted asshomtiemth vin beé tolerated vels dprapidimgprigni G eant wghanieement to
reacti on between a devel opi ng thronbus and TAFla. It

th BRqREGRnEOWTh fonit. Thie pesraneunEsthefleidieopthesesltjoint where Tip;
Invention are al so capable of binding to a TAFI

ul e, [ [ | i1y action
G T PR e i S S
TAFla inhjbitors as describ apove .in. t.er of . s .
ana e Jusriie: 6 LG over 8o finthebS g, rARRTne o 2
to TAFI. The conpounds of the fornula (1)  can alig be
praferred iegbediaent ghtherayenfionnthstiie POSHEPHICSHERA aEsg, CSpy 1s at least
i ncluding antiplatelet, anticoagul ants and
fify perickmti asollaygei assthe Suiallabbé thencrosh sestiboali asea pheheubie: counterbore
aspirin, Plavix(tm, ticlopidine, warfarin
CS -0 a@bdsniettidnal ateaforané pinbisedCSpppauich a telatiodikip in pin nose, pin
(Lepirudin(tm), streptokinase, urokinase, reconbinant

bask SAHE cPLRSTHR0GEE S&kibd alrls £k in @ REI HBYOPReent increase in
eoproft , Aggrastat(tn), and Integrilin(tn). The

co unds .of -t.he f I el :
tofSgBL Reru ph e bR Pl SR EY R PR BB S i cction of
treat dyslipidaem a such as.statins eg Lipitor(tm..
coppERls St FUBIE %fr%@ijaelil%@sa'%%%wf o Moo st Bl bpE Hireads 20 and
include Factor X inhibitors and antiarrhythm cs such
tha pimthirerdad 8 showd beivgdhin @, ramerebgsveerephout Aviselyfoghand 1.2 inch/foot,
provi des for the use of a TAFla inhibitor in the
anfdr @epferably alvounfl- HStpeli foatreRurthenmooayivithathe pim haseteress section CSpy
antithronbotic for the treatnment of thronbosis. The

RRE T THYPURAhd SmBll@\thaemheok doliftetbdee GbsPseetoPsH the length
of forrmula (1) as described above in the preparation

of gl}ea})iﬁggc%s?z‘farp?vnghohm PQt ol bh&Ro Wreharfi oAYRALE ang&bé’st \dhg as the

nment o ronbosis. In a preferre

e diment the antithronbgtic is an prof.ibri j

RN ErEHh Lo o SRRt i Al PG5t g, Fegondary 55
reconbi nant tissue plasm nogen activa_o({ (gPA . The

sheuldeesrincrepspen ebts thsr Bedats ag tordie BPBe fodas Fegregiion.
preventing thronbosis, which conprises admi nistering a
t her lpie ussentihl thabfwhent éxgessivenionqueots applipdita theiedijot, that the
in conbination with an antifibrinolytic to a patient

thiréhdp @8 dn@f20sdickott fad ah RB&Hr befdre tipy Beeoduntatb@atidoor tht pm nose 22
provi des for a nmethod of treating or preventing

yi{e@r(ﬂmﬁgﬁﬂe%’r b};‘fbi)r/é: g%eﬁgxg%) bf R AIRERIA FthdPindase 16 opposite the box

erapeuti ca I ve anount of a conpound of
formul a (|). and.pharnmaceuticall c b salit
cuihirts Ak G AT ReteLGP s b BERE R G Bl e lopeth Lo of
tritemAbneadrp oqapenied Fo omBEBIFAdE A a4 the aross-sction of the

antithronbotic is an profibrinolytic. In a nore
b@r eberterbdree MSpdian@ribe tchentarbore kengttbdei ard desigragniich aranged as
ti ssue plasm nogen activator (tPA). The present
i nvention provides for a kit conprising: a) a
conposition conprising a cafpound of fornula (1) as
di scl osed herein and a pharnaceutically acceptabl e
di luent or carrier; b) a conposition conprising an
antithronbotic and a pharnmaceutically acceptable

o,
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pl at el et aggregati on was al so assessed. Results Data
is described in Fig 1. FromFig 1 it can be seen
W0 bab0649TPA al one is superior to the conbi nat POIB2H05/000587
t PA and aspirin. 2) The conbination of a TAFla
inhibitor and tPA is far superior to tPA alone. 3) The
i nprovenent in coronary blood flow caused by TAFI a
inhi bi tor was mai ntained for the whole of the
g@rfusn on period Sé{165 m nutes) with signifi cant}aqﬂ
spepileett ehove sath hehideragnsth of dhpeqriecied dyRIdSIF greajgsthdn (he torque
TAFl a inhibitor significantly increased the proportion
strefgtimof thel sin nnsendl ahthe [bow comsterbdBd/d bf Sinae direatkefagure ig avorse than
end of the protocol. At the end of the experinment only

plrz/og BIRYFeldN at Hifeth Fafibe i A thresd syelptlelie peividgd furckhd/WBeferred
dogs in the aspirin pretreatment/ vehicle group were

en%%h@x?&%ﬂ ddfnthgolﬂ(fé b eveieif %La@{)%?tﬂﬁ%ﬁ@ﬁ SfWRE eco%ﬁ&&ﬁhdf’sorsional

e TAFl a i or treatnment group.
wa t of t . .
srgiiFh Ao ﬁcﬁn%a‘ﬁ{ ngte plita iyl el AR R s groyided wit

clotting tine or ADPlnduced te et ag atlon
thepinHease grass-setiogdatprbepg k?%ﬁr@ﬁ% ar%%%‘%ﬁ&? sgiveqtiop of the box
is not considered here. The present invention provides
cotuterbarcOfposi ti on conprising a conpound of formula (1)
and a pharmaceutically acceptabl e excipient, diluent
or  GEgire erillustiteseorpanetes stuidy ffor apleferfed )entbadinbent of the invention
adm nistered alone but will generally be adm nistered

LN t th Syl | e a a XGi h of
AT S ILDCE, 2087 PR IRERY 8 Fpsl ebeelpich

|ntended route of adm nistration and stan

0. B¥aing ¢ &t theearls/fchb ta beeadmdgpthe Qb abavé 0.1 He @c?ﬁp?oﬂﬁ@s digmeter of
formula (1) can be adm ni stered oraIIy buccal ly or

absutid. B mghadhoyingtwdhparbwetersoWhich sherasterizatheddalss omcoﬁtlesmventlon
elixirs, solutions or suspensions, which may contain

pl(ﬁtlte‘&\/e@Wﬂlﬁ@ldﬁfommle@dlfap&glnaﬁ&ﬂfo‘@t Ty leftrordidatatoe y-axis represents the
del ayed-, nodified- , sustained-, pulsed- or

rafi@¥F 39 b1l &8idug! SFaRe c@ﬁﬂédﬂ%ﬂtdm@re§% Bnd 8bbefislaM@Yque of an API

cont n excipients such as n1crocrystaII|ne cel I ul ose,

coggtfc 1]()82? ﬁhﬁ%ﬁgi CJF lt&ehglr%? lacn% e%' i e%ﬂB{P Kk or(‘,iuepﬁgi Yield Torque

gl yci ne, Sln egra S sucC

arch referably co r | oca star
(‘Vsr) cfhawgﬁlgafté @@ry@)é‘wnapgﬁ@ra &Pﬁ?@ 1?1‘8 o8 d‘&‘i‘fﬁﬁﬁe H%éld torque, as
certain conpl ex S|I|cates and %ranulatlon bi nders. .
cosiperedae Al opunenfiopss rrith dqg:ma@es in thread taper from 2 in/ft to 1/2 in/ft. The
hydr oxypr opyl net hyl cel | ul ose (HPMC),
ratiy df pieldiporiglic shdutill 56% af HBGEPad taparaddel/8geftat i n and
acacia. Additionally, lubricating agents such as

”agnﬁ'fé HERSIr8RaRY &préé@@ﬁ'ﬁér@l@ét& the Maraek hb&'hﬁﬁﬂﬁ eurns it takes
and tal c nmay be included. Solid conpositions of

fof 't}fe clto%eét%ﬁeco h%ﬁ%ﬁgg t%eéﬁeﬁﬁnﬂéllslta%pﬁzg‘ n1“he curve, labeled

n capsules eXC|p|ents In thi's reg

“ de | act st,ar ch, ul ose, mlk..suy

SFﬁggFAJ Horeesrd Pervw% hED @a&ﬁwﬂé%onafﬂ%& it g %‘Pef one turn
aqueous suspensi ons and/or elixirs, the conpounds of

prpﬁleces onhabeut Y6 efeie Baiak Favel megessiry Hrap theiliseads to reach snugged.
sweet ening or flavouring agents, colouring natter or

Ofl Ylesothe Hahd efov b QiifiAfi taperaomt torn progpessaiasg tadetof tlamakial travel of
with diluents such as water, ethanol, propylene glycol

th@@l%egdsyt‘é%étdh snﬁggedcoﬁﬁé ﬁ%‘de@rt& Shﬁ@eﬂ%weﬁh&lcﬁt@ﬂ'ﬂﬁuﬁd‘sa taper of
of formula (1) nmay al so be adm nistered in the form of

i
1 ‘”i'/é nf“iﬂf1 lifle %5"'%[&?2 g@?ﬁggg p%fr {éuhg%n%?gf 2. Ii‘xggﬁllg?%bﬁ{saﬁ‘ Itar1]<es about 6
glycerln wat er and sorbitol. Hard capsules are
di sti ngui shed from soft capsul es by containing |ess
wat er and thus having a correspondi ngly stronger
shell . Additional excipients suitable for use in such
capsules |nclude propylene egcoI ethanol mater

- o o o o r
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suppository or pessary, or they nmay be applied
topically in the formof a gel, hydrogel, |otion,
w@loanIwwy cream oi ntnent or dusting powder. A¢EIB2005/000587
conmpounds of the formula (1) nmay al so be dermaliy or
transdermal |y adm nistered, for exanple, by the use of
a skin patch. They nay al so be adm ni stered by the
pul nonary or rectal routes. They nay al so be
adm nistered b t e 0ocC r route For ht hal mi_.c us
oo QegBR AL R TR P SiHEIBa Ta e copBrGBguich a tabet of 1-1/8
suspensions in isotonic, pH adjusted, sterile saline,
indr., preferably, as sol utions in i sotoni c, pH adj usted,
sterile saline, optionally in conbination with a
pr esk el Mfetapers hasbean Biscwyetadl foo nhelprefditedr émigodiment of the tool
Alternatively, they nmay be fornmulated in an oi nt nent

jotht Qf%s&ﬁ)eg%B% Al rBrOd:d?cEs 5&9: Ble SRR IR ﬁﬁlﬂnghﬁ) the connection

conpounds o the formula (1) can'be fornulated as a
Wlﬂje 1‘;11%91 ngllea éf% ch P%rén%ﬁl 8‘?51%0\{1‘? 1369PG gonventl%nal API
susp EIT sso a n1xtu

one or foIIo m.ne

cogstempar%r? 0 lfslsRles %Iw?ﬁr D SE ook tygu 11infh and an upper
pol yoxyet hyl ene polyoxypropylene compound, enuISIf

