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derivatives, or pharmaceuticalUy-acceptable salts
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nmedi at ed di sease. The invention also relates to
processes for the manufacture of said am de
derivatives, to pharmaceutical conpositions containing
said am de derivatives and to their use in therapeutic
nmet hods, for exanple by virtue of inhibition of
cytoklne nmedi at ed di sease. The am de derivatives
l.osed in the present invention are inhibitors of
ﬁpgﬁégoductlon of cytokines such as Tunour Necrosis
H@ﬁh@ﬁbﬂd%&éﬁﬁﬁgﬂ&ﬁﬂé TNF), for exanple TNFa, and
various nenbers of the interleukin (hereinafter IL)
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for (1-6C) a]kyl sul phinyl: nethyl sul phinyl,
et hyl sul phi nyl and propyl sul phinyl; for (I-6C)alkyl sul
wo bangpbi2ssret hyl sul phonyl , et hyl sul phonyl and PCT/GB2006/003057
propyl sul phonyl ; for hydroxy- (2-6C)al koxy:
2- hydr oxyet hoxy, 3-hydroxyrropoxy, 2-hydroxy-
1- met hyl et hoxy, 2- hydr oxy- 2- pr opoxy and
4- hydr oxybut oxy; for cyano- (|- 6C) al koxy: cyanomet hoxy,
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2- met byl am no-1| - net hyl et hoxyy, and 3- et hyl am nopr opoxy,
for di-[(1-6C)al kyl]a pnno-(2-6C)al koxy:

2-di met hyl am noet b. oxy, 2-di et nyl am noet hoxy, 25

2 di rretl | yI al n| | [ 0pr 0poxy, 2 d| rret hyI am no-

4 a e



substituents selected from hydroxy, is fluoro, chloro,
brono, iodo, nethyl, ethyl, propyl, isopropyl,

w@ey@hokaesy/ | met hyl , cycl opropyl net hyl , PCT/GB2006/003057
cycl obut yl met hoxy, cycl opropyl nmet hoxy, acetyl,
nmet hoxy, ethoxy, propoxy, nethoxycafbonyl nethyl,
et hoxycar bonyl net hyl , tert-butoxycarbonyl net hyl,
1- met hoxycar bonyl et hyl , 1-ethoxycarbonyl et hyl,
2- met hoxycar bonyl et hyl , 2-et hoxycarbonyl et hy
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and wherein any heterocyclyl group in a Rl substituent
may optionally bear 1 or 2 substituents selected from
w@ keod@raEkyl , (3-6C)cycloal kyl -(1-6C)al kyl, PCT/GB2006/003057
(1-6C) al koxycarbonyl, (I-6C)al koxycarbonyl-(I-6C)al kyl
and hydroxy-(l-6Calkyl. Rl is piperidinyl,
pi peri di nyl oxy, honopi peridinyl, piperazinyl or
honopi perazi nyl, and wherei n any group ina Rl
substituent nmay optionally bear 1 or 2 substituents
s@lpenfdlea & p@rindeehigsilieat W to disowguking digpietssy pr the guide surface

I
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R2 is hal ogeno, trifluoronmethyl or (l1-6Calkyl. R2is

trifluoromsthyl or (I-6Qalkyl. R is (I-6Calkyl. R2
dﬁté'écf)h&' HE\HF?%HWM}QEG: Eﬁfﬁﬂ@yéorm%% d SolPEHRY s1idéBsdldly on the guide
rogen, geno ‘or I s hydrogen or
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optionally substituted by one or nore hal ogeno. R4 is
%droxy, met hyl , ethyl, propyl, isopro met hox .or
teoieycriinh alay Deaiidase sestipnivcreRsing pemgngy hRICHHS ﬁxgpep ythe ring
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SRRty 3B Bl o B DR B cation i
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3-[6-{2-[(25,5i ?)-2,5-di net hyl
rirerazin-|-yl]ethoxy}-4-oxoqui nazolin-3(4 H)-yl]-
WO edolzioyd2sst- et hyl benzam de; PCT/GB2006/003057

-etnyl -4-met hyl -3-[ 6-{2-[ net hyl (propyl)am no] etlioxy}-

4- oxoqui nazo]jn-3(4 H - yljbenzam de;
-ethyl - 3-[ 6- {2 [1sobutyl (nmethyl)air

i 0] etlioxy}-4-oxoquinazolin-3(4 H-yl]-4-

nmet nyl benzam de; -eth

-3 -[6-
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TIIE[Etdﬁ?ﬁyZE émﬁpﬁﬁéjﬂal-ﬁrsk Gﬂ(ﬂ@ pﬁn rlrdrhﬁidlhzn seboyill efriraxpa)t- ¥5. oBach drum
6-{2-[i1sopro nmet h tho 4- oxoqui naz
pgl(t44,_])5 1§|a}1n$lg¢ }%ﬁ {apg)y\g Lgpqget y} ks & seﬂl aroundo 'Jhe shaft 4.
I I
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@h%‘%re}‘b-]foﬂ—r\éteﬁﬁﬁh%%l Aingd iy {Qﬁ)ﬂ@ﬁeﬂﬂi BheFigure 32? is located in

4- 0X0- 6- [ 2- (3- oxopi peraziil yl)
e &qmﬁapq: &2 @If itthe dl:g(m2 Y theyindgsionetivers; the two drum parts 14,15.

Tt S it b LSRR O BREPROLAD s Firl 84 R ok A Wb 6

Fhil6tlie2sechdratumy bait defindset mmc] side mauqurr@fzmb I&ha’ﬂ(nél 6. The base
- met hoxy- 4- net hyl bei i zam de;

}{_&o? l(lg:_ Q;}y:la.ﬁ@éﬁ ﬁ(g;]n)e@r}g{ pajt 9gmt}t@/[aﬁgy iac_lngez cylindrical guide surface
%% :&Egﬁ‘; gi#ztg‘ﬁ]ﬁ | baﬂf éﬁ'&]g})@ﬂ%ﬂ}% & flﬁl_g?%rg%ﬁ%sélthan the cylindrical outer
surficy | (2ret Myk) momtb]d:ttu!mopm} - ¥5 dwe i coazepandin®( 4inwardly facing,

fl_%in%/il;[i]cgldrg}}ige Lol %%meﬁlﬂgﬂggpg dhg glgﬁg]surface 22 of the first part
uﬁ‘tﬂ%ﬁfi@é‘ bRR&RFIcBs %ﬁéﬂés‘{)l&&twe '}J‘aﬁg 02X¥ <Bme into abutment.
enzam de; JV-ethoxy-3

{2- [et hyl ( met hyl ) am no] et hoxy } 4- oxoqui nazol i n-3
(4H)-yl] -4- nethyl benzam de;
3-[6-{2-[fer”butyl (rmethyl)ani no] et hoxy}-4- oxoqui nazol i
n-3(4 H-yl]- -ethoxy-4- nethyl benzam de;

ethoxy 4 rrethyl 3 [6 [2 (4 rrethyl
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of Formula VII, or an activated derivative thereof as
defi ned herei nbefore, with an aniline of Formula |IX

war@e2res t abl e am de bond form ng conditi ons BGT/GB2006/003057

defi ned herei nbefore; (b) A conpound of the Fornula I
or a pharmaceutically-acceptable salt thereof, may be
prepared by reacting a carboxylic acid of the Fornul a
X or a reactive derivative thereof as defined
her ei nbefore, with a am ne of the Formula VI, under
standard am de bond form ng conditions as defined

re 0 vari api L ¢ defi
SRR CF B NG, JAULR0LF ot HRToR o BRICRLE UAM 2021 bas
pmolireietetl 26f wheebs slar ghanaglds is(widler stnovbang 18mnlan at its mouth. The

praot.ecting, grou and () optionally formn

r}ﬁ%lilﬁ%d?é"tﬂslncgdlﬂwg &é%%ﬁ?%ﬁﬁpén@ﬁg PIOSfrﬁ“é’t‘PéaE’ﬂtg@ﬂ?rP%d base tapering
e ie t S u I

R5SA BY l! iGHyhy) IRREB0 R M By PR gonerly

peehegil qromchmd wotlt lateral aibs A7t extdrelingniente theohndemut ogcesses 26

A T e T
Nu%&i‘df‘jeﬁjﬁiﬁ ﬁfée&éﬁﬁlﬁjgi‘ rm@"g’f%ﬁyélp}éédhohﬂé* lof-tRe @RBsing rib 10 is an

di met hyl sul phoxi de or acetone, and at a tenperature in
torgward cn@aﬁmbs@amprf@ce 287 8ThoresienGuriien vienderery plightly proud

og tlbele%irjiléﬁﬁg% Soglnqr SULLAC us » d&r tﬁ gﬁ’%‘ 5%1) Itﬁ/at & & P?&QH% g&ctlon to stock

ence o
sidtvendd hpsehethaRiaasig dnityding laSstil&I’epﬁbé dédicated gaamcm bands
solvent) at_ a non-extrene tenperature, for exanple in
tmewpdgthepriorertt o 40C, typically at anbi ent
tenperature of about 20C. Qther typical conditions
i nclude activating the carboxy group of the conpound
Hechoenthe areXsing oing éb(wﬂ:ob@hd‘i;i it péae grihe nitedockitpage@metry of the