Lo AADreal dhont A T IATARoOIcps apeesembn s aiotins Bpedsibbed to

as a suitable |otionor cream suspended or dissolved
snupged of aboanpl 2, transand G¢lé2 dhrneneSwh awamgeals acheptable while not

following: mneral oil, sorbitan nonostearate, a
saBRfidifg th G| e@iond |t h Pakahied, yigla! wsquebaf ab&, 150% as
cetyl ers wax, cetearyl alcohol, 2-octyl dodecanol,

zod toaal % rfﬁ@&l at g rthre%c_ﬂ%g@@(‘}%éﬁ? 519 isterefred ’EBJIn%mtam a

maya euse In co tion wmth a

UG e A

I I For i on of I I X H
smr;gye?q%gwe ?/)ynqlgt@{rngég &qu%pﬂt ar gQUQ quaﬁ qdex éo aghqgve snugged from
bi oavail ability and/ or stablllty property of a drug
initill stobbing aDruigklyyas poskebie.r i n conpl exes are general ly
useful for nost dosage fornms and adm ni stration
r out &s indicat@hatsdvieptheathpararaiige off T e/t oolvpiSeindt rasnltsint b range of
the drug the cyclodextrin may be used as an auxiliary

be%&IQérI 5M® tfn %o 5a§z Rurhaof Hf%rspeéiﬁle&' PRife9éd sbotlirlehS®ith a pitch of
Al pha-, beta- and gamma-cycl odextfins are nost

o SRR 5 P PSS 55 350 RO o s
SIS P, 98T B LS B e

on Gal | enkanp nel ting poi nt apparatus using gl ass .
reqalmd framstabib ssug aayalileabovidbe paee adfor @Jﬁp@se@h@@aﬂ éyRljcgmnection.

indicated all reactions were carried out under a

ni t r'okthin dertappheange hmweg t anderti5a(1l3) ialfhj Hwbodtber thread form

anhydrous solvents. '0.88 Amonia' refers to

vaRBIE(Hit, pitcR Mgt i thapi URaHE e D Rhifos GlabieteBwhich affect yield
about 0.88 speC|f|c gravity. Thin-layer chromatography

to\é@% %@Otfu&&sng)) r{?l:é ef‘%% gﬁt%ﬂdﬁ‘&ﬁe[hg %ﬂb%gnﬁé?ﬁ Ghedfitd GBove. For

I'Tca gel co

chr mat.o ph S Si 40- 63 N
ewp TR0 refite g2 ééh“%&éﬂi@g@“&ﬂ%ﬂ%}) ol By ineh @
Perforned usi ng mnth t he specified ian exchaﬁg
thr@és inolih with thaaﬂr@éwq&l@ %agtﬁrétd the s Jeqwrpddedm wiebde snug for a
Proton NMR spectra were neasured on a Varian |Inova
taB@Gf 1\Matt. arouldibe kessih@n Sdwrn¥ar i an Mercury 400
spectronmeter in the solvents specified. In the NWR
spectra, only exchangeabl e protons whi ch appeared
distinct fromthe solvent peaks are reported. Low
resol uti on nass spectra were recorded on either a
Fisons Trio 1000, using thernpbspray positive
|on|sat|on ~or a Flnnlgan NBVIgator u3|ng

o . L ) . -
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LRVS Low Resol ution Mass Spectroscopy (el ectrospray or

t hernospray ionisation positive scan) LRMS (ES ) Low
wRemelomoson Mass Spectroscopy (el ectrospray — PCT/IB2005/000587

i oni sati onnegative scan) mMiltiplet miz Mass spectrum

peak MCI (tm) gel Hi gh porous polyner, CHP20P 75-1

50mm from M tsubi shi Chem cal Corporation q Quartet

Rf Retention factor on TLC s Singlet Sep-Pak(r)

Reverse phase C18 silic | cartr
Cor pedie oHogi -apvrs{ferfﬁﬁé%%?ﬂﬂneay’éﬁl%dwl\éﬁéﬁséﬂsfptﬂd jgint of the
Chem cal shift Exanple 1 ()-5-Am no-2-(1
inwenttionnfudla zohdequy| redeyding dotthe embodisneat. Ahgi thread dapst of the box
the ester fromPreparation 1 (150ng, O0.25mmol) in
theHadx 20 end thelpin thmehda d 8eshosldbediithin by aiigedtietieednZiont P Mch/foot and
was stirred at roomtenperature for 1.5 hours. Aqueous

1.DYsthaebl 8hd srefeitly 6Bett.1- HR) poasorcar eful |y added, and
the reacti on heated under refI ux for 24 hours. The

B S S S U R R 32?‘38%*5"'&‘3?. on
g ra lgﬂﬁfﬁ %fangg g@ tf‘a%jth\é(acfl% d forﬁ‘l h@t'gEP ﬂir?%anol ant(a é)tn? threads 18

Was tritura

vethetlt conpoynd as _a ol i 579%
¢ Fepnceie wﬁf eesgoctt ptume e e Mead foyeaf%?ff IG3ffBan or equal
248(m 2.62 (dd, 1H), 2.90 (m_ 3H) (s
to1 f) threrads/elcins a pemMERVEaluenfor 194 mwziS( Mliuﬁherr@qp cep illustrated
198. 1237. Exanmple 2 ()-5-Amno-2-f(1 -n-propyl-1
particulartia noFighre/ B) thetdis shpeldt kavei a thxeddddeptim/xssumeasired hetween a
ester fromPreparation 2 (85ng, 0.17nmol) in di oxane
(1In) and)aqueous sodi um hygr oxi de (1m, I\I%3 was .
mejor radivs atr goch 4 en@@r@dumeﬁo rthatZIShahsws ong-h@f pfahg dieight of a
showed starti ng material ren@ining, so the reaction
was heated at 70C for 3 hours. Aqueous hydrochloric
fugdamentalnirianglr) 48, dhat sleines the threadsool e awanaemenh allays for larger
the reaction stirred at roomtenperature for 18 hours.
crifical amead y6ihe whoaredindtsecendagy setvddersibnd eltematélpprodmes a further
the reaction was stirred at 70C for a further 2 hours.

indiegseGiAAb1QUe Bapatity of WrSobxX! Faghetoyd, the intxad ehreaddR( iRl external
remai ni ng aqueous sol ution was purified by ion

thffi)égg‘ qR %oﬁl@l e £ Ftra tnﬁgfélaﬁﬁy ok (a'h leS@Wt‘h %Qoﬁmdamental
\Y .

uting wth a solvent gradient o ei onl sed wat

trign e 4R TR Foput SR oD ribes B 1B b i Os pevi 00w 2

freeze-dried to give the title conpound as a gu
andaabgyt 3¥Bdegyses! BrefanablyviRe ¢@bdlamk agglo My alehut 40 gggl(ecq and the load
3H), 1.45-1 .70 (m 4H), 1.79 (m 2H), 2.43- 2.60 (m
ﬂa@ﬂd)angﬁaﬂ@b(ﬂ}tgﬁdé%ﬁ/gesgm 3.90 (t, 2H), 6.86 (s, 1H),
7.45 (s 1H) mz 240.1713 (M—|+) , calcd

240. H1OR . 08 aﬁzﬁ[-}ﬁ'oﬁf Helrt) 3 & A9 %Hargctéxi ereg’tgyéiz \;lr}jlch a transition

Him met h Ihexan0| C acl ure 0

sh; E%é% ; %\v%ﬁrg E‘g Iéﬂ"‘%? gﬁa{r%t '49”(;?@%5”‘&% q?arpggﬂg? characterlzed

room tenperature for 3 hours.  The saql ution, was

as fieflius et i lesscthpy opgauab ip @QENSH dhashyorrayidifeablagee load flank 36.
( DOVNEX(r) 50WK8-200), eluting wth a sol vent gradi ent

A dfangitiow shape 66 atvesen thstais flamnh il the 0Bst42 & egual3dp or greater than
give the title conmpound, 7ng, 55%yvyield. 1H NWR

aboGDIID, 1n&QQMrlZs) thdiebd). Budihg i hreall. dést (WidtBklld edatBidg a gradual
(m 3H, 1.78 (m 2H), 2.54 (m 2H), 289(m 3H)

en%gfgcg thi ma?%l;:@acﬁglélﬁrzg dst%‘%’%l 1%6%&1{@ 'rrpl o rﬁ&Ee;X@ (o ftHé fhread form
?)-5- Ami no- 2-. (1-n-butyl -
/-/-im dazol -4-y|)rret hyl | pentanoic acid A m xture of
the ester fromPreparationi$ (185ng, 0.35mmol) in’
di oxane (6m ) and aqueous sodi um hydroxi de (6m , 2N)
was stirred at 50C for 3 hours. Aqueous hydrochloric
acid (12m, 6N) was carefully added and the react| on