I s L M T

E@ﬁ'ﬁ’iﬁg g’ & dé‘&dndt herd i& 6@ hdg tthgorPsbou @R eaRO U['h@I -efore the

he "am ne of Formula VI. A carboxylic acid of the
Foasing aink &myty be sphiegsar padntRp ﬁepmcbtt@@nmmmfemmder The split may be

d| tihans as .defined. hereinbef
RsRRaah i ong b BER (R Ry TR BT b o 5 moulding o
Eitidons he vMﬁa{ R dibRgusntly @l Dbetnfvety ¢t iheghigkaesp of the ring
(such as an ester), as defined hereinbefore. Typic

ally
amd therquaypiyrsofahe efinnnel aie RPleipa drerti thep Bie rareﬁj%aw be modlded or

S0 AR D0 SR AT . o o

tihg in ggi.on of 40 - 650C to give the carboxyl ate salt

The desired carboxylic acid X is recovered by addition

of an aqgeous acid, typically dilute hydrochloric acid.

The dpiRtegt %@mﬁ@l‘é@ Qo Xhé& %’[R)%HQ n@innhh e The ity @udl paﬁfﬁsy 14,15 are
be prepared by reacting an N-phenyl -2-am nobenzani de
wputied oFchershadt Klahd whe grub scrembbx id tightensiddo décks the first drum part

rmyla 111, or a.reactive derivat
2k s Rty sl pRp B FrREl HE} B Gl IR el 61 o o
B sdeal headirirbd! Pt ONBkt DE@alind Sn@PB & Reted ohfthe fn st drum part 14.
necessary. The protected cafboxy conpound of
E@ﬁr e 0¥<Ith¢rﬁlyga$ $eashbe ﬁ?@@&tﬁ@ dit e sakic 9 r?gldaﬁlie degifient ring 8
UigHhdifioYast B LY ﬁgeggerhnnl ol bl (Fhelh AL BEHEFRE ring 8 is
t\ham va&blblfed@ﬁ@mmsthargldissmiﬁf:& P2 of tler Bish pat dﬂeindmﬁd axially so that

erein any functional tedlf
%gé@g%mag e e ek of R chemel ey igieplaingg lpcated in the
Lﬁi&e}c%l? Soebd 35S ITHORNIBAR! ofSRb @bﬂtsflllé"g%‘éflﬁloﬁleeﬁ%fbcﬁ? so that
Pal ad| um Acetate in the presence of a chel ating
bi dent at e phosphi ne |igand, such as BINAP with an
i norgani ¢ base such as cesi@um carbonate. Conveniently,
aromati c solvents such as toluene is used for this
transformati on at tenperature, for exanple in the
regi on 80 to 110C typ| caIIy at tenperature of about

A NN N —r . o o - Y Y T |



2mM gl utam ne (Signma Gr513)] supplenented with 1%
heat -i nacti vated human AB serum (Signma H 1513)].

w@eoopoes2ds were sol ubilised in DMSO (Si gma D26B0Y/GBR008/003057

concentration of 20rM diluted 1:100 in "culture

medi unt’ and serial dilutions carried out in "Culture

Medi unt containing 1% DMSO. PBMCs (2.2xlI G5 cells in

160m culture nedium were incubated with 20m of

varyi ng concentrations of test conpound (duplicate ) )
cﬂietmrselg) g@r nmltm creaginguiile lﬁe&iqm the weasindi digm A DM slid axially

{ %lgnt r”?% éli% 3 ra}idlazézl{%o%l o%’ul fa%g ﬁ;%g%k rhrg%% ﬁiuft 119%ntil the

ffa@trrgb&kit RAfabésSeitbe gashbdtlve mh’atlesl)S ab20ohe another, at which point the

popol ysaccharide [LPS_E. Coli

f mand kprakbnb 24 of é‘?? QLAY Fing Sé%f BﬁeE éhf 1? }rﬁri%f%a 5{? lﬁ’%‘e second
Ig |

kgg%: %l&ﬁ’gﬁggﬁﬂ%@e ntl%, aﬁ% mB aﬁ‘g@/ T"?el t th‘ﬁe%@ﬂo I@éf( Eﬂér s%cond drum
" h?B1 SlimpesitiandThe seqlometi may bé mvefsed m]talm\@ qmcehange a creasing
i ncl yded on each 96 well plate. The test conpound was
t'gus g‘d for TNFa inhibitory activity over a final
concentration dose range of 20mv 0.0001 mM Each test
i ncluded a known TNFa inhibitor i.e. the p38 MAPK =
i Fightsi 2 dlustrgse ensBbodimesat of the investiog similaydg thayghewa in Figure 1.

e ERIROd s e HET B s TP Rty S A eRirotion wil

snmefenepméd nes. rgpovsid differeneaishthaeinl thandnistdiment the first drum
-800C (96 well round-bott pl at rn
TR Svends gusr dgBbele eI BLdis S etgefin ond drum part

cﬁf' h id
T30 . 0, 47 0 0 @ sy st o
\Whofaee BP obthe Thret dibinlpatty of a test conpound to |nh| blt

TNFa production was al so assessed in a human whol e
bl ood assay. Human whol e bl ood secretes TNFa when

StHBh &t 6 fnhFikie.2He Radeh Ah®ash (hkQrib kérswel § ahdman Grub screw
bl ood was obtai ned from healthy volunteers. 160m

vitfois éhdy basoel asvirs Figaitrell and ugas i1 a typadedwre Bhbesr 4gaigst the shaft 4

799
SRR Rt e R b SRR Siely R Sbrow 171
mﬁ@ttték;ﬁrﬁc{ &%Ea‘dhlollaal‘b@l H@ihs&ﬂ ﬁ}nﬁn &ﬂ?ﬂ)m? @ghiaknibegirsOdrum part 14. Tt
units enit Ci 1 n, stre (0] Cl a
gouldheanam 7 phnen & ml&ﬁﬁé\ggw% byt af sltﬂ%eﬁ% Hte%%%ﬂfa‘a guns in 2
t 1
VLS 00009 V8 80y o A e o

(clrcinpléremtiat exteht butes )s(iiri efa:aied ¢l a@sitouh:t ba)c:sscm”slélyraaimwr channel,

20m PM . cul t

of | OrM O O0Xd :

FORIS] i 145 o59% BERS SIRSTBLA S PO B It sugfgg 22 The
%Wajf OULBHE P rof 396: réh@ Wrede alrud /9 Go( Meimwthch i @b screw 17 is
i ncubat or), prior dition 10 of 20m LPS (fi nal

d«mcmﬁ slightlnthe S@nfglﬂrdr)lm 1eul tuean hredidanislsalanrithe gwde surface

23t 1 SR PR o O SAErerfP 7 el R R Reyway 32

JHat Bgsls I EkdrRik] @RndWHN P haksined rinpcs tsldel insdrtediohremoved but
test.” Plates were incubated for 6 hours

oraviehigithe sesops duwainert) LS i hesorwmedletache iﬁPH’gtge frsiobgm part 2
0. . d and stored
oSl b el B AT R L TeV el s e e

measured by 15 ELI SA using paired antibodies from R&D

stens cat al.ogue nps. MAB610Q a AF
wEed ﬁééws 7%0%09%?13{? %?Ssase%@ﬁgbﬁ‘ﬁ&ﬁm i & PheiiliFyany others
IM: FeaddPHB %%b@mbdl‘ Thé/ gm\éﬁén Bét%%ér? &b #if8t #d #bond drum parts 14,15
I't popol ysacchari d -chal  enge nodel . Briefly,

conmpound was dosed oral I y (30-0.1ng/ kg in 20% DMSO
(Sigma D 2650) / 60% PEG 400 (Fi sher Scientific

P/ 3676/ 08) / 20 20% sterile de-ionised water ; 5
animals per group) to female Wstar (Al derley Park
straln rats (100 150g) at approprlate tlrrep0| nts prlor
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used in conmbination wth drugs and therapies used in

the treatnment of rheumatoid arthritis, asthma, chronic
wo@bmwoex2ss ve pul nonary di sease, inflammatory bp@EIGB2006/003057

di sease, nultiple sclerosis, AIDS, septic shock

congestive heart failure, ischaem c heart disease,

psoriasis and the other disease states nentioned

earlier in this specification. For exanple, by virtue

of its ability to inhibit cytokines, a conpound of the

Fomuukleown irsthese dratvings becavbeittmayantessect e beser t&olnthe channel 6 at

i nf | ammat or qd non-in Iannatory di seases which are

YA PPIPE ARG HefSey I ooxygenase- i nhi bitory

non-steroi dal anti-inflammtory drug (NSATJD) such as

I ndomet haci n, ketorolac, acetylsalicyclic acid,

i Eugpreo&laens ans@ﬂattgd@ent afchershannehf of Figuwsd tand 2. 1t has a broad, flat