—r~~ O — o o
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[ ]D=-5.2 (c 0.15, nethanol) Exanple 6
(-V.2R)-5-Ami no-2-[ (1 -n-propyl -
WO 2006f0mi6dmzol - 4-yl ) met hyl | pentanoi c acid A sol BCT/BR0Y000587
the protected amine from Preparation 9 ( 1.01g,
2.97mol ) in aqueous hydrochloric acid (15m, 6N) was
stirred at roomtenperature for 18 hours. The solution
vvas puri fied directly by ion exchange chronat ography
S50WK8- 200 Iutlng with_a sglvent. gradient
aclatne oy B CHEATGHE orgreg g AN EHiPS Of S0 85t & hgFhngya miior axis of
give the title co ound 680ng, 94%vyield. 1H NWR
Ey@Da @pintd @Nisd: The 1eat ghape 3p)is saleatgd toproyide, a ymeeth fransition
.68 (m 3H), 1.76 (m 2H), 2.42-2.57 (m 2H), 2.86 (m
wiﬂH)he &aB Jlanik, 3424 d pfes@Re (fank 134) , The 42lifse, shapd £ pielfizces a stress
mz 262.1533 (MNa+) , calcd 262.1526. Anal. Found: C,

coﬁ@en%tlol'ﬁfacﬁ)r%’ss in tA&- 0930@3315@1 ﬂdﬂ@%ﬂﬁ S5H 20 requires
93: N, 16.92% = -2.53 (c 0.15,

fi(ri]\l 8‘?405 slldbe 53 ri th?é@%%ﬁqdét Sﬁﬂﬁﬁrﬁg g%ket% alﬁl;)f{l%&l'acr téw top of the
crgb (R TOPSBHAT AEFS REh L %la%vgg% PBmSﬂh £ ko (3 faspd taper 7o

from Preparation 11 (3g I.n tetrahydrofuran
Prefembly crestnigpertis ab@aclt @earﬁestTliter @%crapthrb&w? OhpePa et fyead forms
for 18 hours. The solution was neutralised using
byagfizans toyFigueh |Soadco6Actd andN)C shonen tifatirat drest 4dcérdst taper that is
(15m , 6N) was added, and the solution stirred at room

angmgf)ﬁﬁ(ﬁﬁﬁelnyhe darkOAY thic (HEBR] tap st Ty @nWwasdues fielipidg of the threads.
irectly by ion exchange chromat ography (DOVEX(r)

cgaqr%o@apglrts 6F el tﬂfbanBHn@al%OILlMﬁéﬁ e fIok 39f stab ﬂank 33, load

eioni sed water : 0. mmnla (100:0 to 97:3),

d 0 % I
13, (o fpdfd ﬁ%@i o ?4§aceff%%f§iti'°§*h S ﬁ)aiqﬂbn?ank .
r enoy and the residual soI d dried jn vacu
A dargd ?qx@ vith peresh Fﬁi’&h% aban anglp PP@O%f{oan t5EoRine tﬁﬁ?@taper Ty
400MHz) d: 0.60 (t, 1.30 H% 1.40 (m 2%_
allows3h¢ pin e, mQrega@s@y smi)t(erhm@ e ng 5 Figuees, 7AH)B ad illustrates
(m 2H), 3.68 (t, 2H), 6.66 (s, 1H), 7.36 (s, 1H).
théleMantage] whéeé Fighi® JA(iMaHside, viewlof d 124 Q0 bélg. stebhkd into a box 12 of
Found: C, 58.90; H, 8.90; N, 17.17. Cl12H2i N3Q2"0. 3H
th% gbdg géﬂﬂit Elﬁ& reso™B Afd 7ich sh%v@ﬁ% th efféet 99 e fevkide —anéle Tc¢ of the

dei oni sed water) [a]D =-4.9 (c O

crgg?{ %ﬁg@ #ﬂreidgx ]ASQIeen 1.}15%9 e lﬁriggd J\7gafw ﬁ]ﬁ%&%l 7 ?#Jstefon&%ét‘(@edglng of

ui ni ne sal

from prepara 10 ( 2

crigis Pl e é@l#%ypir% T g’ﬂ? ?Tﬁr%ﬁﬁeﬁyﬁ'a BRI 1 dn opposte
solution, and the m xture extracted wt

divgcion Gownibe Hased lepsts dhigurepkaded’§ . illyriets @%ﬁa@dﬁrﬁﬁtgge by reference to
aqueous suspension was acidified using 5N hydrochloric

coagémdional prier@rt3hread fortisshewh int & stablsing relatibnahiprod dingures 6A to 6C.
tenperature for 18 hours. The solution was purified on

a Doxedicatdd@bove, ltl&h’ktﬁﬂhﬁ(@%ld B5isn&eisedtiroaf® @nventional 30° to

u5| ng a n el ution gradi ent of water:0.88 amoni a

(%fe% Ag %z ms:;? }netngg'l?edr %}%&L: ?f {ﬂ?t E@? H%? dﬁee g@érﬁgnVWh%%rest-stab

X one (2 ere I'n va

40Cto ffodthetl | e nd as a |te olid
g&ns@g%s 318 43 18 19gr %g%clﬁmm?r 1gdiu ééar@pr B and the
3H) 150(m 1H) 1.58-1 .72 (m 3H), 178(m 2H) ,
la@eMesﬁ-sﬁig flamk tPadkition. sBEpg mhlov@sl—l)h,e @nBé&ction, to 2kdre @slgﬂcenter itself
(s, 1H), 7.46 (s, 1H. LRV : mz 240 (MH +) HRMS :
aftth ZtaBBig 1 TGBurtdVBIA nd. 8B dluetatd4he 4TOH. Thedins MORigare &A illustrate
49.10; H 9.34; N, 14.31. C12H2IN3OR"3H 20 requires C
, 49.13; H, 9.28; N, 14.32% Exanple 8
(-)-(2R)-5-Am no-2-(1 r7-invdazol - 4-yl nmet hyl ) pent anoi ¢
acid A mxture of the protected am ne from Preparation
12 (85ng, O0.14nmol) in aqueous sodi um hydroxide (1m,
2N) and di oxane (1n1) was stl rred at roomtenperature

~ 1 S s s . a .




HRVE : m z 220.1064 (MNa+) , calcd 220.1056. Exanple
10

W@ 2006/088UN0- 2-r (4- n- propyl - 1ry-i m dazol - 2- yl ) nCTB20EN100587
anoi ¢ aci dA m xture of the protected anmi ne from
Preparation 14 (108ng, 0.23mmol) in aqueous
hydrochloric acid ( 1.5m, 6N) was stirred under
reflux for 1.5 hours. The cool ed solution was purified

directly by ion exchange chromatography (DONEX(r)
beseaARgLbAso it dhePPh gl%frgﬂl at apapelt ﬁ@?dﬁ? disptepfline”of the box 12.
dei oni sed water : 0.88 amonia (100:0 to 96:4), to
Begiause afithe inctdasedceatpanglel Chsnd thetanger erestistab Bamkgranssivm shape, the
yield. HNW (CD30OD, 400MHz) d: 0.95 (t, 3H), 1.45 (m

pikHD.mdhe8 Zntb rzﬂi%@h&nt vattihe(Centelle 0£22h&80X M2 nddt eastly’ Furthermore,
dd. 1H), 2.88 (m 2H), 2.98 (dd, 1H), 6.60 (s, 1H).

(
of ) SRy 7 ey SRR SR P e i

g%TEHQC)requires C, 54.12; H 9.08; N, 15.78% Exanple

1€ Way.

(2S)-2-.(2- Am noet hyl . am nol- 3-(1H i m dazol - 4-yl ) propa
noic acid Trifluoroacetic acid (17m) was added
dropwi se to a stirred solution of the product from
Preparation 16 (2.58g, 8.2mmvol) in nethanol : water
(27m : 14m ). The reaction was slightly exothermc
with evolution of carbon dioxi de gas. The m xture was
stirred at roomtenperature for 4 hours and the

sol vent was renoved by evaporation under reduced
pressure to give a colourless oil which was dried in
vacuo overnight. The resultant oil was treated with
aqueous sodi um hydroxide solution ( 1IN) until solution
was at pH=8. A further portion of aqueous sodi um

hydr oxi de solution (1N, 30m ) was added and the
solution was stirred at roomtenperature for72 hours.
The sol ution was concentrated under reduced pressure
to 10m and purified by ion exchange chronmat ography
(DOVNEX(r) 50WK8-200) eluting with a sol vent gradient
of deionised water : 0.88 anmmonia solution (100:0 to
97:3). The solvent was renoved by evaporation under
reduced pressure to afford a yellow oil which was

di ssol ved in deionised water (15m ) and freeze-dried
overnight to afford a foam This material was

di ssol ved in deionised water : methanol (95:5) and
further purified using Ml (tm gel (550Q)

chr omat ogr aphy, eluting with a solvent gradi ent of

dei oni sed water : nethanol (95:5) to afford the title
compound, 1.13g, 69%yvyield. 1H NWR (D20, 300 MHz) d:
2.61-2.87 (m 4H), 2.92 (m 2H), 3.25 (t, 1H), 6.81
(s, 1H), 7.59 (s, 1H). LRV : mz 199.2 (MH#) Anal.
Found: C, 43.36; H 7.51 ; N, 25.12. C8H 4N 2 1 .3H20
requires C, 43.35; H 7.54; N, 25.28% [ ] =+ 1.74 (c
0.12, deionised water) Exanple 12

(2f?)-2-r(2- Am noet hyl )am nol-3-(1/-/-imdazol -4-yl)pr
opanoi c acid The title conpound was prepared fromthe
product of Preparation 17 using the procedure

descri bed for Exanple 11. 1H NMR (D20, 300 WMHz) d:
2.57-2.82 (m 4H), 2.89 (m 2H), 3.22 (t, 1H), 6.77
(s, 1H), 7.55 (s, 1H. [a]D=- 1.0 (c 0.10, deionised
wat er ) Exanpl e 13 ()-2-[(2- Am noet hyl )am nol -3-(1

[ -/-imdazol -2-yl)propanoic acid Trifluoroacetic acid
(0.5m ) was added dropwise to a stirred solution the
product from Preparation 18 (105ng, 0.34mmol) in

met hanol : water (2m : 1nml) and the m xture was
stirred at roomtenperatureofor 4 hours. The sol vent
was then renoved by evaporation under reduced pressure
and the residue was treated with aqueous sodi um

hydr oxi de solution (1N) until solution was at pH=7. A

" T N 1 ' I I 1



10

15

20

Trifluoroacetic acid was added dropwise to a stirred
sol ution of the product fromPreparation 2 1 (91 ng,
w@2@6n0vwl9 in di chl oromethane (1m ) and the nm RCTTBR00FAN0587
stirred at roomtenperature for 17 hours under a
ni trogen atnosphere. The sol vent was then renoved by
evaporation under reduced pressure and the resi due was
azeotroped with toluene. The resultant material was
di ssolved in a geous sodi um hydr oxi de solution (5m,
WMT%@L‘&IMEEE at room tenperature for 72 hours.
Sol ution was then purified by ion exchange )
1. chr dnédubdg shphider GONEX{an) jobnRefopa®)in adirilk sterm, WVing a
sol vent gradi ent of deionised water : 0.88 ammoni a
(10Q:4fin {10) Yatibexternal thfdads (il &) Herntéd: betweanp pinnekter8al. shnwlder (30)
62% yield. 1H NWR (CD30OD, 400 MHz) d: 0.81 (t, 3H),

, 1.50 1H), 2.62 1H), 2.67
m%ﬁ%?nfé’%g(@’ 1H), 2.(310 (E?j, 1H), .(2.m98 l(_?jd, 1I—|),(g].33

dd. .1H), 6. 87. :

5. oy B gL My et i e

2S)-2-(.(7S or

an#.agb%-llttmh%&dﬁyi%“?yr opynani no) - 3- (1/ -/ - i ni dazol - 4- yl )
propanoi ¢ acid Trifluoroacetic acid was added dropw se
to dhebox (12 hewingta enynteiorg seefinmt (1) bﬁﬁwrﬂ%ﬁﬁ@ﬁr%%ads (20)
(167mg, 0.49mol) in dichloronethane (1m) and the

anttithed hoxeexv@salshoulded28), room tenperature for 17 hours
under a nitrogen atnosphere. Solvent was renoved by

evangé aid RavikE @bask %Gétﬁﬁldgrll@l) ehebiide e txteesdl lheulder (30) and the
azeotroped with toluene. The resultant material was

ex%ﬁ;aﬁ glkrggcgt 41 r@?) Zagﬂ 21?%6%6 §9cgioﬂ::%f'y BeRebfthesRtdthdl Pin ER%I(26) and the

roomtenperature tor 72 hours.