tcﬁaéeglr g% hreat | %li s&%e vwm%ﬁgagﬁalﬁg‘ ca%ulr: gg g%xl taﬁg e t%f intersect the

reﬂﬂ@bb@ﬂaeqfas& meaﬂwﬁﬁmiﬁeyes@és aehe | atter agent needed

to produce a therapeutic effect. Thereby the

I'i keli hood of adverse side effects fromthe NSAID such
glaes% % ?%t\ya?i%l Céhﬁm?él% ﬂeq)#ft‘ﬁdthe-@&éswalls %O 21 have no
ordln 0 a fur eature o e I nvention

[ &m&ab\paﬁtéﬁlt alepb]mglechﬁetmt the ahoutiowp dsi ¢tiaonelvthitled corners of the base

conprjses a conpound_ of .t he, Far a . pr a

P HAEE dEEsE Ly Oéfé’c‘@ﬁt“é’ﬁreede@ oHb é*ﬂeglﬁ? in

conjunction or adm xture with a cycl ooxygenase

i nhi bitory non-steroidal anti-inflamatory ent, and

Fighizrivesbows itlod ithenagworvest rast of the Phasnel Qaneﬂﬁam% pegt tha mouth.

conmpound of the Formula | may al so be used with

anti-inflamuatory agents such as an inhibitor of the

%éﬂr@%cﬁslﬁdwm eFRERs 26 canpopntidet dvbe iker chanacll 6 wl\constant
al so e used in the treatnent of conditions such as

r‘ﬁ‘éﬂhﬂ{tb‘i"éghéhtsrﬁSVW@W%ﬂ ppisRativgsepd-n antiarthritic
agents such as gold, nethotrexate, steroids and
percillinam ne, and in conditions such as
dRigwedetshoivs recesses Q6 mifiseratdionlaniiols stctipn which o not extend to the
39 g@ glofhthe Formula | may al so be administered in
@§$ gt thgehailases, for exanple osteoarthritis, with
chondr oprot ecti ve, anti-degradative and/ or reparative
agents such as Diacerhein, hyaluronic acid
fiagural 3t shomes 8 wbAnzed GHpB ChienlaRarpss-avetiony e Hdi@n there) is no clear
Iuc S8 e s u
SR TGl BB SRV b A TR e on it e

Q@I@:&e@am 8 pdvidusBndéfast hreduse page nif shs uhdnnab adJacent to the side
steraoids, broncho dilatars and | eukotriene

aralla o 1sare nptvisikle Vaan Wewed Bpmkabever eat ment of t he

i nfl ammatory di seases rheumatoid arthritis, psoriasis,

i nfl ammat ory bowel disease, chronic obstructi ve

bt bt e mddnsmadethataﬁteh smmbadicheats| ef gliec imle‘ntibm ickseribed here are

SRS o S AR TP gt B Sal e SRSt eparac
%%98 I m@ g'bb b@ane etﬁsqmaﬁ&&em&ﬁ%nscw 870 and

D. sub2. E. sub and TNF receptor inmunogl obulin
nDIecuIes (such as EnbrelLreg.), non selective COX-1 /

g?@(’&‘%lh tg%l @gs%gt&?helggocﬁlga tg&ﬁ'ﬁ %grqn&gﬁhgurlg { glﬁ 4% is shown to be

ErMmapoaftee guike samsef 2rofane fiidh dpimhen 14 a0 doaed $n plach by a grub
as nef enam c_ aci d, i ndonet haci n, sulindac, apazone,

pYEBZION dr?@glchalwaégfew@nw%@cb\zl@raescwé\aﬂnaﬁeé@ee@aeﬁ provided
Is

@éalt @%@ 1§ t)aﬂln t %u?e tLQ Bé\%g :l % g%eﬁnsQ %‘Hg]]% e g? !tl%&)l(lfig’g@ 1otates

dose nethotrexate | ef unom de; cicl esoni de;

hydr oxychl or oqui ne, dpeni cisHam ne, auranofin or

parenteral or oral gold. The present invention stil

further relates to the conbination of a conpound of

t he Fornula I together mnth a Ieukotrlene blosynthe3|s

o =




as interleukin 2, interleukin 4 or

gr anul ocyt e- macr ophage col ony stinul ating factor,
wapproaekes to decrease T-cell anergy, approach€BFGBI0GH3057

transfected i mmune cells such ascyt oki ne-transfected

dendritic cells, approaches using cytokine-transfected

tunmour cell |ines and approaches using anti-idiotypic

antibodies. If fornulated as a fixed dose such

conbi nation products enpl oy a conpound of the Fornul a

I within the dosage range described herein and the

ot o = ' i thin it roved
é\?gégnes %Pgl% 5@;& gﬂé‘i %g%aclﬂgm?e? Ha!%eﬁ)ggﬂg?ﬁw ]élntgﬁ g?cgga\;ﬁ@ﬁ pgrt oI between
c cmsbsem:ahd drurfl parmahdbisonildrghird dRph 9Bt i(@dt&howh} ROHER s@are resilient
ound. of the Formula | is primarily of value as