Sol yt.i on then purified by ion exchange
exmaﬁﬁ&rﬁﬁd@ﬁ@ny (DOVEX(r) 50WK8-200) eluting with a

sol vent, gradi ent of deionised water : 0.88 ammoni .

( 2004 o 15yads2gk 7 4 Fierik Pl SO AREATBEed f designed
35%yield. 1H NWR (CD3OD, 400 Miz) d:. 0.73 ((t 3H), .
fofl c@fe¢tinn @it each atBer(se thatrgpid boxs 2) end saig pirp(19p agepgonnected with

1H), 2.95 (dd, 1H), 3.10 (dd, 1H), 3.40 (dd, 1H, 6.90
a éSmmbh)centér-68e (6/L) L)l. witiRMSprimanyzseZ2@S) Fofnddvbl jsaid pin external
cal cd 227.1502. Exanple 17 2S -2- .(1 S

shb&lﬂéﬁ?@%%@%@ih&'ﬁﬁi Byk RkRBMDARbNAS @8Y dnd a secondary shoulder
-1 m dazol -4-yl “propanoi ¢ aci dTrifl uoroacetic acid

a - : I
57 e BE PO bOGH) Tbhd RS A LS i VROIIR2A), and
di chl or o,rretlgtane éc%rﬂ) .a{ud bhe m.xture was stirred at
r ooV RS RPSAILCOPRCFIGR IRt 1§ SHAtaCteHAd o) vent was t hen
renoved by evaporation under reduced pressure ang{tge
r esi Witkintered) threpdsd 20) andl said etpranal thieadp 65 dawingadthread gaper (71)
di ssol ved i n aqueous sodi um hydroxi de sol ution (2M
witlrkgspedido sitl rcester-Hhe (Ohnvtlecipsrgataterehéron thigadiapes(Tuhe) of 1.0
solution was then purified by ion exchange
in@l‘i‘?&%&t‘? e B Eh (ORNEREA hn DPYKSRAO0);, 5. ) ot DG inéH perdoot.
sol vent "gradi ent of deionised water : 0.88 ammoni a

2(10%19650%59(][%0?1@50%&% 1 Skt pd material (35ng) was

further puri chromat ogr aphy on reverse phase

silica ge C18 Sep:PRPak(r.))., .eluti wi t h. dei. gni .
vt ebread B aies o it gsed gpliot AU oif thread pitch
conpound (m xture of diastereoisoners), 20ny, 3(()10@
digineter arelzrangrd achdeizned 5o thatgss thand fres g required from stabbed to
di astereoi soners, d: 0.67-0.90 (4x d , 6H), 2.40-3.40
snfugped/H) , 6.85-6.95 (2x s, 1H), 7.72-7.62 (2x s, 1H).

HRVS : mlz 241 .1661 (M#) , calcd 241 .1659. TLC:

met hanol : ethyl acetate : 0.88 ammpnia : acetic acid

. water (60 : 12 : 4 : 4 :8) R = 0.52 and 0. 44.

Exanpl e 18

2S)-2-ir(1f?S)-2- Am no- 1- benzyl et hyl l am no>-3-(1/-/-im

i dazol -4-yl)propanoic acid Trifluoroacetic acid (2m)

a o R o a1 o, r
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Exanple 20 (2SV2-1. (1R 2S)-2-Anmi no-1
- met hyl propyl | am no) -3-f 1H i m dazol - 4- vhpr opanoi ¢
wa@eoodAgpseous sodi um hydroxi de solution (2m, 2MNT/#ER805/000587
added to a stirred solution of the product from
Preparation 26 (260ng, 7.64mmol) in dioxane (2m ) and
the m xture was stirred for 2.5 hours at room
tenperature. Agqueous hydrochloric acid (50% by vol une,
4m ) was added and the m xture was stirred at room
3. t enpesonrestipp of ¢lzinpdyvBereiphe sol ution was then
purified by ion exchange chromat ography ( DONEX(r)
50WK8id20Ms reduiteid ipnmitabbeal to shugged ig aleahit Sritms fwith a thread taper of
dei oni sed water : 0.88 amonia (100:0 to 97:3) to
abaihtf 012 RchBédosol i d which was di ssol ved in deioni sed
wat er and turther purified by chromatography on

4.reV@l“l%%oHH@c?ng%ﬂﬂaﬁﬂl%he& 18 Sep- Pak(r)), eluting

wi th deionised water, to afford the title conpound,
15mg,. 9%yield. . 1H N CD3 3 ‘1.0,
L el gt HONE, SEBP 0l 0 it gt 0,
3.20 (m 1H), 3.37 (m_ 1H, 6.92 (s, 1H,, 7.61 (s,

melé%_%r'frs :B'g%\\{geeﬁ} angu%j o1‘r2 r%?ﬁu% d—BZMJw&m a mifid Sfiué :E-?%?,Ol% ‘about one-half or
(2S)-2-f(2- Ami noet hyl ) ( net’hyl ) am nol- 3- (1H i m dazol - 4-

yl ) propanoic acid Trifluoroaceti id,(10m) was
lesg gl &g lieégqé (EQ Pf? gﬂ‘dgla?’ﬁﬁaﬂc‘i’ﬁn%lp #ﬁ?%?%ﬂéct from
Preparation 27 %90.0m%, 2.8 mmol ) in methanol :
5.dei dktieseornepsivarof cleondl, whewin and the nmixture was
stirred for 2 hours. The solvent was renoved by
ev apaidintenimal tindads (2edandedidedsssirtbreads €Y ereccharaciegiaed by a stab
brown oil which was di ssolved in excess agueoussodi um

A RXd (6, SthWEdnOsboul B aadativlt Ubafbefeel ahd ahlvdd Slankhagle (Op)
sol uti on was concentrated under reduced pressure and

urified | OR chr omat ogr aphy ( DOVEX(r)

b %Wb% %‘}dﬂatb.oﬁg%‘?‘%%&& sol vent gradi ent of
dei gni sed water ... 0.88 amonia (100:0 to 96:4) to

6.af f of %@%ﬁ%ﬂ%%&ﬁ%ﬂﬁ&f@& a white foam 381 ny, 60%
yield. 1H NWR (D20 , 300 MHz) d: 2.25 (s, 3H), 2.50 )
(m skid stab flgok Ingle (G iscalpout 40 Heeyess all‘i—lﬁf:“d',l?@bﬂe@ﬁ angle (6p) is
1H). Exanple 22 (2S)-3-( 1/-/-1Imdazol-4-yl)-2-(1

abolt Pedezédsy Dpr opanoi ¢ aci d Aqueous sodi um hydroxi de
solution (5N, 170m ) was added to a stirred sol ution

7.0f th& QnReMfch JrcRim Al GMafat i on 28 (50mg, 0.012mmwl )

in water (a few drops) and the solution was stirred at

r oor?ot)l%g%)tesraﬁf letéarnglocﬁ%eltgs lafd sa_ilaeex%é?hétltth%%%iz e ormed in a

submtt to 1on exchange chromat ography r)

50WK8- 20 | ut..n Lth a sol vent gradient of
Sh&@%ﬁﬁg‘@%z’wf%?eﬁlp% @% ammoni a (100: 0 to 95:5), and

the sol vent then renpved by evaporation under reduced
8.pr esEif onnggiion A slaid , s ®spended in di et hyl et her

and then re-evaporated to afford the title conpound as

a whizidingerhildhreadn@0) 78bsajd extgmah treaiR((Dbaye atgeadad taper (Ti)

d: 2.62-2.98 (m 6H), 3.05-3.30 (m 5H), 6.80 (s, 1H),
with 8pé to 34ill certteMEne (LY, aB@5. 1338 (MH+) , cal cd

225.1346. [a]D = +14.84 (c 0.062, deionised water) TLC

LienRdmal By (2@2 EAPLRA extBrndBhAcha® (‘1% are et@ddtéiized by crests

d: water (60 : 12 : 4 : 4 : 8) Rf = 0.20. Exanpl e

23 . o e s .
hefvig a srest tapefTe) aphieh slopes atan ppasite diredion o, B ol ai! thread
i ¢ acid Honopi perazine (1.86g, 18.6mvl) was added to
tagerdfinbr ed sol ution of the product from Preparation 6 1
(350nmg, 1.86mmol) in acetonitrile (40mM ) and the
solution was stirred for 2 hours at roomtenperature
then heated at reflux for 28 hours. The sol vent was
renmoved under reduced pressure and the residue was
di ssol ved i n dichl oronmet hane and washed with water
(3x20m ). The organi c phase was concentrated under

o N a

acl
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BACKGROUND OF THE I NVENTION 1. Field of the Invention
This invention concerns drill stemthreaded