BUtI&s- agent for use in warm bl ooded ani mal's
(|nclud|ng man), it is also useful whenever it is
required to inhibit the effects of cytokines. Thus, it
i s useful as pharnacol ogi cal standard for use in the
devel opnent of new biological tests and in the search

for new pharnmacol ogi cal agents. The invention will now
be illustrated in the follow ng non-limting Exanple
in which, unless otherwi se stated: - (i) operations

were carried out at anbient tenperature, Le. in the
range 17 to 25C and under an atnosphere of an inert
gas such as argon unl ess otherwi se stated; (ii)
evaporations were carried out by rotary evaporation in
vacuo and work-up procedures were carried out after
renmoval of residual solids by filtration; (i) columm
chromat ogr aphy (by the flash procedure) and medi um
pressure |iquid chromatography (MPLC), unless

ot herwi se stated, were perforned on Merck Kiesel ge
silica (Art. 9385) or Merck Lichroprep RP-18 (Art.
9303) reversed-phase silica obtained fromE. Mrck
Dar nst adt, Germany or high pressure liquid

chr omat ography (HPLC) was perfornmed on C 8 reverse
phase silica, for exanple on a Dynanax C- 18 60A
preparative reversed-phase colum eluting with a

gradi ent of acetonitrile/water containing formc acid
or ammonia nodifiers (iv) yields are given for
illustration only and are not necessarily the nmaxi num
attainable; (v) the structure of a compound of the
Formula | of the invention was confirnmed by nucl ear
magneti ¢ resonance (NVMR) and mass spectral techni ques;
f ast - at om bonbar dnent (FAB) nass spectral data were
obtai ned using a Platform spectroneter and, where
appropriate, either positive ion data or negative ion
data were coll ected; NVMR chem cal shift values were
nmeasured on the delta scale [proton magnetic resonance
spectra were determ ned using a Varian Gem ni 2000
spectroneter operating at a field strength of 300MHz
or a Bruker AM250 spectroneter operating at a field
strength of 250MHz]; the followi ng abbreviati onshave
been used: s, singlet; d, doublet; t, triplet; q,
quartet; m nultiplet; br, broad; (vi) nelting points
are uncorrected and were determ ned using a Mettler
SP62 automatic nelting point apparatus or an oil-bath
apparatus; and (v) the foll ow ng abbreviations have
been used: - DVA N, - dinethylacetam de DVF N

N- di et hyl f or mam de DVSO di net hyl sul phoxi de THF

t et rahydr of uran HATU 0- (7-azabenzotri azol -1-yl) -

N, N,L/r', N "'-tetranethyl uroni um hexaf | uorophosphat e
Exanple 1 »

N- Et hyl - 4- et hyl - 3-[ 6- (4- m&% hyl pi pera-dn-1-yl)-4-oxoqu
i nazoWh- 3(4H) -yl ] benzam de Phosphorus oxychl ori de
(0.11 m) was added to a m xture of 4-nethyl-3-[6-(4-
nethylplpera2|n I-yI) 4- oxqu|nazoI|n 3(4



oxoqui nazol i a- 3(4H) -yl ] - 4- et hyl benzoate (1.11 g) and
sodi um periodate (1.24 g) in THF (20 m) and water (6

workgo7maesadded 2. 5% wt sol uti on of osm um t et r BXT/AB2006/003057

rt-butanol (0.34 m). The reaction was stirred at room
tenperature for 72 hours, diluted wwth THF (30 m) and
the precipitate renoved by filtration. The resultant
solution was concentrated and the residue dissolved in
et hyl acetate, washed water/brine m xture, 10% aqueous
s@LAﬂMﬁn of sodiumthiosulfate (x2) and brine. The

ganl e ver e concent ra ive a solid which
s M}rﬁt@ %atcﬁewflgh‘%%h < n%ﬁs(?%glgl ected by
filt r ah e &Mnﬁ%)éi@ (Bt iying3a éﬁhﬁdﬂcﬁy butdr surface (12) and a bore for

oxoqui nazol i n- 3 -yl)-4-nme | benzoate as a solid
(mogmtn@)thelﬁm s&a@@ﬁ@h?ut@mséﬂ%} apd21 (s, 3H), 3.88
8 11 F%Seqqu?d&rélgﬁ!rt%ﬂ Yﬂ)%?g zggyhﬂdﬁoal &1’(91551&?53(:6 ki‘@g »and a bore for

| i untify; the sénd ldjm phiisboBplecshabind); M H+ 323 To a

SOt el ol o SHY RN 2 A e e o
' c‘&ﬁﬂf %%{1%5§ J:né]}paﬂﬂt )onla @n&f%ma 8sTncChit @b thefnl BherBake (18) and

nmor phol’i ne (0. m ). The reaction was
suworm@wans fQ@dHD 0é ﬂpbam@mﬁé fargeceiving aresikions sregsiae gimg (8); and

N Sl (LR

diebiutRccrvhding Yi’ﬁ% Q!(ﬁj weiby iete dhhosli @ afd plojeaing laterally into the
filtered throug at omacequs_earth (Celite(r)). The

| ragess €2 Guenanneldsarithdsayn iadiallydie the hapas! (Bk: r act ed

wi th net hyl ene chloride. The conblned organi cs were

dri ed (magnesi um sul phate) and concentrated to give a

spl i d. AThemsakbdingts qimi T,ivetbréiy thotomsection nﬁtmgxhamﬁ} (6) has

o et T T A P LS B 08 o
2@&1@ ﬂ'{q%oqas%?][f&g koGS IR HbHE oﬁﬁfet}ﬁhmlel

(nmor phohn-4-yl et hyl ) - 4- oxoqui nazohn- 3( 4
H) -yl ] benzoate as a solid (0.62 g). NWVR Spectrum:

%Dg/g()(jg dr%lblac rcgt-}g E%Claglll_l)ﬁomfw ?%Wh%ﬁ?ngtl‘&%f" Efparm part (14) is
s'ﬁ'ﬁped&)o&féfﬁl@thé biise @8Pand dRe At wall.(29) ¢fithe Ichhmw.e& @8 the second

Mass Spectrum : MrH+ 394. To a sol Utl f)
rdumyart (15) is shaped to define the other side wall (21) of the channe

4-met hyl - 3- [ 6- (nmor phohn- 4-yl met hyl ) - 4- oxoqui nazohi i - 3(

4 H)- yljbenzoate (0.62 g) in nethanol (10 m) and

vat er Adiri)ace@dingdd ady phcdiitkiclan 3&herein thadi :gtdurmmeadrt (14) has
at roomtenperature for 4 a ded an

emeotaatY droina gukie) BRee %&L{fgﬁ%algé g oy G g Viindrical
s'ﬂffﬁcé:gll% e%%cf %%%gconﬁrkﬁu us) Was aﬁhﬁﬁ&ﬁl&eﬁcin@ surface (24) that

I norgani cs renmoved by filtration.
Bhides o ﬂw@mdamsfac@@@ of thatfiest dromgiavte(14).
4- et hyl - 3-[ 6- (nor phol i n-4-yl ni et hyl ) -4-oxoquiiiazolii
i -3(4H) -yl ] benzoic acid as a solid (0.60 g). Mass
Spect r NmaMiEdtord B to %l‘eﬁﬁ'ipi Qvlﬁleln the guide surface (22) of the fust drum
-Ethyl -4-mef |i yl - 346- [ (4- hyl pi per azi n-|
pagXdd) isiai qyanduwahs@(fanq)thawp enpy @éseA(1§bP%f#1PgﬁaIB\e
i V-ethyl - 3- (6-fornyl -4-oxoqui nazol i n- 3(4H) - yl)-4-metli
yl benzarQ de (0.1 g), titaniumisopropoxide (0.176 n)
and N- gt et dels %th REnih0 Q6daind §, wherdincthe secon dmam gart (15) is
égﬁ]@n; %‘gx\%éf g l,clgﬁgedagt: q%él;g Ig; y?%la‘.p gﬁ?mg‘tn%g'%&&a éeuEZ%) 09 the Pllst drum
triacet oxyborohydride (0. 126 g). The reaction m xture
was allowed to stir at room tenperature overnight.
Addition of water gave rise to copious quantities of
white flocculent solid preddpitate. This solution was
filtered through Celite(r), and the resultant clear
filtrate evaporated in vacuo to give a clear gum This
was purlfled by preparatlve (HCO H) HPLC the cl ean