W@ wneeekdns i n general. In particular the i nvRCI/IBM05/®0587
for a tool joint and a resulting drill string where
the tool joint connects drill pipe sections and ot her
el ements of the drill stemtogether fromthe surface
to the drill bit. Still nore particularly, this
|nvent|on is for oi.nt having internal and
9.ext ef pagonmarionff é%%ﬁ&f&@%gﬂﬁor hi gh torque application
of rotary drl||l(? 2. Description of Prior Art Deep
wel | sid duetrnab thireadso(20) znd spéd eateenadirthieadsl (W)t #reacharacterized by
rotary drill bit rotated by a drill stem which

cresif)indt s of a bottomhol e assenbly, a string of dril
pipe, a kelly or top drive, and all associated

equi pERAitidsHape (44)%%%5& sﬁidrlbﬁw flbfk 1365 adld ishid clPést (42_}_ri§cludes a
drill pipe string i's made-up i ndi vi dual nenb

raff& e 200U dég%lfa?f%orl stﬁﬁlg(%ﬁlzﬂi drill pipe rrenbers

are secure readed connection, called

a togl joint pi.cal t 1-1/2 feet long. The
toolt3ﬁbﬁP§“W@§ Jﬂgﬁgﬁgﬁgm#he nor mal torque

encountered during drilling, and al so provide sealing
1.0 prq/@qme@ttqmmr%gfﬁlawé Weereig@ punped down the drill

pi pe fromleaking out the joints. Leakage out of the

t ool sdidindraaldhreaés(20p and shitkerternthbreals €s) aeendsmctfizedby thread
drilling fluid, which can lead to early failure. A

cre@Rvigihk feradd quab tluféation 0$ eiERhieA@So ot Height D] and
[ Amreri can Petroleun1lnst|tute] tool joint) is nade-up

of &, Rlafisi ﬂﬁ?‘glgig At d@et@z@é‘n BRAREH- ﬂametﬁ@j Bt 5%@13?5“ {(8S includes a

ext er na an external ann

houl The b |nt naI t hr.ea
raPU 05 R e e TR S0k, OB AE Y SrdiecPigl Mkl enabiing o
shoul der. I n a conyenti onal tool joint there is no
VAL Y OERSEEIIE (1754 HE R Star g RS YR ont act by the
nose or face on the end of the pin. Wen the too
15.0i nTherembeetsonagicclatmdb vihsrean t he surface of thewel |,
normal ly they are made-up to a torque that creates a
| ongidotsdbfivald Bitereslshieadd (20) tind edd egteatad deesizqll 8 pare tchartacterized
i s about one-half the yield strength of the weaker of
by Q@elﬂ’ibﬁcél rshtwthatl produidel hishesshBhéci@atiah fRlora¥dkeRMaeHat of a 0.038”
reach | s 'or when the drill string gets stuck in the
le, it is possible for drilling torque to exceed
Kgggﬁﬁgke up torque, applied at the surface of the
When the |II| or.que exceeds the surface
ﬁgkeTﬁ$°@5Wa: fgﬂﬁT ®%onnecti on make- up torque
occurs. The addltlonal make- up torque inparts hig
st r espiddntemal feeadsBAL end ﬁalmmmﬁa@ar%é&éw R echytaéteazed by a
strength of the pin and box and cause downhol e
thireaid| forme witha @itohiof abbwe Qifsisclmslor gyeatdr. fai | ure, the
surface make-up torque should be higher than the

13ir i | Thé)ebrineétib#eof FARSEGHRAGhY the drill pipe tool
joint industry has developed so call ed "double

shoul e Bo§eos%t1érp ,So\aé‘:[‘ ﬁ{nodg ?)’ﬁasm Qhsh a(F?]\Q fralt o? gﬂafatér than a

characterlstlcs ] ol nt's; wi'ng

lengt%ffétorf‘%‘ﬂﬁﬁgﬁw%%ﬂ SR k- up shoul der . but s

an internal make-up shoul der and di mensi ons that cause
bot h shoul ders to make up under high torque
conditions. As shown in U S. Patent 2,532,632, double
shoul der tool joints have not only an external mnake-up
shoul der, but an internal make-up shoul der and

di mensi ons that cause both shoul ders to nake-up under
hi gh torque conditions. A dduble shoul der tool joint
can have a substantially increased torsional yield
strength (as conpared to an APl tool joint) wthout
any addltlonal thlckness |n the p|n or box, and

1. . S o " I 1
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base section deflect. This deflection allows the pin

face to close the hand tight clearance and engage
w@asnsie4d he i nternal shoul der. The | oadi ng of PETYEB20031000587

face and internal shoul der occurs prior to any

per manent deformation occurring in the box counterbore

and pin base sections. Expanding the concept of having

the internal shoul der | oaded at surface make-up

torque, U S, Patent 6,513,804 describes still another
14.doubhe cameetiaetcdpitolst, Wherei®  design in which the

i nternal shoul der makes up first, because the length

f r ogaidl hemgfi (@ p@xdfeeiiain sosuisadtion (22) ihabast h.2Adades gnd said length

greater than the length fromthe box face to the box

(LANbEsalBbounhdbi 8éction {e4)db Bbsrgentls specified to be
twi ce as long as the box counterbore. Having the

i nt laifPDRGieef ore the external shoul der
15breg‘g§&g%g%gbﬂ$%%t t’he e%ternal shoul der may not be

fficiently | dt ffect |
o1 2 BN e PP r B T - sty b B8kt Loy of
Saité ?&g&%ﬁﬁg@aﬁé kﬁ)?qgggecggfbgﬁg lrsgigéeg;?eghal g@:%gdsgﬁgﬁ ﬁ]té'lt are designed and

shoul der tool joint with an enphasis on optim zing the,

arrbuogesi sodlathas torgregapplied tathe satsmblethenmnedioaaussssabstinial yielding
The optim zation is achieved by assuring that under

to Hisybedu@ifithe vaakeli dfitherpin Habesdctive adthedos coentgrbotessetienor of the
but not quite at failure in shear prior to yielding of

pitf fgePi N_nose and box counterbore or pin base. US.
5,492,375 specifies that the I ength of the engaged
t hr ' ; L0, which determ nes the

16. 1" SRALRRALA BRIy § NEnBER

5he area o such that At is equal to

I | i ght ter th 1.73( + A . '
he Thebsiid B (it Fef Su8 iRy s by poachlif fid ok Jema
Sheilder (3F) et Piniesisenal GpRYFAAD) oty REFE) SEMAFAS) and said

provides only small increases in connection torsiona
pits face (@) inds6d bBairteinabsio0Rlep@) definerd roondarShenlder (SS), and
doubl e shoul der tool joint design by requiring (1)

t hatsafdhsin S1e8e ngtth el 4), aakt samitérborallerptiedLaf), 4 hagholry) of said
counterbore, plus the cross-sectional area of the pin

im{é%? t}EE@ad@t(%g))et@ﬂ{gteZtgﬁwfh the eﬁtlfeﬁiﬁ 115845dsi @BRIpiRne& &bss-sectional

he box, ( e taper of the threads be |ess

th ne inch r _foot,and (. : tierh
arceolt i o2k A PRt o L3R Rt Kb B M BN quter and
_thread taper drapatically inpcreases the strength
inerrelErHaYom B re SRR SHEr Y Separiitn SB35 stress and
torsional strength of the connection. However, drill ,
priviarg shailderqPS) sthess hbhsuréage mhakeaw arg pathin Y@qunfeach other depending
substantially nore rotations of the pin with the box
orctdAnuTectifdgetolipancas of ip e giths t veasand dimederal APl t ool
joints. The additional rig tinme required to make-up

he EGioh @R Slaim 2V fh¥re@xpensi ve and undesirabl e.
17ET'hest%}?(zj\(fa5FlgWtaperaalso makes connecti on stabbing and

unst Qﬁ%&% | £ fql ) fobe connecti on nust
be é%re u Fgﬁﬁngﬁiﬁfﬁghgbé?ﬁﬁ?ﬁ?géd i nterference and
galling. Further, the shallow taper requires a | arge
loss of the limted tool joint |ength when the
connection is re-machined after wear or damage. The
prior art joints also provide conventional thread form
desi gns which inhibit optinmumyield torque
characteristics for pipe joints generally and in
particul ar for double shoulder drill pipe joints. The
prior art tool joints are also characterized by a

- thread formwith a crest taper that matches the taper
of the threads. Figure 5 of the attached draw ngs
illustrates a prior art thread formwhere the taper of
the crest 4 1 is the sane as the overall taper Tt/t of

g, o s A L 1

e
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Anot her objective of the invention is to provide a

tool joint wwth a thread design that provides enhanced
W@ @blodaege char acteri stics when the pin is stabberiBa05/000587

the box during nake up. Another object of the

invention is to provide a tool joint design with a box

counterbore Il ength shorter than or equal to the pin

nose length in order to avoid box buckling. Another

object_of the inventiop js to provide a tool |ojnt
desi il corésraals &y Jugmg dﬁ?"?ﬁsl%ra{ﬁ 5%‘6‘19[3@@?6‘122’5 J%e%‘??&aflfpth (),
shoul der stresses being within a range of 70% of each

ot her. for optim zati.on(dd,,load, carrying. alfid,jtly .w thin
MR AT PR {?f’*&? A8ch gy TaEps {m};  that is about one-

invention is to provide a thread formfor tool joints

where crest-to-crest wedgi ng of threads while stabbing
hal§ofsthp beight (FAlafy fpm@v@mag rangleorfifbe theegdact of t he

invention is to provide a thread formfor tool joints

t hat said imevaalttheeagd (20) hndesadd externabthecada §18) ypreentraterized by a stab

within the box threads while providing a nore rugged

ISIRARELIN(BD) BetWREE abdft IBVarkd Sisdut it esfRAUL 1M &k angle (6)p)
contact area of the |load flank. Another object of the

b%&%@pdggfzg§n&8mﬁﬁ9¥?%§géhthread formwhich (1)

I a reduced”s S 'concentration in the thread

) oot _while maxim zi.ng, the contact area of the | oad
1#IanIh%ﬂH“$W?ﬂqéE§%M§%%H&@%ﬂndepth, (2) allows for

larger _critjcal areas, at the .primary and secondary

shou?%ﬁ%"*a@fta%er(ﬁ%@)o‘? éb%lﬁéulli}gégch %Ifg‘j’toi nt thereby

providing increased torque capacity of the éoint, and

(3) sebdisid larihangie 6BRIBS sy 46 Hperned ang seiddoad flank angle is about 30

connecti on. Anot her specific objective of the invention
ddg¥eds0 provide a double shoulder drill pipe tool joint

characteri zed by pin nose and counterbore | engths such

that \3td SRS ifbrnbiNBrdalis [F0)Yand i SELORLRHYeadl H)IRE Formed in a

increase at a simlar rate’as connection torque

Sincrgas%%oa% ag@ﬁ%geﬁgto t he connection. Anot her
Bfg ¢ POFOPRE A RUERT Ydh is to provi de a tool joint

with an enhanced | | thickness osjite the threa
in o@aaférnt@“aglptﬁwﬂ%@% i TSRO BRR (Comagadt 06K taver (7)
SUMVARY OF THE | NVENTI ON The obj ects descri bed above

with oespedtite kaid chrier-feat@/Ebgndnd advant ages of the
invention are incorporated in a double shoul der
conngxid imernplothreadhedd) and saidextermab threads §58)see thavactaized by crests
which is at least fifty percent as |arge as the

haiRY laeére@f tabfle (1) OSiSicls @ ped in AN Bpdksité MfreB®dn with respect to said
counterboreborcﬁae pi n bgge and ﬁ%gfng t hr eads mhic%

. Lt i &%qg t\ween about 1.0 and
ce%?e%h%%@ﬁ/igg}aw %Jgto?sag(} [elﬁera ?éyr (Z’%{gm 1.125 inch per
oot,. A preferred.tap .S _a conprom se between a
liomthTFﬁF?dﬁqug lvhﬁﬁvgﬁFﬂ?oot bel ow whi ch the turns
from stabbed_ to snggged@?enerally exceed that required
for s intewal flspadssCOrped spigerxternsli thregds {19 qrg Ghargsterized by a
foot is alimt beyond which yield torque for the too
threzidrfornd edthesasieeh ofiagontfO. 25inth gr grebtery about a one
hundred fifty percent torsional of the yield strength
of asHOMASH (IPNRS Al pif ABEESIHON 52@) issymal abligchek aed said length
The preferred taper i's about 1-1/8 inch per foot. Wth
[ : i ' . cified above,
o R DR 0 T %, 38815 be about 1.0
to 1.5 tines the counterbore length in order to
achi eve primary and secondary shoul der stresses
increasing at a simlar rate as torque increases are
applied to the connection. The thread form of the
internal and external threasls of the doubl e shoul dered
pipe joint is characterized by a thread depth h
nmeasured between a major radius - - and a mnor radius
- - that is about one-half of the height (H) of a
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The tool joint of the invention is also characterized
by having an inner dianeter which varies as a function
w@booboede49 oi nt | ength so that the tool joint wWedT/1B2805/000587
t hi cker opposite the threads than at its ends in order
to provide greater strength to the connection at the
t hreads. BRI EF DESCRI PTI ON OF THE DRAW NGS The
drawi ngs attached hereto illustrate a preferred
enbodi rent of the invention of which, Figure 1 is
cr oSG IOSA CEISS SEEL0DFec Spid| copnisebose élioiS%FP&thE .arf@oand a length
end to end by a tool joint according to the invention;
L afimai ivtérgalahreads 630) ednuecosiswith shidoextérhhlubtaads (I8 and designed
the tool joint showi ng pin and box nenbers made-up and

argih@vdnged sagerhat strdiigads tienebnaecétbd Eadadsokiih a6 ppliedtio greater
the invention;Figure 3 is an enlarged cross-section of

thén &Jersﬁ@ggtﬁgggm@ i e m) ok R5iA %A c@ﬁlﬂe%ﬁ?e @9 od ﬁfcﬁ@ﬂiyﬁ%e.

showi ng Sta | oad fl'anks, root and crest for

ap t vention; Figure 4 is an
Zdenl g{;}ée cerx% secg % wﬁergl crest section of the

thre for n th rest of the threads s
tape o 54 & Eﬁﬂg agld b Bt cappectegriogether; fpid gy, external
Figure 5 |Ilustrates a prior art thread formwth a
SheuRE8) e aid pisericinlahgdderBONAS s 4 Bybonts Shouidee (PS) and said
same angle as that of the threads; Figures 6A, 6B and
pif Eadel(Ré)stnd bl lpadaichlad sloouddr (W digtinga Stequdagr Stutder (SS), and
stabbed tool joints where conventional crest taper

angl @sl patsdvetibadth @f o) N&id Bélﬁﬁéi‘ﬁore':lbﬁgth%B&Aa 1 r%th (&zm) of sa1d

illustrate stabbl ng of pin and box thfeads of a

1n*§9ﬁfﬂ‘ tl\ﬁ‘e%&é V\% L& teﬁ%i@ﬂ QQM'e?Eén?altt{ﬁ{gg@sdﬁ%gggh n%§e t)IQ)SS-SCCthIlaI

opes opposi

es . 8A and an, i cre
ar?fr e iﬂ?gwogwar 3o a7 P Fud 21 iR @S RRERRed ‘51‘?%‘8&?“ (o,
ormof Figure 5 allows the pin threads to center into

T%zmé 2650 2leriFe aWieTels Feondaanshapder 4P kmeitading! siFsead primary
fornms; Figure 9 is a graph showi ng a range of

shauldetAM lengitagimakstfess atsupfaed mrakeup éorqoe areevithio f70Vhef each other,
doubl e shoul der tool joint of the invention show ng

depb@ding o@madufietuging a¢lefanc8 T e aid eengihss hidad siddiemererst he
connection, but too small a taper requires excessive

21 Ur Ng dbB RO AR RInd&:tiSA @%Qu&ﬂnfa%lﬁs@&ﬁ %tvir%'\‘/-
DESCRI PTI ON' OF PREFERRED EMBODI MENTS OF THE | NVENTI ON

The d be e f e
o cbROEMAG s BFaP B RR TR PRl B e Fregmal posiger GO

i,ncl.u erence nunbers to parts of the tool string
angﬁd’l?gacﬁ’(féi nt of the invention. Correspondence

bet ween reference nunbers and parts fol |l ows: Ref erence

NunifeboxDEldg pyipt indemna thpags (20) itwaen @boplf@eRi28k and a box

Inner Dianeter C/ L Center |ine of joined pipe and tool
infeahthdlder @241 pe Upset I nner Dianmeter TJi Di Tool Joint

Inner Dianeter at weld end of joint TJ I D2 Tool Joint

| Nnahe BbRTEL)Havls @c@arﬂabsreps%ﬁém49fbetvpéeﬁtthéf #bndioBleads (20)
Joint Quter Dianeter LTJ Tool Joint Length 2 Lower

m@tﬁél&oygéﬂﬁglsh glr(?‘&l Il Pipe 3 Upset portion of

set portion of upper drill pipe

6’ .Upper Id 10 Pin
o B e hYias o Be s () et e gl it R nd the
Threads 20 I nternal Tapered Box Threads 22 Pin Nose 24
extgsnal [thicadsnd ), Sme A rrse Restone@kbelwepe thepdernal nin daceA86) and the
Pin Face or Circular Rim 28 Box External Shoul der or
exBoxal Baeadsdd 8)Ci rcul ar Rim 30 Pin External Shoul der 32
Pitch Line of Threads 34 Stab Fl ank of Threads 36
Pressure or Load Flank of Threads s Stab Angle QP
Pressure or Load Angle LPN2fPi n Nose Length LBC Box
Counterbore Length Lm Length of Engaged Threads
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PS Primary Shoul der and Seal SS Secondary Shoul der
CSBC Cross Section of Box Counterbore CBpB Cross
wewbiogs4df Pin Base CSpN Cross Section of Pi nPCIER0EEN00587
Thread Root 42 Thread Crest 44 Transition Shape from
Load Flank to Crest 46 Transition Shape from Crest to
Stab Fl ank 48 Fundanental Triangle of Thread Shape H
Hei ght of Fundanent al Triangle h Thread Dept hRef erence .
Nunber . Descr.i pt i i us ) 2 BEJL Pit i
Radi 1 {rigral t thre a‘?%zgmf’oral F’[Péijth{?aﬁ§ Hé% Erepranged and BGSIgned
Root Form EM Ellipse Mnor D aneter EM] El|ipse Mjor
fopicennecden With engl e@@r soafhet said boxcf 183 tand spid iKY rarednpacted with
of Drill Pipe with Tool Joints Figure 1 illustrates
conomet cainelr-lipgp €€/ rand| with pe pridiary? 'seat (PSe Coretedt by ahidepin external
by neans of a tool joint 4 according to the invention.

shbiRleA(30) HorRbd 8Saimst said boRAHE g@; gihd Q@édoh@ﬁz sﬁoulaer résh) ¢dtmed by

have thicker wall thickness for wel
ﬁp&? I | joint
8%1 h &%%terg%ﬂ ggﬂggaﬂﬁ% IHEM§@gf%l§g(§mjg2®f%ﬁ?ndlcated
i,ameter, for alnost all
of i @gﬁﬁsﬂ cﬁ@?%* Pésﬁﬁﬁ?g é%ﬁs PID The inner
di aneter of the ends of the pip 3" at the up
por tSahintgnal fhreads &) pndpsag gtmalcﬂlr%?&ﬁr(é&) h@teea ytab flank angle
mat ches the inner diameter TJm of the weld ends of the
(Gkpbetwen about\Bhi dnd dblost dtlegreel amed krad dfank aagteo@?) between about
TJ OD is substantially constant along the |l ength of
29 4 400l 34 ®gidesL TJ , the inner diameter of the tool
joint narrows fromTJJ D1 , at the weld ends of the

29, 0i Nfrd @ fgégﬁﬁ‘&gh“§?§ fGkion adj acent the threads of

the pin cordlng to the invention,

Er nart bR, Al R ke Sepi () FBREL between a

for the threaded sectlon of the tooI joint 4. 1t has

B RERRH P Motk PRAEC LD P bnS'Bf SrBRl bt 0

during drilling operations, "a small decrease of 1/8

inch or 1/4 i si.de di aneter over a short length
Oﬂéﬁﬁﬁﬁp?ﬁﬂ Q&i%ﬁ?ﬂgﬁﬁgoviding si gni fi cant

enhancenment to the torque strength of the joint. It is
23pr ef Brerasanediign of kleith @hgwherefn t he t ool j oi nt where

TJj >2 applies be not greater than about 2/3 of the

t ot adaid wad flardd (€) hispdg israbobi 4Qudepréksiahdl wsit neddeBarikhmgle is about 30

doubl e shoul der tool joint fully made up. According to
egreggeferred enbodi nent of the invention, the pin nose

ross sectional area CSP is at least fifty percent as

| ar as_th he. cross sectional area of

Zﬁlua 00885%98528#' 8§B%L?B%¥oss sectional area of the
pi n base CSPB - | ationship in_pin nos pin i
bas ¢00t5 Sa@uﬁfeéraiéﬁ@ 9% aud s steand drepds () 16 fprmed in a
at least fifty percent increase in torsional strength

sheyfe affrepasiomeitan dllipse (&3 conpared to a conventional APl
connection of conparable size. Further, as expl ai ned

25bel Obe doheectibn @fidlaimaReé) whéreinhe box t hr eads 20 and the
pin t hreads 18 should be within a range betmeen about

1 ' %ﬁ{(‘.l/ ihfAtal aReadk- '__(.@0) zﬁﬁrh/afd)&ttemﬁrlﬂreg @(1% ﬁ l&/a BROMEA taper (Ty;)

per foot. Furthernore ase Cross
fifty percent snaller t han
Wl?ﬁl%g%%gtoc%gud\%e%? gglg tg‘%s%ndsectl on CSBC, the length of
the pin nose LPN shoul d be about one to one and
one-half tinmes as long as the counterbore I ength LBC i
order that the stresses at the primary PS and
secondary SS shoul ders increase at about the sanme rate
as torque is applied to the7connection. It is
essential that when excessive torque is applied to the
tool joint, that the threads 18 and 20 do not fail in
shear before the box counterbore 14 or the pi n nose 22