. o o o, o o



by the second drum part. The drawi ngs Figure 1
illustrates a first enbodi nent of drum according to

wo b@7iozszésit i on, the upper hal f being shown i n PCT/GB2006/003057
| ongi tudi nal section. Figure 2 illustrates a second
enbodi nent of drum according to the invention, the
upper half being shown in |ongitudinal section. Figure
3 illustrates alternative channel cross sections for
use in a creasing device according to the invention. _
Frapir(@4)1 thhowwaudlvrfasing swfaes d&onf dhe geenng dwas pat (15) being
which. fo r r ' jge. The drum 2
d%fﬁﬂ%@ﬂggiﬂﬁﬁﬁ% 8@h?ﬁ&ﬁ§?§hﬂ?g%$£% ived a resilient
creasing ring 8 such that a creasing rib 10 of the

ring 8 projects above, a cylindr[cal out er iurfaag 120f . .
the dr dniesiliephcrgagng ring B FQrst FEAERS GrTiss-2be g (B ggmprising a

i v i ation in a
bR YrofeiAE CleAihe HETE) Endlit IRl IR, @7y Birtdoation in
kieowmsed sidewtable 26y ofcr chantel (Ghia af el (@4 dbuof thagrdasing device.
fixedly nounted for rotation with the second shaft but
preferably it is free to rotate independently of the
sgcondashafifenefidadify Shi d6coddingltd ¥ladhon Gvileién SIReAAE (8) is split to
shaft. The femal e drum has at | east one
clorouwbebuetimgsndyr oove around its cylindrical outer
surface, which receives the creasing rib 10. As the
male drum 2 of this invention rotates and the female
dy.um caustifient R¢RIRSinpacbekhg of clpiap@ror ckamd, Gurtlet kemprising a
stock fed between the creasing.rib 10 of the | e drum
a5 ColinGiH BReint riogs Gy Bdiaent frothe arrgredi P L hem
is deformed and creased. The drum 2 shown in Figure 1
itself has a circunferential groove 13 in the outer )
sify f acA method loif maaintingve resili¢rdentdsigl ringg (fhie theodiyen of a creasing
used, inverted as tgg femal e drum on the second shaft

0

1BVicEr sREP s e ST PEover . if the identical drum al so

carri epeatify @8%ésllent cR@siBg rinBq8) hfingk haase (IB) and alfksodide wall
each drum can engage th roove 13 of the other drum

t
q@0pef a Qhafmlrfﬁhd%irgdéb’we@g%éﬁl pea (L4pfandr eases (e.g.
6mm apart), fRg %Bec%rﬂ? R gﬁ"@ 5) 1ltd ﬁgut{n%nyﬁﬁfl Whe Fif% drum part
appl i cations YR8 THe Cdvers of cafa ogues and

dil 4 g eiherdbesthe Tdadictit ureading einprBrral® biated aghinmnapacendidde wall
and a second drugaﬁart 15. Each drun1ﬁng_l4,15 S
b :

dAhutdhe phangpl(ge dghinad by the sgoend dpuy 82 fits closely
aroun haf : ' : .

o ULy SbgSFE it b S
doated inasecesd (26) odlat lwasttdme od thenfingbartdssegandiFde waks (2fe21) so that

on e shaft 4, .
?‘{3 _gg;{éjﬁp@pqt@_efmﬂ]déqvg? Frdipdly et dhecheppel (B} ng 8 (shown
also in Figure 3a) is located in the outer surface 12
of the drum2 at the junction between the two drum )
dar t s Ametind aueerding iotclaimulf, peherein thegissilineiccreasingyarg(8) is split

8.and a first .side . I f ile. . .
1 BB et Sht BB oS 0B TRPIRELS 1Y) Grogpin e
the @harngld Be fibedhaspad§14f td beng bignted ehds dOHednpy8) into
part of an outwardly facing, cylindrical guide surface

ot appienent psthe ghaipehet 14, which has a snmall er
radius than the cylindrical outer surface 12. The
second drum pail 15 has a correspondi ng, inwardly
facing, cylindrical guide surface 24, which slides

al ong the guide surface 22 of the first part until
facing end surfaces of the respective parts 14,15 cone
i nto abutnent. The channel 6 has a generally
rectangul ar cross section but each side wall 20,21 has
an undercut 26, whereby the channel 6 is wider at its
base 18 than at its nouth. 1The resilient creasing ring
8 has a corresponding cross section, with a broad base
tapering to a narrower body. Alternatively, this can
be viewed as a body of generally rectangul ar cross

. . - P r— e .