T . r B Y 4 a1
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about 3.8 inch showi ng two paraneters which

characterize the tool joint of the invention plotted
w@sg00a/0920mrt i on of thread taper in inch/foot. TPReT/IB20e5/000587

ordinate or y-axis represents the ratio of yield

torque of the connection of Figures 2 and 3 to yield

torque of an API connection (e.g., NC 38). The curve

| abel ed "I nvention Yield Torque/ APl Yield Torque (%"

shows.that t connection.of Figures 2 and 3 produce
i nerd W?lgﬁ@a(?so(?ghg}do ?éf? E)gﬁ%lgf‘@aeaflg(l%ﬁ,lare [ aractenze(? by crests
connections, wWith decreases in thread taper from2
having @ qrest ttaperi ok twhichhslopes i anf ogpositel direetipnewith rebpegt to said
150% at a thread taper of 1-1/8 in/ft. The right
ceotedlimeaf(ZL) thpn tweof widthpadaams €Tt hat i ndi cat es how
many turns it takes for the connection to reach a

265 nugpecconasdiohi oPlaah 2@l wheteld al st abbing. The curve,
| abel ed "stabbed to snugged per turn,” shows that for

the an ﬂﬁ%%l&) ’E}g%\édts mgé)’* ahl/ dald LRRA RHafad f{/s‘i BE ?ﬁ%%iﬁagtsérized by

only out axi al travel necessa fro
mé§reags to reach snugged. On the other hand, for a 2
T AR taper, one turn produces close to 35% of the

axial travel of the threads to reach snugged. The ‘

st afEPstiPnsiang ) bexrsnisaidilesd Hank (39) ardpaid creshei?) gicludes a

1-1/8 in/ft, the stabbed to snugged per turn is about
radingof eurvainreeaqualoiods less thandk@ iatlgut 6t urns to achi eve

snugging frominitial stabbing for the connection with

a t aheebypprolidinga langd load Aanilange of tapers has been

di scovered for the preferred enbodi nent of the too

27 Oi ntherl@nhedBAGF RN ©1! WhtreRr Oduces accept abl e speed
when maki ng up the connection while maintaining an

i ncr, : ' St t %.0f a. .

convang s SRR 0 bR Setharthighl 5P b Rltspizd by thread
a loyer lim f taper. of .abqut in/ft an n.upper

ort G forkis by T o or B8 HkadkiorFroval e 2o cBiabi o
limts of turns from stabbed to snugged of about 6-1/2
{ ur siTERRiios. shape (46 st enciistra Agak (4 afceist erbstd42) includes a
whil e not sacrificing significant reductions froma

radiux ofricuvdtuyé gtedter dhapu80%fofahe stid1thOd asest ovighthy ddtréby @mabling a
APl connection. A thread taper of about 1-1/8 is

grifuaf aftfyest thomadhg trabdll @urhiGhbyinghd niaeqye (e.g., 150%
of an APl connection) of the connection while

28$i”qﬁkﬁﬁﬁ&&ﬁbﬂoFEkHﬁQﬁﬁ&&Qghhe number of turns (about

6 turns) to achieve snugged frominitial stabbing as
' : ible . | ndi cat b t he t _
Fangeoto? el idind] fead A0 AR RGeS e R ctgractrized

betqﬁen -é%%d§urn to 5-1/2 turn for the sEecified )

by fnesllptical s tRrRduGRS @rstrgsPenernistion. lossatham ghat ©f 29).038 inch
threads/inch). If the paraneter of the thread formis

roete|l axed, for exanple if the pitch is 0.25 inch (4
threads/inch), then the taper of 1 in/ft results in

29abothe@ohncrisn becluint 22| Wieeinst ab to snug, a val ue
about the same as for a conventional API connection.

W t Ls o - .
5 40 o D99 SET Ul 118 A e 1 v

' , ' ] r m por di aneter) which
r“%?@@@%ggfgﬁgiﬁ%?g%@ﬂﬁﬁgonﬁEQSF% il Oﬁay be adj usted
fromthe enbodi nent specified above. For exanple, if
pitch is reduced fromO0.286 inch (3-1/2 threads/inch)
to 0.25 inch (4 threads/inch) with the other vari abl es
constant, the turns required fromstab to snug for a
taper of 1 in/ft would be |less than 8 runs. Figure 2
illustrates a preferred enbodi nent of the double
shoul der tool joint of the28nvention fully nade up.
According to the enbodi nent, the thread taper of the
box threads 20 and the pin threads 18 should be within
a range between about 1 inch/foot and 1.2 inch/foot,

Y " - A Al 11 - r . -~ = Y
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allows the pin to be nore easily stabbed into the box.
Figures 7A, 7B and 7C illustrates the advantage, where
WOR@eNeR6FA i s a side view of a pin 10 bei ng stediEgR005/000587
into a box 12 of the tool joint and Figures 7B and 7C
showi ng the effect of the reverse angle Tc of the
crests of the threads. As seen in the enl arged view of
Figure 7C, crest-to-crest wedging of crests 42, 42' is
unl i kel y_ du st abbi n ue to the est slo es being
30-n aft dopbls §L@l§3€ﬂ SoBEFSSH (&fgﬁvi%@ % éff
Figures 7TAto 7Cillustrate this advantage by
r ef ex pmd@0} with satesnal itsads (38) frmad betwraepadin exiemas Beomider (30)
in a stabbing relationship of Figures 6A to 6C. As
addndpia daced2@phove, the stab flank angle Bis increased
froma conventional 30 to a preferred 40. Al so

nent § p&ed 23 RaitEintdmdl lidkaddqo0) hAed batwleBE aibBy @RfchRil shoulder (28)
the crest-Stab flank transition shape 42 is increased

4&%5%Xﬁygk#gﬁ?ﬂ%&(?geater radius. A larger @& and the

arge cres hk transition shape allows the
2? ACOF Y (RGP s ROierbet Toettn (et e B frspmal hyeads 20)

ins in Figure 8A illustratebeing stabbed into the box
a@zhtbwﬁenahsmﬁbteé@%m the center line of the box
12. Because of the increased stab angle @ and the
| ar gibe pin dwvingt mbadd sackon (bG)shatween gleapdermahshquider 180) and the
noves into alignment with the center [ine of the box
exténaicthfeaga sl %yanszU hbdeeyebBde(22) Betves Madétdny] Sib face (26) and the
jamm ng of the connection is reduced, because there is
@&gﬁgtﬁﬁﬁgglgt to get in the way. WHAT IS CLAIMED | S: 1.
doubl e sholl der connection joint (4) for use in a

?2'8')8!:% Dbl sl Sl dre R gesiens
o s o oSk s ks bos b g o %’815 s Satpgeted with

i nternal shoul der (24), the box (12) having a

caguruen eewer-ling é6(L)ornd( With o erimenn sed e PShtfermrrg) by Ispidapis external
(20) and the box external shoulder (28), the pin

shoalden (B0 fored apemist said (bdE)extrenabeshouldbe (28) tagd reasecondary shoulder
shoul der (30) and the external threads (18), and a

(SBPERmSE 6 s8A phrBakce PES)BRBA b ns@ %418 bR ntBinAl §lRGRIef @3), and
and the external threads (18), said internal t hr eads

20 8 d d
dos) ﬁ%%ln%%tﬁeéﬁéﬁﬁﬁﬁéﬁﬁ%tﬁ%d% bther o hat said

box ar e with a n
cont 8id iRl tads Bpfdg'tla & 35%93%@@% Gaeys f‘@%@
by sald p|n external shqul de ( forced agai nst saij
box wid Byeranl thrrads (&b apgd gyldaﬁﬁfépraalstmmh@\gﬁ & BB tgner (Tc) which
(SS) formed by said pin face (26) forced agai nst said

sloypes in Addiferant dteotidmlfom(tRe entarithewtidheednill pipiegoint than a direction of
connection joint is characterized by, said interna

slépy @l She cidlerielo Sl dihessti@dpea(T,)hr eads (18) having a

thread taper (Tti,) with respect to said center-1line

3K(jldﬁﬁwﬁdﬁ ddﬁd?%ﬁ%h%m k@ mﬁﬁ thread taper (Tn, |ower)

i nch per foot, an Ich is less than an upper

conrid ot ﬁﬁta&% {2 B bR 8% oy rzed by a s

characteristics pitch, thread major dianeter,
flankrangle qfi (ﬂbhbths%@@t a? ancif2 degyees andcn load ﬂgnleange(@za) between

that less than 8 turns are required from stabbed to
abentyadl B depheesconnecti on of claim 2, wherein said

turns required from stabbed to snugged is about 6

turns with a thread taper of about 1.125 inch per

foot. 4. The connection of 22l aim 1, wherein said

external and internal threads are characterized by a

thread depth (h), neasured between a nmgjor radius and

a ntnor radlus about one- half or |ess of the helght

Y Y T 1 o o M T o s
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radi us of curvature greater than 80% of the said

thread crest width, thereby enabling a gradual entry
wo@Roobheenmt i ng t hread during stab-in and nmake RQI/IB2005/000587

The connection of claim7, wherein roots of said

internal threads (20) and said external threads (18)

are characterized by an elliptical shape that produces

a stress concentration factor less than that of a

0.038" root radius.. . _The connection of claiml,
3%meréb%0@%ﬁ6wqﬂ¢§%%¢ﬁvWﬁ%&& (20) and said external

t hr eads (18{ are characterized by a thread formw th a

pi t cépidfstah apgles( @sh dh alsoud M0gtagates rand 53id 1phe flank angle (6p) is

connection of claim11, wherein said nose section (22)

afut S@idegiBésn (10) has a length ( /w) equal to or
greater than a length (LBC) of said counterbore

3§.eCt4Fﬁ@cc§xﬂmﬁ%t%o¥€8fcga{f?ﬁ ﬁ?%‘é{eﬁﬂ on of claim 13, wherein

sai d | engt sard pin nose section (22) is

about .1. 25 i.nche sai d. | engt LBCO), Qf said , .
counted 5irh IERER 07 it R micaisf heedBafiierized by thread
connection of claim 1, having a pin nose cross_section
crgptendths ferniciberthe Fruncatign of dhechieats afraigtaheicht (Fongich L
TH of said internal threads (20) connected with said
ext et trahsition skogs (fa)shetwhern said stabelingr(8d) ahshidcreah@@) includes a
such that torque applied to the assenbl ed connecti on
radiussefscusvangt ptdtal thyn S0 of tHeosald tteéadocrestrwidth, tthereby enabling a
weaker of the pin base section or the box counterbore
8641 leBfty OF thefmdti@ tRieRd H@é”% stdfin AfiEmaRNRECti on of
g]%‘Iaim?},, mhereingvhen said pin (10) and said box (12)
re . .her, said box external shoul der
e ARG hARE

and sal ernal shoul der (30) define a

Pri mar, | der, . (PS) and sai [ ace ) id .
box T s PORa! g § Srpadr rPetbal BEHA IR dean wpset
(SS), and said pin nose length (LPN) , said o

prEoh {Drthereel andysecond gall pipe (20nwith athyepdeds pis 4eq] joint (10) welded
internal threads (20) connected with said externa

tot fr expskd [for8On (P) rtheresfe withp ssidsthetaided gliin dod ajo{r€IA0) screwed into
box counterbore area (CS BC) , pin base section area

corhdctiopobitl eHidibootbobjoid2) Wh@eindi anmeters (TJ OD, TJIm)
are sel ected whereby secondary shoul der (SS) stress

an d ¢ . 3 - .
273 85 RIS, TS 358, B S P e

Ur i | eranges of..sai d | engths reas
(Pl EpYe s R RTERT o of Aatod FRRL 5er B (P
thread, taper, (TTH) is_ahout 1.125 inch per footsajd .
ot CRAPIG] 01 LIONAP B Bepsd5od rant 21 i EBpasaiZgb3sa tool oint
thread depth (h), measured between a major radius and
oygerrdigmoeter Bldonds by hdirst toohiointtinmen dirmhdterdfl/phet kathgiveld(aayl thereof
of a fundanental triangle of the threads, said
aridriiyes tvel joittrisead sli{r2@r @gh,piai regiohexdjuebntttox em@ady 48l pin threads
are characterized by a stab flank angle (6fc) between
whéemt 35 and about 42 degrees and a | oad flank angle
(Qp) between about 25 and about 34 degrees. 18. The

Conngl AU e 03Pl LSO Bt oo
(o B TR G R 08 b et

and said external threads ( 18) are fornmed in a shape

(Fof): a portion of an ellipse (E), said internal threads
(20) and said external threads (18) have a threaded
taper (Tt),) with respect to said center-line (CL),
and said internal threads (20) and said externa
threads (18) are characterized by crests having a
crest taper (Tc) which slopes in an opposite direction
with respect to said centerline (CL) than that of
said thread taper (Tr). 19. The connection of claim
18, wherein said internal threads (20) and said

e o s AN e N |
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i nternal shoulder (24), the box (12) having a
counterbore section (14) between the internal threads

W@ 2@p/oga0dd t he box external shoul der (28), the PCTIIB2005/000587

havi ng a base section (16) between the externa

shoul der (30) and the external threads (18), and a

nose section (22) between the external pin face (26)

and the external threads (18),said internal threads

(20) and said external threads (18) are arranged and

desi fibHiPEaPse JARE gmsicniAlpeisdarest Hep said tppljoind Apner diameter

box (12) and said pin (10) are connected wth conmon
(Iden),end | ine (C/L) and with a prinmary seal (PS) forned

by said pin external shoulder (30) forced against said

box $af first 2801 j@intlirmes gapRERNY./,5H e bdRtanli8) edudl KR chi®yipe upset
said pin face (26) forced agai nst said box interna

R () 0 SpARISHR I ORGSO K g i i
I ] d 1 .£1 ank I [ . .
o S8R A 5P 0 ol ok i

.angle (Q). between about 25 and about 34 degrees. 22. .
piiRd dgariscs PRMER for Bio g ingrrapes ‘AT istrengtd of heicogpggtion, and
internal threads having a thread depth (K), neasured

bet wedmmgth afijool jeinidéhesactarized byi Rl is awt geeatendhan gbout 2/3 of the
about one-half of the height (H of a fundanental
totdl tcuih ghigt JefigthliBr). hr eads. 23. The connection of claim

21, wherein said stab flank (@) angle is about 40

39legr £RuBRALSANE doRACtoh KFoRA 18 o diIPRAH! hatthglear ees.
24. The connection of clai'm21, wherein roots of said

int ef pal (16 waf Stk @it 38) fortl Befiflen Wif @Qt%rr(a(i %oulder (30)

are forned in a shape of a portion of an ellipse

5. . ection of claim?21, wherein said interna
sl 481

and said external threads (18) have a

threaded taper (Tti,) wifh_ respect.to said center-lin

(c L§g°>a i et Hgﬁaisﬁﬁéh%@ne%ftwgﬁla  da geRtab s Hmder (28)

threads (18) are characterized by crests having a
angragx intepral shomdderi®Bdeh sl opes in an opposite direction

with respect to said centerline (CL) than that of

sai dthe fordd2) kgpeg § TowntyrboRBsectitne (4 rireeetenahe ditembhbihmeads (20)

21, wherein said internal threads (20) and said

arfixhebsabxibabadaldel @)8),ar e characterized by crests, and
a transition shape (44) between said |oad flank (36)

?3361?‘@:(@“ gafﬁés% ﬁﬁﬁaén&ﬁi%@ BerfrBlt fg{;;fgl{ RS (30) and the
. 27, T i i M2
eFBREPIFREL (D! HtLs Rdke it BSGieRR A efpBalhif dpseuf26) and the

threads (18) are characterized by thread crest w dths
exterppldhreads ¢I8y truncation of the threads of a total

height (H), and a transition shape (46) between said

st absafd mtdengl3Udeads (20nant said sxtenaPihréads (IR)ese arrareeil asd designed

of curvature greater than 80% of the said thread crest
fonceirectidh et ycle et s habsad Bol ¢l2) @Rl k¥idQin {109 af@tdngcted with

thread during stab-in and nake up. 28. The connection

co‘(ﬁféné?A offerfine ‘(‘g%) Gnd Rﬁtasgggglﬁ?'i%l | (s rhRledt BY %quspig external

and sai d ernal thr are characteri ze

by, an 4 pti.cal.sha t hat , produc a ress
shOYRE Do Rairdl FRE 1o Rttt 500656 B % ssgpndasy shouider
The connection of claim 22, wherein said interpa
(StSH%é%i‘E@ by seifl pinEpce 5’4‘63 farced pgpipst s4d ey snterng) sheylder @4), and
taper (Tti,) with respect to said center-line (C/L) of
abouwherein2g1d drdhpipe joifitae cha8acterizeddaybl e shoul der
connection (4) for use in a drill stem having a pin
(10) with external threads (18) forned between a pin
external shoul der (30) and3a pin face (26), a box (12)
with internal threads (20) forned between a box
external shoul der (28) and a box internal shoul der
(24), the box (12) having a counterbore section (14)

o s oy
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about 25 and 33 degrees.32. The connection of claim
31, wherein said stab flank angle @) is about 40
walegopen4and said | oad flank angle (Q) is aborCT/BE2005/000587
degrees. 33. The connection of claim 32, wherein said
internal threads (20) and said external threads ( 18)
are characterized by thread crest wdths forned by the
truncation of the threads of a total height (H), and a
transition shape(é@6) bet ween said stab flank (34) of
sai da pinesase CHBY SeHON GErRas Carr wiichds effleast pQ%t aglersg pe Hreeymaller of
than 80% of the said thread crest wdth, thereby
thervadsl ofithe arogs sadtiah o€hox yowtterbbre CiHLi mgthb lerassrdeationio ghe pin base
stab-in and nmake up. 34. Adrill string conprising, a
(Bpg ahd drill pipe (2) with a threaded box tool joint
(12) welded (6) to an upset portion (3) thereof and a

e ;)ng m@% héage 1BARE L 2is il atfoutt rts?gset?fﬁpg o LBHrerb Bt Nbngth Lic.

1 to an upset ort I on er eof,

hr n.to screwed i nto connection
3évi g 8tkor{@g|o¥?18 %Sel%er ein said first and
second es ar i Z "

ol pe” %%%%WntﬁP%I??@F%tFon(lﬁ’ 'E% b et hdar oh et ol
éPID% and by %65 ge upset i nner dlaneter (PU JD) ,

ai d ?ﬁnﬁﬁﬁwﬁ] af cleip$6 3A6redhi d box tool | oint (12)
are characterized by a tool joint outer dianeter (TJ
oD) , thsgadacliaraateristissiofj pitahy thinbmaiptafiameter( Fud pijeh )digmeter are
each weld end thereof and by a tool joint inner
aarpyed bed désighed)soithat dess dgindhtuadj aae sxquiirbd rothatadbedd tasmigged.
pin threads wherein said tool joint outer dianeter
TJOD is larger than said pipe outer dianeter P OD,
said pipe upset inner dianmeter (PU/ ) in smaller than
said pipe inner dianmeter (PID),said pipe upset inner
dianeter (PUJ ) is larger than said tool joint inner
di aneter (TJ1D2), and said first tool joint inner
dianeter (TJ JDI) is substantially equal to said pipe
upset inner dianmeter (PU JD) and said tool joint inner
di aneter (TJ1D2) is smaller than said first tool joint
i nner dianeter (TJ ID), wherein a wall thickness of
said tool joint adjacent. said pin and threads is
enhanced for providing increased torque strength of
the connection, and a |l ength of tool joint
characterized by TJJD2 is not greater than about 2/3
of the total tool joint length (Zr/ ) . 35. A double
shoul der connection (4) for use in a drill stem
having a pin (10) with external threads (18) forned
between a pin external shoulder (30) and a pin face
(26), a box (12) with internal threads (20) forned
between a box external shoul der (28) and a box

i nternal shoulder (24), the box (12) having a
counterbore section (14) between the internal threads
(20) and the box external shoulder (28), the pin
havi ng a base section (16) between the externa

shoul der (30) and the external threads (18), and a
nose section (22) between the external pin face (26)
and the external threads (18), said internal threads
(20) and said external threads (18) are arranged and
desi gned for connection with each other so that said
box (12) and said pin (10) are connected wth comon
center-line (CL) and with a primary seal (PS) forned
by said pin external shoulder (30) forced against said
box external shoul der (28) and a secondary shoul der
(SS) formed by said pin face (26) forced agai nst said
box internal shoul der (24), and wherein said dril

pipe joint is characterized2bya pin nose cross section
area, CSPN which is at |east 50% as |arge as the
smal l er of the area of the cross section of box

count er bore CSB C or the cross-section of the pin base

P S I T S T T NI " A T - L



